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PO3AIA 1. XIMIA BIAKIB
1. BATAABHA XAPAKTEPHCTHKA BIAKIB

Birku — e 0COOAMBUU KAGC PEUYOBHH, IO 3yCTPIYAETECS B YCIX KUBUX
opraHi3max. be3 GiAKiB JKUTTA He icHye. YdeHHd PO OiAKU C(POPMYBaAAOCT ¥
XVII-XIX ct. Ha3Ba nos'sizaHa 3 TUM, 1110 came y X VIII cT. B 5)KUBUX opraHizmMax
OyAO BIAKPUTO PEUOBHMHHM, SKI MAIOTh AESIKY IIOAIOHICTH AO OinKa Kypsdoro
U1, 30KpeMa, BCi BOHU YTBOPIOIOTE B'SI3Ki KAGHKI PO3UMHU, KOATyAIOIOTHCS
IIpY HarpiBaHHI, a Mip Yac TOPiHHA AQIOTH 3alaxX CIIAA€HOl HIEPCTi. 3apa3 y
BCBOMY CBIiTi OiAKM Ha3MBaIOThH NPOTEIiHaMU (Bip I'perbK. CAOBa protos —
HepIiimi, BaXkKAuBilMK). LIuM TepMiHOM MHiAKPECAIOETHCS HAA3BHUUYANMHO
B&KAMBA POAB OIAKIB y JKUTTEAIIABHOCTI OPraHi3MiB. Buxoapsuu i3 CTpyKTypH,
OlAKaMU Ha3MBAIOTHCSI BUCOKOMOAEKYASIPHI a30TOBMICHI OpPTraHiyHI peYOBUHY,
MOOYAOBaHi 3 aMiHOKHCAOT, IO 3'€AHaHI Mi>K COO0I0 TIEITTUAHUMU 3B'sI3KaMU
i MAlOTh CKAAAHY CTPYKTYPHY OpraHizallito. [HImMu caoBamu, OiAKKM — 1€
BHCOKOMOAEKYASIPHI IIOAIMepH, MOHOMepaMH SKUX € aMiHOKHUCAOTH.

Ha3zga "npoteinn" Brepiiie Oyaa BBeACHA B HayKy B 1838 polli TOAMAHACH-
KUM XiMIiKOM 1 AikapeMm I'Sl. MyabpepoM. Bin >Ke 3amporioHyBaB 1 mepury
Teopito OyAOBU OiAKIB, 3TiAHO 3 KOO BCi OIAKKM NMOOYAOBAHI 3 PaAMKAAIB
Takoro ckaapy: C, H N O,. Bona He BUTpHMMara IEPEBIPKU MPAKTUKOIO,
ane cTara CTUMYAOM AASL HOBHX AOCAIAKEHB, CIPSIMOBAHHUX Ha PO3POOKY
BUeHHA IIpO OiAKW. BIABII AOCKOHaAOI0 Oyaa rimoresa OypOBH OIAKa,
3aPOIIOHOBAHA yKpaiHCBKUM OioximikoMm i3 XapkoBa O.f. AaHUAEBCHKUM
(1888 p.), Tak 3BaHa 'Teopisd eremMeHTapHUX psipiB”. 3a O.f. AaHUAEBCHKUM,
y Ginkax icHytOoTh 3B'sa3ku -HN-CO-, gk y Oiyperi. Pazom i3 TuMm, iHmmmi
3HAaMEeHUTUIN YKpalHChKuM OioxiMik i3 TepHomirbmmuu [, I'opOaueBcbKU
BUAIAUB yCi aMIHOKMCAOTH I BUCYHYB AYMKY, 1110 BOHM € IIETAMHKAMY, 3 IKUX
nobypoBaHi Oianku. CyuyacHa Teopis OypoBH OiAKiB Oyaa BucyHyTa B 1902
porii HiMerbkuMu HaykoBIsgMu Dimrepom i T'odpmeticrepom. Dimrep Briepiie
CUHTE3yBaB y AA0OPAaTOPHUX yMOBaX IEITHUAN.

PoamaiTicTh OiAKIB y IPUPOAL Bpaskatoda. Tak, 3a CydaCHUMU AQHUMY, B
KAITUHI KUIITKOBOI TTAAMYKU MiCTUThCSA TpruOAn3HO 3000 pizHuMx OiAKiB, a B
oprauisami AropuHu — Oiabiie 50000. fAxkuio Buxopautu 3 20 OCHOBHUX
AMIiHOKHCAOT, TO KIiABKICTH MOXKAHUBHUX OIiAKiB, IO MiCcTITEh Awmiiae 50
aMIHOKHMCAOTHHUX 3aAHIIKIB, TOBUHHA CKAAAATH 20 * 10°°, AAe pearbHO B ITPHUPOA]L
icHye 3HauHO MeHIlle OiAKIB, OO MOPSIAOK uYepIyBaHHS aMiHOKUCAOT i IX
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IIOCAIAOBHICTB Y MOAEKYAL OlAKa BH3HQUYAOTBCS HE 3aKOHAMM MATeMATHKH, a
3akopoBaHi y AHK >kmBoro oprasizmy.

Tak uyu iHakine, GIAKM HaA3BUYANWHO TIOMIMPEHi B >KUBIM IIPUPOAL Ta €
OCHOBOIO OyAOBM OpraHiaMy. BoHU CTaHOBAGTL y cepepHboMy 18-20 % 3a-
TaABHOL MACH Tira AFOAMHU 1 OAM3BKO 50 % MOro Cyxol Macu.

1.1. BmicT 0iAKiB B opraHax i TKaHMHax

B opranisMi Aropel i TBApHWH BMICT OiAKa 3HAYHO BUIINMM, HIK Y POCAWH.
Y M's3ax, AereHsix, CeAesiHIli, HUpKax Ha Oinku mpunapae Oiabiire 70-80 %
Ccyxol Macy; B IlediHni — 57 %, y MO3Ky — 45 %. HavHwkunii BMiCT Oirka B
Kictiiiy 3yoax — 201 18 %. HeopnakoBult BMICT OlAKa 1y PI3HUX CYOKAITHHHIX
opraHeaax. HaitbinbIiie O6inKa B TiaaOIIAa3Mi (BHYTPIITHBOKAITUHHIY CiK). SIKITTO
TIPUMHATH 3aTaAbHUM OiAOK KAiTwHU 3a 100 %, TO Ha TiaAomAa3My IPHUIIAAQE
40 %. MiToxoHpapii Ta MikpocoMu MicTATh TI0 20 %, 9aApo — 12 %, Aizocommu —
2 %, meporcucoMu — 2,5 %, mraszmatmyHa MeMm6pada — 1,5 % Oirka.

BmMicT XIMiYHMX eneMeHTIB y OiAKYy (Y % Bip CyXOl Macu): ByrAellb —
51-55, kucenb — 21-28; azor — 15-18; BopeHb — 6-7 cipka — 0,3-2,5.

Y craap AesTKUX OiAKiB BXOAATE Gpocdop (0,2-2 %), 3arizo Ta iHIll ereMeH-
TH. HatiGiABIIT TOCTIMHUM AAS OIAKIB TBAPUMHHOIO, POCAMHHOTO i MiKpOOHOTO
IIOXOAKEHHS € BMICT @30Ty — B cepepHbOMY 16 %; Ha 11iii OCHOBI 3a BMiCTOM
a30Ty PO3PaxOBYIOTh KIABKICTH OiAKa: Macy a30Ty, BCTAHOBAECHY aHAAI30M,
MHOKaThb Ha KoeditieHT 6,25 (100:16=06,25).

1.2. AMiHOKHCAOTHHM CKAQp OiAKiB

Monomepamu OiAKiB, SK OyAO CKa3aHO BUIIE, € aMIHOKUCAOTH. CIIIABHOIO
O3HAKOIO AAS BCIX aMIHOKUCAOT € HasBHICTH KAPOOKCUABHOI Ta aMiHHOI I'PYIL
VY OGirkax 3HaxX0AIThECS 20 pi3HOBU-
, AIB aMiHOKUCAOT. Cepep HUX 3YCTpi-
= YAETHCA 1 TTPOAIH, IKUM, BAACHE, €
He aMiHO-, a IMIHOKHICAOTOO0. AesiKi
OIAKM MICTATH TIAPOKCHIIPOAIH Ta
TIAPOKCHAIZMH. AAe IIi aMiHOKHC-
AOTH YTBOPIOIOTHCS i3 3BUYANHUX
MiCAST BKAIOYEHHS iX Y CKAdp Oin-
KOBOI MOAEKYAH.

SIK IpaBUAO, IIPUPOAHI aMi-
HOKHCAOTH MarOTh L-KoHDIrypartito,
1 2 3 are B KAITMHAX MIKpPOOPTraHi3MiB
3yCTpivaroThCd I D-aMiHOKMCAOTH.

EntoeHm —s
Cymiw
X+B -

W

2,

Puc. 1.1. ApcopOuirina xpomaTorpadis (cxema):

1 — HaHeceHHs PEeYOBUH HA KOAOHKY; 3aneKHO Bip PO3MIllleHHs NHQ'
2 — cepeguna gocaigy; IPyIIH, PO3Pi3HAIOTE O, 3, ¥ Ta iHIIi
3 — Kineup gocalgy. L-aMiHOKHUCAOTH. Y CKAdp OiAKiB
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BXOAATH (i-aMiHOKHUCAOTH. YCBOTO Y CBITI IX BiaAKpuTO ToHaA, 200. B opranizmi
AFOAMHU MICTUTBCS OAN3BKO 60 aMiHOKHCAOT 1 iX TTOXIAHUX, ane Y CKAap, OiAKIB
BXOAATE Autlie 20. Pelirra ab0 3HaXOAATHCA y KAITHHI y BIABHOMY BUTASIAL (K
TIPOMIDKHI ITPOAYKTH OOMiHY), @00 BXOAATH AO CKAQAY iHITINX HEOIAKOBHX CIIOAYK.

AAst 3'sICYyBaHHST aMiHOKMCAOTHOTO CKAaAY OiAKIB CITOYATKy ITAAQIOTH IX
TIAPOAI3Y 3a AOIIOMOI'OIO KHUCAOT, AYTiB a00 (pepmeHTIB. OAEpKaHUM TIAPOAI-
3aT AOCAIAKYIOTH METOAOM PO3IOAIABHOI 1 I0HOOOMIHHOI Xpomarorpadii. Ha
puc. 1.1 1 1.2 mokazaHo po3aiAeHHST peYOBUH Ha OKpeMi (Dpakilii 3a AOTIOMOTOI0
aAcopOITiviHOI XxpomaTorpadii. Peuounm A i B, HaHeceHi Ha KOAOHKY, 3aTIOBHEHY
apcopbenTom Al O,, TIepeMilylourch 3 HEOAHAKOBOIO IMIBHUAKICTIO, PO3AIAs-
IOThCA Ha (ppakmii A i B. CydacHi npurap — aMiHOKHWCAOTHI aHAAI3aTOPU —
AQIOTh 3MOTY 3a KiAbKa TOAWH IPOBECTU ACTAABHI SKICHUM i KIABKICHUU aHaAi3
TiAPOAiZaTy OyAB-IKOTrO OinKa.

A B
------- ~—1
Puc. 1.2. Xpomarorpadist Ha nanepi:
A — Bucxigna xpomamorpagis;
l % b — nucxigna xpomamorpagis
2 (Burasg 300Ky);
D B — xpomamorpagia 3
@ posgirenumu [ 3a6apBAEHUMU
x |«—3 peuoBuHaMU,
1 — ¢pponm poszuunHUKq,
2 — po3gireHI peuoBUHU,;
3 — Micye HaHeCeHHs 3pA3Kd.

1.3. Khacudikanis amiHoKucaAoT i ix OypoBa

o
3araabHa (pOpMyAa aMiHOKKUCAOT: R—(|3H—COOH
NH,
Ae R — OokoBull A@HITIOr (OOKOBUM PAAMKAA).
3ane’KHO Bip OyAOBU OOKOBOTO PaAMKaAy R, BCi aMiHOKHCAOTH AIAITH
Ha 4 KAACH: HETIOAIPHI, ab0 rippodoOHi (araHiH, AEHIINH, i30A€UINH, BaAiH,
POAIH, peHinaraHiH, TPpUNTO(aH, METIOHIH);
— TIOASIPHI, ane He3apsaAsKeHi (TAIITUH, CepUH, TPEOHIH, ITUCTEIH, TUPO3KH,
acriaparis, raAyTamin);
— TIOASPHI, TO3UTUBHO 3apSIAJKeHI (AI3WH, apriHiH, FiCTUAWH);
— TIOASPHI, HETAaTUBHO 3apgA’KeHi (acrapariHoBa i TAyTaMiHOBA KMCAOTH).
KpiM TOrO, aMiHOKUCAOTH IIOAINAIOTE HA ABI TPYIIN: [UKAIUHI 1 QIJAKAIUHI.
Cepep, alMKAIYHIX MO’KHA BUAIAWTH TaKi Py MOHOaMiHOMOHOKApPOOHOBI,
MOHOaMIHOAMKAPOOHOBI, AlaMiHOMOHOKAPOOHOBI Ta AlaMiHOAMKAPOOHOBI. AesKi
AITMKAIYHI aMIHOKHMCAOTH MICTATH CIpKy (TioamiHOKucaoTH) abo OH-rpymry
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(TlAPOKCHaMIHOKUCAOTH). LIMKAIYHI aMIHOKMCAOTU AIAITH Ha T'OMO- Ta reTe-
POLIMKAIUHI, 3aA€KHO Bip TOTO, IK YTBOPEHE KiAbIle: TIABKYM BYTAEIIEBUMU a00
iHIITUMM aToMaMU. ['OMOITUKRAIUHI — 1ie (peHiraraHiH, TUPO3UH; TE€TEPOITUK-
AluHI — TpUITOdaH, TICTUAWH Ta IIPOAIH.

3a OioAOTIYHMM 3HaUEeHHSIM aMiHOKMCAOTH AIASTTh Ha 3aMiHHI 1 He3aMiHHi.
3aMiHHI CHUHTE3YyIOThCSI B OPraHi3Mi B NOTPIOHIM KIABKOCTI 3 He3aMiHHUX
AMIHOKHCAOT abo IHINMUX CHOAYK. He3amiHHI aMiHOKMCAOTH He MOJKYTb
CHHTE3yBATUCh B OPraHi3Mi 3 IHIINX CIIOAYK, TOMY BOHU IIOBUHHI HAAXOAUTH 3
DRero. AAST AFOAMHM aDCOAFOTHO He3aMiHHMX aMiHOKHCAOT € 8: BaAiH, AeMITNH,
I30AEUITVH, TPEOHIH, AlI3WH, METIOHIH, peHinaAaHIH i TpunTodan (Tada. 1.1).

Tabaunga 1.1. Kaacugikania i 6yaoBa aMiHOKHCAOT

Byxseni cumBomm

Hassa Bynosa X
aMIHOKHCJIOT
1. Henossipui (riapod00HI) aMiHOKHCIOTH
AnaHin ||-1 Ana
H3C—C|3 —COOH
NH,
Baunin H Ban
H3C |
> CH-C—COOH
H3;C |
NH
Jleitmn H Jleit
HsC |
" >CH—CH,—C—COOH
HsC |
NH,
I3omeiimu H Ine
|
HgC—CHz—CI,‘. H—(IZ—COOH
CHz NH,
Merionin H Mert
|
H3C—S—CH2—CH2—?—COOH
NH
TIposnin H,C—CH, IIpo
HoCo N _CH—-COOH
H
Odeninana”in H den
1
CHy— C|)—COOH
NH »
Tpunrodan H Tpn
\
CH 2—(|3— COOH

NH

g
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[MpopoBxxkenusa taba. 1.1

1. IonspHi (TiapodinbHi) He3apsAIKEHI aMiHOKHUCIOTH

Tninus |ﬁ '
H—?—COOH
NH,
Cepun Iii Cep
HO—HZC—CIE—COOH
NH,
Tpeonin |I| Tpe
H3;C—CH—C—COOCH
OH NH,
Huctein H Tuc
|
HS—HQC—(F—COOH
NH,
Tupo3sun 'TI Tup
QCHZ—Q—COOH
NH
HO 2
Acmnaparin AcH
Ox |
_~C—CH,—C—COOH
HoN |
NH,
[myTamin o |I| I'ma
>C~CHo—CHp—C—COOH
HoN NH,
111. HeratuBHO 3apsipKeHi (KUCITi) aMiHOKUCIIOTH
AcnaparinoBa III Acn
Kueaora HOOC—CH,—C—COOH
NH,
I'myraminosa III T'ny
fuesora HOOC —CH,—CH,—C—COOH
NH;
IV. [To3uTuBHO 3apsypKkeHi (OCHOBHI) aMiHOKHCIOTH
Jlizun |I| JIi3
HoN—CH,—CH,—CH,—CH,—C—COOH
NH»
Aprinin NH H Apr
Il |
H2N_C_NH_CH2_CH2_CH2_?_COOH
NH,
I Ten 001 Tic

H
|
’\iTCHZ_C':_COOH
NH
N 2
H
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2. CTPYKTYPHA OPTAHI3AIIA BIAKIB

AMIHOKHCAOTH, III0 BXOAATH AO CKAAAY OIAKOBOI MOAEKYAH, B3AEMOAIIOTH
MDK COOOIO 3@ PaXyHOK O-KapOOKCUABHUX Ta (-aMiHHUX TPYN CyCIAHUX ami-
HOKUCAOT. [Ipy IIbOMY YTBOPIOIOTHCSI aMipHi, a00 MelTTHUAHI 3B'SI3KH. 3aAeKHO
Bip, iX KIABKOCTI, PO3PIi3HSAIOTH AWIIEIITUAN, TPUIENTHUANU TOIIO, OAITOIIEITTUAM,
TIOAITIETITHAN.

YTBOpEHHS IENTUAHOTO 3B's13Ky MOKHA 300pa3UTH SIK BiAIIIEIIACHHS BOAU
BiA B3a€EMOAIOUNX KapOOKCHUABHOI Ta @aMiHHOI I'PYI CYCIAHIX aMiHOKUCAOT:

H H O H
R—(|J—COOH + H2N—C|3—R <H—ﬂ’ R—Cli—("J—N—Cli—R
I I -HOH I ]
NH, COOH NH, H COOH
H O
Y MoaekyAl OiAKIB rpyna i—(l:—(":—l?l— 0araToOKpaTHO ITOBTOPIOETHCH,
H
YTBOPIOIOYU CKEeAeT IIelITUAHOI'O AdHIIora:
Ro RO R R
H2N—C|)—C—ITI—(|3—C—ITI—(|J—CO NH—Cll—COOH
H H H H H H

Y KOJKHOMY NEIITHAHOMY AQHIFO31 Ha OAHOMY KiHITi € BianbHa 0-NH, - rpymia
(N-KkiHIIEBa aMiHOKHUCAOTA), @ Ha ApyroMy — BinbHa 0-COOH- rpyma (C-KiHIeBa
aMIiHOKUCAOTA). CTPYKTYpY IIENTHAIB 300pa’KyIOTh, TOYMHAI04M 3 N-KiHIIeBOi
aMiHOKHCAOTH, TOOTO HyMepallifo aMiHOKMCAOTHUX 3aAUIIKIB TPOBOAITE i3
N-kinmg. Hanpukaaa, :

Tup — Nen — Cep — PeH — Luc
1 2 3 4 5

Llet1 3ammmc 03Ha4a€e MEHTAIENITHA, B IKOMY BIABHA Oi-aMIHOIPYIIA HAAEIKUTH
TUpo3uHy (N-KiHelnp), a BiAbHA (O-KapPOOKCHABHA I'PyIla — 3aAUIIKY LIKUCTEIHY
(C-xinenp). Ilpn ymTaHHI TAKOrO 3aIMCy 3aKiHYEHHS BCIX aMiHOKMCAOT, 3a
BUHATKOM OCTAQHHBLOI, 3MIHIOETBCA Ha [A. Hamnpukiaap, HazBa TPUIENTUAY
TUP-AAA-AEN 9uTaeThCS TaK: TUPO3UA-AAAHIA-ACHIIUH. 3PO3YMIAO, IO
BAQCTUBOCTI IIENTUAIB 1 OLAKIB OYAYTH 3aA€KaTH Bip, KIABKOCTI aMiHOKMCAOT,
IO BXOAATH AO IX CKAQAY, BHAY aMIHOKMCAOT Ta MOPSAKY YepryBaHHA IX Y
MIENITUAHOMY AQHIFO3i. AOBKMHA IIENITHUAHOIO AQHITIOTA B IIENTUAAX 1 OirnKax
MO>Ke KOAMBATUCH y IIMPOKUX MeXKax — BiA ABOX AO COTHI, a IHOAL THCSY
AMIHOKUCAOTHUX 3aAMIIKIB. YMOBHO BCI IIEIITHMAHI CIIOAYKH, 3aA€KHO BiA
AOBYKMHU AQHITIOTa, AIASITH Ha OAITOIIEIITUAN (MICTITB Bip 2 A0 10 aMiHOKUCAOT),
noainerrrupy (Bip, 10 po 40) 1 Giakm (Oinbiie 40). SKIIO cepepHBOI0 MOAe-
KYASIPHOIO MacOI0 aMiHOKUCAOTH BBaKaTh 100 AQABTOH, TO MOAEKYASIPHA Maca
enTUAIB Oype 3HaxopAUTUCh B Meskax 200-1000 AaABTOH; MOAIIENTHAIB —
1000-4000, a OiAKiB — Bip, 4-5 THCSIY AO AEKIALKOX MIABLHOHIB.
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2.1, XimiuHi 3B'I3Ku B GiAKOBill MOAEKYAi

BinKOBa MOAEKyAa MICTHUTH MiIJHI KOBAaA€HTHI M BIAHOCHO CAaOKi
HEKOBAACHTHI 3B's13KH. Take IToeAHAHHS KOBAACHTHHNX 1 HeKOBAACHTHIX 3B 'SI3KiB
HaAA€ OIAKOBIM MOAEKYAi TIEBHOI MIITHOCTI i PyXOMOCTI y Ipolieci (pyHKILio-
HyBaHH:. Ha puc. 1.3 nokaszaHi THIM 3B'513KiB MK paApKaraMU aMiHOKUCAOTHHIX
3AAMIIKIB y OIAKOBI MOAEKYAIL

KoBaaenTHi I
3B'sI3KU B OIAKOBIM
MOAEKYAlL IIpea-

CTaBAEHi TIEeNTHA-

HUM 1 AUCYABDIA- Cese
HUM 3B'SI3KaMHU. H;C QH-

[Terrtupuamit, abo
KUCAOTO-aMiAHUH,

3B's130K (-CO-NH-)

€ TUIIOBHUM KOBa- . "OH
ACHTHUM 3B'f3- . o HC
KOM, 3a AOIIOMO- SO“CI'- *
TOFO SIKOT'O 3aAMIII-

K1 aMiHOKHUCAOT
3'€AHYIOTBCST MIDK ? (”) lﬁlH
CO0OO0, YTBOPIOYH —0—C C—NH~-C—

cKeAeT OiAKOBOI
MOAeKyAu. Baxk-
AVIBA POAB Y CTali-
Al3arlii IIpocTopo-
BOI CTPYKTYypH Oin- —0
KOBOI MOAEKYAU
HAAEKUTh AUCYAB- Py, 1.3. Tunm 3B's13KiB y OiAKOBiil MOAEKYAI:
(biAHOMy 3B'$I3Ky‘ I — rigpogobra B3aeMogis HeNnoAApHUX Ipyn;
(-S-S-). Bim yTBO- II — gunoab-gunoabHa B3A€EMOGis;

. 11 — 517
DIOETHCST BHACAI- eAEKMPOCMAMUINA B3AEMOGis;

IV — gucyabgigrutl (koBarenmuutl) 3B'A30K.

AOK OKHMCHEHHHA

CYAB(PIIAPUABHUX I'PYII ABOX 3AAMIIKIB IIUCTEIHY B IOAIIIENITUAHOMY AQHITO31
(@bo B ABOX AQHITIOTaX).

AO HEKOBaAEHTHHX 3B'SI3KiB i B3aEMOAjH, ITI0 BIIAMBAIOThH Ha IIPOCTOPOBY
CTPYKTYpPy Ta (DYHKI[IOHAABHY AMHAMIUHICTB OLAKOBOI MOAEKYAW, HAAESKATH:
TiApoOOHa B3aEMOAiST, EAEKTPOCTAaTHYHI (i0HHi) Ta BOAHEBI 3B's13Kku. ['iaApodhos-
Ha B3AEMOAiS BUHUKAE NPU HAOAMIKEHHI TIADOOOHMX BYTAEBOAHEBUX i
ApPOMaTUYHUX PAAUKAAIB AESIKHUX aMIHOKHUCAOT (@AaHiH, BaAiH, AEUITUH, i30-
AelnuH, peHiraraHiH, Tpuirrodan). [ Ipu riaApodOOHIN B3aEMOA]T AaITOASPHI IPYII
aMIHOKHCAOT, IO BXOASATH Y CKAQA IMOAINENTUAHOTO AaHIora (-CH,, CH,,
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C,H,), mpartyTs BUITH 3 BOAY B TIAPO(POOHY AIASIHKY, YTBOPIOBAHY 3a PAXyHOK
30AVDKEHHST Ta 00'€AHAHHS IMX TPYI. BHACAIAOK Takoi B3a€MOA|i amoAspHi
Py BUABASIOTBCS Yy BHYTPIIIHINM 4aCTUHI MOAEKYAM, a TippodinbHi —
PO3TAIIOBYIOTLCS HA IIOBEPXHI 1 KOHTAKTYIOTh i3 BOAQOIO:

v o
N NH
¢=O :_ -L_? H3 é=
CH—CH,—GHTCH, H3CI CH—CH
U S 4 ¢
T [
Ry R4

BoaHeBuii 3B'130K BUHMKAE Mi’K KOBAAEHTHO 3B'I3aHUM aTOMOM BOAHIO,
1110 Ma€ HEBEAUKUM TO3UTHUBHUM 3apsp, 1 CYCiAHIM aToMOM, 1110 Ma€ He3HauHMH
HeraTUBHUM 3apsip. Y OIAKOBiM MOAEKYAI TIeH 3B'SI30K HaWdacTillle BCTaHOB-
AIOETBCS MIDK ABOMA NENTUAHUMU I'PyTIaMU (—NH—(|3=O...HN—é:O), Mi>K Kap0o-
KCHABHOIO 1 TADOKCHABHOIO I'DyIIaMU (HANIPUKAQA, CEpHHY ab0O TPEOHIHY)
(-C=0...HO —CH,...), Mi’K (PeHOABHUM (THPO3MH) i iMiAQ30ABHUM (TiCTHAMEH)

3aAUIITIKAMMU.
@—OH Nj—CHZ

(peHO/lellll 3AAUWOK lMlg'aI)’OAlellI 3AAUWOK

EnekTpocTraTiyHi B3aEMOA]I (i0HHI, a00 COABOBI, 3B'I3KM) BUHUKAIOTH Mi>K
ABOMa IIPOTHAEKHO 3apsAKeHIMU OAIPHUMU I'PyIiaMu. Y OIAKOBHX MOAEKYAAX
BOHM II€PEBA’KHO YTBOPIOIOTBCS MK AWCOILIIMOBAHUMHU BIABHUMM KapOo-
kcuabHUMEU TpynaMu (-COO7) rAyTaMiHOBOI M acnapariHoBOI aMiHOKUCAOT i
IIPOTOHOBAaHWUMM BirbHMME aMiHorpymnamu (NH,') aprininy Ta Aisury. [oHHi
3B'SI3KM MIlTHIIlI, Hi’)K BOAHEBi, BOHM OyBalOTh K YCEPEAVHI OAHOTO AQHITIOTE,
TaK 1 MK AQHITIOTaMMU:

R4 R3
¢ NH
s o
| HG=(CHz—C "HN—(CH2)mGH
v __ NH_
,}IH 3AAUWOK 3QAUULOK ] =0
R, mymaminosoi kucromu Aizuny R4

ErekmpocmamuuHna B3aEMOgis
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2.2. IlepBuHHa CTPYKTypa OiAKiB

BioaorigHa poab Ta (OYHKIIOHAABHI BAQCTUBOCTI OiAKIB BU3HAYAIOTHCS
HabOPOM aMiHOKMCAOT, TMOCAIAOBHICTIO iX PO3MIIlleHHSI Ta IPOCTOPOBOIO
CTPYKTYPOIO OIiAKOBUX MOAEKYA.

Po3pi3uA0TE YOTUPH PiBHI CTPYKTYPHOI OpraHizariili OiAKiB: IIepBUHHA,
BTOPUHHA, TPETUHHA | YeTBEPTUHHA CTPYKTYPH.

IlepBunna cmpykmypa OiAKa BKa3ye Ha SKICHUM Ta KIABKICHUI CKAQA
AMIHOKHCAOT i TOPSIAOK IX PO3MillleHHs Y OIAKOBIM MOAEKYAIL. [HaKIIIe KayKy4dH,
IIiA IIEPBUHHOIO CTPYKTYPOIO PO3yMi-
IOTh HAWUIIPOCTIIINN PiBEeHb CTPYK-
TypHOI opraHizarljii 6iAKOBOI MoOAe-
KyAu. BiH Mae BUTASA NOAlNeIn-
THUAHOTO AQHITIOTQ, IOOYAOBAHOIO i3
3QAMIIKIB @MIHOKMCAOT, MK IKHUMU
iCHYIOTb IeNTTHAHI 3B's13KM (puc. 1.4).
LIi 3B'I3KM BIIAMBAIOTH HE TIALKHM Ha
(popMy IEPBUHHOL CTPYKTYPH, ane i
Ha BUIIl PiBHI OpraHizarlii moaimnen- Puc. 1.4. Cxema OyAOBH MOAINENTHAHOTO
THAHOTO AQHITIOTA. ATOMH, IIO yTBO- AaHIora (HC-R — BiAH?CHO pyx0M.i AlnsH-
DIOIOTE MENTHAHY TDYIY, Xapak- kn; —“CONH- nenTtupHi ‘rvpyrm, BCl'aTOMl/I

SIKMX 3HAaXOASATHCS B OAHIi MAOIIUHI).
TEPU3YIOTHCS PSAOM OCOOAWMBOCTEN:

1. ¥Yci aTomy, IKi BXOAATH Y IIEITUAHY IPYILY, 3HAXOAATHCA B OAHIN ITAOIINHI.

2. BippocHo C-N-3B'3Ky aTOMM KUCHIO i BOAHIO B IENTUAHIN TIpyti
3aliMalOTh TPAHCIIOAOYKEHHS.

3. AtoMu BOAHIO i KucHIO rpynu -CO-NH- MOXXyTh yTBOPIOBATH ABa
BOAHEBI 3B'SI3KM 3 iHIIIMMU TpymlamMy, 30KpeMa MenTHAHUMU.

4. TlenTyaHI rpyny, 0 BiA3HAYAIOTHCS JKOPCTKICTIO (BCi @TOMU MalOTh
OOMe>KeHy 3AAQTHICTH BUXOAWUTHM 3 OAHI€l TAOIIWMHH), YePIyIOThCd B ITOAI-
NEeNTUAHOMY AQHIFO31 3 BIAHOCHO pyxomuMHu pingHkamu (-CHR), mo 3paTHI
o0epTaTuch HABKOAO 3B'SI3KiB.

Taki 0COOAMBOCTI NMENTHUAHUX TPYI BIIAUBAIOTH HA YKAGAKY IIOAINEI-
THUAHOI'O AQHIJIOTa Y IIPOCTOPL.

AASI BUBYEHHS IE€PBUHHOI CTPYKTYPU BUKOPHCTOBYIOTH K XiMiuHI
UMHHUKY, TakK i (pepMeHTU. T1 PpepMeHTH, IO BUKAWKAIOTH TIAPOAITHYHE
PO3IIIeTIAeHHST TIENITUAHUX 3B'SI3KiB, Ha3WBAIOTHCS IMTPOTEOAMTHIHUMU (ep-
MeHTaMU. BOHU AIAITBCA Ha ABI Ipymu:

1. Ex3omenTrpasy, SKi BIALIENAIOIOTH KiHIIEBY aMiHOKUCAOTY. SKIIO
BIAIIIETIAIOETBCST aMiHOKMCAOTa 3 N-KiHIIS, TO (PepMeHT Ha3uBalOTh aMiHO-
MEeNTUAAQ3010, K0 i3 C-KiHIlg, TO Ile KapOOKCUIIENTHAA3A.

2. EHAOITEIITHAQ3Y AIFOTH Ha 3B'SI3KH, PO3MIIlIeHI BCepeArHI TTeITHAHOTO
AaHITIOTa. BOHU TPOSBASIOTE CIIEIM(IYHICTBD Ajl IIIOAO aMiHOKMCAOT AQHITIOra
(Al IMX eHAOIeNTHAA3 OIMCaHa B Po3Aini "TpaBaeHHs 6iakiB"). Cropu
BIAHOCSTH TPUIICHUH, XIMOTPUIICUH, IIEIICHH.
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HaBepeMO IIpuKAap, IO MOKA3ye CHENM@IUHICTE All IPOTEOAITUYHUX
epMeHTIB Ha AEKAaIeNTHA;

1 2 3 4 5 6 7 8 9 10
(N-kiHeub) e Ban—AprTMeT—Fni—d)eHTJ'IB TmpTlec Ban (C-kiHeub)

AmiHonen- TpwuncuH Ximo- Ximo-
Tnagasa TPUMCWH |  TPUMCKH
TpuncuH Kap6okcu-
nentuaasa

BukopucroByroun BKasaHi PepMeHTH, MOKHA PO3KAACTU IIENTHUAW YU
OIAOK A0 OKPEMUX aMiHOKMCAOT ab0 (PparMeHTiB MOAIMIEIITUAHOTO AQHITIOTA.
SIKiCHMIT CKAQp, aMiHOKHCAOT Ta iX BMICT y GiAKY 3'SICOBYIOTBH 3@ AOTIOMOTOIO
xpoMmarorpadii. ITocAIAOBHICTE aMiHOKUCAOT Yy MOAIIIENITUAHOMY AQHITO31
BU3HAYAIOTh 3@ AOTIOMOTOIO XiMIiUHMX METOAIB. Cepea HUX HaUTIOMIMPEHIIITM
€ AMHITPOEHIABHUN MeTOp, po3pooaeHnt CeHpskepoMm. Ha puc. 1.5 mokasana
MIPUHITAIIOBA MOTO CXeMa.

IaenTUdiKaLia KiHIeBol aMiHOKUCAOTH 3a CeHAKepOM I'PYHTYETHCSH
Ha peaxilii KiHIleBoi aMiHOIpyIIu MoAimenTray i3 1-drop-2,4-auHiTpodTop-
6enzoroM (AHOBE). [Mpu 11b0My yTBOPIOETHCS 2,4-ANHITpO(eHiABHe TToXiAHe
6irka Ta BupirgeTbes HF. YTBOpeHy CIOAYKY IAAQIOTH KHII'ATIHHIO IIpU

NO,
E?N_?H_CO_N H—CI H—CO- -NH—Cl H—COOH
[H®B NO, . R R Rn
[y A noainenmug
Py = HF (6ir0K)
NO,
NO,
HN—CllH—CO—N H—(|) H—CO--N H—C|: H—COOH
R4 Rz Rn
NO, H.O T'igpoais
+ BIABbHI GMIHOKUCAOMU
NO,

HN—CH—COOH  Aunimpogeniraminokucioma,
| ujo Bignosigae N-KIHUeBOMY
R4 3AAUULKY

Puc. 1.5. ITpunnunoBa cxema MeToAy CeHpsKepa.
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HasgBHOCTi 6H HCl 3 MeTOr0 pO3IIenAeHHsT BCiX MEeNTHUAHUX 3B'SI3KiB. Are
KiHIIeBa aMiHOKMCAOTA 3aAMIIAETHCA y BUTASAL 2,4-AMHITPOMEHIABHOTO
noxipzoro. Ii posmizHaroTs XpoMaTorpadiuHuM CIIocOGOM.

SHAYHOTO IoLIpeHHs HaOyB MeTop EaMana (prc. 1.6) 3 BUKOPUCTaHHAM
demninizoTionianaTy (PITL]). MeTop OasyeThcs Ha peakiiil peHini30TiOiaHATY
3 @MIHOKUCAOTORO IIENITUAHOIO AQHITFOT, 1110 MA€ BIABHY NHZ—rpyrry (N-kinenp
Aaumora). [Npu mpomy yrBoproeTbes DTT-aminokmcaoTa (deHiaTio-
rinaHTOIHOBE TIOXiAHEe N-KiHITEBOI aMiHOKUCAOTH), KA BIAOKPEMAIOETHCS BiA,
Oinka 0e3 MOro rippoAi3y, TOOTO 3aAuIlleHa OIAKOBA MOAEKYAA HE 3MIHIOETBCS.
OTT-aMiHOKUCAOTY €KCTParyloTh Ta iAeHTU(IKYIOTE MeTOAOM XpoMaTrorpadii.
Aani rporiec ToBTOPIOETECS, yrBOpiotoun DT -1moxiaHI ApyToi aMiHOKUCAOTH,
TIOTIM TPETHOI TOIO, TTOKW HE PO3KAAAYTH yBech OiroK. [ToOyaoBaHi aBTO-
MaTWUYHI IPUAGAU — CEKBEHATOPH, SIKi AO3BOASIOTH i3 BUKopuctanHam MITL]
BUBYATU IIEPBUHHY CTPYKTYPY MENTUAHMX AQHIIOIIB 3aBAOBKKH AEKIABKA
AECSATKIB aMiHOKHCAOTHMX 3aAWIIKIB. BIABIINL 3@ po3MipoM OIAKU CIOYATKY
(pparMeHTyIOTh 3@ AOIIOMOT'OXO CIIeIIN(PIYHMX (PepMEHTIB, a IOTiM BU3HAYaIOTh
IIOCAIAOBHICTE (DEPMEHTIB Y BCiil OIAKOBIM MOAEKYAL

R H
N=C=S HN (0]

|

+ R\ /H - S:C_N

/C\
HoN (P:O
OH
DITL] Q-amiHoKucAoma OTT-aminokucroma

Puc. 1.6. IlpuauunoBa cxema MetoAy EamaHa.

[cHyIOTH 1 iHIII, TPUHIIUIIOBO MOAIOHI CITOCOOM AOCAIAKEHHS IEPBUHHOL
CTPYKTypHu Oinka. Are BCi BOHM BMMaralOTh OaraTo mparii ¥ udacy. Came
Jepe3 II0 NIPUYUHY AOCI po3mu@poBaHa IIepBHHHA CTPYKTypa BiAHOCHO
HEBEAUKOI KIABKOCTI OiAKiB (mpubauzHOo 2500).

SIK BUAHO 3 pucC. 1.7, IeNTHA, BUAINEHNH 3 TeMOTAODOIHY, CKAQAAETHCA i3
CeMU Pi3HUX aMiHOKUCAOT. BiH MiCTUTB 1TO OAHOMY 3aAMIIIKY TICTUAWHY (Tic),
BaAiHy (Baa), TPEOHIHY (Tpe), IIPOAIHY (IIPO), AI3WHY (Al3) 1 IO ABA 3aAMIIKU
AEUIWHY (Ael) Ta TAYTaMIiHOBOI KMCAOTH (rAy). B ckaapl Oinka-tpbepMeHTy
PUOOHYKAea3U MICTAThCA 124 3aaninky 17 pi3HUX aMiHOKMCAOT 1 ABOX aMiAiB.
N-KiHIIEBOIO aMiHOKMCAOTOIO € Ai3uH, C-KiHI[€BOIO — BaAiH. Y YOTHMPHOX
AIASTHKaX TTOAIIENITUAHMM AQHITIOT 3'€AHY€ETBCS 38 AOIIOMOT'OIO AUCYAB(DIAHIX
3B'a3KiB (S—S). Lli 3B'A3KM yTBOpPEHi MK ITMCTEIHOBUMU 3aAUIIKAMU IIOAI-
TIENITUAHOTO AQHIFOTA B PE3YABTATI BIAIIEIINEHHS aTOMIB BOAHIO Bip CyAb(-
TIAPUABHUX TPyl SH IjucTeiHy B Takux NOAOKeHHAX: 24-86; 40-96; 58-110;
65-72.
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1 2 3 4 5 6 7 8 9
—Tl'ic—Ban—Aeu— Aett — Tpe —IIpo —I'ny —I'ay — Aiz
Puc. 1.7. CxemMa IepBUHHOI CTPYKTYpH OiAKiB puOoHykaeasu (A), incyainy (B) Ta
HaHomnentuAy (B), BuAireHOro 3 reMoraoGiny.

F'opMOH GIAKOBOI IPUPOAY IHCYAIH TOOYAOBAHWM 13 ABOX ITOAITIENITUAHNX
AQHITIOTIB: OAMH MiCTUTE 21, a Apyruii — 30 3aAUIIKIB aMiHOKUCAOT. OOUABaA
AQHITIOTH CKPIMIAIOIOTECS MDK COO0I0 AUCYAB(MIAHUMU 3B'sI3KaMU B TIOAOSKEHHSIX:
7-7; 20-19.

2.3. BropuHHa CTpPYyKTypa

[ToAimenTHAHUM AQHITIOT HE AEXKUTL B OAHIM IAOIIMHI. BHacaipok
B3aEMOAII Mi’K IIOBTOPIOBAHUMHU CTPYKTYPHUMHN KOMIIOHEHTaAMHU Ta
3aAUIIKAMU aMIHOKMCAOT AQHIJIOI HAOyBa€ MEBHOIL IIPOCTOPOBOL CTPYKTYPHU
(koH(popMmariii). ¥ OirKax pO3pPIi3HAIOTH ABAa PiBHI KOH(popMaril MenTUAHUX
AQHIIIOTIB — BTOPWHHY i TPETHUHHY CTPYKTYpPU. BTOpUHHA CTPYKTypa ABASE
Cc0O0010 ITPOCTOPOBO BIIOPSIAKOBAHY KOH(Irypariito (popMy) IOAITENTUAHOTO
AQHIOra. B OCHOBI YKAGAKHU AGHITIOTA B YIIOPSAKOBAHY CTPYKTYPY BaKAUBa
POAB HAAEKUTh ABOM UMHHUKAM:

1) ncxmapHicTb -CONH-TPYII A0 YTBOPEHHA 13 CYCIAHIMU IPyIIAMH 1
BOAHEBUX 3B'SI3KiB i3 MeTOI0 3a0e3IeueHHs CTPYKTYPi MiHiMyMy BiABHOI eHep-
rii a0 MaKCUMyMy BOAHEBUX 3B'SI3KiB;

2) MENTUAHWUY 3B'SI30K YTBOPIOE CTPYKTYPY, ')

BCi aTOMM SKOI 3HAXOASATHCS B OAHIM IAONIMHI. CH; H c';
BHacAipOK IHOTO TOBOPOTH @TOMIB HABKOAO HBEOT'O R/ 06\ C/ \&C%/ \
3araAbMOBAHI IIOPIBHAHO 3 iHINUMM TUIAMU I VRN

' . . O R H
3B'sa3kiB (N-Ca i C-Caoy).

BHacAipOK Takmx 0OMeskeHb ITPU YTBOPEHHI TIENITUAHMX 3B'SI3KiB AQHITIOT
HaOyBae He AOBIABHOIL, @ MEBHOI, CTPYKTYPHO BIIOPSAKOBAHOI, KOH(OPMALIiL.
3apa3 BUAIASIIOTH 3 THUIM BTOPUHHOI CTPYKTYpPU: O-CITIpAABHE, [3-CKAaAdacTa
Ta KOAATeHOBa CIipaAb. Ha OCHOBI A@HMX PEHTIE€HOCTPYKTYPHOTO aHAAI3y
A.Tloainr i P. Kopi poBean, II0 AAS TAOOYAIpPHMX OiAKIB XapaKTEpHOIO €
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Ol-CIIipaAbHa KOHQIrypartid. 3aKpy4YyBaHHS ITOAIIEITUAHOIO AQHITIOTa B CIIipaAb
BiAOYBA€ETHCS 3@ TOAMHHUKOBOIO CTPIAKOIO (IIPaBHM XiA, CIIipaai). 30BHI O-CIIi-
Panb IOAIOHA A0 PO3TATHYTOI CITipaAl eAeKTPUYHOI IAUTKY. CTPYKTYypa CITipaai
CTabINI3YETBCST BOAHEBUMM 3B'SI3KaMH, 110 YTBOPIOIOThC MixK -CO- i -NH-
IpyllaMy aMiHOKHUCAOT, 1110 YTBOPIOIOTH IENTHAHI 3B'SI3KU. BopHeBi 3B'a3Ku
BUHUKAIOTh MK IIEITUAHWMU IPYIIAaMH KOJKHOT'O IIEPIIIOrO 1 4eTBEPTOr'o, APYTOro
i m'ATOrO TOWIO 3aAMIIKAMU aMiHOKHCAOT; (-CITipaAb Ma€ TI'BHHTOIIOAIOHY
CUMETPIO, BICh CIIipaAl CIIPSAMOBAHA IIEPIIEHAUKYASPHO AO 3aBUTKIB CIIipaAl.
Ha xoskumit 3aBUTOK cIripani npunapae 3,6 aMiHOKUCAOTHUX 3aAMIIKIiB. OANMH
3aBUTOK, a00 KPOK, cripani popiHIOe 0,54 HM. [lepiop peryAsipHOCTI O-CTripanai
AOPIBHIOE 5 3aBUTKaM, ab0 18 aMiHOKMCAOTHMM 3aAuIikaM (puc. 1.8).

0,54 Hm

Puc. 1.8. Cxema i Mopeab O-cripaai.
Ha cxemi (31iBa) nokasanul Xig noAinenmugHOro AGHUOra BignoBigHO O MAKOI'O HA
MogeAl (cnpaBa); NyHKMupoMm no3HaueHi BogHeBi 3B's3ku mix CO- i NH-rpynamu,
amomu BOGHIO NOKA3AHI Y BUIASIJT MAAEHbKUX KIAeUb.

[HIIMM Pi3HOBUAOM BTOPHMHHOIL CTPYKTYPH OIAKE, TAKOK 3alIPOIIOHOBAHUM
A. Tloaiarom i P. Kopi, € B-ctpykrypa (B-ckrnapuactwii mmiap). Y B-cTpykTypi
MENTUAHI AQHIIOTH PO3MIIIYIOTBCS IIapPaAeAbHO MiJK COOOIO, YTBOPIOIOYU
dirypy, o Harapye AUCT Iallepy, CKAQACHOTO 3UI3aromnopioHo. [lap morke
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CKAQAQTHCS i3 ABOX ab0 OiABIIIOL
KIABKOCTI TIOAITIEITUAHMX AQHITIO-
TiB. PB-CTPYKTYypHU YTBOPIOIOTHCS

COCOH naparerbHMMU (N-KIiHIT AQHITIOTIB
COpSIMOBaHI B OAMH OiK) i aHTUHapareAbHuMM (N-KiHITI cOpsgMOBaHI B Pi3Hi
Ookwm) AaHIrOramMu (puc. 1.9).

B-cTpyKTypa, sika CKAGAQETHCS 3 TIOATIEIITUAHOTO AQHITIOTa, HA3UBAETHCS
Kpoc-P-hopmMoro (KOpoTKa B-CTPyKTypa).

B-cKA@AYACTI CTPYKTYpPU YTBOPIOIOTH TIepeBa*kHO (PiOpUASIpHiI OirKHM
(B-xepartuH, Gibpoin Ta iH.). 30Kpema, [-KepaTMH XapaKTepU3yeThCs Iapa-
AEABHUM PO3MIIIEHHSIM MOAINENTUAHNX AQHITIOTIB, SIKi AOAQTKOBO CTaOiAi-
3YIOTBCSI MIKAQHITIOTOBMMHU S-S-3B'si3KaMu. A y ibpoini moBKy cyciazi
TIOAITIEIITUAHI AQHITIOTH aHTI/IHapaAeABHi.

NH, R NH, HOOC
R< R< R

COI—N

s
QR ool >R R<
R<NH R‘é R<N—| .0= C>_R

C O.. HN COOH HN

A b

Puc. 1.9. CxemaTnuHe 300pakeHHSI -CTPYKTYp:
A — napareabni aanyroru; b — anmunapareabHi AQHUIOTU.

H,N Kkpoc-fB-popma

I'Tip, BAMBOM ITeBHUX (DAKTOPIB OIAKKA MOJKYTB IIEPEXOAUTU 3 O-CTPYKTYP
y B-cTtpykTypu i HaBmaku. Kpim Toro, Mo>ke HaCTaBaTH MOPYIIIEHHS BTOPUHHOL
CTPyKTypH OiAKiB (py#HyBaHHS o i B-cTpykTyp). Takuii Iporec Ha3MBarOThH
"IIA@BAEHHAM" TOAITenTHAIB. 3a IMX YMOB BOAHEBi 3B'SI3KM PBYTBHCS i
TIOAITIENITUAHI AQHITIOTH HaOyBalOTh (pOpMU HEBIIOPSIAKOBAHOTO KAyOKa. Tpeba
MaTH Ha yBa3i, 1[0 B 0araThoX GiAKaX OAHOYACHO CIIOCTEPITaloThCS O-CIpaAbHi
AINTHKY 1 B-cTpyKTypu. BiAKiB, SIKi CKAQAQIOTHCS TIABKH i3 OL-CITiparel, Mavke
He OyBae. Hanpukaap, y OIAKY TPUIICHHI TIABKA 14 % aMIHOKMCAOT YTBOPIOIOTH
o-crmipani Ta 45 % — B-ctpykTypu. Y GiAKy iHCyAiHI Ha oO- i B-CTpyKTypu
TIPUIIAAAE BIATIOBIAHO 52 % 1 6 %. AIATHKU MOAIIEITTUAHOTO AQHITIOTQ, 110 He
MarOTh TIEPIOAMYHOI TIPOCTOPOBOI OpraHizatiii (0-- a00 3-CTPYKTYpPH), YTBOPIOIOTh
TAKO’K CBOIO (PIKCOBaHy KOH()OPMALLitO, K& BU3HAUAETHCSA aMiHOKUCAOTHUM
CKAAAOM TTi€l AIASTHKY. AAe MICITS AQHITIOTa 3 HEBIIOPSIAKOBAHOIO ITPOCTOPOBOIO
CTPYKTYPOIO MalOTh 3AQTHICTb 3TMHATUCS Ta 3MIHIOBATHA CBOK KOH(OPMALIiTO,
TOAlL SIK CIIpaAl M CKAQAYACTHHN IIAp € JKOPCTKUMU CTPYKTYPAMIUL
OxpeMuM BHAOM BTOPUHHOI CTPYKTYPH € KOAAreHoBa CIipanb. BoHa
ToOyAOBaHa i3 TPHOX CHIPaAi30BaHMX AQHITIOTIB TPOIIOKOAATEHY, 1110 Ma€ (hOpMy
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crep>xHA AlamerpoM 1,5 HM i pAoBxkmHOIO 300 HM. CHipanizoBaHi AQHIFOTA
3aKPYYyIOTBCS OAMH HABKOAO OAHOTO U YTBOPIOIOTH CyIepCHiparb. Biapanb
MK ABOMa aMiHOKMCAOTHUMU 3aAMIITIKaMU CKAaAd€e 0,29 HM, a Ha OAMH 3aBUTOK
cripaai mpumiapae 3,3 3aAutTky. KoaareHoBa CIiipaAb CKPITIAIOETHCST BOAHEBUMU
3B'SI3KaMM, 110 BUHUKAIOTH MDK mentupanumm rpynamu -CO-NH- cyciamix
MOAIIENTUAHUX AQHLIOIB. Taka CTPYKTypa HAjpd€ KOAAreHOBI BEAMKOIL
IIPY>KHOCTI Ta MIITHOCTI Ha PO3PUB.

AAsi BUSIBAGHHS B OiAKax o-cripared i 3-CTPYKTyp BHKODPHCTOBYIOTH
MEeTOA, CIIEKTPONOAAPUMETPIil. MeToa IPYHTYETBCS Ha 3AQTHOCTI aMIHOKUC-
AOTHUX 3aAMIIKIB IOAIIENTUAHOTO AQHIJIOTa IIOBEPTATU IIAOILIUHY IIOAIPU-
30BAHOI'O CBiTAQ. SIKIIO OIAOK 3HAXOAUTBHCS B CTaHI HEBIOPSAKOBAHOI'O
KAYOK@, TO BiH IIOBEpPTA€ IAOIIUHY MOASIPU30BAHOTO IIPOMEHS BAIBO.

o-cripanl ¥ B-CTPYKTypu TOBEPTAIOTH MAOIIMHY TOASpPH3aliii CBiTAa
BITpaBO. MK CTyTIeHEeM TIPaBOro MOBEPTaHHS i BMICTOM Y GiAKY O Ta 3-CTPYKTYypP
ICHy€ IIpsIMa 3aA€ KHICTB.

BusHauaroTh CTYIIHB cripaaizarii OiAKIB (BMICT O-CIipasel) 3a AOIO-
Mororo YOD-criekrpodoromeTpii. MeTop 6a3y€eThCs Ha TIIOXpPOMHOMY e(DeKTi,
TOOTO 3HMWKEHHI IOTAMHAHHS BUIIPOMIHIOBAHb 3 AOBXKMHOIO XBHAL 190 HM
OIAKOM, III0 3HAaXOAUTLCS B CIipaAi30BaHOMY CTaHi, HMOPIBHAHO 3 OiAKOM,
dKUU NepeOyBa€e B CTaHI HEBIOPSIAKOBAHOIO KAyOKa (amMopduuu). Mixx
IHTEHCHUBHICTIO TIIOXPOMHOIO e(eKTy 1 CTylleHeM CIlipaai3allii Oirka icHye
psAMa 3aAE€KHICTB.

2.4. TpeTuHHa CTpPyKTypa OiaKa

I'Tip, TPETUHHOIO CTPYKTYPOIO OIAKA PO3YMIIOTH (POPMY YIIAKOBKU OIAKOBOL
MOAEKYAM B IIPOCTOPI. 3a (pOPMOIO TPETUHHOI CTPYKTYPH OIAKU AIAITHCA Ha
TAOOYASpHI ¥ QiOpuagpHi. [A00OyASpHI OIAKM MarOTh eAillcOipHy (opMmy, a
iOpMAgIpHI — BUAOBKEHY (MAAWUYKY, HUTKHU). BIABIIICTE OiAKIB Y HATUBHOMY
CTaHI Ma€ KOMIIAKTHY CTPYKTYPY. SKi CHAM CHPHUAIOTE (POPMYBAHHIO
TPETHUHHOI CTPYKTypu Oirka? AoBepeHO, 10 Y (POpPMyBaHHI IIPOCTOPOBOL
CTPYKTYpH OiAKiB, KpiM KOBAaA€HTHHMX 3B'S3KiB (MENTHAHI ¥ AUCYABQIAHI),
OCHOBHY POAb BiAITpalOTh TaK 3BaHi HEKOBAACHTHI 3B'SI3KM: BOAHEBi, i0HHI,
BaHAEPBAAABCOBI CHAM, TIAPO(POOHA B3a€MOAS Ta iHIII. 3a Cy4aCHUMU AQHUMH,
IHQoOpMallia AAS YTBOPEHHS TPETUHHOI CTPYKTYPH 3aKAaA€Ha 'eHeTUYHO B
IIEPBUHHIN CTPYKTypi. PyIIiMHOIO CHAOIO AASI YTBOPEHHS TPUBUMIPHOIL
CTPYKTYypU OinKa € B3AEMOAISI aMIHOKHMCAOT i3 MOAEKYAAMHM BOAM. 3a ITUX
YMOB HEIIOAGPHI (TIAPOOOHI) PaAUKAAM TAaKUX aMiHOKUCAOT, SK AEMIINH,
i3oAelnuH, (peHiraAaHIH, TPUNTO(MaH, BUIIITOBXYIOTECS 3 BOAY 1 3aHYPIOIOTHCS
BCepeAnHy OiAKOBOI MOAeKyAU. Pazom i3 TuMm, moaspHi, abo ioHOTreHHi,
PapuKaAU (OCOOAMBO acIiapariHoOBOL I TAYTaMiHOBOI KMCAOT, @priHiHy 1 AI3UHY)
PO3MIIIYIOTBCA Ha 30BHIIIHIN NMOBEPXHI MOAEKYAHU 1 IepeOyBarOTh y
riApaToBaHOMY CTaHi.
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Y crabinizallil TPETUHHOI CTPYKTYpH OIAKIB 3HAUHY POAB BIAIIPAIOTH i
AVICYAB(IAHI 3B'SI3KH, 3@ PAXyHOK SKHUX BiAAAAEHI AIATHKUM OAHOTO TIOAI-
MIEeNTUAHOIO AQHIJIOra (@00 ABOX CYMIDKHMX AQHIIIOTIB) HAOAMIKAIOTHCSA Ta
dikcyroThcst. AMCyAbDIAHI 3B'SI3KM iCHYIOTE Y 06araThoX, are He y BCiX OirKax.
Harmipukaap, ix HeMae B reMOrAOOiHI Ta MioraoOiHi. BoHUM BMHUKAIOTH 3a
PAXYHOK CYAB(TIAPUABHUX (TIOAOBUX) I'PyI HUCTEIHY. CIIOAYKQ, KA YTBOPIO-
€TBCSI B PE3YABTATI OKMCHEHHS 2-X MOAEKYA IUCTEIHy, Ha3BaHa ITUCTHUHOM:

CHy——S——S—CH,
H,N—CH—COOH H;N—CH—COOH

[TpukAapAOM GIAKOBUX CTPYKTYP, IO MICTSTh AMCYAb(IAHI 3B'S3KH,
MOXKYTh OyTU IHCyAiH Ta puOOHYyKAea3a. IHCyAiH MICTUTH ABa AUCYABDIAHI
3B'SI3KM MiJK TENTUAHWUMU AQHITIOTAMHW Ta OAMH — Y CaMOMY IMEeNTHAHOMY
AaHIIo3i. B pubonykaeasi Arcyab(iaHI 3B'SI3KU iCHYIOTH MK BiaAAQA€HUMU
AINTHKAMU ITOATIEIITUAHOTO AdHIora (puc. 1.7).

Y MOAeKyAl OiAKa 3 TPETHMHHOIO CTPYKTYPOIO 3YCTPIYAIOTHCS ANTHKUA Y
BUTASIAl O-CITiparelt (cripanisoBai), B-CTpyKTyp (moImaposi) i HEBIOPSIAKOBa-
HOTO KAyOKa. Yci BiOAOTiuHI BAACTUBOCTI OIAKIB (KQTaAITUUHI, aHTUTEHH], TOPMO-
HaABHI Ta iH.) TTOB'sI3aHi i3 30epesKeHHsIM iX TPETUHHOI CTPYKTYPH, SIKY Ha3UBalOTh
HaTUBHOIO (IIPUPOAHOIO) KOH(pOpMAITi€tro. YCAKi BIAMBY (XiMiuHI, (Pi3UKO-XiMiuHi,
TEpMiYHi), 1110 ITIPU3BOAITE AO HOPYIIIEHHS IIPOCTOPOBOI KOH(OPMAITil MOAEKYAN
(PO3pWB BOAHEBUX Ta iHITMX HEKOBAAGHTHUX 3B'SI3KiB), CYIIPOBOAKYIOTHCS
BTPATOIO OIAKOM HMOTO BAACTHMBOCTEHN Ta OiOAOTIUHOI aKTUBHOCTI.

3apa3 AOCAIAKEHA TPEeTHHHA CTPYKTypa KIABKOX COTEHb PI3HMX OIAKIB,
cepep HUX MioraoOiHy, remoraoOiHy (puc. 1.10), PHKas3sm, aizonmumy, XiMo-
TPUIICUHY, KapOOKCUIIEITUAA3U Ta IHIINX.

AAS BCixX OIAKIB i3 TPETUHHOIO CTPYKTYPOIO € XapaKTepPHOIO, TaK 3BaHa
"Mo3aiuna" OyaoBa moBepxHi 6iaka. Lle o3mauae, 110 moBepxHs OiAKa B
OCHOBHOMY TIADO(dIABHA, are MICTUTE HEBEAUKI HEIIOAIPHI AIAIHKU (OTKE,

b

Puc. 1.10. MoaeAi TpeTnHHOI CTPYKTYpu B-AaHIfora reMorao6iny (A) i miorao6iny (B)
AyKe MOAiGHI MiXK c06010 (Y BUTASIAI AUCKY — remMorpyiia).
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He BCi rippodOOHI 3aAUIIIKKA aMIHOKHUCAOT PO3MillleHl BCcepeArHi OIAKOBOI
MoAekyAr). Came yepes "Mo3aiuHy" CTPYKTYpy OBEPXHi GirKa 3B'S3yBaHHS
depmeHTy 3 1oro cyobcTpaToM abo KOPepMeHTOM 3aBKAU BiAOYBAETHCA 3a
AOTIOMOTOIO HEBEAMKOI TiAPO(POOHOI AIANTHKY Ha TOBepXHi OinKa. LI AirsdmKa,
dK IIPaBUAO, HerippaToOBaHa (ad0 Mano TIApATOBaHA), IO CTBOPIOE YMOBU
AASI BUHMKHEHH4 TIAPOOOHOI B3aeMopii. Tpeba MaTH Ha yBasi, 110 OiAKOBa
rAOOyAa He € @DCOAFOTHO JKOPCTKOIO CTPYKTYPOIO: B IEBHUX MeXKaX OKpeMi
MAASHKM TIENTUAHOTO AQHIIOTa MOXXKYTh B3a€EMHO IMepPeMillyBaTUCH, IO
CYIIPOBOAKYETHCSI PO3PUBOM HE3HAYHOI KiABKOCTI CAAOKUX 3B'SI3KiB i
YTBOPEHHAM HOBUX. LI 3MiHM MO’KHA PO3TASIAATH K TEIIAOBI PyXU OKPEMUX
AIASHOK IIENITUAHOIO AQHIIOTa, BOHM He BUKAUKAIOTH NOPYIIEHHSI
KOH(opMariii MoreKyAr. HeBeamnKi 3MiHM IPOCTOPOBOI CTPYKTYypU OiAKiB
BiAOyBalOThbCA 1 IIpM B3A€EMOAIl iX 3 IHIIMMU MoOAeKyAaMu. Hampukaaa,
KOH(opMaIlig TeMOTAODIHY 3 TPUEAHAHUM AO HHOTO KUCHEM AEIO BiAMiHHA
Bip KoH(opMaljii reMorro0iHy 0e3 KUCHIO. BiAKOBa MOAEKyAa XapakTe-
PU3YETHCSI KOOIIEPATUBHUMHU BAACTUBOCTIMHM, TOOTO BIAIIOBIAQ€ Ha BIIAMBU
dK €AWHe IIiAe: 3MiHa B OAHIW YaCTHHI MOAEKYAU IIPU3BOAUTH AO 3MIiHM Yy
BCIX YaCTHUHAax Il.

B ocHOBi KoomepaTuBHOI 3MiHU OiAKa AEKUTH 00 €AHAHHS aMiHO-
KHUCAOTHUX 3aAUIIIKIB B EAUHY CTPYKTYPY 3@ AOIIOMOI'OIO IIeIITUAHUX Ta IHIINX
B3aEMOAIN.

HattuacTinte BUKOPUCTOBYIOTE METOA PEHTTEHOCTPYKTYPHOI'O aHaAi3y
Ta eAeKTPOHHOI MiKpOCKoTii. PEeHTTeHOCTPYKTYpHMI aHaAi3 (puc. 1.11) Bupitrye
ABi TpoOaeMmM XiMii OiAKiB: 3aKOHOMIpHOCTI 4epryBaHHSI IOCAIAOBHOCTI
AMIHOKHWCAOTHUX 3aAUIIKIB Y ITOAINENTHAL Ta 3aKOHOMIPHOCTI KOH(OpPMAILil
OIAKOBOI MOAEKYAU.

Mi>kaTOMHI BipAAQAl B MOAEKYAAX OPraHIYHUX PEYOBUH CKAQAAIOTH
0,1-0,2 HM, a MakCUMaAbHa PO3AIABHA 3AAQTHICTH Cy4aCHUX allapaTiB AASA
PEHTTEHOCTPYKTYPHOTO aHaAi3y AopiBHIOE 0,2 HM. TakuM YMHOM, METOA AQE

Kpucmaa

Axepearo
penmreno-
BUNDOMIHIOBAHHA

Puc. 1.11. CxeMa peHTreHOCTPYKTYPHOTO aHaAi3y TPETUHHOI CTPYKTYpH OiAKa.
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MOKAUBICTD PO3PI3HUTH OKPEMI CKYITUeHHS aTOMIB, OCOOAUBO IIPU BBEACHHI
B MOAEKYAY OIiAKIB aTOMIiB BaKKMX MeTaAiB. OCTaHHI BHACAIAOK BUCOKOI
€AeKTPOHHOI T'yCTMHU BUKOPHUCTOBYIOTHCS K TOYKU BIAAIKY IIpHU MaTe-
MaTUYHI¥ 00pOoOIli peHTreHorpam.

MeTop, 6a3yeTbcsa Ha AUPPAaKIlii PEeHTTeHIBCBKOIO BUIIPOMIHIOBAHHSA
eAeKTPOHAaMH, SKi OTOUYIOTh SAPa aTOMIB y KpUCTaAi Oiaka. Ha doTomaisii,
PO3MillleHilT 3a KPUCTAAOM, PEHTT€HOBUIIPOMIHIOBAHHS AQ€ AN(DPAKIIINHY
KapTUHY, XapaKTepHY A TPETUHHOI CTPYKTypH Oirka. MeTop OyB BUKO-
PUCTAHUU CIIOYATKY AASL AOCAIA’KEHHS CTPYKTYPU KPHUCTAAIB, YTBOPEHUX
OpraHiyHUMU MOAEKyAaMu. [lepyTrr i KeHAPIO 3acTOCyBaAu MOTO AAS BCTa-
HOBAEHHA CTPYKTypHU OIAKIB.

AN BH3HAYeHHd KOH(iIrypariii OiAKIB 1 OKpeMHX YaCTHH IX MOAEKYA,
HAIIPUKAQA, CIIPAABHUX AINATHOK, BUKOPUCTOBYETBCSI E€AEKTPOHHA MIKpO-
ckormig. [Ipu 11boMy AAST TABUIIIEHHST €AeKTPOHHOI I'YCTUHU (KOHTPACTHOCTI)
OIAKIB 3aCTOCOBYIOTH CIIEIliaAbHI PEYOBUHY, SIKi aACOPOYIOTHCS Ha IIOBEPXHI
Oinka. SIKIo Ternep Ha TAaKWUU OIAOK CIIPIMYBATH IIYYOK €AEKTPOHIB, TO BIA-
OyBa€ETHCS MOTAMHAHHS IX KOHTPACTHUMM PEYOBUHAMM (HA IIAIBITi BOHM CBITAI).

2.5. UeTBepTuHHaA CTPYKTypa OiAKiB

BiAkY, 1110 CKAQAQIOTHCS 3 OAHOTO TIOAIIENITUAHOTO AQHITIOTQ, MaloTh
TIABKM TPETUHHY CTPYKTYPYy. AO HUX BIAHOCSTH MIOTAOGIH — OIAOK M'SI30BOI
TKQHWHY, ITI0 3B'SI3y€ KUCEHb;, (DEPMEHTH — TIEIICUH, TPUIICHUH, Ai30IMM Ta iH.
Ane € psp OinKiB, Ki TOOYAOBaHI 3 AEKIABKOX IOAITENITUAHNX AQHITIOTIB, KOJKEH
3 KX Ma€ TPeTHHHY CTPYKTypy. Hampukaap, OCHOBHUY GIAOK €pUTPOIIUTIB
reMOIAOOIH ITOOYAOBAHMH 13 YOTUPHLOX IENTUAHUX AQHIIOTIB — ABA AQHIIOTH
o i ABa AaHIroru 3. ByaoBa Takoro 6inka mpeacTaBaeHa hopmyaoro 20203, TTpo
Taki OIAKM Ka’KyTh, II0 BOHU MAIOTh YETBEPTUHHY CTPYKTypy (pumc. 1.12).
[HImMMU cAOBaMM, 4eTBEpPTHMHHA CTPYKTypa SABAS€E COOOI0 OpTraHi3allifo
AEKIABKOX IIOAINIENITUAHUX AQHIJIOTIB i3 TPETMHHOK CTPYKTYPOIO B EAUHY
(PYHKIIOHAABHY MOAEKYAY Oinka. BIAKY, III0 MArOTh YETBEPTHUHHY CTPYKTYDY,

Puc. 1.12. YeTBepTHHHA CTPYKTypa reMorao0iny:
A — MOgeAb MOAeKyAU reMOIrA00iHY, KOKHUU
npomomep micmumsb rem (300paxenul y
¢opmi gucka);

b — cxema komniemenmapHOCcmi KOHMAKM-

A HUX NOBEpXOHb NPOMOMepIB.
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Ha3WBAIOTBCSA OAIrOMepaMHM, a iX IMOAINENTHAHI AQHIIOTM 3 TPETUHHORO
CTPYKTYpPOIO — MPOTOMepaMH, abo CYOOAMHUIIAMU. BIAKKM 3 MOAEKYASIPHOIO
Macoro, 6iabioro 50000, Malike 3aBKAM € OAroMepHUMH. KiABKICTB IPOTOMEPIB,
1110 BXOAATH ¥ CKA@A OATOMEPHUX OIAKIB, MOJKe CATaTU AECSTH 1 HaBiTh OiAbIITe,
ane HaWYacTillle 3yCTpiYaroThCcsa AMMepH 1 Terpamepu. [Iporomepu OyBaroThb
ineHTHYHI @00 pi3Hi (TadA. 1.2).

Tabaunga 1.2. KiabKiCTh IPOTOMEPIB Y A€IKHX OAITOMEepHHX OIAKax

Bisok KiJII)KiCTI? Binox KiIII)KiCTI.)
IPOTOMEPIB MPOTOMEPIB
T'eMoro6in 4 202p) ITipyBaTkiHa3a 4
I'myramaTaerigporesasa 8 (imeHTHYHI) I3omurparaeriaporenasa 8
Jlakratzerigporenasa 4 (ZBOX THHIB) Deputun 24

[ToHATTS YeTBEPTHMHHOI CTPYKTYpPH HAOYAO Ba’)KAUBOTO 3HAUEHHS B
OCTaHHI poku. byano mokKaszaHo, III0 B reMOTAOOIHI Ta B AEIKUX (PepMeHTax
IIPOTOMEPU CTPYKTYPHO B3A€EMHO 3anrexkHi. Lle mposgBASETBCAI B TOMYy, IO
MOAUDIKALS OAHOTO 3 HUX BUKAMKAE 3MIHY TPETHUHHOI CTPYKTYpPU PELITA
CyOOAMHMIIL (KOOIlepaTHMBHA B3aeMOAid). Llell (peHOMEH A€XUTH B OCHOBI
TaK 3BAHOI'O AAOCTEPUYHOTO e(PeKTy AeIKUX (DEPMEHTIB.

SIk BIAOYBA€TBCS MOEAHAHHS IIPOTOMEPIB i3 TPETUHHOIO CTPYKTYPOIO
B €AVHY 0IOMaKpPOMOAEKYAY (OAITOMep), AAT 9KOI XapaKTepHa YeTBEPTHUHHA
CTPYKTypa?

[MpoTtomepn 3'€AHYIOTHCSI, YTBOPIOIOUM 3 TUTM 3B'SI3KiB: BOAHEBI, iOHHI
Ta TiApodOoOHa B3aEMOAisA. XapaKTepHO, 110 BOHU B3aEMOAIIOTH TIABKHA
[IEBHVMU [TOBEPXHSMHM 3a IIPUHITUIIOM KOMIIAeMeHTapHocTi. Lle moB's3aHo 3
THM, IO IpM (POPMYBaHHI TPETHMHHOI CTPYKTYPH KO’KHOI'O 3 IIPOTOMEPIB
OOKOBI papWKaAM HENOAIPHHX aMiHOKMCAOT XOBAIOTHCSI BCEPEAUHY
cyoopunutli. ToMy Ha NOBEpPXHi CYOOAMHMIIL 3aAWUIIAIOTHCA MOAIPHI IPyIu
AMIHOKHCAOT, MK SIKMMU YTBOPIOIOTBCSI YMCAEHHI I0HHI (COABOBI), BOAHEBI,
a B AGSIKMX BUIIAAKAX 1 AUCYABMIAHI 3B'I3KH, SIKi MIITHO YTPUMYIOTH CyOOAMHUII
Y BUTASIAL OPTaHI30BAHOT'O KOMIIAEKCY. BCl YMHHUKY, I1I0 PO3PUBAIOTH BOAHEBI
3B'sI3KM @00 BiAHOBAIOIOTH AMCYABQIAHI MiCTKH, TTPU3BOAATH AO Ae3arperartii
IIPOTOMEPIB i PyMHYBaHHSA YETBEPTUHHOI CTPYKTYPU.

Y tabauti 1.3 HaBeAeHi y3araabHeHi AaHi PO 3B's13KH, 5IKi CTabiAi3yIOTh
Pi3HI piBHI OopraHisarllii GIAKOBOI MOAEKYAU.

TakuM 4YMHOM, PO3PI3HAIOTH YOTHPH PiBHI CTPYKTYPHOI OpraHi3aril
OIAKOBOI MOAEKYAU. YCi BOHM B3a€MOIIOB'SI3aHi, ¥ TTOCAIAOBHICTb 3aAUIIIKIB
aMIHOKUCAOT (IIepBHHHA CTPYKTypa) IIOBHICTIO BH3HAa4Ya€ KOH(MOPMAIIilo
OIAKOBOI MOAEKYAU. AAe TTPOSIBU OIOAOTIUHOI aKTUBHOCTI OiAKIB 3aAe>KaTh Bip,
BUIIMX PIBHIB iX CTPyKTypHOI opraHizariil. 3 iHIIoro 60Ky, BiAOMO, 1110 HaBiTb
He3HayHa 3MiHA IIEePBUHHOI CTPYKTYpH (3aMiHa OAHOIO aMiHOKHCAOTHOI'O
3aAUIIKY Ha IHINNM) NPU3BOAWUTHE AO IIOPYIIEHb IIPOCTOPOBOL OYAOBH 1 AO
PAaAUKAABHUX 3MiH OIOAOTIYHMX BAACTUBOCTEN Oinka. Hampmkaap, 3MiHOO
IEPBUHHOI CTPYKTYPU FeMOIAOOIHY 3yMOBAEHE TaKe CIIAAKOBE 3aXBOPIOBAHHS,
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Tabaunsa 1.3. XapakrepucrHka 3B'sI3KiB, sIKi 3a0e311e4yi0Tb CTPYKTYPHY
opraHizarniro OIiAKIiB

Bun ctpykTypu Oiika 3B's13KH, 1[0 CTA0ITI3YIOTh CTPYKTYPY
[lepBunHa (JTIHIHHUIA TOMI eI [enTumHi 3B'I3KK — MIXK O-aMiHO- Ta O-KapOOKCHIEHUMH
THMJIHUH JIAHIIIOT) IpynaMH aMiHOKKMCIIOT
Bropunna crpykrypa (o-cripaib, |BomHeB1 3B'I3KHM — MK MENTHAHUMH IpynamMu (KOKHA
B-cTpyKTypa) nepia i 4eTBepra) 0HOTO NOJIISITHAHOTO JIAHIEora abo

MDK MENTHAHAMH TPYIaMH CYMDKHUX MOMIMEITHIHUX
JIAHIIIOT1B;

Hucynediani 3813k — Mixk -SH-rpynamu B Mexax 0HOTO
TOJIMETITHIHOTO JIAHIIIOTa

TpeTuHHa CTpyKTypa JucynbdiHi 3B'I3KH — MK OOKOBHMH PaJHKaTaMHu
(rnoOynspHa, GpiOpusipHa) aMIHOKHUCIIOT PI3HUX JJITHOK MENTHIHOTO JIAHIIIOTA;
BonHeBi 3BS3KH — MiXk OOKOBUMH paHKaTaMu
aMIHOKHUCIIOT PI3HUX JIUITHOK JIAHITIOT A,

IoHHI (CobOBI) 3B'I3KM — MK POTHJICIKHO 3aPSIKCHUMH
rpynamMu O0KOBHUX paJUKaJliB aMiHOKUCIOT MENTUIHOTO
JIAHIIOT';

TigpodoOHa B3aEMOJIIS — MiX aOJIIPHUMH PaIHKaTaMH
aMIHOKHCIIOT Y BOJTHOMY CEpEIOBHIII

YeTBepTUHHA CTPYKTypa OlIKa loHHI 3B'I3KH — MK IPOTHIICIKHO 3aPSIHKEHUMH IPYIaMU
(rmoGynsipHa) aMiHOKH CIIOT KOXKHOT CyOOIMHHIL;

BosiHeBi 3B's13ku — Mixk OOKOBUMH paIMKaIaMU aMiHO-
KHUCJIOTHUX 3JIMIIKIB KOXKHOT CyOOAMHULII;

ligpodoOHa B3aeMOJIis — MidK amOISIPHUMH pauKalaMu
aMIHOKHUCIIOT Y BOJHOMY CEpEJOBHIII

K CEpPIOBUAHOKAITMHHA aHeMid (epUTpOLUTH MaioTh (popMy cepIia i
BTPAYalOTh 3AQTHICTh 3B'I3yBaTH KUCEHD). Y XBOPUX Ha ITF0 HEAYTY B -AaHITIOTY
reMOrAODiHy (B HOPMi TeMOTAOGIH CKAQAQETBCS i3 200 i 20 moaimenTuaHUX
AQHIIOTIB), y IIOAOKEHHI 6 Bip N-KIHIIA 3aMiCTh TAyTaMiHOBOI KHUCAOTH
po3mitieHa rippodoOHa aMiHOKHUCAOTa BaAiH. Lle MpOsSBASETHCS 3HU>KEHHSIM
PO3YMHHOCTI TEMOTAOGIHY Ta 3MEHIIIEHHSIM 3AATHOCTI FOTO 3B'sI3yBaTH KUCEHb.

3 yCiX BUAIB CTPYKTYpPHOI Opratizarlii ocoOAMBa OiOAOTIYHA POAL Hane-
JKUTh IIePBUHHIN CTPYKTYpPL: BOHA BA3HAYAE BCI IHIII PIBHI OpraHizariil.

CrpyKTypa OIAKIB — CIIaAKOBA BAACTUBICTB. Y HACTYIIHHUX PO3AiAaX MU
mo0a4MMo, IO B I'eHETWYHOMY allapaTi 3aKAaAeHa IHdopMariga came IIpo
IIEPBUHHY CTPYKTYPY.

AOMeHHi OIAKM 3a CTPYKTYPOIO MOAIOHI A0 OAiroMepHUX. BoHU MiCTATH
BiAOKpeMAeHI TAOOYAN-AOMEHH, SKi YTBOPEHi He Pi3HMMU HOAINIENTUAHUMU
AQHITIOTaMH, a TIABKU OAHMM AQHITIOTOM. ByaOBY ITUX OiAKIB MO>KHA IIPOMO-
AEAIOBATU Ha TAKOMY IIPUKAAAIL: SKIIIO HUTKY 3MOTAaTH B KAYOOK, @ IIOTIM, He

oOpuBarouy ii, po3noyaTyi HOBUU KAY-

OOK, TO YTBOD€EHI ABa KAYOKH OYAYTHb
(E \ MOAEAIOBATH ABa AoMeHM (puc. 1.13).
- { AoMeHU B OinKaxX MOEAHYIOTHCS
. 5 3 SIK TIETITUAHUM 3B'SI3KOM (MEeNTHUAHA
Pnc. 1.13. Cxema 6ypAOBM AOMEHHHX OiAKiB. TMepeMHKa), TaK i CAAGKMMH 3B'A3Ka-
1,3 — gomenu; MM, TOOTO $IK IIPOTOMEPU B OAITOMEPHUX
2 — nenmugHa NepeMuuKd. OinKax.
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OTXe, AT PO3AIAEHHSI AOMEHIB HEOOXIAHO TIADOAI3YBaTU OyAb-IKUM
MIENTUAHUN 3B'SI30K Y TIEPEeMUdIli, & TaKOXK 3PYHMHYBaTH CAAOKi 3B'SI3KU.
AoMeHHI OiAKM TOAIOHI A0 OAiroMepHHX i 3a yHKIigMU. [Ipukrapom
AOMEHHMX OiAKiB MOXKYTh OyTH AeSIKi CKAAAHI (pepMeHTH Ta iMyHOTAOOYAIHM.
Ha puc. 1.14 nokazaHa MOAEAb IIPOCTOPOBOL CTPYKTYPH OIAKIB, Cepep, sIKUX
docorairiepaTkiHaza MiCTUTb AOMEHH.

Puc. 1.14. Moaeab IPOCTOPOBOI CTPYK-
TypHu OiAKiB:
A — ¢ocgorriuepammymasa;
b — ¢ocgorrivepamkinasa;
B — raiyepaabgeriggocgamgerigpo-
reHasda.

3. ®I3UKO-XIMIUYHI BAACTUBOCTI BIAKIB

Bricoka MoAeKkyAsIpHA Maca OiAKiB, IX PO3UMHHICTD, EA€KTPUYHUN 3apsi,
Ta iHMI (pi3uKO-XiMiYHI BAQCTMBOCTI € BU3HAQUaABHUMU B IpOIlecax OOMiHYy
PEYOBHH I PYHKIIIOHYBAHHI KAITUH Ta OPraHi3My.

3.1. Am¢oTepHicTh 0iAKiB

BaactuBocTi OiAKIB BU3HAUAIOTECS HAOOPOM aMiHOKUCAOT, B IKMX HasIBHI
TIeBHI PyHKITIOHAABHI TPy Ta papuKaAu. AM(OTEPHICTE OIAKIB BUBHAYAETHCH,
HacaMmIlepep, HAsIBHICTIO KapOOKCHMABHUX i aMiHHUX Ipyll. 3pO3yMiAo, IO
O-aMiHOTPYIIM Ta O-KAPOOKCHUABHI I'PYII aMIHOKUCAOT YTBOPIOIOTH Y OIAKOBUX
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MOAEKYAaX IEIITHAHI 3B'S3KM i Ha aM(pOTepHICTh IX He BIIAWBAIOTH, SK i BiABHI
aMIiHO- Ta KapOOKCHABHI TPYIIH, IO 3HAXOAATHCSI Ha KIHIIX ITOAITENTHUAHUX
AQHITIOTIB OIAKOBOI MOAEKYAW.

3BiACH, KUCAOTHO-OCHOBHI BAAQCTUBOCTI OIAKOBOI MOAEKYAM BU3HAYAIOTHCS
KHACAMMU Ta OCHOBHUMM aMiHOKHUCAOTaMy, 1110 PO3TAlllOBYIOTHCS Ha IIOBEPXHI
OIAKOBOI MOAEKYAU. KHCAOTHI BAQCTHMBOCTI OIAKY HAAQIOTH TAyTaMiHOBA Ta
acrapariHoBa KUCAOTH. MeHIINY BHECOK Y KUCAOTHICTB OLAKA BHOCATH TUPO3UH
i mucreiH, 60 peHOABHA i SH-rpyny MaroTh He3HAUHY 3AQTHICTH AO AMCOITIAITil.
AY>KHUX BAQCTHMBOCTEM OinKaM HaAQIOTh OCHOBHI aMiHOKHUCAOTH — Ai3UH,
apriHiH, TICTUAMH. 3p0O3yMin0, UMM OiAbllle B OiAKY € OCHOBHHUX aMiHOKUCAOT,
THUM B HBOT'O YiTKillle BUpaKeHi AY>KHI BAAQCTUBOCTI, @ OIAKY, IJ0 MICTSATH OiAblile
KHCAUX aMIHOKMCAOT, HaOyBarOThb KUCAOTHUX BAACTHUBOCTEN. Taki OinKuU
Ha3MBAIOTBECA KUCAWMH, a IIPOTUAEKHI IM — OCHOBHMMU Oirkamu. [IpruraapoM
KHUCAWX OIAKIB MOKYTBb OyTH OIAKW NAA3MU KPOBI, (DEPMEHT IIIAYHKA IEIICHH.
Ao ocHOBHUX OiAKIB HaAeKaTh SIA€PHI OiAKU TicTOHM, (pepMeHT apriHasa,
nuroxpoM C, XIMOTPUTICUH Ta iHIIT.

3a paxyHOK eAeKTpoAiTHYHOI aAucomialiii NH, i COOH rpym Girku mpo-
SABASIOTH BAACTHMBOCTL aM(OTEPHUX CIIOAYK: Y KHUCAOMY CEPEAOBHUIIL OIAOK
AHUCOIIIOE FK AYT, @ B AY’KHOMY — $IK KHCAOTA.

3apsp, OIAKOBOI MOAEKYAM 3aA€KUTE BiA BMICTY B Hill KUCAWX 1 OCHOBHUX
AMIHOKHCAOT. Y HAaTUBHIN MOAEKYAL OinKa 3apsiAK PO3MillleHi aCMMETPHUYHO Ha
oBepxHi OinKa. JKIO B MOAEKYAL OiAKa KMCAI aMiHOKMCAOTU TIepeBa*katoTh
Hap, OCHOBHHMMY, TO OIAKOBa MOAeKyAa OyAe MaTH HeTaTUBHUY eAeKTPUYHUN
3apsip, TOOTO € ToAiaHiOHOM. | HaBmaKu, AKIO MepeBa’kaloTh OCHOBHI aMi-
HOKHCAOTH, TO BOHA 3apsIAKeHa MO3UTUBHO, TOOTO Bepe cele SK ITOAIKATIOH.
(COOH)p,

(NHZ)n

110 O3HAua€e OIAKOBY MOAEKYAY 3 HEOAHAKOBOIO KiABKICTIO BIABHUX
COOH i NH,. 3arexHO Bip ciBBipHOIIEHHS MK “m” i “n", MoreKyaa Girka
Mae (-), (+) abo (0) zapsa. Ao m>n, TO TakKuU OIAOK KHMCAWM 1 Mae (-)
3apsA, 9KIo m<n — (+) 3apgp, @ Y BUMNAAKY, KOAM M =1, MOAEKyAd OiAKa
CTA€ eAeKTPOHEUTPAABHOIO 1 3HAXOAUTBCS B 130€A€KTPUYHOMY CTaHi.

CyMapHu# 3apsp 0IAKOBOI MOAEKYAU 3aA€KUTh, KPiM CIIiBBIAHOIIIEHHS
COOH i NH,” rpym, Takox i Bip pH cepepoBuilia: B KUCAOMY CEPEAOBMIL
3apsaa nosutuBHUN (Auconianis COOH npurnivyerbest, a NH, AucOIiroroTh
HIASIXOM IIpreAHanHs HY, neperBoprorouncs B NH, ™).

~(COOH), ~(COOH),
“(NHg)n “(NH3%),

Y Ay>KHOMY CEPEAOBMIIIl MPUTHIYYEThCS Aucoriiaris NH,, Tomy riapo-
kcunbHI rpynu (OH™) Ay’KHOro cepepoBHIlla B3aeMOAiOTH i3 COOH-rpy-
IIaMH, IO MPU3BOAUTH AO BUAIAEHHS BOAU Ta YTBOpPeHHA a”HioHa COO™:
~(COOH)m, ~(COO)m

+OH"— R_
“(NHp)n (NHz)q

CxeMaTHUYHO 1le MOKHA ITOKa3aTh Tak: R

+H ——= R

R +H,0
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TakuM 4rHOM, Y Ay’KHOMY CEPEAOBHIL OIAKOBA MOAEKYAA 3aPSAKAETHCS
HeTaTUBHO. 3HaueHHd pIH cepepoBuila, B SKOMYy CyMapHUM €AeKTPUYHUN
3apsip, OIAKOBOI MOAEKYAU AOPIBHIOE HYAIO (MOAEKYAA €AeKTPOHEUTPaAbHA)
HA3UBAETHCST 130EA€KTPUYHOIO TOYKOIO (pH). 3a Takux yMOB GiAOK BTpadae
3MQTHICTH NEPEMIIYBAaTUCSA B EAEKTPUYHOMY IIOAL. AAS KUCAUX OIAKIB
i30ereKTprYHa TOYKA 3HAXOAUTHCS ipy pH <7, aast HenTparbHux — pH, =7,
Mt ocHOBHUX mpu pH >7. Lle NOSICHIOETBCS TUM, IO AASI HaCTaHHS
i30€AEKTPUYHOIO CTaHy OirKa HeOOXiAHO B KMCAMX OiAKaxX HeWTpaAi3yBaTH
HeratuBHuM 3apgp COO~. Lle pocaraeTbcsd BHECEHHSM Yy CepeAOBUILe
KUCAOTHUX iOHIB, 1m0 npurHiuye aucoriarito COOH wa COO™ i H*.

CxXeMaTHU4YHO Ile BUTAIAQE TaK:

.COO" _.COOH i .
RC +H R’ (zzoeAeKmpum{uu
NH, NH, cman 0irka)
AAST OCHOBHHUX OiAKiB:
_COOH _COOH (izoerekmpuunul
R + OH —— RI i
NH3* _HOH NH cman OiAKa)

A sIKu# 3apsip, GIAKOBOI MOAEKYAM B CEPEAOBHII HYDKYe i Buie pH? Y
cepeposuitii 3 pH<pH, 3apsip 6iAKOBOI MOAEKYAM OYA€ MTO3UTUBHMIA IIPUTHIYEHA
aucortiariis COOH-rpym i BiabHO ioHisyrotbess NH, poo NH,*. Tlpu pH>pH,
OLAKOBa MOAEKYAA HAOyBa€e HETaTUBHOTO 3apsAY 3a paxyHOK puconianii COOH
Ta NpUTHiYeHHs ioHi3arlii NH, -rpyr. [30eAeKTpryHa TOUKa GIAKIB [IUTOIAASMEU
KAITHHUM B CEPEAHBOMY OAM3BKA A0 9,9. Lle 03Hauae, 110 npu iziororivHOMY
sHadenHi pH =736 KAITUHHI GIAKM MaroTh BiA'€MHWI 3apsip, SIKUN yCEepPeArHi
KAITUHM 3PIBHOBAKYETLCS MIHEPAABHUMM KaTioHaMu (puc. 1.15).

NH;*  coo NH, COO

2

v i . /
e s

+H*

-

i
-H*

0iA0K 0iA0K 0ir0K
Kucne pH [30enexTpryHa TOUKa Jlyxne pH
CyMapHuii 3ap 1 HO3UTHBHUHA CymapHuii 3apsi piBHUN CyMapHHuif 3ap s HeraTHBHUN
HYITIO
Pyx mo xarona Pyx B enekTpuaHOMY TOJTI Pyx no anozma
BiJICYTHIH

Puc. 1.15. 3miHa eAreKTpUYHOro 3apsiy Oiaka 3aaexxHOo Bip pH cepepoBumia.

B i30ereKTpuYHOMY CTaHi OIAKK HaAUMEHII CTaOiABHI — He3apsp’KeHl
YaCTOYKU OinKa MOJKYTb 3AMIIQTUCH 1 BUIIAAATH B OCAA.

Birky nposiBAGIOTH Oy(hepHi BAACTUBOCTI 3@ PaXyHOK I0OHOTEHHUX TPyl
Ta 3AQTHOCTI iX 3B'd3yBaTU KUCAOTHI Ta Ay>KHI rpynu. Aae y pisiororivamx
3HaueHHsAX pH=7_36 OydepHa €MHICThH iX Ay>Ke Mara. BUHATKOM € Oirky,
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IO MICTATH OaraTto TiCTHAWMHY, KWW IpU (pis3iororivHMX 3HaueHHAX pH 3a
AOIIOMOTOI0 OOKOBOI I'PyIIN 3AQTHUN NPOTHAiaTH 3MiHI pH. Hanpuraap, remo-
IAOOIH epUTPOIUTIB, IO MaE A0 8 % TiCTHAMHY, € IOTY;KHUM BHYTPIIIHBO-
KAITMHHUM OyepoM epUTpPOIUTIB.

3.2. Koaoip0-0CMOTHYHI BAAQCTHBOCTI OiAKiB

Boani po3unHU OiAKIB € CTIMKMMM i TOMOTE€HHUMU Ta MOJKYTh TPUBAANUM
4Jac 30epiratucs, He BUNAAQIOUU B 0CaA (He KOATryAIOBaTH). [HaKIle KasKyuH,
BOHM MalOTh BAQCTMBOCTI CIIPaB>KHIX PO3YMHIB. Pa3oMm i3 TMM, 3aBAIKH BUCOKINU
MOAEKYASIPHIiN Maci OIAKIB IX pO34MHaM IIPUTAMaHHI BAQCTUBOCTI ¥ KOAOIAHUX
CUCTEM:

1. Maaa mBHUAKICTE AUQY3il.

2. He3paTHICTB IPOXOAWTH Yepe3 HalliBIIPOHUKHI MeMOpaHU.

3. Bucoka B'I3KiCTb PO3UYMHIB Ta CXUABHICTb AO YTBOPEHHS T'eAiB.

4. 3paTHICTE PO3CitOBaTU ITPOMEHi BUAMMOIO CBiTAA.

Ane po3umHU OIAKIB HE € TUIIOBUMHU KOAOIAHUMM PO3YMHAMM, IO
MPOSIBASIFOTH CTaOIABHICTD TIABKM IIPY HASIBHOCTI CTabiAi3aTOPIB, HEOOXIAHUX
AN TIOTIEPEASKEHHST OCaAKEHHS KOAOIAIB.

Mana wBugkicmb gugysii. Andysisg, adbo caMoBiAbHe HepeMillleHHS
MOAEKYA PEUYOBHUH 13 MICII BUIOI IX KOHIIEHTPAIIII A0 MICIIA HUJ)KYOI BIAITpae
3HAYHY POABb B OOMiHI pedyoBUH. [TOPiBHAHO 3 HU3BKOMOAEKYAIPHUMU
peuoBMHaMM AN(Yy3ig OiAKIB BIAOYBA€ETHCA 3 Ay’Ke MaAOIO IMIBUAKICTHO. Lle
TIOB'SI3@HO $IK i3 pO3MipaMU MOAEKYA, TaK i 3 ix (popmoro. [A0OyAsipHi Girku
AUDYHAYIOTE IIBUATIIE, HIJK PiOpUAIpPHI. Y KAITHHAX OIAKY ITepeMilllyIoThCS
HIAIXOM AUY3iL.

Ocmomuuni BAacmuBocmi OIAKIB. Hepe3 BeAMKI pO3MipU MOAEKYA OIAKH
He 3AaTHI AMYHAYBATH 4Yepe3 HAIlIBIPOHWKHI MeMOpaHu. LIg BAaCTUBICTB
OiAKIB BUKOPHUCTOBYETHCS AAS OUMINEHHS iX PO3UYMHIB Bip HU3BKO-
MOAEKYASIPHUX AOMIIIOK. TaKuM IIPOIleC HAa3UBAETHCA AlanizoM. ['iaApodinbHI
MOAeKyAu OiAKa, 110 He MOXXYTh AMMYHAYBATH dYepe3 HAIliBIIPOHMKHI
MeMOpaHy, CIPUYMHSIOTH [IepPEMIIIeHHSI BOAU Yepe3 1Ii MeMOpaHu B pO34rH
OinKa, TOOTO Mpolec OCMOCy. Ane Iepexip BOAM 4Yepe3 HAIiBIPOHUKHY
MeMOpaHy AO MICII 3HaXOAKEHHS OiAKa MABUIIYE TYT TIADOCTaTUYHUN TUCK,
SAKUM TEePEeIIKOAKAE TOAAABIIIN AUPY3il Boau A0 OirKa.

Toit Thck abo cuAq, AKy Tpeba IPUKAACTH, II[00 3YyIIUHUTU OCMOTHYHE
nepeMillleHHS BOAU, HA3UBAETHCS OCMOTUYHUM THCKOM. bioAoriuHi MeMOpaHu
TAaKO’K HEIIPOHUKHI AAA Oiaka. TOMYy OCMOTHMYHUU THUCK, IO CTBOPIOETHCS
OIAKOM, 3aAeXKUTH Bij KOHIIEHTpAIlil MOro BCcepeArHi KAITMHY 1 no3a Hetro. Ta
YaCTHMHA OCMOTHUYHOTO TUCKY B KAITHHI, IIJO 3yMOBA€HA OIAKOM, Ha3UBAETHCSI
OHKOTUYHUM TUCKOM. BiH, TTOpsA i3 TiApOCTaTHYHUM y KalliAsIpax KPoBi, Oepe
y4acThb y Peryasiii oO6MiHy BOAM i TpaHCIOPTY PEYOBUH Mi’K KpOB'IO i
KaiTHHaAMU (AMB. po3ain "Bioximis Kposi').

38



B'sizkicmb po3quHiB 6irka. Po3umum GirKa, SK i iHIITUX BHCOKOMOAE-
KYASIPHUX CIIOAYK, XapaKTepPU3yETHCS BUCOKOIO B'SI3KicTIO. UuM GinbIa
KOHIIEHTpallisg B pO34MHi 6iAKa, TUM BHIIA B'SI3KiCTb PO3UKHY, 00 3pOCTAIOTh
CHAM 3YETAeHHS Mi’K MOAeKyAaMH. HalrOiABITT B's13Ki po3umHu PiOpUATPHUX
OIAKIB, OO B3AOBXK IOAINENTHUAHUX AQHIIOIIB, fKi YTBOPIOIOTH BUTATIHYTI
diOprAM, iICHYIOTH CHUAH, IO IX CKPINAIOIOTH. [liABUINlEHHS TeMIeparypu
3MeHIIIy€ B'SI3KiCTh, @ 3HIKEHHS, HaBMaKH, 30iabirye. COAl KaABINIO ITOCH-
AIOIOTh B'SI3KICTh OIAKOBUX PO3UMHIB 3@ PaXyHOK YTBOPEHHS KaAbLIEBUX
MICTKiB", IIJ0 CIIOAYYaiOTh OIAKOBiI MOAeKyAHW. [HOAI B'3KiCTh GIAKOBOTO
PO34YMHY 3POCTAE, BIH BTPAYA€E TEKYUICTh I IIEPEXOAUTE Y CTAH I'eAl0. 3AQTHICTD
YTBOPIOBATHU T'eAl Kpallle BUpaykeHa y (piOpuaapHux Oinkax. Came yepes I1t0
IIPUYMHY Xap4yOBi CTYAEHIIl BHUTOTOBASIOTB 13 IIPOAYKTIB, B SIKMX MICTUTBCS
Oirbllie (QiOpUASIPHUX OGIAKIB (KICTKM, XpAIli, M'sico). MIITHICTb, IPY’KHICTb
Ta eAaCTUYHICTD KiCTOK i XPSIIiB 3yMOBAE€HA TeAETIOAIOHUM CTAHOM OCHOBHUX
IX OIAKIB KOAQreHy U eAacTUHy. BiaAKAapQHHA NIPU CTApiHHI B TKAHWHAX
MiHEpPaAABHUX COAEU TPU3BOAUTD AO 3MEHIIIEHHS X MIlTHOCTi Ta eAaCTUYHOCTI.

Onmuuni BAacmuBocmi OiAKIB. I3 KOAOIAHMM CTaHOM OIiAKIB IIOB'sIi3aHa
3AQTHICTE IX PO3UYMHIB AO CBITAOPO3CIIOBaHHSA. SKIIO CHPSIMYBATH BY3bKUN
IIyYOK CBIiTAQ Ha MOCYAMHY 3 PO3YMHOM OiAKa i AMBUTHUCS Ha HHOTO 300Ky,
TO MOJKHA ITOOQYUTH XIA CBITAA B PO3UYMHI Y BUTASAL TAK 3BAHOTO CBITAOBOTO
KoHyca Tinpanga-@apapest (Y po3BeAeHUX PO3UYMHaX MOoro He OyAe BHAHO).
[TosicHIOETBCA 1€l CBITAOPO3CIFOBAaABHUN e(eKT AM(PAKIIEIO0 CBITAOBUX
IIPOMEHIB YaCTMHKaMU OiAKa B PO3UYMHI, SIKi 3a po3MipaMu CIiBpPO3MipHi 3
AOBJKMHOIO XBUMAL BUAMMOI'O CBITAQ.

3MATHICTH OIAKIB Ta IHIIMX BUCOKOMOAEKYASIPHUX PEYOBUH PO3CilOBATH
IIPOMEH] CBITAA BUKOPHUCTOBYIOTH AAS IX KIABKICHOTO BU3HAYEHHS METOAOM
HederoMeTpil, TOPIBHIOIOYN IHTEHCUBHICTH CBITAOPO3CIIOBAHHS AOCAIAKY-
BAHOTO i CTAHAQPTHOTO 30AI0.

MonekyaspHa Maca 6iAKiB KoauBaeThes Bip 6000 oo 1000000 Da i Buiiie.
Lle o3Hauae, 10 B MOAEKYAY OiAKa BXOAATH COTHI M TUCAYL aMiHOKMCAOTHUX
3aAUIIKIB. AAT THX OIAKIB, y IKUX PO3MIMAMPOBAHO aMIHOKMUCAOTHUM CKAQA, 1
IIOCAIAOBHICTE PO3TAllyBaHHSA aMIHOKHUCAOT, MOAEKYASIPHY MaCy MOKHA TOYHO
BHpaxyBaTyh 0e3 3aCTOCyBaHHA (PiI3UKO-XIMIYHUX METOAIB. Are Ije MOSKAHBO
AUIIEe AAST HEBEAMKOI KiABKOCTI GiAKiB (mpubauszo 2500).

Y pelrru BUIaAKiB BUKOPUCTOBYIOTh (Di3UKO-XiMiuHI MeToAM. HaltuacTitre
3aCTOCOBYIOTb CEAMMEHTAIIMHUM aHaAi3, TeAb(IABTPAILIO Ta eAeKTpodhopes.
CepVMEHTAIIMHNUM aHaAi3 MOAEKYASIPHOI Macu OiAKIB IIPOBOAATH B YABTPA-
neHTpudyrax (puc. 1.16), B IKUX PO3BUBAIOTHCI BiAIIEHTPOBI NMPUCKOPEHHS
(g), 10 mepeBUIIYIOTH CHUAY 3eMHoro TsKiHHA y 200 000 i Giablile pas.
YabrpanenTpudyru 3adesnedyeHi ONTUYHUM IMIPUCTPOEM, SKUM AAE 3MOTY
doTorpadyBatu Ipollec OCapKeHHS (CeAMMEHTallil) B IIPOIeCi IeHTPH-
dyryBaHH4. 3BUYAWHO BU3HAYAIOTh MOAEKYASIPHY MAcy 3a IIBUAKICTIO
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Bicb 06epTaHHsA

| 3

HanpsiM _
NpOMeHIB CBiTNa

/2

>
cegnmMmeHTauia

Hanpsm

I —I— ‘I‘IPOMEHiEE cBitna
——>» ceuMeHTaLis
4

Puc. 1.16. Cxema OyA0BU poTOpa yAbTpaleHTpugyru:
A — Buraag 36oky; b — Burasig 3Bepxy;
1 — xomipka; 2 — KBapueBe CKAO; 3 — gJKepeAo CBIMAQ, 4 — ONMUYHA QHAAIZYIOUQA
cucmema; 5 — npomusara.

cepuMeHTallil MOAeKyA Oinka. UnM Oinbllla MOAEKYASIpHA Maca OinKa, THM
BUIla CeAMMEHTAllid. Y IIpolleci ImepeMileHHsI MOAEKYA Bip IIEHTPY AO
nepudepii yTBOPIOETHCSA Pi3Ka MeXKa PO3UYNHHUK-OINOK (PEECTPYETHCA
aBTOMATHUYHO). ONTUYHI BAQCTUBOCTI PO3YMHHUKA 1 OIAKAa BUKOPUCTOBYIOTHCS
AASI BU3HAUEHHS IIBUAKOCTI CepAMMeHTarli. [i BUpakaioTh yepes KOHCTaHTY
cepuMeHTall (S), gKa 3ane’XUTh Bip Mach 1 PopMu OIAKOBUX YaCTUHOK:

v
wler !

Ae: V. — IIIBUAKICTH TI€PEMINeHHsT MeyKi PO3UMHHUK-OIAOK (CcM/C);
W — KyTOBa IIBHAKICTH poTopa (pap/c);
I — BIAA@AB Bip LIEHTPY POTOpPa A0 CEPEAUHU IIUAIHAPA 3 PO3YMHOM
OirKa (cMm).

KoHcTaHTa cepuMeHTallji (S) Mae PO3MIipHICTB Yacy (B CeKyHAax). [i
BeAnunHa, piBHa 1+ 1013 ¢, yMOBHO MpUUHSTA 3a OAMHUIIIO i Ha3WUBAETHCS
cBepDeproM (Ha 4yecTh IIBEACHKOTO Oioximika T. CBepDepra, AKuil yrepiie
CKOHCTPYIOBAB YABTPaLeHTPUPYTY). AAd OIABIIOCTI OiAKIB KOHCTAHTHU
cepuMeHTanil aekaTb y Mexkax 1-50 S, ane 3ycTpivaroTbca OIAKK 3
KOHCTaHTamMu cepnmenTaliil, Bumumu 100 S. Aag oO4MCAeHHSA MOAEKYASIPHOL
Macu OinKa KOPHCTYIOThCS piBHAHHAM CBepdepra:

M= R-T-S ’
D (1-V-p)
Ae: R — yHiBepcanbHa ra3oBa CTaag;
T — abcoatoTHa TeMmmeparypa (3a IIKaroio KeabBiHa);
S — KOHCTaHTa CeAMMEHTAITil;
I — TYCTHHA PO3UYUHHUKY;
V — mapiiaAbHUM DUTOMUM 00'€M MOAEKYAU OinKa;
D — koedinieHT AndYy3ii.
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Lert meTop BuMarae 0araTo 4acy i CKAQAHOI Ta AOPOroOl amnapaTrypy.
ToMy B OCTaHHI POKHU IIMPIIIe KOPUCTYIOTECS METOAAMU I'eAb-(hinbTpariil Ta
enekTpodopesy. I [prHINT eAeKTPOPOPETIIHOTO PO3AINEHHS OiAKIB HaBEAEHO
Ha puc. 1.17. I'eab-dirbrparnia (puc. 1.18), abo MOAeKyAsIpHE TIPOCitOBaHHH,
I'PYHTYETHCS Ha BUKOPUCTAHHI CIIEIIAABHUX ITIOAIMEPHUX PEYOBUH, 3epHA
(rparyAmM) AKuUX 3paTHI HAOyXaTW 3 YTBOPEHHAM IIOP IIEBHUX PO3MIpiB.
HaltyacTime 3acTOCOBYIOTH cedapeKC, I'PaHyAU SKOTO ITIOOyAOBaHI i3
TPUBUMIPHOI CITKM IOAICAaXapUAHUX AQHIIOTIB AeKCTpaHy. Po3umH, mio
MICTUTBL CyMilll OiAKiB, IIPOITYCKAIOTh Yepe3 KOAOHKY, 3allOBHEHY AYiKe
APIOHUMM IIOPUCTUMHU TPaHyAaMHU AeKCTpaHy. MOAEKyAu MaAux OiAKiB
[IPOHUKAIOTh YCEPEeAUHY I'PaHyA, TOAL 9K OIABIIL MOAEKYAU He MOJKYThb
TYAA HOTPAlUTH. MOAEKYAIPHY Macy OinKa MOJKHA BU3HAUUTH IIAIXOM
MIOPIBHAHHA IIIBUAKOCTI MOTO IPOXOAJKEHHS Yepe3 KOAOHKY 13 IIIBUAKOCTSAMU
IIPOXOAKEHHS IHINMMX OIAKIB i3 BIAOMMMM MOAEKYAIPHHUMHU MacCaMU.

goO BKAIOUEHHS cmapm ayemam
Hanpyru ueArA03U
Y] . @8
+ o8, ~
@
(Y]
nicas
BKAKOUEHHS 5 ° P
Hanpyru o ° °
+ - — QP
®
(o] ° @
[s} [ [

Puc. 1.17. IIpuHIINNn eAeKTPO(POPETUYHOTO PO3AiAEeHHS OiAKiIB.
Erekmpogopemuune po3gireHHS OIAKIB OCHOBAHE HA PI3HIU pyxoMocmi X 3AA€XKHO
BIg 3apAgy ma MOAEKYyAAPHOI macu.

.' ) .o
L
L ]
[ ]
]

L ]

[ ]
*0
@

MpaHyna LekcTpaHy

1

l

Puc. 1.18. Po3nioaia 0iAKiB BiATIOBiAHO A0 pO3MipiB iX MOAEKYA METOAOM reAb-(irbTpanii:
1 — HaHeceHHA HA KOAOHKY CyMilll BeAUKUX | MAAUX OIAKIB;
2 — MOAEeKyAU MaAOro OLAKG NPOHUKAXOMb B IPAHYAU GeKCMPAHY | 3aMpUMYOMbCS,
3 — MoAeKyAu BeAukoro 0iAKa nepwiuMu BUXOgsAmb 3 KOAOHKU.
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3.3. ®aKTopu, 10 BOAUBAIOTh Ha PO3YUHHICTH OiAKiB

Birkuy gK TIAPO(IABHI PEUOBUHM y BOAL CIIOYATKYy HAOYXarOTh, a IOTIM
MOAEKYAU OinKa BIAPUBAIOTHCS BiA 3aTaAbHOI MACH i MOCTYIIOBO NMEPEXOAITH
y po3unH. OpHak AesiKi OiAKM, 30KpeMa KoaareH, 3B'SI3yIOUU BOAY,
HaOyXaroTh, are He PO3UMHAIOTHCA. [1ip yac po3unHeHHA OiAKa BIAOYBAETHCA
3'€AHAHHS MOAEKYA BOAY 3 OIAKOM (TippaTariist). YTBopeHa riapaTHa 0OOAOHKA
MIITHO 3B'd3aHa 3 MaKpPOMOAEKYyAOIO Oinka. Lle BKaszye He Ha IPOCTY
aACoOPOIiIo, @ Ha eAeKTPOCTaTUUHE ITIOEAHAHHS MOAEKYA BOAU 3 TIOAIPHUMU
rpymaMu OiYHUX PapAWKaAiB aMiHOKHUCAOT, IO HECYTh Bip'€MHUM (KMCAi
aMIHOKMCAOTH) a00 IIO3UTHUBHUMN (OCHOBHI aMiHOKHCAOTH) 3apsp. Are y
3B'3yBaHHI 6epyTb ydacTsb i inmmi noasphi rpymu (OH, SH, CONH), axi 3
MOAEKYAaMU BOAU YTBOPIOIOTH BOAHEBi 3B'SI3KH.

OT>Ke, PO3YUHHICTE OIAKIB 3aA€KUTH Bip IX aMIiHOKMCAOTHOTO CKAQAY
Ta CTPYKTYPHOI OpraHi3arii.

'AOOYASIpHI OIAKM PO3YMHAIOTHCSA Kpallle, HiXK (piOpuasapHI. B ocTtanHIX
€ MEHINA KIABKICTb HOASIPHUX aMIHOKMCAOT, IO HAAQIOTh OiAKaM OIABIIOL
PO34YMHHOCTI.

CTabini3yIOTh PO3YMHU OiAKIB ABA YUWHHUKU: 3apsp OIAKOBOI MOAEKYAUM
Ta riApaTHa OOOAOHKA. YCe, IO CIpHUsge 30epe’KeHHIO0 eAeKTPUYHOTO 3apsAy
1 BOAHOI OOOAOHKY, ITIABUIIYE PO3YMHHICTD OlAKA 1 MOTrO CTIMKICTh y PO3YMHI.
HelTpanpHi COAl B HEBUCOKMX KOHIIEHTpPAIiAX 30IABIIYIOTH PO3YMHHICTH
OIAKIB y BOAL: I0HM COAEM B3AEMOAIIOTE i3 IIPOTHUAESKHO 3apSAKEHUMU I'PyIIaMy
MOAEKYA OIAKIB I PYMHYIOTB COABOBI MICTKM MDK MOAEKYAAMH OIAKIB. Ane
IIABUIIEHHS KOHLIEHTPALlil COAeU MIPOSABASE IIPOTUAEKHY AIFO — OCaAKEHHS
(BucoatoBaHH#) OiAKiB. pH cepepoBullla BIIAMBAE Ha PO3YMHHICTHL OiAKa
LIAIXOM 3MIHM 3apsipy OIAKOBOI MOAEKyAM. HariMeHIN cTiMKuM OIiAOK B
iI30€eAeKTPUYHOMY CTaHi, KOAM CYMapHUW MOTrO 3aps) AOPIBHIOE HYAIO:
BTPAYalouu 3apsp, MOAEKYAU OinKa 30AMKYIOTHCH, CKACIOIOTHCI Ta
BUIIQAQIOTh B OCAA,

3.4. Koaryasuisa OiAKiB i MeToAM iX OcapKeHHS

I'Tip, Koaryadriero OiAKIB PO3yMitOTh 30AMJKEHHS 1 CKACIOBAHHS DIAKOBUX
YAaCTHMHOK, BHACAIAOK YOTO BOHH BHIAAAIOTHh B 0Cap. Koaryadiiia Moxke OyTu
3BOPOTHOIO, KOAY TIPU YCYHEHHI YMHHUKIB, 110 i BUKAWMKAIOTh, OiAOK 3HOBY
IIEPEXOAUTDL Y CBIM IIOIIEPEAHIW HATUBHUM (natura — IPUPOAA 3 AAQT.) CTaH.
SIKIIO KOAaryAbOBaHMU OIAOK He BAAETBCSA IIOBEPHYTU y CBIM IIOIIEPEeAHIN
CTaH, TO TaKa KOATyA4dIlid € He3BOPOTHA (AeHATypallis).

BucoaroBanns 6iakiB. Posunn HenTparbHux coaer (NaCl, Na,SO,,
(NH,),SO,, MgSO, Ta iHiIi) 3aCTOCOBYIOTh HE TIALKH AAS MABUIICHHS
PO3YMHHOCTI OiAKa, IpO 10 OyAO CKa3aHO BHIIE, a U AAT BUOIPKOBOIO
OCap KeHHd OIAKIB, TOOTO (hpakiioHyBaHHsd. OcapkKeHHs OIAKIB pO3YMHAMM
HEUTPaABHUX COAEU HAa3MBAETHCS BUCOAIOBAHHAM. Ocap)KeHi BUCOAIOBAHHSIM
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OIAKM BiAHOBAIOIOTHL CBOI HATUBHI BAACTUBOCTI ITICASI BUAAAEHHSI COAl. OTKe,
BHCOAIOBAHHS BUKAMKAE 3BOPOTHY KOATYAAIIiFO OIAKIB. [ IprunHOIO0 0CcapKeHHS
OIAKIB IIASIXOM BHCOAIOBAHHS € @HIOHM 1 KaTiOHM AOAQHOIO PO3YMHY, SKi
3HIMAIOTh TIAPaTHYy OOOAOHKY, 110 3abe3mneuye CTiUKICTh OiAka B PO3YHHI.
OpHOYACHO BiAOYBAETHCA 1 HEUTPAAI3allisa 3apsAy OLAKOBIX MOAEKYA, 1110 TAKOXK
CIIpUSE OCAAKEHHIO OinKa.

3MATHICTH AO BHCOAIOBAHHS B @HIOHIB OIABING, HIK Y KaTIOHIB. 3a IJi€r0
BAAQCTUBICTIO @HIOHM 1 KATiOHM MO’KHA PO3MICTUTH Y TaKi AITOTPOIHI PAAU:

SO, > Cl > NO, > Br > U > CNS-
Li* > Na* > K* > Rb* > Cs™.

HalicuabHINIa BUCOAIOBAABHA Al NPUTAMaHHA CyAbdaTam.

Ha npaxTuiii oA BUCOAIOBAHHA OIAKIB HAUYACTIIIE 3aCTOCOBYIOTH COAL
aMOHIIO 1 HaTpiro.

Aenamypauisa 0iAKiB. PyliHyBaHHS BUIINX CTPYKTYP OIAKOBOI MOAEKYAU
Ipu 30epe>kKeHH] IePBUHHOI CTPYKTYPU Ta BTpaTU OIAKOM HATUBHUX (Pi3UKO-
XiMiuHMX Ta OIOAOTIYHMX BAACTUBOCTEM HA3MBAETHCSA AeHaTypalli€ro. BoHa
XapaKTepHa TIABKU AAG IIPUPOAHUX OIAKIB, IIJO MAIOTh CKAAAHY IIPOCTOPOBY
opraHizanito. [IITyyHO CHHTE30BaHI Ta NPUPOAHI IIENTUAU HE 3AATHI AO
AeHaTypartiil.

B ocHOBi aAeHaTypariii A€>KUTb PyHHYBaHHS 3B'SI3KiB, II0 CTabiAi3yIOTh
BUIIl CTPYKTypu OinKa (YeTBEpPTHMHHA, TPETWHHA, BTOPMHHA). SIK HACAIAOK
BiAOYBaIOETHCS PO3PHUB MOATIENTUAHOTO AQHITIOTa i HaOyBaHHA HUM (QOPMU
HeBIIOPSIAKOBAHOIO KAyOKa Ta BUIIQAQHHS B 0Cap. AeHaTypallilo MO>KHa
BUKAMKATH K XiMIYHMMH, TaK i (Pi3MUHUMU YUHHUKAMU. AO OCTaHHIX MOYXHA
BIAHECTH TeMIIepaTypy, TUCK, YABTPa3BYK, IOHI3yIOUe BUIIPOMIHIOBAHHS.
HalobinBIIT BUBUEHOIO € TEMIIEPATYPHAE, 00 TENAOBa, AeHaTyparnig (puc. 1.19).
BirblIicTh OiAKIB 3a3HaAE A€HATypallili B pO34YMHAX NPH TeMIIepaTypi, BUIIIIN
50-60 °C. Aeriiie MAAQIOTBECS A€HATypallil OiAKM B i30€A€KTPUYHOMY CTaHI.

Ao XiMIYHWX YWHHUKIB, 1110 CIPUYUHSIOTE AeHaTypallito OiAKa, HaresKaThb
KHUCAOTH, AYTH, OPTaHidHI PO3YMHHWKM (CIIUPT, AlleTOH), AeTEPreHTH (MUIHI
3aco0M), AAKaAOIAW, COAl B&KKHUX MeTaAlB (PTYTi, MiAl, KaAMilO Ta IHIINX).
Kucaotu i AyTH HNIMPOKO BUKOPUCTOBYIOTECS A OCAAKEHH4 OinKiB. Halikparrie
AEHATypYIOTECS OiAKK ¥ AysKe Kucaux (pH<2) abo ayske aysxuaux (pH>10-11)

—_—
TenaoBa
00pobKa
HamuBsnuti AenamypoBarull
6ir0K (posroprymutl) 6ir0K

Puc. 1.19. TennaoBa pAeHaTypaiisi 0iAKa.
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cepepoBUIIaX. KOHIIEHTPOBAHI PO3YMHU €TAHOAY M AlleTOHY TAKOXK 3yMOB-
AIOIOTh A€HATypallito OiAKIB, XO4a B HMJKYMX KOHIIEHTPAIAX 1 IIpY HETPUBAAIN
All 11i PO3UMHHUKUA BUKAUKAIOTH 3BOPOTHE OCAAKEHHS OiAKiB.

[oHM B&)KKUX METaAIB Ta aAKAAOIAM YTBOPIOIOTH 13 IOAIPHUMU I'PyIIaMU
OIAKIB MIITHI HEPO3UMHHI KOMIIAEKCHI CIIOAYKY, 1110 CYIIPOBOAJKYETHCS PYUHY-
BaHHAM BOAHEBHUX Ta iOHHHMX 3B'SI3KiB i TTOBHOIO BTPATOIO GIAKOM HATHMBHUX

BAACTUBOCTEH.

AN AeHATypOBaHUX OiAKIB XapaKTepHi TaKi O3HaKM:
1. I'lopiBHSAAHO 3 HATMBHUMHU OiAKAMU, B HUX 30IABIITYETHCSA KIiABKICTD

HaTtuBHa monekyna
B KaTaniTM4Ho-
aKTMBHOMY CTaHi

SH

PosropHyTa monekyna
B HEAKTUBHOMY CTaHi.
B pesynbTarti BigHOB-
NeHHA Ancynb@igHnX
nonepeyvHux 3B’s3KkiB
YTBOPUITUCH 3a5ULLKM
uucTeiny

110 HS

BuBeaeHHs CEHOBUHM i
[-mepkanToeTaHony

HatmsHa monekyna
B KaTaniTM4yHoO-
aKTMBHOMY CTaHi.
3HOBY YyTBOPUIIUCH
npaBunbHi AUCYNb-
digHi nonepeyHi
3B’A3KMN B YOTMPbOX
MiCLSIX MOMEKynn

Puc. 1.20. Penarypaiist po3ropHyToi (A€HaTypoBaHOi)
pubOoHyKAea3u i3 BiATBOpPEHHSIM IIPaBUABHO PO3-
TallOBaHUX ANCYAb(DIAHUX IONEPEeYHUX 3B'SI3KiB.
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(PYHKIIOHAABHUX TPyl
(COOH, NH,, SH, OH), 6o
YacTHHA 3 HUX OyAa CXOBaHa
BCepeArHi OIAKOBOI MOAe-
KyAM 1 He BUIBAGAACA 3BU-
YaWHUMU METOAAMMU.

2. 3MeHIIeHHd PO3-
YMHHOCTI M BUINAAAHHA B
ocap, (depe3 BTpaTy TippaT-
HOI ODOAOHKM, HEUTpaAi-
3allif0 3apsAy, BUBIABHEHHSA
TiAPOOOHUX PAAUKAAIB).

3. 3MiHa KOH@Iryparii
MOAEKYAM OiAKa.

4. BrpaTa OGioaoriuHoil
AKTHUBHOCTI.

Yce X y pAesdKUX BU-
IIaAKax AeHaTypallisi He €
abCOAIOTHO HE3BOPOTHUM
IIpoIIecoM, TOOTO IIPU YCY-
HEeHHi AeHATyPYyIOYOI'O YMH-
HMKa MOYKe HaCTaBaTH BiA-
HOBAEHH$ 0i0AOTIUHMX BAAC-
TUBOCTelN Oiaka. [Ipoiiec
BIAHOBAEHHS (Pi3UKO-XiMiy-
HUX i OIOAOTIUHHUX BAACTH-
BOCTEN AEHATypPOBAHOTO
OiAKa HA3WBAETHCS PEHATY-
patiiero abo peHaTUBAIli€lO.

Ha puc. 1.20 mokazaHo
3MiHY IIPOCTOPOBOI CTPYK-
Typu OirKa pHOOHYKAea3U
Ipu AeHarypauil i peHa-
Typartil.



4. KAACUDIKAIIIA 1 ®VHKIIIT BIAKIB

4.1. ®OyHKIii 0iAKiB

BiAKM BUKOHYIOTH B OpraHi3Mi Hiauk pgp PyHKIN. 3a OioAOTiYHMMM
(PyHKIIAMM BCi OIAKM MOJKHA IOAIAWTH Ha KiABKA KAACIB:

1. ®epmenmu. Yci OiokaTanizaTopH, 110 3yMOBAIOIOTE OOMIH peYOBUH B
oprasiaMi, € crenupivHuMU (hpepMeHTaMU-0iAKaMu. AOCI BIAKPUTO ITOHAA
2000 pizHux PepMeHTIB, KOJKEH 3 IKUX € KaTaAi3aTOPOM SIKOICh ITEBHOI XiMIUHOI
peaxiiii.

2. Tpancnopmni 6irku. IlepeMillleHHSI PeUYOBUH y KpOBi, AiMdi, MK
KAITUHAMU Ta BCEPEAUHI KAITUH 3AIMCHIOIOTH CIIelliaAbHI OIAKU-TIEPEHOCHUKMN.
Tak, reMOrA0OOiH, II0 3HAXOAUTLCS B €PUTPOLIMTAX, IIip 9ac IMPOXOAKEHHS
KPOBIi Uepe3 AereHi 3B'513y€ KUCEHb i TepeaAae Horo nepudepuyHIM TKaHUHAM,
A€ KHCEeHb 3BIABHIOETHCSI Ta BUKOPUCTOBYETHCS AASI OKMCHEHHS KOMIIOHEHTIB
DKi. 3 TKaHUWH BiH 3a0Upa€e BYTAEKUCAWM Ia3 i I€peHOCUTb MOro A0 A€TeHb,
A€ OCTAHHIN BIAIIENAIOETBCS I BUXOAUTH 3 OpraHiaMy. biakum KpoBi
IIEPYAOIIAA3MIH Ta TpaHC(EPUH IIePeHOCATh AO TKAHMH BIAIIOBIAHO MIAB Ta
3aAi30. [Tha3zMa KpOBI MiCTUTE ATTIONPOTEIHY, SKI IIEPEHOCATH ATAY 3 TTIEYIHKA
B iHII opraHu. Pga pedyoBUH TPAHCHOPTYETHCA aAbOyMiHaMu KpoBi. AesKi
OIAKU TPaHCIIOPTYIOTH KPOB'I0 TOPMOHM, MiHEpaAbHI pPeYOBHHU TOIIIO.

3. 3axuchi Oirku. LI}0o (PYHKIIIO BUKOHYIOTH IIePEBAKHO OIAKH-IMYy-
HOTAOOYAIHM. BOHU CHHTE3YIOTHCS B AIMPOIIUTAX Y BIATIOBIAB Ha IOTPATIATHHS
B KpOB a0o0 iHIIN TKAHWHU OaKTepili, TOKCHHIB, BipyCiB, OIAKIB IHIINX BUAIB.
IMyHOTAOOYAIHU (aHTHTIAQ) HEMTPaAi3ylOTh iX abO 3B'43yIOTHCS 3 HUMH,
YTBOPIOIOYM OCaA. Y Al30COMax KAITHH € Psp (pepMeHTIB, 110 PO3KAAAAIOTH
TOKCWYHI peuoBUHU. KAITMHU MaloTh DepMEeHTH, 110 BUPOOASIOTH aKTHUBHI
dpopMU KUCHIO, 3@ AOIIOMOTOIO SKUX PYWHYIOTbH MEMOpPAHU MIKpPOOPTaHI3MIB.
®ibpunoreH i TPOMOIH 6epPyTh y9acTh y 3rOpTaHHi KPOBi 11 yTBOPEHHi TpoMOY,
110 3aXUIa€ OPraHi3M Bip BTPATH KPOBI IIip Yac IIOPaHEHHS.

4. CxopomauBi 6irku. Biakm M's3iB, 3AaTHI AO CKOPOYEHHS i
PO3CAAOAEHHS, 3yMOBAIOIOTE YCi (POPMU MEXaHIUHOrO PyXy, 30KpeMa poOoTy
cepiid, PyX LIAYHKOBO-KHIIIKOBOI'O TPaKTy, €KCKypcCilo AereHb. [HImmm
NIPUKAGAOM TAKUX OLAKIB CAYZKUTB TyOYAIH-OIAOK. BiH BXOAWUTB y CKAQA MIKPO-
TPYOOYOK, §Ki € B&JKAUBUMU eAeMeHTaMU Bil 1 AJKTYTHIKIB, HEOOXIAHUX AN
epeMIIIeHHT KAITHH.

5. CmpykmypHi 6iAku. BinKK B KOMITAEKCI 3 (hochoAimipamMm € OCHOBHUMU
CTPYKTYPHUMU KOMIIOHEHTAMU ITAA3MATUYHUX 1 IIUTOIAA3MATUYHIX MeMOpaH
KaiTiHU. [TTMPOKO IOMMPEH] TaKi CTPYKTYPHI OIAKH, SIK KOAATr€H Y CIIOAYYHIN
TKaHWHI, KEPAaTUH y BOAOCCI, HIITSX, IIKIpl, €AQCTHUH y CYAWHHIN CTIHII Ta IHIIIL.

6. birku-ropmonu. Peryadiiisi oOMiHy pedoBUH Ta (Pi3iOAOTIUHUX (PYHKITIN
B OPraHi3Mi 3AIMCHIOETBCS 3@ AOIIOMOI'OI0 TOPMOHAABLHOI CuCTeMHU. YacThHa
TOPMOHIB € OiAnKkaMHu a0o0 ToAinenTuAamMu. Hatipukaap, ropMoHM Tinodisa,
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INAIIIAYHKOBOI 3aA03M Ta IHIIMX. AesdKi TOPMOHM € NHOXIAHMMHU aMiHOKUCAOT.
Hampukaaa, TOpMOHU IITATOBUMAHOI 3aA03M Ta MO3KOBOI YaCTUHU HAAHUPKO-
BUX 3aA03.

3BUYAMHO, Ile AAAEKO He BCi PYyHKIIiI, IKi BUKOHYIOTh B OpraHi3Mi OiAKH.
Cepep, iHmIMX Tpebda BiAZHAUUTH 3AQTHICTD OIAKIB IIATPMMYBATA OHKOTHYHUMN
TUCK y KPOBL 1 KATHHAX, PEryArOBAaTA OOMIH BOAM, IIATPUMYBATH CTAAICTb
pH (0ydepra (pyHKIIIF), CAYKUTH APKepeaoM eHepriii (A0 10 % enHeprii).

€AnHOI Kracudikarlii 6iAKiB He icHye. Pi3Hi aBTOpH B OCHOBY KAacuika-
il KAaAyTh piszHi mpuHmmnu. [TpoOyBaru KaacudikyBaTU OiAKK 3@ ITOXO-
AJKEHHAM, 32 IX (PI3UKO-XIMIYHUMU BAACTUBOCTAMY, 32 (DYHKIIIAIMU Ta XIMIYHUM
CKAQAOM. 3BIACH, 3@ TTIOXOAJKEHHSIM PO3PIi3HAIOTE: OIAKM TBAPUHHI, POCAWHHI,
OaKTepiaAbHi; 3a MiCIleM 3HaXOAKEHHS: OiAKM KPOBi, MO3KY, M 'SI3iB TOIIIO.

4.2. Tlopin OinKiB 3a (pOPMOIO MOAEKYA

Dopma MOAeKYA DinKa, STK OyAO CKa3aHO MPU PO3TASIAL IX CTPYKTYPHOI
OpraHizariil, 3aAe>XUTh BiA PO3MIPY IIOAINIENTUAHNUX AGHIIFOTIB 1 IX KIABKOCTI,
BipA XapakTepy PO3MillleHHS Y IPOCTOpPI (IX YIIaKOBKU).

IToAimenrTAHI AQHIIIOTH B MOAE-
KyAaX OIAKIB MOJKYTb CKPY4YyBaTUCH Y
BUTASIAL CITipanel, AMCKIB abo HaOyBaTH
BUTATHYTUX POPM (BUAOBKEHUX) Y BUTAS-
Al pizHux AXryTiB. ToMy 3a opMoro
MOAEKYA OIAKU AIAATBCA Ha TAOOYASPHI
U ibpuagpHi (puc. 1.21).
I'robyasipri 6irku. 3HauHA YacTHMHA
PO3YMHHUX OiAKiB, HaANPHUKA@A, aAbOy-
MIiHU i TAOOYAIHM CUPOBATKM KPOBI, OIAKHA
MOAOKQ, S€Ilb Ta iHII, MarOThb 3a0KPYT-
A B AeHy (popMy, IO HAOAMIKAETHCI AO
enincoipaoi. Taki 6iAKK OyAM Ha3BaHI TAO-
oyagapuumu (globulus — KyabKa 3 AaT.).

Dibpuarspui 6irku. baraTo 6iAKiB
MalOTh BUTATHYTY, HUTKOIIOAIOHY ab0 (hiOpuasapHy (fibrilla — BOAOKHO 3 AarT.)
dopMy MOAeKyAU. Y TakuxX OiAKaxX AOBKHWHA MOAEKYAM 3HAYHO IlepeBaskae
HaA TOBIIMHOIO (COTHI M THcAdi pasiB). CIOAU BIAHOCATHCS OINOK CIIOAYYHOL
TKQHWHU — KOAAQreH, MIKipU — KepaTuH, apTepiaAbHUX CTIHOK — €AACTHUH Ta
inmi. IluM OinkaM IIpUTaMaHHI BHCOKA IPY’KHICTb, MIITHICTH Ha PO3PUB Ta
EeAACTUYHICTD, IO AQ€ IM 3MOTI'y CKOPOUYYBATUCH Ta PO3IPAMAITUCE.

Puc. 1.21. TA0GyAspHi (A) i piOpuAsipHi
(B) Giarkm.

4.3. Tlopin OinKiB 3a (PiZMKO-XiMiYHMMU BAACTHUBOCTSIMHU

B OCHOBY IIBOTO MOAIAY TIOKAAAEHI €AeKTPOXIMIYHI Ta ITOASIPHI BAACTU-
BOCTI. 3@ eAeKTPOXIMIYHIMM O3HAKaMU OIAKU AIAITBCS HA KUCAIL (TOAI@HIOHHI),
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OCHOBHI (ITIOAIKATIOHHI) ¥ HeUTpaAbHI. B OCTaHHIX KIABKICTH KUCAOTHMX I
OCHOBHHUX IDYII Y MOAEKYAL OinKa 30araHCOBAHA.

3a IOAIPHUMM O3HAaKaMM PO3PIi3HAIOTH TTOAIPHI, a00 TiaApodinbHI, OirnkM
(A0oOpe po3umHHI ¥ MIiCTATH 0araTo MOASIPHUX TPYII); HEMOASIPHi (abo
ripApodoOHi) OIAKK (MICTATH OAraTo allOAIPHUX IPYII, MaiKe HEPO34YMHHI; Ta
amM@idinbhi (aminaThuHi), 9Ki 3aUMalOTh CEPEAHE IMOAOKEHHS MK ITUMU
rpynaMu. IM mpuTaMaHHI HOABIMHI BAQCTMBOCTI, 60 OAHA YACTHHA MOAEKYAU
HEIIOATIPHA, a ApyTa — HOAsIpHA. [ IpHKAaAOM IX MOKYTE OyTH OIAKY KAITUHHUX
MeMOpaH.

4.4. OysKOioHarbHa KAacudikanis 0iAKiB

3a PYHKIIAMU OIAKU AIAATBCSA Ha OIAKH-(DepMeHTH, OIAKH-TOPMOHH,
CKOPOTAMBI 6iAkM TOII0. HEepOCKOHAAICTE T1i€l KaacHuiKarlil TToB'si3aHa 3 THM,
III0 HEPIAKO OAHI M Ti JK OIAKM BUKOHYIOTH Pi3HI QPyHKII. Hanpukaaa, 6irok
MiO3MH 3AIMCHIOE (PYHKIIIO CKOPOYEHHS Ta (DEpMEHTAaTUBHY (DYHKIIIFO.

4.5. Kracudgikania 0iaKiB 3a 0COOAMBOCTIMU XiMiuHOI OyAOBH

3araAbHOIIPUMHATOIO € KhracK(ikallis OIAKIB 3@ XIMIYHOIO CTPYKTYPOIO
KOMITOHEHTIB, IIJ0 BXOAATE y CKAGA OIAKOBOI MOAEKYAU. YCi OIAKU AINATBCS Ha 2
TPYyIIU: IIPOCTI ¥ CKAQAHI.

[TpocTi GiAkYM (@amOMPOTEiHM) MPU TIAPOAi3i PO3MIETAIOIOTLECS TIABKY AO
aMiHOKUCAOT. CKAapHI OIAKU (TOAOIIPOTEiHNM) — 16 ABOKOMIIOHEHTHI OiAKH.
BoHu CKAQAQIOTECS 3 OYAB-SIKOTO IIPOCTOrO OiAKa Ta HEOIAKOBOI'O KOMITOHEHTQ,
JKMU HA3UBAETHCA IIPOCTETHUYHOIO I'PYIIOI0. Ane 1 11 Kracu@ikalisa He
rmo30aBAeHa HEAOAIKIB. Piu y ToMy, IIO HPOCTi OIAKK 3YCTPIYaIOTHCS AysKe
piAKO, 00 (PyHKIiOHaABHI Ipynu OiAKIB 3AaTHI yTBOPIOBATM KOMIIAEKCHI
CIIOAYKU 3 Pi3HUMHU HeOIAKOBUMU pedoBUHaMU. OTrKe, IOHATTSA IPOCTi OinKKA
HAATO BipHOCHE.

CKrrapHI OIAKM TIOAIATIOTECS Ha INATPYIIH, 3aA€KHO Bip OyAOBU HEOIAKO-
BOT'O KOMIIOHEHTA. 3BiACH PO3Pi3HSIOTL: XPOMOITPOTEIHM, TeMOITPOTeiHM, PAGBO-
IIPOTEeIHN, HYKAEOIIPOTEIHU, IAIKOIIPOTEIHY, AIonpoTelny, (ocdomnporeiny,
MeTaAoIIpoTeinn Ta iHmm. HepOCKOHAAICTD miel Kaacudikaril oadrae B TOMY,
IO AESKI CKAaAHL OLAKM MOJKYThb OyTH BIAHECEHI A0 PI3HUX I'PYIl PEYOBHH.
Hampukaapa, TAIKOIIPOTEIHU MOKHA PO3TASIAQGTH SIK CKAAAHI OIAKY Ta SIK CKAQAHIL
BYTAEBOAMU.

5. ITPOCTI BIAKU

Ao TIpocTrX OIAKIB BIAHOCATB TiCTOHY, IPOTAMIHM, aABOYMIHY, TAOOYAIHH,
TIPOAAMIHY, TAIOTEAIHH i IIPOTEIHOIAK, a00 CKAEPOIpPOTeIHU. SIKk OyAO CKa3aHo
BHIIIE, 1i OIAKM TIPU TIAPOAI3i PO3IIETNAIOIOTECS A0 @MiHOKHUCAOT, aAe pa3oM i3
TUM BIAPI3HSIOTECS MK CO00I0 HAaOOPOM aMiHOKMCAOT, iX KIABKICHHUM Ta
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AKICHUM CKAQAOM, IIIO B KIiHIIEBOMY pPe3yAbTaTi Hapa€ IM BIAMIHHUX (Pi3WKO-
XiMiYHMX Ta OiOAOTIUHMX BAACTMBOCTEU. PO3TASTHEMO MPEACTaBHUKIB IMPOCTUX
OiAKiB.

5.1. AAOyMiHH i TAOOYAIHH

ANBOYMIHU I TAOOYAIHY — AyKe MOLIMPEH] Y TBAPUHHOMY Ta POCAMHHOMY
CBITi OiAKH. BOHM MiCTATECSA B TIAQ3Mi KPOBI, B KAITMHAX Ta OIOAOTITYHUX PIAMHAX.
3ane>KHO Bip, ITOXOAKEHHS, PO3PI3HAIOTH CEPOAABOYMIHM (Serum — CUpOBAaTKa
KpOBi), AakToarBOyMiHM (lact — MOAOKO 3 AaT.), MiOaABOYMiHM (Mio — M'S3).
Amnanoriuni HasBU € i cepep IAOOYAIHIB. 3a (POPMOIO MOAEKYA arbOYMIHU i
TAOOYAIHU BIAHOCATBCSA AO TAOOYAAPHMX OIAKIB. AABOYMIHUW Ta I'AOOYAIHU
BIAPI3ZHSAIOTBECS MIDK COOOIO 3@ MOAEKYASIPHOIO MAacOIO Ta PO3YMHHICTIO. SKIIO
AN AABOYMIHIB XapaKTepHa HeBeArKa MOAeKYASIpHa Maca (15-70 THC. AQABTOH),
TO B TAOOYAiHIB BoHa Hepebuilye 150 Tucau. AABOYMIHM MalOTb HEKOM-
ITIEHCOBAHUM BiA'€MHUM 3apsip, i KMCAL BAQCTHBOCTI (i30@AEKTPHUYHA TOYKA —
4,7) 3a paxyHOK BEAMKOl KIABKOCTI I'AYyTaMiHOBOI KUCAOTH. BoHU pA00pe
PO3YMHAIOTECA y BOAL ¥ COABOBHX PO3YMHAX, XaPAKTEPU3YIOTHCS BUCOKOKO
TIAPO(IABHICTIO Ta BMCOKOIO AMCIEPCHICTIO. TOMy aAbOyMiHM BUIIAAQIOTH B
0ocaj, TIABKM TIPY BUCOKWX KOHIIEHTPAITiTX PEUOBWH, SKi 3B'S3yIOTH BOAY.
AABOyMiHaM IIpUTaMaHHA BUCOKA aACOPOIIiNHA 3AQTHICTD, 3aBAIKN YOMY BOHU
BUKOHYIOTh TPAHCIIOPTHY (PYHKINIO: IIEPEHOCATh iOHM METAAIB, AIKH, JKUPHI
KHCAOTH Ta MIrMEHTH TOIIIO.

['AoOyainM, Ha IPOTUBAry aAbOyMiHaM, He PO3UUHSIOTHCS B UMCTINA BOA],
a TIABKHM B CAAOKMX COABOBUX po3uMHax. Lle craOKokmcAi abo HeUTparbHi
OiAKM (i30eAeKTpHYHA TOUKa AeKUTH B Meskax pH 6-7,3), Ki MicTATL MeHIIe,
HI)K aAbOYMIHM, KHUCAWX aMIiHOKHCAOT. ['AoOyAiHU, Oyaydm caaborippa-
TOBaHMMU OIAKaMH, BUIAAAIOTH B OCaA 3a MEHIIMX KOoHIeHTpartlii (NH,),SO,
B PO3UMHAX, TOAL 9K AASI OCAAKeHHS aAabOyMiHIB ToTpioHe 100 % HacudyeHH:A
IX CyAb(ATOM aMOHIFO.

ANbOYMIRH | TAOOYAIHU NAG3MU KPOBI. Y IIAa3Mi KpoBi (piaKa 4acTHHA KPOBI
0e3 KAITUHHUX eAeMeHTIB) BMICT 6iAKiB 3HaXOAUTHCS B MesKax Bia 60 po 85 1/A.
I3 aux Ha ansOyminm npumnapae 40-50 r/a, Ha raoOyairm — 20-35 1/A. 3a
CTPYKTYPOIO IIi OIAKM HEOAHOPIAHI M AINATBCSA Ha pdp (Ppaxiiiif, KiABKICTb
SKUX 3aAeKUTh Bip crtocoly pos3pireHHs. Tak, ereKTpodope3oM Ha Iarepi B
IAA3Mi KpPOBI BUABAAIOTHL O (Ppakmiil: aanbOyMiH Ta 4 (pakiiil IAOOYAIHIB:
anbpa-1, aaea-2, Geta Ta raMma. SIKIIO IIPOBOAUTH IMyHOEAEKTpOodopes
abo eneKTpodopes3 y IOAIAaKPUAAMIAHOMY TeAl, TO KOXXHa 3 (PpakIin
TAOOYAIHIB, OAep’KaHUX IIpU eAeKTpodopesi Ha Iarepi, MOAIAIETECI Ha PIA
MADPAaKIIiY, KiABKICTb SKUX, 3aA€KHO Bip CITOCOOY PO3AIAEHHS, MOJKE CATaTH
AEKIiABKOX AecsaTKiB. OpAHaAK iHTepIIpeTallis WX MAQPaKIif He 3aBXAU AO
KiHIIg 3po3yMina (AuB. po3pin "Bioximis kposi'). BiaHocHO opHOpiAHOIO €
TIABKH aABOYMIHOBA (ppakilisg OiAKIB KPOBI, are i BOHA NPU AEIKUX BIIAMBAX
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Ha OPraHi3M PO3IIAPOBYETHCA. Y IIPAKTHUYHIN MEAWINHI BEAWKE 3HAYeHHS
HAAQETHCS BUBUEHHIO 3MiH BMICTy OiAKIB ITAa3MM KpOBi Ta IX (ppakiin.
3MeHIIIeHHS BMiCTy OiAKa B CUPOBATII KPOBI (CHpoBaTKa — Iie AepiOprHOBaHa
mAa3Ma KpoBi; BMICT (piOpHHOTEHY CKAAAQ€E 2-4 T/A) HA3MBAETHLCS TIMOIPO-
TeiHeMi€r0. BoHa MO)Ke BUKAMKATUCSA HAAXOAKEHHSIM B OpPraHi3M HEAOCTAaTHBLOI
KIABKOCTI OIAKIB (TOAOAYBAHHS, IIOPYIIEHHS TPABA€HHS 1| BCMOKTYBAHHS B
KUIIIEYHUKY), IIOPYIIEHHAM CAHTe3y OLAKIB y IIeUiHIll, XPOHIYHIMH XBOPOOaMu
HUPOK, TOCTPUMU I XPOHIYHUMIU KPOBOBTPATAMMU.

[TipBuIleHHSA BMICTy OiAKIB KpoBi — rinmepupoTeineMia — OyBae
a0COAFOTHOIO i BIAHOCHORO. BiAHOCHA CyIIPOBOAJKYE BTPATy OPIraHi3MOM PIAWMHY,
3araabHa KIABKICTB OIAKIB KPOBI 3aAMINAETHCSA IIPU IBOMY HE3MIHHOIO, XO4a
KOHIIeHTpalia Ix 3pocrae. Lle mMae Micile nmpu npo@dy3HUX IIPOHOCAX,
TPUBAAOMY OAIOBAHHI, HEIlyKPOBOMY AlaO€eTi, MOPYIIeHHI IFeMOAMHAMIKY.

AODCOAIOTHA TiNEpHPOTEIHEMIsI CIIOCTEPITaETHCS 3@ YMOB ITIABHUIIIEHOTO
CUHTEe3Y TAOOYAIHIB MAA3MM KPOBI, 110 Ma€ MicClie ITpU ITOTPANASHHI B OpraHi3M
MIKpOOpPraHi3MiB Ta BUPOOAEHHI iMyHIiTeTy. [ TopyllIeHHA CIIiBBIAHOIIIEHHS MK
dpaxiigMu OIAKIB KPOBI — AMCHPOTEiHeMis — HaWdacTillle 3YMOBAEHE
XPOHIYHMMM 3aXBOPIOBAHHAMM (TyO€pKYyABO3, PaK, PeBMaTHU3M Ta iH.)

AAd KAIHIKA BaKAMBE 3HAQUEHHS MA€ BIAHOIIEHHS BMICTy anbOYMIiHIB
(A) po TAoOyAiHIB ('), aKe HA3UBAETHCI OIAKOBMM, a00 aABOYMIHOTAOOYAIHOBUM,
KoedinienTom. Y HopMi A/I" = 1,5-2,0. 3MeHIIIeHHS HOro MOJKe BIiAOyBaTHUCS
a00 3a paxyHOK 3MEHIIIeHH BMICTy aAbOYMIHIB, @00 3@ PaXyHOK 3POCTAHHSA
rA0OyAiHIB. [Tepire HacTae Hal4aCTillIe IPYU BTPATI IX Yepe3 HUPKU (He(pUTH,
Hedpo3Y, IHOA] ¥ BariTHUX). ApyTe CIIOCTEPIraEThCA IIPU BUPOOAEHHI aHTUTIA
(raMmMaraoOyAiHIB) V BIATIOBIAb Ha SIKYCh iH(EKIIifo.

Takum yuHOM, aABOYMIiHU i TAOOYAIHM BiAPI3HSAIOTHCS MiDK COOOIO He
TIABKY 3@ MOAEKYASIPHOIO MACOI0, TeTEPOTEeHHICTIO, 3HAYEHHAM 130€AeKTPHUYHOL
TOYKH, are 1 3a (DYHKIJAMH, IOXOAKEHHSM Ta PSAOM IHINMX BAACTHUBOCTEMN.
AABOYMiHH, O-TAOOYAIHM i 9aCTKOBO [-TAOOYAIHM 3a TOXOAJKEHHSIM — IIe
MIEYiHKOBI GIAKU. Y-TAOOYAIHM i 4acTKOBO B-(ppaKiiist TAOOYAIHIB CUHTE3YIOTHCS
B AIM@QOipHIN cucTeMi. AABOYMiHM, Ha NPOTUBAry TAOOyAiHaM, IIIBUAKO
IIOHOBAIOIOTECS I PYMHYIOTBCA — 3@ A00y A0 10-16 r. 3a paxyHOK Manoro
PO3Mipy MOAEKYA, BUCOKOIL TMAPOMIABHOCTI Ta BIAHOCHO BUCOKOI KOHIIEHTpPAITiL
AABOYMIHM MATPUMYIOTE KOAOIAOOCMOTHYHUM TUCK KPOBI, PErYAIOIOTH OOMIH
BOAML MDK KPOB'IO i TKaHMHaMU. [Ipy 3MeHINIeHHI BMICTy arbOyMiHIB HIDKYE
30 r/A HacTae criap, OHKOTMYHOTO TUCKY Ta SIK HACAIAOK — BHXiA BOAU 3 KPOBI
B TKAHWHY, IIJO CYIIPOBOAJKYETHCS HAOpSKaMHU. 3@ AOIOMOIOIO aAbOYMiHIB
BiAOYBa€ETHCS TPAHCIIOPTYBAHHS KPOB IO BYTAEBOAIB, JKUPHUX KHUCAOT, TOPMOHIB,
IIrMEHTIB, AIKIB, MiHEPAABHUX PedoBUH. [ IoAOBUHA BMICTY KAABLIIO CUPOBATKA
KpoBi 3B'si3aHa 3 arpOyMiHamMu. AMHaMivHa piBHOBara Mi>K iOHi30BaHUM i
3B'SI3aHUM KAABIIEM KPOBi BU3HAUAETHCS aAbOyMiHaMM. 3BIACH, 3MEHIIIEHHS
BMICTy aABOYMIHIB I IIOEAHAQHOTO 3 HMM KAABIJIO CYIIPOBOAJKYETHCS ITIABU-
IIIEHHSIM IIPOHMKHOCTI MeMOPaH, 3pOCTaHHSIM 30YAANBOCTI HEPBOBHX i M'SI30BUX
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BOAOKOH Ta IIPUTHIYEHHSM 3TOPTaHHS KPOBi. 3B'I3yIOUM TOKCHUYHI PEUYOBHHU
(AiKM, MiHEpaAbHI PEUYOBHHM, 110 MOTPAIMAW B OPraHi3M), a TaKO>K T'OPMOHU
IIUTOBUAHOI 3aA03U, CTEPOIAHI TOPMOHU i JKOBYHI MIrMEeHTH, aAbOyMiHU
BUKOHYIOTh ACTOKCHUKAIIMHY (PYHKI0. PazoM i3 THM, 3yCTpidaroThCsd OKpemi
IHAMBIAM, B IKUX He BUABASETBCSI aABOYMIHIB KpPOBI (CTaH aHaABOyMiHeMII),
ane BOHM IIPAKTUYHO 3AO0POBI. Lle mATBEpAKYE AYMKY, IO CIIPABKHSA POAb
aArBOYyMiHIB AO KiHIIST He 3'sicoBaHa. BipAOMO TakKOJK, IO NPU AESTKUX
3aXBOPIOBAHHSX (XPOHIYHI TEAOHEPUTH, 3allaAbHI MTPOIEeCH, 3AOSIKICHUHN PICT)
a0o0 TiA BIAMBOM TOKCUYHUX €K30T€HHMX YMHHUKIB Y CPOBATII KPOBi METOAOM
eAeKTpo(ope3y MOKHA BUSIBUTH 1€ OAHY (PPAKIIiIO, KA PO3MIIIYETHCS IIEPEA,
aAbOyMiHOBOIO. Lle Tak 3BaHa IpearbOyMiHOBA (PpaKIlid, BMICT SKOL AOPIBHIOE
0,1-0,4 t/A. TAOBYAIHN CHPOBATKU KPOBIi ¥ CBOEMY CKAQAL MICTSITE ITTe BYTA€BOAHI
200 AiiAHI KOMIIOHEHTH. BOHM BUKOHYIOTB Ay Ke PO3MaiTi (DyHKIIii B OpraHi3Mi.
AesKi 3 HUX TPAHCIOPTYIOTh MIHEPAABHI PEYOBMHU (Mipb, 3aAi30 Ta iH.),
TOPMOHMY, JKMPHI KUCAOTH, BITaMIHY; IHIIN € aHTUIIPOTea3aMu, OepyThb y4acTb Y
3rOPTaHHI KPOBI, BUKOHYIOTE 3aXUCHY (DYHKIIIO (QHTHTIAQG).

5.2. TIporaminu i ricroum

Lle roroBHI Girku gapa KAaiTHHM. OOWABI IpynuM ITUX IPOCTUX OiAKiB
CKAQAQIOTHCS IIEPEBAKHO 3 AlaMiIHOMOHOKApPOOHOBUX KUCAOT I TOMYy MAarOTh
OCHOBHUU XapakKTep.

licmonu (Bip, TpelbK. ricToC — TKaHWHA) — TKAHWHHI OiAKM OaraTo-
KATUHHMX opraHi3miB, 3B's13aHi 3 AHK. BoHM MarOTh HEBEAMKY MOAEKYASIPHY
Macy (11-24 tuc. poaabron). Iicronu MicTaTh 20-35 % AlaMiHOKUCAOT, TIepeBaskHO
aprigia (A0 26 %) Ta AizuH (8-10 %). [30ereKkTpuyHa TOYKa Pi3HUX TICTOHIB
3HAXOAUTECSA B Meskax pH 9,5-12,0. 3are’kKHO Bip CIIBBIAHOIIEHHS apriHiHY i
Ai3WHY, PO3Pi3HsItOTH S5 THMiB ricronis: H, H, , H, , H,, H, (Taba. 1.4). I'icronun
MirTHO 3B's13aHi 3 AHK 3a AOTIOMOTOI0 eAeKTPOCTaTUYHOTO 3B'SI3KY (BOHM MAlOTh
(+) sapsa, a AHK — ().

Y CKAGAL HYKAEOIPOTEIHIB sApa TiCTOHM BUKOHYIOTH CTPYKTYPHY 1
PEryAITOPHY (PYHKIII: CTabiAI3YIOTh IPOCTOPOBY CTPYKTYPY AHK, CKAapQrOTE
OCHOBY HYKAE0COM, BXOAATBH AO CKAQAY XPOMATHHY. ['iCTOHN OAOKYIOTE Ilepeaa-
uy reHetnuHoi iHdopmMmaril Bia AHK ao PHK (poab pempecopa), ToOTO
peryarooTh 6iocuHTe3 OinKa.

Tabaung 1.4. XapakrepucTuka OKpeMHX (ppakijiii ricToHIiB

Dpaxuis CriBBiJHOILICHHS MK JII3UHOM 1 apTiHiHOM Monekynspaa maca (X10%)
H, Jly>xe GaraTa jii3uHOM 19,5-22,0
H,, IMomipHO Gararta Ji3UHOM 14,0
H,, [omipHo Garara apriHiHOM 15,0
H, yxe Oarata apriHiHOM 15,3
H, Barata apriHiHOM i TTIIIMTHOM 11,3
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Ilpomaminu — TpOCTi OIAKYU 3 Ay’Ke HU3BKOIO MOAEKYASIPHOIO MacolO
(4000-12000). Boru XapaKTepu3YIOTHCSA Pi3KO BUPA’KEHUMHM OCHOBHUMU
BAACTUBOCTIMU uUepe3 BEAMKUHN BMICT apriHiny (ao 80 %). Ak i rictonu,
[IpOTaMiHU — IIOAIKATiOHHI OiAKU. 3a (PYHKIIIMKU BOHM TaKOXX OAU3BKI AO
TICTOHIB, ane 3HAXOAATHCS IIePEeBaKHO B CIlepMiax. TyT BOHU HAAQIOTh
Oinbmrol kommakTHocTi AHK. Aae mporaMinu, BIpOTIAHO, HE BHKOHYIOTH
POAL pertpecopa B poIieci CUHTe3Y OiAKa, OCKIABKU 3HAXOAATHCS IIEPEBA’KHO
B KAITMHAX, HE 3AQTHUX AO IIOAIAY.

5.3. IIpoaramiHu i TAOTEAIHM

Ilporaminu i raromeAiHu — POCAMHHI OIAKH, 1IO Pi3HATHCS CKAQAOM Ta
Gi3UKO-XIMIYHUMM BAQCTUBOCTSIMU. BOHM 3HaXOAATHCS TIEPEBA’KHO B HACIHHI
3AQKOBUX (HIIEHUI, KUTO, AYMIHBb TOIO) I CKAAAQIOTH OCHOBHY Macy
KAEMKOBUHU.

[TporamiHu He PO3UUHSAIOTHCS y BOAL, COABOBUX PO3YMHAX, KMCAOTAX i
Ayrax. Po3zunnsaioTecs BoHM TiABKM B 60-80 % criupTi, HUM IIi OiAKM eKCTpa-
I'YIOTBCA 3 HACIHHA. AO CKAGAY IIPOAAMIHIB BXOAUTH BEAWKA KIABKICTH aMiHO-
KHUCAOTHU NIPOAIHY, IJO ¥ 3yMOBUAO Ha3By IIUX OIAKIB.

3ane’kKHO Bip AJKepeaa BUAINEHHS, PO3PI3HAIOTH 3€lH (i3 KYKYpPYA3H),
opu3seiH (i3 pucy), ropaeis (i3 suMeHIo) TOIIIO.

I''tomeainu — HepO3YMHHI y BOAL, CIIUPTI M pO3uMHAX Coaer. Pozum-
HSIIOTBCS TIABKK B CAQOKHIX AyTaX, 110 MOKe OYyTH IIOB'SI3aHO 3 IIepeBayKaHHIM
BMICTY B HUX QpIiHiHy i MEHIIUM — IIPOAIHY.

5.4. TIporeinoipan, ab0 CKAepONpoOTEiHN

Craeponpomeinu (Bip, IPeljbK. CKAEPOC — TBEPAHWI) BXOAATE AO CKAAQAY
OTIOPHUX Ta MOKPUBHUX TKAHWH — KiCTOK, XPSIIB, 3B'sI30K, BOAOCCS, HIlTiB,
miKip# Toio. Li 6iAKM XapaKTepru3yIOThCS BUCOKOIO CTIUKICTIO AO Ail Pi3HUX
i3nyHUX i XIMiYHUX PaKTOPiB. BOHN He pO3UMHHI Y BOAL I COABOBUX PO3YMHAX,
cAa00 PO3YMHHI B KUCAOTaX i Ayrax. ¥ TKaHUHAX IIPOTEIHOIAM IlepeOyBaroTh
Y HEPO34YMHHOMY CTaHi, a IPH CIIO’KMBAHHI IX 13 Xap4OBMMM INIPOAYKTAMU
AyoKe TIOTaHO 3aCBOIOIOTBECA. 3@ (POPMOIO0 MOAEKYA BOHU BIAHOCATBCS AO
iObprAgpHUX OiAKIB, TOOTO MalOTh BUTATHYTY HUTKOIIOAIOHY dopmy. Lli Mo-
AEKYAH YTBOPIOIOTH O0AraTOMOAEKYASIPHI HUTKOIOAIOHI KOMIIAEKCHU —
iOpman. Po3rasiHeMO AEIKUX IIPEACTABHUKIB IPYIIN IIPOTEIHOIAIB.

Koaaren — HaunommpeHImmy OIAOK Y TBAPUHHOMY CBITI, B Tinl AFOAMHA
1oro BMICT ckrapae puban3Ho 30 % Bip ycix OiAKiB. BiH € ocHOBHHUM GirnKOM
CIIOAYYHOI TKQHWHY, YTBOPIOETHCS 3 IHIIOrO OiAKa CIIOAYYHOI TKAHWHU —
npokoAareHy. OCTaHHIM 3HAYHO AKTUBHIIIWM, HIXK KoAareH. BiH Kpaire
PO3ILIEIAOETECS TPABHUMU (epMeHTaMu. [IpoKoAareH IepeTBOPIOETHCS Y
KOAQreH 3 y4acTio BiTaminy C.
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"oniBkn Monekyn MonepeyHi Monekyaa KoaareHy 1nooy-

Tponokonarexy cMym AOBAHA i3 TPHLOX MOAITIEIITHAHIX
=/\L o AQHIJIOTIB, y KOXXHOMY 3 HUX
e —o— MicTuThCst npubauzuo 1000

-*- — e — AMIHOKMCAOTHUX 3aAUIIKIB

(puc. 1.22). Ko>XxeH AaHIIOT
JinsiHka YTBOPIOE CITipaAi, 1o Bippis-
xmg@wszsi MOMEKYIM Lo i Bia O-criipani. Hessu-

YaHUM € CKAQA aMiHOKHCAOT B
MOA€EKYyAl Koaareny: 30 % —
rainmH, 20 % npunapae Ha Ipo-
AlH Ta TipApoKCcUIpoAin, 10 % —
AA@HIH, pelTa aMiHOKHUCAOT
CKAapalOTE 40 %. AeTanbHillle
IIpo OyAOBY 1 (DYHKIIII KOAQTEHY
Puc. 1.22. Cxema Gyp0Ba MOAEKYA TPOIIOKOAATEHY  A{3HAETECH 3 PO3AIAY "Coo AYUHA
i YKA@AKH iX B KorareHoBuX ¢iOpuaax. TKaHMHA'.

EracmuH Tak caMO BXOAUTE AO CKAGAY CIIOAYYHOI TKAHUHU. Bip Koaareny
BIAPIZHAETHCA CTPYKTYPOO I BAQCTMBOCTSIMMU: XIMIYHO BiH @KTUBHIIINY, 4aCT-
KOBO II€PETPABAIOETLCS TPABHUMU (pepMeHTaM1, Ma€ eAaCTUYHI BAACTUBOCTI.
EracTH MICTUTBCA y TKAQHMHAX, IO 3a3HAIOTh NEPIOAMYHUX PO3TATHEHD i
CKOpOYeHb., Hampukaaa, KpPOBOHOCHI CYAMHH, AETeHi, AeSIKi 3B'SI3KMU.

Kepamunu — ¢iOpunagpHi OiAKM eIlipAepMicy IHIKipH, BOAOCCS, HIrTIB.
XapakTepusyioThCd TUM, 10 AO IX CKAQAy BXOAUTH OaraTo CipKOBMiCHUX
AMIHOKUCAOT (IKUCTEIH, IUCTUH) I TUPO3UHY. MOAEKYAM KepaTUuHY
3'€AHYIOTBCSI MK COOOIO AMCYAB(DIAHMMU 3B'SI3KaMH, 110 HAAQE MIITHOCTI M
SKOPCTKOCTI BCiMT CTPYKTYPi. [ToAiTenTHAHI AQHITIOTH KEPAaTHHIB YTBOPIOIOTH
a-crmipaab. O6'epAHaHHS TPHOX TAKWX AQHITIOTIB, 3aKPYYEHUX Y CYIIePCIIipaAkb,
yTBOpIoe NPoToiopuAy. CHipaAbHUN AXKTYT i3 AEKIABKOX TPOTO(iOPHA

YTBOPIOE MIKpO(IOPUAY, @ 3 AEKIABKOX MIKpPOIOpHA — MakKpodiOpHAy.
KoskHa BOAOCMHKA MICTHTB COTHI MakpodiOpua (puc. 1.23).
AO TIIPOTeIHOIAIB HarekaTh TAKOK OIAKM CapKOAEMH — CIOAYYHOI

TKaHWHU M 'S13iB, HEMPOTAil TOIIIO.

6. CKAAAHI BIAKU

Birkwy, 1110 MICTATE y CBOEMY CKAAAL, KPIM OLAKOBO], IIe HEOLAKOBY YaCTUHY,
Ha3WBAIOTBECS CKAQAHUMU OirkaMu abo roaomporeiHamu. HebOirkoBa yacTmHa
TOAOTIPOTEIHIB — MPOCTETUYHOIO YaCTHMHOIO OirKa (Bip rperl. prostheto —
npueAHyio). CKAapaHMN OINOK ITPH PO3IIENAEHHI YTBOPIOE OIAKOBY YaCTUHY —
anonpoTeid i HeOIAKOBY — IIPOCTETHYHY:

rorionpoTeiH =——= anonpoTeiH + NpPocTeTM4yHa YacTmHa.
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Puc. 1.23. CTpyKrypa BoAoCKa (A) i o-KepaTuHy, 1[0 BXOAUTH A0 ioro ckaapy (B) (3a
AeHiHAKeEpOM).

[TpocTeTryHa yYacTHHA, SIK IIPABUAO, MIITHO 3B'fi3aHa 3 alOIPOTEeiHOM.
CrnrapHi OIAKK $IK 3@ CTPYKTYPOIO IIPOCTETUYHOI YaCTHMHY, TaK i 3a IIOXO-
MKEHHAM 1 (DYHKIIAMU AysKe reTeporeHHi. Cepep HUX BUAIAIIOTH TaKi IPYIIN:
XpomonpoTeiny, pocdonpoTeiHn, METAAONPOTEIHN, HYKAEOIIPOTEIHU, TAi-
KOIIPOTEIHY, AlonpoTeinm Ta aaBonpoTeinu. [IpocTeTuHa YacTHA HAAQE
TOAOTIPOTeiHaM MeBHUX BAACTHMBOCTEH, 110 BiApi3HSIE iX Bip IMpocTux OiAKiIB, a
TAKOXK BIAIIOBIAQ€ 3@ BUKOHAHHA I'OAOIPOTEIHOM IIeBHOI crielinivHol hyHK-
il B opradi3mi. PO3ragHeMo oKpeMi MATPYIIN CKAQAHUX OIAKIB.

6.1. XpomonpoTeinu

CkrnrapHl OLAKM XPOMOIPOTEIHN HAA3BAYAWHO IIOIIUPEH] Y TBAPUHHOMY
i POCAMHHOMY CBiTi. 3a CTPYKTYpOIO Ile TeTePOreHHi OiAKH, A0 CKAQAY SKUX,
KpiM OIAKOBOI YaCTUHU, BXOAATH Pi3HI IPOCTETUYHI IPYIIH, 1110 HAAQIOTH OiAKaM
neBHOro 3abapBaeHHsA. Ha3Ba '"xpomMonpoTeiHu" MOXOAWUTH Bip I'pell. CAOBa
"xpomo" — OapBa. ¥ TBAPMHHOMY CBITI IOIIMpPEH] 3aAi30I0pdipHHOBMICHI
OiAKM, B POCAMHHOMY — MarHIiUnop@iprHOBMIcHI OiAKH. I3 meprmumm
moB'sizaHe 3a0apBAeHHS KpPOBi B UEPBOHUU KOAIp, a 3 APYrUMH —
3a0apBAEHHSI AUCTKIB POCAUH y 3eAeHUU KOAip. Biakm, mo MicTaTh
3aA130IIOP(GIPHUHOBI KOMIINEKCH, CTBOPIOIOTH INIATPYITY XPOMOIIPOTEIHIB, IIT0
Ha3UBAIOTHCA TeMOonpoTeiHaMu. AO HHUX BIAHOCATbH I'eMOTAOOIH, MiOTAOOIH,
KaTanasy, NePOKCUAA3Y, IIUTOXPOMU. YCi IIi OIAKK MICTATH K IIPOCTETHYHY
YaCTUHY I'eM a00 MOTO MOXIAHI.

AO HEreMOBMiCHMX XPOMOIPOTEIHIB HaAe>kaTh OIAKM IIA@3MH KpOBI:
LIEPYAOIIAA3MiH, III0 MICTUTH MiAb; TPAHC(PEPUH — 3aAi30; @ TAKOK (PepMeHT
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KCAHTUHOKCHAA3a — MOAIOAeH. Taki OiAKM Ha3UBAIOTHCS METAAOIIPOTEIHAMMU.
Binkwy, 110 MiCTATH 3a0apBAEHY IIPOCTETUYHY YaCTUHY IIOXIAHE 130aA0KCA3HHY,
Ha3UBAIOTHECSA (PAABOIIPOTEeIHAMM. AAS BCIX XPOMOIIPOTEIHIB BAQCTUBA Y4aCTh
Y CKAQAHUX OiOAOTIUHMX MpoliecaxX OpraHiaMy. AesKi 3 HUX YAOBAIOIOTH KBAHTU
COHSTYHOTO BUIIPOMIiHIOBAHHS i TEPETBOPIOIOTH iX B €HEepTit0 HOBOCTBOPEHUX
XIMIUHUX CIIOAYK — (DPOTOCHMHTE3 (XAOPOMINOBMICHI IIpoTelHu). IHIm TpaHc-
HOPTYIOTH A0 TKaHuH rasu (CO, i O,), 6epyTh y4acTh y TPAHCIIOPTi EAEKTPOHIB
i IPOTOHIB TIip Yac AMXAHHS KAITWHH, BIAIIOBIAQIOTE 3@ CIIPUMHATTS CBiTAQ i
KOABOPIB, BUAYUEHHS eHepril IIpy¥ OKUCHO-BIAHOBHUX ITporecax. AAd AFOAMHU
i BMCOKOOPTaHI30BAaHUX TBAPWH HAUBAKAMBIIIIMMU 3 XPOMOMNPOTEIHIB €
reMOIIpPOTeiHN. YCi IreMOIPOTEIHN MICTATh Y CBOEMY CKAAAL reM abo MOro
TIOXIiAHI.

PosrasgaemMo aAeTanbHIIIE OYAOBY ITeMOTAODIHY, OAHOTO 3 HAaBAa KAMBIIIIX
AT AFOAVHY 1 TBApHH OiAKIB KpoBi. BiH 1TepeHoCHTEL KPOB'T0 KUCEHb Bip, A€TeHb
AO TKAHUH, @ 3BIATM — AO AeTeHeBOi TKaHWHU BYTAEKUCAUM ra3. ['eMorao0iH €
OCHOBHUM Oy(hepOM epUTPOLUTIB 1 Hapa€ KPOBI YEPBOHOIO 3a0apBAECHHS. Y
CKAQA] TeMOTAOOIHY MOJKHA BUAIAWTH YOTHPHU IIONIAPHO IACHTUYHI CyOOAMHULIL.
Y 3A0pOBOI AOPOCAOL ATOAMHM B KPOBi PO3PI3HAIOTE 3 THUIIU I'e€MOTAODIHY:

1. emornoGin A, (Bip aHrA. adult — aAopocawmii), GiAKOBa YacCTHHA SIKOTO
ToOyAOBaHa 3 YOTUPHOX MOATIETTUAHUX AQHITIOTIB, 1110 HA3UBAIOTHECI TAOOIHOM.
JA\Ba 3 IIX AQHIIIOTIB Ha3BaHO O-CyOOAMHMUIIIMY, @ ABA iHIT — [3-CyOOAMHUIISIMU.
CxemaTraHO TeMOTAOGIH A 3armcyroTh Tak: HbA =a,f3,.

Yca monrekyaa OIAKOBOI 4aCTHHU Te€MOTAOOIHY CKAAAAE€TBCA 3 574
aMIHOKMCAOT. KosKHa 3 ITUX CyOOAMHUITH IIPUEAHAHA AO IPOCTETUYHOI IPYIIH,
Ha3BaHOI reMoM. TaKUM UMHOM, ¥ MOAEKYAI TeMOTAODIHY 3HaXOAUTHCS YOTHUPHU
MOAEKYAM TeMy i OAHa MOAEKYAa TAOOIHY, IO MICTUTh YOTUPHU CYOOAMHWUITL,
KOXKHA 3 sIKUX OOKYTy€ OAHY MOAeKyAy remy. Bmict HbA B cepeanbomy
CTQHOBUTBH 96 %.

2. T'emorao6in A, — TaKOX IMOCTIMHUM CKAGAHUK TeMOTAOOIHY KpOBi
AOPOCAOI AFOAWHM (HOTO BMICT CTAHOBUTH A0 2,9 % BiA YCBOTO IreMOrA0OiHy). B
HBEOMY 3aMicTh cybopununi "B" 3HaxoanThea "6": HbA, =09,

3. KpiM nux ABOX reMOIAOOIHIB, Y KPOBI AOPOCAOI 3A0POBOI AFOAMHU
MICTUTBCS 1€ TaK 3BaHMU (perarbHui remMornodin HbF (a0 1,5 % Bip, yceoro
Hb): HbF=a.y,.

Qetarpanii (Bip aura. fat — maip) — reMorno6iH HOBOHApPOAKEHUX. Y
KPOBi HOBOHAPOAKEHOI AUTUHU Ha Moro BMIcT mpumapae Ao 80 %. Y ki
IIepIIOro POKY >KUTTS AUTHHMU el IeMOINOOIH MalKe IIOBHICTIO 3HUKAe. Bin
CKAQMAQETHCA 13 ABOX O- Ta ABOX Y-CyOOAWHUIID.

Cnenudiunai BUAOBI BIAMIHHOCTI TeMOTAOOIHY TBApMH BHU3HAUYAIOTHCS
XIMIYHAM CKAQAOM OiAKa TAOOIHY, OCKIABKU I'eM B YCIX TBApHMH OAHAKOBUIML.
['eM B OCHOBI CTPYKTYpPH MIiCTUTB IIPOTOIIOP(IPHH, SKUU € ITOXiAHUM TeTpalli-
POABHOI cIoAyKM — 1opdiHy. OcTaHHIN TOOYAOBAHUM i3 YOTHPHOX MTIPOABHUX
KiAeIlb, 3B'si3aHUX MiXK cob60t0 MermHOBHUMH MicTkamu (-CH-). Tlip dac
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dpopMyBaHHS IPOTONOPMIPUHY B CTPYKTYPi NOPMIHY BiAOYBAETHCS 3aMillleHHA
YOTHPBOX @TOMIB BOAHIO (B ITOAOKeHHSX 1, 3, 5, 8) Ha MeTHABHI I'PyIIH, ABOX
aTOMIB BOAHIO (B TOAOKeHHsX 2, 4) — Ha BiHiabHI rpymu (-CH=CH,) i ABox
aTOMIB BOAHIO (B TOAOXKEHHSIX 6, 7) — Ha 3aAWIIKU IPOITIOHOBOI KUCAOTU
(-CH,-CH,-COOH).

CH,CH,COOH CH>CH»,COOH
Iopgin Ilpomonopgipun

Harvinommpesnimoro ¢opMoro nporonopdipuHy € Horo izomep IX, 1o
MiCTUTLCS B TeMOTAOOIHI, MiOTAOOiHI ¥ OIABIIOCTI ITUTOXPOMIB. ['eM siBAsSIE COO0IO
XEAATHUM KOMIIAEKC IIPOTONOP(IipUHY 3 aTOMOM 3aAi3a, 10 KOOPAMHAIIIMHO
3B'sI3aHUM i3 YOTHpMa aToOMaMU a30Ty MiPOABHUX Kinellb. [T'aTuii Koopau-
HaIiMHNUY 3B'130K aTOMa 3aAisa ¥ae Ha 3B'sI3yBaHHS iMiAQ30ABLHOTO 3aAMIIKY
TICTUAMHY B CKA@Al TA0OiHY. LLIocTM KOOPAMHAIIMHUM 3B'SI3KOM aTOM 3aAisa
abo 3B'SI3YETHCS 3 KUCHEM, a00 BiH 3aAMIIAETHCS BIABHUM.

Crioayka reMOTAODIHY 3 KUCHEM Ha3MBAETHCS OKCUTEMOTAODIHOM. Y HHOMY
KHCEHb, KPIiM 3aAi3a, 3B'I3Y€ThCS Ife CAQOKMM 3B'SI3KOM i3 3aAMIIIKOM APYTOT'O
TICTUAMHY MOAEKYAU TAOOIHY. [Topsia, i3 M, IIPOITIOHOBI 3aAUIIKY IIPUEAHYEOTE-
Cs 3@ PaXyHOK eAeKTPOCTAaTUYHMX CHA AO 3aAWIIKIB OCHOBHMX @MiHOKHKCAOT,
30KpeMa AO Ai3MHY. 3aAWIIKYA METHABHI Ta BIHIABHI 3 MOAEKYAM I'eMy YTBOPIOKOTE
3B'SI3KH 3 MAPOOOHUMY aMiHOKMCAOTAMHM — BAAiHOM, AEUITMHOM, i30AEHUITIHOM.
TakyM 4MHOM, 3B'sI30K MK IFeMOM
i TAOBIHOM € AOCKTB MirtHMM. Moro
MOJKHA 3PYWHYBATH CYMIIIIIIO
aIeTOHY i COASTHOI KHCAOTH. 3a
IIMX yMOB TeMOTAOOIH PO3KAa-
DAETLCS HA IeM, B SKOMY 3aAi30
OKHUCHIOETBECSI AO TPUBAAEHTHOTO
(Tak 3BaHUM r'eMiH), i TAOOIH, KM
AEHATYPYETHCA i BUIIAAQE B OCAA.

ApyruM noxipAHUM reMOTAO-
0iHy € KapOOKCHUTeMOTrAOOiH
(HbCO). Lle crmoayka reMOrAo- CH,CH,COOH  CH2CH2COOH
OiHy 3 4apAHMM ra3oM. BoHa 3Hay- T'em
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HO MIITHIINE, HDK OKCUTeMOINOOIH. TOMY IIpM OAHOYACHOMY BAMIXAQHHI CYMIIIII
KHCHIO 1 YaAHOTO ra3dy B KPOBI IIEPEBAJKHO OYAe YTBOPIOBATHUCH KApOOKCHU-
reMOTrAOOIiH (00 OKCUTEMOTAOOIH AETKO AMCOINIOE i KUCEHb BUTICHSETHCS
YapAHUM Ta30M):

HbO, =—= HbCO + O,

YapHUM ra3 Ma€ 3HAUHO OIABIIY CIIOPIAHEHICTH i3 reMOTAODIHOM, HiK
KHCEHb, TOMY BIH AASl OPIaHi3My € BHUCOKOTOKCHUYHUM. Peakiiiss yTBOpeHH:
HbCO 3BopoTHa, are TIABKM 3@ YyMOB BHCOKOI KOHIleHTpallii kucHio. Ocb
yoMy npu oTpyeHHi CO moTepmiroro Tpeba BUHOCUTH Ha CBiKe TOBITPS.
3'epananns Hb i3 CO npumnuHse TpaHCIIOPTYBAHHS KHUCHIO AO KAITHH i MOsKe
NIPU3BECTU A0 CMepTi. Ko B noBiTpi MicTuThCca A0 1 % CO, o 95 % Hb
nepexopnTs y opMmy HbCo. Are TSKKe OTpyeEHHSI HACTA€ HaBITh TOAL, KOAU
B mioBiTpi € 0,1 % CO.

HacTymHoro moxiaHoio reMora06iHy € KapOreMorAoOiH. BiH yTBOproeThCs
pu B3aeMopii Hb i3 CO,. Aae B it crioayti CO, IPUEAHYETBCST HEe AO 3aAi3a,
a Ao NH,-rpymu rAoGiHy: +CO

HbNH, + CO, === Hb NHCOO" + H*

TakuM €cIIOCOOOM 13 TKQHWH OPraHi3My AO A€T€Hb TPAHCIOPTYETHCSA
Ao 10-15 % CO,. Peakuis yTBopeHHsT KapOreMorao0iny nepeoirae HarpaBo
B TKQHWHAX OPraHi3My, @ B A€T€HIX — HaBIIAKU.

[Tip, BmAMBOM OKCUAHUKIB Hb mepeTBOpIOETHCS B METTeMOTAOOIH, IITO
MICTUTh TPUBAAEHTHe 3aAizo. Hu>kue MOAQETHCS cxXeMa IepeTBOPEHHS
reMOTr'AODIHY.

+CO +0,
HbeCO <« Hb > Hb-O,
KapbokcureMorao0in -Oz OKCUremMoraAo0in
O
Hb+CO,
KapOremMorao6iH
Hb(Fe*) + O,  sxuementm MeteHb(Fe®*) + O, O, — cynepokcug-
MemreMorro6in AHIOHPAGUKQAA

MeTreMorno6iH TaKOK He 3AQTHUM 3B'SI3yBaTH i IEePEHOCUTH KHUCEHD,
TOMY IIPU BUCOKMX MO0 KOHIJEHTpPAlliIX CMepTh MO’Ke HACTaBaTH, gK i IIpu
Ail CO. Are He3HauyHe YTBOPEHHSI METTEMOTAODIHY MeHI HeOe3lleuHe, HivK
HbCO. Tomy MeTreMOTAOOIHOYTBOPIOBaUYi BHUKOPUCTOBYIOTH iHOAI AASL
AIKYBaHHS OTPYE€Hb IliaHipAaMm: MeTTreMOTAOOIH i3 IjiaHipaMu yTBOPIOE
MaAOTOKCUYHY CITIOAYKY ITiaHMeTreMOTAOOIH. MeTreMorao0iH MOsKe 3B's3yBaTh
20 30 % cmepteasHoi po3u HCN (puc. 1.24).

CHpugioTh YTBOPEHHIO METTeMOTAOOIHYy METHAEHOBA CHUHBKA, HITPUT
HaTpito Ta iHIIN OKCUAHUKU, MiA BOAWBOM SIKUX 3aAi30 B TeMOTAOOIHI 3
ABOBAAEHTHOTI'O IIEPEXOAUTH Y TPUBAACHTHE Yy MeTreMOrAOOiHi. [lpu mpomy
4epBOHEe 3a0apBACHHS PO3UYMHY, IO MICTHUTH I'eMOIAOOIH, EPEXOAUTH Yy
KOPHYHEBE (3a YMOB KHMCAOI peakiiii). YTBOpPEeHHSI MeTreMOTAODIHy €
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Puc. 1.24. Cxema yTBOpEeHHSI NOXiAHUX reMOrA0OiHY.

HOPMaABHUM (Di3IOAOTTYHMM IIPOIIECOM 3a PAaxXyHOK aBTOOKUCHeHHs Hb. B
HOpMIi y KPOBI MICTUTECA =1-2 % MeTreMOrAoOiHy. Bip OIABIIIOTO 3pOCTaHHSA
PiBHSA METreMOIAOOIHY 3aXMINAe MeTTeMOTAODIHPEAYKTa3a, sKa BiAHOBAIOE
HAAAUIIKKA MeTTeMOTAOOIHY A0 Hb.

Y cyaO0Bit MEAUTIUHI AAT iAeHTHIKAITil TeMOTAOOIHY, BUIBAEHHS OTPYEHD
CO abo MeTreMOrrOOiHOYTBOPIOBAYaMM KOPUCTYIOTBCH CIIEKTPAABHUM
QHAAI30M KpOBI Yy BUAMMIN YaCTHWHI €AEKTPOMArHITHOTO BUIIPOMIHIOBAHHS.
Crnektpu norauHanis HbO, i HbCO xapakTepusyroThCsi HAsIBHICTIO AysKe
MOAIOHMX CMYT IIOTAMHAHHS, PO3MIIIEeHNX y >XKOBTIM i 3eAeHIiM YacTHHAxX
CIIeKTpa. BiAMiHHICTH TIABKM B TOMY, IO CMYTH IIOTAMHAHHA KapOokcu-Hb
A€ITo 3MilleHi B OiK KOPOTKUX AOBJKUH XBHUAL. Y METTeMOTAOOiHI, IIT0 Mae
KOPWUYHEBUM KOAID, XapaKTepHI AAI Te€MOTAOOIHY CMYTH 3HUKAIOTH 1 3a-
AWIIAETHECS OAHA CMyTa B YepBOHIM 4acTuHI criekTpa. Ha puc. 1.25 HaBopumo
CXeMy CIIeKTpa IIOTAMHAHHSA I'eMOTAOOIHY 1 TOTO MOXIAHMX.

Miorrobin — OiAOK M's13iB, IO MicTUTL reM i rAoGiH. AAae TA0GIH
reMOr'AOOIHY i 'AOOIH MiOTAOOIHY BiAPIZHAIOTHCS MK cO00r0. MOAeKyAsIpHA
Maca MIOrao0iHy B 4 pa3u MeHIIa Bip reMorao0iny (17000 paasroH). CepepHilt
BMicT Miorao0iny (Mb) ckaapae 0,3 % Bia Macu Tina. TpuBani dizuyHi
HaBaHTaKEHHS, TPEHYBaHHS MABHUIIYIOTH MOTO BMICT y M'SI30BiM TKaHHUHI.
I'emu Hb i Mb MaroTh OAHAKOBY CTPYKTypy. binkoBa wactuHa Mb mpea-
CTaBA€HAa OAHMM IIOAIIIENTUAHKUM AaHIforoM. Ha nportusary Hb, mioraobin
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B 5 pasiB MIBUAlIIE 3B's3y€ O,. 3aBasku npoMmy Mb CTBOpROE 3amac KUCHEO
i 3a0e3nevye AMXaHHS M'513iB AO HaAXOAKeHHsT O, 3 TeMOrAOOiHOM KPOBi. Y
ATOAMHU i BUIMMX TBAPHH, IO >KUBYTb Ha CYXOAOAi, Mb 3B'sizye amiiie A0
10% O, mo e B opraniszmi. AeAbdiHy, TIOACHI, Yepemnaxu AOBIO MOXKYThb
nepeOyBaTu IIip BOAOIO Oe3 IOBITPS, IX JKUTTEAIIABHICTH IMIATPUMYETHCS
KHCHEM MIOTAOOIHY.

Mb y BipAHOBAEHIN (popMi 4EPBOHOTO KOABOPY 1 Ma€ OAHY UIMPOKY
CMYTy HOTAMHAHHA B AiAgHI 564 HM. [Topi6HO A0 Hb, MioraoGiH 3paTHUM
YTBOPIOBATU IIOXiAHI 3 KUCHEM, OKCUAOM BYTAEINIO, IiaHipAaMU. 3a pPaxyHOK
MiOTAOGIHY M 's131 HaOyBarOTh Y4ePBOHOTO KOABOPY, 3aA€KHO Bip OTO BMIiCTY
M'SI3U AIASITBCSI Ha YEPBOHI 1 OiAi.

[MopyiieHHsT CTPYKTYpPU MeMOpaH M'SI30BUX BOAOKOH IIPU3BOAUTH AO
nosgsu Mb B ceui. MioraoOiHypisa CBIAUUTE PO 3HAYHI IOPYILIEHHS He TIABKHU
M'si3iB, are i HUPOK.

Binku MITOXOHAPINM i €HAOTIAA3MATHUYHOI CITKU — IIUTOXPOMHU — TAKOXK
BIAHOCATBCSI AO TeMONpoTeiHiB. BOHM TpPaHCIOPTYIOTH €AEKTPOHU IO
AAXAABHOMY a00 OKCUT€HAa3HOMY AQHITIOTY i, TaKMM YMHOM, 0epyTh y4acThb
B OKHCHO-BiAHOBHUMX IIpollecax, II0 CIPsIMOBaHI Ha BUPOOAEHHS eHeprii B
AAXAABHOMY AQHITIOTY MITOXOHAPINY a00 3HEITKOAKEHHA TOKCUYHUX PEYOBUH
B €HAOIIAA3MATHUYHIN CIiTIII KAITHHH.

AEe3IHTOKCHKYIOUy (DYHKIIiF0 B OpPraHi3Mi BUKOHYIOTB I KaTarasa Ta
IIePOKCHAQ3a, IO TAKOK HaAeKaTb A0 I'eMOIPOTelHIiB: MOAeKyAd KaTara3u
MiCcTUTh 4 TeMU, a MepoKCHAa3a — OAMH. AeTaabHillle PO HUX MO’KHA
Ai3HaTHCS 3 po3piry "DepmeHTH".

ODyHKIII0O TepeHOCHUKA KHUCHIO B AESIKUX 0e3XpeOeTHWX OpraHi3miB
BHUKOHY€E OiNOK TeMOAIM@oreMoliiaHiH. Y HOro CKAAAl MICTUTBCS Mipb, 11O
HaAQ€ reMOlliaHiHy OAAKUTHOI'O KOABODY.

Y KpOBI TBapuH 1 AIOAMHMU 1Ile € HEreMOBI XPOMOIIPOTEIHY, AKi MICTATH y
CBOEMY CKAaAl MeTaan. CropM BIAHOCATHCSA IEPYAOIIAA3MIH i TpaHC(epuH. Y
MOAEKYAL [IEPYAOIINA3MIHY 3HAXOAUTHECS 8 aTOMIiB Mial. Llel OIAOK TakoX Mae
CUHIN KOAip. BiH BUKOHyE pOABb TPaHCHOPTHOI i OydepHOi cucTeM AAST Mipl B
opraHi3Mi. Taky >K pOABb AT 3aAi3a BUKOHYE XPOMOIIPOTeIH TpaHceprH. biablile
PO HUX Ai3HaTHCS MO’KHa 3 po3piny "Bioximis kposi'. I[Tpo Heremosi

v

3anizocipuani Ginku — 3 posainy "BioxiMis Kposi' 1 "TkaHWHHE AMXaHHS .

6.2. ®ocdonpoTeinu

Docponpomeinu — CKrapHI OiAKH, 1IO MICTATH OIAKOBY 4YacTHHY i
3aAuIIoOK ochopHoi KucAoTU. OCTaHHSA MOEAHYETHCS CKAAAHOe(ipHUM
3B'SI3KOM i3 TIADOKCHABHUMU TPYyIaMM aMiHOKHUCAOT CEpUHY abo TpeoHiHYy.
L1i OirKM 3HAXOAATHCS B MOAOLL, IKpI pHUO, JKOBTKY KypS4OIO SMIA. Y MOAOILL
BUSBAEHO OINOK KaselHOTeH, IO CKAAAAETHCA 13 (ppakiiit arbda-, Oera- i
raMMa-Ka3eiHiB. Y >XOBTKY KypsuOTO AWId 3HAXOAATHCSA OIAKM BiTEAiH,
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BiTeaeHiH, (pocdoBiTUH, Yy O6iAKY Mg — OBOaAbOyMiH. Pub'sua ikpa MiCTUTB
doconpoTeln iXTyAiH.

®ocdopra KuCAOTa ¥ (PocdonpoTeinax, BiAIIEIAIOIOUNCE, MOXKE BU-
KOPUCTOBYBATHUCH OPTaHI3MOM AASL €HEePreTUYHMX i MMAACTUYHMX Iirel. Came
TOMY BOHU MICTATHCS II€PEeBKHO B TUX NPOAYKTaX, SKi BUKOPUCTOBYIOTHCS
B eMOpioreHesi abo B OCTEMOPIOHAABHOMY IIepIOAl. Aeski docdonporelnu
NIPOSBAFIOTH (DEpMEHTAaTUBHY aKTUBHICTH (pocdoprrasa, MENCUH Ta iH.).

6.3. AinomnpoTteinn

Ainonpomeinu — Tpyna CKAAAHUX OiAKiIB, KOMIIOHEHTAMM SKUX € OIAKUA
1 Almipy. TIpOCTETHYHOKO YaCTUHOIO B HUX MOXKYTb OyTH HEUTPAABHI JKUPH,
SKUPHI KMCAOTH, (POCEOAIMIAN, XOAECTEPUH. YMOBHO AINIOIIPOTEIHW MO>KHA
TIOAIAMTH Ha PyXOMI (AIIIOIIPOTEIHM IIA@3MHU KPOBI, MOAOKA Ta iH.) Ta PiKCOBaHi,
a00 CTPYKTYpHi (MICTATBCA B CKAaAL MeMOpaHs). Ilepiil po3umHAIOTHCS Y
BOAL, @ APYIl — B KMPOPO3YMHHUKAX.

AO CKAAAy AITONIPOTEIHIB ITAA3MU KPOBI BXOAATH HEWUTPAABHI Tpi-
AIUATAIIEPUHU, XOAeCTepPHUH, (pocdoninmipu Ta Oirnku. BoHU yTBOPIOIOTH
MilleAH, B IIeHTPI IKMX 3HaXOAATHCS TPIAIUATAIIIEpUHY Ta epipy XOAECTEPUHY,
A 3O0BHIIIHIN IIap YTBOpPeHUU (POCEOAITpAaMU, XOAECTEPUHOM HeeTepu-
dikoBaHUM Ta OIAKOM, TOOTO CIIOAYKaMHM, 110 MalOTh BiABHI IIOASIPHI I'PYIIU.
3a PaxyHOK IBOI'O TaKi AIIONPOTEIHW PO3UYMHAIOTHCA y IAA3Mi KpOBI 1
TPAHCIOPTYIOTH KPOB'I0 AO OpraHiB pi3Hi Aimian. Po3pi3usaioTh arbga-
AlntonpoTeiny, OeTa-AlMoIpOTeIHY, IIpebeTa-AllloNPOoTeiHN Ta XIAOMIKPOHHU.
Ko>keH 13 HUX BIAIIOBiAGE 3@ TPAHCIIOPTYBAHHS IIEBHUX BUAIB AlINAIB.
CTpPyKTYypHi AITOTIPOTEIHN BXOASATH AO CKAQAY MeMOPaHHUX YTBOPEHD KAITHH.
Bonu wmicTaTh Oiabille OiAKIB (A0 65-85 %) i pO3UMHSIOTHCS B JKHMPOPO3-
YMHHUKAX. Y WX AIITONPOTEIHaX OIAKYM YTBOPIOIOTH CEPLIEBUHY, & OOOAOHKY
YTBOPIOIOTH IOASIPHI AlITIAY, B IKi Ha4e 3aHypeHi OIAKOBI CTPYKTYPHU MEMOPAaH.
3a MosABY 3B'SI3KiB MK AIMAHUMU Ta GIAKOBUME CTPYKTYPaMH BIiATIOBIAQIOTH
pi3HI HEKOBAAEHTHI CHUAU B3a€EMOAil. 3aBAdKM iM OioMeMOpaHU MalOTh

crienuiuyHy MOABIMHY OIAKOBO-AINIAHY CTPYKTYPY.
6.4. TAikommpoTeiHu i MpoTeorAikanu

Iiikonpomeinu — CKAaAHI OIAKY, MTPOCTETUYHOIO YaCTUHOIO SIKUX €
ByrAeBOAM a00 ix moxipHi. I'lpum TipApOAisi rAiKONpOTeiHH, KpiM aMiHOKHUCAOT,
AQIOTh IIle TeKCO3aMiHU (TAIOKO3aMiHM, FaAaKTO3aMIiHM), TAIOKO3Y, IaAdKTO3Y,
MQaHO3y, OLITOBY, CipuaHy, HEMPAMIHOBY, CiaAOBY Ta IHIII KUCAOTU. ByraeBopHa
YaCTUHA TAIKOIIPOTEIHIB MO>Ke OyTH IpeACTaBAEHa MOHO- a0 ITOAiCaXapuAOM.
3 OAHIEIO MOAEKYAOIO OiAKa MOYKe 3B'sI3yBaTUCh Pi3Ha KiABKICTb BYyTAEBOAHEBHX
AQHITIOTIB.

Yci rAIKOIPOTEIHN MOAINAIOTECS Ha ABI I'PYIIN:

1) BAacHe TAIKOIIPOTEIHY;

2) IpOTeOoTAIKaHMU.
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Baacue raikompoTrelHM — Ije THINOBI OiAKHM. BMICT ByIA€BOAHMX KOM-
TIOHEHTIB B HUX — A0 4 %. IlpoTeoraikanu (cTapa Ha3Ba “MyKOIpOTeiHN")
MicTaTh A0 90 % i GinbITle ByTAEBOAIB. B IX CKAQAL MICTATBCI TAIKO3aMiHOTAIKAHU
200 KMCAI MYKOIIOAICAaXapUAY, SKi € XapaKTepPHUMU AAS CIIOAYYHOI TKAQHWUHU.
I'AlkonpoTeiHn 3yCTpidaroThCs Ccepep, BCIX KAACiB OIAKIB — (epMeHTIB,
TOPMOHIB, TPAHCIOPTHUX, CTPYKTYPHHUX OIAKIB TOIIO. AO TAIKOIPOTEIHIB
BIAHOCATBCS O, O, TAOOYAIHH, Pe3yC-aHTHUTIAQ, BOHU MICTSATBCS TAaKOX Y
CAM30BIN ILIAYHKQ, CAMHI, XPAIIOBIM 1 CIOAYYHIM TKAHWHAX. Y KUCAUX
MYKOIIPOTeIHaxX 3HaXOAUTHCS Oiablile 36 % BYTAEBOAIB. AO IX CKAAAY BXOAATH
MAaHO3a, TAIOKO3aMiH, TiaAypOHOBA Ta XOHAPOITHMHCIpYaHa KHCAOTH.
IAikonpoTelHN HMIAYHKOBO-KHUIIIKOBOTO TPAKTy HA3WBAIOTHCS MYLIMHAMMU.
MynHM — OCHOBA Pi3HHUX CAM3IB (CAWHH, IIIAYHKA Ta KHUIIIEYHWKA). BoHu
BUKOHYIOTh 3aXMCHY (PYHKIIiIO, MOCAAOAIOIOUM MeXaHiuHe Ta XiMiuHe
TIOAPA3HEHHS KAITUH TPABHOI'O TPAKTY PI3HUMU (DAKTOPaMY, 1110 IOTPATIASIOTE
i3 TO’KUBHUMU PEUYOBUHAMU. MYKOIA — IIPOTEOTAIKAHM CUHOBIAABHUX PIAWH
y cyrao0ax i xpsmax. BipairparoTb poab 3MalllyBaAbHUX MaTepiaAiB B anapati
pyxy. IX mpocTeTWdHOIO TPYIOIO € TiaAypoHOBAa Ta XOHAPOITMHCipyaHa
KucAoTH. Lli ocTaHHi, KpiM CHMHOBIAABHUX PIAWH, MICTITBCSA II€ B CKAQAL
MI>KKAITUHHOI OCHOBHOI PEUYOBHHU CIIOAYYHOI TKAQHWHU (OYAOBY IX AUB. Y
po3piai "Crioryuna TkaHUHA"). TaKUM YMHOM, TAIKOIIPOTEIHN BUKOHYIOTD Ay7Ke
Ba’KAMBI (PYHKIII B >KUTTEAIIABHOCTI OpraHiamy. AedKi 3 HHX € aHTU-
KOAQryASTHTAMM, HAIIPUKAAA, IIPOTEOTAIKAH TellapUH; TAIKOIIPOTEIH IIPOIEPANH
POSBASIE BAQCTMBOCTI @aHTUOIOTHKA; PSA (pepMEHTIB i TOPMOHIB 3a TPUPOAOIO
€ TAIKOIIPOTEIHaAMMU.

FAiKoTIpoTeiHN 3HAXOAATHCA TAKOXX y MeMOpaHaX, MepeBakKHO B
ImAa3MaTUuHIW. ByraeBopu maa3sMaTUYHUX MeMOpaH BipirpailoTh POAb
crienuivHUX ATaHAIB AAS OIAKIB. [1ia 4ac po3BUTKY IMYyHITETY IAiKOIIpOTeiHN
IIAA3MaTUYHUX MeMOpaH BHKOHYIOTH POAb aHTUTeHIB. PellenropHa pyHKIA
MeMOpaH TaKOXK Peani3yeThbCs 3a AOIOMOTOIO TAIKOIPOTEIHIB. ByraeBopu
TAIKONIPOTEIHIB MOJKYTh 3aXUINATH OIAKOBY 9aCTHHY BiA All IIPOTEOAITHYHUX
(pepMeHTIB. Tak, MyLIJUHN CAM30BOL TPABHOTI'O TPAKTY 3aXMIAK0Th CEKPETOPHI
KAITHHU BIA All IPOTEONITUYHUX (DEPMEHTIB; TAIKOIIPOTEIH IIIAYHKOBOT'O COKY
(BHYTpIIHINI hakTop KacTaa) 3axuInae i Cripusie BCMOKTYBAHHIO B KUIIIEUHUKY
BiTaminy B ,. BusBAeHO, 1110 TAIKONPOTEIHW ITAA3MHU KPOBi, HAIPUKAAA,
IIepyAOTIA@3MiH, TpaHC(epuH Ta iH., MAlOTh Ha KiHIIIX ITOAINENTHAHOTO
AQHITIOTa CiaAOBI KUCAOTH, IIO PETyAIOIOTH TPUBAAICTH IepeOyBaHHSI iX y
KpPOBI. SIKIIIO Bip II€PYAOIING3MIHY BIAIIEIIUTH 3AAWIIKUA CIAAOBUX KUCAOT, TO
BIiH IIASIXOM €HAOIIMTO3Yy INOTPAIASE B TENATOIIUTU, A€ IIiA BIAUBOM
Ai30COMAABHUX (DEPMEHTIB ITAAQETHCS PO3IIEIMAEHHIO. SIK HACAIAOK, mepiop,
HAIIBXUTTA [EPYAOIIAA3MIHY CKOPOYYETHCA Bip KIABKOX TOAMH AO AEKIABKOX
XBUAMH. 3MiHHM KOHIIEHTpallil IAiKOIIpOTelHIB y KpPOBI 3aCTOCOBYIOTH AAS
AlArHOCTUKM Ta e(PEKTUBHOCTI AIKYBaHHS 3aXBOPIOBAHb ITEUIHKMN.
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6.5. HykaeonpoTteinu

Hyxareonpomeinu — Ay’Ke BKAMBL OIAKM BCIX KAITHH. [3 HEUX CKha-
DAETBCS OCHOBHA Maca sapa. CamMe TOMY HYKAEOIPOTEIHUW BUAIAGIOTH i3
TKAHWH, 0araTux Ha SJAepHY PEYOBMHY (3aA03UCTa TKAHWMHA CEAe3iHKY,
ITAIIAYHKOBOI 3aA03H, CIIEPMATO30IAM, SAEPHI €pUTPOLUTH IITaXiB TOLIO).
HasBa HyKAeOIPOTEIHIB ITIOXOAUTE BiA AQT. CAOBA hucleus — gapo. Ynepiie
OyAm BupAinreHi miBeruapcbkuMm yueHuM O.Mimepom y 1872 p. 3 gaep
AeyKOIMTIB. BiH 3BepHYB yBary Ha KHMCAMI XapaKTep WX OIAKIB 1 IIOKa3as,
o GiAKOBa YacTWHA IIOB'SI3aHa 3 HEOIAKOBOIO, SIKy BiH Ha3BaB HYKAEIHOM.
TinbKM 3HQUHO IIi3HIIIE ii OyAO Ha3BaHO HYKAEIHOBOIO KHMCAOTOIO.

Taxum unnoM, HykaeonpoTeinu (HKIT) — 11e ckrapHi 6iaKY, TOOyAOBaHi
3 IIPOCTOro OinKa Ta HYKAEIHOBOI KUCAOTU. BcTaHoBAeHO TakoXK, 1o HKII
MICTATBCS He TIABKU B SIAPAX, @ M Y OUTOIIAA3MI Ta Il OpraHeAax (MITOXOHAPII,
pubocommu Tomio). Poar HKII 3yMOBAIOETBCA (PYHKIJIEIO IX CKAQAOBUX
KOMIIOHEHTIB, TOOTO OLAKIB I HyKA€IHOBUX KUCAOT. LI¥0 poAb MO>KHA 3BeCTH B
3araAbHOMY AO TIOAIAY KAITHH, CUHTe3y OiAKa i mepepaui CIIapAKOBUX O3HaK.
OpHak Hi caMi HyKAeIHOBI KMCAOTH, Hi OIAKOBa YaCTHHAQ, B3SATI OKpPeMO, He
MOXXyTb ii BipirpaBaTu. lllopo OiAKiB, fIKi BXOpATH A0 cKaapy HKIIL, To y
BHCOKOOPIraHi30BaHWX TBAPUH Ta AFOAVHU I1e IePEBaKHO IiCTOHM i IpOTaMiHu
(Ay>xui Ginku 3 pH, = 10), piatiie — aarOyminu i raoOyainy; y Bipycuux HKIT,
HaBIIaK¥, IlepeBa>kaloTh aAbOyMiHU i TAoOyAiHu. Y ckraapi HKIIT gapa
3yCTpiYaeTbCa 5 BUAIB TiCTOHIB (H1' H2a' sz' HS, H 4), IO PI3HATBCA MK
Cco60T0 BMiCTOM apriHiny Ta Aisuny. [Ncronm, mos's3ani 3 AHK y xpoMocomax,
BIIAMBAIOTH Ha OypOBY U oyHKIIIO AHK 1 peryaroroTs cHTe3 OIAKIB 3aA€KHO
Bip noTpeb opraxizmy. [IporaMiny, BipOriAHO, BUKOHYIOTH QHAAOTIUHY TiCTOHAM
(PyHKIIIIO y CIepMaTOLUTAX.

3a OirkoBuMu uvacThHaMu HKIT MOAIAGIOTE Ha HYKAEOIICTOHH Ta
HYKAEOIIPOTaMIiHM, a BUA HYKAEIHOBUX KUCAOT Hapae HKIT HasBu aAe30Kcu-
PUOOHYKAEOTIPOTEIHIB (XPOMATHH), @ B IIUTONAA3MI — PUOOHYKAEOIIPOTEIHIB
(pubocomu). CTpyKTypHa OpraHisaliid XpoOMaTHHY CKAQAHA i 3MIHIOETBECA 3
KAITUHHUM OUKAOM. [TpubAn3HO 2/3 4acTHMHU B XPOMATHHI IIpUIIapae Ha OIAOK
i 1/3 — nma AHK, He3nauna wactmaa — Ha PHK (a0 10 %). 3a paHumn
€AEKTPOHHOI MIKPOCKOIIl, B XPOMATHHI MOXXHA BUAIAUTU CTPYKTYPH, IO
Ha3WBAIOTBCA HYKA€OCOMaMHU. BOHU MOAIOHI A0 HMTKHU, IIO OOMOTYETHCS
HABKOAO HAMUCTHH. Y IMX YTBOPEHHIX (DPYHKIII0O HAaMMCTMHOK BUKOHYIOTH
MOAEKYAU TiCTOHIB, @ HUTKa NpepcTaBreHa AHK. 3aBpdKM Takill CTPyKTypi
AHK 3a0esneuyeThcss KOMIIAKTHE PO3TAITyBaHHA B SAPL KAITHHM.

A0 CKAapy prOOCOM (PUOOHYKAEOIIPOTEIHIB) BXOAUTD AEKIABKA AECATKIB
OiAKiB Ta AekinbKa pisHoBuAHOCTeM PHK. PubGocomu ckaaparoThes i3 ABOX
CyOOAMHUIIL — MAAOi i BeAMKOI. BOHUM IIpaIftoloTh IK MeXaHi3M AA O10CHHTe3y
OinKa (AMB. po3pin "bBiocuHTes 6iAKiB").

[H11Ti BUAM CKAQAHUX OIAKIB — (PAABOITPOTEIHU Ta CKAAAHI hepMeHTH —
OyAyTb PO3TASIHYTI B po3aini "DepmenT”.
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6.6. IlenTupm

Croayky, TOOYAOBaHI i3 aMiHOKHCAOT, 3B'sI3aHUX TIEITUAHUMU 3B'sI3KaMHY,
IO MICTITh AO KIABKOX AECSATKIB aMiHOKHWCAOT, Ha3WBAIOTHCS MNEITUAAMU.
[lerrTraK BUAIASIOTE ITpeTIapaTUBHO i3 OpraHiB i TKAHWH a00 OAEPKYIOTh XiMIUHO
LIAIXOM CUHTe3y. BOHM XapaKTepr3y0ThCs BUCOKOIO OIOAOTTYHOIO aKTUBHICTIO
Ta HU3BKOIO CTAOIABHICTIO B opraHi3mi mpu @isiororiunmx pH cepepoBuiia.
BBaskaroTh, 110 IIPHUPOAHI MENTUAM YTBOPIOIOTHCS i3 BIAIOBIAHMX OIAKIB NIpH
00OMe>KeHOMY IPOTEOAi3i IIiA Yac MOCTTPAHCAGIINHOI Mopudikarii (AUB.
"BiocunTe3 Ginka").

[Tenrrupay ANATE HA TaKi TPYIIN:

1) menTmaM — TOpPMOHU (IAFOKAroOH, Ba3OIIPECHUH, KAABIIMTOHIH TOILO);

2) menTHANM — PETYASITOPHM TPABAEHHS (FaCTPHUH, CEKPETHH Ta iHIII);

3) menTUAM — TOXipAHI OiAKIB CUPOBATKM KPOBi, III0 BIAMBAIOTH Ha
TOHYC CYAUH (OpapMKiHIH, KanipWH, aHTIOTEH3UH);

4) aTpionenTUAU — BUAIAEHI i3 TKAaHWHU TEePeACepPAd, ITIACUAIOIOTH
KAYOOUKOBY (DIABTPALLIO Ta BUAIAECHHS HATPIIO 1 XAOPUAIB HUPKAMUY;

5) HeUpONeNnTUAM — BUAIAEHI i3 TKAaHWH MO3KY. AedKi 3 HUX MaroThb
BiAHOIIIEHHS AO 3HEOOAEHHS, CHY, MEXaHi3MiB ITaM'siTi, HABYaHHS TOIIIO;

6) TAyTaTiOH — TPUMENTUA, (Y-TAYTaMiA-ITUCTEIHIA-TAITMH) 3HAMAEHUN
y 0araTbOX TKAHMHAX AIOAMHM, TBApPUH I POCAWH. 3aBAIKU BinbHIN SH-
IpylI BiH Oepe y4acThb B Peryadllil 0araTb0X OKUCHO-BIAHOBHUX IIPOIIECIB, €
MOTY>KHUM KOMIIOHEHTOM QHTHMOKCHAHOI CHCTEMU.

ByaoBa, MexaHi3M All Ta POAbL HA3BAHUX IIENTHAIB PO3TASAQIOTBECS Y
BIAIIOBIAHMX PO3ALAAX IIAPYYHUKA.

B KAIHII AT OIHKY CTYIIEHSI €HAOTEHHOI iIHTOKCHUKALIIIl IIPU TaKUX I1aTO-
AOTIYHUX CTaHAX, SIK OIMKOBA XBOPOOa, IEUYiHKOBA I HUPKOBA HEAOCTATHICTE,
3alaAbHI IPOIIECH, BU3HAYAOTh CEPEAHBOMOAEKYALIPHI IIEIITUAU B CUPOBATLIL
KPOBI, BMICT SIKUX BHACAIAOK aKTHBAIlil MPOTEOANITHUYHUX (PEPMEHTIB 3pOCTaE i
CBIAUWTE IIPO AECTPYKIiFO TKAHWH.
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TECTOBI 3ABAAHHS AASI CAMOKOHTPOAIO
3 PO3AIAY "XIMISI BIAKIB"

1. AOCAiAKYyBaHWM PO3YMH AQ€ TTO3UTHBHI peakiiii HiHTiAprHOBY i Doas. Sxi
UMOBIpHI KOMIIOHEHTH € B AQHOMY PO3YMHi?

A. TIpoaiH i (beHiNANQHIH.

B. TpunrrodaH i THPO3UH.

C. 0-aMiHOKHMCAOTH i ITUCTEIH.

D. IminokucaoTH i TpUnTopax.

E. o-amiHOKUCAOTH i1 TpuUIITO(aH.

2. MeTopAOM CIIEKTPOIIOASIPUMETPil MO’KHA BU3HayaTU OiAKH, IO MalOTh
CTPYKTYypY:

A. TlepBuHHY.

B. Bropuxny.

C. TperuHHy.

D. YerBepTHuHHY.

E. Tpunentuau.

3. HiHTriApUHOBHM peaKTHUB BUKOPHUCTOBYIOTb AAS SIKICHOTO BHU3HAYEHHS!
A. T'Aroko3m.

B. 0i-aMiHOKUCAOT.

C. HyKA€IHOBUX KUCAOT.

D. A30THCTUX OCHOB.

E. IMiHOKHCAOT.

4. B mponeci ripapoaisy Oinka:

A. 3MeHIIyeTbCS KiABKICTB BinbHIX COOH-rpym.
B. 30iABIIYETBCS KIABKICTB BIABHUX aMiHOTPYIL.
C. pH po3umnHy 3MeHITY€EThC.

D. YTBOPIOIOTHCS MENTUAHI 3B I3KU.

E. BupinsgteTbcst Ta301mopioHMM a30T.

AO CKrapHMX OIAKIB HaAe’KaThb:
. AABOYMIHH, TAOOYAIHH, AITOIPOTEIHMU.
B. INporaminy, pocthaTran, XpOMOIIPOTEIHN.
C. I'ninepodocaTrau, mpoTeiHaszu, akTOMiO3WH.
D. ®ibpuH, METaAOITIPOTEIHH, TAHTAIO3UAMN.
E. Hykaeo-, docdo-, Aino-, TAIKO-, XPOMOIIPOTEIHHU.

> 9

6. Y manjieHTa BMIiCT aAbOYMIiHIB B ITA@3Mi KPOBI € B MeKax HOpMHU. SKi cepep
HaBEAEHUX ITOKA3HUKIB € BIPOTIAHI AAS IIBOTO BUIIAAKY ¢

A. 25-30 t/A.

B. 35-40 r/A.

C. 40-50 r/A.

D. 50-60 r/A.

E. 65-85 r/A.
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7. CyMapHUHM TO3UTHUBHUY 3apsiA MalOTh OiAKY, B IKUX II€peBa’kaloTh:
A. Ai3uH i rAyTaMiHOBa KHCAOTA.

B. AcmaparinoBa i rayraMiHOBa KMCAOTH.

C. Ai3uH i aprifin.

D. MeTioHiH i THPO3UH.

E. Ai3uH i acriapariHoBa KUCAOTA.

8. BucoaroBaHHS — Ile 3BOPOTHE OCAAKEHHs OIAKIB 3 PO3UMHY A Al€to:

A. Conel Ba’KKUX METaAIB.

B. KoHIleHTpOBaHUX MiHEPAABHUX KUCAOT.

C. HacuueHnux Ta HalliBHACUUEHUX COAEY AYKHUX Ta AY’KHO3EMEABHUX MeTaAiB.
D. AAKanOiIAiB.

E. Bucokol Temmeparypu.

9. T'AikompoTeiHM CKAQAQIOTBCS 3 OinKa Ta:
A. 1lepeOpo3upiB.

B. ByraeBOAHUX KOMIIOHEHTIB.

C. Heoprasniunoro gocdopy.

D. 3abapBA€HUX PEUOBUH.

E. HykareoTHAIB.

10. ¥V nmanienTa P. BMicT 3araabHOro OirKa B IIAA3Mi KPOBi € B Me’KaX HOPMHU.
SIKi cepep HaBeAEHMX ITOKA3HUKIB BIPOTiAHI AAS IIBOTO BUIIAAKY?

A. 35-45 t/A.

B. 50-60 r/A.

C. 55-70 t/A.

D. 65-85 t/A.

E. 85-95 r/A.

11. fki mpocTi GIAKKM BXOASITH AO CKAAAY HYKAEOIPOTEIHIB?
A. AAbOyMiHU, TAOOYAIHU.

B. ®ibpunoreH, KoaareH.

C. I'lpoTaminy, TicTOHU.

A. IIporaMiHU, TAIOTEAIHU.

E. [poreinoiay, niepeOGpo3upm.

12. I3oearekTpuyHa TOUKa OiAKIB — IIe 3HaueHHS pH, 3a gKoro:
A. BiroK cTae HaMOIABIIT I0HI30BaHUM.

B. BinOK € eAeKTpOHENUTParbHUM.

C. Moaekyaa Oirka HabyBa€e ITO3UTUBHOTO 3apPsIAY.

D. Po3uunHICTB OirKa HAMOIABIIIA.

E. BiAOK pYXAUBHUMI B €A€KTPUYHOMY IIOAL

13. Aixap npm3HauuB HAIlieHTY aHaAi3 6iAKoBUX (pakiliii Kposi. B aaboparopii
OyB BUKOPUCTAHUU MeTOp eAeKTpodopesy. fIKka BAACTUBICTBL OIAKIB AQ€ 3MOTY
3aCTOCOBYBaTU AQHUM MeTOA?

A. 3paTHICTB AO HaOyXaHHS.
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B. OnTruHa aKTUBHICTb.

C. BuCOKUI OHKOTUYHUM TUCK.

D. HagBHICTE €A€KTPUYHOIO 3apsAY.
E. Bucoxka B'sI3KiCTb.

14. CymapHUM HeraTUBHUMN 3apsip MalOTh OiAKH, B CKAQAIL SIKMX IIepeBa’kaloTh:
A. ApriHif i TAIITUH.

B. Ai3uH i apriuis.

C. I'nyramiHoBa i aciapariHoBa KUCAOTH.

D. Baninu i AeMIiuH.

E. AnaniH i TpeoHiH.

15. Y XBOpOro 3 XpOHIYHUM 3aXBOPIOBAHHSAM HHPOK IIPU 3araAbHOMY OTASIAL
BiaMiUaroThbC HaOpsAKU. bioxiMiuHWM aHaAi3 KpoBi BKasye Ha rimomnpoteiHemito. 3
MIOPYIIEHHSIM BMICTY 5IKOI (ppaKIlii OiAKiB ITAa3MM KPOBi HaMOiABIIT BipOTIAHO ITOB's13a-
HUM TaKUHN CTaH?

A. 3MeHIIeHHs aAbOYMiHIB.

B. 3meHIIeHHA O, -TAOOYAIHIB.

C. 3MeHIIeHHs 0L,-TAOOYAIHIB.

D. 3MeHIIeHHs B-TAOOYAIHIB.

E. 3MeHIIeHHS Y-TAOOYAIHIB.

16. 3 6ioAoriyHOI PIAMHU IIASIXOM BUCOAIOBAHHSI BUAIAMAU OiNOK, SIKUHM Oyae
BUKODUCTAHUU AASA AIKYBaHHA. SIKUM METOAOM MOJKHA 3BIABHUTH MOTO BiA
HM3bKOMOAEKYASIPHUX AOMIIIIOK ¢

A. CekBeHatii€ro.

B. Aenarypatiieto.

C. BUCOATOBaHHSIM.

D. EaekTpodopesom.

E. Ajanizom.

17. Y xBoporo aiarHoctoBaHO xBopoOy KoHoBaroBa-BinbCOHa, 3a SIKOI CIIO-
CTepIiraeTbCsl BHUAIAEHHS 10HI30BAHOI MIAl 13 cedero, BiAKAQA@HHA II B OpraHax i
TKaHWHAX. [TOpyIIeHHSA CUHTe3y SKOro OiAKa IIAA3MU KPOBI € HAMOIABII BIPOTIAHOIO
MIPUYMHOIO IIHOTO 3aXBOPIOBAHHS ?

A. TpaHchepuny.

B. lanrrorao6iny.

C. Llepyaomnaa3miny.

D. I'lponepauny.

E. Kpiorao0iny.
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PO3AIA 2. ®EPMEHTHN — BIOAOI'TYHI
KATAAIBATOPAU

OpHa 3 OCHOBHUX BiAMIHHOCTEM MiJK KUBHUM i HESKMBUM CBIiTOM IIOASITAE
B TOMY, 1110 IIOCTIVHICTb HESKUBOT'O I'PYHTYETHCS Ha MO0 XIMIUHIN HE3MIHHOCTI,
TOAL SIK CTAOIABHICTB 1 30epe’KeHHs JKUBOI'O 0a3yeThCs Ha Oe3lepepBHUX
XIMIYHWX 3MiHaX, III0 BiAOYBAIOTHECSA B HBOMY.

XiMiuHI IIporecu B OpPraHi3Mi KaTaAi3ylOThCS OCOOAMBUMM PEUYOBHHAMU
(biokaTanizaTopamMm), III0 Ha3UBAIOTLCS PepMeHTaMu, a00 eH3uMaMu. BueHHs
npo (pepMeHTHM — OAHA 3 HAMB&KAMBIIIUX NPOOAEM CydacHOi Oioaorii i
bioximii. Came ToMy XX CT. HA3UBAIOTh IT[e CTOAITTAM (DEPMEHTIB, 60 BUEHHS
PO HUX — IIe AITUIIE IIbOTO CTOAITTS. 3apa3 BCTAHOBAEHO, IIIO0 HeMae
KOAHOIO IIPOLIeCy B OpraHisMi, KU O BipOyBaBCa 0e3 ydacTi (hepMeHTIB.
TpaBnreHHd, eHeprosalesnedyeHHs, IIOOYAOBA CTPYKTYPHHUX KOMIIOHEHTIB
KAITHH i TKaHWH, PiCT, PO3MHOKEHHS, M's130Be CKOPOYEHHS, 3rOPTaHHA KPOBi
moB's3aHi 3 pobororo epmenTiB. DepMeHTAaTUBHI TPOIECU AIOAWHA
BUKOPUCTOBYBaAA Ille B TAMOOKIN A@BHUMHI. [IpOTATOM THCSUOAITH AIOAU
BUIIIKAAU XAiO, BUTOTOBASIAML CUD, BMHQ, 4al, OapBHUKY, AyOUAU IIKipu. Are
3aCTOCOBYBAHHA TYT (PEPMEHTATUBHUX TEXHOAOIIM MAAO CyTO €MITpUYHUMN
xapakrep. TepMmiH (pepMeHT ymepille BBIB Y HAyKy TOAAAHACBKUM YYeHUU
XVII ct. BauH-T'eABMOHT AAD PEUYOBUH, IO CTUMYAIOIOTH IEePETBOPEHHS
BHHOI'DAAHOIO COKY Y BHHO. Ilpy mpoMy BIAOYyBA€TBCS BHUAINGHHS MIXYPIIB
ragy, [0 Harapaye KUMiHHA (3 AaT. fermentatio — kuminHg, OpopinHg). Llei
mporiec Ha3BaAu (PEepMEHTAIli€l0, a PEeUYOBUHHU, 110 MOTO BUKAUKAIOTH —
pepMeHTaMU. ACIo Mi3Hillle OyB 3alIPOIIOHOBAHNY ITTe OAMH TEPMIH — €H3UMU
(Bip Tpell. en zyme — B APDKAJKax). 3apa3 OOMABA IIi TEPMIHU BJKUBAOTHCS
SJK CHHOHIMM. YUeHHA NPO (PEPMEHTH BHUAAMAOCH y CAMOCTIMHY HAyKy —
€H3UMOAOTII0 ab0 pepMeHTOAOTITO. Y 30-X poKax HAIIIOrO CTOAITTS (hepMEeHTU
BIepile OyAM OTpuMaHi B KpucTariuHomy BUTASAL (CamHep). 3apa3 Hapa-
x0ByeTbca 1oHaA 2000 depMeHTIiB, BCTAHOBAEHA iX IIPUPOAR, AT AEIKUX i
CTPYKTYpPQ, AAA OaraTbOxX — ICHYBAHHS PI3HUX MOAEKYAIPHUX (DOPM-
i30bepMeHTIB.

1. XIMIYHA TTPUPOAA ®EPMEHTIB

3a XiMIYHOIO IIPUPOAOIO (pepMeHTH — Ie OiAKH, IO NPOABASAIOTH
KaTaAITAYHI BAAQCTUBOCTI, TOOTO BOHU IIPHUCKOPIOIOTE ITepeOir Pi3sHMUX XiMIYHUX
IIpOIIeCiB, sKi BiAOyBalOTBHCS B JKMBOMY opraHizmi. depMeHTaM IIpUTaMaHHi
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BCl (pi3nKO-XIMIYHI BAQCTUBOCTI OIAKIB: BUCOKA MOAEKYASIPHA Maca, PO3Iiel-
AE€HHS AO aMIHOKHMCAOT IIiA 4YacC TIAPOAiI3y, YTBOPEHHS KOAOIAOIIOAIOHMX
PO34MHIB; BOHU He CTiMKi A0 BIIAUBY BUCOKHX TEMIIEPATYP Ta COAEU BAKKUX
METAaAIB, IIPOSABASAIOTH QHTUT'EHHI BAACTHUBOCTI, INAAQIOTBCS (PPaKijiOHyBaH-
Hi0. SIK i GiAKM, pepMeHTH TOAIAIIOTLCS Ha HPOCTi ¥ ckaaaHi. [TpocTi, abo
OAHOKOMITOHEHTHI, PepPMEHTU MICTATH y CBOEMY CKAQAL TIABKY aMIHOKUCAOTH.
Hanpukaap, nencuH, ypeasda, PHKasza Ta inmm. BiablmicTe pepMeHTIB €
ABOKOMIIOHEHTHUMHU, TOOTO CKAAAQIOTHCS 3 OIAKOBOI i HEDIAKOBOI (IpocTe-
TUYHOI) YaCTUH. Tx Ha3UBaIOTH 111e ToropepMeHTaMH, a iX CKAGAOBI, BIATIOBIAHO,
anogepMmeHTamMu (OiAKOBa YacTHHA) i NPOCTETUYHOIO TIpynoio, abo
Ko(pakTOpoM (HeOiAKOBa 4yacTHMHA (DepMeHTY);
ronoepMeHT == anogepMeHT + NpoCTETUYHA rpyna

[TpocTeTryHa rpyma MIIHO i IOCTIMHO 3B'd3aHa 3 arnogepmeHToM. SKIIo
HeOiAKOBa YacTrHa (DEpPMEHTY 3B'SI3aHa 3 ano()epMeHTOM HEIOCTIHO, TOOTO
3HAXOAUTHCS B AMICOITIMOBAHOMY CTaHI ¥ IIPUEAHYETHCS AO alIO(DEPMEHTY TIABKHI
i 4Yac KATAAITUYHOIO IIpoLecy, TO ii HAa3MBAIOTh KO(PEPMEHTOM, IHOAL —
KO(aKTOPOM. Yce K TepMiH KO(aKTop OiAbllle BJKUBAETHCS B THMX BUIIAAKAX,
KOAU HeOIAKOBA YaCTHHA (PEPMEHTY IIPEACTAaBACHA SKMMOCH MIKPOEAEMEHTOM
(MeTanroM), AKOMY IPUTAMaHHA I1fe U (PyHKIIiS aKTUBATOPa. 3araAroM, HeOIAKOBa
YaCTUHA CKAGAHOTO (pepMeHTy — HHU3BKOMOAEKYASIPHA I TEPMOCTAOIABHAE, TOAL
gK OIAKOBa — BHCOKOMOAEKYAIPHA i TepMoAabiAbHA. BaskAanBO, 1110 antopepMeHT
1 KO(pepMeHT TPOIBAIIOTE (PEPMEHTATHUBHI BAACTUBOCTI TIABKYM ITPU MMOEAHAHHI
ix. AlopepMeHT y CKAQAHOMY (DepMEeHTI BKa3ye Ha THUII [lepeTBOPEHb, BIATIOBIAQE
3a TaK 3BaHy CHeIU@IiuHICTS Ajl (pepmenTy. HeOirKOBa YaCTHHA TOAODPEPMEHTY
cupmsie 3B'3yBaHHIO (pepMEHTY 3 PEeYOBHHOIO, Ha SKy BiH Aj€ (cyOcTpaTom),
3AIMCHIOE TIepeAadyy eAeKTPOHIB, aTOMIB, iOHIB 3 OAHIEI PEYOBHMHM B IHIIY.
Ba>kamBo, 1110 OAHA 1 Ta JK HeOIAKOBA pedYOBMHA B OAHUX (pepMeHTax MOosKe
OyTHr 3B's3aHa 3 OIAKOBOIO MIITHO (SIK MMPOCTETHMYHA), @ B iHIMX — cAabo, i To
AMITIEe TTip Yac peakiii (KoepmenT). Hampuraaa, DAA, AeTKO BiAITIETIAIOETHCS
Bip, OIAKOBOI YaCTUHM OKCHAQ3M D-aMiHOKUCAOT, a 3 epMeHTaMU TKaHUHHOI'O
AVIXaHHS BiH YTBOPIOE MIITHUH 3B'SI30K.

2. KOOEPMEHTH, ABO KOEH3MNMU

KodepmeHT, abo KoeH3uM, Oepe ydacTb y IIepeTBOPeHHi cyOcTpary,
TOAL K anodepMeHT BKa3ye Ha TUIl peakuil. KodhepMeHTOM MOXKyYTb BUCTY-
IIaTH PIi3HI 3@ NPUPOAOI0 HU3BKOMOAEKYASIPHI OpraHiyHi, a TaKO’K Heopra-
HiYHI PEYOBWHM (METaAM), IO 3AATHI 3B'I3yBaTUCH i3 CyOCTPAaTOM i BHAO-
3MIiHIOBATH HOTO.

2.1. BitamiHu 9K KodepMeHTH

HartuacTime kodepMeHTaMU BUCTYNAIOTh BITAMIHM Ta IX ITOXIAHI.
Hamnpukaap, mipoochopuuir edip Bitaminy B, — TIID — € kodepmenToM

67



MipyBaTAETIAPOTeHAa3H, aAb(Pa-KETOTAYTAPATAETIAPOTeHA3! Ta TPAHCKETOAA3Y;
noxipHi Bitaminy B, — @MH, OAA BXOAATE A0 CKAGAY OKCHAHO-BIAHOBHUX
(bepmenTis. Cropu X HarekaTh 1 moxiaui Bitaminy B, — HAA i HAAD.
Kogepmentom mepeaMiHyBaHHSI Ta A€KAapOOKCUAIOBAHHS aMiHOKUCAOT €
moxipHi Bitamity B, — mipraokcaabpocdar. Bitamit B, € 0ocHOBOIO AAsT yTBO-
peHHa KOepMeHTy A (KohepMeHT allMAIOBaHH:A) Ta MaHTOTelHdocdaTy —
KO(hepMeHTy alMAIIEPEHOCHOTO OiAKa CHHTE3y JKUPHUX KUCAOT. Bitamin B, ) B
opraHi3mi mepeTBoproeThcsi Ha KogepmeHT TI'DK, mo OGepe ydacTb y
[IepeHeCceHHI OAHOBYTAGIEBUX (pparMeHTiB. [3 BitamiHy B,, yTBOPIOETBCS ABa
Ko(bepMeHTH — MeTHMAKOOaAaMiH Ta Ae30KCUAAEHO3UA-KOOAAAMiH, SKi pa3oM
i3 TTOK mnepeHOCATH i BUAO3MIHIOIOTH OAHOBYTAELIEBI (hparMeHTH IIip dac
CUHTe3y HYKAEIHOBUX KHUCAOT Y KPOBOTBOPHUX OPTaHax.

Bitamin H (6ioTrH) yTBOPIOE aKTUBHUM KO(PepMeHT — KapOOKCHOIOTHH,
1110 6epe y4acThb ¥ Ipollecax KapOOKCUAIOBaHHS. POAL KOhepMeHTIB MOXKYTh
BIAIrpaBaTi 1 BITAMIiHONIOAIOHI PEUOBMHM — AIOEBA KUCAOTA, YOIXIHOH,
KapHITHH Ta iHIIl. [lepia 3 HuX BXOAUTE AO CKAQAY MIPYBaTAETiAPOreHa3HOIO
KOMIINEKCY 1 Oepe ydacTb B OKCHAHO-BIAHOBHOMY INE€PeTBOPEHHI aabpa-
KETOKHUCAOT. YOIXiHOH CAY’>KUTH ITPOMIDKHUM IT€PEHOCHUKOM EAEKTPOHIB i
H* B AUXanbHOMY AQHITIO3i, @ KapHITUH BXOAUTH K KOPEPMEHT A0 CKAAAY
TpaHcdepas, 10 IEePEHOCITh 3aAUIIKN JKUPHUX KHUCAOT dyepe3 MiITOXOHAPI-
aABHY MeMOpaHy.

2.2. HyKAeOTHAHI KogepMeHTH

HanuacTimme kKogepMeHTaMU BUCTYIAIOTH HYKAeOo3uppuocdaTH,
piAllle — HYKACO3UAMOHO(DOCKhATH. Y CKAAAL KO(PepMEHTIB HyKACO3UAANGOC-
(haTy 3B'I3YIOTHCS 3 BYTAEBOAAMHY, AilliA@MH, aMiHOKHMCAOTaMU TOIIIO. Peaxkirii,
B IKUX O€PYyTh y4aCThb HyKA€OTHAHI KODEPMEHTH, 3BOAITHCS AO ITIEPETBOPEHHS
cyOcTpaTy B MOAeKyAi Kodepmenty. Hampuraap, neperBopenns YAD-
ratoro3u B YAMD-rarakTo3y (cTepeoizomepu3ariist). HykaeoTuani KopepMeHTH
MOJKYTb TAKOJK BUCTYIIATH B POAL AOHOPIB CyOCTPATIB y PeaKllisax IIepeHoCy
rpyi. Tak, YAD-TAIOKO3a € AOHOPOM TAIOKO3U AASL OIOCUHTEe3y TAIKOIeHYy,
YAD-TAIOKYpPOHOBA KHUCAOTa — AOHOP 3@AMIIKY TAIOKYPOHOBOI KUCAOTH B
peaKIligx KOH'IoTallil (Hampuraap, OinipyOiny). LIAD-XOAIH MOKe CAY>KUTH
AOHOPOM XOAIHY MiA Yac 6iocuHTe3y XOAiH(OChATUAIB.

2.3. ITopgipuHOBi KopepMeHTH

L1i xodhepMeHTH 3a CBOEIO CTPYKTYPOIO IMOAIOHI a00 HABITH TOTOXKHI TeMy
B reMOrAoOiHi. BoHNM MICTATH i0OHM MeTaniB, 30KpeMa 3aAai3a, fKi MOXYThb
3MIHIOBATA CBOIO BaAeHTHICTh (Fet? == Fe™3) i 3a paxyHOK IrOrO OpaTh
Y4acTb y IepEeHEeCeHHI eAeKTPOHIB IIip 4ac OKMCHO-BIAHOBHUX IIPOIIECIB.
I'TopdiprHOBI KOhEPMEHTH BXOAATEH AO CKAJAY TaKUX (DEPMEHTIB, SIK [TUTOXPOMU
(b, ¢ a, a,), kKaTarasa, MEPOKCHAA3a Ta iH.
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2.4. KoepmenTu-merarn ad0 METaAOBMIiCHI KOMIIAEKCH

3HaYHa KIABKICTh PEPMEHTIB AAS CBOEI Ail TOTpeOy€e HaABHOCTI METAAIB.
Y Takux (pepmMeHTax MeTaAu OepyTh y4acThb B OKMCHO-BiAHOBHUX ITpoOllecax
abo BIAIIOBIAQIOTH 3a YTBOPEHHS 3B'SI3Ky MK (bepMeHTOM i cyOCcTpaToM.
[HOAl BayKKO 3'icyBaTy, Y AQHHMM MeTaa abo HMOro i0H BXOAUTH AO CKAAAY
depMeHTy, UM BUKOHYE TIABKM POAB aKTMBAaTOpa (pepMeHTy. B octaHHBOMY
BUIIAAKY (PepMEeHT MOXKe KaTaAi3yBaTh peakiliito i 6e3 meranry. DepmeHTH,
110 MICTATH Y CBOEMY CKA@Al MeTaAl, 0e3 HUX He OyAyTb HPOSIBASITH XiMiuHOI
AKTHMBHOCTI. 3apa3 BCTAHOBAEHO, 110 OiabII HiXK 30 % i3 BiaooOMUX pepMeHTIB
€ METAAOBMICHUMHU 200 MeTaA03aAeKHUMU. MeTaro(epMeHTH 3yCTPiYatoThCS
B Pi3HMX Kracax PpepMeHTIB. [oH MeTaay MO’Ke BXOAWUTU B aKTMBHUM IIE€HTP
hepmenTy abo OyTU 3B'd3aHUM i3 3aAWIIKAMU aMiHOKHUCAOT allohepMeHTY,
IO PO3MIllleHI Ha IIEBHIN BIACTaHI Bip aKTMBHOIO LeHTPY. Kpim yyacTti B
OKHCHO-BIAHOBHHUX IIpOIlecax, PO IO CKA3aHO BHIIE, METAAU CIPHUAIOTH
(PbOpPMYBaHHIO BUIIUX CTPYKTYpP amnoepMeHTy, 9Ki TaKOK € HeOOXIAHUMM
M PYHKIIOHYBaHHA (pepMeHTy. Lli CTpyKTypu CTabiAi3yIOTBCS IIASIXOM
YTBOPEHHS COABOBUX MICTKIB MK I0HAMU METAAIB 1 KaPOOKCUABHUMU I'PYIIaMU
aMIHOKHUCAOT. Taki (pyHKIII 3A€0IABIIOTO BUKOHYIOTH METAAM ITOCTIMHOIL
BaAeHTHOCTI. Hanpukaap, i0HM Kaabllito CTabiAi3yIOTH aab(a-amirazy, ioHU
IIMHKY — @AKOTOABAETIAPOTreHasy (IIpU BIACYTHOCTI IIUHKY OCTAHHS AUCOITIFOE
Ha cyOOAMHUIL ¥ BTpayae aKTUBHICTH). HaBepeMo npukaapu hepMeHTIB,
IO MICTATh K KOPEPMEHTH METAAU:

AAKOTOABAETIADOTEHA3a, BYTiABHA aHTIApasa - ITMHK
apriHasa, aMiHOIIENTHAA3a — MapraHellb
ackopOaToOKCHAA3a — MiAB
IMUTOXPOMOKCHAA3a — MiAB, 3aAi30
KCaAHTUHOKCHUAA3a — MOAiIOAeH
docdaTasza — MarHin
CYIIEPOKCUAANICMYTA3a — MiAb, IIMHK

2.5. Koepmenru-gocharu ByraeBOAiB

KodepmernTamMu MOKyTh OyTH i AesiKi (pocdaTu ByraeBoaiB. Hapukaap,
2,3-puocorainepar € KopepMeHTOM (PocdoraillepomMyTasy, IO Ie-
PETBOPIOE IIiA 4Yac TAIKOAIZy 3-(ocorainepaTr Ha 2-pocdorainepar. Aps
AEdKUX (pepMeHTIiB POAb KOPEePMEeHTy MOJKYTh BUKOHYBATH MENTHAMN.
30KpeMa, TPUIIENTHUA TAYTATiOH (TAYTAMIAIIUCTEIHIATAIIWH), 110 MOXKe 3Ha-
XOAUTHUCH Y BIAHOBAEHIN abo okucHeHi# opMi (HS-SH- abo -S-S-), BUKoHye
PYHKIIIIO KOPEPMEHTY AAI 0araTbOX OKCHUAOPEAYKTA3, HAIPUKAQA TAyTa-
TIOHIIEPOKCUAA3U.
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3. CTPYKTYPHO-®YHKIIOHAABHI OCOBANBOCTI
®EPMEHTIB

BinbmIicTs (bepMeHTIB Mae 4OTUPHM PiBHI CTPYKTYpHOI OpraHizarii
(IepBUHHY, BTOPUHHY, TPETHUHHY i YeTBEPTUHHY), TOOTO € OAIrOMEPHUMU
OilAKaMy, IO CKAQAQIOTHCH 13 TpoToMepiB. KoskHa 13 cyOOAMHUIL a0 OKpeMi
IX YaCTHMHU BIAIIPArOTh IEBHY POAB Y IIpoIieci (PyHKIJIOHYBAaHHA (DEPMEHTY.
ITpocTi (OAHOKOMIIOHEHTHIi) (bepMeHTHU 3AINCHIOIOTH (DepMeHTaTHUBHE
IIepeTBOPEHHS CyOCTPaTy 3 yYacCTIO BAACHE OIAKOBOI MOAEKYAM. Be3rocepeaHto
Y4acTh Y peaxilii 6epe He BeCh ITOATIENITUAHNMI AQHITIOT (DEPMEHTY, @ TiABKU
He3Ha4YHa MOr'o YaCTHHE, 1110 OAU3BKO IIPUAATAE AO CyOCTpaTy. Y (hepMeHTaTUBHY
PEaKliito BKAFOUAETHCS TIABKU AEKIABKA 3aAUIIKIB @MIHOKUCAOT. Lli 3aauIiiku
MOXKYTb PO3TAIIOBYBATUC B IIOAIIIENITUAHOMY AQHITIO3L K IIOPYY, TaK 1 AAAEKO
OAVH BiA OAHOTO, aAe IIPOCTOPOBO BOHU MTOBUHHI OYTH AOCUTH 30AUIKEHI.

Hanpukaap, dhepmeHT prboHYyKAeasa, 1110 poailenatoe PHK, Mae cTpyk-
TYPY, K& CKPIMAIOETECS YOTUPMa AUCYAL(MIAHMMY 3B'I3KaMM (Ha PUCYHKY
3aIITPUXOBAHO). B KaTtariTmyHOMY IleHTpl (pbepMenTy v 12 1 119 morosxeHHI
TIOAITIENITUAHOIO AQHITIOTa 3HAXOAATHCS ABA 3AAUIIKU TiCTUAWHY, aAe BOHU
IIPOCTOPOBO 30AVIKEHI M MOJKYTh BUKAWKATU po3puB Moaekyan PHK. Ha
OAM3BKIN BiACTaHI Bip 3aAUIIKIB TICTUAMHY 3HAXOAUTHCA Ile 5 3aAMIIKIB
OCHOBHMX @MIHOKUCAOT, fIKi, OUeBUAHO, MOKYTh (pikcyBaTn PHK 1ip yac peaxuii
(puc. 2.1).

Ta yacTrHa MOAEKYAU (PEPMEHTY, SIKa 3'€AHYETHCS i3 CyOCTpaToM, Ha3u-
BA€ETHCSI AKTUBHUM I€HTPOM (pepMeHTy. AKTHBHUU IIeHTP BIATIOBipAQE 3a
CrIelnivHy CIIOPIAHEHICTh (PEPMEHTY i3 CyOCTpaToOM, YTBOPEHHSA (hepPMEHTO-
CyOCTPATHOI'O KOMIIAEKCY I KaTaAITUYHE IIePEeTBOPEHHS CyOCcTpary. B akTuBHO-
MY IIeHTpi (pepMeHTy YMOBHO PO3PIi3HAIOTH TaK 3BaHYy KATAAITUUHY AIATHKY,
A€ BIAOYBAETHCSA KaTaAiTUUHe IIEPEeTBOPEHHS CyOCTpary, i KOHTaKTHY, abo
SKIpHY AIASHKY, IO 3B'I3y€ (DepMeHT
i3 cydbcTtpaToM. CxeMa pO3TalllyBaHHI
CKAAAOBUX KOMIIOHEHTIB aKTHUBHOTO
[IeHTPYy IIOKa3aHa Ha PUCYHKY 2.2.

3a YTBOPEHHS AKTHUBHOTO IIEHTPY
dbepMeHTY, 5K i 38 KOT0 KaTaAITHUHY AifO,
BIAIIOBiA@E TPETMHHA CTPYKTypa OiAKO-
BOI MoaekyAau. OT>Ke, IIPU IIOPYIIEHHI
TPETUHHOI CTPYKTYpPHU (A€HATypallid)
PO3'€AHYIOTECSI TIPOCTOPOBO ITOEAHAHI
AMIHOKMCAOTHI 3aAMIIKHY i, IK HACAIAOK,
dpepMeHT BTpavya€ aKTUBHICTB. Y CKAAAL
Puc. 2.1. Cxema cTpyKTypu puboHyKaea- AKTHBHOI'O IIEHTPY IIPOCTOI'O dhepMeHTy
3u — epmenTy, mo riapoaisye PHK (3a  3HaxoanThCS TPUOAM3HO 15 3aAMIIIKIB
X. Kpro). aMIiHOKHUCAOT. AKTUBHMM II€HTP YTBO-
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Puc. 2.2. Cxema (pyHKIIiOHaABHOI opraHi3zalii MoAeKyAU pepMeHTY:
A — npocmuill gepmenm; b — gBoxomnonenmHull ¢pepmenm; B — arocmepuunuil
¢epmenm; A — axmuBHuUlU uyeHmp;, S — cyocmpam;, R — peryaamopruti, abo
arocmepudHull, yenmp, 1 — KQmMAAIMUYHA IAAHKQ, 2 — KOHIMAKMHA IAAHKA, 3 —
Kogaxkmop.
PIOIOTH 3AAMIIKK TAKWUX aMIHOKUCAOT, SIK CEPUH, LIUCTelH, IiICTUAUH, TUPO3UH,
AI3WH Ta AesKI IHIII, 110 HapQIOTh (DEPMEHTY SIK IIPOCTOPOBOI, TaK 1 EAEKTPUYHOL
CIIOPIAHEHOCTI i3 cyOcTpaToM. B yTBOpeHHI TMMYacOBOIO KOMIIAEKCY MiXK
depMeHTOM i CyOCTPaTOM Ba’KAMBA POAb HAAEKUTH AMCYAB(IAHUM, I0OHHWM,
a TaKOXK CAAOKUM 3B'si3KaM (BOAHEBI 3B's3KH, TIAPOOOHA B3aEMOAIS).

AKTUBHUU IIeHTP CKAQAHUX (ABOKOMIIOHEHTHUX) (pepMeHTIB MICTUTh Y
CBOEMY CKAAAlL AK KO(EPMEHT, TaK 1 Ty 4YacTUHY alnodepMeHTy, II0
IIPOCTOPOBO HMPHUAATAE A0 HBOro. KoepMeHT IIpu ITbOMy MOJKe BIATIOBIAQTH
3a YTBOpeHHS 3B'A3Ky i3 cyOGcTpaTtoM, (DOpPMYyBaHHS TPETHUHHOI abo
YeTBEPTUHHOI CTPYKTYPU AIllOPEepMEHTy i KaTaAiTUYHe IIepeTBOPEHHS
cyocrpary. @epmeHTH MOKYTh MaTH 1, 2, 3 i GiAbllle aKTUBHUX II€HTPIB, 110
3aAE€KUTH Bip KIABKOCTI IIPOTOMEPIB (CYOOAMHUIL), SKiI BXOAATH Y HMOTO
CTPYKTypPYy.

KpiM aKTMBHUX IIeHTPIB, y (hepMeHTax MOKyTb OyTH IIle TaK 3BaHI
AAOCTEPUYHI LeHTpH (BiA rpell. aroC — IHIIWM, APYTHM; CTepeoc —
HIPOCTOPOBUM, CTPYKTYPHUL). AAOCTEPUYHI IIeHTPU CAY’KaTh MiCIleM BIIAUBY
Ha (DEepMEeHT PI3HUX PEryAdTOPHUX YWHHUKIB, TOMY IX IIJe Ha3UBAlOTh
PETYASITOPHUMHU II€HTPaM{, & PEUYOBHHH, IIIO0 B3AEMOAIIOTH 3 AAOCTEPUYHUM
IIEHTPOM, OTPUMaAHN Ha3BY epeKTopiB. [ [prepAHAaHHS A0 AAOCTEPUYHOTIO IIEHTPY
edeKTopa IIPU3BOAUTE AO IIEBHUX CTPYKTYPHUX 3MIH B aKTMBHOMY II€HTpPI
Ta, K HACAIAOK, IIpUTHiYeHHd a0o0 IIABUIIEHHS aKTUBHOCTI (pepMeHTYy.
EdexTopaMu MOJXYTb CAYKUTHU IIPOAYKTH (PEPMEHTATUBHUX PeakIlil,
TOPMOHH, MEAIATOPU HEPBOBOL CUCTEMH, METAAU. AANOCTEPUYHUX IIEHTPIB (K
i aKkTUBHUX) (PEePMEHT MOXKe MaTu AEKIiAbKa, BIATOBIAHO AO KIiABKOCTI
IIPOTOMEPIB. Ba&XKAMBO 3a3HAUUTH, IO A@AOCTEPUYHI 1 aKTUBHI LIEHTPU Y
depMeHTax TPOCTOPOBO BiAOKPEMAEHi, TOOTO 3HaXOASITHLCS OAWH Bia OAHOTO
Ha TIeBHIM BipcTaHi.

3.1. I3o¢pepmenTu (izoeH3uMn)

DepmenTH, SIK 1 BCi iHIII OIAKH, XapaKTepHU3yIOTLCS MOAEKYASIPHOIO reTe-
pOreHHICTIO. 30KpeMa, Ti 3 HUX, IO IIOOYAOBaHI 3 AEKIABKOX CYOOAMHUILE,
MOJKYTb ICHYBaTH B PI3HUX MOAEKYAIPHUX (POPMaX, YTBOPIOKOUM ITiAl CIMeCTBa
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depMerTiB. Taki (popMu 3yCTpivaroThCA B PI3HUX TKAHWHAX OPraHi3My 1 HaBiTh
YCEPEeAVHI OAHIET KAITMHM. YIleplle Ile OyAO BCTAHOBACHO Ha €KCTpPAKTax i3
Pi3HUX TKAHWH, {Ki IIAA@BAAUCH eAeKTPO(ope3y B KPOXMAABHOMY TeAl 3
HacTyHUM (papOyBaHHAM OapBHUKAMY, CIIEIU(IUHUMU AAT IKOTOCH IIEBHOTO
depmerTy. Tak OyAO BHSABACHO, IO Ha eaeKTpodoperpami (pepMeHTH AQIOTh
IO AEKiABKA 3a0apBAEHUX CMYT, KIABKICTB SIKUX 3aA€KUTH Bip BUAY TKQHWHU.
Hanpukaap, AakTaTaeriaporeHasa (AAD) yTBopioBasa Bip OAHIED Ao II'aTu
3a0apBACHUX CMYT, 3aA€KHO Bip BHUAY TKaHUHU. OT)Ke, B Pi3HUX TKAHWHAX €
TI0 AeKiABKA MOAEKYAIPHUX (hopM AAL, SKi AIFOTB Ha OAMH 1 TOM CaMU CyOCTpPaT,
ane BIAPI3HAIOTBCA MiXK CO00I0 eAeKTPO(OPEeTHUUHOI pyxoMicTio. Taki
bepMeHTH, IO KATaAi3yIOTh OAHAKOBY PEAKINI0 1 3HAXOAATHCA B PI3HUX
TKaHWHAX, aAe BIAPIZHAIOTHCSA MiXK CO00I0 AeIKUMHU (Pi3UKO-XIiMIUHUMU
BAQCTUBOCTSIMH, HAIIPUKAA EAEKTPO(POPETUYHOIO PYXOMICTIO, MOAEKYASIPHOO
AKTUBHICTIO, CTAOIABLHICTIO, HA3UBAIOTHCS i30opepMeHTaMu, ab0 i30€H3UMaMHU.
B oCHOBI IIMX BIAMIHHOCTEU 3HAaXOAWTBCS eHETWYHO 3YMOBAEHA PI3HUIA IX
IIEPBUHHOI CTPYKTYpU. Are popMu (DEPMEHTIB, IO YTBOPHUAUCSA BHACAIAOK
MopudiKaril IIepBUHHOI CTPYKTYPU IICAS 3aBepIIeHHSI CHUHTe3y OinKa, He
BipAHOCATE A0 i30(hepMeHTiB. [30hepMeHTH € XapaKTepPHUMU AAST OIABITIOCTI
(bepMEeHTIB, SIKi CKAGAQIOTELCS 3 AEKIABKOX CYOOAMHUITE. BiAHOCHO AOOpEe BUBYEHI
i30bepMEeHTH AAKTaTAETIApOTeHa3!, MaAaTAETriAporeHa3y, KpeaTUHKiHa3!,
Ay>KHOI (pocartasy, amiHoTpaHcdepas Ta iH. Po3rasHeMo MHOKUHHI i30hopMU
AakTaTaeripporeHasu (AAID), gKa KaTaaisye 3BOPOTHY PeaKIliio ITepeTBOPEeHHI
ipOBUHOI'PAAHOI KHUCAOTU B MOAOYHY 3 ydacTio Kodepmenty HAA. Ha
enekrpodoperpami AALI' BUSBASETBCA S 130(pOPM, KOYKHA 3 KKUX MICTUTH 1O 4
CyOOAMHUIT, ane ABOX PIi3HMIX THIIB, sIKi YMOBHO ITO3HauatoThb "H"-Twmr (Bip
heart — cepne) i "M"-Ttum (Bipa muscle — m'sa3).

Ha puc. 2.3 nokasaHo po3pireHHS i BIAHOCHY KIABKICTB i30(pepMeHTIB
AAID' B pi3Hux opraHax. EKCTpakTi HaHeCeHI Ha AiHIIO, BiAMiYeHY HAAIIMCOM
"Crapt".

Ockinbku H-cybopmHMIli HecyTh OIABIT BUPasKEeHWM Bip'€MHUN 3apsia, 3a
yMOB enrekTpodopesy (pH=8,4), Hixk cyOopununi M, BOHH 3 OIiABIIOIO
IIBUAKICTIO PYXArOTBCSI AO @HOAQ 1 Ha (poperpami po3TalllOBYIOTHCS HaWAQAIL
Bi, AlHII CTapTy. 3 @HAAOTIYHOI IPUYMHU 130hePMEHTH, 1110 MICTATH IIEPEBAKHO
M-npoToMepH, PyXalOThbCS 3 MaAOIO MIBUAKICTIO B €A€KTPUYHOMY IMOAL M
3HAaXOAATLCS OinsT KaTopd. YcCi iHIM i3odpepMeHTH, 110 CKAAAQIOThC 3 M- i
H-cyboppamis, 3ariMatoTh IpoMikHI Micig. TakuM umHOM, AALT Mae 5 i30-
dopM, KOKHA 3 JKUX CKAAAQETHCA 3 TAKUX IIPOTOMEPIB:

AAT =H,, AAT,=MH,, AAI',=M,H,, AA',=M.H, AAI',=M,.

XapaKTepHO, 1J0 KO’KHA TKAaHWHA B HOPMI Ma€ CBOE CIIIBBIAHOIIEHHS
dopM, cBit izodepmenTHUN crnekrp AAI. 3a TUIOM i30hepMEeHTHOIO
crnexkrpa AAI' Gionroriuni 06'eKTH AIAATBCA Ha 3 Ipymnu:
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H, AT, BN T T
H3M1 /\Al"z .
MH, AN, —— =
1\43H1 AAr4 —e——
Crapt

Cepiie Hupku  Ileuinka M'a3u

Puc. 2.3. EnekTpodoperpama MHOXUHHUX (DOPM AaKTaTAeriaporeHasu.

1. I3 mepeBayKHUM BMiCTOM y CIIEKTPi aHOAHMX, "TIBUAKUX ' (hopM (AAT
i AAIL). Cropu BIAHOCSTB: Ceplie, MO30K, HUDKH, IAIIAYHKOBY 3aA03Y,
€PUTPOIUTH.

2. Tranunu 3 nepeBakaHuaM AAT, (rereHi, ceresinka, AiMpoBy3An).

3. TRaHUHY, B IKUX TI€PEeBa’KalOTh KATOAHI, "TIOBIABHI" i30popMH (IEUiHKa,
CKeAeTHi M'SI3H).

OTmke, MiOKapA, XapakTepu3yeThcst BUCOKUM BMicToM AATL 1 AAT, i ayrke
MaAVWM BMIiCTOM "TIOBIABHUX' KOMITOHEHTIB. [leuiHka i M's131, HaBIaKy, MiCTATD
OinbIIe "TOBiIABHUX' i30popM i1 30BciM Mano "MIBUAKMX' . BuBueHHs i30-
(pepMEeHTHOI'O CIIEKTPa IINPOKO BUKOPUCTOBYETBHCS B KAIHINL AAT Aue-
PEHIIIAABHOI AlAaTHOCTUKY OPraHIuHMX 1 (PyHKIIOHAABHUX YpaKeHb OPraHiB i
TKAQHWH, @ TaKO’K BCTAHOBAEHH$ ToItorpadii maToAorivHoro mporecy. Isodep-
MEHTH BIAIIPAIOTh Ba’KAUBY POAB Y PeryAdilil )epMeHTaTUBHOI aKTUBHOCTI,
a TaKOXK y IpoIeci pO3BUTKY i AudepeHIliarii KAITHH.

[TpuryckaioTh, 110 He TIABKA ()epMeHTH, are i OaraTto iHIMX OiAKiB
MOJKYTb ICHYBATH B KAITUHAX Y BUTASIAL YUCACHHUX (DOPM, SKI ABASIIOTH COOOIO
CyMIIII PI3HUX CYOOAMHMIIb, 3aKOAOBAHMIX PI3HMMM IeHaMu. BeamunHa cy-
MapHOI aKTUBHOCTI (PepMEHTY B TKAHWHAX 3aB’XAU BU3HAUAETHCH CIIiB-
BIAHOIIIEHHSIM i CyMOIO OKpeMUX i30(popM i 3aAeKUTH Bip CTaHy OpraHi3My,
BIKOBHUX OCOOAMBOCTEM i CTOPOHHIX UMHHUKIB, IIIO AiIOTH Ha OpraHi3M.

[Mutanusa GiocmHTe3y i30hepMeHTIB 3'scOBaHO HepOCTaTHLO. HasapHi
AAHI AO3BOASGIOTH NPUITYCTUTH, IIO BiH 3MIHIOETBCS 3aAE€KHO BipA PIBHA
MeTabOAI3MY IIPYM PI3HUX CTaHAX OPraHi3My. BHYTPIITHBOKAITUHHUN CUHTE3
i30(pepMeHTIB HNOPYUIYETHCA IIPU HEAOCTadi OiAKiB, IO HOTPANALIOTH B
OpraHiaM, a TakKo’K BiTaMiHiB, KOpepMeHTIB, HasIBHOCTI iHTiIOITOPIB TOIIIO.

3a pPaxyHOK 130(hepMeHTIB OOMIH PEYOBUH y TKAHWHAX I OpraHax Moyke
IIPUCTOCYBATHUCS AO All MIHAMBUX BHYTPIIIIHIX | 30BHIIIHIX YNHHUKIB. KokHa
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TKAHWHA Ma€ IHAWBIAyaABHUM HAOIp 130pepMEHTIB, AKUM XapaKTEpPU3YeE
criennpivHICTE MeTaOOoAI3My B HIlM 1 3a0e3nedye (DYHKIIOHYBaHHSA BCIX il
CKAAQAOBMX KOMIIOHEHTIB.

3.2. dyHKIioHaABHI (hepMeHTHiI cucremMu

Y (pyHKIIOHAABHOMY BipAHOIIEHHI (DepMEeHTH B3a€EMOAOIIOBHIOIOTE A0
OpHI OpHMX. XiIMiUHI CIIOAYKH IHOA] ITiA YaC IIepeTBOPEHB IIEPEXOAITH Yepes
AOBTI AQHITIOTH peakllil, B KX OepyTh y4acThb OaraTo (pepmenTiB. Hepiako
B TaKUX UYUCAEHHUX NEePeTBOPEHHIX HPOAYKTH IepIIoi peakxilii cAy>KaTb
cyOCTpaToM AAS HAcTynHOI. CyKYIIHICTb TAKHUX Peakliili CTBOPIOE IIOHSATTS
IIPO TaK 3BaHI METAOOAIUHI IIAIXH, IO XapPaKTEPU3YIOTh II€PETBOPEHHS
BYTAEBOAIB, JKUPHUX KHUCAOT, KETOKUCAOT Toimlo. DepmeHTH, 1m0 (QpyHK-
IIOHAABHO TIOB's13aHi MiJK COOOIO TIpM TTEPETBOPEHHI IEBHUX CYOCTPATIB i sKi
po3MillleHi B OAHMX i TUX CaMUX OpraHeAaX KAITHMHHU, OO'€AHYIOTBHCS IIip
MIOHATTAM (PYHKIIIOHAABHI (pepMeHTHI cucTeMHu, adO HAAMOAEKYASPHI
depMeHTHI acomjariil. [TpUKAGAOM TaKUX CHUCTEM MOXKYTb OyTH (PepMeHTH,
1110 OepPyTh YYaCTh Y PO3IIENAEHHI TAFOKO3H A0 IPOBUHOTPAAHOI 800 MOAOYHOL
KucAoTU. CIOAU BIAHOCSTH i (DEpMEHTH, 110 OKWUCHIOIOTH KUPHI KUCAOTH B
Tak 3BaHOMY ITUKAL KHoomna a0 aneTna-KoA. KoskHa AaHKa B WX AQHITIOTaxX
[IepeTBOPEHDb KaTaAi3yeThCs MEeBHUM (bepMeHTOM, a 3B'S30K MK CycipHiMu
PEaKIiIMM peaAi3yeThbCda dyepe3 NMPOMIKHI MeTaOOAITH.

OxkpeMi pepMeHTHI CUCTEMU acCollilioBaHi MiXX COOOI0 He TIABKH
(PYHKIIOHAABHO, aAe 1 CTPYKTYPHO. AO HHUX MOJKHA BIAHECTH, HAIIPUKAAA,
oAipepMEHTHUN KOMIIAEKC IIipyBaTAETiApOTeHa3U, 110 BKAIOYAE B cebe
AEKiABKa (pepMeHTIB, SIKi yepe3 AEeKiAbKa CTaAill 3AIMCHIOIOTH OKWCHEHHS
MIPOBUHOIPAAHOI KUCAOTHU. [TOAIOHOIO € I cuCTeMa CHUHTe3y JKUPHUX KUCAOT,
AO SIKOi BXOAATH CiM CTPYKTYPHO O0'€AHAHUX (PEPMEHTIB, IO BUKOHYIOTh
CIIABHY (DYHKIIFO — CHHTe3 >KMPHUX KHUCAOT.

AesKi CTPyKTYypHO-(DYHKIJIOHAABHI acolialiil (pepMeHTIB 3aKPIlIAIOOTECA
Ha MeMOpaHi 1 YTBOPIOIOTE CBOEPiAHI AQHITIOIHM, a00 KOHBEEPH, (DEPMEHTIB,
yepes sKi i3 MeTOI BUAY4YeHHs eHeprii mepepatotbes "e" i "H*". Moyknaa
BBaJKATH, 110 MOAI(DEPMEHTHI CTPYKTYPHO-(PYHKITIOHAABHI CUCTEMU B KAITUHAX
AOCHUTE IIOIINPEHI, BOHM BUKOHYIOTb OIOAOTIYHO Ba’KAUBI (PYHKINII 1 MarOTh
IiepeBaru HaA HeacolioOBaHMMU (DepMEeHTaMU: CKOPOYYIOThCS BIACTaHI, Ha
SIKi TIOBMHHI IIEPEHOCUTUCS METAOOAITH B i30ABOBaHUX (DEPMEHTHUX PeaKITisX,
BOHM MEHIII €HEPTrOEMHI, OIABII UYTAUBI AO PETYAITOPHUX BIIAUBIB.

4. BAACTUBOCTI ®EPMEHTIB K KATAAI3ATOPIB

DepMeHTH MalOTh PsIA BAACTUBOCTEM, ITOAIOHMX AO HEOiOAOTIUYHUX
KaTaAi3aTopiB, are OAHOYACHO i BIAPI3HAIOTHCH Bip HUX. CINIABHUMU AAS
BCIX BUWAIB KATaAl3aTOPIB €:
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1. BoHU IPHUIIBUAIIYIOTH TIABKM Ti peakilil, SKi MOJKAMBI 3 TOYKU 30PY
TEPMOAVHAMIKHY, TOOTO Ti IIPOIECH, IO UAYTH Y HAIPSAMKY TEPMOAMHAMIYHOL
PiBHOBAry, are 3 MAAOK HIBUAKICTIO.

2. BoHu He 3MiHIOIOTH HAIPSAMKY peakxllii.

3. KaraaizaTopu 30iABIIYIOTH IIBUAKICTE HAOAMDKEHHS CUCTEMHU AO
TEPMOAVHAMIYHOI PIBHOBArd, He 3MIHIOIOUU IIPU IJbOMY TOUKM PIBHOBArWU.

4. BipHOCHO He 3MIHIOIOTHCSI INCASI peakilii, TOOTO BUBIABHSAIOTHCS i
3HOBY MOJKYTb PearyBaTH 3 HACTYITHUMU MOAEKYAAMU CyOCTparTy.

5. Ycl KaTaai3aToOpHU AiIOThH Y BIAHOCHO MAaAUX KOHIIEHTpPAllisaX.

PazoMm i3 TiM, pepMeHTH K GIAKOBI CTPYKTYPU MalOTh BAACTUBOCTI, BiA-
MiHHI Bij BAQCTUBOCTEM KaTaAizaTopiB HeopraHiuamx. L1]o 11e 3a BAACTUBOCTI?
AAsT PepMEeHTIB XapaKTepHi: CIeln(PIuHICTh, YYTAUBICTD AO All CTOPOHHIX YMH-
HUKIB, 3aAeKHICTD Ail Bip pH i t°, dpepMeHTaM, Ha IIPOTHBATY IHIIMM KaTaAi-
3aropaM, IpuTaMaHHa 3HAYHO BUIIA KATaAITUUHA aKTUBHICTL. Po3rasHeMo i
BAQCTUBOCTI.

4.1. CnenuciuHicts Aii (pepmeHTIB

Crnenu@iuHicTb € XapaKTePHOIO PHCOIO, IO Bippi3Hse epMeHTH Bip
YCiX IHINMX HEeOIOAOTIYHUX KaTanidaTopiB. Tak, ApiOHO PO3IyIlleHi ITAATHHA,
3aAi30 UM HIKeAb MOXKYTh BUCTYIIATM KATaAi3aTOPAMU PO3KAAAY IIEPEKUCY
BOAHIO Ha BOAY 1 KMceHb. Cepep, (pepMeHTIB TaKy A0 IIPOSIBASIE B OCHOBHOMY
KaTanaza. TakuM 4uHOM, pepMeHTaM ITpUTaMaHHa BUpaskeHa CIeIUpigHiCTh
All. KoskeH pbepMeHT aje Ha IeBHUM CcyOCTpaT abo Ha MEeBHY IPYITy OAM3BKUX
3@ CTPYKTYpOIO CyOCTpaTiB UM Ha MEeBHUN THII 3B'SI3KY B MOAEKYAI.

Bucoka crienuivHICTE Al (hbepMeHTIB 3yMOBA€HA KOH(OPMALIMHOK 1
€AeKTPOCTAaTUYHOK KOMIIAEMEHTAPHICTIO MI)K MOAEKYAAMH CyOCTpary I
depMeHTy, a TAKOK OCOOAMBICTIO CTPYKTYPH @KTUBHOTO IIEeHTPY (DEPMEHTY,
1110 3a0e31evye BUCOKY CIIOPIAHEHICTE i3 cyOcTpaToM i BUOipKOBICTE ITepeliry
OAHI€E] SKOICH peakxilii cepep, OaraTbox iHINMX, SIKi 3AIMCHIOIOTHCS B KAITHUHI.
B akTHBHOMY IIeHTpPi € (DYHKITIOHAABHI TPYIIN AAS 3B'SI3yBaHHS BiAIIOBIAHOTO
cruenudivyHoro cyocTpary, a TaKOK KOMIIOHEHTH, IO NepPeTBOPIOIOTH
CyOCTpaT Ha IIPOAYKT peakmii. Taky BAACTUBICTH HA3MBAIOTH CYOCTPATHOIO
CIIeIn(IivHICTIO PepMEHTY. 3aBAAKM CIelU(IUHOCTI (DepMeHTH He TIABKHU
IPUIIBUAIIYIOTH IIEPETBOPEHHS CyOCTpaTiB, are i BM3HAYAIOTH HAIPSIMOK
MeTabOAIUHOrO IIpoIecy.

®epMeHTH MOJKYThH NPOSIBASTH BIAHOCHY (IPYIIOBY), aOCOAIOTHY Ta
IPOCTOPOBY, abo crepeocnenudiuHictb. OepMeHTaMi 3 BIAHOCHOIO CIle-
IUPIYHICTIO MOKYTE CAYZKUTH (pocdaTasy, Aillasy, IpoTeasu Ta iH. Tak, doc-
daTtazm 3paTHI TIAPOAI3yBaTU Pi3HI (PoCHOPOOPraHiuHi CIOAYKH, HATIPUKAAA
Oeta-TAitiepodocdat, TAroko30-6-ocdar, xoaiHdocdaT; Aimaza PO3IIEIAIOE
Pi3HI JKUPH TBAPUHHOI'O i POCAMHHOTO MOXOAJKEHHST; MPOTeas3n (IEeTICHH, TPUIICUH
Ta iH.) TAaKOXX TIAPOAITUYHO PO3IIENAIOIOTH ITENTHAHI 3B'SI3KM B OIAKOBUX
MOA€EKyAaX. BipAHOCHA crieltndivHICTb BAACTHBA ITEPEBAKHO (DEPMEHTAM TPAaBHOL
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CHUCTEMY, 110 Ma€ BAVKAUBE OiONOTIUHEe 3HaUeHHS, 00 EKOHOMUTH 3aCOOU BIIAUBY
Ha cyocTpaty. CIIABHUM A PO3TASHYTHX BUIIE (DEPMEHTIB € iX Aj Ha OAHAKOBI
3B'I3KU II€BHOI I'PyIIM CyOCTPATiB.

BeanKka KiABKICTH (pepMEeHTIB XapaKTepU3yeThCS abOCOAIOTHOIO CIie-
IUQIYHICTIO, TOOTO 3AATHICTIO IIEPETBOPIOBATH TIABKU SIKUNUCH OAMH CyOCTPaT.
I'TprKAAOM TaKMX (PepMEHTIB MOJKE CAYKUTH (DEPMEHT ypeasa, 110 KaTaAi3ye
IIepeTBOPEHHSI CEYOBMHY, are He BIIAMBAE HAa METHMACEUOBUHY; (DEepMEHT
apriHasa IIepeTBOPIOE apriHiH, are He Ale Ha MeTHAQPUiHIH, CYKIIMHAT-
AeTiAporeHa3a OKMCHIOE CYKITMHAT, aAe He A€ Ha Maaear.

Ycint rpymni pepMeHTIB IIpUTaMaHHA CTepeoclIenudiyHicTb, TOOTO
3AQTHICTH BIIAUBATU Ha OAMH SKUMCh i3 CTepeoizoMepiB, HAlIpUKAaA Ha D- abo
L-i3omep. Tak, pepMeHTH, 110 KaTaAi3yIOTh IEPETBOPEHHS BYTAEBOAIB, AIFOTH
TiAbKM Ha D-i3oMepw, ane He BIIAUBAIOTH Ha L-izoMepu; pepMeHT hymMapasa
KaTaAizye mepeTBOpeHHs hyMapoBOIl KMCAOTH, Ka € TPAaHC-i30MepoM, are He
Al€ Ha ITUC-130Mep — MAAEIHOBY KUCAOTY.

4.2. 3aneKHICTh HIBUAKOCTI (pepMEeHTaTHUBHOI peakliii Bip Temmeparypu

[TipBuIeHHSI TeMIIepaTypy 3aBXKAU 30IABITYE HMIBUAKICTH XiMIiYHUX
peakiiii, 30KpeMa (PepMeHTaTMBHUX. K MOKA3HWUK 3POCTAHHS IITBUAKOCTI
peaxllii BUKOPUCTOBYIOTh TeMIlepaTypHui Koedimient Ban-Toda Q,, mio
BKa3y€ Ha 3POCTAaHHA IIBHUAKOCTI pPeaklil Ipy INABUIIEHHI TeMIepaTypu Ha
10 °C. Apd XiMIYHUX TTPOLIECIB, KaTaAi30BaHUX HEOIOAOTIUHMMU KaTaAi3aTopaMH,
BEeAWYHHA ITHOTO KoeillieHTa AOPIBHIOE 2, 1110 O3HAYa€ 30IABIIIEHHS IIIBUAKOCTI
peakiiili BABiui mmpu 3pocTaHHi TeMmepaTypu Ha 10 °C. OpHak AAsL (bepmeH-
TaTUBHUX IIPOLIECIB TaKa 3aKOHOMIPHICTE ICHYE TIABKU B Alalla30HI HU3BKUX

Temneparyp — A0 50-60 °C. Buie mux
v TeMIIepaTyp BiAOYBA€THCSA AeHATYpallis
hbepMeHTy Ta, 9K HACAAOK, 3HIDKEHHSI
aKTUBHOCTI. ONTUMAaAbHI 3HaUYeHHSI
TeMIIEPaTyPU AL OIABIIIOCTI PepMEHTIB
3HaxopAThCca B Mekax 20-40 °C. Cy-
MapHa HIBUAKICTH (pepMeHTaTHBHOI
peakuil Ipy 3MiHI TeMIlepaTypu cepe-

ﬁ //////////l/ MOBUIIIA SIBASIE COOOIO PE3YABTYIOUY Bip,

0 3740 °C 100°C ¢ CKAQAQHHS ABOX IIIBUAKOCTEH — 3pO-

CTaHHSA MIBUAKOCTI y BIAIIOBIAB Ha
Puc. 2.4. BnAuB TeMnepaTypu Ha LIBUA- . R
KiCTh KaTanizoBaHoi depMenToM peaknii IABHIIEHHSA TEMIIEPATYPU 1 SHIDKEHHA
(cTpiAka BKasye omTuMyM Temmepatypu). IIBMAKOCTI K (QyHKIII AeHATypaiii
A — nigBuwenHs wBugkocmi peakuii  Girnka-pepmenTy. Cymarliss uxX ABOX
AK (pyHKUIA MeMNepamypu; IIBUAKOCTEM AAsL OIABIIOCTI (hepMeHTIB
B — 3HWKeHHs WBUGKOCMI PEAKyii sK . o .
TEIAOKPOBHUX ICTOT AQa€ HAUOIABIIE

¢dynkuyia genamypauyii Oirka-tep- ) -
Menmy. 3HQUEHHS IIIBUAKOCTI IIpU TeMIlepaTypi
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37-40 °C (puc. 2.4). Temneparypa, IIpu SKil MBUAKICTb (DepPMEHTATUBHOI PEaKIIil
MAKCHMAaABHE, HA3UBAEThCS TeEMIIEPATyPHIUM OITTUMYMOM. TpeGa MaTi Ha yBa3i,
110 MOro BeAWYrHAa OyAe 3aAe’kaTH 1 Bip TPHUBAAOCTI Ail TeMmepaTypu Ha
depmenT. Tak, pepMeHT MOKe IEPEeHOCUTU BUCOKY TEMIIEpaTypy MPOTATOM
KOPOTKOIO 4acy i B ILiel Iepiop aKTHBHICTb MOrO 3HAYHO IIABHIIMUTECA. Ane
TpuBaAe IlepeOyBaHHA (DEPMEHTY IIPU BUCOKIN TeMIlepaTypi IPU3BOAUTE AO
JOro AcHATypallil i 3HIKeHHSI aKTUBHOCTI.

Huseki TeMmIlepaTypy TaKO’K BIIAMBAIOTH Ha AKTUBHICTH (DEpPMEHTIB,
ane Ha IIPOTHUBAry BHCOKUM TeMIlepaTypaM, BOHHU IHTIOYIOTH IX AllO, He
PY¥HYyIOUN CTPYKTypU. IlepeHeceHHs (pepMeHTIB i3 HU3BKUX TeMIlepaTyp B
OIITMMAaAbHI TTOBHICTIO (B GIABIIIOCTI BUIIAAKIB) BIiAHOBAIOE IX aKTHUBHICTE. LIto
BAQCTUBICTb 3aCTOCOBYIOTH Y Oioaorii 1 MepuiinHi. OXOAOAKEHHS OI0OAOTTYHIX
PiAWH, TKAQHWH, OPraHiB BUKOPHUCTOBYIOTH AAG IIPUTHIYEHHS B HUX MeTa-
OOAIUHUX IIPOIIECIB i TONEPEeAKEeHHS aBTOKATAAITUYHOTO PO3IEIIACHHS.

Temneparypauii ontuMmyM 37-40 °C aag GIABIIOCTI (DEPMEHTIB TeIAO-
KPOBHUX TBAPUH i AFOAUHY, OYEBUAHO, CTBOPIOE HAMKPALL]l YMOBU A ICHYBAHHS
CTPYKTYPHOI M €AeKTPOCTATUYHOI CIOPIAHEHOCTI Mi’K aKTHUBHUM ILIE€HTPOM
dpepMeHTy Ta CyOCTPaTOM, HEOOXIAHMM AAS IX B3aEMOAIL. OAHAK 3yCTPIYatOTECA
depMeHTH, 1110 He PYHHYIOTECA IIPY 3HAYHO BUIIUX TEMITEPaTypax i 30epiratoTb
bepMeHTaTUBHY aKTUBHICTE. Tak, Ay’KHA (pocdaTasa IeuiHKu cTabirbHA NIPHU
temmepatypi 50 °C, a depmeHT M's13iB MiOKiHa3a BuTpuMye HaBiTb + 100 °C.
Ha akTmBHICTH (pepMeHTIB BIAMBAIOTH IIIe TaKli YMHHWKU, K KOHIIEHTPAITid
cyocrpary, pH cepepoBuilia ToIIO.

4.3. 3anrexHicTh aKTUBHOCTI epmeHTiB Bip pH cepepoBuia

SIKIIO aKTWBHICTH (pepMeHTIB BM3HAYATH NPU PIi3HUX 3HadeHHA pH,
TO rpadik 3aAe’KHOCTI MaTUMe BUTAGA KYTIOAOIIOAIOHOI KpUBOI, KpUBa MOXKEe
OyTH CUMEeTPUYHa, 3 OAHAKOBUM IMIAOMOM i CITyCKOM Y KMCAOMY i AYKHOMY
cepepoBUIIaX, ab0 UTH Ha 3HUKEHHS B SKIiNCh OAHIN AIASTHITI

3HaueHHs pH, IpK AKOMY aKTUBHICTb PepPMEHTY HAaUBUILE, HA3UBAETHC
pH-ontumymom (pepMeHTy. 3BUYaHO (DepMEHTHM HAWMAKTUBHINIL B MeyKax
BY3BKOI 30HU pH, gKa AAT GIABIIOCTI 3 HUX 3HAXOAUTHCA B Meskax pH 6-8.
Psp, BHYTPIIIHBOKAITUHHUX (PepMEHTIB HaMKpallle (QYHKI[IOHYE Y HEUTPaAb-
HOMY cepepoBHUlll. Pa3oMm i3 TUM, AAS (DEPMEHTIB IIINYHKOBO-KUIIIKOBOI'O TPAKTY
pH-onTrMyM MOKe 3HAXOAUTUCH y 30HI Bip HEUTPAABHOI'O AO CUABHO KUCAOTO
1 Ay>KHOrO cepepoBull]. Tak, mencuH mae ornrrumym pH 1,5-2,5, tpuncun —
pH 8,0-9,0. AAg BUABAEHHS 3aA€KHOCTI @aKTUBHOCTI (PepMEHTY BiA
KOHIIEHTpaIlil BOAHEBUX IOHIB €KCIIEPUMEHTU IIPOBOASATH IIPU ONITUMAABHIN
TeMIIepaTypi, AOCTaTHBO BUCOKWX KOHIIEHTPAlIligX CyOCTpaTy, are IIpU Pi3HUX
3HaueHHAX pH.

YUyTAMBICTE aKTUBHOCTI (pepMeHTIB A0 3MIiHU pH cepepOBHIla, OUEBUAHO,
IIOB'SI3aHa 3 TUM, 110 (PepPMEHT, 3aA€XKHO Bij CEPEAOBHUIIE, MOXKE 3HAXOAUTHCH
B ioHi30BaHiM ab0 HeioHi30BaHiN hopMi, 110 OyAe 0OOB'SI3KOBO BipOOPasKaTUCS
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» pH—onmumym Ha TPeTHUHHIN CTPYKTYyPi OiAKa, 30Kpe-
Ma IIpu (pOpMyBaHHI aKTUBHOI'O II€HT-
Py Ta yTBOpeHHi (hepMeHT-CyOCTpaT-
HOT'O KOMIIAEKCY. be3yMOBHO, pi3He

3HaueHHd pH Oyae 110-pisHOMY BIIAK-
BaTH 1 Ha CTaH ioHi3arlil KopaKTopiB
Ta cyOcTpaTiB. Mo>XHa cTBep-
\\\\\\{‘\\ MJKYBATH, 1110 came 11pu pH-omtumymi

0 bH MK cyOcTpaToM i pepMeHTOM icHy€E

) ) HaMKpallla IIPOCTOPOBa Ta EAEKTPO-

Puc. 25 Bruaus pH Ha WBUAKICT KATaA30- (. oms kOMIIAEMEHTa DHICTB, siKa
BaHOi (bepMEHTOM peakiiii (cTpirKa BKasye . ,

ontavym pH). 3a0e3meuye iX 3B'A3yBaHHS, yTBO-

PeHHS hepMeHT-CyOCTPaTHOTO KOMII-

AEKCYy i Topanbllle TmepeTBOpeHHs Moro. Ha puc. 2.5 mokaszana rpadgiuHa

3aAEKHICTh aKTMBHOCTI (bepMeHTIB Bip pH cepeaoBwuiiia.

5. MEXAHI3MU TA OCOBAMBOCTI ITEPEBITY
®EPMEHTATUBHUX PEAKIIIN

5.1. EHepreTtnuyHi 0COOAUBOCTI (pepMEHTAaTUBHUX peaKIii

YoMy mip BOAMBOM (DEPMEHTIB 3POCTAE IIIBUAKICTH PEaKITiti?

Ansg Toro, mo0 BiAOyBaracs peakllid, pearyrodi MOAEKYAMW IIOBHHHI
MaTH IIeBHUM 3allac eHeprii.

DepMeHTH, SK i iHIIT KaTaAi3aTOpH, TPHUCKOPIOIOTE TIABKM Ti Peakilil, sSKi
TEPMOAMHAMIYHO MOXKAWBI, TOOTO Ti, IJO BiAOyBalOTBECS CAMOBIABHO, ane 3
MAaAOIO IIBUAKICTIO. MOSKAUBICTD Tepebiry XiMiuHOI peakIlil BU3HAYaEThCS
PI3HUIIEIO MK BIABHOIO €HEPIi€l0 OYAaTKOBUX PEUYOBUH I NMPOAYKTIB PEAKIIiL.
SIKIIO BiABHA €Heprisd INPOAYKTIB PEakllil MeHINa, HDK IIOYaTKOBUX PEYOBUH,
TOOTO BipAOyBanocs poacitoBaHHSA eHeprii (BeamumHa (AG<O0), TO peakiisg
nepebira€ CaMOBIABHO — BOHA TEPMOAMHAMIYHO MO>KAUBA. Y BUMNAAKY
TIepeBasKaHHA BIABHOL €Hepril IIPOAYKTIB peakllil Hap BUXIAHUMI PEYOBMHAMU
peaxilia eHeEPreTUYHO CTa€ HEMOYKAMBOIO (I1e TaK 3BaHa eHASProHIiYHa peakilis).
Bona MO>Ke 3AIMCHIOBATUCH TIABKU 3@ YMOB HaAXOAJKEHHS 30BHIITHBOI €eHeprii
B KIABKOCTI, OLABIIIN 3@ €HEprit0 YTBOPIOBAHUX IIPOAYKTIB.

LITBuAKICTE OyAb-IKOI PEakKIlil 3aAe’KUTh Bip BEAWYMHU €HEepPreTHYHOIO
Oap'epy, KW HEOOXIAHO TIOAOAATU PEearyrourM MOAEKYAAM, are AAS Pi3HUX
peakIiifi BeAmurHa IIhoro Oap'epy HeoAHaKoBa. Y 3BHYAMHUX YMOBax (IIpU
BIACYTHOCTI KaTaAizaTopa, epMeHTy ab0 IIpU HU3BKUX TEMIIEPATypPax) € AyKe
Mana KiABKICTb MOAEKYA, 3AATHUX IIepeMaraTy et 0ap'ep i BCTynaTy B peaKIlito.
OTske, 6e3 KaTani3aToOpiB Ta IpU HU3BKUX TeMIlepaTypax IIBUAKICTb PeaKIlii
OyAe HU3BKOIO. 3aA€SKHICTb MK KiABKICTIO MOAEKYA 1 iX eHepreTuyHuM piBHEM
MOJKHA CXEMaTHUHO IIPEACTaBUTH Ha PUCYHKY 2.6:
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mo oci abcuuc — KiHeTudHa N
eHeprist MoaekyA E; T, T,
IO OCi OpAMHAT — KIABKICTh

MOAEKYA N, gKWM BIAIIOBIAQE IIEB-
HUM 3allaC eHeprii, MoKa3aHoi Ha OCi 2
abciuc;

E — eHeprisg akTUBAIlil.

T, i T, — pisHi Temrneparypu
cepepOBHIIA (T2>T1). I3 mipBuIleH- g
HAM TeMIIepaTypy BCS KpHBA 3CY-
BAETHLCS BIIPABO, KIABKICTb MOAEKYA, E, E
3AATHUX BCTYyHNATH B PeakIliio,

3061 ABIIYETHCSI, IIBUAKICTH PeaKIlii Puc. 2:6. PoanoA'iA MOAEKYA 3a iX eHeprisMu
3pOCTa€. HK BUAHO 3 pI/ICVHKa 26, IIpu MIABUIIIEHH] TEMIIEPATYPH.

[Py 3BUYAMHIN Temmeparypi T, TIABKM HEBEAMKa KIiABKICTh MOAEKYA (n)
Ma€ AOCTaTHBO eHepril (E ), HeoOXiaAHOI AAst TIepebiry peakilii (Ha pUCYHKY
3amTpuxoBaHa). I3 miapuientsaM TemnepaTypu (T.,) 3GIABLIYETBCS KIABKICTD
MOAEKYA, 1110 CTalOTh EHEPIeTUYHO CIIPOMOXKHI (N,), Ha MAAIOHKY IM BIATIOBIAQE
mnoira, oomeskeHa KpuBoio T, i BepTHKaAbHOIO AiHiero E .

3AAQTHICTb MOAEKYA BCTYIIATH B XIMIUHY PEaKIlif0 BU3HAYAETHCS €HePrieto
aKTHUBAllll, AKa 3aTPAYacThbCsd HA IllepeMaraHHs CHA BIALITOBXYBAHHA, IO
BMHUKAIOTh MK eA€KTPOHHNMM XMapHUHKAMM B3a€EMOAIIOUNX MOAEKYA. [Hakie
Ka’KyuyM, €Heprigd aKTuBallil BUTPAQYa€TbCA HA YTBOPEHHS IIPOMIKHOI'O
KOMIIAEKCY MK pearyrounMu MoaeKyaaMu. Poab eneprii aktuBariii (Ea) MoskHa
TOSICHUTUA Ha IIPUKAAAL peakxIiii:

— B
A + BC — N /—> AB + C
I II 111

Cxema mepe0iry 1iei peakiiii HaBepeHa Ha puc. 2.7.

E} \

N E Heghepmenmamugrot
a aee
peaxyit

E, E pepmenmamusnoi
peaxyii
E-gucxionux
DpedosuH
} E-xinyesux n
NpOOYKIIG

Xid pearyii

Puc. 2.7. Aiarpama 3MmiHu eHeprii peakuii.
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Ak BUAHO 3 Alarpamu, peareHTH A+ BC MatOThb IIOBHMH 3allac BIABHOL
eHepril, 1110 BiATIOBipAa€e moAoskeHHIO 1 Ha oci opauHar. Lliel eHeprii A0CTaTHEO,
a0y BOHM NIEPETBOPUAUCH Y NPOAYKT peakiiii AB+ C, akuii 6yaAe MaTh 3HAUHO
MEHITNY 3aTac BiAbHOI eHeprii (moroskeHHs 1), TepMoarHaMIuHO 1151 peakIris
e moxanBoro, 60 E <E abo E -E<0. Opnak mpsamo I peakiis BiAOyBaeThCsa
TIABKU IIPX YTBOPEHHI IIPOMIKHOI CIIOAYKHU AiE}B (monoskenus II), Ha mio
BUTPAYAETLCS TIeBHA KIABKICTH eHeprii. Llett eHepreTnunuii 6ap'ep, AKHUH

Tpeba MOAOAATU AATD YTBOPEHHS IIPOMIDKHOI CIIOAYKH, IO Hapaai Ilepe-
TBOPIOETBCS Ha KIiHIIEBI IIPOAYKTH PEaKllil, Ha3UBAETLCS €HEPri€lo aKTUBAallil
(E,). Otxe, apst TOrO, abu peakilisi BiAOyBaAacsi, HEOOXIAHO, 100 MOAEKYAU
ITOYaTKOBUX PEYOBUH OYyAM "aKTMBOBaHi', TOOTO IepeBeAeHi B 30yAKEHUH
ctaH. KiAnbKicTh eHepril, HeOOXiAHOI AAS AOCATHEHHS TaKOTO CTaHy, Y
(bepmenTaTrBHOMY Tiporieci E 3HaYHO HMXKYa, TOMY pPEeaKilisi BiAOyBa€ThCS
mBUAlle. TakuM 4ymrHOM, DEepPMEHT He 3MIHIOE BIABHOI eHeprii BUXIAHUX
PEUYOBHH i TPOAYKTIB peakKllii, a TIAbKY 3HIDKY€E eHepreTUYHNUM 6ap'ep peakiiii,
110 IIPU3BOAUTE AO 3POCTAHHS KIABKOCTI €HEPreTMYHO 3AATHUX MOAEKYA i
30IABITIEHHS IIIBUAKOCTI peakilil. Hum Oiabllle 3HMKYETHCS €Heprid aKTUBAllil,
TUM IIBUAIIE BiAOYBAETHCA peakilid.

HaBepemMo mpukAapu 3MiHU eHepril akTuBallii, HeOOXiAHOI AAd
AOCATHEHHS IIePEXiAHOIO CTaHy IiA 4ac PO3LIENAEeHHA IIePEeKUCY BOAHIO Ha
BOAY i KrceHb. BoHa popiBHIOE 18 KKan/Moab. [Tpu HasiBHOCTI KaTaaizaTopa
(mAaTWHM) eHeprist 3HWKYEThCSI A0 12 KkKan/Moab. Crerudivauii pepmMeHT
KaTanra3a 3MeHIIIye eHeprilo aKTHBAllil IIbOro IIPOLecy A0 5 KKan/MOAb.
HacTyrmHuM IIPUKAGAOM MOJKE CAY’KMTH IIPOLeC TIAPOAI3y OIAKIB, eHeprida
aktuBatii gskoro npu HasBHOcTi HCI piBHa 20 KKan/MOAB, @ IIpU HAsIBHOCTI
TPUIICUHY BOHA CKAapae Tiabku 12 kkaa/mMoab. Ha puc. 2.8 mokasaHO
CITiBBIAHOIIIEHHS Mi>K eHepreTUYHUMU CTaHaMU ITiA YaC CIIOHTAaHHOTO Iepediry
peaxirii, KaTaAi30BaHOTO HeOiOAOTIYHMM KaTaAi3aTOPOM Ta (hepMeHTOM.

A 1

Iepexignutl cman

Enepris akmuBauyii
w

TIouamkoButi cmax

>
Q

KinueBuii cman

-

Yac

Puc. 2.8. EHepris akTuBauii B KaTaAi3oBaHMX i HeKaTaAi30BaHUX peakIiisix.
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I3 pucyHKa 2.8 BUAHO, 1110 AN AOCATHEHHS 30YAKEHOI'O CTaHY BUXIAHUX
PEUOBUH MNOTPIOHO 3aTpaTUTH HaMOiAbIlle eHepril akTuBaillii (1-a Kpusa).
Aelllo MeHINOi KIABKOCTI eHeprii BUMarae peakilisi, KaTarizoBaHa Hebio-
AOTIUYHMM KaTanizaTopoM (2-a AiHist). HatiMeHII1a eHeprist akTuBallii moTpioHa
AT (DEPMEHTATUBHOTO MIPOIleCy (3-4 AiHiA). AHAAOIIEIO AO eHepril akTHBariil
MOJKe CAYKUTH IOIITOBX, 9KUU TpeOa HAAQTU BAHTAKEBI, IIO0 3PYIIUTH
Woro 3 Micig. BeamunHa MOIITOBXY (€Heprid aKTWBAILl) TUM MEHINa, YUM
KPYTIIINM CIIyCK i HaBHaKH, 9KIIO KPyTHU3HA CITYCKy HEBEAWKa, TO Tpeba
3aTpaTUTU OiAbIle eHeprii AAS ITOYaTKOBOTO IOUITOBXY.

5.2. MexaHi3M (pepMEeHTAaTUBHUX peaKIii

3a BCIO iCTOpit0 BUeHHS IIPO PpepMeHTH OyAO 3alpPOIIOHOBAHO OaraTo
rinores, M0 MNOJACHIOBAAM MeXaHi3M IX All. BiAbLIICTB i3 HUX Mae CyTO
iCTOpPUYHHNM XapaKTep i He BUTPUMaAa BUIIPOOYBaHb Y CBITAI HOBUX AQHUX
PO CTPYKTYPy (PEPMEHTIB Ta IX aKTUBHOI'O M AAOCTEPUUYHOIO IIEHTPIB.
3acAyroBy€e yBaru IilnoTe3a, 3allpOIIOHOBAHA Ha Io4aTKy XX cT. BapOyprom
i Betinicom. [i 3HaYEeHHS IOAATAE B TOMY, 1[0 BOHA TIOB'I3yBaAa MEXaHi3M Aii
depMeHTIB i3 Al€l0 HeOpraHiuHNX KaTaAizaTopiB. Llg rimoTesa mosicHIOBaAQ,
110 TTOBEPXHI (PepMEeHTy CAYKUTH MiCIleM AASI aACopOIlil peareHTiB. 3a
IIUX YMOB PI3KO 3POCTA€ KIABKICTH MOAEKYA CyOCTpary, IO NPUMAAAE Ha
OAVHUITIO TIAOLIL (PEePMEHTy, a OT)Ke, 3a 3aKOHOM AIIOYMX MacC 3pOCTaE i
IIBUAKICTb peakilil. TakKO)K IPUITYyCKaAOCh, IIO B PE3YABTaTi 3B'S3yBaHHS
CyOCTpaTy 3 aKTUBHUM IIeHTPOM (DepMeHTY BiAOyBaIOTHCS MEXaHIuHi 3MiHN
MOAEKYA CyOCTpaTy, IO NPU3BOAUTL AO OIiABINOI peakIlifiHOl 3AATHOCTI.
Ahe apcopOititiHa rinoTe3a He MOTAa IMOSICHUTH CHeTU(ivHOCTI Al epMeHTiB,
TOMY BOHA He BUKOPHUCTOBYETHCH.

Anst mosicHeHHs crienudidgHOCTi All pepmenTiB y 1894 p. E. Dimep
3aTIPOIIOHYBAB TiMoTe3y, SIKY IIe ¥ AOCi Ha3WBAIOTh TIIIOTe30!0 "KAIOYa i 3aMKa"
abo rinoTe30to "MabAoHy". B 0CHOBI crieruivHOCTi, 3a ITi€T0 TITOTe300, ASKUTh
JKOPCTKA IIPOCTOPOBA BIATIOBIAHICTE CYOCTPATy 1 aKTUBHOTO LIEHTPY (pepMeHTy.
3a E. dimepoM, peaxiliss MOJKAMBA TIABKKA B TOMY BHUIIQAKY, SKILO IIPOCTOPOBO
CyOCTpaT INAXOAUTE A0 (DEPMEHTY, K KAIOY AO 3aMKa. SIKIIo cyOcTpar (KArOY)
IPOCTOPOBO BiAPI3HAETHLCS Bip CTPYKTYPH aKTHBHOTO IIEHTPY (PepMEHTY (3aMOK),
TO peakilisg He BiAOyBaeThca. Aae i 114 rimoTresa (ii 1le Ha3MBAIOTH TIMTOTE3010
BIAIIOBIAHOCTI) He MOJKe IIOSICHUTH Pi3HI BUAU CITEITU(IYHOCTI, 00 Ba’KKO YSBUTH
COO0l CUTYyallito, KOAM AEKIABKA KAIOUIB (CyOCTpPATiB) IMAXOAUTH A0 OAHOTO 3aMKa
((bepmenTy). ToMy 114 rinoTe3a OyAa 3aMiHEHa i AOTIOBHEHaA IITOTE3010 BUMYIIIEHOL
CITIBBIATIOBIAHOCTI (TimoTe3a iHAYKOBaHOI apanTarliii (pepMeHTy A0 CyOCTpaTy).
3ripHO 3 ITi€T0 TimoTe3010, KOHITrypallida (hepMeHTy i IoTo aKTMBHOTO 1IEHTPY €
THYYKOIO ¥ €AACTHYHOIO, IO 3MIHIOETHCS IIip BIIAMBOM CyOCTpary, TOOTO
cyOCTpaT IHAYKye y (pepMeHTI 3MiHM KOHITyparlili MOAEKYA BIAIIOBIAHO AO
BAQCHOI CTPYKTypu. lHImmMu croBamm, "3aMkoBa miianHA", 3a Kommenaow,
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BUTOTOBAEHA 3 €AaCTUYHOTO MaTepiary i Tomy HaOyBae hopMu "Karoda" mmpu
KOHTAKTI 3 HUMU. AAe TIPUEAHAHHS CyOCTpaTy A0 PEPMEHTY MOKe BUKAMKATH
3MiHU aKTUBHOI'O IIeHTPY, IPH SIKUX BiH YTBOPIOE i3 CyOCTPATOM HEAKTUBHUMI
KOMIINEKC, i TOAl peakiliss He BiAOyBaeThcsa. Ha puc. 2.9 npeacTaBAeHi 3MiHU

CTPYKTYPU aKTUBHOI'O IIeHTPY (PEPMEHTY, IO MOJKYTh BUKAUKATUCH CyOCTpa-
ToM (3a KomnenpoMm):

Puc. 2.9. 3MiHN CTPYKTypPU aKTHBHOTO LIEHTPY (hepMEeHTy, BUKAUKaHi cyocTpaToM (cxeMa
3a Komnenpom):
A, B, C — @yHKUioOHaAbHI rpynu akmuBHOro yenmpy; E — ¢pepmenm; S — cybcmpam;
1 — akmuBHuUll KoMNAekc; 2 — HeaKMmuBHUU KOMNAEKC.

3HAYHy POAb Y BHBYEHHI MeXaHi3My B3aeEMOAil pepMeHTy i cyOcTpaTy
Bipirpaam knaacuuHi npatli Mixaeaica i MeHreH, onyOaikosaHi B 1913 p., mpo
TaK 3BaHi (PepMEeHTOCYOCTpaTHI KOMIIAEKCHU. 3TIiAHO 3 rinmore3oro Mixaenica-
MeHnrteH, (hepMeHTAaTUBHA PEaKIlis 3aBXKAU CYIIPOBOAKYETBCS YTBOPEHHAM
IIPOMDKHOI KOPOTKOICHYIOUYO! CIIOAYKU — (DEPMEHTOCYOCTPATHOI'O KOMIIAEKCY.
['Iporniec yTBOpeHH KOMIIAEKCY OIUCYETHCS PIBHAHHAM 1 Ilepedirae y AeKiAbKa
CTaAiM, KOJKHA 3 SIKHMX MA€ CBOI OCOOAMBOCTI:

E+S =——= ES > ES* > ES™ > EP ~E+P
1 2 3

1 cTapia — 3B'A3yBaHHA CyOCTpaTy 3 aKTUBHUM IIEHTPOM (DEPMEHTY,
TOOTO YTBOPEHHS PePMEHTOCYOCTPATHOTO KoMIIAeKCy (ES);

2 cTapid — IepeTBOPEHHS MEePBUHHOTO (DEPMEHTOCYOCTPATHOTO KOM-
IIAEKCY B OAMH ab0 AeKiAbKa aKTUBHUX (DEPMEHTOCYOCTPATHIUX KOMIIAEKCIB
(ES*i ES™);

3 cTapid — BIAOKPEMAEHHS IIPOAYKTIB PEakliil Bip aKTUBHOIO IIEHTPY
depMeHTY 1 BUBIABHEHHS (pepMeHTY Ta IpoayKTy (E i P).

1-a cTapis 3a TPMBAAICTIO HAMKOPOTIIA: BOHA IPOXOAWUTEL Ma>Ke MUTTEBO.
3a Iel 4ac CyOCTpaT OPIEHTYETHCS HABKOAO aKTHMBHOIO IIEHTPY M YTBOPIOE 3
HUM KOPOTKOICHYIOUY, HEMIIIHY IIDOMDKHY CIIOAYKY. Ha 2-11 cTap|l, sska nepebirae
HaWUTIOBIABHIIIIE, BiAOYBAIOTHCS PO3XUTYBAHHS 3B'SI3KiB ¥ MOAEKYAL cyOCTpary,
PO3pUB IX Ta YTBOPEHHS HOBUX i3 KATAAITUYHUM I[€HTPOM (hepMEeHTY. 3HU-
JKYETBCS €Hepris aKTHBAllil CyOCTpaTy, IO 3yMOBAIOE 3POCTAaHHS ITBUAKOCTL
MOTO TTepeTBOPEHHS. 3-1 CTaAisT 3a TPUBAAICTIO HAOADKAETHCS AO 1-1, i IIBUAKICTE
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1i mepeliry 3ane’KUTh Bip AUQY3il IPOAYKTY B cepepoBuinie. Ha puc. 2.10

IpeACTaBA€HA CXeMa YTBOPEHHSI IPOMi’KHOTO (hepMeHTOCYyOCTPAaTHOTO

KOMIIAEKCY.
epmenm

epmenm

aKkmuBHUU

. o "
‘e .. .

D

Sl ead KOMNAEKC

V+@

cybcmpam npogykmu peaxuii

Puc. 2.10. Cxema yTBOPEHHSI IIPOMi’>KHOTO (DEPMEHTOCYOCTPATHOTO KOMIIAEKCY.

AOCTOBIPHICTH YTBOPEHHS (DEPMEHTOCYOCTPATHOTO KOMIIAEKCY, IIOCTY-
ABOBAHOTO BIeplle MixaeaicoM, 3apa3 AOBeAEHA eKCIIEPUMEHTAABHO,
MaTeMaTnyHO MeTopaMu EINP i AMP. I'lepuri pookasm icHyBaHHS (pepMeHTO-
CyOCTpaTHOrO KOMIIAEKCY OyAM opepsKaHi B AabopaTopii Keiiaina i HaHca.
CyyacHi MeTOAM AOCAIAKEHHS AO3BOASIOTH BU3HAUUTU A PAAY (bep-
MEHTAaTUBHUX PEeakKIlii KOHCTAHTU IIBUAKOCTI YTBOPEHHS (pepMeHTOCYyO-
CTPaTHUX KOMIIAEKCIB Ta IX AUCOIiallil Ha PepMeHT i IPOAYKTH.

BcTaHOBAEHO, IO B YTBOPEHHI (PepMEHTOCYOCTPATHUX KOMIIAEKCIB
OepyTh y4acTb BOAHEBI 3B'SI3KM, €AEKTPOCTaTHYHI Ta TiAPOdOOHI B3aEMOA|.
Aocaipkyroun piBHAHHA Mixaenica-MeHTeH, MOJKHA TaKO’K BUBUUTH KIHETHUKY
depMEeHTaTUBHUX peaklliti, BCTAHOBUTH IOPSAOK PeakKIlii Ta CTEXXUTHU 3a
BIIAMBOM DI3HMX YWHHUKIB Ha Ilepelir (hepMeHTaTHBHOrO Iporecy. B 3a-
TaABHOMY, IPUCKOPEHHS XIMIUHMX PeaKIlid BiAOYBAETBECSA 3aBAAKHM TOMY, IO
depMeHTH 3a0e3neuyioTh TPAaBUABHY OPIEHTAIiI0 MOAEKYAU CyOCTpaTy Oing
KAQTaAITUYHOIO IIEHTPY, HAAQIOTh AAA KaTaAi3y IIPOTOH-AOHOPHI I IIPOTOH-
aKIIeIITOPHI I'PyIH, YTBOPIOIOTH 3@ AOIIOMOI'OI0 KOBAaAEHTHUX 3B'SI3KiB He-
CTaOIABHI IIPOMDKHI CIIOAYKH i3 CyOCTPATOM 1 BUKAWKAIOTH HAIPY’KEHHS B
MOAEKYAI cyOcTpary abo ii AedpopmMariiro.

6. KIHETUKA ®EPMEHTATUBHUX PEAKIIIN

OcHOBU KiHETHKH (pepMEeHTAaTUBHUX IIPOLECIB OYAM 3aKAAACHI Y IIpariax
Mixaenica i MeHTeH, 30KpeMa B PiBHAIHHI (pepMeHTOCYOCTPATHOTO KOMIIAEKCY.

I'Tip KiHETHKOIO (hepMEHTATUBHUX IIPOIIECiB PO3YMIFOTh PO3AIA HAYKHU ITPO
depMeHTH, III0 BUBYAE 3aAEKHICTH IIBUAKOCTI (DepMEHTATHMBHOI peakKllii Bip,
XIMIYHOI IIPUPOAU CYOCTPATy, YMOB CEPEAOBUILIQ, @ TAKOK CTOPOHHIX YMHHUKIB,
4KI BII\MBAIOTh Ha Ilepelir peakilil. PosrasgaeMo piBHAHHA Mixaenica-MeHTeH-
Bpirca 3 Touku 30py KiHEeTHKHU (PepMEHTaTUBHOTO IIPOIIECY:

K
E+S == ES —— E+P,

K
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Ae E — depmeHT, S — cybOctpar, ES — epMeHTOCYOCTPAaTHIM KOMIIAEKC,
abo komrmaekc Mixaenica, P — mpoaykT peakiiii, K, — KOHCTaHTa IIIBUAKOCTI
YTBOPEHHS (DEPMEHTOCYOCTPATHOTO KOMIIAGKCY, K, — KOHCTaHTa IIBHUAKOCTI
po3naay KoMIeKcy Mixaenica A0 BUXIAHMX PEYOBUH, K3 — KOHCTaHTA PO3IIapAy
(hbepMEeHT-CyOCTPATHOIO KOMIIAEKCY 3 YTBOPEHHAM IIPOAYKTY 1 BUBIABHEHHAM
depMeHTy.

BipHOIIIEHHS CyMU KOHCTAQHT IIIBUAKOCTEN PO3Mapy (PepMeHTOCyO-
CTPATHOTO KOMIIAEKCY AO KOHCTAHTH IIBUAKOCTI YTBOPEHHSI KOMIIAEKCY
HA3MWBAETHCS KOHCTAHTOIO Mixaeaica. BoHa Mae poO3MipHICTh KOHIIEHTpAITil
cyocTpary (MOAB/A): K, + K,

K M
K

1

AAST XapaKTepUCTUKU IIPOIeCy YTBOPeHHS (hepMeHTOCYyOCTPaTHOro
KOMIINEKCY B3dTa BEAMUMHQ, IIJ0 HA3WBAETHCS CYOCTPATHOK KOHCTAHTOIO, abo
KOHCTAHTOIO AMCOINiallii KomMraekcy Mixaenica (K)):

.
1
BeanunHa cyOCcTpaTHOI KOHCTAHTM BM3HAYAETHCS BiAHOIIEHHSIM
KoHCTaHT K, i K, a He iX aGCOAIOTHUM 3HAYEHHsIM. Y TIPOIeCi BUBYEHHS
KIHeTHKY (PEPMEHTAaTUBHOTO MPOIeCy KOHCTaHTa K CAYKUTH KiABKICHUM
IIOKA3HUKOM CIIOPIAHEHOCTI CyOCTpary i dhepMeHTy.

BuBuaroum BHNAMB PI3HUX KOHIEHTpPAIiM CyOCTpary Ha IIBHUAKICTH
(bepMeHTAaTUBHUX IIPOIECiB, MOXKHA BUSHAYUTU K . AAst GIABIIIOCTI BUIIAAKIB
K, He3HauHO BiAPi3HSAETHCS Bia K.

OO0O0B'SI3KOBOIO YMOBOIO BUBUEHHS OYAB-5IKOTO (DEPMEHTY € BCTAHOBAEHHS
3aAEKHOCTI IIBUAKOCTI (pepMEHTATUBHOTO IIPOLLECY Bip KOHIEHTpPAILLil
cyocTparty. LIfo 3aAeKHICTh MOXKHA MPEACTaBUTU (POPMYAOIO, KA OAeprKaHa
3 OCHOBHOTO piBHSIHHS Mixaeaica-MeHTeH:

V=—D1o% (3,
1+ K /[S]
Ae V — IIBUAKICTDH (DepMEHTaTWBHOI peakuil; V = — MaKCHMaAbHA
IIBUAKICTE (DepMeHTaTUBHOI peakilii; K — koHcranta Mixaenaica; [S] —

KOHIIEHTpallis CyOCcTpaTy. AOCAIAMMO Ile PiBHSHHS, HAAQIOUM Pi3HMUX 3HaU€Hb
KoHCcTaHTi Mixaeaica (K ) Ta koHmentpamnii cybcrpary (S). Posrasuemo
MO>KAVMBI TPU BUIIQAKU CIIiBBIAHOIIIEHb MiXK HUMMU.

Bumapok 1: KM 3Ha4YHO OiAbINIa Bip S, TOOTO KM >> S. 3a nux yMoB
ApPiO, III0 3HAXOAWUTHCS B 3HAMEHHUKY, CTa€ HEIIPABUABHUM 1 YMCAOM OAVH,
110 € B 3HAMEHHUKY, MOJKHa HexXTyBaTu. OTsKe, piBHAHHSA HAaOyBa€ BUTASAY:

\Y% VS
max (4)

max

VIR/ST K,
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Y bOMY BUIIAAKY IIBUAKICTE (D€pPMEHTATUBHOL peaKIlil IPsAMO IIPOIOP-
IIifiHa KOHIIeHTpallil CyOCTpaTy, TOOTO IIPU MaAWX KOHIIEHTpAIlisIX CyoCcTpaTy
HIBUAKICTH OyAe 3pOCTaTH i3 30iABIIIEHHSAM KOHIIEHTpPAllii.

Bunapok 2: K =S. TTiacTaBUBINY I1e 3HAYEHHsT ¥ POPMYAY (3), OASPIKUMO:

3BiACH BHIIAMBAE, IO KOHCTaHTa Mixaeaica — Ie BeAMYMHA, YNCEeALHO
piBHa KOHIIEHTpaIllii cyOCTpaTy 3a YMOB, IIJO IIBUAKICTH peakllil AOpIiBHIOE
TTOAOBUHI Bip MakcuMarbHOi. OTKe, Po3MipHICTHL KOHCTaHTU Mixaenica
BU3HAYAETHCA B MOAB/A. UMM BUIlla KOHCTaHTa Mixaeaica, TUM MeHIIa
IIBUAKICTE (pepMEHTAaTUBHOI peakiiii (popmyaa 4). 3a sHavenusMm K yci
PeaKilii MO>KHA ITIOAIAMTH YMOBHO Ha ABA BUAU — IIIBHAKI (3 MAAMM 3HAQUEHHSIM
K ) i mOBiABHI (3 BUCOKOIO BeAMUYHHOIO K ).

Bumapok 3: S>>K . 3a miei yMoBM 3HAUeHHs APOOYy B 3HAMEHHUKY
dopmyau 3 Oyae MiHIMaAbHe i HUM MOJKHA HeXTyBaTH, TOMY BeAWYMHA
IIBUAKOCTI B Iili popMyAl Oyae AOPIBHIOBATH MAaKCHUMAABHIN IIIBUAKOCTI:

V=V_.

OT’Ke, KOAM KOHIIEHTpAllisl CyOCTpaTy AOCUTb BEAMKA, TO BOHA BiKe
He BIAMBAE HA HIBUAKICTb, OO OCTQHHS CTard MAKCHUMAALHOIO (CBiAUEHHS
TOTO, IO BeChb (DEPMEeHT 3B'si3aHui i3 cyocTpaTom). ['padiuHO 3areKHICTH
HMIBUAKOCTI peakliii Bip KOHIIEHTpallii CyOCTpaTy ONMCYETHCS TillepOOAOIO,
4Ky Ha3WBalOTh KpUBOIO Mixaenica (puc. 2.11)

®opma KpHBOi ITOKa3ye, IO i3 30iABIIIEHHSIM KOHIIeHTpallii cyocTpaTy
BCi aKTUBHI IEHTPU (PepMeHTy HacHuuylThbcd. Lle pocAraeTeca npu
MaKCHUMaABbHIN KOHIIEHTpallii )epMeHTY i BIATIOBiAGE MAaKCHMAABHO MOSKAWBIN
HIBUAKOCTI peaxkilii. Ik BUAHO 3 rpadika, IIpyM HU3BKUX KOHIEHTPAIisTX
cyOcTpaTy (BUMIAAOK 1) doepMeHTaTHMBHA peakllisl BiAOYBaeThCA 3a IIepLINM
TOPSIAKOM, TOOTO ITBUAKICTH 3POCTaHHS 11 3aA€KUTh Bij KOHIIEHTPaIlii OAHIET
PeYoBHHU — CyOCTpary. B yMOBax BHCOKOI KOHIIEHTpallii CyOCTpaTy peakliis
nepebirae 3a HyABOBUM ITOPSIAKOM,
TOGTO 3MiHa KOHI[eHTpaIlii He BIAU- VA
Ba€ Ha IlepeOlir Npolecy, MIBUAKICTD
peaktil 3a IIUX YMOB MaKCHMaAbHQ,
OCKIABKY BCl aKTHBHI IIeHTpU dep-
MEHTY 3B's3aHi i3 cybcTpaToMm.

AOCAIAREeHHST aKTUBHOCTI dhep-
MEHTIB TPOBOAATH HPU BEAUMKHUX
KOHIIEHTpAalliaX CyOCTpaTiB (HyABO- Y N
BUM MTOPSIAOK Peakiiii). Y 11X yMoBax [S]
yCi 3MiHN HIBUAKOCTI peakIiii OyAyThb

X

Vmax
l

Puc. 2.11. I'pa¢ik 3are>KHOCTi HIBUAKOCTI

3aAEKaTU TIABKU Bip KIABKOCTI dep-
MEHTY. AAe B JKUBHUX KAITHHaX KOH-

¢epMeHTaTUBHOI peakllii Bip KOHLleHTpaLil
cyocTpary.

85



IleHTpalil cyOCcTpaTy, K NIPaBUAO, AAAEKi Bip HacuueHHS (epMeHTIB. Lle
O3HAuae€, IO (DepMEeHTH B KAITMHAX BHKOPHCTOBYIOTH HE BCIO CBOIO IIO-
TY>KHICTb.

6.1. 3aneXKHiCTh IIBUAKOCTI (pepMeHTAaTHBHOI peakiiii
BiA KiABKOCTI depmeHTY

SIKIo cyOCTpaT 3HaXOAWUTHECS B HAAAUIIKY, IJO IPAKTUYHO MaE€ Miclle B
€KCIIepUMEHTAABHIX YMOBAX, TO IIBUAKICTH PEaKIIii MPONOPIliifHa KIABKOCTI
depMeHTy. AAre, FAKIO KIABKICTH (DepMEHTY 30IABIINTU HACTIABKH, 1100

CyOCTpaT TiepecTaB OyTH B HAAAWIIIKY,
v A TO TaKa POIOPLIMHICTE ITIOPYILIUTHCS,
IO IIOKa3aHoO Ha puc. 2.12.

SIK BUAHO 3 PHCYHKQ, IIBHAKICTB
depMeHTaTUBHOI peakiIlii AiHIWHO
3pocTaE i3 30iABIIIEHHSAM BMICTy dep-
MEeHTy (IpsSIMUM BiAPI30K KpuBOi). Ane
HaAMipHe 3pOCTaHHSI KOHIIeHTpallil
depMeHTy NPU3BOAUTH AO TOTIO, IO

—»  CyOCTpaTy CTa€ MeHIIle, HDK (pepMeHTy
[E]  iT1ie IPOSBASIETHCSI 3MEHITIEHHSIM HapO-

Puc. 2.12. 3aAe)KHICTh IBAAKOCTI (pepmen-  CTAHHS IIIBUAKOCTI PEAKILil (Ha PUCYHKY
TaTUBHOI peakii BiA KiAbKOCTI (hepMeHTy.  TIOAOTA YaCTHHA AiHii).

6.2. Aisg Ha ¢epMeHTH MOAYASTOPIB

AKTUBHICTE (pepMeHTIB MOJKe 3MIiHIOBATHCH HE TIABKH 3a 3MiHOIO
KiABKOCTI cyOcTpary, depMeHTy, pH cepepoBUlna, ae i Mia BIAWBOM Pi3HUX
XIMIYHUX PEYOBUH. PeUyOBWHM, IO BOAWBAIOTH Ha XiA (PepMEHTAaTUBHUX
peaxlIlii, Ha3UBAIOTLCA IX MOAYAATOpaMM, abo edekropamu. BoHum mopi-
ASIOTBCSI HA aKTMBATOPM Ta IHIIOITOPH, TOOTO IIiA IX BIIAMBOM peakKllid MOKe
IIPUCKOPIOBATHCH a00 CIOBIABHIOBATUCH. BUBUEHHSA All MOAYASATOPIB bep-
MEHTIB Ma€ IIpaKTUYHe 3Ha4eHHS, 00 AO3BOASE TAMOIIIE 3PO3YMITH IPUPOAY
Al pepmeHTIB. AesdKi 3 HUX BIAIIPAIOTE POAB IIPUPOAHUX PEryASITOPIB
MeTaboAi3My. IcHye OaraTo TUIIB MOAYAATOPIB aKTHBHOCTI (DEepPMEHTIB, IO
BIAPI3HAIOTBECA MiXK COOOIO 3a OYAOBOIO Ta MEXaHiI3MOM AjlL

6.3. AKTuBaTopu (epMeHTiB

PoAb akTUBATOPIB MOJKYTH BIAITPaBATH K OPTaHidyHi (JKOBYHI KMCAOTH,
depmMeHTH # iH.), TaK i HeopraHiuyHi pedoBUHU (iI0HU MeTaAiB, aHionu). Hepiako
3yCTPIYatOTECA BUIIAAKY, KOAW OAHA 1 Ta K PEYOBHHA CTOCOBHO OAHOTO
(bepMeHTy € aKTUBATOPOM, a BIAHOCHO IHIIIOro — iHTIOITOpOM. IoHM MeTaAiB
OyBaIOTh AOCHUTH CHEIU(PIUHNMU aKTUBATOPAMU AASL IIEBHUX (DEPMEHTIB.
BoHM MOJKYTB CIIpUATH IPUEAHAHHIO CyOCTPaTy A0 (bepMeHTy, OpaTh y4acThb
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y (pOpMyBaHHI TPETHMHHOI CTPYKTYpU (pepMeHTy abo OyTH CKAQAHHUKOM
AKTHUBHOIO IIeHTPY. [oHM OaraTtb0X MeTaAiB (HATPilO, KAAil0, KaAbIIilo, MarHito,
3aniza, Mipl Ta iH.) € OOOB'I3KOBUMU KOMIIOHEHTaMH, IO HEOOXIiAHI AAS
HOPMaAbLHOTO (PYHKITIOHYBaHHS OaraTboxX (PepMeHTiB. [HOAI AN AeSIKUX
depMeHTIB MOTPIOHO AeKirbKa pisHux ioHiB. Hampuraap, aaag Nat, Kt-
AT®a3y, 10 3AIMCHIOE TPAHCIOPT iOHIB uepe3 IAa3MaTH4YHy MeMOpaHy,
HIOTPiOHI AAT HOPMAABHOTO (DYHKITIOHYBAHHS i0HU KaAilo, HATPiO Ta MarHito.

MeTaan MOKYTb BXOAUTH AO CKAAAY MPOCTETHUYHUX TPy (PepMEHTIB.
Hampukaap, 3arizo B ckKAaAl TOPQIPMHOBUX CIOAYK € HEOOXiAHUM
KOMIIOHEHTOM (PEepPMEHTIB [UTOXPOMHOI CUCTEMM, KaTaAa3M i IIEPOKCUAA3ZH;
KOOAABT BXOAUTH AO IIPOCTETHUYHOL I'PYIIM TOMOIJUCTEIHTPAHCMETHUAA3HU 1
MEeTHUAMAAOHIAI3OMepa3n (PepMeHTIiB; MiAb — AO aCKOpPOATOKCHUAA3MH;
MapraHenb € aKTUBATOPOM 130IUTPATAETIAPOTEHA3H.

MeTtanroepMeHTH, 10 MICTATH Y CBOEMY CKAAAl NepeBakKHO ABO- i
TPUBAAEHTHI 10HU, YTBOPIOKOTH 13 3aAMIIKAMU (PYHKIIIOHAABHUX I'PYII @MiHO-
KUCAOT Ta BIAIIOBIAHMMU I0HAMM KAEIIHEIIOAIOHI XEeAQTHI CIIOAYKH. Y TaKUX
CIIOAYKAX 10HM HaAQIOTh (PepMeHTaM IIEBHOI IIPOCTOPOBOI CTPYKTYpPH 1
CIIPUSIOTH YTBOPEHHIO (DEPMEHTOCYOCTPaTHUX KOMIIAEKCIB. AesKi hepMeHTH
IpU BIACYTHOCTI METAAIB IIPOCTO He MPOIBASIOTH (PEPMEHTATUBHOI Ail.
Hamipukaap, ByTiAbHA aHTiApa3a 0e3 IMHKY He Ma€ BAACTMBOCTEU (hepMeHTy
1 AlFO IIMHKY He MOJKHA 3aMIiHUTU JKOAHUM IHIITAM 10HOM.

AwnioHU, TIOPIBHSAHO 3 KaTiOHaMM, PIAIle € aKTMBaTOpaMMu (DEPMEHTIB.
ITprKArapaMU AKTHBYIOUOL Ajl @HIOHIB MOXKYTh OyTH @HIOHW XAOPY BIAHOCHO
IIeIICUHY Ta AMIAA3U CAWHY, QHIOHW TAAOTeHIB — aAEHIAATIIUKAA3Y; JKOBYHI
KHUCAOTM — TIAHKpPeaTH4HOI Aina3u. AesKi (pepMeHTU IIPOSIBASIIOTH aKTUBYIOUY
A0 CTOCOBHO CBOiX HeaKTUBHUX (popM (aBTOKaTanis). Hampuraap, memncuH
BiAHOCHO IIEIICUHOI'€Hy, TPUIICMH — TPUIICUHOreHy TOIIO. Aeski pepMeHTH
AKTHUBYIOTH 30BCIM iHIIN (pepMeHTH. Tak, €HTEPOKIHA3a IIAIXOM BiAlllelIACHHS
IHTiOITOpa IIEepPEeTBOPIOE HEAKTWBHUM TPUIICMHOTEH B aKTWUBHUW TPHWIICHH, a
OCTaHHIU TepeTBOPIOE XIMOTPUIICUHOTEH Yy XIMOTPUIICHH. AKTHBATOpPaMU
MOJKYyTh OyTH TaKi OpraHiyHi CIIOAYKH, K IMCTeiH, BIAHOBAEHUM TAYyTaTiOH Ta
inm, 1110 MaroTh BiabHY SH-rpyiry. Lli clIOAyKY 3paTHI BIAHOBAFOBATU AMCYAB-
(hipmi 3B'13KM HEAKTMBHUX (DEPMEHTIB AO CYAB(TIAPUABHIX IPYII i ITIM CaMUM
IIePeTBOPIOBATU (PEpPMEHTH B aKTHBHI. TaKMM YWHOM PEUYOBMHU 3 BIABHUMU
SH-rpynmamMu 3axmiaioTh (pepMEeHTH Bip arpeCUBHUX XIMIYHUX BIIAUBIB,
HAIIPUKAAA, Bip OKHMCHEHHS, i TOMy BUCTYIIAIOTh aKTHMBATOpaMu (DEPMEHTIB.

Icuye rpyna (pepMeHTIB, 110 aKTUBYIOTHCS 3@ AOIIOMOI'OIO [TUKAIYHOTO
AM®. Taki depMeHTH Ha3WBAIOTLCS TpPOTeiHKiHazaMu. MexaHizM ix
aKkTUBaMil Takui. [IpoTeiHKiHa3a CKAAAQETHCSA 3 ABOX CYOOAWHUIIL: KaTa-
AITMYHOI, IITO0 MICTUTh aKTUBHUU IIE€HTD, i PETYAITOPHOI, B AKiM PO3MIllleHN
IIeHTp 3B'a3yBaHHA HuKAiuHOoro AM®. DepMeHT HeaKTUBHUM, 00 HOTO
aKTUBHUU TIEHTP 3aKPUTHN. BiH 3BIABHSIETRCS TIALKY TTPU B3aEMOAIT TI-AMOD
i peryaaTopHOro LIeHTpy dpepMeHTy (puc. 2.13).

87



cyboguruyi

xamarim UMHA  PETyAAMOPHA

C R
. z@+

HeakmuBHul  + Uy-AM® ——> @KMuBHA + BigOKpeMAeHd
pepmenm cyboguruys peryAsamopHa
¢depmenmy cyboguruysa

Puc. 2.13. AKTUBYBaHHS NIpoTeiHKiHa3u HUKAiYHUM AMO.

AxTuBanisa psay epMeHTIB 3aA€KUTH Bia IIpo1ieciB pocopruAtoBaHHA 1
AedocoprntoBannd. Tak, dochopraasa, IO BIALIEIIAIOE Bip TAIKOTEHY OAHY
MOAEKYAY TAIOKO3H, IPOSBASIE CBOIO A0 TIABKH Y (POCHOPHUABOBAHOMY CTaHI
(dpocdoprnraza A), B HedocdoprrboBaHOMY cTaHi (pocdoprraza B) Bona
HeaKTMBHAa. AHAAOTIUHO Ailasa >KUPOBOI TKAHWHM aKTUBHICTH CBOIO ITPOSIBASIE
3HAYHO iHTeHCUBHillle y docdoprrboBaHOMYy cTaHi. DocoprAOBaHHS ITHX
depMeHTIB 3aiMicHIOETECS 3a paxyHOK AT® mpu ydacTi mpoTeiHkiHas:

ninasa + AT® —— ninasa « OPOH, + A[1®.
AedocdhopurtoBadHg (HochHPOPUABOBAHOI Ailla3U 3AIMCHIOETBHCS ITiA

BIAuBOM (poconporeindocdarasu.

Aeski hbepMeHTH NPOSABASIOTE KATAAITUUHY Aif0 TiABKU B Hedocdo-
PUABOBAHOMY CTaHi, @ (poCchOPUAIOBAHHS ITPU3BOANTE AO BTPATH iX aKTUBHOCTI.
[TpukAapOM MOJKEe CAYKUTH (PepMeHT TAIKOeHCHHTa3a. [aKWM YWHOM, 3a
AOIIOMOTOFO TIOEAHAHOI All depMeHTIB ITpoTelHKiHa3 i dpocdaTas meBHI hepMeHTHr
MOJKYTb II€PEXOAUTH 3 HEAKTUBHOI'O CTAHY B AKTWMBHMWU I HABIIAKY, IIJO Mae
B&KAMBE 3HAUEHHS B PETyAdIlii MeTaOOAIYHUX HporeciB. B ocHOBI akTmBariil
depMeHTIB, 9K OyAO TOKa3aHO BUINE, AeKaTh pi3HI MexaHizMu. Cepep HUX
MO>KHA Ha3BaTH TaKi:

1 — aKTuBallii 3a AOIIOMOI'OIO BIIAMBY Ha aKTUBHUU IIeHTP;

2 — aKTHBallid WIAIXOM BIAILIENA€HHS Bip (pepMeHTy 4acTHHU
MIENITUAHOTO AQHIIOTa a00 SKOICh HEOPTAaHIYHOI CIIOAYKH, IO 3aKpHBaAd
AKTUBHUU IIEHTP;

3 — aKTHBAallif IIAIXOM MPUEAHAHHI A0 (DEPMEHTY SKOICh MOAUMIKY-
I0YOI CIIOAYKY;

4 — aKTHBAlf MIATXOM AUCOIIANIl HEaKTUBHOTO KOMIIAEKCY (DepMEHTY
Ha CyOOAMHMIN, OAHA 3 SIKMX NPOSIBASIE BAACTUBOCTI (DEPMEHTY.

6.4. IuriciTopu ¢epmeHTIB

I'ToaiOHO A0 aKTHMBATOPIB, HTIOYIOUY AltO Ha (pepMEeHTH MOJKYTh IIPOSIBASITI
Pi3HI 3a OYAOBOIO 1 3a MEeXaHI3MOM Ail peYOBMHM. BrBYeHHS pi3HMUX IHTIOITOPIB
BIAKPMBAE BEAWKI MO’KAWBOCTI AN PO3YMIHHSI MEXaHIi3MiB Aii (pepMeHTiB.
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IaTiGiTOpY (Bip AQT. IHTIOIIO — 3aTPMMKQ, TAaABMYBAHHSI) — PEYOBMHY, IO, Ha
BiAMIHY Bip @KTHMBATOPIB, ITOCAAOAIOIOTH @00 IIAKOM MPU3YIMHSIIOTE A0 dep-
MeHTIB. AesKi iHTIOITOpM (PepMEHTIB € OTPyTaMu AAS >KMBUX OPraHi3MiB
(HampuKAaA, IiaHIAKM, CIPKOBOAEHB, MOHOOKCHUA BYTACIIO). Psaa AlKapcbKUX
3aCO0IB TAKOK Ma€ BUPA’KeHI IHTIOYIO4l BAQCTUBOCTI IOAO ITEBHUX (DEPMEHT-
HUX CHUCTeM. ToMy iHTIOITOpHU IIMPOKO 3aCTOCOBYIOTH B €KCIIEPHUMEHTAABHIN
MEAUIIVHI AT 3'SICYBaHHSI MEXaHI3My Al AiKapChKUX CEPeAHUKIB.

3a MexaHi3MOM Aii iHTiIOITOPU MOAIAIIOTHECS Ha ABi rpymiu:

1. TuriGiTopy, 110 BCTYHAIOTH i3 (pepMEeHTaMM Y 3BOPOTHY PEaKIIito.

2. TuribiTopy, o pearyroTs i3 hepMeHTaMi He3BOPOTHO.

He3BopoTHuil iHTIOITOP yTBOPIOE 3 (PEPMEHTOM MIIHY CIIOAYKY 3@
PaxyHOK KOBAAEHTHUX 3B'si3KiB. Lli 3B'SI3KM BUHMKAIOTH MiK PiZHUMH
(PYHKIIIOHAABHUMHU I'DyIaMM, IO IOEAHYIOTHCA 3 AKTUBHUM IIEHTPOM
depmenTy. Takuil KOMIIAEKC He PO3IAAAETHECA 1 He AMCOILIIOE Ha BUXIAHI
PEUOBUHY, HAIIPUKAAA, IiaHiAHA KUCAOTA i i moxiaHi, dpocopoopraHiuHi,
TIOAOBI OTPYyTH Ta iH.

AesKi He3BOPOTHI iHTIOITOPH PYyWHYIOTH CTPYKTYPY MOAEKYAU (hepMeHTy,
TOMY iX Ille Ha3KMBalOTh AeHaTypaHTaMu. BoHU € HecrienudiuyHUMM iHTIOITOpaMu
MM BCIX (pepmeHTIB. CIOAM BIAHOCSATBCS COAL B&JKKUX METAAIB (CBUHELb, PTYTh,
CpiOAO). 3BOPOTHI IHTIOITOPKM NPUTHIYYIOTH PEAKINilo, are He BUKAWKAIOTH
3HAQYHUX 3MiH Y CTPYKTypi MOAEKyAU (pepMeHTy. PO3pi3HAIOTHL TpU THUNMN
3BOPOTHOTrO iHriOyBaHHSA (PepMeHTIB: KOHKypeHTHe, HeKOHKypeHTHe i Oe3-
KOHKYPEHTHE.

6.5. KonKypeHTHe iHTiOyBaHHS

KoukypeHTHi iHTiIOITOPU 3A@THI 3BOPOTHO 3B'S3YBAaTUCh 3 aKTUBHUM
LIeHTPOM (DepMeHTY i KOHKYPYyBaTH i3 CyOCTpaToM 3a aKTUBHUM IeHTp. Taki
IHTIOITOPYU YacTO € CTPYKTYPHUMHM aHaAOTraMM CyOCTpaTy I TOMy KOMIIAe-
MeHTapHI aKTUBHOMY II€HTPOBI (hepMeHTYy. SIKII0 aKTUBHUU LEHTP (DeEPMEHTY
3B'sI3y€TbCST 3 iHTIGITOPOM, TO BiH He 3MOJKe BCTyIIaTU B PeakIlito i3
cyoctparom. Ilpu HasgBHOCTI cybOcTpary (S) ¥ iHriditopa (I) opHOuacHO
BiAOYBAIOTBECS ABI peaKliil:

E+ S == ES E+P
E + 1 == El %>

Ta crioayKka, KOHIIEHTpPAllis MOAEKYA SIKOl OiAbIla, Oyae MepeBasKHO CIIO-
AYYaTUCA 3 aKTUBHUM II€HTPOM i BM3HAUATU HANPSIMOK peakilil. 3HATH TaAb-
MIBHUI BIIAUB IHTIOITOpa MO’KHA HAAAUIIKOM CyOCTpary, KWW BUTICHUTH
IHTIOITOP aKTMBHUX LIEHTPIB MOAEKYyA (pepmeHTy. KOHKypeHTHe iHTIOyBaHHSA
HA3MBAIOTE IT1e i30CTepUYHUM. BOHO BUKAMKAETBECS PEUOBHMHAMH, K1 3@ CBOEIO
CTPYKTYPOIO OAM3BKI A0 CyOCTpaTiB. [ [pUKAGAOM KOHKYPEHTHOTO TaAbMYBaHHS
€ IIPUTHIYEHHS MAAOHATOM aKTUBHOCTI CYKIIMHATAETIAPOTreHa3u — (DEPMEHTY,
III0 OKUCHIOE CYKIIMHAT, KUY IIPU IIbOMY II€PETBOPIOETHCA Y (hyMapart:
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eH3um CyKyuHam ¢pymapam MaAoOHam

SIKIIO B cepepOBHINE, A€ BiAOYBAETHCS OKMCHEHHS CYKIIWMHATY, BHECTU
MAAOHOBY KUCAOTY (IHTIOITOpP CYKIIMHATAETIAPOTeHas3H), fIKa 3@ CTPYKTYPOIO
Ay>Ke TIopIOHA AO CYKIMHATY i BIAPI3HAETLCA Bip Hel TIABKK TUM, IO MiCTUTh
opty rpyiry CH,, To yTBOPUTHCST (bepMEHT-iHTIOITOPHUN KOMIIAEKC, STKUH He
3AATHUM OKMCHIOBATUCHL, TOOTO ABa aTOMH BOAHIO HEe BIAIIETIAIOIOTHCS. Y
PE3YABTaTI IPUEAHAHHS MAAOHATY A0 (DEPMEHTY PEaKIliss OKMCHEHHS CYKIIMHATY
3araAbMOBYEThCA. OT’Ke, CYKIMHAT i MaAOHAT, K OAWM3BKI 3@ CTPYKTYPOIO
PeUYOBUHY, KOHKYPYIOTH 3a 3B'sI3yBaHHS 3 aKTUBHUM 1IeHTpOM (pepMeHTY. Tomy
HaAIIpsIMOK peakliil OyAe BU3HAUATUCSA CIIIBBIAHOIIEHHAM KOHIIEHTPAIIN
cyOcTpary U iHriditopa. IHakie Kajkydd, 9KIIO B CEPEAOBHII OAHOYACHO
HagBHI cyOCTpar Ta IiHTIOITOP, TO Y BUIIAAKY IlepeBa’kKaHHS KOHIIEHTPAIlil
iHTiOiTOpa peakIiss 3araAbMYEThCS i, 1100 3YIUHUTH HMOTO TAaAbMIBHY AilO,
TIOTPIOHO BHECTU HAAAUIIOK CyOcTpaTy. OCTaHHIM 3a 3aKOHOM AJOUMX Mac
BUTICHUTBH 13 KOMIIAEKCY IHTIOITOD, 1 peaKis BIAHOBUTHCS. TaKy K KOHKYPEHTHY
AII0O Ha CYKIJMHATAETIADOTeHe3y IIPOSBASE 1 OKCAAOALETaT, AKUU TaKOK
OAM3BKUU 3a CTPYKTYPOIO AO CYKLWHATYy.

KoukypeHTHe iHTiOyBaHHS IIIUPOKO 3aCTOCOBYETHCS B MEAUYHIN
TIPaKTUI AT OOPOTHOM 3 IH(EKITIAMU, B CIABCHBKOMY TOCIIOAQPCTBI — AAS
3HUIEHHS MIKIAHVKIB, @ TAKOXK Yy BiMCBKOBIU CIIpasBi.

KoukypeHTHMMU IHTIOITOPaMU (I30CTEPUYHUMM) MOJKYTh BUCTYIIATH IIPO-
MDKHI IPOAYKTH OOMIHY — MeTaOOAITH, HAaKOIIWMYEHHS SKUX PETYAIO€ aKTHB-
HiCcTb (pepMeHTiB. Ajis 6araTboX AIKaPCHKUX CEePEAHMKIB BiAOYBAETHCS 3a IIPUH-
LIMIIOM KOHKYPEeHTHOTO iHTiOyBaHHA. Hanpukraaa, CyAab(haHiAaMiaH, 110 IIMPOKO
3aCTOCOBYIOTBCSA AAS AIKYBaHHS 1H(EKIIIMHUX 3aXBOPIOBAHb, CTPYKTYPHO
TOAIGHI A0 mapaaMiHoOeH30MHOI KUCAOTH ([TABK), gKy OakTepil BUKOPHC-
TOBYIOTb AAS CHHTe3Y (POAiEBOI KMCAOTH. OCTaHHSA BXOAUTBH AO CKAdpAy dep-
MEHTIB, HeoOXipHUX MM ix pocty. CyabcaHirnamiau ButicHAOTH [TABK i3
KOMIIAEKCY 3 (DEPMEHTOM, III0 IIPU3BOAUTL AO TAABMYBAHHS POCTY OaKTepiu.

ITABK Cyabpaniramig
KOHKYpeHTHY AlF0 IIPOSABASIFOTH TAKOXK AesdKi aHaAor'm BiraMiHiB. Ha-
IIPUKAQA, AC30KCHUIIPHAOKCHH — aHaAor BiramiHy B, aOo aminonmTepms —
aHanor (poaieBol KUCAOTH. Lli aHarorm BiTaMiHIB Ha3WMBAIOTHCS 1€ QHTHU-
BiTaMiHamMu. BOHM MOJXyTh YTBODIOBATH TaK 3BaHI aHTHKO(EPMEHTH, IIO
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MIPOSBASIOTH BAACTHUBOCTI KOHKYPEHTHHUX IHTIOITOPiB. AHTHKO(EepMeHTH abo
IX ITOITepeAHUKY @HTUBITAMIHM 3aCTOCOBYIOTECS B OI0XIMIYHUX AOCAIASKEHHSIX
ab0 B MeAMYHIU NPaKTUIll 9K edeKTUBHI AiKyBaAbHI 3acoOu. Hampukaap,
aMIiHONITEPUH BUKOPUCTOBYIOTH AAS AIKYBAHHS AEMKO3Y I IMyXAWHHUX
3aXBOPIOBaHb, i30HIA3UA, (@HAAOT BiTaMiHy B,) — TyGepKyAbO3y; KyMapWHH,
IO € QHTUBITaMiHAaMM HaPTOXIHOHIB (BiTaMiHU K), 3aCTOCOBYIOTE B AIKyBaHHI
¥ B mpodirakTUlli TpPOMOO3IB.

6.6. HekoHKypeHTHe iHTriOyBaHHS

HexkonkypeHTHe iHTIOyBaHHSA BUKAMKAETHCSI PEUOBUHAMH, SKi HE MAIOTh
CTPYKTYPHOI CIIOpiAHEHOCTI (moaiGHOCTI) i3 cyOcTpatoM i 3B'SI3yIOTHCSA 3
KaTaAITUYHUMHY IPyIlaMU aKTUBHOI'O IIEHTPY Ta AATHKAMU, IIJ0 PO3TalllOBaHi
11032 AKTUBHUM IIeHTPOM. TaKe NprueAHaHHA IHTI0ITOpa A0 EePMEHTY 3MiHIOE
KOHIryparjito akTUBHOI'O II€HTPY, IO IIPUTHIYYE HMOr0 B3AEMOAIIO i3 CyO-
CTpaToM. Y IIbOMY BHUIAAKY YTBOPIOETHCS MOTPIMHUN KOMIIAEKC: (DEPMEHT-
cyOcTpaT-iHribiTop:

E+S+1—— ESL

Lleit KoMIIAEKC He 3AQTHMU IePETBOPIOBATUCS B IIPOAYKT, TOMY PeaKIlid
3YIIUHAETHCS.

AO HEKOHKYpPEHTHUX IHTIOITOPIB HAAEKUTH 0AraTo PI3HUX PEUYOBUH,
HAIPUKAQA COAl BaKKMX MeTaAiB (CpiOAa, PTyTi, CBHHINIO, KAaAMIilO, MiaAl),
CIIOAYKM apceHito, (pocdopoopraHiyHi pedyoBUHU, aAKIAyBaAbHI PEYOBUHY,
HMOAQIIeTaT, IAaHIAW, OKHC BYTACINIO, CIpKOBOAEHBL. KOHKpETHI MeXaHi3mMu Ail
KOJKHOTO 3 Ha3BAHMX IHTIOITOPIB OYAYTH pisHMMU. Tak, B OCHOBI iHTIOYIOUOl Ail
COAEeM BAKKMX MeETaAiB A€KUTh 3AATHICTB IX OAOKyBaTm SH-rpymu Kara-
AITUYHOTO TIeHTPY (PEPMEHTIB; I[iaHIAM MIITHO 3'€AHYIOTHCS 3 Fe*t KaTaniTiaHoro
LIEHTPY I'eMiHOBOIO (DepMeHTy IIMTOXPOMOKCHAQ3H, IO 3aBeplilye IpOoLeC
OIOAOTIUHOTO OKMCHEHHS 3 YTBOPEHHAM BOAU. Take IHTIOyBAHHS BUKAIOYAE
AVIXaABHMH AQHITIOT i KAiTMHA rwHe. MopareraTr sk IHTIOITOpP B3a€EMOAIE i3
SH-rpynaMmu pepMeHTy, YTBOPIOIOYM 3 HUM KOBAAEHTHY CIIOAYKY, IO ITpU-
3BOAUTH AO BUKAIOUeHHs (hepMeHTy. Okuc Byraento CO e iHribiropom
[IepeBaKHO THX (PepMEHTIB, Y CKAAAL IKUX € 3aAi30 a00 Miab. BuCOKy iHTIOyrouy
AKTUBHICTb POSIBAGIOTH TaK 3BaHI pocopoopraniuHi pedoBuHU. Cepep HUX
3yCTPIYarOThCA TaKi, 110 3aCTOCOBYIOTHCS B IIPAKTUYHIN MEAUITVHI, CIABCEKOMY
TOCIIOAQPCTBI AA OOPOTBOM 13 MIKIAHMKAMHM, a AedKi — K OOMOBI OTpyMiHI
peuoBuHM (TaOyH, 3apuH). Lli iHTiOiTOpYU YTBOPIOIOTE i3 (hepMeHTaMK KOMIIAEKCH,
SKi He MalOTh KaTanTuuHOI Ajl. Docdopoopranivuti iHriOITOPH TaABMYIOTE A0
IpoTea3 (TPUIICHHY, XIMOTPHUIICHHY), eCTepas, 30KpeMa alleTUAXOAIHeCTepPas3H,
IO KaTaAi3ye PO3Iaj AIeTHAXOAIHY. SIK HACAIAOK Ajll (hocdhopoopraHigHIX
iHTiOiTOPIB OyAe HArpoOMaAKyBaTHCh All€THMAXOAIH, IO HPOSIBASETHCS IIOPY-
IIEHHAM (DYHKIII HEPBOBOI CUCTEMU.
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v l'anbMiBHA Al HEKOHKY-

PEeHTHUX iHTIOITOpIB 3ane-

KUTh BiA IX KIABKOCTI. K y

Manilt (a), Tak i y BeAuKii (0)

Vinax(a) ~ KIABKOCTI IHTIOITOP 3MEHIITy€e

HIBUAKICTb PeaKIlii, 30KpeMa

Vinax(6) ~ MakCHUMaAbHy (V_ ), are He

3MiHIOE CIIOPIAHEHICTH CyO-

cTpary i3 pepMeHTOM, TOOTO

He BIAMBAE Ha BeAmunHy K
(puc. 2.14).

KoukypeHTHI Ta 6araTto
HEKOHKYPEHTHUX iHTiOITOpiB
BIAHOCATBECA AO TaK 3BAHWX 3BOPOTHUX UMHHUKIB, OCKIABKY BOHU YTBOPIOIOTH
i3 (pepMeHTaMM HECTIMKUM KOMIIAEKC, TOOTO TaABMYIOTE PEaKIlil 0e3 3HaUHUX
3MiH y CTpPyKTypi (pbepmenTy. Ti iHTIOITOpPH, IO BCTYHAIOTH Y PeakIii 3
depMeHTaMU i YTBOPIOIOTH i3 HUMM MIITHI CIIOAYKHU 3@ PaXyHOK KOBAAEHTHHX
3B'I3KiB, BUKAWKAIOTh HE3BOPOTHE TaAbMyBaHHS. BaskamBe Miclle cepep, He-
KOHKYPEHTHUX 3BOPOTHUX IHTIOITOPIB OCIAQIOTH IIPOMIKHI IIPOAYKTHA METAaOOAI3-
My. BoHU 3paTHI 3BOPOTHO 3B'SI3yBaTHICS i3 CHEIU(DIYHUMU AIATHKaMM Ha
TIOBEPXHI AEIKUX AAOCTEPUYHUX (DEpPMEHTIB i 3MIiHIOBATU AKTUBHICTH IX
KATAAITUYHOTO ILIEHTPY.

P
v _ond

(S]

Puc. 2.14. HekonkypeHTHe iHrioyBanas. Kpusa Mi-
xaenaica (3a XK. Kpo).

6.7. InriOyBaHHSI NPOAYKTaMHU peakilii

[TpoAYKT peaxtiii HEPIAKO 3a CBOEIO CTPYKTYPOIO IMOAIOHMU AO CyO-
crpary. ToMy, HarpoMapKyrOUUCh, TAKUU IIPOAYKT MOJKe IIOBOAUTH cebe SIK
KOHKYPeHTHuM iHribitop ¢epmeHTy. Llell mpoljec Mo)Xe BUKOHYBATHU
PEryAITOPHY (PYHKILiI0, 00 HAarpOMaAKEHHS HAAAUIIIKY YTBOPEHOTO IIPOAYKTY
NIPU3BOAUTE AO TAaABMYBAHHS WOTO YTBOPEHHS. Hampukaap, TAIOKO3a €
KOHKYPEHTHUM IHTIOITOPOM (PepMEHTY TAIOK030-60-(hocdaTasn:

rnioko3o-6-cpocpat + HOH  ——— = rmokosa + H,PO,
cdocaTasa

6.8. IuriOyBaHHSI HaAAMIIKOM CyOCTparty

HagBricTh B iHKyOaIiiHOMy CepeAOBUIII HAAMIpHO BUCOKUX KOH-
LIeHTpalliil cyOCTpaTy BHUKAWKAE aAbMyBaHHS peakliil. 3a IIMX YMOB KpHBa
Mixaenica IIpOSBASIE TEHAECHIIIIO AO 3HIDKEHH. 3PO3yMITH TakKe IHTiOyBaHHA
MOKH@, IPUITYCTUBIIIH, 1110 MOAEKYAHM CyOCTpaTy 4yepe3 B3a€MHI ITEPEITKOAN
3AQTHI 3aliMaTH HEINIPABUABHI ITOAOJKEHHS B aKTHBHOMY IIEeHTPi (bepMeHTy,
110 MepelIKOA’KAE HOPMAAbHOMY Ilepelirosi peaxiiii. CxeMaTHYHO ILie
[IPEeACTaBAEHO Ha puc. 2.15.
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Puc. 2.15. IToroxeHHs (pepMeHTY i cyOcTpary:
A — HopmairbHe noAokenHs;; b — HenpaBuAbHe NOAOKEHHS.

6.9. TeneTuuyHe iHriOyBaHH4

lenetrune iHriOyBaHHS 3AIMCHIOETHCS HIASIXOM IIPUTHIUEHHS YTBOPEHHS
pepMeHTy Ha reHEeTUYHOMY PiBHI. ' eHeTHuYHe TaAbMyBaHHSA HACTA€E TOAL, KOAU
3HHMKAae Norpeda B IeBHOMY (bepMeHTOBI. Hanprkaap, y mporieci eBOATOIIil B
AIOAMHU 3HUKAU (DepMEHTH, SKi CHMHTe3YIOTb PEUYOBHUHU, IO MICTATBCA B
AOCTATHIN KiABKOCTI B TIPOAYKTAaX XapuUyBaHHS: A€SIKi aMiHOKHUCAOTH, BiTaMiHU
C, B, B, Tomo. Ilpo MexaHi3Mm iHriOyBaHHsI Ha TEHETUYHOMY DPiBHI MOKHA
AizHaTHCS 3 PO3AiAY "Peryadariis 6iocunTesy 6irka”.

7. KAACUOPIKALISL I HOMEHKAATYPA ®EPMEHTIB

IcHye ABa TUIIM Ha3B (DEPMEHTIB: TpUBiaAbHaA (poOoYa) i CUCTeMaTUYHA.

Poboya Has3Ba (bepMeHTY CKAQAAETHCS 3 HAa3BU CyOCTpaTy, Ha3BU THUITY
KaTaAITUYHOI peakiiil i 3aKiHueHHSA a3a. Hampukaaa;

AAKTaT + AeripAporeHisallii — AakKTaTAeripporenasa. Lle depmeHT
OKHCHEHH4 (AeTipApOTeHi3allil) AaKTaTy.

3a CUCTEMAaTUYHOIO HOMEHKAQTYPOIO Ha3Ba (PEepPMEHTy CKAAAQETHCA 3
Ha3BU CyOCTpaTy, Ha SKWUU Ale (pepMeHT, Ha3BU THUIY XiMiuHOI peaxiiil i
3aKiHUEeHHd — a3d. 3a Ii€l0 HOMEHKAATYPOIO Ha3Ba AAKTATAETIAPOTeHa3u
NIUIIETHCS TaK:

AakTar @ HAA — OKCHAOpeAyKTasa
(cy©. I : cy0. II — Tum xiM. peaxiiii)

[Topsp, i3 1M, 30epiratoThCs TAKOK HA3BU AQBHO BIAOMUX (DEPMEHTIB
(icTopruHa Ha3Ba), HAIIPUKAAA MEINCHH, XiMOTPUIICHH, KaTahras3a TOIIO.

3a o(iIlitiHoI0 MiXKHapPOAHOIO KAacu@ikallieto, epMeHTH AIAITLCS
Ha 6 KaaciB, 3ane’XKHO Bip TUIy KaTaAi30BaHUX peakIil:

1. OkrcupopepyKTasm — (PepMeHTH, AKi KaTaAai3ylOTb OKACHO-BIAHOBHI
peaxiii.

2. Tpanciepasu — depMeHTH, gKi KaTaAi3yIOThb MIKMOAEKYASPHE
IIepeHeCeHHs Pi3HUX XIMIYHUX T'PYIL.

3. ippoaasu, gKi KaTaai3yioTh peakllii TiAPOAITMYHOTO PO3IIENAEeHHS
BHYTPIIIHHLOMOAEKYASIPHUX 3B'SI3KiB.
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4. NAia3m, 9Ki KaTaAi3yIOThb Peakllil HETIADOAITUYHOTO PO3IIENINEHHS 3
YTBOPEHHSM TIOABIMHIMX 3B'SI3KiB, i HABIIAaKW — TPUEAHAHHS TPYII Y MICIISIX
MOABIMHUX 3B'SI3KiB.

5. [3oMepasy, gKi KaTanal3yroTh peakliil i3oMepusariil.

6. Airasu (cuHTeTasu) — (PepMeHTH, sKi KaTaAi3yioTh 3'€AHAHHS ABOX
MOAEKYA i3 BUKOPUCTaHHSAM eHeprii (pocaTHOro 3B'43Ky. AsKeperoM eHeprii
AN TaKUX peaktitt cAy>Rkuth AT® abo iHImI HykAeo3UATpudOchaTH.

Khracu ¢epMeHTIiB AAITBCS Ha MAKAACH, @ BOHU — Ha MATIAKAACH.

[Tiakrac yTOUHIOE Ajf0 (bepMeHTy, BKa3ylOuM Ha IIPUPOAY CYOCTpaTy.
ITle Oirbllle KOHKPETU3YE AI0 (DEPMEHTY INAILAKAAC, III0 BKA3ye Ha IIPUPOAY
CyOCTpaTy 4 aKIeNTopa, IKUM Oepe y4acThb y peakliil. 3riAHO 3 Kracu(iKalli€ero,
AT KOKHOTO (DepMeHTy iCHye mHU@p, IO MIiCTUTh 4 KOAOBI 4YUCAQ, fAKi
PO3AIATIOTh KpanikaMu. 1 nudpa mmdpy O3Hayvae KAAc, 2 — IAKAAC, 3 —
MATIAKAGC, 4 — HOPSAKOBUM HOMEpP (PepMeHTy Y IIIAKAACI.

Hampukaapa, dpepMeHT ITUTOXPOMOKCHAA3a 3@ Mi>XKHAaPOAHOIO KAACHU-
dikariero mae mmgp 1.9.3.1, AAd AaKTaTAeriAporeHa3u IU@P IPEACTaB-
AeHuy nmdpamu 1.1.1.27.

7.1. OKcupopeAyKTasu

Oxkcugopegykma3su — Iie pepMeHTH, 110 KaTaAi3yI0oTh OKMCHO-BiAHOBHI
nponecu. OKUCHEHHSIM HAa3UBA€ETHCA IIPOLeC BIiAHIMAHHS EAEKTPOHIB BiA
eAreMeHTa. 3BOPOTHUN AO OKMCHEHHS IIPOIleC HAa3MBAETHCS BiAHOBACHHSIM.
Ahe, OCKIABKM OKMCHEHHSI OAHUX PEUOBUH CYIIPOBOAJKYETHCS BIAHOBAEHHSAM
IHIITKX, TO BCI I1i TepeTBOPEHHS 00 €AHYIOTHCS ITiA Ha3BOIO OKMCHO-BIAHOBHUX
IIPOIIECIB. Y >KMBUX OPraHi3MaxX OKWUCHEHHS BIAOYBA€E€THCSA 3a AOIIOMOIOIO
BIAHATTS aQTOMIB BOAHIO abO €AEeKTPOHIB Bip CyOCTpaTiB (AOHATOPIB).
AKIIeITOpPOM aTOMIB BOAHIO 00 €AeKTPOHIB MOKYTh OyTH Pi3HI pEYOBUHU —
"ikotuHaMipHi KopepmenTu (HAA, HAAD), daasinosi kopepmentn (PMH,
DAA), ioHn MeTaAiB, KUCEHBb, AUCYAB(IAHI CITOAYKM Ta iH.

OKCcHUAOPeAYKTa3U IMOAIAAIOTECA Ha 17 mipkaacis. LluM depmenTaM
HAAEJKUTD Ay’Ke BKAMBA POAB Y JKUTTEAIIABHOCTIL OPraHi3MiB. AeTaAbHIIIe
MM 3 HMM [T03HAaOMUMOCE ITPY BUBYEHHI TKAHUHHOTO AMxaHH4. CyOcTpaTaMu
OKCHAOPEAYKTa3 MOXKYTh OyTU CIMPTH, KUCAOTH, arbAeriau, Keronn, NH,,
NH, SH-rpymy, rem i tioro noxiami Ta inri. Hazsu 1ium dpepmMeHTam AQI0OThCS
3@ IIPUHIMIIOM: AOHATOP: aKIelTOP-OKCUAOPeAyKTasa. Tak, dpepMeHT, 110
OKHCHIOE AAKTAT A0 HipyBaTy, HAa3WBAETBbCA AAKTAT: HAA-OKCHAOPEAYK-
Ta3010. KOMIIOHEHTaMU Ii€l peaxilii €:

hepMeHT
naktat + HAlL —— nipyeat + HA*H + H".

3a TpPHBIAABHOIO (POOOYOI0) HOMEHKAATYPOIO, OKCHAOPEAYKTAa3H, IO
BIAIIIEIIAIOIOTH @TOMM BOAHIO @00 €AeKTPOHU Bip CyOCTpaTy OKMCHEHHI i
TIepeAAIoTh IX Ha OyAB-KHWM aKIlenTop, KpiM KUCHIO ab0 IEePEeKUCY BOAHIO,
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Ha3WBAIOTBCSA AeripporeHaszaMu. TomMy poO3ragHyTa Buille AaktaT HAA-
OKCHAOPEAYKTa3a 3a TPUBIAABHOIO HOMEHKAAQTYPOIO HA3WBAETHCSA AAKTAT-
AeTiaporeHasoro. OKCHAOPEAYKTa3H, 1110 BUKOPUCTOBYIOTH KUCEHb SIK aKIIEITTOP
BOAHIO 00 €AeKTPOHIB, Ha3MBAIOThCS OKCHUAA3aMH; a Ti 3 HUX, 110 TIEPEeHOCATh
aTOMM BOAHIO Ha TIEPEKMC BOAHIO — IIepOKcHAa3zaMu. Ti (pepMeHTH, SAKUM
BAQCTUBA OIABIII BIAHOBHA Ajs, HA3UBAIOTHCA pPepyKTazamMu. HacTrHa (hepMeHTIiB
KAACy OKCHAOPEAYKTAa3 CIPHSE MPSMOMY BKAIOYEHHIO KHUCHIO B CyOCTpaT.
Taki oKCrpA@3M OTpHMAaAK Ha3BYy OKCHUTeHa3, ab0 TAPOKCHAA3. TakuM 4rHOM,
Y JKMBOMY CBiTi OKUCHEHHS MO>Ke BiAOYBATUCS ITIASTXOM BKAIOUEHHS B CyOCTPaT
aTOMIB KUCHIO a00 BIAIIIETIACHHSI eAeKTPOHIB UM aTOMIB BOAHIO.
OKCHAOPEAYKTA3! — Ay’KEe BEAMKUM KAAC, IO HapaXOBYye IIPUOAU3HO
500 pepmenTiB. HaBepeMo AeKiabKa TPUKAAAIB OKCHAQ3: ITUTOXPOMOKCHUAA3A
oKucHIoe 1IUToXpoM C BHACAIAOK ITIepeHeCEeHHS ABOX €AeKTPOHIB Ha KUCEHb:
2uut. ¢ (Fe**)+1/2 O, —> 2 mur. ¢ (Fe**)+ 0O kaTaraza po3KAAAAE
H,O, na HO+1/2 O,; nmepokcupasa OKHCHIOE DPEYOBHMHHU (CIUPTH,
peHOAN), BUKOPUCTOBYIOUM IIEPEKUC BOAHIO 9K AKIENTOP aTOMiB:

H
SO H,0, —= S+2H0;
N H nepokcuaasa

SH.; S — BIATIOBIAHO HEOKMCHEHUM | OKUCHEHUH CyOCTpaT.

2;
7.2. Tpancdepasu

Tpancgepa3u KATaAI3yIOTh Peakilil MIKMOAEKYASIPHOTO IIEPEHOCY
XIMIYHUX I'PYII 1 3aAMIIKIB Bip OAHOT'O CyOCTPaTy (AOHOP) AO IHIIIOTO (aKIIEIITOop).
HaszBa nmx (bepMeHTIB 3a MIDKHAPOAHOIO KAACH(IKAIi€lo OYAYETBCS TaK:
AOHATOP:AKIIeNITOP — TPAHCIOPTOBaHA rpyna — TpaHc(pepasa. Hanpukaaa,
depMeHT, SIKUM KaTaaidye peakiiito mepeneceHHs1 pocopuoi rpymm 3 ATD
Ha reKkcosy, ToOTo:

depmeHT
AT® + rekcosa —— rekco3o-6-cpocdpat + ALD.

Poboua Ha3Ba ITBOTO (PepMeHTy — TeKCOKiHa3a, a moBHa — AT®:D-
rekco3o-6-dgocdorpancdepasa. TpaHncdepasy, 3are’KHO Bip BUAY liepe-
HOIITYBAHUX TI'PYIL, AAITBCA Ha 8 IARAAciB. Ti, IO IIepeHOCATH CHg-rpym/I,
HA3WBAIOTHCST METHATPaHCdepasamu; nepeHoCHuKH NH. -Tpyr oTpumMaru
Ha3By aMmiHoTpaHcdepas. Po3pi3HAOTE Ile TpaHCc(depasy, IO NepeHOCAThb
3aAUIIKN alUAIB — allMATpaHcdepasy; 3aAUIIKA KapOOKCHUABHUX TPyl —
KapOokcuTpancdepasu. € TakKoK TpaHcdepasH, 10 IepeHOCATh 3aAUIIKU
AABAETIAIB, KETOHIB TOIO. AOCUTH IIOIIMPEHUN ITIAKAAC (DEPMEHTIB, IO
IIepeHoCcsTh 3aAuiKy (pocopnoi kucrotu Ha AAD abo Bip Morekyau ATO
Ha cyocTpar. Taki ocdorpancdepasm Ha3MBaIOTh Iife (POChOKIHA3AMMU.

3a NomMpeHHAIM TpaHc(pepa3u OAN3BKI A0 OKCUAOPEAYKTa3. BoHu OepyTh
Y4acThb Y PEaKlisiX B3aEMOIIEPETBOPEHb Pi3HWUX PEUOBHH, 3HENIKOAKEHHI
IIPUPOAHUX Ta Uy KOPIAHUX CIIOAYK. AesKi TpaHcdepa3yd BUKOPHUCTOBYOTHCS
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B AlarHocTHIll 3axBoproBaHb. Hampurnap, ANAT, AcAT — AAd AlaTHOCTHKU
TOCTPUX TEeNaTUTIB Ta iH(apKTy MIOKApAd; KpeaTHHKIHA3a — AAS BUSIBAEHHS
ypakeHb CKEAETHUX M 'SI3iB.

7.3. Tippoaasu

ligporazu — 1ie pepMeHTH, 10 KaTaAi3yloTh PO3pHB 3B'SI3KIB y CyO-
CTparTax i3 IPUEAHAHHAM eAeMEHTIB MOAEKYAU BOAM. ['iApOAa3 HapaxOBYETHCA
20 460. Peaxirito TIAPOAI3y 3 Y4acTIO TIAPOAA3 MOJKHA IIPEACTABUTH Y BUTASAL
CXEMU:

R—X + HOH —— ROH + HX,

Ae X o3Hauae OyAb-9KYy Tpymy.

Ao riaApoaas BiAHOCSITH TpaBHI (pepMeHTH (Aila3u, TpoTeasy, TAIKO3HUAA3H)
Ta 6araTo iHImMX. [IApOAa3K BXOAATE AO CKAAY Al30COM Ta IHIIIUX OPraHOIAIB,
A€ CIIPUSIOTH PO3MaAy 0iOMAaKpPOMOAEKYA Ha IIPOCTi PEYOBUHU.

7.4. Aia3m

/lla3u KaTani3yroTh BIALIIETIACHHS Bij CyOCTPaTy HETIAPOAITHYHUM IIATXOM
SIKOI-HEOYAb TPYIIA 3 YTBOPEHHSIM IOABIMHOTO 3B'SI3Ky a0O, HaBIIaK#, MPU-
€AHAHHS I'PYTIX B MiCITi IOABIMTHOTO 3B'513Ky. BOHM KaTani3yioTh po3pyB 3B'S13KiB
C-C, C-N, C-O, C-S. ¥ 3B'sI3Ky 3 IMM, PO3PIi3HAIOTH TaKi MAKAACH:

— C-C-piazu. A0 HHX BipAHOCSTH AeKapOoKcmaasu. [lip BIAMBOM Ae-
KapOOKcHAa3 BipOYBAE€TbCSA AEKAapOOKCHAIOBAHHS aMiHOKHUCAOT Ta anbga-
KETOKUCAOT;

— C-O-hia3u Ha3UBAIOTHLCA IIIe TiApOAia3aMH, a 3a TPUBIAABHOIO HOMEH-
KAQTYypOKO — AeripparaszaMu (riaparaszamm). Hanpukaap, kapOaHTippasa
(KapOOHATTIAPOAIA3a), sIKAa PO3IIENAIOE BYTiABHY Kucaory Ha CO, i HO, a
TaKOXK pyMapaTTiapaTasa, IMip BIAWBOM SKOI BiAOYBA€ETHCS TippaTariia pymapo-
BOI KMCAOTU 3 YTBOPEHHIM SIOAYYHOT;

— C-N-rila3u — 11e pepMeHTH, SIKi BIiAIIIeNIAIOIOTE aMmiak abo aMiAMHOBI
rpynu. Hanpukaap, apriHiHOCYKIIMHAT-Ala3a PO3KAAAAE apPTriHIHOYPIITUHOBY
KHUCAOTY Ha (PyMapOBY 1 apriHiH, III0 Ma€ MiCIle MiA 4ac YTBOPEHHS CEYOBUHY;

— aABAOAA3U — IIe (PepPMEHTH, 1110 KaTaAi3yroTh PO3PUB rekco3oocdatiB
Ha ABi Tpio3u. Hampukaap, ppykTo3o-1,6-arcocdaT posIienrtoeThes Ha ABi
Tpio3u — rAirlepanrbaerip-3-docdaT i AlokciarieTrorMoHogocdar.

7.5. I3omepasu

Isomepasu KaTaai3yrOTh PI3HOMAaHITHI IIpollecy i3oMepu3atil. B IX ckaapi
€ AEKiAbKa ITAKAAQCIB:

— paueMmasH, AKi KaTaai3yloThb IIepeTBOPeHHA L-aMiHOKMCAOT Ha
D-aminokucaoty;

— eIliMepasy, fAKi KaTaAal3ylOTb B3aEMHe IIepeTBOPEHHS I[YKpIB, Ha-
IIPUKAAA, TAAAKTO3U B TAIOKO3Y;
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— MyTasH, fKi KaTaAl3yIOThb IIepeHeCeHHs XIMIYHUX IPYIl 3 OAHI€l
YaCTMHU MOAEKyAU B iHITY. KogaKToOpoM TyT 4acTO BHUCTYIIA€ NOXipAHE
BiTaminy B,,. Hamprkaap, meperBopeHHs:

MeTUAMaroHIA KoOA — > cyknuHia KoA.

Po3pi3HAIOTH Ie IuC-TPaHC-i30Mepasy, BHYTPIIIHBOMOAEKYASIDPHI

OKCUAOPEAYKTA3H, BHYTPIIIHBOMOAEKYASIPHI TpaHcdepasu.

7.6. Aira3u (cuHTeTasu)

Alra3u KaTaAi3yIOTh IPOIleCH KOHAEHCAIlil ABOX MOAEKYA 3@ PaxyHOK
eneprii AT® (a6o I'TO, YTD). Lli cbepmeHTH NPU3BOAATH AO YTBOPEHHS
HOBUX 3B'$I3KiB, 3BIAKM i TOXOAWTL Ha3Ba IHOTO KAACY (DEPMEHTIB (Bip AaT.
Alrape — 3B'a3yBaTH). IHIlla Ha3Ba — CHUHTETAa3M, OCKIABKH BOHU € KaTaai-
3aTopaMu OIOCUHTETUYHUX MIPOLeCiB. PO3ragHeMO AesKi IpUKAaAU (DEPMEHTIB
IILOTO KAQCY:

— aminoanua-T-PHK-cuHTeTasa KaTanizye IpueAHaHHSA aMiHOKHUCAOTH
A0 Moaekyau T-PHK, 110 Mae miciie Ha nepiioMy eTamni CUHTe3y OiAKa;

— aneTur-KoA-crHTeTa3a KaTaailye KOHAEHCAITIO OIITOBOI KMCAOTH i
KodepMeHTy A:

+AT®
CH,— COOH + KoASH —> H.C-CO — SKoA + AM®+00d,;
— KapOOKCHAA3W KaTaAi3yroThk 3B'sa3yBaHHsA CO, 3 KeTOKHCAOTAMM:

+ATO
H,C-CO-COOH + CO, —> HOOC-CH,-CO-COOH + Al® + &
nipyBam OKcaaroauemam
Ycboro HapaxoByeTbCs IpUOAU3HO 80 Airas, gKi MOAIAAIOTBCA Ha 5

miprAaciB. Boun yrBoprorote C-O-, C-S-, C-N-, C-C-3B'13KH.

7.7. ImMmoOinrizoBaHi pepmeHTH

[Tip iMmMoOOirizoBaHUMU (bepMeHTaMM PO3YyMilOTh HMITYy9HO OTPHUMaHi
KOMIINEKCH (DepMEeHTIB i3 HEPO3UMHHUM Y BOAL HOCIEM. KOMITAGKCH OAEPIKYIOTh
TaKUMM CIIOCOOAMU: aACOpOLis hepMeHTy Ha HEepO3UuMHHOMY MaTepiaai;
BKAIOUEHHS (pepMeHTy B KOMIPKM TeAO; KOBAAEHTHe 3B'sI3yBaHHS MOAEKYA
depMeHrTy Mi>K COOO0IO a00 3 HEPO3UMHHUM MaTepiaroM. Hepo3unHHI KOMIIAeKCH
3 (pepMeHTaMU YTBOPIOKOTH TaKi aACOPOEHTH, IK CHUAIKAreAb, [EAFOA034,
riApokciamaTuT Ta iHmI. AAd BKAIOUEHHS (PepMEeHTy B KOMIPKU TeAlO
HaM4JaCTillie BUKOPUCTOBYIOTE MTOAIaKPUAAMIAHUM TeAb. DepMeHTH YTBOPIOIOTh
KOBAAEHTHI 3B'SI3KM i3 IIOAIMEIITMAAMUY, HOXIAHUMU IIEAFOAO3H, KPOXMAATO.
IMoGirizoBaHi (hbepMeHTH MEeHII aKTUBHI, Hi)K BiAbHI, HE3B'sI3aHi B KOMIIAEKCH,
60 3B'I30K 3 HOCiEM IOCAAOAIOE B3a€EMOAjIO i3 cybcTtparoMm. Pasom i3 Tum,
iMOOIAi30BaHI (hbepMeHTH MAIOTh PsA IlepeBar Hap, 3BUYaHUMU (DeEpMEHTaMU:
BOHHU A€TKO YCYBAIOTBCS 3 PEAKIMHOTO CEPEAOBUING, iX MO’KHA ITPOMUBATH
Bip IIPOAYKTIB peakiiil i 3HOBY BUKOPHUCTOBYBATH, B HWX MEHIIl BHpPa’kKeHa
aHTUTEeHHA Aisl, BOHU OIABII CTIMKi A0 IMIPOTEOAITUYHUX (PepPMEHTIB.
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7.8. KoHcTUTyLiiHi Ta iHAYKOBaHi ¢hepMeHTH

®epMeHTH, IO HOCTIMHO 3yCTPIiYalOTbCS B TOMY YU IHIIIOMY OpIaHi,
Ha3MBAIOThCI KOHCTUTYIIMHUMU. BOHM 3HAXOAATHCS MPAKTUYHO B YyCiX
KAITMHaX i opraHax Ta 3a0e3leuyioThb y HUX CHUHTe3 OiAKiB, HyKAeIHOBUX
KHCAOT, YTBOPEHHs OIOAOTIYHUX MeMOpaH Ta eHepreTUYHUM OOMiH. Pa3oMm i3
TUM, AM(PEPEeHIINOBaH] KAITUHU BIAPIZHAIOTECA MK COOOIO 3a (DYHKIIAMU i
HaObOpOM pi3HUX (pepMeHTiB. Hanpukaaa, KAITUHM HEUiHKYU MiCTATH (DEPMEHTH,
3aBAJIKU JKUM BiAOYBA€ETHCA CUHTE3 CEYOBUHU; KAITMHU KOPU HAAHUPKOBUX
3aA03 MalOTh (PepMeHTH, HeOOXIAHI AAS CUHTE3y CTepOiAHWX 'OPMOHIB, a B
M'SI30BUX KAITHHaX € 6arato KpeaTuHpocdokinazu. OepMeHTH, sKi HasBHI
TIABKA B OAHOMY UM ABOX OpraHax, Ha3UBAIOTbCS OPraHOCHelU(ivHUMU
epmenTamu. Hanpukaap, ypokaHiHa3a HasfBHA TIABKM B IIEUiHIN, KHUCAA
docaraza — nepeBasKHO B NIEPEAMIXYPOBIiM 3aA03i, apriHa3a — B IIEYiHII.
Lli dbepMeHnTH Hal4aCTiIIe BUKOPUCTOBYIOTECS AAS AlaTHOCTUKY 3aXBOPIOBAHb.

YcepeaprHI KAITUHU (DEPMEHTH TaKOXK PO3MIIIYIOTECA HEPIBHOMIPHO.
OpHi 3 HUX ITepeOyBaloTh Y KOAOIAHO-PO3YMHHOMY CTaHI B CKAAAL ITUTO30AR0,
iHIII (PIKCOBAHI B KAITUHHUX OpraHeAax.

3a ImeBHUX OOCTAaBHH Yy TBApWH, POCAWH i OaKTepill BUABASIOTH HOBI
(bepMeHTH, KX MepeBa’)kKHO HeMae abo € Ay’Ke MaAo. |X Ha3MBaIOTh
AAANITUBHUMY, OO0 BOHHW BHHUKAIOTH BHACAIAOK IPUCTOCYBAHHS OpPraHi3My
AO TIEBHUX YMOB, ab0 iHAYKOBAHMMH (BiA CAOBa iHAYKINSE — HaBEACHHH,
IIYCK, BBEACHH:). Pe4oBUHY, 1110 BUKAUKAIOTH YTBOPEHHS TAKUX (DEPMEHTIB,
Ha3WBAIOThCA IHAYKTOpamMu. Hanmpukaaa, IpyU CUCTEeMAaTUYHOMY BBEACHHI B
KPOB TBapMHU Caxapo3M TYT 3'SIBASETHCS (PepMEHT caxapasa, 1o pOo3Ier-
AIO€ TeM IYKOp Ha ABa MOHOMepH. Y HOpPMi B KpPOBi ITbOTO (hepMeHTY
HeMae.

8. PETYAALIA ®EPMEHTATUBHUX ITPOLIECIB

Y KO>KHIM KAITHHI BiAOYBAIOTBCA THUCAY Pi3HUX XIMIYHMX peakiliy,
KOJKHA 3 AKX KATaAl3yeThbCs CIelUPIiYHUMU (pepMeHTaMU. SIK AOCATaeThCS
iX rapMoOHiliHa CHHXPOHIi3aIlis?

KhiTHa IPOAYKYy€E €Heprito BIATIOBIAHO AO IIOTPEO, BUPOOASIE CTIABKH
MOHOMEPIB, CKIABKHU IX HEOOXIAHO AASL OIOCHHTE3Y OIAKIB, HYKAEIHOBUX KHUCAOT,
IIOAICAaXapHAIB, TOOTO B HOPMI B KAITHHAX 1 B yCbOMY OpPraHi3Mi HeMaE HeCTadl
YU HAAAUIIKY (IepeBUPOOHUIITBA) IIPOAYKTIB peakIii. Y peryadilii (pepmen-
TATUBHUX IIPOLECIB MalOTh 3HAUEHHS KiAbKA MEeXaHI3MiB:

1. MexaHi3M camoperyadiiii epMeHTaTUBHUX IIPOLECIB, AKUU 0a3yeTbC
Ha HeraTUBHOMY ab0 IMO3WTMBHOMY 3BOPOTHOMY 3B'sI3Ky. B mepIiioMy BUIIaAKY
I1e BUPAKAETLCA IIPUTHIYEHHAM peakllil i IPOAYKTaMU:

S+F == FS —» F+P

A I
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MexaHi3M caMOperyAdiiil 3a NPUHIMIIOM IIO3UTHUBHOTO (+) 3BOPOTHOTO
3B'SI3Ky TPOSIBASIETHCSI B @BTOKATAAITMYHUX i AQHITFOTOBUX peakirisx. Croan
BiAHOCATBCS TIEPETBOPEHHS ITPOPepPMEHTIB Y aKTUBHI (hopMu pepMeHTiB. Tak
[IePETBOPIOETLCS MEIICUHOIeH Y IelICUH, TPUIICUHOIeH — Yy TPUIICKH TOIIIO:

nerncuHoreH ——» MencuH
A |
(peakuis gpyroro nopsiaKy)

3yCTPIivaroThCSA ABA THIIM TAKOTO IHTIOyBaHHS: CTeprUYHEe (KOHKYPEHTHE)
¥ arocTepuyHe. Y IEepLIOMY BHUIIGAKY IIPOAYKT peaklii (P) moaiOHmMI A0
cyocTpaTty (S) i MOKe KOHKYypyBaTH 3 HUM 3a aKTUBHMU II€HTP, BHACAIAOK
YOTO PeakiIlisg CIOBIABHIOETHLCS. B opraHi3zmi OiABII IOIIMPEeHi peakxiiii,
IIPOAYKTH SIKUX He € IIOAIOHMMU 3a CTPYKTYPOIO A0 cyocTpary. TyT P-iHridiTop
Al€ He Ha aKTHUBHHMU II€HTP, @ Ha UOTO BIAAAAEHY AIASHKY, IO BpPEIITi
NIPU3BOAUTE A0 AedpopMaliil MOAeKyAU (hepMeHTy, 30KpeMa M aKTHUBHOI'O
IIeHTPY. SIK HAaCAIAOK pepMeHT BTpada€ 3AATHICTH IIPUEAHYBATU CyOCTpaT i
peaxkiiig iHrioyethbcd. Lle B)Ke iHriOyBaHHS arocTepuuHe. BiABIIICTH
PEryASITOPHUX MeXaHi3MiB IPyHTYETHCS Ha IIPHUHIIUIIaX 3BOPOTHOI'O Bip'€MHOTO
3B's13Ky. [IpUKAGAOM PEryAbOBaHUX CHUCTEM MOJKYTb OyTH IOAipepmeHTHI
CHCTEeMH, BCi KOMIIOHEHTH SIKUX B3a€MO3B's13aHi.

[TpopykT peaxmnii (P) moske BHAMBATH Ha (PepMEHTU KAITUH OIlOCe-
pPeAKOBAHO — dYepe3 KAITHHHe 49ApO, fKe MICTUTb CUCTEMY CHHTE3Y
(bepMeHTIB (HYKAEIHOBI KUCAOTH).

2. MexaHi3M peryaqnii depMeHTaTUBHUX MPOLECIB 3@ AOIOMOTOO
KAITMHHUX MeMOpaH, III0 PEryAIOIOTh HAAXOAKEHHS I BUAAACHHS ITPOAYKTIB
peakii. Llett BUA peryasiiil moB's3aHuil i3 TUM, 1m0 (PepMEHTH B KAITHHI
BMOHTOBAaHI B MeMOpaHu abo0 B IIeBHI MiCIlg KAITUHY i ITlepeMillleHHd PeYOBUH
MO MICIIb IX 3HAXOAKEHHS PEeryAIOETBCS: UMM Oinbllle HAAXOAUTH CyOCTpaTy
yepe3 MeMOpaHM, TUM OiAbllle yTBOPIOETHCSA IIPOAYKTY. TaKMM YMHOM,
PEryAdIliss MeTaOOAIYHUX IIPOIIECIB 3AIMCHIOETHCS HE TIABKM IIASIXOM 3MiHU
AKTUBHOCTI (DEPMEHTIB, are i PO3MOAIAOM CyOCTPATIB, METAOOAITIB Y Pi3HUX
AINSTHKAX KAITUHU.

3. Peryastiist dpepMeHTaTUBHIX ITPOTIECIB 3a AOTIOMOTOTO apeHiAaTIB (AT,
AAD, AM®). BoHa xapaKTepHa AAS peaxliiff, MOB'S3aHUX 3 YTBOPEHHSIM
AT®. Toobro, akmo ATO y raiThHI € 6araTo, TO BiAOyBAa€TbCs IHIIOyBaHHS
pepMeHTIB, IO MPUCKOPIOIOTH MOro cuHTe3 (PochodpPyKTOKIHA3A, 130-
IUTpaTAETiaporenasa, pymapasa Toiro). Koan konrenrpartiis AT® B KaiTHHI
HM3bKa, a OT)Ke, 30iabieHa KoHreHTpariis AAD +AMO, To 1e akTHUBYE BCi
Ha3BaHi BUllle (pepMeHTH.

4. Peryadania magxoMm mopudikarii pepmenTy. OAHUM 13 PI3HOBUAIB
Mopudikaril epMeHTIB € IX dochopurtoBaHHA-pAepochoprrtoBaHHg. B
OAHUX BUTIAAKAX (hOCPOPUAIOBAHHSA PEPMEHTIB NIPU3BOANTE AO IIIABUIIIEHHS
IX @KTUBHOCTI, B IHIIIUX — HaBIAKW. Halprukiaaa, y KAITUHAX JKUPOBOI TKAHUHU
€ (bepMeHT Aimllaza, gKa Mo’Ke mHepebyBaTU y ABOX (popmax — docdo-
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PUABOBaHIM i HedochoprurboBaHiil. Are PochoprrbOBaHa Aillaza Ma€ 3HAYHO
BUIIy aKTHBHICTb. KAIOUOBI (pepMeHTH eHepreTWYHOro ooMiHy — docdo-
pHAa3a i TAIKOTEHCHMHTEeTa3a — TaKO’K KOHTPOAIOIOTBECS IIAIXOM hochopu-
ArOBaHHA 1 pedpocdopunrtoBaHHd. Lle 3AIMCHIOETHCA criemudivHuMmU ep-
MeHTaMM — IIPOTeIHKiHa3010 i mpoTeiHdocdaTa3oro, piBeHb aKTUBHOCTI TKUX
PETIYAIOETBCS TOPMOHAMMU.

5. Peryadqnisg 3a AOTIOMOTOIO aAEHINATIIMKAA3HOI CUCTEMM. BaskamBa
POAB TYT HAAEKUTb AACHIAQTIIMKAA3l Ta MIPOTEIHKIHA3i, IO YTBOPIOIOTH
EAUHY PETryAdTOPHY CHUCTEMY (KaCKap peakilili), HeoOXiAHY AAG Tepeaadi
(pi3I0AOTIUHOTO CUTHAAY 3 ITIO3AKAITHHHOI'O CEPEAOBUINA BCEPEANHY KAITHHU.
[Mpu nromy BuHUKaEe TAMO, KUY aKTHUBYE NIpoTeiHKiHa3u. [TpoTeinkinaszu
d0oCcHOPHUAIOIOTH IEBHI (DEPMEHTH, 1[0 TPU3BOAUTH AO 3MiHU X aKTUBHOCTI.

6. 'opMoHaAbBHA peryAsdllia (pepMeHTaTUBHUX IIPOIECIiB Ma€ Ba’KAMBE
3HAUEHHS B JKUTTEAIIABHOCTI KAITUH 1 BCHOTO OpraHisMy. [ Tpo el Bup, peryadril
MOJKHA Al3HATUCS 3 po3airy "bioximis ropmonis”.

9. CIIOCOBU BUPAKEHHSA AKTMBHOCTI ®EPMEHTIB

Y Gionoriunmx 06'eKTax (PepMEeHTH 3HAXOAITHCS B Ay’Ke Mi3epHUX
KOHIIEHTPALIIIX, TOMY AAS OLIIHKY (DePMEHTATUBHUX IIPOIIECiB BU3HAYAIOTh HE
BMIiCT (DEpMEHTIB, IO TOB'S3aHO 3 BEAUKUMH TPYAHOIIIAMMY, & IIBUAKICTD
KaTaaizoBaHoOI peaktiii. LIIBUAKICTE (hepMeHTAaTUBHOI peaKIlil 3aAeKUTh 5K Bip
AKTUBHOCTI, TaK i Bip KIABKOCTI (pepMeHTY. AOCAIAKEHHS IIPOBOAITH B YMOBaxX
onTUMaAbHOI TeMnepaTypu (25 °C), pH cepepoBuilia i moBHOro HaCMYEHHS
depmenTy cyocTpaToM. HIIBUAKICTE (hepMEeHTAaTUBHOL peakliil OIiHIOI0Th 3a
KIABKICTIO PO3IIEIIAEHOI0 CyOCTPaTy a0 3a KIABKICTIO YTBOPEHOT'O IIPOAYKTY
peaxilii. 3a Mi>KHAPOAHY OAWHUITIO aKTUBHOCTI (DepMEHTy IPUNMAETHCS Ta
MOTO KiABKICTB, 1110 IEPETBOPIOE OAMH MiKPOMOAB CYOCTPATy (MKMOAB) 32 OAHY
XBUAUHY B CTAHAQPTHUX yMoBax (MO =MKMOAL/XB). HoBOIO Mi>kHapOAHOIO
OAMHMUIIEIO aKTUBHOCTI (pepMeHTy € KaTaa (Kart.). BiH BIAIIOBIAQE KIABKOCTI
depMenTy, 1110 ITlepeTBOpIoe 1 MOAB CyOCTpaTy B IPOAYKT 3a 1 ¢ (KaTr=moAb/c).
Bipnornenns Mi>kHapopAHOI opmHUIN (MO) A0 KaTaay BUPA’Ka€ThCSd TaKUM
quHOM: 1 KaT= 1 MOAB * ¢''=60 MOAB * XB' =60 * 10° MKMOAL * XB' =06+ 10’ MO;
abo MO =1 MKMOAL*xB'=1/60 MKMOAL*c'!=1/60 MKKaT= 16,67 HKaT.
AKTHUBHICTE (PepMEHTIB BUPA’KAlOThH Ile Yepe3 IIUTOMY 1 MOAEKYASIPHY
AKTUBHICTB. [ IMTOMa aKTUBHICTEL (pepMEHTY BUPA’KAETHCA YUCAOM OAUMHUIIL
epMeHTaTUBHOI aKTUBHOCTI, 110 Ipumnapae Ha 1 Mr OGiaka. Uum Buiia
MIMTOMAa aKTUBHICTh, TUM YUCTIIINM BUAIAeHUN (pepMeHT. KiAbKICTh MOAEKYA
CcyOCTpary, 1110 IepPeTBOPIOETHCS OAHIEIO MOAEKYAOIO (DEPMEHTY 3a XBUAWHY,
HA3MBAIOTh CYKYIIHICTIO 00epTiB, ab0 MOAEKYAIPHOIO aKTUBHICTIO dep-
MeHTy. Hampukaaa, opAHa MOAEKyAd KaTaAa3W €pPUTPOIIMTIB 3AATHA PO3-
menuT 38 1 xB 5+ 10° MOAEKYA TTEPEKUCY BOAHIO.
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10. BUKOPVICTAHHSI ®EPMEHTIB Y MEAUIIMTHI

B ocranHi poku depMeHTHU HAOYAM IIMPOKOTO 3aCTOCYBAaHHSI B
MPAKTUYHIM 1 eKCIIepUMEHTaAbHIU MeAUIVHI. PO3pI3HAIOTE TPYU HAOPSIMKU
BUKOPHUCTAHHA (DEepMEHTIB Y MEAUTIVHI: €H3UMOIIATOAOTISA, €H3UMOAIArHOCTHUKA
U eH3uMOTepallid.

EnsumonaTtonoris BUB4aE CTaH (hepMEHTaTUBHOI aKTUBHOCTI B HOpMI 1
naToAoTii. BcTaHOBAEHO, 10 OaraTo CIAAKOBUX 3aXBOPIOBAHb € HACAIAKOM
AedekTy groroch gepmeHTy. AedeKTHUMM MOKYTh OyTU (PEepMeHTH, IO
KaTaAi3yroTh OOMiH BYTAEBOAIB, AiIiAIB, aMiHOKMCAOT ToOllO. Tak, rasak-
TO3eMisd — CIIaAKOBE 3aXBOPIOBAHHS, IO MPOSBASIETHCS MIABUIIEHHIM
KOHIIEHTpallil TaAaKTO3U B KPOBI, PO3BUBAETHCI BHACAIAOK CIIAAKOBOI'O
Ae(PeKTy CHHTe3y KAIOYOBOIO (DEpMEHTYy — TaraKTo30gochaT-ypuAUA-
TpaHcdepasu, AKHUM KaTaaidye HepeTBOPEHHS TaAaKTO3U B TAIOKO3Y.
[TpramHoIo iHITIOI CIaAKOBOI XBOPOOU ((PeHIAKeTOHYPIi), TKa CYIIPOBOAKYETHCS
PO3AGAOM IICUXIYHOI AIIABHOCTI, € BTpaTa KAITUHAMU 3AQTHOCTI CUHTE3YBaTH
pepMeHT, 10 KaTani3dye IIePeTBOPEHHS (PeHiraraHIHYy B THPO3HMH. 3apas
BUABAEHO 0arato (hopM pi3HUX (hepMeHTOIaTIN.

EH3MMOAJarHOCTHKA IIMPOKO 3aCTOCOBYETHCS B MPAKTUYHIN MEAWIIUHI 3
METOI YTOYHEHHS AlarHO3y, BCTAHOBAEHHS e(EeKTUBHOCTI AIKYBaHHS Ta
IIPOTHO3Y Iepeliry IIaTOAOTIYHOrO CTaHy. B KaiHINi HaluacrTillle BHBYAIOTH
AKTUBHICTb (DEPMEHTIB KPOBI, piAllle — cedi Ta IHIMX OIOAOTIYHMX PIAMH. 3a
YMOB Ypa>keHHs TKQHUH 1 OPraHiB BHACAIAOK IIOPYIIEHHA IPOHUKHOCTI
KAITUHHUX MeMOpaH (bepMeHTH HAAXOAATH Y KPOB, IO IIPOSBASETHCS
TIABUINEHHAM X aKTUBHOCTI, 9Ky MOJKHA 3a(iKCyBaTH 3a AOIIOMOTOIO
cenuivHUX CIOCOOiB. I3 MeTOI0 AlaTHOCTUKM 3aXBOPIOBaHL HaifyacTile
BMBYAIOTH 3MIHU B KPOBI (B OCHOBHOMY ITIABUIIIEHH() TaK 3BAHUX OPIaHO-
crieruivHIX PepMeHTIB abo i3o(hepMeHTIiB. AAS MEUiHKY TaKUMU (pepMeH-
TaMU € araHiHaMiHOTpaHC(epasa, TiCTrAa3a, OpHITUHKapOaMoIiATpaHCchepasa,
Ay>KHa (pocdartaza Ta iHIMN; AAT AlQTHOCTUKM 3aXBOPIOBAHB CEPIll BUBYAIOTH
pepMeHTH acnapTraTaMiHOTpaHCdepasy, KpeaTUH(POCHOKIiHA3y, AaKTaTAe-
TIAPOTeHAa3y; AASL AJATHOCTHMKU YPa’KeHb ITAIIAYHKOBOL 3aA03U 3aCTOCOBYIOTH
MOCAIAKEHHST aKTUBHOCTI aab(pa-amirasy, TpaHCaMIAMHA3U TOLLO.

IHOAL AAST OIABII TPYHTOBHOTO AOCAIAKEHHS CTaHy XBOPOTO BHBYAIOTH
AKTUBHICTbL KIABKOX (bepMeHTIiB, 30KpeMa ix i3odgopMm. Hampuraap, aas aja-
THOCTUKM YPasKeHb Ceplid 1 IeYiHKY B CUPOBATL]i KPOBI BU3HAYAIOTh AKTUBHICTh
1 CITIBBIAHOIIIEHHS Mi>K i30(0OpMaMU A@KTATAETIAPOreHa3:, acTllapTaT- Ta aAaHiH-
aminorpaHcdepasoro (ACAT i AAAT). IndapKT MiOKappa CYHIPOBOAKYETBCS
30iabIeHHs M BMicTy i30popm AAL i AAL', a TakoX acmapTaTaMiHO-
TpaHc(epasn, TOAlL K ypakeHHd IEeUiHKW IIPU3BOAUTH AO 3POCTAHHSI
IepeBaykKHO aAaHiHaMiHOTpaHcdepasu Ta isodepmenTiB AAL, i AAT,.

DepMeHTHI TIpenapaTv BUKOPUCTOBYIOTHECS TAKOK AAS BU3HAUEHHS BMICTY
AESIKUX PEUOBHH i3 AlarHOCTMUYHOIO METOIO. 30KpeMa, IIpeliapar (epMeHTy
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TAIOKO300KCHAQ3H, III0 OKMCHIOE I'AIOKO3Y KHUCHEM IIOBITPS, 3aCTOCOBYIOTH Y
KAIHII AA BUSIBAEHHS TAIOKO3U B KPOBI 1 Cedi XBOPHX Ha ITyKPOBHU AlalGeT.
3apa3 BUTOTOBASIOTH IHAMKATOPHI IAMIpIi (TAIOKOTECT), IIT0 BUKOPUCTOBYIOTH
B eKCIIpec-MeTOAAX AA BU3HAUEHHS IAFOKO3M Oingd APKKA XBOPOTO.

En3umoTeparisd IpOBOAUTBECS IIE€PEBAKHO B THUX BUIIAAKAX, KOAU B
OpraHi3Mi He BHCTadae 4KOroch (PEepMEeHTy 4u KoepMeHTy abo fK
AOIIOMIDKHMH 3aci0 IIpu AedKUX 3aXBOPIOBAHHAX. Tak, HecTadya PepMeHTIB
Yy IIAYHKOBO-KMIIIKOBOMY TPAKTL Yepe3 3HW)KEHHS CeKpellil TPDAaBHUX COKIB
MO>Ke OyTH KOMIIEHCOBaHa MPHU3HAUYEeHHIM XBOPHM IIpelapaTiB IENCUHY i3
COASTHOIO KMCAOTOIO 3@ YMOB axiAil abo IpemnapariB TPUIICUHY B KallCyAax
3a YMOB HecTaul (DEpMEHTIB IAIIIAYHKOBOL 3aA03H.

I'IpenapaTit TUTOXPOMY C 3aCTOCOBYIOTE AT AIKYBAHHS XBOPUX, OTPYEHUX
OKHMCOM BYTAEIO I ACAKWMM IHINMWMHM CIOAYKaMY, IO IIOPYLIYIOTH IIPOIIEeCH
TKQHWHHOTO AMXaHH4. Pi3HI IIPOTEOAITHMYHI NpenlapaTyi BUKOPHUCTOBYIOTH AAS
TIEpPBUHHOI OOPOOKY HEKPOTHUYHUX PaH, OMIKiB, TAHTPEHO3HUX YPasKeHb 3 METOIO
po3siienaeHHs OiAKIB 3arubAux KaiTuH. Lle cmpuse ouuliieHHio paH i
3MEHIIIEHHIO 3allaAbBHUX ABUIL. HyKaeasy 3aCTOCOBYIOTH AL AIKYBAHHS ACSIKUX
BipyCHMX 3aXBOpPIOBaHb. HallprKaaa, AN AIKyBaHHS BipyCHOI'O KOH FOHKTHBITY
BUKOPHUCTOBYIOTb O4HI Kparai, o mictars AHKa3zy: depment pyiinye AHK
BipycCy i IIUM BHAIKOBYE 3aXBOPIOBAHHSL.

[ITpOKO 3aCTOCOBYIOTHCS HPOTEOAITUYHI (DepPMEHTH B AiKyBaHHI U
nonepeap’kKeHHi TpoMOO03iB, TOOTO 3aKyIIOPeHb CYAUH 3TyCTKaMu KpoBi. Dep-
MEHT acllapariHa3dy BUKOPUCTOBYIOTb AN AIKYBAHHS AeIKUX (DOPM AEUKO3IB.
BoHo noadrae B TOMy, I1J0 @MiHOKMCAOTA acllaparid y AeMKO3HUX KAITUHAX
He CHUHTEe3YETBCA I BOHM IX OAEPIKYIOTH 13 IIAa3Mu KpOBl. ToMy BBeA€HH:
XBOPHUM acllapariHasyu MPU3BOAUTH AO PYWHYBAHHSA B KPOBI aclaparisy,
NIPUTHIYEHHS CHUHTe3y OIAKIB Y A€MKO3HMX KAITHMHAX, IIJ0 BUKAUKAE IX 3a-
rubeAb. I3 MeTo10 3HeIIKOAKEeHHS 30YAHMKIB 3allaAbHUX IIPOIIECiB TIip dac
AIKYBaHHS paH SIK 30BHIIIHIM 3aci0 BUKOPUCTOBYIOTH IIOKO300KCHUAQ3Y.

KpiMm (epMeHTIB, y AIKYyBaAbHIN IIPAKTHUILL 3aCTOCOBYIOTH TAKOXK KO-
depmenTu. Hanpukaap, TiamiHnipodocdar (KOKapOOKCHAA3y) BBOAATH
XBOPHM Ha CeplieBi 3aXBOPIOBAHHY, HEPBOBI PO3AAAM TOIO. XBOPUM Ha
cepIieBi 3axBOpIOBaHHS, M'sI30Bi AucCTpodii, mpoMeHeBy XBOpPOOY
npusHadatoTe AT®, HAA Ta immri.

IIImpOKO 3aCTOCOBYIOTH Y AIKYBaABHIN CIIpaBi iHriOiTOpM (PepMEeHTIB.
Tak, AAS NPUTHIYEHHSA AKTUBHOCTI NPOTEOAITHUYHUX (DEPMEHTIB y
MAIIAYHKOBIM 3aA031 3@ YMOB TOCTPOIO INAHKPEATUTY BHUKOPHUCTOBYIOTH
IHTIOITOp pOTEea3 — TPACHUAOA. [IpupOAHI IHTIOITOPU IPOTEea3 3aCTOCOBYIOTh
TAaKOJK Y AIKYBaHHI aAepridHUX 3aXBOPIOBaHb, TOCTPUX aPTPUTIB, IPU IKUX
CIIOCTEPIraeThCA aKTHUBALTiS IIPOTEOAI3Y 1 (PIOPUHOAIZY, IO CYTIPOBOASKYETHCS
VTBOPEHHSIM Ba30aKTUBHUX KiHiIHIB. BUKOpPHUCTOBYIOTbCS M iHTriOiTOpHU
aMIHOOKCHAQA3, 4KI, IHIOYI0YM MOHOAMIHOOKCHUAQ3H, CIIPUAIOTE 30€pEe’KEeHHIO
MOTPiIOHOI KIABKOCTI MOHOAMIHIB.
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TECTOBI 3ABAAHHA AN CAMOKOHTPOAIO
3 PO3AINY "OEPMEHTU"

1. CHiAbHUMU BAAQCTUBOCTAMHU (DEPMEHTIB i HEOPraHiYHMX KaTaAi3aTopiB €:
A. TepMOAQOIABHICTE.

B. KaTaais anlire TepMOAMHAMIYHO MOKAUBUX peaKIlild.

C. CnenudivHicTb Ail.

D. 3anexHICTB Bip KIABKOCTI CyOCTpaTy.

E. 3anresxkHicTb Bip eheKTOpIB.

2. Y nmpo0ipKy 3 HEBIAOMUM CyOCTPATOM AOAAAU BUTSIKKY 3 APIKAKIB. [Ticag

10 xB igKyOarii cymimi y mpo0ipiii Aa€ mo3uTuBHY peakiiito Peninra. Axuii cydbcTpaT
OyB y npo0ipii?

A. Kpoxmans.
B. I'rikoren.
C. AakTo3a.
D. Caxapoaza.
E. Llearonosa.

3. OBcTeXeHHS XBOPOTO AO3BOASIE IPUITYCTUTH HasABHICTB IHPAPKTy MioKapaa.

306iABITIEHHS IKOTO (DEPMEHTY B KPOBi MIATBEPAUTE I1€ IIPUITYIIIEHHS ¢

A.NAT.

B. Aprinasu.

C. I'lipyBaTaeripporeHasu.
D. AcAT.

E. AAAT.

4. TTlicag 10 xB iHKyOallii KpOXMaAIO 3 CAMHOIO pPeakljiiiHa CyMilll Aa€ >KOBTe

3ab0apBAEHHS 3 HOAOM i TO3UTUBHY peakTiito Deninra. Y peakiiiHOMY CepeAOBHIIT
MICTATBCS:

A. AMIAOAEKCTPUHHU.

E. EpuTpoaekcTpuHH.
C. Caxapoaa.

D. ManapT03a i TATOKO3a.
E. AXpoAeKCTpUHU.

5. Cepep, hepMeHTIB @aHTHOKCHUAHOTO 3aXUCTYy B OpraHismi 6e3mocepepHbO

3HEIIKOAXKYE TOKCUYHUU IIEPOKCHUA BOAHIO!

A. Karanasa.

B. CynepokcuppucmyTasa.
C. I'hryTaTioHIIEpOKCHAA3A.
D. I'hryraTioHpeayKTasa.

E. KcanTuHOKCHAA3A.

6. 3 ceuyero HEMOBASTH MPoBeAu peakiito 3 FeCl, i oTpuMaru MO3UTUBHY

peaxIiifo (TeMHUM KOAIp). SIKe 3aXBOPIOBAHHS MOJKHA IIPUITYCTUTH ¢

A. @eHirKeTOHYPIIO.
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B. Tupo3unoas.

C. l'anakTo3emito.
D. Axxkanronypito.
E. Aminoanupypito.

7. ABcoAroTHA criennivHiCTh BAACTHUBa hepMeHTaM:
A. Caxapa3i, ypeaasi.

B. Aminasi.

C. Ilencuny, TPUICHUHY.

D. AAKoroabaeTipaporeHasi.

E. ®ocdarasi.

8. AKTMBATOPOM aMina3u 3 llepepaxoBaHUX PEYOBUH € HACTyIIHA:
A. J)KoBUHi KUCAOTH.

B. EnTepokiHasa.

C. HClL

D. NaCl.

E. ATO.

9. HaibiAbII BaroMmuM A0Ka30M OiAKOBOI IPUPOAU (PepPMEHTIB €:
A. Brucoka MOAeKYAsIpHa Maca.

B. OaeprkaHHS KPpUCTaAYHUX POpM.

C. MO>KRAMBICTE AAaDOPATOPHOTO CUHTE3Y.

D. lNapO@inBHICTE.

E. PyliHnyBaHHS NPOTEOAITUYHUMU (DEPMEHTAMU.

10. Ana BuAireHHST hepMEeHTy BUKOPUCTAaAM HaCUYEHUU PO3UYUH CYAb(ATY
aMOHiI0. SIKMM YMHOM MO’KHA OUYUCTUTHU (PEPMEHT?

A. YAbTpaleHTpU(yTyBaHHSIM.

B. EaekTpodopesom.

C. OirbTpyBaHHIM.

D. Aianizom.

E. XpomaTorpadiero.

11. Y xBoporo rHitiHa paHa. SIkui i3 3aco0iB 00pOOKU IPULITBUALINTE OUUITEHHST
panu i ii 3a>KuBAeHHS ?

A. TTpoMHUBaHHS TAIOKO30KCHAQ30I0.

B. [lpoMuBaHHS IEPOKCUAOM BOAHIO.

C. Annikatiii 3 TPUIICUHOM.

D. HaknapaHHS CTEePUABHUX MTOB'I30K.

E. HaknapauHd TTOB's130K 3 rinepToHiuHuM po3unHoM NaCl.

12. B opramnismi aAedinur sitaminy B, (PP). CunTes akux KogepMeHTIB
3araAbMOBYETBCS ¢

A. Tiaminnipodocdarty.

B. HAA i HAAO.

C. ®AA i OMH.
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D. IMipupokcarbdocdary.
E. Y6ixinony.

13. Y xBoporo roctpuii naHkpeaTur. [1106 YHUKHYTH aBTOAI3Y MiAIIAYHKOBOI
3aA03H, CAIA IPU3HAUUTH:

A. [aribiTopy IPOTEOAITUUYHNX (DEPMEHTIB.

B. Incyain.

C. KoMmaekc maHKpeaTUUYHNUX (DepMeHTIB.

D. AHTHOIOTHKH.

E. CyabaniramipHi TpenapaTu.

14. B opraHi3Mi ATOAMHY BUSIBACHO AeinuT 3aniza. Lle CnpuYMHUTE 3HM)KEHHS
AKTUBHOCTI (DepMEeHTY:

A. TAyTaTiOHIIEPOKCHUAQ3ZH.

B. KapboaHriapasu.

C. KapboKCHUIIeNTHUAAQ3ZN.

D. Llepyaronaa3sminy.

E. Karanasmu.

15. Aikap He HaAA@B 3HAUEHHS aHaAI3y, IO IIOKa3aB 30IABIIEHHS AlacTa3u
ceui y 10 paziB. XBopoMy 3arpo’kye HeOe3IleKa aBTOAI3y MIAIIAYHKOBOI 3aA03U
BiA akTUBAlil PepMeHTy:

A. Aminazm.

B. I'lencuny.

C. Tpuncusny.

D. Ainasmu.

E. Hykaeasn.

16. Ao cKrapy CYKIIMHATAETIAPOTeHa3Uu BXOAUTE KO(hepMeHT:
A. HSKoA.

B. ®AD.

C. ©MH.

D. HAAD.

E. AMO.

17. B opraniami AIOAMHU BUABAEHO AeinuT Mial. Lle ClIpUYmMHUTE 3HU>KEHHSI
AKTHUBHOCTIL (DepMEeHTY:

A. ITutoxpomy b.

B. I'ntoko30KCcHAQ3M.

C. Karanaam.

D. IUTOXpOMOKCHUAA3H.

E. I'ryraTioHNIEpOKCUAAQ3H.

18. Y KpoBi XBOpPOTO BHUSABAEHO MiABHIIeHHS akTuBHOCTI AAT'L,2, AcAT,
KpeaTuH(pocdoKinazu Mb. B gskoMy opradi “MOBIpHUN PO3BUTOK IIaTOAOTIYHOTO
nporecy?

A. CkreneTHI M's131.
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B. Hupkwu.

C. ITeuinka.

D. I'TiaAlAyHKOBA 3aA03a.
E. Cepie.

19. ¥V KRAiHIKY HIBUAKOI AOIIOMOTU B TSIP)KKOMY CTaHi AOCTaBAEHO XBOPOTO 3
OTpYy€eHHAM IfiaHipaMu. 1o noTpiOHO HeraltHO BBECTH XBOPOMY ¢

A. TAtoko3y.

B. ACKOpOiHOBY KUCAOTY.

C. IuTOXpOMOKCHAQ3ZY.

D. Biramiu B,.

E. HikoTunamip, .
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PO3AIA 3. BITAMIHU

1. ICTOPIA BIAKPUTTA BITAMIHIB

Y kinni XIX cT. B MEAUIINHI 3aKPIiIIUBCS MOTASIA, IO AAS 3a0e3IeYeHHS
3AO0POB'SI AFOAVHI 1 TBaprHAaM, KpiM OiAKIB, JKUPIB, BYTAEBOAIB Ta MiHEpPaAbHUX
PedJoBMH, 0O0B'sI3KOBO HEOOXIAHI HIITi AOAATKOBI PEUOBHHM, 110 HAAXOAATE Y
HEBEAUKIM KIABKOCTI 3 PI3HUMU IPOAYKTAMU Xap4yBaHH.

Briepire MaskeHai B 1816 porli BUCAOBUB AyMKYy, IO "TBapUHH HE MO-
JKYThb 3aAUIIATUCSA 3AOPOBUMY, AKINO BOHU OAEP’KYIOTH TIABKM OCHOBHI pPEYO-
BHHY, 4Kl IIATPUMYIOTb JKUTTS, — I[yKOpP, JKHPOIIOAIOHI Ta arbOyMIiHOIAHI
peuoBrHA". ByAO AOBEAEHO, TITO B ATOAEH, STKi AOBIO CTIOSKHMBaAW OAHOMAaHITHY
¥ KOHCEpPBOBaHy DKy (COAOHe M'Sco, cyxapi) i He opAepsKyBaAn CBDKHX ITPO-
AYKTIB ((DPYKTIB, OBOYiB, MOAOKA), BUHUKAAW 3aXBOPIOBAHHS, CEpeA, AKUX Hal-
yacrilite OyAd ITUHTE, a00 CKOpPOYT, Kypsda CAINIOTa, paxiT, MOAiHeBpHUT. [lip
YaC MOPCBHKUX €KCIIEAWITN IIPU OAHOMAHITHOMY Xap4yBaHHI MOPSIKU XBOPIAU
Ha IUHTY, Bip SIKOI THHYAO HEPIAKO OiAbIlle AIOAEW, HDK IiA 9ac MOPCBKUX
outB. Hanpukaap, i3 160 yyacHuKIB ekcriepurtii Backo ae I'ama, 1m0 npsamyBsa-
Aa B Igpjro, Bip mHTM 3armHyAO 100 4OAOBIK. Y €BpOIi IIUHTa Mana XapakTep
empeMii 3i cMepTHicTIO 70-80 %. ByAao mOMideHO, 1IO0 BKAIOUEHHS B PAllioH
CBDKUX OBOYIB i (DPYKTIB PATYBAAO XBOPUX AIOAEH Bip CMepTi.

VY TliBpeHHO-CxipHi¥t A3zii Ta Anonii OyAo HolIHpeHe 3aXBOPIOBaHHH,
IO MAAO MACOBUM XapakKTep 1 CYNPOBOAKYBAAOCS IIOAIHeBpUTaMu (Oepi-
Oepi). Aikap Takaki B 1887 pormi AOBIB, IO 3aXBOPIOBaHHA Oepi-Oepi y
ATIOHCBKUX MOPSAKIB MO’KHA IIOIIEPEAUTH, 3MEHIITYI0UM B PalliOHI KiABKICTH
IIOAIPOBAHOTO PHUCY i 30IABIIYIOUM KIABKICTB M'dCa@, OBOYiB, MOAOKA.

Yrpaincekuit 6ioxiMmik i3 I'lpaspkoro yuiBepcutery I. 'opbGaueBCHKHIMA,
AocAipKyroun bykoBuHy Ta IliBaeHHO-3axipHe [TopiAAs, BCTAHOBUB, 1110 IIOLIN-
PEHHS B Kparo IIeAarpy TOB'si3aHe 3 HEMTOBHOIIHHUM Xap4YyBaHHIM, 30KpeMa,
TIepeBasKaHHAM B DKi KyKypyA3u. ['oanaHaChEKUM Aikap Elikman y 1897 porni
AOBIB, III0 KypH, KOTPi iAW OUUITIEHUM PHUC, 3aXBOPIOBAAM Ha ITOAIHEBPUT, K i
ATOAY, 110 XapuyBaAMCS TaKUM PHUCOM. [ 0OAyBaHHSA Kypel HeOUUIleHUM PUCOM
a00 AOA@BAHHS AO OUMIIIEHOI'O PUCY BUCIBOK IIOIIEPEAKYBAAO 3aXBOPIOBAHH,
a XBOPUX BHMAIKOBYBaAO. Tak OyAO BCTAHOBAEHO, IO B OOOAOHII PHCOBOTO
3epHa MICTUTBCA SKUUCH (PAKTOp, IO IIONIEPEASKYE IMOAIHEBPUT abO AIKye
XBOpUX Ha 1110 HeAyry. B 1912 porii noasckruit yaermnti K. OyHK BUAIAMB i3
ODOAOHKHU PUCY aKTHBHY aHTUIIOAIHEBPUTHY PeUOBUHY. B ckAaai ii OyAo BUsB-
AEHO aMiHOIpyIly. BUXopd4YM 3 [BOTO 1 BpaXOBYIOUM 3HAUEHHS IOAIOHUX pedo-
BUH AAS KUTTsL, OyHK Ha3BaB 11i CIIOAYKU BiTaMiHaMM (Bip A@TUHCHKOIO vita —
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KUTTA). Llel TepMiH 3aKpinMBCSa B MEAWIIVHI i OI0AOTI], XO4a B OIABIIOCTI BipO-
MMX BITaMIiHIB aMiHOIPYIIM HEMAE.

Bitamin, 1m0 AiKyBaB i 3amo0iraB 3aXBOpPIOBaHHIO Oepi-Oepi, aicTas
Ha3By BiTaMiHy B (@HTUIOAIHEBPUTHOTO).

Maii>ke OAHOYACHO 13 BEPIIKOBOI'O MACAQ 1 SEYHOTO KOBTKA OYB BUAI-
AEHUM KUPOPO3YMHHMU (DAKTOp, Ha3BaHUM BiTaMiHOM A. Byao AOBepeHO,
IO K KUPOPO3UYNHHUU (BiTaMiH A), Tak i BOAOPO3YMHHUM (PAaKTOPH (BiTaMiH
B) € HeOOXIipAHUMU AASL POCTY MOAOAMX IIypiB. HacTymHMMEM OyAu BIAKPHTI
MPOTUITMHTOBUM BiTaMiH, SKUM Ha3BaAu BiTamiHom C, Ta ITpPOTUpPaxiTHUU
dakTop, Ha3BaHUU BiTaMiHOM D.

3ropoM OYAO BUSBAEHO, 10 "BiTamiH B" — Ile KOMIIAE€KC KOMITOHEHTIB,
SKI 3yCTPIYarOThCSA B IIPUPOAL pPasoM I MarOTh BIAMIHHY CTPYKTYypy Ta Me-
xaHi3M Aii. ToMy 3'siBUAMCH Ha3BU BiTaMiHiB By, Bs, By, Bs i T. A., a mepiiomy
BiTaMiHy i3 KOMIIAeKCYy B Oyao IIpucBo€HO Ha3By BiTamiHy B,. 3apa3s i3 xap-
YOBMX MPOAYKTIB BUAiAEHO Oinblite 20 BiTaMiHIB i chopMyBaracs Iina rary3b
3HaHb — BITAMIHOAOrIA. BiTaMiHM IIMPOKO BUKOPHUCTOBYIOTHCS AAS ITPOQI-
AAKTUKM Ta AIKYBAHHS 3aXBOPIOBAHb.

[llo Mu Ha3zmBaeMo BiTamiHaMmM? BiTaMiHM — Ile HU3BKOMOAEKYASIPHI
OpPraHiyHi CIIOAYKH, HEOOXIAHI AAST HOPMAABHOL SKUTTEAIIABHOCTI, 1110 TTOTPAT-
ASIOTH Y HE3HQUHIM KIABKOCTL B OPraHi3M i3 IIPOAYKTaMHU Xap4yyBaHHA. Sk
NIPABUAO, CHHTE3 BIiTaMIHIB B OpraHi3mi He BipOyBaeTbcs. He Bcl BiTaMiHU €
OOOB'SI3KOBUMU AAST PiI3HUX BUAIB TBapuH. Tak, Bitamia C € HEOOXIAHUM AAS
ATOAMHU, AFOAMHOIIOAIOHMX MABII Ta MOPCHKUX CBUHOK, a AT KPOAWKIB, IITYPiB,
MUIIIeN BiH He € BiTaMiHOM, 00 CUHTE3YeThCS B opraHi3dMi. OCKIABKU A0OOBa
norpeda AIOAMHM Y BiTaMiHaX BHUPAKAETHCSA B MiAirpaMax, TO IX HEpPIAKO
Ha3WBAIOTh MIKPOKOMIIOHEHTAMHU DKi, Ha IIPOTHUBAry MAaKPOKOMIIOHEHTAM —
OiAKaM, >KMpaM, BYTAE€BOAAM, MOTpeda B SKMX 3HAXOAWUTBECS B MeyKaxX Bip
AECSTKIB AO COTEHb I'DaMiB.

HapxopdaTe B OpraHismM AFOAWHU BITaMIiHU IIEPEBA’KHO 3 IIPOAYKTAMU
POCAMHHOI'O IIOXOAKEHHd, B IKMX BOHU CHUHTE3yIOTbCS, MEHIIE 3 TBApWH-
HUMU NPOAYKTAMU.

[Tpu oO6meskeHOMY a00 HaAMIPHOMY HAAXOAKEHHI B OpPTaHi3M BiTaMiHiB
PO3BUBAIOTHCA ITATOAOTIYHI CTaHH, Ki HA3UBAIOTh BiATIOBIAHO TillO- Ta TinepBsi-
TaMIiHO3aMU; KOAW BOHU 30BCIM He HaAXOAATh B OPraHi3M, TO PO3BUBAETHCS
CTaH aBiTaMiHO3y. B Atopel aBiTaMiHO3M OyBalOTh PIAKO. 3a IIOXOAKEHHIM
rinoBiTamMiHO3W OyBalOTh €K30TeHHUMM Ta €HAOTeHHMMHU. [IpuumHOIO mep-
IIINX € HEAOCTATHE HAAXOAKEHHS B OPraHi3M BiTaMiHIB 3 DKeto. ApyTi, eHAOTEHHI,
rNOBITaMIHO3M CIIOCTEPIratOTHCS BHACAIAOK HE3aCBOEHHS BITAMIHIB B OPraHi3Mi.

2. KAACUODIKALISLI TA HOMEHKAATYPA BITAMIHIB

3a (Pi3UKO-XIMIYHMMM BAACTHUBOCTSMU Ta BIAHOIIEHHSM AO OOMIHY pe-
YOBMH BITAMiHU IIOAINIIOTE HA ABI TPYIIX: BITAMiHU, PO3YMHHI Y BOA], 1 BiTami-
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HM, PO34YMHHI y )Kpax. Bopoopo3unHHI BiTaMiHN Oe3I10CepeAHBO OepYTh Y4aCThb
B OOMIiHI PeYOBHH 9K KOepMeHTH ad0 CKAGAOBI KOMIIOHEHTH KO(PEepPMEHTIB.
2Kypopo3unHHi BiTaMiHM He BXOAATH AO CKAAAY (PEPMEHTIB i BIIAMBAIOTH Ha
OOMiH PEUOBMH ONOCEPEAKOBAHO, CTBOPIOIOYM YMOBHU AAS OITHMAABHOI Afi
dpepMeHTIB Ha MeMOpPAHHUX CTPYKTypaxX. BOHM BUKOHYIOTH POAb MOAYAS-
TOPIB CTPYKTYPH i PyHKIIM MeMOpaH. Y 3B'sI3Ky 3 ITUM, JKUPOPO3UMNHHI BiTa-
MiHM B OpraHi3Mi BHUKOHYIOTH Ille @HTUMYyTareHHY (OYHKIIIO, 3aXHUIA04n
TeHHUY aTlapaT Bij IMOIMIKOAKEeHb XiMiyHUMU Ta (izuunumu pakTopamu. Lle
3B'513aHO i3 BUPa’KeHUMH aHTHOKCUAQHTHUMY BAACTHUBOCTSMU KUPOPO3IUNH-
HUX BITaMiHIB: BOHM 3AaTHI 3HEIIKOAKYBATH aKTUBHI (DOPMU KUCHIO Ta BIABHI
PAAMKAAM UM TAaABMYBATH IIPOIIECH IIEPOKCHUAHOIO OKHWCHEHHS OlONOAIMepiB
(HYKAEIHOBUX KUCAOT, OIAKIB, AITONPOTEIHOBUX KOMIIAEKCIB).

BoHu Tako>X BIIAMBAIOTH Ha MPOIleCH TKAHWHHOIO AMXaHHS (Oe3mnoce-
PeAHBO ab0 OIOCEPEAKOBAHO), CTabiAI3yIOTh KAITMHHI MeMOpaHu, peryAto-
IOTh IX BUOIPKOBY IIPOHUKHICTH AAS PEUOBHH. AAS ACAKUX JKUPOPO3YNHHUX
BITaMIiHIB y APl KAITWH BUSBAEHI crenudiuHi pelenTopy, 3a AOIOMOIOXO
SJKUX BOHU @KTHUBYIOTh €KCIIPECIIO Te€HIB, 110 IPU3BOAUTH A0 AMbepeHITiartii
KAITHH. 3a TaKMM IPUHIUIIOM AitoTh BiTaMminu A, D ta E. OcTtaHHil akTUBYyE
GiocHHTEe3 TeMCUHTE3YI0unX (pepMeHTIB (O-aMiHOAeBYAIHaTCHHTAa3a Ta §-aMiHO-
AEBYAIHATAETIADOTEHA34).

3a Cy4aCHOIO TPHBIAABHOIO HOMEHKAATYPOIO, HA3BU BITAMIHIB CKAQAQ-
FOTBCA 13 3 yacThH: OyKBEHUM CUMBOA, XiMi4Ha Ta OloaoriuHa Haspu. OCTaHHA
HepiAKO MicTUTh Tpedikc "aHTH’, 0 BKa3ye Ha 3AQTHICTH AQHOTO BiTaMiHy
TIONIEPEAKYBATH BIATIOBIAHE 3aXBOPIOBAHHS.

2.1. BitTaminu, po34nHHI y )Kupax

1. BitamiH A, peTHHOA, PETUHOEBA KMCAOTQ, @HTUKCEPO(PTAABMIUYHIN.

2. Biramin D, aHTHpaxiTHUN.

3. Bitamiu E, Tokodepoar, aHTUCTEPUABHUHN, BiTaMiH PO3MHOKEHHSI,
AHTUOKCHUAAHT.

4. Bitamiu K, HapTOXiHOHU, aHTUTE€MOPATiYHUN.

5. Bitamin F, eceHIlianbHI >KUPHI KUCAOTH, aHTUCKAEPOTUYHUU.

2.2. Bitaminu, po3unHHi y BOAi

1. Bitamin B, TiaMiH, aHTUHEBPUTHUU.

2. Bitamin B,, pubodaasig, BiTaMiH pOCTY.

3. BitamiH B, maHTOTEHOBA KUCAOTa, aHTUAECPMATUTHUM.

4. Bitamin B, PP, HikoTMHaMia, HIKOTUHOBA KUCAOTQ, @HTUTIEAATPUYHUIN.

5. BitaMmiH Bg, TTipUAOKCHH, TIIPUAOKCAMIH, TIIPUAOKCAAB, aHTUACPMATUTHUM.

6. Biramin B,, B. donieBa kucaoTa, orianiuH, dpakTop poCTy, aHTH-
aHeMIUuHUH.

7. Bitamin B,,, IjiaHkoOanraMmiH, aHTHAHEMIUYHWU.
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8. Biramin H, GioTuH, aHTHCEOOpEHUN.

9. Bitamin C, acKOpOiHOBA KHUCAOTQ, aHTUCKOPOYTHUU.

10. Bitamin P, 6iodparaBoHOIAM, (PAaKTOP IPOHMUKHOCTI, KAMiAIPO3MIiIl-
HIOIOUHUM.

2.3. BitaMiHONIOAiOHI pe4yoBHMHU

YbixinoH, kodepMeHT Q.

B,, X0oAiH, pochoxonin.

Bg, iHO3WUT.

N, AimoeBa KMCAOTA.

B, KapHiTHUH.

B3, opoTOBa KMCAOTa, PAKTOP POCTY.

B,5 maHramMoBa KMCAOTa, @aHTHAHOKCUYHUM.

U, S-MeTUAMETiIOHIH, aHTUBUPA3KOBUM.

[TABK, napaaMiHOOeH30MHa KUCAOTa, BiTaMiH A POCTY MIKPOOPTraHi3MiB.

BipOKpeMAeHHS Bip BiTaMiHIB I'DyIId BITaMiHOIIOAIOHUX PEYOBHH YaCTO
yMOBHe. OCTaHHI 3a OiOAOTTYHMMU (PYHKITIIMU ITOAIOHI AO BiTaMiHIB, are OTPiOHI
B 3HAYHO OIABIITNX KiABKOCTSIX.

3. JKNPOPO34YNMHHI BITAMIHIN

3.1. Biramin A (aHTHKCepodTarbMiuHMI haKTOP)

[Tip, Ha3Boro BiTaMiH A 00'€AHYIOTH TPYIy MOXIAHMX Bip POCAMHHUX
IMrMeHTiB — KapOTHHIB. 3@ CTPYKTYPOIO BiTaMiH A — ITUKAIYHMY HeHacuJe-
HUM OAHOQTOMHUM CITUPT, IO CKAQAQETHCS i3 6-UAEHHOTO KiAbIs — (3-i0HOHY,
(2-X 3aAMIIKIB 130IIpEHY Ta IIEPBUHHOL CIIMPTOBOL I'PYIIN).

H3C_ _CHs CHj CHj
I [
HoC CH=CH-C=CH-CH=CH-C=CH-CH,OH
izonpen 130NpeH  nepBUHHA
H2C\\C CH3 cnupmosBa
H p-iononoe rpyna
KiAbue

Bitamin A, (peTMHOA) opep>KaHO i3 MediHKU MOPCHKUX pHuo.

HaC _CHs CH;, CHj
| |
H,C | CH=CH-C=CH—-CH=CH-C=CH—-CH,OH
HC\\C CH3
H

Bitamin A, (AeTiAPOPETHHOA) OAEP>KAHO i3 MeYiHKU MPICHOBOAHUX PHO.
Biraminu A; i A, MatoTb OAHAKOBY OiOAOIIYHY AifO i (pi3MKO-xiMiuHi BAa-
CTUBOCTI, are aKTUBHICTB BiTaMiHy A, MeHIIa. BitaMiH A TepMOCTaOIABHUY,
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ane Ha TIOBITpPi BiH MITBUAKO OKHUCHIOETBCS B MICIISIX TTOABIMHUX 3B'$I3KiB, TIPU
IIbOMY BTPAUYa€ThCA OIONOTIYHA aKTUBHICTH. Y HATYPAABHUX XapYOBHWX IIPO-
AYKTax OKMCHEHHS He BIAOYBAETHCS 3aBAAKU All aHTMOKCHAAQHTIB, 30KpeMa
ToKO(pepory. B aHaepoOHUX yMOBaX, OYAyYU CTIMKMM AO OKMCHEHHS, BiH
IIPOSIBASIE BAQCTHUBOCTI @HTHUOKCHUAQHTA.

Bitamiz A MiCTUTBCS TIABKY B TBAPUHHUX IIPOAYKTAX. B pOCAMHAX MiCTATH-
Cs IOTO TIOTIEPEAHUKY — ITpoBiTaMiHm. [ IpoBiTaMiHamMu BiTaMiHy A € POCAWHHI
MMrMeHTH KapOTHUHHU (Bip AaT. carota — MOpPKBa). Po3pi3HSAIOTE 3 Pi3HOBUAU
KapoTuHiB: o, i y. AAST AFOAMHM HAUIIHHIIMM € 3-KapOTHUH, Y CKAAAl SIKOTO €
ABa [-iOHOHOBI KiABIISA. Y CAM30BIN KUIIEUYHUKA ITiA BIAMBOM (hePMEHTY Kapo-
TUHOKCHUTEHA3M BiH OKMCHIOETHCSI Y MICIIi IIEHTPAABHOTO TIOABIMHOIO 3B'SI3KY,
TIPYA IIEOMY YTBOPIOIOTHECA 2 MOAEKYAM aKTHBHOTO PETUHOAY.

B-kapomun
HaC._CH3 CHa CHs CH3 chy  HEL CHa
C-CH=CH-C=CH-CH=CH-C=CH-CH¥CH-CH=C—-CH=CH-CH=C—-CH=CH-C
CH3 H4C
2 moAeKyAu Bimaminy A

Kapotuau o i Y MIiCTSTh TIABKM 1O OAHOMY [3-iOHOHOBOMY KiABIIFO,
TOMY IIPH PO3IIENAEHHI B KUIIIEYHUKY YTBOPIOIOTE IO OAHINT MOAEKYAI BiTa-
MiHy A.

OOMiH BiTaminy A

AoboBa nnorpeda BiTamMiHy A AAS AOPOCAOI AFOAMHU AOPIBHIOE B CEPEAHEBO-
My 1,5-2,0 mr (5-6 Tucay MO), arg pitelt oo 1 poky — 0,5 mr.

AN BariTHHUX JKIHOK Ta MaTePiB, 10 T'OAYIOTh IPYABMU HEMOBAAT, AO3Y
30IABITYIOTH BABOE. [Ipu iH(eKIIifHUX XBOpOo0aX, IOPaHEeHHX, a TaKOK IIPU
poboTax, MOB'A3aHUX i3 HAIIPY>KEHHSIM 30pY, KiABKICTb BiTaMiHy A TaKOXX Tpe-
0a 30LABIITYBaTH.

HariOinbiite BiTaMiHy A MICTUTBCA B NEYiHI[ MOPCBKHWX pHUO, B IIEUiHIN
poraToi XypoOU, HUPKaxX i AEIIO MeHIe Y S€YHOMY >KOBTKY, BEPIIKOBOMY
MacAi. BiplIOBiAHO KapoTHHY OaraTo € B 4epBOHOMY IIeplii, MOPKBI, IIMOYA],
CaAQTi, IIMMHATI, KAIlyCTi, ITIOMIAOPAaX, ArOAAX OOAINMXM, TOPOOWHH, aOpPUKO-
cax. AAS BCMOKTYBAHHS BITaMiHy A, AK 1 HIINX >KUPOPO3YMHHUX BITAMIHIB,
HeOoOXiAHI KOBUHI KHCAOTH Ta JKUPH. KApOTMHM B CAM3OBIN KHIIIEUYHHKA i
TIEYiHIli YaCTKOBO II€PETBOPIOIOTLCA Y BiTaMmiH A. Y CAM3O0BIiM KHIIIEUHUKA
PETHUHOA YTBOPIOE CKAAHIL eipy 3 JKUPHUMU KUCAOTAMH, III0 MArOTh AOBI'MU
BYT'AelleBUM AQHITIOT. LI edhipy TPAHCIIOPTYIOTHCSA B CKAQAL XIAOMIKPOHIB uepes
AiMpaTHyHy cucTeMy B KPOB. Y TIAa3Mi KpOBi PETHHOA 3B'SI3YETHCS 3
PETUHOATPAHCIIOPTHUM OIAKOM ((PpaKIfid Ol-TAOOYAIHIB) i AOCTABASIETHCI AO
TKAQHWUH. Y CITKIBIII PETUHOA NEPETBOPIOETHCA B PETUHAAB, 10 BXOAWUTH AO
CKAAAY POAOIICHHY i Oepe y4yacTb y 30pOBOMY Ipolieci. BiakrapaeTecs peru-
HOA y IIeYiHI], YaCTUHA UOI0 TYT OKUCHIOETLCS B PETHHAAB, AAAL B PETHHOEBY
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KUCAOTY, fIKa BUAIASETHCA 13 JKOBYIO Y BUTAGAL TAIOKYPOHIAIB. Yci dopmu
BiTaMiHy A (PETHHOA, PETHMHAAb, PETHHOEBA KHUCAOTA Ta edipHi ¢hopmu) Oe-
PYTh y9acThb y OiOXiMIiYHMX ITPOTecax OpraHi3My. 3a paXyHOK ITOABIMHIX 3B'SI3KiB
BiTamMiH A Ma€ BIiAHOIIIEHHSI AO PEryAsllii OKHCHO-BIAHOBHMX ITPOIIECIB, AETKO
OKMCHIOIOUMCEH y CKAQAL MeMOpaH, 3MIHIOE X IIPOHUKHICTb Ta OIOCHHTE3 KOM-
TIOHEHTIB MeMOpaH. Bin ctuMyAaroe 6ap'epHy (pyHKITiTO Ta mpoaidepartito mkipu
1 BCIX CAM30BUX, 3araAbMOBYE IIEPETBOPEHHS IIMAIHAPUYHOTO EIITEAIO B IIAOC-
KUM 3POTOBIAMY; PEryAIOE HOPMAABHUM PICT Ta AU(PEPEHITiallifo KAITUH eMOp-
IOHa I MOAOAOTO OpraHi3My, CIIPUS€ HOPMAABHOMY PO3BUTKY CIIEPMATO30IAIB
Ta IIAALEHTH IIA 4Yac BariTHOCTIL. Peanizariia mux (PyHKINN 3AIMCHIOETBCA 3@
AOTIOMOTOIO BCiX (DOPM BiTaMiHy A, KpiM PETUHOEBOI KUCAOTU. PeTrHOEBA KuC-
AOTa CTUMYAIOE PICT KiCTOK Ta M'SIKMX TKaHWH, III0 PeaAi3yeThCs depe3 aKTH-
BaIlifo eKcrpecii reHiB. B SIADi KAITHH peTMHOEBA KUCAOTA 3B'SI3YETHCA i3 BHYT-
PITHLOSIACPHUM pelierrropoM (puc. 3.1). YTBOpeHUM KOMIIAEKC B3aEMOAIE 3
XPOMATUHOM, aKTHUBYE TPAHCKPUIILIIO BIATIOBIAHUX TEHIB, IO IIPU3BOAUTH AO
CHUHTe3Y BIAIOBIAHUX OIAKIB.

Ahe IIAKOBUTO MeXaHi3MM y4acTi BiTaMiHy A B MeTaOOAIYHHX IIpOlle-
cax, 1o 3abe3neuyloTh UOro (PYHKIII, He AOCAiAKeHi. Haiibiablll BUBYeHA
PoOABL BiTamiHy A B akTi 30py. B 1mpomy mporieci BiH G6epe ydacTh y hopmi
IMC-PETUHAAI0 — KOMIIOHEHTQ, IIJO0 BXOAWUTH AO CKA3Ay OirKa POAOIICHHY.
Poponice — XpOMOIIPOTEIH, IIJO CKAGAQETHECA 3 OlAKA OIICHHY I IPOCTETHY-
HOI TPyl — PEeTHHAAIO. Biairpae poas poTopelniertopa IIAa3MaTUuIHUX MeM-
OpaH CBITAOYYTAMBHUX KAITUH CITKiBKH OKa. Y AIOAMHHU CiTKiBKa OKa Mae 2
BUAW CBITAOUYTAMBHUX KAITMH — TaAWMYKM i KOAOOUKM. [laarmuku crputiMa-
IOTb CAAOKe OCBITAEHHS (3a0e3I1euylOTh CyTIHKOBUU 1 HIYHUU 3ip), KOAOOUKHU
pearyroTs Ha AOOpe OCBITAEHHS (3a0e3NeuyroTh KOABOPOBUM 1 A€HHUU 3ip).
Y KOADOOUYKaxX 3aMiCTh POAOIICHHY € HMOAOIICMH, BOHU BIAPIZHAIOTBCS MiXK
CcO0O0I0 OIAKOBOIO YaCTHHOIO.

['Tip, BIIAMIBOM CBITAQ PETUHAAB 3MIHIOETHCS (13 IIUC- IIEPEXOAUTD Y TPAHC-
dopmy). OAHOYACHO IIOTAMHYTHU KBAaHT CBITAQ IIPU3BOAUTH AO AWCOLLAIlii
POAOIICHHY Ha OIICHH Ta TPAHC-PETHHAAb, IO CYIIPOBOAJKYETHCS ACIIOAIPU-
3ariero MeMOpaH Ta BUHUKHEHHAM ITIOTeHINiaAy Ail. OCTaHHIN, IOIIHUPIOIO-
YUCH 110 30pOBOMY HEPBY, 30pOBOMY IIepexpecTi, Hece iH(popMallito B MO30K,
y AiAgHKy fissura calcarinag, pAe 3AIMCHIOETHCS TEPBUHHUM aHaAi3 CBIiTAO-
BIAUYTTS (BUIUN @HAAI3 BIAOYBAETHCA Y KOPI TOAOBHOI'O MO3KY II€I AINIHKY).

BipAHOBAEHHST POAOIICHHY 3AIMCHIOETECS B TeMPsBL. TYT ITiA BIIAMBOM aA-
KOTOABAETIAPOTEHAa3M 3a y4acTio KodepMeHTy HAA, TpaHC-peTHHAAL BIAHOB-
AIOETBCS B TPAHC-PeTUHOA. OCTaHHIN 3a AOIIOMOTOIO i30Mepa3u IepeTBOPIOETh-
Cd B ITUC-PETHUHOA, SKNU Uepe3 MOCEPEAHUIITBO BJKEe 3rapaHOi aAKOTOABAETIA-
poreHasu OKUCHIOETLCS B ITMC-PETUHaAb. LIvc-peTWHaAb, B3aEMOAIOUN 3
OIICHHOM, PereHepye POAOICHH, KM MOYKe AaAl OpaTh ydacTb y CIPHUMHATTI
CBITAOBOTO CHUTHaAY. [ lepeTBOpeHHST pOAOIICHHY Ha CBITAl i B TEMPSBi Y BUTASIAL
CXeMH TIOoKa3aHi Ha puc. 3.2.
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RN CH20H

PetuHon-P3b nnasmu Kposi

'

. . PeTtuHon
KaituHa-MmimnreHp \

PeTtnHoeBa kucnota Iuronrasma

X COCH
PeTtnHoeBa

HeaktnsHUiA peLienTop Kucrota

AKTMBOBaHUM
peL.enToOpHUIA KOMMNIEKC

e XXX COCH

MPHK

CneumaiyvHi 6inku

KnitnHHa andepeHuiauis

Puc. 3.1. Cxema MexaHi3My Aii peTHHO€BOI KMCAOTH.
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TempsBa Csitno
P PoponcuH

/ (3opoBuii nypnyp) N\

N\ OncuH /
(6irok)
CBITIIO \
Linc- L.~ ~ ] TpaHc-
peTuHanb peTuHanb
\
HAOH,
AnkoronbaerigporeHasa
HALO"
Linc- g isomepasa TpaHc-
peTnHon PETUHO

Puc. 3.2. Cxema nepeTBOpEeHHSI 30pOBOro Nyprypy Ha cBiTAi i B TemMpsBi.

Icuye AyMKa, IO TpaHC-peTHHAAL MOJKE IIePETBOPIOBATUCS Ha CBITAL
B LMC-PEeTHMHAAb IIij BIIAMBOM i30Mepa3u. AAe 3HAaueHHS IbOIO IIPOLiecy
APYTODSIAHE.

[Tip 49ac BipllleIAeHHS PETHMHAAIO Bij POAOIICHMHY YacTWHA MOTrO Pyu-
HYETBCS, Y 3B'43KYy 3 UMM AASL PECHHTe3y POAOIICHMHY NOTPiOHI HOBI MOAe-
KyAu BiTaminy A. ToMy IIpu BiACYTHOCTI BiTaMiHy A 6yae 0OMe>XeHuU IIpo-
I1eC YTBOPEHHS IUC-PETUHAAIO Ta POAOIICHUHY, IO IPOSABAATUMETHCS 3HU-
SKEHHSIM 3AAQTHOCTI 0auuTH BBeuYepi Ta BHOYI — pPO3BUBAETLCS "Kypsda
cAirmoTra” (remMepanorisi), TOOTO 3HUIKYETHCS TEMHOBA aAAIITAllis, 10 € PaH-
HBOIO O3HAKOIO rinositamiHo3y A. I'lpu rinosiTaMiHO3i HOPYIIYETHCSA CTPYK-
Typa I PyHKILiS eIliTeAito — BiH OporiBae, 3AylIyeTbcdA. Lle nmposaBaseTsCs
CYXICTIO IIKIpU (KCEPOAEPMisi), OPOTOBIHHAM eIAEpMICY (TrimepKeparos).
BHacAiAOK OPOTrOBIHHS ITUAIHAPUYHOIO EIIITEAIRO Ta 3aKyIIOPIOBAHHS CAI3ZHUX
KaHaAiB HaCTa€ CyXiCTh KOH FOHKTHBU OKa (KCepoTarbMis), sIKa ITiA BIIAMBOM
iH(eKITi MOJ)Ke NMIBUAKO MPU3BOAUTU AO PO3M SKIIIEHHS POTiBKU (KepaTo-
Maadanis) (puc. 3.3). OAHOYACHO CHOCTEPIraEThCS OPOTOBIHHS Ta 3AYIIIEHHS
eIlITEeAIF0 AUXAABHUX IIASAXIiB, TPABHOTO Ta CEYOBHUAIABHOTO TPAKTIB, IO
HEPIAKO CYIIPOBOAJKYETBCS 3aKYIOPIOBAHHAM BHUAIABHUX IIPOTOK.
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XpoHiuHa HecTaya BiTaMiHy A B MOAOAO-
MY Billl IPOABASIETBECS CIIOBIABHEHHAM POCTY,
YaCTUMHU 3allaA€HHSIMM AUXAABHUX IIASIXIB.
HapMipHe IOTpanAsiHHA B OpPraHi3M BITaMiHY
A CyIIpOBOAJKYETBHCS 30IABIIIEHHAM [IPOHUK-
HOCTiI ab0 pyHHyYBaHHAM MeMOpaH. Tomy i3
Al30COM B HABKOAUWIIHE CEPEAOBHUINE BUXO-
MASITH KHUCAL TpoTea3u Ta KucAa docdarasa,
i3 MITOXOHAPIM — ManaTAeTipporeHasa. 3MiH
3a3HAIOTh i gAepHi MeMOpaHu. ['ocTpuii rinep-
BITaMIHO3 A IPOSIBASIETECS BAXKKOIO IHTOKCH: | gy e o 03 As
KaIlliero. SIK aHTaroHicT BiTaMiHy A Ipu3HaYa- A — 3gopose 0Ko;
IOTh TUPOKCHH Ta aCKOPOIHOBY KUCAOTY. b — aBuwe kepamomarauii.

3.2. Bitamin D (Kaabuudepoa, aHTUpPAXiTHUI)

Bitamin D — cniabHa Ha3Ba Ipylnu peYOBUH POCAMHHOTO I TBAPUHHOTO
IIOXOAPKEHHS, 1110 BIAHOCATBCS AO CTEPOIAIB 1 IPOABASIIOTH QHTUPAXITHY AlO.
Cepep HUX HaMaKTUBHIIINM € BiTaMiH D, (eprokarbimdepon) i D, (XoneKanb-
1depon).

[Tepmmii yTBOPIOETHCA i3 POCAMHHOIO IIOIIEPEAHMKA (IIPOBiTaMiHy
D,) — eprocrepuny, a Bitami D; — 13 7-A€riApPOXOAECTEPUHY, IIIO MiCTUTh-
Cd B IIKIipi AtOAMHU |1 TBapuH. [lia BOAMBOM yABTPadioA€TOBOTO BHUIIPOMI-
HIOBAHHSI €pProCcTepHH IIePeTBOPIOETHCS B eprokKaAblyidepoa (BiTamin D,),
a 7-peripApoxoAecTepuH — B XOAeKaAabInepoa (BiTamin D;). B ocHOBI ix
OYAOBU AEKUTH IIMKAIUHUN BYTA€BOAEHB CTEPaH, SAKUU € CTepeoizoMe-
POM IMKAONIEHTAHIIEPTIAPO(EHAHTPEHY.

cH, GHs CHy CHy cH, M CHj CHy

(}-CH=CH—CH—CH—CH3 (}—CH=CH—CH—CH—CH3
H (|3|'|2 H
ynbTpacdpionet |
—>
HO HO N
Eprocmepun Bimamin D, (eprokarbyugeponr)
CHy 't G CHy  §Hs GHs
CH=CHy=CH,—~CHy—CH—CH3 CH—CHy=CH,—~CHy-CH-CHg
CH3 CH
ynbTpadioneT I
——
HO HO S

7-gerigpoxoaecmepuH Bimamin D, (xorekarbyugepoar)
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Tpeba MaTy Ha yBasi, IO Y 3A0POBOL AFOAWHY, KA IIOCTIMHO ITIAAQETH-
€S COHSAYHOMY OIIPOMIiHEHHIO, BiTaMmiH D y mIKipi yTBOPIOETHCSA B AOCTATHIM
KiAbKOCTI. [IJopa0 1TbOrO BiTaMiH D He € TUIOBUM BiTaMiHOM.

LJi BiTaMiHM CTIVKI AO All BUCOKOI TeMIIEpPATypH, are PYHMHYIOTBCS ITip,
BIIAMBOM MiHEPAABHUX KUCAOT Ta OKUCHUKIB. BariTHUM Ta MaAUM AITIM peKo-
MEHAY€ETHCS IPUMMATHU COHSAYHI BAHHU @00 ONPOMIHEHHS KBApIJOBUMU AaMIIa-
MM 3 MeTOXO BUPOOAEHH B IIKIipi BiTaMminy D.

BcranoBaeHo, 1110 BiTaMmiH D He € 0GiOAOTIYHO aKTHBHMM. bioAoriuHo ak-
TUBHI (DOPMU UOTO YTBOPIOIOTHCA B IediHIN I HUpKax. Kaasnudepoaw, 1o
HAAXOAMATH 3 DKeO, BCMOKTYIOTECS B TOHKIU KUIIIN 3@ AOIIOMOIOIO KOBUHMX
KUCAOT. ['TicAd BCMOKTYBaHHS BOHM TPAHCIIOPTYIOTHCS B CKAAAL XIAOMIKPOHIB
Y KPOB, @ A@Al — B MEUiHKy. B mediHIi Imia BIAMBOM €HAOTIAA3MAaTUYHOI TiAPO-
KCHUAA3U B MICIIi 25-TO BYTAEIIEBOIO aToMa MPUEAHYETHCS KUCEHb 3 YTBOPEH-
HSAM TIAPOKCHABHOI TPYHIH, TOOTO XOAEKAALITU(EPOA MEPETBOPIOETHCI B
25-riapokcuxoreKanbidepor. OCTaHHIN KPOB'IO 3aHOCUTHLCS B HUPKH, Ae
BIAIIOBIAHA TIADOKCHMAA3a NPUEAHYE KHUCEHBb B IIEPIIOMY IIOAOKEHHI U yTBO-
proe 1,25-puriapokcrxorekarbimidepon. Le airoua popma Bitaminy D, mo
Ma€ BAACTHUBOCTI TOPMOHY.

TakuM 4MHOM, Yy LIKIpi IIiA Al€F0 YABTPA(IOAETOBOIO BUIIPOMIHIOBAHHSA
7-AETIAPOXOAECTEPUH IIEPETBOPIOETHCS B XOAEKAABLIM(EPOA, 3 HEOTO Y IIEUiHIT
YTBOPIOETHCS 25-TIAPDOKCUXOAEKAABITU(EPOA, @ B HUPKax — 1,25-AUTIAPOKCH-
XOAeKaAbIMepoA. Takux mepeTBOpeHb 3a3Hae gK BiTaMin D,, Tak i BiTamin
D;. @opmyaa 1,25-AUTIAPOKCUXOAEKAABITU(DEPOAY MaE TaKWUU BUTASIA;

GHy 178 CH,~CH gH3 CH
OH G CH =M H27 2"~ Vs
cH; H OH
N

HO
1,25-gurigpokcuxorekarbyugpepoa (1,25-OH),D,

Ha o6miH peuoBuH BiTamiH D Al€ 9K CHHEpPTICT ITapaTTOPMOHY Ta aHTa-
TOHICT TOPMOHY IIMTOBUAHOI 3aA03U — THUPEOKAABIIUTOHIHY. € HaBiTh AyM-
Ka, 10 aKTWBHA (popma BiTaMiHy D € CKAQAOBUM AIMNIAHUM KOMIIOHEHTOM,
SIKUY 3B'SI3y€THCS 3 OIAKOBOIO 4aCTHMHOIO IapaTropMony. Ha puc. 3.4 moka-
3aHa POAb BiTaMiHy D3 B 0OMiHI Kaablito i dpocdopy.

AxkTtuBHa (hbopMa BiTamiHy D IIATpHMYye IOCTIMHWI piBEHb KAABIIO 1
docdopy B KpoBi. Y KpPOBi 3A0pOBUX AtoAeM BMICT Ca B CEpPeAHBOMY CKAAAQE
2,2-27 MMmoAb/A, docdopy — 1,2-2,2 MMOAB/A. Bitamin D cTUMyAIO€ BCMOK-
TYBaHHS KaABIIiO i ocdopy B KHUIIEYHUKY 3@ AOIMOMOTOr0 KuimkoBoi Ca?*-
AT®a3u Ta KaAbIii3B'I3yBaABHOTO OirnKa. € MPUITYIIIeHHS, 1[0 BIAMB BiTaMi-
Hy D Ha aKTMBHMI TPAHCIIOPT KAABITiIO i Pocdopy peari3yeThCs OIIOCEPEAKOBA-
HO miagaxoMm OiocunTe3dy Ca-AT®a3u Ta Kaabllifi3B's3yBaabHOTO OiAKa B
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ToHKui
KMLLEYHUK

- N
@ @ MapawurosuaHa 3anosa
(napaTropmMoH)

[Meuinka

BiramiH D,

Puc. 3.4. OOwMmiH i mexaHi3M Aii BiTaminy D.

KUIIIEYHUKY Ta HUPKOBUX KaHAABIGX. BitaMmid D ciprsge IOCMAEHHIO TKAHWH-
HOTO AMXAHHS I OKHCHOTO (POC(POPHAIOBAHHS, @ TAKOK OKMCHEHHIO ByTAE-
BOAIB AO AMMOHHOI KUCAOTU. KpiMm 11poro, BiTaMiH D cTuMyAtoe MoOinizariito
KAABIIIIO 3 KICTKOBOI TKQHMHU. TakKMM 4YMHOM, B 3araAbHOMY Ajd Bitaminy D
CIIPSMOBAHA Ha ITABUITIEHH BMICTY 10HIB KaABLIO 1 (hocopy B KpoBi (puc. 3.5).

Hecraua BiTaminy D B opraHi3mi AiTell IPOSIBASIETECS Y BUTASIAL 3aXBOPIO-
BaHHS, SIKe HA3WBAEThCS paxiToM (puc. 3.6). B OCHOBI 1LOTO 3aXBOPIOBAHHS
Ae>KaTh 3MiHN 0OMiHY pocqopy i KaAbIIito, TOPYIIEHHS BIAKAGAQHHS X CONEH Y
KIiCTKOBIiM TKaHMHI. Y1IM MOAOAITUI BiK AUTHHM, TUM BUIIa MOSKAUBICTE 3aXBO-
proBaHHa Ha paxiT. Lle moB'd3aHO 3 THM, IO MOAOAII AITH (TPYAHOTO BiKYy)
OAEPKYIOTH MeHIIe BiTaMiHy D 3 DKero Ta MeHIy AO03y YABTPadioneToBOro
ornpoMiHeHHs. [ Tpy paxiTi 3araAbMOBaHI IIPOIeCH BCMOKTYBAHHS 10HIB KAABLIIFO
i dpocdatiB y KUIIeUHUKY i peabcopO1iid iX y HMpKaxX. ToMy piBeHb iX y KpOBi
3HIWKYETECA (pocopy — Ha 50 %, Kaabliito — Ha 30 % Bip HOPMH), 3aTaABMO-
BYETLCS MIHEpaAi3ariis KiCTOK, TOOTO He BIAOYBAETHCSA BIAKAQAQHHS MiHEPaAb-
HHMX PEYOBHMH Ha KOAATeHOBY OCHOBY KICTOK, IIJO POCTyTh. Ilpnu paxiTi 3pocTrae
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ca2+

Na
Ca*"(102 M) Ca2+(1o M 1 25'(0"')2'33
Ca*" PHK
T RR—=Ca3b \

1
1,25-(OH) D, 1,25-(OH),D

Puc. 3.5. Cxema MexaHi3Mmy Aii XxoaeKarbuugepoAy Ha TpaHcmopt ioniB Ca?
yepe3 KAITMHHI MeMOpaHu:

1 — nigBuujye npoHuKHicMb MeMOPAH enmepoyumiB gasa ionis Ca**;

2 — ingykye cunmes cneyugiunoro Ca**-38's3yBarbnoro 6irka (Ca3b);

3 — akmusye Ca?"-AT®a3sy, sika nepenocums ionu Ca** 3 KAIMUHU B KPOB.

(GiABII 9K Ha MOPSAOK) BMICT AY’KHOI (pocdaTazu KpoBi. MOKAMBO, IO TIe €
KOMITEHCAaTOpHa peakllid, CIpsIMOBaHa Ha BUPIBHIOBAHHS 3HIDKEHOTO BMICTY
HeopraHiu"oro gocdary.

PanniM possoMm rinositaminosy D € dy=n-
KIJIOHAABHI PO3A3AU IIEHTPAABHOL HEPBOBOI CH-
CTEMHM B AWUTHHH, IIO IIPOSIBAIETHCI IepeBa-
SKaHHSIM TIPOleCiB 30yaKeHHs. Tpoxu mi3Hile
3MiHHM TOPKAIOTLCS M'SI30BOI CUCTEMH (3HU-
JKY€ETbCS TOHYC M'SI3iB) Ta KiCTKOBO-XPSIIIOBO-
ro amnapary.

Ao0OoBa po3a BiTaMiHy D aAg AiTelt 3Haxo-
AMTBCSI B Meykax 12-25 Mmxkr (500-1000 MO).
AN AOPOCAOI ATOAMHU ITOTpeba y BiTaMidi D B
AECATKU pa3iB MEHIN, HK AAI AiTed. Ajkepe-
AoM BitaMiny D € pu0 'stumii JKup, IediHka, Bep-
IIIKOBE MaCAO, JKOBTOK SUIIS.

[TounHaETHCS TTPOMUCAOBUN BUITYCK aK-
TUBHMX (popM BiTamiHy D-25-TiaApoKCcHXOAeKanb-
MpepoAy Ta IHINNX, 1110 MalOTh BUPAyKEHY aHTH-
paxiTHY Ajto. BitaMiH D 3aCTOCOBY€ETBECS AAS ITPO-
Puc. 3.6. Tinositamino3s D (paxit). (PIAGKTHKH i AIKyBaHHS PaxiTy Ta AETKUX iHIITNX

3aXBOPIOBAHL (TYOEPKYABO3 KiCTOK, IIKIipH).

I'Tpy B>XUBaHHI HaAMIPHUX KIABKOCTeM BiTaMiHy D y AlTelt 1 AOpPOCAUX
PO3BUBAETHCA TinlepBiTaMiHO3 D. BiH IPOABAIETBECA AeMiHEpaAi3alliero KiCTOK
i IX mepeAroMaMM, 30INABIIIEHHIM BMICTY KaAbIiio i pocdaTiB y Kposi. Boru
MOOINI3YIOTBCS i3 KiCTOK, BCMOKTYIOTBCS i3 KUIIIEYHHKA, peabcopOyIOThCS B
HUpKax. [TiaABUIlleHHS PIBHA KaAbLito 1 Pocdopy B KPOBI IIPU3BOAUTHE AO
KaablMiKallil BHYTPIIIHIX OpPraHiB — A€reHb, HUPOK, CYAUH TOIIIO.
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3.3. Bitamin E (Tokodepoa, BiTaMiH pO3MHOKEHHSI)

HasBa TOKO(EpOAy HMOXOAWTE Bip ABOX TPEIBKUX CAiB "TOKoc" — To-
TOMCTBO i "(pepo” — Hecy. I'lpu aediruti B KopMax Bitaminy E B ekcriepu-
MEHTaABHUX TBApMH HACTae€ BTpaTa 3AATHOCTLI AO BIATBOPEHHS IIOTOMCTBQ,
IIepPepOAKEHHST CKeAETHUX M'SI3iB Ta MiOKapAa, PO3AaAu HEPBOBOI CHCTEMH.
Y camuip IIAp TMHE B AOHI Bip KPOBOBUAMBIB, @ B CaMIIiB HACTaE Iepepo-
MAKEHHS CTaTEBUX 3aA03 (MPUIIMHAETHCSA MPOAYKILS CIIEpPMATO30iIAiB). Y TOU
>Ke yac OyAO MOKAa3aHo, IO CiK i3 canaTy Ta OAid i3 3apPOAKIB 3epeH IIIeHUTT
3anodirae TakuM 3MiHaM. AAS AIOAUMHU AKEPEAOM TOKO(EPOAy € POCAWHHI
OAil (COHAIIHMKOBE, KYKYPYA35Ha, OAMBKOBA Ta IHIII).

[TpoayKTH TBAPUHHOTO ITIOXOAKEHHS MICTATH Mano BiTaMiHy E. AobGoBa
p03a png AropamHM — 20-50 Mr E. BiTaMiHHY AiI0 MAaIOTh METHMABHI MOXIAHI
TOKOAY i TOKOTpi€HOAYy. BoHM AysKe OAM3BKI MiIDK COOOIO 3@ CTPYKTYPOIO i
MICTSATH XpPOMaHOBe OIIMKAIUHE SAPO Ta 3aAMIIOK COUPTY (IiTOAY i3 16-TH
aTOMIB BYTAEIIIO.

CH
3 CHj CHg CHj
O\ /CH32 4 6 8 10 12
HsC ! ZC\/\)\/\)\/\/l\
| 1 3 5 7 9 " CH3
4 3
HO ok
CHy M2
Q-mokxogepoa
CHs o CH CHj CHs CHg
HC e IR A A A e
| 1 3 5 7 9 1" CH3
HO C,CH2
CHy 12

O-MOKOMPIEHOA

BokoBUl1 ByTAelleBUU AQHIIOI TOKO(DEPOAY, Ha IIPOTHUBAry TOKOTpie-
HOAY, TIOBHICTIO TiApPOTeHi30BaHUM i He MICTUTh IMOABIMHMX 3B'SI3KiB.

3ane’KHO BiA KIABKOCTI METUABHUX I'PYII Ta IIOPIAKY IX PO3MIIlIEHHSA B
KiABIT, TOKOQEPOAT i TOKOTPIEHOAM PO3AIASIOTH Ha O, 3,y i O.

Haiikpany BiTaMiHHY aKTUBHICTH HPOSIBASIE O-TOKO(EpPOA. BCMOKTY-
BaHHSI TOKO(PEPOAY, SK i iHIINX >KMPOPO3IUYNHHUX BiTaMiHIiB, BiAOYBAETHCSA Y
TOHKOMY KHUIIIEYHUKY IIPX HASABHOCTI JKUPIB Ta JKOBYHUX KUCAOT. Y CKAAAL
XIAOMIKPOHIB 4epe3 AiIMPaTUYHI KallAIpU BiH HAAXOAUTE B KPOB, @ 3 AIIIOIIPO-
TeIHaMU KPOBi 3@8HOCHUTHLCI B OPTaHU i TKAHWHU. TOKO(EPOA BKAKOYAETHCI Y
CKAQA, KAITUHHUX MeMOpaH >KMPOBOI TKAHWHU, MTEUiHKYA, CKEAETHUX M S3iB.

[TposiBu rinosiTaMiHO3y E y AIOAMHM He omnncaHi, 00 BOHa OTPUMYE el
BiTaMiH y AOCTAQTHIM KIABKOCTIL. IIpaBaa, € aAaHi, IO B AEAKUX TPOIIYHUX
KpalHaX, Ae AIOAW Xap4yIOTBECSA MEPEBAKHO POCAMHHOIO DKEIO i ManO BiKU-
BAIOTh JKUPIB, MOXKYTh CIOCTepiratrcs rinoitaminosu E. OnmcaHi BUIIaAKU
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YCKAQAHEHD IIUPO3Y IEUiHKHY, 10 [IPOSIBASIIOTECA 3HWJKEHHAM BMICTY BiTaM-
iny E B cupoBaTIli KPOBi, M'I30BOI0 CAAOKICTIO, KPEaTHHYPI€I0 Ta TTOCUAEH-
HSIM TeMOAI3y epUTpPOIuTIiB. 3MIiHU IIi 3B's13aHi i3 MOTipIIaHHIM BCMOKTYBaH-
HA JKUPIB y KUIIKax. BiTamiH E IIIMPOKO BUKOPHUCTOBYETHCSA B MEAWIIHHI.
3apa3 IIPOMMUCAOBICTH BUITYCKA€ CHUHTETHYHUU IIpernapar — TOKOMEPOAY
artetaT. Voro BJKMBAIOTH AAS 3aIIOOITaHHS CAMOBIALHUM BUKHAHSIM Y JKIHOK,
IIpU BUCHA’KEHHI II€HTPAABHOI HEPBOBOI CUCTEMU, IIPU IIE€PEBTOMAX, AAS
AIKyBaHHSI OIMKOBOI Ta ITPOMEHEBOI XBOPOO, Ypa*keHb MeUiHKH, M 'S30BOi CH-
CTEMU, A CTUMYASALIL IMyHHOL CUCTEMU TOLIIO.

Bioaoriuna poas. Bitamin E AAT ATOAMHUA | BUIIUX TBAPUH € IIOTY>KHUM
i TOAOBHUM >KMPOPO3YMHHUM aHTUOKCHUAAHTOM. MOro Ajst crpsiMoBaHa Ha
IIOCUAEHHS TKAQHUHHOI'O AUXAHHSA U YTPUMYBAHHS Ha CTAllilOHAPHOMY PiBHI
BIABHOPAAUKAABHOTO ITIEPEeKMCHOIo OKMCHeHHS. ONocepepKOBaHO SIK KO-
dakTop Oepe ydacTh y TPAHCIOPTI €AEKTPOHIB i IPOTOHIB y AUXAAbHOMY
AQHIIO3i, CTUMYAIOE CHHTe3 y0iXiHOHY. TOKO(MEpPOA CAYKUTH 'TTaCTKOIO"
MM BIABHUX PAAUKAAIB — YTBOPIOE 3 HUMHM HEAKTHBHI (popMmU, AKi 0Opwu-
BAlOTh BIABHOPAAMKAABHUM AQHITIOT. LluM BiH 3axwuillae Bip HMepeKUCHOTrO
OKHUCHEHHS ITOAIHeHacudeHi >KMPHI KUCAOTH B CKAQAL KAITUHHUX MeMOpaH.
MembpaHo3axucHa QPYHKITiSI TOKOEPOAY TiCHO TIOB's3aHa i3 6i0AOTITHOI0
POAAIO CeAeHY, KU € KO(AKTOPOM TAYTATIOHIIEPOKCHAA3H, IO PYUHYE
IepoKCcHuApaprKaru. Tokodepon, IHAaKTUBYIOUN INEPIIMM BiABHI PAAMKAAH,
3HIKYE NOTpeOy B TAyTaTiOHNEPOKCHAA3i. BiH TakoyX mipBuUIIye OiOAOTiY-
HY aKTHBHICTB BiTaMiHy A, 3aXMIaI0YU HMOro OOKOBUM HEHACHYEHUM AQH-
IIOT BiA OKHMCHEHHd. 3BiaCH 3p03yMino, YoMy came rinosiTamino3 E cympo-
BOAJKYETBCS TIATOAOII€I0 MEMOpPAH y BUTASIAL CXMABHOCTL €PUTPOLIUTIB AO
IIEPEKHUCHOTO TeMOAI3y, aTpodii CiM'SHUKIB, IO MPU3BOAUTE A0 OE3IAIAAL,
PO3CMOKTYBaHHSI TIAOAQ IIiA YaC BaTiTHOCTi, M'sS30BOi AMCTpodii, BTpaTh
BHYTPIITHbOKAITHHHUX KOMIIOHEHTIB Ta OiAKIiB M'3iB, HEKpO3y IEeYiHKH,
PO3M'gKITIeHHsS MO3KY. ['inepBiTaminody E B AtoaAmHU He BUSIBAEHO. Bipomo,
IO IIPY HAAMIPHOMY HAAXOAJKEHHI BiTaMiHy E B OpraHiaMi akKTHUBYETHCHA
IIEPOKCHUAHE OKMCHEHHS AIIAIB, IKe IIPUBOAUTH AO IIIABUIIIEHHS BUKOPUC-
TaHHA BiTaMiHy E Ta 3HM>KeHHS MOTO BMICTY AO HOPMAABHOTO PiBHA.

3.4. Bitamin K (HadTOXiHOHM, aHTUTreMOpariuHmii,
a6o BiTaMiH Koaryasiiii)

Ao BiTaminy K BIAHOCATB ABI I'DYIIM XIHOHIB, B IKMX Oi4HI papUKaAd —
i30IIPEHOBI AQHITIOTH Pi3HOI AOBXXUHU. BitaMin K, (dpiroXiHOH) Mae OiyHMU
AQHITIOT 13 YOTUPHOX 130IIPEHOBUX AQHOK, 3HAXOAUTHCA B POCAWHAX. BiTamin
K, (MeHaxiHOH), BUIBA€HUHN Y TBAPWH, MICTUTH y OiYHOMY AaHINIO3i 6 i301-
peHoBUX AQHOK. Bitamin K, (iroxiHOH) Bepiile OyB BUAIAEHUN 13 ArOLEp-
HU. 3a CTPYKTYPOIO Iie 2-MeTHA-1,4-HaTOXIHOH, 110 MICTUTH Y IIOAOSKEHHI
3 (dituapHUN papvKaa i3 20 ByraelieBHUX aTOMIB!

120



7 CHs CHs CH3 CHs CHs
e CHy—CH=C—(CHy)3—CH—(CHy)3—CH—(CH,);—CH—CHj
0

Bimamin K, (¢piroxinon)

Bitamin K, (MeHaxiHOH) Brepiue OyB
OAepIKaHUIA i3 THUAOI pubHOI MyKH, Ae BiH O
CUHTEe3YeThCA MiKpodroporo. OOUABI pis- CHs
HOBHMAHOCTI BiTaMiHy K HecTiliKi A0 Harpi-
BAHHA B AY’KHOMY CEPEAOBHIIIL Ta OIIPOMI-
HenHd. Bitamin K, BiapizHgeTrbca Bip K, o)
TIABKU AOBXKMHOIO OIYHOT'O AQHITIOTa. Bimawin K, (Menaxinon)
IcHye CcHHTETMYHWII aHAAOT BITaMIiHY
K, axuii He MicTUTh OIYHOIO AQHIIOra B 3-My IOAOSKEHHI. Moro Ha3uBaioTh
BiTaminoMm Kj; (2-meTma-1,4-HadToXiHOH). Ha $ioro ocHOBI OyAu opeprkaHi iHii
BOAOPO3YHMHHI IIpenapaTyl 3 BiTaMiHHOIO AI€I0, 30KpeMa BiKaCoA, SIKUM SIBASE
CcODOIO HATpIieBY Cinb OicyabdiTHOrO moxipHoro BitamiHy K. ByaoBa #oro
Taka:

§Hs
(CHp—CH=C—CHy)H

Na

0 HO. SO,
0 0

Bimamin K, Bikacoa

Bitamin K — aHTuremopariynuii akTop, L0 Ma€ IpsgMe BiAHOIIEHHS
MO 3ropTaHH4 KpoBi. ['Ipy Hecraui BiTaminy K BUHHMKAIOTH TreMoparii (KpoBO-
BUAMBY). BoHm MOXyTh OyTM HAIIKIpHI, BHYTPIIIHEOM'SI30Bi, BHYTPIIIHBO-
opranHi. HaBiTh He3HaUHI OIIKOAKEHHS CYAUH MOJKYTh BUKAMKATU BEAWKIL
KpPOBOTeUl. Y I'PYAHUX AITelN HEPIAKO OyBalOTh 3HAUHI INIAIITKIDHI KDOBOBOAU-
BU 1 KpoBOTeui. CXMABHICTbE AO TeMOpariii y AiTel HaWdacTille CIocTepi-
TaEThCS B Iepl 5 AHIB Bip HapopskeHH. [Ipore uepes 7-10 pHIB mposiBU
TiNoBiTaMiHO3y MHHAIOTH, IO IIOB'SI3@HO i3 3aCeAEHHSIM KHUINeYHMKa MIiKpo-
daoporo i cuHTe30M Hero BiTaMmiHy K. Y popocamx Aropent rinosiTaminos K
OyBa€ PIAKO: BIH 4aCTKOBO CHHTE3YETBHCA MIKPOMAOPOIO TOBCTOI KUIIIKY,
3MilllaHa POCAWMHHA DKa TaKOXK MICTUTH B AOCTAQTHIM KiAbKOCTI BitaMiH K.

CHiABHUM AAS BCIX JKUPOPO3UYMHHMX BITaMiHIB € Te, IO BOHU MOXKYThb
HAKONMNYYBATUCh B OPraHi3Mi Y BEAUKUX KIABKOCTAX. TOMy IX BIACYTHICTD Yy
Xap4yoOBOMY PAlliOHI MOJKe He IIPOSIBAATUCS Ha (Pi3iOAOTIYHOMY PIBHI IIPOTH-
rom Oararteox MicariB. noBiTamino3 K MO’Ke BUHUKATU IIPU MOPYIIEHHAX
IIPOIIeCiB BCMOKTYBAHHS JKUPIB Yy KUIIIEYHUKY a00 IIPU TPUBAAOMY BJKUBAHHI
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QHTHUOIOTHKIB, IIJO MAIOTh 3AQTHICTH BUKAMKATU AMCOAKTEPIO3 Yy KUIIIEYHU-
Ky. [lopylilleHHSI BCMOKTYBaHHSI >KUPIB HaW4acTillle OyBae 3a yMOB HEAO-
CTATHBOT'O CUHTEe3y ab0 CeKpellil JKOBUYHUX KUCAOT. [Ipu 11boMy HOTipHIyETh-
Cs1 BCMOKTYBAHHA 1 JKUPOPO3UMHHUX BITAMIHIB, IO MOJKE IIPU3BOAUTH AO
rinositaminosy K.

Bitamiz K, moaiGHO A0 IHIMX KUPOPO3YMHHUX BITAMIHIB, YTBOPIOETHCS
B OIOAOTIUHMX CHCTEMaX IIAIXOM 3'€AHAHHS 3aAHUIIKIB I STUBYTAEIIEBOTO i30-
IIpeHy (2-MeTUAOyTapi€eHy), SKi BiAirpaloTh POAbL OYAIBEABHUX OAOKIB AAS
TTOOYAOBHU Pi3HUX >KMPOPO3UMHHUX peuoBrH. PoAb BiTaMiny K y 3ropranHi
KPOBI 3yMOBA€HA MOTr'0 Y4YacCTIO B YTBOPEHHI IIPOTPOMOIHY, AKUU € HEaKTUB-
HUM IIONIEPEAHUKOM (PepMeHTy TPOMOIHy, IO IIepeTBOPIOE OIAOK IAA3MU
KpoBi (pibprHoreH y iOpuH. QiOprH — HEPO3YMHHUN BOAOKHUCTUU OINOK,
III0 CIIPUSIE YTBOPEHHIO KPOB'STHOTO 3TyCTKA. AAS TOTO, 1100 ITPOTPOMOIH 3MiT
aKTUBYBATHCS 1 IIepeTBOPUTUCS B TPOMOIH, BiH clieplly IOBHHEeH 3B's13aTH
ioHM Kaabliito. HopMaabHa MOAEKyAa NPOTPOMOIHY MICTHTH AEKIABKA 3a-
AWIIKIB OCOOAMBOI aMIHOKMCAOTH — TraMMa-KapOOKCHUTAYTaMIHOBOL KHCAO-
TH, siKa i 3B's13ye ioam Ca’*. [1pwm Hecraui Bitamiry K MicIie 3aAMIIKiB raMmMa-
KapOOKCUTAYTaMIHOBOI KMCAOTH 3aMMAlOTh 3AAMIIKU 3BUYAWHOI IAyTaMiHO-
Boi KmcaoTu. Bitamin K € cTuMyAadaTopoM O6iOoCHHTE3y IIfe AEKiABKOX
OiAKIB-pepMeHTIB, HEOOXIAHUX AAS HOPMAABHOT'O 3TOPTaHHSA KPOBi: IIPO-
koHBepTUHY ((hbakTop VII), dakropa Kpictmaca (IX) i dakropa Crroapra-
[Tpayepa (X).

Kpim yuacTti y 3ropraHHi KpoBi, BiTamiH K Mae BIAHOIIEHHS AO IIPO-
1IeCiB TKAHMHHOTO AMXAHHS, CTUMYAIOE TPAHCIIOPT €AeKTPOHIB 110 AUXaAb-
HOMY AQHIIIO3], IPUTHIUYE BIABHOPAAMKAABHE IIepeKUCHEe OKUCHeHHs. Bita-
miam K, gk i Tokodepon Ta yOixiHOH, € eeKTUBHUMHN "TacTKaMu' AAS
CYTIepOKCHAHOTO aHiOHa-papuKana (O, ) B KAITHHAX:

(0] o
. R R R Rs
o, + P = + 0,
Ro Rq Ry R4
5
0]
OH o’
. R4 R3 R4 Ra
abo o, + e + HO,
R, R, R, Ry
OH o’

AokepenoM BiTamiHy K AAG ATOAMHU CAY’KATh POCAWHHI (KAIlyCTa, IIIIN-
HAT, ATOAU TOPOOMHMY, KaAWHM, (PPYKTH) 1| TBAPUHHI (II€UiHKa) IIPOAYKTU. AO-
0OoBa noTpeda B HBOMY AAST AOPOCAOL AFOAMHU CKAAGAQE B CEPEAHBOMY 2 M. Y
MPaKTUYHIM MepuliuHi BiTamiH K i H1oro CMHTETUYHUI aHAAOT BIKQCOA 3aCTOCO-
BYIOTH IIpM KPOBOTeYax i KPOBOTOUMBOCTI, @ TAKOK 3 METOIO IIOTIEPEAKEHHS
KPOBOTEY IIiCAS omepariii Ha Iediny. BariTHMM >KiHKaM 3a IIICTh-BiCIM AHIB
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IepeA, IOAOTaMU AQIOTH BiTaMiH K 3 MeTOr0 3a11o0iraHHs reMoparisiM y HOBOHa-
poAKeHNX. Ay>Ke BHCOKI A03M BiTaMiHy K — TOKCHUYHI.

AnTusiTaminom K € mpupopHa pedoBMHA AMKYMApOA (AMKYMapWH).
AMKyMapoA BUKAUKAE pi3dKe 3HUKEeHHS BMiCTy TPOTPOMOIHY Ta iHIIMX dak-
TOPIB 3rOPTaHHs KPOBi, 1[0 PU3BOAUTH A0 KpOBOTed. 10ro 3acTOCOBYIOTEH
Y BUIIaAKAX IABUINEHOIO 3rOPTaHHA KPOBi (TpoMOO3M, TpoMOOMAeDiTH) 3
MeTOIO WOTO 3ano0iraHHS.

3.5. Bitramin F

I'Tip, Ha3BOIO BiTaMiH F pO3yMIilOTE I'PYITly ITIOAIHEHACUYEHUX JKUPHUX KUC-
AOT, 30KpeMa AIHOAEBY, AIHOAEHOBY M apaxipAOHOBY. BcCi BOHM MICTATBCA B
POCAMHHMX OAigIX, HEe MOXKYTb CHHTE3yBATHCS B TKAHWHAX AFOACBKOTO Opra-
Hi3My, are € HeOOXIAHMMU AAS HOPMAABHOI JKUTTEAIIABHOCTI. AOOOBa MOTpe-
0a y BiTamiti F AN AOPOCAOT ATOAMHY CKAGAQE B CepeAHBOMY TTPHOAN3HO 10 T.
Bin HeoOXipHUM AN HOPMAABHOI'O POCTY 1 pereHepariii IIKIpHOIO eIlTeAito, a
TaKOXK AA OIOCHMHTe3y IIPOCTarAaHAWHIB. HeHacuueHi >KMpHI KMCAOTH BHKO-
PUCTOBYIOTECS TAKOZK AN CUHTE3Y (hOCO- 1 TAIKOAIMIAIB, 1110 MAYTH Ha TOOYAOBY
KAITUHHUX MeMOpaH. Bitamin F miaTpmMye 3amacu BiTaMiHy A 1 HOAermrye
MOTO BIAUB Ha OOMiH PEUOBUH B OPraHi3Mi, BiH TaKO>K 3HMIKYE BMICT XOAe-
CTEPUHY B KPOBI. Ajs1 HeHaCMYeHUX JKUPHUX KUCAOT 3HAYHOIO MiPOIO 3aAEKUTh
Bip, BMICTY TOKO(DEPOAY, IKUM 3aXUIIAE IX Bip MEPEKUCHOIO OKUCHEHHS.

H,C—(CH,),~CH=CH-CH_-CH=CH—(CH,),-COOH
AinoaeBa Kucaoma
H,C~CH,~-CH=CH-CH_=CH=CH-CH,-CH=CH—(CH ) ~COOH
AinoreHoBa Kucaoma
H,C—(CH,) ~H=CH-CH ~CH=CH-CH,~CH=CH-CH,-CH=CH—(CH,) ~COOH
ApaxigonoBa Kucaoma

HepocratHicTs BitaMiHy F y AFOAMHU MalDKe He 3ycTpidaeThbcs. [Ipumyc-
KaloTh, IO rinoBiTamMiHO3 F CymIpoOBOAKYETBCSA (POAIKYASIPHUM TillepKepaTo-
30M, TOOTO HAAMIPHUM 3POTOBIHHSIM IIKIPHOTO eMiTeAitdo HABKOAO BOAOCSHUX
donikyais. LIi IposBM aHAAOITYHI TUM, IIIO BUHUKAIOTH IIPXA HECTaul BiTaMiHy
A. 'Y IpakTUYHIN MEAUIVHI 3 METOIO IIPO(IAAKTUKY aTEPOCKAEPO3Y BUKOPHUC-
TOBYIOTb IIpEIapaTyé He3aMIHHUX JKUPHUX KUCAOT — AIHETOA 1 AIHOA.

[Tpo MexaHi3M ajii Bitaminy F aAuB. po3airm "O0Omin AimipiB" Ta "TIpocTta-
rAaHAMHE' . [TOTPiOHO 3a3HAYUTH, 1110 BCIM JKMPOPO3UMHHUM BUTAMiHaM ITPU-
TaMaHHa AedKa IMOAIOHICTE y MexaHi3Mmax Ajl. Ilpuiryckarors, 10 BCI BOHU
BIIAMBAIOTh HA T€HETMYHUM allapar, a TaKO’K Ha AIMIOIPOTEIHNW KAITMHHUX i
CyOKAITMHHMX MeMOpaH. Bitamiau A, K, D, E, F npoHuKaroTh y 9Apa KAITUH
1 3'€AHYIOTBCA TaM 3 IIeBHUMHU OIAKAMM, BHACAIAOK YOIO OCTAHHI HAOyBarOTh
BAQCTUBOCTEMN IHAYKTOPIB, Kl CTUMYAIOIOTH CHUHTe3 (pepMeHTIB, TOPMOHIB,
anTuTiA TOwO. Tak, BiTamiH K iHAyKye OiocuHTes iHdopmaniitnoi PHK, mo
BIATIOBIAQ€ 3@ YTBOPEHHS OIAKIB, SIKi BUKAWKAIOTh 3TOPTAHHSA KPOBI. BiTamiH
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D impyKye mponecu OlOCHHTe3y OLAKIB — IIePEeHOCHUKIB KAABLIO 1 OIAKIB —
depMeHTIB docdoninmipaoro oOMiHy. € pgp AQHUX IIPO Te, IO BiTaMiH A
BXOAUTH AO CKAQAY MeMOpaHHUX CTPYKTYP i PeryAloe B HUX TPAHCIOPT
pi3HuX peuoBUH. BiH MO’Ke OpaTul y4acThb Y TPAHCIIOPTiI €AeKTPOHIB Yy Ipo-
1Ieci TKaHMHHOTO AMXaHHSI.

4. BOAOPO34YMHHI BITAMIHU

A0 BOAOPO3YMHHMX BIAHOCATHCA BiTaMiHu rpynu B Ta i Bitaminu (C,
P, H) i BiTamMiHONIOAIOHI BOAOPO3UMHHI CIIOAYKH. Ha IIpoTHBary >Kupopo34yrH-
HUM BiTaMiHaM, SKi BIAITPAtOTh Y KAITHHAX POAb MOAYASTOPIB KAITUHHUX MeM-
OpaH, BOAOPO3UMHHI BiTaMiHM € OCHOBHUMU KOepMeHTaMu ab0 BXOAATH AO
CKAAAy KODEPMEHTIB Pi3HUX (PepMEHTHUX CUCTeM. BOAOPO3UMHHI BiTaMiHU B
TKaHWHAaX 3B'sI3aHi 3 GiAKaMH, He MalOTh ITPOBITAMIHIB i He BUKAWKAIOTh Tilep-
BiTaMiHO3iB. PO3rasgHeMo BiTaMiHM rpymnu B.

4.1. Bitamin B,

Bitamin B, — TiamiH, anTHHeBpuTHUU (hakTop. CaMe BiH, 9K CKa3aHO
BuIlle, OyB HEPIINM BiTaMiHOM, OAEPIKaHUM y KpucTanidHoMy craHi DyHKOM
i IKWI COPUYMHUB HA3BY BCi€l IPyIM pedoBHH. Moro MOAEKyAa CKAAAAETECS
3 MPUMIAMHOBOTO Ta Tia30A0BOTO KiAellb, 3B'sI3aHUX Mi>XK COOOI0 uepes

CH,y-rpymy:
NH»
N CH,—NF CH3
HsC CH2—CH20H
N S

AoboBa moTpeba B TiaMiHi AAST AOPOCAOI ATOAMHU CKAapae 1-3 wr.
MicTtuTbcs BiH B XAi0l rpy0Oro IIOMOAY, FOPOCi, KBACOAI, @ TAKOK TBAPUHHUX
MIPOAYKTaX: TeUiHIfi, M'sci Ta iHImIMX. BCMOKTY€ETBbCSI B TOHKOMY KUIIIEUHUKY
i KPOB'IO 3aHOCHUTECSI B TIEUIHKY, A€ IiA BIAMBOM (bepMeHTy TiamiHgocgo-
KiHa3m PochOPUAIOETECA A0 TiamiH(ocdary, TiamiHpudgocdaTy Ta TiamiH-
Tpudocdary. HalibGinbIl BUBUEHA POAB TiaMiHAMdOChATY. 13 TeuinKy TiaMiH
PO3HOCUTBCS B Pi3Hi opranu. HatiGiablle #oro € B M's3ax (a0 50 %), a
pelra — B IEYiHIN Ta iHIIWX OpraHax i TKaHWHaX.

TiaminpudocdaT (KOKapOOKCHAA3a) BXOAUTE K KOEPMEHT AO CKAAAY
MipyBaTAETIAPOTEHAa3H, anb(pa-KeTOTAYTAPATAETIAPOTEHA3! 1 TPAHCKETOAA3U.
3aBAJIKH ITbOMY Oepe yyacTb B OKMCHEHHI IipyBaTy ¥ aabda-KeTOTAyTapaTy B
MITOXOHAPIfIX, @ OT’Ke, Y BUAYUYEHHI eHepril 3 IIPOAYKTIB PO3IEINEHHI ByTAE-
BOAIB, OIAKIB Ta >KUpIB. TpaHckeToAa3a 3abesreuye Iepedir HEOKUCHIOBAAB-
Hol (ha3m 1eHTO030(h0C(PaTHOrO IUKAY, IKUN IIPU3BOAUTE A0 HArPOMaA KEHHS
HAA®H, i pu6o30-5-chocaTy. 3a paxyHOK IIOT0 BiTamiH B, HeoOXiAHMMA AAsT
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NH2

N CH,—NF CHs AT®
HsC CHp—CH,0H \
N AM®
S
Tiamin
NH,
N CHy—NF CH3 o o
H3C CHZ—CHzo—E’—O—IID—O_

N ) o -

Tiaminnipogocgpam

CHUHTe3y KUPHUX KUCAOT, XOAECTEPHHY, CTEPOIAHUX FOPMOHIB, 3HEIIKOAKEH-
HY TOKCUYHUX PEYOBHH, AIKIB TOIIO. A prO030-5-(hocdhaT BUKOPUCTOBYETECS
AN CUHTE3Y HYKAEITHOBHX KHUCAOT, HYKACOTUAHUX KO(DEPMEHTIB, HYKACOTHAIB.
Y MOBKOBIiM TKaHWHI 3HAaXOAUTHLCSI B AOCTATHIM KIABKOCTI TiaMiHTpUQOCar,
IO Ma€ BIAHOIIEHHS A0 CHHAIITUYHOI IepeAddl HEPBOBUX IMITYABCIB.

l'nosiTamiHO3 B XapakTepu3yeThbCSA 3HUKEHHAM BMICTY HA3BAHUX BUILIE
KO(hepMEHTIB y TKAHMHAX I, IK HACAIAOK, ITOCAQOAEHHSAM aKTHBHOCTI TPAHC-
KETOAA3M Ta AETIApOreHa3 KeTOKMCAOT. CaMe TOMy BMICT MIPOBUHOIPAAHOL
Ta arnbda-KeTOrAYyTapOBOI KUCAOT ITIABUIIYETBCS B KPOBI U Cedi, 3MEHIITYEThb-
Cs1 BUKOPHUCTaHHA IX B eHeprosade3lledyeHH] TKAHUH, HacaMIlepeA MO3KY (MO3-
KOBa TKaHWHA >KUBUTHCS [I€PEBAKHO ByraeBopamu). Hepes Hecrauy HAADH,
i pub030-5-hocdaTy, 10 BUKAMKAHO IPUTHIYEHHAM TPAHCKETOAA3HOI peak-
11ii, 3araArbMOBYIOTBCS IMPOIlecH OiOCHMHTe3y, 30KpeMa 3aMiHHUX aMiHOKHC-
AOT. ToMy B 0OMiHI PeUOBHMH IMPOIECH KaTabOAIZMy OYAYTH IlepeBaskaTy Hap,
aHaboAiIZMOM.

Yepes HecTauy BiTaMiHy B; B OpraHizMi pO3BUBAETHCS PsIA, TATOAOTTYHIX
NIPOSBIB, fKi HA3WBAIOTHCSA Oepi-Oepi. 3MIHU CIIOCTEPIraloThCA 3 OOKY MeTabo-
Ai3My i (DYHKIIIM OpraHiB TpaBAEHHS, CEPIIEBO-CYAMHHOI, HEPBOBOI Ta M'SI30BO1
crucTteM. Po3napy IIAYHKOBO-KUIIIKOBO-
'O TPAKTY IIPOSBASIOTHCSL Y BUTASA]L PI3KO-
IO 3MEHIIIeHHS alleTUTY, 3HVDKEHHS CeK-
pelil IIIAYHKOBOI'O COKY 1 COASIHOI KHC-
AOTH, aTOHii KUIIEYHUKAE, B'SIAMX 3aKpe-
miB. XapakTepHUMHU pucamu Oepi-Oepi
€ pizKa aTpodist M'sT30BOI TKAHWHHU, 3HU-
JKEHHSI CKOPOTAUBOL 3AQTHOCTI CKEAeT-
HUX M'a3iB (BUpa’keHa M'sSi30Ba CAa0-
KicTp) (puc. 3.7). CHOCTepIraloThCs 3MeH- Puc. 3.7. IToAiHeBpUT y AToAMHU. ATpOist
IIIeHHsd CHUAU CcepleBUX CKOPOYEHb, M'g3iB HIir 3 KOHTPaKTYpPOIO CTYIHIi npu
POBIINPEHHs IIPaBOrO IIIAYHOUKQ, TaxXi- Oepi-Gepi.
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KapAjd 1 rocTpa CeplieBO-CYAMHHA HEAOCTATHICTh. HeBpoAoriyHMMY O3HaKaMu
HepOCTayl BiTamiHy B; HaMvacTillle € Taki 3MiHU: IOCTYIIOBE 3HVJKEHHS IIepH-
(pepuYHOI UyTAMBOCTI, BTpaTa AEAKUX IleprupepruHmx pedAeKCiB, CUABHUU
OIAb ITO XOAY HEPBIB, KOPYi, PO3AGAM BUILIOI HEPBOBOL AIIABHOCTI (CTpax, 3HU-
SKEHHS IHTeAeKTy, TaAloNMHalll). Aae 3apa3 BBA)KAEThCH, 1110 Oepi-0epi B Kpai-
Hax, Ae XapuyyroThCs IIOAIPDOBAHMM PHUCOM, HE € IIPOSABOM UUCTOI'O TilOBITAMI-
HO3y B,. BiABII IIPABAOIIOAIOHMM € IIOTASA, 1110 Oepi-Oepi € HaCAIAKOM HecTadl
B IIPOAYKTAaX Xap4yBaHHA IIIAOTO PSAY BITAMIHIB (ITOAiaBiTaMiHO3), 30KpeMa B,
By, PP, C Ta iHmmx. Y €Bpoli IinoBiTaMiHO3 ONUCAHUM y BUTASIAL eHIledano-
maTivi (cuHApoM BepHike) abo ypaskeHHSI CepIieBO-CYAMHHOI CUCTEMU (CHHA-
pom Betica). I'lpu rinoBiTaMiHO31 B; IIIBHUAIIIe BUHUKAOTH PO3AAAU B IIIAYHKO-
BO-KUIIIKOBIM CUCTEMI ¥ IIOPYIIEHHS IICUXIKW, HACTAIOTH 3MIHM CEpPIIEeBO-CY-
AVHHOI i M'si30BOI cumcTeM. Aelo Mi3HilIe PO3BUBAIOTHCS YpPaKeHHS
nepudepryHOl HEPBOBOI CUCTEMU (PO3AAAM YYTAMBOCTI, OiAb IO XOAY HEPBIB
Ta ixmm). i 3MiHM 3aBepIIyoThCsT KOHTPAKTypaMy, aTpodiecro Ta napariyaMu
HUDKHIX, @ OTIM i BepXHiX KiHITiBOK.

OKpeMor0 POpMOIO TiaMiHOBOI HEAOCTATHOCTI € YPOAJKEHI IOPYIIEeH-
Hs MeTaOOAI3My BiTaMiHY, HAlIpUKAQA TiaMiH3aAe’KHA aHeMis.

Y MepWIMHI BUKOPHCTOBYIOTBECS TiaMiH i1 TiamiHAM(OCcdaT (KoKapOOK-
CHAQ3a) AT IIOKPAIJaHHS 3aCBOEHHS BYTAEBOAIB, Y AIKYBaHHI ITyKPOBOTO
AlabeTy, rimoBiTaMiHO3iB, AMCTPOdiN MiOKapAQ, YPaskKeHb M'sI3iB Ta IeHTPaAb-
HOI i mepudepudHOl HEPBOBOI CUCTEMH.

4.2. Bitamiu B, (puGogarasin)

PubodnraBiH CKAAAQETHCA 3 TPUIMKAIYHOI CIIOAYKH 130aAOKCA3UHY Ta
COUPTY PUOITOAY (IIOXIAHOTO pUOO3H), 3BIAKU i TOXOAUTH MOTO HA3Ba.

OH OH OH
CHy— GH-CH-CH-CH,OH

SOLLY

PubogparaBin

HapxopuTs B OpraHism i3 HpPOAYKTaMM XapdyBaHHS, YaCTKOBO CHUHTeE-
3y€e€ThCS KUIIKOBUMHU MiKpoopraHizmamu. HatiOiabllle BiTaMiHy B, MiCTUTBCA
B IIEUiHIli, HUPKAX, AOMAIIHBOMY CUPi, JKOBTKY Kypsuoro surg. AoOoBa II0-
Tpeba MOro AASL AOPOCAOL AFOAMHU CTAQHOBUTH 1-3 Mr. BCMOKTyeTbCS prubod-
A@BIH Y TOHKOMY KHIIIEUHHMKY 3a AOIIOMOTOIO IPOCTOI AMQY3ii. Y TKaHMHAaX
opraHi3my BiH nepeTBoproeTbcsi Ha OMH i OAA;
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(CHOH) 5 (CHOH) 3
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H3C N N 0] H3C N N (0]
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(0] o
PubograBin OMH
N -~ N\
||| cH
I I HC\\N N/
CHQ—E’—O—I?—OHZC
OH OH (0]
((IZHOH) 3
| OH
H3C N /N (0] OH
DAA-nipopocghopurasa ]ijI
S
H3C N NH
0]
@raBokinasa DAA-nipogocgopurasa
PVI6OCbJ'IaBiH 7T> OMH 7?' OAL
+ATO -A0® +ATO -H,P,0O,

OMH i ®AA sK KopepMeHTH BXOAATH AO CKAaAy (DAaBIHOBHX dep-
MEHTIB, IIT0 6epyTh y4acTh Y 0araThboX OKHCHIOBAABHUX PEaKINisX KAITHUH: Iie-
pepaul eAeKTPOHIB 1 IIPOTOHIB Y AMXAABHOMY AQHIFO3l, OKMCHEHHI IIpyBary,
anb(da-KeTOorAyTapary, JKUPHUX KUCAOT, OIOTeHHUX aMiHIB, aABAETIAIB TOIIO.

3apa3 BipoMo npudOAu3HO 30 PAaBiHOBUX (PepMEHTIB, 3 SIKMX TIABKU
AesiKi MicTaTh K KopepmenT MMH; HeGiAKOBa YacTmHa pernTy (AABOIPO-
TeiriB mpeacTtaBaeHa OAA,. Yci paaBiHOBI KopepMeHTH B OKMCHEHIN dopMi
3a0apBAEHI B JKOBTO-OPAH’KEBUM KOAIpD, MAlOTh XapaKTEpPHI CMYTU IIOIAU-
HAHHA 3 MakCUMyMOM y AingHkax 370 1 450 um. I'lpu BiaHOBAEHHI (paaBiHO-
BUX KO(pepMEeHTIB ABa aTOMHM BOAHIO IIPUEAHYIOTBCS AO ABOX QTOMIB a30Ty
130aA0KCA3UHOBOTO KIABIIA:

OH OH OH
CHZ_CH CH CH CHzo PO3H2 Cl‘DH CH2O—PO3H2
®DaaBinmononykreomug (OMH) ®MH H,
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BiaHOBAEHI (bepMeHTH MOXKYTb OKMCHIOBATHCS KUCHeM IOBITpst. DaaBi-
HOBI KOPEPMEHTU BXOAITH AO CKAQAY ABOX PIZHOBHAIB (PE€pMEHTIB: HepIIi 3
HUX (IMTOXPOMPEAYKTa3u) He B3aEMOAIIOTH i3 KHMCHEM MOBITPS M OKMCHIO-
FOTBCS 3@ AOIIOMOTOIO CHUCTEMH ITUTOXPOMIB; APYTL — A€rKO B3aEMOAIIOTH i3
KHUCHEM, YTBOPIOIOYM IIPU LBEOMY IIEPOKCHUA BOAHIO. CIOAN BIAHOCATBCS aAb-
AETIAOKCUAA3KCAHTHMHOKCHAA3da, OKCHAA3M aMIiHOKMCAOT. Y KAITMHAaX KiHIle-
BUM aKIIEITOPOM EAEeKTPOHIB Bip (DAABIHOBHX AETIAPOTEHA3 CAY>KUTH ITWTO-
XpoMHa cucTeMa. Aesiki (haaBiHOBI pAeriaporenasu, kpim OMH i DAA, MicTaTh
1ITe KOMIAEKCHO 3B'si3aHi MeTaAW, HalPUKAaA MOAIOAEH abo 3aaizo.

InosiTaMiHO3 B, XapakTepusyeTbCs 3HWKEHHSAM BMICTY KO(EpPMEHTIB,
"acamriepep, OMH, 1110 TIPOABASIETHLCA TTPUTHIYEHHSIM IIPOIIECiB TKAHMHHOTO
AVIXaHHS 1 CIPUYMHSE 3aTPUMKY POCTY, IIOCUAEHUM PO3IaA TKAaHUHHUX OLAKIB.
AOCUTH CIeITUIUHUMN CUMITTOMaMU AAS TiOBITaMiHO3y B, € ypakeHH4 efTi-
TEeAIl0 CAM3B0BUX, IIKIPH i POTIBKU OKa: CyXiCThb CAM30BUX I'yO, TOPOKHWHU
porta. CAm30Ba poTa SICKPAaBO-4€PBOHOIO KOABOPY, B MO0 KyTHKAaX 1 Ha Irydax
TPIIIMHY, AYIIEHHS IIKipY Ha OOAWYYi, CYXiCTb KOH'IOHKTHMBY, il 3alareHHS,
IIPOPOCTaHHA CyAMHHOI CITKM B POTIBKY. BacKyadapmsallisa pOriBKM IIOAETTIIyE
HAAXOAKEHHSI KMCHIO B il IIeHTPaAbHY Oe3CyAMHHY 30HY Ta € IIPOSIBOM KOM-
TeHcanii (pyHKIl poriBKY, BUKAUKAHOI AeifUTOM (PAABIHOBMX KO(DEPMEHTIB,
HEOOXiAHMX AAST OKMCHO-BIAHOBHMX ITPOIIECIB.

Ilpakmuune BuxkopucmaHHA. Y MeAUIMHI pUOO(MAABIH 3aCTOCOBYETHCS
IIpM TinOBiTaMiHO3i B, a TakoXX AAS AIKyBaHHS 3aXBOPIOBAHBb IIKIpH, OYew,
COPUYMHEHUX HIITUMU YUHHUKAMU, AN IIPUCKOPEHHS 3arOIOBaHHS PaH, BU-
PasoK, a TaKOK AAS AIKYBAHHS ypa’keHb IIeUiHKW, IIPU OTPYEHHI YapHUM
ra3oMm TOLIO.

4.3. Bitamin B; (maHTOTEeHOBa KMCAOTA, aHTHAEPMaTUTHUIT)

Hassa BiTamiHy B; (Bip rpell. pantothen — CKpi3b IPUCYTHIN, BCEOXOII-
AIOIOUMI) CBIAUMTE PO MOrO 3HAYHE MOIIWPEHHS B NpUpPoAl. BiH HeoOXipAHMIA
AN KUTTEAIIABHOCTL MIKPDOOPIaHi3MiB, KOMaX, POCAWH, TBAPWH 1 AFOAMHMU.

3a XiMIYHOIO CTPYKTYPOIO IIAHTOTEHOBA KUCAOTA SBASE COOOKO CIIOAY-
Ky, YTBOPEHY 3 MaCASIHOL KUCAOTH, KA B aAb(a- 1 raMMa-TIOAOKEHHAX MICTUTD
OH-rpymy, a B 6eta-toroskeHHi — aABi CHj-rpymw, 3'epHaHy aMiaHUM 3B's13-
KOM 13 OeTa-araHIHOM:

GHa QH 0
HO —CH3—C—CH—C—HN—H,C—H,C~COOH

CHs
v v

3aAuWOK MACAAROT 3aruwok B-araniny
xucaomu

IlanmomenoBa Kucaoma
AJKepeAaoM TTaHTOTEHOBOI KUCAOTU AAS AIOAMHU € KHIITKOBI MIKpPOOP-
raHi3MM 1 IPOAYKTHU XapuyBaHHs. HauOinbmie ii MICTUTBCA B APIKAKAX,
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MIeYiHIli, KypsSYuX SUISX, MOAOIL, M'SICi, CTPyYKOBHUX TOIIO. AoOOBa MoOTpe-
0a y BiTaMiHi B; AAT AOPOCAOL AFOAMHU CKAQAQE TTPUOAM3HO 10 MT.
Bioaoriuna pyHKIlg TaHTOTEHOBOI KUCAOTU: BOHA BXOAUTH AO CKAQAY
KopepMeHTy A (KOopepMeHT almAtoBaHH:A). KodepMeHT A yTBOPIOETHLCS B
pe3yabrati npuepHasHg Ao COOH-rpynu 6eTa-araHiHy IaHTOTEHOBOL KUC-
AOTH 3AAHIIKY TioeThAaMiHy Ta 3aauiiky AAD ao ramma-OH-rpynm mac-

ASTHOI KUCAOTH. NH,
N/ N\
| “eH
: QOoH g 9 9 MOy
£ G=CHz=CHp=NH=C~CH-C~CH;—=0-P-0-P—0-CH, o
g I?IH CH3 OH OH
Sl (CH)p — o —— H H
S\ SH INanmomenoBa kucroma OH OH
£ e
Q o
Koensnm A da

OYHKIIOHAABHO aKTUBHOIO IPYIIOr0 KoeH3uMy A (KoA) € KiHIleBa CyAbd-
riApUABHA T'PyIla, SKa MO’Ke 3a3HaBaTH allUAIOBAHHS 3 YTBOPEHHSIM allWA-
KoA a6o 3HaxopuTHCA B AcaliiAboBaHOMY cTaHi KoA-SH. Kpim Toro, Bitamin
B; BXOAUTE A0 CKAAAY (POCHOIIAHTOTEIHY, IO € KO(PEepMEHTOM alluATIepe-
HOCHOTO OiAKa CHMHTETa3U JKUPHUX KUCAOT.

TakuM 4yMHOM, 3HQUEHHS IIaHTOTEHOBOI KUCAOTU IIOSICHIOETBECS Y4aCTEO
2-X KO(PepMEeHTIB y 0araTbOX KaTAAITUYHUX IIPOIecaX, 30KpeMa TaKUX, AK
OKHCHEHHS JKUPHUX KHUCAOT, KETOKHUCAOT, OIOCHHTE3 KUPHUX KUCAOT, XOAE-
CTEepHHY, CTEPOIAHUX TOPMOHIB, KETOHOBUX TiA, alleTUAXOAIHY. CaMe 3a y4acThb
Ko(pepMeHTy A B 0araTbox Mpollecax OOMiHY BYTAE€BOAIB, KUpPIiB i OiAKiB
HMOro Ha3MBAIOTh OCHOBHUM KO(DEPMEHTOM y KAITWHAX. linmositaminosy B; y
AIOAMHU He BHUSBAEHO. AAe IIAIXOM BBEACHHS TBapUHAM 1 AFOAAM-AOOPO-
BOABIISIM QHTUBITAMIHIB, Kl 3aMIIIYIOTh Y PEPMEHTAaTUBHUX PEAKIIX ITaHTO-
TEeHOBI KODepPMEHTH i BUKAMKAIOTh Ae(DIIIUT TaHTOTEHOBOI KUCAOTH, BCTAHOB-
A€HO, 1O ii HeAOCTATHICTh HMPOSIBAIETHCS CIOBIABHEHHIM OKMCHEHHS IMipo-
BUHOTI'PAAHOI U aAb(da-KeTOTAYyTapOBOil
KHUCAOT, YPaKeHHAM WIKIpH, ITOCHUBIHHAM
BOAOCCH, IOPYLIEHHAM (YHKIIN I[eHT-
PaAbBHOI HEPBOBOL CUCTEMM, 3HUKEHHIM
IIPUCTOCYBAHHA AO (PAKTOPIB 30BHIIIHBEO-
To cepepoBuiia (puc. 3.8).

Ilpakmuune 3acmocyBaHHA. Y MeAU-
IIMHI BUKOPUCTOBYIOTH ITAHTOTEHAT KaAb-
mito 1 KoA aAd AIKyBaHHS 3aXBOPIOBaHb

i ; ) ) Puc. 3.8. ITaHTOTEHOBa HEAOCTATHICTh
OIKIPpH, YPa’Ke€Hb II€YIHKH, MIOKAPAIOAW- y cBuHen. fBuige rocrporo Aep-
CTpodiii, a TaKOXK y napdymepii. MaTHTy.
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4.4. Bitamin B; (PP, HiKOTMHaMi), IpoTUIIEAQrPUYHMIA)

BiTaMiHHY Aif0 IIPOSBASIE HIKOTMHOBA KHMCAOTA (YMOBHO Ii Ha3MBAIOTH
HiallHOM, 1100 He MAYTaTU 3 HIKOTHMHOM, 1110 3HaXOAWUTHCS B TIOTIOHI 1 HIKO-
AV He TIEPETBOPIOETLCS B HIKOTMHOBY KUCAOTY). (DizionoriyHa Ha3Ba BiTami-
"y PP noxopuThb Bip iTaa. caoBa preventive pelagra — IonepepXye Ileaar-
PY, — OCKIABKH IIPU MOT'O BIACYTHOCTI PO3BUBAETECSA 3aXBOPIOBAHHS, BipOME
IMiA HA3BOIO ITeAarpa. 3a CTPYKTYpOrO BiTaMiH PP € MOXIAHHMM TreTepOITHKAIY-
HOI CIIOAYKH IipHUAUHY:

20
CJ
NH;
N
HixomuHnoBa Kucaroma AMig nikomunoBoi Kucaomu

HikoTrHOBa KHCAOTa AOCUTE IOIIMPEHA B POCAWHHUX | TBAPUHHUX IIPO-
AYKTaX. AAST AFOAMHM OCHOBHUM 1i AJKEPEAOM € XAiO, KapTOIASL, PUC, M 'SCO,
TeviHKa, HUPKY, MOPKBA Ta iHII MPOAYKTH. AoOoBa moTpeba B HiallUHI A
AOPOCAOL ATOAMHU CKAAAQE ITPUOAM3HO 25 MT.

I'opOaueBCBKMY Ta iH. BCTAHOBUAH, IIO TiNIOBITaMiHO3 B pO3BUBaETHCA
B TUX AIOAEY, KOTPi XapuylOThCS NMEPEBAKHO NMPOAYKTaMU, BUTOTOBAEHUMH 3
KYKYPYA3HY, i Ay’Ke Mar0 BJ)KMBAIOTh MOAOYHUX i M'SICHUX TTPOAYKTiB. [i3Hire
OyAO BHUSBAEHO, IO B MOAOYHUX i OCOOAMBO B M'SICHUX ITPOAYKTaX € 6araTo
He3aMIHHOI aMiIHOKMCAOTH TPUIITO(AHY, 3 IKOI MOJKe YTBOPIOBATUCH HIKOTU-
HOBA KUCAOTA. OTKe, B IIPOAYKTAX TBAPUHHOTO ITOXOAKEHHS 3HAaXOAUTHCS B
MABUIIEHINM KOHIIEHTpallil K caM BiTamin PP, Tak i pedoBuHH, 3 IKUX BiH
YTBOPIOETHCA.

BeMokTyeThes BiTamin PP y TOHKIM KUl mpocToio Audysiero. 3 eHTe-
POLIUTIB BiH IIOTPAIIAIE B KPOB, KOO IEPEHOCUTHCS B IIEUiHKY Ta iHIII
opranu. Y KAITHHAX HiIKOTUHOBA KUCAOTa IepeTBoproeThest B HAAT i HAAD
(puc. 3.9).

BiocunTes HAA ™ i3 HiKOTHHaMIAY 3AIMCHIOETHCSI TAKUM CIIOCOOOM:

a) HikoTHHaMip + dpocdopudosurnipodocdar —>

—> HIKOTHHaMiA-MOHOHyKAeoTHA + H,P,Oy;

6) HIKOTMHAMIA-MOHOHYKAEOTUA +ATO —— HAA T + mipodocdar.

[Tporiec yrBopertss HAA™Y 3AIMCHIOETBCS TTiA BIAMBOM CITeIu(igHIX
nmipodocdoprnas, po3MillleHUX AK Y IUTOIAA3MIi, TaK 1 B MiTOXOHAPISAX.

HAAO® yrBOproeThest B ruromnaasmi 3 HAA' 3a pomomororo crerudiv-
HOI KiHa3u:

HAL +AT® — °  HALO+ALO.

HAA" i HAAD BusiBAeHI B yCiX THIAX KAITHH. Y KAITMHAX MEYiHKU
pubAn3HO 60 % ycroro BMicTy HAA T 3HAXOAUTHCS B MITOXOHADISTX, a 40 % —
Y LIUTOIIAA3MI.
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Puc. 3.9. CtpyKTypa HikoTUHaMipapeHiIHAMHYKAeoTuAy (HAA) i itoro docdary (HAAD).

O06npBa KOPEepMEHTU AETKO OKMCHIOIOTHCS i BIAHOBAIOIOTBCS 3@ AOIIO-
MOTOIO CrienniuHnX AeripporeHas. B okucHeHomy crani HAA T Mae By3bKy
CMyTy IIOTAMHAHHS B YABTPA(IOAETOBIM YaCTHHI CIIEKTpa 3 MAaKCMMyMOM Ha
AOBXMHI XBUAL 200 HM. Y BIAHOBAEHOMY CTaHI BUHUKAE Apyra CMyra IIpU
340 HM, IIp¥ OAHOYACHOMY 3MEHIIEHHI IHTEHCHBHOCTLI CMyru npu 2060 HM.
Oxucaeni popmu HAAY i HAAD ' mposBASiOTE BUpPayKeHy (PAIOOPUCITEH-
IIif0 3 AOBXXKUHOIO XBUAL 440 HM.

Bioaoriuni ¢ynkuii. Y crkaapi HAAT 1 HAAD T Hiarmn Gepe y4acTb B
OOMiHiI pedyoBHUH. € NPUOAU3HO COTHSI HIKOTHMHAMIA3AAEKHUX (PepMEeHTIB.
HAA' i HAA® ' € koepmeHTaMu GaraThbOX AeriaporeHas, HeOOXIAHUX AAST
BUPOOAEHHS €Heprii B KAITMHI: BUCTYIAIOTH AKIIENTOPaMM i IIPOMI>KHUMU
TIepeHOCHUKAMM aTOMIB BOAHIO Ha TTOYATKOBUX CTAAIIX OKHCHEHHS BYTAe-
BOAIB, JKMPHUX KUCAOT, @MIHOKUCAOT, TAIIIeprHY, Ha CTaall ukAay Kpebca i B
TEPMIHAABHUX CTAAIAX AETIADYBAHHSA B AMXAABHOMY AQHINO31 Ta MOHOOKCH-
reHa3HOMY AQHIJIO3L.

TaxmMm ymrHOM, BiTaMiH B; Oepe ydacTh B eHeprozabe3neueHHi KAITHH i
B 3HEIIKOAJKEHHI IIIAIXOM OKHWCHEHHS HPUPOAHUX Ta YY>KOPIAHUX pedo-
BUH (MOHOOKCUT€HA3HUM AQHIIOI OKMCHEHHS).

HAA®H, gk AOHOp aTOMiB BOAHIO BUKOPHUCTOBYETLCSI B OiIOCHMHTETHY-
HUX BIAHOBHUX PEaKIJiIX (CHHTEe3 JKUPHUX KUCAOT, XOAECTEPHHY, CTEPOIA-
HUX TOPMOHIB Ta iH.).

Kpim toro, HAAT € cybcrpaToM aAst peakiiii cuHTe3y moAi-AAD-pu-
0o3u. Llel npomec Mae BIAHOIIEHHS AO PETYAAILl YTBOPEHHS HYKAEIHOBUX
KHCAOT Y KaiTmHHOMY siapi. HAAT i HAA® ™ BHCTYyHaroTh TaKOK y POAi
AAOCTEPUYHUX e(PeKTOpIiB (DepMeHTIB eHepreTuyHOro oominy. Tak, HAAH
€ aAOCTEpPUYHUM iHTIOITOpOM (pepMeHTIB ITMKAY KpeOca (i30IUTpaTAEeTiA-
poreHasu, MaAaTAeTiAporeHasu Ta iH.). Hapaummok HAADH BukrAvKae iHTioy-
BaHHSI TAIOKO30-6-hocaTaeTiaAporeHas .

HepocTaTHICTE HiallMHY IIPOSIBASETHCS 3aXBOPIOBAHHAM, 1110 HA3UBAETH-
Cs IIeAarpor0. BaKAMBO 3a3HAYUTH, IIO IINOBITAMIHO3 B; CYIIPOBOAKYETHCS
OAHOYACHMM TinoBiTaMiHO30M B, Ta Bg. Lle moB'sizaHO 3 TUM, IO AAST YTBO-
PEHHSI HIKOTMHOBOI KUCAOTU 3 TpuUnTo(aHy MOTPiOHI KoepMeHTH pudo-

(pAaBIHY Ta MIPUAOKCHUHY.
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Y XBOpHUX Ha IIeAarpy MaaO 3MiHIOIOTh-
Csl OKHMCHI eHeprosabe3IleuyBaAbHI IIPOIle-
cu. OUeBUAHO, AAS iX 3AIMCHEHHS B KAITH-
Hax Tpeba He3HauyHa KiABKIiCTL Kodep-
meHTiB. Ockirnbku HAAT i HAAD ' GepyTh
Y4YacTb Y CHUHTETUYHUX IIPOIlecax BiATBO-
PEeHHsI HYKACIHOBUX KUCAOT, TO HecTada
HIKOTMHOBOI KUCAOTH O3HAYAETHCSA HA HOP-
MaAbHOMY IIOALAL KAITUH HIBUAKO IIPOAibe-
pylounxX TKAHWH (WIKipa, CAW30Bi). ToMy
Ieaarpa CympOBOAJKYETBCS A€pPMaTUTaAMM
Ha AIAIHKAX WIKIpH, AOCTYIIHUX All COHSY-
HUX IPOMEHIB (poTtopepmaTutH) (puc. 3.10),
IIOPYIIEHHIM TPAaBAEHHS (Alapes), aTpo-
diero i boarouicTIO g3uKa. [Ipu TIKKUX popMax XBOPOOU CIIOCTEPIratoTh-
Cs1 KPOBOBUAUBHU IIPOTATOM YCBOT'O IIAYHKOBO-KHUIIIKOBOTO TPAKTY.

YacTuMy NposiBaMU TiNIOBITAMIHO3Yy € TaKOXK IOPYIIEeHHS IHTEAeKTy
(reMeHITid) 1 PyHKIIl TepudepudHUX HEPBIB (HEBPUTH).

Ilpakmuune 3acmocyBaHHA. Y MeAUIVHI HIKOTWMHOBY KHCAOTY Ta Il
aMip, BUKOPHUCTOBYIOTE AAS AIKYBAHHS II€AArPH, ACPMATUTIB, BUKAMKAHUX
iHIIMMY YWHHWKAMM, HEBPUTIB, AMCTPO(dId ceprieBoro M'siza, a TaKOX Y
KAIHIMI K CyAMHOPOS3IINPIOBAABHUU 3acio.

Puc. 3.10. ITeaarpa (rimoBitamizos PP).

4.5. Bitamin B (mipuAOKCHH, aHTHAE€pPMaTHUTHMIA)

I'Tip TepmiHOM BiTaMiH By MaroTh Ha yBasi TPU PEYOBUHU — IIIPUAOK-
COA (IipUAOKCHH), HIPUAOKCAAD, ITiPUAOKCAMIH:

CH,OH C:\g CH,NH,
HOﬁCHon HofjfoHZOH Hofj—CHZOH
HsC Sy HaC™ SN HaC™ SN

ITipugoxcoa ITipugokcaab ITipugoxkcamin

SIk 6aumMO, BCi BOHU BIAPI3ZHAIOTHCS MK COOOO (DYHKITIOHAABHUMU I'PY-
mamMu B 4 TIOAOJKEHHI IIIPUAMHOBOIO SIAPA: IIIPUAOKCOA Ma€ CIMPTOBY IPYILY,
MPUAOKCAAb MICTUTB AaABAETIAHY I'DYILY, @ MIPUAOKCAMIH — aMiHOMETHABHY.

Bitamin Bg vy BeAWKIN KIABKOCTI MICTUTBCS B IIPOAYKTaX POCAMHHOIO 1
TBAPUHHOTO ITOXOAKEHHA. AAT AIOAMHU AKEPEAOM BiTaMiHy Bg € KHUIIKOBIi
OaKTepii, a TAKOXK XAiD, TOPOX, KBACOAS, KAPTOIIAS, M'SICO, TTIeUiHKa, HUPKUA 1
iH.; MeHIIle MOro B KaIlyCcTi ¥ MOpKBL. AoOoBa morpeba y BiTaMiHi Bs ang
AOPOCAOI AIOAMHM CKAAAQE B CEPEAHBOMY 2-3 MT.

BcMoKTyeThbCs BiTaMiH y TOHKIM KHUIIII IIPOCTOIO0 ANQY3i€to. 3 eHTepo-
IIUTIB BIiH IIOTPATNASIE B KPOB, @ 3BIACH MEPEHOCUTHCI AO Pi3HUX TKAHWH, A€
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IiA BIAMBOM cHelM(IYHUX KiHa3 HipUAOKCAAD 1 HipUAOKCaMiH (POCOPUAIO-
IOThCS 1 IEPETBOPIOIOTLCS B MipHAOKCaAbocdaT Ta MipHUAOKCcaMiHpOCdaT:

_H
C\\O CHZ_NHZ
HO~ | CHy—0—PO3H, HO 7 | CHy—0—PO3H,
N N
H3C N H3C N
ITipugokcarbgpocpam ITipugokcamingocpam

Peaxkirito bocopuatoBaHHS TTIPUAOKCAAIO ITiA BIIAMBOM ITiPUAOKCAAB-

KiHa3W MOJKHA NIPEACTABUTU TAaKUM PIBHAHHAM:
nippgokcanb+AT® —— nipugokcansdocdar+AQd

Bioaoriuni ¢pynkuii. Bionoriuna poab BiTaminy By moB'szana 3 Kodep-
MeHTaMU (mipHAOKcaabgocdaToM Ta HipupaokcaMiHdgocdaTroM), SKi 3Haxo-
MATBCA B YCIX KAITUHAX OpraHizMy. 3 ydacTio BiTaMiHy Bg y ckrapi Kodep-
MEeHTy IipuAOKcarbdocdaTy BipAOyBarOTbCS peakllil TpaHCaMiHyBaHHS aMi-
HOKHMCAOT Ta OKMCHEHHS Ol0OreHHUX aMiHiB, AeKapOOKCUAFOBAHHSA aMiHOKUCAOT
Ta IX i3oMepu3allis, CUHTEe3 HIKOTMHAMIAY 3 TPUINTO(QAaHy, OIOCHHTE3 reMy,
raMMa-aMiHOMAaCASIHOI KMCAOTU ¥ iH. [lipmaokcarbgocaT BXOAUTE AO CKAA-
Ay MalKe BCiX KAacCiB pepMeHTIB. 3BiACU 3p0O3yMiAo, IO IIPY HecTadi BiTaMi-
Hy Bg MOXYTE cIioCTepiraTucsl YUCAEHHI IIOpYIIeHHs OOMiHY pPedYOBHH, 30K-
peMa aMiHOKHCAOT.

limosiTamino3 By

[MipyaoKCHHOBa HEAOCTATHICTH MOJKE CIIOCTEPIraTHCS B AiTel i mposiB-
ASITUCS IIABUIIIEHOIO 30YAAMBICTIO IIEHTPAABHOI HEPBOBOI CHUCTeMU i Ilepio-
AAYHVMMU CypOMaMU. [TpUYMHOIO TAaKUX 3MIiH € HEAOCTATHHA KIABKICTH I'aAb-
MIBHOI'O MeAlaTopa LeHTPAABHOL HEPBOBOL CUCTEMM IaMMa-aMIHOMACASHOI
kucarota ('AMK), 1110 yTBOPIOETBCA 3 TAYTaMiHOBOI KMCAOTH Iip, BIAWBOM
depMeHTy AeKapOOKCUAA3M 3 y4acTIO KO(hepMeHTY ITipUAOKCarbocdaTy.
B AOpPOCAMIX AFOAEU TiNOBITAMIHO3 MOJKE BHHUKATU IIPU TPHUBAAOMY AiKY-
BaHHI TYOEpPKYALO3Yy IIPOTUTYOEPKYABO3HUM IIPENlapaToM i30HIa3UAOM, AKUU
3@ CBOEIO IIPUPOAOIO € @HTATOHICTOM (@HTHBITAMIHOM) MIPHUAOKCAAIO. Y ITUX
XBOPHUX TAaKOJX MIABUIIEHA 30yAAMBICTH ITeHTPAABHOI HEPBOBI CUCTEMHU, BU-
HUKAIOTh IIOAIHEBPUTH 1 CIIOCTEPIrarOThCS ypa’KeHHS MIKIpH, XapaKTepHi
A TinoBiTaMino3zy PP.

Ilpakmuune 3acmocyBanHA. Y MEAULVHI IIIPUAOKCUH BUKOPUCTOBY-
IOTb AAS AIKYBAHHSI XBOPHUX Ha TIinoBiTaMiHO3 Bg, AAT HpOdiraKTHKHM HO-
OiyHOI Ail i30HIa3MAy, AIKYBaHHSI HEBPUTIB, AEPMATUTIB, TOKCHUKO3IB BariT-
HOCTI (3HEIIKOAKYy€e OioreHHi amiHM), IOpYyIIeHb (DYHKIl HediHKW, Hipu-
AOKCUH3AAEKHUX YPOAKEHUX QHEMIMN.
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4.6. Bitamin B,, (porieBa Kucaorta, orianmH, aHTHAHEMIiUYHMII)

IHOAl (hbOAIEBY KMCAOTY HA3MBAIOTH IIe BiTamiHamu Bjy. 3a XiMiYHOO
TIPUPOACIO IT€ IITePOIATAYTaMiHOBa KHUCAOTAa. B OCHOBI il OYAOBU A€JKATh 3a-
AWIIKY ITUKAIYHOI CIIOAYKM OTEPUHY, ITapaaMiHOOeH30MHOI Ta TAyTaMiHOBOI
KUCAOT:

OH
N
N7 | X CHZ—NHQ—CO—NH ~CH—CH,—CH,—COOH
J<\1 s COOH
HoN N N
3aruwox 3aruwox
3aAuwiok nmepuHy napaamiHo6eH30UHOT TAymamIiHOBOI
Kucaomu Kucaomu

Ha3Ba gonrieBa KHCAOTa MOXOAUTBH BipA AQTMHCBKOTO cAoBa foliun, 111o
O3HAYa€ AUCT. YIepllle OyAa BUAINEHA 3 AUCTS IIIHAHATY, MOTIM — 3 MEeYiHKU.
Bona 1noTpiOHa AAS HOPMAABHOIO POCTy TBAPWUH I MIKpPOOPraHi3MiB, 3BiAKH
milmaa Ile opHa i HazBa — akrop pocTy. DoaieBy KucAoTy, abo BiTamiH B,
HA3MBAIOThH IIIe BiTaMiHOM M, HEOOXiA-
HUM AAST HOPMAABHOTO KPOBOTBOPEH-
Hs B MaBI; BiTamiHOM Bc, HeoOXipHUM
AASL HOPMAABHOI'O POCTY KypuaT
(impexc "C" Bip anra. chicken — xyp-
4a). 3apa3 AOBEAEHO, III0 CTUMYAIOBAH-
Hd POCTY IIiA BIIAMBOM BITaMiHy B,
BiADYBAETHCA 3@ PaAxXyHOK IapaaMiHo-
OEH30MHOI KUCAOTH, IO BXOAUTH AO
CKAdAy Bitaminy B,,. Ha puc. 3.11 noka-
3aHa (POAiEBA HEAOCTATHICTh B IHAMYAT.

AAST AOPOCAOL AIOAMHU AO0OOBa
norpeba B 1boMYy BiTaMiHi ckaapae 0,2-0,5 mr. OCHOBHUM AKepeAoM (poaie-
BOI KMCAOTH AN AIOAMHU € POCAMHHA 1 TBApMHHA >Ka. baraTo ii MiCTUThCI B
AVICTKaX POCAMH, OBOYaX, PPyKTax, a TaKOXK y MeUiHIli Ta M'saci. AOAATKOBUM
MKepeAaoM (POAIEBOI KUCAOTH € 1 MiKpodaopa KHILIeYHUKa. B opraxismi p0-
POCAOI ATOAVMHM MiCTUTBCS 7-12 MT IIi€l KUCAOTH, 3 HUX OiABIIIe TOAOBUHU —
B TEYiHIi, HUPKAX i CAU3OBIU KUIIIEYHUKA.

BcMOKTyeThCa (DOoAieBa KUCAOTA B TOHKIM KUIIL, A€ 3 Hel YTBOPIOETH-
cs1 TerpariapodonieBa kucrora (TT'OK). ITporec BiAOYBaeTECS ¥ ABI CTaAfl.
CnouaTtky 3a AOIIOMOTOIO (PepMeHTy (DOAATPEAYKTa3U YTBOPIOETBECS AMTIA-
podonieBa kucnrora (AI'OK), sika 3 y4acTio iHIIOTO (PepMeHTy — AWTIAPO-
doraTpeaykTazy — BIAHOBAIOETHCSISE A0 TTDK:

OK+HAOQOH+H* —> OroK+HAOD*
ArOoK+HAOQOH+H" —— TrOoK+HAOQ D

Puc. 3.11. ®onrieBa HEAOCTATHICTh B iHAMYAT.
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[Tichra BiAHOBAEHHS (POAIEBOI KMCAOTH B 5, 6, 7, 8 OAOKEHHIX BOHAQ,
HepeTBOpI/IBI_LII/ICB y TI'®OK, nabyBae BAACTMBOCTEH KO(MEPMEHTY:

J\4 N CH CH,— NH@—CO NH—CH—CH,—CH,—COOH

8 CH2 COOH
N
H

5,6,7,8-memparigpogoaiea kucroma (TTDK, D4)

VY Takiit akTUBHIU POopMi (PoAieBa KUCAOTa Oepe ydacTb B OOMIiHI OAHO-
BYTACIeBUX 3aAMIIKIB: MeTUABHUX — CHj okcumermabnnx — CH,OH, cop-
MirneHEX — HCO Ta iH., sKi, npuepnyiounch po TTOK, mnepeHocaThCst Ha
pisHi cioayrm (puc. 3.12). Came TOMy Il KMCAOTa Ma€ BIAHOIIIEHHS A0 Oio-
CUHTE3y a30TUCTUX OCHOB HYKAECIHOBUX KUCAOT, KPEaTHMHY, METIOHIHY, TAIlK-
Hy, cepuHy ¥ iH. OCKIABKY IIi PEYOBHUHM € HEOOXIAHMM KOMIIOHEHTOM OiOCHH-
Te3y OIAKIB 1 HYKAEIHOBUX KUCAOT, CTA€ 3PO3YMIAMM 3HauHe IOPYIIEHHS O0-
MIHY PEUOBUH, ITOAIAY KAITHH Ta 3yIIMHKA POCTY OPraHi3My IIPH HecTadl (DOAIEBOL
KHUCAOTH.

Dxepena AkTuBHa chopma BukopuctoByeTbCs
oAHoOBYrrneueBuUx TrokK aOnsi CUHTe3y
3anuuKie

TpuntodaH ﬂ ﬂ

ATO  AD + OH

dopmiat ~ 7 N-cpopmin-TIdOK ---------- > MNypuH-C,

FictuanH
j TreK  Tny H.0

N-cdopmimiHornyTamat —~ N®, N'%-meTeHin-TFOK -------- > MMypun-C,

MniunH HA,EI,CDH\

TroK ni HAL®* -]

CepuH -M -------- > N, N'-meTtunen-TroK ------- > Tumigunosa

/ HADH Kucnota

dopmanbgeria HAL* )
NS-metun-TFeK ----------- > MerTioHiH

Puc. 3.12. Cxema neperBopeHHs 3a yyactio TTOK
linositraminos B,
Ilpu HecTaudi (POAIEBOI KUCAOTH IIOPYIIYETBCS OOMIH OAHOBYTAELIEBUX
TPYII, III0 TIPOSIBASIETECSL Y BUTASIAL MeraroOracTuuHoi aHeMii. CriocTepiraroThb-

Cs1 3MEHIIIEHHS KIABKOCTI €PUTPOLIUTIB, 3HWKEHHSI BMICTY IeMOTAOOIHY B Ile-
puceprdHit KpOBi, 3' IBASTIOTHCS BEAUKI KAITUHU (MeraroOAacTH), HaCTae 3MeH-
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IIEHHS KIABKOCTI A€HKOIUTIB (AeMKoIeHid). MeraroOaacTiyHa aHeMisd Halda-
CTillle € pe3yABTaTOM HecTadi BiTaMiHy B uu B, abo opHodacHO 0060x. Hecra-
ya ITUX BiTaMiHIB BipOMBa€eTLCH, Hacammepep, Ha OiocuHTedl AHK y Kposo-
TBOPHUX KAITHHAX, IO 3a3HAIOTh IITBUAKOTO IIOAIAY 1 ITpoaidepariii (He yTBO-
PIOIOTBCSA THUMIAUAOBA KUCAOTQ, NYPHUHOBI HYKACOTHUAU, IIOPYIIYETHCH
METHAIOBAHHS HYKAEIHOBUX KHMCAOT 1, IK HACAIAOK, 3MIHIOETHCS €PUTPOIIOES).

Ilpaxmuune 3acmocyBaHHA. Y NPAKTUYHIU MeAUNVHI (POAIEBY KHUCAO-
Ty BUKOPUCTOBYIOTb AASL AIKyBAHHS METrarnOOAACTHYHOL aHeMil, OTPYEHb Me-
TUAOBUM CIIUPTOM (BKAIOYAE B OOMIH (DOPMIABHUM PAAWKAA), AAS CTUMY-
ATl TTpoAidepariil KAITHH.

4.7. Biramin B, (niamokoGaraMiH, aHTHaHEeMiYHNII)

Bitamin B;, — OAVH 13 HAaMICKAQAHIIINX 3a CTPYKTYPOXO BiTaMiHIiB. Mo-
AEKYyAQ MOTO CKAQAAQETBCH i3 ABOX YAaCTHUH: XPOMO(MOPHOI (TeTpamipoAbHA
CIIOAYKQ, TOAIOHA AO TeMy, TaK 3BaHe KOPHWHOBE SAPO, IO MICTHUTH KO-
0anbT) i HyKAeOTUAHOI. [ TipOABHI KiABII MICTATH SIK 3aMiHHUKM Pi3HI paArKa-
AU — MeTuABbHI, anferamipti (CH;CONH,), mpomionamiani (CH;CH,CONH,).
AToM KOOaABTY 3B'sI3aHMH i3 UOTHPMa a30TaMM IipOABHUX Kirelb. [Tia dac
BUAINEHHS BiTaMiHy OAEpPIKYIOTH Iife 1 IjaHoBuU papukan (-CN), ane me
apredakT BUpireHHI. HyknreoTmaHa 4acTMHA IIPEACTaABACHA ,0-ANMETHA-
OeH3IMIA-a30APUOOHYKAEOTHAOM:

CHa H3C  CH,—CONH,

H2NOC_H2C
CHo—CHo—CONH,

HoNOC—H>C—H,C, CHs;
CHj
CH3
CI)ONH'HQC—HQC CHs3 CH,—CH,—CONH,
GH2 CH
H3C— CH\ /N 3
o O <
P N
% CH
0 So ow 3
H,NoCc ©

Bimamin B,, (gesokcuagenosurkooaramin, AA-B,)
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Bitamin B,, He CUHTe3y€eTbCA Hi B POCAWHAX, Hi B TBAPUHHUX OPraHis-
Max. Moro 3paTHi yTBOPIOBATH iABKM MiKPOOPTaHi3MH.

OCHOBHMM AJKEPEAOM BiTaMiHy By AN AIOAMHU € IPOAYKTH TBAPUHHOI'O
MMOXOAKEHHSI — TIIeUiHKa, HUPKH, ceplie, M'saco Ta iH. YacTKOBO BiH CHHTe-
3YETBCSA MIKPO(PAOPOIO KUIIIEUHHWKA 3@ YMOB HAAXOAJKEHHS 3 DKEI0 KOOAABTY.
AoboBa norpeba y BiTaMiHi B, AAT AOPOCAOL AFOAMHM CKAQAQE 2,5-5 MKT.

BcMmokTyBaHHS KOOaAaMiHY BipAOYBAETBCS B TOHKIM KHIII. Ane AAS ITHOTO
HeOOXIAHMY TaK 3BaHUM BHYTPIIIHIA (pakTop KacTaq, 1110 yTBOPIOETLCI B 00-
KAQAKOBUX KAITHHAX IIAYHKA. 3@ CBOEIO IIPUPOAOIO BiH IBASIE COOOO TAIKOIIPO-
TeiH, IKUM Ma€ 3AQTHICTH BUOIPKOBO 3B'SI3yBaTUCH 3 BiTamiHOM Bj,. Kommnekc
BiTamiH B;, — BHYTpIIIHIU (DAKTOP 3aHOCUTLCS B KHUIIIEUHUK, TYT BiAOYBA€Th-
Cd TIPUEAHAHHS WOTO AO CIeNU(iYHMX pelenTopiB MeMOpaH €HTEepPOITUTIB,
IepeHeceHHs Yyepe3 MeMOpaHy i BCMOKTYBaHHS. [Ipu noTpanasHHi Kobarami-
HY B KPOB TAIKOIIPOTEIH BIiAIIETIAIOETHCS Bia, KOMIIAEKCY. Y KPOBi KobOaramiH
IEPEHOCUTHLCS CIIEIIaABHUMM TPAHCIIOPTHUMM OiAKaMU (TpaHCKoOaraMiHOM [
i TpaHckobaraMiHoM [I), o BipHOCATECA A0 anb(da- i GeTa-TAOOYAIHIB.

Mem6paHa eHTepouuTa

Bo B Ca* /
P
BT\
el il a©

Puc. 3.13. BcMoKTyBaHHS BiTaMiHy B,, y TOHKOMY KMIIEYHUKY
(B® — BuyTpimHii ¢akTrop Kacraa).

B 4
TpaHcnopT
yepes
MeMOpaHy

KodepmentauMu (popMaMi B TKAHMHAX OPTaHi3My € MeTMAKOOaraMiH
(MmeTuA-By,) 1 pAe30KcmapeHO3UAKOOaAaMIH (AA-Bj,), sKi yTBOPIOIOTBCSA 3a
paxyHoOK npuepHaHHa CH)- unm AA A0 aToMa KOOAABTy (y 6-My KOOpAHWHA-
LOIITHOMY IOAO’KEHHI) KOOaraMiHy IIepeBa’KHO B IIEUiHII Ta HUPKAX 1 po3-
HOCSATBCSA AO PELITH OPraHiB.

Bioaoriuni ¢pynkuyii. Bitamin B,, Oepe ydacTb y OaraTboxX XiMiuHUX
epPEeTBOPEHHSX, are MeXaHi3M iX Ile HeAOCTaTHbO BUBYEHMU. BcTaHoBAe-
HO, IIJ0 KO(PepMEHT METUAKODAAAMIH BXOAUTH AO CKAAAY (PepMeHTy, aKui
IIEPEHOCUTh METUABHY TI'DYILy 5-MEeTUATETPAariApodOAi€BOI KUCAOTH Ha ro-
MOLIMCTEIH 3 YTBOPEHHSM METIOHIHY:

meTunkobanamiH

N.~CH,~TI®K + romouucrei MeTiOHiH + TI®OK
Takum ymHOM, BiTamia B, (DyHKITIOHAABHO TiCHO TIOB'sI3aHIM i3 (DOAIEBOTO
KHCAOTOIO. Pa3oM 3 Helo BIH CIIpUd€e CUHTE3y METIOHIHY, YTBOPEHHIO KpeaTh-
Hy, IIyPUHOBUX 1 IIPHUMIAMHOBUX OCHOB, aMIHOKHCAOT, OIAKIB, HYKAEIHOBUX
KUCAOT 1 iH. KoepMeHT Ae30KCHapeHO3UAKOOAaNaMIiH Yy CKAaAL pepMeHTy
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MeTHUAMAAOHIA KOA-MyTa3u IepeTBOPIOE METUAMAAOHIA-KOA B CyKIMHIA-KOA.
L peaxkiiia Mae Miclle B 3aBepIIaAbHIA CTapil OKUCHEHHS >KUPHUX KUCAOT 3
HeIapHOIO KIABKICTIO BYTAEIeBUX aTOMIB y IMKAL KpeOca, okucHeHHI O0OKO-
BOT'O AQHIIFOTA XOAECTEPHHY, TUMIHY, @MIHOKHUCAOT (METIOHIH, i30AeUIINH, Tpeo-
HiH, BaAiH). BcTaHOBAEHO, IO KOOAAAMIH CIIpUIE ACTIOHYBAHHIO Ta YTBOPEH-
HIO Ko(pepMmeHTHUX (hOPM (POAIEBOI KUCAOTH 1 3@ PAXYHOK IIBOrO Oepe ydacTb
B cuHTe3l AHK i npoaidepariii KpOBOTBOPHUX KAITHH.

lnoBiTamiHO3 B, BUHUKAE HAMUYACTIIIIE IK YCKAQAHEHHS TaCTPUTY, 30K-
peMa IIpH Tifo- abo aHAIMAHUX TaCTPUTAX, ITICAST ONIEPATUBHOTO BUAAAEHHS
LIIAYHKA Y1 YaCTUHU MOr0, Ae BUPOOAIETHCS BHYTPIMIHIN (pbakTop. ToMy BiTaMiH
B,, He BCMOKTYETECS, BIH BUBOAUTHCS 3 KAAOM i fIK HACAIAOK PO3BHBAETHCH
3M04KiCHa aHeMis ApicoHa-bipmepa, abo merarobaactruHa. [TopyiieHHS Kpo-
BOTBOPEHHSA IIpU [JbOMY IIIIOBITAMIHO3l QHAAOTIYHI THM, IJO MaAW MiCIlle Y
XBOPHUX 3 AedinimroM POAiEBOI KUCAOTH. Ane TIpU HecTadi KobaraMiHy CIIO-
CTEepPIra€ETbCsl MIABUIIIEHHSI BUAINEHHS 3 CEeUYel0 METHUAMAAOHOBOI KMCAOTH,
sKa He 3aCBOIOETHCS; MOJKAUBL TAKOJK YPAKEHHS 3aAHIX 1 OOKOBHX CTOBIIB
CIIMHHOTO MO3KY ((PyHIKYASIPHUU Mi€A03).

Ilpakmuune 3acmocyBannAa. KobOaraMiHM 3aCTOCOBYIOTBCS AAG AIKY-
BaHHS MeraroOAACTUYHOI aHeMil, ypakeHb CIIMHHOTO MO3KY i nepudepud-
HUX HepBiB. HalpAOIIABHINIIE BUKOPUCTOBYBATU KOOAAAMIHM B IIOEAHAHHI 3
(POAIEBOIO KUCAOTOIO 1 3aAi30M, IO3a9K BOHU HEOOXIAHI AAST CHHTE3Y I'eMO-
TAODIHY B KPOBOTBOPHUX OpraHax.

4.8. Bitamin C (ackopOiHOBa KHCAOTA, aHTUCKOPOYTHMUIT)

3a XiMIYHOIO CTPYKTYPOIO aCKOPOiHOBA KMCAOTA (QHTHUIIMHIOTHUM (Dak-
TOP) ABASIE COOOIO AQKTOH AMEHOATYAOHOBOI KUCAOTH, TOOTO B il CKAQAL MICTATH-
Cs ABl €HOABHI Ipymy Oingd 2-TO i 3-TO BYTAEIIEBUX aTOMIB!

D 9
¢ ¢ fOoH
Ho=6 § -2H" 0=¢ & +HoH ¢=0
HO-C ——= 0% ——-  ¢=0
H-¢ H-C H-C-OH
HO=C—H HO-C—H HO-C~H
CH,OH CH,OH CH,OH

L-ackopbinoBa kucaoma — L-gerigpoackop6inosa —» AUKemoryAoHOBA
Kucaoma xucaoma

AckOpOiHOBa KMCAOTQ, K BUAHO i3 (popMyA, OAM3BKA AO TeKCO3, Mae 6
aTOMIB BYTA€IIIO. 3@ PaXyHOK AMCOINAIil 2-X MAPOKCUAIB Oing 2- 1 3-TO ByTAe-
1IeBUX aTOMiB aCKOPOIiHOBa KMCAOTa MPOSIBASIE CUABLHOKMCAOTHI BAACTHUBOCTI.
BTpauaroun ABa aTOMM BOAHIO, aCKOPOIHOBa KUCAOTA TIEPEXOAUTL B AETIAPO-
ACKOPOIHOBY, TOOTO MOXKe BCTYIIATU B OKCUAHO-BIAHOBHI PEaKIlii, IpU AKUX
Oyae BippaBaTU abO NPUEAHYBATHU BiA IHIMNX CIIOAYK aTOMM BOAHIO.
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AcCKOpOIHOBa KHCAOTA HasIBHA B TKAHWHAX BCIX TBAPWH 1 BUIIUX POCAMH.
Y AIOAVMHM, MaBIM Ta MOPCBKMX CBUHOK ACKOpPOIHOBAa KHCAOTAa He CHHTe-
3yeThcsd. CepepHbop000Ba noTpeda AtoprHU v BiTamidi C ckaapae 80-100 mr.
OCHOBHUM HOTO AKEPEeAOM € OBOYi, (PPYKTH, aropu. Haiibinbiie acKopOiHO-
BOI KMCAOTU MICTUTBCS B IITUTIINHI, YOPHIM CMOPOAMHI; 3 OBOUIB OaraTi HEro
KaITyCTa, ITOMIAOPY, YEPBOHUM Ilepellb, KapTOIIAL 1 iH.

BCMOKTYy€eTBCS BOHA Y BCHOMY IIIAYHKOBO-KMIIIKOBOMY TPaKTi, are Hau-
Kpallle B TOHKIi¥ KUIIII IIPOCTOI0 AMQY3i€r0. Y TKaHWHAX acKOpOiHOBa KHC-
AOTa 3B'SI3yeThCS 3 Ginkamu. BoHa OyBae BiABHOTO 1 BCTyTIa€ B OKMCHO-BiAHOBHI
peaktil. HaOiAbIy KIABKICTb aCKOPOIHOBOI KUCAOTH BHUSIBACHO B IIEUIHIL,
HAAHUPKOBUX 3aA03aX, AETeHSIX.

Y mporieci MeTabOAI3My aCKOpPOIHOBAa KMCAOTA IEPETBOPIOETHECS B AETIA-
POACKOPOIHOBY, IO CHPUYUHAETHECS PI3HUMM YMHHUKAMH, 30KpeMa KHUCHEM,
METHMAEHOBOIO CUHBKOIO, IIEPEKUCOM BOAHIO Ta iH. Llel mpoiiec He CynpoBo-
MKYETBCS 3HIDKEHHSM BITaMIHHOI aKTUBHOCTL. AAe ACTIAPOaCKOPOIHOBA KUCAOTA
€ He Ay’Ke CTIMKOIO CIIOAYKOO I TOMY B CAAOKOAYKHOMY a00O HEUTPAABHOMY
CEPEeAOBHUIIIl IIEPETBOPIOETHECA B AMKETOTYAOHOBY KHCAOTY, IO HE IIPOSIBASIE
BiTaMiHHUX BAACTMBOCTEN. AMKETOTYAOHOBA KUCAOTA IMAAITAE AQABITIOMY OKUC-
HEHHIO 3 PO3PUBOM BYTAELIEBOI'O AQHIIFOTA I yTBOPEHHAM IIaBAEBOI I L-TpeoHO-
BOI KHCAOT, IIIO BUAIASIIOTBECA 3 CEUelO K KIiHIEBI IIPOAYKTA METaDOAI3ZMY:

CISOOH
C|3=O CIZOOH
C|3=O CI)OOH + H—CI:—OH
H—CII—OH OKUCHEHHS COOH HO—CIB—H
HO—CIJ—H CH,OH
CH,OH
AukemoryroHoBa lJaBareBa kKucroma L-mpeonoBa kucroma

Kucaoma

BionoriuHy poAb acKOpOIHOBOI KMCAOTH HaMJacTillle MOB'SI3YIOTh 3 ydac-
TIO B OKMCHO-BIAHOBHUX ITpoliecax. Axe (pepMeHTIB, y KUX KUCAOTa Bipirpa-
Bara O poAb KopepMeHTy, AOCi He BUSIBA€HO. BCTAHOBAEHO, IIIO BOHA CAY-
SKUTH AOHOPOM BOAHIO AAS BIAHOBAEHHS Pi3HUX OiOAOTIUYHMX CyOCTpaTiB. 30K-
peMa BipOMO, IO acKOpOiHOBa KHUCAOTa MOJKe BIAHOBAIOBATH AWUCYAb(IAHI
3B'SI3KU AO CYAB(IAHUX IPYTI, aKTUBYIOUM ITUM CaMUM Psip (pepMeHTiB. B cBoio
uepry AeriApOacKoOpOiHOBa KUCAOTa MO’Ke (DEPMEHTATHBHO BiAHOBAIOBATHCH
Y TKQHMHAX OPraHi3My 3@ Y4acCTIO TAYTaTiOHy. bioaoriuHa poAb acKOpOIHOBOI
KHCAOTH TiCHO TIOB'sI3aHa 3 OOMIHOM OiAKiB, BYTAE€BOAIB, MiHEpaAABHUX PeUo-
BHH. 3@ y4acCTIO aCKOPOIiHOBOI KHCAOTH I1epebiratoTh IIPOLIeCU TiAPOKCUAIO-
BAHHA 3 YTBOPEHHSM IIAOTO PSAY OIOAOTIYHO aKTUBHUX PEYOBHH. Tak, uyepes
TiAPOKCHUAIOBAHHS TPUITTO(DAH ITEPETBOPIOETHCS B S-TIAPOKCUTPUNTO(AH, SKIUU
CAY>KUTH OCHOBOIO AAS YTBOPEHHSI MeAiaTopa CEpOTOHIHY. ACKOPOIiHOBa KHUC-
AOTa HEOOXIAHA AAST TIPOIIECIB TIAPOKCHUAIOBAHHSS TiA Yac IepeTBOPEHHS XO-

139



AECTEPHHY B CTEPOIAHI TOPMOHHU, A ITIEPETBOPEHHS 3,4-AUTIAPOKCHU(DEHINETH-
AaMiHy B HOpaApeHaAiH. BoHa cmpurdge 3BIABHEHHIO 3aAniza i3 (pepuTHHYy Ta
TpaHcgeprHy, 1110 3a0e3nedye IIPOHUKHEHHS MOr0 B TKAHUHU. B KUIIEeUHUKY
3a Y4acCTIO aCKOPOIHOBOI KUCAOTH BipOyBaeThes BipHoBAeHHs Fe3™ ao Fe?t,
IO HEOOXIAHO AAS MOrO BCMOKTYBAHHS. BIAHOBAEHHS (POAIEBOI KUCAOTH AO
KopepmenTHoi popmu TT'OK TakoK BipAOYBA€ETHCS 3@ y4acTIO aCKOPOIHOBOI
KUCAOTU. Be3 acKOpOiHOBOI KMCAOTH He BiAOYBAETHCS ITPOIIEC TIAPOKCHUAIO-
BaHHA IIPOAIHY 1 AI3MHY, @ OT’Ke, 1 IIepeTBOPEHHS IIPOKOAAreHy B KOAAreH,
SIKAU € TOAOBHUM ITO3aKAITUHHUM KOMITIOHEHTOM CIIOAYYHOI TKaHWHU.

limositamino3 C

3aBAIKHN y4aCTi aCKOPOIHOBOI KMCAOTH B 0OaraThboX OIOXIMIYHUX ITpOIle-
cax Mpu 00Me>KeHOMY 1i HaAXOAKEHHI PO3BUBAETHCS PIA METAOOAYHIX IIOPY-
111eHb Ta KAIHIYHUX TposBiB. HecTaua B opraHizmMi acKOpOiHOBOI KMUCAOTH Bip0-
Ma Mip Ha3BOIO IIWHIK, abdO CKOPOYTY, fIKa B MUHYAL CTOAITTS HEPIAKO Mard
XapakTrep emipeMin (puc. 3.14). HalfxapaKTepHIIIOI0 O3HAKOO TiIOBITaMiHO3Y
C € BTpaTa OpraHi3MOM 3AATHOCTI BUPOOASITH OCHOBHY MIKKAITUHHY "TIeMeH-
TyIO4y' PEUOBMHY — KOAAreH. [IOpyIIyeThCS TAKOXK CHHTE3 TAIKOIPOTEiHiB
(MyKoTIOAiCaXapHAiB), IO ITPU3BOAUTE AO Ypa-
JKEHHSI CyAMHHUX CTIHOK 1 OIIOPHUX TKAHWH.
3MIHU CIIOCTEPIraroThCd B IIEpPIIy 4Yepry B
KPOBOHOCHIM CHCTeMI: CYAMHU CTAlOTh AQM-
KUMM | ITIPOHUKHUMY, 1110 CYIIPOBOAKYETHCS
APIOHUMH KPOBOBUAMBAMM IIip IIKIipYy i B
IIKIpy — Tak 3BaHi nerexil. MoxauBi Kpo-
BOBUAUBHU B CAU30BI OOOAOHKHY Ta BHYTPIIIIHI
opranu. OAHOYACHO 3'SIBASIETBCSI KPOBOTO-
YUBICTB i3 fICEH, ACNOAIMepH3allid i pynHy-
BaHHSI OAOHTOOAACTIB i OCTeODOAACTIB, IO
[IPU3BOAUTE AO PO3XUTYBAHHS Ta BUIIAAQH-
Hg 3yOiB. Y XBOpHX Ha IUHTY, KPIM IIBOTO,
CIOCTEPIratOThHCS HAOPSIKK HYJKHIX KiHITIBOK,
OoAi Tmip, yac XoAbLOU, OOAL B cepiri, cepiie-
OUTTS, 3aAMIIIKE, 3ararbHa CAAOKICTh, CXYA-
HeHH{. SIK yCKAapaHeHHS rinositaMiHozy C y
XBOPUX MO’KE PO3BUHYTUCH aHEMIST — He BU-
KOPHCTOBYETBCS 3aAi30 1 (poAi€EBa KUCAOTA B
IIPOLIeCi reMOoIIoe3sy.

Ilpakmuune 3acmocyBannA. B Mepu-
IIMHI aCKOPOIHOBY KUCAOTY 3aCTOCOBYIOTH AASI CTUMYAALIIl pereHepaTUBHUX
IIPOIIECIB, YPaKeHHS CIIOAYYHOI TKAHWHMU i, 3BUYANHO, AN IPO(INGKTUKY Ta
AIKYBaHHS IIUHTU.

Puc. 3.14. Asitaminos C (uymHra).
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4.9. Bitamin P (6ioaraBoHOiIAHM, (haKTOP MPOHMKHOCTI,
KamiASIpO3Mil[HIOBAABHMI)

Bitamin P (6iopraBoHOIAM) — 1le Ipylla PeUYOBMH POCAWHHOIO ITOXOA-
SKeHHS, 110 BIAHOCATBCS AO ITOAIPEHOAIB. Y poCAMHAaX 3HaWAEHO OiAbliie
TCcadl hraBoHOIAIB. HazBa BiTaminy P TOXOAUTE Bia, yTOPCBKOTO CAOBa paprika,
110 O3HAYa€ YepBOHUM Ilepellb, B GKOMY BiH 3HAXOAUTHCS, Ta @HTAIMCBKOIO
CAOBA permeation — IIPOHUKHICTB, IIJO BKA3y€ HA Ail0 BiTaMiHy. B OCHOBI
OypOBH BiTaMiHy P Ae>KUTH (PAGBOH — IIMKAIYHA CIIOAYKQ, IO MICTUTH B
CBOEMY CKAAAL (DEHOABHI 3aAUINKH, KETOIPYIH, TIAPOKCUTPYIIH B IIMKAAX.
3apa3 0l0(hAABOHOIAM IHTEHCHBHO BUBYAIOTBCSA AN 3'SICYBAHHS MEXAHI3MY
ix OionaorigHol Ajl. [lpeacTaBHMKaMU IIi€l TPyHM MOJKYTh OYTH TeCIepHUANH
(@do IIUTPHH), IKUU OAEP’KYIOTH i3 IIeAPH LUTPYCOBUX; PYTHUH, IO AOOY-
BAETBCA 13 AWCTS I'DEUKM; KATeXIHHU, 110 OAEP’KYIOTH 13 AMCTA 4Yato. Bcl BoHU
BUKOPHCTOBYIOTHCS B ITPAKTHMUHI¥ OXOPOHI 3A0POB'S.

OH
o
(C12H2109)0 O Q O-CHj HO

OH O

LHumpun

OH
Kamexin

BiothraBoHOIpAGMM OpPraHi3M AIOAWHU 3a0€3IeUyeThC B OCHOBHOMY 3a
PaxyHOK POCAMHHOI iXi. Ix 6araTo B Aropax i ppykTax, 30KpeMa B YOPHiii
CMOPOAWHI, YOPHOIIAIAHIM TOpOoOUHi, S0AyKax, AMMOHAX, IIUMIIINHI, 4afo i iH.
AoboBa norpeda AtopuHU y BiTaMiHi P ckaapae O6amspko 50-75 Mr, ane B
KAIHII 3 AIKYBaABHOIO MeTOO BiTaMiH P mpusHadatoTs B A03i 100-200 mr.

Bioximiuni ¢ynkuii. MexaHizmu BIAMBY 0i0(hAABOHOIAIB Ha OOMIH pe-
YOBHH ITle AOCKOHAAO He BHBUeHMU. B TkaHuHax 6io(pAaBOHOIAM MOJKYTh
BUKOPUCTOBYBATHUCH Ha MOOYAOBY OIOAOITYHO aKTUBHUX CIIOAYK 1 4epe3 HUX
BIIAMBATH Ha OOMIH pedoBUH. [IpHUITyCKalOTh MO’KAUBICTE YTBOPEHHS 3 0i0-
(PAABOHOIAIB YOIXiHOHY, IKOMY HAaA€XKUThb Ba’KAUBA POAb B OKHCHO-BIAHOB-
HUX IIpOllecax y MITOXOHAPIAX. AOBEAEHO, 110 P-BiTaMiHHI pedyoBUMHU (DYHK-
ITIOHAABHO IIOB'sI3aHi 3 aCKOPOIHOBOIO KHUCAOTO0. OOMABA BiTaMiHM CTBOPIO-
IOTh €AMHY OKMCHO-BIAHOBHY CHUCTEMY, B SIKiM KOJKEH 13 HUX AOIIOBHIOE A0
igmoro. Tak, gkito BitamiH C cIpusie YTBOPEHHIO KOAAreHy, TO BiTaMiH P,
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IHTIOyIOUM TiaAypPOHIAA3Y, 3aXUILAE IIaAYPOHOBY KUCAOTY 1 KOAAreH Bip,
AeTIOAIMepHr3aliil (po3lienneHHs); AKINO BiTamiH C cHpusie yTBOPEHHIO aA-
peHaAiny, To BiTamiH P 3axwmiliae #ioro Bip okucHeHH:. KpiMm Toro, BiTamina P
3aXUIAE Bip OKMCHEHHS i caMy acKOpPOIHOBY KMCAOTY, YMM CTBOPIOE YMO-
BU AAS 11 TPUBAAIIIOIL All. TaKUM YMHOM, KaIlASIPOCKPITIAIOI0Ui KPOBOCIIMHHI
MeXaHI3MH1 B OPTaHi3Mi ATOAMHM (DYHKITIOHYIOTE 3aBAIKU MOEAHAHIN All 000X
BiTamiHiB — P i C. I'lopiOHY Aif0 BOHM MaroTh i Ha TKaHWHHE AWXAHHSA Ta
BiAbHOpPaAVMKaAbHE OKMCHEHHsS. SKIo Ha Iepiile oOWABa BiTaMiHU MarOTh
CTUMYAIOBAABHUN BIIAMB, TO CTOCOBHO II€PEKMCHOI'O OKMCHEHHSI BOHU BUC-
TYIIalOTh K aHTUOKCUAHUKMN.

Ilpaxmuune 3acmocyBanH:A. Bio(hAaBOHOIAM 3aCTOCOBYIOTH AAS AIKY-
BaHHA 3aXBOPIOBAHB, 1[0 CYIIPOBOAJKYIOTHCSA AAMKICTIO CYAWH 1 ITIABUIIE-
HOIO IIPOHUKHICTIO KAIlIAIPIB, HAIIPUKAGA, KallIASPOTOKCHKO3Y, aAeprivHuX
BACKYAITIB, IIpOMeHeBOi XBOPOOU. 3aCTOCOBYIOTE K caMi (pAaBOHOIAU (PY-
TUH, TeCIIePUANH, KBEPLETHH), TaK I IX KOMIIAEKCHU 3 aCKOPOIHOBOIO KUCAO-
TOI0O — ACKOPYTHH, TaAaCKOPOiH, KaTeXiHU Yaro 3 aCKOPOIHOBOIO KUCAOTOIO.
BcranoBAeHO, 110 TTOEAHAHE 3aCTOCyBaHHSA BiTaMiHiB C i P mokpartiye AiKy-
BaABHUM eeKT i € A0OpUM 3aCO00M AASL TPOGINAKTHUKU TilTOBITaMiHO3IB.

4.10. Bitamin H (6ioTuH, aHTHCEeGOpEIHUI)

Ha mouatky XX cT. OyAO BCTAHOBAEHO, IO 3TOAOBYBAHHS TBapWHAM
CUPOTO S€YHOTO OiAKa BUKAMKAE TOKCUYHI 3MiHU B iX OpraHi3Mi 3 BHUpake-
HUMH gBUIIIAMHU T'OCTPOTO A€PMATUTY. 3aXBOPIOBAHHS CYIIPOBOAKYBAAOCH
BIAIIAPYBAHHAM 1 AYIIEeHHAM UIKIpYW, BUIIAAQHHAM IIEPCTi I HEHOpManb-
HOIO IIO30I0 TBApUH. PeuoBHHY, Ky BAAAOCH BUAIAUTH 13 SI€EYHOIO KOBTKQ,
IO ITOCAAOAIOBaAa abo I BUAIKOBYBaAa TBAPUH 3 HA3BAHWUMM TOKCUYHUMU
npostBaM#, OYAO Ha3BaHO OIOTHMHOM (Bip rpernbkoro "Gioc" — >kuTTs), abo
BiTaminom H (Bip HiM. haut — mikipa). Tpoxu mizHimne mel BiTaMmiH OyAO
OTPUMAHO i3 APIKAKOBOTO €KCTPaKTy Ta ItediHku. I1lop0o peuoBHHH, AKa
MICTUTBCSI B CUPOMY SI€EUHOMY OIAKY, TO HEIO BUSABUBCS TAIKOIIPOTEIH, Ha-
3BaHUM aBiAMHOM. BiH MPOSABASIE AY’KHI BAQCTHBOCTI 1 YTBOPIOE 3 OIOTMHOM
HEPO3YMHHUU Y BOAI KOMIIAEKC, IIIO He IEPETPABAIOETHCSA B IIIAYHKOBO-
KUIIIKOBOMY TPAKTi.

3a XiMiuHOIO MPHUPOAOCIO BiTaMmiH H aBAS€E cOOOIO CIIOAYKY, IO CKAa-

DAETBCA 13 TiopeHy Ta IMIAQ30AY, AO

0 JKUX IIPUEAHAHA BarepiaHOBA KUCAO-

, Ta. MO>XKHaA TaKOJK PO3TASIAATH OiOTUH

HN: — sNH SK CIIOAYKY, 1110 YTBOPHAACS B PE3YAD-

HCi—4CH TaTi KOHAEHCAITIl CeYOBUHM i3 TiodeH-

HoC2 1+ P~ CH2—CH—CHy—CHCOOH  BanepiaHoBOIO KHCAOTOIO (2'-KeTo,3,4-

S H iMipna30Aip0-2-TeTpariapoTiodenBa-
Biomun AeplaHOBa KHUCAOTA).
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BioTH MICTUTBCS MaiKe B YCIX IIPOAYKTaX POCAMHHOIO 1 TBAPHMHHOIO
TIOXOAKEHHSI. Y 3HAUHIN KiABKOCTI 3HaXOAUTLCS BiH B IIEUiHII, HUPKAX, KOB-
TKY WIS, MOAOIIL. 3 POCAMHHMX IPOAYKTIB OiOTUH € B FOPOCi, KBaCOAI, IIIIIN-
HaTi, ouOyAi, momipopax, KapTomai. KpiM Toro, BiH CUHTe3yeThCS MiKPOdAO-
por0 KullledHWKa. AoOOBa moTpeda AOPOCAOL AIOAMHU B OIOTHHI CKAGAQ€E
npubAan3Ho 150-200 MKr. BioTMH Ki BCMOKTYETBCS B €HTEPOLIUTU IIiCAA
BIAIIIETIA€HHS Bip HBHOTO 0inKa, 3 SKUM BiH 3B'SI3aHUM B MMPOAYKTaX XapuyBaH-
H4. B KpoBi Gi0THH 3B'43y€THCS 3 AABOYMIHOM i ITOTPAIASIE B TKAHUHM, HAKO-
NINYYETLECA B IIEUiHI | HUPpKaxX. BUBOAUTHCA 3 OpraHi3aMy 3 cedelo 1 KaaOM B
He3MIHEHOMY BUTASAL

Bioximiuni ¢ynkuii 6iomuny. BioTHH € KOPepMEeHTOM Yy peaklliaxX MIpH-
epranng CO, (Touwire, ioHIB riapokapOoHaTy). B "6ioTmHOBUX" (hbepMeHTax
MOA€KyAa OIOTMHY IIpHUEAHAHA AO o
arnoepMeHTy aMiAHUM 3B'SI3KOM i3 ﬂ )l\
KianeBoto NH,-rpymoro aAizury, mo O—C~N  NH
BXOAUTH B @KTUBHUU IIEHTP (hepMeH-

Ty. KodepMeHTHOIO hopMOFO GioTH- CHy—CHy—CH,— CONH-Ginok
HY BBKAETHCsI N°-KapOOKCHUOIOTHH: S

BiH BXOAWTB AO CKAQAY HIpyBaT-
KapOokcuaasy, areTua-KoA-KapOokcraasy, mpomioHin-KoA-kKapOoKcrAa3u Ta
inmmx pepmerTiB. OT>Ke, OIOTHH Ma€ BIAHOIIIEHHS A0 YTBOPEHHS 1IaBA€BOOLL-
TOBOI KMCAOTH, I'AIOKOHEOIeHe3y, YTBOPEHHS J>KHUPHUX KHUCAOT, OKHUCHEHHS
IIPOIIIOHOBOI KUCAOTH B ITUKALI KpebOca. Po3rasgHeMo NpuKAaap yTBOPEHHS IIaB-
AEBOOIITOBOI KMCAOTU 3@ Y4YacCTIO (DEPMEHTY MipyBaTKapOOKCUAA3U:

N°-kapbokcubiomun

1
BiotuHindpepmeHT—-COO- + H3C—C—COO~ + AT —>
ITipyBam

I
—> "00C-HC-C-COO" + Al® + H,PO, + bioTuHindepmeHT
Oxkcaramoauemam

limositamino3s H

Y AIOAMHM KAIHIUHI HPOSIBU OiOTMHOBOI HEAOCTATHOCTI BHUBYEHI Mano.
Lle 3B's3aHO 3 TUM, 1110 GIOTUH B AOCTATHIN KIABKOCTI 3HaXOAUTBCSI B Xapyo-
BUX IIPOAYKTAX, @ TAKOXK CHUHTE3YETHCS MIKPO(MAOPOIO KUIlleuHWKa. bioTu-
HOBa HEAOCTATHICTh MOKe BUHUKHYTU Y AIOAEH, 110 BXKMBAIOThL 0araTo Cu-
poro sgedHoro Oirka ab0 TPUBAAMMN YaC AIKYIOTBCA CyAb(aHiAaMipaMU 4u
QHTUOIOTUKAMH, AKI IPUTHIYYIOTH PIiCT OAKTepill B KUIIEYHUKY. B Takux
BUIIQAKAX Y AIOAMHU PO3BUBAETHCS 3allaAbHE YPasKeHHS IIKIpU (AepMaTHT),
IO CYIIPOBOAKYETHCA HAAMIPDHUM BUAIACHHAM CAABHMMHU 3aA03aMU Cang,
BUTIAAGHHSIM BOAOCCS, YPa’KeHHSM HIrTiB, OOAIMHU Y M'sg3aX, COHAMBICTIO,
AeTIpeci€ro, BTPATOIO alleTUTy, iHOAL aHeMi€ro. Ane 1Ii gBUIllA IIBUAKO MUHA-
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IOTh IIICAY IIOAEHHOI'O BBeAeHHS OloTHMHY. B MepmuHIN npakTuli BiTamin H
BUKOPUCTOBYIOTb AASI AIKYBAHHS YPaKeHb IIKIpHU, 30KpeMa AepMaTo3iB.

5. BITAMIHOIIOAIBHI PEHOBMHU

SIK yoKe OyAO CKa3aHO, ITIOAIA PEYOBHH HA BiTaMiHM i BiITaMiHOIIOAIOHI Mae
CyTO YMOBHMI XapaKTep, are BiH AOCUTh 4YaCTO BUKOPUCTOBYETHCSA y HaAy-
KOBIiM AiTepaTypi. 3a OiOAOTIYHOIO POAAIO BITaMiHOIIOAIOHI peuOBHMHM OAM3BKI
AO BITAMiHIB, are BOHM IIOTPIOHI OPraHi3MOBI B 3HAYHO OINBIIIN KIABKOCTI, IIIO
AOCATAETBCA 3@ PAXyHOK $IK HAAXOAKEHHS 13 MPOAYKTAMM Xap4yyBaHHS, Tak i
OloCMHTe3y B TKQHWHAX OpPraHi3My.

5.1. Yoixinou (KodepmeHT Q)

V6iXiHOH B TIEPeKAaAi O3Hadae “CKpi3b MPHUCYTHIN". FIOro BUSBASIOTE B
YCiX >KMBUX OpraHi3dMaX — POCAMHAX, TBAPUHAX, I'prOax, MiKpOOpraHi3zmax.
BiH 3HAaXOAWUTBHCS TIABKY B MITOXOHAPISAIX KAITMH Ta @HAAOIIUYHUX IM CTPYKTY-
pax OakTepiii. B cTpykTypi yOixiHOHY (KOpepMmeHTY Q), KpiM XiHOHOBOIO
KIABLISL, MiCTUTBCS 1€ AOBIUM 130IIPEHOIAHUM AQHITIOT. KiABKICTE 130IIpEHO0IAIB
3HAaXOAUTECS B Meykax Bip 6 Ao 10. Y ccasiiB ix 10.

Y6ixiHOH Ha3MBaloOTh I1le KopepMeHTOM Q, are AOCi He 3HaWpeHO dhep-
MEeHTy, A gKoro 0 yOixiHOH OyB KodepMeHTOM. HaszBa kodepMmeHTy Q
3aKpINMAACh ICTOPHUYHO, MO3afK AO BCTAHOBAEHHSI CTPYKTYPH BCl BIAKPUTI
XiHOHU Ha3BaAu KodepMmeHTamMu Q. TakuM 4mHOM, YOIXIHOH i MOTrO ITOXIAHE,
TIAPOXiHOH — TIOIIMpPeHa OKCHAHO-BIAHOBHA Iapa, IO He 3B'S3YEThCS i3
crienuivHUM anoepMeHToM, are, OyAydM B PO3UYMHHOMY CTaHi B AITIAHIN
da3zi meMOpaHu, CAY>KUTH IPOMI>KHUM II€PEHOCHUKOM IIPOTOHIB i eAeKTpo-
HIB — IpUUMaE Bip OAHUX (PEpPMEHTIB I mepepae iHIMM. IHakiIe, yOIXiHOH
SABASIE COOOI0 PYXOMMH JKUPOPO3YMHHNN CYOCTpaT, 1110, Ha4e YOBHUK, pyXa-
€TBCS MK CyCipAHIMU (pepMeHTaMM, SIKi KOPCTKO BMOHTOBAHI B MeMOpaHi, i
npuiiMae abo Tepepae M BIAHOBHI KOMIIOHEHTU (ITPOTOHU M EeAEKTPOHMU).
I'Tpu 11b0My yOIXIHOH MOJKe OpaTH y4acTh Y IIePEeHOCI OAHOTO eAeKTPOHA ado
2-X, YTBOPIOIOYM BIAITOBIAHO CeMiXiHOH abo TiApOXiHOH (AMB. po3air "Tka-
HUHHE AMXaHHS'). B opraHi3Mi AFOAMHU 3AIMICHIOETHCST TIOBHUN CHHTE3 YOixXi-
HOHY i3 MEBAAOHOBOI KHMCAOTH Ta IMPOAYKTIB OOMIHY (peHiraraHiHy. O3HaK

(0] OH
H3C-0 CH3 C|;H3 +2H* H3C-0O CH3 C|3H3
H3C-0 (CHy,—CH=C—-CHy),H  -2H* H3C-O (CH,—CH=C—CH,),H
@) OH
Y6ixinon Tigpoxinon
(oxucaena ¢gpopma) (BignoBAeHa ¢popma)
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HecTaul YOIXiHOHY B AIOAMHH He BUSIBACHO, aAe B AGSIKUX BUIIAAKAX YOIXIHOH
3HAXOAUTH COOl NMpaKTUYHEe 3aCTOCYBAHHSA B MeAUIUHI. Tak, NpU AeIKUX
dopmax aHeMill B AiTel, 110 BaXKKO ITAAQIOTBCS AIKYBaHHIO, BUKOPUCTaHHS
YOIXiHOHY IIPUBOAWTE AO IIO3UTUBHUX PE3YABTATIB. 3aCTOCOBYIOTH HMOTIO i AN
AIKyBaHHS M 'SI30BHX AMCTPOIi i ceprieBoi HEAOCTATHOCTI.

5.2. Biramiu B, (xoAin)

3a XiMI4HOIO CTPYKTYpOIO BiTaMiH B, (XOAiH) — Ile TpUMeTUA-aMiHO-
€TAQHOA:
. _CHz
HO_CHz_CHZ_N _CH3
AN
CH3

XOAIH BXOAUTB AO CKAAAY (POCOAIMIAIB-XOAHPOCHATHAIB, IKi € TONOB-
HUMU KOMIIOHEHTaMHU OiOAOTIUHUX MeMOpaH. B opraHizMi XOAIH CUHTE3y€eThCS
B CKAdAL XoaiH(ochaTrpy 13 cepundocdarrpy. AOHATOPOM METUABHUX I'PYIL
MM YTBOPEHHSI XOAIHY CAY’KUTH METIOHIH a0O0 TAIIMH 1 cepuH. B HOpMi BiH
CHHTE3y€ETBbCS B AOCTATHIM KIABKOCTI 1 TOMy He € CIIPAB’KHIM BITaMIHOM, ane
Ipy HecTaui OiAKa B DKi PO3BUBAETHCSA BTOPUHHA XOAIHOBA HEAOCTATHICTE.
Hectaua XOAIHY IIPOSIBASIETBCSA JKMPOBOIO IHMPIABTPALIEIO ITEUiHKY, reMopariv-
HOIO AereHepalli€l0 HUPOK, IIOPYIIEHHSM IIPOLeciB 3ropTaHHsa Kposi. OTxke,
XOAIH € B&KAMBUM KOMITOHEHTOM AITIOTPOITHOL CUCTEMY, 1110 IIOIIEPEAKYE OJKU-
pinHa neudinku. CIOAU BiAHOCSITBCA I1le METIOHIH, CepUH, TPEOHIH, BiTaMiHu Bg,
B,y B, Ta . BiH BXOAUTE AO CKAQAY MeAlaTopa HEPBOBOI CUCTEMHU AlleTHA-
XOAiHy. Kpim Toro, XoAiH 6epe yJacTh B peaKlligX TPAaHCMETHUAIOBAHHS IIiA Yac
OiocuHTe3y MeTiOHIHY, (DOCHOAIIIAIB Ta ITyPUHOBUX I MIPUMIAMHOBUX HYKAEO-
TUAIB. XOAIH TAKOK CTUMYAIOE€ OOMIH >KUpPIB. OCHOBHUM AJKEPEAOM XOAIHY
MM ATOAMHU € M'SICO, TIeUiHKa, HUPKY, 06arato Moro B TaKUX POCAMHHUX TIPO-
AYKTaX, IK KaIlyCTa Ta 3AaKOBi. AOOOBa A0O3a XOAIHY AASI AOPOCAOL AFOAMHU
ckaapae 250-600 mr. HacTrHa oTped 3aA0BOABHSIETECS 3@ PAXYHOK yTBOPEH-
HSI IOT0 MiKPO(IAOPOIO KHUIIIEUHUKA.

Y OpakTU4HIN MEAWUIIUMHI XOAIH 3aCTOCOBYETBCSA AAT AIKYBaHHS ypa-
SKEeHb ITe9iHKY, BUKAMKAHUX PI3HUMM TOKCUYHUMM (PAKTOPAMH abo0 IHIITUMU
IpUYMHaMU.

5.3. Bitamin Bg (iHo3mT)

IHO3UT, 860 BiTaMiH Bg, 3@ XiMiYHOIO CTPYKTYPOIO € IIIeCTUaTOMHUM ITUK-
AIYHUM CIIUPTOM, TMOXIAHUM ITUKAOTeKcaHy. Halbinbllle MOoTo MICTUTBCS B
MIEYiHIli, M'SICI, IEYHOMY KOBTKY, & TaKOK Y 3€A€HOMY T'OPOIIIKY, Iprbax, Kap-
TOITAL XAi01. TouHa oTpeda AFOACEKOrO OPraHi3My Y BiTaMiHi B He BCTaHOBAEHA.
[purmyckatoTs, 110 Ha AOOY AOAMHI TTOTPiOHO ¥oro 1,0-1,5 r. [HO3UT BXOAWTH
AO CKAAAY iHO3UT(OCHATUAIB YCiX TKaHMH, OCOOAMBO Oarato MOro B MO3KY.
Bitamin By MOske Tako>K yTBOPIOBATHCH B OpPraHi3Mi AIOAMHU. BiH moTpiOHMM
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AN POCTYCHIBIPOOPraHi3MIB Ta AAT HOPMAABHOTO PO3BUTKY 1 JKUTTEAIINBHOCTI

TBApUH i AIOAUHU. BcTanos-

HOHC CHOH P o . A . .
A€HO, 110 BiTaMiHHY AfO TIPOSIBASIE TIABKM OAMH i3 Ga-
HOHC CHOH  raTpox izoMepiB — MiOIHO3UT, 1110 BUAIAGHMI i3 M'SI3iB,
CHOH Ta PITUH — CiAb iIHO3UTPOCHOPHOI KUCAOTH. Bioaoriyu-
Tnosum Ha POAb iHO3UTYy, MabyTh, 3B'si3aHa i3 MOr0O y4acTiO B

OOYAOBiI OIOAOTIUHMX MeMOpaH y CKAdAl iHO3MTdOC-
darupiB. Came 3 M MOB'sI3aHa HMOTO AIIOTPOITHA Aist. [Tpu Hectaui iHO3UTY B
DKi y TBapUH PO3BUBAETHCS JKUPOBE IIEPEPOAKEHHS IIeUiHKH, SJKe IIBHAKO
MUHAE TIpM AOAABaHHI MOro B pPallioH TBApWH. TakMM UMHOM, € IIACTaBU
CTBEPAJKYBATH, 1110 OCHOBHE HAa IOOYAOBY (POoC(aTHAIB, SIKi CHPUAIOTH TPAHC-
TIOPTYBAHHIO JKUPIB 3 ITEUiHKN i CTUMYAIOIOTH IX OKHMCHeHHd. KpiMm Toro, 3a
Y4acTIO iHO3UTY BiAOYBA€ThCS IEPETBOPEHHS YPAallUAy B ITUTO3WH, IO CIIOC-
TepiraeThCs IIip Yac 6i0CHHTe3y HYKAEOTUAIB Ta HYKACIHOBHUX KUCAOT. Y AlO-
AVHU IHO3WUT-TINOBITAMIHO3 He BUABACHWU. Y MEAWIIMHI 3aCTOCOBYETBHCS SIK
AITOTPOIHMM (PAKTOP, @ TaKOK AAS AIKYBaHHS M 'SI30BUX AUCTPOIH.

5.4. Biramiu N (rimoeBa Kucaora)

3a XIMIYHOIO CTPYKTYPOIO AIITOEBA KUCAOTA SBASIE COOOKD MOHOKApOO-
HOBY KHCAOTY, TIOOYAOBaHy 3 8 aTOMIB BYTAEIIO, 3 IKWX IIIOCTUHN i BOCBMUNU
3B's13aHi i3 Ccipkoro (6,8-AMTIOANOKTaHOBa KHCAOTA):

o 20 ST 9
H,C—CHy—CH—(CH3)4—COOH Hy,C—CHy— CH—(CH3)4,—COOH
. +2H*
Cyabgrigpuabna, Aucyabpigra popma

abo noBHa opma )
AinoeBa Kucaoma

3aBAIKHU 3AQTHOCTI TIEPEXOANTH i3 OKHCHEHOI popMU (-S-S) ¥ BiAHOBAEHY
AITIOEBA KUCAOTA IIPOSIBASIE BAACTUBOCTI KOPEPMEHTY B CKAGAL OKCUAOPEAYK-
Ta3. AMip, NTIOEBOI KUCAOTH CAYZKUTBH IIPOCTETUYHOIO I'PYIIOO IIOPSA, 3 TiaMiH-
mipodocgarom Ta KOA cKAapHUX TTOAIDEpPMEHTHUX KOMIIAEKCIB — MipyBart- i
aAb(a-KeTOTAYTapaTAETIAPOTeHa3HOI CHCTeM, TOOTO BOHA Oepe IPsIMY y4acThb
B OKMCHEHHI IIIPOBUHOI'PAAHOL Ta aAb(Pa-KETOTAYTapPOBOI KUCAOT. AAST AFOAW-
HU HecTaya AIMOEBOI KUCAOTH, SIK i A0OOBa MoTpeba, He BUBYEHI. B MeautivHI
3aCTOCOBYETHCSI AMIOEBA KUCAOTA 1 II amip Y XBOPHX Ha IIyKPOBUM AjadeT, 3
YPOKEHHIMHU TeYiHKH. AINOeBa KMCAOTA HAAXOANUTE 3 IMIPOAYKTaMU Xap4dyBaH-
HS1, HAUOIABIITe ii MICTUTBCS B APDKAKAX, M'SICHUX ITPOAYKTaX, MOAOII.

5.5. Biramin B, (kapHiTHH)

3a XiMIiYHOIO MPUPOAOIO KAPHITHH SIBASIE COOOIO Y-TPUMETHAAMIH-B-TiApO-
KCUMAaCASIHY KHCAOTY:
(CH,),N*~CH,~CH(OH)-CH,-COOH
Bitamin B, (KapHITMH) — PpO3IOBCIOAKEHA PEYOBMHA, HAUOIABIIE SKOI
MiCTUTBCSL Y M'SICHUX TPOAYKTaX (Ha3Ba IOXOAUTH Bip iTan. caro — M'sico).
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AoboBa IoTpeda B HBOMY AAST AFOAMHM — IpuOAn3HO 500 Mmr. SIK BiTaMiHOIIO-
AiOHA pedYoBMHA CHHTE3YETBCS B OPraHi3Mi i3 Ai3MHY ramma-OyTHpoOeTaiHy.
KapHiTyH cripusie npolecaM OKMCHEHHS JKUPHUX KUCAOT | BUAYUYEHHS 13 HUX
€Hepril B MITOXOHAPIAX. Lle 3AIMCHIOETBCS 3aBAIKY Y4YacCTi KQpHITHHY B Ilepe-
HECEHHI 3aAUIIKIB AOBIOAQHIFOTOBUX JKUPHUX KUCAOT 4epes AlMpAHY dasy
MeMOpaHU AO MaTPUKCY MITOXOHAPIii (AmB. "TpaHCHOPT >KMPHUX KHUCAOT B
MITOXOHAPIi"). [TpUITyCKarOTh, 1110 KapHITHH Gepe y4acTb B IIEPEeHOCi MeTUABL-
HUX TPYIL.

[Mpu AedKUX ypaskKeHHSIX CKeAeTHUX M 'S3iB MO)Ke HacTaTh KapHITHHO-
Ba HEAOCTATHICTb. 3aCTOCYBAHHs BiTaMiHy B, Y BeAMKMX AO3aX CIIPUSE Aer-
IIOMYy IIepebiry 3aXBOpIOBaHHS. [Ipr3HaYatOTh KAPHITUH AASL CTUMYASIIIL M 'S-
30BOI AIIABHOCTI, 30BHIIIHBOI CEKPELIil IMAIIAYHKOBOL 3aA03H.

5.6. Bitamin B,; (maHramMoBa KHCAOTa, aHTUAHOKCHYHUII)

Bitamin B;; (maHramoBa KHUCAOTa) OyB BHAINEGHU 13 HACiHHA 0araTboxX
POCAMH. 3BIACH i ITiIIAA Ha3Ba KUCAOTHU (BIA Ipell. pan — BCIOAHM, gami —
HaCiHHA). 3a XiMiYHOIO CTPYKTYPOIO MaHTaMOBa KMCAOTA SABASE COOOIO ehip
TAFOKOHOBOI KMCAOTH 1 AUMETUATAIIAHY:

QH i OHOH CH
Hooc—g—g—g:—(lz—CHz—o—co—CHz—N:
H OHH H CHs

I'lanramoBa Kucaoma

[TanramoBa KUCAOTa MOYKE CAYKUTU AOHOPOM METHABHUX Ipyll. ToMy
BOHA IIPOSBASE AIIOTPOIIHY Ail0, TOOTO 3axWINA€ IIE€YiHKY Bip JKHUPOBOIL
iH(IABTpaALil Ta >KUPOBOTO INEePEpPOAKEHHSA. BOHAa aKTHMBYE OKMCHIOBAABHI
Ipollecyu B OpraHi3dMi. KpiM TOro, maHramMmoBa KHUCAOTA Ma€ 3AQTHICTH 3MEH-
LIYBATU TOKCUYHY Ail0, BUKAMKAHY AAKOTOAEM, XAOPOOPTAHIUHUMMU CIIOAY-
KaMy, aHTUOIOTUKAMU TeTPAUKAIHOBOIO pPsAAy. BiaOMO, 1110 BOHA Ma€ BipHO-
IIeHHS A0 OIOCHHTE3y XOAIHY, METIOHIHY Ta KpeaTuHy. AJKepeAOM IaHTa-
MOBOI KHUCAOTH AAS AIOAWHU € II€YiHKQ, HACIHHA POCAWH, APLDKAXKI 1 1H.
[ToTpeba ATOAMHU B IILOMY BITaMiHi AAS AIOAMHM He BCTAHOBAEHA. 3 AIKY-
BaABHOIO METOIO MOTO BBOAATH ¥ A03i 100-300 Mr Ha A00Y. 3aCTOCOBYIOTH
IIQHTaMOBY KHCAOTY K AIITOTPOIIHUM 3acCi0 IPU aTepOCKAEPO3i, JKUPOBIU
IHQIABTpAL] ITEeUiHKHA Ta B IHIIMX BUIIAAKAX.

5.7. Bitramin U (S-MeTHAMETiOHiH, aHTUBUPA3KOBMI)

Ha3sBa BiTaMiHy OXOAWUTH BiaA AQTMHCBKOI'O CAOBA ulcus, 110 O3HaYae
BUpasKa. HasBa Taka IIOSACHIOETBCS TUM, IO i3 KaIlyCTSHOI'O COKY OYyAO
BUAIAEHO PEUYOBHHY, SiKa [IPU3YIIMHIOE PO3BHUTOK €KCIIepMMEHTAAbHOI BH-
pas3Ku IIAyHKA. [lisHinle g peuyoBHMHA OyAd BHANEHA B KPUCTAAYHOMY
CTaHi. 3a XiMIiYHOIO OYAOBOIO BOHA SBASIE COOOIO S-METHUAMETIOHIH:
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~CHg3
+
HOOC —CH-—CHy— CHy=S<_ cr

Bimamin U (MemuamemioHIHCYAbQORIIO XA0pUg)

Bitamin, opepsKaHUM B KPUCTAAIYHOMY CTaHI i3 COKY KaIlyCTH, 3HAYHO
e(peKTUBHINNNI AN AIKyBaHHSI BUPA3KOBOI XBOPOOM, HIXK caM Cik. BiH cTu-
MYAIOE 3aTOIOBAHHSI BUPA3KH, 3MEHIIye OOAi, ITOKpAIIye CTaH XBOPOI'O, TOMY
LIMPOKO 3aCTOCOBYETBHCSH AASI AIKYBaHHS BUPA3KU IIAYHKA, ABAHAALIATHUIIA-
AOI KMIIIKYA Ta racTpuTiB. Bitamin U CAY>XKUTH aKTUBHUM AOHOPOM METHAB-
HUX TPYII 1, HIOAIOHO AO METIOHIHY, CIIPHASE CUHTE3y XOAIHY, KpeaTHHY, XOAIH-
docatmaiB. AJKepeAaoM BiTaMiHy AAS AFOAMHU € CBDKA KallyCTa, IeTPYIIKa,
peAbKa, IIUOYAS, Hepellb, (PPYyKTH M iH.

5.8. Bitamin B,; (opoToBa Kucaorta, hakTop pocry)

Bitamin B;; (OpoToBa KucaoTa) — moxipHe mipumiauuy. Moro gop-
MyAa Taka:
OpoToBa KMCAOTa CUHTE3YEThCA B OpraHi3Mi i3 acnapariHoBOI KMCAOTH
Ta KapbaMoindocdaTy Ha MIAIXY YTBOPEHHS HipHUMiAN-
HOBUX HYKACOTHAIB. 3aBAAKM LIOMY BOHA CTUMYAIOE
CUHTe3 OIAKQ, TOAIA KAITHH, PICT 1 PO3BUTOK TBapUH-
HUX | POCAMHHUX OpraHi3miB. CBOIO aHAOOAIYHY AiO
OpOTOBA KHUCAOTa IIPOSBASIE PA30M i3 BiTaMiHOM B, i
dOAIEBOIO KMCAOTOIO. HepoCTaTHOCTI OPOTOBOI KUCAO-
Opomosa kucroma TV AN AIOAUHU He BCTAHOBACHO. B IpakTUyHIN MeAu-
(6-kapboxcuypayua) — IJAHI OPOTOBY KHUCAOTY 3aCTOCOBYIOTH AASI CTHUMYALIIII
POCTY HEAOHOIIIEHUX AITEN, AN IIACUAEHHS pereHepa-
TUBHUX IIPOIIECIB MiA Yac AiKyBaHHS iH(apKTy MioKapaAa, AUCTPOdIi M'sI3iB.
Bipome 3axBopioBaHHS, B OCHOBi SIKOTO AE€KUTL CIAAKOBE ITOPYIIEHHS
IIEPETBOPEHHS OPOTOBOL KUCAOTH B YPUAUHMOHO(OCHAT, 110 MAe Ha ITOOYAO-
By AHK. Ilg xBopoOa — opoTanuaypis, IpU KU 3 CEYel0 AIOAMHA BTpadae
Ay’Ke 6arato OpOTOBOI KHUCAOTH. [Ipy IIEOMY CIIOCTEPITaETHCS 'THPUMIAMHO-
BUM TOAOR,". AIKYIOTH TaKe 3aXBOPIOBAHHS ITOCTIMHUM BBEACHHSIM YPUAUHY.

5.9. TlapaaminoGeH3oiiHa KucaoTa (ITABK)

ITABK He € BiTaMiHOM AASL AFOAMHU. BOHA CAY>KUTE BITaMIHOM AASL MIKPO-
OPraHi3MiB 1 CTUMYAIOE IX pICT. BXOAUTB y CTPYKTYpPy (DOAIEBOI KHCAOTH,
HEOOXIiAHOI SIK AASI MIKPOOPTaHi3MiB, TaK i AAS TBApUH i ATOAMHU. Y AIOAWMHU
[TABK BUKOPUCTOBYETHCS MIKPO(AOPOIO KUIIEYHUKA AAS TTOOYAOBH (POAia-
IMHY. SIKIIO MIKPOOPraHi3My, B TOMY YKCAI I IATOT€HHI, He OYAYTb OAEPIKY-
Batu [TABK, TO B HUX IIpU3YIIMHUTHECSI BUPOOAEHHS (DOAIAIIMHY, @ OT7Ke, PICT
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1 po3MHO>KeHHS. Take gBUIlle CIIOCTEPITAEThCA TP BBEACHHI B CEPEAOBUIIE
iCHyBaHHS MIKpOOPraHi3MiB AIKAPCBKOTO 3aCO0y — CyAb(aHIAAMIAHOTO IIpe-
napary (aHaaora [TABK). CydacHa MeArIIHA BUKOPHUCTOBYE BEAUKY KIABKICTh
pi3HUX CyAb(aHiAaMiAHMX TpenapaTiB AAS AIKyBaHHS OaraTboX iHQEKITin-
HUX 3aXBOPIOBaHb.

6. AHTUBITAMIHIN

PeuoBrHY, IO 3paTHI NPUTHIYYBATH AiI0 BiTaMiHIB I BUKAMKATU CTaH
aBiTaMiHO3y HaBiTh 3a YMOB AOCTATHBOI'O 3a0e3IeueHHs OpraHi3My BiTaMiHa-
MM, Ha3MBAIOThCS aHTUBITaMiHaMM. AHTHUBITaMiHN HaldacTille OAOKYIOTh aK-
THUBHI ITIeHTPU PEPMEHTIB, BUTICHAIOUM 3 HUX BIAIOBIAHI BiTaMiHH, 1110 BUKO-
HYBaAU POAB KOPepMeHTIB. A0 HEAABHBOIO 4acCy aHTUBITaMiHaMU BBayka-
AUCH PEYOBUHU — CTPYKTYPHI QHAAOIUW BITAMIHIB, sKi IIICAS BBEACHHS B
OpraHi3M BUKAWKAAU CTaH Tilo- abo aBiTaMiHO3Yy.

3apa3 cepep aHTHBITaMiHIB PO3Pi3HAIOTH ABI Ipymiu: 1) pedyoBHUHM, CTPYK-
TYPHO HOAIOHI AO HATHMBHUX BITAMIHIB, 2) PEUYOBUHM, IO BIAPIZHAIOTHCS 3a
CTPYKTYPOIO BiA BITaMiHIB, ane 3AaTHI MOAM(DIKYBATH XIMIYHY IIPUPOAY BiTaMiHIB
I mpurHiYyBaTH IX OioAOriuHY Ajto. OT’Ke, aHTHUBITAMIHM MOJKYTb MaTH Pi3HI
CTPYKTYPYy Ta MEXaHi3M Al Ha HATUBHI BiTaMiHW, TOMY AO @HTUBITAMIHIB MOXK-
Ha BipAHeCTH 1 AedKi (pepMeHTH, 1110 MalOTh 3AQTHICTL PO3IIEIAIOBAaTU abo
3B'I3yBaTH BiTaMiHU i MM MO30aBASITH IX 3AQTHOCTI IIPOSIBASITU CBOIO AfIO.
Hanpuknaaa, TiaMiHa3a PO3IIEIAIOE MOAEKYAY BiTaMiHy B, acKopOaTOKCHAA-
3a poamienntoe BitamiH C, aBiamH 3B'si3ye GiOTHMH B GiOAOTIYHO HEAaKTUBHUMI
KOMIIAEKC.

CTpPYKTypHO HOAIOHI aHTUBITaMiHU € aHTMMeTaboAiTaMu, 6O IPU B3a€-
MOAIl 3 annopepMeHTaMM YTBOPIOIOTH HEAKTUBHUN (PEPMEHTHUU KOMIIAEKC,
HEe3AATHUM AO IIPOAOBJKEHHS peakllil. baraTo 3 HUX 3aCTOCOBYETHCA B AIKY-
BaABHIN crpasi. Tak, aHTHUBITaMiH (@HTAroHicT) BiTaMiHy K 3acTOCOBY€ETHCA
AAS IPUTHIYEHHS 3TOPTaHHS KPOBI 3 METOIO MPOMIAAKTHUKU TPOMOO3iB; CYAb-
daniramiam gk anTaronictu [TABK — A AiKyBaHHS iHEKIIMHUX 3aXBO-
PIOBaHb; NTEPUAWHU (QHTUBITAMIiHM (QPOAIALIMHY) — AATI AIKYBAHHS A€U-
KO3iB; TiApa3uA i30HIKOTMHOBOI KMCAOTH (Q@HTUBITaMiH HIKOTMHOBOI KHCAO-
TH) — AAS AIKYBaHHSI TyOepKYABO3Y.

AesKi aHTHUBITAMIHM 3aCTOCOBYIOTHCHA AASl BUKAMKAHHS €KCIIEpUMEH-
TaABHUX MOAEAEH Tino- abo aBiTaMiHO3iB. Hampukaap, aHTHBiTaMiH BiTaMiHy
B, riapokcuTiaMiH BUKOPUCTOBYIOTH B €KCIIEPUMEHTaxX AAS BIATBOPDEHHSA Tia-
MiHOBOI HEAOCTATHOCTI. AHAAOTIYHO A€30KCUIIIPUAOKCHUH Ta TOMOIIAHTOTEHO-
Ba KUCAOTQ BUKAUKAIOTH B €KCIIEPUMEHTAABHUX TBAPWH BIAIIOBIAHI TiNOBI-
TamiHo3u Bg i Bs.

AOITIABHO THAKPECAWUTH, IO aHTHBITaMiHM, SIKi CTPYKTYPHO IOAIOHI AO
HATUBHUX BITaMIHIB (CTPYKTYPHO IIOAIOHI QHTUBITAMIHM) € PI3HOBUAHICTIO
QHTHUMETAOOAITIB, A0 AKUX BIAHOCATH IIle aHTArOHICTH 'OPMOHIB, (DePMEHTIB,

149



MeAIaTOpiB HEPBOBOI CUCTEMH Ta IHIN. AHTHBITAMIHU IIWUPOKO 3aCTOCOBY-
IOTh B MepUIUHI (TabA. 3.1).

Tabauns 3.1. 3acrocyBaHHSI aHTUBITaMiHIB

Biramian AHTHBITAMiHU Mexani3m it 3acrocyBaHHI
B, lippokcutiaMmin | 3aMileHHs KOQEepMEHTIB S
- m ExcnepumMenTanbHi TiMOBITaMiHO3H
B, Juxsnoppubodiasin ——
ITABK Cynbdaninamian —— bakrepuuunni Ta 6aktepiocTaTuuHi
npenaparu
By, AmiHONTEpMH Brnokye yrBOpeHHs JlikyBaHHs JIeHKO3iB
KOEepMEHTY
B, IHO3MT 3B’s13yBaHHs KOEPMEHTY
K Juxymapon 3aminieHHs kodpepmenty | I[Ipemaparu, mo NpoTUAIIOTE
3TOPTaHHIO KPOBi

TECTOBI 3ABAAHHST AAST CAMOKOHTPOAIO
3 PO3AINY "BITAMIHU"

1. Ao ckrapy SKUX KOPepMeHTIiB BXOAUTD BiTaMmiH B,?
A. TT1O, TAD.

B. [TAAO®, TTAMO.

C. OMH, ®AA.

D. KoeH3umMm A.

E. HAA, HAA®.

2. INpu gKii AleTi mipBUIyeTbCs TToTpeda y BiTaMiHi Bg?
A. BiAKOBIH.

B. ByraeBopHeBi.

C. TTpu B>)KUBaHHi BEAUKOI KIABKOCTI KAITKOBUHU.

D. Aimipniin.

E. Ilpu B>)XMBaHHI BEAUKOI KIABKOCTI KPOXMAAIO.

3. TlamieHT CKap>KUTHCSI HA BTPATy AlleTUTy, TOAOBHUM OiAb, ITOTAHUU COH.
O06'eKTUBHO CIIOCTEPIraloThCd rillepkepaTos, 3allareHHs o4el, BUIlaAaHHS BOAOC-
Cs, 3araAbHe BUCHa)XeHH4 OpraHi3My. 3 aHaMHe3y BiAOMO, 110 XBOPUM TPUBAAUN
yac B)KUBaB puo'ssunii xup. Lo MO>KHa 3amipA03pUTH ?

A. T'inepsiTamiHO3 BiTaMiny D.

B. TI'imositamino3 BiTaminy D.

C. l'ineppiTamiHO3 BiTaMiHy A.

D. l'inosiTamiHo3 BiTamiHy A.

E. T'inepsiTamino3s BiTaminy F.

4. XBOpHUY CKap’KUTHCA Ha BTPATY 3AQTHOCTI PO3PI3HATUA IIPDEAMETH B CYTiH-
Kax. ['lpy orasal XBOporo BiA3HAUE€HO AYIIIeHHd IIKIpH, IIOCUAEHE i1 OPOrOBiHHA,
KOH'IOHKTHUBIT 1 KcepodTaabMilo. JKi ITpUYWHN TaKOT'O CTaHy ?

A. T'inepsiTaMizno3 BiTaminy D.
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B. l'imosiTamino3s BiTaminy D.
C. TI'ineppiTamMiHO3 BiTaMiHy A.
D. l'inosiTamino3 BiTaMiny A.
E. l'inepsiTtamino3s BiTaMiny E.

5. SIK mepeKoHAaTHCh ¥ 3a0e3IledeHHi opraHi3zmy Bitaminom B, ?
A. Busnauutu BMmicT [1BK B ceui.

B. I'lpoBectn nnpo0y PaTHepa.

C. 3podutu npody PobepTca-CTOABHIKOBA.

D. BusHaumTu BMICT KETOHOBUX TiA Y Cedi.

E. Busznauutu pH Kposi.

6. IpogBu K-rinosiTaMiHO3Yy.

A. Tpomb03Hu.

B. I'lipAmiKipHi KDOBOBUAUBH.

C. I'lipBulIleHe 3rOPTaHHS KPOBI.
D. BunapaHH4 3yOiB.

E. AepmatuTn.

7. MaTu HEMOBASITU CKap’KUThCSI Ha IMOTaHUU COH AUTHHU, TMAAKCUBICTH,
APaTiBAUBICTE, IOTiHHS, OOAUCIHHSA MOTHUAUIN. SIKe 3aXBOPIOBaHHSI MOKHA IPUITY-
CTUTH?

A. Llunry.

B. PaxiT.

C. Bepi-0epi.

D. I'leaarpy.

E. Auemito Apaicona-bipmepa.

8. BioaoriuHa poAab BiTaminy B;.

A. BXOAUTB AO CKAQAY aMiHOTpaHcdepas.

B. BXOAUTE AO CKAGAY AeKapOOKCHAA3 aMiHOKHMCAOT.
C. BXOAUTB AO CKAQAY CYKIIMHATAETIAPOTeHa3HU.

D. BXOAUTB AO CKAQAY i30IIMTPATAETiAPOTeHAa3 .

E. BXOAUTB AO CKAQAY IipYyBaTAETiAPOTeHa3H.

9. Ae B opratiaMi yTBOpPIOIOTHCSI aKTUBHI hopMHU BiTaminy D?
A.Y meuiniri i HUpKax.

B. Y meuiHili i mAIIIAYHKOBINM 3aA03i.

C. Y MO3Ky i HUpKax.

D. Y neuinni i Mo3Ky.

E. Y neuinmni i M's13ax.

10. B excriepuMeHTaABHUX TBAPUH, SKUX YTPUMYBAAU Ha CIIelliaAbHIM Al€Ti,
CIIOCTEePIraroThCs M'si30Ba AUCTPOQis, JKUpoBa iHQIAbTpallid MeuiHKu, AereHepa-
IIig CHMHHOI'O MO3KY, AeTeHepaTHBHI 3MiHM pelpOAYKTHUBHUX opraHis. ['inmo- yu
rinepsiTaMiHO3 IKOTrO BiTaMiHy MOJKHA 3aIlipA03pUTH ?

A. lnosiTamMiHO3 BiTaMiHy A.

B. I'lnepsiTamino3s BiTaminy A.

C. I'inositamino3s BiTaminy E.

D. l'inepsitamino3 BiTaminy E.

E. l'inmosiTamino3s BiTaMiny F.
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11. Bioaoriuna poab BiTaMiHy Bs.

A. Bepe yuacTb Yy TKAHUHHOMY AUXaHHI.

B. Bepe y4yacTh y TpaHCaMiHyBaHHI aMiHOKHCAOT.

C. Bepe y4acTh y AeKapOOKCHUAIOBAHHI aMIHOKHCAOT.
D. Bepe y4acTb B i30Mepu3allii aMiHOKHACAOT.

E. Bepe y4acTb y METUAIOBAHHI CyOCTpATIB.

12. SIxi BiTaMiHM CHHTE3YIOThCS B OPTaHi3Mi AFOAMHM ¢
A. Bs, D3 By

B. B;, D3, A

C. B; Byo Bs.

D. B, C, A

E. P, D;, A

13. ITo Take npoBiTamMiHM?

A. 1le pedoBHHY, 9Ki YTBOPIOIOTHCSA 3 BiTaMiHIB.

B. Lle monepepAHUKHU (HeaKTUBHI (POPMU) BiTaMiHIB.

C. Lle peuoBrHY, 5IKi MalOTh BAQCTHUBOCTI BiTaMiHIB i TOAIOHI A0 HHX 3a OyAOBOIO.

D. Lle peuoBuHM, g9Ki MalOTh BAAQCTUBOCTI BiTaMiHiB i He MOAIOHI A0 HUX 3a
OyAOBOIO.

E. Lle pedoBuHHY, SKi OAOKYIOTE Aif0 BiTaMiHiB.

14. XBopuil CKap>XKUTHCS Ha 3araAbHY M's1I30BY CAAOKiCTb, OOAL B AIASIHIII cep-
1. [Tpu 06'€eKTUBHOMY OTASIAL BUSIBACHI 3alIaAbHI IIPOIECH CAM30BOi OOOAOHKY SI13H-
Ka i ry0, KepaTuT, BaCKyAsIpU3allito poriBKu. [ino- uu rinepBiTaMiHO3 SIKOTO BiTaMiHy
MO’Ke BUKAUKATHU TaKUU CTaH?

A. T'inepsiTaMiHO3 BiTaMiHy A.

B. I'inosiTaMizO3 BiTaMiHy A.

C. l'imepsiTamiHO3 BiTaMiHy B,.

D. l'imosiTamino3 BiTaMiny B,.

E. lNnositamino3a Bitaminy C.

15. Ao ckAapy 9KuX Ko(pepMeHTiB BXOAUTH BiTamiH Bg?
A. HAA, HAAOD.

B. TT1®, TAD.

C. ©AA, OMH.

D. TTAA®, TTAMO.

E. Koensumy A.

16. fIka 3 mepeAiveHNX AQHOK OOMIiHY HOpYIIyeThCsA IpH B-rinosirtaminosi?
A. TpancaMiHyBaHHS aMiHOKUCAOT.

B. Ae3aminyBaHHS aMiHOKHCAOT.

C. OKUCHEHHS )KUPHUX KUCAOT.

D. CunTes >XMpPHUX KHUCAOT.

E. OkucHioBaAbHE AeKapOOKCHUAIOBAHHS MTiPOBUHOTPAAHOI KUCAOTH.

17. XBOpHUA CKap>KUTHCS Ha BIACYTHICTB QlleTUTY, HyAOTY, OOAL B ALASHIT JKUBOTA,
IIPOHOCH, TOAOBHUM OiAb, 3aTIaMOPOUYEHHS, FaAIOIMHAL, BTpaTy mam'sti. O6'eKTuB-
HO CIIOCTepiraeThbCsl AepMaTUT Ha Ini, 00AnYYi i KucTax pyk. HepocTaTHICTE IKOTO
BiTaMiHy Mae Miciie?

A. Bitaminy B;.
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B. Bitaminy B,.
C. Bitaminy Bs.
D. Bitaminy B;.
E. Bitaminy Bg.

18. XBoporo Ha TyOepKyAbO3 TPUBAAWUM 4Yac AiKyBaau izoHiazmpom. Hepes
AESIKMY 4Yac MOYaAM CIIOCTepiraTy IiABHUILEHe AYIIeHHS LIKipH, BUIIAAQHHS BO-
AOCCH, AePMaTHUT. SIKa MOKAUBA IPUYKWHA TAKOTO CTaHY ¢

A.Y XBOpPOro BUHHUK TilIOBiTaMiHO3 BiTaMiHy B;.

B. Y XBOpOro BUHUK TiOBITaMiHO3 BiTaMiHy B,.

C. Y XBOpOro BUHUK TIilIOBiTaMiHO3 BiTaMiHy Bg.

D. Y XBOpOro BUHUK TiNOBITaMiHO3 BiTaMiHy Bjj.

E. ¥ XBOpOro BMHUK IilIOBITaMiHO3 BiTaMiHy By,.

19. XimiyHa npupoaa eHAOTeHHOro (hakTopa BiTaMiHy Bj,.
A. Aimip.

B. MykomporeiH.

C. ITpocTuti OiAOK.

D. I'loAiniennTuA,

E. HyraeonporeiH.

20. I'lpu 0OcTe>XKeHHI XBOPOTO BUABAECHO 3HUKEHHS KUCAOTHOCTI HIAYHKOBOT'O
COKY, 3MiHUM 3 OOKY HEpPBOBOI cucTeMHU. [Ipr aHaAi3l KPOBI BUSBAEHO TiIEPXPOMHY
aHeMilO, HasIBHICTb BEAUKUX €PUTPOLIUTIB (MeraronuTis). I'inno- um rineppiTamMino3
SIKOTO BiTaMiHy MO’KHA 3alliAO3pUTH ¢

A. TinosiTamino3s BiTaminy PP.

B. l'imepBiTamino3s BiTaminy PP.

C. I'imosiTaMiHO3 BiTaMiHy Bg.

D. l'inepsiTaMiHo3 BiTaminy Bg.

E. l'imosiTamino3 BiTaMiny By,.

21. XBopul CKap>KUThCS Ha CXYAHEHHS, 3araAbHY CAQOKICTBh, 3aAMIIIKY, OOAi
B ceplj, neTexiaanbHI KDOBOBUAMBY, KDOBOTOUYUBICTE ICEH, PO3XUTYBAHHS 1 BUIIA-
AaHH4 3y0iB. AedinuT gKoro BiTaMiHy B OpraHi3Mi Mae Micre?

A. Bitaminy PP.

B. Bitaminy B;.

C. Bitaminy B,.

D. Bitaminy C.

E. Bitaminy K.
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PO3AIA 4. BIOXIMIA TOPMOHIB

1. 3ATAABHI BIAOMOCTI ITPO TOPMOHUA

B oprani3Mi AFOAMHU HapaXOBY€eThCA IPUOAU3HO 100 TPUABIMOHIB KAITUH
Pi3HOI OyAOBU 1 IpU3HAYEHHS, Ki (POPMYIOTE LAY PSIA BUCOKOCIIEIiani30Ba-
HUX TKQHWH, OPTaHiB i cucTeM. €AHICTS 1 ITIAICHICTB OYHKIIIN i peakiliil opra-
Hi3My 3a0e3meuyeThcs TUM, IO BCi MpoIlec, SKi nepediraioTh y KAITUHAX,
TKaHWHAX, OpraHax i cucreMax opraHiB, B3aEMO3B 's13aHi i B3aeMoIriaaerai. Llen
B3a€EMO3B'SI30K 3yMOBAEHHH HasIBHICTIO B OPraHi3Mi ABOX CHUCTEM PeryAsIiii i
Y3TOAPKEeHHs (DYHKIIiIM: HEPBOBOI i TODMOHAABHOI (€eHAOKpHHHOI). HepBoBa
CUCTeMa TIOAIOHA A0 CKAAAHOI TeAeOHHOI CiTKH, KA 3 AOTIOMOTOIO APOTIB
3'epAHyE pARepeno iHdopMariii 3 MiciieMm il oTpuMaHHs i Ajl. EHAOKpHHHA crcTe-
Ma BUKOPHCTOBY€E KPOBOOOIT AAS TTepeaadi iHdopMaliil y (popMi BUCOKOCIIe-
ITiaAi30BaHUX XiMIYHUX PEYOBHH, 1110 HA3WBAIOTHCSI TOPMOHAMU; 1151 CUCTEMA €
"6e3ApOTOBOIO".

TepMmiH "TOpMOH" TTOXOAUTE Bia rperbkoro hormao, mo o3Havae "30y-
MKyBaTH', "IPUBOAUTH B pyX . HazBa BBepeHa Bbetinicom i Ctapaiarom y 1905 p.
IIpYU BUBYEHHI BIAKDUTOI'O HUMU CEKPETHHY, TOPMOHY IIIAYHKOBO- KHIIIKOBOI'O
TpakTy. EHAOKpMHHA | HEpBOBa CUCTEMHU PA30M 3a0e3MeuyIOTh ITIOCTIMHICTD
BHYTPIIIIHBOTO cepepoBuINg, roMeoctas (Kaop bepnap). HeltporymopanbHi
MEXaHI3MU pearyroTh Ha Pi3HOMAHITHI 3MIHU 30BHIIIHBOIO i BHYTPIIIIHBEOI'O
CcepepOBUINIA Ta 3a0e3MedyIoTh aAeKBAaTHY PeaklIlilo OpraHi3My Ha ITi 3MiHU.
['opMOHM OepyTh y4acTh Y BCiX B&JKAUBUX IIPOIeCax JKUTTEAIIABHOCTI opra-
HI3MYy, 30KpeMa y PO3MHO’KEHHI, POCTi, AudpepeHItialiii i pO3BUTKY, apallTa-
Ol A0 3MIH HAAXOAJKEHHS IIOJKMBHUX PEUYOBUH, PIAVHM, €AEKTPOAITIB.

CHHTe3YIOTBCS TOPMOHH Y CIIelliani30BaHUX KAITHHAX €HAOKPHUHHUX 3a-
A03 (EHAOKPUHHMH — CEKPEeTYIOUUM BCEPEAHHY), CEeKPeTYIOThCI i3 HUX Yy
KPOB y BIAIIOBiAB Ha crieliiu@iuHi CUTHaAH, AOCTaBASIOTHCS KPOB'FO AO TKAHWH-
MillIeHeH, Ae BUKAUKAIOTE CIleU(iuHy OIOAOTTUHY 4k (Di3iOAOTIUHY aKTUBHICTE.
KoHIIeHTpallisi TOPMOHIB B KPOBi Ay’Ke HU3BKA, Bia MIKPOMOASIPHOI (10° MOAB/A)
AO TKOMOASIPHOI (10712 MOAB/A), ane KIABKICTB MOAEKYA, sIKa BIATIOBIAQ€E T1iit
KOHIeHTpallii, Beanuesna — 10'-10'7 mMonekyA/A, TPAKTUYHO TPUABLAOHU
MOAeKyA y 1 AiTpi Kposi. Ll BeAmdye3Ha KiABKICTH MOAEKYA TOPMOHIB POOUTH
MOJKAVBUM IX BIIAMB Ha KOJKHY OKPEMY KAITHHY OpraHizMy. Aae TOPMOHU
AIIOTH HE Ha BClI KAITUHU, a AMIIE Ha KAITHHH-MIIIIEH], IO MICTITh CHEIU-
(hiuHi GirKM-perienTopy, SKi 3B'I3yIOTh MOAEKYAY TOPMOHIB i3 BUCOKOIO BUOIp-
KOBicTIO. PelieniTopu AOKaAi3oBaHi y IAa3MaTUUHIN MeMOpaHi KAITHH abo iX
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OUTONAA3MI ur JAPi. KiABKICTE pelenTopiB y KAITHHI He IIOCTIMHA 1 PEryAto-
€TBCS @00 KIABKICTIO BAAQCHOTO TOPMOHY, ab0 Aj€ro iHIToro ropmoHy. Ha maas-
MAaTH4YHIM MeMOpaHi KiABKICTh PeLeNTOPiB MOJKe AOCATATH AECATKIB THCTY.

Yac >KUTTSA TOPMOHIB Y KPOBI HEBEAUKNY, IIPUYOMY AASL TOPMOHIB Pi3HUX
IPYII Pi3HUM I CKAGAQE, SIK IIPABMAO, XBUAWMHU YU TOAMHM, & AT TUPEOIAHUX
TOPMOHIB IIUTOBUAHOI 3aA03U — AHI. SIK TIABKM MWHAE HEOOXIAHICTB y Ail
TOPMOHIB, BOHU IIIBHAKO IHAKTUBYIOTBECS IIA AI€IO BIAIIOBIAHWX (DEPMEHTIB.
Yac, 3a 9Kui TOpPMOHN BUKAUKAIOTE ITEBHY Oi0AOTIUHY UM (Di3iONOTTUHY BIAIIOBIAB,
TaKOXK pisHMU. Hanprkaap, nediHka IIOYMHAE BUKMAQTH TAFOKO3Y BXKe 4epes
AEKIABKA CEKYHA, ITICAS BUAIACHHS aAPEHAAIHY B KPOBOOOIT. AAS IHIITUX TOPMO-
HIB PeaKlli TKaHWH-MIIIeHel AOCATaE MAaKCUMyMy 4epe3 XBUAMHY, TOAMHU Y1
HaBITb AHI (AAS TUX JKe TUPEOIAHUX TOPMOHIB IITUTOBUAHOI 3aA03H). Lli BiamiH-
HOCTI B 4aci, HeOOXIAHOMY AAST BiAIIOBiAl, 3yMOBAEHI MEXaHiI3MOM Aii TOPMOHY.

KpiM ropMoHiB, SIKi BUAIAIIOTECSA ¥ KPOB 1 AIFOTH Ha TKAHMHMY, 10 BIAAQ-
A€HI BiA MICIIg YTBOPEHHS, € TOPMOHY, SIKi IIPOSIBASIOTH CBOIO AII0 Y TOMY JK
OpraHi, B IKOMy BOHU CHUHTE3YIOTBCS, TOOTO Ha HEBEAMKIN BIACTAHI Bip MiCIA
CHUHTe3y (MapaKpMHHA Aid), a0 HaBITh AIFOTH Ha KAITHHY, IO iX CEKPETYIOTh
(aBTOKpHHHA Ajs). AO TOPMOHIB MICIIEBOI Ail BiAHOCATH TOPMOHM ITIAYHKOBO-
KUIITKOBOTO TPaKTY, ITPOCTAaTAQHAMHY, TPOMOOKCAHU 1 AeMKOTPiEHN, CEPOTOHIH
i ricramiH.

1.1. Khracudikaiiss TopMOHiB

IcayroTh MOpoaoriuHa, ximiuHa, (piziororiuHa Kaacudikarlii TOPMOHIB.
3a MOPGOAOTIUHOIO KAACU(DIKAITIEI0 TOPMOHU PO3AIASIIOTL 3aAeKHO Bia, MicCITs
IX CHHTe3y, HAlIPUKAQA, TOPMOHU Tito(is3a, IIUTOBUAHOL 3aA03H, INAIIAYHKO-
BOI 3aA03M, HAAHUPKOBUX 3aA03, CTAaTEBUX 3aA03 TOLNO. Ane psp (PakTiB He
BIAIIOBIAQIOTE TAKOMY IOAiAY. Tak, CTaTeBi TOPMOHU YTBOPIOIOTECS B Pi3HUX
MICIISIX: CTaTEBUX 3aA03aX, KOPI HAAHUPKOBUX 3aA03. AedKi TOPMOHU TillOTana-
MycCa HasIBHI B iHIIMX BipAiA@X MO3KY, HIMIIMKOMOAIOHIW 3aA03i, HMIAYHKOBO-
KHUIIIKOBOMY TPAaKTi. A TOAOBHUM € Te, IIJO He TIABKM B €HAOKPUHHUX 3aA03aX,
a MaiKe y BCIX OpraHax i TKAHWHAX OPraHi3My € KAITMHU, B SKUX CUHTE3Y-
IOTHCSI TOPMOHU. LIi KAiTrHYM pi3HMX opraHiB 00 'epHyIOThCS B AITYA-cucteMy i
Ha3MBAIOTBCS allyAOIIMTaMU. ATTYAOITUTH BUPOOASIOTE KaTEXOAAMIHY, TiCTaMiH,
CEPOTOHIH, MEAATOHIH, AeSIKI TOPMOHM Tirmodi3a, raCTpyUH, CEKPETHUH TOIIIO.

3a XiMIYHOIO IIPUPOAOIO TOPMOHMU IIOAIASIOTECS Ha TaKi rpymu (TalOA. 4.1):

1) OIAKOBO-TIENITTUAHI (IIPOCTi OIAKM, CKAQAHI OIAKH, TIENITUAN);

2) cTepoipHi;

3) MOXiAHI aMiHOKHUCAOT (HEMEIITUAHI).

BiABITICTH TOPMOHIB BiAHOCUTECS AO OIAKOBO-IENTUAHUX. CTEPOIAHY CTPYK-
Typy MalOThb TOPMOHU KOPYU HAAHUPKOBUX 3aA03 1 CTaTeBi TOPMOHY, a IIOXIA-
HUMU aMiHOKHUCAOT € TUPEOIAHI TOPMOHM IIIUTOBUAHOI 3aA03U I TOPMOHU MO3-
KOBOTO I1apy HAAHUPKOBUX 3aA03. MoOXKHA BHUAIAWTU IIIe YETBEPTY IPYILY
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TOPMOHIB — MOXIAHI apaXiAOHOBOI KMCAOTH (IPOCTAarA@HAMHU, TPOMOOKCAHU 1
AEUKOTpi€HM). BIAKOBO-TIENTUAHI TOPMOHM, Ha BIAMIHY Bi IHIIIMX TOPMOHIB,
MalOTb BUAOBY CIELH(IYHICTE.

3a OioAOTIYHUMU (PYHKITIIMU TOPMOHM AIAITH Ha TaKi IPYIIH:

1. 'opMOHY, IO PEryAIOIOTH OOMIH BYTAEBOAIB, KMPIB, aMIHOKUCAOT:
IHCYAIH, TAFOKATrOH, TATOKOKOPTHKOIAY, QAPEHAAIH.

2. T'opMOHH, III0 PETYAIOIOTH BOAHO-COABOBUY OOMIiH: aABAOCTEPOH, Ba-
30IpPEeCHH, aHTIOTeH3WH, HaTPIiNypeTUYHNN (PaKTOP ITepepACepAd.

3. ['opMoHwy, 1110 peryarooTh OOMiH KaAbIlio i (pocdaTiB: mapaTropMoH,
KaABIIATOHIH, aKTUBHI (popmu BiTaMiny D.

4. T'opMOHH, 1IIO BIAIOBIAQIOTE 3@ PENPOAYKTUBHY (PYHKIIIIO OPTaHi3MYy:
QHAPOTeHH, eCTPOreHH, IIPOreCTePOH, TOHAAOTPOIIHI TOPMOHY, IIPOAAKTHH.

5. l'opMoHy, 1110 peryAroloTh (PYHKIII TeprudepunyHuX eHAOKPUHHUX 3a-
AO3: TOPMOHH TIIIOTAAAMyCa, TPOITHI TOPMOHH Tinodisa.

VY nift kracuikartlil He BpaxoBYETHCSA MOAI(DYHKITIOHAABHICTE PSIAY TOPMO-
HiB. Haniprkaap, aaApeHaniH peryAroe He TIABKM OOMIH PEYOBHH, aae M 4aCTOTy
CEepIIeBUX CKOPOYEHb, KPOB'SHUM THCK, 3MEHIITyE CIa3M OpOHXIB. AesKi Top-
MOHM He BKAIOUEHI B KAacuikariio 3a (PYHKIJSIMU, OCKIABKM BUKAUKAIOTh
Pi3HI 3MiHH, cepep AKX He BUAIAEHO MEPBUHHUX (TUPOKCWH, COMATOTPOITIH).

1.2, Peryasinisi CUHTe3Yy i ceKpellii TOpMOHiB

EHAOKpHHHI 3aA031 € CKAGAOBOIO YaCTMHOIO CHUCTEMH HEHMPOTI'yMOPaAb-
HOI peryadriii opraniamy. Ha puc. 1 mokasaHo mpsiMi ¥ 3BOPOTHI 3B'SI3KU He-
PBOBOI i €eHAOKPUHHOI cucTeM. [Tip BIAMBOM Pi3HOMAHITHMX 30BHIIIHIX i
BHYTPIIIHIX [IOAPA3HUKIB BUHUKAIOTh EA€KTPUYHI IMITYyABCH (IIOTEHITIaAU All) ¥
CIIEITiaAi30BaHUX Ay’Ke UYTAMBUX PeLeNTOpaX, IO NEePeAAIOThCS AOLIEHTPO-
BMMHU HEPBOBUMM BOAOKHaMU A0 KAITMH LIHC. I'licaa oOpoOku indopmariil B
HHC curnaau nepepatoThbesa Ha nepudepito. [lip mpaMumM KOHTPOAEM HepBO-
BOI CUCTEMM 3HAXOAATHCS TIMOTaAaMyC i MO3KOBA PEYOBUHA HAAHUPKOBUX
3aA03. [HIIN eHAOKPHHHI 3aA031 3B'SI3aHi 3 HEPBOBOIO CHCTEMOIO OIIOCEPeA-
KOBaHO 4Yepe3 FOpMOHHU TilloTaraMmyca i rirmodisza. Y BIATIOBiAb Ha CHUTHAAM i3
LIHC rinoTaraMyc CHUHTe3ye 1 CEKpeTye TilOTaAaMiuHI PeryAdTOpHI TOPMOHU
ABOX THIIIB — AIOEpUHU i CTATHHM, fIKi Yepe3 CUCTEMY ITOPTAABHOI'O KPOBOOO-
iry riroiza HaAXOAATH A0 KAITMH apeHorinodiza. KoykHuil rinoraramMivyHAN
TOPMOH PEeryAIO€ CEKPeLlilo SKOIOCh OAHOI'O TOPMOHY II€PEAHBOI 4aCTKU IiIlo-
iza. AibeprHU CTUMYAIOIOTH CEKpeIif0 FTOPMOHY Iinodisa, a CTaTUHU IIPU-
THIYYIOTE. ['OpMOHM apeHOTrInOMI3a, SKi Ha3MBAIOTECSA TPOITHUMU a00 TPOITiHA-
MM, BUAIASTIOTBCS B KPOB, TPAHCIIOPTYIOTHCS AO IEBHOI €HAOKPUHHOI 3aA03H,
CTUMYAIOIOTE YTBOPEHHS 1 CEKpeLlitd0 Hero IOpMOHIB. ['opMoHM niepudepny-
HHUX 3aA03 AIFOTh HA OPraHM i TKAaHWHU-MIIIEH], BUKAMKAIOUM BIiATIOBIAHI ¢oizio-
AoTiuHi 1 GloAorivuHi 3MiHM. I3 TOUKM 30py HepeHocy iHopMariil 6ararocTryie-
HEBUH NPOIeC MOKHA PO3TASAATU SIK 'TIOCUAEHHS TIOTOKY iHopMartii'.
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LleHTpanbHa HepBoBa cucTeMa

i
linoTtanamyc

HepBoBi 3B’A3kM

CnUHHUIA JlibepuHu, . _
MO30K cTaTUHM AHT”?(%F"\T;:”H”” ---->| HedpoHu
i E o M’a3n maTtku,
I \ KCATOLMH- -~ ---- | monouHux 3anos
:
! MenaHouuT-
i / cTUMynioBanbHUn ---»|  MenaHounTy
i ropMoH
' MepenHs yacTtka _
i Comaro- MponakTuH------- »| MonouHi 3anosmn
1 TpOMiH /
: T = donikyno-
' KopTuko- . TtoTeiHisytounin .
E TPOMiH Tmpec:npoan FOPMOH CTVIM)r/gp}O'\EI!ca)JJbHVIVI
i ; i l E
MoaskoBa Kopa ¥ v ¥
Hapne:vcl)pB:IoHBamx HaAHNPKOBMX m“;gqunga AeUHnKN CiM’aHUKM
3an03 3anos
AOPEHAIIH KOPTU30I TUPOKCWH ECTPOIeHN AHOPOIEHU

Puc. 4.1. 3B'93KHM €eHAOKPUHHOI Ta HEPBOBOI CHUCTEM.
CyuiAbHI cmMpIAKU NO3HAUAXOMbL CUHMeE3 (CeKpeuilo) rOpMOHY, NYHKMUPHI — BNAUB
T'OPMOHY HQ OPraHU-MIWEHL.

CunTe3 1 CceKpellii TOPMOHIB BCIX BHAIB PEI'YAIOIOTECS MeXaHi3MaMUy,
IITO TIPAITIOIOTH 38 IIPUHITUIIOM ITO3UTUBHOI'O i HETaTUBHOT'O 3BOPOTHUX 3B'SI3KiB.
Tak, KOHIIEHTpAllid Yy KpPOBI FOPMOHIB Nepu(epUYHUX 3aA03 YU TPOITHUX
TOPMOHIB Tinogiza BIAMBAE Ha CEKpellilo TOPMOHIB rinoTaramyca i rinmodisa.
Hanprkaap, INABUIIEHUN BMICT Y KPOBI TUPOKCHHY TAaAbMY€ CEKpPELo TH-
PEOAIOEPHHY TiIIOTaAAMYCOM 1 TUPEOTPOIIiHy rinodizom. Ha MBUAKICTE cek-
pellii TOpPMOHIB €eHAOKPUHHUMM 3aA03aMU BIIAMBAIOTH TAKOJK HASBHI Y KPOBI
IPOAYKTH MeTaboAi3My, ioHu. CeKpellisd AeIKUX TOPMOHIB MIATTIOPSIAKOBYETh-
Csl TIEBHUM OiOAOTIYHUM pUTMaM. TaKUM YMHOM, SIK TIALKM TOPMOH TTOYMHAE
AIITA Ha YYTAUBY AO HBOI'O KAITMHY YU I'PYIYy KAITHMH, OAHOYACHO BHMHUKAE
CUTHAA, KOTPUU TaAbMye Al0 TOpMOHY. LluMm curHaroM € abo MiABUIIEHUMN
BMICT IHIIIOrO TOPMOHY, @D0O KOPEKIIid MOKa3HUKa I'OMeOoCTasy, 3MiHa SKOro
OyAd IEPBUHHOIO IPUYWHOIO aKTUBAIlil ITIEBHOI 3aA03M1.
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Y pe3yabTaTi HaAAMIIIKOBOTO UM HEAOCTATHBOTO YTBOPEHHSI FOPMOHIB
PO3BUBAIOTLCS €HAOKPHHHI 3aXBOPIOBaHHA. [ liABUITIEHHS IIPOAYKITiI TOPMOHIB
Mo>Ke OyTH HaCAIAKOM 3AO0SIKICHOTO TEPETBOPEHHS KAITMH eHAOKPUHHOI 3a-
AO3U. 3HIDKEHHSI IIPOAYKIII TOpMOHIB 3B'si3aHe 3 HE3BOPOTHUMH IIOIIKO-
AKEHHSMU UM 3aTHOEAAIO KAITHH 3aA03U. [IprUumMHOIO IIOPYIEHb PETyAdIlil i
CHUHTe3y TOPMOHIB € IeHeTH4HI Ae(DEKTU KAITMH €HAOKPHHHOL 3aA03U abo
OiAKIB pelenTopiB KAITMH-MIIIIEHEN, are 3BUYAaMHO Ma€e Miclie He AedeKT
SIKOTOCh OAHOTO TeHQ, K IIPU OIABIIIOCTI MOAEKYASIPHUX XBOPOO, @ BPOASKEHI
HIOPYyIIeHHS PsiAy IeHiB, TOOTO CIIOCTepiraeTbcs OaraTo(aKTOpHA CIaAKOBA
CXUABHICTb AO PO3BUTKY IATOAOITYHOTO IIPOLECY.

A4 Gi0XIMIYHOL AlJaTHOCTUKY €HAOKPUHHUX 3aXBOPIOBAaHb BU3HAYAOTE B
KPOBI Ta iHIINX OiOAOTIYHMX PIAMHAX KOHIIEHTPAIIiF0 TOPMOHIB, IPOAYKTIB IX
O0OMiHY, @ TaKO’K BMICT MeTaOOAITIB, iOHIB, 110 PEryAIOETHCS BIATIOBIAHMMM
TOPMOHAMM.

1.3. MexaHni3M Aii ropMOHiB

MexaHi3M Ail TOPMOHIB 3aA€KUTH Bip 3AQTHOCTI iX MPOHUKATH 4depe3
MIAA3MaTUYHy MeMOpaHy KAITHUHU. BOAOPO3UYMHHI TOPMOHHU OIAKOBO-TIEIITHA-
HOI IPUPOAHY, @ TAKOK aApPEHaAiH He MPOXOAATH uepes3 MAa3MaTUdHy MeMO-
PaHy, a B3aEMOAIIOTSE i3 crielndivHnMyu MeMOpaHHMMU perenropaMu. BHac-
AIAOK B3a€EMOAII BKAIOYAIOTHCS BHYTPIIIHBOKAITUHHI IIIAIXY ITepeAadi iHdop-
Mallil, IKi PeTyAIOIOTb METaOOAI3M KAITUHY Ta PI3HOMAHITHI KAITMHHI IPOIIECH.
Ha piBHi mra3mMaTHuHOI MeMOpaHM Iepepada iHpopMarllii 3AIMCHIOETCS MIAS-
XOM TOCAIAOBHOI 3MiHM KoHGOpMaIllii MeMOpaHHUX OiAKIB (pelenTopHoro,
CIIOAYYHOIO) i dpepMeHnTy. OCTaHHIM PO3MIllleHUN i3 BHYTPIIIHBOI CTOPOHU
MeMOpaHU 1 KaTaAi3ye yTBOPEHHSI HU3BKOMOAEKYAIPHOI PEYOBUHU — BTO-
PHHHOIO ITIOCEPEAHNKA, MeceHAKepa. An(y3igd BTOPUHHOTO IOCEPEAHMKA
3a0e3redye MIBHAKE TOUIMPEHHS CUTHAAY IIO BCiM KAITMHI AO KOHKPETHHX
depMeHTIB UM iHIIMX OiAKIB, SIKi peani3yioTh BIATIOBIAb KAITUHU Ha NEPBUH-
HUW CUTHAA — TOPMOH YW IHIIy PEYOBUHY (HAIIPUKAAA, AlKY, OaKTeplanb-
HUM TOKCHH), IIO 3AQTHI 3B'I3yBaTUCH i3 TOPMOHAABHUM PEIeIITOPOM IIAa3-
MaTUYHOI MeMOpaHMU.

Bes3nocepepAHBOO MIMIEHHIO All BTOPMHHUX IIOCEPEAHUKIB CAY’KATh
pepMeHTH IIPOTEIHKIHA3U, AKi IMIAIXOM (POCHPrOPUAIOBAHHS AKTUBYIOTH YU
IHTIOYIOTE crlenu(iuHi KAITUHHI OIAKK. YCl CKAQAOBI KOMIIOHEHTH CKAAAQ-
IOTb CUCTEeMY (KackKap) i 3a0e3leuyroTb e(PeKTHUBHY Ilepepaudy 1 ITIACHUAEeH-
HS BIAIIOBIAHOI'O TOPMOHAABHOI'O CUTHAAY.

[lepmoro G6yaa BipKpUTa ajpeHIAATIIMKAA3HA MeCeHAKEepHa CHCTEMa, B
SIKI BTOPUHHUM TTocepeAHUKoM € Turaigamit AMO®. Crpykrypa nTAMO®,
peakllisg CHHTe3y, SIKy KaTaAaizye MeMOpaHO3B'si3aHa apAeHIAQTIIMKAA3a, 1 pe-
aKIlisg po3maAy IIip Al€ro dpocdopiecTepasu pO3TAgHyTL padimie. Cursan 3
TOPMOHAABHUX PeNeNTOpiB Ha aAeHIAATIIMKAA3y NHepepatoTb G-OiAKM ABOX
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TuniB: Gs-OINOK aKTUBye apeHiraTnuKAa3y, a Gi-0iaoK raabMye. G-OinKu
000X THIIB CKAAAQIOTHCS 3 ¢, 31 Y-CyOOAMHUITL, TTPUUOMY BiAPI3HSIOTBCS O
CyOOAMHHUITAMY, MAfOTh TleHTpH 3B's13yBaHHsa [TO i TAD Ta 3paTHI TiApOAisy-
Baty 3B's3aHmnii [ TO po TAD i mHeoprauiunoro gocdary. A0 BKAIOUEHHS
cucteMu G-0iAOK MICTUTB 3B's13aHUM 3 O-cyooannurieio FAD i He B3aeMopje
3 aAEHIAATIIMKAA30IO.

ITpuepHaHHa rOPMOHY 3YMOBAIOE KOH(OPMALiHI 3MIiHKM pernenropa i
G-6inka. Ocrannin mBrAKO 3B's13ye ['TO 3amicts TAD i B Takitt hopMi 3MiHIOE
AKTUBHICTb QACHINATIIMKAA3U (QKTUBYE UM FAABMYE, 3aA€KHO Bip, TuIy). OAHO-
yacHO cTuMyAroeTbcs ['T@a3Ha akTHBHICTE G-OiAKa i micas nepexopy I'TO y
FAD akTuBalliss apAeHIAATIIMKAA3Y ITPUIMUHSAETECSA. Birok-perterrrop, G-0inoK i
KaTaAITMYHA CYOOAMHUIIA AACHINATIIMKAQ3U PAa30M CKAAAQIOTH AACHINATIIVK-
AQ3HUN KOMIIAEKC. TpaHcMeMOpaHHa NepeAdda CUTHAAY KOMIIAEKCOM 3aBep-
IyeThesl yrBopeHHIM HTAMO. Aaai mepepada CUTHAAY TIOB's13aHa 3 Ajero TAMO
Ha BHYTPIIIHLOKAITUHHI KOMIIOHEHTH AACHINATIIMKAA3HOI CUCTEMM (PHC. 4.2).

Uepe3 akTUBAIIO AACHINATIIMKAA3HOI CHCTEMM PEaAi3yeThbCA Al appe-
HaAiHy (mpu 3B'si3yBaHHI 3 [-perienrropamu), Tarokarony, AKTT, TTT, roHapo-
TPOIHUX Ta PIAY IHIINX
TOPMOHIB. B KO>KHOMY BH-
IIaAKY 3POCTAHHS BCepe-
AVHI KAITHH-MillIeHel KOH-
nenTpariii TAM® 3ymoB- R, R,
AIOE aKTHBAILIO MPOTeiH-
KiHa3 tTumy A 1 dpocdopu-
AIOBAHHS HUMMU CIIEIu-
(piyaMx OIAKIB, @ TAKOX s AL, !
depmenTtiB. TAMO®-3a- \__/
AeskHe (pocdOpUAIOBaH- To rTo
HS1 3yMOBAIOE AKTHBAIo AT® OhE o
a0o0 IHTiOyBaHHS KAIOYO-

BUX (DepMEHTIB Pi3HIX Me-

TaOOATUYHMX ITUKAIB. Pobo-

Ta ACHIAATITMKAAQ3HOI CUC-

TEMU ACTAABHO OIUCYETHCS MpoteiHkiHaza A

IIPY PO3TASAL PETYAALIl 00-

MIHY TAIKOTEHY, A€ AAPEHa- Binok Binok-PO3H,
AlH 3allycKae KaCKapAHUH!
TPOLeC aKTUBALTL TAIKOTEH-
docdoprrasm Ta iHaKTU-
Ballli FAIKOTEHCHHTETasH. MeTaBoniuna a6o
BaraTocTapiliHicTh cucTe- disionoriuHa
MM Ma€ Ba’KAWBe 3Ha4YeH- BIiAMNOBIAb KMITWHM
HSI, OCKIABKM B TaKOMY

Iy I

MembpaHa

[MpoTeiH-
Oy docdartasa

Puc. 4.2. CxeMa ajAeHiraTIUKAA3HOI CHCTEMH.
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KAaCKaAHOMY IIPOIIECi OYaTKOBUM TOPMOHAABHUM CHUTHAA 3a3HA€ OaraToKpaT-
HOTO ITACUAEHHS.

[Tpu Ajl Ha KAITUHU-MIIIIEHI COMATOCTaTUHY, aHrioTeH3uny I, Heltporop-
MOHIB eHKedaAiHiB i eHAOP(IHIB, a TaKOK MPH 3B'SI3yBaHHI KaTEXOAaMIiHIB 3
Oy-perernTopaMy CUTHAA Bip, pellentopa IepepaeThbest depe3d Gi-OinKH, 1110
3YyMOBAIOE TaABMYBAHHS AKTHMBHOCTI QACHINQTIIMKAA3Y, 3HUDKEHHS DIBHA B
rAaiTrHI TAMO i aKTUBHOCTI BIAITOBIAHMX TTPOTEIHKIHA3.

Ha apeHIAQTIMKAQ3HUU IIAIX [IePepddl CUTHAAY B KAITHHY BIIAMBAIOTH
AesKi OaKTepiaAbHI €K30TOKCHHU. HanprKaaa, TOKCUH, STKHAU YTBOPIOE XOAEP-
HU BiOpioH, KaTanizye peaktito niepenocy AAD-prbosu 3 HAA Ha o-AaHIIor
Gs-0OinKa (peakijiss puOO3WAIOBAHHS), IIJ0 IIEPEBOAUTH OIAOK y ITOCTIMHO akK-
TUBHUW CTAQH 3 BTPATOI0 UyTAMBOCTI AO TOPMOHAABHUX CHUTHAAIB. BHacAipOK
IBOTO B KAITHHAX KUITIEYHWKAa 3pocTae piBeHb TAMO, sIKuii BUKAMKAE iHTEH-
CHUBHY CEKpEIIif0 KHIIIKOBOI'O COKY. TOMy IIpH XOAepi IIBUAKO HACTArOTh BaJK-
Ka Alapes 1 peripparariis opraHizMy. EK30TOKCHMH KOKAIOIIY KaTaAi3ye puOo-
3UAIOBAHHSA O-CyOOAMHMUIN Gi-OinKa, 1110 3yMOBAIOE OAOKaAY IIepeAddl raabMiB-
HUMX CUTHAAIB Bip TOPMOHAABHUX PEIEITTOPIB Ha aACHIAATIIMKAA3Y. B pe3yabTaTi
AKTUBHICTH aAeHIAATIIMKAA3U i piBeHb TAM®D B KAITHHAX TaKOK 3POCTAIOTh.
Apyra cucrema Ilepepaul 'OPMOHAABHUX CHUTHAAIB — (pocoiHo3uTupHa —
CKAQAHIIA 3@ aACHINQTIIMKAA3HY. B HIMT BUKOPUCTOBYETHCA KOMOIHALNS TPHOX
BTOPUHHUX IIOCEPEAHUKIB — IHO3UTOATpUQOCHATY, AlQIMATAIIIEPOAY i iOHIB
Ca?" (puc. 4.3). Tepi ABi CTIOAYKM YTBOPIOIOTLCST IIPY TIAPOAi3i MEMOPaHHO-
ro docdonimipy dpochaTUAUAIHO3ZUTOA-4,5-AdoCHaTy.

Q
C17H35—C—0-CH,
D
C19H31—C—O-(|3H (I?
CH,~O-P——0  OH

OH OPO3H, Docoainaza C
+ H,0

HO

OPO3H,
QDocpamugurinozumoar-4,5-gugpocgpam (DID,)
9 H,03PO OH

C17H35_C—O_CH2 OPO3H2
— e T Ke

C19H31_C_O—CI;H HO I

CH,0H OPO3H,

Aiauuaraiuepoa (AAT) Inoszumon-1,4,5-mpugocpam (ID,)

Peaxiiito kaTanizye docdoaninasa C, gKa NepexOAUTh B aKTUBHUN CTaH

Y pe3yAbTaTi IpUEAHAHHS TOPMOHY AO penernrropa. CuUrHaA Bip pelrienropa
20 docdoninaszu C TakoX nepepatoTh G-OiAKU.
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NpoTEeiHKIHa3n MpoTeiHkiHaza C MpoTeiHkiHaza G

MeTaboniyHa abo isionoriyHa BignoBigb KNiTUHK
Puc. 4.3. Cxema Ca*-¢oc¢oiHo3uTHAHOI cUCTEMU:
I' — ropmon; R — peuenmop; G’p — I'T®-3B'sa3yrouull 6ir0K, KUl nepegae CUTHAA HA
¢pepmenmu; PA-C — ocgporinaza C; DA-A,— ¢ocgoainasa A,; PID,— pochamugua-
4,5-gupocpam; IO, — inozumormpugocpam; AAI' — giayuaraiyepoa.

Yepes PochHOIHOZUTHAHY CUCTEMY PEAN3YETHCSA Al KaTEXOAAMIHIB
(mpm ix 3B'sI3yBaHHI 3 0, -aApeHOpeIeNTopaMu), TUPOAIOEpPHHY, TOHaAOAI-
OeprHy, Ba30IIPECUHY, aHTIOTeH3uHY lI, racTpuHy, XOAEIUCTOKIHIHY, Opa-
AUKIHIHY Ta IHIINX TOPMOHIB.

BropunHI 1tocepepHUKN (POCOIHO3ZUTUAHOI CUCTEMU AIFOTH CUHEPTid-
HO Ha KAITMHHI (pyHKIII, are MexXaHi3M IX All pizHuNU. BopoposunHHUU
inosuroaTpudocdar (IO3) AndyHAYE y ITUTO30Ab, 3B'SI3YETHCSA 3 PELEITO-
pamMu MeMOpPaHU €HAOIIAA3MATUYHOI'O PETHKYAyMA I 3yMOBAIOE BHXIA IOHIB
Ca’* uepe3 KaAbIli€Bi KaHaAU. B pes3yAbTaTi B IIMTOMAA3Mi IIBUAKO 3POC-
Tac piBeHb ioHiB Ca’™, AKi 3B'A3yI0TECS 3 CIIeNU(IYHUMHA BHYTPIiITHBOKAI-
TUHHUMU Girkamu i akTuByioTh Ca’t-3anexxHi npoteinkinasu. lonu Ca’*
MOJKYThb OyTH BHYTPIITHBOKAITUHHUM IIOCEPEAHUKOM Ilepepadi iHdopMaril
i 6e3 akTuBarii GocoiHO3ZUTUAHOI CUCTEMH, KOAM KOHIIEHTpAlid iX y Iu-
TOIIAA3MI 3POCTAa€ BHACAIAOK HAAXOAKEHHSI 330BHI 4epe3 KAAbIIEBI KaHa-
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AU IIA@3MATHUYHOI MeMOPAaHHY, SKi BIAKPDUBAIOTHCS B PE3YABTATI 3MIHU TPaHC-
MeMOpPaHHOTO MOTEHITIaAY YU ITiA BIIAMBOM II€BHUX PETYAITOPHUX MOAEKYA.
[TpoTe yHKITiOHAABHA aKTUBHICTH IOHHUX KaHAAIB 3aA€>KUTh Bip IIPOTEIH-
KiHaszHoro ¢ocdopurtoBaHHs OiAKIB-KOMIIOHEHTIB KaHaAiB. AeTaAbHile
poab ioniB Ca?" sk BHYTPIIITHBOKAITMHHOTO IMOCEpPEAHWKA B peanisarfii
BIAIIOBIAL KAITHMH Ha 30BHIIIHI CUTHAAU OIIMCAHA B po3a. 15.

[ammit BTOPUHHNM NOCepeAHUK (POCHOIHO3UTUAHOI CUCTEMU — Ala-
IUATAITIEPOA — TIEPEBOAUTDL B aKTUBHUM CTaH MeMOPAHO3B'g3aHy MPOTEiH-
Ki"a3y C, gka ochopuirtoe 6iAKH, crieluiuHi AAT KOJKHOTO THITY KAITHH.
AxTuBHIiCTH TpoTeinkiHazu C AOAATKOBO CTHUMYyAROIOTH ioHM Ca?t i doc-
datrayrcepur — KoMroHeHT MeMOpaH. CrmiabHa Aist Ca?t-3aAeskKHUX IPO-
TeiHKiHa3 i nporeiHkiHa3u C 3yMOBAIOE @KTUBAIIIO IIAIXOM (POCHOPHUAIO-
BAHHA PsAY KAITUHHUX OLAKIB, fIKI OepYTh y4acTh Y peaaisallil HOBHOILIIHHOI
KAITUHHOI BIATIOBIAl (CeKpellii TOpMOHIB, HEMpPOMeAiaToOpiB, (pepMeHTIB, CKO-
poUYeHHS M'sI3iB, arperariii TPOMOOIIMTIB, PeryAsdIlii mporieciB MeTaboAiI3MYy,
TPAHCIIOPTY 1OHIB, TAIOKO3U Ta IHIINX PEYOBUH 4Yepe3 MeMOpaHH).

[TpunHeHHA NIepeAadl TOPMOHAABHOTO CUTHAAY depe3 (DOC(OIHO3UTHA-
HY CHCTeMY 3AIMCHIOETBCS 3aBAAKM IHAKTHBAIll BTOPUHHUX ITOCEPEAHUKIB i
AepocoprntoBaHHIO (POCHOPHUABLOBAaHNX OiAKiB. Bip iHO3mMTOATpU(DpOCHATY
(ID;) TTOCTYTIOBO MINSTXOM TIAPOAI3Yy BIAITIETIAIOIOTECST pocaTHi TPYIIH:

+H,0  +H,0  +H,0
O P, [0] iHo3nTON
By -by -y

[lepeTBOpeHHS IHO3UTOAMOHOMOCPATY YV BIABHUU IHO3UTOA IIiA AIE€FO
hbepMeHTy iHO3UTOAMOHOMOCHATY IHIIOYIOTE I0HU AiTit0. TOMY HapXOAKEHH
AITIFO B OpraHi3M IIPU3BOAUTE AO IOPYIIEHb OOMIHY POCHOIHOZUTHUAIB 1 ITOCAAD-
AEHHSI 3aA€KHUX Bip HUX 1rpotieciB. Leir edexT ionis LitT AexkuTh, BiporiaHo,

AJaITUATAIIEpOA IHAKTUBYETBCSA ABOMA IIAgxXaMu. HacTWHa MOro Iepe-
TBOPIOETBECA Y (POChHATUAHY KUCAOTY, @ IHIIA PO3LIENAIOETECA A0 BUXIAHUX
KOMIIOHEHTIB — TAIIEpUHY 1 JKUPHUX KUCAOT, 30KpeMa apaxiAOHOBOI —
MoIepeAHrKa IIPOCTarAQHAWHIB 1 AeMKoTpieHiB. [3 docdaTrpnoi kKucroTH i
IHO3UTOAY CUHTE3YEThCSA (POCHaTUAUAIHOZUTOA i AaAl (pochaTHANAITHOZUTOA-
4,5-prpocpat. AAst TTHOTO BUKOPHUCTOBYIOTECS MoAekyan LIT® i AT®. Ha
cxeMi ITOKa3aHO IMKA OOMiHY iHO3WTOA(DOCHOAITIAIB, KM 00'€AHy€E yTBO-
PEHHS BTOPHMHHUX IIOCEPEAHUKIB AAS NEPEeA@Ul 30BHIIIHMX CHUIHAAIB, IX iH-
AKTHMBAINIO I peCHHTE3 BUXIAHOTO CyOcTpary (puc. 4.4).

[lepepaua curHaniB uepes3 pocOiHOZUTUAHY CUCTEMY CYIIPOBOAIKYETHCS
3POCTaHHSAM KOHIIEHTPAllil B KAITHHI IIJe OAHOTO BTOPWHHOI'O TTOCEPEAHU-
Ka — nurAaiuHoro I'MO®. Cunresyerbest I MO mip al€io ryaHiraTIIMKAQ3H.
AKTHUBYIOTH I'yaHIAATIIUKAA3Y apaxiAOHOBA KUCAOTQ, K& BUBIABHAETHCS IIPU
PO3IIEeNAEHHI AlQITUATAIIEPOAY I POChOAITiAIB MeEMOPaH, Ta IIPOAYKTH 1i Ite-
PETBOPEHHSI — MPOCTarAaHAMHY i AeMKoTpieHu. M@ aKTHUBYE MPOTeIHKi-
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\-AT® (
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iHO3MTOJ1—/; docatnamn-LUMo

Puc. 4.4. ®ochaTuANAIHOZUTOABHUNA IIMKA.
@I — pocpamuguainozumos; PIO — pocpamugurinosumorgpocpam; DPID, —
¢pocpamuguarinozumon-4,5-gugpocpam; IO — inozumoamorogocgpam; 1D, —
inosumoagugocgpam; IO, — inosumormpugocpam; AAT — giayuaraiuepoa.

nazy G, mio, sk i mpoteinkinasu A, C i Ca’?*-zarexxui, ochoprartoe psia
KAITUHHUX OiAKIB (puc. 4.3).

[Tip, aiero uT'MO raabMyeThCS IIpoIiecC Ilepepadi CUrHasy depes gocgo-
iHO3UTHAHY cHCTeMy, 10 3abe3Iedye HeraTUBHUM 3BOPOTHUM 3B'SI30K Y HIl.
Y OIABIIOCTI KAITHH @HAAOTIYHO IIPUTHIYYE ITPOBEAEHHSI CUTHAAY depe3 (poc-
doiHo3uTHAHY cucTeMy TABUIIEHWM piBeHb TAM®, TOOTO aKTUBAIIiST ape-
HIAQTIIMKAQ3HOL CUCTeMM. TakKuUM YMHOM IIOIIEPEeAKYEThCS HaAMIpHA iHTeH-
CHUBHICTb YW TPUBAAICTb CTUMYAAIIl TOPMOHAMHM Ta IHIINMU CUTHAABHUMU
MOAEKyAaMU (DYHKITIOHAABHOI aKTUBHOCTI KAITHH.

CucreMa ryaniraTimkaaza-1iI MO-npoTeinkinaza G MOKe CaMOCTIWHO,
0e3 BKAIOUEHHS (POCHOIHO3UTHMAHOI CHUCTEMU, TepeAaBaTh TOPMOHAABHUN
CHUTHaA yCepeAUHY KAITHH. Takul MexaHi3M peani3yeThcs IIpy 3B'I3yBaHHi 3
MeMOpaHHUM peLeNTOPOM HAaTPIMypPETUYHOTO TOPMOHY ITEPEACEDPAL.

AAST PsAY TOPMOHIB OIAKOBO-TIENTHAHOL IIPUPOAM, 30KpeMa IHCYAiHY,
BTOPMHHMIU ITOCEPEAHNK YU TOCEPEAHUKY IIePeAadl CUTHAAY BCEPEAVHY KAITU-
HHU AOCTOBIpPHO He BCTAHOBAEHI. MeMOpaHHI pelenTopy iHCYAIHY 1 AeSIKUX
MIOAITIENITUAHMX (PAKTOPIB POCTY MICTATH CyOOAMHUILL 3 IIPOTEIHKIHA3HOIO
AKTHUBHICTIO, TOOTO caM pellenTop € pepMeHTOM. Ha BiaAMIHY Bip BHUIIE PO3TAS-
HyTux npoteinkigas A, C, G npoTelHKIHa3HI CyOOAMHULI pelenTopiB pocdo-
PHUAIOIOTE OIAKOBI CyOCTpaTH He 3a 3aAUIIKaMK CepHHY i TpPeoHiHy, a 3a
3aAMIITKaMU TUPO3WHY. [1pu 3B'a3yBaHHI iHCYAIHY BiAOyBaeThCs camMmodocdo-
PHAIOBAHHS PerenTopa (3aAUIIIKY TUPO3UHY B [3-CyOOAMHUIL) Ta 3aITyCKAETHCS
KaCKap, peaknint pocoprnrtoBaHHI-Ae(POCHOPUAIOBAHHS PsAAY MEMOPAHHUX
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I BHYTPIIIHBOKAITUHHNX OIAKIB, IO BIIAMBAE Ha IX pepMEHTATHUBHY AKTUB-
HicTb. KpiM TOTO, 3B'A3yBaHHSA {HCYAIHY 3 PEIeITOPOM BUKAUKAE B3A€MOAIIO
MOAEKYA PelelTopiB Mi’K cO00I0, YTBOPEHHd B MeMOpaHi IX arperartiB Ta
HAAXOAKEHHS IHCYAIH-PEeLelITOPHUX KOMIIAEKCIB YCepeAUHY KAITHHU IIAS-
XOM eHpoIMTO3y. OCTaHHIN IIPOIEC HA3UBAETHCS IHTEPHAAI3AIIEIO.

Yepes pisHI HIAIXM ITepepddl IHCYAIHOBOI'O CHUTHAAY PEryAIOIOTBCS aK-
TUBHICTE PSIAY (PEPMEHTIB, CUHTEe3 HYKAeIHOBUX KHUCAOT i OirkiB. CaMe BIAU-
BOM IHCYAIHY i TOAIIENTUAHUX (PAKTOPIB POCTY (emipepMicy, piOpoOAACTiB,
HEepBIiB i TPOMOOIIUTIB TOITO) Ha TPAHCKPUIIITIIO TeHiB MOSICHIOETLCS IX MiTO-
TeHHA POAB, CTUMYAALIA IpoAidhepartil KAITUH.

TakuM 4MHOM, y All IHCYAIHY Ta HOAIIIENTUAHUX (DAKTOPIB POCTY MOKHA
BUAIAUTHU TaKi ePeKTHU:

1) akTHBallid TPAHCIOPTHUX CHUCTEM IIAA3MaTUYHOI MeMOpaHM, ITABHU-
LIeHHS HAAXOAJKEHHS B KAITHHY 1OHIB, TAFOKO3H, aMIHOKHUCAOT;

2) peryadnig npoleciB MeTabOAIZMY BYTAEBOAIB, AiIIIAIB, OIAKIB;

3) CTUMYAAIII PO3MHOKEHHS KAITHH.

Apyra rpyra TOpMOHIB — CTEPOIAHI Ta TUPEOIAHI — IIPOHUKAIOTH Yepes3
MeMOpaH! KAITHH-MillleHel y IUTOIAA3My i 3'€AHYIOThCA i3 cnenudiuHuMUN
OirkaMu-perierrTopaMu. KOMIIAEKCH TOPMOH-PELIEIITOP EPEMIIITYIOTHCS B SAPO
KATUHY, Ae 3B'SI3yIOThCS i3 cnernudiunnmy pirsakamu AHK (ropmoHOUyTAK-
BUMU eAeMeHTaMM). B pesyabTaTi BiaAOyBaeTbCsa BUOIPKOBA TPAHCKPUIIILIA
MPHK, a moTiM cunTe3 TpaHcnopTHUX i pubocomunx PHK.

HosocuntezoBani PHK HapXopAATE i3 sfiapa B IUTOIAA3MY, A€ BIAOY-
BA€ETLCSI CUHTE3 BIATIOBIAHUX OiAKiB. CTepoiaHi TOpMOHU (CTaTeBi Ta KOPTHU-
KOCTEPOIAY) IHAYKYIOTH CHHTEe3 0araTboX CIeIUMIUHUX AAS AQHOI KAITUHU
OiAKIB y mpolleci 1T moainy i pndepenmianii. KpiM Toro, crepoipHi ropMOHM
MOJKYTb PEryAIOBATH HACTYIHI eTanu nepeHocy iHdopmanil Bia AHK a0
Oinka: nporecuHr MPHK, mBuakicts po3napy PHK, mocTrpancaaiitivi Mo-
Andikariii 6iAKiB.

3a3HaunMoO, 110 TaKi e(DeKTU KOPTUKOCTEPOIAIB, SIK CTUMYAALIA HAAXO-
AJKEHHS Y KAITUHU BOAW, TAIOKO3H, @MIHOKUCAOT, TAABMYBAHHS CEKpeLil Iilo-
dizom AKTT mposBASIOTBCS B)Ke 4epe3 AEKiAbKa XBUAWH i TOMY 3YMOBAFO-
IOTBCSI He BIIAMBOM Ha IIPOIIECH TPAHCKPMUIIii i TPaHCAAIII, a, BipOTiAHO, 3B's-
3yBaHHSIM TOPMOHIB i3 pelenTopaMu MeMOpaH i 3MiHaMM OCTaHHIiX.
BcranoBAEHMI BIIAMB CTEPOIAHMX T'OPMOHIB Ha aAEHINATIIUKAA3HY 1 (hocdoi-
HO3UTHAHY CUCTeMU. B TOM >Xe 4yac IpH peanisariil TOPMOHAABHUX CUTHAAIB
Jepe3 BTOPUHHI TOCEPEAHUKM BIATIOBIAHI ITPOTeIHKIHA3W MOKYTE (poCcOopH-
AIOBaTH JAEPHI OIAKY, BHACAIAOK YOTO CTUMYAIOIOTHCS UM TAaABMYIOTHCS TPAHC-
KPWUIIIig TeHiB i cuHTe3 crneludivHuxX OIAKIB y KAITMHaX-MillleHdaX. TaKuM
4MHOM, OOKMABA MEXaHI3MU All TOPMOHIB He € PI3KO BIAMIHHUMH, & MOKYThb
B3aEMOAOIIOBHIOBATHUCH.
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2. TOPMOHU TIIIOTAAAMYCA

B pi3HUX AjlAgHKaX (HeMpOoHax) rinoraraMyca CUHTE3YIOThCS TITOTaAaMivHi
PETYASITOPHI TOPMOHU — PHUAIBUHT-(PAKTOPH (3 aHTA. PeAi3 — 3BIABHATH) abo,
3@ Cy4aCHOI HOMEHKAATYPOIO, AIOEPHMHU 1 CTaTMHU. 3a XIMIYHOIO CTPYKTY-
POIO Ile — HU3BKOMOAEKYASIPHI MENTHUAW. ['OpMOHM rinoTaramMyca IIPOHUKA-
IOTh Y KPOB BOPITHOI CHCTEMH Trinodiza i 3 HEI0 HAAXOAATH B aAeHOTINoMi3.
BuaineHHS iX TiOTaAaMyCOM 3AIMCHIOETHCS ITiA BIIAMBOM HEPBOBUX IMITYABCIB,
@ TAKO’K BHACAIAOK 3MiH KOHIIEHTpPAllill Y KPOBI IIeBHMX I'OPMOHIB (3a IIPUHIN-
IIOM 3BOPOTHOTO 3B's3Ky). B TaOA. | HaBepeHi BiAOMi Ha AQHWI Yac TilloTa-
AQMIYHI TOPMOHHU Ta IX OloAOTiuHI edekTr. NiGEepUHU CTUMYAIOIOTH CEKPELIi0
TOPMOHIB Tinogi3a, a CTaTUHU — TaABMYIOTh. AAG TIOTaAaMIiYHUX TOPMOHIB
BUSIBAGHO 'TIEPUKPHBaAHHS e(eKTiB", HallpUKAap, TUPEOAIOEpPUH CTUMYAIOE
cekpenjito He TiAbKM TTT, a I IPOAAKTHHY; COMATOCTAaTHH IaABMY€E CEKpPeLlito,
KpiM ropMoOHy pocTy, TakoK TTT, IHCyAiHy, TAIOKAroHy, raCTpUHY, CEKPETUHY.
BoapHOYaC COMATOCTAaTHH IIPUTHIYYE CEKPELI0 COASHOI KUCAOTH Y IIAYHKY,
TMaHKpeaTU4Horo coky, nepuctarsbtrky LIIKT, BmamBae Ha LIHC. ComaTocTa-
TUH BIAKPUTHHN y PI3HUX BiAAIAGX MO3KY, YTBOPIOETBCA TaKOK D-kaiTrHAMM
OCTPIBIIIB A@HrepraHca INAIINYHKOBOL 3aA03U, KAITUHAMU EINTEeAIrO IIAYHKA i
KUIIIEYHMKA. MeXaHi3M YUCAeHHUX e()eKTIB COMATOCTaTUHY IHTEHCUBHO BUB-
Ya€ETHCH.

lnoTraraMiuyHi TOPMOHU BUKOPHUCTOBYIOTHCA Y KAIHIUHINM MPAKTUIL AN
ArdepeHITiaAbHOI AlaTHOCTHUKY TinmodizapHOi i rimoTaraMiuHOl HEAOCTaTHOCTI
(THpeoAibeprH, KOPTUKOAIOEPUH), @ COMATOAIOEpPUH — AASI AIKyBaHHS AiTel
13 3aTPUMKOIO POCTY BHACAIAOK HEAOCTATHBOL IIPUAYKIII COMATOTPOIIIHY.

3. TOPMOHMU TIIIO®I3A

Po3pi3usioTs TopMOHYM NTEPEAHBOT, TTPOMIKHOI i 3aAHBOI YaCTUHU Tirmodi-
3a. 3aAHS 4aCTHHA € MOXIAHOIO Bip HEPBOBOI CHUCTeMU (Helporinodis), i B Hil
TOPMOHHU He YTBOPIOIOTBCSH, @ HAAXOAATH II0 aKCOHAX HEPBOBOI KAITHMHM i3
rinotaramyca. TyT BOHU ACTIOHYIOTECS 1 BUAIASTIOTECSI B KPOB'stHe pycao. O6muaBa
TOPMOHM Helporinodisa (Ba30IIpeCHH I OKCUTOLMH) 3a XIMIYHOIO CTPYKTYPOO
€ HU3BKOMOAEKYAIPHUMU IIENTUAAMY, K 1 TITOTaAaMiuHi AIOEPUHM i CTATHUHU.
CuHTe3 TrOpMOHIB TIIEPeAHBOI YaCTKU aApeHorinodiza i BUBEAeHHS 1i Y KpOB
3aITyCKAEThCS AlbepuHaMM TiloTaAaMyca depe3 aACHINATIIMKAA3HY CHCTEMY.
ApeHorinnodi3 — 1e He OAHA 3aA03a, @ KOMIAEKC 3aA03, KOJKHA 3 SIKMX CKAa-
DAETBCA 3 OCOOAMBOIO THITy KAITHH 1 CeKpeTye CBili rOpMOH (TabA. 1). 3a
XIMIYHOIO CTPYKTYPOIO TOPMOHH aAeHOorinogi3a BiAHOCATBECI A0 OIAKOBO-TIETI-
TupAHUX: AKTT-TIOAITENITHA; COMATOTPOINH i TPOAAKTUH — MPOCTi OIAKH, a
TTT, ®CT' i AT' — craapHi GiAKY (TAiKompoTeinn). Ao GIAKOBOI YaCTHHHM OCTaHHIX
BXOMATH 2 CYOOAVHWIN, @ BYTA€BOAHI AQHIFOTH 3aKIHUYIOTBCS 3AAMIIKAMU
cianoBol KUCAOTH. [Ipm iX BIAIIENIA€HHI TOPMOHU 3aXOIAOKOTHCS KAITHHAMU
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neuinky i TaM po3napatoThes. OyHKII TupeoTporltiny i roHaporporinis (OCT i
AI') HaBeAeHI y TaOA. 1, @ AeTaABHIIIIE PO3TAIAATUMYTECS Pa30M 3 TOPMOHAMU
BIAIIOBIAHO IITUTOBUMAHOI i CTaTEBUX 3aA03.

3.1. ComaroTpomiu (comatorpornHuii ropmon (CTT), ropmon pocty (I'P))

ComaroTporninu € BHAOCHEIM(PIYHUMU OinKaMM, TOMY OIOAOTIYHA Aid
TBAPMHHUX COMATOTPOIIHIB ¥ AIOAEN He IIPOIBASETHCA. [P ATOAMHU CKAa-
AQETECS i3 191 aMiHOKMCAOTH i MiCTUTH 2 AMCYABDIAHUX 3B's3KU. [lepBuHHA
CTPyKTypa Moro BuaHaueHa. OTPHUMYIOTb COMATOTPOIIH AIOAUMHU OIOTEXHO-
AOTTUYHUM MeTOAOM. I'P BUAIASAETECS TimodizoM Oe3mepepBHO MPOTATOM BChO-
ro >XUTTA opraHizMy. Cekperilo MOro CTUMYAIOE COMATOAIOEpPUH, a IIpU-
rHiYy€ COMATOCTATHH.

I'P ctuMyAtO€ cCOMATUYHUM PIiCT OPraHiB i TKAHWH OPraHi3My, 30KpeMa
KiCTOK, XPSIITiB, M's13iB. B OCHOBI MOTO Ail A€KUTH BIAMB Ha OOMiH PEYOBHH,
110 3AIMCHIOETHCS B 3-X HaAIPsAMKaxX:

1. Hapxoa KeHHST aMiHOKHUCAOT 13 KPOBI B TKAHWHU i CUHTe3 OiAKaE, IIPU-
THiYeHH4 KaTabOAI3My OIiAKIB i aMiHOKHUCAOT. ITip aiero ['P mipBuIyeThCa cHH-
Te3 PHK i AHK.

2. TP cTUMyAIOE AITIOAI3 JKUPIB Y JKUPOBiM TKAHWUHI, MIABUIIYE PiBEeHb
JKUPHUX KMUCAOT ¥ KPOBI 1 IX yTHAI3allit0 B TKaHWHAX. [1py TpuBaAi Al Haa-
AUIIKY ['P pO3BUBAIOTHECA KETO3, OJKUPIHHA IIEUiHKU.

3. I'P 3HMIKYE YTHAI3aIiI0 TAFOKO3U AASI IPOAYKITil eHepril, 4aCTKOBO 3aB-
ASKM TTABUITIEHIN MOOiAi3allii i po3naAy >KUPHUX KUCAOT. HapXOAKEHHS TATO-
KO3M B KAITHMHM 1pH Aii ['P KopoTtkouacHo (0,5-1 TOA) CTUMYAIOETECS, 1 B 1€l
IIepiop, CUHTE3YETBCS TAIKOTeH, are Aail epekT I'P 3MiHIOETBCS Ha IIPOTUAEIK-
HUM 1 TPAHCHIOPT TAIOKO3U 4Yepe3 MeMOpPaHM y KAITUHU 3HUKYETHCH, a
BMICT II Y KPOBI 3pocTae (plabeToreHHa Aid TOPMOHY POCTY).

CoOMaTOTPOMIH CTUMYAIOE PICT XPAIIiB i KiCTOK He 0e3II0CepeAHbo, a
uepe3 CTUMYALIIiIO YTBOPEHHS TPy MOAITenTHAiB. CIOUaTKy iX Ha3UBaAU
coMaToOMeAMHaMHM, a 3apa3 — iHcyAiHomopi6HuMU hakTopamu pocty (IDP).
Ix KOHIIEHTpallil y CUPOBATII KpoBi 3arexuThb Bip ['P. Halbiabin BuBUe-
aui IOP-1 (comaromepun C), akuil ckaapaeTbes i3 70 aminokucaoT. Oc-
HOBHUM MicCIleM MOro CUHTe3y BBa)KAIOTh IleuiHKy. bioaoriuni epextn IOP-
| y XpsIIoBil TKAHWHI TaKi:

1) cTUMyYAALiA BKAIOYEHHS CYyAB(ATY B IIPOTEOTAIKAHU;

2) cTuMyAALia BKAIOYeHHA TuMiauey B AHK;

3) CTUMYAATLi BKAIOUEHHS IIPOAIHY B KOAATEH;

4) 3poctannsga cunre3dy PHK i AHK;

5) MiTOreHHa aKTUBHICTL, TOOTO CTUMYASITiS TOALAY KAITUH.

MirtorenHa akTuBHIicCTbH IOP-1 mposBAseTbC i B KyABTYpaxX KAITHH
iHmmx THMOIB, KpiM xpsaiioBux. MemOpanHi penjentopu [OP OAu3bKi 3a
CTPYKTYPOIO AO IHCYAIHOBUX pPELENTOPIB, BOAOAIIOTH IIPOTEIHKIHA3HOIO
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AKTUBHICTIO 1 IIepeAalOTh TOPMOHAABHUM CUTHAA BCEPEAWHY KAITUHU, CTHU-
MYAIOIOTh IIPOLIECU TPAHCKPUIIII 1 TPAHCAALL.

B3aemo3B'sizku ropmoH pocty — IDP 111e BuBUeHi HepocTaTHBO. Hesino-
Mo, sIKi i3 edpekTiB I'P 3B's13aHi 3i cTmMyAsITieo mpoayKiiii IOP, a ski — i3 pjero
camoro I'P. Be3snocepepHbo I'P BIiAMBae Ha TPaHCIOPT aMiHOKKUCAOT i AITIOAI3.

ITpu BpOAKEHOMY HEAOPO3BUTKY Iinodiida pO3BUBAETHCA rinodizapHa
KapAMKOBICTb, AAS AIKYBAaHHS BHUKODPHUCTOBYIOTB IP. Y Aropell i3 MyTalli€ro,
110 TIPU3BOAUTE AO KAPAMKOBOCTI /AQpOHQ, CIIOCTEPIraEThCsl BUCOKUM PiBEeHb
I'P y mra3mi ipu HU3bKOMy BMicTi IOP-1. ¥V Takux XBOpPHX AIKyBaHHS rOPMO-
HOM POCTy He CTHMYAIOE€ pPicT. KapAMKOBICTH TAaKOK MOXKe OyTU OAHMM i3
IIPOSBIB TINOTUPEO3Yy (KPETHHI3MY) BHACAIAOK HEAOCTATHBOI CEKpelil mepe-
AHBOIO YaCTHHOIO Tirtodisa TUPEOTPOITHOro ropMoHy. Ha BiaAMIHY Bip i€l aTo-
Aori], rinoi3apHi KAPAUKK He BIACTAIOTH Y PO3YMOBOMY PO3BUTKY i HE MalOTh
O3HaK Aedpopmartii ckeaeta. Hapmipaa npoaykuia I[P y nepioal A0 cTaTeBoro
AO3PIBAHHA 1 AO 3aBEpPIIEHHA OKOCTEHIHHSA 3yMOBAIOE Tir@aHTU3M — PICT
210-240 cm i OGinvlle, He-
MIPOIIOPITIMHO AOBTI KiHITiB-
Ku. Y AOPOCAUX IIPH Tinep-
dyrKOil rinodiza pos-
BUBAETHCSA AaKPOMETaAisd
(puc. 4.5): HEIIPOIOPITIMHO
IHTEHCUBHUU PICT OKpe-
MHUX YaCTHH Tird (TTAABITIB
PyK 1 HIr, HOCQ, HWKHBOI
IIEeAeNH, SI3UKa, BHYTPIII-
HixX opraHiB). [IpmumHOIO
aKpoMeranii 3BUYaiHO €
MyXAWHa apeHorimodisa. Puc. 4.5. O0AnYYSI XBOPOr0 Ha aKpoOMeraair.

3.2. IIpoaraKkTuH

3a XiMiYHOIO OYAOBOIO — IIPOCTHU OINOK, TIOAIOHUI AO COMATOTPOIIi-
Hy. OcHOBHa (DPyHKIJid NMPOAAKTUHY — CTHUMYASIliS YTBOPEHHS MOAOKA B
SKiHOK, 30KpeMa aKTHBallisl CHUHTe3y OiAKIB MOAOKA (Ka3eiHy, O-AaKTaAbOy-
MiHY), CTUMYASIIid IIOTAVHAHHS IIOKO3U TKAHUHOK MOAOYHOI 3aA03H 1 CHH-
Te3y AAKTO3H, KUPIB. [ [DOAGKTUH CTUMYAIOE YTBOPEHHSA I CEKpeLjito MOAO-
Ka, @ OKCUTOLIMH — BHAINEHHSI MOAOKA IIPU I'OAYBaHHI rpyabMu. Ilip gac
BAriTHOCTI CTaTeBi TOPMOHU €CTPOTe€HU i IMPOTECTEPOH IIEPELIKOAKAIOTH
IIOYATKy AAQKTallil, OAOKYIOUH AiIO0 IIPOAAKTHHY HA MOAOYHI 3aro3m. [licaa
BIATOPTHEHHS TIAQIIEHTU NPU MOAOTAX i 3HM)KEHHS PIiBHS NPOTreCTEPOHY
3HUKAE FAaABMYBAHHA CeKpellil 1 All IIPOAAKTHHY.

Y mAaleHTi BUPOOASIETLCS ITOAIOHUI TOPMOH — TMAalleHTapHUM Aak-
TOTEH AIOAVMHN, a00 COMATOMaMOTPOINH, AKHWU CTUMYAIOE HAAXOAKEHHS
TAIOKO3M B OPraHi3M IAOAA Bip Iepr(pepruHNUX TKAHWH MaTepi.
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3.3. KopTtukorponin (KopTukorpomnumnii ropmoH, KTT)

Y 6a30IABHUX KAITUHAX aA€HOTIOMIi3a CUMHTE3YETHCSI BUCOKOMOAEKY-
ASIPHUU OiNOK, TAIKONPOTEIH, SIKUM CAY)KUTH IIONIEPEAHUKOM IIIAOTO PSAY
AKTUBHUX IIEIITUAIB. BIAOK-TIOIIEpEeAHNK HAa3BaAU IIPOOIIOMEAAHOKOPTHUHOM.
Bin mictuth npudausso 400 aMiHOKUCAOTHUX 3aAMIIKIB. [Tpu oOMeskeHOMY
IIPOTEOAI3] IIPOOMIOMEAAHOKOPTHUHY yTBOPrOeThCca KTT™ (39 amiHOKmMCAOT) i
B-Ainorpomin (91 aminokucaota). OcTaHHIM GyB BiAOMUI AQBHO i BBaXKaBCsi
SKUPOMOODIAIZYIOUMM TOPMOHOM. 3apa3 BCTAHOBAEHO, IO [-AiMOTpOIiH pos-
TIAAQETHCA B TiOdi3i 3 yTBOPEHHSAM OITaTHUX (MOP(IHOMIOAIOHMX) IENITUAIB —
eHpAOp(iHIB i eHKeaAiHiB, 1110 TPOABASIOTL 3HEOOAIOBAABLHY Aifo. Bonu Ha-
dBHI He TIABKH Yy rinodisi, a i B Mo3Ky. llle OpAHMM IIPOAYKTOM PO3IaAy
AIITOTPOTIHY € MEeAQHOIMTOCTUMYAIOBaAbHUEM TopMOoH (3-MCT).

KopTrkoaibeprH rinoraraMyca iHAYKY€e TPAaHCKPHIIIIIIO TeHa MPOoOoIioMe-
AQHOKOPTHHY B KAITMHAX aAeHorinodiza i Cekpelifo KOPTUTPOIIHY y KpPOB.
CrocTepiratoThCst AOOOBI KOAMBAHHS CEKpellii, a Ipu cTpeci — piske ii 3poc-
TauHd. [lip KorTporeM KTI' 3HAXOAUTBCA ITyYKOBAa 30HA KOPU HAAHUPKOBUX
3aM03, KAITMHU SKOI NPOAYKYIOTE KOPTHU30A. IIBUAKICTE cekperii rinodizom
KTT" peryatoeTbcst 3a IPHHITUIIOM 3BOPOTHOTO 3B'SI3KY PiBHEM KOPTH30AY B
opraxi3mi. KoptrukocTtepoiau 3HIKyIOTh cekpellito KTT' ABoMa criocobamu:

1) IpUrHIYYIOTh CEKpPEeIlil0 KOPTUKOAIOEPUHY B TiOTaAaMyci;

2) piroTe Ge3nocepepHBbO Ha rinodis, Ae iHrIOYyIOTh TPAHCKPUIILLIO IeHa
IIPOOIIIOMEAAHOKOPTHUHY.

FaasmyBanHA cekperil KTT KOpTH30A0M MOXKe ITepPEeKPUBATUCH IHIIIOIO
PETYASTOPHOIO CHUCTEMOIO, OIABII ITOTY’KHOIO, IIIO Al€ IpU CTpeci. 3a IuxX
yMOB cekpellis KTT' cTUMyAIO€TBCS, He3Ba)KatOo4n Ha Te, 110 piBeHb KOPTHU-
30Ay B KPOBI BUCOKUM. MexaHi3Mu I1je Mano BUBYeHI. [IpUHITUIIOBO BasKAU-
BUM MOMEHTOM € Te, IO BCi HEPBOBI MIASIXH, SIKi IIEPEAAIOTH CUTHAAU ITPO
OiAb, €MOIlil, KpOBOTeUy, TIIIOIAIKEMIIO, XOAOA, IHTOKCHKAILIO XIMIYHUMU pe-
YOBMHAMU 1 UAYTH Bip PI3HMX AIAIHOK TOAOBHOTO MO3KY, 3aMUKAIOTHCS Ha
HeMpOHAaxX TilloTaraMyca, d9Ki CEeKpeTyIOTb KOPTUKOAIOEpUH, i 3alyCKaloTh
CTEPEOTUIIHY PeaKllito:

KOPTUKONIGEPUH — KOPTUKOTPOMIH — KOPTM30Mn — 3MiHa qi3ioNnorivyHnx i GioxiMivyHmx
MPOLECIB TKAHWH-MiLLEeHel

Pernerrropu KTT" poaMiliieHi Ha TAa3MaTUYHIY MeMOpaHi KAITUHM ITy4KO-
BOi 30HM KOPM HAAHUPKOBHUX 3aA03. MOTO Al OMOCEPEAKOBYETLCS depes
oAMO i nporeinkinasu. OcTtaHHi aKTUBYIOTH PsiA (PEPMEHTIB, sKi 0epyTh
Y4acCTb Y CUHTE3l TAIOKOKOPTUKOCTEPOIAIB. I1pu TpuBaniii All KTT Ha KaiTH-
HU HaAHUPKOBUX 3aA03 CIOCTEPIraloThCd ixX rimepTpodis i rineprinrazisa. Ha
piBHI njiroro opra”izMy KTI' BUKAMKae Ti peakxllil, gKi XapaKTEpPHI AAT All
KopTukocTepoipaiB. Oapnak KTI i Ge3nocepepHBbO BIIAMBAE Ha TKaHWHH,
30KpeMa IIPOSBASIE MEAQHOLMTOCTUMYAIOBAABHY aKTHBHICTB, AIIOAITHYHY
AIFO B JKUPOBIM TKaHWHI.
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I'Tpu HepocTaTHEOMY yTBOpeHHI KTT' criocTepiraeTbcss BTOPUHHA Tillo-
(PYHKIIIT KOPU HAAHUPKOBUX 3ar03. [Ipm myxamHax rinodiza Mo)Ke MaTh
micne rinepupoaykuig KTT. Llikaso, mo KTI' moyxe CUHTe3yBaTUChH 1 B
IIYyXAMHHUX KAITHHAX IIPU AeAKUX (POPMax paky AereHb, aA€HOKAPIIMHOMI
TOBCTOI KUIITKU. Y BCiX [TUX BUIIAAKAX PO3BUBAETHCH TiIIEPAKTUBHICTD KAITUH
KOpHM HAAHMPKOBUX 3aA03 (xBopoOa Inenko-KymnHra).

3.4. MeAaHOIMTOCTUMYAOBaAbHII ropMoH (MCT)

['Ipu TiaApOAI3] IIPOOIIIOMEAGHOKOPTUHY YTBOPIOETHCA TAKOXK I MEAQHO-
LIUTOCTUMYAIOBAABHUN T'OPMOH. Y AesdKUX BHAIB ccaBliB MCI' yTBOPIOETH-
Cd B KAITMHAX NPOMIKHOI 4aCTHHMU rinodisza. Y NOCTHATAABHOMY IIEPIiOAl B
AIOAVHU IIPOMIDKHA 4acTHHA rinodiza npakThudHo BiacyTHa i MCI' y kpoBi
He BHU3HAUYA€ThCA. Ha OAHIN i3 CTapil pO3BUTKY IIAIA AIOAMHM Ma€ BUPA3HY
IPOMIDKHY 4acTHHY Tinmodisa, B IKil MiCTUThCS BeAuKa KiabkicTb MCT.

MCT BHKAUKAE CTUMYASLIIO CUHTE3Y MeAaHiHy B CIlelliaAi30BaHUX KAITH-
HaxX (MeAQHOIWTAX) 1 PO3CIFOBAHHS MEAAHIHY IO BCIM KAITHHI. e Ipru3BoAUTE
AO TIOTEMHIHHA MIKIpU. MeAaHOIIUTOCTUMYAIOBAABHY A0 IIPOSBASE TAaKOK
KTT', saxuii Mae OAHAKOBY aMiHOKHUCAOTHY IOCAIAOBHICTB i3 13 aMiHOKHCAOT-
Hrx 3aaunikiB i3 MCI. Hespaskatoun Ha Te, 1110 KTT' mpubausro B 30 pasiB
MeHIT akTuBHUY, HDK MCI, 9K (hakTop, 110 BUKAMKAE TOTEMHIHHS MIKipH,
npu miapuiieHid KiabKocTi KTT' B opraHizaMi 4acToO CHOCTEPIraeThbCs TillepIr-
MeHTalig y Aroper. Lle Mae Miclie ipy IIepBUHHIN TITOMYHKINI KOPHY HaAHUP-
KOBUX 3aM03, MyXAWHAX rinodisa ¥ iHIMX OpraHis, gKi NpoAyKyoTs KTT.

3.5. BazonpecuH (aHTUAiypeTuuHmnit ropMoH, AAT) i oKcuTOIUH

L1i ABa TODMOHM CHHTE3YIOTHCS Y TIAAX HEMPOHIB TIIIOTAaAAMYCQ, II0 aKCO-
HaX MepeMIIIatoThCSA AO 3aAHBOI YaCTHMHU rinodisa i yepe3 HepBOBI 3aKiHYeH-
HS BUAIAIIOTECS Y KPOB. 3@ XiMIiYHOIO IPUPOAOIO — TIENTHUAHN, YTBOPIOIOTHCS
i3 GiABINIIX OiAKiB-TIOIepeAHUKIB. [Ipornpecodisnt pae BazommpecuH i 6irA0K
HelpodisuH 2, TPOOKCU(}I3NH MePexXOAUTh B OKCUTOIIUH i HeMpodisuH 1.
Bionoriuna poab HeMpodi3MHIB MOASITaE B HEKOBAAEHTHOMY 3B'S3yBaHHI
BA30NPECUHY M OKCUTOIMHY Ta TPAHCIOPTI IX i3 rimoraraMmyca. Y HEUpO-
rinodiszi KOMIAEKCH PO3NAAQIOTHCS 1 BIAbHI TOPMOHM CEKPETYIOTHCS Y KPOB.

OO0OupBa TOPMOHU € HOHAIIENITUAAMM TaKol OYAOBU:

H2N—LI,YIC—TVIp—d)eH—ITIH—aCH—LI,VI|C—I'IpO—apF—ITIi—%—NH 2

S S o BA3onpecuH
H2N—LI,VIC—TVIp—iJ'Ie—FJ'IH—aCH—LI'I/IC—I'IpO—ﬂeVI—FJ'Ii—ﬁ— NH 5
é é O OKCUMOUUH

Biappi3HAIOTHCS BOHU TIABKM ABOMAa aMiHOKHWCAOTHUMH 3aAUIIKAMU (B
3 i 8 MOAOKEeHHSX).
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Ajg BasoNpecHHy XapaKTEePU3YEThCS TAaKUMM e(eKTaMU:

1. ArTHAiypeTHYHA Aid. Y KAITMHAX HUPKOBUX KAHAABIIB B3aEMOAIL
AAI' 3 V,-perieniTopaMu BUKAUKAE MiABUIIEeHHS piBHA TAMO®, dochopu-
AIOBaHHS IIOKM II[O0 HEBIAOMUX OiAKiB, IJ0 3yMOBAIOE 30iABIIEHS ITPOHUK-
HOCTi MeMOpaHM AAS BOAM, i peaObCoOpOIlito BOAM, BIABHOI BijA iOHIB, 3a rpa-
AIEHTOM KOHIIEeHTpallil i3 TiIOTOHIYHOI IIePBMHHOI Ceui yepe3 KAITUHU B
IIO3aKAITUHHY PiAUHY. B pe3yAbTaTi OCMOTHUYHUY THUCK IAA3MH KPOBI 1 TKa-
HWHHOI PIAVHU 3MEHIIYEThCS 1 CeKpellis TOPMOHY IIPUIIMHAETHCH.

2. I'liaTprMka apTepiaabHOTO TUCKY. B3aemopia AAL 3 V,-penienitopamu
TAQAKOM 'SI30BHUX KAITMH B CyAMHAX BUKAMKAE 30iABIIEHHS KOHIJEHTpallii
iOHIB KaABIIiIO B KAITMHAX i CKOPOUEHHS M 's13iB, 3BY’KeHHS CYAUH, IIABHUIIEH-
HSI KPOB'STHOTO THUCKY. [IpecopHmMil edeKT Ba3OolpecuHy CIIOCTepPiraeThbCs
IIpU All 3HAQYHOI KIABKOCTI TOPMOHY.

3. YyacTh y MexaHi3max mam aTi. AAI’ TO3UTHUBHO Ai€ Ha 3aKpiAeHHS
maM'siTi 1 MoOGiAizariito iHdopmariii, 1m0 30epiraeTbest. KAiTHHHI MeXxaHi3Mu
BrauBy AAI' Ha LIHC BuBYeHI HEAOCTATHEO.

Cexkpernig AAI' peryroeTbcs 3MiHaMU OCMOTUYHOTO THCKY i 00'€My THp-
KYAIOIOUOl KPOBi, @ TaKOK PI3HUMM HEWPOTeHHUMHU CcTUMyAaMu. CreludiuHi
OCMOpPELEINITOPU MO3KY PearyrOThb Ha ITABUIIEHHSI OCMOTHYHOI'O THUCKY IIAA3-
MM KPOBI | TKAHWHHOI PIAVHN CUTHAAAGMU IIPO BUANEHHS Ba30IIPECUHY B KPOB
i HaBmaku. [Ipu KPOBOBTpaTax, 3HKEHHI 00'eMy KPOBi 6apoperernTopy KAITHH
KPOBOHOCHHUX CYAMH IlepepatoTh curHaraMu B LJHC i cTUMyAIOIOTH CEKpertito
AAI', a TakoK aabpOCTepoHy. BuBinbHeHHa AAT TaABMYETBCS aApPEHAAIHOM.

[Tpu HepoctatHOCTI AADT BUHMKAE HEITYKPOBUU AlabeT, IpU SKOMY 3a
AO0y 13 opraHizMy BUBOAUTECA 10-20 A AysKe TINOTOHIYHOIL cedl. AIKy€TBCS
IIPUPOAHUM T'OPMOHOM YW CHHTETUYHMMM aHAAOraMM. BipoMmi npemnapaTu 3
YNCTOIO @HTHUAIYPETUYHOIO Al€I0 Oe3 MpecopHOi akTUBHOCTI. Hedporennmia
HEIyKPOBUU AlaOeT 3yMOBAIOETHCSI BTPATOIO 3AATHOCTI PELIENTOPIB KAITHH
AHUCTAABHUX BipAiAiB HedpoHry pearyBaTtu Ha AATL.

OKkcuTonuH IpoaBAse 2 OIOAOTIUHI e(PeKTH: CKOPOYEHHSI MYCKyAQTypH
MaTKU 1 BUAIAEHHSA MOAOKA. KOHIEHTparis penenTtopiB A0 OKCHUTOLIVMHY B
TAQAKIN MYCKyAQTypl MaTKM 3POCTAE A 9acC BAriTHOCTI I AOCATAE MaKCUMY-
My Ha PaHHIM CTapii popaOBOro akry. EcTporeHm ceHCHUOIAI3YIOTE MiOMeTpin
A0 All OKCUTOIIMHY, @ IporecTepoH 3HUKye. OKCUTOIIUMH Oepe y4acThb y IIo-
YaTKy POAIB SIK 0e310CepepHbO, BUKAWKAIOYM CKOPOYEHHS M'sI3iB MaTKH,
TaK 1 OIIOCEPEAKOBAHO, CTUMYAIOIOYM YTBOPEHHS IPOCTATAQHAWHIB, SKi €
CHUABHUM aKTUBATOPAMM CKOPOUYEHHST TAQAKUX M '13iB.OKCHUTOIIMH BUKOPUC-
TOBYETBCS Y KAIHII AAS CTUMYASLIIL POAIB. BUAIAGHHS MOAOKA OKCUTOLIMHOM
CTAMYAIOETBCST BHACAIAOK CKOPOYEHHSI M'SI30BUX BOAOKOH, PO3MIIIeHUX Ha-
BKOAO aAbBEOA MOAOYHUX 3aA03.
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4. TOPMOHU IIUTOBUAHOI 3AAO3U

Y IIMTOBUAHIM 3aA031 CHHTE3YIOTHCI TOPMOHM ABOX I'PYIL:

1) THpeOoIAHI TOPMOHY, IHAKIIle NOATUPOHIHY, 3 Ay’Ke IIUPOKUM CIIEeKT-
poM Aji;

2) KaABIIUTOHIH, IKUM PETYAIO€ OOMIH KaAbIIito i hocdaTiB.

4.1. bypoBa i cuHTE3 NOATUPOHIHIB

[IIuToBUAHA 3an03a@ CEKpeTye Yy KPOB ABAa TUPEOIAHI TOPMOHU —
TUPOKCHH (TeTPaMOATHUPOHIH) i TpUMoATHPOoHiH. CKOpOUYeHO BOHU IT03HaYa-
rotecda T, 1 T 3a XIMIYHOIO IPUPOAOIO IIi TOPMOHU € ITOXIAHUMU aMiHOKHC-

AOTU TUPO3UHY. AN CUHTE3y UOATUPOHIHIB HEOOXIAHUN MIKPOEAEMEHT HMOA
y (hopmi Mopuay. LIJuToBHAHA 3aA03a KOHIIEHTPYE MOAUA i3 ITAA3MU KPOBI
IIepeBUINye KOHIIEHTPAIIiI0 MOro y CHPOBATILL QH
KpOBi. BKAIOUEHHS HEOPraHiYHOro MOAY B apo- I !

MAaTW4HI KiABII THPO3UHY 3AIMCHIOETECS HE Ha

piBHI BiABHOI aMiHOKHCAOTH, @ Ha piBHI OirKka

TUPEOrAOOyAiHY. el BIAOK CKAQAQETBCSA i3 ABOX o

MOAINENTUAHUX AQHIFOTIB IIpuOAu3HO 1o 5000 | I
AMIHOKUCAOTHUX 3AAUIIKIB, MICTUTH BYI'AEBOA-

2 . o CHy ,
BepxHi OLAKOBOI I‘AO6'}7J§JI/I (an/I6AH3HQ 10 UA,), 1o- CH—NH, CH—NH>
AYIOTBCSL. AAST peakllii MOAYBaHHSI aHIOH MOAUAY SooH CooH
OKMCHIOETBCS MiA AI€I0 TEPOKCUAA3HU IITUTOBUA- ) 3
HOI 3aA03H Y PEaKIifHO3AATHI YaCTUHKY, TOYHO Tempatiog- Tpuiiog-

. : . . . . muponin (T,) muponin (T,)
He ipeHTH(IKOBaHI (@TOMM, BIABHI paprKaAm), sKi ’ ’
1 3a0e31euyoTh MOAYBAHHSA 3AAUIIKIB TUPO3WHY B MOAEKYAI TUPEOIAOOYAI-
Hy. Peax1iito MopayBaHHSA KaTaAi3ye TOM JKe PepMEeHT — THPeOiAHA EPOKCU-

[ToBHicTIO TOAOBAaHWN TUPEOTAOOYAIH, SIKUN HA3UBAIOThL HOATHPEOTAODY-
ATHOM, MICTUTB y IOAIIEIITUAHOMY AQHIFO31 MOHOMOATUPO3WH, AMVUOATUPO3KH,
TPUUOATUPOHIH 1 TeTpalloATUPOHiH. CHHTe3 BIAOYBAETBCA Y (POAIKYAIPHUX
KAITHHAX 3aA03Y, i3 SKIUX NOATUPEOTAOOYAIH HAAXOATUE ¥ (DOAIKYAH, 3aII0OBHE-
Hi KOAOIAOM. THPEOrnoOyAiH CAY>KUTH 3aIlaCHOI0 (DOPMOIO THUPEOIAHWX TOp-
MOHIB, T3 i T,. KoAM Ha KAITUHU IIUTOBUAHOI 3aA03U A€ TUPEOTPOITHUM Top-
MOH Tino(i3a, HEBEAUKI KPAIAMHKU KOAOIAY HAAXOAATH 13 (DOAIKYAA HA3ap, ¥

3@ AOIIOMOTOIO MOAMAHOI IIOMIIH, TOOTO CUCTEMU aKTUBHOI'O TPAHCIIOPTY.
KourenTpariis rioauay B 3aro3i y 30-40 pas OH
N~
A
O
| |
HYy 4YacTHHY. B AaHIffosi Oinka € 115 3aAmIIKiB
THUPO3MHY, 1 Ti i3 HUX, IKI AOKAAi30BaHI Ha IO- CH,
Aaza npu HagBHOCTI H,O,. BAM3BKO po3MillleHi NOAOBaHI 3aAUIITKN TUPO3U-
HY KOHAEHCYIOTBCS 3 YTBOPEHHIM MOATHUPOHIHIB (puc. 4.6)
KAITWHM 1 AI30COMHI IIPOTEa3! TIAPOAIZYIOTE MOATUPEOTAOOYAIH AO a@MIHOKHUC-
AOT 1 BYTAeBOAIB. 3BinbHeHI T3 i T, CEKpeTyIOThCA Y KPOB, @ MOHOAMMOATUPO-
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3aruwku mupo3uHy
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Puc. 4.6. Cxema cuHTe3y TUPEOIAHUX TOPMOHIB.

3MHU MO’KYTh 3HOBY BHUKOPHCTOBYBATHUCH. AASI IIBOTO CIIEIIAaABHUM (PEpMeHT
AEranoreHasa KaTaaidye ACHMOAYBAHHS 1 YTBOPEHI MOAMA I TUPO3UH UAYTH Ha
CHHTe3 HUOATUPeorroOyAiny. T; 1 T, He HMAAQIOTBECA All AeraroreHaswu.

4.2. Peryadiiis cuHTe3y i ceKpelii TUpeoiAHNX TOPMOHIB

Peryaqrtia 3piMICHIOETECS 4epe3 TioTaAaMo-Tinogi3apHy CUCTEMY (pHUC. 4.7).
I3 rimoTaraMyca MOCTIHO BUBIABHSETECS TUPEOAIOepuH, sikui dyepe3 TAMOD
BUKAUKAE CEKpeIlito i3 KAiTUH apeHorinodiza tupeorponiny (TTT). 'aabmye
1en npotec comarocraTuH. Cekpenia TupeoAibepuny i TTIT poocuTk nocTiliHa
I MABUIIYETHCA IIPU 3HWDKEHHI TeMIIepaTypyd HABKOAMIIIHBOIO CEPEAOBUIIIA.
TTT B3aemopj€ 3 penenrTopaMy MeMOPaHU eIliTeAlaABHUX KAITHH (POAIKYAIB Ta
yepe3 TAMO i, BipOriAHO, iHITT BTOPWHHI ITOCEPEAHUKN CTHUMYAIOE CHHTE3 i
CEKpellil0 TUPEeOIAHUX TOPMOHIB. [Ipu 1TbOMY BiAOYBa€ETHCS 3aXONNEHHS MOAM-
Ay HIUTOBUAHOIO 3aA03010, CUHTE3 THUPEOTAOOYAIHY, TIAPOAI3 MOAEKYA TUPEOT-
AOOYAIHY, 1110 3HAXOAMAUCE Y (porikyaax, cekpenia Ty i Ts y KpoB.

I'Tpu tpuBanint Ail TTI' CTUMYAIOETBCSA CHHTE3 OIAKIB, (POCHOAIMIALB,
PHK i AHK, cnocrepiraeTbcs rineprpodis i rineprnaasia (QOAIKYAIPHUX
KAITUH 3aA03M1.
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B HOpMI Yy ArOAMHM AODOOBa CeK- Ctpec Husbka CoH

perLisa TOPMOHIB CKAAAQ€ TIPUOAUZHO Temnepartypa
70 mxr T, i 25 Mkr T;. BoHM Maro pos- © @ ©
YMHHI B KPOBI 3B's13aHi 3 OiAKaMu: CIie- FinoTanamyc

MUIYHUME TAIKOITPOTEIHOM-TUPOKCHH-
3B'I3yBaHNUM TAOOYAIHOM, IIpearbOyMi- l
HOM 1 aAbOyMIHOM. HeBeanuka yacTrHa
TOPMOHY 3HAXOAUTHCS Y BIABHOMY BU-
TASIAL 1 IITBHAKO 3aXOIIAIOETHCS TKaHU- | Fnodis |
"amu. KoHneHTparnisa 3araapHoro T, y
mrasMmi — 30-70 MKr/ A, BiabHOTO T —
npubAu3Ho 30 HI/A, 3ararbHOro T —

Tupeonibepnd  ComatocTaTuH
N

TupeoTponiH (TTI)

1-2 Mxr/A, BiapHOTO — 15 HT/A. OcC-

. . . | LLinToBnaHa 3anosa |
KiABKU OiAbIlla yacTuHa T3, HIDK Ty,
3HAXOAUTBCS Y BIABHOMY BUTIASAL, TO T¢ T‘
0iOAOriUHI e(PeKTH THUPEOIAHUX TOp- & 3
MOHIB 3a0e3neuye came BiH. [lepip i l
HAIliBPO3IIaAy TUPEOIAHUX T'OPMOHIB Y | OpraHu-MitueHi |

KPOBi CKAQAQ€ TPUOAM3BHO 7 A0 AAST

K Puc. 4.7. Peryasiisi cuHTe3y i cekperii
T4 12 pobm ppst Ts. B Y P

TUPEOIAHMX TOPMOHIB.

4.3. bionaoriyHa Ais THPeOiAHUX TOPMOHIB

OATUPOHIHY AIFOTH TIPAKTHYHO Ha BCi OPraHu i TKAHWHU OPraHi3My.
Po3pi3HAOTE iX BIIAMB, 3 OAHOrO OOKY, Ha HPOLECH PO3BUTKY OPIaHI3MY,
AU(EPEHTTIIOBaHHA KAITHH, @ 3 IHIIIOTO — Ha OCHOBHUU OOMiH, TEIIAOIIPO-
AYKIIif0. 30KpeMa, TUPEOiAHI TODMOHM CTUMYAIOIOTE PIiCT i PO3BUTOK MO3KY
B eMOpioHa i MPOTATOM IIePIINX AEKIABKOX POKIB MiCAS HAPOAJKeHH:. 3HauHa
HEAOCTATHICTL TOPMOHIB Y AUTSYOMY Billl 3yMOBAIOE 3aTPUMKY POCTY, PO-
3YMOBY BiACTAAICTE.

Birku-penenTopu A0 TUPEOIAHMX TOPMOHIB AOKAAI30BaHI 1 Ha IAa3ma-
TUYHIY MeMOpaHi, i B AApi, i B MITOXOHApPIAX, i B nuTONAa3Mi. 3B'sI3yBaHHS
TOPMOHIB i3 pelenTopamMy NAa3MaTUYHOI MeMOpaHU BiAIrpae IeBHY POAb ¥
TPAHCIIOPTI IX Y KAITHHY, @ TAKOXK CTUMYAOE TPAHCIIOPT Y KAITUHU aMiHOKUC-
AOT. Perlenrropu IMTONAG3MU (DYHKIIIOHYIOTH, HAIIEBHO, K BHYTPIIITHBOKAI-
TUHHI IIEPeHOCHUKU T'OPMOHIB. SAepHi OIAKI-PeLlelITOPH IIPOSABASIOTH 3HAYHO
OIABIITY CHIOPIAHEHICTS 13 T, KoMIlnekc rOpMOHY 3 SA€PHUMHU pellellTopaMu
BHUKAMKA€E AKTUBAIIO MPOIeCy TPAHCKPHUMILi, 30iABIIEHHSI CUHTE3y IIeB-
"Horo Habopy marpuuHmx PHK, a Takox pubocomuoi PHK. Y pesyabTari
MABUIITYETBCS CUHTE3 Takux (pepmenTiB, sk Nat, KT-AT®a3za, MiTOXOHA-
piarbHI bepMeHTH TKAaHWHHOI'O AMXaHHS, TAIOK030-0-docdaraeripporeHa-
33, HAAD-ManraTaeriAporeHasa, rairepodocdaraeripporeHasa, hepMeHTiB
AlnoreHe3y i Aimoaidy. CuHTe3 OIAKIB 3a0e3NedyeThCs aMiHOKMCAOTAMH,
HAAXOAJKEHHS Y KAITMHU SKUX 3POCTAE IIA AI€I0 TUPEOIAHUX T'OPMOHIB.

177



F'onoBHUI pe3yABTaT All TUPEOIAHMX TOPMOHIB IIOAATA€ Y 3POCTaHHI
IIBUAKOCTI OCHOBHOTO OOMIHY, OKMCHEHHI BYTA€BOAIB, KHpIB, aMiHOKHC-
AOT. TTiABUIIIYETBCS CHOKUMBAHHS KUCHIO i BUpireHHI CO,. MexaHizM mpo-
1ECiB, IO A€XKaTh B OCHOBI ITIABUIIIEHHI TUPEOIAHUMHU FOPMOHAMHU TEMNAO-
MIPOAYKIII (KAAOPUTEHHOTO e(PEKTY), AOCAIAJKYETBCS IIPOTATOM AOBIOTO Yacy.
Paninre BBayKan#, 10 KAaAOPUTEHHUM €(PEKT 3yMOBAIOETHCS PO3'€AHaHHIM
mip Alero T3 mporeciB TKAHWHHOTO AMXaHHS 1 OKMCHIOBAABHOTO (pocdopu-
AIOBaHHY, TOMY III0 TOPMOH IIABHIIYE CIOKHMBAHHS KUCHIO i OKHCHEHHS
cyOcTpaTiB 6e3 BiAmTOBiAHOTO 36iAbIieHHsT cuHTe3y AT®. Are 1 TouKa
30py He OTpHUMaAa IIATBEPAKEHHS B AOCAIAKEHHIX. BIAbII BiporipHuM
MIOSICHEHHAM IIIABUIIIEHHS TEIIAOIIPOAYKIIL ITiA AI€I0 THPEOIAHWX TOPMOHIB
BBaJKAIOTH 30inblileHHsT BUKopucTaHHs AT@ B eHepro3arekHUX IIpoIie-
cax, 30KpeMa Ha aKTHWBHe mepeHeceHHs1 ioHiB Na' i K*. Buxkopucranws
ATO® 3ymoBatoe 30inbleHHs BMicTy AAD, 1[0 CTUMYAIOE IIpOIlecH KaTa-
6oai3zMy OinkiB, >KupiB, ByrAeBoAiB i cunTe3sy ATO. [TipBuieHuit BMicT
THUPEOIAHNX FTOPMOHIB BUKAUKAE OAHOYACHY CTUMYASIIIFO IIPOTUAEIKHO CIIPS-
MOBAHUX NPOIECiB, HAIIPUKAAA ATIOTeHe3y (3a pPaxyHOK IHAYKIII CMHTe3y
bepMeHTIB AilloreHe3y) i AITOAI3y, CMHTe3y OiAKIB i po3naAy iX 3 OKHMCHEH-
HSM aMiHOKUCAOT. Y pe3yAbTaTi eHeprisd, BUKOPHUCTaHa Ha MPOIlecu CHUHTe-
3y, PO3CIIOETBCS BHACAIAOK IIPUCKOPEHHS KaTabOAI3MY, 110 3YMOBAIOE ITIABU-
IIeHHS TEeNAONPOAYKIil. HeoOXipAHO ckKasaTH, 10 (PYHKII IIUTOBUAHOI
3aA03U AQBHO TIOB'SI3YIOTH 3 @AQNTAITiE€I0 A0 HU3BLKUX TEMIIepaTyp.

TupeoipHi TOPMOHM CTUMYAIOIOTH 3aXOIIAEHHS KAITMHAMU TAIOKO3H,
TAIKOAI3 i TATOKOHeoreHe3, MOOIAI3allifo JKUPY i3 JKUPOBOTO AETO, OKUCHEHHS
JKUPHUX KUCAOT, CUHTE3 XOAECTEPUHY I IIePETBOPEHHS MOT0 B JKOBYHI KUC-
aotu. Ilip BoamBoM T, B KPOBI 3HWJKYETBCS KOHIIEHTPALl XOAECTEPUHY,
AITIOIIPOTEIHIB, ane IABUIYETHCS BMICT BIABHUX JKUPHUX KHUCAOT. [liaBuire-
Ha KOHIIEHTpallid TUPOKCHHY aKTHUBYE I'AIOKO30-0-cpocdarasy, 1o Ipu3BO-
AUTH AO PO3BUTKY rinepraikeMii. TUpeoipHI TOPMOHM IIIABUIIYIOTE KPOBO-
00Ir, OCOOAMBO y WIKIpI AAS BIABEAEGHHS TEIIAQ, 4aCTOTy CKOPOYEHBb Ceplid,
TAMOVHY AUXAHHS.

TakuM YUHOM, Aisl TOPMOHIB IIMTOBUAHOI 3aA03U Pi3HOCIIPSIMOBAHA i
He OopHO3HauHa. Kpim Toro, aiga Tz i T, 3areXuTh BiA IX KOHIIeHTpallili B
KPOBi. Y (pi3ioA0OTriYHUX KOHIIEHTPAITiSIX BOHU CTUMYAIOIOTH @aHAOOAIYHI ITpoIie-
CH IIpU ITIO3UTUBHOMY a30TOBOMY OanaHCl. [1pu MiABUINIEHNX KOHIIEHTpPAIli-
IX TUPEOIAHUX FOPMOHIB IePEeBa’KaOTh KATAOOAIUHI IIPOIIECH.

TupeoipHI TOPMOHM IHAKTUBYIOTHCS IIASIXOM AEMOAYBaHHS, Ae3aMiHY-
BaHHS, Aerpaaaliii 60KoBoro AaHifrora. Cami TOpMOHHU i AesIKi iX MeTabOAITU
YTBOPIOIOTH KOH'IOTATH 3 TAIOKYPOHOBOIO KMCAOTOIO i, pialile, 3 cipuaHoro.
BiABIIICTE peaknii MeTabOAI3ZMy TUPEOIAHWX TOPMOHIB BIAOYBA€ETHCHA Y
neuinni. KiHneBi OTPOAYKTH BUAINAIOTHCS 3 KOBUYIO. Woamp, 3HOBY HAaAXo-
AUTH yV IIATOBUAHY 3aA03Y, @ 9YaCTHMHA MOTO0 eKCKPETYETBCSI 3 Ceuelo.
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4.4. Tino¢gyHKLia NUTONOAIOHOI 3aA03H

lNnogyHKIiA MUTONOAIOHOI 3aA03HU (TIIOTHPEO3) BUHUKAE BHACAIAOK
€HAOTeHHUX 1 eK30TeHHUX NPUYMH. AO €HAOTeHHUX MPUYMH BIAHOCATHCS
FeHEeTUYHO AETepPMIHOBaHI Ae(PeKTH PI3HUX CTAAINM YTBOPEHHS TUPEOIAHUX
TOPMOHIB, IX TPAHCIIOPTY 1 B3aEMOAII 3 pellelITOpaMU KAITHUH-MillleHel. Ex-
30T€HHI NIPUYWHU: HEAOCTATHE HAAXOAJKEHHS MOAY B OpPraHi3M, Al pedo-
BUH, IIJ0 KOHKYPYIOTH i3 MOAMAGMHU YU INOPYIIVIOTH CHUHTE3 THUPEOIAHUX
TOPMOHIB, XipypridHe BUAAAEHHSA YACTHMHU 3aA03M IIPU IIyXAWHAX 1 rimep-
QyHKIil. BHACAIAOK HEAOCTATHBOI'O CUHTE3Y UM CEKpeLlil TUPEeOTPOILiHY Iillo-
diza 1 THpeOAIOepUHY rilloTaAaMyCa PO3BUBAETHCSI BTOPUHHUU TIIOTUPEO3.

lnoTnpeos y AUTA4OMY BIilll 3yMOBAIOE 3aTPHUMKY POCTY I HEIIPOIIOPIIin-
HUU PICT TirQ, 3aTPUMKY IICUXIYHOTO PO3BUTKY, KpeTHHI3M. [inoTupeos y po-
POCAUX XapaKTepU3Y€ETHLCI TAKUMU 3MiHAMU:

1) 3HM>KEHHS aKTUBHOCTI DEPMEHTIB, CLIO’KUBAHHS TKAHWHAMU KUCHIO 1,
TaKUM YUHOM, 3MEHIIIEHHSI OCHOBHOI'O OOMIHY, TEIIAOIIPOAYKILI 1 ITIABUIIIEHHS
YYTAMBOCTI AO XOAOAY;

2) IOpyIIeHHSI BOAHO-COABOBOI'O OOMIHY — PO3BUBAETHCS CAU30BUM Ha-
OpsK (MiKCcepeMa) BHACAIAOK CIIOBIABHEHHS OOMiHYy IPOTEOTAIKaHIB i TAIKOIIPO-
TEIHIB CTIOAYYHOI TKaHWHHY, 1110 CIPHUSE 3aTPUMITL BOAN, OCOOAUBO Y AIIKIPHIiN
KAITKOBUHI;

3) mopyteHHs 3 60Ky ceplieBo-CyAMHHOI cuctemy, M'a3iB, LLIKT, mocaa6-
AEHH{ IMYHITETY;

4) rinepxoaecTepUHeMid (rinepOeTarinonpoTeiHeMis), 110 CIPUSIE PO3-
BUTKY aT€POCKAEPO3Y;

5) opy11eHHs Ha PiBHI HEPBOBOI CHUCTeMU — IICHXivyHa i hi3ruHa B'SIAICT,
COHAUBICTE.

BiABIIICTE BUAIB rIIOTEPEO3Y AIKYETBCSI TUPEOIAHUMY TOPMOHAMMU.

Opgiero i3 popM TinoyHKITII ITUTOBUAHOL 3aA03M € €HAEMIYHUN 300,
110 PO3BUBAETHLCA NPU HEAOCTAaTHHLOMY HAAXOAJKEHHI B OpraHi3M MOAY B
IIeBHUX PAMOHAaX, Ae HU3BKUM UOTO BMICT y BOAL I rpyHTax. IIpn eHpeMidHO-
My 3001 HM3bKa KOHIIEHTpAllid B KPOBI TUPEOIAHUX T'OPMOHIB IIPU3BOAUTH
3@ IPUHIUIIOM 3BOPOTHOTO 3B'SI3KY AO INABUIIEHOI CEKpellii THPeoTpOIiHy
rinogiza, 9KUU CTUMYAIOE PO3POCTAHHS IIUTOBUAHOI 3aA03U A0 TAKHUX
PO3MipiB, MOKM HEe BCTAHOBUTHLCS PiBHOBAra Mi’K po3MipaMM 3aA03M 1 BUKO-
PUCTAHHAM HEBEAMKOI KIABKOCTI MOpAY. TaKuil KOMIIEHCATOPHUN MEXaHIi3M
AO IIEBHOTO 4acy 3alesnedye AOCTATHIO KOHIIEHTPAIlI0 TUPEOIAHUX TOp-
MOHIB i piBeHb OCHOBHOI'O OOMiHYy. AAe AaAl ITlepeBa’kae PO3POCTAaHHS CIIO-
AYYHOI TKAQHWHHU 3aA03 i PO3BUBAETHCS TINOTHUPEO3. AAS IIONEepeAKEeHHS
PO3BUTKY €HAEMIUHOro 300a KyXOHHY CiAb 30arauyioTh MOAWAAMU, BJKUBA-
IOTb MOPCBKi IPOAYKTH.

179



4.5. TinepdyHKIlisSI MUTOIIOAIOHOI 3aA03U

['lpu rinepTtrpeosi (Andy3HOMYy TOKCMYHOMY 3001, @00 ba3zepoBiit XBopoOi
unu XBopo61 ['peiiBca) MaroTh Miclle mipBUIlleHMN cuHTe3 i cekperia Ty i Ty,
CIIOCTEePIratoThCcsl 30IABIIIEHHS PO3MipiB
3aA034 (300), ek30TarbM (puc. 4.8), mia-
BUIIIEHHS OCHOBHOro oOMiHy Ha 30-60 %
BUIIlE HOPMM, TaxiKappid, MABUINEHHS
CHUAW CKOpPOYEHb Ceplid (IpY BUPaKeHii
rinep@yHKIii CMAQ CKOPOYEHD 3HIKYETh-
Csl BHACAIAOK IIOCHAEHOTO KaTabOAi3ZMy
OiAKiB MioKapaa), M'si30Ba CAAOKICTB,
MMIABUILIEH] alleTUT i CIIO>KMBaHHS DKi, are
OAHOYACHO BTpAaTa MAaCHU Tind BHACAIAOK
Puc. 4.8. EK3o(pTarbM npu TUPEOTOK- II€PEeBa’KaHHA KaTaGOAiSMy, PO3BUTOK
CHKO3i. IICUXOHEBPOTUYHUX IIOPYIIEHb.

[TprunaaMu AM(QY3HOro TOKCUYHOTO 3004 € aBTOIMYyHHI Iponecu. Moske
PO3MHOJKYBATHUCS KAOH KAITHH, 9Ki CUHTE3YIOTh @HTHUTIAA AO OiAKIB-perien-
TOPIiB TUPEOTPOITHOTO TOPMOHY B KAITMHAX IIMTONOAIOHOI 3ar03u. Aig Ta-
KUX @HTUTIA @HAAOTTUHO A0 All TTT' CTUMyAIOE€ CHHTE3 1 CEKpeLilo TUPEOIA-
HUX TOPMOHIB. [HIIIOIO IPUYNHOIO IIePTUPEe03y MOKe OyTH apeHOMaA IiIo-
diza i, B pe3yabraTi, ImiABUINEHA MPOAYKLisg TTT.

5. TOPMOHAABHUM KOHTPOAB OBMIHY KAABIIIFO

IoHaM KaABIIiI0 HAAEKUTH BAJKAUBA POAB Y OIOAOTIUHMX IIPOIIECax.

Konrentpariist Ca?t B maa3Mi KpOBi PEryAIOETBCS 3 Ay7Ke BEAMKOO TOU-
HICTIO, 3MiHa II BCBOI'O HA AEKIABKA BIACOTKIB 3yMOBAIOE Ail0 TOMEOCTa-
TUYHUX MEXaHi3MiB AAS BiAHOBAEHHS (i3iOAOTiUHOTO PiBHSA (OIPUOAM3HO
2,5 MMOAB/A). Y miaTpuMIti romeoctasy Ca?" GepyTh y4acThb TpU OCHOBHUX
TOPMOHHU: NApaTrOPMOH, KAABIIUTOHIH 1 akTuWBHa (popma Bitaminy D; —
1,25-puripApOKCUXOAEKAABIIMEPOA, SKUM (PYHKIIIOHYE K TOPMOH.

[TapaTtropMOH — OIAOK i3 84 aMiHOKMCAOTHUX 3aAUIIKIB, YTBOPIOETH-
Cs1 B TIAPAIIUTOMOAIOHUX 3aA03aX. KaABITUTOHIH — memnTua i3 32 aMiHOKHUC-
AOTHMX 3AAUIIKIB, CUHTE3YETHCS B NMAapa(pOAKYyAIPHUX KAITMHAX IUTOIIO-
AIOHOI 3aA03H, SKi BIAKPUTI TaKO’K Y TKAHWHI IIapaIllUTOIIOAIOHUX 3aA03 1
THUMyCa AIOAMHM. YTBOPEHHS 1 CeKpellid IIapaTTOPMOHY Ta KAABLIIUTOHIHY B
KPOB PEryAIOETBECS KOHIIEHTPAIJ€I0 IOHHOTO KAaABINifO B mAasMmi. [lpu HOp-
MaAbHIN KoHIeHTparii Ca?t ceKpeTyIoThCsT HeBeANKI KIAbKOCTI 060X TOPMO-
uiB. [pu 3HMKeHHI KoHIeHTpalii Ca’" mapauuTonopioHi 3aA03u 30IABITY-
IOThb CEKpeILlil0 IapaTTOPMOHY, a CEKpellisl KaAbBIIUTOHIHY TaAbMY€eThCs. [1pu
mipBuIneHHi KoHmeHTpanii Ca?t BHAIASIETHCS KAABLIWATOHIH, a aKTHUBHICTD
MIaPAIIUTOIIOAIOHUX 3aA03 3HWKYETBCS.
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[Tip BIAMBOM TapaTropMoHy KoHrenrparis Ca’t B maasmi Kposi 3poc-
Ta€, IO 3YMOBAIOETBCS MOTO AI€IO Ha KICTKM, HUPKU 1 KUIlleyHUK. [Ira3ma-
TUYHI MeMOpaHW KAITUH IIUX OPTaHiB MICTATh PEIenTOpH, sKi 3B'SI3yIOTh
apaTropMoH. Llg B3aEMOAIS aKTUBYE aAECHINATIIMKAA3HY CUCTEMY. B KicTKax
CTUMYAIOETBCSI OCTEOAI3 (pe3opOllisi) OCTEOKAACTaMU i OCTEOITUTaMU, BUB-
IAbHEHHd 10HIB Kaablito 1 pocaTiB y KpoB. PazoMm i3 MM pO3IIaAQETHCA
OpraHiYHUN MATPUKC, Ha 1110 BKa3y€ 3POCTAHHA €KCKpellil i3 ceuero ripApoK-
CHUIIPOAIHY — MapKepa KoaareHy. [Ipu all mapaTropMOHy TaKOK TaAbMY€ETh-
Cd CHUHTe3 KOAAreHy B aKTHMBHUX OCTeOOAaCTax. TpHBaAWM BIIAWB IIapar-
TOPMOHY BHUKAWUKAE 30IABIIEHHSA KIABKOCTI OCTEOKAACTIB, a IIOTIM 1 OCTeo-
OaacTiB. Ajlicauii MexaHi3M BuBiAbHeHHs Ca’’ i3 MiHepaABHOI CTPYKTypu
KICTOK 3aAWIIAETBCSA HEBIAOMUM. [IpHITyCKarOoTh, III0 y BIAIOBIAB Ha AitO
IIapaTTOPMOHY B KiCTKaX HAKOIWUYYIOTHCSA OPraHiyHi KUCAOTU (AQKTAT, LIUT-
paTt, i301UTpar), o CTBOPIoe onTUMyM pH AAg All poTeoAiTHUHUX dep-
MEHTIB, MO>KAUBO, AI30COMHOTI'O TTOXOA KEHHSI.

SHA4YHY POABb Y MABUIIEHHI KOHIIEHTpAITil Ca’" B mnasMi KpoBi Bipirpae
AlST TTAPATTOPMOHY Ha HUPKH, A€ BiH CTUMyAIOE peabcopOiiito Ca?t aucTannb-
HUMM KaHaABIAMH. OAHOYACHO IIAPATTOPMOH TaAbMye peabcopOriro doc-
dhartis, 110 IPU3BOAUTB AO 3HIJKEHHS IX BMICTY Y KPOBI 1 (hocaTypil. Apyrum
B&JKAUBUM e(eKTOM IapaTTOPMOHY € CTUMYASISI CUHTe3y 1,25-ANTiApOKCH-
XOAEKAABLIU(PEPOAY, aKTUBHOI (DOpMU BiTaMiHy D, 9KUI CTUMYAIOE BCMOKTY-
BaHHS KAABITiIO B TOHKIM KuIlIl. MexaHizM Ajl 1,25-AUTIAPOKCHXOAEKAABITH-
depony, IKuUN Ma€e CTEPOIAHY CTPYKTYPY, TAaKWUM JKe, K Y CTEPOIAHUX TOp-
MOHIB. Y KAITMHAX TOHKOI KUIIIKY BiH IHAYKYE CHHTEe3 PSAY OIAKIB, cepep, IKUX
€ KaABIIE3B'I3yBaABHUI OIAOK, 3paTHWMI TiepeHocuTH ionu Ca?*. 1,25(OH),D,
TaKOXK IABHUIIyE BCMOKTYBAHHS B TOHKIiM Kulmii ¢pocdartiB. TakuM 4mHOM,
Ajs BiTaMiHy D cipgaMoBaHa Ha 3a0e3lneueHHsT Oe3MepepPBHOTO HAAXOAKEHHS
B OpraHi3M MiHEpPaAbHUX PEYOBWH AAS BIAKAGAQHHS B KiCTKOBIiM TKaHUHI. Me-
TaOOAITH BiTaMmiHy D AjrOTE 1 Oe3r1ocepepAHBO Ha KAITUMHU KiCTOK, CTUMYAROO-
YM CUHEPTiYHO 3 apaTTOPMOHOM MOOIAI3allif0 MiHEPAaABHUX KOMIIOHEHTIB i3
KICTKOBOI TKAQHWHMU.

KaAbIUTOHIH raabMy€e pe30pOIlito KiCTKOBOI TKAHUHU OCTEOKAACTAMH 1
OCTEOITUTAaMH, 1110 CYIIPOBOAJKYETHCI 3HM)KEHHSIM BMICTY B IAA3Mi KPOBI KaAb-
ito i pocdaTiB. Aid KaABIIUTOHIHY Peani3yeThCs 4epes3 aAeHIAATIIMKAA3HY
cucrtemy. ['Ipu TpuBaAiil All KaABIUTOHIHY 3MEHIIYEThCS YTBOPEHHS OCTEO-
KAQCTIB 13 KAITUH-TIOIIEPEAHMKIB, 11J0 BTOPUHHO BUKAUKAE 3MEHIIIEeHHS YMCAd
OCTEeOOAACTIB. Y HUPKAaX 30IABIITYETHCA €KCKpeLisa ocdaTiB, HalleBHO, BHACAI-
AOK 3Minu KoHIeHTparii Ca?*t B nmaasmi. TakuM 4MHOM, Ha BUBEACHHS (DOC-
aTiB KaABIIUTOHIH 1 IAPATTOPMOH AIIOTH K CHUHEPTiCTH, @ Ha KOHIIEHTPa-
[IF0 KAABLIIO B KPOBI 1 HA KICTKM — K AaHTArOHICTH.

KpimMm mapaTropMoHy, akTUBHOI (bopMHU BiTaMmiHy D 1 KaaBIIUTOHIHY, Ha
MeTabOAiI3M KiCTKOBOI TKAHWHU i BMICT KaABLIiIO Ta PocdaTiB y piAMHAX BIIAU-
BAIOTh iHII TOPMOHU. 30KpeMa, BUPa’KEHY Ajf0 Ha PICT KiCTOK ITPOSIBASIOTH
TOPMOHM POCTY, TUPEOIAHI TOPMOHY, €CTPOI'€HHU 1 aHAPOT'€HH, IIPOCTArAGHANHUA.
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6. TOPMOHU ITIAIIIAYHKOBOI 3AAO3U

EHAOKDUHHI KAITHHM OCTPIBIIB /J\QHrepraHca IMIALIAYHKOBOI 3aA03U
CUHTE3YIOTh PSIA TOPMOHIB: A-KAITUHU — TAIOKAroH, B-KAITMHU — iHCYAIH,
D-gaiTMHM — coMaTocTaTuH, F-KAITMHM — ITaHKPEaTUYHWM ITOAITIEITUA,.
BioaoriuHa poAb OCTAaHHBLOIO MAaAO BUBYeHa. HepocTaTHICTE IHCYAIHY 3y-
MOBAIOE PO3BHUTOK I[yKPOBOrO aAlabeTy. IcTopisa BUBUeHHS AlaOeTy, MIAIIAYH-
KOBOI 3aA03M U iHCYAIHY BipoOpaskae, IO CyTi, BCIO icTOpito 6Gioaoril i meau-
LIIUHU:

[MpubmuzHo 20 p.H.e. | Ymepie 3anponoHoBaHO TepMiH "iabeT" Aperiit
1778 p. Bim3naueHo mopymeHHs (yHKIIT i JIUTyHKOBOT Koyui
3aJ1034 IIpH Aia0eTi
1869 p. BikpuTo 0CTpiBIi HiANUTYHKOBOT 341031 Jlanrepranc
1889 p. OnucaHuil eKCIIepUMCHTABHUN T1a0eT MicIs MepiHr,
BUJIAJICHHS 321034 B COOAKH MIiHKOBCBKH I
1900 p. BinkpuTo nourkomKeHAs OCTPIBIB IpH TiabeTi CobouneB
1909 p. HeBinkpuTHii TOpMOH OCTPIBIIIB HA3BaHO iHCYJII HOM Metiep
1921 p. Bigkpuro iHCyiH Bautunr i becr
1954 p. BcTaHOBIIEHO IEPBUHHY CTPYKTYPY 1HCYITIHY Cenrep
1979 p. CuHTE30BaHO IHCYJIIH JIIOAMHH METOIOM I'eHHOT
iHXeHepii

6.1. Iacyain

[HCYAIH — 116 HEBEAWUKMU TAOOYASIPHUM OIAOK, IKMU CKAQAAETHCA i3
ABOX IOAIIENTUAHUX AQHITIOTIB. A-AQHITIOT MiCTUTL 21 aMiHOKMCAOTHHM 3a-
AmMIIOK, B-aanror — 30, BpHU 3'epHaHI ABOMa AMCYAB(DIAHUMHM MOCTHKA-
Mu. CHHTe3yeTbCS IHCYAIH 13 OIAKIB-IIOIIEPEAHUKIB LIAIXOM OOMEKEHOI'O
IIPOTEOAI3y: NpenpoiHCyAiH (107 aMiHOKMCAOTHUX 3aAUIIKIB)— IIPOIHCYAIH
(84)— incyain (51) i C-nterrtup, (33). [HCyAiH i C-ienTUA Y KAITMHAX OCTPIBIIiB
VIIaKOBYIOTBCSl B CEKPETOPHI I'PAaHyAU i BUBIABHAIOTHCS B KPOB ILIASIXOM
€K30LUTO3Y.

ITBUAKICTE CeKpellil IHCYAIHY 3aA€KUTH Bip KOHIEHTpAllil TAFOKO3HU B
KpoBi. [Tpy HopMarbHOMY piBHI TAIOKO3U B KpoBi HaTIe (3,33-5,5 MMOAB/A)
CeKpellid IHCyAiHy MiHiMaAbHA. [Tip yac CriosKuBaHHA DK MIABUILIEHHS KOH-
LIeHTpallii TAIOKO3U B KPOBi BUKAMKAE 30iAbIIIEHHS CeKpellil iHCyAiny. Me-
XaHI3M PETryAITOPHOTO BIIAMBY I'AIOKO3U Ha CEKPELIiI0 IHCYAIHY AOCUTB CKAQA-
HUM i 3B's13aHUN 3i MBUAKICTIO TpaHcnopTy ionis Ca’t yepes maasmaruany
MeMOpaHy B-KAITMH i IHTEHCHBHICTIO TAIKOAI3y B HUX. KOHKpeTHUI MeTa-
OOAIT TAIOKO3M, IKUM AaKTUBYE CEKpellilo iHCYAiHy, HMOKHU IO HEBiAOMMU.
Ha mBuAKICTB CMHTE3Y 1 cekpellil IHCyAIHy BIAMBAIOTH TAKOJK I'OPMOH PO-
CTy, TAIOKAroH, aAPEHaAIH, CEKPeTHH, XOACIIMCTOKIHIH, COMATOCTaTHH, IIPU-
YOMYy, 3@ BUHATKOM aApPEHaAIHy 1 COMATOCTAaTHHY, BCl iHIIN 30IiABIITYIOTH
CeKpellilo iHCYyAiHy.
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Bioaroriuni egpekmu iHCyAIHy. PelleniTropy IHCYAIHY BIAKPHUTL B Oararbox
THTIaX KAITUH. [OAOBHUMH MillleHIMU Afl iHCyAiHYy € KaiTMHUM M's13iB, mediH-
KU, JKUPOBOI TKAaHWHU. PellenTopu AOKaAi3oBaHi y MAa3MaTHU4HIN MeMOpa-
Hi, 3a XIMIYHOIO IIPUPOAOIO € TAIKOIIPOTEIHAMM, BYTAEBOAHA YaCTHHA SKUX
3HAXOAUTHCS Ha 30BHIIIHIM CTOPOHI MeMOpaHU. PellenTop CKAapAQ€ETHCA 13
4 cyOOAMHUITE: ABi O-CyOOAMHMUIT 3B'SI3yIOTBH iHCYAIH, a ABi [-cyGoAMHUIIL €
TpaHCMeMOpaHHUMHU OiAKaMM 3 aKTHBHICTIO TUPO3WHKiHa3u. [Ipm 3B'a3y-
BaHHI iHCYAIHY 3 PeIenTopoM CTUMYAIOETHCS KiHa3Ha aKTUBHICTH [-CyO-
OAVHUIL 1 BIAOYBA€ETBCA aBTOMOCHOPUAIOBAHHA IX, @ TaKOXK (pochopuato-
BaHHA PsAY IHIINX OIAKIB, IO, Y CBOIO 4epry, IHAYKYE€ aKTHUBHICTB IIIAOTO
pgAy depmeHTIB. BiporipAHO iCHye AeKiAbKa BTOPHMHHMX ITOCEPEAHMKIB Ail
iHCyAiIHY, 30KpeMa IPOAYKTU Po3mapy iHo3mTdocdaTupiB. TakmM 4mHOM,
IHCyAiH 3amlrycKae OaraTOKacCKapHY PO3Tary’kKeHYy CUCTeMY PeryASITOPHHUX
peaxKilii.

Ilepioa HamiBpo3maaAy IHCYAIHY CKAapae nmpuOAn3HO 30 XB. PylHYeETH-
C4 BiH TOAOBHMM YMHOM Y NEUiHIIi iHCyAiHa3010. [Ipr opHOpa3zoBoMy IIPOXO-
MKEHHI KpOBi uepe3 MeduiHKy pyUuHYeTbcda NpuOAu3HO 80 % iHCYyAiHY.

Bioaoriui eeKTH IHCYAIHY HOAINAIOTBCA HA 4 I'PyIH, 3aA€KHO Bip
4acy, 3a SKUM BOHU PEaAi3yIOThCH:

1. Ay>Ke IIBUAKI (IPOTATOM CEKYHAM): ITIABUIIIEHHS TPAHCIIOPTY B KAITH-
HU Ta 3 KaiTuH ionie HY, KT, Ca’?*, B pesyaAbTari yoro mMae micrie rimeprio-
AdpHU3alig MeMOpaHHU, a TaKOK NIPOHUKHEHHS Y KAITUHU TAFOKO3MU.

2. IIIBUAKI (IPOTATOM XBUAWHU): 3MiHAa aKTUBHOCTI (pepMeHTIB. [HCyAiH
aKTUBYE (DepMeHTH aHAOOAIZMY (IAIKOTeHe3y, AIlloreHe3y, CUHTe3y OIAKIB),
raAbMye (pepMeHTH KaTabOAi3My OiAKiIB, JKUPIB 1 (pepMeHTH TAIOKOHeoTe-
He3y. [lip BIAMBOM IHCYAIHY HMIABHIIYETBCS aKTHBHICTB (pocdaras, o Ka-
TaAI3YIOTE Ae(POCPOPUAIOBAHHS TAaKUX (PEPMEHTIB, K T'AIKOT€HCUHTETa3a,
raikoreHdocgopraasa Tollo, aKTUBHICTH docdopiecrepasu TAMO, gka
po3krapae 1mKAigHEUT AMO.

3. TloBiABHI (XBUAMHU-TOAMHU): TIABUIIEHHS TPOHUKHEHHS B KAITUHUT
aMiHOKUCAOT, IHAYKIISI CHHTE3y PeryAaTOpPHUX (PepMeHTIiB aHaOOAIUHUX
LIASIXIB, pelpecis CUHTEe3y PeryAaITOPHUX (DEPMEHTIB KaTaOOAIYHUX HIAAXIB
1 TATOKOHeOoreHe3y. MexaHi3Mu BUOIPKOBOL All IHCYAIHY Ha reHeTUYHUY alla-
par i TPAQHCKPHUIILiI0 OKPEMUX I'€HIB HEBIAOMI.

4. Ay>Xe TIOBiABHI eeKTH (TOAMHU-AHI): CTUMYAAIS mpoAidepartii
KAITHH (MiTOreHHUM eeKT). [HCyAiH Ale CHMHEpPriYHO 3 IHIIUMUW MiTOIeHHU-
MU PaKTOpPaMHU.

Alia iHCcyAIlRy Ha oOMIH ByrAeBogiB. 1. ITiABUIIIeHHA IIepeHeCeHHS TAIO-
KO3M 3 KPOBi B KAITUHM M 's13iB, JKMPOBOI TKaHWHU, AiIM(PATHIHOI TKaHWHHY,
IeviHKyd Towo. ITiA BIAMBOM IHCYAIHY HAAXOAKEHHSI TAFOKO3U B KAITHHU
M's13iB, IIJ0 3HAXOASATHCS B CTaHi CIIOKOIO, 3pocTae y 15-20 pasis. Haaxo-
AJKEHHS TAIOKO3M B MO30K, HEepPBU, MO3KOBUU IIap HUPOK, 3aPOAKOBUM
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emiTeAil CiM'IHUKIB, KAITHHN €HAOTEAII0 CYAWH, KPHUIITAAUK He 3aAeKUTh
Bip iHCyAiHy. TOUHMI MeXaHi3M aKTHWBAllil IHCYAIHOM TPAHCIOPTHOL CHUCTe-
MU AASL TAFOKO3U HEBIAOMMHU.

2. AKTHBAllisl TAIOKOKIHA3H, IAIKOI€HCHHTETa3U IIeUiHKM i B Pe3yAb-
TaTi 30IABIIEHHS CHUHTE3y TAIKOreHy. TaKo’K 3pOCTaE CHUHTE3 TAIKOTeHY B
M'sa3ax. [HCyAiH TaabMye Aif0 apApeHaAiHy i IAIOKaroHy Ha Ipoliec TAikore-
HOAi3y, 3HW)KYIOUM BMICT y KaiTmHax TAMO.

3. CTUMyAALIiS TAIKOAIZY i BUKOPHUCTaHHS IIPOAYKTIB PO3IIaAY (AiOKciatie-
ToH(pocdary i aneTur-KoA) pad cuHTe3y >KupiB. [lpu TpuBanilt Ail iHCYAiH
IHAYKY€E CUHTE3 KAIOUOBUX (DEPMEHTIB TATOKOAI3ZY.

4. 'aAbBMyBaHHS TAFOKOHEOT€He3Y 3aBAIKU 3HIKEHHIO aKTUBHOCTI pery-
ASITOPHUX (PEPMEHTIB MIPOIIECY 1 IPUTHIYEHHS HAAXOAKEHHS aMiHOKHMCAOT i3
1I03alleuiHKOBUX TKAHUH Y [I€UiHKY.

OTyKe, IHCYAIH NpPUTHIUYE YTHUAI3allil0 >KUPIB 1 CTUMYAIOE iX CHHTe3.
Mo>kHa 3pOOUTH BHCHOBOK, IO OAHA 13 Ba’KAMBUX (DYHKIJIM IHCYAIHY IIO-
ASTa€e y 3MiHI KaTabOAI3MY BYTAEBOAIB 1 JKUPIB AAS 3a0e3leUeHHsI OpraHi3-
My eHeprieto. [Tpu BHCOKIlN KOHIIEHTpPAIlil TATOKO3U IHCYAIH BKAIOYAE YTHAI-
3aIlif0 BYTAEBOAIB 1 raabMye KaTaOOAi3M >KUpiB. | HaBIlaky, NpuU HU3LKIN
KOHIIEHTPAIll TAIOKO3U HU3BKUM BMICT IHCYAIHY B KPOBI BUKAMKAE YTHAI-
3aIjif0 JKUPY B yCiX TKaHWHAX, KPIM MO3KY.

Al [HCYyAIHY Ha OOMIH OIAKIB | HYKAIHOBUX KUCAONL

1. CTUMyAAIlig TPAHCIIOPTY aMiHOKHCAOT i3 KPOBI B TKaHWHU.

2. I'TipBUIIeHHA CUHTe3Y OiAKIB Y TKAaHWHAX 3aBAAKU 30IABIIEHHIO KOH-
LIeHTpallil aMiHOKHUCAOT I CTUMYACILI IIPOIleCy TpaHCcAALil MaTpruunux PHK.

3. N'aabMyBaHHS KaTabOAI3MY OIAKIB, BUXOAY aMIHOKUCAOT i3 TKAHWUHU
Y KpOB.

4. Iacyain ctumyaroe cuHTe3 AHK i PHK. 30iAbIIeHHS HIBUAKOCTI
penaikariii i TpaHcKpumnilii 3abe3nevye MpoAicepariito KAITHH.

Takum 4MHOM, IHCYAIH CTHMYAIOE CHUHTe3 OiAKIB I HyKAeIHOBUX KHC-
AOT, 3YMOBAIOE ITO3UTHBHUM a30THUU OaraHC. PazoM i3 coMaTOTpOIiHOM
IHCYAIH CTUMYAIOE PICT OPraHi3My.

6.2. IlykpoBuii AiadGet

I'Ipr HepAOCTATHOCTI IHCYAIHY BHACAIAOK TIOIIKOAKEHHS B-KAITWH pi3HU-
MU (pakTOpaMu (Bipycamu, XIMIYHMMU PEYOBUHAMU, aHTUTIAAMU AO CTPYKTYP
B-KaiTHH), CITaAKOBOI HETIOBHOIIHHOCTI IHCYAIPHOTO anlapary, TeHeTUYHUX Ae-
(PEKTIB CTPYKTYpPH iHCYAIHY 4l OIAKIB-PeleNTOPIB iHCYAIHY PO3BHUBAETHCS ITyK-
poBuli AlabeT. Po3pi3HAIOTH iHCyAIHO3aAeKHI Ta iHCyAiHOHe3ane>kHi (hopmu
IIyKPOBOTO AjabeTy. Y HepllIoMy BHUIIQAKY PiBEHb iHCYAiHy B KpPOBi 3HAUHO
HIDKYUM, HDK Y HOPMI, @ Y ADYyTOMY BUIIQAKY PIBEHBb IHCYAIHY MOJKE 3HAXOAU-
TUCh Yy MeykKaX HOpMU a00 HaBiTk Bullle. Ilpn iHCyAIHOHe3aAe)KHOMY AlaOeTi
Ma€e MICIIe IHCYyAIHOPE3UCTEHTHICTD KAITHH-MIITIeHeH, TOOTO 3HVDKEHHS BIATIOBIAL
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IX Ha €HAOTEHHUM | eK30T€HHUM IHCYAIH. Y A€IKNX BUIAAKAX PE3UCTEHTHICTH
MO IHCYAIHY € HACAIAKOM 3MEHINIEHHSA KIABKOCTI peLlellTOPiB A0 IHCYAIHY.

XapakTepHi AAS ITYKPOBOTO AlabeTy OioXiMiuHiI 3MiHHU i KAIHIYHI CHMII-
TOMU € HAaCAIAKOM OCHOBHOI IMPUUYMHU — aOCOAIOTHOI Y1 BiAHOCHOI Hepo-
CTadi IHCYAIHY, KA CYIIPOBOAJKYETHCS BIAHOCHUM HAAAUIIIKOM IAIOKAroHy
i TAFOKOKOPTHUKOIAIB.

ByraeBopHUI OOMIH HIPH IIyKPOBOMY AlaOeTi XapaKTepU3yETbCS TaKU-
MM O3HaKaMHU:

1) 3HM>KeHHS HaAXOAKEHHS TAFOKO3U 3 KPOBI B TKAHWHY;

2) raABMYBaHHSA CHMHTE3Y I CTUMYASLIS PO3MaAy TAIKOTEHY B IIEUiHIL;

3) 3pOCTaHHSA TAIOKOHEOT€He3y 3 aMiHOKHUCAOT i TAIepHHY.

Y pe3yAbTaTi KOHIIEHTpPAllid TAIOKO3W B KPOBI 3pOCTaE (TilepraikeMis).
PiBeHns rinepraikeMii HaTlleceplie y KOMIIAEKCI 3 IHINIMMM O3HAKaMU BUKO-
PUCTOBYETHCI AASL BU3HAUEHHS CTYIIEHS TSKKOCTI ITyKPOBOTO AiabeTy. [pu
IIPUXOBAHOMY AlaOeTi KOHIIEHTpAllil IAIOKO3M B KPOBI HaTIIleceplie Iiepe-
OyBae y Me>kax HOPMHU. AAS BHUABACHHS IIPUXOBAHUX IOPYIIEHb OOMIHY
BYTAE€BOAIB BUKOPHCTOBYIOTH METOA ITyKPOBOTO HABAHTAKEHHS (TeCT Ha
TOAEPAHTHICTL AO TAIOKO3M). Uepe3 2 TOAMHU ITiCAS HaBaHTa>KeHHS TPU
SBHOMY i IIpU IIPUXOBAHOMY AilabeTi KOHIeHTpallid TAIOKO3M B KPOBi 4iTKO
€ BUIIOIO BiA BUXIAHOI (BHU)KEHA TOAEPAHTHICTH AO TAIOKO3H). Y XBOPHUX Ha
IIYKPOBUU Ala0eT i3 TS)KKOIO (DOPMOIO Iepediry TilepraikeMisa Moyke AOCs-
raT¥ BUCOKUX BeAndyuH (25-30 MMoAb/A i Buiie). [lpu rinepraikemii Buie
HUPKOBOTO TOPOTY (MpuOAM3HO 10 MMOAB/A) TAIOKO3a BHUAIASETLCS i3 ce-
4ero (TAIOKO3Ypid).

[Tpu aiabGeTi Aimipu 3abe3meuyioTh €Heprielo TKaHWHU OpraHi3my, 3a
BUHSATKOM MO3KY, 3pOCTa€ MOOiAi3allid JKUPY 3 A0, SKUPHI KUCAOTH TPAHC-
IIOPTYIOTHCA AO TEUYIHKU | MEHIIIOI0 MIpOIO A0 IHIMMX TKaHWUH. OKMUCHEHHSA
IX 4aCTKOBO 3a0e3Iledye KAITUHU eHepriero. HapAHMIIIOK >KUPHUX KUCAOT y
IIeYiHIli BUKOPUCTOBYETHCA B TAKUX HAIPAMKAX:

1) cMHTE3 KETOHOBUX TiA;

2) cuHTe3 JKUPIB i POCPOAITIAIB;

3) CUHTE3 XOAeCTepUHY.

CunTe30BaHi y IediHI >KUpH, POChOAITAN i XOAeCTEPUH BUBOAITHCS
B KPOB Y BUTASIA]L AITIOIIPOTEIHIB Ay>Ke HU3BKOI I'yCTHHU. [ lIABUIITY€TBCSA PIBEHD
AIMIAIB ¥ KpOBI (rinepainonporeinemis). ['Ipy BayKKux (popMax AiabeTy IIBUA-
KO PO3BUBAETHCS aTePOCKAEpO3. [TIABUIIIeHNI CUHTE3 JKUPIB Y IIEYiHIli XBO-
PUX Ha IIyKPOBUU AlaOeT TaKO’K MOJKe IPU3BECTH AO OKUPIHHA IEYIHKU.

[TocureHOMY CHHTE3y KETOHOBUX TIA CIIPHSE HAAAUIIOK Y relaTolv-
Tax aneTuA-KoA, sSiKuil yTBOPIOETBCS TPU [-OKUCHEHHI >KUPHUX KUCAOT
(puc. 4.9). BukopucrtanHa aneTuA-KoA B nurai Kpebca (murparcuHTaszHa
peakilisl) CIIOBIABHIOETBCA 4epe3 AeiIUT OKCAAoaleTaTy, AKUU 3a [UX
YMOB BUKOPHUCTOBYETHCS AN TAIOKOHeoreHe3y. CUHTe3 >KMPHUX KUCAOT i3
areTun-KoA OAOKYETBCS BHACAIAOK TaAbMYBAHHS HAAAMIIKOM SKUPHUX
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Puc. 4.9. 30iAbIlIeHHS KeTOTeHe3y Ta CHUHTE3y XOAeCTEPHHY IPU HIABUIIEHOMY po3maAi
JKMPHHUX KHCAOT Ta TaAbMYBaHHi IMKAY TPUKapOOHOBUX KHCAOT.

KHUCAOT ITIOYATKOBOI peakllil IpoIecy — yTBOPEHH: MarOHIA-KOA (ameTma-
KoA-kapbokcmuaasHoi peaxiiii). Aedinur HAADOH Tako)X 3yMOBAIOE I'anb-
MyBaHHA CHHTEe3y KUPHHUX KHUCAOT. TaKUM 4YMHOM, 3aAMUIIAETBCA HE3abA0-
KOBAHOIO TIABKM KOHAeHcallis aneTrA-KoA a0 B-riapokcu-B-MeTuArayTa-
prA-KOA 3 TOAQABIIINMM YTBOPEHHAIM KETOHOBUX TiA i XOAECTEpPHUHY.

KeToHOBI TiAa, alleTOOIITOBA i [-OKCHMAaCASHA KHCAOTH IIEPEHOCITHCS
KPOB'IO AO TIO3aMeYiHKOBUX TKAHWH, Ae OKUCHIOIOTLCS 3 BUAIACHHSM €HepTil.
Ane HMIBUAKICTH YTHAI3aAIll KETOHOBUX TiA Y TKAHWHAX BIACTAE Bip IIBUAKOCTI
iX yTBOpeHHS 4epe3 AedillUT OKCAAOIleTaTy. 3HAYHO 3POCTa€E KOHIIEHTpPAllis
KETOHOBUX TiA Y KPOBi (KeTOHeMisT), BUBEAEHHS iX i3 ceyero (KeToHypis). Pazom
3 @IeTOOIITOBOIO i -OKCMMAaCASTHOIO KUCAOTaMH BUBOAITHCSI 3 OpraHi3My ioHU
HATPIitO, IIJ0 BUKOPUCTOBYIOTECSA AAS HEUTPaAisaril X KUCAOT. 3 alleTOOIITO-
BOI KMCAOTH BHACAIAOK CIIOHTAHHOTO A€KaPOOKCHAIOBAHHS YTBOPIOETHCS alle-
TOH, IKUU BUAJAIETHCS ACTEHSIMU. TPU CUMITTOMH — KETOHEMIilO, KeTOHYPItO i
3amax areToHy TpHW AMXaHHI — O00'€AHYIOTH ITiA CIIABHOIO Ha3BOIO 'KeTo3'.
ArreToorrToBa i -OKCHMMAaCASIHA KHCAOTH BIAHOCSITECS AO TIOMIPHO CHABLHIX
KHCAOT, 1 3pOCTaHH4 IX BMICTYy B KPOBI 3YMOBAIOE PO3BUTOK METAOOAIYHOTO
armpo3y. pH kposi napae po 7,1-7,0 1 HaBiTH HIDKYe.

BiaCyTHICTB IHCYAIHY BUKAUKAE 3HM)KEHHS CUHTE3Yy 1 3pOCTAHHSA PO3-
mapAy OiAKIB y TKaHMHAX. AMIHOKHCAOTM YaCTKOBO OKHCHIOIOTBCS 1 CAY-
KaTh AJKEPEAOM eHepril, @ 4aCTKOBO HAAXOAATH Y IIEUiHKY 1 BUKOPUCTOBY-
IOTBCS AASI TAIOKOHeOoreHe3y. BHACAIAOK MIABUINEHHS yTHAiI3arlil aMiHOKHUC-
AOT 3POCTA€ YTBOPEHHS CEUOBMHU 1 BUBEAEHHH 11 3 opraHi3my. [ liaABuIyeThCsa
PiBEHb 3aAMIIIKOBOTIO @30Ty B KPOBIi (a30TeMisl) 11 @30Ty B cedi (a30Typid).
PosBuBatoThbCst aTpodist M'si3iB, KaxeKcis.
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BuBepeHHST yepe3 HUPKU 3HAYHOI KIABKOCTI TAIOKO3HM, KETOHOBUX TiA,
ceuoBmHY, i0HIB Nat CylpoOBOAKYETBCSI BTPATOIO PIAMHU, OCKIABKHA OCMOTHY-
HMI THCK IIMX PEYOBUH Yy MEPBUHHIN Cedi IIepelIKoAKaE peadbcopOriil BOAM B
HUPKOBUX KAHAABIISIX (OCMOTHYHUH Alypes). AoOOBUI 00'eM cedi MO>Ke 3pOCc-
TaTH y AEKiABKa pa3 (moaiypis). ITiasurnyersest BuBepeHHS 3 ceueto Nat, K+
Ta IHIIWX eAEKTPOAITIB. PO3BHUBAETHCS 3HEBOAHEHHS (AeTippaTaliis) OpraHizmy
i IK HaCAAOK MOro — IIOCHAEHA clipara (moaipuricist). Piske mapiHmHs o6'emy
IMPKYAIOIOYOI KPOBI IIPU3BOAUTE AO HEAOCTATHOCTI IepU(PeprudHOrO KPOBO-
OOITy i TimoKCil TKaHWH. Y pe3yABbTaTi allA03y, TIMOKCIl i KAITMHHOI AeTiapa-
Tarlil MOPYIIyeThCa (PYHKIISI MO3KY 3 BTPATOIO CBIAOMOCTI (pAlabeTruHa KoMa).

Ketoaupo3 i periapaTaliiss OpraHi3My CIIOCTEPIratoThCs IIPU BUPASKEHIN
TOCTPIiN HepocCTadl IHCYAiRy. [ Ipy XpOHIUHIN HEAOCTaul IHCYAIHY PO3BUBAIOTHCS
YCKAQAHEHHS ITYKPOBOTO Ala0eTy — Ypa’kKeHHS HUPOK, CTIHOK CYAWH, HeU-
pomnarii, kaTapakTta. OCHOBHa NpHWYMHA iX — TpHBaAa TieprAikeMid, gKa
BUKAUKAE (pepMeHTaTUBHE i HedpepMeHTaTUBHE TAIKO3UAIOBAHHS Pi3HOMaHIT-
HUX OiAKiB. [TpueAHaHHS 3aAMINKIB TAIOKO3M AO IT€BHUX aMiHOKUCAOTHUX
3AAMIIIKIB TTOAIENITUAHWX AQHITIOTIB 3MIHIOE IIPOCTOPOBY CTPYKTYPY 1IIOPYIITy€e
dyHKIII OiAKIB. B TabA. 4.2 HaBepAeHO pPsp OIAKIB, FKi MOJKYTH AIKO3HUAIOBA-
THCB, 1 3PYyIIEHH, IO IIPXA [IBOMY CIIOCTEPIratoThCA. BU3HAUEeHHA IAIKO3UABO-
BaHOI hopMu reMorro0iy, HBAIcC, CAYy>KUTS IIIHHOIO AlarHOCTUYHOO O3HAKOIO.

Tabaunsa 4.2. I''iko3uArBaHHS OiAKIB IpH IYKPOBOMY Ala0eTi

binox [Marodizionoriuni nposiBu

Binku 6azanpHOT MeMOpaHu KITy0OUKiB Tlopymenns ¢inprparii B kKiyboukax
HUPOK (TJIIKOIPOTEIHH TOIIO)
binku MeMOpaHu eHI0TeTialbHUX KIITHH | IlopyiieHHs MpOHUKHOCTI CyIMH, MiKp OaHrionaTii
KaIlJIsipiB

Binku kpumranika oxa (KpUCTaTiHH) TlopymieHns 30py, kKarapakra

Binku MieJ1iHOBOi 000JIOHKH TlaroJorisi HEPBOBOI CHCTEMHM, HEMpOMATIl

I'eMoT100iH SHIDKEHHS CIIOPIIHEHOCTI 3 KHCHEM

binku cuctemu 3ropTaHHs KpoBi ITopyuieHHs 3ropTaHHs KPOBi

Koaren Tlopy1ieHHs pyOIIOBaHHS paH

MemOpaHHI TEPEHOCHUKH TIIFOKO3 U [HCYTIHOPE3UCTEHTHICTD

Amnonporeinu JIH' Iopymenns 3B’s3yBanns JIHI i3 penentopamu
KJIi THHU

Arnonporeinu JIBI' IMpuckopeHHs X 3HUKHEHH: 3 KpoBi. B pe3ynbrari

3pocrae BigHomenns JIHI/JIBI, mo cnpuste
PO3BHUTKY aTepOCKIEPO3y
AnbOymiH HE BHSBJICHI

B pAedaKMX KAITHMHAX TAIOKO3a MiA Al€I0 PEepMEHTY arbAOPEAYKTa3H
BIAHOBAIOETBCSI AO CIIUPTY COPOITOAY:
rnioko3a+HAOQPH+H*—— copbiton+ HAQD™
Y mediHIli Ta CIepMaTo30ipAaX COPOITOA OKUCHIOETHCS COPOITOAAETIA-
pOreHa3o0 A0 (PPYKTO3H, fdKa YTHUAIZYETHCI. Y KPHUIITAAMKY OKa, IIIBaHi-
BCBKUX KAITUHaX IepudepudyHuxX HepBiB CcOpOITOAAETIAPOTEHa3a BiACYTHS,
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a COpOITOA IIOTaHO NPOHUKAE 4Yepe3 KAITMHU MeMOpaHu. Tomy Ipu rinep-
TAIKEeMII TATOKO3a HAAXOAUTD Y 111 IHCYAIHOHE3aNeKHI KAITUHY, IIePETBOPIOETH-
Cs B COpPOITOA, HAKOTTMYEHHS IKOTO 3yMOBAIOE OCMOTHMYHE HaOyXaHHSI KAITUH
1 mopyieHHs ix QyHKIINW. Tak, BHACAIAOK I'AIKO3UAIOBAHHSA OIAKIB KpHILTA-
AVKA 1 HAKOIIMYEHHs COPOITOAY Y XBOPHUX Ha I[yKPOBUU AlaOeT BHHUKAE
IIOMYTHIHHS KpHUINTaAWKa — KaTapakTa. Lleil mpoijec He3BOPOTHUMN.

AN TIonIepeAsKeHHS PO3BUTKY YCKAAAHEHBb IIpU AlabeTi AysKe BasKAU-
BO YTPUMYBATH PiBeHb I'AIOKO3M B KPOBi 9K MO’KHA HUJKUUM, OAM3BKUM AO
HOPMH. AAT AIKYBAHHS BUKOPUCTOBYIOTHCA Pi3HI (hOopMU IHCYAIHY. PO3p0o06-
ASFOTBCS TaKi METOAM AIKYBAHHS, K I[I€pecapka OCTPIBIIB INAIIAYHKOBOIL
3aA034, TIABKU [-KAITHH, BUKOPUCTAHHS IITYYHOI 3aA03H, SKa BKAIOYAE
aHaAI3aTOP KOHIIEHTPAILl TAIOKO3HU i IIPOrpaMOBUM AO3AaTOP IHCYAIHY.

6.3. T'rloKaroH

['AfOKaron — IIe IIOAINIeNTHA, SIKHUM CKAAAAETLCI i3 29 aMiHOKMCAOT-
HUX 3aAMIIKIB. CUHTE3y€eThCS 3 DiAKa-TIONIepeAHUKA B A-KAITUHAX ITIAIIAYH-
KOBOI 3aA03H: IMPEIPOTAIOKATOH — ITPOTAIOKArOH — TAFOKAroH.

ITichAst cuHTe3y TAFOKAroH AEINOHYETHCS B IDAHYAAX 1| BHBIABHAETHCS B
KPOB IIIATXOM eK30ITUTO3y. CeKpellisd TAIOKAarOHy FaABMYETHCS TAIOKO3010, i0Ha-
mu Ca?* Ta iHcyaiHoM. KOHIIEHTpaIlisi TAFOKAroHy 1 iHCYAIHY B KPOBi 3MiHFOETECST
IIPOTUAEKHUM YMHOM: BiAHOIIIEHHSI IHCYAIH/TAIOKAroH MaKCHUMaAbHe IIip dac
TPaBA€HHA | MiHIMAaAbHE IPU OAOAYBaHHI. AOAATKOBUM (DAKTOPOM € Xapak-
Tep DKi. [Ipy cioskvBaHHI BEAMKOI KIABKOCTI OiAKIB @MiHOKHUCAOTH CTHMYAFO-
IOTh CEKpellilo i TATOKaroHy, i incyainy. CeKperiis OAHOTO iHCYAiHYy MO>Ke BUK-
AVIKQTHU TIMOTAIKEMIIO, @ OAHOYACHE 3BIABHEHHS I'AIOKArOHY KOMIIEHCYE IiIo-
TAIKEMIYHUM e(eKT IHCYAIHY, CTUMYAIOIOUM TIAIKOT€HOAI3 1 AIOKOHEOreHe3.
['lpu crio>kMBaHHI 3MIIIAHOL Ki TAFOKO3a TAABMY€E CEKPEITI0 TAIOKATOHY 1 IToITe-
PEeAKY€E MOTO BUKMA, A AI€I0 @MiHOKHCAOT.

OpraHu-MillleHi A TAIOKArOHY: ITediHKa, MiOKapa, KUPOBa TKAHWHA,
ane He CKeAeTHi M'si3u. [ATOKaroH B3a€MOAIE 3 pelelTopaMy, siKi AOKaAi3o-
BaHi Ha IMAA3MaTUYHINM MeMOpaHi, 10 BUKAMKAE aKTHBAIlI0 aAEHIAAQTIIVK-
Aasm, 30iabmenHs piBHg nAMO® i akTuBalliio mporteinkiHas (puc. 4.10).
DochoprurtoBaHHST PETYAITOPHUX (PEPMEHTIB ITiA Al€I0 MPOTeiHKiHa3 CTH-
MYAIOE OAHI MeTabOAIYHI IIPOLECH I raAbMye€ IHIII.

Egexmu raroxarony:

1. CTUMYAIOE PO3IIENAEHHS T'AIKOTeHY IIeUiHKU AO BIABHOI TAIOKO3M
(axkTuBarisi gochopurasu.

2. I'lpurniuye TAIKOAI3 BHACAIAOK TaAbMyBaHHS aKTHBHOCTI (ocdo-
(PpYyKTOKiHA3Y, IipyBaTKiHA3M, MipyBaTAEriAPOTEHA3H.

3. CTUMyAIO€ PO3IIEeNAeHHS OiAKiB, 0COOAMBO y M's3aX, 1o 3abe3re-
Jye MOCTaYaHHS aMiHOKMCAOT AASI TAIOKOHEOTeHe3y.
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Puc. 4.10. MexaHi3M Aii rAIOKarony.

4. CTUMYAIOE TAIOKOHEOTEHe3 Yy IIeUiHIli, IO 3a0e3NedyeThCI HaAXO-
MAKEHHSIM CyOCTpaTiB — aMiHOKHCAOT, TAIIEPUHY i aKTHBAI€I0 KAIOYOBUX
depMeHTIB mporiecy — MipyBaTKapOOKCUAa3W, PpyKTo30-1,6-ArdoccaTasu.

5. CTUMYAIO€ PO3IIENACHHS JKUPIB y KMUPOBIM TKAHWHI (aKTUBALLiA
TOPMOHOYYTAUBOIL Ailasu), IIABUIIEHHS PIBHA JKUPHUX KHCAOT Y KpPOBI 1

6. CTUMYAIOE YTBOPEHHS KETOHOBHUX TiA Y IEYiHII].

7. 'aabMye cuHTe3 OiAKiB, KUPIB, POCPOAIMIAIB, XOAECTEPUHY.

8. 30irblllye KAyOOUKOBY (DIABTPAIIifO.

TakuM YMHOM, T'AIOKArOH Ta IHCYAIH € (DYHKIIOHAABHUMM QHTAroHi-
cramu. EdekTru TrAroKaroHy — Ie Meplla AiHIg 3aXUCTy OpraHi3My Bip
riroraikeMil B I1epioa OAOAYBAHHS UM INIABUILIEHUX €HEPreTUYHUX 3aTpar.
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[AfoKO3a B IIUX YMOBaX BUKOPUCTOBYETHCS MO3KOM, @ B M'si3ax i B iHIINX
IHCYAIHO3aAEKHUX TKAHUHAX AJKEPEAOM €Hepril CAy’KaTb JKUPHI KUCAOTH 1
KEeTOHOBI TiAQ.

7. TOPMOHHN MO3KOBOTIO IIIAPY HAAHUPKOBUX 3AAO3

['opMOHU MO3KOBOI PEUYOBMHU HAAHUPKOBUX 3aA03 @APEHAAIH 1 HOpPaa-
PEHAAIH € IOXIAHUMU aMiHOKUCAOTU TUPO3UHY:

HO HO
HO CH—CH,—NH-CHj HO CH—CHy—NH
OH OH
Agpenanin Hopagpenanin

Peaxk1iii cuHTe3y ix po3ragHyTi y posa. 10:

TMpo3nH — [JOPA —— godamiH ——HopagpeHaniH ——agpeHarniH

AppeHaniH, HOpaapeHaAiH i IX momepepHUK AodaMiH 00'€AHYIOTHCS
A Ha3BOIO “KaTexoraMmiHuW". BOHU yTBOPIOIOTBECSA He TIABKU y XpoMadiH-
HUX KAITMHAX MO3KOBOIO IIapy HAAHUPKOBUX 3aA03, a 1 B CHMIATUYHUX
HEPBOBUX 3aKIHUEHHSX, A€ CAy>KaThb MepiaTopamu. HopaappeHaniH (pyHK-
IIIOHy€ y CHHAIICAX IMOCTTAHTAIOHAPHUX BOAOKOH HEPBOBOI CUCTEMH 1 y
pizaux Bipainax LTHC. Aodamin i appenanrin — mepiatopu LIHC.

CurHTe3 KaTeXOAAMiHIB PEeryArOEThCS 3@ IIPUHIIMIIOM HEraTUBHOI'O 3BO-
poTHOTrO 3B'513Ky. HOopaapeHaAiH raabMye aKTUBHICTH TUPO3WMHTIAPOKCHAA3H,
aApeHaAH-MeTUATpaHCcdepasu. Y XpoMadiHHIUX KAITMHaX MO3KOBOI peuOBU-
HU HAAHUPKOBUX 3aA03 @APEHAAIH 1| HOpaApPEeHaAIH HAKOIIUUYIOTBECS B CEKpe-
TOPHUX TPaHyAAX. IX CHHTE3 i BUBIABHEHHSI Y KPOB ILIASXOM €K3OIUTO3y
PEryAIOIOTECS HEPBOBUMM LIEHTPAaMU, PO3MIllIeHUMU B riroTaraMyci. 30yAKeH-
Hs CUMIIQTUYHOI HEPBOBOL CUCTEMU CTUMYAIOE CEKPELIif0 KaTEXOAAMIHIB, IIpU-
YOMY CIIOYAaTKy OIiABIlle BUBIABHAETBCS aAPEHAAIHY, a IIPU TPUBAAIM CTHUMY-
ALl — HOpaApeHaAiHy. HapHMPKOBI 3aA03U AIOAWMHU MICTATh B HOPMI aApe-
HaniHy B 3-10 pasiB Oirbllle, HIPK HOpaApPeHaAAIHy, a KOHIIEHTpallil B KPOBI
HOpappeHaAiHy — 5,2 HMOAB/A TpoTH 1,9 HMOABL/A aApeHaAiHy, 1Mo 3yMOB-
AEHO YaCTKOBUM HAAXOAKEHHSIM HOPAAPEHAAIHY B KpPOB 13 CHMHAIICIB IIpuU
CTUMYAALIIl CUMIIATUYHUX HEPBIB. BMICT KaTexoAaMiHIB y KPOBI 3pOCTAE pAysKe
mBUAKO (Maike v 1000 pasiB mip 4ac CTPeCOBUX peakliii). I3 cedero 3a A0Oy
BUAIAIETBCA 11-70 HMOAB appeHaAiHy 1 47-236 HMOAB HOPaAPEHAAIHY.

ImakTMBaIiS TOPMOHIB BiAOYBA€THCSA TOAOBHUM YMHOM Y MEUiHIli TPhO-
Ma IIAIXaMU:

1) MeTUAIOBaAHHS TIAPDOKCUABHOI I'PYIIH ¥ TIOAOKEHi 3 KaTexoA-0-MeThA-
TpaHcdepasoio;

2) OKHUCHIOBAABHE AE3aMiHYBaHHS MOHOAMIHOKCHUAA3OIO;

3) KOH'Iorarisi 3 TAFOKYPOHOBOIO i CipY4aHOIO0 KMCAOTaMU 10 4-OKCUTPYIILI.

CyMilll NPOAYKTIB IHAKTMBAIIl KAaTEXOAAMIHIB BUBOAUTHECS 3 Ceuero 1
KOBYIO.
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'opMOHM MO3KOBOI PEUOBMHM HAAHUPKOBUX 3aA03 MPOSIBASIOTH Pi3HO-
MaHITHI e)eKTH Ha OpraHi3M, g9Ki Peari3yrOThb dyepe3 B3aEMOAIIO iX 3 pellen-
TOpaMu TUMIB O i 3. AAPEHOPEeIenTOPH 3a CTPYKTYPOIO € TAIKOIIpOTeiHaMu,
CUHTe3 SIKUX ITPOAYKYEThCS PisHUMY reHaMu. B3aeMopist appeHaniny 3 B-aape-
HOpeLelITOpaMy IIAa3MaTUYHOI MeMOpaHu OpraHiB-MillleHel aKTHUBYE aAeHi-
AQTIIUKAA3Y, 3amyckatoun depe3d nAMO i mporeiHkiHa3y KacKapHUN Me-
XaHi3M (HOCPHOPUAIOBAHHA ClleIU@IuHMX OIAKIB, 30KpeMa (hepMeHTIB, IO
3YMOBAIOE KAITHHHY BIAIIOBiAB. 3B'S3yBaHHS aAPEHAAIHY 3 (Oly-PElenTOpOM
MTPU3BOAUTE AO 3MeHIIeHHS B KAiTuHI TAMO. [pu B3a€EMOA|T KaTexoraMiHiB
3 0l-PerenTOpOM BHYTPIIITHLOKAITHHHIM TTOCEPEAHUKOM CAYKUTEL He TTAMO,
a TIPOAYKTH TiAPOAi3y docdatuamainosurony i ionu Ca?*.

Yepes3 apeHINATIIMKAA3HY CUCTEMY aAPEHAAIH aKTHUBYE TAiKoreHdoc-
hopmrasy medinku i M's13iB, TPHAIMATAIIIEPUHAITIA3Y JKMPOBOI TKAHMHY, iHAK-
TUBYE TAIKOT€HCUHTEeTa3y. Po3naa rAiKoreHy IeuiHKy 3a0e31euye MABUIIEHHS
PIBHS TAIOKO3W B KPOBi, @ PO3Iap >KUPIB Y JKUPOBIN TKAHWHI — KOHIIEHT-
paitlii JKUpHUX KUCAOT. TaKUM UYMHOM, MOOIAI3YIOTBCS CYyOCTpaTH AASL BUKO-
PUCTaHHS CKEAETHUMU M 's13aMM 1 MiOKapAOM AAS POOOTH Y CTPECOBUX CUTYa-
mistx. Y M'SI30BUX KAITHHAX PO3IMAAAETHCS K ASIMOHOBAHUM TAIKOreH, Tak i
TAIOKO3@, IIJ0 HaAXOAUTBH 3 KPOBI, 3 YTBOPEHHSM MOAOYHOI KUCAOTH. Came
KAaCKaAHUM MeXaHi3M All appeHaniHy 3a0es3nedye IIBUAKE BKAIOYEHHS IIPO-
11eCiB, gKi IOCTAa4arOTh eHeprito. Al aapeHaAiHy Ha OOMiH BYTA€BOAIB i AiMIAIB
CYIIPOBOAKYEThCS 30iAblIeHHSAM Ha 20-40 % CIOKMBAHHSA KMCHIO i Iile
Oinblle — yrBOpeHHS CO,, B pe3yAbTaTi 4Oro 3poCcTae AUXaAbHUM KoedillieHT.
HopaapeHanin Ma€ MOPIBHAHO HEBEAUKNU BIIAWB Ha PO3IaA TAIKOreHy i CIIo-
KUBAHHS KHMCHIO, @ AIIIOAI3 CTUMYAIOE, K aAPEHAAIH.

KarexonaMiHM NPOSIBASIOTE BUPA&KEHY A0 HAa YacCTOTYy 1 CHMAY CKOPO-
YeHb CepIls, TOHYC CyAWH i KPOB'SHUN THCK, TOHYC TAQAKMX M'si3iB, 30yA-
AMBICTBH PEENTOPHUX KAITHH, CEKPEITil0 EeHAOKPUHHUMM 3aA03aMU TOPMOHIB.
PiznomaHiTHI e(heKTU appeHaAiHy i HOpaApeHaAlHy Ha CUCTEMM OPraHi3My
Peani3yroTeCs yepe3 B3aEMOAIIO IX 3 PI3HMMU aApeHOPeeNTOPaMU.

lNnepdyHKIiT MO3KOBOIO Mapy HAAHUPKOBUX 3aA03 BUHUKAE IIPU ITyX-
AMHaX XpoMadiHHOI TKaHWHY (peoxpomoriuTomax). CIIoCTepiratoThCa 3HaYHe
IIABUIIIEHHS BMICTY B KPOBI @aApeHaAIHY 1 HOPAApPEHAAiIHy, TillepraikeMmis,
TAIOKO3Ypif, TillepXOAeCTepUHEMIs, TIilepTOHIs.

8. TOPMOHMU KIPKOBOI PEUOBMHU HAAHUWPKOBUX 3AAO3

KopTrkocTepoiayt BiAHOCATBECS AO TPYIM CTEPOIAHUX TOPMOHIB, 9Ki CHH-
TEe3YIOThCI 3 XOAECTEePHHY. [3 KOpy HAAHUPKOBUX 3aA03 BUAIACHO ITPUOAW3HO
50 cTepoipiB, GIABIICTL i3 HUX € IMPOMDKHHUMM MPOAYKTaMU IIPU CHUHTE3i ocC-
HOBHMX KOPTHKOCTepoiaiB. Ha puc. 4.11 nokaszaHa xiMiuyHa OyAOBa OCHOBHUX
TOPMOHIB KipKOBOI PEYOBHMHM HaAHUPKOBUX 3aA03: KOPTU30AY, KOPTUKOCTEPO-
HY, aABAOCTEPOHY 1 A€30KCHMKOPTHKOCTEPOHY. BoHM MicTaTh 21 ByraeneBuit
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Puc. 4.11. TopMoHU KOpU HAAHUPKOBHUX 3aA03.

aroM (C,,-CTepoipM), BIiAPI3HAIOUMCH MM BiA @HAPOTEHIB i ecTporeHiB. Mixk
CODOI0 KOPTHUKOCTEPOIAM PO3PI3HAIOTHLCSI HAIBHICTIO TIAPDOKCHMABHUX i KETOH-
HUX I'pyl B 11 1 17 NOAOKEHHAX, aABACTIAHOL — B 13 ITOAOKeHHI.

3ane>kHO Bip OIOAOTIUHOL All KOPTUKOCTEPOIAM IIOAIASIOTH HA TAIOKO-
KOPTUKOIAH, IIIO BIIAMBAIOTH Ha OOMiH OPTaHIYHUX PEYOBMH, i MiHEPOAOKOP-
TUKOIAW, 110 BIIAMBAIOTH Ha BOAHO-COABOBUN OOMiH. ['ATOKOKOPTHKOIAM —
KOPTHU30A i KOPTU30H. MiHEPAaAOKOPTHUKOIAM — AABAOCTEPOH 1 A€30KCUKOP-
TUKOCTEPOH. KOPTUKOCTEPOH NMPOSIBASIE BAACTHUBICTH 000X I'PYIL, aA€ 3HAYHO
MEHIII aKTUBHUM. BiA3HAYMMO, IO MAIOKOKOPTHUKOIAM CHHTE3YIOTHCS TOAOB-
HHUM YMHOM Yy IIyYKOBIN 30HI KOPH HAAHUPKOBHX 3aA03, AABAOCTEPOH —
KAYOOUKOBIY, @ KAITMHM CiT4aCTOI 30HU BUPOOASIOTH KOPTHUKOCTEPOIAU 3
AHAPOTEHHOIO aKTUBHICTIO (puc. 4.12). Y AIOAMHU KipKOBUHU HIap HAAHUPKO-
BUX 3aA03 CceKpeTye y HopMi 3a A00y 20-30 MI KOPTHU30AY, 2-4 MI' KOPTHKO-
crepony, 300-400 MKT aABAOCTEPOHY.

8.1. Peryadanisa cuHTe3dy i ceKkpellii KOPTUKOCTEPOIAiB

CekpeTopHa aKTUBHICTh KipKOBOTO IIapy HAaAHUPKOBUX 3aA03 pery-
AIOETBCS TINOTAaAAMyCOM 1 rinodizoM. Y BIAIIOBIAB Ha pi3HI HecnenudiuHi
CTUMYAHU (CTPeCcOBi (DaKTOPH) TIlTOTAAAMYC BUAIASIE KOPTUKOAIOEPUH, IKUAMN Y
IIepeAHIN J4acThHI rinodiza CTUMYAIOE€ BUBIABHEHHS Y KPOB KOPTHUKOTPOIIIHY

192



XonectepuH (Cyy)

v
/ MperxeHonoH (C,,4) \

MporectepoH (Cyy) [erinpoisoaHapoctepoH (Cyg)
j

HesokenkopTurkocTepoH (Cyy) AnppocTengion (C o)
KopTukoctepoH (C,,)
TectoctepoH (C4g)

-
AnbpoctepoH (Cyy) KopTuson (Cyy)

Ectpagion (Cyg)

Puc. 4.12. 3araapHa cxeMa CUHTE3y CTEPOiAHUX FOPMOHIB:
HAgHUPKOBI 3a103U: nyukoBa 30Ha — K, Kk; KAyboukoBa 30Ha — AA; cimuacma 30Ha — AR,
cim'snuku — T; seunuk — E; xoBme miro — I1, E; naauenma — 11, E.

(KTT). B cBoro uwepry KTI' CTUMyAIO€ aKTHUBHICTH KAITHMH ITyYKOBOI 30HU
KOpH HAAHUPKOBUX 3aA03, IIPOAYKIIIFO I CEKPELit0 HUMU IFOKOKOPTUKOIAIB.
OcranHi, fKi AlfOYM Ha TiNoTaraMycC 4M rinodis3, peryAroioTh 3a IPUHIIUIIOM
3BOPOTHOTO 3B'SI3KY IIBUAKICTb CBO€EI CEKperTii.

3s'azyBanusa KTT 3 perentopamMy naa3zMaTAYHOI MeMOpaHU KAITHH
KOPU HAAHUPKOBUX 3aA03 3aIlyCKa€e uyepe3 CHUCTEMY aAeHIAATIIUKAA3a-
DAMO-1IpoTeiHKiHa3M TaKi IPOIeCH y KAITUHAX:

1) akTHBaIlil0O XOAecTepoAecTepa3u i TIApOAiI3 edpipiB XoaecTepuHy,
K1 AeTIOHOBAaHI B AMIAHNX KaIASIX KAITHH;

2) CTUMYAALII0 HapXOAKeHHd v KaitmHU AHIT i monoBHeHHs, TakuM
YWHOM, BMICTYy XOAECTEPUHY;

3) CTUMYAAILIIO TPAHCIOPTY B KAITUHU TATOKO3H 1 11 yTHUAI3aIlil pi3HUMMT
MIASIXaMM: TAIKOAITMYHUM — AAST 3a0e3ledeHHs eHepriero ImpoiieciB 6io-
cuHTe3y; eaTo3odocdaTanmM — aas yrBopenass HAA®DH, skuit Bukopuc-
TOBYETBECS B PEAKILAX TIAPOKCUAIOBAHHS IIPU CHUHTE31 KOPTHUKOCTEPOIAIB;

4) CTUMYyASAIIIO CUHTe3y (PepMeHTIB, AKi KaTaAi3yIOTh peaxllil yTBO-
PEHHS KOPTUKOCTEPOIAIB i3 XOAECTEPHUHY, 30KpeMa ITUToxXpoMiB P-450 cuc-
TeM TIAPOKCHUAIOBAHHA.

ITpu TpuBanint aAii KTI' Ha KAITUHM HAAHUPKOBUX 3aA03 CIOCTepira-
I0ThCA TinepTpodis i mpoAidepallia KAITUH 3aA03.

[TpoayKilia 1 cekpellis KAITUHAMM KAYOOYKOBOI 30HHW AABAOCTEPOHY
TIABKM 49aCTKOBO 3anexkaThb Bip ail KTT. Ha cexperiito anbAOCTEPOHY BIAM-
BAIOTh TAKOJXK PEriH-aHTIOTEH3WMHOBa CHUCTeMa, TOPMOH POCTY, KOHIIEHTpa-
Iig y mAa3Mi | TKaHWHHIN PiAWHI 10HIB KaAito 1 HaTpito.
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8.2. MeTaboAi3M KOPTHUKOCTEPOIAiB

KopTHKOCTEpOipAM TPaHCIOPTYIOTHCS KPOB'IO, 3B'SI3YIOUYNCH i3 OiAnKaMU:
KOPTU30A — i3 crienu@iuHmM O;-TAOOYAIHOM, TPAHCKOPTHMHOM, @ @AbAOCTe-
POH — 3 aAbOyMiHOM. Y BiAbHIN (popMi dopMi EpeHOCUTHCS NPUOAM3HO
6 % xopTu3oAy i 50 % arbAOCTEpOHY.

MeTaboAi3M KOPTUKOCTEPOIAIB BIAOYBAETECSI B OCHOBHOMY B II€UiHII].
Biapmia yacTMHa KOPTU30AY 1 aABAOCTEPOHY BIAHOBAIOETBCS AO TeTPAarip-
POTIOXiAHUX, SIKi YTBOPIOIOTH KOH'IOTATH i3 TAIOKYPOHOBOIO KHCAOTOIO,
pialiie — 3 cipyaHoio. Lli mpoAyKTH MeTabOAI3My HEaKTUBHI i BUBOAATHCA 3
ceuero. HeBearKa dyacTMHa KOPTUKOCTEPOIAIB (5-10 %) OKMCHIOETHLCS IO
C,7 3 BipllIeNIA€HHSAM OOKOBOT'O AA@HITIOTA. YTBOPIOIOTHCS 17-KETOCTEPOiAH,
dKI TaKO’XK BUAINAIOTBECA 13 ceuero. [3 C,-KOPTUKOCTEPOIAIB YTBOPIOIOTHCSA
11-okcu-17-keroctepoipu, a 3 Cjg-aHpporediB — 11-pe3okcu-17-ketocTe-
poiau. AoboBa ekckpelis 17 KeTocTepoipiB ckaapae 10-25 MT y 4OAOBIKIB i
5-15 Mr y XiHOK. BusHaueHHd IX Ma€ KAIHIYHe 3HQUEHH.

8.3. bioaoriuHa Aisl TAIOKOKOPTHUKOIAIB

MitteHsaMu AT All TAFOKOKOPTHKOIAIB € OIABIICTL OpPraHiB i TKaHWH,
30KpeMa IeviHKa, M'si3¥, HUPKH, KiCTKY, ITIKipa, >KUPOBa i AiM(oizHa TKaHU-
. [Ipgamo abo omocepeAKOBaHO TAIOKOKOPTUKOIAU PEryAIOIOTH OIiABIIICTH
(pizionoriyHMX i OIOXIMIUHMX IIPOIECiB. B OAHMX TKaHWMHAX BOHU CTUMYAIOIOTH
Iporecu KaraboAi3My, B IHIINX — MPOLEeCH aHaObOAi3My. BBa)KaroTh, IIO i
KaTabOAIYHI, i aHaOOAIUHI peaKIlii 3yMOBAIOIOTHECS BIIAMBOM T'AIOKOKOPTHKOIAIB
Ha TPAHCKPUIILIIIO I'eHiB. K 1 BCi CTepOIAHI TOPMOHY, KOPTUKOCTEPOIAU AETKO
TIPOXOAATE Yepe3 MAa3MaTUIHy MeMOpaHy KAITHH-MIllleHel y IIUTONAA3MY, Ae
3'€AHYIOTBCS i3 crienndivHUMM OirKaMu-pelielrropaMi. PO3pi3HSIOTH peren-
TOPU TAFOKOKOPTHKOIAIB Ty [ i II. ['opMOH-pellenTOpHU KOMIIAEKC IIPOHU-
Ka€E y SIAPO, Ae 3B'sI3yeThcs 3 mmeBHUMH Airstakamu AHK i iHAyKye TpaHcKpHi-
1IiI0 TIeBHUX TeHiB. 30KpeMa, ITOKa3aHO HAKOIMMUYEHHS ITiA AI€I0 TAIOKOKOPTH-
KoipiB MPHK Takmx 06iAkiB: y meuinni — Tupos3mHaMiHOTpaHchepasu,
Tpurrro(paHOKCUTreHa3y, (POCPOEHOAIIPYBaT-KapOOKCUKIHA3Y, CEPUH-TPEOHIH-
AeTipApaTasy, puOOCOMAABHUX OIAKIB, y rinodidi — MPOropMOHY POCTY.

[Nepuri 4 Girku-hepMeHTH OepyTh y4acThb y TAIOKOHeOreHe3i 3 aMiHO-
KHUCAOT. BMICT IX y relnaToIUTax INABUINYETBCA Y AEKIABKA pasiB. PazoMm 3
TUM, TAFOKOKOPTUKOIAM CUABHO TaAbMYIOTh CUHTE3 OIAKIB ¥ CKeAeTHUX M 'si-
33X, CIIOAYYHIW TKAHWHI I IIKIpi (IPOTEOrAIKaHIB i KOAareHy), AIMGOIAHIN
TKQHWHI, @ TAKOJK IMABUIIYIOTH KaTaOOAI3M OIAKIB y IIMX TKaHWHaAX. AMIHO-
KHUCAOTH BUXOAATH Yy KPOB I BUKOPHUCTOBYIOTHCS B IEUiHII ¥ HUPKAX AAA
TAIOKOHEOTeHe3y, a TaKOXK AT CHMHTe3y (pepMeHTIB y nedinl. B pe3yabrati
CTUMYAAITl TAIOKOHEOTeHe3y TAIOKOKOPTUKOIANW 30IABITYIOTH KOHIIEHTPAITII0
TAFOKO3U B KPOBI I CMHTE3 I'AIKOreHy B IedinIi. KpiM TOro, rhioKOKOPTUKOIAU
3MEHIIYIOTh BUKOPUCTAHHS TAIOKO3U Y NepUPEPUYHNX TKAHWHAX (CKEAeT-
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HUX M 'sSI3aX, KUPOBIH i AiM(oipHi# TKaHnHax). [Tpu BHCOKOMY piBHI TAIOKO-
KOPTHUKOIAIB 3HAUHE IIIABUILNEHHS TAIOKOHEOI'eHe3y 1 3HUJKEHHS yTHAI3arlil
TAIOKO3M KAITMHAMM IIPU3BOAIATH AO PO3BUTKY CTaHy, SKWM HA3MBAETHCS
CTEPOIAHMM (aApEHAAOBUM) AlabeToM: TillepraikeMii, TAIOKO3ypii, KeToHeMi,
AlabETUYHOIO THUITYy KPUBOI IIPU [YKPOBOMY HABAHTAKEHHI.

[3 raAbMyBaHHSAM yTHAI3aAIlil TAIOKO3M 3B'si3aHa AilNiAOMOOiAi3yTOoUa Ais
TAIOKOKOPTHUKOIAIB. BOHU HMIABHUINYIOTE PEAKINiIO JKUPOBUX KAITUH HA AlIO-
AITAYHI TOPMOHHY, 30IABIITYIOTE BMICT BIABHUX JKUPHUX KHUCAOT Yy IAA3MIi 1
IIOKPAILYIOTh YTUAIZALIO IX KAITMHAMM, CTUMYAIOIOTH YTBOPEHHSI KETOHO-
BUM TiA. Y IediHIl, Ha BiAMIHY Bip KMPOBOL TKAQHWHM, I'AFOKOKOPTHKOIAU
30IABIIVIOTE CUHTE3 JKUPIB.

SIK Bip3HAUEHO BHIIE, CEKpellii KOPOK HAAHMPKOBUX 3aA03 TAIOKOKOP-
TUKOIAIB iCTOTHO 3POCTaE IIiA BIIAMBOM PIi3HUX CTPecOBUX (PAKTOPIB, IO 3a-
IIyCKAIOTh CTEPEOTHUIIHY PEeakKIlilfo: KOPTUKOAIOEpUH—>KOPTUKOTPOIIIH—KOP-
TU30A. ['ATOKOKOPTUKOIAM BUKAWKAIOTH IIBUAKY MOOIAI3ZAIlifo i3 KAITHH Aemo
AMIHOKMCAOT 1 JKUPHUX KUCAOT, SIKi BAKOPUCTOBYIOTBCS AL OTPUMAHHS €Hepril
I CHHTe3y IHIINX CIIOAYK (IAIOKO3W, MOKAWBO IIYPHHIB, IIIPUMIAMHIB, KpeaTu-
HY), HEOOXIAHUX AAS PI3HUX TKQHWH OpraHi3My. KAITHHM e4iHKY BUKOPHUCTO-
BYIOTb 3BIABHEHI 3 IHINNX TKAHWH aMIHOKHUCAOTU AASI CHHTe3y HOBHX OIAKIB
(depMmenTiB Tewinku i GiAKIB Tra3mMu KpoBi). BcTaHOBAEHO, 1110 KOPTH30A He
CTUMYAIOE KaTaOOAI3M OCHOBHMX (PYHKILIOHAABHUX OIAKIB I103alleYiHKOBUX
TKAHWH, TOKX HEe BUKOPUCTAIOTHCA MalKe BCi iHII, AdOiAbHI, OiAKu. Takum
YMHOM, TOPMOHU KOPH HAAHUPKOBHUX 3aA03, K 1 TOPMOHU MO3KOBOTO Iapy
HAAHWPKOBHX 3aA03, 3a0€3MeUyIOTh ITOCUAEHHS 3aXMCHUX PEaKIlii OpraHi3My
B CTPECOBUX CHUTYallidX.

KpiM All TATOKOKOPTHUKOIAIB Y (DI310AOTTUHIN KOHIIEHTPALLil, BUBUAIOTHCS
e(eKTHU I'AFOKOKOPTHKOIAIB Y (papMaKOAOTIUHUX A03aX, 30KpeMa IX IpOTHU-
3ananbHa M aHTHaAeprigHa Aid. Y 1980-x pp. BCTAHOBAEHO MOAEKYAIPHUMN
MeXaHi3M IIPOTHU3AIlaAbHOI All TAFOKOKOPTHKOIAIB. BOHM Pi3KO 30IABIIVIOTH
CHHTEe3 1 CeKpelilo KAITUHAMU Pi3HUX TUIIB clielu@ivHuX OiAKIB, AIIOIPO-
TeiHiB, 110 HA3WMBAIOTHCSA AIMOKOPTHHaMMU. OCTaHHI NPUTHIYYIOTH AKTUB-
HicTb (pepMeHTy (pocdoninasu A, M0 KaTarilye 3BiAbHEHHS 3 MeMOpaH-
HUX (POCPOAIIIAIB apaxipAOHOBOI KUCAOTH, I TUM CAMUM 3MEHIIYIOTH AO-
CTYIIHICTb apaxipAOHOBOI KUCAOTH AAS CUHTE3y IIPOCTATAQHAWHIB I AEHMKO-
TPI€HIB, AKi AIFOTH Ha BCIX eTamnax MIpollecy 3amnareHHd. [1pu all KOpTHU30Ay
CIIOCTEPITalOThCS TaKOXK CTadirizallis MmeMOpaH Ai30cOM i 3MeHIIeHHST BU-
BIABHEHHSI Ai30COMAAbHUX (DEPMEHTIB, 3HU)KEHHSI TPOHUKHOCTI KaIlAgIpPIB i
IIepexXoAy TAA3MU B TKAHWHM, 3MEHIIIEHHS Mirpallil AeMKOIUTIB A0 MiCIid
3allaAeHHS, ITIOA@BACHHS IMYHHOI CHUCTEMH, OCOOAMBO T-KAITHH, IIIO 3HU-
JKy€ peakllil TKaHWH. [ AFOKOKOPTUKOIAY 1 IX CHHTETUYHI aHAAOTH 3 YCIIIXOM
BHUKOPHCTOBYIOTHCS y KAIHIUHIN MPaKTHUIl K IPOTU3alaAbHI IIpelapaTH, a
TAKOXK IIPU AIKYBAHHI BaKKWUX AAEPrivHUX CTAHIB i, pasoMm 3 iMyHOCYIIpe-
cCopaMu, AASI TPOQINAKTUKU BIATOPTrHEHHS TPAHCIIAQHTATIB.
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8.4. bionoriyHa Aisi MiHEPaAOKOPTHKOIAIB.
Penin-aHriorTeH3nHOBa CHUCTeMa

OCHOBHUM MiHEPAAOKOPTUKOCTEPOIAOM € aABAOCTEPOH (CTEPOIA 3 arb-
AeTipHoio rpymoro), akuit y 30-50 pasiB aKTUBHIIINN 3a A€30KCHUKOPTUKO-
CTEePOH 3a BIIAMBOM Ha MiHepaAbHUM OOMiH. AABAOCTEPOHY IIpHTaMaHHa i
TAIOKOKOPTUKOIAHA aKTUBHICTE, are ¥ O pasiB MeHINa, Hi’)K aKTUBHICTE KO-
THU30AY.

CuHTe3 i CEeKperilo aAbAOCTEPOHY KAITMHAMU KAYOOUKOBOI 30HU CTH-
MyAroroTh aHrioteHsuH I, KTT, npocrarraHpvH E, BHCOKa KOHIEHTpAL|is
K™ i Hu3pka KoHIleHTpalis Na™, raabMyroTh AodaMiH i HaTpilypeTHIHuH
(PakTOp HEPEACEPALL.

MiHeparOKOPTUKOIAM CTUMYAIOIOTE 30iAbIIeHHs peaGeop6iii Na™,Cl i
HCO?® pAucTaAbHMMH KaHAABIIIMUA HHUPOK i, OAHOYACHO, eKckperrito K+, 3a-
Tpumka Na™ i Brpara K+ 1mmip Ai€o aABAOCTEPOHY MAarOTh MICIle TAKOXK Y CAUH-
HUX i IIOTOBUX 3aA03aX, CAU30BIiM OOOAOHII AUCTAABHIX BIAAIAIB TOBCTOT'O KH-
LIeYHUKA. SIK 1 IHII CTepOIAHI TOPMOHM, aABAOCTEPOH CTUMYAIOE CHUHTE3 Y
KAITMHaX-MileHsax HeBeAnKoi KiabkocTi MPHK i, BiatioBipaHO, 6iAKiB. Bipor-
iAHO, AefKi 3 ITuX OiAKIB CHpUAIOTH HepeOyAOBI MeMOpaHu i MiABUINEHHIO
eeKTUBHOCTI poOOTH MeMOpaHHUX epeHocHuKIiB Na't (mepmeasn). AAb-
AOCTEPOH IHAYKYE TAKOK CHUHTE3 MITOXOHAPIGABHUX (PEepPMEHTIB, IO 3a-
Gesneuye eHepriero nocureHuit tpancnopt Na't, i Nat K+-AT®as3u, ska
BiAKauye 10HM HATPIIO 3 eMiTeAlaABHHX KAITUH KAHAABLA B MIKKAITHUHHY
piauHy. TakuM 4uHOM, e(PeKT arbAOCTEPOHY He IPOSIBASIETHCSA HETalHO, a
yepe3 MEeBHUM Yac, AOCSATAIOUM MaKCUMyMYy uepe3 AeKiabka ropu. Cekpe-
nisg ioniB K* B AMCTaABHUX KaHAABISX 3AIMCHIOETHCS IIASIXOM OOMiHY Ha
ionn narpito. 3arpuMka Na* 3GiAblllye 3aTPUMKY BOAM i, TAKMM YHHOM,
BiAHOBATOE 00'€M MO3aKAITHHHOI piavH#. Bia3HaunMmo, 1o mpu oMy KOH-
IeHTpalligd i0HIB B MDKKAITUHHIN PIAWHI 3MIHUTBCA Ay’Ke Mano.

AABAOCTEPOH 00'€AHYIOTH B €EAMHY CHUCTEMY 3 PEHIHOM i aHTiOoTeH3U-
HoM. Lg cucreMa Harapye cucrteMy rinodis-nepuepruyta 3ar03a, OCKIABKA
QHTIOTEH3UH IPOSBASIE TPOIHY A0 Ha KAITMHU KAYOOUYKOBOI 3aA03W KOPHU
HAAHUPKOBUX 3aA03, Tak camo, K KTT peryatoe akTUBHICTB KAITHH IIy4YKO-
BOI 30HU. PeHIH —1le hepMeHT, KUl YTBOPIOETHCS B IOKCTAaTAOMEPYAIPHUX
KAITUHaX HUPOK Y BIATIOBIAR Ha 3HWIKEHHSI apTepiaAbHOTO TUCKY YU 00'eMy
KpOBi. ¥Y mAa3Mi KpPOBi BiH Al€ Ha aHTIOTEH3WHOreH — OIAOK, SIKUM CeKpe-
TYeTbCSI IeUiHKOI0. PeHiH TiApOAi3ye OAMH IENTUAHMHM 3B'SI30K Y MOAEKYAL
QHTIOTEH3MHOTreHY, IIPU IIbOMY BIAIENAIOETECSA ITenTup 13 10 aMiHOKHUCAOT-
HUX 3aAUIIKIB — aHrioTeH3uH | (HeakTuBHMi). [loTiM (hepMeHT KapOOKCHU-
TENTUAMUATIETITHAA3], 10 3HAXOAUTHCSI IEePEBa’KHO B AETeHSX, a TaKOXK i1 B
IHIIMX YaCTHUHAX CYAUHHOTO PYCAQ, BIAILIEIIAIOE Bip aHrioTeH3uHy I ABi ami-
HOKHUCAOTH 3 YTBOPeHHAM aHrioreHsuHy lI. Lleli okramenTnp € OAHIEIO 3
HAMOIABII AKTUBHUX CYAMHO3BY’KYBAaABHHX DEUYOBHH. BiH CHABHINIE Al€ Ha
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TAQAKY MYCKYAQTypy apTepiil i apTepioa, HK BeH. OAHOYACHO QHTIOTEH3WH
II cTUMyATO€E CHMHTE3 i CEKpPEIlif0 aABAOCTEPOHY 1 CIIPUUMHSIE BIAUYTTS CIIpa-
riu. CyAMHO3BY)KYBAaABHUM BIIAMB QHTIOTEH3MHY Ha apTepiOAX 1 3aTpHMKa
Na™ Ta BOAM aAbAOCTEPOHOM Y KiHIIEBOMY PE3YABTAaTi BiAHOBAIOIOTH apTepi-
AABHHUM THUCK i 00'€M PIAMHU B OPraHi3Mi A0 BUXIAHOTO PiBHsI. TakKuM 4HMHOM,
IIEPECTAlOTh AIATH CTUMYAHM, IO CIIOHYKAAM BUAIAEHHS peHiHy. Kpim TOro,
CeKpellid peHiHy raAbMYETBCS 3@ MeXaHi3MOM 3BOPOTHOTO 3B'SI3Ky aAbAOCTe-
poHOM 1 aHrioTeH3uHOM II. HeapeKBaTHO BHMCOKA IIPOAYKIIIS I CEKpellisd peHi-
HY [IPHU3BOAUTH A0 HUPKOBOI TilIepTOHIl.

@Di3ioNOTiYHMMY AHTArOHICTAMU AHTIOTEH3UHY € HaTPilypeTW4Hi rop-
MOHU NENTUAHOL IIPUPOAH, 110 CUHTE3YIOTECSI B IIEPEACEPAL (THUI A), MO3KY
(tuo B), Garatrox TkaHmHax (tun C). Lli menTHaW OPUTHIYYIOTH CEKPEIiio
aABAOCTEPOHY i peabcopOirito ioHIB Na™, CTUMYAIOIOTH Alypes, PO3IIMpIO-
IOTh CYAWIHY, 3HWKYVIOTh apTepiaabHUM THUCK. PerjerrropoM HaTpiypeTwd-
HOTO TOPMOHY CAY’KUTH I'yaHIAQTIIMKAA3a IIAa3MaTUYHOI MeMOpPaHU KAITHH-
MilteHed. 3B'A3yBaHHS TOPMOHY 3YMOBAIOE aKTHBallifo (hepMeHTY, CUHTe3
I MO, 1m0 0nocepepKOBYE KAITHHHY BiATIOBIAb.

8.5 IMopymeHHsa PyHKHii KOpu HAAHUPKOBUX 3aA03

lnodyHKig MOKe OyTH IIEPBUHHOIO (YPa’KEHHSI KOPU HAAHUPKOBUX
3aA03 — XBOpOoOa ApAICOHE, OPOH30Ba XBOPOOa) a00 BTOPUHHOIO (YPasKeHHS
rinodisa). KIIo yIIKopKeHa 3HauHA YaCcTUHA KOPW HAAHMPKOBUX 3aA03
(iH(pekIiiHMM YK aBTOIMYHHUM IIpOIlecaMH), TO iHTEHCHBHIIle IIOPYIIy-
FOThCA (DYHKIIil, TTOB'sA3aHi 3 aAbAOCTEPOHOM, Hi’XK TAIOKOKOPTHUKOIAAMU.
Bip3HaualtoThCsl BTpaTa HATPIlO 3 cedelo 1 3aTpPUMKAa KaAilo, AerippaTarlis
OpraHi3My, TiIIOTOHIA i IIOPYILIEHHS NepUPEepPUYHOro KPOBOOOITY, alluA03.
[nepkaniemist i rimoHaTpieMisi 3yMOBAIOIOTE M'SI30BY CAAOKiCTBh, OpapnKap-
Alro, aputMito. Ilpn HeAOCTAaTHBOMY XapuyBaHHI CIIOCTEPIrarOThCS TillOTAi-
KeMifl, 3HUKEeHHS BMICTy TAIKOTeHYy B TKQHWHAX, 3HVWJKEHHS a30Ty B Ceul.
THUIIOBOIO O3HAKOIO € TiNepIirMeHTalis MKIpA 4epe3 MEeAQHOLUTOCTHUMY-
AroBanbHY Airo KTT. TIpu xBopoOi ApAICOHA Mae Miclie BHCOKA YyTAUBICTH
OpTaHIi3My AO IIKIAAMBOL All pidHMX (pakTOpiB (iH(EeKIIMHNX 30yAHUKIB,
XiMIYHUX PedoBUH, (Pi3UUYHUX TPaBM TOIIO). 3yCTPidatOThLCS reHeTUYHi II0-
PYILIEeHHS (PYHKIiI KOPY HAAHMPKOBHX 3aA03, KOAU He CHHTE3YIOThCA (pep-
MEHTH, HEOOXIAHI AAT HOPMAABHOI'O YTBOPEHHSI KOPTUKOCTEPOIAIB.

lNnepdyHKIiA 3aA03U TAKOK MOKe OyTH IIEPBHHHOIO YX BTOPUHHOIO.
[Tpy myxanHAX KOpM HAAHUPKOBUX 3aA03 HACAIAKM 3aA€’KaTh Bip MPUPOAU
KOPTUKOCTEPOIAY, IO NMEPEBA’KHO CEKPETYETHCS Yy HAAAUIIKOBIN KIABKOCTI
(KOPTH30A, aABAOCTEPOH UM aHAPOTEHHI CTepOoipn). SKIO 3Ae0IiABIIIOTO CeK-
PETYETLCS KOPTU30A, TO PO3BUBAETHCSA CMHAPOM IreHKO-KyimHra. Xapaxk-
TEPHUMU O3HaKaMU XBOPOOU € CAAOKICTh M'S3iB, OCTEOIIOpo3, aTpodis mIKipH,
TIOTaHe 3arOIOBaHHS paH, NPUTHIYeHHS iMyHIiTeTy. KAiHIYHI cuMmToMu 3y-
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MOBAIOIOTBECS 3HVJKEHHIM CHHTEe3y OIAKIB 1 MABUIIIEHNM IX PO3IaAOM, IIOCU-
AEHHIM TAIOKOHeoreHe3y. [inepraikemiss 3yMOBAIOE ITIABUITIEHE BUAINEHHS
MAIIIAYHKOBOIO 3aA030I0 IHCYAIHY, IKWU CHOPUYUHSE BIAKAGAQHHS SKUPY Y
BEpXHil YaCTUHI Tira, 30KpeMa Ha AUII (MicsIieriopioHe autie). B Toi >ke yac
i3 HIKHBOI YaCTHHU Tira JKUP MOOiAi3yeThbes. Ha IIKipi KMBOTa 3'SIBASIIOTH-
Csl CMHBO-OArpsHi cMyru po3Tary. Uepes3 craOKy MIHEPAAOKOPTHKOIAHY AIFO
KOPTU30AY Y XBOPUX PO3BUBAETHCS INABUIIEHUM THUCK.

BHacaipOK ITyxAMH rinodiza, a TaKOJK iHIIOI AOKaAi3allil 3 MABHIIEHOO
npoaykitiero KTT' Tesk po3BUBaIOTLCA IMOAIOHI CHUMIITOMH, are MEHIIl BUpa-
KeHi, ocKiabku KTI' CTUMyAIO€ YTBOPEHHS B KOPI HAAHMPKOBUX 3aA03 He
TIABKM TAIOKOKOPTHKOIAIB, @ 1 aHAporeHiB. OCTaHHI MalOTh aHAOOATYHMM
BIIAUB, IIIO IIPOTHAIE pO3IIaAy OIAKIB, BUKAMKAHOMY I'ATOKOKOPTUKOIAAMU.
lnepcekpernisa aHAPOTeHIB 3yMOBAIOE MOSIBY B JKIHOK YOAOBIUYMX O3HAK
(BiprAiZM), @ B XAOIIYMKIB — PaHHIM CTAaTeBUU PO3BUTOK. Llel ke cTaH
MO>Ke CIIOCTEPITaTUCh ITPU TIMepIiAa3il KAITMH KOPY HAAHUPKOBUX 3aA03, IO
IIPOAYKYIOTE @HAPOTeHHU. I, HapelTi, ClIapKoBi pedekTr hepMeHTiB, 110 Oe-
PYTh y4acCTb y CHHTE3l TAIOKO- 1 MiHEPAAOKOPTUKOIAIB, IIPU3BOAATE AO HAKO-
IIMYEHHA IIPOMDKHUX IIPOAYKTIB CHUHTE3y, 13 AKUX MOXKYTb yTBOPIOBATUCS
aHAporeHu. TakMM YMHOM, HAAAUIITKOBUY CUHTE3 aHAPOTEHIB KOPOIO HAAHUP-
KOBUX 3aA03 3YMOBAIOETBCS PI3HUMU [IPUYMHAMMU.

ITyxAMHM KOpU HaAHMPKOBUX 3aA03 MOXKYTH CEKPETYBATU I HAAAWIIIOK
AABAOCTEPOHY (IIEPBUHHMU TIIIIEPAABAOCTEPOHI3M, cMHAPOM KonHza). IlipBu-
IIeHa IIPOAYKIIA aABAOCTEPOHY CYIIPOBOAJKYETBCS 3aTPUMKOIO HATPIO 1 BU-
BEAGHHSIM KaAilo, TEHAEHITIEI0 A0 HaOPSIKiB i TilmepToHii, 3HUKEHOIO M 's30-
BOIO CHAOIO, MalyKe [IOBHUM 3HUKHEHHSIM aKTHBHOCTI PeHiHy B IAaasMi. ['ino-
KaAleMid CIIpUYMHAE 3HVWKEHHS UyTAMBOCTI AMCTAABHOI'O BIAAINY HUPKOBUX
KaHaABITB AO Ba30OIPECHHY, Y 3B'SI3Ky 3 UMM PO3BHUBAETHCS IOAiypis. Bro-
PUHHUU TIIEPAAbAOCTEPOHI3M CYIIPOBOAJKYE 3aXBOPIOBAHHS, AAT IKHUX Xa-
pakTepHi HAOPSAKU (LIMPO3 MEUYiHKM, ceplieBa HEAOCTATHICTh).

9. YHOAOBIYI CTATEBI TOPMOHU

OCHOBHUI TOPMOH 3 @HAPOTE€HHOIO aKTHBHICTIO — TECTOCTEPOH. YTBO-
PIOETECST BiH B iHTEPCTUIIAABHUX KAITMHAX CiM'STHUKIB (KAITMHaX Aemajra).
3a xiMiuHOoIO TIprpopcio — Cq-CTEPOIA.

CHHTe3yeTBCSI TeCTOCTEPOH, SK i IHIII CTepOoiAHI TOPMOHY, i3 XOAecTe-
puny (puc. 4.12). CiM'THUKY BUPOOASIOTE i CeK-
PEeTYyIOTh TAKOK HEBEAUKY KIABKICTb AUTIApPOTE-
CTOCTEPOHY M eCTPOTeHiB. Y HapAHUPKOBUX 3a-
A03axX YTBOPIOIOTHCH TaKi aHAPOTEHHU, $K
AAPEHOCTEPOH, @HAPOCTEHAIOH, AETIAPOiI30aHA-
o mecmocmepon  POCTEPOH. CHHTE3 1 CeKpellisi TeCTOCTePOHY

KAITHHAMU AeMAira CTUMYAIOETBCS AIOTEIHI3y-

CHs
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IOYMM TOPMOHOM Tinogisa yepe3 apeHINaTIIMKAA3Hy CUCTeMy. B cBOIO 4ep-
Ty QHAPOTEHM DPETYAIOIOTH CEKPEIiI0 TOHAAOAIOEpUHY i TOHAAOTPOIIIHIB 3a
MeXaHi3MOM HeraTUBHOTO 3BOPOTHOTO 3B'SI3KY.

TecToCTepOH, 4K 1 IHII >KUPOPO3UYUHHI TOPMOHHM, TPAHCIIOPTYETHCS B
KpOBi crieru@iuHuM 6iAKOM, 110 CUHTEe3YeThCs B IeuiHIli. BiH TakoxX 3B's-
3ye i mepeHoCHUTh ectporenu. [Tonap 97 % TecTocTepoHy 3B's13aHO 3 GIAKOM
Y KpOBI 1 TiABKM MeHIIe 3 % IIPUIIAAAE HA BIABHY, OlOAOIIYHO AKTUBHY
dopmy ropmoHy. KoOHIIeHTpalisd TeCTOCTEpPOHY B IIAa3Mi KPOBI YOAOBIKIB
crrapae 3-10 MKr/A, a v xxiHok — 0,2-0,8 MKRr/A. Y mediHIli 3AiHCHIOIOTBCS
Pi3HI peaxijii MeTabOAI3MYy QHAPOTEHIB 3 YTBOPEHHSIM CIIOAYK 3 MEHIIIOIO
QHAPOTeHHOIO aKTHUBHICTIO YU B3araai 0e3 Hel. LIi crioayky BIAHOCATBCS AO
17-KeToCTepOoiAIB i BUBOAATECS 3 CeUel0 Y BUTASIAL KOH'IOTaTiB i3 TAIOKypO-
HOBOIO Ta CipYaHOIO KUCAOTaMM. 17-KeTOCTepOIAH, K1 YyTBOPIOIOTHCS 3 Te-
CTOCTEPOHY, CKAAAQIOTh NpuOAu3HO 30 % Bcix 17-KeToCTepoipiB ceui i
BIAPI3HAIOTBECS Bip, 17-KeTOCTEPOIAIB, SKi yTBOPIOIOTHCH 13 @HAPOI'€HIB KOpU
HAAHUPKOBUX 3aA03, BIACYTHICTIO okcurpynu y Ci.

AnpporeHun 0epyThb y4acTb B eMOpioreHe3si, PO3BUTKY IE€PBHUHHUX CTa-
TeBUX O3HAaK, (pOpPMyBaHHI BTOPMHHHX CTATEBHUX O3HAK (PO3IOAIA BOAOCCS
Ha Tirl, TeMOp TOAOCY, THII BIAKAGAQHHS JKHUPY B OpPraHi3Mi), poCTi CKeAeTa i
CKeAeTHOI MYCKYAQTypH. TeCTOCTEepOH pa3oM 3 (POAIKYAOCTUMYAFOBAABHUM
TOPMOHOM Tinodiza MATPUMYe cliepMaToreHe3. AHAPOTreHM MalOTh MeXaHi3M
All, CIIABHUM AAS CTEPOIAHMX TOPMOHIB. TeCTOCTEpPOH y AESIKUX KAITHMHAX-
MIITIEHsAX, 30KpeMa IIPOCTaTH, CiM'STHUX MIiXYpIIiB, Al€ MMCAST IepeTBOPEHHS B
AMTiaApoTecTocTepoH. Ha KicTKy, M'sI31 i HUPKU Aj€, BipOTiAHO, caM TecTocTe-
poH. PenieniTopHi OiAKYM @aHAPOTEHIB 3HAXOAATHCA Y IIUTOIIAA3MI 1 GAPI KAITHH-
MilteHel. AHAPOTEeHM MaloTh BUPa’KeHy aHaOOAIUHY Aif0, CTUMYAIOIOTH CHH-
Te3 OLAKIB, HYKACIHOBUX KUCAOT, (pocponiniai memOpaH. Cepep, OIAKIB, CUHTe3
SJKUX NPUCKOPIOETBCA TeCcToCcTepoHOM, Bipomi PHK-moaiMepasy, pernenrop-
HUU OIAOK, OIAKM pmOOCOM. AHAPOTEHHM 3aTPHUMYIOTH a30T, KaAbIiM i doc-
cdop B opraniami, 3GiABIITYIOTE 3araAbHYy Macy CKeAeTHHX M 's13iB. CHHTe30-
BaHi aHAAOTM QHAPOTEHIB, V IKMX aHaboAiuHa Al vy 20 pasiB OiAbIIG, HIXK Y
TECTOCTEPOHY, @ aHAPOIeHHA AKTHMBHICTb MeHIAa. Taki peuyoBUHU IIMPOKO
BUKOPUCTOBYIOTBCSI CIIOPTCMEHaMM, XOY4 BOHM MOXKYTb CIPUYUHUTU ypa-
SKEHHS TIeUiHKM, 30KpeMa BUHUKHEHHS ITyXAWH.

Y raitunax LJHC TecToCcTepoH IEpeTBOPIOETHCS B €CTPOreHH, SIKi Oe-
PYTh yYacTh Y peryadilii cekperil rinogizapHUX rOHaAOTPOIIIHIB i CTaTeBOI
IIOBEAIHKU. B OpraHi3zMi 3p0pOBOI JKIHKM CHHTE3YIOTBCS 1 CEKpPeTYyrOThCS
TECTOCTEPOH 1 MOro IIONIEPEAHNKH, are 3HQUHO MEHINle, Hi’K y YOAOBIKIB (B
cepepnboMy 250 MKr/p00y npotu 7000 MKr/a00y). KpiMm Toro, B HaAHUPKO-
BHUX 3aMA03aX i S€EYHUKY YTBOPIOETHCS MEHIII aKTUBHUU aHAPOCTEHAIOH. [1pn
MABUINEHIN TPOAYKIII aHAPOTEHIB B OpraHi3Mi >KiHOK BMHUKAIOTH Pi3HI
MIPOSIBU BipUAi3My (MacKyAiHizarlii). TecTocTepoH i MOTO CUHTETHMYHI aHaAO-
I'l BUKOPUCTOBYIOTHCS AASL AIKyBaHHS PaKy MOAOYHOI 3aA03H B JKiHOK.
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10.JKIHOYI CTATEBI TOPMOHU

10.1 EcTtporeHu

A0 JKiHOUYMX CTaTeBUX TOPMOHIB BIAHOCSATBCA €CTPOTEHU i Iporecre-
poH. EcTporeHu yTBOPIOIOTBCS B SI€UHMKAX. 3a XIMiUHOIO IIPHUPOAOI0 —
Cg-CTEpOIipM 13 apOMATUYHUM KinblieM A.

OcHOBHUI, HAUOIABIII aKTUBHUM, eCTPOreH, [-ecTpapion, CEKpeTyeTh-
cqa (ponikyramMu ge€yHMKIB. ECTPOH i eCTpion yTBOPIOIOTHCS B OCHOBHOMY
IpHU MeTabOAI3Mi eCTPaAioAy B IediHIli i maarleHTi. EcTpioa TakoK cuUHTe-
3YETBCS MAALIEHTOIO 13 CTEPOIAHOIO IOIEPEAHUKA (AETIAPOEIaHAPOCTEPO-
HY), SKAM HAAXOAUTH 13 HAAHUPKOBUX 3aA03 IIAOAY.

CH3 CH4 0 CH3
eu OH OH
OH
HO HO HO
Ecmpagioa Ecmpon Ecmpioa

EcTpapion cuHTE3yeThCH, K 1 BCl CTEPOIAHI TOPMOHH, 3 XOAECTEPUHY,
IPUYOMY TIIPOMIKHUM HPOAYKTOM € TeCTOCTEpPOH (puc. 4.12). TakuM 4mHOM,
€CTPOTreHU YTBOPIOIOTLCS 3 YOAOBIYOI'O CTATEBOIO TOPMOHY — TECTOCTEPOHY.
3aKAIOUHOIO CTAAIEI0 CUHTE3Y € apoMaTH3allisl IIepIIOro KiAbllg; BOHA BKAIO-
Yyae TPU peakliii TiApoKcmAtoBaHHS 3a ydacTio O, HAA®H i nuroxpomy P-
450. CuHTe3 1 ceKpellil eCTPOreHIB CTUMYAIOIOTBCS AFOTEIHI3yrOunM 1 (hOAi-
KYAOCTUMYAIOBAaABHUM TOPMOHaMU Tirmodiza depe3 aAeHIAATIIUKAA3HY CHC-
Temy. EcTporeHn raAbMyIOTh 3@ MEXaHi3MOM HETaTUBHOTO 3BOPOTHOTO 3B'SI3KY
CeKpellilo TOHAAOAIOEpHHY TilloTaraMyca i TOHaAOTPOMIHIB Tinodiza. Y mevinIi
eCcTporeHu i iX MeTabOAITH yTBOPIOIOTH KOH'IOTaTU i3 TAIOKYPOHOBOIO abo
CIpYaHOIO KUCAOTAMM — HEAKTHBHI CIIOAYKH, 1110 BUBOAATHCA 3 ceuero. EcTpo-
I'€HU BIiAIIOBIAQIOTE 3@ PICT 1 PO3BUTOK OPTraHIB PENPOAYKTUBHOL CUCTEMU Y
IIPOIIeCi CTaTEeBOIO AO3PIiBaHHS JKiHKHU Ta 3AaTHICTh AO PO3MHOYKEHHS Y PEIIpo-
AYKTUBHOMY IIepioal. Y Iepiop AUTHHCTBA €CTPOreHU CEKPEeTYIOThCS Y Ha-
CTIABKM MaAill KIABKOCTI, IO He IHAYKYIOTH PO3BUTKY PEIPOAYKTUBHUX
opraHiB. [TprmurHOIO HU3BKOI CEKpellil eCTPOreHiB € 3araAbMOBAHICTh CEK-
petiii roHapoTponHUxX ropMoHiB Ha piBHi LIHC. VY BiaTIOBiAR Ha Ait0 TOHaAO-
TPOIIIHIB [IABUIIEHA [IPOAYKILiST €CTPOTeHIB IIPUBOAUTE AO IIPUCKOPEHHSA POCTY
1 PO3BUTKY MaTKH, ITiXBY, 30BHIIIIHIX CTaTEBUX OPraHiB, Ta3a, MOAOUYHMX 3aA03.
VY 1iAOMYy eCTpPOreHM AiOTh SIK TOPMOHM POCTY HA Ti TKQHWHH, SKi IIPSAMO 49U
OTIOCEPEAKOBAHO 3B's13aHi 3 IIPOIECOM PO3MHOKEHHS. Y AOPOCAUX JKiHOK Ha
IIPOTA3i PENPOAYKTHUBHOIO IIEPIOAY IIPOAYKIIISI €CTPOreHIB 3a3HA€ ITMKAIYHIX
3MiH. MOAEKYyAIpHUN MeXaHi3M Ail eCTpOreHiB Ha KAITHUHU-MIIIIEHI TaKUY, 9K
Y BCiX CTEPOIAHUX TOPMOHIB. BOHM TPOHUKAIOTH Y IIUTOMAA3MY, 3'€AHYIOTHCS
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3 penenTopamMy, KOMIIAEKC FTOPMOH-PENENTOp MePEMIIAEThCI B IAPO 1 B3ae-
Mopje 13 neBHuMEu AingaKamu AHK. B pesyabrari IHAYKy€TBCS CHUHTE3 II€B-
aux MPHK i, BiatioBiaHO, criertudiunmx 6irkiB. OAMH i3 pepMeHTIB, aKTUBHICTh
SIKOTO 3HAYHO 30IABITYETHCS, IMiA AI€I0 €CTPOTreHIB, € OPHITUHAEKAapOOKCHAA-
3a. BoHa KaTanidye yTBOpeHHs IIyTPeCHUHY, CyOCTpaTy AAS OIOCHHTE3Y ITOA-
iaMiHiB, HEOOXIAHUX AAS IIPOAidpepaliii TKaHWH.

AnaboAIYHA Alg €CTPOTeHIB 3HQUHO CAAOINa, Hi>K aHApOreHiB. Ectpore-
HU BIAMBAIOTh Ha MiHEpAABHUM OOMIH y KiCTKax, raAbMYIOThb Pe30pOIlito
KIiCTOK, TIPO III0 CBiAUMTEL PO3BUTOK OCTEOIOPO3Y B MEPIOA, ITICAST MEHOIIAy3HU.
BBaskaroTh, 1J0 €CTPOTreHM AiI0OTh Ha MiHEpPaAbHUNM OOMIH OIIOCEPEAKOBAHO
yepe3 KaABLIUTOHIH 1 BiTaMiHu D. EcTporeHu BIAMBAIOTH Ha CUHTE3 OIAKIB y
MIeYiHIli, 30KpeMa CUHTe3 OiAKIB — IMepPEeHOCHUKIB TOPMOHIB, (DaKTOPIiB 3rop-
TaHHSI KPOBI, @HTIOTEH3MHOTeHY, OiAKIB, 110 BXOAATH AO CKAAQAY AIMOIPO-
TelHiB BUCOKOI I'YCTHHMU.

EcTporeHn ManOaKTHBHI NIPU IIEPOPAABHOMY HAAXOAJKEHHI, OCKIABKH
IIBUAKO IHAKTHUBYIOTHCA B IIediHIll. Taki CMHTETWYHI aHAAOTH, K AleTHA-
CTHUABOECTPOA 1 FeKCECTPOA, MalOTh BUCOKY aKTHBHICTD IIPU IIEPOPAABHOMY
HAAXOAJKEHHI 1 IIIMPOKO 3aCTOCOBYIOTHCS Y KAIHIUHIN IIPAKTHIIL. 3a XiMIYHOO
CTPYKTYPOIO BOHU HE € CTEPOiAaMU, aae iX IIPOCTOPOBAa CTPYKTYypa Taka, 110
BOHU B3AEMOAIIOTH i3 pelenTopamMu eCTPOTEHiB.

10.2. ITporectepoH

I'IporecrepoH yTBOPIOETBCS B JKOBTOMY TiAi, IIAQIIEHT] I HAAHUPKOBUX 3a-
A03axX i3 XxonrecTeprHy. KAITHHN 5KOBTOT'O TiAd I IIAALIEHTU IIPOAYKYIOTH i eCTpo-
T'eHU, are OCHOBHUH IX IPOAYKT — IIPOr€CTEPOH.
Ha BipMIHY Bip €CTpOreHiB, IIporecTepoH Mae 21
aTOM BYIAELIO, SIK KOPTUKOCTEPOIAU.

CuHTe3 IpOoreCTEpOHY JKOBTUM TIAOM CTH-
MYAROETBCS AFOTEIHI3YIOUMM OPMOHOM Tinnog-
i3@, @ Ha pPaHHIX CTaAISX BAariTHOCTI — XOpPIOH- Iporecmepon
IYHUM (MAAlLleHTapHUM) FTOHAaAOTPOIIHOM. [HaK-

TUBYETBHCSA IIPOTECTEPOH Y IIEUIHINl IIIAIXOM BIAHOBAEHHS AO IIPETHAHAIOAY,
SIKUU AAAl YTBOPIOE KOH'IOTaTH i3 TAIOKYPOHOBOIO UM Cip4aHOIO KHUCAOTa-
MM, IO BUAIASIIOTLCA i3 ceuero.

Cekpellig IIpOreCTepoHy JKOBTUM TIAOM I'OTYE €HAOMETPIM MaTKU A IMITAGH-
Tallil 3alAiAHEHOI SULEKAITUHU. B mepioa BariTHOCTI IIPOreCTepOH IMPOSIBASIE
TaABMYIOUMM BIIAMIB Ha MYCKYAQTypy MaTKy, "3aCIOKOIOIOUM il CKOpOYeHHS.
BriauB 11€#1 OB's13aHUM i3 3MIiHOIO BUOIPKOBOI ITPOHUKHOCTI MEMOpPaH TAaAKOM-
'I30BUIX KAITMH AASI HATpito i Kanito. BBeAeHHS HporecTepoHy HPU3BOAUTL AO
3HWKEHHS PIBHS KaAilo i IMABUIIIEHHS PiBHSA HATPir0 B MioMeTpil. Pazom 3 ecTpo-
reHaMM IIPOreCTEPOH CTUMYAIOE PIiCT MOAOYHMX 3an03. EcTporeHu CTUMyAro-
IOTBb PICT CUCTEMHU IIPOTOK, & IIPOreCTEPOH — PICT HOBUX 3aAO3UCTUX EAEMEHTIB
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3aA03M. ECTporeHu i MporecTepoH IEePeIIKOAKAIOTh [TI0YaTKy AAKTAllil ITip 4ac
BAaTITHOCTI, OAOKYIOUM A0 IPOAAKTHHY Ha MOAOYHY 3aA03Y.

10.3. TopMOHAABHUN KOHTPOAb CTATEBOTO IIUKAY

LInKA 3BOAUTE B EAWHE ITiA€ Pi3HI IPOIIeCH: AO3PIBaHHS ANIEKAITUHU i
11 OBYASIIIFO, PICT, PO3BUTOK i IHBOAIOIIIFO JKOBTOTO TiAQ, ITIATOTOBKY €HAO-
MeTpis MaTKM A0 IMIIA@HTAIlil eMOPiOHa, aKTUBHICTb CTPYKTYP MO3KY i Iino-
diza, 1110 KOHTPOAIOIOTEH CHIBBIAHOIIIEHHST TOHAAOTPOITHNX rOopMOHiB. Koop-
AMHALA IIUX IIPOLECIB AOCATAETHCA Y3TOAKEHUMH B 4acli KOAWMBAHHAMU
IIBUAKOCTEM IIPOAYKINI 1 ceKpellil psAy OPMOHIB.

PuTMiuHi TTMKAM, SIKi TOYWHAIOTHCS ITICASI CTATEBOTO AO3PiBaHHS, 3B's-
3aHi i3 CeKpeljiero rOHaAOTPOITHUX TOPMOHIB rinodisa, sgKi B Iepiop A0 cTaTe-
BOI 3PINOCTI HE CEKPETYIOThCS. BBayKarOTh, 110 IIOYATOK CTATEBOT'O AO3PiBaH-
HS1 3aITyCKAIOThCS 3MiHOIO TOPMOHAABHOI aKTMBHOCTI emihiza (IITHUIIKOIIOAID-
HOI 3aA03H), sIKa IIPOAYKYE TOPMOH MEAATOHIH — YHIBEPCAABHUU PEryASITOD
OIOAOTIYHMX PUTMIB. 3@ CTPYKTYPOIO MEAATOHIH € IIOXiAHUM TPUNTO(aHY.

CH30
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ITpopyK1Iis OO CTUMYAIOETBCS Y TEMHOTI 1 XapaKTepU3YEThCA LIUpP-
KAAHUM PUTMOM. Y TBApWH MEAQTOHIH BIIAMBAE HaA IIIrMEHTAIlil0 IIKIipH,
BUKAMKAIOUU ii OCBITA€HHS (IIpOTHAEXHA Aig A0 MCT).

B oprasnismi KiIHOK MEAQTOHIH Ir'aAbMY€E CEKPELiF0 TOHAAOTPOILHIB ABO-
Ma IIASTXaMU:

1) BIAMBAE Ha KAITWHU TilIOTAAAMYyCa, IIPUTHIYYIOYM BUBIABHEHHS I'O-
HaAOAIOepUuHY;

2) y rinodisi 3MeHIIye CTUMYAIOBAABHY AiFO FOHAAOAIOEpHHY Ha IIPO-
AVKIIIFO 1 CEKpellito TOHaAOTPOIIHUX I'OPMOHIB. Ha nmo4aTky craTeBoro A03pi-
BaHHA elliyi3 3HWKYye CeKpeLlit0 MEeAQTOHIHY, 10 3allyCKae YTBOPEHHS Iillo-
TaAaMyCOM TOHAAOAIOeprHY, SKUM, B CBOIO Uepry, CTUMyAtoe cekpeliito OCI’
i Al' rinogiza. LlupkapHUN PUTM 3BIABHEHHSI FOHAAOTPOIIHIB, €CTPOTeHIB i
IIPOTECTEPOHY € HACAIAKOM PUTMY CEKpellii MeAaTOHIHY emiizoM.

Y mepur AHI MEHCTPyaAbHOI KpPOBOTeUi 30IABIITYETHCSA KOHIIEHTpAllid
ODOCT y KpoBi. PO3BUBAETHECST AeKiABKA (DOAIKYAIB, are TIALKM OAMH AO3PiBaE.
ITpy AO3piBaHHI KAITMH BHYTPIIIHBOTO IHIAPy (POAIKYAA BUPOOASETHCSA BCE
OlABLIIE eCTPOreHIiB. 3a MEXaHi3MOM HEraTMBHOI'O 3BSI3KY €CTPOIeHH TaAbMYy-
10T cekpertiito OCT. Cekperrisi AIOTEiHI3yI040r0 FTOPMOHY B IIeH 4ac MABU-
myeTbcd. Ilepea caMoro OByAdrjiero 3pocrtae mip plero Al' cekperiiss ecTpo-
T'eHiB 1 IporeCcTepory (POAIKYAOM, IO CAY’KUTH CUTHAAOM AAS Pi3KOIO ITIAMO-
My CeKpellil AIOTeIHI3yIouoro ropMoHy rinodizoMm. TyT ale MexXaHI3M
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IIO3UTHUBHOI'O 3BOPOTHOTO 3BA3KY. ['OHAAOTPOIIHI TOPMOHU CTUMYAIOIOTH ITe-
PETBOPEHHS Y (POAIKYASPHIN PIAVHI TTAA3MIHOTEHY B ITAA3MiH. BiH 3yMOBATOE
PSA TIEepeTBOPEHb, 10 3aBEPIIYIOTECS PO3PUBOM (POAIKYAQ i 3BIABHEHHAM
ANTIEKAITMHU. Ha el Ipoliec BIAMBAIOTH TAKOXK IIPOreCTEpPOH 1 MpoCTar-
AaHAMH F,. DOAIKyA IEepeTBOPIOETBECS Y JKOBTE TIAO: 3alIOBHIOETHCS AIOTE-
AABHUMU KAITMHAMM, IO MalOTh >KOBTe 3a0apBAeHHS i Oarati aimipamu. [Tip
BIAUBOM Al’ KNITHHU JKOBTOTO TiAd CHUHTE3YIOTH BCe OlABIIIE IIPOTreCTEPOHY 1
€CTPaAIOAY. Y pe3yAbTaTi IX All Ha TilloTaraMyC TaAbMYETBCS CEKpellid Iiro-
dizapHUX TOHAAOTPOMIHIB. [ IporecTepoH BIIAMBAE HAa €HAOMETPIN MAaTKH, TKa
(PYHKIIIOHAABHO T'OTYETBCSI AO IIPUUOMY 3ANAIAHEHOI SAUIEKAITUHU.

SIKIIIO BaTITHICTH HE HACTA€, JKOBTE TIAO AeTeHepYye, BHACAIAOK YOTO Pi3KO
3HIDKYETHCS KOHIIEHTpAllisl IIPOTeCTePOHY i ecTporeHiB, 3poctae pierb OCT,
IO 3aITyCKaE HOBY XBUAIO AO3PiBaHHS (POAIKYAIB. B eHAOMeTpil BMHUKAIOTH
reMopariyHi i AereHepaTHBHI 3MiHW: KPOBOTEYa, BIATOPTHEHHS MOBEPXHEBUX
IIapiB €HAOMETPIsI, CAN3Y, IO YCYBaIOThCS i3 MEHCTPYaAbHOIO KPOB'IO.

SIKIIO 3annipHeHa AUIEeKAITHHA IMINAHTYETBCS B €HAOMETPIN, TO KOB-
Te TIAO IIPOAOBIKYE IIPOAYKYBATH IIPOIeCTEPOH i eCTPOreHr Ha PaHHIX CTaAl-
sIX BAriTHOCTI, @ AQAl BOHM yTBOPIOIOTBCA B IIAALleHTI. KpiM TOro, maaneHTa
IIPOAYKYE XOPIOHIYHNY F'OHAAOTPOIILIH, IIAALIEHTaPHWM AQKTOIeH (COMaTOMaMO-
TPOIIiH), IIAALleHTapHI KOPTUKOTPOIIH i TMpeoTponiH. [ThatleHTa i mAip TiCHO
MIOB's13aHi MiXK CO0OI0, Tak IO CHUHTE3 eCTPIiOAy BiAOYBAETHCS 3a yd4acTIO
MATEPUHCHKOTO OPraHi3My, MAAIIEHTH i MAOAA. XOAECTEPHH i3 MEeYiHKNA Ma-
Tepi HAAXOAWUTE Y TAAIIEHTY, IEPETBOPIOETHCS Y IPETHEAOH, KU B HaAHUP-
KOBMX 3aA03aX IAOAA MEPETBOPIOETHCSI B OAWH i3 @aHAPOTEHIB (AETiApOEITi-
QHAPOCTEPOH), a 13 HBOI'O Y IIAALIEHTI CUHTE3YEThCA eCTpioA. EKCKpernisa ectT-
PIOAY 13 ceyero MaTepi MOJKe CAY’KUTH ITOKA3HUKOM JKUTTE3AQTHOCTI IIAOAQ.

[Tip 9ac BariTHOCTI €CTPOTEHU i MPOreCTEPOH HEOOXIAHI AN PO3BUTKY
i pocTy MaTKu i MOAOYHHMX 3aA03. ECTporeHr cTUMYAIOIOTEH PICT TAQAKOM 'SI-
30BUX KAITMH MaTKH, 30IiABITYIOTH i M'S30By Macy, 3a0e3meduyrouud TUM
CaMUM CKOPOTAMBY aKTHUBHICTb MATKM IIip 4ac IOAOriB. [IporecrepoH me-
pelIKoAKae e(peKTUBHUM KOOPAMHOBAHUM CKOPOYEHHSM MATKH, IIEPETBO-
proroum ixX B OKpeMi cAaOKi piOpmaanii. CTUMyA, AKWUU 3allyCKae ITOAOTH,
TOYHO He BH3HAUeHUU. BIAOMO, IO Ha MOYATKy IOAOIIB BiAOYBAETHCS BU-
KUA KOPTHU30AY CAMHUM IINOAOM I CMHTE3 IIPOCTArAQHAWHIB, IIPUIIMHEHHS All
IIPOTeCTEPOHY, CEKPellisd HeMPOrinodi3zoM OKCUTOIIUHY I 3POCTaHHS KIABKOCTI
peLenTopiB A0 HBOTO Ha KAITMHAX MioMeTpis.

11. TIPOCTATAAHAVHU, TPOMBOKCAHU I AEMKOTPIEHU

[TpocTarraHAMHY, TPOMOOKCAHM i AeMKOTPIEHM BiAHOCSITHCS AO TOPMOHIB
MiclleBOI Ail. BOHM MOJXXYTBH AT HA KAITHMHU, CYCIAHI 13 THUMM, gKi IX
CHUHTE3YIOTh (MapaKpUHHUN e(eKT), Ta Ha Ti caMi KAITMHH, SKi IX CUHTe3y-
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IOTh (@BTOKpUHHUM eeKT). [IpocTarnasanHy Brieplile OyAn BiaAKpuTi B 1935
p. Efinepom. HasBani Tak y 3B'SI3Ky 3 TUM, III0 BHUAIAEH] i3 ciM'sTHOI pianHM
IIPOCTaTHU. 3apa3 BIAKPHUTI y OIABIIOCTI TKAHUH, are y Ay’Ke MaAuX KiAbKOC-
Tsx (menmre 107 ).

3a XiMIYHOIO CTPYKTYpPOIO Ile HeHaCW4eHI JKUPHI KUCAOTH. [Ipocta-
TAQHAMHU MICTSATH I'ITUYACHHUMN BYTAEIIEBUM IMKA, AEMKOTPI€EHM He Ma-
IOTh ITUKAY. Bci BOHU NOXiAHI TOAIHEHaCcHMYeHOI apaxiAOHOBOI KMCAOTH, IO
Mae 4 nopBivHi 3B's13kM (Cygy). Ha prc. 4.13 mokasaHo CTPYKTypy apaxipo-
HOBOI KUCAOTH 1 PSAAY IIPOCTArA@HAWHIB, TPOMOOKCaHY i AeMKOTpieHiB. Mo-
AeKyAa apaXipAOHOBOI KMCAOTH Ma€ BUTASIA "IIIMHABKU' 1 MiXK aToMaM# BYT-
Aerrio 8 i 12 Aerko 3aMuKaeThCs ITUKA. CIIiAbHa Ha3Ba AASA BCiX MeTaOOAITIB
apaxipAOHOBOI KUCAOTH — €UKO3aHOIAW.

ApaxipOHOBa KHCAOTA AL CHUHTE3Y €MKO3aHOIAIB 3BIABHAETHCA i3 poc-
doAimiaiB MeMOpaH KAITUH IIip Al€to pepMeHTy docoainazu A,. 3BiAbHEH-
HS apaxipAOHOBOI KMCAOTH 1 YTBOPEHHS €UKO3aHOIAIB CTUMYAIOIOTHCS ACSKU-
MM TOPMOHAaMU, HEHMpPOMeAlaTOpaMHy, IMyHOAOTIYHUME (PAaKTOpaMH, a TaKOK
i3MYHNME | XIMIYHUMM THOITKOAKEHHAMHU TKaHWH. Ha puc. 4.14 mokasaHa

1

11 12 14 15

ApaxigonoBa xucaoma

HO Q
8 [ COOH 8 [ COOH
12 = 12 =
HO OH HO OH
IITF, ITE,
COCH
¢ D OPOSa
o (@)
8 OH
>
12 Tpombokcan A,
HO OH
T,
5 OH
0]
6 .
. S-Llyll c-rri
rny
ATA ATC

4 4

Puc. 4.13. CTpykTypa apaxipoHOBOi KucAoTH, mpocraraaspusis (IITF, IITE, IITL),
TpoMGOKcaHy A, i AefikoTpieHis (ATA, ATC ).
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docdoninign membpaH

docdoninasa A,

ApaxigoHoBa kucnoTa

npoctarnaHanH-
CUHTasa

nrG,

f
MNrH, — TpomGokcaH

rri, Mre, == nrr, ==1rD,

Mnra,

ninokcureHasa

5-rigpokcuenkosateTpaeHoBa
KucnoTa

/
NTA,— NTB,
nTc,

7D,

nTE,

Puc. 4.14. Biocunrte3 mpocrarraupuHis (IIT), TpomGokcaHiB i AeikorpieHiB (AT) i3

apaxipOHOBOi KHCAOTH.

cXeMa CHHTe3y eMKO3aHOIAIB. biocmuTe3
TIPOCTArA@HAVHIB I TPOMOOKCAHY TOYNHAETE-
C4 i3 IepeTBOPEHHS apaxiAOHOBOI KUCAOTHA
B €HAOIIEPEKUCHI IPOMIKHI IIPOAYKTH (IIPO-
crarraspuiu G, i Hy). OOuaABI peaxilii KaTa-
AI3YIOTBCS OAHMIM i THM >Xe (PpepMeHTOM,
IPOCTAarA@HAUH-CUHTA3010, K& CKAAAQETH-
cd i3 ABOX KOMIIOHEHTIB — IITMKAOOKCUTE-
HA3U 1 IIepoKCHAa3u. B pe3yabTaTi peakiiiv
YTBOPIOETHCS IIMKAOIIEHTAHOBE KIABIE 1
BKAIOYAIOTECS ABI MoAaekyan O, (puc. 4.15).
I3 mpoMmikHOTO TpOCTarraHAUHY H, yTBO-
protoThest ocHOBHI (ntepBuHHI) [1T'E,, I1I'F, i
['1I'D,, npocTanmkain I, i TpoMOoOKcaH A,,.
Kpim I'IT'E, i I'I'F,, cCHHTe3yIOTHCA 1HIIII IIPO-
crarraHAMHY Ipym E 1 F | 9Ki BIAPI3HAIOTBCA
KIiABKICTIO TOABIMHMX 3B's13KiB. Ha ix
KIABKICTB BKa3ye nudpa y Ho3HavyeHHi CIIOo-
AYKH. BiaOMi TaKO’K IIPOCTArA@HAWHU I'PYIL
A, B, C.

I3 apaxipOHOBOI KUCAOTH CUHTE3YIOThb-
Csd TakOXK AeMKoTpieHu. Ilip ajero depmen-

ApaxigoHoBa kucnoTta

LIMKIOOKCH- 20,
reHasa
(0]
COOH
G
© OOH
MpoctarnaHguH G,
nepokcugasa
O
COOH
P4
© OH

MpoctarnaHanH H,

Puc. 4.15. Peakniss OKMCHEHHS i
nuKAizanii apaxiA0HOBOi KUCAOTH.
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Ty AlokcureHasm i O, apaxizOHOBa KUCAOTA OKHCHIOETBCSI AO METAOOAITIB,
1110, Ha BIAMIHY Bip IIPOCTAIAGHAMHIB, HE MAIOTh I[JUKAIYHOI CTPYKTYPH.

Tak yrBOprOIOTBCS AeUKOTpieHu ATA, 1 ATB,. Moaekyan IX MICTATB
TPU CHPSIPKEHUX MOABIMHUX 3B's13KU. ATA, IIIASIXOM KOHAEHCAITII i3 TpuIer-
TUAOM I'AyTaTioHOM yTBOproe ATC, a i3 HbOro IMiCAS BipllleIIA€HHS OAHIEL
Ta ABOX @MiHOKUCAOT cuHTe3yroThca ANTD, 1 ATE,.

Y pisHMX OpraHax i TKAHWHAX YTBOPIOIOTECSA PIi3HI IIPOCTATAQHAWHU 1
AevikoTpieHM. [Ticast cuHTe3y BOHU HAAXOAATH i3 KAITMH y MDKKAITHHHE cepe-
AOBHUIIIE 1 peani3yrOTh CBOI (PYHKIIII, B3AEMOAIIOUH i3 ClIeN(PIYHUMI pelenTo-
paMu MeMOpaH KAITHH-MillleHel. IHaKTHUBYIOTBCS IPOCTarAQHAMHU I AeUKOTP-
IEHM Ay’Ke IIBHAKO IIip Al€r0 BIATIOBIAHUX (hbepMeHTiB. HapXopATh BOHU 1 B
KpOB, ane Oirblre 90 % NpOCTarraHAMHIB IHAKTUBYIOTBECS BJKe IIPU IIEPIIIOMY
IIPOXOAKEHHI KPOBi Uepe3 AereHi. [IpOAYKTH ITepeTBOpEHb eMKO3aHOIAIB BU-
BOASITBLCS 3 Ceyelo.

OcHoBHi 6ioAoTiuHiI e(peKTH MPOCTarA@HAWHIB HaBeAeHi y TaOA. 4.3.

Tabauis 4.3. OCHOBHI epeKTH IPOCTarAraHAHHIB

[Tpouec Micue ait Edexkr
CkopoueHHs 2060 Jlereni posmupenns (IITE,) i ckopouenns (I1T'F,)
po3cnabieHHst rIaaKol OpOHXiB
MYCKyJIaTypy Marka cxopouenns (I1T'F,)
KT ckopouenns (IITE,)
CyauHu posumpenss (ITTE,, ITT°'A); 3By>xenns IIT'F,
Boano-enexrposnitauii | Hupku CTUMYJISILLIS Tiype3y H eKckpelii HaTpito

00MIH (IIT'A, TIT'E,)
npurHidenns suainerss Na* (IITE,)

CuHres i cexpetiis Kopa HagHUpKOBHX CTUMYJISIIIS
TOPMOHIB 3a1103

uTononiOHa 3am03a | CTEMYISALIS;

JKogTe Tino npurnivenss (I1T°F, )
Jlimoni3 Kuposa TkaHHHA TayibMyBaHHs i1 JTIMOJITHIHUX TOPMOHIB
Cexpenist coIsTHOT Crnm3oBa 000JI0HKA Tlanmemysanns ( IITE)
KUCJIOTH HUTYHKa
ImMyHHI peaxuii Jlimdorutw, MopyJIsrist aKTHBHOCTI

Makpodaru

YacTto edektn nmpocTtaraaHAuHIB rpynl E i F npoTuaeskHi, HampuKhaap,
Ail Ha OPOHXHU, KPOBOHOCHI CYAMHH. TaKOK MPOTUAEIKHI All TPOCTAITUKAIHY
1 TpOMOOKCaHy. IIpOCTaIMKAIH CHHTE3YEThCA Y KAITUHAX €HAOTEAII0 CyAUH
I IIepelIKoAKAE 3TOPTAHHIO KPOBI, TAABMYIOYM arperarjito TPOMOOLUTIB i
PO3LINPIOIOYN CYAWHMU.

TpoMOoKcaH A, YyTBOPIOETHCA V TPOMOOITUTAX 1 CIpHde IX arperartiii, a
TAKO>X CKOPOUY€E T'AAAKI M'sI3M CyAUH. 3BiABHEHHS TPOMOOKCAHY i3 arperaris
TPOMOOITUTIB i AMY3id B CTIHKY CYAWH 3YMOBAIOIOTH 3BY>KEHHS iX. Takum
YMHOM, BIAHOCHA AKTHUBHICTb TPOMOOKCAHY i IIPOCTALIUKAIHY BHU3HAUYa€
VIMOBIPHICTE YTBOPEHHS TPOMOIB 1 MICIIEBOTO CIIa3My CYAUH. AMCOaraHC ITUX
CIIOAYK Y CTOPOHY TPOMOOKCAHIB BIAIrpae Ba’KAWBY POAb B YTBOPEHHI aTepPO-
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CKAEPOTUYHUX OAAIIOK. MeXaHi3M All TPOMOOKCaHy NOAATAE y INABUIEHHI
Buxopy Ca’?t i3 BHYTPINTHBOKAITUHHUX AETIO B IIUTO30Ab TPOMOOIIUTIB. [oHM
KaABIIiIO, B CBOIO Yepry, CTUMYAIOIOThH CKOPOYYBaAbHI OiAKM TPOMOOIUTIB, a
TaKO>K BUBIALHEHHS i3 TPOMOOITUTIB BMICTY iX I'paHyA (CEpPOTOHIHY, KaTeXOA-
amini, AAD). IIpoctanukain mipsuiiye piBeHb TAMO® y TpomMGoLuTax, 110
meperkopkae Mobinizarii Ca?t i cunTesy TpomGOKcaHy. [TpocTarnaHAMHN
TAKO>X MOXKYThb BIIAMBATU Ha piBeHb HTAMO y KAiTWHAX, 30KpeMa IpOCTa-
TAQHAMHU I'pynu E aKTHUBYIOTH aAEHINATIIMKAA3Y B €HAOKPHUHHUX 3aA03aX,
ane raAbMYIOTE Y KUPOBIiM TKauuHi. KonnenTparis TAM® y KAiTHHI, Y CBOIO
4epry, BIAMBAE Ha CHUHTE3 IIPOCTArAQHAWHIB.

Aevikorpieru C,, Dy i E; ceKpeTyroTbCS TKaHMHHUMU Oasodiramu y
BiAIIOBiAB Ha AiFO @HTHUTEHIB i BUKAMKAIOTH CUALHE CKOPOUEHHST TAQAKHX M'si3iB
OoponxiB i Tpaxel. I3 Al€to AeMKOTpi€HIB NMOB'A3YIOTH yTPYAHEHE AUXAHHS Y
XBOpPMX Ha OpOHXiaAbHY acTMy. TakKO’K BOHM BIAMBAIOTH Ha TAQAKI M'SI3U
LIIKT, cyArH, 3HIDKYIOTb CUAY CKOPOYEHb MIOKApAQ, 30IABIITYIOTE IPOHUKHICTE
CTIHOK CYAUH.

ITpocTrarraBpavHEY i AeHMKOTpieHU OepyThb y4YacCThb y IIPOLleCi 3allareHHHdT,
pa3oM 3 TicTaMiHOM, CEPOTOHIHOM, OPaAUKIHIHOM € MeAiaTOpaMM 3allaA€HHS.
3HaueHHS! IIPOCTAarA@HAMHIB y IIbOMY IIpOlleci 3'saCyBarOCh IICASI TOTO, SIK
OyAO BIAKPUTO, ITI0 aCHIpHH iHTOY€e aKTUBHICTE MPOCTAIAGHAWH-CUHTA3U (IIUK-
AOOKCUTEHA3HOTO KOMIIOHEHTA). LM MOSICHIOETHCS NIPOTU3AlaAbHA Aid acll-
IpuHY 1 pSAy IHIINX HECTEPOIAHUX IIPOTU3AllaAbHUX IIpernapartis. [Tporusa-
IIAABHUN e(PeKT INAIOKOKOPTHKOIAIB 1 IX CMHTEeTUYHUX QHAAOTIB 3YMOBACHUU
YAaCTKOBO TAKOXK THUM, IO (PAPMAKOAOITYHI AO3M IIMX CTEPOIAIB I'aABMYIOTH
AKTUBHICTb (pocdoainasm A, I THM CaMUM 3HMKYIOTH AOCTYIIHICTE apaxipo-
HOBOI KHCAOTH AL CHMHTE3y IIPOCTAarAQHAWHIB 1 A€UKOTpi€HIB. ACIpUH, Ha
BiAMIHY Bip TAIOKOKOPTHKOIAIB, HE BIIAMBAE Ha CHMHTe3 AeHMKOTpieHiB. [1po-
cTarrnaHAMHY, 0coOAUBO [1I'E, BUPOOASIOTHCS Y BOTHUIIL 3allaA€HHS Yy Be-
AWIKIM KIABKOCTI. BOHM 30iABLIYIOTH 3BIABHEHHS TiCTaMiHy i CepOTOHIHY, IIO-
CUAIOIOTH e(PeKTH IMX IIBHUAKOAIIOUMX MEAIaTOPIB 3alaAreHHS Ha KalliASpU.
AerikoTpieH B, € edeKTHUBHUM (PaKTOPOM XEMOTAKCHUCY AASA ITOAIMOP(HOS-
AEPHUX AEUKOIUTIB, TOOTO 3yMOBAIOTH IX PYX AO BOTHMIIA 3allaA€HHS.

[TpocTtarraHAMHM 1 IX @HAAOTM BUKOPUCTOBYIOTHCS y KAIHIUHIN TIpak-
THITi, 30KpEMa AAST CTUMYASIIIT TTOAOTOBOI AISIABHOCTI, AAST 3HUDKEHHST KPOB 'si-
HOT'O TUCKY, A IIOIIePeA’KeHHd 1 AIKyBaHHS TPOMOO3iB.

12. TOPMOHMU MIAYHKOBO-KNIIKOBOTO TPAKTY

LIKT — 116 HauOIABIIIUM eHAOKPUHHUM opraH. Cepep, KAITUH ITUAIHA-
PUYHOTO EIITEeAlr0, Yyepe3 sgKi BipOyBA€TbCS BCMOKTYBAHHS, | €K30KPUHHUX
CEKPETOPHUX KAITHUH, SIKi BUAIASIOTH CBIM BMICT y IPOCBIT IIIAYHKA YM KUIIIEY-
HIMKQ, PO3MIllleHI BHUCOKOCHEIaAi30BaHi KAITMHM, $IKi IIPUMMAalOTh CUTHaA i3
npocsity KT Bia NEeBHUX CKAQAOBUX 4acTWH DKi. Lli cUrHaAM mepepatoThCs

207



BCEPEAVHY KAITHH, III0 BUKAWKAE 3BIABHEHHS ACIIOHOBAHMX y I'DAHyAax IoOp-
MOHIB 4epe3 IIPOTHAEKHUM OIK KAITMH 0e3locepeAHBO y KpoB. ['opMoHU
PO3HOCSTLCSI A0 KAITHH-MIillIEHeH, COPUYMHSIOTH BIiATIOBIAHUN OiOAOTIYHWN
ecpekrT. 30KpeMa, BOHM HAAXOAATH Y MIAIIAYHKOBY 3aA03y 1 CEHCHOIAIZYIOTh
BIATIOBIAHI €HAOKPHHHI KAITMHM AO All 3BUYAMHUX XapyOBUX PEeYOBUH. Ta-
KVM YMHOM €HAOKDPHMHHI KAITHMHU IIAYHKA 1 KUIIeYHUKa 3AaTHI "OpaTH IIpo-
Oy" i3 BMiCTy TpaBHOTrO TPakKTy i "HOIEpeAKyBaTU' BIiATIOBIAHI €HAOKPUHHI
KAITHHHU IAIIIAYHKOBOI 3aA03H1 PO HEOOXIAHICTH HACTYITHOI pOOOTH.

TI'acmpunu. YTBOprooThCa G-KAITUHAMU QHTPAABHOI YACTUHU IIAYH-
Ka. BupineHO AeKinbKa TacTpUHIB IIENTHUAHOI IIPUPOAU, AKI BiAPI3HAIOTHCS
KIABKICTIO @MIHOKHWCAOTHUX 3aAMIIKIB. ['@CTpUHM 3YMOBAIOIOTH CEKpeLlito
OOKAQAKOBUMHU KAITMHAMU COASHOI KMCAOTH, @ TaKOXK CTHUMYAIOIOTH CeK-
peLito TOPMOHIB MIAIIIAYHKOBOL 3aA03M — IHCYAIHY 1 IATOKaroHy. Beaka-
IOTh, IO TACTPUH IHAYKYE CHUHTEe3 (DepMEHTYy TiCTUAMHAEKApPOOKCHUAA3H,
SIKAM KaTaAl3ye yTBOPeHH:A ricraMmiHy. OCTaHHIN 3allyCKae OararoCTapind-
HUU MeXxaHi3M peryaqanil cekpenii HCl y mAyHKy. YTBOpEHHS raCTpUHY
TAABMYETBCSI CEKPETUHOM i COMATOCTATUHOM.

CexkpemuH. YTBOPIOETHCS KAITUHaAMU CAM30BOI ABAHAAIIATUTIAAOI KUIII-
KM. 3a XiMIigYHOIO TPUPOAOIO — Iie TIOAITIeNTTHA i3 27 aMiHOKMCAOT. BuaireH-
HS CEeKPeTUHY BUKAMKAETHCA 3HW KEeHUM pPH y BepXHIN 4acTUHI ABAHAALS-
TUIIAAOI KHUIIIKH, TOOTO HAAXOAKEHHAM KHMCAOT'O BMICTY i3 miayHKa. Cekpe-
TUH CTUMYAIO€ BUBIABHEHHSI COKY IIAIIAYHKOBOL 3aA03H, IO MICTUTh
riaApokapOoOHaTH, are BiAHOCHO OipaHUM pepMeHTaMu. MEHIIIOI0 MipoIo CceK-
PETHH CIpPHAE 3BIABHEHHIO KOBUi I CeKpeljil KUIIIEYHOTO COKY. Y IIAYHKY
BIH IIPUTHIUY€E CEKpeLjil0 raCTPUHY, CTUMYAIOE BUAINEHHS IIEIICUHY. Tako>K
TaAbMY€ PYXAMBICTH LIAYHKA i TOHKOIO KHUIIIEYHUKA.

XoAeuucmokiHiH. BUBIABHAETLCS i3 KAITMH ABAHAAIIATUIIAAOI KHUIIIKU
A AI€IO TIOAINENTHAIB 1 TPUALIMATAIIIEPUHIB, IO 3HAXOAATBECS y IIPOCBITL
kuiteyHuKa. CTUMYAIOE CEKpeIlilo IAIIAYHKOBOTO COKY, OaraTtoro dep-
MEHTaMU, I CKOPOYEHHS >KOBYHOIO Mixypa. Panime BBa’kaau, 10 iCHye
OKpeMUUN TOPMOH, SKUU CTUMYAIOE€ CEKpEeIlil0 INIAIIAYHKOBOI'O COKY, 1 Ha-
3BaAM MOTr0 MaHKpeo3uMiHOM. Temep 3'sicoBaHO, IO I1e OAMH i TOM caMuid
HOAITenTHA i3 33 aMiHOKMCAOTHUX 3aAUIIKIB. XOACIIMCTOKIHIH TaKOXK CTH-
MYAIOE€ BUAIAEHHS TIAPOKAPOOHATIB i IHCYAIHY MIAIIAYHKOBOIO 3aA03010,
nepucrtarbTuky IKT.

KhiTHAMM CAM30BOI TOHKOTO KMIIIEYHUKA ITPOAYKYIOTHCSI Ba30aKTUB-
HUM iHTecTMHaAbHUUN nenTtup, (BIIT) i mAyHKOBMU iHTIOiTOpHUIN NENTUA
(LLIITT). BII'T raabMy€e CeKpellito COASTHOI KUCAOTH, BUKAMKAHOI TaCTPUHOM i
rictamiHOM, CceKpellilo MelNcrHy i po3cAabAloe M'a3u IHMIAYHKA. CTUMYAIOE
CEKpEIII0 eAEKTPOAITIB 1 BOAM INAIIIAYHKOBOIO 3aA030I0 1 IIOCHAIOE BIATIK
JKOBYi. XapaKTepU3yeThCI CYAMHOPO3IINPIOBAABHOIO 1 MIIOTEH3UBHOIO AI€IO.
LITI raapMye ceKpellito IMAyHKOBoro coky, HCI, nmencuny, ractpuny. Pa-
30M 3 TAIOKO30I0 CTUMYAIOE cekperito iHcyAiHy. PiBens LI y KpoBi 3po-
CTa€ IpU TPUUMaHHI Ki 3 TATOKO3010 1 KHPOM.
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Kaitnan [IIKT ODpoAyKyIOTE TAKOK COMATOCTATHH, €HTEPOTAIOKAroH,
CEpPOTOHIH, aApeHaAiH, HOpaApPeHaAiH, rictamMid, AoodaMiH, MEAQTOHIH, pedo-
BUHY P, HelipoTeH3WH, eHAOPQIHM i eHKedaniHM, MeTiOHiIH, BOOEM3UM.
Mar>ke BCI BOHU YTBOPIOIOTBCS i B MO3KY Ta IHININX TKaHWHaX. EdekTn
Oaratbox ropmoHiB LIIKT mepekpuBaroThCA.

13. TOPMOHU TUMYCA (BUAOUYKOBOI 3AAO3U)

Y TuMyci 3pilcHIOEThCS AU(pepenIitoBaHHsA T-AiM@OIUTIB i3 CTOBOY-
POBUX KAITUH KICTKOBOTO MO3KYy. Aaai AIM(OIIUTA HAAXOAATH 13 TMMycCa B
nepudepuyHi TKAaHWHY, TOAOBHUM YMHOM Yy AIM(ATUYHI BY3AU I CEAE3IHKY.
TUMyC TaKOK € €eHAOKPUHHOIO 3aA03010, IO 3AIMCHIOE CHHTE3 i CeKpellito
TOPMOHIB, $Ki BIIAMBAIOTH Ha IIBUAKICTH PO3BUTKY 1 AO3PIBaHHSA IIE€BHUX
TIOIIYAALIM AIM(POIAHUX KAITHH. [3 €KCTPakTiB TUMYCY BHUAIAECHO AEKIiABKa
AKTUBHUX (PAKTOPIB: TUMO3MH, TUMonoeTuH 11 II, TMMyCcHUI ryMOparbHUN
(baKTOp, TOMEOCTATUYHMI TUMYCHHIN TOPMOH. IX CTPYKTypa i GioAoriuHa
aKTHUBHICTb BUBYAIOTHCS.

14. KIHIHU TTAA3MUA KPOBI

A0 HAaMICUABHIIINX CYyAMHOPO3IINPIOBAABHUX PEYOBHH B OPraHi3Mi BiAHO-
CUTBHCA OPAAMKIHIH i3 IPylU KiHIHIB MAa3Mu KpoBi. KiHIHNM yTBOPIOIOTBCA Y
KpOBI 1 TKaHMHAX i3 OIAKIB-TIOIIEpEeAHUKIB — KiHiHOTeHiB. KiHiHOreHn KpoBi
CUHTe3YIOThCd B Ieuinni. HallBayKAUBIII IIpEACTaBHUKM KiHIHIB — Opa-
MVKiHIH 1 KaripuH. [lepmmii mMicTuTh 9 aMiHOKHMCAOTHUX 3aAMIIKIB, a ApPY-
M — AOAAQTKOBMU 3AAUIIOK AI3WHY, TOMY MOTO IHOAL Ha3UBAIOTh Al3UA-Opa-
AMKIHIHOM. OOMABa IIENTHUAM YTBOPIOIOTBCSA B PE3YABTATI NPOTEOAITUYHOTO
PO3IIeNAeHHS KiHIHOTEHY TIA Al€l0 (DepMEHTIB — KaAiKpeIHIB MAa3MU KPOBI
Yl TKAHWH, @ TaKOXK TPHUIICHHY, ITAa3MiHy. B KpOBi € iHTIOITOpH KaniKpeiHiB
OirkoBOI Tprpoan. KiHiHM pO3CAGOAIOIOTH TAGAEHBKI M'SI3W CYAWH, 3HUKY-
IOTh KPOB'SHUN TUCK. KpiM TOro, KiHiHM IIABHIIYIOTH IIPOHMKHICTH Karli-
ASPIB, IO NPU3BOAUTE A0 HAOPSAKY 1 OOAT0. BBa)KaroTbCA MepiaTOpaMu IIpo-
Iecy 3allaa€HHA (pa3oM 3 TiCTaMiHOM, CEPOTOHIHOM, IPOCTAarAQHAWHAMM).
[lepiop, HamiBpo3naAy KiHiHIB ckaapae Bcboro 20-30 cekyHp. BoHm po3sien-
AIOIOTHCS CHeNM@IUHUMU TMeNTUAQ3aMM KPOBi Ta iHIINX TKAaHWH — KiHiHa-
3aMu. MexaHi3M po3CAaOAeHHS CYAUH OpPapUKIHIHOM ONOCEPEAKOBYETHCS
AIEIO YIOTO Ha €HAOTEeAIaAbHI KAITUHU. BpapAuKiHiH, K 1 PSgA, iHIITMX Ba30AMAA-
TAaTOPHUX PEUOBHH, CTUMYAIOE CHUHTE3 1 CEKpeLil0 HUMU E€HAOTEAIAABHOI'O
daxropa poscrabaenHs (EDP). Y 1987 p. BCTaHOBAEHO, IO HUM € OKCHUA
azory NO, KUl CHHTE3YyeThCA i3 aMIHOKUCAOTU apriHiHy Ipu Ail depMeHTy
N-cunTtazu. NO Aerko AndyHAye yepe3 MeMOpPaHU y IPUAETALI TAAAEHBKOM I-
30BI KAITWHU, Ae aKTUBYe ryaHiraTiiukAaady. CunresyeTbea MO, axuii
3YMOBAIOE 3HWKEHHS BHYTPIITHBOKAITMHHOI KOHIJEHTpAllil 10HIB KaABIIito,
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IIT0, B CBOIO UEpry, MPU3BOAUTE AO PO3CAAOAEHHS TAAACHBKUX M'SI3iB CYAUH.
Kpim TOro, OpapuKiHIH IHAYKyE BHUBIABHEHHS €HAOTEAIAABHUMU KAITHHAMM
11e ABOX (PAKTOPIiB PO3CAAOAEHHSI — MPOCTAIMKAIHY Ta €HAOTeAIN3anesKHO-
ro (pakTOpa TrineproAspu3aliii (HeCTIKoro MeTabOAITy apaxiAOHOBOI KHCAO-
TH), SIKi IIOCUAIOIOTH Ba30AMAAQTAllil0, 3yMOBAEHY OKCHAOM a30Ty.

TECTOBI 3ABAAHHS AAST CAMOKOHTPOAIO
3 PO3AINY "TOPMOHU"

1. Bioaoriuna poas TTT.

A. Cripusie pO3pOCTaHHIO CIIOAYYHOI TKAHMHU B IIUTOIIOAIOHIN 3aA03i.
B. Cnpuse CUHTe3y THPEOKAABIUTOHIHY.

C. Cnpuse cuHTe3y TpH- 1 TeTPaiOATUPOHIHY.

D. Crpusie cuHTe3y apaTTOpMOHY.

E. I'lpurniuye BKAIOUEHHS HOAY B IITUTOIIOAIOHY 3aA03Y.

2. BriAuB iHCYAiHY Ha OiAKOBUN OOMiH.

A. AKTuBYye cHHTe3 DiAKIB i HyKAEIHOBUX KUCAOT.

B. ITpuraiuye cuHTe3 OiAKIB i HYKA€IHOBUX KHUCAOT.
C. 3HM)Xy€e IPOHUKHICTE MeMOPaH AN @MiHOKUCAOT.
D. AKTuBYy€ IepeTBOPEHHS aMiHOKMCAOT B TAIOKO3Y.
E. AKTUBYy€ IepeTBOPEeHHS aMiHOKUCAOT B AlNAH.

3. UUM peryAroeThCsl BUAIAEHHS iHCYAIHY?
A. CoMaToAIGepHUHOM.

B. ComMaToTpOIHUM FOPMOHOM.

C. I'ArokaroHom.

D. ComaToCTaTHHOM.

E. ITHC.

4.Y KpOBi XBOPOT'O CIIOCTEPIraEThCS rilepKaAbITieMid, rinodocdaremist, B cedi —

rinepdocdarypis. SIka MO>KAMBa IPUYMHA TaKOTO CTaHY ¢
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A. TlocuaeHa cekpellida IapaTTOPMOHY.
B. IlpurniuyenHsa cekpellii MapaTTOPMOHY.
C. ITocuneHa cekpellis KaAbITUTOHIHY.

D. I'lpurHiyeHHa ceKpellil KaAbIUTOHIHY.
E. INocunreHa cekpeliss TAPOKCUHY.

5. SIK TpPaHCHOPTYIOTHCS B KPOBI MOAOBMICHI TOPMOHH ¢
A.'Y BIiABHOMY CTaHi.

B. 3B's13aHi 3 aAbOyMiHAMU.

C. 3B'g3aHi 3 arbda-TA0OyAiHAMY.

D. 3B'a3amni 3 6eTa-rroOyAiHAMH.

E. 3B'a3ani 3 raMmMarrobyaiHamMm.



6. KU OCHOBHUM MPEACTaBHUK MiHEPAAOKOPTUKOIAIB?
A. KopTukrocTepoH

B. I'iaApokopTHU30H.

C. AeriApOKOPTUKOCTEPOH.

D. AAbpocTepoH.

E. CunecTtpoa.

7. OYHKIIiI OKCUTOLUHY.

A. CTEMYyAIOE PO3CAAOAEHHS TAGAKUX M's13iB; CTUMYAIOE AQKTallifo.

B. CTUMyAIO€ CKOPOUEHHS TAQAKUX M's131iB; IIPUTHIYY€E AAKTallifo.

C. CTUMYAIOE CKOPOUEHHS TAQAKUX M's131B; CTUMYAIOE AQKTallifo.

D. CtumyAato€e po3cAaOAEHHS TAQAKUX M'g3iB; IPUTHIUY€E AQKTallilo.

E. CTUMyAIO€E CKOPOUEHHS TAGAKUX M'31B; clIpusie peaOCoOpOIlii BOAU B HUPKO-
BUX KaHAABIISIX.

8. Y XBOpOro CIOCTepiratoThCd TillepraikeMis, I'AIOKO3ypid, moaAiypis. Ceua
Mae MABUINEHY I'YCTHHY. SIKa MOJKAMBA IPUYWHA TAKOTO CTaHy ?

A. TTpurHiueHHSI CUHTE3Y IAIOKAroHy.

B. I'lpurniueHHa CUHTE3Y IHCYAIHY.

C. I'lpurHiueHHsI CHHTE3y TAFOKOKOPTHKOIAIB.

D. IpurHiveHHsA CUHTE3Y TUPOKCHHY.

E. IlpurniveHHa CUHTE3y Ba30IPECUHY

9. /Iki rTOpMOHU AiIOTH Ha T€eHEeTUUHUM anapaT KAITHHU ¢
A. BiAKOBOI TIprpoAH.

B. INenTrupuO01 TpupoAn.

C.TopMoHU — TOXIiAHI aMiHOKUCAOT.

D. CrepoipHoi ipupoau.

E. TToAinenTuaHOI IPUPOAH.

10. KaiTrHI-MIIIEH] AT IHCYAIHY.

A. Kaituau UHC, >KupOBi KAITMHY, FelaTOIUTH.
B. Miomutu, kaituau LJHC, renatoriuTu.

C. MionuTy, >KUpoBi KaiTrHY, KAiTruaHu LTHC.

D. MionwuTy, >KMPOBi KAITUHY, I'ellaTOLUTH.

E. Epurpouuty, kaitunu LIHC, renatommtu.

11. BoauB iHCYyAIHY Ha ByTA€BOAHMM OOMiH.

A. AKTUBYE IPOXOAKEHHS I'AIOKO3HU Yepe3 MeMOpaH! KAITUH.
B. INpurHiuye rAroKoKiHa3y.

C. Ilpuraiuye TAiIKOTeHCUHTETA3y.

D. AKTHBY€E IATOKOHEOTEHE3.

E. TIpuraiuye npoxXoaKeHHS TAIOKO3M Yepe3 MeMOpPaHU KAITHH.

12. BiAuB KaTexXoAaMiHiB Ha AMAHUY OOMiH.

A. TTpuraiuyioTh TKAHMHHY Ailla3y i BUXip SKUPY 3 AEIO;
B. AKTHBYIOTH TKQHUHHY Ailla3y i BUXIA KUPY 3 AeTIO;
C. ITpurHiuyroTb OKMCHEHHS AiIIAIB.

D. CTuMyAIOIOTh IIepETBOPEHHS JKUPIB Y ByTA€BOAH.
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E. CTUMyAIOIOTH ITepeTBOPEHHS JKUPIB y OIAKH.

13. Y XBOpOro CIOCTepiratoTh TilleprAikeMito, TAIOKO3YPil0, BUCOKY T'yCTHUHY

cedi, B KpPOBI ITiABUIIlEHA KIABKICTh TAFOKOKOPTHUKOIAIB, B KPOBI i cedi miABHUIIIEHA
KIABKICTB 17-KeTOCTepOiAiB. IK Ha3MBAETHCS TaKUN CTaH ?

A. LlykpoButi pia0er.
B. Herrykposuti pia0er.
C. Hupkosuit piaber.
D. Crepoipuuti plaber.
E. I'TeuinkoBuii piabeT.

14. Oynkuii napaTropMoHy.

A. Crpuse BIAKA@AQHHIO KAABITiFO B KiCTaxX i 3MEHIIIeHHIO HOT0 BMiCTy B KPOBI.
B. Cupusie pe3op0Oiiil KaAbIlifo 3 KiCTOK i 30iABIIIEHHIO HOTrO BMICTy B KPOBI.
C. CTuMyAroe 3BOPOTHY peabcop0Oiiito pocdaTiB B HUPKaX.

D. CtumyAaroe peaObCOPOILit0 HAaTPit0 B HUPKaX.

E. l'aabMye peabcopO1iito HaTpit0 B HUPKaX.

15. ¥V XBOpOro Bip3HAUEHO IMOCHAEHEe BiAKAQAQHHS JKUPY Ha OOAMYYi, IITHi,

IPyAdX, JKMBOTI, rinepmirMeHTanito. ['Ipyu aHanisi KpoBi BUSBAEHO 30iABIIIEHHS Ha-
TPilO 1 XAOPY 1 3MEHIIIeHHS KaAilo, B KPOBi 1 cedi TakKOXX 30iAbIII€Ha KiABKICTE 17-
KeTOCTepOipiB. SIka XBopoba y AQHOTO MallieHTa i YuM BOHa 3yMOBAEHaA ?

A. XBopoba Iitenko-KyimHra, 3ymMoBAeHa npuraiveHHaM BupineHHs AKTT.
B. Cunppowm Iijenko-Kyinnra, 3yMOBA€HHUIN ITIOCUAEHUM BUAINEHHSM KOPTHKO-

CTEPOIAIB.

C. ApaiconoBa xBopo6a, 3yMOBA€HA IIPUTHIUEHHAM BHUAIACHHS KOPTHUKOCTeE-

POIAIB.

D. XBopo06a Irtenko-Kyimnra, 3yMoBAeHa HocuAeHUM BupireHHIM AKTT.
E. AppicoHOBa XBOp0o0a, 3yMOBAeHa NTpurHideHHIM BuAireHHT AKTT.

16. BAMB HOAOTHPOHIB Ha BYTA€BOAHUY OOMIH.

A. AKTUBYIOTB PO3IIENNEHHS TAIKOTEHY.

B. I'lpurHiuyroTh BCMOKTYBAHHSI BYTA€BOAIB 3 KAIIIEYHUKA.
C. TlpurHiuytoTh PO3IIENIAECHHS TAIKOTEHY.

D. [1purHiuyrOTh TAFOKOHEOTEeHEe3.

E. AKTHBYIOTb CUHTE3 FAIKOTEHY.

17. Y XBOpOro BHSBAEHO TillepHATPIEMIIO, rilIepBOAEMIIO, TiIIOKaAieMito. SIka

MOJXAMBA IIPpUYNHA TAKOTI'O CTdHY?
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A. TinmeparbAOCTEPOHI3M.
B. I'imoaabpOCTEPOHI3M.

C. AppicoHoBa xBopooOa.

D. XBopoba PekainrayseHa.
E. bazepoBa xBOpOOa.



PO3AIA 5. BIOAOI'THHI MEMBPAHU

1. 3ATAABHA XAPAKTEPUCTUKA MEMBPAH

Y4ueHHS PO MeMOpPaHU BUHUKAO BIAHOCHO HepaBHO. [lepiri yaBaeHHSA
PO CTPYKTYypy MeMOpaH Oyau chopmoBaHi A. Aanieai 1 [1. AaycoHoMm y
1931-1933 pokax, xo4a AYMKU IIPO HASABHICTH HAMIBIPOHWKHUX “TIAIBOK'",
SAKl BIAOKPEMAIOIOTH KAITHHY BiA HABKOAUWIIHBOI'O CEPEAOBUINA, BUCAOB-
ATOBAAUCH ITe B XIX CTOAITTI.

TIiABKH 3 ITOSBOIO EA€KTPOHHOT'O MIKPOCKOIIA Ta BUKOPUCTAHHAM Y 0i0A0-
riuHOMy ekcrepuMeHTi MeToaiB EINP- i SIMP-criekrpomeTpil OyAO IIIAKOBUTO
AOBEAEHO iCHyBaHHSI KAITMHHUX MeMOpaH.

3apas icHye raay3b 3HaHb — MeMOPAHOAOTIS, SKa BHUBYAE CTPYKTYPY i
dyHKIIiI MeMOpaH Ta BIAUB Ha HUX Pi3HUX (DAKTOPIB 30BHIIIHBOIO CEPEAO-
BUIIA. 3HAUHY IIKaBiCTh BHKAWKAE BHBUEHHS (PYHKIIOHYBAHHS MeMOpaH-
HMX CTPYKTYD 3@ YMOB 3aXBOPIOBAHHS OpPraHi3My. 3HAHHA IIPO MEMOPAHH €
HeOOXIAHMM AAST PO3YMIHHS TaKWX MIPOIIECIB, IK B3aEMOAIS KAITUH PU YTBO-
PEHHI TKaHWH, JKUBAEHHS KAITHUH, (DaroluTo3, CEKpelisd, TepeTBOPEHHS eHepril
B KAITHHI, TPAHCIIOPT PEYOBUH. 3a CY4aCHUMM ysIBA€HHSIMY, MEMOPaHU CKAA-
AAIOTh OCHOBY CTPYKTYPHOI OpraHisarii
rAaiTHHU. Lle o3Hauae, 1110 MeMOpaHu He
TIABKH OTOUYYIOTH KAITHHY, aAe M 3HaXO-
MATBCSL Y BEAMKIU KIABKOCTI BCepepu-
Hi Hel.

MeMOpanu — 1le BIAMIHHHU 3a
CTPYKTYPOIO IIap IUTONIAA3MH, IO
BIAOKPEMAIOE KAITHHY BiA MIXKKAITHAH-
HOTO IIPOCTOPY Ta AIAMTH II Ha pSAA
BIAAIAIB (KOMIIAPTMEHTIB), 3AATHUX AO
ABTOHOMHOIO iICHyBaHHA. PO3pi3HAIOTH
IIA@3MaTHUYHI (TOBEPXHEBI) Ta IJATOIIAA3-
MaTU4YHI (BHYTPIIIHBOKAITHHHI) MeMO-
paHu. Yci KAITMHHI OopraHeArd MoOyAO-
BaHi 3 ITUTONAA3MATUYHUX MeMOpaH. Puc. 5.1. OcHOBHiI MeMOpaHHi CTPYKTypH

KAITHHHA:
B o e e
. . pam FOAbg}KZ, 3— engonaasmamuiHuu

Poarasinemo ocHOBHI MeMOpaHHI pemukyaym; 4 — Aisocomu; 5 — Mmimo-

YTBOPEHHS KAITMHM Ta IX (QPYHKIIIL. XOHgpIi; 6 — Agpo; 7 — AgepHa MeMOpaHa.
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IThazmaTruHa, abo0 MOBEPXHEBa, MeMOpaHa BIAAIASE KAITHMHY BiA ITO3aKAI-
THUHHOI'O CEPEAOBUINQ, IHIINX KAITHH, HIATPUMYE (DOPMY KAITHHM Ta BHYT-
PIITHBEOKAITUHHUM FOMEOCTa3, BUOIPKOBO PETyAIO€ IIBUAKICTH TPOHUKHEH-
HSI PEUOBUH Yy KAITHMHY Ta BUXIA IX HA30BHI 3@ AOIIOMOTIOKD CUCTEMU Ilepe-
HOCHUKIB. [ThazMaTnyHa mMeMOpaHa MICTUTH CHelM(iuHi pPelrenTopu AAS
CIIPUUHSTTS 30BHIIIHIX CUTHAAIB. [ToBepxHSA mra3MaTUYHOI MeMOpaHu MOJKe
30IABIIYBATUCA 3@ PAxXyHOK YTBOPEHHS MIKPOBOPCHMHOK. MIKpPOBOPCHHKM
CIIOCTEPITalOThC B MeMOpaHaX KAITUH HUPKOBUX KAHAABINB, SKI IOBEP-
HYTi B OPOCBIT, B KUIIIEYHOMY eMiTeAil (IOBepHyYTi B IPOCBIT KUIIKM) i B
IeyiHIi (HOBEPHYTI B JKOBYHI IIPDOTOKM).

[ThasmatnuHa MeMOpaHa TiCHO 3B'si3aHa, @ HEPIAKO CKAAAAE EAMHE
IiAe 3 BHYTPINIHBOKAITUHHMMHU MeMOpaHaMM €HAONAA3MaTUYHOIO PETHU-
kyaymy (EP). Bin mpepcTaBaeHUM CHCTEMOIO TPYOOUOK i KAHAABIIIB, IO
MaloTh IIOPCTKY (TPAaHYAdpHY) i TAQAKY (arpaHyAdpHY) HOBepxXHi. ['haa-
kunt EP MicTuth (pepMeHTH, AKi KAaTaAi3yIOTh IIADOKCUAIOBAHHS €HAO- U
€K30I'eHHUX CyOCTparTiB i IX OKUCHEHHs, TOOTO BiH 3a0e3lleuye ACTOKCHU-
KAallil0 OTPyWHUX pedoBHH. KpiM TOro, TyT BipOYBa€TbCA CHHTE3 (OC-
doainipiB i crepoipiB. Hlopctkuit EP BKkpuTHii i3 60Ky IIMTONIAA3MH PUOO-
coMaMy, 110 3YMOBAIOE TPAHYASIPHICTH Ta HaAA€ MOMY MOJKAMBOCTI OpaTtu
y4acThb y O6iocuHTe3i OiAKa i mepeHeceHHi MOTO B Pi3Hi BIAAIAM KAITUHU. Y
nporeci romoreHisanii KaiTuHU EP pyHHYETBCS 3 YTBOPEHHAM MiXypILiB-
MIKpPOCOM, SIKi MO’KHA BUAIAUTH 3@ AOIIOMOIOIO IIeHTPU(MYryBaHHSI.

Amnapat I'onpaxi ckrapae epmHe mine 3 EP. Bin 3ailicHIOE AeTOHYBaH-
H, MOAMIKAIIiIO, YIIAKOBKY, @ TAKOK TPAHCIOPT CEKPETOBAHWX HUM pe-
4yoBUH. MikpodiraMeHTH (MiKpOTpPyOOUYKM i MiKpodiOpHAM) CTAHOBAATH
OCHOBY IIMTOCKEAeTq, IO IIPUAATAE A0 MeMOpaHU 3 IIMTOIIAA3MaTUYHOTI'O
OOKY; YTBOPIOIOTH OIIOPHY KOHCTPYKIIIO KAITHHH, 3aIl00iraloTh PI3KUM
3MiHaM ii 06'eMy, IIPOTHAIIOTE YTBOPEHHIO CTPYKTYP i3 HEIOABIMHUM AiTAHUM
mrapoM y pocdOoAImipAHOMY MATPHUKCI.

OCKIABKM BCi KAITUHHI OpraHeAd € MeMOpPaHHUMU yTBOPEHHSIMU, CTa€
3PO3YMIAMM, IO KAITMHA OYKBAABLHO IepelloBHeHa, abo "HadaplirpoBaHa’,
MeMOpaHaMu. 3araabHa IIAOIIAa MeMOpaH B OpraHax i TKaHWMHAX OpPraHi3My
Bpakatoda. Hupka i mediHka mjypa (BaKuTb IpuOAM3HO 6,0 T) MaroTh Cy-
MapHY IIAOIIy MeEMOPAH KiAbKa COT KBAAPATHUX MeTpiB. baraTorpanHi pyHKIIil
KAITHH Ta IX OpraHeA TaK 4M iHaKIIe MOB's13aHi 3 YHIKaABHUMY BAQCTUBOCTSI-
MM IX CKAQAOBUX KOMIIOHeHTiB [Ipumyckarors, 1o amapaT ['oabaXi Oepe
Y4acCTh Y CTBOPEHHI pPi3HUX MeMOpaH KAITUHH, HAOpHKAAA AizocoMm. Kpim
IILOTO, B HBOMY BIAOYBAETBCS ITOCTCUHTETHYHA MOAU(IKaIia OIAKIB, 30Kpe-
Ma TAIKO3MAIOBAHHS, IO MOAETIIyE IIPOXOAKEHHS OIAKIB Yyepe3 MeMOpaH! i
30IABITYE IX IHPOPMALIMHUM TOTEHITIaA.

AizocoMu — KpyTAol (POPMHU MiXypIli, OTOYeHI OAMHAPHOIO MeMOpa-
Hot1o. MicTaTh puOAN3HO S0 TIAPOAITMYHMX (PEepPMEHTIB, SKi 3a0e3meuyIoTh
peakxijii BHYTPIIIHBOKAITUHHOIO TPaBA€HHS OIAKIB, BYTA€BOAIB, KUPIB i
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HYKAEIHOBUX KHMCAOT Ta PO3MaA IHIMNX MAKPOMOAEKYA, 3aXOINEHUX KAITH-
Hoto. bepyTh y4acTs y (haronmrosi Ta miHonurosi. [licag cmepTi opraHizaMy
AI30COMU 3AINCHIOIOTH @BTOAI3 TKAHWH BHACAIAOK PYWHYBAHHS Al30COMAABHOL
MeMOpaHU i 3BiAbLHEeHHST )epMEHTIB.

MITOXOHAPII MarOTh 30BHIIIIHIO I BHYTPIIIHIO MeMOpaHu. bepyTs y4acTb
B OKHMCHEHHI KIHIIeBUX IPOAYKTIB pO3Iapy OiAKIB, AIIAIB, ByIA€BOAIB 3a
AOIIOMOI'OI0 KHUCHIO, B IIepeHeCeHHs eAeKTPOHIB 1 TpaHcpopmariil eHepril.
3a y4acTb B eHeprosabe3lieueHHi MITOXOHAPIi Ha3UBAIOTH ''€HepreTUYHU-
MM CTaHIIIMU' KAITHHH.

[Tepokcucomu (MIKPOTIABIIS) OTOYEHI OAMHAPHOIO MeMOpaHor0. MicTITh
IIEPOKCHUAA3Y, KaTarasdy, OKCUAA3y D-aMIHOKMCAOT, YPaTOKCUAA3Y To1o. [le-
POKCHUCOMU 3HEITKOAKYIOTH IIEPOKCHUA BOAHIO i PAAVKAAN KHUCHIO, OKUCHIOIOTh
D-aMiHOKHCAOTH.

SAPO MiCTUTH 30BHIIIHIO | BHYTPINIHIO MeMOpaHu. Y HOro BHYTPIllIHb-
OMy BMICTi (KapioIlnasma) AOKAaAI3YIOTBCS XPOMOCOMU. SIApO 30epirae Ta
nepepae criapAkoBy iHGopManio (AHK) npu mopinl KAITHH 1 B IpoIieci JKUT-
TepigABHOCTI. B aapi yrBoproroThes Bci Bupu PHK, B gaepiax — pPHK.

BaraTorpanHi (OyHKIIil KAITUH Ta iX opraHeA Tak 4M iHaKIlle 3B'g93aHi 3
VHIKAABHUMHU BAACTUBOCTSAMU IX CKAQAOBUX KOMIIOHEHTIB.

2. CTPYKTYPHI KOMIIOHEHTI MEMBPAH

OCHOBHUMH CTPYKTYPHUMU KOMIIOHEHTaMHu OiOAOTIYHUX MeMOpaH €
AlmiaY, OIAKY 1 ByTA€BOAU. Y OIABIIOCTI MeMOpaH MiCTUTBCA 50-75 % OILAKIB,
pellTa BMICTy IIPUIIAAQE HA AlMAW. Y IIA@3MaTUYHUX MeMOpaHaxX BUIBAEHO
20 10 % BYTAEBOAIB, SKI CKAQAQIOTH BYTAEBOAHY YACTHHY TAIKOIIPOTEIHIB
a0o0 TrAiKoAimiaiB. B iHmMX MeMOpaHax € 3HQUHO MEHIIle BYIAEBOAIB.

2.1. Aimipu

AimipM CKAAAQIOTh y cepepnboMy 40 % cyxoi Macu mem6paH, i3 Hux 80
% mpurapae Ha docdoanimipu. Haityacrime B MeMOpaHax 3yCTpidarOThCS
rairiepodocdoainiay Ta cinrodocdoninipm (ciHroMieainm), piaie — iHO-
3UT(OCGOAITTIAY. ['AIKOAITTIAM MEMOpPaH IPEACTABAEHI [IepeOPO3UAAMHU, CYAb-
daTrpaMu Ta raHTAIO3UAAMU. ByraeBopHA 4acTHHA TAIKOAIMIAIB KOBAAEHTHO
3B'si3aHa 3 AMAHOIO. Y MeMOpaHaX MiCTSITHCS ITepeBa*kKHO BYTAEBOAHI TTOXIAHI
uepaMipy (N-anmacdinrosnty). 3ararbHa Ha3Ba TAaKWUX AIKOAIINAIB — TAiKO-
3UALIEpaMiAf, TAIKOPOCHOAIMAN, a TaKOXK Iepedpo3npn. ByraeBopHa dac-
THHA TAIKO3MA-TIEpaMIAIB MOyKe OyTH IIpeACTaBA€Ha MOHOCAXapuAaMu abo
OAirocaxapypAaMY, HATIPUKAQA, 3AAMIIIKOM AUCAXAPUAY AAKTO3U B AQKTO3WA-
epaMiai:

KiH1eBi 3aAMINKY BYTA€BOAHUX AQHIIOTIB HEPIAKO MICTATH N-aleTha-
HeMpaMiHOBY KHCAOTY (A€B'SITUBYTAELIeBUM MOHOCaxapup). Taki rAikoaimi-
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AU, B CKAQAL AKUX BUABACHO N-alleTUAHEUPAaMiHOBY KUCAOTY, HA3WBAlOTh-
Ccsl TaHTAlO3UMAAMM (pHUC. 5.2).

Y MeMOpaHax 3HAXOAUTBCSA IPUOAU3HO 15 % XOAeCTepHHY Bip IX CyxXOl
MacHU. BiH BKAKOYAETBCSA B CTPYKTYPY HOAIPHHUX AIMMIAIB 1 YTBOPIOE Pa3oM i3
HUMU MilleAr 3MIIIaHOTO TUILY.

Docdonimiay i TAIKOAITTIAY MaIOTh MOASIPHY (TiAPO(MIAbHY) i aloAsdpHY
(riapodroOHy) yacTUHU. Taki CIIOAYKH 3 IIOAIPHUMU U QlIOASIPHUMM AIATH-
KaM{ Ha3UBAIOTHCA aM@icirbHuMH, a00 amMm@inaTnaHUMU. [TOAIpHI TOAIB-
KU AIIAIB 3apsga’KeHi HeraTUBHO ab0 He MAOTh 3apsgAy (OAHAKOBI HeraTwB-
HUY i TO3UTUBHUY 3apspu). Lle Mae 3HaueHHSI AAG IIEBHOI IX opraHizaliii B
MeMOpaHax, 1110 11epeOyBatoTh Y BOAHOMY CepeAOBHILi. AMMinaTHuHI Aliay,
a TAKO’K JKUPHI KUCAOTH Ha IOBEPXHI BOAW YTBOPIOIOTH MOHOIIAP, B KO-
My HOASIPHI AIAIHKHU (TOAIBKM) B3AEMOAIIOTH i3 BOAOIO, QIIOASPHI XBOCTHU
CIIpsIMOBaHI B MOBITps (puc. 5.3).

Y BOAHOMY OTOUEHHI MOASIPHI TOAIBKM (DOCHOAIMTIAIB IIOBEPHYTI V BOAY,
TOAL SIK QIIOASIPHI XBOCTH PO3TAILLIOBYIOTBCS OAHI HABIIPOTH IHINNX, YTBOPIO-

BosHiwHe cepedosuuie - .
BokoBi nonicaxapuaHi

S NaHuoMM rmikoopuHy
[mikoninign

Monekyna
raHrriosnay

R AT LT
BINBds8uIE el 2bLS

MonspHuia
ninigHwi Giwap

) . Binok
[mikonpoTeiH AxTnHOBa

HATKA Monekynu cnekTpuHy

MNoninentnaHwuia
Ljumosornb naHuor rnikodpopuHy

Puc. 5.2. CxemaTuuHe 300pakeHHSI AIASTHKY epUTPOLUTapHOi MeMOpaHu.
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IOYM MIKPOCKOIIIUHI KPAlleAbKY,
ab0 MmineAn. AKIO KOHIEHTPa-
Iig AlITIAIB Y BOAL BHCOKQ, TO
MilleAd, 3AMIAaI0YUCh, YTBOPIO-
IOTb OIMOAEKYASIDHUU AITIAHWN
map (puc. 5.4). Lle nos's3aHo 3
THM, 110 MOAEKYAM BOAW MAIOTh
BEAUKY B3a€EMHY CIIOPIAHEHICTH
i YTBOPIOIOTH 3@ PaXyHOK BOA-
HEBUX 3B'SI3KIiB CiTYACTy CTPYK-
TYPY, B IKY HE MOKYTb IIDOHUK-
HYTH aloAdgpHI xBocTu. Oc-
TaHHI, BUIITOBXYIOUWUCE i3 BOAH,
00'epHYIOTECS B “0Oe3BOAHY"
30HY, @ IOASIPHI TOAIBKU 3aAM-
IAIOTBCS Y BOAHOMY CEpPEeAo-
Bullli. TakuM 4mHOM, TiApOdoO-
Ha B3AEMOAIS € pe3yAbTaToOM
BUIIITOBXYBAHHS i3 BOAU arllo-
ASPHUX I'PYIIL AIITAIB. Y IIBOMY 1
IIOASITAE OAHA 3 IIPUYMH ABOIIIA-
POBOI OpraHisatiii AilliAlB y MeM-
OpaHax.

®opma i cTaH AimipiB ¥y
MeMOpaHax BU3HAYalOTLCS Ha-
OOpOM >KHUPHUX KHUCAOT, LIO
BXOAATH AO ix ckaapy. I'Tpu Bein
PO3MAITOCTI JKUPHUX KUCAOT Yy
MeMOpaHax HepeBa’kHO 3YCTp-
idaroTbcsa AesKi 3 HuxX. MemoO-
paHu TBaApWH i AIOAUHU, KpiMm
aABMITHHOBOI M OA€IHOBOI KHC-
AOT, Y BEAUKIN KIABKOCTI MICTATH
CTEapMHOBY KHCAOTY Ta OiABIII
BUCOKOMOAEKYASIPHI XUPHI
KHUCAOTH 3 KIABKICTIO ByTAelle-
BUX aToMiB nmoHap, 20 (HacuueHi
Y HeHaCHUYeHi).

nosimps

Puc. 5.3. Po3MminieHHs ¢gocdoainipiB Ha moBepxHi
MOAiAY:
1 — monowap am@igirbrHux AinigiB HA no-
BepxHI Bogu; 2 — MiyeAq, 3 — OIMOAeKyApHUU
Alnigruti wap.

Puc. 5.4. EneMeHTapHa MOAEAb MeMOpaHM:
1 — anoaspri girauku ¢ocgoainiqgis;, 2 —
NoAApHI ToAIBKU ocgoainigis; 3 — nopa B
meMOpaHni; 4 — OIAKOBI KOMNOHeHMuU MeM-
b6panu.

NIAHNM CKAA MeEMOPAH MOJKe 3MIHIOBATUCS 3aA€KHO Bij, CKAQAY AIETH,
30KpeMa, BMICTYy AimipiB. Tak, B eKCIlepUMeHTax Ha Ilypax IIOKa3aHo, II0
30araueHHs Ki HeHaCMUeHUMU SKUPHUMH KHUCAOTaMU TIPU3BOAUTH AO TOTO,
110 MeMOpaHHI CTPYKTYpH MO3KY, II€UiHKU i CAM30BOI KUIIIEYHUKA CTAOTh
PIAKMMH, @ TAaKO’K 3MIHIOIOTHCS CIIIBBIAHOIIIEHHS TAIIepO(OCOAIITAIB i
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C(PIHTOAITIIAIB Ta AIMIAIB 1 OIAKIB. 3MiHA YMOB IIPO’KMBAHHSA TBAPHUH IIPU IIe-
PEXOAL AO 3UMOBOI CIIATYKH Ta 3aCOACHOCTI BOAWL B pHO TaKO’K 3MIHIOE JKUP-
HOKMCAOTHUM CKAQA MeMOPAHHUX AIIMAIB, IO A€KUTH B OCHOBI IIPUCTOCY-
BaHHS MeMOpaH A0 HOBUX YMOB IlepeOyBaHHS OpraHi3zmy. BucyHyTa rinotesa
aAAITTaITiiHoOl poAl MeMOpaHHUX AimiaiB (E.M. Kpenc, 1981), 3riaHo 3 K010
BIAMIHHOCTI B JKUPHOKHUCAOTHOMY CKAQAL MeMOpaH IIPU 3MiHI YMOB ItlepeOyBaH-
HA OPIaHi3MIB IIPOSABASIIOTECA 3MIHAMU FAHTAIO3UAIB: 3HWDKEHHA TeMIlepary-
PY CepepOBUINA BUKAUKAE INABUILEHHS BMICTY ITIOAIHEHACMYEHUX SKUPHUX
KUCAOT Y CKA@AL TaHTAIO3UAIB. [IprpoaHOI0 (PyHKITIEIO MEMOPAHHUX TaHTAIO-
3UAIB € y4acTb y ArpepeHIfianil HepBOBOI TKAHWHY, IO INIATBEPAKYETHCS
HAUBUIIIM BMICTOM IX y CIpili pe4OBHHI TOAOBHOTO MO3KY; FQHTAIO3MAM IHIIIX
KAITHH, 30KpeMa AiM(OIIUTIB, BCTAHOBAIOIOTE 1 PEI'YAIOIOTh MIPKKAITUHHI KOH-
TakTU. [Ipy eBHUX CTaHAX OPraHi3My TaHTAIO3UAM MOJKYTh BHUCTYIIATH B POAL
MOAYASTOPIB IMyHHOI BIATIOBiAl: 3BIABHSAIOUMCH i3 ITOBEPXHI (POPMEHUX eAe-
MEHTIB KPOBi B CEpEAOBUITE, BOHU 3AQTHI OAOKYBATH AIFO KAITHH-KIAEPIB.

XOAeCTeprH y CKAAAL KAITUHHHX MeMOpaH Bipirpae poab Mopudika-
TOpa ITOABIMHOTO AIIMAHOTO IIAPy, KOHTPOAIOIOYM PYXOMICTh MOr0 KOMIIO-
HEHTIB Ta ILIIABHICTE IX YIIAKOBKU. MOAEKYAU XOAECTEPUHY IAPOQIABHOIO
CIIMPTOBOIO IPYIOIO MPHUAATAIOTH A0 IOAIPHUX I'PyI (POCKOAITIAIB, a cTe-
POIAHMM KiABIIEM BXOAATH Y TOBITY ITIOABIMHOTO AIMIAHOTO IIapy MiXK ByTAe-
IIEBUMU AQHIIOTAMM KHUCAOT (POCKOAITiAIB. 3aBAIKU ITLOMY XOAECTEPUH
PEryAIO€ YTBOPEHHS KPUCTAAIUHUX CTPYKTYP: IIEPEIIKOAKAE HAAMIpHIN
"3aTBepAirocTi” piaKol AITAHOT AIBKY, PO3'€AHYIOUN HEIIOASIPHI AQHITIOTU
docdonimiais. Pazom i3 TUM, MiCIIg 3 IepeBa)KHUM BMICTOM "piaAKuxX" HeHa-
CHYEHUX AQHITIOTIB KMPHUX KUCAOT YIIIABHIOIOTBCS XOAecTepruHOM. Haub-
iABIIIE XOAECTEPUHY MICTUTBCS B IAA3MaTHYHUX MeMOpaHax (Ao 30 % i
OiAbIlle), Y BHYTPIIIHBOKAITUHHIX MeMOpaHax BMIiCT MOTO 3HAYHO MEHIINH.

Yci AimipgHi KoMITIOHEeHTH MeMOpaH 0araTo pa3 3MiHIOIOTHCS TPOTSATOM
SKUTTS KATUHU (TaOA. 5.1), 1 TPUBAAICTD IX JKUTTS 3aA€KUTh BiA IHTEHCHB-
HOCTI (PyHKITIOHYBaHHSA MeMOpaHMU.

Tabautis 5.1. Yac HamiB>KUTTA AIITIAHUX KOMIIOHEHTIB MeMOpaH

Yac HaMBXUATTS
Kommonent meMOpanu Mi€ENiHy MITOXOH/IpiaTbHUX
(MicsiITi) MeMOpaH
Iepobpo3uau 13 2 micsi
Cdinromiesin 10 1 mics1pb
Tninepodocdatuau 2-7 2-4 TrxkHI
InozuTdocharnam 1 2 i

OTsKe, HAMOIABIII PYXOMUMU B CKAQAL MITOXOHAPIY i B Mi€AIHI € iHO3UT-
docdaTtrupm Ta TAinepodochaTuan.
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2.2. MeMmOpaHHi 0irKHu

MeMOpaHHi OIAKK MOAINIIOTECS Ha NMOBEPXHEeBi ¥ BHyTpilHI. [ToBepx-
HeBi O6irkm (prbAn3HO 30 % Bip yCix OiAKIB MeMOpaH) po3MillleHi Ha 30BHIITHIN
abo BHYTPIIIIHIN TTOBepXHI MeMOpaHu i 3B's13aHi 3 il MaTPUKCOM eAeKTpPOC-
TaTUYHO — Oe3nocepepHBO ab0 uepe3 ABOBAAEHTHI MeTaAd, B OCHOBHOMY
Mg?* i Ca 2t (puc. 5.5). Lli GiAKM BOAOPO3UYHHHI, A€TKO 3BIABHSIIOTBCS 3
MeMOpaH IIpU PYWHYBAHHI KAITHH Ta IIPU Al Ha HUX PEYOBHH-XEAATOPIB,
mo 3B'sg3yoTb Mg?t i Ca?t.

BryTpinrHi Oirkm (mpubAn3HO 70 % Bia 3araabHOI Macu MeEMOPAHHIX OLAKIB)
Ha pi3Hy TAMOUHY 3aHYPEeHi B ITIOABIMHUM AITIAHUM I1ap, iHOAL “TIPOIIMBAIOTh
Moro Hackpisb. Taki OiAKM Ha3UBAIOTLCS iHTErPaALHUMM, abO iHTerpaThUB-
HUMU, OCKIABKU 3'€AHYIOTH OOMABI 1moBepxHi MeMOpaHu. [TprKArapAOM MOsKe
OyTH TAIKOIIPOTEIH TAIKO(DOPHH, IIIO0 BXOAUTH A0 CKAQAY IIAA3MATUYHOI MEM-
OpaHu epuUTPOIUTIB. BiH MOOYAOBaHMU 3 OAHOTO IOAINIEIITUAHOIO AQHITIOTa
3 200 aMiHOKHCAOTHUX 3aAUIIKiB. A0 HbOro mpuepHai 20 oAirocaxapua-
HUX AQHITIOTIB, AKi po3TamioBaHi Ha N-KiHIi MoAekyAu. [iaApododHa AirgH-
Ka MOAEKYAU "TpoIuBae’’ HacKpizb MeMOpaHy. Ha 30BHINTHLOMY KiHITNi
riapodinbHa AinsiHKa GinKa 3B'sg3aHa 3 BYTAEBOAAMU.

MoneKkyamu BHYTPILIHIX OIAKIB MArOTh INAPOMIABHY Ta TIAPO(OOHY YacTh-
HU. ['APO(DIABHOIO YaCTHHOIO BHYTPIIITHI OiAKY 3B'SI3YIOTECS €AEKTPOCTATIIHO
3 IIOAIPHUMHU TOAIBKAMHU AlINIAIB, @ B TOBIII AINIAHOTO IIapy OIAKH yTPHUMY-
IOTBCS 3@ PAXyHOK TiAPO(OOHOI B3aEMOA].

TakuM ynHOM, GIAKOBa MOAEKYyAa (DIKCYETHCS B OiAimiAHOMY IIapi 3a
AOTIOMOTOIO B3aEMOAIN ABOX THUIIB — EAEKTPOCTATMYHUX 1 riapodoOHUX.
Birky, IO 3aHypeH] B TOBILY MeMOpPaHH, Ha3UBAIOTHCSA CTPYKTYPHUMHM.

Puc. 5.5. Cxema po3MilleHHsI CTPYKTYPHUX KOMIIOHEHTIiB MeMOpaH:
1 — noBepxneBi 6iAKu, 2 — inmerpaAbhi OiAKU; 3 — BHympiwni 6iAku, 4 i 5 — ckeremHi
[ ckopomAuBl cmpyKmypu KAIMUHU — MiKpogiramenmu [ mpybouku; 6 — ByrAeBOgHI
KomMnoHeHmu,; 7 — OiAinigrull wap.
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BMicT GiAKiIB y pi3HMX MeMOpaHaxX HEOAHAKOBUU | BU3HAYAETHCSA (PyH-
Kriero MmeMOpaH. Tak, MieniHOBa MeMOpaHa, 9Ka BUKOHYE (DYHKITIO i30A4-
TOpa B HEPBOBUX Mi€AIHOBUX BOAOKHAaX, MicTuTh 20 % Oirka. LluTomaasma-
THYHI MeMOpaH!W TBAPWHHUX KAITHH, SKi TOpsA i3 6ap'epHOIO (PYHKITIETO
BUKOHYIOTH POAb (DEpPMEHTHUX CUCTeM, MaroTb A0 S50 % OIiAKiB, a B MiTO-
XOHAPIAABHUX MeMOpaHaX, Kl XapaKTepU3YIOThCSA BUCOKOIO (PepMeHTa-
THUBHOIO aKTHBHICTIO, BMICT OirKa cdarae 75 %.

3a (PYHKIIOHAABHUM TIIPU3HAYEHHIM OiAKM MeMOpaH MO>KHA MOAIAW-
TH Ha AeKiAbKa T'pyIL:

1) agTUreHH] OIAKY, AKI BU3HAYAIOTH CIIEIIUIKY ITOBEPXHI KAITHH Ta ii
B3AEMOAIIO 3 @HTHUTIAAMU. LI POAB HalTYaCTIIIe HAAEKUTE TAIKOIIPOTEIHaM Ta
TAIKOAITIOITPOTEIHAM;

2) cTPyKTypHI OIAKY, SIKi 3HAXOAATHCS B TOBIII MeMOpaHu. Lle, B ocHOB-
HOMY, TiAPOGOOHi GIAKH, 1110 PA30M i3 TOABIMHUM I1aPOM AITIAIB BIATIOBIAQIOTE
3a BOyAOBYBAHHSA BCIX AITAHUX KOMIIOHEHTIB y MeMOpaHy. CKpINAIOIOTE CTPYK-
Typy MeMOpaH 1 Tak 3BaHI OiAkM IuTOCKeAeTa. Hanpukaaa, OA0K TyOyAiH,
arperyrounch, YTBOPIOE TPyOUaCTi CTPYKTYPH;

3) pernenrTopHi OiAKH, 1110 3HAXOAATHCS 30BHI IAA3MaTUYHOI MeMOpa-
HU. BOHM BIAIIOBIAQIOTH 3a Clleny(piuHy peakllito KAITUHM IPU Al Ha Hel
TAKUX 30BHIIIHIX PEIryAATOPIB, K F'OPMOHU, MEAIATOPH, TOKCUHU. HacTo
penenTopu BXOAATH AO CKAGAY CKAGAHMX MeMOpaHHUX KOMIIAEKCIB, IO
MiCTATh OIAKM-BUKOHAaBII. Hamnpukaap, XOAIHOpenenTop OAEpP’KYy€e CUTHAA
BipA HelpoMepiaTopa i yTBOpIOE ioHHUM KaHaa. Llg peakiis 3abesneuye
3MiHy NPOHUKHOCTI MeMOpaHu AAS i0oHIB. baraTo AlKapChKUX CepepHUKiB
BIIAMBAIOTh Ha METAOOAI3M KAITHMHU IIAIXOM 3MIHM YyTAMBOCTI MeMOpaH-
HUX PELENTOPIB A0 AIraHAIB (OIOAOTIYHO aKTHMBHI PEYOBHHH, IIO AIIOTH Ha
perenTopy, 3B'SI3YIOTECS 3 HUMM);

4) pepMeHTHI OiAKM, IPEACTaBAEHI SIK TOBEPXHEBUMM, TaK i BHYTPIIIIH-
iMu Giankamm. DYHKITIT TAA3MaTUIHUX i ITATOMIAA3MaTUIHNX MeMOpaH BU3Ha-
4aroThCcsl HabopoMm (epMmeHTiB. Hariprukaap, mra3MaTuyHi MeMOpaHU eHTe-
POLIUTIB MICTATH HaOIp (PEepMEHTIB AAS POBILIENACHHS BYTAEBOAIB, OIAKIB,
AIIAIB (TAIKO3WAQ3M, TTpOTelHa3y, Ainasu), o 3abe3ledye Tak 3BaHe MeMO-
paHHe, abo NPHUCTIHKOBE, TPAaBAEHHSI.

LlikaBo, 1110 MeMOpaHHi (hepMeHTH IPAITfoI0ThL CITPABHO AMIIIE TOAL, KOAT
3HAXOAATHCS B KOHTAKTI 3 AilipaMu. BiporiaHo, 1110 Tpy HasBHOCTI MeMOpaH-
HUX AIITAIB 3MIHIOETBECSA KOH(OPMaLlis (pepMeHTIB Tak, 110 IX aKTUBHUW LIEHTP
CTa€ AOCTYIIHUM AAG CyOcTpaTy. KpiM Toro, mpy HasBHOCTI AIITIAIB MeMOpaH-
Hi depMeHTH 3axXUIleHi Bip 3AUNAHHS, 10 AQ€ IM 3MOTY Kpallle TPOSIBAITH
CBOIO aKTUBHICTh. CITIALHUM AAST BCiX MeMOpaH (MAa3MaTUYHUX i ITUTOTIAA3-
MaTUYHUX) € HagBHICTE y HUX (pepmeHTiB AT®a3, 1110 po3rrapators ATO i3
BUAINEHHSAM €Hepril, gKa BUKOPHUCTOBYETBHCA KAITHHOIO. BCTaHOBAEHO, IO
AT®a3a CKAAAQETBCS 3 ABOX IPYII OiAKIB: OAHa PO3YMHHA Y BOAI (BOHA BAAC-
He posimienatoe AT®), Apyra po3mimieHa B OiAiiaAHOMY I1api MeMOpaHw;
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5) TpaHCHOpTHI OiAKM OepyThb y4aCTh y II€pEHECEHHI PEYOBHH uepes
MeMOpaHy (YaCTHHA 3 HUX Ma€ epMeHTaTUBHY IIPUPOAY). AO TPAHCIOPTHUX
OiAKiB MeMOpaH BiAHOCATLCS iHTeTpaAbHI OiAKY, SIKi 3a0€311eUyI0Th aKTUBHUM
TpaHcnopT ioHiB — ionHi mommm (Na,K-AT®a3za, Ca-AT®a3za). Croan Hare-
>KaTh i IIepeHOCHUKU HU3BKOMOAEKYASIPHUX PeuYoBUH, Hamnpurkhrap AT/
AAD-TpaHCAOKA3q, SIKa CIpUse crellu@iuHoMy OOMIHYy ITUX PEeYOBUH Yepes
MeMOpaHU Ta NMEPEeHOCHUKU OPTaHIYHUX KHUCAOT, TAIOKO3H TOIIIO;

6) peryasTopHi OinKH, @00 PeryAsiTopu MeTaboaizMy. BoHM MOXyThb
3MiHIOBATU IHTEHCUBHICTHL peakilii MeTaboAi3My ab0 MOAUDIKyBaTH MeTa-
OOAi3M, 3MIHIOIOYM HANPAMOK OOMIHY peYoBHH. TUIIOBMM IIPUKAQAOM Ta-
KOTO PETyASITOpa € KaAbMOAYAIH — HHU3BKOMOAEKYAsIpHUN Ca-3B'a3yBarb-
HUU OiAOK. BiH 3AaTHUM aKTHMBYBATH PSA OCHOBHUX (DEPMEHTIB KAITUHHOTO
MeTaboAi3My — KiHa3u gocdopunas, pocdopiectepasm Toio. Y memoOpa-
HaxX CApKOIIAA3MATHUYHOI'O PETUKYAYMY Ceplisd BIAKPUTUU IHIIWM PEryasd-
TOpHUU OIAOK ((pocorambaH), IKUU BIAIIOBIAGE 3@ ITO3UTHBHY IHOTPOIIHY
AIFO, BUKAVKAHY HOPAAPEHAAIHOM, IO PEaAi3yeThCS dyepe3 IIOCEPEAHUIITBO
AAEHINATIIUKAA3HOI KaCKapHOI cucTteMu. Y (pocOpUABOBAHOMY CTaHi oc-
dorambaH cTuMyroe Ca-IIOMIly PETUKYAYMY MIOIIUTIB, UMM AOCATAETHCS
BiAHOBAEHHST KAABITIEBUX TPAAIEHTIB y CepIieBOMY M 's3i;

7) OIAKH ITUTOCKEAETA. I3 BHYTPIIIHBEOI CTOPOHU AO IMAA3MATUYHOL MeM-
OpaHu IIPUAATAIOTH CTPYKTYPH, SKi He BXOAATB AO CKAAAy MeMOpaHH, are
CTQHOBASITH CKEAeT KAITUHU. LIMTOCKEeAeT BKAIOYAE eAeMEeHTH ABOX THIIIB:
MikpocpirameHTH i MiKpoTpyOouku. MikpoiraMeHTH CKAQAQIOThCI 3 aKTU-
HOIIOAOHOTO Girka. Moro 3BOpoTHa MOAIMepH3aliisi IPOXOAUTh aHAAOTIYHO
AO TIEPETBOPEHHS TAOOYASIPHOTO aKTHHY Ha (hiOpUASIpHUN Y M's13aX. MiKpoTpy-
OOYKM — Iie YTBOPEHHS ITUAIHAPWYHOL (POPMH, IO CKAQAAETHCA 3 MOAEKYAU
Oinka TyOyAiHy. [ToAiMeprsariis TyOyAiHy A0 MIKPOTPYOOYOK CYTIPOBOAKYETh-
cs rippoaizom ['TO. PocoprrtoBanHs TyOyAiHY ITPOTEIHKIHa3aMU TPUCKO-
pIo€ Tporiec yTBOpeHHs TpyOouok, a Ca?t BHKAMKAE iX AMcOIfiariito. 3Biacu
3PO3YMINO, HACKIABKU BaKAUBUM AAS (DYHKIIOHYBAHHSI KAITUHU € INATPHU-
MaHHsI B Hi¥t HU3bKOTO piBHs Ca’*. [TiABUIIIEHHS B IIUTOMAA3MI BMICTy iOHIB
Ca’t pyliHye mutockeaer, akTuBye (Pocdoainasy OirimipHOrO mapy, siKa
posuienatoe pocdoainiam MemOpaH. Lle cylpoBOAKYETBCA 3aKUCAEHHIM
BHYTPIIIHBOKAITUHHOTO BMICTY, @KTHBAIII€0 AI30COMAaAbHUX (DepMeHTIB Ta
PYWHYBAHHAM KAITUHM B PE3YABLTATI aBTOAI3Y.

2.3. ByraeBopu

ByraeBopr BXOAATH AO CKAAAy MeMOpaH pas3oM i3 OiakaMu i AlmipaMy,
TOOTO y BUTASIAL TAIKOIIPOTEIHIB Ta TAIKOAIMIAIB. X0o4a BMICT IX HEBEAMKUM,
aAe BOHUM BHUKAMKAIOTH BEAUKE 3alliKaBAEHHSI B AOCAIAHMKIB. /AOKaAi30BaHi
BYTA€BOAM TIEpPEBa)KHO Ha 30BHINIHHROMY OOl MAa3MaTUYHUX MeMOpaH, Oe-
PYThb y4acTb B YTBOPEHHI MDKKATMHHUX KOHTAKTIB Ta ITOKPUTTA KAITMHHOL
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IIOBEPXHI, TaK 3BAHOT'O TAIKOKAAIKCY. ByraeBoAHI KOMIIOHEHTH MeMOPaH BIAIIO-
BiAQIOTH 3@ B3AEMOAIIO Mi>K OKPEMUMU KAITUHAMU, 3AQTHICTH KAITUHU TTPUN-
MaTW CUTHAA Bip IHIIMX KAITMH Ta MIKKAITMHHOI'O CEPEAOBUIA. AO CKAJAY
TAIKOAIITIAIB Ta TAIKOIIPOTEIHIB BXOAATH IIPOCTI IIYKPU (TAFOKO3@, TaAAKTO3q,
MaHO3a, PyKO3a, apabiHO3a, KCUA03a), aMIHOIYKPH (alleTUATAIOKO3aMiH, alle-
TUATAAAKTO3aMIiH, alleTUAHeMpaMiHOBa KMCAOTQ, ciaroBa KUCAOTa). Lli ripocTi
BYTA€BOAM MOXKYThb YTBOPIOBATH AQHIFOIU OAIrOCAXapUAIB PI3HOI AOBKUHU,
ane He Oiabitie 20 MOHOCAXapPUAHUX 3aAUIIIKIB.

3HaueHHS TAIKOIIPOTEiHIB Ta TAIKOAITIAIB Y MeMOpaHax BeAUKe i pi3HO-
IIAGHOBe. BOHM CAy>KaTh perjeliTopaMy FTOPMOHIB, MEAIATOPIB, TOKCUHIB, BIpyCiB
Ta iHITUX Pi3iOAOTIUHO aKTUBHUX PEUYOBUH. AesIKi TAIKOITPOTEIHN CaMi € TOp-
MOHaMH, (PepMeHTaMU Ta AHTUTEHAMU KAITHUHU. 3 iX AONOMOIOIO IMyHHI
KAITHHY BIAPI3HAIOTH CBOL KAITUHU Bip 4y’>KUX, BOHU YTBOPIOIOTH MIDKKAITUHHI
KOHTAKTH, 3YMOBAIOIOTH I'PYIy KPOBI.

KpiMm GiAKiB, AiTIAIB Ta ByTAEBOAIB, AO CKAGAY MeMOpPaH BXOAITH BOAA Ta
HeopraHiuti ioau, Hanpukraa Mg?" ta Ca?". Bopa BUKOHYe (DyHKIIIO cTai-
Al3aTopa CTPYKTYpPHOI Opradizallii OiOAOriYHMX MeMOpaH Ta IX OCHOBU —
TIOABIMHOTIO AIMNAHOTO IIAPy, B IKOMY TAPO(QIABHI TOBEPXHI KOSKHOTO MOHO-
11Iapy B3a€EMOAIIOTE i3 BOAOIO, BIAMEKOBYIOUM Bip Hel ripApodOOHUN IIPOCTIp
ycepeauti MmeMOpanu. KpiM TOro, BoAa CAYKUTHL 3aCO00M TPAHCIIOPTY BOAO-
PO3UYMHHUX PEYOBUH MK KAITUHOIO i Mi>KKAITUHHUM ITPOCTOPOM.

BioaoriyHa poAb HEOPraHiYHUX IOHIB IIJOAO MeMOpPaH BHBYEHA HEAO-
CTATHBO. AOCTOBIPDHO BCTAQHOBAEHO, III0 BOHU O€PyTh y4acTb B YTBOPEHHI
MiDKKAITHHHUX 3B'$I3KiB, ITepepadi CUTHAAIB MiXK KAITUHaAMHU, TeHe3i MeMO-
PaHHUX IMOTEHITIaAIB Ta PeryAdllii TpaHCIIOPTY PEeYOBUH depe3 MeMOpaHu,
HAIIPUKAQA, MOHOCAXAPUAIB Ta aMiHOKHUCAOT.

3. CTPYKTYPHA OPIrAHI3AIIISI MEMBPAH

[lepimia MopeAb OYAOBU KAITMHHUX MeMOpaH OyAa 3allpoloOHOBaHa B
1931 p. A. Aanieai 1 I'. AaycoHoM (puc. 5.6). 3ripHO 3 IX YIBACHHAM, KAITUHHA
MeMOpaHa CKAQAAETBCS 3 IIOABIMHOIO IIAPY AlIAIB, IOKPUTOTO 3 BHYTPIII-
HBOT'O 1 30BHIIIHBOTO OOKIB ITapoM OinKiB. Taka MOAEAb OTpMMaAa Ha3BY
TIOABIMHOTO OyTepOpOAa, CKAGAEHOTO "MacAOM" ycepeArHy, a "Xaibom" —
Haz30BHi. BubipkoBa TPOHUKHICTE MeMOpaH AAST OKPeMUX TiAPOQIALHUX
PEYOBHH IOSICHIOBAAACSA THUM, IO B OIMOAEKYAIPHOMY AIMIAHOMY Iapi €
pO3puBHU ab0 IIOPH, BUCTEAEHI IIapOM OIAKOBUX MOAEKYA, 4epe3 sgKi Mo-
KYThb IIPOXOAUTH BOAOPO3UYUWHHI CIIOAYKH.

Byau 3anponoHoBaHi ¥ iHIIII MOAeAl MeMOpaH — MOAEAB AIIAHO-OIAKO-
Boro kuauMKa (bercon, 1965; I'pin, 1966), 3a KOO OIAKUY i AiiaM TIeperine-
TEeHI MK COOOI0, 1 MO3aluHa MOAEAB, IKa BPAXOBYE€ HEOAHAKOBE PO3MIillIeHHS
OIAKIB y AlMIAHOMY IHapi (puc. 5.6). B OCHOBI Cy4acHUX YsSBAEHb AE€KUTH
PIAKOKpUCTaAiIgHa (Mo3aiuyHa) KoHIentig, BucyHyTta C. Cinrepom i Ak, Hikenn-
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Mogenb Jaxieni-oycoHa Mo3zaiuyHa mogens (B po3pisi)
(1931-1965) C. CiHrepa-[>x. HikenbcoHa
(1972-1981)
Mogensb NpiHa Mopenb BeHcoHa
(1963-1966) (1966)

Puc. 5.6. MoaeAai cTpyKTypHOI opraHi3zanii KAiTHHHNX MeMOpaH:

1 — am@igirbni rinigu; 2 — ¢ibpurapni rigpogobni 6irku, 3 — raikonpomeinu; 4 —

Byraesogu.
coHoM y 1972 p. 11 ypockoHareHa C. Cidrepom y 1981 p. Lli aBTOopu BBaXka-
AH, IO 3BEpXy MeMOpaHa Ma€ MO3aluHWU BUTASA, 3YMOBACHUU ITOAIPHUMU
TOAIBKAMU AIITIAIB, IOBEPXHEBUMU | BHYTPIIIHIMU OinkaMu. Y (Pi3iOAOTTYHIX
YMOBaXx AiMAY 1mepe6yBaroTh Y PIAKOMY CTaHi ¥ (pOpMyIOThE "AitiAHe 03epo’,
B IKOMY BIABHO IIA@BAIOTh, 9K alicOepry, BHYTPIITHI OIAKY 3 4aCTHUHOIO MIITHO-
3B'SI3aHUX (QHYASPHUX) AilTIAIB, TIOAIOHMX A0 KPUCTAAIYHUX CTPYKTYP. Piakuii
CTaH AilAIB 3a0e3lleuye iX BHCOKY PyXOMICThb i Hapae MeMOpaHi BEAMKOIL
AMHAMIYHOCTI. TOBIIWHA MeMOpaHu MOYKe 3MIiHIOBATUCH Y IITMPOKUX MEKAX —
BiA MOABIMHOTO AIMIAHOIO IIapy AO TOBIIWHU (POCPOAITAHOTO Oilllapy pa3oM
i3 IIOBEpXHEBMMM Ta BHYTPIIIHIMM OiAKaMM, @ TAKOXX IIIapOM BYTAEBOAIB.
Ainipm B MeMOpaHaxX HaA3BUYAMHO PyXAUBI. BOHM 3AaTHI TPOSBASITH CeTrMeH-
TapHy PYXOMICTh (OOMiH MiCIIaMHU), 0OEpTOBI PyxHU i AaTeparbHY AUDy3ito
(puc. 5.7). I3 MEHIIOO MIBUAKICTIO AIITIAW MOJKYTB IIEPEXOAUTH B IIOABITHOMY
ANIAHOMY I11api 3 OAHIEI CTOPOHU Ha IHINY (IolepeuHa AUQy3id).

[TepeMineHHA AITAIB y MeMOpaHi Mae (pi3ioAOTiYHe 3HAYEeHHS, HAllpU-

KA, IIPU 3aMiHi TOCTapiAnX (POCHOAITIAHUX MOAEKYA. AAe 3aMiHA HEHa-
crmyeHNX (POCKOAITIIAIB Ha HacHUeHi ITPU AeIKUX NaTOAOTIUHHUX CTaHaX IIPH-
3BOAUTH AO HAAMIPHOI'O YTBOPEHHS LIIABHUX KPUCTAAIUYHUX CTPYKTYP, IO
3HIDKY€E IIPOHUKHICTH MeMOpaH. Tak caMo HeOa’KaHUM € HapMipHe po3pi-
AJKEeHHS MeMOpaH.
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Puc. 5.7. Pi3Hi BuAH pyxoMocCTi AimipiB y MemOpanax (A) Ta ix ¢aszoBuit mepexip (B):
1 — cermenmapna pyxomicmb; 2 — obepmoBa pyxomicme, 3 — AameparbHA qu@y3is;
4 — nepeckakyBaHHs B nogsilinoMy 6iulapi 3 ogHiei cmoponu Ha inuty; 5 — "pigkuii”
cmaH OIAINIGHOTO WApy 3 NYXKO YNAKOBAHUMU JKUPHOKUCAOMHUMU 3QAUWKAMU, 6 —
YNOPAGKOBAHA YNAKOBKA Oiulapy, BUKAUKQHA 3HUKEHHAM meMnepamypu.

(=2}

Monaekyanu OiAKIB TAKOK 3AATHI AO AaTepaAbHOI AM(y3ii: BOHU Hade
[IAABAIOTH Y AinmiaHoMy miapi. OpHAK po3Mipu MOAEKYA OIAKIB 0OMEXYIOTh
IIBUAKICTB IX Andy3ii. KpiMm Toro, B 6aratbox MeMOpaHax OIAKK pO3MillleHi
AOCHUTBH TICHO, IIIO TeX rarbMye audysito. Ilonepeuna audysia B meMOpa-
HaxX 9K AAG OIAKIB, Tak i AT AIINIAIB Ay’Ke PiAKiCHA.

3.1. Acumerpiss meMOpaH

Bci MeMOpaHHI yTBOPEHHS B KAITMHAX YTBOPIOIOTH 3aMKHYTI (irypu y
BUTASAL MIXYPIIB, AUCKIB, TPyOOdUOK TOIo. OTKe, KOKHA MeMOpaHa Mae
BHYTPIIIHIO Ta 30BHINIHIO ITOBepPxHI. [loBepxHi opHiel i Ti€l K MeMOpaHU
BIAPI3HAIOTBECS 3a (PYHKIAMU 1 CTPYKTYPOKO KOMIIOHEHTIB. Tak, 30BHIIIHA
TIOBEPXHS MAA3MATUYHHUX MeMOpaH MiICTUTBL Y OiABIIIN KOHIIEHTpAllil ByTAe-
BOAHI KOMITOHEHTH, XOAECTePUH, XOAiHdochaTau i cinromieninm. A ce-
pundocdaTpm i eraHoAaMiH(ocdaTUAU AOKaAi30BaHi IepeBa>kHO Ha
BHYTPIIIIHINM ITOBepXHI MeMOpaHu. Bianku-penenTopy TOPMOHIB PO3MIITYIOTh-
€< Ha 30BHIIIHIY ITOBEPXHI MAA3MaTUYHOI MeMOpaHu (00 TOPMOHM He IIPOHU-
KaloTh Y KAITHHY), @ peryAbOBaHa HUMU aAEHIAQTIIMKAA3a — Ha BHYTPIIIHIN.
TakmuM 4yMHOM, §IK 3@ CTPYKTYpPOIO, TaK i 3a (PYHKII€I0 OOMABI MOBEpXHIi
MeMOpaH € aCUMEeTPUYHUMHU. BipnOMO ABa MeXaHi3MH, 110 3a0e3M1e4yIOTh aCu-
METPUYHUN PO3IOAiA (POCHOAIMTIAIB ¥ MeMOpaHi. OAMH i3 HUX TIOB'SI3aHUM i3
TEPMOAMHAMIUYHOIO BIPOTIAHICTIO PO3IOAIAY KOMIIOHEHTIB BIAIIOBIAHO A0 IX
crepeokoHiryparnii. Tak BIAOYBA€THCI HArpOMaAKEHHS B 30BHIITHHOMY
AITIIAHOMY AMCTKY MeMOpaHU XOAIH(OCHATHAIB, @ Yy BHYTPIIIIHEOMY — eTa-
HOAAMIH(OCHATHUAIB, IIIO TIOAETIIYE YTBOPEHHS IIPOIMHIB I POPMYE IPAAIEHT
THYYKOCTL. APYTMi MeXaHi3M peani3yeThbCd 3a PaXyHOK BiAMIHHOCTI B CKAAGAL
CcepepOBHINA 3 000X CTOPIH MeMOpaH! B YMOBaX HAaTWMBHOI KAITMHU. PizHug
B I0HHOMY CKA8Al 30BHIITHBO- (mepeBaykae BMicT Na+ i Ca?™) i BHyTpilIHb-
OKAITMHHOTO cepepoBwil (Giabiimi BMicT Mg?™, K*) BHOCUTH CBill BKAGA, Y
CTBOPEHHS 1 MATPUMYBaHHSI IPOTUHIB MeMOpaH.
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KpiMm TOTrO, acuMeTpiga AlmipAHOTO HIapy 3abes3neuyeTbcsd (pepMeHTaMu
AlMAHOTO OOMIHY Ta OIAKAMU-TIEpEHOCHUKAMHU AimiAiB. CIOAW BIAHOCATBCS
B OCHOBHOMY (pocoainasm, cucreMa OOMiHY XOAECTEPUHY, MeTUAA3a eTa-
HoAaMiHGOChATHAY.

Y mAaHI BUCBITAEHHS CTPYKTYPHU MeMOpPaH Ta IX KOMIIOHEHTIB BEAUKY
I[IKaBiCTh BUKAMKAE KOHIJEMIiI CAMOIIOOYAOBH (CAMOYKAAAKH). AAs OioCHHTe-
3y GiAKIB, AIITAIB i BYyTA€BOAIB KAITHHA Ma€ CIieTliaAbHi reHeTUYHi "iHCTPyKIIii',
3aknrapeHi B AHK. A popMyBaHHSA MeMOpaH 9K HAAMOAEKYASIPHUX CTPYK-
Typ TaKUX iHCTPYKIiM He NoTpiOHO. IHdopmariia 11 eHeprig, HeoOXiAHI AAT
IOOYAOBU MeMOpPaH, MICTATLECA B OyAIBEABHUX OAOKax. MOAeKyAH, gKi OepyTh
Y4acThb y TOOYAOBI MeMOpaH, MalOTh TaKy CTPYKTYPY, AKa 3a0e3reuye iM B3ae-
MOAIIO i B3a€EMOPO3MIllleHHS, IKUM BIATIOBiAQ€ MiHIMYM BiabHOI eHepril. Cepep,
IHIITMX YUHHUKIB, 9Ki (pOpMyIOTh OiOAOTIUHI MeMOpaHy, YiAbHe Miclle Hane-
KUTD TIAPOOOHIT B3aEMOAIT Mi’K KOMITOHEHTaM1 MeMOpaH!u i TiApoinbHiM
B3@EMOAIT ITUX KOMITOHEHTIB 3 HABKOAMIITHIM BOAHVM CEPEAOBUIIIEM.

3.2. llITyuyHi MoAeAl MeMOpaH

SIK MOAeABHI MeMOpaHU HePIAKO BUKOPUCTOBYEOTB MOHO- 1 OIMOAEKYASIPHI
(oAHO- 1 ABOITIAPOBI) AiTTiAHI TTAIBKM Ha TTOBEPXHi BoAU a0 B il cepepoBuitii. Taki
MOAEAL AQIOTh 3MOT'y BUBUMTH (PI3UKO-XIMiuHI BAQCTUBOCTI KOMIIOHEHTIB MeM-
OpaH Ta BIIAUB Ha HUX XIMIUHUX 1 (PI3UYHUX YMHHUKIB.

ITupiie 3aCTOCOBYIOTH B €KCIIEPHMMEHTI Ta KAIHIII MOAEAL Y BUTASIAL
3aMKHYTHX MIiXYyPIIiB i3 HOABIMTHUMU (POCHOAITIIAHUMY CTIHKAMU — AIITOCOMM
Ta MIXyPIIi, IIT0 MiCTSATh, KPiM (POCKOAIMIAIB, I1Te 11 OIAKKM — IIPOTEOAITIOCOMM.
OpepKyIOTh AIIOCOMM IIASIXOM PO3UMHEHHST (POCKOAIIIAIB Ta OIAKIB y Ae-
TEPreHT], IICAI YOro AETEPreHT yCyBalOTh 3 AOIIOMOIOIO AlaAizy. AimocoMu
BUKOPUCTOBYIOTb A MOAEAIOBAHHS KAITMHHHUX MeMOpaH, a TaKOXK gK Kall-
CYAU MM BBEAEHHSI B OPIaHi3M AiKiB. [3 IIAYHKOBO-KUIIIKOBOI'O TPAKTY AiIlO-
COMM IIOTPANALIOTH Y KPOB, 3BIAKU 3aXOIAIOIOTBCS OpraHaMM (IepeBasKHO
IIEYiHKOIO 1 CeAe3iHKOIO) 1 PYMHYIOTBECA B IX KaiTMHaX. IlIagxom mipbopy
MeMOpaHHUX KOMIIOHEHTIB MOJKHA OAEpP’KYBATHU AIIIOCOMH, IIIO0 BUOIPKOBO
3aTPUMYIOTLCS B IIEBHOMY OPIaHi i MOXKYTb AOCTABASATH AIKU AO HBOTO. Pedo-
BUHUY, HAIIPDUKAQA IHCYAIH, BKAIOYEHI AO CKAGAY AIIIOCOM, 3aXUINAIOTBCS BIA
pepMeHTaTMBHOTO PYWHYBaHHSA. Y 3B'S3Ky 3 THUM, IO AITOCOMHM 3AaTHI AO
OOMe>)KeHOI TIPOHUKHOCTI, BUHUKAE MOKAUBICTH ITPOAOBKUTU AI0 ASSTKUX
AIKIB Ta 3HU3UTU IX TOKCUYHICTB.

AinmocomMu BBOAITE B OPraHi3M yepes POoT, BHYTPIITHLOM s130BO, BHYTPIIII-
HBOUYEPEBHO. X BUKOPHCTOBYIOTH AAS XiMioTepamii paky, aTepoCKAepo3y,
AlabeTy, CTUMYAAITil iIMyHITeTy Ta KOMIIeHcallil HeAOCTaTHOCTI (pepMEeHTIB.
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4. ®VYHKIII BIOAOTTYHUX MEMBPAH

[Tpo 3HaueHHS MeMOpaH y JKUTTEAIIABHOCTI KAITUH MO>KHa TOBOPUTH Ha
Ti¥ miACTaBi, 1170 BCi abo MariKe Bci 6i0XiMiuHi KAITUHHI ITpOIleCcu peai3yioThb-
€5 38 y4acTio MeMOpaH. 7KOAEeH 13 KOMIIOHEHTIB MeMOpPaH, OKPEMO B34THM, Y1
IHIITI HAAMOAEKYASIPHI CTPYKTYPH @00 MAaKPOMOAEKYAU He MOJKYTh 3a0e3I1euy-
BaTh TUX (PYHAAMEHTAABHUX IIPOIIECiB, 9Ki BUKOHYIOTECS MeMOpaHaMmu. SKi
(byHKIII BUKOHYIOTE MEMOpAHU ¢

1. MemOpaHu po3AiASIIOTE BHYTPIITHEOKAITUHHUM Ta Mi>KKAITUHHUN TIPO-
CTOPHU 3 YTBOPEHHIM AIASHOK, BIAMIHHUMX 3a XIMIYHUMU Ta PI3UKO-XIMIYHUMU
rpapieHTaMy, TOOTO CTBOPIOIOTH IOHHY Ta iHIII aCUMeTpil.

2. MeMOpaHu aKTUBHO PETYAIOIOTH IOTOKM PEYOBUH MK KAITUHAMHU Ta
TTO3aKAITUHHUM IIPOCTOPOM.

3. CoputiMaloTh i TepepatoTh iHPOopPMaIlito iHIINM KAITHHaM.

4, BnAuBalOTh Ha aKTHUBHICTH (DEPMEHTIB, a AesdKi depMeHTU aKTHUBHI
TIABKHU B CKAQAL MeMOpaH.

5. KoopauHyroTh cucteMu (pepMeHTaTUBHUX PEaKIiill: 3a0e3MedyIoTh iX
TIOCAIAOBHICTE B OOMiHI pEYOBUH.

6. 3abe3neuyioTh YTBOPEHHS OiOMOTeHITiaAiB 3a paXyHOK BUHUKHEHHS
YMOB AASI HEPIBHOMIPHOTO PO3IIOAIAY 10HIB 3 000X OOKIB.

7. 3a0e3neuyroTh TpaHCHOPMALlilo EAeKTPUYHOL Ta OCMOTUYHOI eHepril B
ximiuny eHeprito ATO.

8. MembpaHnu 00'€AHYIOTb OKpeMi po3pi3HeHi 6ioXiMiuHI TTPOIIeCcH B €AU-
He CTPYKTYpPHE IJiAe, BUCTYIIAIOUN CBOEPIAHUMI KOMYHIKAI[IAMIA MDK PI3HUMU
AIATHKaMU KAITHHU. [lepepaxoBaHi OyHKII, 3BUYaWHO, HE BUYEPIIYIOTH YCIX
3HAQUEHb 1 3aBAAHBL OIOAOTIUHMX MeMOpaH. BOHM 3HA4YHO INWPINI, YacTHMHA 3
HUX OyA@ PO3TASHYTA IIPYU BUCBITAEHHI AINIAHOTO Ta OIAKOBOTO KOMITOHEHTIB
MeMOpaH. [3 yHKilisMM OioAoriuHMX MeMOpaH IIOB'g3aHi TaKi MIPOIEeCH, K
SKUBAEHHS, OOMiH peuoBMH i eHeprii, mepeapaya IMO3aKAITUHHOI iHdopMarliii,
TpaHcdopMallig i B pi3Hi (hopMH MeTabOAI3MY TOIO. Byaydr CTPYKTypHOIO
OCHOBOIO KAITHH i CyOKAITMHHUX OpraHeA, MeMOpaHU 3a0e3IeuyroTh yCl IIpo-
SBU JKUTTEAISABHOCTI OpraHizMy. HimKdue pO3rAgpa€TBCI POAB MeMOpaH y
MDKKAITUHHIX B3a€EMOAISIX.

4.1. MeMOpaHu i MiDKKAITHHHI B3a€EMOA(i

MIDKKAITHHHI B3aEMOA|L € OCHOBOIO TaKUX OiOAOTIUYHUX IIPOIIECIB, SIK IIPO-
Aldpeparisa, audepeHIiiarisg, 3anAipHEHHS, PyX KAITHH, MEXaHi3MH IMyHHOI
BiaoBial. [Tia 9ac MIDRKKAITMHHUX B3a€EMOAIM MarOTh MicClle 30AMKEHHS MiK
TIOBEPXHSAMHU ab0 BUXIiA ITOBEPXHEBUX KOMIIOHEHTIB MAA3MaTUUYHUX MeMOpaH
Ha BiacTaHi A0 0,5 HM. SKIIO MK KOMIOHEHTaMM MeMOpaH B3aEMOAITOUMX
KAITHH ICHYE€ MOAEKYASIDHA KOMIIAEMEHTAPHICTh, TO TaKe 30AVDKEeHHS 3aBep-
IITYETHCS CTAaOIABHUM 3'€AHAHHSIM, 110 3a0e31evye B3aEMHe YTPUMAHHS KAITHH.
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Koan npu oMy He BIAOYyAOCS CTAOIABHOI B3A€MOALL KAITHH, TO IMICAS 30AH-
SKeHHS HAaCTa€ AMCOLNAllid B PE3YABTATI All CHA BIAIIITOBXYBaHHSA ab0 pepMeH-
TaTUBHOTO PYMHYBaHHS KOHTAKTIB. [Ipy IIbOMy IIip KOHTAKTOM PO3YMiIOTh
Mi>KKAITUHHE CIIB3ITKHEeHHS TpUMeMOpaHHUX IapiB 30BHIIHIX ITOBEPXOHL
MAa3MaTUYHMX MeMOpaH. Biaomi ABa TWIIM KOHTAaKTiB: A€CMOCOMU i Tepmi-
HAABHI ITepeMHYKU. AeCMOCOMU — KPYTAL @00 OBaAbHI CTPYKTYPHI BUIIMHAH-
H$1, pO3MillleHi Ha 30BHIIITHIY TOBEPXHi ABOX CYCIAHIX KAITHH, ITI0 3'€AHYIOTE iX.
Bia AeCMOCOM Yy IIUTOIIAG3MY B3a€EMOAIFOUUX KAITHMH TATHYTBHCSA TOHEHBKI HU-
TOUKU-(PiOprAn. TepMiHaABHI TepeMUYKHU — YTBOPEHHS, 110 OIEepi3yIoTh yCIO
TIOBEPXHIO MeMOpaHH i 3B'SA3yIOTh CYCIAHI KAITHHM.

3aIpPOIIOHOBAHO PSA TiIIOTE3 A TOSICHEHHS MIPKKAITUHHUX B3a€EMOAIN:
TinoTe3M eAeKTPOCTaTUUHUX B3aEMOAIN, B3aEMOAIN 3a TPUHIIUIIOM aHTUTEH-
QHTUTIAO, PepMEeHT-CYOCTPAaTHOIO KOMIIAEKCY, (P€PMEHTAaTUBHUX KOBAAEHT-
HUX 3IIMBaHb. BBa)KaroTh, 10 TIepITia CTaAisT Mi>KKAITUHHOI B3aEMOAiT — 30AU-
JKEHHS MK IIOBEPXHSAMU KAITUH — 3a0e3leuyeThbCsa CuAaMu BaH-pAep-Baans-
ca, fAKi 3PIBHOBAKYIOTBCA EAEKTPUYHHM BIAIITOBXYBAHHAM OAHOMMEHHO
3apsAKEHUX ITOBEPXOHbD. [ [p1 MaAnX BIACTAHAX Mi>K KAITHHAMU YTBOPIOIOTh-
cs1 3B's13KM 3a paxyHOK Ca’?t i COOH™ ABOX IMPOTHUAEKHUX MeMOpaH. AoBeae-
HO, 110 B ITyXAMHHUX KAITUHAX CYMapHUM HETAaTUBHUN 3apsiA IIOBEPXOHbB IIAA3-
MaTHUYHUX MeMOpaH ITABUILIEHUH, 1110 ITOB 'SI3aHO i3 3MiHOIO 3araAbHOI KIABKOCTI
CIaAOBUX KHUCAOT, @MIHOAQIIMABHUX ITOXIAHIUX BYTA€BOAIB, TAIKOAIITIAIB. HeckoM-
TIeHCOBAHUY HETaTMBHUU 3apsiA CIPUTE Ae3arperariil IyXANHHUX KAITUH 3a
PAXYHOK eAeKTPOCTATUYHOI'O BIAIIITOBXYBAHHSA MK HUMU. BiAOKpEeMAEHI KAITH-
HU 4epe3 AIM(Y i KPpOB 3aHOCATHCA B HEIIOIIKOAKEHI ITYXANHHUM IIPOLECOM
TKAQHWHU I MOJKYTb IHII[IFOBATH B HUX HOBOYTBOPU-MeTAaCTa3u. [0HU KaAblIito
3AQTHI e(peKTUBHO HEUTPaAi3yBaTH aHIOHHI I'PYIIN B3aEMOAIIOUNX ITOBEPXOHD
i 3MEHIIINTH e(DEKT BIAIIITOBXYBAHHS.

l'noTe3a MI>KKAITUHHUX B3aEMOAIN 3@ TUIIOM QHTUT'eH — @HTUTIAO I'PYH-
TYETBCSA HA TOMY, 11J0 30BHIIIIHI IIOBEPXHI KAITHHU MICTATb OPraHoO- I TKAHWUHO-
creniiiuHi aHTUTEeHH, SIKi AO3BOASIOTH CHOPIAHEHUM KAITMHAM BiApPI3HATH
CBOI BIA Uy’KHX.

BAM3BKEM 3@ MOAEKYASIDHUM MEXaHi3MOM AO Ha3BaHOI TIMIOTE3M € II0-
SICHEHHS MDKKAITMHHHX B3aEMOAIN 3@ TUIIOM YTBOPEHHS (pepMeHT-CyOCTpaT-
HUX KOMIIAEKCIB, TOOTO iHAYKIIII BiATIOBiAHOI KOoHQOpPMaIlii Ta KOMIIAeMeH-
TAPHOCTI MIDK B3a€EMOAIIOUMMU IIOBEPXHAMU. BakaruBa poAb y MexaHizMax
MIDKKAITUHHUX B3aEMOAIN BIiABOAUTBCS FAHTAIO3UAAM SK I'eTepPOreHHUM CIIO-
AyKaM, IIO 3a0e3MeYyloTh BEANKY KIABKICTh CTPYKTYPHUX 3MiH. Y3araab-
HIOIOUM, MO>KHA 3POOUTH BUCHOBKHM, II[O MEXaHi3MNU MIKKAITMHHUX B3ae-
MOAIYM CKAAAHI M BU3HAQUAIOTHCSI CTPYKTYPOIO KOMIIOHEHTIB MeMOpaH, 4nH-
HUKaMH CEPEAOBUIIIA i I11e AAAeKi Bip BUpimieHHd. Pa3zoM i3 TMM, AOBEAEHO,
IO TIPU KOHTAKTI ¥ YTBOPEHHI MIKKATMHHHUX 3B'SI3KiB 3MIiHIOIOTBCS IIO-
BepxHi MeMOpaH, OOMiH Pe4OBUH Ta hOPMa B3AEMOAIFOUNX KAITHH.
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5. TPAHCITIOPT PEHOBHH YEPE3 MEMBPAHU

KhiTrHa 11 opratizaM — IIe BIiAKPUTI TEpMOAMHAMIUHI CUCTEMH, SIKi MO-
CTiiHO OOMIiHIOIOTLCST 3 HABKOAUIITHIM CEPEAOBHUIIEM PEeYOBMHAMU, €HEPTIEI0
Ta inopmanietro. [TpusynrHeHHA OyAb-IKOI'O 3 IJUX IIOTOKIB IIPU3BOAUTH AO
3MiHU TOMeOCTa3y i B KiHIIeBOMY Pe3yABbTATI HeCyMiCHe 3 JKUTTAM.

Taxi mporiecy, K JKUBA€HHY, OOMIH PEUYOBHH Ta €Hepril, lepepada Mo-
3aKAITUHHOI iH(popMallii, TpaHcOpMyBaHH4 ii B iHIII BUAM MeTaOOAI3MY Ta B
MeMOpaHHMY MOTeHIIiaA, HIKOAU He BiAOYBaIOThC 6e3 yJacTi KAITUMHHUX MeM-
OpaH. Huykue po3rasgHeMo, sK MeMOPAHU PETYAIOIOTE TPAHCIIOPT PEYOBUH Y
KAITAHU Ta 3 KAITUHU.

5.1. MexaHi3M NPOXOAKEHHSI Pe4OBUH 4epe3 MeMOpaHU

Pi3Hi peuoBHHU IPOXOAATH 4epe3 MeMOpPaHU 3 HEOAHAKOBOKO IIBHAK-
icTro Ta 3a pizHMMU MexaHizMamu. CyTO YMOBHO 3 METOAUYHUX MipKyBaHb
repeMillleHHSI PeYOBUH 4Yepe3 MeMOpPaHM IIOAINAIOTH Ha ABA BUAU: MaKpO-
epeHeceHHs1 (MaKpOTPAHCIIOPT) i MiKpollepeHeceHHs (MiKpOTPaHCIOPT).
[lepmnii Mae AMCKpPETHUM XapaKTep, TOOTO BiH peani3yeThCsd He MOCTIMHO,
a IlepepuBYacTo. Pi3HOBHAAMM TAKOI'O TPAHCIOPTY € €HAOLIUTO3 (HaAXO-
AJKEHHSI PEUOBUH y KAITHHY) Ta €K30LJUTO3 (IIepeHeCeHHs 3 KAITUHH).

MikpoTpaHCIIOpPT BiaAOYBaETHC Oe3lEPEePBHO. 3a MEXaHI3MOM BiH MOJKe
OyTH NTAaCUBHUM 1 aKTUBHUM (puc. 5.8). [lacuBHUM IIPOXOAWUTE 3@ IIPUHITU-
IIOM IPOCTOi ab0 MoAeTiIeHOi AuQY3il. AKTUBHUM TPAHCIOPT MHOAINIETHCS
Ha TIEPBUHHUU i BTOPUHHUN.

TpaHcnopToBaHa
Morekyna

KananbHui Binok-
Oinok NnepeHOoCHUK

TR
J # ﬁ“ nﬁnﬁ nj hEJ‘IeKTpD(IMI'-IHVIVI

VAT ™
vy ‘\'y c0

EHepris
[MpocTa [NonerweHa
anayais andyasia
L |
[MacuBHwWIA TpaHcnopT AKTUBHWUI TpaHCnopT

NinigHnn

A
Gilap y Y

Puc. 5.8. Bupu nmacMBHOrO i aKkTUBHOTO TPacHoOpTy PEYOBUH Yepe3 MeMOpaHy.

228



5.2. Cxema TpaHCMeMOpPaHHOTO TPAHCIIOPTY PEeYOBUH

Posragremo okpeMi BHAM MIKPOTpPAHCHOPTY. [lepeHeceHHS pedyoOBUH 3
OAHIEI CTOPOHU MeMOpaH! Ha iHIY, SKe BiAOYBAETHCH 3a@ IPAAIEHTOM (KOH-
HEeHTPAIiIMHMUM, OCMOTUYHUM, TIAPOCTAaTUYHUM Ta iH.) 1 AAS CBOEL peanisartil
He noTpeOye eHeprii AT® abo iHIINX MaKpPOEPTiuHUX CIIOAYK, Ha3WBa€ThCS
nmacuBHUM. lle TpaHCIIOPTyBaHHA BiaAOyBA€TbCA AO MOMEHTY BUPIBHAHHSA
TPAAIEHTIB 3 000X CTOPIH MeMOpaHU. 3aAe’KHO Bip MPHUPOAW IIEPEHOITyBa-
HUX PEYOBHH, NACUBHUM TPAHCIOPT BIAOYBAETHCS IIPOCTOIO ab0 IIOAETIIIEe-
HOIO AUQY3I€rO.

5.3. IlpocTa pAudy3sis

3a AOIIOMOT'OXO IIPOCTOI AUQY3ii yepe3 MeMOpaHy IPOXOAATE IAPOMIABHI
PEYOBUHU 3 MAAUM PO3MIPOM MOAEKYA — BOAQ, CO,, O,, TAillepHH, CEY4OBUHA
Ta 1HIIII.

LITBHAKICTE TPOXOAKEHHS PEUOBHUH CITOCOOOM MPOCTOI AU(y3il mporop-
[IilfHa KOHIEHTPAIIMHOMY I'PAAIEHTY AQHOI PEYOBMHMU (Pi3HUIIA KOHIIEHTPAIlil
3 000X CTOPIH MeMOpaHM) Ta IIAOIL, Yepe3 Ky 3AIUCHIOETHCI AUDY3id.

[ TpoHUKHEHHS PEYOBUH Yepe3 MeMOPaHy € CYMapHUM PE3YABTAaTOM Xao-
THUYHOTO TEIIAOBOTO PYXY IX MOAEKYA depe3 riaApo(inbHI ALATHKY, abo TTopH,
1110 BUHUKAIOTh Mi’K PyXOMUMU BYTAEIIEBUMU AQHIFOTAMHU JKUPHUX KUCAOT, &
TAKOK MOAEKYAAMHU AiMAIB i OIAKOBMX KOMIIOHEHTIB MeMOpaH. CTOpOHHI
ATOQIABHI PEYOBUHU IIPOXOAATH UYepe3 MeMOpaHU IASIXOM PO3UMHEHHS B
AlTAHIT YacTUHI MeMOpaHU.

5.4. IToaermena Audysisa

[Toaermena Andy3ist Tak caMoO € PiI3HOBUAOM ITACUBHOI'O TPAHCIIOPTY, B
XOAL IKOTO, §IK 1 TpY 3BUYaMHIN AN(Y3il, MOAEKYAN PEUYOBHH 3aB3KAU ITIEPEHO-
CATHCSA 3 MICIIg BUIIOI IX KOHIIEHTpallil A0 HroK4ol. Llett mporjec He noTpebye
eneprii y Burasiai AT® abo it piBHOITIHHOI, aae 3AIMCHIOETBCS TTPU AOTIOMO3i
MOAEKYASIPHUX CTPYKTYpP-IIEPEHOCHUKIB. [IepeHOCHUKU MalOTh BUCOKY
BUOIPKOBICTb AO PEUYOBUH, TOOTO 3AATHI BIAPI3HATH IX 3@ PO3MIPOM, CTPYK-
TYPOIO MOAEKYAHU Ta IHIMUMU (PI3MKO-XIMIYHUMU BAACTUBOCTIMU.

Ha mpotusary mpocTii Audy3sii, IIpu IIOAETIIEHIN € Me’Ka IIBUAKOCTI
TpaHCIIOPTy. BOHa 3aAe’KUTH He CTIABKU BiA Pi3HUIL KOHIEHTPAIlil peYOBHUH
10 OOWABI CTOPOHM MeMOpaHM, CKIABKHM Bij KIABKOCTI MOAEKYA-TIEPEHOC-
HUKIB. 3aA€KHICTh IITBUAKOCTI TPAHCIIOPTY PEUOBUMH Bip KOHIIEHTpAIlil 1epe-
HOCHUKA I'padivHo nopidHa A0 KpuBoi Mixaenica. BoHa Mae 30Hy HacuyeHn-
Hd, WIO BIAPI3HAE IOAermieHy AUQY3ito Bip IIPOCTOL (AAS IpOCTOl AUQY3il
HaCcHU4YeHHs He OyBa€ 1 IMIBUAKICTH NEPEHOCY PEUYOBMHM TUM OIABING, 4UM
BUIIHM KOHIIEHTPAI[IMHUN T'PAAIEHT).

[TepeHOCHMKAMHM MOXKYTb BUCTYIATH OIAKHU-PEIenTOpH, IO 3B'A3y-
IOTh TOPMOHY, BiTaMiHM Ha MOBEPXHI KAITUHU. [lepeHOCHUKU BYIAEBOAIB 1

229



aMIHOKHUCAOT HA3WBAIOTHCA [epMeas3aMu. Y BHYTPIIIHINM MeMOpaHi MiTo-
XOHAPIN BUSIBAEHO CIEIiaABHUY IEPEHOCHUK — TPAaHCAOKA3y, IO 3AIMCHIOE
nepeHeceHHs ATO i3 MiTOXOHAPII B nuTonAasmy, a AAD — y MITOXOHAPII 3
IIUTONIAA3MMU.

BpaxoBytoun GiAKOBY IPHUPOAY OaraTboxX IIepPeHOCHUKIB, iX 3AaTHICTb AO
"Hacum4eHHsS" CcyOCTpaTOM, Ha I[0 BKa3ye 3aA€KHICThH IIBUAKOCTI IIepeHOCY
PEYOBHH BiA KOHIIEHTpPAILLiI IEPEHOCHUKIB, @ TAKOK BUOIPKOBY A0 IIEPEHOC-
HUKIB Ha [IeBHi PEUOBUHY, € ITIACTaBa BBA)KATH, 1110 IEPEHOCHUKU-OINKH AIFOTH
SIK (DEepMEeHTH.

3aIIpOIIOHOBAHO 2 MOJKAUBI MEXaHi3MH MOAETIIIeHO0I AUy3il:

1) mepeHOCHUK, MPOIINBalOYM MeMOpaHy, POpMYye TIAPODIABHUM Ka-
Haa, 4epe3 SIKUM IIPOXOAATH BOAOPO3UYMHHI MOAEKYAU Ta i0HY;

2) IepeHOCHUK, IIPUEAHYIOYNCH AO PEYOBUHHM, 3MIHIOE CBOIO KOH(POPMa-
11iro, HabyBae TipApodoOHOI (hopMY, IO AQ€ MOMY 3MOTY IIEPEHOCUTH PEYOBU-
HU 4epe3 AilliAHEe CepeAOBHINe 330BHI BCEPEAUHY KAITUHU. ICHYIOTH AOKa3H,
SKi TATBEP>KYIOTH 0OMABaA criocoOu. Tak, MOAIMenTUAHMN aHTHUOIOTHUK Bahi-
HOMIITVH, 3B'I3yI0UU i0HU Kanito, 3MiHIO€ CBOIO KOH(OPMALIifo i 3 TiApodink-
HOTO CTa€ TIAPOPOOHUM, IO AQ€ UOMY MOJKAUBICTH IlepeCiKaTh AlMAHWN
map, i mepenocuts ionun Kt uepes memOpany. BariHOMIIUH siBAsSIE COGOIO
IMKAIYHY MOAEKYAY, TOOYAOBaHY 3 AIOAIPHUX aMiHOKMCAOT. HITINMI aHTU-
OIOTUK — TPaMIITUAMH — € TOAITIEIITUAOM AIHIMHOI TPUPOAH, IO ITPOIITHBAE
MeMOpaHy i hopMye KaHaa, yepe3 SIKUK pyXatoTbest ioHu Na™ (puc. 5.9).

I'lepenocHUKY, SKi TPAHCIIOPTYIOTH PEUOBMHU 3@ MEXAHI3MOM, [IOAIOHUM
AO BAAHOMIIVHY, HA3WBAIOTHCS PYXOMUMH. BOHM IUPKYAIOIOTH TIABKH BCE-

K* K*

BaniHomiuuH

MpamiumanH A
Puc. 5.9. Cxema mnepeHeceHHs iOHiIB 4epe3 mMeMOpaHy 3a AONOMOrom ioHo(oOpiB
(BariHOMIIMHY Ta rpaMiguANHY).
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peAnHi MeMOpaHU i 3B'I3yIOTHCS 3 PEUOBMHAMU Ha ii moBepxHi. [Himi mepe-
HOCHUKM CTUKAIOTHCI 3 TIepPeHOITYBAaHNMMU PEYOBUHAMU IIepep MeMOPAHOIo,
3B'SI3yIOTBECSI 3 HUMM i IEPEHOCSTh Ha iHIMMHN OiK. AOBEAEHO, IO OIABIIICTE
NIPUPOAHUX IIEPEHOCHUKIB He € PyXOMUMHU i 3a0€e311euy0Th TPAHCIIOPT TiAPO-
(PIABHMX PEYOBUH IIAIXOM YTBOPEHHS KQHAAIB, IKi MOJKYTb OyTH B 3aKPUTO-
My 1 BIAKpUTOMY cTaHi. Lle cToCyeTbCs, HacaMmIepep, TPAHCIIOPTHUX CHUCTEM
BYTAEBOAIB, @MIHOKMCAOT Ta i0HIB. AAd KOKHOI PEUYOBMHM a00 I'PYIH IMOAIO-
HUX PEYOBUH iCHYy€ CBiM IlepeHOCHUK. [IoAiOHI 3a CTPYKTYypOIO pPEedOBUHU
KOHKYPYIOTb Mi’K COOOIO 3a IIePeHOCHUK, i Ta peuoBMHQ, B SIKOI OiAbINa
CIIOPIAHEHICTB i3 IIEHTPOM 3B'SI3yBaHHS Ha IIEPEHOCHUKY, TOOTO OiAbIIa ClIie-
IUQIUHICT IEPEHOCHUKA, IIPOXOAUTH Yepe3 MeMOpPaHU IIBHALIE.

[MonertreHo10 AMPY3i€I0 TEPEHOCATRECA Yepe3 MeMOpPaHy OpTraHiyHI KUC-
AOTH, MOHOCAXapHUAM, JKUPOPO3UUHHI BiTaMiHU, CTepoipHi TopMoHM. CTOPOHHI
AAST OPIaHI3My PEYOBUHU KOAOIAHOL IIPUPOAM TAKOXK MOJKYTH IIPOHUKATUA
IIOAETTIIEHOI0 AUY3i€10, X04a CIelUdIuHICTh ITIePEHOCHUKIB A0 HUX 3HAYHO
MEHIIa, HIK A0 IIPUPOAHUX CIIOAYK.

: H©
[lepeMillileHHS PEUYOBUH IIASIXOM 9 Ts)
pocToi i noaermieHol aAudysii BipOy o o — >
BAETLCS TIOCTIiMHO i 6e3nepepBHO, OO BU- o ’

PiBHIOBaHHS KOHITEHTPAIlil 3a JKUTTSI He
MOCSITAETLCS 1 PEUOBUHY, III0 HAAXOAITD
Y KAITHHY, BKAIOUAIOTBECS B MeTaOOAIYHI

IIPOIIECH, a iX HeAOCTaya KOMIIEHCYETh-
csl B pe3yAbTaTi TpaHCMeMOpPaHHOTO -
—
TepeHeceHHs .
3araarbHa cxeMa ITepeHeCeHHs pedo- A B

BUH 3@ AOITOMOTOIO ITOAETTIIeHOI Andy3ii

noaaHa Ha puc. 5.10. Puc. 5.10. Cxema niepeHeHHsI pe40OBUH 3a

AOIIOMOTIOI0 IOoAerumeHoi Augy3ii:

Poap TePeHOCHNKIB, KpiM OiAKiB, A — nonepeuna gudysis neperoc-
MOJKYTb BUKOHYBATH iHIII pPEYOBUHU. HUKa;
Tak, AAS TPAHCIOPTY >KUPHUX KUCAOT b — nepenoCHUK, NpOWUBAIOWU MEM-
B €HTEPOILIUTH 3 IIPOCBITY KUIIIKU BUKO- 6pany, Gopmye KaHaA.

PUCTOBYIOTBCSI JKOBUHI KHUCAOTH, §IKi YTBOPIOIOTH i3 >KUPHUMU KUCAOTAMU
TaK 3BaHi XOAETHOBI KOMIIAEKCH; TTepeHeCeHHs JKUPHUX KUCAOT i3 IIUTOIAA3-
MU B MaTPUKC MITOXOHAPIN 3AIMCHIOETBCS Yepe3 KapHUTHUH, a AOCTaBKa aM-
IHOKHMCAOT Yy IJUTONAA3Mi A0 PUOOCOMAABHOI CUCTEMU AAS OIOCHHTE3y OirKa
peanizyeTtbea T-PHK; pi3HI AIliAM TPAHCIIOPTYIOTBCSI A0 MeMOpaH TKaHWH i
OPraHiB 3@ AOIIOMOTOO AIMIOIIPOTEIHOBUX KOMIIAEKCIB.

5.5. AKTMBHUN TPaHCIIOPT

[TepeMilleHHS pPeYOBMH Yepe3 MeMOpaHU IIPOTH I'PAAI€EHTa KOHIIEHT-
parmii (3 MicIlg HMJKYOI KOHIIEHTpAllil A0 MICIl BUINOI) OTPUMAAO HA3BY
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AKTUBHOI'O TPAHCIIOPTY. 3PO3YMIAO, IIJO TAaKUM TPAHCIOPT HOTpedye 3aTpar
eHepril. AJKepeaoM eHeprii AA9 aKTUBHOTO TPAHCHOPTY HAMYACTIIIE CAY-
KUTh ATO ab0 eAeKTPOXIMIUHUM TTOTeHIiaA ASIKUX i0HIB (Hampukaap, Nat,
H). Biu saiticHioeThest crerudiuauMu pepMeHTaMy TPAHCIIOPTHUX CHC-
TeM, IO 3AATHI BUKOPUCTOBYBATH XiMIUHY €HEpPrit0 AAS TPAHCIIOPTY Pedo-
BUH. TPAHCHOPTHI CUCTEMY, IIO IIEPEHOCATH MIHEpPAABHI i0OHU 3a PaxyHOK
eneprii AT®, rHaszuBaroThcst AT@azamu ab0 iOHHUMU TTOMITaMU. [OHHI TTOM-
1 — 1e GIAKOBI CTPYKTYPH, Ki BUOIPKOBO 3B's13yIOTh BIAIIOBiAHI i0HU, TiApO-
AizyioTb ATO®, a eHeprito TiAPOAi3y 3aCTOCOBYIOTH AASI II€peMillleHHs iOHiB
yepe3 MeMOpaHHU.
3aAe’KHO BIA AJKepeaa eHepril, aKTUBHHUN TPAaHCIIOPT MOJKe OyTH Iep-
BUHHUM i BTOPUHHUM. [lepBUHHNI TPAHCIIOPT BUKOPHCTOBYE AAS TEpPEHe-
CEeHHsI PEUYOBUWH IIPOTH I'papieHTa KoHIeHTparii edeprito AT®. [Tpu BTOpmH-
HOMY TPAHCIIOPTL APKEPEAOM €HEepril BUCTYIIa€ eAeKTPOXIMIUHUM I'PAAIEHT Ha
MeMOpaHi OyAb-IKOI peUOBUHU (HAIIPUKAQA, I0HIB HATPIIO i BOAHIO), AAS CTBO-
peHHs sikoro 6yaa 3acrocoBaHa AT®. IHakie kakyuu, eHeprii ATO npu
BTOPMHHOMY TPAHCIIOPTI BUKOPUCTOBYETLCS HE IIPSIMO, @ OIIOCEPEAKOBAHO
uepes TPaAIEHT IHIOI pedyoBUHN. CTBOPEHNM eAeKTPOXIMIYHUN TPAAIEHT Ha
MeMOpaHi 3aCTOCOBYETHCI AASI TIepeHeCeHHs iHIIOI PEeUYOBMHM, HAIPHUKAAA,
rAroKo3U. Ilpy BTOPUHHOMY aKTUBHOMY TPAHCIIOPTI OAHA pedOBHMHA HEMOB
CTBOPIOE YMOBU AAS IIPOXOAKEHHS iHINOL. [lepeMillleHH peYOBUH IIPU I1BO-
My 3AIMCHIOETBCSA 3@ AOIOMOIOIO IIEPEHOCHUKIB. [lepeHOCHUK Mae IIeHTp
3B'sI3yBaHHS AAST 000X PEYOBHH, IO IEPEHOCAThCS. Hampsim mepemitieHHs
X PEeYOBUH depe3 MeMOpaHy MOKe OyTH OAHAKOBHIN ab0 IIPOTHUAESKHUU.
BropunHuMli TpaHCIOPT, IPU JKOMY HAIpsM IepPeMillleHHSI ABOX PEYOBUH
306ira€ThCs, HA3UBAETLCSI CUMITOPTOM, HampukAaa Na't i rarokosa (puc. 5.11).
SIKI1I0 PEeYoBMHM TEPEHOCSATHCS Yepe3 MeMOpPaHU B IMPOTHMAEKHUX HaIPSIM-
Kax, TO TAaKW TPAHCIOPT HA3MBAECTLCA aHTUIIOPTOM (Hampukaaa, Nat/Ca’t
ab6o H*/Ca’" Tpancnopr uepes MiTOXOHApiaABHY MeMOpary). CHMIOPT i
QHTUIIOPT MOJKYTH IIPOXOAUTH 33 PAXyHOK €Hepril I'papl€eHTa KOHIIEHTpAarlil
ioniB Na™*, axuit ctBoproeTbcst Na-, K-AT®a3o0r0. Tak BiAOYBa€ETHCS BCMOKTY-
BAHHA TAIOKO3U U aMIHOKUCAOT y
o onm o KUIIIEYHUKY Ta TATOKO3U B HUPKO-
BUX KQHAABIIIX 13 IEPBUHHOI Ceyl.
Ma ’ é&} TakuM YUHOM, €Hepris TiApo-
Aizy AT® mepeTBOPIOETHCS B
€HEeprilo TPaHCMeMOPaHHOTO Tpa-
A AleHTa KoHreHTpari Na™, Hapani
€Heprisg [bOI'O I'PaAlEHTa BUKOPHU-

——
e
o-~e
@@
[ e J
[ =

yHiI'IOpT | CMMHOpT AHTMHOpT | CTOBYETBCSA AN HepeMiH_IeHHﬂ
KoTpaHcropT TAFOKO3M @00 aMiHOKHUCAOT.

Puc. 5.11. CxeMa croco0iB nepeHocy pe4yoBHH ITepewMillieHHSA MiHEpPAABHUX

uepe3 MeMGpaHy. iOHIB 3 OAHIET CTOPOHY MEeMOpPaHU
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Ha IHITy BipOyBA€THCA Yepe3 BIAIIOBIAHI KaHAAW 3@ AOIIOMOTOIO TPAHCIIOPT-
Hux AT®a3, TOOTO NEPBUHHUM AKTHMBHMM TPAHCIOPTOM. Y Pe3yABbTaTi Aili
CUCTEMU IIEPBUHHO-aKTUBHOTO TPAHCIOPTY B KAITHHI CTBOPIOETBHCS 1OHHUM
CKAQA, IO BIAPI3ZHAETBCS BlA TAKOTO K Y IO3AKAITUHHOMY CEpPEAOBHUIIL. Y
KAITMHAX CCaBIIiB BUsSBAeHI Taki TpaHcropTHi AT®as3u ioniB: Na*t, KT-AT]a-
3a, Ca’t-AT®aza, Mg?*t-AT®Daza, Ht-AT®das3a.

Nat, KT-AT®a3a BipkpuTa y BCiX KAITMHaX TBapwH, POCAMH Ta Oak-
Tepiii. B opraniami AIOAMHU aKTHUBHICTD 1l HaliBHUIlla B HEPBOBIM TKAHWHI Ta
cekperopuux opranax. Na®, K*-AT®a3a AOKari3oBaHa B MAA3MATUYHUX
MeMOpaHax KAITMH I CAYy’KMTb MapKepoM [OUX MeMOpaH. 3a CTPYKTYpOrO
Na*, KT-AT®asza — 1e 6irok i3 M 250 000-300 000, SIKUII CKAAAQETBCS 3
ABOX CyOOoAMHMUIIE. Beamka cybopuHuilg (ainompoteir, M 100 000-130 000)
IiA 9ac TPAHCIOPTY iOHIB BUKAMKAE TipApoAiz AT® Ha BHYTPILIHIN CTOPOHI
IAa3MaTUYHOI MeMOpaHM, a Ha 30BHIITHIN BOHa 3B's3ye yalOaiH. Lle BKasye
Ha Te, mo Nat, Kt-AT®a3a "mpomwuBae" mMeMOpaHy HacKpi3b, TOOTO €
iHTerparbHUM OinkoM. IlJopo menmioi cybopmumiii (M 50 000), To BoHa €
TAIKOIIPOTEIHOM 1 BIiAIrpae ACIIOMIKHY, PETYASITOPHY POAB IIiA 94aC TPAHCIIOP-
Ty ioniB. Apst Nat, KT-AT®a3u HeoOxiaummu € ionn Mg?t, siki CpusiioTh
3B'ss3yBanHI0 AT® 3 aKTUBHUM IIEHTPOM (bepMeHTy, ToOTO ionu Mg?t Buko-
HYIOTH (PYHKI[iI0 KoakTopa AaHOro (pepmenty. ITpueananas Mg?t-ATO
AO AKTHBHOIO LIeHTPYy (PepMeHTy 3MIiHIOE MOrO CIIOPIAHEHICTb 3 I0HaMHu Ha-
Tpito 1 Kaairo. CrioyaTKy Ha BHYTPIIII-

Hilt moBepxHi MeMOpanu A0 AT@azu ~ 30BHiLHiN Gik BHyTpiLniii ik

. + MemGpaHu MeMG6paHu
npuepHyIOTECA 3 ioHM Na ™. Lle BuK-
AMKae Tippoais ATO na AAD + Dn, = - 3Na* (@)
npu 1poMy (pocdaTHUU 3aAUIIOK T

npuepuyetbest A0 AT®azu. Sk Ha-

CAIAOK IIBOTO IIPOLECY BiAOYBA€ETBHCSA

3MiHa KOH(oOpMallili epMeHTy, 110 ~———

TIPOSBASIETECS 3aKPUTTAM I0HHOTO Ka- ]

HaAy 3 BHYTPIIITHBOTO OOKY MeMOpa- N Ao
|

HU i BIAKPUTTSIM i3 30BHIIIIHBOIO OOKY .
3 Na™T~ A—\>—OP03H2

(puc. 5.12); opHOYACHO CIIOCTepira- P
. . 2 K+(o) =\__ >
IOTBCS 3MEHIIEHHS CIIOPIAHEHOCTI

IIeHTpiB 3B'si3yBaHHA Nat Ha BHYT-

AT®

PiITHIM CTOPOHI MeMOpaHu Ta IiABU- l/‘J OPO3H2
mieHHd ii 3 ioHaMu K Ha 30BHIIIHIN.
. + \—
Takum umHoM, ionm Na™ 3aaumnia-
IOTh (pepMeHT Ha 30BHIIIHIN CTOPOHI —t——>H.PO.

MeMOpaHy, a A0 HbOT'O NIPUEAHYIOTB- A 1
cst ionn K*. OcTalHi TPU3BOASATH AO m
BIAPUBY 3aAMIIKY (pocaTy Ta 3MiHU

KoHpopmMartii q)epMeHTy; loOHHUNT Puc. 5.12. Mexani3m Aii Na, K-AT®a3mn.

—2 Kt
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KaHaA 3aKpUBAETLCS 30BHI UM BIAKPMBAETHCS BCEPEAVHI, CIIOPIAHEHICTH 3
ionamu K+ 3HMKYETBCS i BOHU MOTPAIASIOTE Y ITUTO30A.

3araabHe PIBHAHHSI Peakllili Ma€ TaKWU BUTASA!

3 Na*BHYT.+2 K*, o FATO+H,0 — 3 Na* +2 K+BHW,+A-D-¢3'+ docd. Heopr.

OTrKe, OCHOBOIO 3B'SI3yBaHHS i IepeHeCeHHs iOHiB Ha IMPOTUAEKHI CTO-
poHU MeMOpaHu € 3MiHa cropiaHeHOCTi A0 HuX AT®asu, 110 BUKAMKAETHCS
eHeprieto rippoaizy ATO. Ilpu npomy B X0al riapoaisy AT® yTBOPIOETHCS
IIPOMDKHUM MPOAYKT — pocopurvoBanuii pepment. Nat, Kt-AT®Da3zy Ha-
3MBAIOTH II[e HATPIEBOIO IIOMIIOK, 00 BOHA NOCTIMHO BHKadye ioHM Nat i3
KAITHHY, a ioHM K' HaAXOAATH i3 MO3aKAITMHHOTO CEPEAOBUINA B KAITHHY,
TOOTO BiAOYBA€ETHCSA @HTUIIOPT IMX ioHIB. CTexioMeTpid MiJK aHTUIIOPTOM i0HIB
Na™ i K* Ta riapoaizom AT® Bupakaetbcst piBHaHHAM: Nat: Kt: ATO =
3:2:1, ToOTO TippoAi3 opHiel Morekyam ATD 3abesledye IepeHOC depes
MeMmOpany 3 ioniB Na™ i 2 ioni K.

Ockinrbku niepeHecenHs ioniB Nat i KT HepiBHO3HaUHMI, TO OAHOYACHO
3 pi3HUIIECIO IX KOHIIEHTPAIlIM BUHUKAE i PI3HUIIT €ACKTPUUYHUX MOTEHITIaAiB,
TOOTO HATPIEBUI HACOC MOPOAJKYE TPAHCMEMOPAHHUM eAeKTPOXIMIYHUU IIO-
TeHITiaA U, BEAMUMHA SKOTO BHUPA*KAETHCS (POPMYAOIO

Au=FA@+ RTInAC,

Ae F — aucho @apapest, R — yHiBepcaabHa ra3oBa cTana, T — TeMIiiepa-
Typa, AQ — Pi3HUIII eAeKTPUYHUX NTOTeHIliaAiB, AC — pI3HUIA KOHIIEHTparlil
PeYoBMH 3 000X CTOPiH MeMOpaHMU.

Oane 3 HaviBakAuBimx npusHadedb Na®, KT-AT®asu — miarpumy-
BaTHM CTaAICTh HATPIN-KaAieBOTO TPapi€eHTa MAa3MaTUUYHOI MeMOpaHU KAITUHU
(OCKIABKM BiH TSDKI€E AO 3MEHIIIeHHS i3-3a 4aCTKOBOI'O ITPOHUKHEHHS iOHIB
Na* i K* mpocroro audysiero) miasixom BukavyBauHs Nat 3 kaitmeu i
mporycKkanHs B KaituHy K. 3a paxyHOK eHeprii rpapi€HTa KOHIIEHTpAIlii
iouis Na*t, ctBopenoro Na™, Kt -AT®a3010, pearisyeThcsi BTODUHHUM aKTHB-
HUY TPAHCIOPT PEYOBUH Yepe3 MeMOpaHM (TAIOKO3a, aMiHOKMCAOTH). BasKan-
BOIO (PYHKIIi€I0 HATPi€BOTO HACOCY € 3aXWCT KAITHMH Bip OCMOTMYHOTO Haly-
XaHHA: BUKUAQE 3 KAITMHM HAAAUINOK TIAPDOMIABHOTO HATPIlO 1 3aTpUMYyeE
TipAPOOOHUI KaAil. 3aBAAKM POOOTI IOMIIN 3 000X CTOPIH MeMOpaHU CTBO-
PIOETBCA PI3HUIM IIOTEHIIAAIB, KA 3PIBHOBAXKYE HAAAUIIOK PEUYOBUH Y
KAiTHHI. SIKIII0 6 TaKa cECTeMa 3aXUCTy OyAa BiACYTHS, TO, Y 3B'SI3KY 3 IIepe-
BQKQHHAM BCEPEAVHI KAITUHU KOHIIEHTPAL|il OPraHiYHUX PEeYOBHH, BOAU 3a
OCMOTUYHUM TPAAIEHTOM HAAXOAMAO O y KAITUHY OiAbIle, 110 BUKAMKAAO O
HaOyXaHH: KAITUHU | pO3PUB MEMOPAHU BHACAIAOK 30IABIIIEHHSA BHYTPIIITHBO-
KAITMHHOTO THUCKY (OCMOTHYHUM IIIOK).

Taxmii mpollec Mae Miclle y XBOPHUX Ha CIIAAKOBY MikpocdeporuTap-
HY TEeMOAITUYHY aHeMio. MeMOpaHu epUTPOIUTIB Y HUX OIABII NPOHUKHI
AAS 10HIB, BIATIOBIAHO B €pUTPOLIMTU POHUKAE OiAbllle BOAW, BOHU HaOyXa-
I0Th (HaOyBalOTh chepruuHOl (pOpMHU), 3a3HAIOTH NMPHUCKOPEHOTO Ai3UCY B
ceAesiHIll. K HaCAIAOK BUHUKAE HEAOKPIB'S.
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HatrpieBuit Hacoc Oepe y4acTb y CTBOPEHHI I'PaAi€HTa KOHIIEHTpallil i0HIB,
HeOOXIAHMX AAS TIepepdui HEpBOBOTO IMITyABCY IIpH 30yAKeHHI. BcTaHOBAEHO,
mo Nat, K*-AT®a3a Moyke mparfoBaTyéi ¥ y 3BOPOTHOMY HAIPSIMKY, TOOTO
cunTesyBati ATO® i3 AAD i H;PO, 3a paxyHOK eHeprii KOHIJEHTpPaIifHOro
rpapienTa iomis Na* i K+,

Peryatoetscst aktuBHICTb Nat, KT-AT®a3u 3a AOMOMOroro iHriGiTopiB i
aKTMBATOPIB. YCi peuoBUHY, SIKi BIAMBAIOTH Ha akTuBHICTE Nat, KT-AT®asy,
3MIiHIOIOTh HATPiM-KaAieBUM TPAAIEHT Ha MeMOpaHi, ii eAeKTpuIHuM 3apsip, i
BTOPUHHUY aKTUBHUHN TPaHCHIOPT. CeplieBi TiKO3UAY, SIKi BUKOPUCTOBYIOTHCS
B KAIHIII AT CTUMYAALIN CEPLIEBUX CKOPOYEHb, MAalOTh BUPAKEHY 3AATHICTD
iurioysatu aktuBHicTE Nat, KT-AT®a3u. Hampukaap, yabain (crpodaHTUH
G), raABMYIOUU aKTHBHICTEL (DEPMEHTY, BUKAUKAE BUPIBHIOBAHHS HATPiEBOTO
rpapieHTa Ha MeMOpaHi, AemoAsipr3altito ii i mpurHiueHHs BTOPUHHOTO aKTUB-
HOT'O TPAHCIIOPTY PEYOBUH dYepe3 MeMOpaHy.

[uridyrouy ajto Ha akTuBHIiCTE Nat, K*-AT®a3u nposBASIOTE iOHU
3aAi3@, MiAl, AeSKi TODMOHM (eCTPOTeHH, aApeHaAiH, TAIOKAroH). [TiABUIIyIOTE
AKTUBHICTb (pepMeHTy aMiHOKMUCAOTH, AUTIENITUAY KaPHO3UH i aHCceprH. KopTu-
KOCTEepOIAHI TOPMOHHK MAalOTh 3AATHICTH CTUMYAIOBATH OIOCHHTe3 (hepMeHTy

B HUPKaX.
Ca’t-AT®a3a 3HaXOAUTHCS SIK y TAA3MATHYHIM, TaK i y BHYTPIIHBO-
KAITMHHUX MeMOpaHax — €eHAOIAA3MaTUYHOMY PETHKYAYMi, MITOXOHAPITIX.

Ca’*-AT®a3a BUKOPUCTOBYE €HEPrito TiaApoAisy ATD AAs TepeHeceHHsT Ipo-
TH TpaaieHTa KoHIleHTparli iouiB Ca’?". Ca’t-AT®a3a mrasMaTHYHUX MeMO-
paH (Ca-noMmna nrasMaTUYHUX MeMOpaH) 3a0e3neuye BUKadyBaHHa Ca 3 KAITH-
HM B MDKKAITHHHUM 1pocTip. [Ipukarapom Moske Oyt Ca-TioMIla epUTPOIIUTIB.
3aBasiku poGoti mraasmaruuroi Ca’t-AT®asu Bmict Ca 2% B epuTponurax
Menmmn HDK 0,001 MM/A, a y aa3mi KpoBi BiH popiBHIOE 2,2-2,7 MM/A, TOOTO
suinii Maroke y 2000 pas. Ca-rtomMria BHYTPIITHBOKAITUHHIAX MeMOpaH 3a0e3-
nevye 3akadyBanHs Ca’’ i3 IUTONAA3MU AO BHYTPINTHLOKATHHHUX Aero. Ha-
mpukAap, Ca?t-ATdasza capKOMAa3MaTUIHOTO PETUKYAYMY mepeHocuTh Ca?t
i3 IIUTOIAA3MU AO LIUCTEPH PETUKYAYMY, € B&JKAMBUM KOMIIOHEHTOM CHUCTEMY,
IO PEryAIO€ IMKA CKOPOUEHHS-PO3CAAOAEHHS M'SI30BOTO BOAOKHA. Brcoka
aktuBHiCcTh Ca’t- AT®a3u crocTepira€ThCsi B THX TKAHWHAX 1 OpraHax, (pyH-
KIli1 IKUX BMPA3HO 3aAE€KUTH Bij AKTUBHOI'O TPAHCIIOPTY PEUOBMH, HAIPUK-
AdA, B HUPKAX, B M'sI30BiM Ta HEPBOBIM TKaHWHAX. Ca?*-momma, Ha BIAMIHY Bip,
HATPIEBOI, € AeKTPOHENTPAABHOIO: BiaKauyBaHHs i0HIB Ca?t cyIrpoBOAKYETHCS
HAAXOAKEHHSIM Y KAITUHY €KBIBaAeHTHOI KiabKocTi ioniB Mg?t a6o Na™,
TOOTO ITPOXOAUTD aHTUIOPT ioHiB Ca?t Ta Mg?t a6o Na'. Iuribyerscs Ca?*-
AT®a3za pyTeHieM 4epBOHUM, BaHapaToM abo SH-peareHTamm.

H*-AT®a3a BUsiBA€HA Ha BHYTpIllIHIN MeMOpaHi MIiTOXOHAPil, Ma€e
CKAQAHY CTPYKTYpPy (MicTuTh 10 pisHUX CcyOOAMHUIE i ABI (DYHKIIIOHAABHI
vactunau Fy i1 F). Fy — rippodoOHUI OINOK, IO BUKOHYE (PYHKIIIIO KQHAAY,
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HCO,, NaCO,

eHZonna3mMaTuyHm
pETUKYMyM

Puc. 5.13. Bupu TpaHCcnopTy ioHiB yepe3 MeMOpaHu:
1 — Na/Li-obmin; 2 — (Na+K+ClI)-cumnopm,; 3 — Buxig kaaito uepe3 K-kanaau, 4 — Na,
K-AT®as3a; 5 — Bxig Na uepe3 Na-kanaau;, 6 — Na/Ca-o6min;, 7 — Ca-nomna naas-
mamuunoi membpanu; 8 — HCO, (NaCO,)/Cl-anmunopm; 9 — mpancnopm Ca B Mi-
moxongpii; 10 — Na/Ca-06min uepe3 mimoxongpiairbHy membpany; 11 — Ca/H-06Min
uepe3 MIMOXOHgpIaAbHYy MeMOpany; 12 — Ca-nomMna capKonAa3mMamuiHOIO pemuKyAyMy;
13 — Ca-KanaAu capKonaa3mMamuyHOro pemukyAymy; 14 — naa3amamuyuHa MeMOpaHa;
15 — mimoxongpiarbHa MemOpana; 16 — MeMOPAHa CapKONAA3MAMUYHOIO PEMUKYAYMY.

yepe3 gKuUi npocouyeThbcsi H'. F; — uacTuHKa, IpU3HAUYEHHSM SKOI €
dochopuntoBartsgs AAD po ATOD. Takum umHOM, yepe3d F, mocrayaroThbCs
npotoru A0 F,, ae BipOyBaeThesa cuaTe3s ATD. B 11roMy BUTIAAKY (hepMeHT
Aie sk AT®-cunterasa (H-AT®-cunTeTasa):
H*-ATdasza
ALO*+PO, *+2 H* ——=  AT®* +HOH

Karanizytoun mportureskHy peaktiito, HT-AT®-cuHTeTasa mnparpoe sk

H*-AT®az3a (mporonHa apeHo3uHTpHdoOcdarasa). Toal BoHa Biakauye Ipo-
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TOHU 3 MATPUKCy B MIKMeMOPaHHUM MPOCTIP 3@ PaXyHOK €Hepril TiApPOAi3y
AT®, TOOTO Aj€ K IPOTOHHA NOMITA. ['aABMyBaHHSA TKAHUHHOTO AUXAHHS IIPU-
3BOAMTBH AO 3MeHItieHHs yrBopeHHsT AT® tmip BianBoM AT®-cuHTeTasu i, Ha-
BIaK#, A0 cTUMyATl BuTpaTd AT® Ha BipKauyBaHHS iOHIB BOAHIO 3 MaTPHUK-
cy (H*-AT®asmna peakiiist). 3BIiACH 3pO3YMIAO, III0, 3aAEKHO Bip, HAMPSIMKY
KaTaAi30BaHOI peakirii, pepmeHT 1ieii HasuBatoTh HT-AT®-cuHTeTas’on (Ka-
Tanizyerhest yrBopenusm AT®D) a6o HY -AT®asor0 (posiuennenns ATO). HT -
AT®a3za, 110 3HAXOAUTHCS B Ai30COMaxX KAITMHU, 3a0e3redye CTBOPEHHS B
HUX KHCAOTO CepeAOBHILIA.

Ao iammx AT®a3, 110 CTOCYIOTHCS A0 TPAHCIIOPTY PEUOBUH, BiAHOCSTE-
ca KT, Ht-AT®a3a can3oBoi 0OOAOHKM IIAYHKA i KuIleyHUWKa. Bona He
JyTAMBaA AO yabainy, Na't, GikapOoHaTy, are iHTiGyeThest propmaom, Zn2t i
Ba’t. ®epment K, HT-AT®a3a crerudiuamii BIAHOCHO CyOCTpary: Hai-
mBUAITIE Tipponizye AT®, y 7-9-pasiB caabmre — I'TD i LITO. K+, Ht-
AT®as3a, riapoaisyroun AT®, BUKAMKAE TpaHcnopt ioHiB HY uepes mem6-
paHy Be3UWKyA CAM30BOi. CTexioMmerpisi TpaHCIOPTY cKrapae 4 HT/1 ATO.
[MpumyckaroThk, mo K, HT-AT®as3a 6epe y4acTb y CTBOPEHHI BUCOKOI KHC-
AOTHOCTI IIAYHKOBOTO COKY.

Y CAM30BIM IIAYHKQ, @ TAKOXK y MIAIIAYHKOBIM 3aA031, MO3KY Ta iHIIINX
TKaHWHaX BUsIBAeHI aHioHouyTANBI AT®Da3u. AesKi 3 HUX, rippoaisyroun ATO,
3yMOBAIOIOTH OOMIH 4Yepe3 MeMOpaHu aHioHIiB Cl i 6GikapOoHATYy, 10 MOKe
MaTH BIAHOIIEHHS AO YTBOPEHHS COASHOL KMCAOTH B IIAYHKY. Aae (DYHKIIII
i BaacTtuBocTi 1tmx AT®a3 BUBUeHI Ile HEeAOCTATHEO.

CHiAbHUM AN BCIX PO3TASHYTUX Bullle TpaHcopTHUX ATda3 € BUKO-
PUCTAHHS eHepril IriAPOAI3y MaKpPOEPIiuHOl CIIOAYKU AAT IIEPEMIIeHHS pe-
YOBHMH 4Yepe3 MeMOpaHU IIPOTH IX KOHIIEHTPAIIMHOTO I'PAAIEHT], 110 CYIIPO-
BOAKYETBCS OAHOYACHUM II€PEeHECEHHSM IHIO0lI PeYOBWMHM B TOMY K abo
IPOTHUAEKHOMY HAIPSIMKY (CHMIOPT Ta aHTUMIOPT). Hu>Kue pO3rAgAQIOTH-
cd IHIII BUAM TPAHCIOPTY PEYOBUH dYepe3 IIAA3MaTH4YHI MeMOpaHH, IO
TakoK aKTUBYIOTECSI AT®, are BiAOyBaltOThCSI He Ge3lepepBHO, a TIABKH B
IIEeBHI IIPOMIKKU (DYHKIIIOHAABHOI aKTUBHOCTI KAITHMHU.

5.6. LluTo3

LluTo3 OyBae ABOX BHUAIB: €HAOIIMTO3 i €K30ITUTO3.

LluTo3 3abe3Mneuye IepeMillleHHs yepe3 KAITUHHY MeMOpaHy MaKpoMo-
AEKYA ab0 4YacTHMHOK (OIAKH, yAaMKM MeMOpaH, CTOPOHHI pedoBuHM). [lip
4ac [UTO3Y YTBOPIOIOTBCS BE3UKYAHM, a00 MIXypI, fKi MICTATh MOAEKYAU
PEYOBUH, III0 TIEPEHOCATHCS, OTOYEH] MAA3MaTUYHOI0 MeMOpaHoto. ToMy 11u-
TO3 HA3WBAIOTH 11l BE3UKYAIPHUM TPAHCIOPTOM. TaKMM IIASIXOM Y KAITUHY
HAAXOASATD K PO3YHMHHI PEUOBUHU Pa30M i3 PO3UMHHUKOM — IMIHOIIUTO3, TaK
1 HepO3YMHHI YaCTUHKU — (DAronuTo3. SIKINO peYoBUHHU 3@ AOIIOMOT'OIO IIUTO3Y
IOTPAIIAIIOTE Y KAITUHY, TO IIed BHUA TPAHCIOPTY HAa3UBAIOTh €HAOIIUTO30M,
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a KOAM MAKpPOMOAEKYAH 3 KAITMHU
BUBOAATBECA B MUDKKAITUHHE CEPEAO-
BHUINle, TO TAaKUW TPAHCIOPT Ha3u-
BAETHCSI €K30ITUTO30M (puc. 5.14).
Luro3 ctumyatoeTbcss ATO i mpu-
THIYYETBCS PEYOBUHAMY, SAKi IHTIOY-
IOTb MeTaboAi3M. Lle cBipumTh 1IIpO
Te, IO IIMTO3 € AaKTUBHUM IIPOIle-
COM, SIKUM 3HAXOAUTHCA MiA KOHTPO-
AeM BHYTPIITHBOKAITHHHOIO MeTabo-
Ai3My. Bcl KAITHMHM Ti€l0 4y IHIIIOIO
MIpOO 3AaTHI A0 eHpOIIMTO3Y. Hait-
OIABIII AKTHBHI B I[ILOMY BIAHOIIIEHHI
AEUKOITUTH, TICTIOWUTHU, MaKpodary,
KAITMHU €HAOTEAIIO KaiAApPiB. YTBO-
Puc. 5.14. EHAOLIUTO3 i €K3011UTO3: pI.OIOTBCE[ eHAO‘]:I VITOSHI MIXYPIIL pirt-
{ — naasmamuuna mem6pana; 2 — MITHO, 3 TIOCTIAHOIO YaCTOTOIO, IPH
anapam Toabgxi; 3 — BkiooueHHs mem- LPOMY KAITMHH IIOI'AMHAIOTH 1103a-
bpannoro Mixypus;, 4 — nepBuHHI Ai30- KATHHHY PIAMHY PA30M 13 PO3YKHE-
comu; 5 — ninoyumo3s; 6 - fparouumos; HUMH B Hilf PEYOBHHAMMU YU TBEPAH-
e g0 s s, pan e e
AOLIUTO3 MOJXKe IHAYKYBATHCA IIPU
KOHTAKTI MeMOpaHM 3 IIEBHUMHU PEYOBUHAMM. MeXaHi3M eHAONUTO3Y IIe AO
KiHI]I He BUBYEHUM. BCTAaHOBAEHO, IO ITiA 9aC KOHTAKTIB MaKPOMOAEKYA
a00 YaCTMHOK i3 30BHIIIHBOIO MOBEPXHEIO KAITMHHOI MeMOpaHU OCTaHHSA
Haue IIPOTUHAETHCS, BTAIYIOUU X YCEPEANHY KAITHMHU. SIK HaCAIAOK Y KAITHHI
(pOpMyY€ETLCS MiXypellb, YTBOPEHUN KOMIIOHEHTaAMKU MeMOpaHY, IO MiCTUTH
IIOTAWHYTI pedoBUHU. [IpHUITyCKaroTh, 1110 B MeMOpaHi € OCOOAMBHUM TAIKOII-
POTEIH (KAQTPUH), IKUU AOIIOMArae BTATYBATU BCEPEAUHY KAITUHM AINTHKY
MeMOpaH|, 110 KOHTAKTy€ 3 IOTAMHYTOIO YaCTUHONO. Pyx mMemOpaHU
3AIMCHIOETHCS CKOPOTAMBUMM CTPYKTYpPaMU KAITMHU — MiKpodirameHTa-
MY, SKi MiCTITh CKOPOTAUBI OIAKM aKTHUH i MiO3WH, @HAAOTIYHO 3 TAKUMU XK Y
M's130BiM TKaHUHI. Biporiazo, 1mo came 11i 6iAKM BHKOPHUCTOBYIOTH €HEpTiio
ATO® mip 9ac eHAOIIUTO3Y.

PewyoBmHM, 1110 TOTpPaNMAM B KAITHHY, K IPABUAO, 3AUBAIOTHCA 3 Ai30-
COMaMM, Ae MIAAQIOTBECA Ail iX TippoAiTMUHUX (pepMeHTiB. CTOPOHHI pedo-
BUHHM, 30KpeMa OakTepil, MOKYThb 3HHIIyBAaTHUCSI TaKuUM crocoooM. IToram-
HaHHS i IepeTpaBAIOBaHHSA B Ai3ocoMax "mocTapiAux” abo IIOIIKOAKEHUX
MaKpPOMOAEKYA YU OpPraHeA BAACHOL KAITUHU Ae’KATh B OCHOBI OOHOBAEHHSA
Ta YTBOPEHHS HOBUX MOAEKYA Ta OPraHEeA.

3alanbHi IPOIECH CYIIPOBOAKYIOTHCS IMOITKOAKEHHAM MeMOpPaHHUX
CTPYKTYP, 30KpeMa MeMOpaH AizocoM. Lle mpu3BOAUTE AO 3BIABHEHHS Ai30-
COMaABHUX (DEPMEHTIB, SKi PYUHYIOTh KAITUHU (TIAPOAITMYHE PO3IENAECH-
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Hd). PyliHyBaHHA CIIOAYYHOTKAHMHHOI OCHOBM TKAQHWHM IIPH PEBMATOIAHO-
My apTpuTi, MiopmcTpodii, iHdapKTi Miokapaa MOB'sS3aHe 3 Ai€0 Ai30CO-
MaABHUX (PEepPMEHTIB.

EK301IMTO3 BAQCTUBUM TUM KAITMHAM, SKi 3A@THI AO CEKpeIlil B TT03aK-
AITMHHUM NIPOCTIp OIOMAaKPOMOAEKYA, HAIIPUKAAA OIAKIB, reTepolloAicaxa-
PHAIB, TPaBHUX (DepMeHTIB, OIAKOBHMX FOPMOHIB Ta iHIMX. [HakIlle KaXKyuy,
IIpYU €K30IUTO31 KAITHHYU CHHTE3YIOTh MAaKPOMOAEKYAM "Ha €KCIIOPT ', TOO-
TO AASI BUKOPHCTAHHY IX B IHIIIMX MICIIIX OpraHi3aMy. BiAKY, AKi MIAAATAIOTH
CeKpellil, CHHTe3YIOTbCSI Ha puOOCOMax IIOPCTKOIO €HAOIIAA3MAaTHUYHOT'O
petukyayMmy. Ilip 9ac yTBOpeHHsS BOHU IOTPAIIASIIOTH uepe3 MeMOpaHy B
IUCTEPHU PETUKYAYMY, a 3BIACM — B amapaTr ['OAbAXKI, A€ BHHUKAIOTH
MIXypIii, 3alIOBHEHI CEKPETOBAHUM OIAKOM (CEKPETOPHI I'PAHYAH).

CeKkpeTOpHI I'PaHYAM, 3AMBAIOYUCH i3 MAA3MATHYHOIO MeMOPAaHOIO,
BUAIAGIOTH BMICT HA 30BHIIIHIO IIOBEPXHIO KAITUHU, 3aBepIlIyIOYU
€K30IIUTO3.

IHakie MpOXOAUTL €K30IIUTO3 AIMIAIB IIPA YTBOPEHHI MOAOKA B MO-
AOYHMX 3an03ax. JKUpH B KAITUHAX MOAOYHOI 3aA03M YTBOPIOIOTH KPAIIAL,
110 BIABHO 3aBHUCAIOTh B ITUTO30Al. JKHPOBI KpaliAi, IPUAMIIAIOUN AO TIAA3-
MaTUYHOI MeMOpaHU, BUKAMKAIOTHL MICIleBe BUIMHAHHA 1i, fKe BIAITYYKO-
BYETBCS BiA KAITUHUM Y BUTASIAL MIXYPIis, HAIIOBHEHOTO KUPOM.

IIIAsIxOM eK30IIUTO3y MOKYTh TPAHCIIOPTYBATHUCh BHYTPIIIIHI OIAKK MeM-
OpaH (riapodo0HI) Bip MICIE CHHTE3y B KAITHHI AO MICIg IX (DYHKIIIOHYBAaH-
H4, a TakoxX npoHukati AHK i PHK BipyciB, OIAKM-TOKCHHN MIKPOOPIraHi3MiB,
TIOTAMHATUCh TeMOTAOOIH 30YAHUKOM MaASpil.

PosragnyTi nportecu TpaHCMeMOPAHHOTO TPAHCIOPTY (IACUMBHUM, ak-
TUBHUMY, TiHO- i aroruTo3 Ta €K30ITUTO3) He BiAOyBalOThCS CAMOCTIMHO i
He3MIHHO. [HTeHCHUBHICTB IX Iepeliry 3aAe’KUTh Bijp, KOHKPETHUX YMOB I BU3-
HAQUAETBhCSA IOTpeOaMM KAITHH, TKAHMH Ta OPraHi3My B IiaoMy. Peryaqmia
TPaHCMEeMOPAHHOI'O TPAHCIIOPTY 3AIMCHIOETBCS IIPU AOIIOMO3i HEMPOEHAOK-
PUHHOI CHUCTEMHU 3a PaxyHOK 3MiHU KIABKOCTI MOAEKYA, §Ki 3AIMCHIOIOTH
TPAHCAOKALI0 PEYOBMH | IX IIOCTCUHTETUYHY MOAMQIKALIiO.

6. IIATOAOTIII MEMBPAH (MEMBPAHHI XBOPOBU)

B 0OCHOBI IIiAOTO pSIAY TTAQTOAOTIYHUX CTaHIB A€KUTH 3MiHA BAACTHUBOC-
Tel KAITUHHUX MeMOpaH, BUKAWKAHa 30BHIIIHIMYM 91 BHYTPIITHIMU (PaKTO-
pamu. IlopyiieHHs1 QyHKIIM MeMOpaH MO’Ke OyTH K IIPUYMHOIO, TakK i
HACAIAKOM MaTOAOTITYHUX MPOIleciB. PO3BUTOK TaKMX 3aXBOPIOBAHB, K 3A0-
AKICHI IyXAWHU, aTE€POCKAEPO3, IIPOMEHEBA Ta OIIIKOBA XBOPOOH, ypasKeH-
Hg iMyHHOI CHCTEMH, TOB'S3aHUM 3i 3MIiHOIO CTPYKTYPHHX BAQCTHUBOCTEHN
MeMOpaHHUX AIMAIB, OiAKIB i penentopiB. KAiTMHHI MeMOpaHU € MillleHs-
MU AAS XIMIYHUX OTPYT, TOKCHHIB, I0HI3YIOUOTrO Ta YABTPAiOAETOBOI'O BUII-
POMIHIOBaHHS.
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MeMOpaHHI 3aXBOPIOBAHHS CYIIPOBOASKYIOTECSI MOAUDIKALIIEIO AITIAHOTO
11apy — 3MIHOO CIIBBIAHOIIIEHHA MK HACUYEHUMMU | HEHACUUYEHUMU JKUP-
HUMM KUCAOTaMU (POCKOAIMIAIB, 3MiHOIO BMICTY >KUPOPO3YMHHUX BiTaMiHIB
Ta MOPYILIEHHSAM CTPYKTYpH 1 (DyHKIIM MeMOpaHHUX OiAKIB, 30KpeMa MeMO-
paHHUX (pepMeHTIB. 3MiHM BAAQCTHMBOCTEM MeMOpaH, IO AeKaTb B OCHOBI
IIATOAOTTYHUX IPOIECIiB, HAWYACTIIIE CHIPUYNHAIOTECSA TAKUMH YHMHHUKAMU:

1. ITocuAeHHSAM ITEPEKUCHOTO OKMUCHEHHS AiMIAIB.

2. AxTtuBaliiero gocgoaimnas.

3. OCMOTUYHUM IIOKOM KAITHH.

HaiipockoHanile BUBYEHA IOIIKOAJKYBAABHA Al IIEPEKUCHOTO OKMC-
HeHH4a AlmipiB (ITOA) Ha MemOpanu. [TOA HareXUTH BUpINIAABHA POAB Y
PO3BUTKY TaKUX 3aXBOPIOBaHb, IK IIPOMEHEeBA Ta OMiKOBa XBOPOOH, TOKCU-
KO3H, CIIPUYMHEH] AI€I0 Ha OPraHi3M I'aAOTe€HOIIOXIAHUX COAeM Ba)KKUX Me-
TaAiB, T4, OUEBUAHO, 3AOSKICHA TpaHC(OpPMAIlis KAITHH.

B o1 >xe uvac npoiecu [TOA nepebiraioTb i B HOPMaAbHUX KAITHMHAX,
PETrYAIOIOYHCH 3@ AOIIOMOTOI0 QHTUOKCUAHOI CUCTEMM (HepepMEeHTaTUBHI i
depMeHTHI aHTHOKCUAAHTH). B HOpMi npoaykTu [TOA € monepepHUKaMu
AL CHUHTe3y IIPOCTAarAaHAMHIB, TPOMOOKCAHIB, IPOCTALUKAIHIB, AeH-
KoTpieHiB. 3aBpdku [TOA 3AIMCHIOETBCSA PETyAdIlid IPOHUKHOCTI MeMOpaH
i ix OHOBAEHHS, IMyHHUM 3aXUCT Ha PiBHI (parorurosy (AuB. po3air "Tlepe-
KUCHE OKUCHEHHS').

HaticuabHimmumy KaTtanizatopamu [TOA € ionu Fe?*t Ta immmx me-
TaAiB 31 3MIiHHOIO BAAEHTHICTIO, aCKOPOiHOBa KUCAOTA Ta MIABUIIIEHUN Hap-
iaAbHUM TUCK KUCHIO. [ToCHMAeHHS AINIOIepeOKUCHEHHS HeOe3IlleuyHe AMS
KAITHHY, 00 BUKAMKAE PYWHYBaHHS 11 MeMmOpaH. Lle mae Micme 3a ymMoB
3MeHIIIeHHSI aKTUBHOCTI aHTUOKCUAHOI CUCTEMH OpraHizMy abo HapAMipHOI
Aiil kaTanizaTopiB [TOA.

BirnbHOpaaprKaabHE IEPEOKUCHEHHS BUKAWMKAE TaKi 3MiHM B MeMOpaHax:

1. HarpoMapskeHHS TIAPOMIABHUX TIAPOIIEPEKUCHUX I'PYII B IOAIHEHA-
CHMYEHUX KHCAOTaX (PoChOAIiAiB 0OYMOBAIOE TOPYIIEHHS TiApogoOHOCTI
OinimmipHOTO 1Iapy MeMOpaH.

2. HacaipKoM IIbOT'O € IIOCUAEHHS IIACUBHOT'O TPAHCIIOPTY i0HIB Y KAITH-
Hu (mepeBakHo iowis Na®, Ca?*, CI).

3. 3a riApo(hiABHMMHY i0HaMU ITIPOHUKAE BOAQ, HAKOIIMYEHHS IKOI OOyMOB-
AIO€ HAOPSK KAITUH (OCMOTHYHUU IIOK), IO PYHMHYy€E MeMOpPaHHI CTPYKTYPH.

4. YTBOpEHI MiA 4ac AIMONepPeOKUCHEHHS AlAABAETIAM MalOTh 3AQTHICTh
BUKAUKATU ITOAIMEPU3Allilo 1 arperarjito 0i0MOAEKYA (OLAKIB 1 AITAIB B MeM-
OpaHax), HaKOIIMYEHHS AINO(PYCIIUHOIOAIOHUX PEYOBUH.

5. I'lepekucHi papVKanM 3AIUCHIOIOTH IEPEKMCHY MOAMDIKAIIO aMi-
HOKHCAOTHUX 3aAMIIKIB (B mepIry uepry SH-rpymn) memMOpaHHUX OiAKiB, B
TOMY YMCAL I THX, sKi PO3TAlllOBaHI B aKTUBHOMY II€HTPI (PepPMEHTIB, 110
CYIIPOBOAJKYETBCS BTPATOIO (DEPMEHTATUBHOI aKTHUBHOCTI.
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BaxamBa poab y po3Butky [TOA y MeMOpaHax HaAe>XKUThb aKTHUBAIlil
doconinas (3okpema docdoaninazu A,). Docdoninazm 3HAYHO CTUMYAIO-
10Thb (pepMmeHTaTuBHE [TOA 3 yCciMa MOKAMBUMM HacCAiAKaMu. MexaHi3M ix
All TIPOAOBIKY€E BUBYATHUCH.

BripoBap)KeHHSI HOBUX AIKAPCBKUX CEPEAHUKIB Y IIPAKTUYHY MEAUIIN-
HY 3AIMCHIOETBCS TIABKU ITiICAS BCEOIYHOI IIEPEBIPKU IX HA B3AEMOAIIO i3
KAITMHHUMM MeMOpaHaMu.

TECTOBI 3ABAAHHA AANT CAMOKOHTPOAIO
3 PO3AINY "BIOAOT'TYHI MEMBPAHIT"

1. I'Tip TOHATTAM iIOHHI IIOMIIX PO3YMilOTh:

A. TIpucTpoi, 1110 HarpoMapKyIOThb i0HM.

B. Birk#, 110 3B'I3yI0THCS 3 i0HAMU.

C. ®epmenTtu AT®as3y, 10 NepeHoCATh i0HM depe3 MeMOpaHU 3a pPaxXyHOK
ereprii ATO.

D. Hacocy, 1110 3a0e311e4yoTh KAITUHN HeOOXIAHMMU CyOCTpaTaMu.

E. INpucTocyBaHHS A1 BUMIPIOBAHHSA KOHIIEHTpAIll i0HIB 3 000X O0KiB MEMOPaH.

2. Tpancnopt atomiB BopHto HAAH, i3 1TUTOIAa3MM AO MITOXOHAPIT 3AIMCHIOETHCS:
A. 3a ponnomororo HAAH,,.

B. 3a yuacTio Na® K*-AT®asu.

C. TToaermeHo0 AUDY3i€TO.

D. 3a yyacTio MaraTacmapTaTHOL TPAHCIIOPTHOL CUCTEMH.

E. I'pocroro pudyaieto.

3. B moOypAOBi KAITHHHMX MeMOpaH 0epyThb Y4aCTb BCl PEYOBUHY 3@ BUHATKOM:
A. @ochoninian

B. I'nikoaimipu

C. I'nikonpoTreinu

D. XoaecTepun

E. Tpuanuarainiepus.

4. CHIiABHUM AASL TPAHCIIOPTY PEYOBUH uepe3 MeMOpaHU 3a AOIIOMOIOO IIPO-
cToi i moaerIeHol Audy3ii €:

A. ObupBa BuMaratots eHeprii ATO.

B. ITepeHOCATE MAKPOMOAEKYAH.

C. 3AIUCHIOIOTBCS TTEPEHOCHUKAaMU.

D. I'lepeHOCATBCS HU3BKOMOAEKYASIPHI PEUOBHUHU 3a KOHIIEHTPAIIMHUM I'PaAi-

€HTOM.
E. 3AIUCHIOETBCST B MITOXOHAPISIX.
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5. MeMOpanu 6epyTb y4acTb y BCIX Ipoliecax, Kpim:

A. 3AIMICHIOIOTE TPAHCIIOPT PEUYOBUH B KAITUHY Ta 3 KAITHHU
B. CTBOPIOIOTH KOHIIEHTPAIIMHUN Ta OCMOTUYHUY TPapi€HT
C. ITposIBASIFOTH BAQCTUBOCTI (DEPMEHTIB

D. Po311enAt0I0Th XOAeCTEPUH

E. BianioBipae 3a reHepariito 0i0IIOTeHIliaAIB.

6. MemOpanu 1mooypoBaHi 3 aMiQiAnbHUX AAIMIAIB, cepep, AKX HabiAblIIe
docdonimiais. Ix npusnauenns B MeMOpaHax:

A. Po3uuHUTH TIAPODiNbHI pEUOBUHU.

B. Po3unHuTH i TpPAHCIIOPTYBATH MAPO(POOHI pEYOBUHUA.

C. Cay>xutu OyaMaTepiaroM AAS CAaMOIIOOYAOBU MeMOpaH.

D. 3aTpuMyBaTi HU3LKOMOAEKYASIPHI PEYOBUHY, He IIPOITYCKAIOUX IX B KAITUHHU.

E. Po3niznaBaTy pi3Hi aHTUTEHMN.

7. TIOABIMHUM AIINIAHUY IIap Y MeEMOpaHax 3yMOBACHUU:

A. PozunnHicTiO hoconimipiB y H,O.

B. 3paTHICTIO OIAKOBUX MOAEKYA YTBOPIOBATH Y BOAL arperaru.

C. 3aBAsKM rippooOHiN B3EMOAIT alIOASTPHI KiHIT JKUPHUX KUCAOT 00' €AHYIOThCS
MiXK COOOI0, YTBOPIOIOUM IIOABIMHUU I1ap AlIIAIB, B IKOMY IOASIDHI IPYIIA
3HAXOAATHCST Y BOAHOMY OTOYEeHHI.

D. B3aeMOAI€I0 ByTA€BOAHUX KOMIIOHEHTIB MeMOpaH.

E. IonamMu MeTaniB, 1110 PO3TallIOBaHI HABKOAO MeMOPAaH.

8. 3a cy4acHUMH YSIBAEHHSIMHU, OiOAOTIUHI MeMOpaHU MalOTh PIAMHHO-KPHCTa-
AlYHY MO3al4Hy CTPYKTYpPY. B OCHOBI ii OyAOBU 3HAXOAUTHCS:

A. HeopnakoBe po3MillieHHSI B MeMOpaHi XOAeCTepUHY.

B. T'lepeBakaHHs BMICTY BYTA€BOAIB HaA IHIIUMU CTPYKTYPAMU.

C. XaoTuuHO po3MilieHi IoBepxHeBi GiAKM B HaliBpiaAKoMy AiniaHoMy "03epi”,

IO B OKPEMHUX MICIIIX Ma€ Pi3HY I'yCTHHY.
D. Biarku Ta ionu Na‘t i K*.
C. HykaeonpoTeiny, 1110 CTBOPIOIOTH MO3aidHy OyAOBY.

9. Tpaucnoptai AT®asu (Na', KT -Hacocu) BMOHTOBaHI y MTAa3MaTHYHUX MEM-
6panax. [x mpu3HaueHHs:

A. Tlponryckartu niepemitiersst Na® i KT 3a rpaaierrom.

B. BupiBHioBaTu KoHIileHTpallii Na i K o o6raBa 60Ky MeMOpaH.

C. AKTHBHO BHKaYyBaTH 3 KAITHH ioHu Nat 3 MeToro 3amoGiransst "oCMOTHUHOMY
LIOKY' i CTBOPIOBATH YMOBHU AASI TPAHCIIOPTY B KAITHHY TAIOKO3H 1 @MiHOKUCAOT.

D. CTBOpioBaT yMOBU AAS IIPOCTOI AU 3ii.

E. € HeoOXiAHOIO YMOBOIO AAS TPAHCIIOPTY € 10 AMXaAbHOMY AQHITIOTY.

10. Tpaucnopt raoko3u i AK B HUPKOBUX KaHAABISIX 1 B CAM30BiM TOHKOI
KHUIIIKY OAHAKOBHM. B ¥10r0 OCHOBI 3HaXOAUTLCSI:

A. TIpocTa pndy3is.

B. Pi3HUIII €AeKTPUYHUX I'PAAIEHTIB 110 00KABA OOKK MeMOpaH.

C. I'limonmros.

242



D. OcMOoTHYHUM IPapieHT.
E. BropuHHUI aKTUBHUM HATPIM3aAeKHUU TPAHCIIOPT 3@ TUIIOM CUMIIOPTY.

11. MitoxoHApia T0O0ypOBaHa i3 ABOX OIAMIAHMX I1apiB, IPOHU3AHUX OIAKAMU.
Pa3oM BOHM yTBOPIOIOTEL 30BHIIIHIO i BHYTPIIIHIO MeMOpaHu. IXHE MpU3HaYeHHd i
BiAMIHHOCTI:

A. ObupBi cay>kaTh MiceM yrBopeHHs ATO.

B. B 30BHIIHIN MeMOpaHi PO3MINTYEThCA AUXAABHUU AQHIIIOT, @ BHYTPIIIHA

MicTUTb pepMeHTH HUKAY Kpebca.

C. 3oBHilIHgI MeMOpaHa BIABHO IIPOITyCKA€E PEUOBUHU 3 HU3BKOIO i CepeAHbOIO
MOAEKYASIPHOIO MaCOIO; BHYTPIIIHA MeMOpaHa BUOIPKOBO IIPOITYyCKaE B MaT-
PUKC PEYOBUHY, 1110, OKMCHIOIOUNCH, 3BIABHAIOTH €Heprito. B Hill MiCTUTHCS
AUXAABLHUM AQHITIOT.

D. JKoapHa 3 MeMOpaH MITOXOHAPIY He MICTUTh TPAHCIIOPTHUX CUCTEM.

E. O6uaBi MeMOpaHu € MiClleM YTBOPEHHS MiTOXOHAPIaABHUX OiAKiB.
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PO3AIA 6. BCTYII AO OBMIHY PEHOBHH

JKuBI OpraHizaMu € BIAKDUTUMU CUCTEMAMM, OCKIABKYA MIDK OpPraHi3MoM i
HaBKOAMIIIHIM CEPEAOBHIIEM TTOCTIMHO BiAOyBa€THCSI OOMiH PEYOBUH i eHeprii.
OpraHi3M AIOAWHU CIIOJKUBAE KHUCEHb, BOAY, BYTA€BOAHM, JKUPH, OIAKH, MiHe-
PaABHI COAL, BiTaMiHU, @ BUBOAUTH BYTAEKHUCAUM T'a3, BOAY, CEYOBHUHY, CEUYOBY
KHUCAOTY U Y HE3HAUHIM KIABKOCTI IHIII PEYOBMHM. [3 CHOKUTHX Xap4yOBUX
PEYOBUH CHUHTE3YIOThCA CIenudiuHi AAS OpraHi3My OIAKM, HYKAEIHOBI KHC-
AOTH, AilAW, BYTA€BOAU, 3 SKUX OYAYIOTBCS KAITHMHHM, X MeMOpaHU, opraHe-
An. Pa3zoM 3 TUM, KAITUHU PYMHYIOTH MAaKPOMOAEKYAU IIAIXOM TIAPOAIZY 1
OKUCHIOIOTH IIPOAYKTU PO3IAAY (TAIOKO3Y, JKUPHI KUCAOTH, OPTaHIuHI KUC-
AOTH) AAS TOTO, IIIOO OTPUMATU €HEPTito.

OOMiH PEeYOBUH BKAIOUYAE IPOIECH CIIOKMBAHHS, HAarpOMaAKeHHs, I1e-
PETBOPEHHS, BUKOPUCTAHHA | BUAAACHHS PEUOBUH 1 €Heprii, 3aBAIKU YOMY
SKVMBI OpPraHi3Mu poCTyTh, PO3BHUBAIOTHCS, PO3MHOJKYIOTHCS B YMOBaX HaBKO-
AUITHBOTO CEPEAOBUING, & TAKOJK IMPHUCTOCOBYIOTHCS AO MOTO TTOCTIMHUX 3MiH.
Ski macimTabu oOMiHy peuoBUH? llloaeHHe CIIOJKUBAHHSA AOPOCAOIO AIOAU-
HOIO OPraHiuHUX PEYOBUH 3 DDKero ckraapae npudausHo 0,6 kr; 3a 40-50 pAHIB
Maca OPraHiYHMX PEeYOBUH, 1110 HAAIMAE B OPTaHi3M, CTAHOBUTE OAM3BKO 25 KT,
110 AOPIBHIOE 3araAbHIN Maci OPTaHIYHUX PEYOBUH Yy TiAl ATOAMHU. OCKIABKU
Maca 3A0POBOI ATOAMHU 30€epira€ThCcs MOCTINMHOIO, TO 3@ Iel Mepiop Taka K
Maca peuOBHH BUBEAETHCS 3 OpraHizMy. 3a 40 pokiB AIOAWHA CIIOKUBAE ITPU-
OAM3HO 6 T TBepAOoi i ¥ OAM3BKO 38 T BOAM — TaKi BeAWYe3Hi MacHITabu
OOMiHy PEYOBUH.

1. METABOAIYHI MIAAXHN

AAsT pO3yMiHHS OOMiIHY PeYOBUH MOBUHHI OyTH BIAOMUMU CTPYKTypa
PEYOBMH, peaKliil, B AKi BOHU BCTYIIAIOTh, PePMEHTH, SIKI KaTaAl3yIOTh LIl pe-
aK1iil, I peryAdTOpHI MeXaHi3MH, 110 3a0e3M1eYy0Th HOPMAAbBHUM OOMIH peyo-
BUH, IIIBUAKICTE IIOCAIAOBHMX PEAKIIiH, IPU IKUX BiAOYBAE€THCS IEPETBOPEHHSA
IIOYaTKOBOTO CyOCTpaTy B KiHIIeBUM NPOAYKT. CyKYIIHICTh TAKUX IIOCAIAOB-
HUX PeaKllili IepeTBOPEeHH 0i0MOAEKYAU AO TIEBHOTO IIPOAYKTY CKAQAQE Me-
TaboAiuHUM IIATX. Hallpukaapa, pedoBrHa A IIepeTBOPIOETHCS B KiHITEBUM
IIPOAYKT € B PE3YABTATI 6 MOCAIAOBHUX (DEPMEHTATUBHUX PEaKIIii:

AE1EEZBESFE4,D,E5EE6€

®epmeHTH, SAKi KaTaAi3yIOTh IIi TTOCAIAOBHI CTaail, YTBOPIOIOTH MYAb-
TU(PEPMEHTHY CUCTEMY — IPOAYKT IIEPIIOl PEakIiil CAY’KUTb CyOCTPaToM
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ML HACTYITHOL peakliil, KaTaal3yeTbca iHIMM (pepMeHTOM ToIno. Mera-
OOAIYHI IIIAIXY B OCHOBHOMY AIHIVHI, X04 MOXYTb OyTH 1 ITMKAIYHI.

[3 pizHOMaHITHUX MeTaOOAIUHUX IMASIXIiB
E, rs\E2

CKAQAQETHCSI METAOOAI3M. Y IIMPUIOMY 3HAUYeHHi
B
a
NG /3
E—

TepMiH "MeTaboAi3M" piBHO3HauHUY "0OMiHY pe-
yoBUH i eHeprii’, B OiAbII TOYHOMY i BY3BKOMY
2. KATABOAI3M I AHABOAI3M

3HaueHHi "MeTaboAi3M" O03HavYa€e TPOMIKHUH
00MiH, TOOTO TIEpPEeTBOPEHHS PEYOBUH yCEepeArHi
KAITHH 3 MOMEHTY iX HaAXOAKEHHS AO YTBODEH-
HS KIHIIEBUX IIPOAYKTIB.

3BUYANMHO IIPOIIECU METAOOAI3MY AIAITH Ha IIPOIeCH KaTabOAI3MY (BIA
rpen. kata — BHM3) 1 aHaboAiZMy (Bip Tpell. ana — Bropy). [lopiBHsIEMO
OCHOBHI OCOOAMBOCTI 1TUX ITPOITECIB.

KaTtaboai3zm

. Po3map ckrapAHUX OpraHiuHUX MO-
AEKYA AO OIABIII IIPOCTUX KiHITe-
BUX IIPOAYKTIB.

. Ba>kKAMBI KAIOUOBI peakilii — OKuc-
HeHHsI MeTaOOoAITiB. BukopucTo-
BYIOTBCS OKUCHEHI KO(pepMeHTH,
BUHMKAIOTH BiAHOBAEHI.

. BupinsieTbCcd BiAbHA eHeprid (eK3-
eproHiuHi mnpoiiecu). YactuHa ii
3aCTOCOBYETBECSI AAS YTBOPEHHS
ATO.

. I3 pi3HUX BUXIAHUX PEYOBUH yT-
BOPIOIOTHCS OAHAKOBI KiHIIEBI
IIPOAYKTH.

. I'TpoMi>KHI TPOAYKTH (METaOOAITH)
i KiHIIeBi IPOAYKTH KaTabOAIZMY
MOJKYTh CAY>KUTH CyOCTpaTaMu
(BUXiAHMMU peYoBMHAMM) aHa-
OOoAi3MYy.

AHaOoAizM

. CuHTe3 CKAQAHUX OPTaHIYHUX MO-

A€KYA i3 OiABII TPOCTUX.

. Ba>KAMBiI KAIOUOBI peakirii — Bia-

HOBAEHHS. BUKOPUCTOBYIOTHCA
BIAHOBAEHI PopMM KOPEPMEHTIB,
YTBOPIOIOTECS OKUCHEHI.

. 3aTpauyeThCs eHepria (eHpepro-

HiuHI nIponecu). AJKepeAao eHep-
rii — AT®, ToOTO, B KiHI[€BOMY pe-
3yABTaTi, KATAOOAIYHI IIpPOIleCH.

. OAHAKOBI BUXIiAHI PEUOBMHM YTBO-

PIOIOTH Pi3Hi KiHIIEBI IIPOAYKTH.

. KinneBi IpoAyKTH aHabOAIZMY

CAY’KaTb BUXIAHUMM PEUYOBMHAMA
KaTaboAi3My.

TakyuM 4MHOM, KaTabOAI3M i aHAOOAI3M — IIe IIOB'sSI3aHi, B3aEMOAOIIOB-
HIOBaHI TPOIIECH, 10 MOEAHYIOTECS deped cucrtemy ATDO-AAD, BipHOBAEHI
11 okucHeHi popmu KodepmenTiB (HAAH™ i HAA ), cyGeTpaTy i TPOAYKTH.

[IThgx KaTabOAI3MY NEBHOI PEYOBUHU I IIPOTUAEIKHUM IIASIX CHUHTE3Y
i€l >K peYOBUHU 3BUYANMHO AEIIO BipApi3HAIOTBECA. Hamnpukaap, posnaa rAro-
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KO3HM AO MOAOYHOI KHMCAOTU B M'SI3aX CKAAAQAETLCSA 3 11 MOCAIAOBHIX CTapil,
IO KATaAi3yIOThCA crenu@iuHMMM (hepMeHTaMU. 3BOPOTHUU IIAIX (CHHTE3
TAIOKO3U 3 MOAOYHOI KHUCAOTH) 3AIUCHIOETLCS B TIEUiHITI M BKAIOYaE 8 dep-
MEHTATUBHUX CTAAIM, CIIIABHUX i3 KaTaOOAITUHMM IIASIXOM, i 3 cTaall, BiaMiHHI
BiA HBOTO. AHAAOTIUHE CIIOCTEPITAEThCA IIiA YaC CUHTE3Y 1 PO3MaAy KUPHUX
KHUCAOT, OIAKIB, HyKAEIHOBUX KHMCAOT. 3aBAAKM HEIAEHTUYHOCTI KaTaOOAid-
HUY i aHAOOATUHNM HINIXU PETYAIOIOTHCS HE3aAeKHO OAMH Bip opHOTO. [po-
THUAEKHO CIIPSIMOBaHI KaTaOOAIUHI 11 aHaOOAIUHI MIASIXHY BiAPIZHSIFOTHCS CBOEIO
AOKAAI3alli€r0 B KAITHHI, IO A€ IM 3MOTy BiAOyBaTHCh OAHOYACHO I BUKODU-
CTOBYBATU €HEPrito, gKa 3BIABHSAETHCA IiA 49aC PO3MaAy PEYOBUH, AASA 0io-
CHHTe3y B IHINNX MICHAX KAITUHU. Hallpukaap, OKMCHEHHA JKUPHUX KUCAOT
BiAOYBAETBCA B MITOXOHAPISIX, @ CMHTe3 — Y IJUTOIIAA3MI.

PosraguemMo KataOoAi3M AeTaABHIIIE. Y HBOMY MOJKHA BUAIAUTH TPHU
TOAOBHI CTapil (puc. 6.1). Ha mepimiii cTapil MAGKpOMOAEKYAM OIAKIB, KUPIB i
BYTAEBOAIB PO3IAAAIOTHCS AO CBOIX MOHOMEPIB (FeKCO3M, NMEHTO3HU, KMPHi
KUCAOTH, TAIllepUH, aMiHOKMCAOTH). Ha ApyTiil cTapil 1i MeTabOAITH mepe-
TBOPIOIOTBCS B OAUH CIIABHUN IIPOAYKT — aneTuA-KoA. Lli ABi cTapii ckaa-
AQIOTH CIIeNUMIYHI IIAIXU KaTaOOAI3MY, TOOTO Pi3HI AT OIAKIB, BYTAEBOAIB i
AimmipaiB. Ha Tpertiti craaii aretua-KoA moTpanasie B IIMKAIUHUM TTpo1iec, SKUi
Ha3MBAETHCS ITUKAOM AMMOHHOI KUCAOTH, a00 ITMKAOM Kpebca, i OKMCHIOETHCS
20 CO, i H)O. I'lepeTBOopeHHs MMipOBUHOTPAAHOI KHUCAOTU B alleTHA-KOA,
IIMKA AMMOHHOI KHMCAOTH 1 AQHITIOT TKAHMHHOTO AMXAHHS BIAHOCSTEH AO 3a-
TAABHOTIO IIIASIXY KATaDOAI3My, SKMW 3aBepIye CHelMN@IuHI eTaly po3napy

C_madiﬂ B Benvki monekynu
HKvpn yrnesoan Binkn (xap4oBi peyoBUHY i
(nonicaxapuan) KOMMOHEHTU KIiTWH)
1 |
. MOHO- Monekynu, wo
KAPHI raiuepuH caxapman amiHOKMNCIOTV =——|  BigirpaloTb posb
| Kucnotu \ 1p A yd OyaisenbHux Gnokis
] nipysat /
2 o
aueTin-KoA ,/ CninbHi npogykTn
po3nagy
NIMMOHHOI KNUCFOTH
3
120, MpocTi mani monekynu —
|H20| | COJ |NH3| -— KiHLeBi NpoayKTn
L kataboniamy

Puc. 6.1. Crapii karaboaizmy.
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BYTAEBOAIB, AIMAIB 1 OiAKIB. TakKMM 4MHOM, Mip 4Yac KaTaOOAIZMy 3 PI3HUX
BUXIAHUX PEUYOBUH YTBOPIOIOTBCS OAHAKOBI KIHIIEBI IIPOAYKTH.

AHaOOAI3M TaKOK BiAOYBAETBHCS B AEKIABKA CTaAiN, aae € BiAMIHHOCTI
Mi>K TBapMHaMU, POCAMHAMU i OAKTEPiIMU IITOAO THUX PEUYOBHH, 3 IKUX IIOYU-
HAIOTbCA aHaOOAIuHI mAsaxu. DoTocruHTe3yr0ul OpraHizaMu GYAyIOTb ByTA€BO-
am i3 CO, 1 HyO. B opranismi TBapuH i ATOAMHM @HAOOAI3M IIOYWHAETHECS 3
MIPOBUHOTPAAHOI KUCAOTH, aneTUA-KOA, 3 IPOMI>KHUX IIPOAYKTIB ITMKAY AU-
MOHHOI KMCAOTH. |3 TIOPIBHAHO HEBEAMKOI KiIABKOCTI IIPOCTUX MOAEKYA-TIOITe-
PEAHUKIB YTBOPIOETHCA IIMPOKUM HAOIp Pi3HOMAaHITHMX MaKPOMOAEKYA.

[TepeTrBOpeHHs OIAKIB, AIIliAIB I ByTA€BOAIB CKAGAQIOTH LIEHTPAABHI Me-
TAaOOAIUHI IIINIXU: TOTOKKA MeTabOAITIB Ha IIMX IIAIXaX AOCUTH BEAUKI (COTHI
Ul AECATKHM rpaM). B oprani3mi € e iHIII MeTaDOAIYHI IIAIXM 31 3HAYHO
MEHIIIUM IIOTOKOM MeTaOOAITIB (AOOOBUU CHUHTE3 YU PO3IaA BUMIPIOETHCS
Minirpamamm). Lli MIAGXY CTaHOBASITH BTOPMHHUM MeTaboAi3M. PoAb tioro mo-
AdTa€ B YTBOPEHHI TaKUX Pi3HUX OiOAOTIUHO aKTUBHUX PEUYOBUH, SIK KOdep-
MEHTH, TOPMOHU, MEAIATOPH, IrMEHTH.

Otxe, MeTabOAI3M BUKOHYE YOTHUPH CIelU(diuHi QPyHKIIL:

1) nocTayaHHA XIMIYHOI €Hepril, IKa OTPUMYETBCS IIASIXOM PO3IIEIIAEH-
He OaraThX eHepri€l0 XapuOBUX PEUYOBWH, CUHTE3y MaKPOEPTiUHUX CIIOAYK
(AT® Ta iHINX), IX BUKOPUCTAHHS AAS BUKOHAHHS Pi3HUX BUAIB POOOTH;

2) HepeTBOPEHHSI MOAEKYA XapUOBUX PEYOBUH y HU3BKOMOAEKYASIPHI
MeTaboAITH (OyAiBeABHI OAOKH), IO 3aCTOCOBYIOTHCS AAAl KAITUHOIO AAS
HOOYAOBH MAKPOMOAEKYA;

3) cuHTe3 OIAKIB, AlMIAIB, IIOAICAXAPUAIB, HyKACIHOBUX KUCAOT Ta IHIINAX
KAITUHHUX KOMIIOHEHTIB i3 IIMX OYAIBEABHMX OAOKIB i3 BUKOPUCTAHHIM
eneprii ATO i HAADH;

4) cuHTe3 1 pO3Maap HU3bKOMOAEKYAIPHUX, OIOAOTTYHO AKTUBHUX PEUYO-
BUH, HEOOXIAHUX AAS BUKOHAHHSA OYAb-IKUX CIEIUMIUHUX (PYHKITIN.

Yci MmeTaOOAIUHI MIASXY B KiHIIEBOMY Pe3yABTaTi B3aEMO3B's3aHi 1 IIpu
TOPYIIIeHH] OYAB-IKOTO 3 HMX 3MiH 3a3HAIOTh YCi iHIIII.

3. PETYAALIId OBMIHY PEHOBUVH

OpranisM 3AIMCHIOE TOHKY PEryAdIiio MeTaOOAi3My, 3a0e3ledyrouun
TIPUHIIAI MaKCHUMAAbHOI €KOHOMIl. [1IBHAKICTE KaTabOAi3My BU3HAYAETHCS
He HAasIBHICTIO B OPraHi3Mi KAITMHHOTO IIAAWBA (TAIOKO3M, >KUPY), @ IIOTpe-
0oro B eHepril. biAkM, HyKAeIHOBI KUCAOTU Ta iX CTPYKTYpHI KOMIIOHEHTH
CUHTE3YIOTBECSA TIABKU TOAl, KOAW BOHM IIOTPIOHI, M y TaKii KIABKOCTI, SKa
HeoOXxipHa. HapAMIIIOK XapuyoOBUX PEUYOBHH BIAKAQAQETHCS B OpPraHi3Mi TBa-
PHH i AToAVHU. TaKMMM 3allaCHUMK PEYOBHMHAMMU € TAIKOTeH 1 KUp, a OIAKH i
HYKAEIHOBI KHUCAOTH B 3allaC HE BIAKAAAQIOTHCHA.

€ AeKiAbKa BUAIB PETyASITOPHUX MeXaHi3MiB:
1) peryaduig HIBUAKOCTI HapAXOAKEHHS MeTaOOAITIB y KAITHHY;
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2) peryasdilia cUHTe3y (DepMeHTIB IIAIXOM IHAYKIIL I pemnpecii;

3) peryaqnisg akTUBHOCTI HaBHUX (PEPMEHTIB IIAIXOM aAOCTEPUYHOI
peryadii, KoBaAeHTHOI MOAWIKaliil, akTUBAaLil IpOo(epMeHTIB.

B opranismi ATOAMHYM KAITUHU Pi3HUX OPraHiB i TKAaHWH AMQEPEHITiMoBaHi
AN BUKOHAHHA crienudivHux OioximMiuamx 1 pizionrorivamx yHKIiN. Tomy
ICHYIOTb CHCTEMH, Kl Y3TOAKYIOTH i KOOPAMHYIOTH POOOTY Pi3HMX OpPraHiB i
TKAHUH. TaKy iHTEIpyiouy POAb BiAIrpalOTh TOPMOHAABbHA (€HAOKPHMHHA) i
HepBOBA CUCTEMH, a TAKOK CYAMHHA CUCTEMQ, KA CAY’KUTb AAS llepeHeCeH-
HS BCIX XIMIYHUX PEYOBMH B OpPIaHi3Mi. Y HOPMI IIi CUCTEMHU B3a€EMOAIIOTE,
AOTIOBHIOIOYM OAHA OAHY.

AopocAnii 300POBHY OpPTaHi3M 3HAaXOAUTHCS B CTAI[iOHAPHOMY CTaHi U
TOAOBHUM (PAKTOPOM, SIKHUM BU3HAva€ OaraHC IIPOIleciB OOMiHY PEUOBHH, €
CIIIBBIAHOIIIEHHSI MiDK CIIO>KMBaHHSAM DKi U BUTpaToro eHeprii. HepocTtaThe
Xap4yBaHHS IIIBUAKO NPU3BOAUTE AO 3BOPOTHOI MOOIAi3allil eHepril i3 Aemo-
HOBAHUX MPOAYKTIB, OAHAK TPHBaAe TOAOAYBAHHSI UM HEIMIOBHOIIHHE Xapuy-
BAHHSI BUKAMKAE HE3BOPOTHUM PO3MaA TKaHMWH. [Iporiecu KaTtaboai3My 4acTo
IIepeBaskKaloTh B yMOBAX IIATOAOTII. A B IIepiop OAy>KaHHS IICASL 3aXBOPIO-
BaHb, Y IIPOIIEC] 3arOlOBaHHSA PaH, Y MOAOAOMY OpTaHi3Mi, AKUU POCTe, Ta IIip
Yac BariTHOCTI INepeBa’kae aHaOOAi3M. [laToAoriyHoO Bupa’keHa IiepeBara
aHaboOAI3ZMy MO>Ke TIPU3BECTU A0 HaAMIpHOTO POCTY (TiraHTHM3M) Y1 OKMPiH-
HA. Ang 6i0XIMIUHOL AlarHOCTHUKK 3aXBOPIOBAHb BUKOPUCTOBYIOTH TOU (DAKT,
IO PEryAdaTOPHI MEXaHi3MM IMMATPUMYIOTH KOHIIEHTPAILI0 PSAAY BASKAUBUX
MeTabOAITIB y NTEBHUX Me’KaX (piBeHb HOPMU), @& MPU NHATOAOTIl KOHIIEHTpa-
Iig IX 3MIHIOETBCS, IIPUYOMY LI 3MIiHM 4acTO OyBarOThb CHEIUMIUHUMH AAS
Tiel um iHmoi xBopoobu. OCKIABKY KOHIIEHTpallids MeTaOOAITIiB 3MIiHIOETBCS i
BHACAIAOK CIIOJKUBAHHS Ki, IIePEXOAY Bip CIIOKOIO A0 (Di3UYHOI poOOTH, TO
AOCAIAKEHHS IIPOBOAATH 3BMYAWHO HATINE, ITICAS HIYHOTO CHY.

4. METOAY BUBYEHHS OBMIHY PEHOBUH

Y mporeci BUBUEHHSI OOMIHY PEYOBHH AOCAIAHMKA IIKABUTH, SIKUX IIe-
PETBOPEHb 3a3HAIOTh PEUOBMHM (CyOCTpaTH) i fAKi (pepMeHTH KaTaAi3yioThb
IX, IK 3a0e31euyIOThCsl €Hepricro XiMiyHiI IpollecH, dAKi IIO’KMBHI PEYOBUHU
IIOTPAIIAFIOTH Y KAITUHU 1 IK BUBOAATHCS KIHIIEBI IPOAYKTH OOMIHY.

3aAe’XHO Bip KOHKPETHOI MeTH, BUBYeHHS OOMiIHY pedYOBUH
3AIMICHIOETBCS HA Pi3HUX PIBHAX CTPYKTYPHOI opraHisariil >kusoro. Lle
MOJKYTb OyTH HEIIOIIKOAJKEHUM OpraHi3M, BHAAAE€HI OKpeMi opraHu 4u
TKAHUHM, NONYAANil KAITMH 4d CYOKAITMHHUX KOMIIOHEHTIB 1 OKpeMi
MOAEKYASIPHI IepeTBOPEHHS. PO3TA9HEMO IIPUKAAAM METOAIB AAS KOXK-
HOTO 3 HAa3BaHUX PIBHIB opraxizariil.
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4.1. AocripkeHHST OOMiHY pedyOBHMH Ha piBHI
BCBOTO OpraHizmy

IcHye psp criocoOiB, 9Ki AQIOTH MOJKAUBICTE 3'SICYBATH POAb IIEPETBO-
PEHHS OKpeMUX PEYOBUH B OpPraHi3Mi.

Haituacriiie 3rop0ByIOTH A@DOPATOPHUX TBAPWH IITyYHUMU pallioHa-
MM, B 9KUX BIACYTHS HeOOXiAHA A OpraHi3My pedoBHHA. Ha OCHOBI Takux
€KCIIePUMEHTIB C(DOPMYBAAUCS IIOHATTS IIPO HE3aMiHHI ITOKUBHI PEYOBU-
HU. BoHU NOTpPiOHI AT TIATPMMAHHA HaA CTAlliOHAPHOMY PIiBHI OOMIHHUX
IIPOIIECIB AOPOCAOTO OPTaHi3My ab0 AAT POCTY 1 PO3BUTKY MOAOAOIO Opra-
Hizmy. Cropu OyAu BiAHeCEHI BIiTaMiHU, A€SKiI aMIHOKMCAOTH Ta IOAIHEeHa-
CUYEeHI >KUPHI KUCAOTH, MiHEPAAbHI PEUOBUHU, MAKPO- 1 MIKpDOEAEMEHTH.

Taxki peuoBrUHU 000B'SI3KOBO ITOBUHHI ITIOTPAIIAITA B OpPraHi3M i3 Ipo-
AyKTaMu xapuyBaHHSA. CIIOCTEpe’KeHHS 3a AIOABMU, B PAlliOHI AKHX Oyaa
HEAOCTATHS KIABKICTE CBI)KMX OBOYIB I PPYKTIB, IIOKa3aAH, IIJ0 BOHU XBO-
PiIOTH Ha IIUHTY, @ Y BUNAAKAX OOME’KEHHS HAAXOAKEHHS 3 IIPOAYKTaMU
XapuyyBaHHSI POCAMHHUX JKUPIB Y HUX CIIOCTEPITaeThCA "Kypsda cAimorta’.
Pe3yAbTaTy aHAAOTIYHUX CIIOCTEPE’KEHb MIATBEPAUAUCH B €KCIepHUMeHTax
Ha TBapWHaX i COpusAmM BiAKpuTTIO BiTaminiB C, A Toiio.

banraHCOBiI A0CAiIAKeHHS

X TakoXX TIPOBOASATH Ha BCHLOMY OpraHis3mi. BOHM AQIOTH 3MOTy BCTa-
HOBUTU AOOOBY NOTpeOy Ta CTYIIHb 3aCBOECHHS II€BHUX PEYOBUH DXKI.

B ocHOBi 6araHCOBUX AOCAIAJKEHE 3HAXOAUTLCS BU3HAUYEHHS CITIBBIAHO-
IIIEHHS Mi’K KIABKICTIO PEUYOBUH, 1110 HOTPATIAIIOTh B OPTraHi3M, Ta KiABKICTIO
pevoBUH (@00 IIPOAYKTIB IX PO3ILIENAEHHS), IJO0 BUBOAATHCSI 3 OPraHi3My
yepes3 opraHu BUAIAeHHS. LI AOCAIAKEeHHS IIPOBOAATHECA B TaK 3BAHUX 00-
MIiHHUX (MeTaOOAIYHUX) KAITKAX, B 9KUX AAS KOJKHOI €KCIIEPUMEHTAABHOI
TBAPUHU BPAXOBYETHCA KIABKICTb CIIOXKUTUX IIPOAYKTIB 1 BUAIAEHUX KiHIIe-
BUX MeTaboAiTiB. HatiuacTiriie BMBYalOTL a30THUM, BOAHMU Ta MiHepanb-
HUM OarQHCH.

SIKIIO B OpraHisM 3 DKEIO I BOAOIO IIOTpAlAsie OiAbIle PEYOBUH, HiK
BUBOAUWTHCS, TO Ma€ MiClle TO3UTUBHUU OaraHCOBUM 0OMiH. Hampukaap, mpu
TIO3UTHUBHOMY OAAaHCI BOAM CIIOCTEPITAETHCA 3aTPHUMKa BOAW B OPraHi3Mi U
3MeHIIeHe ii BUAIAGHHST 3 eKCKpeMeHTaMu Ta HmOoToM. HeraTuBHUU OaraHC
BOAU CYTIPOBOAKYETHCS HAAMIPHUM BUAIAEHHSIM BOAM, TOOTO TKAHWHM BTpa-
4aroTh ii. Y TUX BUIIAAKAX, KOAM HAAXOAJKEHHS PEUYOBUHM B OPTaHi3M 3PiBHO-
B&XKYETBCSA TAKOIO JK KIABKICTIO IIPOAYKTIB KIHIIEBOIO OOMIHY, TO TOBOPSITh
PO HyABOBHH OanraHC. OCKIABKM 0AaAaHCOBI AOCAIAKEHHS OOMIHY PEYOBUH
IIPOBOAITH, SIK IIPABUAO, Ha PI3HUX Aa0OPATOPHUX TBAPUHAX (MOPCHKUX CBHH-
Kax, IIypax, MUIIIaX, KypyaTax), TO pe3yAbTaTh MOKYTh OyTH pizHumu. Haii-
OAVDKYL AO MeTaOOAI3ZMY AIOAMHU PEe3YALTaTH MO>KHA OAEP’KaTU IIPU IIPOBe-
AeHHi 0aAaHCOBHX AOCAIAKEHBb Ha MaBHax Ta iHINUX ITpUMaTax.
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Y KAIHIII HEpPIAKO IIPOBOAATH OAAQHCOBI AOCAIAKEHHS IIPU BUBYEHHI
0OMiHy OIiAKiB, BOAU, MiHEPAABHHUX PEUYOBUH Y 3A0POBUX i XBOPUX AIOAEMN.

Llett MmeTOA AOCUTDH iHPOPMATUBHUM i HE Ma€ IIPOTUIIOKA3aHb AAS IIPO-
BeAEHHS.

ExcniepuMeHTaABHI HOpHLi

ExcrieppMeHTaABHI HOPHII AOITOMArarOTh BUBYATU OOMIH PEYOBUH B
OKPEMHUX OPraHaxX YW TKAHMWHAX 3a KUTTS eKCIIepUMEHTAaAbHUX TBAapPWH.

XipyprivHuM CIIocoO0M y Pi3HUX ANTHKAX IAYHKOBO-KHUIIIKOBOI'O TPAK-
Ty, 30KpeMa Ha KOBYHMX IIPOTOKAX TBAPUH, CTBOPIOIOTH IITY4YHI HOPHIL, a
AAAl 30MPArOTH KPOB UM AIMQy, IO HAAXOAWUTH YV BIAITIOBIAHWUI OpraH i 1o
BiATIKa@Ee Bip HBOTO. 30MPAIOTh TAKOXK CEKPETH, IO BUAINIIOTHCA Y PIZHUX
AIATHKAX IIIAYHKOBO-KHUIIIKOBOI'O TPAKTY, 1 AOCAIAKYIOTH BMICT OKpPEMUX
PEUYOBUH Ta IIPOAYKTIB IX OOMiHYy. MeToa AQ€ MOJKAUBICTH CTEKUTH 3a
IIepeTBOPEHHIM CTOPOHHIX PEYOBWH, BHECEHUX B OpraHiaM per os abo na-
peHTepaArbHO.

KareTepu3zaijisi KpOBOHOCHUX CYAHMH

Y4acTh OyAB-IKOTO OpraHa B MeTaOOAI3MI MOJKHA OIIHIOBATH, ITIOPIBHIO-
I0Ud XIMIYHUU CKA@A KPOBI, 110 HAAXOAWUTH AO HBOTO IO apTepisixX i BiaTiKae
yepe3 BEHU. 3a AOIIOMOIOIO ITOI'O METOAY AOCAIAKYIOTH TAKOK BIIAMB Ha
MeTaboAI3M crenmdiuHuX PEeYOBHUH INIPM BBEAEHHI iX B apTepiaabHy KpOB.
Hampukaap, KaTeTepusaliisi COHHOI apTepil Ta SpeMHOI BEHU AQ€ MOYKAUBICTh
3'ICyBaTH POAb MO3KY B II€PeTBOPEHHI aMiHOKHCAOT, 'AIOKO3M YU HIINX
PEYOBUH, d9Ki MOYKHA AOAATKOBO BBOAWUTH 4Yepe3 KaTeTep B apTepito, i cre-
SKUTHU 3@ 3MIiHOIO IX KOHIleHTpallii (a0o ix MeTabOAITIB) Y BEHO3HiM KPOBI.

I3oTonHiI iHAMKaTOpHU

MeTop, 130TOITHMX IHAMKATOPIB 3aCTOCOBYIOTH in vivo Ta in vitro. Born
AAIOTH 3MOTY MapKyBaTU cHelmndiuHi AIAIHKM (hepMeHTIiB abo IX aKTHUBHI
IIEHTPU 1 CTEe)KUTHU 3@ MEePETBOPEHHSIM CKAAAOBHUX KOMIIOHEHTIB OpraHi3My
IIpHU iX AOAATKOBOMY IIOTPAIIASIHHI B OPraHi3M.

Y Gioaoril I MEAUITMHI BUKOPUCTOBYIOTE 130TOIM TaKMUX eAreMeHTiB: H,
N, C, S, P, O; npamorore Takoxx 3 izoronamu [, Na, K, Fe i Ca. Kpim
crabirpamx izoromis H (*H), N (°N) i O ('®0O), mmpoko 3acToCOBYIOTH
HecTabiAbHI (paploaKTMBHI) i30TONM. [30TOIHI @TOMH BXOAITH AO CKAAAY
mpoctoi Moaekyan: “CO,, 2H,0, #NaCl, K1, NaH*?PO,. MiueHi crioayku
OAEPKYIOTh IIIAIXOM BKAIOYEHHS ITIO3HQUYEHMX aTOMIB IIiA 4ac CUHTe3y ado
OIOCMHTE3y IIUX CHOAYK. Hampukaaa, aAg OAepsKaHHSA MIYEeHOTO aAbOYMIHY
CHPOBATKM KPOBi BHOCATH y PAIiOH TBAPUH aMIHOKMCAOTY 3 PaAIOAKTUB-
HOIO MITKOIO, a IIOTiM i3 TAA3MHU BUAIAAIOTH aAbOYMiH.
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MeTop, i30TOITHUX IHAMKATOPIB € HAA3BUUYAWHO Ba>KAMBUM AAS BU3HA-
YeHHS IIIBUAKOCTI IpOIeciB Ta 3'ACyBaHHS MeXaHi3MiB IATPUMAaHHS Ha
IIOCTIMTHOMY PiBHI THX YU iHIINX KOMIIOHEHTIB. BiH Ad€ MOJKAUBICTB CTEXKU-
TH 3@ LIAIXOM I[IePETBOPEHHS AQHOI PEUYOBUHM B OpPraHi3Mi. Y TAaKOMY BH-
IIAAKY BBOAUTBLCS MideHa i30TOIIOM IIeBHA PEYOBMHA, a AAAL AOCAIAKYIOTH
NIOSIBY 130TOITHOL MITKM B IIPOAYKTAX Il IEpETBOPEHHA. 3a AOIIOMOI'OI0 METO-
Ay MideHHX aToMiB Oyaa c(popMOBaHa KOHIIEMIIiS PO Oe3lnepepBHE ITIOHOB-
AEHHSI CKAQAOBMX KOMIIOHEHTIB OpraHi3My.

3aBASKM TTOEAHAHHIO CHEITU(PIYHUX iIMYHOAOTIUYHUX METOAIB i3 METOAOM
i30TOIMHUX iHAMKATOPIB 3'IBUAACS MOKAMBICTB OIIIHIOBATH KIABKICTH AGSTKUX
KOMIIOHEHTIB KPOBI I METAOOAITIB 13 HU3BKOIO MOAEKYASIPHOKO Macolo.

Lleit MeTOA, Ha3BAHUM PAAIOIMYHHUM aHaAI30M, 0a3yeTbCs Ha YTBO-
PEeHHi B eKCIIepHMEeHTaAbHOI TBAPUHU QHTUTIA Y pe3yAbTaTi iH'eKIlii aHTH-
TeHHOTO OinKa YK PEeUYOBHHU 3 HU3BKOK MOAEKYASIPHOIO MAcolo, 1110 He Ma€
QHTUTeHHUX BAQCTHUBOCTEM, are IEPEeTBOPIOETLCS B TalTeH, 3B'SI3YIOUMCH
i3 IIeBHUM OIAKOBUM II€PEHOCHUKOM.

YTBOpEHi aHTUTIAQ, IO CIPSIMOBAHI MPOTH BHECEHOTO AHTUTEHY YU
ranTeHy, MiT4Th (Hal4acTille HoAOM-125) i BUKOPHCTOBYIOTH AAS IIPOBe-
AEHHS CIIelU@iuHUX peakKIlii aHTUTIAO-aHTUTeH y OiOAOTIUHIN pIAMHI.

MeTopAOM pPaploOiMyHHOrO aHaAi3y MOJKHA BH3HAQYaTH HAHOTPAMOBI
KIABKOCTI PEYOBUH, IIBHUAKICTH 3HMKHEHHS BBEAECHUX DEUOBHH (3a IHepio-
AOM HAMIBpPO3NaAy), IHTEHCUBHICTH PO3IaAy PEYOBHMHU B CYAWMHHIM CHC-
TeMi, AOKaAi3allifo BHECEHUX PEUYOBUMH y TKAHUHAX-MIIIEHIX, @ TAKOK CTYIIiHb
3B'SI3yBaHHA X i3 CreruiuarME perenTopaMu.

4.2. AocAipkeHHs in vitro
MeTop i30ABOBaHUX OpraHis

XipypriuHe BUAIACHHS OPraHIB — OAMH i3 HAVMAQBHININX INIAXOAIB AO
BUBYEHHS MeTaOO0Ai3My. Hanpukaapa, BiAOMOCTI PO MEeTaOOAIYHY POAB Ile-
4iHKH OYAUW OA€eprKaHi B pPe3yABTATI CIOCTepe’keHb 3a COOAaKaMHU, B SIKUX
XipypriuHo BHAQAUAM II€UiHKY. 30KpeMa, Tak OyAda BCTAHOBAEHA POAb I1€d-
IHKU B YTBOPEHHI C€YOBUHHU, T'AIKOTEHY TOIIIO.

Yepes i30AbOBaHUM OpPraH Oe3yIIMHHO IIPOKAYYIOTh IIOKUBHY PEYOBU-
HY (mepdysif) i UM MATPUMYIOTE MOTO JKUTTEAIIABHICTD. [lepdyairo npo-
BOAATEH 3@ AOIIOMOTOIO IIAA3MU KPOBi, (Pi3iOAOTIYHOTO PO3YUHY, B IKi AOAQ-
IOTh Ti PEYOBUHY, IO IAAATAIOTH BUBYEHHIO.

AOCAIAKYIOUN CKAaA PIAMHM Ha BXOAl M BUXOAl 3 opraHa, MO’KHa 3's-
CYBaTH IIAIXU IEPETBOPEHHSA BHECEHUX PEUYOBUH 1 POAB BIATIOBIAHUX OPraHIiB
Y MeTabOAI3MI.

3HaueHHsI ITUX METOAIB MOMITHO 30iABIIUAOCH 3 BUKOPUCTAHHSAM i30-
TOITHUX IHAMKATOPIB. HammprukAaa, BBOAAYM B apTEPIil0 i30ABOBAHOI MTEYiHKHA
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PO3YMH TAIOKO3M I BM3HA4YarO4M II BMICT Ha BUXOAL 3 OpraHa (y BEHO3HIU
KpOBI), BCTQHOBAEHO, IIO TAIOKO3a 3aTPUMYETBHCS B IE€UiHIN. A HACTyIHI
AOCAIAKEHHS 3 BUKOPUCTAHHSIM MideHMX aTOMIB ITOKAa3aAH, IO FAIOKO3a B
neuinIli okucHoeTbed A0 CO, i H,O, BUKOPUCTOBYETHCS Ha YTBOPEHHSI
TAIKOTeHY, JKUPIB Ta aMiHOKUCAOT.

MeTop, i30ABOBaHUX OPraHiB y NOEAHAHHI 3 Tepdy3i€to € BUCOKOIH(OP-
MAaTHMBHUM, aAe BiH He A3€ 3MOTM BPaxXOBYBATU KOHTPOAB €HAOKPHUHHOI Ta
HEpPBOBOI CUCTEM 3a OOMIHOM PEUYOBMH, IIJ0 MA€ MiCIle B YChOMY OpPTraHi3Mi.

MerTtop 3pi3iB opraniB i TKaHUH

ToOHKI 3pi3W 3aBTOBIIKYA IIPUOAM3HO 50 MKM OTPUMYIOTH i3 II€UiHKH,
HUPKY, MO3KY Ta IHIIIUX OPraHiB. Ix momimaroTs Y PIAKE CepepOBHILE, AKe
3a XIMIYHUM CKAQAOM OAM3BKE AO BHYTPIIITHBOTO CEPEAOBUIIA OPTaHi3MYy.
AoOparouy B OMHMBAIOYy PIAMHY Pi3HI PEUOBMHHY, CTe’KAaTh 3a IX 3MiHaMM Ta
POOAATH BUCHOBKHU IIPO IX II€PETBOPEHHS V BIAIIOBIAHUX OpraHax.

I'omorenaTtu i cyOKAiTHHHI ¢paknii

3pi3u OpraHiB MiCTATH TAKOK HEYIITKOAKEHI KAITUHY, 3aXUIIeH] KAITHH-
HUMHN MeMOpaHaMU Ta 0OOAOHKaMU. [ IpPOHUKHICTb KAITUHHHUX MeMOpaH AAS
Pi3HUX XiMIYHMX PEYOBUH HEOAHAKOBA, TAKMM UYMHOM DEIYAIOIOTHLCSI HaA-
XOAJKEHHSI Ta BUAAAEHHS PEUYOBUH 13 KAITHUH.

[lpm py¥iHYBaHHI KAITUHHUX MeMOpaH 3'SBASIETHCS MOJKAUBICTH AAS
0e31ocepepAHbOr0 KOHTAKTY MK BMICTOM KAITUHU i AOAQHUMU PEUYOBHHA-
Mu. Lle pae 3MOry BCTAaHOBUTH, SIKi (pepMeHTH, KOPepMeHTH i CyOCcTpaTh
0epyThb y4acCTb y AOCAIAKYBAHOMY IIPOIIeci.

AAST OAepsKaHHS TOMOTE€HATIB OpraH pO3pi3atoTh HA APIOHI HIMATOYKH,
4KI IIOMIIAIOTh Y PiAKe 130TOHIUHE CEepEeAOBHINE BipAOMOIO CKA3Ay (HAIPHK-
Aadp, 0,25 M po3unH caxapo3m) i po3THPAIOTh Y
CTYIIIi 3 IIiCKOM, aAre B OIABIIIOCTI BUIIQAKIB BU-
KOPUCTOBYIOTH CIIEIIIAABHUN IIPUCTPIN — TOMO-
reHizaTtop. HavinommpeHilmm € roMoreHi3aTop
INoTTepa. Lle ckagHa TOBCTOCTIHHA TPOOIpKa 31
chepuaHUM AHOM, B SIKiMl 3HAXOAUTHCS MipirHa-
HUU TIOPIIEHb, [0 MOKe 00epTaTHUCS HaBKOAO
0Ci 3a AOTIOMOTOIO eAeKTPOMOTOpa (puc. 6.2).

ITpoGipKy 3 HOMillleHMMU B HIU IIIMaTOY-
KaMU TKAQHWHU PyXalOTb Bropy i BHU3. TKaHU-
Ha IIpU IIbOMY PO3THPAETHC, KAITUHM PyHUHY-
Wvarouky  TOTBC ane CYOKAITUHHI YaCTUHKYU 3aAUIIAI0Th-
TKaHWUHM Csl HEIIOLIKOAKEHUMM. TakKuM YMHOM OAEpPIKY-

IOTh TOMOT€HAaT, SIKUM 3HAaUYHOIO Mipoio 30epi-
Puc. 6.2. Tomorenizarop ITorrepa. rae Oio Aorquy AKTUBHICTD.
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CyOKAITHHHI CTPYKTYypH

AOCAIAKEHHSI CYOKAITUHHUX CTPYKTYP (OpTaHeA) CTar0 MOSKAMBUM
ICAS OCBOEHHSI METOAY AM(EPEHIIMOBAHOTO YABTPAleHTPU(YTyBaHHS.
CyyacHi yAbTpaleHTpU@yTU PO3BUBAIOTH HpuUcKopeHHd, g9ke B 300 000
pasiB IepeBUIIye NPUCKOPEHHS 3€MHOTO TS KIHHA.

AN OpAepIKaHHS CYOKAITUHHUX (PPaKIii rOMOreHaT CyCIIeH3YIOTh Y Ca-
Xapo3i ¥ PPaKIioHYOTE OAaraTopa3oBUM LEHTPU(MYTYBAHHAM Ha XOAOAIL LleH-
Tpudyrysanua 3 npuckopeHHaMm 700-1000 g (g — DpPUCKOpPEHHS 3e€MHOTO
TSDKiHHS, ¢M/c?) mpotsiroM 10 XB OCapKye YPUBKU KAITHHHUX MeMOpaH i
SIAPQ, SIKi € HaUTSO)KUMMM KOMIOHEHTaMM KAITMHU (puc. 6.3).

[omoreHaTt

10 xB
700 g
S
o Uutonnaswva
o
Aapa Q o%
(+ypV|BKVI
MeMbpaH 10 x5 :
paw) 10000 g 117 1'17
4 MiToxoHapil
180 xB
—_—
100000 g |, Nizocomu
1,24 1.24
MiToxoHapii U U U
1 nisocomun
Liutosonb 7
. EHponnasmaTtuyHmni
XB PETUKYIyM
Hoemiroronmblansr —)100000 p . (PO34nHHUIA B JOX)
cynepHaTaHT posom
Pn6ocomun

(Hepo3uuHHi B 1IOX)
Puc. 6.3. Cxema moCAipAOBHOCTI omepamiii AAST PO3AineHHSI CYOKAITMHHUX (pakiii 3a
AOIOMOI0I0 YABTpPaNeHTPU(PyryBaHHs.
AOX — gesoxkcuxoram Hampiro.

253



HapocapKOBYy pipAMHY Bip, IIEpPIIOro IeHTPHU(yTIyBaHHS 3HOBY II€HTPU-
dyryrors npu 10000 g nporarom 10 xB. B ocap BHUIIAAQOTE NEPEBAKHO
MITOXOHAPII, @ TAKOXK Ai30COMHU. [3 HAAOCAAKOBOL PIAMHU Bip APYIOrO LIE€HT-
pudyTyBaHHS IIiA Ai€io BipaenTposoi cuan B 100 000 g mpoTarom He MeH-
me 1 ropAMHU OCapKYIOTh MIKPOCOMHM I pEOOCOMHU.

OcTaHHA HAAOCAAKOBA PIiAMHA MICTUTH LIUTO30Ab, TOOTO PO3YUHEHI
KOMIIOHEHTH (B AQHOMY BUIAAKy — B PO3YHMHI CaXxapo3wu).

Y TabA. 6.1 HaBeAeHO TUIIOBI (ppakilii, IKi MOKHa OAEpP’KaTU IIPU AU-
(pepeHniioBaHOMY ILIeHTPU(YI'YBaHHI, ¥ IOKAa3aHO HAWBAKAUBIII (pepMeH-
TaTUBHI CUCTEMM KOJKHOI 3 HUX.

Tabauus 6.1. TunoBi ¢ppakiii KAITHH, IO 0AEP>KYIOTh
npu AugepeHIiioBaHOMY eHTPH(YryBaHHI rOMOreHariB

BimnenTtpose TpuBanicts
ODpaxist MIPUCKOPEHHS [UIs | LeHTpUdy- TumnoBi ¢pyHKIil Pppakmiin
pO3AiNeHHs,, g | TyBaHHS], XB

OO00IOHKH KITITHH, 700-1000 10 CuHTe3 HyKJIEITHOBHX KUCIIOT; 30epiranas i
sapa, MeMOpaHu nepe/ava craakoBoi iHhpopmatii (sapa)
OKUCHEHHS KIHLIEBUX TPOAYKTIB OLIKIB,
JimiziB, ByrJIeBOAIB 32 IONIOMOT 010
Mitoxonapii 10000-15000 10 KHCHIO; TPAHCIIOPT CJICKTPOHIB; OKHCHE
(dhochopumroBaHHS ; UK TMMOHHOT
KHCJIOTH; CHHTE3 CEYOBHHH

Jlizocomu; hparmes- Tinponasn; pepmeHTH, IO YTBOPIOIOTH i
TH MIKpOTPYOOUOK; 15000-20000 30 pyinrytots H,O, 1 pagukaiym KACHIO, 5IKi €
TIEPOKCUCOMH JTy>Ke TOKCHIHHMH.

Mikpocomu CuHre3 017K B, MyKOMOJTiCaXapHuIiB,
(pparmenTu enzo- (dhochorminepuaiB, TpHAMITITIIIEPHHIB,
MJIa3MaTHIHOL 100 000 60 rinpoiasu, peaykrasu, pocarasu;
CITKH); MEMOpaHU OKHCHEHHS IPUPOJHUX 1 CTOPOHHIX
Tonb ki PEUYOBHH KHCHEM

I'nikoniTHYHA cUCTEMa; TeKCO30MOHO(OC-
Po3unnna ¢dpakiis (haTHMI MUTAX; TIIKOTEHOTI3; KaTaboIi3M
(unTo30ImB) MYPHHIB 1 NIPUMIiIMHIB; CHHTE3 TJIIKOTEHY,

amiHOTpaHcdepas, KUPHUX KUCIOT

AOCAipKEeHHSI KYyABTYPH TKaHUH

MeTop, KyABTYPU TKAQHUH AO3BOASIE AOCAIAKYBaTH OioXiMiuHI Iporecu
B IIOIYAAIISIX TBAPUHHUX KAITHH 1 B PSAAL HACTYIIHUX KAITUHHUX TeHepallin.
KAITHHY | TKQHWHU MOJKYTH BUPOILIYBATUCS TIABKU B CEPEAOBUILIL 3 IIEBHUM
XIMIYHUM CKAQAOM. Y CepeApOBHUIl IIOBMHEH OyTH HAOIp yciX (hakTopis,
HeOOXIAHUX AAS POCTY i INATPMMAHHS JKUTTEAISIABHOCTI KAITHH (BiTaMiHY,
aMiHOKHUCAOTH, MiKPOEAEMEHTH TOIIIO).

Y KyAbTYypi TKQHUHK BUPOIYIOTh OaraTo pisHUX THUIIIB KAITHH, SIK 3A0-
POBUX, TaK 1 3A0IKICHUX. Ha TKAHMHHUX KyABTYpax BHMBYAIOTH Pi3HI BIIAU-
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BU (Pi3MYHUX I XIMIYHUX (PAKTOPIB, MOAEAIOIOTE Pi3HI OIOAOriUHI IpoIlecy,
AOCAIAKYIOTB ALFO AIKIB TOIIO.

IIpoTaroM OCTaHHIX POKIB TeXHIKAa BHUPOILIYBAaHHSA KYABTYPU TKAHWUHU
AO3BOASIE POOUTU TPAHCIIAQHTAIIiIO I'elIaTOLIUTIB, OAEPKAaHUX Bip eMOpioHa
Y¥ MOAOAOTO OpPraHi3My 3 METOI0 KOMIIeHCAllil ypakeHol neuinku. Llg me-
TOAWKA PO3TASIAAETBECS K aAbTEpHATHBA Ilepecajlli opraHiB. Hatiyacrimre
AASL BUPOIIYBAHHS B KYABTYPI BUKOPUCTOBYIOTH KAITMHM, BUAIACHI 3 130AB-
OBAHOI'O OpraHa 3a AOIIOMOrOX0 (DepMEeHTY KOAareHa3u abO0 TPHUIICHHY.
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PO3AIA 7. BIOEHEPTETHUKA

1. IIEPETBOPEHHS EHEPTII YV JKUBUX OPTAHI3ZMAX

Po3zaina Gioximil, 1110 3a¥iMaeTHCST TUTAHHSIMU TIEePETBOPEHHS i BUKOPUC-
TAaHHS €Hepril y JKUBUX CHUCTEMaX, HA3MBAEThCA OloeHepreTukoro. bioe-
HepreTHuKa IPYHTYETHCSA Ha IIPOIleCax OKWCHEHHS OPTraHIYHUX PEYOBUH.
[ToyaTKy BUBUEHHS €HEPreTUYHUX IPOIECIB y >XKMBHUX OpraHizMax OyAmM
3aKAaAeHl (hpaHIly3bKUM yueHUM AaByasdbe e B XVIII cT. Bin ymepie
3BEepHYB yBary Ha IOAIOHICTh 3ropaHHs OPTaHIYHUX PEYOBWH I103a OpTaHi3-
MOM i3 mpollecoM AuMXaHHS B TBapuUH. OCKIALKM HPU 3TOPaHHI pPeYyoOBUH
yrBOpIOtoTECa CO, 1 H,O, a mip yac AMXaHHS BUAIAIIOTBECA TaKi JK PEYOBU-
HU i IeBHa KIABKICTBH TenAa, TO /\aBya3be IIIAKOM AOTIUHO BBa’)KaB, IIIO
AVMXaHHSI OpTaHi3My — MpoIlec 3'€AHaHHS KHCHIO TOBITPS 3 BYTAeIeM i
BOAHEM OPraHIYHUX PEYOBUH BCepeAMrHI Tira. ExcliepumeHTH AaByasbe, a
TaKO>X MOr0 BHUCHOBKU IIOCAYKUAM OCHOBOIO AASI CTBEPAKEHHS, IO JKUBi
OPraHI3MU IAIIOPSAKOBYIOTBCS IEPIIOMY IIPUHLMITY TepMOAWHaMiKu. Lle
O3HaYae, IO CIAaAIOBAHHSA IYKPY [IO3a OPraHi3MoM (in vitro) i oKMcHeHHS
Moro B opraHi3Mi (in vivo) MO>KHa 300pa3uTH Y BUTAGAL XiMiUHOI peaxitii:

CgHy,06 +6 O, — 6 CO, + 6 H,0 + Tenno

I3 11bOTO Yacy B GiOAOTII MIITHO 3aKpINTMAOCH YSIBAEHHS, IO AMXaHHS B
OpraHi3mi (OKMCHEHHS) 3a CBOEIO CYTTIO € IIpOIlecoM "TOpiHHA", sgKe BipOy-
BAETHCA Ay7Ke MOBIABHO. OTIKe, ITOJKUBHI PEYOBHHHY, 1110 IIOTPAIIUAYN B OPraHi3M
3 DKero, € "TaArBOM', IKe 3rOpaE B OPraHi3Mi IIASIXOM TPUEAHAHHS KUCHIO
noBiTpg. Pazom 3 Tum, OyAaO 3BEpHYTO yBary Ha TOM (DakT, IO IIOBiABHE
"TOpiHHSA" OPraHiYHMX PEYOBWH B OPraHi3Mi iCTOTHO BiAPI3HSIETHCS Bia, Tako-
ro, 110 IIPOXOAUTH I103a OPraHi3MOM: IIO-Iieplile, BOHO BipOyBa€ThCS IIPU
HU3BKIN TeMIlepaTypi, IO-ApyTe, — IIPU BIACYTHOCTI IIOAYM'SI i, TTO-TpeTe, —
3a HAasTBHOCTI BOAHY, BMICT SIKOI B TKAHMHAX AOCHUTH BUCOKHH.

AAS TIOSICHEHHS Iepebiry OKHCHHMX IIPOIeCiB B OpraHi3Mi (IOBiAbHe
TOpiHHA) OyAM 3aIIPOTIOHOBAHI TilTOTE3UW aKTHBAlIlil KMCHIO B KAiTUHAX. [lep-
LIy CIpoOy MOSICHUTHA MeXaHi3M aKTUBAllil KMCHIO B OPraHi3Mi 3AIMCHUB
[ITenGaru (1860 p.), KOTpUM CIEpIly BiAKPUB aKTUBHUU KHCEHb — O30H,
IO Ma€ 3AATHICTh OKWCHIOBATH PEYOBUHU 1 IIPU 3BUYAUHIN TeMIlepaTypi.
Ha 11i#1 miactasi llenb6aliH OpUmyCcTUB, 110 B OPraHi3Mi IIip BIIAMBOM AETKO-
OKHUCHIOBAABHUX PEUYOBUH BiAOYBAETHCSA PO3IIENAEHHS MOAEKYAU KHCHIO
Ha ABa aroMu 030HY (O=0O — O=+ =0), g9Ki AerKO OKHCHIOIOTH IHIIIi
peuoBuHu. OpHaue rinoresa lllenOaliHa He Oyaa MIATBEpPAKEHA €KCIIEpU-
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MEeHTaAbHO. 3HaueHHA npallb lllenOaiiHa TIABKM B TOMY, IIIO BOHM CTaAU
TIOYaTKOM HACTYIIHMX TeOPid aKTUBAIlil KMCHIO B OpPraHi3Mi.

Y 1897 p. Oyaa oOrpyHTOBaHA Ileplila TirnoTe3a 0iOAOTiYHOIO OKMCHEH-
Hs, Ha3BaHA TilOTEe30l0 MEepeKUCHOro (MepOKCUAHOTO) OKMCHEHHs. Ii 3ar-
POIIOHYBAAU OAHOUYACHO POCIMCBKO-yKpaiHCchbkuM yueHunt O.M. bax Ta
HiMenbkui EHrAep. Lli aBTOpM BBa’Kaaw, IJ0 MOAEKyAA KMCHIO B TiAl JKU-
BOTO AKTHUBYETHCS AETKOOKHCHIOBAABHHUMHU PEUYOBHMHAMU, aAe 3a IHITNMU
MexaHiZzMaMu, HiXK Ile nepepbavaB LllenOaiiH.

[Tpumyckanoch, 110 B Opolieci aKTHBAllil KMUCHIO BiAOYBa€THCI PO3-
puB He 000X 3B'S3KiB, @ TIABKHA OAHOTO, i B IIOAQABIIIOMY OKMCHEHHS BiAOY-
BAETHCA IIAIXOM NIPUEAHAHHSA AO PEYOBUHM BCi€l MOAEKYAU KUCHIO 3 YTBO-
PEHHAM MOAEKYAU IIEPOKCHUAY:

A +0=0— A/\O|
Kucens y 1ii1 peakiiil IPUEAHYETECA AO OPraHIYHOI PEYOBUHU (IIO-
3HayeHOol OYKBOIO A), IO Ma€ 3AATHICTH AO @BTOOKHMCHEHHS — OKCHUTIeHa-
3U. Aa@Al yTBOpeHUN IIEePOKCHA BIAAQE€E AaKTUBOBAHUM KHCEHb CyOCTPAaTOBI
OKHCHEHHS 3a AOIOMOTIOI0 (DepPMEHTY IePOKCUAA3H!

0
Aib + cybcTpaT —> cy6eTpar OKUCHEHNIA + A

Takum 4mMHOM, y IIPOIleCi OKMCHEHHS, 3a EPOKCUAHOIO TilIOTe3010, He-
0OXiAHO ABa (PEpMEHTH — OKCHUTreHAa3a, SKa aKTUBYE KMCEHb 3 YTBOPEHHSIM
IIEPOKCHAY, Ta IIEPOKCUAA3Q, KA OKKMCHIOE PEYOBUHY 3a AOIIOMOTI'OO II€POK-
cupy. Aae misHinle OyAO IIOKa3aHO, IO LieM MeXaHi3M € He IOAOBHHUM, a
TIABKU OKPEMMM BUIIAAKOM OIOAOTIUHOTO OKHMCHEHHS, 1 He Ma€ BiAHOIIIEHHS
MO eHeproszade3leyeHHs TKaHWH. TaKM TUII OKUCHEHHS OPraHiuHUX Pedo-
BHH Ma€ MiClle B €HAOIAA3MATUYHOMY PETUKYAyMI IIeUiHKY, i MOro Ipu3Ha-
YeHHS — 3HEeIIKOAKYBATH IIASIXOM OKWCHEHHSI TOKCHMYHI PEYOBHHU.

Ipero TIpo akTUBAIliI0O KUCHIO B Mpolieci 6i0OAOTIYHOTO OKMCHEHHS TTPOo-
MOBYXUB 1 3HQUHO PO3BHHYB 3HaMeHUTUU HiMenpkuil yuyenuur O. BapOypr.
Bin po3po0OuB BUEHHS, 3TIAHO 3 SKMM aKTHBAIlil KUCHIO € KAIOUOBOIO AaH-
KOIO B OiOAOTIUHOMY OKUCHEHHI, pe3yABTATOM SIKOTO € 3'€AHaHHS KUCHIO i
BOAHIO 3 YTBOPEHHSIM BOAW. BapOypry HAAeKUTH TAaKOK BIAKPUTTS TI'eM-
BMICHOTO (DepMEeHTy — IIUTOXPOMOKCHAA3YU, IIJO0 aKTUBYE KHCEHb Yy IIPO-
1eci OiOAOTIYHOTO OKMCHEHHS$, BiH JKe BIIepllle CKOHCTPYIOBAB amllapaT AAS
BMBUEHHS TKAHMHHOTO AUXAHHS, Ha3BaHUM MOTO iMeHeM.

Tpeba 3a3HauuTH, IO OAHOYACHO 3 BIAKPUTTAM ITUTOXPOMOKCUAA3U
OyAM BIAKPUTI (PepMEHTH AETIAPOTeHa3H, sKi 3AATHI BIAIIEIIAIOBATH Bip
CyOCTpaTiB aTOMM BOAHIO 1 ITUM CaMMM OKHMCHIOBATHU 1X. Byaa 3ampomnoHo-
BaHa HOBA TilmoTe3a OiOAOTIUHOTO OKMCHEHHS, 3TiAHO 3 SIKOIO BHU3HauaAbHa
POAB BiABOAMAACE ITPOIlecaM AETIAPYBaHHS CyOCTPATIB (BiAlllelIA€HHS aTOMIB
BopHIO). Lo ipero BipcToroBanu Ilanapin, Binana, TyrOepr Ta iH. TinbKu 3
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BipkpuTTAM v 1933 p. KelAlHUM IIMTOXPOMIB, fKi BUSBUAUCH TPOMIZKHUMU
IIePEeHOCHUKAMU eAeKTPOHIB Bij BOAHIO AO KHUCHIO, OYAUM Y3TOAJKEHI OKCHU-
Aa3Ha KoHIlemnIliga BapOypra 3 aeripporeHasHoro [lanapina, Binampa. Lle
03HAYaAo0, 110 SIK aKTHUBAITi aTOMiB BOAHIO B CyOCTPATI 3@ AOIIOMOTOIO AETIA-
pOreHas, Tak I aKTUBAIlid KUCHIO 3a Y4aCTIO IUTOXPOMOKCUAA3U € HEOOXIA-
HUMH CKAQAOBUMHU AGHKAMM OIOAOIIYHOIO OKUCHEHHS, SKe BIAOYBAETHCHA B
TKAHMHAX OpraHizMy. TakuM 4MHOM, Teopis GiOAOTIYHOrO OKMCHEHHS, BIIEP-
e 3anpornoHosBaHa y XVIII cT. AaByasbse sK IIPOLEC IIOBIABHOI'O TOPIHHS,
1110 IPU3BOAUTE A0 yTBOpeHHs CO,, H,O i eHeprii, Oyaa 3aBepilieHa TiABKU
B XX cT. B onpamtosanHi ii Oparn yuacTe TakoK Keriaig, Kpebc, Mituena,
Aeninpxep, Hanc, Pekep, Beniriep, Enreavrapar Ta iH. LluMu >k aBTOpamMmn
OyAO AOBEAEHO, IO OKMCHeHHA cyocrpariB Ao CO, i H,O 3 BupireHHAM
eHeprii BiAOyBa€eThCA B PI3HUX TKAHWHAX OPraHi3My, TOMYy OiOAOTiYHE OKHC-
HEeHHS Ha3WBAaIOThL Ie TKAHUHHUM ab0 KAITUHHUM AuxaHHIM. OCHOBHUM
MiCIleM y KAITUHIi, A€ 3aBepUIyEThCS OKMCHEHHS CyOCTPaTiB Ta BUAIAIETH-
Cs eHeprid, € MITOXOHApPIl, TOMy IX Ha3BaAW €HEPreTUYHUMU CTaHIIIMU
KAITHHU. B MITOXOHApPIAX BIAOYBA€TBCSA HE TIABKM OKHUCHEHHS CyOCTpaTiB
IIAIXOM BIAIIETIAEHHS aTOMIB BOAHIO 1 IIepEHECEHHS OCTAHHIX Ha KUCEHBD,
ane 1 OAHOYACHe NepeTBOPEHHS Ta 3alacaHHs eHepril y XiMiuHil (opmi B
TaK 3BaHWX MaKPOEpTiuHWX 3B'si3Kax apeHo3wHTpudocdaty (ATD).

[3 BUKAAAEHOTO 3pOOMMO BUCHOBOK, 1110 OiOAOTiUHEe OKMCHEHHS KaTani-
3yeTbCa (pepMeHTaMU I MOJKe BIAOYBATHCA TAKUMU IIAIXAMU:

1) mpuepHAHHS KUCHIO AO CyOCTpaTy OKMCHEHHS;

2) BIAILIETIA€HHS BOAHIO Bip CyOCTpaTy (A€TiApyBaHHS);

3) BIAIIIENIAGHHS €AeKTPOHIB.

Ane B KAITHHAX, KpiM eHepro3abe3nevyyBaAbHOTO OKUCHEHHS, SIKe Ha-
3UBAETHCS TKAHUHHUM AUXAHHAM, ICHYE I1]e AeKIAbKa PI3HOBUAIB MOrO, IIPU-
3HAUEHHS SKUX iHIIe.

[Topy4 i3 TepMiHOM "eHepreTW4HUI OOMIH" YAaCTO BUKOPUCTOBYIOTH
TepMiHU "TKaHMHHE AUXaHHg" ¥ "OioAoriuHe oKuUCHeHHS". 3HAUEHHS ITNX
TepMiHiB 30iratoThbCd AHWIIEe YaCcTKOBO. TKaHMHHE AMXaHHSA BKa3ye Ha IIO-
TAMHAHHA KUCHIO U BUAINEHHS BYTAEKHCAOIO ragy. Ilia eHepreTmyHuM 00-
MIiHOM PO3yMIiIOTh II€EPETBOPEHHSI €Hepril Xap4oBUX PEYOBUH B €HEPTIIO
AT® a6o B ixm dpopmu ximiunoi eneprii (HAADH, HAAH, H™) i Bukopu-
CTaHHA ITUX (POPM eHeprii AAd BUKOHaHHA poOotu. HaszBa 6ioAOTiYHOTO
OKHCHEHHS iHOAl B’KMBAETLCS B TOMY JK 3HAUEHHI, 1110 M TKaHUHHE AWXaH-
He. Ane yacTille 1ip 6i0AOTIYHUM OKHUCHEHHSM PO3YMIiIOTh YCIO CyMYy OKHUC-
HO-BIAHOBHUX IIPOILIECIB, 1110 BiAOyBAIOTHECS B KAITUHAX OpraHi3my. [1po Buau
OIOAOTIYHOTO OKUCHEHHS ITiA€ MOBA B ITLOMY PO3AIAI.

BioenepreTrnka BKAIOYA€E 3 BY3AOBI ITUTAHHS:

1) ARepenra eHeprii;

2) cocobu mepeTBOPEeHHs i HarpPOMaAKeHHsI eHepTil;

3) MIASIXU BUKOPUCTAHHS eHepril.
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[Nepuiopxepeno eneprii Ha 3eMAl — cBiTAoBa eHepria CoHIg. ABTO-
TPO(HI OpraHi3aMu (3eAeHi POCAWHU), IOTAWHAIOUM CBITAOBY €HePIio, Iie-
PEeTBOPIOIOTE ii Y mpoleci (pOTOCHMHTE3y B NOTEHIINHY €Heprilo XiMiuHUX
3B'sI3KiB CUHTE30BaHUX OPTaHIYHUX PEYOBUH. 3eAeHi POCAMHU 3eMHOI KyAi
3a PIK YTBOPIOIOTE OAM3BKO 100 MADA T OPraHIYHUX PEYOBUH, Y IKUX MICTHUTh-
csi 6am3bko 1,8+ 108 kA eneprii. [Ipu 11bOMY BOHUM BOUPAIOTH OAM3BKO
1,7+ 108 T CO,, BuAiAIOTE OAU3EKO 11,5107 T O,. I'eTteporpodHi opraHis-
MM, 30KpeMa AIOAU, BUKOPUCTOBYIOTH €HEprilo, II[0 BHUAIASIETLCS B IIPOIIECi
OKHUCHEHHS OPraHiYHUX PEYOBUH, TOOTO BYTAEBOAIB, JKUPIB, OIAKIB DKi. Y
AOPOCAOI AFOAMHU 3a AOOY 3BinbHAeTBHCA 8000-12000 kAJK eHeprii, 9Ka BU-
KOPHUCTOBYETHCI KAITMHAMU OPTaHi3My AAS BUKOHAHHS Pi3HOTO BHAY POOO-
TH, @ TAKOXK AASI MIATPUMKHM TeMIIepaTypy TiAa.

Ski MexaHi3MU TIpoIleciB IepeTBOpeHb eHeprii B JKUBUX OpraHizmMax?
Y 3araAbHUX pUCax yCl eHepreTUYHI IIePeTBOPEHH IIIATTOPIAKOBYIOTECA I i
II 3akonam TepMoapmHamiku. Lle o3Hadae, 110 eHepria He CTBOPIOETHCS 3
HIYOTrO i He 3HUKA€E, a IePeTBOPIOETHCA B €KBIBAAEHTHHUX KIABKOCTSAX 3
OAHOTO BUAY B iHIINH, 3a Il NpUHIIMIIOM TepMOAWHAMiKKM — BcgKa poOoTa
CYIIPOBOAJKYETBCS BUTpPAuaHHAM €Hepril Ta 3MeHIIeHHIM I'DaAi€HTIB. Are
He BCSKa €Heprid 3paTHa Ha poOoTy. SIKIno Oyab-gKa OpraHiyHa pedoBHHA
3ropsi€ y KaAOpPUMeTpi, BOHA 3BIABHSAE TelAO. [IpoTe Tenno He Mo’Ke OyTH
ICTOTHUM AJKEpEAOM €HeprIil A JKUBUX OPraHi3MiB. BOHO CAY>KUTH JKUBUM
OpraHi3MaM TIABKU AAS MIATPUMKHU OITMMAABHOL TeMIlepaTypy TiAa.

TennaoTa 3rOpsgHHS OPraHIYHUX PEYOBUH, a0O TEIIAOBMICT, €HTAABIIiS
(H) crrapaeTbesa i3 ABOX yacTHH. Ta YacTWHA MOBHOI €Hepril 3ropsgHHS, 110
MO>Ke OyTHM BUKOPUCTAHA AAI BUKOHAHHS POOOTH, HA3UBAETHCS BIABHOIO
eHeprieto (eHeprieto [i6ca). A Ty 4yacTHHY eHeprii XiMiYHOTO MIPOIleCy, 110
He MO)Ke IIepeTBOPIOBATHCH y POOOTY, Ha3UBalOTh 3B'SI3aHOIO eHepriero i
BUPaXXaroTb AOOYTKOM TS, pe T — abCOAIOTHaA TeMIleparypa, S — €HT-
pomniga. EHTpomia XapakTepusye CTYIliHb HEYIIOPSIAKOBAHOCTI CHUCTEMHU Ta
Mipy po3cifoBaHHS eHeprii y BUTAsial Terna (Q):

s_Q
T
7KuBi opraHisMu BHCOKOOPTraHIi30BaHi, TOMy IX €HTPOII HEBEAHKA.
BoHnwu 30epiratoTh 1je¥i HU3BKOEHTPOIIIWHUIN CTaH 3a PAXyHOK IABUINEHHSI
€HTPOIIIl 30BHINTHBOTO CEPEAOBUIIA.

OcHoBHe pPiBHSIHHS, SKe 3B'SI3y€ €HTaAbIIiI0, BIAbHY eHeprito 1 eHTpo-
miro, Mae Burasgp: G = H — T «S. 3MiHa BinbHOI eHepril y Xoal peakiii A —
B npu mocTiMHUX TeMmIlepaTrypax i TUCKY BUPaka€TbCs (POPMYAOIO

AG = AH — T-AS

Ll BeAMUYMHA CAY>KUTH AAS OLIIHKHM HAIIPIMKY Ilepeliry peakiii. SKiimo
AG Bip'eMHa, TO BiAbHA €HePris, 110 MICTHTBLCSI B PeUOBHHI B, MeHIIa, HixK
BiABHA eHeprisg pedoBUHU A, TOOTO BiABHA €HEPTid 3MEHIITYEThCS, BUAIAIETHCS
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B XOAl peakilii. Taki peakiiii MOXKYTh Ilepe0iraTé CaMOBIABHO 1 Ha3MBAIOTh-
Cs eK3eproHivHuMu. BoHM TepMOAMHAMIUYHO BUTIAHI, OO0 3AiMCHIOETLCS Iie-
pexia Bip HECTIMIKOTO CTaHy 3 BUCOKOIO XiMiYHOIO €HEePri€to A0 OiABII CTiMKO-
TO CTaHy 3 MEHIIOI0 XiMiuHOIO eHeprieto. | HaBnaky, akio AG — aAopaTHa
BEAWYMHA, TOOTO BiABHA eHepria 3pocTae (y pedoBuHI B OirbIlg, HIXK y A),
TO peakllisg He MOXKe BiAOyBaTHCA Oe3 BUKOPHUCTAHHS eHepril 330BHI, i TaKy
PeaKIiito Ha3WBAIOTh EHgeproHIYHO0. EHAEProHiuHI peakilii MOKyThb OyTu
3AIMCHEHI TIABKU TIPU MMOEAHAHHI 3 €K3eproHiYHUMM peakilissMu. AAS Tako-
TO TIOEAHAHHS HEeOOXIAHO, 1100 OOMABI peakilii MaAu SIKyCh CHIABHY IIPO-
MDKHY CIIOAYKY. Haituacrine 3B'a3yBaabHIM areHToM BUcTynae ATO. Akio
O eK3eproHiuHi peaktil mepebiraan cami 1o cobi, TO XiMiuHa eHeprid, 110
3BIABHAETBCS, BTPA4arach OU Y BUTASIAL TEIIAOBOL. TOMY B JKMUBOMY OpraHi3mi
3 €K3eproHiYHMMM peakKIlidMi OKMCHEHHS OPTraHiYHMX PEYOBUWH Yy IIpOIleci
KaTaboAi3My crpsiKeHi peakilii eHaeproriuni, cuaTesy ATO i3 AAD i me-
opranignoro gocdary (puc. 7.1):

co, \/ ‘ ¢ AT® + H,0

OKUCHEHHS Peakuji AKTUBHMIA M’sizoBe FeHepauis
KIITUHHOTO BiocuHTe3y TPAHCMOPT ~ CKOPOYEHHS  eNIeKTPUYHOro
nanuea (ximivHa (ocmoTMYHa (mexaHiyHa noteHyiany

/ po6oTa) po6oTa) po6oTa) (enekTpuyHa
poboTa)
o, AL® AL®

Ao
AD® + OH )

Puc. 7.1. Cxema eHepreTHYHOIO IUKAY B KAiTHHaX.

VY cBoio 4epry eHepris ripApoaizy AT@D BUKOPUCTOBYETHCS KAITHHaMU
AASI BUKOHAQHHS BCiX BIAOMUX €HAEPrOHIUHUX IIPOLIECIB:

1) peaxiiii CUHTe3y BYTAEBOAIB, AiMMiAIB, OiAKIB, HYKA€IHOBUX KUCAOT;

2) MexaHiYHOI POOOTH, HAaTPUKAQA CKOPOYEHHS M'SI3iB, PyXy XpOMO-
COM IIpY MITO3i;

3) aKTUBHOTO TIepeHeCceHHsT PeUOBUH Uyepe3 MeMOpaHU IIPOTU TPajie-
HTa KOHIIEHTpALlii;

4) 3a0e3meueHHs TOYHOI IIepeaayi reHeTUYHOI iHdopMariii;

5) eAeKTpUYHOI pOOOTU — HNPOBEAEHHT HEPBOBOIO IMITYABCY.

Otmxe, ATO BUCTyTIa€ SIK IIePEeHOCHUK XIMIiYHOI eHeprii, SKull 3B's13ye
KAITHHHI IIPOLECH, IO CYIIPOBOAKYIOTBECS BUAIACHHAM €Hepril, 3 TUMU IO-
AOBHUMU BHAAMM KAITMHHOI @KTUBHOCTI, B IKUX €HEPrisd CIIO>KUBAETHCH.

2. MAKPOEPITYHI CITIOAYKU

ATO® BipAHOCUTBECS AO CIIOAYK, 1110 MICTATH MaKpOepriuHi 3B'd3KH, TOOTO
OaraTi eHepriero. 3a3HaUUMO BiAMIHHICTH IOHATTS "“OaraTuii eHeprieio 3B's-
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30K" y 6ioximii Bip moHATTS "eHepris 313Ky y ximii. [Tip ocTaHHIM IOHATTSM
y Ximii po3yMiroTh eHeprito, HeOOXiAHY AAS PO3PUBY 3B'S3Ky MiJK ABOMa aTo-
MaMH B MOAEKYAL (AASI PO3PWBY MaKpPOEPTiYHMX 3B'$I3KiB TaKOXK MOTPiIOHO
3aTpaTuTU eHeprito). Poarasgaatoun B GioxiMii BUCOKOeHEepreTUYHi Ta HU3b-
KOEHEepreTHYHi 3B'SI3KU 1 CIIOAYKH, €Heprilo 3B'I3Ky BU3HAYAIOTH SIK BIALHY
€HEPIIIO, IIJ0 BUAINIETECS IIPU TIAPOAITUYHOMY PO3IaAl AQHOI CIIOAYKHU.

Y peaktii ATO + H,O - AAD® + @y 3MiHa BiABHOI eHeprii AOpiB-
Hioe 34,5 KAK/MOAB. 3MIHU AAS IHIMWX peakiin riapoaizy ATO, AAD i
AMOD CKAAAAIOTH:

ATD + H,O > AMOD + ODy (37,4 KAK/MOAB)
AAD + H,O0 > AMO + Oy (36,3 KAK/MOAB)
AMO® + H,O — apenosun + Oy (9,6 KAK/MOAB)
3B's1I30K BBa’KAETHCSI BUCOKOEHEPTEeTUYHMM, SKIIO IIPU TiAPOAi3i #ioro
3BIABLHSAETHCS Oiabllle 21 KAJK (3a iHmmMu axeperamu — 30 KAJK/MOAD).
TakuMm umHOM, ¥ MOAeKyAl AT® € ABa MaKpoepriuHux 3B'SI3KH, SKi Xapak-
TEepPU3YIOThCS BEAWYMHOIO BiABHOI eHepril 28-37 kAK/Moab. Makpoepriu-
HUM 3B'130K MicTuUTh i AAD, are mipu Horo riapoaiszi poo AMOD i @y eHepris
BHUAYYAETHCI Y BUTASIAL TeIlAQ.
®opmyra ATO i3 MakpoeprivHUMU 3B'SI3KaMU:

NH,
= N
(s
noI S N
(0] (0] (0] H o
[1] I Il
HO—I?~O—FI’~O—F|’—O-H2C H H
OH OH OH H
OH OH

3a3HauMMo, IO B PIZHUX AKeperax HABOAATBCS Pi3HI 3HaueHHa AG
riapoaizy ATO®. Lle nOsSICHIOETBCS TUM, ITI0 PearbHe 3HaUeHHS BiABHOI eHeprii
riapoaizy ATO (Ta iHITMX CIOAYK) 3aAeKUTH Bip KoHIeHTparii ATO, AAD,
AM®, Ow, ioniB Mg?*, Beanuun pH i Temmeparypu. [Ipy cTaHAQPTHUX
ymoBax (pH 7,0; remmepaTtypa 25 °C; kounenTtpartiis ATO, AAD i Oy, pisai
1 M; mapauiok iouiB Mg?*) G aopiBaioe 34,5 KAK/MOAb. Are y KAITHHAX
roHilenTpatiii ATO, AAD, ®y Habarato mennr 1M, He opHaAKOBiI MiXK co-
0010 Ta Pi3Hi AAg pi3HUX KAITHH. Kpim Toro, pH Tako)X $KOIOCH Mipoio
BiApI3HAETBCA Bip cTaHpapTHOrO 7,0. TOMy cHpaB>XHE 3HAUeHHS 3MiHU
BiABHOI eHepril mpu Tippoaidi AT® y diziororiyHNX yMOBax HEPEBUIITYE
3MiHy CTAHAQPTHOI BiABHOI eHeprii (34,5 KAJK/MOADL) i KOAMBAETLCSA Y Me-
Kax 40-60 kA)K/MOAb (Y cepepHboMy 50 KAJK/MOAB).

Beanunnu AG AAS TIAPOAI3Y PSAY IHIIMX CIIOAYK, 30KpeMa aHTIAPHAIB
docdhopHOI KUCAOTH, HaBeAEHI y TabA. 7.1. 3a3HaunMMO, IO Psgp BHCOKOE-
HEPreTUYHUX CIOAYK MAOTh OIABIITY BiABHY €Hepriio rippoaidy, HibxXK ATO.
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Hanpukaap, docdoenoanmipyBar ado 1,3-paudocdorainepar, 1Mo yTBOPIO-
IOThCS IIPU PO3IIENNEHHI IAIOKO3U AO AAKTATy. AA€ IIi CIIOAYKH (HAABHCO-
KOeHepreTUyYHi) IIipA Ai€l0 crnenudivHMX KiHa3 MOJKYThb IepeAaBaTH CBOI
doccarri rpymm TiabKu Ha AAD, 110 TPU3BOAUTE A0 yTBopeHHsT AT®, i He
MOJKYTh CAY’KUTU AKEPEAOM €Hepril AA IHIMWX CIHOAyK. ITpoMikHe 3Ha-
peAHUMKa “6ioximMiuHoi eHepreTruHoi Baatoty”. PiBHoninHi 3 AT® inmm HyK-
reosuprpudocdaru (I'TO, YTO, LUTO, TTD).

Tabawunst 7.1. CtaHAapTHa BiAbHa eHepris riapoaizy (AG)
A€SIKHX BHCOKOCHEPIreTHYHHX Td HU3bKOCHEePreTHYHUX CIIOAYK

Cromyku A G °, k/[x/mMornb
dochoenommipysar 62
1,3-nmudocorminepar 49 - 55
Kpeatundocdar 43
CyknuHii-KoA 43,5
Anetmin-KoA 30-35
[Mipodocdar 28,3
I'moko30- 1-hocar 21
I'mrok030-6-hochar 13,8
I'minepodocdar 9,2
MansTo3a 16, 7
JlakTo3a 12,5

Yomy npu rippoaizi ATO Ta iHIIMX MaKpPOEPridHUX CIIOAYK BHUAINSIETD-
€4 3HAYHO OiAbIIle eHeprii, Hi’K, HAIIPUKA3A, IIPH TIAPOAi3i TAtoko30docdaTiB ¢
Lle 3yMOBA€HO BAQCTUBOCTSAMMU BCI€l CTPYKTYpPU MAKPOEPITUHOI CIIOAYKH, a
He TIABKU 3B'SI3KOM, IIPH TIAPOAITMYHOMY PO3PUBi SIKOTO BUAIASETHCS BiAbHA
eHepris. [cHye pgp (pakTopiB, SKi BHOCATH CBiM BKAQA Y IIPOLEC 3BIABHEHHS
BEAMKOI KiABKOCTI BIABHOI eHeprii pu TiAPOAi3i MaKpOepTriuHuX 3B'SI3KiB:

1) enexTpocraTtrune BipmrroBxyBauHs. [1pu pH 7,0 y moaekyai ATO® Bci
yotupu rpynu OH 3B's13ani 3 hocdopom i HecyTh HeraTuBHi 3apsiau (ATDY).
BipIITOBXyBaHHS OAHOMMEHHUX 3apSAIB IIPU3BOAUTHL AO €AEKTPOCTATAYHOL
HaNpyTu y BCii MOAEKyAi, 0cobamBO 3B'sa3Ky P-O-P. Koan 3B's30K po3pu-
BAETBCH, EACKTPOCTAaTUYHA HAIpyTra 3HIMAEThCA 3@ PAaxXyHOK IIPOCTOPOBOTO
PO3'€AHAHHST HETaTUBHO 3aPsSiAKEHUX MTPOAYKTIB Tiapoaisy AADY i HPO,Z;

2) (paKTOP KOHKYPEHTHOTO PEe30HAHCY. ABa IPOAYKTH TiaApoAisy, AAD*
i HPO,*, € pe3oHaHCHUMHU TiOpUAAMH, TOOTO TaKUMU CTPYKTyPHUMU POP-
MaM¥, 1[I0 MAOTh ITABUINEHY CTIMKICTh, 00 YaCTHHA IX eAeKTPOHIB Ilepely-
Ba€ B KOHQIrypamifx 3 HUKYMMHU €HEPreTUYHUMU PIBHIMH, IIOPiBHSHO
3 ATO;

3) BupinenHs mpoToHiB. CymapHe piBHAHHS Tiapoaizy AT® Mae Takuin
BUTASIA;

ATO#+ + H,0 — A% + HPO,? + H*
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3B'si3yBaHHS IILOTO IIpOTOHA 3 OydepHUM cepepoBuineMm (pH 70)
3CyBa€ PEaKIIit0 BIIPABO, L0 BHOCUTb BKAQA Y 3MIHY BIABHOI eHepril.

[Tpu rippoaisi HU3BKOeHepreTUUHUX (pocdaTiB I1i paKTOpU He3HauHi
abo B3arani He CIIOCTEpPITalOTLCS.

2.1. IuteHcuBHicTh OHOBAEeHHS AT® B opraHizmi

Ska kirpKicTe ATO® cHHTe3yeThCS 1 pO3MAAAETHCA 3a A00Yy? Aopocaa
3A0POBa AIOAMHA Macoio 70 Kr IPU CUAAYIN pOOOTI TOBUHHA CIIOXKUBATH 3a
AE€HBb DKi KanopikHicTio 6Am3bpKO 12 000 KAJK. XapyoBi IIPOAYKTH PO3-
LIENAIOIOTBCSL Y TIPOIleci MeTabOAI3MYy, a BiAbHA €Hepris, IO 3BIABHSAETHCS
IIpU IIOMY, BUKOPUCTOBYETHCI AT cuHTe3y AT, akuil Aanl BUTpadaeTh-
Cs Ha BUKOHAHHS XiMIUHOI, MEeXaHIYHOI, OCMOTUYHOI ¥ €AeKTPUYHOI POOIT.
EdexTuBHICTb IIepeTBOpPeHHST eHepril XapuoBUX IIPOAYKTIB y eHeprito ATO
AopiBHIOE 1TpubAM3HO 50 %. Bpaxosyrouy, 110 nipu rippoaisi ATO y ¢isio-
AOTIYHUX YMOBaX 3BIABHAETHCS 50 KAJK/MOAL BIABHOI eHeprii, MOyKHa BU3Ha-
qyuTH KiABKicTE AT®, gka yTuaizyeTbcsa 3a p00y: 6000:50 kKAK/MOAL =
120 Mmoab = 60 kT AT®D. Are B opraHi3Mi AIOAMHYM MiCTHUTBCSI BCHOTO OAM3b-
Ko 50 r AT®, Tomy 11 KirbKicTe AT® XapakTepusye He 3ararbHy Macy
AT, a mBuAKicTb o6opotry ATD-AAD. Po3paxoBaHO, 1110 KOJKHA MOAEKY-
Aa ATO po3napaeThbesl i 3HOBY pereHepyeThes 2,5 Tucsdi pasiB 3a pA00y,
TaK IO CepPeAHsT TPUBAAICTE 11 skutTsa MeHIa 1 xB. Cunre3 ATO i3 AAD i
@;; 3AICHIOETBCST ABOMA IIIASIXaMM — OKHMCHIOBAABHUM (POCOPUAIOBAH-
HAM i cyOcTpaTHUM (POCHOPUAIOBAHHAM. Y OIABIIIOCTI KAITUH TOAOBHUM
IIPOLIeCOM € OKMCHIOBaAbHe (POCHOPUAIOBAHHS.

3. TKAHVMHHE AUXAHHS

XimiyHa eHeprid OpraHiuHUX PEYOBUH IKi (BYyTAE€BOAIB, JKUPIB, OiAKiB)
[IepPeTBOPIOETLCS B eHeprito Makpoepriunux 3B'a3KiB AT® y mporeci TKa-
HUHHOTO (KAITUHHOIO) ArXaHHS. CyTb HOrO 3BOAUTHCSA A0 OKMCHIOBAABHOTO
PO3IENAEHHSA MOAEKYA OPIaHIYHIUX PEYOBHH, 1110 CYIIPOBOAJKYETHCS CIIOJKU-
BaHHaIM O, 3 BupineHHAM H)O i CO, i 3BiABHEeHHAM eHeprii. Ha nepiioMy i
APYTOMY eTallaXx KaTaDOAI3MYy BYTA€BOAIB, JKUPIB 1 OIAKIB 3BIABHAETHCS He-
BeAUKAa KiABKICTb eHeprii, BIATTOBiAHO OAM3bKO 1 i 10 %, mpudyomy Ha nep-
LIIOMYy eTalli BOHA PO3CIIOEThCS y BUTAGAL TellAg, @ Ha APYrOMY 4YacTKOBO
BUKOPUCTOBYETHCSA AT cuHTe3y ATO (y mporeci cybcTpaTHOro hocdopu-
AIOBAHHA IIiA 4Yac TAIKOAI3y). OCHOBHa Maca eHepril 3BIABHIETHCSI Ha Tpe-
TBOMY €Talll OKMCHEHH IIOKUBHUX PEYOBUH, 110 PEAAI3ZYETBCS Y MITOXOHA-
PifiX i BKAIOYAE peakilil IIMKAY AUMOHHOI KUCAOTH (ITUKAY Kpebca) Ta AaH-
ITIOT TIepeHeCeHHsI eAeKTPOHIB i TPOTOHIB Ha KUCEHb (AUXaAbHUMN AQHITIOT).
Y LMKAI AMMOHHOI KUCAOTH BYTA€IleBI aTOMM CyOCTpaTiB OKMCHIOIOTBECH i
3BIABHAIOTHECA Y BUTASAAL CO,. OKHCHEHHS BYTACIIO BiAOYBAETBCS 3a paxy-
HOK KHUCHIO CaMHMX CyOCTpaTiB i KMCHIO BOAU. ATOMU BOAHIO (€A€KTPOHM I
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IIPOTOHU) BiAPUBAIOTHCSA Bip CyOCTpPATIiB i IIEPEHOCATBCI KOMIIOHEHTaMU
AUXAABHOTO AQHITIOTa HA MOAEKYAIPHUN KUCEHB, BIAHOBAIOIOUM MO0 AO
BOAU. BinbHaA eHepris, 110 3BIABHIETBCA B AUXAABHOMY AQHIIOIY IIiA 4ac
€AEeKTPOHHOTO TIepeHeCeHH s, BUKOPUCTOBYETHCS AT cuHTe3y AT i3 AAD
i Oy MIAIXOM OKHUCHIOBAABHOTO (POCOPUATOBAHHS.

TakuM 4MHOM, IIponec OIOAOTIYHOrO OKHUCHEHHs CyOCTpaTiB — IIpo-
MDKHUX IIPOAYKTIB MeTaOOAI3MYy BYTAEBOAIB, JKUPIB 1 aMIHOKHACAOT — BiAOY-
BAETLCS HE 3a PAXYHOK NPUEAHAHHS aTOMIB KHCHIO AO MOAEKYAU PEYOBU-
HY, a IIIAIXOM BiAllleIIAeHHS aTOMIB BOAHIO (A€TiApYBaHHS) i OaraToeTanHo-
ro IlepeHeCeHHS eAeKTPOHIB I IIPOTOHIB HA MOAEKYASIPDHUU KHUCEHB.
3a3HauuMo, IIJ0 B OpraHi3Mi MarOTh Miclle i peakllii OKMCHEeHHSI CyOCTpaTiB,
KOAW aTOMU KHCHIO BKAIOYAIOTBCSA Y MOAEKYAY CyOCTpaTy abO KOAU CyO-
cTpar pearye 0e3nocepepHBO 3 O,. Are IIPU TaKUX PEakljigX HEMOKAUBUN
cunTe3 AT®. Exepris OKMCHEHHS IIPX [TbOMY BUKOPUCTOBYETLCS AAST 3HEIII-
KOAJKEeHHSI TOKCHUYHUX a00 OiOCMHTE3y HOBUX PEYOBUH.

®epMeHTH, gKi KaTani3yloThb OKMCHEHHS CyOCTPATIiB LIAIXOM AETiApY-
BaHH{, HA3UBAIOTLCA AeripporeHa3aMu. PO3pI3HAIOTHL ABI Dyl Aerippore-
Ha3: HIKOTUHAMIAAWHYKACOTHUAHI (IIpUAMHOBI) 1 (daaBiHOBI. OKUCHEHHA
OIABIIIOCTI CyOCTpATIB KaTaAl3yIOTh (DEPMEHTH IIEPILOl I'PYIIN.

3.1. HikotuHaMipHi AeripporeHasu

Lle crrapHi hbepMeHTH, KOPEPMEHTOM SIKMX € HiKOTHMHaMiA-aAeHIHAU-
ayraeotup (HAA) um HikoTmHaMipapeHiHAMHYRAeOTHUADOChaT (HAAD).
BinKOBHI KOMIIOHEHT AETIAPOreHa3 Hapa€e IM CyOCTpaTHOI CHelnIivyHOCTI, a
KO(bepMeHT CAYKUTH akijentopoMm BopH!o. HAA i HAAD — e kodep-
MeHTHI (bopmu BitTaminy PP-mikorunamipy. Byaosa HAA i HAAD nokasaHa
Ha puc. .21 7.3.

ABa HyKA€OTHAM 3'€AHAHI 3aAUTITKaMU (POCOPHOI KMCAOTH, Ha BiAMIHY
Bia MIKHYKAGOTHUAHOTO 3B'SI3Ky B HYKA€IHOBUX KucAoTax (3',5-docdopiedip-
HOTO). A30THOIO OCHOBOIO B OAHOMY HYKAECOTHAL € @ACHIH, @ B APDyTOMY —
"ikoruHamia, HAA® micTtuth A0paTKOBY hocatHy rpymy npu C2 pubos-
HOTO 3aAMIIKY, 3B'SI3@HOTO 3 aA€HIHOM.

NH -
O
Nk/ | N\> (F'zHo SH @ c?
NS ||_ _|| ~ NH
N~ N ! y o/ o} \o N*
. I Hi i
Ag'eHlH éHz CH2 o IKomuHamig
OH
HO H H
OH OH
Pubosa Pubosa

Puc. 7.2. HAA, (HiKOTHHaMipaAEHIHAUHYKAEOTHA)
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Puc. 7.3. HAA®@ (mikoTuHaMmipapeHiHAUHYKAeoTuADOChaT).

HikoTnHaAMIAAMHYKACOTHUAHI A€TIAPOTeHAa3M KaTaAi3yiOTh 3BOPOTHI pe-
aKIlil, gKi B 3aTaAbBHOMY BUTASAL MOJKYThb OyTH 3alMCaHi Tak:
A ¢ H, (BigHoBneHuin cy6eTpat) + HALY (HAQ®Y) ——=
=—= A (okucHeHnwuin cybetpar) + HAOH + HY (HAO®H+HY)
HAA' i HAA@*' — 1ie okucHeni popmMu KOEpMEHTIB, B IKUX IO3MU-
TUBHUU 3apsA HeCce aToM a30Ty IIPUAMHOBOIO Kiabllg HikoTHHaMipay. HAAH
i HAAO®H — BipHoBAeHi (pbopMmu. [TipuaAMHOBe Kinblle HIKOTUHAMIAY € Ti€ro
gactuHoro HAA (D), ska Oepe ydacTb y EPEHOCI BOAHIO:

H.__H
=z CONH, CONH,
| s Al == || | +H A
S N
|
R

N*
R
HAA" (HAAD') HAAH (HAADH)

Sk BHAHO 31 cxeMH, CyOCTpaT BTpavae ABA aTOMH BOAHIO, TOOTO 2
IIPOTOHM, 2 eAeKTPOHH, are Ha KO(PepMeHT MepeHOCAThCA 2 eAeKTPOoHH i 1
IIPOTOH, @ APYTHM HPOTOH MEPEXOAUTH y cepeAoBUIlle. TakKMM YHUHOM, KO-
(bepMeHT OTPUMYE ABA BIAHOBHI €KBIBAACHTH: OAMH i3 HUX Yy (popmi aTroma
BOAHIO IIPUEAHYETHCS AO UeTBEPTOI'O BYI'AELIeBOI'O aToMa HIKOTHMHAaMIAHOIO
KIABI, a APYTHH Yy (DOPMI eAeKTPOHA MEPEAAETHCA a30Ty [IHOrO KiABIg. Y
pe3yAbTaTi BiAHOBAeHA (popMa KO(EpMEeHTYy BTpAadae ITO3UTUBHUM 3apdA.
3a3HaunMo, IO, X04 y AIMICHOCTI Ha KOPEPMEHT IePEHOCATHCS TIAPUA-IOH
H (mpoton i 2 erekrponu), HAAT (HAAD™) HasuBaroTh yacTille akiier-
TOPOM EAEKTPOHIB, a IHOAL M aKIIeITOPOM BOAHIO.

HiKoTUHaMIAAMHYKACOTUAN 3HAXOAITHCS Y AUCOIIiMoBaHiN hopmi i 3B's1-
3YIOTBCA 3 allo(pepMEHTOM TIABKM B XOAl peakllil. BiAHOBAeHI KoepMeHTH,
BIAAIAMBIIIUCE Bip AETIAPOI€Ha3, 3HOBY OKMCHIOIOTBCS IIASAXOM IIepEHeCeH-
HSI eAeKTPOHIB AO aKIIeNTOPa, 3B'13aHOTO 3 iHIUM (pepmenTOoM. [Tpu mromy
HAAH i HAA®H no-pisHOMY BHKOPHCTOBYIOTBECSI Y MeTaboAi3mi. Biabiia
YaCTHHA KAITUHHUX AeripporeHa3 IIepeHOCUTb BOAHEBI aTOMU Bip cyOcTpa-
TiB ma HAAY, a BianoBrenuit HAAH nepepac eAeKTPOHM Ha AMXAABHUI
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AaHIIor. EHeprid, 10 3BIABHAETHCA IIPU IIepepadi eAeKTPOHIB Y AUXAABHO-
My AQHITIOTY, 3amnacaerbcs y (opmi ATO. KoMIOHEHTH AUXAABHOTO AQH-
IfoTa BMOHTOBAHI y BHYTPIIIHIN MeMOpaHi MiTOXOHAPIiH, 1 Oiabricte HAA-
3aAeKHUX AETippOoTeHa3 AOKaAi3oBaHi y MaTpuKci miToxoHApid. HAAD-
3aAeKHI AETIAPOTeHAa3UW 3HAXOAATHBCS Y ILIUTOIAA3MI I MITOXOHAPIAX, ane
HAAO®H He BipA@€ €AEKTPOHU Ha AMXAABHUM AQHIJIOT, & BUKOPUCTOBYETH-
€4 K BIAHOBHUK Y IIpPOIleCcax CUHTe3y 0araTbOX CIIOAYK, 30KpeMa KHUPHUX
KHCAOT, CTEPOIAIB.

3.2. ®daraBiHOBI AeripporeHasm

3a CTPYKTYpOIO I Ipylla (pepMeHTIB € CKAAAHMMU OirkaMy, (hAaBo-
IpoTelHaMu. SIK NPOCTEeTUYHY IPyIly BOHU MICTATH OAHE 13 ABOX IOXIAHUX
BiTaminy B, (pubodnrasiny): ®MH (prasinmononyraeotup) uu GAA, (dara-
BiHAAEHIHAMHYKAECOTHA).

R R
lll N_ O Iil H 0
el — ST
H3C = NH H3C NH
3 N 3 N
o) H o
DAA abo OMH ®AAH,a60 OMHH,

R — 3zaammoxk pubitoadocdary y ®MH, y OAA BiH 3B's3yeThCs 3
aAEHIAOBOIO KHCAOTOIO.

Ha mpotmBary nikotuHamipamm Kodepmentam, OMH i DAA, mirtHO
3B'3aHi 3 GIAKOM.

DaaBiHOBI AeripporeHasy KaTaAi3yIOThb peakllilo AeriaApyBaHHS CyO-
cTpartiB. [IprepHaHHS ABOX @TOMIiB BOAHIO IIEPETBOPIOE OKHUCHEHY (hOPMY
rodepmenTiB (DMH uu ®AA) y BipaHoBaeny (ODMHH, un ®AAH,). Ak-
TUBHOIO YACTHMHOIO (PAABIHOBUX KOJEPMEHTIB € 130aA0KCA3UMHOBA ITUKAIU-
Ha cucrteMa. O0UABA aTOMU BOAHIO (TOOTO 2 €AeKTPOHU 1 2 IPOTOHM) IIPU-
€AHYIOTBCS AO @TOMIB @30Ty 130aAOKCA3WHOBOI'O KIABIIA.

TakuM urHOM, (DAABIHOBI KOEpPMEHTH 3B'S3YIOTH OOMABA IIPOTOHH,
TOAL SIK HIKOTMHaMIiAHI KO(pepMeHTH, SIK PO3TAGHYTO BHUIIE, 3B'S3yIOTH |
IIPOTOH, @ APYTHUU 3aAMIIAETHCSA Y CEPEAOBUIII.

OMH cAy>RUThb IIpoCcTeTUYHOIO Ipymoio depmenty HAAH-aeriapore-
Hasu. Llelt epMeHT, 1110 3HAXOAUTHCS y BHYTPIIIHIN MeMOpaHi MITOXOHAPIH,
okmucHioe HAAH:

HAOH + H* + ®MH =—= HALO" + ®MH « H,

®DhraBinoBi depmenTrn 3 mpocteTndHOoO Tpymnoo DAA KaTaai3yloTh

BiADHMB aTOMiB BOAHIO BiA MOAEKYA CyOCTpaTiB, TOOTO € NepBUHHUMU

AeTiaApoTeHa3aMu:
A H, + DAl == A + ®AIH,
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AO HUX BIAHOCATBCSA CYKIIMHATAETIAPOTeHa3a, sgKa KaTaAl3ye OKHUC-
HeHHs OypIITHHOBOI KHUCAOTH y (pyMapoBy, auma-KoA-peripporeHasa Ta
pSA IHINUX (DepMEHTIB.

3.3. YoixiHon

Iicag peTippyBaHHS CyOCTpaTiB (DAABIHOBHMU AETIAPOTeHAa3aMU BiAHOB-
Aeni npocrernudi rpynu (PMHH, i ®AAH,) nepepatoTh BOAEHBL Ha Ha-
CTyIIHUU KOMIIOHEHT AMXAABHOIO AQHIOra — YyOixiHOH. HasBa yOixiHOH
BipoOparkae MOBCIOAHY TOIIUPEHICTh IIHOTO MEePEeHOCHUKA B MPUPOAiL. Y0i-
XiHOH HA3WBAIOTh IIle KOeH3UMOM QQ, Xoua BiH He € CKAQAOBUM KOMIIOHEH-
TOM >KOAHOTO 3 (DEpPMEHTIB.

OH
HyC-0 CHs CH *2H Hyc-0 CHg cH
| 3 - | 3
H3C-0O (CH,—CH=C—-CH,),H -2H H3C-0 (CHy;—CH=C—-CHj),H
n=6-10
OH
KoQ — okucnena ¢opma KoQH, — Bignosaena gpopma

VYOIXiHOH PO3YMHHUN Y AIINIAAX 1 AOKAAI30BAHUM Y BHYTPIIIHIN MeMO-
pani MiToxoHApPiM. [Toku 1110 HEBIAOMO, UM HEOOXiAHE AAS MOTO aKTUBHOCTI
3B'I3yBaHHSA 3 SKMM-HEOyAb MeMOpaHHMM OiAKOM. I3 BipHOBAeHOTO yO0ixXi-
HOHY A@Al IO AUXAABHOMY AQHIJIOTY IIepPEeHOCSTHCS AMIEe eAeKTPOHH, a
IIPOTOHU IIEPEXOAATH Y CEPEAOBUIIIE.

3.4. LlutoxpoMu

[TepenecenHs1 eAeKTPOHIB Bip, yOiXiHOHY Ha MOAEKYASIPHUY KUCEHD 3AINC-
HIOIOTh IIUTOXPOMU — CKAQAHL OIAKM, IO MICTATHL OLAOK I reMOBY I'PVILY,
IIOAIOHY AO TeMy reMOTAODIHY. Y IPUPOAL BIAOMO OAM3BKO 25-30 pi3HUX LUTO-
XpOMIB, IO 3@ CHEKTpPaMM IOTAMHAHHS PO3AIAIIOTBCSA Ha Ipynd a, b, c.
AMXaABHMN AQHITIOI MITOXOHAPIM MIiCTUTh IIMTOXpPOMHU b, C;, C 1 @, as IO
pO3MillleHi came B TaKill TOCAIAOBHOCTI. ATOM 3aAi3a y reMi IIMTOXPOMiB MOYKe
IPUEAHYBATU Ta BiapaBaTh OAMH ereKTpoH (Fedt + 1e == Fe?t), zaBpsgku
YOMY 3AIMCHIOETECS ITIEPEHOC eAeKTPOHIB. TaKUM YWMHOM, EAeKTPOHU 3 YOixi-
HOHY IIEPEXOAATH IIOCAIAOBHO uYepe3 aTOMHU 3aAiza [UTOXpPOMIB b, ¢, ¢ Ha
OCTaHHIU Y AQHIIOIY IIUTOXPOM ads;. Y CKAGA LUTOXPOMY ad; BXOAATH ABL
reMOBI I'pyn# (a 1 ag) 1 ABa aTOMU MiAj, SIKi TaKOK OepyThb y4acCTb y IepeHe-
CEHHI eAeKTPOHIB, 3BOPOTHO 3MiHIOIOUM BareHTHICTH: Cu?ttle == Cutl

YHIKanbHa OCOOAMBICTE IUTOXPOMY adz IIOASITAE B TOMY, IITO IIe¥ KOMII-
AEKC 0Oe3nocepeAHbO pearye 3 MOAEKYASIPHUM KHUCHeM. ToMy MOro TakKosK
Ha3MBalOTh IIMTOXPOMOKCHAA3010. Moaekyaa O, 3B'I3yETHCS 3 aTOMOM 3aAi-
3@ IIUTOXPOMY @z, IIICAST 4Oro OOMABA aTOMM KMUCHIO IIPUMMAlOThH IIO0 ABa
€AEKTPOHM 1, B3aEMOAIIOUM 3 IIPOTOHAMH, IO HAAXOAATH i3 CEPEAOBUIIQ,
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YTBOPIOIOTH ABI MOAEKYAU BOAM. TakKUM UMHOM, HUTOXPOMOKCHAQ3a KaTani-
3y€ YOTUPBOXEAEKTPOHHE BIAHOBAEHHS MOAEKYAU O, AO BOAW.

AMXaABHUM AQHITIOT BKAIOYAE, KPIM PO3TASIHYTHUX KOMIIOHEHTIB, IIe
OiAKM, KOTPi MiCTSThL HereMiHOBe 3aAi30. ATOMM 3ajisa 3B's3aHi 3 aTOMaMu
CipKM, YTBOPIOIOUM 3aAi30-CipyaHi LIeHTpH, fKi TaKoK OepyTb yd4acTb y
nepeHeHHi eAeKTpPoHIB. Taki 3aAi30-cipuaHi OiAKM pO3MillleHi Ha Pi3HUX
AINSTHKAX AMXAABHOTO AQHITIOTA.

3.5. AuXaAbHUM A@HIIOT

KommoHeHTH AMXaAbHOTO AQHITIOTa 00'€pAHaHi B YOTUPHW OKpeMi (pyHK-
nioHansHi kKommekcu (I, II, III, IV), KOKHUN 3 AKMX 3AATHUN KAaTaAi3yBaTU
IIeBHY YaCTHHY IIOBHOI IIOCAIAOBHOCTI PeakKlIlii AaHIora (puc. 7.4). LIi komn-
AEKCH € YaCTHMHOIO BHYTPIIIHBOI MEMOpPAHU MITOXOHAPIM. AO KoMIAeKcy |
BxopsaTe HAAH-aeriaporenasa 3 mpoctermynoio rpynoro @MH i aekirbka
3aAi30-cipuaHux OinKiB. BiH KaTanizye nepeHeHHS ereKTpoHiB Bip HAAH Ha
yoixinoH, To0ro € HAAH:KoQ-okcupopepaykrazor. Kommnrekce II Bkarouae
CYKIMHATAETIAPOreHasy 3 IpocTeTuyHoIo rpymnoo GAA, ABa UM TPU 3ani3o-
cipuaHux OIAKK I KaTaAi3ye IIepeHEeHEeHHs EeAEKTPOHIB Bia CyKIMHATy Ha
yOixiHOH. Y rKoMmmaeKc I BXopAdTE IUTOXpOME b, €| I OAMH 3aAi30-CipyaHuil

HAOH Oinok. Llett komrnekc ka-
TaAi3ye HepeHeCeHHS
r oMHA E€AeKTPOHIB i3 BIAHOBAE-
Komnnekc |, ..
HOro yOIXiHOHY Ha LIUTOX-
HALH: KoQ- | | _
okeupopeayktasa | (Fe—S), | CykumHat POM G, TOOTO 1Ie KoQHy:
—— LUTOXPOM C-OKCUAOPE-
F——— - AykTasa. Kommaekc IV
KoQ<— (Fe-S)h=—®M, (yuroxpomokcupasa)
Y Komnnexe II CKAAAQETHCS 3 ITUTOXPO-
rs 1 cykumHat: Ko-Q-  MIB a ¥ a3 i KaTanisye me-
Komnnexc I, okcupopeayktasa  PEHOC eAEKTPOHIB i3 I1H-

| |
KoQH,: : (Fe-S), : abo cykumHaT-  TOXpOMY C Ha KHCEHb

LIUTOXPOM C- l gerigporeHasa (puc. 7.5).
okcupopeaykasa | | p 6
Lo g2 PEYOBHUH OAO-
_l_ Ky€ IepeHeceHHsI eneK-
TPOHIB Ha IIeBHUX eTarax
C
l AMXAABHOTO A@HITIOTa. A0
Komnnexc IV, Y TaKNX 1HI‘161TOp1].3 TKaHWUH-
LIUTOXPOM C: 02 | aag | HOTI'O AMXAaHHA BIAHOCATB-
okcumopepyktasa | 2 Cu | cs OapOiTypaTtu i poTte-
abo l HOH, §IKi OAOKYIOTH eTall
UMTOXpoMOKCcMaasa

HAAH — KoQ), autub6io-

THUK @HTUMIIUH A (OUTO-
Puc. 7.4. DyHKI[iOHaABHI KOMIIAEKCH AMXaABHOTO AQHIIIOTA. XpoM b — IIUTOXPOM Cl)’
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/ W ///////////////// e’%
we o
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Puc. 7.5. Cxema opraHizallii KOMIIOHEHTIiB AUXaAbHOIO AQHIIOTa MiTOXOHAPiN.

TEHOIATPU(TOPAIIETOH (CYKIIMHATAETIApOTeHa3za — KoQ), iHribitopu 1yuTox-
POMOKCHAAQ3U — IIiaHIiAW, a3upr, oKcup Byraelnto (II), cipkoBopeHs. Bukopu-
CTaHHS {HTiOITOPIB AO3BOAMAO BCTAHOBUTH IIOCAIAOBHICTE KOMIIOHEHTIB y AU-
XaABHOMY AQHIIIOLY.

Came Taka ITOCAIAOBHICTH KOMIIOHEHTIB HE € BUIIAAKOBOIO, @ 3yMOBAE-
Ha BEAMYWHAMM IX OKUCHO-BipAHOBHOrO moreHIiany (E.). LJgs koHcTtanTa
KiABKICHO XapaKTepH3ye 3AaTHICTh OKMCHO-BIAHOBHOI TapH, TOOTO 3AQTHICTH
OKUCHEHOI i BIAHOBAEHOI (DOPM IIEBHOI CIIOAYKM 3BOPOTHO BIAA@GBATH €AEK-
TpoH. UuM HuwKYa (HeraTuBHilla) BeanmunHa OBII nmapu, Tum Buia i MOX-
AUBICTH BIAA@BATH €AEKTPOHM, TOOTO OKUCHIOBATHCA. | HaBmakw, mapa 3
OIABIII BUCOKUM (IO3UTHMBHUM) 3Ha4eHHIM E_ Oyae IpuiMaTh eAeKTPOHMU i
BIAHOBAIOBaTHUCH. TaKMM YMHOM, EAeKTPOHU ITEePEXOAATE Bip opHiei OB mapu
MO IHIIOI B HAIPAMKy Oiabll nosutuBHoOro E,. Take mnepeHeceHHs enek-
TPOHIB CYIIPOBOAJKYETBCS 3MEHIIEHHAIM BIiABHOI eHepril. Aaa OB peaxiriii
3MIHY CTAQHAQPTHOIL BIABHOI eHepril BU3HAUalOTh 3a PIBHAHHAM

AG® = -nFAE,,

Ae AG® — 3MiHa CTAaHAQPTHOI BIABHOI €Heprii peaxiiii;

N — KIABKICTh TepeHeCeHNX eAeKTPOHIB (@00 aTOMIB BOAHIO);

F — roncranTa @apapest (TEAOBUM eKBiBaAeHT POOOTH, PiBHUM 95 KAXK);

AE, — pizuung OB noTeHIliaAiB Mi>K ABOMa HapaMm.

YuwMm Oinblua pisuung DE, ABOX OKMCHO-BIAHOBHUX Hap, TUM Oiablile
BUAINIETBCS BIABHOL eHepril Ipu IIepeHeCeHH]I eAeKTPOHIB.

Y Taba. 7.2 BKazaHi 3HaueHHs cTaHAAPTHUX OBI1 KOMIIOHEHTIB AMXaAb-
HOro AaHIfora. 3HavyeHHs E, B mocaipoBHOCTI Bip, HAAT a0 O, mocTtymoBo
3poctae. [Tpy moBHOMY ITepexoai ABOX ereKTpoHiB Bia OB mapu HAAH/HAA,*
(E,=-0,32B) a0 OB mapu H,0/'/,0, (E, =+0,82 B) 3mina BiAbHOI eHeprii
popiBHIOE 220 KAK (52,6 KKan). KOJKHUI aKT IlepeXOpAy €AeKTPOHIB MK
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Tabauns 7.2. OKHCHO-BIAHOBHI 1oTeHIjiaAn E, KOMIIOHEHTIB AHXaABHOTO AGHI[IOTd
(koruenrpaygis — 1 M, pH — 7,0, remmeparypa 25 °C)

OxucHeHa Gopma Bimnosnena popma E,, B
HAT HAJH -0,32

OMH (HAIH-gerinporenasa) OMH H, -0,12
KoQ KoQ H, +0,04

Iutoxpom b (Fe’") Lntoxpom b (Fe?") +0,07
Iutoxpom c, (Fe3*) Iutoxpowm c,(Fe**) +0,23
Liutoxpowm ¢ (Fe**) Lutoxpom c (Fe?") +0,25
Lutoxpom a (Fe*) Iutoxpom a (Fe**) +0,29
LutoxpoM a, (Fe*") [utoxpom a4(Fe?") +0,55

', 0, H,0 +0, 82

IIPOMDKHUMHM KOMIIOHEHTaAMU AMXAABHOTO AQHIIOTa CYIIPOBOAKYETBHCS BHAL-
AEHHSIM TIeBHOI TIOPIIil BiABLHOI eHepril (puc. 7.6). TakuM YMHOM, 3aBAAKU
HAsIBHOCTI B AQHIJIOTY IIepeHeCeHHsI eAeKTPOHIB Bip cyocTpatiB A0 O, Bean-
KOl KIABKOCTI IPOMIDKHUX I[I€PEHOCHUKIB €HEprifd BUANAETBCA MOPLIAMU 1
MOKe OyTHM BHUKOPHCTaHa AAS CHUHTE3Yy AEKIAbKOX MOAekyAa AT®. CunTtes
ATO i3 AA® i OH y cTaHAAPTHUX yMOBax IOTpebye 34,5 KAK/MOAb
(8,3 kKkan/MOAB), @ B yMOBaxX JKUBOI KAITMHU — IpUOAU3HO 50 KAK/MOAB
(12 xkan/moab). Tlepenap eneprii mixxk HAAH/HAA*Y i H,O / 1/,0,

H
S
HAL®
H3PO, + A® — AT® + HOH
COMH L
KoQ
220 kpok HsPO, + AI® — AT® + HOH
LMTOXPOMM
b-c,4
H,PO, + Al® — AT® + HOH
a3
Y

O,

Puc. 7.6. BuBiAbHeHHS eHeprii B AaHIIOTY 0i0AOTiYHOTO OKMCHEHHSI.
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(220 KA)K/MOAB) AOCTATHIN AASL cuHTe3y He MeHIle 4 MoaekyA ATO. Ane
€KCIIepUMEHTAaAbHI AOCAIAKEHHS TOKA3aAM, L0 CHUHTE3YETHCA MAaKCUMyM
3 monrekyau ATO®. Came Ha 3 AIASIHKAX AUXAABHOTO AQHITIOTA ITepeHeCceH-
HSI eAeKTPOHIB Bip OAHOTO KOMIIOHEHTa AO HACTYIIHOTO CYIIPOBOAKYETHCS
IepernapoM BinbHOI eHepril, poocTaTHIM Ans cuHTe3y ATO.

[Tepura Taka pinguka — ne HAA — OMH, apyra — nuroxpoMm b — mu-
TOXPOM C;, TPETA — IUTOXPOM aaz — KUCeHb. LI AIANTHKYM Ha3WBAIOThH ITyHK-
Tamu (pocoprrtoBaHHda. TepMmiH "OYHKT ocOpUArOBaHHA" 4mM “AlATHKA
docopunrtoBanHA" He Tpeba PO3YMITU IK KOHKPETHY CTaAilo, Ha SKil 0e3-
mocepeAHBO BiaOyBaeThbest yrBopeHHsT AT®. IaeThCst po Te, MO0 TOTIK eAek-
TPOHIB 4epe3 IIi TPU ANAHKU AQHITIOra SKAMOCH YMHOM ITOEAHAHUU 3 YTBO-
pernsim ATO (nepeniap, OBIT TyT pocTaTHiN Anst cuHTe3y | Morekyau ATO).

[Mpu oxucHenHi cyocrpatriB MAA-3aneKHUMM AeTiaporeHazaMm (Ha-
IIPUKAQA, CYKIIMHATY CYKIIMHATAECTIADOreHa3010) MOTIiK eAeKTPOHiB Bia GAAH,
AO KHCHIO He TIIPOXOAUTH depe3 MeplIni IyHKT (POCOPHUAIOBAHHSI. Y IMX
BUIIAAKaX CHHTe3yeThcs Ha 1 Moaekyay AT® Menine, ToOTo ABi. Buxip ATO
IIpU OKMCHEHHI PIi3HUX CyOCTpaTiB i B PI3HMX yMOBaX BHPa’kKatOTb BIAHO-
ureHHAM P/O, sike BiAIIOBiA@€ KIABKOCTI MOAEKYA HeopraHiuHoro gocdary,
BrAtOYeHUX B ATO, y po3paxyHKy Ha OAUH aTOM CIIOJKUTOTO (IIOTAMHYTOTIO)
KucHio. lle crmiBBipAHOIIIEHHS HA3MBAIOTH TAaKOXK KoedirieHToM (hocopu-
AtoBaHHA. TakuM unHOM, BipHOIIeHHS P/O mpm mepeHOCi mapy eAeKTPOHIB
Bin, HAAH a0 kucuio aopiBaioe 3, a Bip, DAAH, a0 rkucHIO — 2. [Ipu Aii
IHri6iTOPIB TKAHMHHOIO AMXaHHS BipHOIIeHHS P/O 3HUKYETBCH.

4. MEXAHI3M IMOEAHAHHS IMEPEHECEHHS EAEKTPOHIB 1
OKNCHIOBAABHOTIO ®OC®OPUAIOBAHHS

Cunare3 ATO i3 AAD i OH 3a paXyHOK €Hepril, 10 3BIABHIOETHCS IIPU
IIepeHeCeHHI eAeKTPOHIB IO AMXAAbHOMY AQHITIOTY, Ha3MBAETHCS OKMCHIO-
BaanbHUM (pocopurtoBadasiM (OD). IcHye aAeKirbKa AOKa3iB MMOEAHAHHS ITX
nporiecis. [No-niepiite, okucHenHs HAAH uin GAAH, y MITOXOHAPISIX AificHO
CYIPOBOAKYEThCST OpHOYacHUM cuHTe3oM ATO. IMo-ppyre, npu HasgBHOCTI
IHTiGiTOPIB AMXaABLHOTO AaHItora yrBopeHHs AT® 3MenuryeThes. [lo-Tpete,
BIAKPHUTI XiMiuHi PEUYOBMHY, SKi PO3'€AHYIOTE IIPOTIECH TIEPEHOCY eAeKTPOHIB
i cuaTesdy AT®, He TOPYIIYIOUN ITepeHEeCeHHI eAeKTPOHIB 0 AMXAALHOMY
AaHIOrY. MexaHi3M IX Al PO3TAIAQETBCS AAQAI.

Tranunate anxanaHg ¥ OQ® moepHaHi He TIABKM €HepreTUYHO, a i Mmpo-
CTOPOBO Ha BHYTPIIIHIYN MeMOpaHi MITOXOHAPIN. Y HIN AOKaAi30BaHI KOMIIO-
HEHTH AMXAABHOTO AQHITIOTA 1 (pepMeHTH, AKi KaTaAi3yIOTh PEaKIilo CUHTE3Y
ATO®. Yepes 30BHIIIHIO MEMOpPaHY MITOXOHAPIV AETKO IIPOHUKAIOTH MalKe
BCi MOAEKYAU 1 I0HM HEBEAMKUX PO3MIpIB, TOAL SIK BHYTPIIIIHSA MeMOpaHa AAS
OIABITIOCT] iOHIB HEBEAMKOTO PO3MIpPy € HENPOHUKHOIO. Y Hill € CIelliaAbHi
TPAHCIIOPTHI CUCTEMH, SIKi IEPEHOCATD i3 IIMTOIAA3MM B MATPHUKC MITOXOHAPIM
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mipyBarT Ta iHllle KAITHHHe ITaAnBo, a Takok AAD i Heopraniuauit gocdar, a
3 MITOXOHAPiH y nuronaazMy — AT®O. MaTpuKc MiCTUTH HipyBaTAeTiapore-
Ha3Hy CUCTeMY, (DepMEeHTH IIUKAY AMMOHHOI KMCAOTH (IMKAY Kpebca), ep-
MEHTH OKHCHEHHS >KUPHUX KucAoT Tormo. Came HAA- ta DAA-3arekHi
AETIApOTeHa3! IMX MeTaOOAIYHUX IIIASXIB IIEePEeHOCATh aTOMM BOAHIO Ha
AUXAABHUM AQHIIOr. KOMIIOHEHTH AWXAABHOI'O AQHIIOIa YTBOPIOIOTH Y
BHYTPIIIHIN MeMOpaHi BHCOKOYIIOPSIAKOBAHMU aHCAMOAb. TOYHa AOKaai3a-
1Iid BCiX KOMIIOHEHTIB IIOKM III0 He BHBYEHa, aA€ BCTAHOBAEHO, IIO AESKI
OIAKK PO3MIillleHI Ha OAHOMY OOIll BHYTPIIIHBOI MeMOpaHW, a IHII — Ha
IpoTHAEKHOMY. KpiM TOro, AesdKi OIAKM AMXAABHOTO AQHIIOTa MPOHU3YIOTH
MeMOpaHy Hackpizb. OepmenT, skuil KaTarizye cunre3 ATO (ATD-cuHTasza
abo H*-AT®a3za), cKrapaeTHCS 3 ABOX KomnoHeHTiB: F i F, (puc. 7.7). Kom-
noHeHT F, Harapye marnouky rpuda i moBepHeHMU y OIK MaTpUKCa MiTo-
XOHAPIN. 3a AOIIOMOTOIO HI’KKM BiH IIPHKPINAEHUM AO KOMIIOHeHTa F,, akuii
dikcyeTbca y MeMOpaHi ¥ IpoHU3ye ii HaCKPi3b.

2H*
OniromiyumH Q ™\
I
FO
BHyTpiLLHSA oH*
MembpaHa F |
MiTOXOHAPIT
AP cv'?JTd;;a YOBixiHOH
/ 4
AlP+d ¥ ATO+H,0
2H+ - /ﬁ” - 2H+
TpaHcnokauia nNpoToHIB
H* C
\X\a@\,\i\’\
\O
?0,5@&"‘\] MaTpukc v, LinToxpom c
e 2H*
» pH-rpagieHT (A pH)
@ / Y/
| ENleKTpuiHMi
30BHiLWHA CTOpoHa %I‘IOTeH ian’
MemMbpaHu
+AV)

Puc. 7.7. Cxema OKHCHOTO (poc(opurIOBaHHS 3a XeMiOCMOTUYHOIO TEOPi€l0.
F, i F, — 6irkoBi cy6oguHruui, sSKi Bignopigaiomb 3a (pOCHOPUAIOBAHHSL.
TpaHcAOKaUiss NPOMOHIB 3 BHyMpPIWHLOI CMOPOHU MeMOpPAHU HA 30BHIUWHIO
3gilicnioembcst komnaekcamu I, 1 1 IV guxaabHOTO AQHUIOTA, KOXHA 13 AKUX I€ AK
npomoHHa nomna. Po3’'egHyBaui, Hanpukiag guHimpogeHoA, BUKAUKAIOMBb BUMIK
NPOMOHNIB uepe3 MeMOpAHy, 3HUXKYIOUU eAeKmpPOXIMIUHUU NPOmMOHHUl rpagienm.
Oairomiyun cneyugiuno OA0Kye nomik npomouis uepes F,

272



IcHYIOTH TPM OCHOBHI IiIIOTE3U PO MEXaHI3M ITIOEAHAHHS (CIPSyKEHHS)
apxanas 1 O@: xiMivHa, xeMiocMoThYHa 1 KoH(opMartiitita. 3riAHO 3 XiMigHOTO
riroTe3010, €Heprid, 10 BUAINIETECA HPU NepeHeCEeHHI eAeKTPOHIB 110 AU-
XaABHOMY AQHITIOTY, BUKOPHCTOBYETHCSI AAS YTBOPEHHS BHCOKOEHEPIreTHU-
HOTO IIPOMDKHOTO KOMIIAEKCY. Aaal el IIPOMIKHUHN IIPOAYKT PO3IIEIIAIOETECS
i mepepae eHeprito Ha yTBOpeHHS AT®. Are Bci cIpoOM BiAKPWUTU IIPO-
MI>KHUU BHUCOKOEHEPIeTUYHUN KOMIIAEKC He AAAW PEe3YABTaTy.

lnoTe3a KOHMOPMAILIMHOTO MOEAHAHHSI MPUITYCKAE, 110 BUAIAEHHSI
eHeprii Ipu TPaHCIOPTi eAeKTPOHIB 3yMOBAIOE 3MiHU KOHQOpMaIlii GiAKO-

BUX KOMIIOHEHTIB BHYT-
PIIIHBOI MEMOpPAHU MiTO-
XOHAPIN. 3MiHU KOHGOP-
Maril mepeparoThCd Ha
AT®-cuHTa3sy, 10 Ipu-
3BOAUTE AO 11 aKTHBAIIil.
Haribinblile 3HaYeH-
HJ Ma€ XeMIOCMOTHUYHA
Teopisg (po3pobOaeHa B
60-x pp. I'l. MiTuearoM, Aa-
ypeatoM HobOeAiBchKOiI
mpeMii 3a 1978 p). 3riaHo
3 Li€I0 Teopi€lo, IepeHe-
CEHHS eAeKTPOHIB 110 AU-
XaABHOMY AQHIIOTY CY-
TIPOBOAJKYETBCSI BUKAUY-
BaHHSAM TIPOTOHIB i3
MaTPUKCY 4epe3 BHYTPILII-
HIO MeMOpaHy y BOAHE ce-
peAOBHUITE MiDKMeMOpaH-
HOTO IIPOCTOPY (puc. 7.8).
[Npumyckators, 110 acu-
METPUYHO PO3MillleHi B
MeMOpaHi KOMIIOHEHTH
AUXAABHOTO AQHIIIOTA
YTBOPIOIOTH TPHU IIETAI,
dKi IepeHoCcdaTh uepes
MeMOpaHy IIPOTOHYU, TOO-
TO CAY’KaTh IIPOTOHHUMU
IIOMIIaMU. 3 KOKHOIO I1a-
POIO EAEKTPOHIB, 110 Ie-
PeAQIOThCS Bip cyOCTpa-
Ty AO KHUCHIO, IIi TpHU
IIEeTAl TPAHCIIOPTYIOTE i3

/ HAOH+H*
M Ha \ HAD®
2H+‘/
~/ 2H*
QH,
2H+A/‘r/
| 2H*
1/,0,+2H*
H,0
MixvmembpaHHuiA|  BHYTpilLHA MembpaHa MaTpukc
npocTip MiTOXOHAPIT

Puc. 7.8. CxeMa Opi€eHTOBHOro po3TallryBaHHS OKCHAHO-
BiAHOBHUX IeTeAb, SIKi 3a0e3euyloTh NepeKadyyBaHHS
MPOTOHIB i3 MaTpukcy B Mi>kmMeMOpaHHUW IIPOCTip, B
AUXAaAbHOMY AQHILIOTY.
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MaTPUKCY MITOXOHAPIU IIICTh IIPOTOHIB (3a HOBUMU AQHWMM, He MeHIIe 9).
TakyM 4MHOM, €Heprifd, fgKa BHAINIETBCA IIPU II€EpEeHECeHHI eAeKTPOHIB,
3aTpavaEThCs Ha NepeKavyBaHHS ioHiB HT mpotu rpaaieHTa KOHIeHTpaIiii.
BHacAipOK BrKauyBaHHs ioHIB HT i3 MaTpukcy BHyTpimHii Gik BHyTpiIi-
HBOI MeMOpaHU MITOXOHAPIiM CTAa€ eAeKTPOHEraTMBHUM, a 3O0BHIIIHIN —
E€AEKTPOIIO3UTUBHUM, TOOTO BUHUKAE I'PAAIEHT KOHIIEHTpAllil i0HIB BOAHIO:
IX MeHIIle B MATpUKCi 1 OiAbllle — B 30BHINIHIA BOAHIM a3i. CyMapHU
eAeKTPOXiMIiYHUM MPOTOHHUM IOTeHIliaa mo3HavaeThess AuHT. Bin ckaa-
AAETHCA i3 2-x KoMmoHeHTiB: AUH=ApH i AV (puc. 7.9). BayTpiummsa memO-
paHa MITOXOHApPIM HempoHHKHA AAd ioHiB H™, a takox iomie OH, KT,
Na™*, CI, are memOpannuii 6irok F, AT®a3u yTBOPIOE KaHaA, IO SIKOMY
ionm HY IIOBEPTAKOTBECA B MATPUKC 3@ I'PAAIEHTOM KOHIIEHTPAllil, BIABHA
eHeprid, gKa IpU IIbOMY BUAINIETHCS, BUKOPHUCTOBYETHCA F-KOMIIOHEHTOM
AT®a3u ara cunrtesy ATO 3 AAD i Omn.

[Moku 110 HE3pO3yMino, SIK camMe HalpaBAeHU yepe3d ATO-cuHTeTa3Hy
CHCTeMy IIOTIK IPOTOHIB 3yMOBAIO€ yTBopeHHs ATO. [TpuiryckatoTs, 110 Ha
akTuBHOMY I1eHTpi AT®-cuHTa3m ioHn BopHIO pearyioTh 3 AAD i docdop-
HOIO KHUCAOTOIO, IO TTPU3BOAUTE A0 BUHUKHEHHSI AT®D Ta BUAIACHHS BOAU 3a
PaXyHOK BIAIIIEIAEHOTO BOAHEM KHUCHIO. OAHAK AeTaAbHUU MeXaHi3M ITbOTO
NIPOLIECy Ille He BUMBYEHUN. TaKMM YMHOM, 3TIAHO 3 XeMIOCMOTHYHOO TEOPIETO,
IIeEpeHEeCEeHHSI eAeKTPOHIB 110 AMXAABHOMY AQHIIIOTY CTBOPIOE I'DAAIEHT KOH-
nenTpariii ioniB HT, SKuUM CAYyXUTH PYIIHHOIO CUAOIO cuHTe3y ATO.

nH*
+ + + + + + + + T + +
[poToHpyLWiiHa cuna
AV obymoBneHa memb6-
paHHUM MOTeHLianom
° T MATPUKC = ~ -~ l']éOM_B
BHyTpiwHsa membpaHa
MiTOXOHApIi nH*
(ninigHwn Giwap)

Kucne

H* cepenosuLLe nH*
H* H* H* T —
[poToHpyLWiiHa cuna

H obymoBneHa rpagi-
Ap €HTOM KOHLIeHTpaLii
l NPOTOHIB

H+ H+
MATPUKC nyxHe ;l l/_
BHyTpiwHSA memOpaHa cepenosme H*
MiTOXOHAPIT n
(ninigHnn Giwap)

Puc. 7.9. ABi CKAAAOBiI €eAeKTPOXiMiYHOrO NMPOTOHHOIO IpajAi€HTa, 0 BUHUKAKOTh Ha
BHYTPIIIHIN MiTOXOHApiaArbHINT MeMOpaHi.
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CrnenudiuyHull OIAOK-TIEPEHOCHUK, aACHIHHYKACOTHA-TPAHCAOKA3a MepeHOo-
cuth HOBocuHTe30BaHUU AT® i3 MaTpuKcy B nuromrasMy B oOMiH Ha AAD.
Lla cama TpaHCHOPTHA CHUCTEMA MEPEHOCUTh Y MATPUKC MITOXOHAPIiM oc-
dat. € pedoBWHH, IO MAIOTh 3AATHICTH PO3'€AHYBATH IPOIEC TPAHCIOPTY
eNeKTPOHIB i (hocdoprrtoBaHHA. Take AMXaHHS Ha3uBalOTh Hedochopu-
AIOBaABHUM, abo pos'epHaHuM. LIf0 BAACTHBICTH MaiOTh 2,4-AMHITPO(EHOA,
AUKYMapWH, BIABHI JKUPHI KUCAOTH, ITOXIAHI CAAIITMAOBOL KMCAOTH, 1110 MIABU-
LIYIOTh TeMIIepaTypy TiAa. Lle Tak 3BaHi mpoToHOMOPH, AKi MalOTh 3AaTHICTH
neperocutn HT uepes3 mMeMOpaHy MITOXOHAPIiHM y OGiK MEHIIOI iX KOHIIeHT-
patiil i UM caMUM BUPIBHIOBATH 1X KOHIIEHTPAIIMHUMN TpapieHT (puc. 7.10).

HaBepeHi Bullle AaHi IIATBEPAKYIOTH AIEBICTE (PYHKIIIOHYBAHHS XE€Mi-
OCMOTHYHOI'O MEXaHi3My OKMCHOIO (poC(pOpuAIOBaHHA.

Ane HaUTIEPEKOHAMBIIINM ITATBEPAKEHHSAM TrinoTe3u MiTdeaa cTaB
€eKCIIepUMEeHT aMepUKaHCHLKOTO HayKoOBISl Pekepa: Tak 3BaHMU AOCAIA i3
"xumMeporo”. Ha3Ba "xmMepa" 3ano3mueHa 3i CTaporpelbkKol Mipoaorii Tpo
YYAOBUCBKO 3 IAIEI0 A€Ba, TYAYOOM KO3M I XBOCTOM APAKOHA.

3a aHanoriero Pekep 3i0paB KOMIIO3WINIO 3 TPHOX PI3HUX YACTHUHOK.
CnoyaTKy BiH CKOHCTPYIOBaB MeMOpaHy 3 (hOCPOAIMAIB COI, B 9Ky BMOHTY-
BaB OaKTepiaAbHMU OiNAOK POAOIICHH, IIIO MAa€ 3AATHICTH y BIANIOBIAL Ha OC-
BITA€HHS MEPEHOCUTU NPOTOHM IIPOTU TPAAIEHTA KOHIEHTpallii (IpOTOHHA
nommna). TpeTiM KoMIoHeHTOM MeMOpaHHOI KoMmmo3utlii 6y depmenT ATD-
CHHTETA3a, OAEP)KaHMU i3 MiOKap- ALLD
Aa Omka. TakuM 4YMHOM, KOMIIO3U- cTam 4 i
I1isI MaAa BCi KOMIIOHEHTH, HEOOXIAHI
st yrBoperHs AT®. 1 cripaBai, ip,
BIIAMBOM IIyYKa CBiTAa 'xumepa
O’K1AQ, BOHA MOYaAda BUPOOAATU
ATO, He3Ba)KaIOUM Ha BCIO HEOAHO-
PIAHICTE CKAQAOBUX YaCTHH. I3 I1HO-
'O 4aCy XeMiOCMOTHUYHA IiIoTe3a Iie-
peTBopUAACs Ha CTPYHKY TeOPilo,
3a Ky Mitueay B 1978 pouni Oyao
npucypKeHO HoOeAiBCBKy IIpeMiro. ! !

CopusgioTh aKTHBAllil AMXaH- ! q:c 5 3 4 5
Ha i docdopuAlOBaHHSA BiTaMiHU '
rpynu B (By, B, B3, Bs i AinoeBa

cTaH 3
OuHiTpodeHon

CTaH 4 l

KoHueHTpauia O,

Puc. 7.10. AuxaAbHUH KOHTPOAb B MiTO-

. XOHAPpisiX.
KHCAOTA), $IKi BXOAATH AO CKAAAY INouamxkoBuli piBeHb gUXAHHA B CMAHI 4,
KOo)epMEeHTIB 3araAbHOTO KaTabo- gogaBanus AAD npuzBogumb go

NPUCKOPEHHsl UXAHHS 3 YMBOPEHHSM
AT®. Ilicas ¢ocpopurroBaHHs AAD
JUXQHHS NOBEPMAEMbCSL §O PIBHSA CMAHY

Al3MYy (OKHCHEHHs IIpyBarTy U aije-
TUAKOEH3UMYy A), MIKpOeAeMeHTH

Fe, Cu i, 3BMYaifHO, CaM KHCEHb. 4. Hacmynne gogaBaHHs O MIMOXOHgPIU
I'Ipu ronopyBaHHI gK eHepre- AH® (po3'egnyBau) cmuMyAloe gUXAHHSA,
TUYHUN CyOCTpaT BUKOPUCTOBY- He cnpsUkeHe 3 POCHOPUAIOBAHHSAM.
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IOTBCSI PEYOBHMHU BAACHUX TKAHUH (TAIKOTeH, JKUPH, OinKYM). TakKuX BHYTpIII-
HIX pe3epBiB BHCTA4Yae Ha AEKiABKA THKHIB. Are HecTadya KHUCHIO BiKe
yepe3 2-3 XBUAUHU MOYKe BUKAMKATU CMEPTh.

F'opMoHM 3 KaTabOAIUHOIO AI€I0 CTUMYAIOIOTH OKMCHIOBAABLHI ITPOIIECH,
crpustioTh BupooAeHHIo ATO i TennonpopykKiii. | HaBmaky, ropMOHN-aHA0OAI-
KU 3yMOBAIOIOTb BUTPAYeHHS eHepril, [0 BUAYYAETBCA IIiA 4aC KaTabOAI3MY.

5. PETYASLIIA TKAHUHHOTO AUXAHHA 1
OKHNCHIOBAABHOI'O ®OCPOPUAIOBAHHA

ITBUAKICTE OKMCHEHHS CyOCTPATIB KAITMHHOIO IIAAMBA I TPAHCIIOPTY
€AeKTPOHIB A0 KUCHIO II0 AUXAABHOMY AQHIIOIY 3aA€KUTH Bip HAABHOCTI
AAD i OH Ta BUPA’KAETLCS PiBHAHHSIM:

HALH + H* + 1/2 O, + 3 AI® + 3 ®1 — HAL* + 3 AT® +4 H,0

Kountenrpariis AAD y KAITHHI 3HaUHO MeHIIa, Hi’K KOHIIeHTpaIlis He-
opratiuHoro gocdary, ToMmy piBeHb AAD € OCHOBHUM Yy PEryAITOPHOMY
MexaHi3Mi. JKIIo B KAITUHI iIHTEHCUBHO 3AIMCHIOIOTHCS IIPOIECH 3 BUKOPU-
crauasaM eHeprii AT®, To 1e TPU3BOAUTE AO 3HUIKEHHS KoHIleHTpaltii ATO
i 3poctanHs KoureHTtparii AAD, a mHagBHicTb AAD aBTOMATUIHO TMIiABU-
LIy€e NIBUAKICTH IIepEeHECEeHHsI eA€KTPOHIB Ta MOEAHAHOIO 3 HMUM OKUCHIO-
BaAabHOTO (pocopurtoBadHs. [licasd Budepranfs 3amacie AAD MIBUAKICTD
CITIO>KUBAHHS MITOXOHAPISIMHU KUCHIO i pocopruatoBanast AAD HeoAMiHHO
3MEHIIYIOTbCS, IIOBEPTAIOYUCh AO PIBHS, IO BIAIIOBIAQE CTAHy CIIOKOIO
(puc. 7.10). 3areKHICTb AMXaHHSI MITOXOHAPiM Bip KouileHTpatiii AAD Ha-
3UBAIOTh AUXAABHUM KOHTPOAeM. TaKuM YMHOM, TiCHE HNOEAHAHHS AUXaH-
HA 3 POCHOPUAIOBAHHAM Y MITOXOHAPISIX CTBOPIOE YMOBH, KOAW IIIBUAKICTH
OKHCHEHHS KAITMHHOTO ITaAWBa PETryAIOETHCS €HEepreTUYHUMM MoTpebaMu
KaiTUHHE. Beanunna BipHomeHHS ATO/AAD « OH CAYKUTH TOKA3HUKOM
€HEePreTUYHOIO0 CTAHy KAITHH.

3alpoIIOHOBAHUM IIle OAWH MOKA3HWK — €HEPreTUYHUM 3apsp, SKUN
BipOOpaykae BMICT BUCOKOEHEPIEeTUYHNX aACHIAOBUX HYKAEOTHAIB Y 3aranb-
HOMY IX IIyAi:

ATO + 1/2 AQO

AT® + Al® + AMO

BiABIIICTE KAITUH MATPUMYIOTE 3HQUEHHS €HEPTeTUYHOTO 3apSIAY Y BY3b-
KoMy iaTepBaAi 6Am3eKo 0,8-0,9. ATO, AAD i AMO® BiaiTpatoTh POAL TO3U-
TUBHUX a00 HEraTUBHUX aAOCTEPUUHUX e(DEKTOPIB PeryAdTOPHUX (DepMeHTIiB
MeTabOAI3My BYIAEBOAIB, JKUPIB, aMiHOKUCAOT. [Ipy BHCOKIN KOHIIeHTpAaril
AT® i BiamoBiaHO HM3BKUX KoOHIeHTparisx AAD i AMO® mporiecu Katabo-
AI3MY M OKMCHIOBAABHOTO (DOCOPHAIOBAHHS MiHIMaABHI. 3 IHIIOro OOKY,
mipsuiienas piBHsS AAD i AM® € curHaroM, SIKUM 30iABITYE ITBUAKICTD
KaTaboAi3My i 3MeHIIy€e IIBUAKICTH aHAOOAI3ZMY.

€HepreTUYHNn 3apag =
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6. IHIIIT BUAY BIOAOITTYHHOI'O OKMCHEHHSA

PosragnyTiii Bullle pisHOBUA, OIOAOTITYHOTO OKMCHEHHS, IIPU SIKOMY KHU-
CeHb BMKOPUCTOBYETHCS Ha YTBOPEHHS BOAW Ta BUPOOAEHHSI €Heprii B AW-
XaABHOMY AQHIIFO3i, Ha3UBAETBHCS OKCHUAA3HUM, ab0 eHeprosabeslleuyBanb-
auM. Ha Hporo npumnapae 80-90 % cnosxuroro KucHto. KpiMm 116010, iCHyE 111e
KiABKa BUAIB peakIlid, SKi BiAOYBAIOTBCSA i3 CIOKMBAHHAM KMCHIO. Braap, Ix
Y 3aranbHe CIIOJKMBAHHS KHUCHIO OPTaHi3MOM MOPIBHSIHO HEBEAWKUU (IpH-
0an3HO 10 %), are 3HaUEHHS Ba’KAWBE. Y OIABIIIOCTI peakiiifi aTOMU KUCHIO
0e3nocepeAHbO BKAIOUAIOTHCS B MOAEKYAY CYOCTPaTy 3 YTBOPEHHSIM TiAPOK-
CUABHOI I'DYIIH, pipllle — KApOOKCHUABHOL M IHINMX KUCHEBMICHUX rpyir. Lli
peaKtiil 3yCcTpivaroTbCA Ha PI3HUX IIASXaX CHUHTE3y 1 pO3MapAy, OCOOAWBO B
MeTabOAI3MI apOMAaTHYHUX I CTEPOIAHUX CIIOAYK, IIPOCTArAQHAWHIB 1 Ael-
KOTpieHIB. KpiM TOTO, peaxilili OKUCHEHHS MAalOTh 3HAYEHHS AAS METaOOAIZMY
AIKapChKUX IIpenapaTiB, 3HEIIKOAKEHHSI CTOPOHHIX pedoBUH. HattuucheH-
HIIIIMMU € Peakilii MiKpOCOMaAbHOTO OKUCHEeHHS. Ha3Ba TOXOAUTH Bia MIiKpO-
coM — (hparMeHTiB MeMOpaH €HAOIIAA3MATUYHOIO PETUKYAYMY Y hOpMi Be-
3UKYA, Kl YTBOPIOIOTBCS IIPU FOMOTeHI3allil TKaHWH.

6.1. MikpocomMaabHEe OKHCHEHHS

Y MeMOpaHax eHAOIIAA3MATUYHOIO PETUKYAYMY IIEUiHKY, B MiTOXOHADI-
X 1 MIKpocoMax KOpY HAaAHMPKOBUX, CTAaTEBUX 3aA03 Ta IHIIMX TKAHUH AO-
KaAi30BaHI (PepMEHTHI CUCTEMH, fAKiI KaTaAl3ylOTb MOHOOKCUTEHA3HI peakliil,
KOAM OAMH QTOM MOAEKYAU KHUCHIO BKAIOUAETBCS B CYyOCTpaT, a APyIrHUd — Y
MOAEKYAY BOAU. OCKIABKM HAW4aCTIIIe CyOCTPaT Y MOHOOKCUI€HA3HUX pe-
AKIJIX TIAPOKCHUAIOETECS, IO TPylly (pepMeHTIB Ha3WBAIOTh TAKOK TiAPOK-
CHAA3aMU. 3araAbHe PIBHAHHS PEaKIliii MiKpOCOMAABHOTO TiAPOKCUAFOBAH-
HS Take:

RH + O, + HAQ® H + H* — ROH + H,0 + HA®*

AoHopoM BOapHIB paast yrBOopeHHa H,O 3amicte HAADOH moxke 6yTu
HAAH, ®MH «H,, ®AA -« H,.

['oAOBHMIM KOMIIOHEHT MOHOOKCUT'eHa3 — IuToxpoM P-450 — HasBaHuUit
Tak TOMY, IIJO KOMIIAEKC MOTO BIAHOBAEHOI (POPMM 3 MOHOOKCHAOM BYTAEITIO
(II) Mmae MakcuMyM ITOTAMHAHHSA CBiTA@ ipu 450 HM. LluToxpom P-450 micTuTh
poToreM i MOAIOHUM A0 nmToXpoMiB rpymu b. byksa “P" B riuroxpomi P-450
TIOXOAUTD Bip aMepuKaHcbkoro Micta Philadelphia, ae Binl Biepiiie OyB BiAKpH-
Tui. IcHye BeaMKa KiabKicThb i3odopm nuroxpomy P-450. OyHKIIOHYIOTH
nuroxpomu P-450 coiabHO 3 (hAQBOIPOTEIHAMU 1 3aAi30-CipyaHMMM OiAKaMMU.
30KpeMa, TIAPOKCHAA3HA CUCTEMa KOPU HAAHMPKOBUX 3aA03 BKAIOYAE ITUTO-
xpom P-450, 3arizo-cipuanmii GiAOK aAPEHOAOKCHH i (DAABOIIPOTEIH, KOhepMeH-
TOM 5IKOTO CAYRUTh DAA,. BoHa KaTanizye peaxilil TiAPOKCHUAIOBAHHS Y IIPO-
I1eCi CUHTe3y CTePOIAHUX TOPMOHIB KOPYU HAAHUPKOBUX 3aA03. [TOCAIAOBHICTB
KOMIIOHEHTIB AQHITIOTA IIePeHOCY eAeKTPOHIB IIOKa3aHa Ha puc. 7.11.
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2H* H,O
HAO®H +H* ®AL FeS—6inok P-450 ROH
>< % (FeZ+) Fe3* \/
+ —6i P-450 RH
HA® ®AOH, Fe(?: eglJ;OK e
02

Puc. 7.11. CxemMa MOHOOKCUT€Ha3HOI CUCTeMH KOPU HAAHUPKOBUX 3aA03:

FeS-6irok — 3aaizo-cipuanull OiAOK,

P-450 — yumoxpom P-450;

RH i ROH — BigHOBAeHa [ OKucHeHa ¢popma cyocmpamy.

®hraBompoTtein okmcHioe HAADH i pani Tiepepae eAeKTpoHU B AaH-
II}OT, @ IIPOTOHU B cepepoBUllle. B akTuBHOMY IleHTpi nuToxpoMy P-450 3B's-
3y10TbCa O, 1 CyOCTpaT, MOAEKYASIDHUIN KUCEHb AKTUBYETHCS IIIAIXOM IIe-
PEeHeCeHHs Ha HBOTO eAEKTPOHIB 1 BiAOyBa€ThCS TIAPDOKCHUAIOBAHHS CyOCTPATy
aKTUBHUM KUCHeM. APyTuii aToM KUCHIO 3B'si3ye ABa ionu HT i3 cepepoBu-
1114, YTBOPIOIOUU MOAEKYAY BOAM (puc. 7.11).

MoHooOKcHUreHa3Ha cucTeMa MeMOpaH eHAOIAA3MaTUYHOIO PETUKYAY-
My IeuiHkm BrAtodae paaBonporein HAADH-mmroxpom P-450-pepykrasy i
nuroxpoM P-450. Bona KaTanidye peaxiiil IiADOKUCAIOBAHHSA Y IpOIeci CHUH-
Te3y KOBUHUX KUCAOT 13 XOAECTEepHHY, IHAaKTHUBAllil CTEPOIAHUX I'OPMOHIB,
MeTabOAIUHI ITepeTBOPEHHS Pi3HOMAHITHMX CTOPOHHIX PEUYOBHWH 1 AlKapCh-
KUX TIpenapaTiB. Y pe3yAbTaTi MAPOKCUAIOBAHHSI HETIOASIPHUX TIAPO(OOHUX
PEYOBUH INABUIIYETHCS IX TAPOMIABHICTD, 110 CIIPUAE iHAKTUBALl OioAOTIY-
HO @KTHBHMX PEYOBMH YM 3HEIIKOAKEHHIO TOKCUYHUX PEYOBUH I BUBEAECH-
HIO 13 opraHisMy. [3odopmu ruroxpomy P-450 po3pi3HAIOTE 3@ CyOCTPATHOIO
CIIeIn(ivHICTIO, are BCi CyOCTpaTH MOBUHHI OyTH anoAdpHuMHU. CyOcTpaTh
MiKpPOCOMAABHUX TIAPOKCHAA3 iIHAYKYIOTh CUHTE3 MOAEKYA ImToxpomy P-450
B IeuiHni. Bucoka iHAyKyioua 3AQTHICTH BAacTHBa (peHOOApOiTany (CHO-
AIMHOMY IIperapary). SIBulile IHAYKIIL ITOSCHIOE MEXaHi3M 3BUKAHHSI AO CHO-
AIMHUX 3aco0iB (0apOiTyparTiB) i A0 IHIIMX AIKAPCHKUX PEYOBUH, SKI OKUC-
HIOIOTBCS MOHOOKCUTEHA3HOIO CHUCTEMOIO €HAONAA3MATUYHOIO PETUKYAYMY
TeIaTOINTIB.

[cHyIOTH MOHOOKCUTEHa3H, gIKi He MicTATh muroxpomy P-450. Cepep
HUX (PePMEHTHU IIeUiHKY, 110 KATaAi3yIOTh peakKlil TNAPOKCHUAIOBAHHS (DEHIN-
anQHIHY, THPO3UHY, TpUnTodaHy. A0 IX CKAaAYy BXOAATH: 10H 3ani3a U opra-
HiuHMU (pakTOp OionTepwH. MiABBMiCHA MOHOOKCHUTEHA3a KaTaAi3ye TiAPOK-
CHUAIOBaHHS AO(QaMiHy 3 YTBOPEHHSIM HOPaAPEHAAIHY.

BraroueHHs 000X aTOMIB MOAEKYAW KHUCHIO y CyOCTpaT KaTaAi3yrOThb
Aplokcurenasu. Lle, 30kpema, HereMoBi 3aAi30BMiCHI (pepMeHTH, sIKi KaTaAi3y-
IOTh PeakKllil CUHTe3y TOMOI'€HTU3WHOBOL KUCAOTH 1 i OKHUCHEHHSA Ha IIAIXY
KaTabOAI3My THPO3HUHY. TaKO’K 3aAi30BMIiCHA AITOOKCUTEHA3a KATaAi3ye BKAIO-
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ueHHa O, B apaxipOHOBY KHUCAOTY, IIEPIIY PEAKI|io B IIPOLEeCi CUHTE3y AeH-
KOTpi€eHIB. [TpoAiH i AI3WH-AIOKCHUTEHA3U KaTaAi3yIOTh PeakIlil TiAPOKCHAIO-
BAHHS 3AAUIIKIB IIPOAIHY 1 AI3WHY B IIPOKOAATEHI.

6.2. IlepoKkcupa3zHe OKUCHEHHS

Bipomi peaxiiii 6e3m10CepepHbOrO0 OKUCHEHHS CyOCTpaTiB KUCHEM He
IIAIXOM BKAIOUEHHS aTOMIB KHMCHIO B MOAEKYAU CYOCTPATIB, @ IIIAIXOM ABOX-
€AeKTPOHHOTO BIiAHOBAEHHS KHCHIO AO IIEPOKCHAY BOAHIO. Lle Tak 3BaHi
TIepOKCUAA3HI peakilii. BoHu mepebiratoTh 3a cxeMaMU:

RH, + O, - R + H,0, a6o
RH + O, + H,0 — ROH + H,0,

TakuM 4MHOM, NPOAYKTAMM IIUX PEaKIil € OKMCHEHUM CyOCTpar Ta
H,0,. Ao (pepMeHTIB, gKi KaTaAi3yIOTh TaKi peaxilil, BIiAHOCATBCS OKCHUAA3U
D- i L-aMiHOKMCAOT, aMiHOKCHAA3M, KCAHTMHOKCHUAA3M TOIIO. [lepokcup,
BOAHIO AQAL PO3KAAAQETHCS KATaAa30l0 ab0 BUKOPHCTOBYETLCA Y PeaKIligax,
dKi KaTaAl3yloTbCd Nepokcupazamu. OKCHAA3M, Kararasa i epoKCHAA3HU
AOKaAi30BaHi, TOAOBHMM YMHOM, y II€POKCHUCOMax. BoHu MicTaTh (paaBiH abo
MEeTaAMU.

TakmM 4MHOM, KpiM BUKOPUCTAHHS KHUCHIO B TKQHUHHOMY AWXAHHI Yy
MITOXOHAPISIX, B OPraHi3Mi IIMPOKO PO3NOBCIOAKEHI peakliil IpsaMol B3ae-
MOAII cyOCTpaTiB 3 MOAEKYASIDHHUM KUCHeM. [IpuHIMIIOBA BiAMIHHICTE ITUX
peaxiliii OiOAOTIYHOrO OKUCHEHHS BijA TKAHWHHOTO AUXAHHA B TOMYy, IIO
BOHM He CYIIPOBOAJKYIOTHCS YTBOPEHHSIM BHCOKOEHEPreTMYHUX CIIOAYK, a
MAIOTh MAAQCTUYHE 1 3aXMCHE 3HAaYEeHHS.

7. AKTUBHI ®OPMU KHUCHIO I MEXAHI3MU X THAKTUBAILIIT

Y nporjeci eBOAOLl IiCAT YTBOPeHHS Ha 3eMAi KuCHeBoI arMocdepu
B JKUBHUX OpraHizMaX BUHMKAM i BAOCKOHAAWAMCHL MEXaHi3MU OKUCHEHHS
OPTaHIYHUX PEUYOBUH MOAEKYAIPHUM KUCHEM. OCKIABKY TPOAYKTH, HAIIPHK-
AQ), TAIOKO3@, OKHCHIOKOTBCSH KHUCHeM IOBHICTIO p0 CO, i H,O, aepoOHi
OpTraHi3MM 3MOTAM OTPMMYBATH 3HAYHO OiAbllle eHeprii, Hi’>K aHaepoOHi.

Ahne mopsip, 3 TepeBaraMu KMCEHBb BHIC i HOBI mpoOaeMu. Y OIABIIIOCTI
peaKiiiii OIOAOTIYHOTO OKHUCHEHHd, B IKMX BUKOPUCTOBYETBCA MOAEKyAd O,
BOHA BIiAHOBAIOETBCA A0 H,O. Tak, npyu TKaHMHHOMY AMXaHHI MOAeKyaa O,
IpUEAHYE 4 eAeKTPOHU i TOBHICTIO BIAHOBAIOETBECS AO ABOX MOAEKYA BOAU. Y
MOHOOKCHUTEHA3HUX PeaKIlisfiX BiAHOBAEHHS OAHOTO aToMa KUCHIO i3 O, Ta-
KOJK AQ€ MOAEKYAY BOAU. AAne IIpU HEIIOBHOMY BipAHOBAeHHI O, YTBOPIOIOTH-
Cs1 BUCOKOAKTUBHI YAaCTHMHKM, 30KpeMa BiAbHI papvikaau KucHio. Hakomu-
YeHHSI iX IPU3BOAUTL A0 OKMCHIOBAABHOI Aerpapallii BCiX KaaciB Oiomoae-
KYyA, OCOOAMBO AIITAIB i OiAKIB. AO TaKMX IIPOMI>KHUX NPOAYKTIB BIiAHOBAEHHS
MOAEKYASIPHOTO KUCHIO BIiAHOCATHCS MHepoKcHp BopHIO H,O,, cymepokcua-
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Hui aHioH-papukar O, , TIADOKCHABHIE paprKain OH. Y nporeci Gioaoriv-
HOI €BOAIOINI B aepOOHUX OpraHi3MiB BUPOOMAMCH MEXAHI3MU 3aXHUCTY Bip
AKTUBHUX (POPM KHUCHIO.

CaM MOAEKYyAdpHUM KHCEeHb B OCHOBHOMY CTaHI IIPM HU3BKUX TeMIIe-
paTypax Ma€ HU3bKY XIMIYHY aKTHUBHICTD. Lle 3yMOBAEHO €eAeKTPOHHOIO CTPYK-
Typoro MoreKyAn O,. B OCHOBHOMy CTaHI MOAEKyAd KMCHIO Ma€ 2 Heclape-
HUX eAeKTPOHM 3 ITAPAaA€ABHUMM CITIHAMM 1 B3a€MOAIA i1 i3 3BMYaiHUMM KO-
BAAEHTHHMM CIIOAYKaAMH, B IKHUX YCi €AeKTPOHU CIlapeHi, yTpyAHeHa uepes
CITiHOBY 3abopoHy. Bricoka peaxiliiHia 3Aa@THICTb BAACTMBA MOAEKYAI KHUCHIO
B eAEKTPOHHO30yAKeHOMYy CUHIAeTHOMY cTaHi (!O,). CHHTACTHMIT KUCEHb
YTBOPIOETLCS K TOAOBHMMU INPOAYKT IIPU (POTOXIMIUHMX OKHUCHIOBAABHUX
NIpOLeCcax, are He YTBOPIOETHCSA 30BCIM UM y Ay’Ke He3HAUHIM KIABKOCTI B
peaxilissx OiOAOTIYHOTO OKUCHEHHS.

Y >XKUBiM IpUPOAi CcHiHOBa 3a00poHa B3aeEMOAil O, 3 OpraHiuHUMM CIO-
AYKAMU AOAQETHCS 3aBAAKM HASBHOCTI (DEPMEHTATUBHUX CUCTEM, PO3TASIHY-
THX BUIIE, SKi 3AIMCHIOIOTH aKTHBAIII0 MOAEKYASIPHOTO KUCHIO IIASIXOM YO-
THUPBOX- YN ABOXEAEKTPOHHOTO BiAHOBAE€HHA. [IOBHE 4OTHMPBOXEAEKTPOHHE
BipHOBAEHHSA O, AQ€ MOAEKYAY BOAUM. ABOXEAEKTPOHHEe BiAHOBAeHHA O, y
PeaKilisax, sIKi KaTaAi3yloTh OKCHAQ3M, AQE€ BKe OIABII PeaKIliiHO 3AATHUHU
nepokcup, BopHIO. OKcupasHi peaknil 3 yrBopeHHAM H,O, BipOyBaroThCH,
TOAOBHUM YMHOM, y IIEPOKCUCOMAX. Y ITUX OPraHeAaX € BUCOKOe(EeKTUBHUU
depMeHT KaTanasa, fKa Karaaizye poanap H,O, 3a piBHAHHAM:

H,0, + H,0, — 2H,0 + O,

VY 1ii1 peaxkilii opHa MoAaekyaa H,O, € OKHUCHUKOM, @ Apyra — BiAHOBHU-

koM. Kpim Toro, H,O, BUKOPUCTOBYETHCS Y MEPOKCUAA3HUX PeaKIisX:
H,0, + RH, - R + 2H,0

KaTtanaza mposBAsie TaKOXK I NEePOKCHMAQ3HY aKTUBHICTB. BBa’KaroTh,
IO Y TKAHWHAX TBAPWH KaTandsa Ale MalykKe BUKAIOYHO K IIEPOKCHUAQ3Q,
OCKIABKH y (pi3ionorivHMX ymoBax KoHIeHTpania H,O, Hu3bpKa, a IHIINX
CyOCTpaTiB — BHCOKA. 3aBAJKU All KaTarasW i MEPOKCHAA3 KOHIIEHTpallid
H,0, y 1uTOnAasMi KAITHH MATPUMYETECS Ha HU3bKOMY piBHI (10°-107 M).

3a yMOB npuepHaHHA A0 O, TIABKU OAHOIO eAeKTPOHA YTBOPIOETHCS
CYIIEPOKCUAHUMMN aHIOH-papukar O, . AskepeaoMm O, CAy’KaTh peaxiiil, fAKi
KaTaAi3yIOTh PO3TASIHYTI BUIIE, OKCUAA3U 1 MOHOOKCHUIeHasu. Ha npomMibKHIX
CTaAIIX IIMX Peakllii B aKTUBHOMY IIeHTPI (PepPMEHTIB yTBOPIOETHCI 02.,
SAKUM MO’Ke 3BIABHUTHCH i3 (pepMeHT-CyOCTPaTHOTO KOMIIAEKCY AO 3aBep-
LIeHHs peaktil. Pi3Hi hepMeHTH AQIOTh PI3HUM BUXIA CYIIEPOKCUAHUX PaAr-
KaAiB. TTOpIiBHSHO BeAMKa KiabKicTh O, YTBOPIOETLCS Y KCAHTHHOKCHAA3HIM
peaKtiil po3naAy IyPUHOBUX HYKAECOTHAIB. Y IPOIeCi epeHeCEeHHS eAeKT-
POHIB II0 MITOXOHAPIAABHOMY AMXAABHOMY AQHIJIOI'Y TAKOJK IHOAL Mae Miclie
IIEPEeHOC OAHOTO eAeKTPOHA i3 BiAHOBAEHOrO YOiXiHOHY Bippa3y Ha MOAEKY-
ASIPHUM KHCEHb, TOOTO gTpaTa eAeKTPOHIB i3 AaHItora. Kpim Toro, cymnepok-
CUAHMU PaAUKan YTBDIOETHCSA He(epMEeHTAaTUBHUM IIAIXOM BHACAIAOK
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PeaKIiiii aBTOOKMCHEHHSI T'eMOTAOOIHY M IHINMX I'eMOIIPOTEIHIB, AYTATIOHY,
acKOpOIHOBOI KUCAOTH. CyNEepOKCUAAHIOH MOJKEe MPOTOHYBATHUCH AO TiApO-
epoKcupHoro papukary HO,.

Y HOpMI CYIIEpOKCHUAHUM PAAUKAA HAsIBHUU Y TKAQHWHAX Yy HU3BKUX
KOHIIeHTpaIlisx mopsiaky 10711-1012 M. He aomyckae 3pOoCTaHHSI BMICTY B
oprafismi O, HasgBHMII y BCIX KAITHHAX (hepMEeHT CyIepOKCHAAMCMYTa3a
(COA), gKa KaTaaizye peaxllito:

0, +0, +2H A H0,+0,

YTBOpeHM IePOKCUA BOAHIO PO3KAAAAETHCS A Al€rO KaTarasu. [Tiasu-
IIeHe yTBOPEHHS 0O, i H,0, crocTepiraeThcst Ipu Aji Ha opraHiam pPSAAY
XIMIYHUX PEYOBUH, PEHTTE€HIBCHKOTO 1 PaAiOaKTUBHOTO OIIPOMIHEHHS Ta TP
3HIDKEHHI aKTUBHOCTI CYIIEPOKCUAAUCMYTA3M 1 KaTarasu. Y HedepMeHTa-
THUBHIN peakIlil MixK 0, i H,0, YTBOPIOETHCST HAA3BUYAUHO CUABHUM OKFHC-
HUK — TIADOKCHUABHUU papukan OH:

0, + H,0,— OH + OH"+ 0,

LITBuAKICTE 1i€l peakiiii 3HAaUHO 30IABIIYETHCA IIPU HASBHOCTI 10HIB
nepexiAHux MeTaaiB. TTip aleto ioniB Fe?™ i AedKUX 3aAi30BMICHUX CITOAYK
IIEPOKCHUA, BOAHIO PO3IIAAAETHCS 3 YTBOPEHHAM TIADOKCUABHUX PAAUKAAIB:

H,0, + Fe2* — OH + OH + Fe3*

ITpu B3aeMOAII CYIIEPOKCHAHOTO aHIOHY 3 TIADOKCHUABHUM PAAUKAAOM
YTBOPIOETBCSI CUHIACTHUU KUCEHB!

0, + OH —'0,+ OH

[APOKCUABHMN PapVKaA, CUHIACTHUM KUCEHBb, MEHIIIOI MipOIO CyIlep-
OKCUAHUUN PapUKaA i MMEePOKCHUA BOAHIO OKHUCHIOIOTH OIABIIICTH OPraHivHUX
PEYOBHH, 30KpeMa OIAKH, AIMIAM, HYKAEIHOBI KUCAOTH. OKUCHIOBAABHI MO-
Audikaril pepMeHTIB Ta IHIMNMX OIAKIB 3yMOBAIOIOTH IX IHaKTHBaIito. Aig
"Ha AHK MoOXe OyTHM NpPHWUYMHOIO MyTaliti. AKTMBHI (pOpMU KHCHIO iHTeH-
CUBHO OKHUCHIOIOTH HEHACWYeHi JKUPHI KMCAOTU, GKi BXOAATH AO CKAAAY
docdonimipiB MemOpan. [Iporiec MEePOKCHUAHOTO OKMCHEHHS AIMAIB Mae
XapaKTep AQHIFOTOBOI PEaKIiil, OCKIABKU Y XOAL IIPOIeCy IeHepYIOThCS Iie-
POKCHAHI papMKaAu KMpHOI KucAoTH (-O-O, ), 3paTHI OKMCHIOBATH iHII
MOAEKYAU >KUPHUX KUCAOT AO BIABHUX PaAUKaAiB. TakKuM 4MHOM, aKTHBHI
dopMU KHUCHIO HeOOXiAHI TIABKM AAS iHIIiallil AaHITIOTOBOI peakiiii. Y pe-
3YABTATI NMEPOKCUAHOIO OKMCHEHHS AlIAIB IOPYIIYETHCSA CTPYKTypa i
dyukiii meMmopa. PaprKanbHi (pOpMU SKUPHUX KUCAOT, @ TAKOXK aKTUBHI
pOpMU KUCHIO 3HEIIKOAKYIOTBCS B OPTaHi3Mi aHTUOKCHUAQHTAMU, AO SKUX
BipHOCATBCA BiTaMiH E, rAyTaTioH, aCKOPOIHOBA KUCAOTA Ta PSA IHIINX €H-
AOTEHHMX U €K30T€HHUX CIIOAYK.

Ha puc. 7.12 cxeMaTUYHO TTOAQHO IIePETBOPEHHS aKTUBHUX POPM KHC-
HIO 1 MeXaHi3MU 3aXUCTY BiA HUX.

Pizke 3pocTaHHS YyTBOpPEHHS aKTMBHUX (POPM KHUCHIO CIIOCTEPIraeThb-
Csl Y HEUTPO(PINBHUX AeUKOIUTAX (HeUTpodirax) mip vyac paronurosy. I1pu
IBLOMY Y HEUTPOMiraX ¥ ACCATKU Pa3iB 30IABIITYETBECS CIIOJKUBAHHA KUCHIO,
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(e}
e
\ + 0, +2H*
o. H,0,+ O,
, CynepokcuaaMcMyTasa
RH "
2H
é§
H,0 * 19 0+0
+
rmyTaTioH , 22 kaTanasa H; 2
ROH «<——R0OO, ROOH 0. .
2 ryTaTioHnepokcnaasa
) H,0
0+ OH-
OH
Tokodbepon .
y Loxodepon b O, )
OH-
[-kapoTuHoign
102 3

Puc. 7.12. IlepeTBOpeHHSI aKTUBHUX (DOPM KHUCHIO i MeXaHi3MM 3axXHUCTYy Bip HHUX.
RH — HeHacuueHa XUpHa KucAomd.
a TAKOXK CTUMYAIOIOTBCS peaKIlil meHTo30hoCc(haTHOTO IIUKAY IIepeTBOPEH-
HS TAIOKO3H, SKi TTocTavyaroTh BiaHoBAeHUM HAAO® * H. Ha moBepxHi mAa3-
MaTHIHOI MeMOpaHyu HeUTpodiniB AoKarizoBauui epmenT HAAD « H-okcu-
AQ3a, IKUM KaTanizye peakilito okucHeHHa HAA® « H i yrBopeHHs cymiep-
OKCHAHOI'O PAAUKAAY:
HAO® H + 2 O, — HAO®* + 2 O, + H*

Hacrynai nepersopennsi O, , IK PO3TASHYTO BHIIe, AafoTh H,0, OH
i 10, V¥ xopi garorurosy HAAD « H-okcrpasa CTa€ 4aCTUHOIO BHYTPIIII-
HBOI IOBEPXHi (ParocoMm i aKTMBHI (POPMU KUCHIO BUAIAGIOTHCS BCEPEAU-
HY arocoMu, A€ OKMCHIOIOTb MOAEKYAM OaKTepiaAbHUX KAITMH i, TaKuM
YMHOM, BOMBAIOTL (paroIiuToOBaHi MiKpOOpraHi3Mu.

3HauHI KIABKOCTI aKTUBHUX (DOPM KUCHIO IIOTPANIALIOTE 1 Y MIXKKAITUH-
HUM IIPOCTIpP Ta HNOIIKOAJKYIOTH CYCIAHI KAITHHU. CaMi HeUTPOMIAM MICTITh
Yy LUTOIIAA3MI KaTanaldy 1 IAYTATIOHIIEPOKCUAA3Y, SAKlI PO3KAAAQIOTH IIe-
POKCHA, BOAHIO, IO AMQPYHAYE y IIMTONAA3My. Are AaAi THHYTH 1 cami
AEMKOITUTH.

Lli mpoitecu XapakTepHi AA peakllil 3alaAeHHd.

Y HeuTpo(iraxX yTBOPIOETHCA IIfe OAHA PEYOBHHA 3 BUCOKOIO Oakre-
PHULOUAHOIO Ai€ro. B a3ypoinbHUX IpaHyAaX HEUTPOMIAIB € (hepMeHT Mi€Ao-
IIEPOKCHAQ3a, dKa KaTtanidye peaknito Mixx Cl i H,O, 3 yrBOpeHHIM rino-
XAOPHUTY:

Cl + H,0, —» CIO" + H,0

[Tip Aj€ero TinoxAOpHUTY BiAOYBAIOTHCI XAOPYBaHHS | OKUCHEHHS MeMO-

PaHHUX CTPYKTYp OaKTepiy, pyMHyBaHHS MMOpaH i 3qrubeAb KAITHH.
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KpiMm akTuBHUX (POPM KHMCHIO, OAKTEPOIIMAHA Al 3yMOBAIOETHCS BU-
COKOIO KOHIIeHTpalii€ro ioHiB HY, ockiabku y XOai darorurosy 3pocrae
HIBUAKICTB TAIKOAI3Y I HAKONMYEHHSI MOAOYHOI KUCAOTH. Huseke pH e on-
TUMAABHUM AAS All FIAPOAA3, SIKi BUBIABHSAIOTBCS 13 I'PAHYA HEUTPODIAIB.

TECTOBI 3ABAAHHS AAST CAMOKOHTPOAIO
3 PO3AIAY "BIOEHEPTETMKA"

1. EHepreTuyHUM MaTepiaAOM B OpTaHi3Mi €:
A. ®ocdonimipm.

B. Bocku.

C. Crepunu.

D. Tpuamuarainepusu.

E. T'rikoaimmiam.

2. INpu3HayeHHA AUXAABHOI'O AQHITIOTa Y MITOXOHAPIAX:

A. TlepeTBOpeHHST peUOBUH i eHeprii.

B. Oxkucuenns pedoBuH po CO, i H,O.

C. 3aGesmeuenus kaitua HAAT 1 DAA,

D. Ilepenecennsa aTomiB BopHio i3 HAAH, Ha Kucens 3 yrBopeHuaM ATO i
H,O0.

E. IlepeHeceHHs € Ha ITUTOXPOMHU.

3. Y cKAap AMXAaAbLHOTO AQHITIOTa BXOASATH BCi HU KUeNepeAiueHi peuoBUHY, 3a
BUHSITKOM:

A.HAA, OMH.

B. 3aaizo-cipuani GiAKu.

C. YbixiHOH.

D. I'lipysar.

E. Llutoxpomm.

4. Y TKaHUHHOMY AUXaHHI OepyTh y4aCThb BCi pEYOBUHHY, 3@ BUHITKOM:
A. Tiamirnipodocdary.

B. Pubodarasiny.

C. ITaHTOTEHOBOI KMCAOTH.

D. Hianumny.

E. I'Nipupokcanrbdocdary.

5. ®epMeHTH TKAHMHHOTO AUXAaHHS PO3MIillleHi B:
A. Lluromnaswmi.

B. Aizocomax.

C. I'lepokcucomMax.
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D. Marpuxkci i BHyTpIIIHIA MeMOpaHi MITOXOHAPIN.

E. SIApi.

6. CyOcTpaTaMy TKaHUHHOTO AMXaHHS € BCi IepeAiueHi pedoBUHY, KPiM OAHI€T:
A. Tzomutpar.

B. Manar.

C. o-KeTorAyTapar.

D. CyxkuuHar.

E. Aakrar.

7. HalOinbIIl eHepreTUYHUM CyOCTPATOM AMXAABHOTO AGHIJIOrA €:
A. KoQH,.

B. HAAH.,.

C. CykuuHar.

D. ®DAAH,.

E. AckopoOar.

8. [NopyliieHHs IOCTa4aHHSI KMCHIO B KPU30BUX CUTYAllisIX OpraHi3My CIIpUYK-

HE€ eHeProrroCTav4alHsAa 3a PaXyHOK!

A. TAtoKOHeoTeHe3y.

B. OKuCHEeHHS JKUPHUX KUCAOT.
C. KeToaizy.

D. I'NenTto3odocdaTHOrO [UKAY.
E. I'AikOAi3y.

9. Kodepmentom HAAH -peripporeHasu B AMXaAbHOMY AQHITIO3] €:
A. OAA.

B. HAA .

C. TTANOD.

D. ®MH.

E. HAAD.

10. TTprzHaueHHSAM OYPOTO JKUPY B MI>KAOIIATKOBIHM AASIHITI HOBOHAPOAKEHUX €:

A. CAY>KUTH IIAQCTUYHUM MaTepiaroM.

B. CAyKUTH TENAOI30AAIIMHUM MaTepiaaoM.

C. CAYKUTH AJKEPEAOM TellAd 38 PaXyHOK POo3'€AHaHHS AUXaHHA i hocdopu-
AIOBaHHS.

D. 3ailicHIOBaTH MeXaHIYHUM 3aXUCT TKAHWH i opraHis.

E. Ajkepeno pAsl yTBOPEHHS KeTOHOBUX TiA.

11. AT®O-cunTterasa yrBopioe AT® mip yac okucHoro ochoprrtoBatts. Bona

po3MillieHa B:

284

A. LIUTO30AI KAITUHU.

B. Iepokcucomax.

C. 3oBHilIHi¥ MeMOpaHi MiTOXOHAPIH.
D. Mikpocomax.

E. MaTpukci MiTOXOHAPIN.



12. TOAOBHUM AMXAABHUU AQHITIOT BKAIOUAE TaKi KOMIIOHEHTH:

HAAH, - ®MH-KoQ — nwur. (b-c;-c-aa;) —O,

ITocAiAOBHICTB IX PO3TAllyBaHHSA 3yMOBAEHA:

A. PO3UMHHICTIO B AlTTiaax MeMOpaH MiTOXOHAPIN.

B. Tloai6HicTIO B CTPYKTYPi CYCIAHIX IIEPEHOCHUKIB €.

C. BuGipKOBOIO 3AaTHICTIO aKI[eNTyBaTH i IlepepaBaTy € .

D. 3pocTaHHIM BEAMUYMHH OKCHUAHO-BIAHOBHOTO IIOTEHIliaAy MiXK CycipHIMHN
MIePEeHOCHUKAMH €.

E. I'TparaeHHSIM OKCHUAHO-BIAHOBHUX IIap II€PEHEHHS €AeKTPOHIB A0 pO3Cito-
BaHHS BIABHOI €Hepril.

13. BuayueHHs eHeprii Bip cyOCTpaTiB TKaHUHHOI'O AUXAHHS B AUXAABHOMY
AQHIIO31 BiAOYBAETHCA 3@ PAXYHOK:

A. Po3raapy cyoctpatis po CO, i H,O.

B. 3pocTaHHS OKHCHAHO-BIAHOBHOTO IIOTEHIiaAy KOMIIOHEHTIB AWXaABLHOI'O
AQHITIOTA.

C. IlepeHeceHHs € IO AUXAaABHOMY AQHITIO3I.

D. IlepeTBOpeHHS eHepril BiAllEIAEHUX €AeKTPOHIB Y IIDOTOHHUU IIOTEHIIiaA
BHYTPIIIHBOI MEMOPAHU MITOXOHADIN.

E. BiAHOBAGHHS KHCHIO AO BOAU.

14. SIx BipnOUBaeThCcs Ha yrBopeHHI AT® noTpanAsHHS B KPoB 2,4-pAuHITpOde-
HOAY?

A. He BnauBae Ha yrBopenHs ATO.

B. ITipBumiye yrBopenHs ATO.

C. ITocuatoe okucHeHH i pocoprrtoBaHHS.

D. 3menmye Buxip AT®, 60 pos'epHye AMXaHHS i POCHOPUAIOBAHHS.

E. 3menmrye Buxip ATO i Temna.

15. Ae BipOyBaeThesa yrBopeHHss AT 1mmip yac OKHCHOTO (hoCHOPUAIOBAHHS ?

A. B MiTOXOHAPISX.

B. B 11uT030Ai.

C. B AuXaAbHOMY AQHITIOBI.

D. Ha nuroxpomax.

E. Ha AT®-cuHTeTa3si, 110 3HaXOAUTHCSI B MAaTPUKCI i IPOHU3Yy€e BHYTPILIHIO
MeMOpaHy.

16. B gakoMy MicCIli AMXaABHOTO AQHIIOTa IIPU3YIUHSAETHCS TPAHCIOPT €AEKT-
POHIB Mip BIAMBOM aHTUMIIIUHY ?

A. Mixxk HAAH, i ©MH.

B. Mixx KoQH, i nmroxpomom b.

C. Mi>k nmroxpomoMm b i c.

D. Mix nutoxpomoM aaz i O,

E. ®AAH, i KoQ.

17. LliaHip Kanilfo — cMepTeAbHa OTpyTa. 3are’kHO Bip AO3HM, CMepTh HacTae
yepes3 ACKINBKA CEKYHA YU XBUAMH. TOKCHUYHA Al 3yMOBACHA IIPUTHIYEHHAM AllL:
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A. LTUTOXpPOMOKCHAQ3H.

B. 'emorao0imy.

C. KaTanasmu.

D. AT®-cunTeTasm.

E. HAA®H-aeripporenasu.

18. 51k BriAMBaIOTE Ha eHepreTruHui Buxip AT® ionu KT, SKIIo TOTPaNAsIIOTH
Y MITOXOHAPIIO?

A. He 3minrorots Buxia ATO.

B. HacTuHa eHeprii AUXaHHSA BUKOPUCTOBYETHCS Ha TPAHCIIOPT 10HIB.

C. 3oiabiryeTbest yrBopeHHs ATO®, 60 3pocTae MO3UTUBHUN ITOTEHIIIaA.

D. Buxip AT® 3menmryeTsest, 60 ionn K* sik ioHOOPHU 3MEHIIYIOTh BEAMIHHY

MeMOPaHHOIo eAeKTPOXIMIYHOTrO IOTEHITIaAy.
E. Beanunna sminu AT® Gyae 3areskat Bip KiabkocTi ioHiB KT,

19. MakpoepriuHuMHu 3B'I3KaMU Ha3WBAIOTLCS:

A. Ximivni 3B'13KY, Ha yTBOPEHHS SKUX ITOTPiOHO OaraTo eHeprii.

B. 3B'a3KH, 110 BXOAATH B CKAQA BYTAEBOAIB, AiITIAIB i 6iAKiB.

C. Ximiuni 3B's13KH, TpU PO3PUBI IKUX BUAIATETHCS 40 KAK eHepril.
D. 3B's13KH, IPU TAPOAi3i IKUX BUAIASETECA 15 KAJK eHepril.

E. 3B'43Ky, 1110 yTBOPEHi BYTIABHOIO KHUCAOTOIO.

20. Exeprist MaKpoeprivHux 3B's3KiB BUKOPUCTOBYETLCS AN BCIX IIPOIIECiB, KpiM:
A. BiocuHTe3y pe4oBHH.

B. Mexaniunoi poboTu.

C. AKTUBHOTO TPaAHCIIOPTY iOHIB.

D. TpaHCIIOPTY C€YOBUHY, TAILIEPUHY.

E. T'enepatliii HepBOBOI'O IMITYABCY.
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PO3AIA 8. OBMIH BYI'AEBOAIB

B opraHi3mi ATOAWHY I TBAPUH BMICT BYTA€BOAIB CTAHOBUTHCS OAU3BKO
2 % cyxol Macy, 110 3HaYHO MEHIIIe BiA BMICTY OIAKIB (45 %) 1 Almmipis (15 %).
Cepea HUX € AEKIAbKA AECSITKIB MOHOCAXapHUAIB i TUCIYl Pi3HUX OAIro- i
noAicaxapupiB. LleHTpaabHe Miclle 3aiMaroTh MOHOCAXapHA TAIOKO3a i ro-
MOIIOAiCAXapup, TAIKOTeH, SKHUM CKAQAQETHCS 13 3aAMIIKIB TAIOKO3M. YCi
IHIITI OAITO- 1 MOAICAXapUAM CKAAAQIOTBHCS 3 PI3HUX MOHOCAXapHUAIB 1 PiAKO
3yCTPIYaroThCSa Yy BIABHOMY BUIASIAL, @ YacCTillle Yy CKAAAlL TAIKOIPOTEIHIB,
IIPOTEOTAIKAHIB, TAIKOAIMMIAIB, TAIKOAIIOIIPOTEIHIB.

ByraeBoAM BUKOHYIOTH PI3HOMAHITHI (DYHKIIIL, Cepep IKUX y KIABKICHO-
MY BiAHOIIIEHHI HaMOIABII BaXKAWBA eHepreTUdHa. [ Ipu crio>kmBaHHI 3MiltaHoi
DKi 3@ paxyHOK BYIAeBOAIB 3a0e3reuyeTbcs 50-60 % eHepreTHYHUX IIO0TPed
OpraHizMy. ByraeBopAr MOJKYTH OKHWCHIOBATHUCH 3 BHAIAEHHSM eHepril B
aepoOHUX ¥ aHaepOOHUX yMoBax. ['AiKOTeH Bipirpae (DyHKIIIO eHepreTud-
HOrO Aenio. CTPYKTYpPHY POAB B OPraHi3Mi ATOAMHM i TBApUH BUKOHYIOTH
reTeporioAicaxapuan (TAiKo3aMiHOTAIKaHM) MIDKKAITUHHOI peuoBuHU. ['ere-
HOAIOHI pPedYOBUHM BYTA€BOAHOI IIPUPOAU CAY’KAThb MACTUAOM y CyTAOOax.
OairocaxapupHi KOMIIOHEHTH TAIKOIIPOTEIHIB 1 TATKOAIMIAIB MeMOpaH yTBO-
PIOIOTH IIEHTPU PO3Ii3HAaBaHHA OIOMOAEKyAaMHM, 3a0e3IIeUyIOTh aATe3iro
KAITUH TIpHU rictoreHesi i MopdoreHesi, BUKOHYIOTb POAL aHTUTeHIB. [leH-
TO3M (pubo3a i Ae30KCHUpPrO03a) BXOAITH AO CKAAAY HYKAEIHOBUX KUCAOT,
KO(DepPMEHTIB-HYKACOTHUAIB. [3 ByrAeBOAIB B OpraHi3Mi CUHTE3YIOTHCS iHIII
CIIOAYKH, 30KpeMa >KUPH, 3aMiHHI aMiHOKHUCAOTH, CTEPOIAN.

ITPOAYKT OKHCHEHHS TAIOKO3U — TAIOKYPOHOBA KHUCAOTA — Mae
3AQTHICTE 3HEIIKOAJKYBATU NPOAYKTH THUTTSA OIAKIB.

ByraeBopu 1 IX NOXiAHI BUKOPHUCTOBYIOTBCS B IIPAKTUYHIN MEAWIUHI:
ratoro3a 40 %, TAIKO3UAU (HaIllpHUKAAA, AMTITaAic) — K ceplieBuUM 3acio, a
AEKCTpaH — $IK KPOBO3aMiHHUK.

ByraeBoaM HapAXOAATH B OPTaHi3M Y CKAAAL 3BUMYAUHUX Xap4OBUX IIPO-
AYKTIB POCAMHHOIO 1 TBAPMHHOTO MOXOAKEHHS. Ha ByraeBOAM IpuUIlapae
OAM3bKO 2/3 Macm TKi, a 3a KaropivHicTIO — OAM3BKO 55 %. Pekomen-
AYETBCH, 11100 AMCaxapupX (caxaposa i AaKTo3a) I MOHOCaxXapuAu (TAFOKO3a
i dpykTo3a) ckraparu He Oiablile 1/6 Bip 3araabHOI KiABKOCTI BYTAEBOAIB
Dxi. I'lepeBara nmoaicaxaprpiB (KPOXMAAIO i TAIKOTEHY) 3YMOBAIOETHCS:

1) HOBIABHMM TEMIIOM TPaBA€HHS, @ 3HAUUTh HE TAaKUM Pi3KHUM ITIANO-
MOM KOHIIEHTpallii TAFOKO3U B KPOBI I MEHIIINUM IIepeBAHTA)KEHHIM CUCTEM
11 yTHAI3aIiI;
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2) BIACYTHICTIO COAOAKOI'O CMaKy, IO 3HIJKYE UMOBIPHICTB IIepeipAaHHs.

['Atorko3a MOKe YyTBOPIOBATHCH B OPTaHi3Mi 3 aMiHOKMCAOT, TAIIEpUHY,
MOAOYHOI KMCAOTH Ta iHIINX pedoBUH. Llel mpoiiec MOCUAIOETBCS 3a HEAO-
CTaTHHOTO HAAXOAKEHHS BYTAEBOAIB iki. CxeMa OOMiHY BYTA€BOAIB B
OpTraHi3Mi AIOAMHU ITOKa3aHa Ha puc. 8.1.

Byrnesoau ixi

|

["nikoreH IMoko3a ————> [HWi MOHO- —/———> Oniro- i retepo-
\ caxapugu nonicaxapuamn
[MeHTO31n
Hykneotngn

Naktat ———= [lipyaT <———— AMIHOK1COTM

3aMiHHi
aMiHOKUCoTn
/

Auetnn-KoA ———— XKupHi kncnotum

CO, + H,O + eHepris
Puc. 8.1. Cxema 00MiHy ByrA€BOAiB.

LleHnTparbHa POAB TATOKO3M 3yMOBAEHA II CTPYKTYPOIO 1 (Di3UKO-XiMiuHN-
MM BAQCTUBOCTSIMU.

[Topy1reHHsT OOMIHY BYTAEBOAIB XapaKTEPHI AAS PIAY 3@XBOPIOBAHb —
IIYKPOBOTO AlabeTy, HENepeHOCHUMOCTI AAKTO3H, (PPYKTO3M, TaraKTO3eMil,
TAIKOTeHO3iB, YpakeHb ITeUiHKM, HEPBOBOI CUCTEMMU.

1. TPABAEHHS BYT'AEBOAIB

Y HIAYHKOBO-KUIIIKOBOMY TPAKTI IMOAiI- I AMCAXapWAW TIAPOAiI3YIOTBCS
mip Aj€ero pepMeHTIB TAIKO3WAA3 A0 MOHOCAXapUAIB, SKi 3AQTHI BCMOKTYBa-
TUCh. [3 ByIAe€BOAIB DKi B OpraHi3Mi AFOAMHM 3aCBOIOIOTHCS ITOAICAXapUAU
KPOXMaAb i TAIKOTeH, ACaxapuAM Caxapo3a, AAKTo3a i MaAbT03a, MOHOCaxXa-
PUAM TAIOKO3a 1 (ppykTo3a. OCTaHHI MICTATBCA B DKi Yy HEBEAUKUX KIABKOC-
Tax (ppykTH, Mep). Birbllla YacTHA POCAMHHIX BYTAEBOAIB (IIEAIOAO3Q, AITHIH,
TEeKTUHY, KCUAQHU TOIIO) HEe 3aCBOIOETHCS B OPTaHi3Mi AIOAWMHU BHACAIAOK
BIACYTHOCTI (pepMeHTIB, 5Ki 6 PO3IIENAIOBAAU IX AO MOHOCAXapHUAIB.

Ahe 11eArOAO3a M IHIN POCAMHHI TOAiCaXapyAM ITOBHHHI OOOB'SI3KOBO
BXOAUTU AO CKAGAY DKI AFOAMHM. 3aBAAKM aOCOpOLii BOAM, MacB Kol y 10-15
pasiB OiAbIIa 3@ IX BAACHY MacCy, POCAWHHI BOAOKHA CHABHO 30IABIIYIOTH
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00'eM Xap4yoBOI 'PYAOUYKHU i TAKUM YMHOM CTUMYAIOIOTE IepucTarbTuky LIKT.
HeneperpaBaeHa 1iearonosa crpusge OpMyBaHHIO KaroBUX Mac. KpiMm Toro,
POCAMHHI BOAOKHA COPOYIOTH A€SIKI TOKCHMYHI PEUYOBMHM, 30KpeMa KaHIepo-
TeHHi, IIT0 3MEeHIITy€e iX BOMPaHHS CTIHKOIO KUIIIEYHUKA i 3yMOBAIOE BUBEAECH-
Hs 3 OPraHi3MYy.

PosmenneHHs KpOXManto 1 TAIKOTeHY IIOYMHAETLCA y POTI IIip 4ac Ky-
BaHHA DKi 3aBAAKU Ail (PepMeHTy aMinasm, JKUU BUAINIETBCI CAMHHUMU
3ano3aMu. AMinaza KaTaaizye Tiapoai3 o-1,4-TAiKo3upaHMX 3B'sI3KiB MTOAicaxa-
puAiB (puc. 8.2).

CH,OH CH,OH
O o
a-1,6-raiko3ugnull
OH OH 3B'A30K
—0 0] o)
OH OH

o-1,4-rAiko3ugni

3BASKUL oy OH CH,OH

CH,
o} O )
OH OH OH
=0 @) 0] o—
OH OH OH

Puc. 8.2. bypoBa amMinoneKTHHOBOI (hpakilii Kpoxmaalo i raikoreny.

3ane’kKHO Bip 49acy 3HAXOAKEHHI DKi B POTI, PO3IMIENAIOETHCS Pi3Ha
KIABKICTB 3B'SI3KiB i yTBOPIOETHCSI CYMIIll AEGKCTPUHIB (OAITOCaXapuAiB), MaAb-
TO3W Ta 130MaAbTO3M — AUCAXApPUAIB, B SKUX 3aAUIIKU TAIOKO3U 3'€AHaHi,
BipmIoBipAHO, 0-1,4- 1 0-1,6-TAIKO3MAHMME 3B'SI3KaMU, Ta He3HAYHOI KiALKOCTI
BIABHOL TAFOKO3U.

CH,OH CH,OH CH,OH
(0) O (0)
OH OH OH
OH ) OH OH o
OH OH OH
CH,
Marbmosa (o)
OH
0] OH
I3omaarbmosa OH

[lepeTpaBAeHHA BYTAEBOAIB y IIAYHKY 3YIIMHAECTHCS, OCKIABKU B IIAYH-
KOBOMY COKY HEMa€ TAIKO3MAA3, & aMina3a CAWHM IIOCTYIIOBO IHAKTUBYETBCS
IIPY HU3BKUX 3HaYeHHAX pH. Aaal po3IIenreHHs BiAHOBAIOETECSA Y ABAHAALIS-
TUTAAIN KUIII, KyAU HAAXOAUTH O-aMinasa INAIIAYHKOBOI 3aA03H, IKa TaKOK
rianpoaizye o-1,4-rAiko3vpHi 3B's13ku. DepMeHT OAiro-1,6-raiko3maasa (O-pAeKc-
TpUHAa3a) TiAPOAi3ye O-1,6-TAIKO3UAHI 3B'SI3KH, SIKi 3HAXOAATHCS y TOUYKAxX pO3-
TaAy’KeHHS TAIKOreHy ¥ aMiAOIIeKTHMHOBOI (Dpakilii KpoXManto. 3aBepLIyETECS
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IIPOIIeC TPABAEHHS BYTAEBOAIB HA MYKO3HIM IOBEPXHI KAITUH KUIIIEYHUKA ITiA
Al€ro Amcaxapupas. Lli depMeHTH CHMHTE3yIOTBCSA B eIiTeAiaAbHMX KAITHHAX
CAM30BOI OOOAOHKM i (OYHKITIOHYIOTH 3B'SI3aHUMU i3 30BHIITHBOIO (AFOMiHAABL-
HOIO) CTOPOHOIO MeMOpaH KAITUH. MaabTasa ((-TAI0KO31AA3a) TIAPOAI3YE MaAb-

TO3y AO ABOX MOAEKYA TAIOKO3HM, AaKTasa ((-raaakTo3mpas’a) — AAKTO3y AO
TAIOKO3HM 1 FanaKTO3H, caxapasa — Caxapo3y AO TAIOKO3M i (DPYKTO3M.
CH,0OH CH,OH CH,0OH CH,OH
(@) o OH o 0.
OH OH OH 0 OH
OH e} CH,0OH OH
OH OH OH OH
Caxaposa Aakmo3sa

Y KAIHIUHIN IIPAKTHUL]L 3yCTPIYatOThCS CIIAAKOBL HEAOCTATHICTE Ui AeDEKT
AQKTa3" 1 Ay’Ke pIAKO — caxapasu i Oo-peKCTprHa3u. B pesyabrati peheKrTy
AQKTa3¥M PO3BUBAETHLCS HEIIEPEHOCUMICTh AAKTO3U MOAOKA. HacTuHa Hemepe-
TPABAEHOI AQKTO3U INAAQETHCSI OPOAIHHIO IIA Al€r0 (DEPMEHTIB MIKpOOp-
TaHI3MIB KHUIIIEYHOI (hAOPH, IIJ0 OOYMOBAIOE Alapero i yTBOpeHHA rasis. ['eHe-
TUYHUM Ae(PEKT NaKTa3m y AlTel 3yCTpidaeThCA PiAKO. Ane Y AOPOCAMX AFOAEU
HeNepeHOCUMICTh AAKTO3U AOCHUTL noimpeHa (y 80 % ocid adpprKaHCHEKOTO
i aziaTChKOro MoXoAKeHHd 1y 15 % eBporneriniB). OCKIABKY IIi AFOAM CIIOJKHU-
BAIOTh MOAOKO Y TPYAHOMY BIlli i pPAHHBEOMY AUTHMHCTBI O€3 O3HaK HellepeHOo-
CHMOCTI A@KTO3HY, TeHeTUYHUN AeDeKT BAACTUBUM, BIPOTIAHO, He TeHY AAKTa-
31, a TeHy 49KOroch OiAKa, IO Oepe y4acThb y PETyAdllii CMHTe3y AAKTa3W.
BurAtoueHHS AaKTO3M i3 DKi IPUBOAUTH A0 3HUKHEHHS CUMIITOMIB XBOPOOU.
[Tpu AedKUX KUIIeYHWX 1H(EKITITX MO)Ke pPO3BUBATHUCh TUMYACOBA Herlepe-
HOCHMICTb AQKTO3H.

CyMiIll MOHOCaXapuAIB (TAIOKO3M 1 MEHIIOl KIABKOCTI (DPYKTO3H Ta Ta-
AQKTO3H) HOTAMHAETLCS eliTeAlaAbHUMHU KAITMHAaMMY, SIKi BUCTEASIOTh TOHKUM
KuIieyHuK. [lepeHecenHda iX depe3 MeMOpaHy BCEPEAUHY KAITHH 3AIMCHIO-
E€TBCS IIASIXOM aKTHBHOTO TpaHCIopTy Na ' -3aAeKHOI0 CUCTEMOO (CUMITOPT
3 Na™). Lla cucreMa e(peKTUBHO MPALOE IPY HU3LKUX KOHIIEHTPAL[sIX TAIO-
KO3M 4YM TAAAKTO3U y MPOCBITI KUIIEUHMKA, 3a0e3Ieuyrourd BOWPaHHSI IX
IIPOTU TPaAi€eHTa KOHIleHTpalil. KoAM K KOHIIEHTpallids MOHOCAXapHAIB Yy
IIPOCBITI KUIIEYHWKA OIABINA 3@ KOHIIEHTPAII0 y KAITUHAX, BCMOKTYBAHHS
YA€ HIAIXOM ITaCHBHOTO TPAHCIIOPTY — IIOAETIIEHOIO AM(y3iero. [3 KaiTmH
eliTeAll0 MOHOCAaXapuAU HAAXOAATH Y KPOB, BIPOTIAHO, HIASIXOM AMQY3ii 3a
TPAAIEHTOM KOHITEHTPAITiI.

2. HAAXOAJKEHHSA BYI'AEBOAIB VY KAITUHUA

BCMOKTyIOUMCh Y KUIIIEUHUKY, TAIOKO33, (PPYKTO3a i raraKTo3a HaAXO-
ASTH 3 KPOB'IO BOPITHOI BEHM Yy TIEUiHKY, Ae OiAbITla YacTHHA MOHOCAXapHUAB
3aTPUMYETHCS 1 3a3HAE NIepPeTBOPEHDb ACKIABKOMA IIAIXaMU. MeHIla JacThHa
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TAIOKO3U Yepe3 3araAbHUN KPOBOOOIT IIEPEHOCUTHCS AO IHINNX OPraHiB i TKa-
HUH. BCcTaHOBAEHO, IO MICAS HAAXOAJKEHHS BYTAEBOAHOI Ki OAM3BKO 95 %
TAIOKO3U 3aXOIAIOETHCS MEUiHKOIO, 15 % — IHCYAIHO3AAEKHUMU KAITUHAMU
SKAPOBOI TKAHWHU i CKeAeTHUX M'sI3iB, 25 % — iHCyAIHOHEe3aAe)KHUMU TKaHU-
HaM# (MO3KOM, HEpBaM¥, epUTPOLUTAMM, MO3KOBOIO YaCTUHOIO HUPOK TOIIIO),
5 % — 3aAWIIAETBECA B PiAMHAX OpPraHi3My. BHYTPIITHBOKAITMHHA KOHIIEHTPA-
I1isT TAFOKO3U AyJKe HU3BKQ, IIOPIBHAHO 3 KOHIIEHTPALIIEIO B IIA@3Mi KPOBI, TOMY
HAAXOAKEHHS 1 y KAITUHU TKQHWUH 3AIMCHIOETBCS 3a T'PAAIEHTOM KOHIIEHT-
pattii MIASXOM MacCUBHOTO TPAHCIIOPTY (IIPOIleC CTUMYAIOETHCS iHCYAIHOM) Uur
pocTol Au(y3il (B IHCyAIHOHE3aAEKHI TKAHWHNY). Y KAITUHU [I€YiHKU IAIOKO3a
HAAXOAUTH TAKOXK IIAIXOM AM(Y3il, OCKIABKM MeMOpaHa IX IIPOHMKHA AAA
TAIOKO3H. [HCYAIH MABHIITYE ITOTAMHAHHS TAIOKO3U ITEUiHKOIO 3aBAAKY IHAYKITIL
CUHTe3y TeYiHKOBOTO (pepMeHTy I'AFOKOKIHA3MU.

['ArOKO3a 3aTPUMYETBCA Yy KAITMHAX 3aBAAKU I POCHOPHAIOBAHHIO AO
TAIOKO030-0-hbocary, B skoMy dpocaTHa rpyma ioHI30BaHa, Hece HeraTUBHUN
3apsp. OCKIABKY KAITMHHI MeMOpPaHU 3BUYaHO HEIIPOHWKHI AT 3aPSAAKEHNX
MOAEKYA, TAIOKO30-6-(hocaT He MOKe BUMTH i3 KAaiThHM. DpyKTO3a i rarak-
TO3a TAaKOXK (POCPOPUAIOIOTECS Y KAITUHAX MEeYiHKY, are HaKOoIW4deHHs (oc-
pOPUABLOBAHIX MOHOCAXaPUAIB Y KAITMHAX IPU3BEAO O A0 OCMOTHYHOTO HAAXO-
MKEHHSI BOAY, HAOyXaHHS KAITUH. ToMy I'ATOKO30-6-hocaT 1mepeTBOPIOETHCS
B HEPO3YMHHUU Y BOA] ITOAICAXapHA IAIKOTEeH, SKUW CAY’KUTH 3allaCcHOI0 (hop-
MOIO BYTAEBOAIB B OpraHi3Mi TBAPUH i AFOAMHU a00 ITAAAETHCS KAaTaOOAIZMY.

DochopurtoeTbesi TAIOKO3a B peakirii 3 AT®, sky Karaaizye ¢ep-
MEeHT TeKCOKiHa3a:

CH,OH CH,0PO3H,
O Mg?* O
OH + ATO ———> OH + AP
OH OH O OH
OH OH
I'rrokosa I'rroxko30-6-¢pocham

Llg peakilia NpakKTMYHO HE3BOPOTHQ, IO 3YMOBAIOETLCS HM3BKOEHEepre-
TUYHOIO IIPUPOAOIO TAFOKO30-6-(hocpary. B pisHMX TKaHWHAX OpraHi3My € Ae-
KiAbKa i30(pepMeHTHUX POPM IeKCOKiHa3H, SIKi OAM3BKi 3a CBOIMU BAACTUBOC-
Tamu. A crerudiuHa popmMa PepMeHTy, gKa HA3UBAETBCSA IAIOKOKIHA30M0, €
TIABKU B IIEUIHIN, 1[I0 MA€ BaKAMBE 3HAUEHHS IIPU CIIO’KMBAHHI BYTAEBOAHOIL
Dxi. B TabA. 8.1. TOPIiBHIOIOTHECST BAQCTUBOCTI TeKCOKiHA3U i TAIOKOKIHA3MH.

I'ekcokiHa3a Ma€ HU3bKe 3HAUeHHA K, @ TOMy BUCOKY CIIOPIAHEHICTB
DO TArOKO3U. Lle pAo3BOAsIE 111 (DOCHOPUAIOBATUA TAIOKO3Y IIPU HOPMAABHINU
UM 3HWKEHIN KOHIIEHTPAIllil TAIOKO3U B KPOBi. AAe HMIBUAKICTH reKCOKiHa3-
HOI peaxKllii HU3bKa, TOMY BOHA He MOXKe (POCPOPUAIOBATHA BEAUKY KIABKICTH
TAFOKO3U. KpiM TOro, akKTUBHICTb I'eKCOKIHA3U IaAbMY€ETBHCS I[IPOAYKTOM pe-
aKIii TArOK030-6-poctaTroM, TOMYy IIBUAKICTE YTBOPEHHS I'AFOKO30-0-¢hoc-
daTy 3aAeKUTH Bip IMIBUAKOCTI MOTO yTHAi3aLil.
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Tabauiist 8.1. BaacTHBOCTI reKCOKiHa31 i rAIOKOKiHa3u

I'excokinaza I'nroxokinaza
Posnozin B opranizmi BijblIicTh TKAHUH Tinpky neviHka
Cy0cTtparHa ciemdigHicTh D-rmroxo3a i iHmmi Tineku D-rmroxo3a

D-rekco3u (ppykrosa, MaHo3a)

Koucranta Mixaemnica (K,,) Husbka (6nu3bko 107 Mosw/m) Bucoxka (107 Mostb/)
JUTSI TITFOKO3H
MaxkcruMmanbHa IBHAKICTh Husbka Bucoka
peakiii
TanbMyBaHHS aKTHBHOCTI
TIPOYKTOM pPeaxiii — Tax Hi
NII0K030-6-hocharom

I'ArokoOKiHa3a Kartanizye PpocOpUAIOBAHHS TIABKKU TAIOKO3U i3 MaKCH-
MaABHOIO IITBUAKICTIO, IIJ0 3HAYHO OiABbINIa, HiXK MaKCHMaAbHa IIBHUAKICTL pe-
aKIii 3a y4acTio reKcokiHazu. Ane KM AAG TAIOKOKIHA3UW 3HAYHO BUINE, TOMY
TIpU KOHIIEHTpAllii TAIOKO3U B KpoBi 3,33-5,55 MMOAB/A aKTUBHICTh TATOKOKI-
Has3M IIeUiHKN CKAApa€ TIABKU 10-20 % Bip MakcuMaAbHOL. [TicAs HapAXOAKEH-
HA DKi, 6araTtol ByTA€BOAAMH, KOHIIEHTPALlisl TAFOKO3W B KPOBI BOPITHOI BEHU
MABUIIYETBCS (1TOHaA 10 MMOAB/A), aKTHUBHICTbL TAIOKOKIHA3M ITBUAKO 3POC-
Tae, 10 3abesnedye (POCHOPHUAIOBAHHS BEAMKUX KIABKOCTEM TAIOKO3U. AO
TOI'O K I'AIOK030-0-pocdaT He iHTiOye rAroKOKiHa3y. TakuM 4MHOM, 3aBASKU
BAQCTUBOCTSIM YHIKAABHOTO (DEPMEHTY IAIOKOKIHA3M [IeUiHKa 3aTPUMYE OIABIITY
YaCTUHY TAIOKO3M IIiA YaC TPaBAEHHI 1 aOCOpOLil, He AOIIyCKAroul 3HAYHOTO
3POCTAHHA PiBHSA TAIOKO3W B KpOBi. ['OPMOH ITIAIIIAYHKOBOI 3aA03M IHCYAIH
IIABUIIYE @KTHUBHICTB Ta IHAYKYE CHUHTE3 IAFOKOKIHA3U.

3. OBMIH T'AIKOT'EHY

3.1. Cunre3 raikoreny

AAST CUHTe3y TOoAicaXapUAHMX AQHIJIOTIB TAIKOTEHY TAIOKO030-6-gdoc-
(haT IIOBMHEH CIIOYATKy II€PETBOPUTUCH Y OIABII pPeaKI[iMHO3AATHY (DOp-
My — ypuanHaudocharraiokosy (YAD-TAIOKO3Y), sgKa € Oe3nocepepHiM
AOHOPOM 3aAMIIIKIB TAIOKO3H B IIporieci cuaTesy. YADM-IAI0KO3a YTBOPIOETHCS
3a ABI peaxiiil.

1. TlepeTBOpeHHS TAIOKO30-6-hocdaTy y TAIOK030-1-docdaT mip Ai€ro
pochHOrArOKOMYyTa3MU:

CH,OPO3H, CH,OH
(©) o
OH -~ OH
OH OH OH OPO3H,
OH OH
I'rtoko30-6-¢pocham I'rtoko3o-1-pocham
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2. Baaemopisa raroko3o-1-docdary 3 ypupuntpudpocdarom (YTOD), 1o
KaTaAi3yeTbCsl TAIOK030-1-docaTrypuanarpancgepasoo (YAD-raroko3o-
nipodocdoprrazoro):

rniokoso-1-pocdat + YT® =——== Y[1d-rniokosza + ¢,
CH,OH o

HN
i (0] (IZHO (;HO CH J\ |
—P-0-P-0-CH; g
OH OH I} 1]
(0]
YAD-
"AD-raroKo3a OH OH

[TipoocaTr (ODy) Biapady K TipapoAizyeThes mipodocdaTa3oio A0
ABOX MOAEKYA HeopraHiuHoro gocdgary, TOMY peaklis UAe Y HaNpsMKY
HEe3BOPOTHOTO yTBOpeHHS YAD-TAIOKO3H.

Aani 3aamiok raoko3uw 3 YAD-TAIOKO3W TEPEeHOCUTHhCS Ha KiHelb
y>Ke ICHYIOYOI MOAEKYAU TAIKOreHy. Peaxkiliro KaTaaidye T'AIKOTeHCHUHTAa3a,
dKa BIAHOCUTBCA AO TpaHcdepas, a He A0 CHUHTeTas. Y IIi¥ peaxkilil yTBo-
PIOETHCS HOBUU Of-1,4-TAIKO3UAHUM 3B'30K MK IIepIIUM aTOMOM BYTAEI}O
3AAMIIKY TAIOKO3M, SKUU IIPUEAHYETBHCS, 1 riapokcuroM y C-4 KiHIleBOro
3AAUIIKY TAIOKO3U AQHIJIOTA TAIKOTeHY:

YO®-rniokosa + (rnokosa), —= YA + (rnwokosa),,,

YAD, KUl BUBIABHSETHCS, [1€PETBOPIOETHCS 3HOBY B YTM 3a paxyHOK
ATO (YAD + ATO — YTO + AAD). Peakiiis 6araTopazoBO TOBTOPIOETHCS.

I'Ipu BIiACYTHOCTI y KAITUHAX MOAEKYA TAIKOT€HY, HAIIPUKAGA, KOAY BHAC-
AIAOK TOAOAYBAHHS 3allaCU MOTO IIOBHICTIO BHUYEPIIaHi, 3aAUIIOK I'AFOKO3HM 13
YAD-TAIOKO3U TTEePEeHOCUTHCST Ha TIAPOKCHABHY TI'pyIly clieludiuHoro 6irka
3 IIOAQABIIIUM HAPOIIyBaHHSAM BYIA€BOAHOI'O AQHIIOra. TOMY MOAEKYAU TAIKO-
TeHy MICTITh CAipM OinKa.

YTBOpeHHS O 1,6-TAIKO3UAHUX 3B's13KiB, SIKi 3HAXOAATHCS y MiCIISIX PO3-
TaAy KeHHSI TAIKOTeHY, KaTaAidye (pepMeHT TAiK0o3Ua-(4—6)-Tpancdepasa
(dbepmenT posraryskens). Lle BipAOyBaeThCs IIAIXOM BiApPUBY (hparMeHTa i3
5-7 3aAMIIKIB TAIOKO3M i3 KiHIII
AIHIMHOTO AQHIIIOTA 1 IepeHeCeHHs IR e'0/0/0'0 00
MOro Ha TIAPOKCUA 6-TO BYTAEIIO
3aAMIIKY TAIOKO3H, PO3MIIeHOTO
OAMDKYe AO BHYTPINIHBOI 4aCTHUHU
MoAaekyAau (puc. 8.3). I'licag mporo
TAIKOTEHCHHTA3a IPUEAHYE AO AQH-

ITEOTiB HOBI 3aAUIIIKU TAIOKO3H. TOu- o-1,6-3B'5130K

KU PO3TaAy>KeHb yTBOPIOIOTHCH

TPUOAM3HO Yepe3 KOKHI 8-12 3a-

AWIIKIB B3AOBXK o-1,4-raHIjora. Puc.8.3. Cxema ali rAiko3ua-(4-6)-tpaciepasu.
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Taka CUABHO pO3rary’kKeHa CTPYKTypa IAIKOTeHY Ma€ BaKAUBE 3HAUEHHS.
[To-nepie, BOHa 3a0e3nevye HAABHICTb BEAWKOI KIABKOCTI KiHIIIB Y MOAe-
KyAi, mo 3abe3neuye HIBUAKE NMPHUEAHAHHS YU 3BiABHEHHSI MOAEKYA TAIO-
KO3U. TOMYy CHABHO PO3rary’KeHa CTPYKTypa TAIKOTeHY BUTIIAHIIIG, HiXK
MeHIII pPO3Tary’KeHa CTPYKTypa KpoxXMaato. I, Io-ppyre, IIUM AOCATIa€THCS
KOMIIAKTHICTB, LIABHICTH YIIAKOBKUA MOAEKYA, SIKi ACIIOHYIOTBCSA y KAITH-
HaxX y BUTASIAL TpaHyA pAlameTpoM 20 MKM. [3 rpaHyAamy 3B'g3aHi (pepMeHTH
CHHTe3y U PO3MaAy TAIKOTeHY. MOAeKyAIpHa Maca MOAEKYA 3HAYHO KOAU-
BacThcst (10°-108).

OCHOBHI 3amacy TAIKOTeHY B OpTaHi3Mi MIiCTSTECSI B CKEAETHUX M'si3ax i
neuinnyi. BMicT y neuinnyi ckaapae 2-8 % Macu opraHa i 3aAe’KUTh Bip, peryasp-
HOCTI Xap4yBaHHA 1 (Pi3WYHOro HaBaHTaKeHHdA. KOHIIEHTparjisa TAiKOreHy B
CKEeAeTHUX M's13aX, 110 3HAXOAATLCS Y CTaHi CIIOKoI0, — TiAbKE 0,5-1 %, ane i3-
3a BEAWKOI Macu M's13iB Oinbllla YaCTHHA TAIKOTeHY Tina 3HaXOAWTECS B HUX. Y
CEPEAHBOMY Y AOPOCAOI AFOAMHMU IICASL CIIOJKUBAHHS DKI MICTUTBCS B II€UiHIT
0an3bko 100 T TAiKOTEeHy, a B M's13ax (cTaH criokoro) — 400 r. I'aikoren M'si3iB
CAY>KUTB AKEPEAOM eHeprii IIip 4ac CKOpOueHHs M'a3iB, a PyHKIIiSl TAIKOTeHy
MIEYiHKY — IIATPUMYBATH IIOCTIMHICTH KOHIIEHTPALlil TAFOKO3U B KPOBI.

3.2. Po3nap raikoreny

[IThgx po3mapy TAIKOTeHY AO BIABHOI TAIOKO3U BIAPI3HSAETHCS Bip CHH-
Te3y Horo (puc. 8.4). BiH BKatouae psp iHmmx gepmeHTiB. ['AikoreH-doc-
doprraza KaTarizye mepliry peakilito KaTaboAi3My TAIKOTeHy — PO3PUB O~
1,4-TAIKO3UMAHOTO 3B'SI3KYy MK 3aAUIIKaMHM TAIOKO3W Ha KiHIISX AQHITIOTIB
IASIXOM (pochOpOAi3y, TOOTO B3aEMOAIL 3 HeopraHiyHUM docdaroM. KpaiiHi
3QAUIIKYA TAIOKO3U BIAIIENIAIOIOTECS ¥ (POPMI TAIOKO30-1-(hocdary.

TakuM yrHOM, CIIOCi6 PO3PUBY O-1,4-TAIKO3UAHUX 3B'S3KiB TAIKOTEHY B
TKAHMHAX BIAPIZHAETHCA BiA TIAPOAITUUHOIO PO3PUBY IX INA AIEIO0 aMinasu y
LIIKT. ®ocdoprrasHa peakilis ITOBTOPIOETHECS AO THX TP, TIOKW He 3aAHWIIa-
IOTBCSA 4 TAIOKO3HI 3aAUWIIKM AO TOUKU PO3Tary’KeHHs. Toal dpepMeHT O-
(1—06)-rriko3Mpa3a IIEPEHOCUTh TPUTAIOKO3HUN (PepMEHT Ha KiHellb CYCIA-
HBOTO AQHIIIOTQ, @ YETBEPTUM 3aAMIIOK TAIOKO3W, KWW 3B'S3aHUM O-1,6-
TAIKO3UAHUM 3B'SI3KOM, BIiAIIIETIATOE TIAPOAITUYHUM IIASIXOM Y BUTASIAL BIABHOT

CH,OH CH,0H CH,OH
OH OH OH
0 0 o} 0-R
OH OH OH
CH,OH CH,0H

(6] O

i OPO4H ' Sk O-R

0o 3H2 -
OH HO OH

Puc. 8.4. IlIagx po3napy raikoreny.
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TAIOKO3U. Aani rAiKoreH-(hochopraa3a KaTaai3ye BIAIIEIINEHHSA TAIOKO3HUX
3aAUIIKIB AO HOBOI TOYKM PO3TaAy’KeHHS. MOAEKYAU TAIOKO030-1-dhocdary
TIEPETBOPIOIOTHECS Y TAIOKO30-6-(hocdaT ITip BIAUBOM (POCHOTAIOKOMYTA3H,
dKa KaTaAi3ye ITI0 5K PeakKIlilo ¥ 3BOPOTHOMY HAIPSIMKY B IIpolieci 6iocuHTe-
3y rAikoreHy. [lepexip Intoko30-6-pocdary A0 BIABHOI IAIOKO3U He MOXKe
3AIMCHIOBATHUCH IIASIXOM IeKCOKIHA3HOI peakilil, OCKIAbKY BOHa HE3BOPOTHA.
Y mediHni i HUpKax € PepMeHT TAIOKO30-0-docarasa, AKUNU KaTaai3ye pe-
aKIIiIo0 TIAPOAI3Y TAIOK030-0-(hocdaTy A0 TAIOKO3U:

CH,OPO3H, CH,OH

e} H,O H,PO, 0
OH N Kon
OH OH OH OH
OH OH

BirnbHa TAIOKO3a BUXOAUTH ¥ KPOB i HAAXOAWUTH B iHIINI opraHu. Y M's-
3aX, MO3Ky M IHIIUX TKaHWHAX TAIOKO30-6-pocdarasda BiACyTHA. Takum
YUHOM, TAIKOTeH MEeUYiHKN CAY’KUTb AJKEPEAOM TAIOKO3M AAS BCHOTO OpTaH-
i3My, a rAiKoreH M's13iB, MO3KY PO3MaAAETHCS AO TAIOK030-6-pocdaTy, SKUi
BUKOPUCTOBYETBCS y WX TKAHUHAaX.

3.3. CnapKoBi IopylieHHsI O0OMiHY TAiKOreHy

BiaoMi cmapKoBi XBOpoOHM, TMOB'sI3aHi 3 Ae(PEKTOM SIKOTOCh OAHOTO i3
(bepMeHTIB 0OMiHY rAikoreHy. IX Ha3MBAIOTH 'AIKOT€HO3aMH, YK TAIKOTeHO-
BUMU XBopoOamu. B Taba. 8.2 HaBeAeHi TUIIU TAIKOTe€HO3iB i ix xapakTepuc-
TuKa. [Ipn HecTaul TAiIKOT€HCUHTA3M B IIEYiHII 3HAYHO 3HUJKYETHCSA BMICT
TAIKOTeHY, B IPOMIDKKAX MK CIIO’KMBAHHAM DKI IITBUAKO HACTa€ 3MEHIIIEH-
HS KOHIIEHTpPAIIll TAFOKO3M B KPOBI, @ HICAST HAAXOAKEHHS 3HQUHOL KIABKOCTI
BYTAEBOAIB CIIOCTEPITAETHCSA TpHBaAa rinepraikemisa. Hecrtaua gepMeHTIB
PO3IaAy TAIKOTeHY 3YMOBAIOE MOI'O HAKOIWYEHH B TKaHMHAX. [Ipu npomy
CTPYKTYypa TAIKOTeHy MOXXe OyTH HOPMaAbHOIO abo, IIpU BIiACYTHOCTI

Tabauus 8.2. CmapaKoBi mopyireHHSI 00MIHY T'NiKOreHy

Ty Hazpa Hedextusauii pepment | Opranu i TKAHHHH Bwicr Crpyxrypa
XBOpOOH TIIIKOTeHy TIIIKOTeHy
I | T'pke TIII0K030-6-hocartaza | mewiHka, HUPKH, | MiIBULICHUAN HOpMaJibHa
KHUIIICYHUK
II | MHomme o-1,4-rimoko3unaza BCi - -
J130COM
I | Kopi 0-(1—6)-rmoko3unaza | T€YiHKa, cepue, e CHJIbHO YKOPOYEHi
M'S13H, JIEHKOLIUTH OOKOBI TIJIKHA
IV | Aunepcena rIiKo3uiI-(4—6)- nevinka, M'si3u, - JIOBTI, Majopo3ra-
TpaHcdepasa JIEHKOITUTH Jy’KEHi JIAHIFOTH
V | Mak-Apmns ¢docdopunaza CKEJICTHI M'sI3H - HOpMaJIbHa
VI | T'epca dbocdopunaza TeYiHKa = -
VII | Tapyi ocho TOKiHA3a | M’SI3H, CPUTPOLIMTH | MiIBUILCHUH =
py pyK , EpHTp
0 | Jlstoica TJIIKOT€HCHHTa3a NeyiHKa, HUPKH | 3HIKEHUH -
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0-(1—06)-TATOKO3KAQ3HM, aHOMAABHOIO, 3 Ay’Ke KOPOTKMMM OOKOBUMU TiAKa-
MH. Y XBOPHUX CHOCTEPITalOTBCS XapaKTepHI AAS KOJKHOTO THITY KAIHIYHI
cumnToMu: 30inbienHs meuinku (tum I, 11, VI), m'a30Ba caabicts (Tum V),
3aTPUMKa PO3YMOBOI'O PO3BUTKY 1 KOPYl BHACAIAOK BUPA’KEHUX TIilIOTAi-
Kemiti (Tun I). Hectaua raikosma-(4—06)-TpaHcdepasu TaKOK ITPHU3BOAUTH
AO QHOMAABHOI CTPYKTYPU TAIKOT€Hy — 3 AOBTMMU MAaAOPO3TaAy’KEeHUMU
AaHIroramu. | xou mpu 1poMy THMi TAiKoreHosy (IV) KIABKICTB TAIKOTeHY
MO>Ke OyTH 3HMYKEHOIO YW HOPMAABHOIO, aAe BHACAIAOK, BIpOTIAHO, PeaKIil
OpraHizMy Ha caMe TaKy CTPYKTYPY MOAEKYA TAIKOTeHy HAcCTalOTh IeYiH-
KOBa HEAOCTATHICTB I CMepThb y paHHbBOMY Bini. PaHHA cMepTh criocTepi-
raeTbcs i npu raikorenosi tuny Il (xBopoOi [lomrie), KoAn BIACYTHIN dep-
MEHT AI30COM O-TAIOKO3MAA3a. B HOpMI Iip Al€I0 IILOTO (PEPMEHTY pO3Iia-
AQETHCS TIABKH 1-3 % TAIKOTeHY KAITHMH Iedinku, M's3iB, cepug. [lpu
BIACYTHOCTI Ol-TAFOKO3UAAQ3U TAIKOT€H HAKOIIMYYETHCSA Y BAKYOASX IIUTOII-
AQ3MM KAITHUH.

3.4. Peryasuis MeTtaboAi3ZMy raikoreHy

PeryaaropHi depMeHTH CHHTE3y I pO3IaAy IAIKOreHy — TAIKOTeHCHHTA-
3a 1 pochoprnrasza. AKTUBHICTD IX PETYAIOETECS ABOMA IIIAIXAMUA — KOBAAEH-
THOIO MOAMMIKaIiero ((pocOpUAIOBAHHAM) MOAEKYAU (DEPMEHTY i Mip Al€I0
arocTepruuHuX edeKTopiB. ['AlKoreHcmHTa3a iCHye B HEaKTHMBHIN (ocdopu-
ABOBaHIM (hopMi ¥ akKTUBHIM HedochoprurboBaHi dopMi. HaBmaky, HeaKTuB-
Ha (popma raikoreHdochopurasm (pochoprraza b) € HehochoprUALOBaHOIO,
a akThBHa (popMa, docdopunraza @, ochoprrboBada. Peaxkiiiro docdopu-
AIOBAHHS T'AIKOreHCHHTa3n KaTanizye TAMOD-3anesKHa IIpoTeiHKiHa3a, a goc-
doprrazu — nAMO®-3areskHa KiHasa ocoprrasu b. [Tia gac peaxtiii doc-
(patHa rpyna mepeHocuThCs i3 AT@D Ha TIAPOKCHABLHY T'PYITY ABOX 3aAMIIIKIB
CEepUHY MOAEKYA TAIKOTeHCHHTa3! i pocopurasn b. OepmenT docdorpo-
TelH(ocdaTasu KaTaAi3ylOTh IIPOTUAECKHY Peakllifo — BIAIIEIAIOIOTE (hoc-
dhaTHI rpyIH IIASIXOM TIAPOAiI3Y, TOOTO IIEPEBOAATEH IAIKOTeHCUHTA3y i poco-
punrasy B AedpocdopursoBany popMy (puc. 8.5). Ilipkpecanmo, mo gocdopu-
AIOBAHHS 3yMOBAIOE aKTUBAIiI0 (hoCHOPUAA3H M IHAKTHUBAITIFO TAIKOTEHCUHTA3H,
a pebochoprntOBaHHSA — MIPOTHUAEKHI epeKTH. TaKuM YMHOM, SKIIO CTUMYAIO-
€TBCI CUHTE3 TAIKOTeHY, TO OAHOYACHO TAABMYETBCS MOTO PO3MaA, i HaBIIAKU.

AKTHBHICTb KiHa3 i docdaTas, a 3HaUUTh, CHMHTE3 i PO3Map TAIKOTEHY,
3HAXOAATBCS IIiA TOPMOHAABHMM KOHTPOAeM. CHHTe3 TAIKOTeHY CTHMYAIOE
IHCYAIH, @ pO3Ilap, — AaAPEHAAIH 1 IArOKaroH. Aig aApeHaAlHy 1 IAIOKAroHy
OTIOCEPEAKOBYETECST Yepe3 BTOPMHHUN IocepepAHUK — TAMO. 3B'a3yBaHHS
X 31 CBOIMU pelenTopaMy, AOKaAi30BaHUMY Y KAITMHHIY MeMOpaHi, 3yMOBAIOE
aKTUBAIlIO aAeHIAATIIMKAA3Y, sKa KaTaaizye cuaTe3 TAMO® i3 ATO (puc.
8.6). TAM® akTuBYye TpoTeiHKiHa3y. HeakTrBHa IMpoOTeiHKiHa3a CKAAAAETHCS
i3 ABOX KaTAAITUYHUX 1 ABOX PeryAdTOPHUX CyOoAMHUIE. [Ipu mipBuUIleHHI
KoHIleHTpalii y kaitiHi TAMO BiH 3B'I3y€ThCS 3 PETYAITOPHUME CYOOAMHU-
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Puc. 8.5. Cxema MeTa0boAi3My raikoreny.
Depmenmu: 1 — rekcokinasa (raokokinasa); 2 — ¢gocgorarokomymasa, 3 — raoko3so-
I-¢pocdpamypugurmpancgepasa; 4 — raikorencuHmasa;, 5 — TrAiko3ua-(4—6)-
mpancgepasa; 6 — raikoren-gpocopurasa;, 7 — a-(1-6)-rarokozugasa; 8 — raroko30-6-
¢gocpamasa; 9 — o-1,4-raroko3ugasa Ai30CoM.
Pumcbkumu yugpamu BKA3aHO munu rAiKOreHo3IB.
15IMM, 1[0 BUKAMKAE PO3IaA TeTpaMepHOI (DOpMU IIPOTEIHKIHA3M. 3BiAbHEHI
KaTaAITUuHI CyOOAMHUIN MPOTeIHKIHA3M KATaAi3yIOTh PeakIito (pocdopunto-
BaHH4 KiHa3u (ocdopunrasy, IO IEepeBOAUTH Ii B aKTHBHY (popMy i TaKuM
YMHOM 3YMOBAIOE YTBOPeHHS (pocdopunrasu a. OAHOYACHO KaTaAITHUHI Cy0o-
AVHUIIL IIPOTEIHKIHA3K KaTaAi3yIoTh (DOC(OPHUAIOBAHHSA TAIKOT€HCUHTA3H, TUM
CaMMM IIEPETBOPIOIOYM I B HEAKTHUBHY (DOPMY.
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2ATO 2A00

npoTeiHkiHa3a

OH
rJ'IiKOFeHCI/IHTa36< [nikorencunrasa” O~ ®
(akTmBHa) OH (HeakTMBHa) SNo_g
docdartasa
20, 2H,0
2ATO 2A00

KiHasa
¢dochopunasn
o-o
docoopunasa b< doccopunasa
(HeakTuBHa) OH (akTmBHa) o-o
docgarasa
20, 2H,0

Puc. 8.6. Peryasduis akKTHBHOCTI IAiKOTeHCHMHTa3M i raikoreH-gocdopuirasu mMASIXOM
(depMeHTaTUBHOIrO (hoCHOpUAIOBaHHA i AepochopurrOBaHHS.

BaratocTapiHICTE Ilepepaul CUTHAAY Bip TOPMOHY A0 (hocdoprrasy,
dKa 0e3M0CepeAHBO KaTaAi3ye PO3Iap TAIKOTeHy, MAa€ Ba)KAMBE 3HAYEHHS,
OCKIABKM B TAKOMY KACKAAHOMY IIPOIIECi AOCATAETBCSA CUABHE 1 IIBUAKE
MACUAEHHS CUTHAAY. Tak, 3B'SI3yBaHHSA AEKIABKOX MOAEKYA aAPeHaAiHy
3yMOBAIOE CHHTE3 OiABIIOI KiABKOCTI MOAeKyA TAM®, a Aaai KOJKHA MOAe-
KyAd (pepMeHTy aKTHMBYE BEAUKY KIABKICTb MOAEKYA HACTYIIHOIO (PEPMEHTY
(mporeinKiHaza — KiHaz3a (pocdopurazu — d¢ocdopurasa). AKTUBHICTD
dochopmrazu pocarae MaKCUMyMy ByKe depe3 AeKiAbKa XBUAWH ITCAS 3B'S-
3yBAHHS AAPEHAAIHY KAITMHAMU IIeYiHKY, & IIACHUACHHSI CUTHAAY CKAAAQE
OAM3BKO 25 MAH pa3 (AeKiAbKa MOAEKYA TOPMOHY BUKAUKAIOTH HAAXOAKEH-
H4 13 MEeYiHKM B KPOB AEKIABKOX I'PaM TAIOKO3H).

[TocAiAOBHICTB peakiliii, 110 TPU3BOAUTH AO iHAaKTHBAIlil TAIKOTeHCHUHTa-
31, Ma€ Ha OAHY CTAAIIO MeHIIle, HiK ITOCAIAOBHICTE akTUBallil hocopurasm
(puc. 8.7). ToMy IACHAEHHS TOPMOHAABHOTO CUTHAAY OIABIIIE ¥ CHCTEMI PO3-
IaAy IAiKoreHy. MaKcuMaAbHa IIBUAKICTB CHHTe3y TAIKOTeHy M'S3iB He Iie-
peButiye 0,3 % MaKCHUMaABLHOI IIBUAKOCTI TAIKOT€HOAI3Y.

I'lpy mpunmHeHHI ceKpelil aApEeHaAIHy 4M TAIOKArOHY aACHIAATIIMKAA3a
TIEPEXOAUTh B HeaKTUBHUM cTaH. HasBuutt TAM® po3mapaeThCs 1A, Ai€FO
docdopjectepazu Ao AMO, i B pe3yAbTaTi yTBOPIOETLCSI TeTpaMepHa Heak-
TuBHA (popma mporeinkinazu. Docdaraszy KaTaaizyioTb AedOoCchOPHUAIOBAHHS
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Puc. 8.7. TopMOHaAbHUI KOHTPOAB CUHTE3Y i pO3IaAy rAikoreny:
R, — peuenmop agpenaniny; R, — peyenmop IAlOKArony.

KiHazu (ocdoprrazu, Pocdoprrasm a i TAIKOreHCUHTa3u. TakuM YMHOM, BUK-
AFOYAETHCSI PO3MaA TAIKOTEHY i CTa€ MOSKAMBUM MOTO CHUHTE3.

AApeHaAiH CTUMYAIOE PO3Map i TaAbMye€ CUHTE3 TAIKOTeHY B IEeUiHIT,
CKeAeTHUX M'sizaX, MioKappi. Cekpellisi HOT0 y CTPECOBUX CUTYallisiX 3Y-
MOBAIOE BUBIABHEHHSI 'AIOKO3U i3 IEUYiHKU B KPOB AAS IIOCTQYaHHS IHIITUX
OprafiB, a B M'si3ax — PO3TMaA TAIKOTEHY A0 MOAOYHOI KUCAOTH 3 BUAIAEH-
HSIM eHeprii, 1o 3abe3meuye MIBUAKE 3pOCTAHHS M'SI30BOi aKTUBHOCTI. ['AT0-
KaroH CTHMYAIOE pPO3Map TAIKOTEHY IeUiHKU, aAe He BIAMBAE Ha TAIKOTeH
M's13iB. CeKpeTyeThCs MIAIIAYHKOBOIO 3aA030I0 IIpU 3HUYKEHHI KOHIEHT-
patil FAFOKO3U B KPOBI.

['OpMOH IIAIIIAYHKOBOI 3aA03M IHCYAIH CTUMYAIOE HAAXOAKEHHS TATOKO-
3U B KAITMHM i CMHTe3 TAIKOTeHy. MexaHi3Mu WOTro Afi 111e A0 KiHIII He 3's3co-
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BaHi. OpHUM i3 HUX € akTHBalid iHcyAiHOM (ocdopiectepazu TAMO, 110
TIPUBOAUTE AO 3HWJKEHHSI BHYTPIITHBOKAITUHHOTO PiBHSI TAMO®, v pe3yab-
TaTi CTUMYAIOETBCSI YTBOPEHHSI HEAKTUBHOI pochoprrasy M aKTUBHOI TAIKO-
TeHCHUHTA3U. Y renaTolyTax IHCYAIH MIABUIYE aKTUBHICTH MIOKOKIHA3M.

IcHye psp AOAQTKOBHX CIIOCOOIB PETyALILil aKTUBHOCTI PepPMEHTIB PO3-
[aAy 1 CUHTE3y IAIKOIeHy:

1. HeakTmBHA (pocdoprraza b M's13iB MOKe aKTHBYBaTHUCE Oe3 hocdo-
PHUAIOBaHHS, TOOTO He IEPETBOPIOIOYNCH Y (pocdopraazy a. Lle 3aiticHIOeEThCSA
IIIASTXOM 3B'SI3yBaHHS B aAOCTEepHUYHOMY ITeHTpi poccoprrazum b AMOD. Anro-
CTepUYHiM akTuBallii pocdoprrasu b iz AMO nepentkopkae ATO. Y cTaHi
M'sI30BOTO CITOKOIO, KOAM KoHIleHTparliss AT® 3HauHO Girblila, Hi>XK AMO,
docopmnraza 3HaXOAUTHECS B HeaKTHBHIN b-opwmi. ITia yac pobotn M's3iB
roHnleHTparis AT® 3HWKyeThCS, a 3pocTae KoHreHTparliss AMO®, mo 3y-
MOBAIOE aKTUBAlli0 (pocdoprrasm b i, B pe3yabTari, pO3IelIAeHHS IAIKOre-
Hy At cuHTedy ATO. Are IMIBUAKe 1 3HauHe 30IiABIIEHHS IIIBUAKOCTI AIKO-
TeHOAI3y B M'sI3aX BiAOYBAETHCS TIABKM Y Pe3yAbTaTi iepeTBOpeHHs (ocdo-
purasu b y dochopunrasy a.

2. Kinaza dochopunrasm M'sa3iB TaKOK MOXKe MEePeXOAUTH B aKTUBHY
dopMmy 6e3 pochopurtoBaHHA. AKTUBATOPOM CAY>KaTh iI0HU KaAbBIIiIO, KOH-
IIeHTpallig AKUX B CAPKOIIAA3Mi PI3KO 3POCTA€ y BIANOBIAL HA HEPBOBUU
iMIyABC, IKMH 3yMOBAIOE CKOPOUEHHS M'si3iB.

3. HeaktnBHa (pocopmrroBaHa (popma IAiIKOT€eHCUHTAa3U aKTUBYETh-
CS1 aAOCTEPUYHO TAIOK030-6-ocdaTom. [Tpr HagBHOCTI AOCTaTHBO BUCOKOL
KOHIIEHTpAIllil TATOK030-6-hocdaTy dochopurboBaHUM (PEepMEHT ITPOIB-
Asle MalyKe TaKy aKTUBHICTB, IK AePOCPHPOPUABOBAHUM.

4. I'lpoBipHY POAB Y peryadiii MeTaboAi3My IAIKOreHy B II€UiHINl BIAirpae
KOHIIEHTpAIlisl TAIOKO3H. [i BUCOKHUI BMIiCT BUKAMKAE Iepexia (pocdopurasu
a y doccopunrasy b 11 yrBopeHHS aKTUBHOI TAIKOTeHCUHTA3H, 1110 IIPUBOAUTH
AO 3YIIVMHKU PO3MaAy I'AIKOreHy 1 CTUMYASLl Moro cuHresy. I1pu 3HMKeHHI
KOHIIEHTPAllil TATOKO3U CUHTE3 TAIKOTeHY IIPUTHIYYETHCS | IIOYMHAETHCSA PO3-
map, Horo.

4. TAIKOAI3

KartaboAi3M BYTAEBOAIB B OpraHi3Mi AIOAMHM BKAIOYAE AeKiAbKa MeTabo-
AlUHMX TIASXIB 1 3abe3nedye BuBiAbHeHHST eHeprii y dopmi ATD, a Takox
YTBOPEHHS CIIOAYK, HEOOXIAHUX AAS CHHTE3y IHIINX OIOAOTIYHO BA’KAUBUX
pedyoBUH. LIeHTpaABHUM MIAIXOM KaTaOOAI3My TAFOKO3U € TAIKOAI3, B XOAL
SJKOTO IIEeCTUBYTAEIleBa MOAEKYAA TAIOKO3W PO3MAAAETHCI AO KHUCAOT
(IipOBMHOTPAAHOI Y1 MOAOYHOI), 110 MAlOTh IO 3 @TOMM BYTAEITIO B MOAEKYAI.
[Tportec MosKe 3AIMICHIOBAaTUCH B aHaepOOHUX i aepoOHUX yMoBax (puc. 8.8).
B opraHi3mi ATOAMHU aHAaePOOHUU I'AIKOAI3 3 YTBOPEHHAM MOAOYHOI KUCAOTH
(raKTaTy) 3abe3reuyye eHepri€lo CKeAeTHI M'S3M NpU iHTEHCHUBHINW POOOTI,
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Puc. 8.8. Cxema KaTaboAi3ZMy I'AIOKO3H.

KOAU OOMesKeHe HaAXOAKEHHS KMCHIO A0 MITOXOHAPIM. Y KAITMHAX, III0 He
MaroTh MITOXOHAPIU (3piAl €PUTPOIIMTH) UM i3 3HUIKEHOIO OKHMCHIOBAABHOIO
3AATHICTIO (CiTKiBKa OKa, CiM'SHUKHM, MO3KOBa YaCTWMHA HUPOK, 3A0SKiCHI
IIyXAVHH), TAKOK BIAOYBA€ETBCS TAIKOAITUYHE PO3LIENAEHHS TAFOKO3U AO MO-
AOYHOI KMCAOTH. AAne B OIABIIIOCTI TKQHWH OPraHi3My AIOAMHH Mae€ Miclle
TIOBHE aepoOHe poallenireHHs TAIoko3u a0 CO, i H,O. I'hikoai3 3 yTBopeH-
HAM MIPOBUHOTPAAHOI KUCAOTH € IIEPIIUM €TAIlOM IIbOTO Ipolecy, crenudi-
YHUM AAS BYTAEBOAIB, @ 3@ HUM IA€ 3araabHUM IIIAIX KAaTaOOAI3ZMy (OKHUCHIO-
BaAbHEe AEKApPOOKCHUAIOBAHHSI MIPOBUHOI'PAAHOI KMCAOTH, LIMKA AWMOHHOI
KHUCAOTH, MITOXOHAPIAABHUM AMXAABLHUM AQHITIOT). TKaHWHM, aAQITOBaHi A0
po0OTH B aepOoOHMX yMOBaxX (HAIIPUKAAA, HEPBOBA TKAHWHA, CEPIIEBUM M's13),
Ay’Ke UyTAUBI AO TIOKCIL

Y BaraTbox MIKpOOpraHi3max, III0 pOCTYTh B aHaepOOHUX YMOBAX, YTBO-
PEHHS eHepril TaKoXK 3a0e3Ieduye TAIKOANTHUYHUM PO3Maj BYTAEBOAHUX CyO-
crparis. Ilpn npoMy KiHIIEBI IPOAYKTH OYBAIOTh PI3HUMU: MOAOYHA KUCAOTA
(MOAOYHOKUCAI OaKTepii), eTaHOA (TUBHI APIXKAJKI), TAilleprH, MTPOITiOHOBA i
MacAgHA KUCAOTH Ta iH. [Ipoljecu Takoro THUIly 4acTO HA3UBAIOTh OPOAiH-
HAM. MOAOUHOKHMCAE OPOAIHHS IAGHTMYHE aHAEpPOOHOMY IAIKOAIZy, IIJO Mae
MiCIle B CKEAETHUX M 'S13aX AIOAMHU i TBApWH IIPY HAIPY’>KEeHid poOoTi.
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4.1. Peaxmnii raikoaisy

[lepeTBOpeHHS TAIOKO3M B MOAOYHY KUCAOTY CKAGAQETHCS 3 OAMHAALIATH
TIOCAAOBHUX (PEPMEHTATHBHUX PEeaKIlil i BiAOyBA€ThCSA B ITUTONAA3MI KAITHH.
Maitke A BCiX (DepMeHTIB TAIKOAIZy moTpiOHi iorn Mg?" gk akTmBaTOpw.

1. ¥V nepuiii peakijili MOAEKYAA TAFOKO3U A@KTUBYETHCS IIAAXOM B3a€-
Mopii 3 AT® mip Ai€fo TeKCoKiHas3m 4mM TAIOKOKiHa3m (puc. 8.9). Takum
YMHOM, KaTabOAI3M TAIOKO3U TTOYMHAETHLCS i3 BuKopucTanHs AT®. Baac-
THBOCTI 000X (DEpPMEHTIB PO3TASIHYTI BUIlle. Peakilis pocopratoBaHHS IAO-
KO3H1 HE3BOPOTHA Ta € OAHIEIO 3 TPHOX PETryAATOPHUX PEaKIlii I'AIKOAIZY.

2. 'Atok030-6-hocdaT izoMepusyeTbes y (hpyKT030-6-docdart Imip Ai€ro
docorarokoizomepasu. Peakilisi 3BOpOTHA.

3. ®pykTo30-6-hochar npuepHye e OAUH (PochaTHUN 3aAWIIOK Bip,
AT® 3 yrBOpeHHsIM (PPYKTO30-1,6-ArpocaTy B HE3BOPOTHIN peakxiiii, sIKy
KaTanizye pochopyKTOKiHa3a — HAMOIABIIT BaJKAUBUMN PETYASITOPHUHU (hep-
MEHT TAiKOAIZy. AkTHBaTopu ocdodpykrokinazu — AMO i AAD, inribito-
pu — ATO i nurpar.

CHZOH CHZOPO3H2 CH20P03H2
|<: >| > i |; :| ‘ ;; CH,OH
3
?HZOPO:;,HZ AT®
- Ao
OH—?—H
H—CIJ—OH ®pyxkmo3o-1,6-gugpocpam
H—?—OH
CH,OPO3H,
A
0]
~
(|)H20P03H2 C|3<H
C=0 > H-C-OH
|
CH,0OH CH,OPO3H,
Aiokciauemongocgpam TI'riyepansgerig-3-gpocgham

Puc. 8.9. ITocAipOBHICTh peakliiii mepmoro eramy raikoaisy.
Gepmenmu TAiKOAIZY:
1 — rekcokinasa (abo rawkokinasa); 2 — ¢ocgoraokoizomepasa;
3 — ¢ocgogppyxkmokinasa;, 4 — aabgorasa; 5 — mpio3zogocgamizomepasa.
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4. AAppOA@3a KaTaaidye po3lielreHHSA (DPyKTo30-1,6-paudocdary Ha
ABa Tpio3odocdaTu: rainepanbaeria-3-ocdar i piokcianerondocdat. Pe-
aKIlisg 3BOPOTHA.

5. YTBOpeHi Tpio3ococdath € izomepamu i mip, pieto Tpio3odocdarizo-
Mepas3u MOJKYTh B3a€EMOIIEPETBOPIOBATUCH (pUC. 8.9). Y HACTYIHIN peakiiil
TAIKOAI3Y BUKOPHUCTOBYETBCS TAIIIEPAABbAETIA-3-dhocdar i TOMy AlOKCialleToH-
docdaT AAT AQABIIIOTO TIEPETBOPEHHSI MOBUHEH IIEPEUTU B TAIEPAABAETIA-
3-cpocdart. Lli m'sTh peakilii CTaHOBASITH TIEPIIHAH, MATOTOBYMM €Tall TAIKOA-
i3y, KOAM MOAEKyAa TAIOKO3U ABiUi ocdopmaroeThes 3a paxyHok ATO.
Takum 4MHOM, Ha aKTUBAIIII0 MOAEKYAM TAIOKO3H 1 MATOTOBKY II AO PO3IIe-
A€HHS Ha ABi Tpio3u BUTpadyeThcs ABI Morekyau ATO.

6. Apyruii eTal TAKOAI3y IOUYMHAETHCA 3 OKMCHEHHS TAIeparbAeTia-3-
docdaty po 1,3-pAudocdorainepuroBoi KucAoTu (1,3-pAndocdoraitiepary)
(puc. 8.10). Llto oKMCHO-BIAHOBHY PEakKIlito KaTaAi3ye TAilleparbaeria-3-goc-
(baTaeripporenasa 3 KohepMEeHTOM HIKOTHHAMIAGACHIHAMHYKAOTUAOM (HAAT),

(Ilfi o, HAD®  HALOH+H* Clifg ~POH
H-C-OH NN H-C-OH
CH,OPO3H, ° C|H20P03H2
I'riuepaarbgerig-3-¢pocpam 1,3-gugpocporaivepam
AP
7
AT®
COOH COOH
H—(II—OPO3H2 48— H—Cl—OH
(|3H20H C|H20P03H2
2-pocporaiyepam 3-gocgoraivepam
H,O °
COOH AD AT®G ~ COOH  HAAH+H"  HAL' COOH
(|:—o ~POH, >~ S (|:=o M H—CIJ—OH
EH, 0 EHy ; EHy
DocpoenoarnipyBam ITipysam Aakmam

Puc. 8.10. ITocAipOBHICTh peakliiii Apyroro eramy raikoaisy:
6 — raiyepanngerig-3-¢pocgpamgerigporenasa; 7 — ¢gocgorriyepamkinasa;
8 — ocorrivepammymasa; 9 — enorasa; 10 — nipyBamkinasa;
11 — aAaxkmamgerigporenasa.
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KA BIAHOBAIOETBECA. Y peakiiil Oepe y4acTb HeopraHiuHuit pocdatr. Y xopi
OKVCHEHHS AABAETIAHOI I'DYIM TAilleparbAeria-3-hocdaTy B KapOOKCHUABHY
OiABIIIa YaCTHMHA BIABHOI €Heprii peakIlii yTpUMYETBCSI B KOBAAEHTHOMY 3B'si3-
Ky KapOOKCHAY 3 pocdaToM (BUCOKOEHEPTeTUIHNH, ab0 MaKpOepTiyHUM 3B's-
30K). OCKIABKM B KAITHHI oOMeskeHa KiAbKicTh HAA T, BiaHoBaenmiti HAA,
KUY YTBOPIOETECS B [ PEAKIIil, AAS YYaCTL B TAIKOAITMYHOMY PO3IIaAl HOBUX
MOAEKYA TAIOKO3U TIOBMHEH TIepedTH Hasap B okucHeHy dopmy (HAAT). B
aepoOHNX ymMoBax HA/A, OKMCHIOETBCI Y IPOIeCi pOOOTH AMXAABHOIO AQHITIO-
ra 3a paXyHOK MOAEKYASIPHOTO KHMCHIO, @ B @aHaepOOHUX YMOBaX — B OCTAHHIU
PEAaKIIil TAIKOAIZY (IlepeTBOPEHHI IIipyBaTy B AAKTAT).

7. @ocorainepaTkiHaza KaTaridye nepeHeceHHsT BUCOKOEHepreTHYHOI
docdarroi rpynu 1,3-audocdoraitiepaty Ha AAD i, TaKUM YUHOM, YTBO-
penns ATO. Ha Bipaminy Bip cuHTe3y ATO MIAIXOM OKHCHIOBAABHOTO (DOC-
dopuAtOBaHHS (3@ PaxXyHOK eHepril TKAaHWHHOTO AmxaHHs), cuHTe3d ATO,
TIOEAHAHUM 13 TTepeTBOPEHHAM BUCOKOEHEePTeTUYHOTO CyOCTPaTy B MPOAYKT,
Ha3UBaIOTh cyOcTpaTHUM (ocdopratoBaHHsaM. DocdorainiepaTkinasHa pe-
aKIlisgd 3BOPOTHA.

8. MocdorainiepaTMyTa3a KaTaridye 3BOPOTHY peakliiio IlepeHeCeHHSs
docdaTHOi Tpynu B MOAEKYAL 3-(pocorainiepaTy B IIOAOKEHHS 2.

9. MepMeHT eHOAA3a KaTaAi3ye AerippaTariito 2-¢pocdoraitiepaty 3 yT-
BOPEeHHAM (DOC(POEHOAIPYBATY. BialllelIneHHSI BOAM BUKAMKAE IIEPEPO3IIOAIA
eHeprii B MOAEKYAi, YTBOPEHHSI CIIOAYKH 3 BUCOKOEHEPTeTHUYHUM 3B'SI3KOM.
Peaxiria 3BopoTHa.

10. Bucokoenepreriyna ¢occarHa rpyna pocoeHOATpyBaTy IepeHo-
cutbest Ha AAD 3 yrBoperusiM ATO® i mipoBuHOTrpapHOi KucAoTH. Lo peak-
11ifo cyocTpaTHOTO hOCOPHAIOBAHHS KaTaAai3ye MipyBaTKiHa3a, TPETiM pery-
ASTTOPHUY (DepMEeHT TAIKOAiI3y. AKTHBYe HipyBaTKiHa3y (ppyKTo30-1,6-pndoc-
daT, 9KUU yTBOPIOETHCA B TPETIU peakIlii TAiKoaizy. [HTiOiTOpaMu CAy’KaTb
ATO®, aretrn-KoA, aMiHOKMCAOTa anaHiH, KUPHI KUCAOTH 3 AOBIMIM AQHITIO-
rom. B yMOBax KAITWMHU MIpyBaTKiHA3HA PEaKllis IIPAaKTUYHO HE3BOPOTHA.

CnapKOBa HEAOCTATHICTH MipyBaTKiHA3W B €PUTPOIIUTAX 3YMOBAIOE
PO3BUTOK TE€MOAITUYHOI aHeMil. fIK BiaA3HaYaAOCh paHillle, 3piAl €epUTpPOIU-
TU He MalOTh MITOXOHAPIM i TOMY IIOBHICTIO 3anexkaTh Bip cuHTe3y ATO mip,
4ac TAIKOAI3Y. YpoaKeHuU AeeKT MipyBAaTKIHA3W BUKAWKAE TAaAbMyBaHHSI
TAIKOAIZY 1 HEAOCTQTOK €Hepril B epUTPOLUTAX, 10 IIPU3BOAUTH AO IOPY-
LIeHHd IiAicHOCTI MeMOpaH, aedopMallii KAITUH Ta YCYHeHHS iX i3 KpoBi
PETUKYAO-€HAOTEAIaABHOIO CHCTEMOIO.

11. B aHaepoOHUX yMOBax BipHOBAeHUM HAAH, KU1 yTBOPIOETHCA IIiA,
4ac OKMCHEHHS TAilepanbAeria-3-ocdary (IIocTa peaxilis), IepexOAUTh y
HAA™ miasxoMm mepeTBOpeHHS MipyBaTy B AaKTaT. L[(0 peakiiito KaTanisye
AaKTaTAeriaporeHasda. OOUABI OKHMCHO-BIAHOBHI Peakllii TAIKOAI3Y (TAillepans-
AeTip-3-pocdaTaeripporeHa3Ha i AaKTaTAETiApOreHa3Ha) MOEAHaHI 1 yTBO-
PIOIOTh BHYTPILTHHOKOMIIEHCOBAHY CHUCTEMY:
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IMmiuepanbgerig-3-pocpat + O, HAL* Ilakrar
1,3-,u,mq)occborniu,epaT>< HAOH+H* >< MipysaT

aKTaTAeTIApOreHa3Ha peaklilid 3BOPOTHQ, 1 TOAOKEHHS PIBHOBArk CHUAb-
HO 3MillleHe B OIK YTBOPEHHSI MOAOYHOI KUCAOTH, KA € KIHIIEBUM IIPOAYKTOM
AQHAEpPOOHOrO TAIKOAIZy. Are MOAOYHA KUCAOTA — IIe CBOEPIAHWUM TAYXUU KyT
Y MeTaOOAi3Mi, BOHA MOJKe IEePEeTBOPUTUCH HAa3aj Y MIpyBaT IIASIXOM OOep-
HEHHS A@KTaTAETIAPOTeHAa3HOl PEaKIlil, 0 3AINCHIOETECS B aePOOHUX YMOBAX.

Tomy MOAOYHA KHUCAOTA, STKa HAKOIMUYYETHLCSI B CKEAETHUX M'SI3aX ITip
4ac HAIIPY’KeHOI pOOOTH, MOTPAIIAIE Y KPOB I HAAXOAUTE Y IIEUiHKY, MiOKapA,
1 MEHIIIOIO MIPOIO B IHIIN TKAHWHMU, A€ IIEPETBOPIOETLCA B HipyBaT. OCTaHHIN
y MioKapal OKuCHIOETBCE A0 CO, 1 H,O, a B meuiHIi 4aCTKOBO OKUCHIOETh-
Cd, @ YaCTKOBO IEPETBOPIOETHLCS B TAIOKO3Y. BIATIOBiAHE CIIpIMYBAHHS AAK-
TaTAETIAPOTEHA3HOI peakilii (B CKeAeTHUX M'S3aX — Y CTOPOHY AAKTaTy; a B
MIOKapAlL — y CTOPOHY MipyBaTy) 3a0e3IleuyeThbCs BMICTOM i30(hepMeHTIB
AADI' v panmx opranax. Harapaemo, mo Bipomo 5 i3ocepmentiB AAD aki
YTBOPEHI Pi3HUMU KOMOIHAIIIMI CyOOAMHHUIIL Y TETPaMEPHIM MOAEKYAL dhep-
MEeHTy. Y CKeAeTHUX M'si3aX MiCTUThCS i3odepmenT M, (AAls), aKTMBHICTD
SKOTO He TFaABMYETHCS IIPYyBATOM i € BHUILOO, HIXK aKTUBHICTB 130pepMeHTy
cepuga Hy. Taki BAacTUBOCTI i30(hbepMeHTy KOPUCHI AT CKEAETHUX M'SI3iB, Ae
IIPY HAIIPY’KEHIM POOOTI Pi3KO IOCHAIOETHCS aHAEPOOHMU TAIKOAI3. Y cep-
1eBoMy M's3i mepeBakae izodpepment H, (AATL), 1m0 mposBasie GiAbITy CIIO-
PIAHEHICTE i3 AQKTAaTOM SIK CyOCTpaT, a TaKOXK CHUABHO TAaABMYETHCS IIipyBa-
TOM. Lle cripysie OKMCHEHHIO AAKTaTy B IIIPYBAT, AKUU BIAPA3y K IAAQETHCS
OKHCHIOBAaABHOMY IIEPETBOPEHHIO B MITOXOHAPIAX. BusHaueHHs i30hepMeHTIB
AAD y KpOBI BUKOPUCTOBYETBCS AAS AlaTHOCTUKM 3aXBOPIOBAHD.

4.2. EHepreTuyHuii 0aaraHC TAIKOAIZy

AT® BUKOPHCTOBYETHCS AAST (POCPOPUATOBAHHST TAIOKO3M i (DPYKTO30-
6-cbocdaTy, TOOTO 3arpadaroTbcsa ABI MoaekyAu AT®D Ha OAHY MOAEKYAY
TAIOKO3U. OCKIABKM MOAEKYAA TAIOKO3M PO3IAAAETBECSA HA ABI Tpio3y, a Ire-
peTBOpeHHsT OAHIET TPio3u B AaKTaT pa€ 2 MOAeKyAr AT®, TO yTBOPIOIOTHCS
4 monekyan ATO. Takum unHOM, unuctur Buxip ATO ckrapae 4-2=2 Moae-
KYAU Ha OAHY MOAEKYAY TAIOKO3H, IIePeTBOPEHY B AAKTaT.

CymapHe piBHAHHS IIPOLleCy Take:

CgHy.06 + 2 AL® + 20, — 2 C3H 05 + 2 AT + 2 H,0
I'AKOKO3a AdKmam

Pi3HuIlg y BiABHIN eHeprii AAS TAFOKO3U 1| MOAOYHOI KUCAOTH CTAHOBUTH
npubAusno 210 kAK/MoAb. Y ABOX MoAgax AT® HarpomMapXKyeTbCs
70-100 KAJK, TOMy 3aranbHa e(PeKTHBHICTb aHAepPOOHOTO IAIKOAIZYy CKAQAQE
35-45 % (y aiTrHi ipu (pizioAoTiuHIN KOHIIEHTpaIlil IATOKO3Y, AaKTaTy, ATO,
AAD i O — mpubdamzHo 60 %). [Tpy TAIKOAI3I BHAIASIETHCS TPUOAU3HO 7 %
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yciel eHepril, AKa MOYKe BUBIABHATUCH IIPU IIOBHOMY OKUCHEHHI TATOKO3U AO
CO, i HyO (2880 kAyx/MoAb). OCHOBHA YaCTHUHA BIABHOI eHeprii 36epiraeTs-
Cs B IIPOAYKTI TAIKOAI3y — MOAOYHIM KMCAOTI.

4.3. Po3map rAiKOreHy A0 MOAOYHOI KHCAOTH (FAIKOT€HOAI3)

CyOcTpaToM TAIKOAI3Yy B M'sI3aX CAy’KaTh I'AIOKO3a, sIKa HAAXOAUTH i3
KPOBI, 1 TATOKO3HI 3aAMIIKHU ACIIOHOBAHOTO TAIKOTeHY. BHACAIAOK ITOCAIAOB-
HOI Ail TAaiKoreH(ochoprrasm i PocdOrAtoKOMyTa3u TAIOKO3HI 3aAUIIKU
TAIKOTeHY IIe€PEeTBOPIOIOTLCS B TAIOKO30-0-pocdat, KU AaAl BKAIOUAETH-
Cs B IIPOLEC TAIKOAI3Y:
ImikoreH + HiPO,——rnioko30-1-ocpat — rnioko30-6-pochat—= rnikonia

3a yMoB raikoreHoAisy AT® 3aTpadaeThCs TIABKU OAWH Pa3 AAS yTBO-
peHHa PpyKTO30-1,6-pAnpoccary. ToMy npu po3mnapl OAHOTO T'AFOKO3HOI'O
3aAUIIKY TAikoreHy Buxip ATO ckrapae 4-1=3 MOAeKyAU:

(CgH1g05),, + 3AOP + 3 &, —=2 naktar + (CgH,(O5),.1 + 3 AT® + 3 H,0

Ao >x BpaxyBatu 3aTpatd AT® aas GioCHHTE3y TAIKOTeHY (ABi MOAe-
KyAun ATOD AAST BRAIOYEHHST OAHOTO 3aAMIIKY TAIOKO3M), TOAL YMCTHUM BUXIiA,
cKrapae TiabKU 1 Moaekyay ATO Ha 1 3aAMIIOK TAIOKO3U. BuTpauaHHS
ATO® prst cuHTe3y TAIKOTeHy B M'si3ax Ma€ Miclle B CTaHi CIIOKOIO, KOAHM
AETIOHYBAHHS TAIKOTeHY AOCTATHBO 3a0e3ledeHe KUCHEM i eHepriero. A Imip
4Yac iHTEHCHUBHOTO (Pi3MYHOTO HABAHTA)KEHHS aHAaePOOHMU PO3MaA TAIKOTeHY
AO MOAOYHOI KMCAOTH 3YMOBAIOE Oinbininti Buxip AT®, Hi>XK po3Mmap TAIOKO3H.

4.4. Peryasuisa raikoaizy

[ITBUAKICTD TAIKOAI3Yy BHM3HAYAETBCSA AOCTYIIHICTIO CyOCTpaTiB I eHep-
TeTUYHUM CTAaHOM KAITHHU. CyOCTpaT (3aAMIIKHM T'AFOKO3M) IIOCTA4aE TeK-
COKiHa3Ha peakliisl, SKa BKAIOYA€E BIABHY TAIOKO3Y, 1 ocdoprrazHa peak-
1Iis po3MaAy TAIKOTeHYy. AKTUBHICTH Te€KCOKIHA3M TaAbMYETHCS ITPOAYKTOM
peaxilii — raroko30-6-ocdaroM. AKTUBHICTE POCHOPUAAZU CTUMYAIOIOTH
TOPMOHAABLHI areHTH — appeHaAiH i ratokaro, a Takok AMO® Ta ioHu
Ca?". Y cTpecoBUX CHTYyAIlisIX aApeHaAiH Pi3KO MABUILYE PO3Iap TAiKore-
HY B CKEAETHUX M 's13aX AO MOAOYHOI KMCAOTH.

BaskaMBUMM PEryAdTOPHMMU ITYHKTAaMM T'AIKOAI3Yy € He3BOPOTHI pe-
aKkIlii, mo KaTaaizyroTbca (pochHoPpPyKTOKIHA30I0 I IipyBaTKiHA30:0
(puc. 8.11). Y Tabauni 8.3 HaBeAeHI aKTUBATOPU M IHIIOITOPU PEryAdTOp-

Tabauns 8.3. AKTuBaTopu H iHribiTopn peryaAsTopHUX (pepMEHTIB rAiKoAi3y

DepMeHT AKTHBaTOpH [uribiTopn
T'ekcokinaza AllD ATO, rmoko30-6-hochar
Dochodpykrokinaza AM®, A1 ATO®, uutpar, )UpHi KHCIOTH
ITipyBarkinasa T'mroxo30-6-docdar, AT®, anetmi-KoA, anasis, )xupHi

¢$pykro3o-1,6-mudocdar KHCIJIOTH
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nioko3a (1)
ATO
<Aﬂ,¢>
[mioko30-6-pocdaTt (1)
dpykTo30-6-chbocchat (1)
ATO
<NJ,<D

®dpykTo30-1,6-gucpocpar (1)

Imiyepanbgerig-3-docbatr ——= [iokciayeToH-coccar

2HATT > - 2,

2HAOQH+2H"
1,3-Andocdorniyepat (2)
2A00
< 2AT®

3-docorniyepart (2)

2-docgorniuepaTt (2)
N> 2H,0

docdoeHonn

ipyBizMa:

MipysaT (2) N S NakraTt

(M

(2)

Puc. 8.11. AnaepoOHuii raikoais. Iluppu y Ay’KKax BKa3zylOTh YUCAO MOAEKYA, IO
BCTYIaIOTh Y A@Hy peakliiio.
HUX (PEepPMEHTIB TAIKOAI3y. BIABIIICTE iX IPOIBASIOTE AAOCTEPUYHUN THII
peryadnii. PO3TASHEMO PEeryAfijito IAIKOAI3y BHYTPIIIHBOKAITUHHOK KOH-
nenrpatiicio ATO, AA® i AMO®, ToOTO eHepreTUYHUM 3apsAOM. SIKIIO B
KAiTHHI Brcokul piBeHb ATO i BipioBipHO Hu3BKUM piBeHb AAD i AMO,
TO @KTUBHICTh PETYAITOPHUX (DepPMEHTIB HU3bKA 1 TAIKOAI3 3araAbMOBAHUU.
BukopucTaHHST eHeprii B KAITWHI, HaIpUKAAA TIPU aKTUBHOMY M'SI30BOMY
ckopoueHHi, Bucoka KouteHTpallis AAD i AM® ta auspka AT® mocuaro-
IOTb AKTHBHICTH I'eKCOKIHA3¥W 1 PocPodpPyKTOKIHA3U. Y PE3yABTATL IX All
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3poCTaEe KOHIIEHTpAllisd TAIOKO30-6-gocdarty i ppykroso-1,6-pudocdary,
SKi CAy’KaThb aKTMBATOPaMM ITipyBaTKiHAa3W, TOOTO 3a NPUHIIUIIOM IIPSIMOTO
TTO3UTHUBHOIO 3B'SI3Ky 3a0e3MedyiOTh 3POCTaHHS ITBUAKOCTI BAGCHOTO Ka-
TaboAiI3My. TakKMM UMHOM, NIPU HU3BKWX 3aracax eHeprii B KAITUHI TAIKOAI3
e(PEeKTUBHO BKAIOUAETHCS, & IIPU BHCOKMX — BUKAIOYAETHCS.

'AIKOAI3 TAKO’K TaAbBMYETBCS, KOAU B KAITHMHI € AOCTATHSA KIABKICTb
BUINUX KUPHUX KUCAOT, @MiHOKMCAOT 49U IUTpaTy U areTuA-KoA. Lli cro-
AYKHU CaMi CAY>KAThb ITAAUBOM AAG ITUKAY AMMOHHOI KMCAOTU I TKAHUHHOTO
AWMXaHHS, 3a0e3Mevyroul KAITHHY eHepri€ro.

I mapemrTi, TAIKOAI3 CIIOBIABHIOETHCS a0O 3YNUHAETHCA 3a HAABHOCTI
kucHIO. lle aBuile HazuBaeTbCcA edeKToM [lacTepa i OAdrae B IEpPEXOAi
BiA @aHaepOOHOTO TAIKOAI3Y 4l OPOAIHHS AO OiABII ePeKTHUBHOIO CIIOCOOY
MIPOAYKIIil eHeprii — TKaHWHHOTO AWXAHHS 3 OKHWCHIOBAaALHUM (Pocdopu-
AIOBAHHAM, IO AQ€E 3MOI'Yy OOME’KUTH HapMipHe BHUTPA4YaHHS TAFOKO3U.

4.5. Couprose OpoOAiHHS

[ToCAIAOBHICTE peakIjii CIIMPTOBOTO OPOAIHHSA TakKa K, K 1 IIOCAI-
AOBHICTBH PeaKIlii TAIKOAI3y AO YTBOPEHHSI IipOBUHOTI'PAAHOI KHCAOTH.
KAiTrHE APIKAKIB He MarThb (pepMeHTy, aHarorivHoro AAIT MOAOYHO-
KHUCAUX OaKkTepilt uu M's130BOI TKAHMHM TBApUH, i TOMY BiAHOBAEHHS Iipy-
BaTy AO AAKTaTy B HUX 3aMiHEHO II€PETBOPEHHSAM IipyBaTy B €TAHOA.
CnouaTKy mipyBaT A€KapOOKCHAIOETBCA A Al€I0 HipyBaTAeKapOOKCH-
AA3U B alleTaAbAETIA;

gH

¢=0 ——= H,C-C-H+CO,
COOH

ITipyBam Auemansgeriqg

KodepmeHnT nipyBaTAeKapOOKCcHAa3U — TiaMiHpMdochaT. Y HacTyIHiN
peaxilii areTarbA€erip BiAHOBAIOETECI AO €TaHOAY 3a paxyHOK HAAH, axutii
YTBOPIOETHCA IIip YaC OKUCHEHHS TAillepanbaeria-3-docdary. Peakiiiro karta-
Al3y€E AAKOTOABAETIAPOTEHA3a:

HyC—=C=H + HAIH + H' — HyC—CH,OH + HAII"
Emanoa

CyMapHe piBHIHHSI CIUPTOBOTO OPOAIHHS Take:
CgH1,0g + 2A0P + 20H — 2C,H;OH + 2CO, + 2AT® + 2H,0
B opranismi AtopmHM crUpTOBe OPOAIHHS BiAOYBA€ETHCSA B ITOPOSKHUHI
KUIIIEUHUKA ITiA Al€I0 (pepMeHTIB APiI>KAKOIIOAIOHMX OopraHi3MiB. 3a A00Y B
KUIIIEYHNUKY AIOAMHU CHUHTE3YEThCSA NPUOAU3HO 1,5 I' eTaHOAY.
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5. KATABOAI3M ®PYKTO3HM I TAAAKTO3U

LITA9XOM TAIKOAI3Y PO3IIENAIOETHCS HE TIABKU T'AIOKO3a, @ U iHII Mo-
HOCaxapuau — (PPYyKTO3a, raraKTO3@, MaHO3a. Y Ieplliil peakiiii MOHOCa-
Xapupan (pochOpHAIOIOTECST uepe3 B3aeMopito 3 AT®, a apani mo-pisHOMy
[IEePETBOPIOIOTLCA B IIPOMDKHI IIPOAYKTU T'AIKOAI3Y.

®DocopuntoBaHHs (PPYKTO3U KATaAi3yIOTh ABa (DEPMEHTH — TeKCO-
KiHa3a i ppykTokKiHaza. HecmerudiuHa rekcokiHasa, sKa Al€ Ha OIABIIICTH

TeKco3, IepeTBOPIoE PPYKTO3Y Y PPYKTO30-6-docdar:

HOCH, o CH,OH H,O3;POCH, O\(liHZOH
HO + ATO — HO, + Ao
OH OH
OH OH
Dpykmo3sa ®@pyxkmo3so-6-¢pocpam

'ekcOKiHa3a Mae HU3BKY CIOPIAHEHICTH i3 (PPYKTO300, TOMY LM
MIATXOM (POCPOPUAIOETHCS HE3HAUYHA 11 KiABKICTb.

®epmeHT neuiHKy (PPyKTOKiHa3a KaTanizye ochopurioBaHHS HPYK-
TO3M 3@ IIEePIINM aTOMOM BYTAEIIO:

HOCH , 0 CH,OH HOCH, CH,OPO3H,
HO + ATO — OR' + A0®
OH OH
OH OH
Dpyxkmosa ®pyxkmo3so-1-gpocpam

®pykTo30-1-chocdar, Ha BipMiHy Bip PpyKTO30-6-hocdary, He mepe-
TBOPIOETBCA y (PPYKTO30-1,6-AudpocdaT, a Bippasy PO3LIENAIOETHCI Ha 2
Tpio3u — AloKciarteToH(oc(aT i rairieparbaerip. Peakiliro KaTtaaizye aabpo-
Aasza PpykTo30-1-ocdary. I'aitteparbaerip pochOpPUAIOETECS IIPU B3aEMOALL
3 ATO ip Al€ro Tpio3oKiHa3M i TaKMM YMHOM OOHABI TPio3U IIEPeXOASTh Ha
IIASIX TAIKOAIZY. OCKIABKY ITEPETBOPEHHA (DPYKTO3U B TPIO3U 3AIMCHIOETHCS
0e3 y4JacTi ABOX PeryASITOPHUX PeaKIlil TAIKOAI3Y (reKCOKiHa3HOI i dochod-
PYKTOKiHa3HOI), Ki OOMe’KyIOTh IIIBUAKICTBH IIPOIlecy, KaTaboai3M (ppyKTo-
31 BIAOYBA€TBCS 3HAUHO IIBUAIE, HDK I'AFOKO3H.

Bipomi ABa CIIAAKOBI IOpYIIEHHS OOMIHY (DPPYKTO3M — eCeHIjiaAbHa
dpyKTO3Yypia 1 HemepeHOCHMICTh (ppyKTO3m (puc. 8.12). ¥V mepmioMy BU-
TMaAKY 3pocTae II BMICT Y KpOBI 1 cedi. Taka (ppyKTO3ypis He CyIIPOBOAJKY-
€TBCS TATOAOTIYHMMM O3HAaKaMM i B&JKAMBOT'O KAIHIYHOTO 3HAUEHHS HEe Mae.
Y ApYyroMy BHUIIAAKY T€HETUYHUMN Ae(DeKT aabpOAa3u PpyKTO30-1-docdaTy
3YMOBAIOE CYTTEBI ITIOPYILIEHHS OOMIHY BYTAE€BOAIB, TIIIOTAIKEMIIO, YPasKeHHS
nevinku. [Ipy crioskuBaHHI (DPYKTO3M HAKOIIUYYETHCA (PPYKTO30-1-hocdart,
AKUN TaAbMY€ aKTHUBHICTB TAiKoTeH(pOCcHOpUArasy, PIAy (PEPMEHTIB TAIKO-
Ai3y i TAIOKOHeoTeHe3y. XBOpo0Oa 3BUYaiHO BUSIBASIETHCS IIiA Yac IepPeXopy
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AT® All®

mioko3a o~ 7 Imioko30-6-docchat

ATO AP
dpykTo3a ¥—4> dpykTo30-6-choccar
AT® AT®
1 <
All® AP
®dpykTO30-1-hocpat dpykT030-1,6-andcpocdat
2

A

[Miuepanbaerig iuepanbgeria- [OiokciaueToH-gocdar
3-d)ch)aT
]
ATO Ald i
\
Mipysar

Puc. 8.12. Cxema BKAIOUEHHS (PPYKTO3U B I'AIKOAI3:
1 — ecenyiarbHa QpPyKmMO3ypis; 2 — HenepeHocuMicmb PPYKMO3U.

Bip I'PYAHOTO TOAYBAHHSA AITEU AO DKI, 110 MICTUTB IIYKOP, KOAM CIIOCTepira-
IOTBCS HallaAu OAIOBAHHA i cypomu micag iau. Ilpy HenepeHOCHUMOCTI PPYK-
TO3U HEOOXIAHO Pi3KO OOME’KUTH 1i CIIOKUBaHHI.

['anaKTO3a BKAKOUAETHCA B IIPOLEC TAIKOAIZY CKAQAHIIINM MIAIXOM —
3 y4acTiO 4oTUpbOX (pepmeHTiB (puc. 8.13). CnenudiyHa rarakTOKiHA3a
KaTanizye (pocOpPUAIOBAHHSA TaAaKTO3M B IaraKTo30-1-docdar:

CH,0H CH,OH
HO @) HO )
OH + ATO OH + A,D,CD
OH OH
I'arakmosa T'arakmo3so-1-¢pocham

Y macTtynHilM peakiiii 6epe ydacth YAD-TAIOKO3a, STKa TaKOK BUKOPUC-
TOBYETBCSI AT CUHTe3y T'AikoreHy. DepMeHT NeuiHKU rarakroso-1-gocdar-
ypUAUATPAHC(epa3a KaTaaidye OOMIHHY Peakllifo MK TaAakTo3o-1-ocda-
ToM i YAD-TATOK03010. AaAi 3aAMIIIOK rarakTo3n B YAD-TarakTO3i IIip A€o
YA®D ratoko3a-eniMepasu MePexXOAUTh Y 3aAUIIOK TAIOKO3U (peakIlisl ermiMe-
pu3atiii 6irst 4-ro aromy ByTAerio). YAD-TAIOKO3a MOKe 3HOBY B3aEMOAISTH
3 TanakTo30-1-ocdaToM abo MepexoAuTH B TAIOK030-1-doccaT uu Utm Ha
cuHTe3 raikoreny. YA®D-rarnakTo3a BUKOPHUCTOBYETHCS SIK AOHOP TaraKTO3U
AN PEAKI CUHTE3Y AAKTO3U (B MOAOYHIM 3aA03i), TAIKOIIPOTEIHIB 1 TAIKOAITTIAIB,
IIPOTEOTAIKAHIB.

[Tpu cmapKoBilM ranakTo3eMii BIACYTHSI raaakTo30-1-cocdar-ypupmun-
TpaHc(epasa, 1[0 3yMOBAIOE HAaKOIHWYEHHS B KPOBI M TKAHMHAX raAaKTo-
30-1-pocdary, BIABHOI T'aAAKTO3U 1 CIIUPTY AYABIIUTY — IIPOAYKTY BiAHOB-
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[[anakTo3a

ATO
AP
[lanakTo3o0-1-cocdar
/ ~=  Y[O®-rnokosa
|, —
‘\ ntoko3o-1-cbocoart

N YOd-ranakrosa

~ Y®-rnokosa ——— [NikoreH
olo]

H
YTO
[noko3o-1-pocaTt

[moko3o0-6-pochat —— [ IOKO3a

nikonia

Puc. 8.13. CxeMa BKAIOYEHHS TaAaKTO3HM B TAIKOAi3:
1 — raaakmosemisi.

AEHHS TaAaKTO3M. BHCOKMM IX BMICT Ai€ TOKCHUYHO, B HEMOBAST IIiCASI CIIO-
SKMBAHHS MOAOKA BiA3HAUYAIOTHCA OAIOBAHHA i TpoHOC. [IIBUAKO 30iABIIYETE-
Cs IIeUiHKQ, ITOTIPIIYETHCA 3ip 13-3@ KaTapaKTH, 3aTPUMYETHCA PO3YyMOBUU
PO3BUTOK. PaHHE BUABAECHHA 3aXBOPIOBAHHSA | BUAYUYEHHS I'AaAaKTO3U (AdK-
TO3M MOAOKQ) 3 IKi AO3BOASIOTE HE AOIYCTUTH ITOSBU KAIHIYHUX CUMIITOMIB
i 3a0e31e4n T HOPMAaABHUM PO3BUTOK AUTHHU.

6. AEPOBHUI PO3IIAA BYTAEBOAIB.
LUKA AUMOHHOI KUCAOTU

B aepoOHMX yMOBax BYTA€BOAM OKMCHIOIOTECA ITOBHICTIO A0 CO, 1 H,O.
['AIKOAI3 CTAQHOBUTL IEPIIY CTaAil0 OKUCHEHHSI BYTAEBOAIB 1 3aKiHUye€ThCS
YTBOPEHHAM ITiDOBUHOIPAAHOI KMCAOTH, KA He BIAHOBAIOETBCS AO MOAOYHOIL
KHUCAOTH, SIK B @HAaepOOHUX YMOBAaX, & OKUCHIOETHCA AO aneThA-KoA i CO,.
Aanl ABOByTAeleBl alnleTUABHI Ipynn (3 aneTuna-KoA) okucHroroTECA A0 CO,
i H,O B XOAl IIUKAIYHOI HOCAIAOBHOCTI peakililf, IIJ0 Ha3MBAIOTHCA ITMKAOM
AMMOHHOI KUCAOTH, i peakiliii TKaHUHHOTO AuxaHHs. [Ipy OKMCHEHHI TAIOKO-
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3u Ao CO, i H,O BUBIABHIOETBCA 3HQUHO OiABIIIE eHepril, Hi’K IIPYU TAIKOAi3i
(MmakcuManbHO 38 MoAb AT® Ha 1 MOAL TAIOKO3UM NpoTu 2 MOAb AT® npu
anaepoOHOMY TAIKOAI3i). AT® yTBOPIOETHCSI TOAOBHUM YMHOM ITIASIXOM OKHC-
HIOBAABHOT'O (POCHOPUAIOBAHHS, IOEAHAHOIO 3 TKAHWUHHUM AWXAHHSIM.

6.1. OKucHIOBanbHEe AEKapOOKCHUAIOBaHHS ITiPOBUHOTPAAHOI KHCAOTH

[Tpomec OKMCHIOBAABHOI'O AEKAPOOKCHAIOBAHHS IIiPYyBAaTy BKAIOYAE
peaxilii AeTriApyBaHHA i AeKapOOKCHAIOBAHHS, KOAM KAapOOKCHABHA Ipylla
HipyBary BUBIABHAETBCS y BUIASAL CO,, a alleTHABHUU 3aAUIIOK, TOOTO
3aQAUIIOK OIITOBOI KMCAOTH, IIEPEHOCUTHCS Ha KOEH3UM A:

H3C—€.’I:—COOH + HAO" + KOASH —— H3C—(I3l—SKoA+ CO,+ HAOH + H*
o) )

Karanizye 1110 CYKyIIHICTb peakIjii CKAQAHUN MipyBaTAEriAPOreHa3HUMN
KOMIIAEKC, AOKAAI30BaHUM Y MITOXOHADPIAX. TOMy cIiouaTKy mipyBaT Iepexo-
AUTH i3 ITUTONIAA3MHM, A€ BIAOYBAETBCS TAIKOAI3, Y MAaTPUKC MITOXOHAPIU.

[TipyBaTaeripporeHa3HUM KOMIIAEKC CKAAAQETHCS 3 3 PI3HUX PepMeHTIB:
MipyBaTAETIAPOTreHas3H, AUTIAPOAINIOaTalleTUATPAHC(EePasyu I AUTIAPOAIIIOAT-
AeriaporeHasn. AO MOro CKAAAY BXOAATH O KOPEpPMEHTIB: TiaMiH-pAudocdar
(TAD), koenzum A (KoA), aimoeBa kucrota, HAA i ®AA, TAD — 1e mo-
XipHe BiTaminy B, (Tiaminy), KoA — BitamiHy B; (TaHTOTEHOBOI KHUCAOTH),
HAA, — sitaminy PP (mikotnnamipy), @AA, — Bitaminy B, (pubodaasiny), a
AIIIOEBA KUCAOTA € BITAMIHOIIOAIOHOIO CIIOAYKO!O. [Tpy HecTaul ux BiTaMiHIB
OKUCHIOBAABHE ACKaPOOKCHUAIOBAHHSA ITIPOBUHOIPAAHOL KMCAOTH 1 PAAY IHIINAX
Ol-KETOKHCAOT TaAbBMYETBHCS; HAKOIWYEHHS IMipyBaTy 1 AAQKTATy 3yMOBAIOE
aruA03. Y XBOPHUX 13 CIIQAKOBOIO HEAOCTHICTIO ITIPyBaTAEIIAPOreHAa3! TaKOK
MO’Ke PO3BUHYTHCH allUA03, OCOOAMBO IiCASI HABAHTAKEHHS TAFOKO30IO.

Ko>xkuuit i3 hepMeHTIB IIipyBaTAETIAPOTeHa3HOTO KOMIIAEKCY KaTaAi3ye
IIeBHUU eTall CyMapHOI PeaKliil, IPUYOMY YABTPACTPYKTYypPa KOMIIAEKCY, KOM-
IIaKTHE PO3MIIIeHHSI BCIX KOMIIOHEHTIB 3a0e3IedyroTh e(DeKTUBHY POOOTY
0e3 3BiAbHEHHS MPOMIPKHUX IIPOAYKTIB AO 3aBepllleHHd npoitiecy. Ha puc. 8.14
CXeMaTUYHO HABOAUTHLCS ITOCAIAOBHICTE peakuin. Ha 1-11 crapil mipyBaTaeri-
AporeHasa (E;) kaTarizye AeKapOOKCHAIOBAHHSA IIPyBaTy 3 YTBOPEHHSIM
TIAPOKCI€TUABHOTO IOXIAHOTO, IIpreAHaHoro A0 KodepMmenTy TAD. Lleit npo-
MI>KHUU TIPOAYKT Ha 2-U CTaAil B3aEMOAJE 3 AITIOEBOIO KUCAOTOIO — IIPOCTe-
TUYHOIO TPYIIOI0 APYTOrOo (PepMEHTY KOMIIAEKCY AWTIAPOAITIOaTaleTUATPAHC-
depasu (E,). AinmoeBa KUCAOTA MOJKE iICHYBAaTH B OKUCHEHIU (AUCYAB(DIAHIN),
BIAHOBAEHINM (AUTIAPOAIIIOEBA KUCAOTA) I BIAHOBAEHIN allMABOBaHIM (popmax.
YMOBHO iX NO3HAYalOTh TaK:

S—S HS SH R—IC|)—S SH

- g §

Tpu ¢opmu AinoeBoi Kucromu
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1. HyC~C—COOH *+ TA®-E; —> HyC-CH-TA®—E, + CO,
0 OH
S—s H,C-C~ S SH
2. HyC-CH-TAO—E, + k)—Ez — O K)—Ez + Tho-E,

OH
H,C—-C~S SH HsC—C~S—KoA+HS SH
Ml 1
3. (e U\Ez + HS—-KoA —— (o) E,

HS SH S—S
4. U—Ez + Eg-OAl —— U—Ez + E;~OALH,
5. E;~®AOH, + HAD* —— E,~®A[ + HAOH + H*

CymapHa peaxuis:

HiC—C~COOH+ KoA-SH + HALI* ——> H;C—C~ S=KoA + CO, + HAIIH + H*
0 0

Puc. 8.14. Crapii OKUCHIOBAaABHOTO AEKapOOKCHAIOBAHHS MiPOBUHOTPAAHOI KHUCAOTH
(rmossCHeHH$ B TEKCTi).

ITpu B3aeMOAil AUCYABDIAHOI (POPMU AIIOEBOI KHUCAOTH 3 TIAPOKCI-
€TUABHOIO TPYTOI0 OCTaHHS OKHMCHIOETHCS AO alleTUABLHOI TPyHH i 3B's3y-
€TBCS 3 QTOMOM CipKH BiAHOBAEHOI AITIOEBOI KUCAOTH. LI OKMCHO-BIAHOBHA
Peaxilisi CyITpOBOAJKYETHCS YTBOPEHHSIM MaKpPOEPTivHOTo TioeipHOTo 3B'513-
Ky. AurippoainoararneTuarpaHcdepasa KaTaaidye NepeHeCeHHS alleTUAb-
HOTO 3AAHWIIKY 3 QIeTHUAAIIIOEBOI KMCAOTH Ha KOA 3 yTBOpEHHSM aljeTHA-
KoA 1 AWTIADOAITIOEBOI KUCAOTH (3-4 cTapig). TakuM 4mMHOM, Ieplli Tpu
peakuii 3AIMCHIOIOTH IIepeTBOPeHHd IipyBaTy i KOA B mpoaykTu — aile-
TA-KOA i CO,. ABI HacTymHi cTapii HeoOXIAHI AAST OTPHMMaHHS BUXIAHOI
OKUCHEHOI (POPMM AIMTOEBOI KMCAOTU. AUTIAPOAIIOATAETiApOTEeHas3a, SKa
MicTUTh npocTeTuyHy rpyny GAA, OKUCHIOE AUTIADOAINIOEBY KUCAOTY (4-a
cTapis) i pani mepepae 2 aromu BopHIO 3 MAAH, Ha HAAT (5-a crapis).
[Ticaa 3aBepiierHs mnporecy Tpu kKodepmentu (TAD, aimoeBa Kucaora i
DAA), 3B'g3aHi 3 (hepMeHTaMH, 3HAXOAATHCS y CBOIM BUXIAHIN opmi #
MOJKYTb OpaTH y4acCTb y HACTYIIHOMY IIMKAIL. ABa IHIII KOhepMEeHTH AUCOLLiTO-
IOTh 3 KOMIIAeKCY. KoeH3uM A ITOCTaBAsgE alleTUABHY T'PYITY B IIUKA AUMOHHOL
kucroty, a HAAH, HY mepeaae BopeHBL Ha MITOXOHAPIAALHUN AMXAALHUN
AQHITIOT.

[Tporiec OKUCHIOBAABHOTO AEKApPOOKCUAIOBAHHS IiPyBaTy CYIPOBOA-
JKY€ETBCS 3HQUHUM 3MEHIIIEHHSAM CTAHAAPTHOI BIABHOL eHepril i IpaKTUYHO
HEe3BOPOTHUU. AKTUBHICTB IIIPYBATAETIAPOTEHA3HOIO KOMIIAEKCY PETYAIOETh-
csa ABoMa crocobamu. [lo-mepine, TpoAyKTH peakilii — areTua-KoA i
HAAH — € arocrepmyHUMHU iHTIOITOpaMU KOMIIAEKCY. I TOAl, KOAM OKmHC-

313



HEeHH4 alleTUA-KOA B ITUKAI AMMOHHOI KMCAOTH BIACTA€E Bip YTBOPEHHS MOTO
HipyBaTy 4¥ JKUPHUX KUCAOT, aKTHUBHICTB MIPYBATAETIAPOIeHa3HOIO KOMII-
AEKCYy TAaABMYEThCI. Takuh ke e(peKT Mae Miclle npu HakonmdeHHi HAAH
BHACAIAOK TepeBaHTa’)KeHHS AWXAABHOTO AQHIIOra. AKTHUBYE KOMIIAEKC
dpykTO30-1,6-pAnicbochaT — NPOMIKHUU IIPOAYKT TAIKOAIZY. AAOCTEpPUYHI
e(PeKTH NPOABASAIOTBCS Ay’Ke IIBUAKO. APYTHil MeXaHI3M peryasdiii (mo-
BIABHIIINN) — Ile MepexXoAU Mi>K aKTUBHOIO i HeaKTUBHOIO popMaMu (hep-
MEHTY BHACAIAOK (pocopuaroBaHHA i pedocdopurtoBaHHg (puc. 8.15).

AKTVBHa nipyBaTaerigporeHasa

ATO (HedocopunbLoBaHa) >,
KiHasa
(HAOH, AT®)
HeakTnBHa nipyBaTtgerigporeHasa
Al® (bochopunboBaHa) H,0

Puc. 8.15. Peryasnisa nipyBaTAeriaAporeHasu mAsiXxoM KOBaAeHTHOI MoAuikanii.

®DochopunrboBaHa popMa HipyBaTAeTiAporeHa3u HeaKTHUBHa, a Hedoc-
opunrbOBaHa — akKTUBHA. Peak1lito ocpoprrtoBaHHS (DEPMEHTY IIiA AlE€IO
AT® kaTanisye KiHaza MipyBaTAeTiAporeHasH, IKa aKTUBYETBHCS DU BHCO-
xoMy piBai HAAH i ATO. OTsKe, B TaKUX YMOBaxX IipyBaTAeriAporeHa3HUMN
KOMIINEC BUKAIOYAETHCA. [IpOTHAEKHMU NpOIeC aKTUBAIlil MipyBaTAETIA-
poreHasn MAIXOM Ae(POoCOPUAIOBAHHSA KaTaAidye (pocdarasa, gKa aKTU-
ByeThcst ionamu Ca™t 2, PiBeHb iX y KAITHHI 3aBKAM 3pOCTAE IMPH 30iAbIICHH]
notpedu B AT®. Kinaza i docdaTaza BXOAITH A0 CKAQAY IipyBaTAETiAPO-
TreHa3HOI'0 MYABTHM(IEPMEHTHOI'O KOMIIAEKCY.

6.2. Peakuii HUKAY AMMOHHOI KHCAOTHU

LKA AMMOHHOI KUCAOTH BKAIOU@€E ITOCAIAOBHO 8 peakiliy, y pe3yAb-
TaTi AKUX areTuAbHa rpyna (CH;CO") aretunr-KoA posmnapaeThbest 3 YTBO-
peunam CO, i aTOMiB BOAHIO, SIKi MepPeAQIOThCSI Ha OKHMCHEeHi hOpMH KO-
depmenTiB HAA i ®AA. TTocAipoBHICTE He AiHIMHA, a ITUKAIUYHA, OCKIABKU
IIOYMHAETBCS 3 KOHAEHCAIll ABOBYTAELIEBOI AlleTUABHOL I'PYIU 3 IIABAEBO-
OIITOBOIO KHCAOTOIO (3 YOTMPMa @TOMaMM BYTAeIl0). B pe3yAbTaTi BUHMKAE
AMMOHHA KHCAOTA (3 HIiCTbMa aTOMaMM BYTAEITIO), AaAl B peakllii Aekap-
OOKCHAIOBAHHS BUAINAIOTECA 2 MOAeKyAu CO, 1 B OCTAHHINU PEaKIiil IIUKAY
3HOBY YTBOPIOETBECS IIABAEBOOIITOBA KHUCAOTa (puc. 8.16).

LIuKA AMMOHHOI KUCAOTH Ha3UBAIOTh TaKOXK ITUKAOM Kpebca (Ha 4ecTb
I'. Kpebca — aaypeata HobGeniBcbkoi nmpemii 1953 p., KUl BiAKpHUB HOro y
1937 p.) Ta ITUKAOM TPUKAPOOHOBHUX KMCAOT, OCKIABLKM PSA ITPOMI>KHUX
IIPOAYKTIB IIMKAY € TPUKApPOOHOBUMU KUCAOTAMU.

Anetnna-KoA yTBOPIOETBCS He TIABKM 3 ITIIPyBaTy, @ M 13 JKUPHUX KUC-
AOT, aMiHOKHMCAOT, TOMY ITMKA AUMOHHOI KUCAOTH PO3TASIAQETHCS K 3aTaAb-
HHMH, KiHIIEBUU IIAIX KaTaOOAI3My BYIAEBOAIB, JKUPIB 1 aMiHOKHMCAOT. YCi
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Auetnn-KoA @

LLlaBneBoovyTOBa KMCnoTa JIumoHHa kucrnota @
(okcanoateTar) (ynTpar)
/
A6nyyHa kucnoTa [30nMMMOHHa kucnota
(manar) Izl (isoumTpar) @
co, «/
y
dymapoBa kucrnoTa KeTorntotapoBa kucrnota
(dbymapar) Izl (keTornyTapar)
co, </
y
BypwTnHoBa kncnota «——— CykumHin-KoA Izl
(cykuuHaT)

[4]

Puc. 8.16. Cxema ITUKAY AUMOHHOI KUCAOTH.
1. IIpoMIXXRHI NpOgyKmMUu YUKAY MOXKHA HQ3UBAMU SIK KUCAOMU [ AK QHIOHU KUCAOML.
2. [Juppamu BKA3aHO YUCAO @MOMIB BYTAeUlO y CNOAYKAX (B ayemuAa-KoA i cykyuHia-
KoA — 6e3 ByraeyeBux amomiB Koenaumy A).

peaxiiii IUKAY BipAOyBalOThCsI B MiTOXOHAPiSX. BiamoBaeni HAAH i ®AAH,,
SKI YTBOPIOIOTBCA Y PEaKIiIX AETIAPYBAHHSA ITUKAY, OKUCHIOIOTBCA ILIASXOM
IIePEeHOCY IIPOTOHIB i eAeKTPOHIB 10 AUXAABHOMY AGHITIOI'Y BHYTPIIIHBOL MEM-
OpaHM MITOXOHAPIY Ha KUCEHD.

1. Peaxuito KoHAeHcallii ameTnA-KoOA 3 okcasoarieraToM 3 yTBOPEH-
HAM IJUTPATy KaTaAi3ye IIUTPAT-CUHTA3a.

COOH
0=C-COOH CHy
CHy—C—SKoA +  CH, +H,0 —— HO-C—COOH + KoA-SH
¢ COOH CH,
COOH

Peaxiiis He Bumarae 3aTpatu AT®D, a HeoOxipHa eHepris 3abesme-
YYETBCS TiAPOAiZoM TioedipHoro 3B'sa3Ky areTur-KoA. LlurpaT-cuHTaza —
peryasiTopautt GepMeHT ITUKAY, aKTUBHICTE oro raabMyeThest ATO, HAAH
i IPOMIDKHUM IIPOAYKTOM ITUKAY — CYKIUHIA-KOA.

2. LluTpaT i30MepU3yeETHCA B 130LUTPAT ABOXETAIIHOIO PEAKIIEI0 IIip
Ai€ro akoHiTasm. ITpu BIAIIIEIIA€HHI MOAEKYAM BOAU YTBOPIOETBCS IIUC-AKO-
HITOBA KHCAOTQ, §IKQ, HE BIAAIAGIOUMCH Bip aKTHBHOTO LEHTPYy (PEpPMEHTY,
NIPUEAHYE TY K MOAEKYAY BOAHU iHIIMM criocoboM. Peaxilia 3BopoTHa:

315



(llOOH (|JOOH (IJOOH

(|:H2 -H0 ?Hz + Hy0 C|H2
HO—CIZ—COOH P — (Ill—COOH — H—(IJ—COOH
CH, ; o CH -H,0 HO-CH
COOH 2 COOH COOH
LHumpam Luc-akonimam I3oyumpam

3. I301UTpaT OKUCHIOETHCS IIASIXOM AETIADYBAHHS ¥ OAHOYACHO Ae-
KapOOKCUAIOETBHCS MiA AI€I0 i30ITUTPATAETIAPOTEHA3U:

C|OOH ?OOH
GH2 GHz
H—C|)—COOH + HAOY —— C|)H2 + HAIOH + H* + CO,
HO—(|3H C|3=O
COOH COOH
Isoyumpam o-Kemoraymapam

At afl pepmenTy noTpiGHI iorr Mg?t un Mn?*. ArocTepudHi akTHBa-
Topu izoruTparaeriaporenasu — AAD i HAA Y, iariGitopun — AT® i HAAH.
Y nmronaaszmi KAiTHH BiakpuTa HAAD-3anerkHa i301TMTpaTAEriApOreHasa.

4. OKUCHIOBaABHE AeKapOOKCUAIOBAHHSA O-KETOTAYTapaTy AO CYyKLMHIA-
KoA kaTani3ye 0-KeTOrAyTapaTAETiAPOreHa3HUN KOMIIAEKC, 11O, fK I ImipyBart-
AeriaAporeHa3HHN KOMIIAEKC, BKAIoUae 3 (pepMeHTH i 5 KopepmenTisB — TAD,
AinoeBy kucAoTy, KoA, ®AA i HAAT. MexaHi3M peakiiil TaKOK aHaAOTIUHUN
AO OKHMCHIOBAABHOI'O A€KApPOOKCHAIOBAHHSA IipyBaTy. HacThHa eHepril, 1o
BUBIABHSGETECS B PeaKIlil OKUCHEHHS, 30epiracTbCd B MaKpoeprivHoMy Tioedip-
HOMY 3B'$I3Ky CYKIUHIA-KOA. AKTUBHICTH O-KETOTAyTapaTAETiApPOreHa3HOTro
KOMIIAeKCy raasMyroTb ATO i mpoaykru peakuii — HAAH i cykiunir-KoA.

(POOH ?OOH
GH: Gz
C|H2 + KoA-SH + HAl* —— (l3H2 + HAOH + H* + CO,
CIJZO lCIJ ~ SKoA
COOH O
o-KemoraAymapam Cykyunir-KoA

5. Y HacTynHi# peakiiii pO3pHUB MaKpPOEPTidHOTO 3B'SA3Ky CYKIMHIA-KOA
IIpU TIEPETBOPEHHI Y BIABHUM CYKIMHAT IIOEAHAHWN 3 YTBOPEHHSAM I'yaHO-
3uHTpUdOCdaTy, Tak IO eHepris MaKpOepTiYHOTO 3B'sI3KY 30epiracThCs:

(IEOOH C|ZOOH
C|3H2 9H2
?Hz + e+, —— (I:Hz + [T® + KoA-SH
(|3| ~SKo A COOH
Cyxkuyunir-KoA Cykyunam
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OTxe, 119 peaxkiliga cyOocTpaTHOro (POCHOPUAIOBAHHSA AHAAOTIYHA pe-
akuiam cuHTedy AT® y mporjeci raikoaidy. Karanidye il cyKIuHIA-TiOKiHa-
3a. Cunre3oBanuil ['TO MoKe IepepaTd CBOIO KiHIEBY ocdaTHy IpyIry
"Ha AAD 3 yrBoperHsaM AT® mpu ail HyRAe03UA-AUdochaTKIiHAH:

Mo + AIG —— AP + ATO

6. CyKIIMHAT OKUCHIOETHCSA A0 (pyMapaTry. CyKIMHATAETIAPOTeHAa3a,
sIKa KaTaAi3ye I[I0 peakliito, MiCTUThL IIpocTeTnuny rpyiry G@AA, 110 BipAHOB-
AroeTbest A0 OAAH,, i 3anizo-cipuaHi 1meHTpH:

CI:OOH CIIOOH
C|3H2 + OA0 —— EH + OAOH
GH GH 2
COOH COOH

Cykuyunam Dymapam

KoHKypeHTHUM iHITi0iTOPOM CYKITMHATAETIAPOTeHa3! € MAaAOHOBA KHC-
rota. Cepep, (pepMeHTIB IIMKAY AMMOHHOI KMCAOTHU TIABKU CYKIIUHATAETIA-
poreHasa AOKaAi30BaHA Ha BHYTPIIIHIN MeMOpaHi MITOXOHAPIH, a iHII 3Ha-
XOAATBCA B IX MATPUKCI.

7. Crepeocnenudiuauii pepmMeHT pyMapasa (pymMapaTrippaTasa) KaTa-
Ai3ye TippaTaliito pyMapoBOi KMCAOTUA B L-I0AydHy (Manar):

CH-COOH HO—-CH—COOH
I + H20 —_— |
CH-COOH CH,~COOH
Gymapam L-maram

8. ManaT okucHioeTbcsd HAA-3aAeKHOI0 MaAaTAETIAPOTeHa30i0 A0 OK-
canoallerary:
HO-CH—COOH 0O=C-COOH
I + HAOY —— I
CH,—COOH CH,—COOH

L-maram Okcaroauemam

+ HAOH + H*

Monekyaa oKcanoareTaTy MoOKe 3'€AHYBaTUCh i3 HOBOIO MOAEKYAOTIO
aneTun-KoA i moumHaTH HOBUM 00epT LIUKAY.

Ha puc. 8.17 moka3zaHa IIOCAIAOBHICTb PEaKIliil IJUKAY AUMOHHOI KHC-
AOTH. AHaAI3 TTOCAIAOBHOCTI AO3BOASIE 3POOUTU PsiA BUCHOBKIB:

1. Y DuKA BXOAUTH ABOBYIA€LlEBA AlleTUABHA I'PyIa (B CKAAAL alleTUA-
KoA), a BuxopaTh 2 moaekyAau CO,.

2. Y 4OTUPBOX peaKllisix AeriApyBaHHS Bip IIPOMI>KHUX IPOAYKTIB ITUK-
AY BIAPUBAIOTHCA 4 IIapU aTOMIB BOAHIO. I3 HMX 3 ITapyu BUKOPUCTOBYIOTBCS
Ha BipHoBAeHHs HAA ™, a oana mapa — DAA,

3. HacTuHa aToOMiB KMCHIO, HeOOXIiAHUX AAd yTBOpeHHS CO,, i aToMiB
BOAHIO — AAS BIAHOBAEHHSI KOPEPMEHTIB, IOCTAYalOTHCSI MOAEKYAAMU BOAH,
SKI 3aCTOCOBYIOTBECSI B PeaKIIisiX ITUKAY.
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H3C_9_SKOA

O
H,O
KoA-SH
OkcanoauetaTt @
HALH + H* Lintpar
HAL @
I3oymTpar
Manart
@ @ HAO*
CO,
120 HALH + H*
dymapaTt o-keTornyrapar

KoA-SH HAT
OATH, ® co, (@
HALH + H*
AL

Cyiamar @ CyKumHin-KoA

KoA-SHTTo  rao+o,
Puc. 8.17. IIluKA AMMOHHOI KUCAOTH.
®Gepmenmu: 1 — yumpam-cunmasa;, 2 — axkoHimasq;, 3 — i3oyumpamgerigporeHasa;
4 — oa-kemorAymapamgerigporeHasHull KOMNAekc;, 5 — CyKUuHam-miokinasa, 6 —
CyKUyuHamgerigporenasa; 7 — ¢ymapamrigpamasa, 8§ — maramgerigporenasa.

4. MoaeKyaa OKCanoalleTary, 110 MOTPAIIASE B IIUKA, Y PE3YABTATI OAHOI'O
00epTy LUKAY PereHepyeTbCda. TakKuM YMHOM, OKCAAOAlleTaT y IIUKAL He BU-
TPAYAETHCS 1 HAHOBO HE YTBOPIOETBECS (4K 1 IHIII IIPOMIKHI IPOAYKTU ITHUKAY).

5. OpMH pa3 y IUKAL Ma€ Miclle peaklisg cyOCTpaTHOTO (hochopuato-
BaHHS, KOAU 3@ PaXyHOK MaKpOEpPridHOTO 3B'I3Ky CyOCTpPATy YTBOPIOETHCS
Morekyra ['TO (ATO).

CymapHe pIBHSIHHS IIUKAY AUMOHHOI KMCAOTH MAa€ BUIASIA!

CH;CO-SKoA + 3HAL* + ®A0 + TAP + &, + 2H,0 ——
— 2CO, + 3HAOH + 3H* + ®AIH, + I'T® + KoASH

AN HOBUX OOepTIB ITUKAY BIAHOBAEHI KO(PepMEHTH ITOBMHHI OKWCHMU-
THCh, 110 BiADYBAETHCS IIASIXOM IIEPEHOCY E€AEKTPOHIB i IIPOTOHIB IO AU-
XaABHOMY AQHITIOTY BHYTPIITHBOI MeMOpaH! MiTOXOHAPIN Ha MOAEKYASIPHUMN
KHUCEHb 3 YTBOPEHHAM MOAEKYA BOAU. CaMe TOMY [IUKA AMMOHHOI KUCAOTH €
AepOOHUM KHCHE3AAEKHUM IIAAXOM, X0U y JKOAHIN Peakllii IUKAY MOAEKY-
ASIPHUM KUCEHb He BUKOPHCTOBYETHCI. 3@ PAXyHOK OKMCHIOBAABHOTO (hOC-
POPUAIOBAHHS, TOEAHAHOTO 3 IIEPEHOCOM EAEKTPOHIB i IPOTOHIB IO AUXaAb-
HOMY AQHITIOTY, 3a0e31euyeThCsl CUHTe3 OCHOBHOI KinbkocTi AT®. BpaxoBy-
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IO4Y, IO OKUCHEHHS OApHiel Morekyam HAAH npu3BopuTb AO YTBOPEHHA 3
MonekyA AT®, okucHenHst opmiel Morekyam DAAH, — 2 ATO, zararbHui
Buxip AT® mpu oKMCHEHHI OAHIEI MOAeKyAM aneTuA-KoA CKAaapae:

3 HAOH —— 3HAO" - 9ATO®

®AOH, — ®AL - 2ATO

rne + o, — 7o - 1AT®
Paszom 12 ATO

6.3. Eneprernunuii 0araHC aepoOOHOT0 PO3MaAy TAIOKO3U

Anst 3'acyBanns KiabkocTi ATO®, SIka CHHTe3yETHCS IIPU IOBHOMY OKHC-
HeHHi raroko3u Ao CO, i H,O, HeobxipHO cyMmyBaTu Buxip AT® y KOKHIN
CTaAll mporecy:

1) rAiKOAI3y B aepOOHUX YMOBAX;

2) OKHCHIOBAABHOIO AEKAapOOKCHAIOBAHHS MipyBaTy;

3) OUMKAY AUMOHHOI KUCAOTH;

4) AMXaAbBHOTO AQHITIOTA.

ITpy rAIKOAITHYHOMY PO3IaAl OAHIET MOAEKYAW TAIOKO3M B aepOOHUX
YMOBaxX yTBOPIOIOTBCS 2 MOAEKYAU IIpOBUHOIpPapHOi Kucaoty, 2 ATO i 2
HAAH:

CeH120g + 2 Al® + 2 &, + 2 HALLY — 2C,H,0, + 2 AT® + 2 HAOH + H*

OKucCHIOBaABHE AEKAPOOKCHUAIOBAHHS ABOX MOAEKYA IPYBAaTy AQe 2
artetun-KoA i 2 HAAH:

2 x (nipysaT + HAl* + KoA-SH —— auetun-KoA + CO, + HAJH + H).

[Tpu okucHeHHI 1 MOAEKYAU alleTUA-KOA, IK PO3TASIHYTO BUIIE, YTBO-
proeTbesa 12 Monrekya ATO®. OKHCHEHHSI B AUXAAbHOMY AQHITIOTY MOAEKYA
HAAH, aKi yTBOPIOIOTBECSA NIPU I'AIKOAI3lI 1 OKMCHIOBAABHOMY AEKApPOOKCHU-
ArOBaHHI mmipysary, pAae no 3 ATO wa 1 HAAH.

CyMmyeMo:
ATO
1 Monekyna rniokosu —» 2 mMonekynu nipyesaty +2 HAOH 2+23=8
2 monekynu nipysaty — » 2 auetun-KoA + 2CO, + 2 HAH 2:3=6
2 auetnn-KoA — 4CO, + 4 H,0 2:12=24
CgH120g + 6 O, — 6 CO, + 6 H,O 38 monekyn AT®

CymapHuti Buxip ATO y pesyAbTaTi IIOBHOI'O OKUCHEHHSI | MOAEKyAU
TAIOKO3U CKAAAQ€E 38 MOAeKyA (abo 38 Moab Ha 1 MOAB rAtOKO3HM). 13 38 Moae-
KyA YOTUPU CUHTE3YIOThCS IIASIXOM CyOCTpaTHOro pocopunatoBaHud (2 — B
TAIKOAIZI U 2 — B IIUKAL AMMOHHOI KHUCAOTH) 1 34 — B XOAL OKMCHIOBAABHOTO
dochoprAIOBaHHS, TIOEAHAHOTO 3 IIEPeHECEHHIM eAEKTPOHIB 110 AUXAABHOMY
AQHIIIOTY.

[IpoTe B TakKOMy PO3paxyHKy He INPUWUHATO AO yBaru, M0 T'AIKOAI3
BIiAOYBA€ETBCA B IIUTOIIAA3MI, & TKAHWHHE AUXAHHA 3 OKUCHIOBAABHUM (poc-
(POPUAIOBAHHAM — Y MITOXOHApIAX. MeMOpaHa MITOXOHAPIM HEIPOHUKHA
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a1 HAAH, yTBOpeHOro Iip 94ac TAIKOAITUYHOTO OKUCHEHHS TAIIIePAABAETIA-
3-docdary B nimronrasmi. ToMy AN Tepepadi BOAHIO 3 ITUTOTIAA3MATUYHUX
HAAH Ha AMXaAbHUM AQHIIOT BHYTPIIIHBOI MeMOpaHU MiTOXOHAPIM iCcHY-
IOTh OCOOAMBI CHUCTEeMHU, SIKi Ha3MBAIOTHCS YOBHUMKOBHMHU. MexaHi3M ix Ail
Takui: nuronaazMaTruaaul HAAH BIAHOBAIOE IKyCh pEYOBHHY, II BIAHOB-
AeHa (popMa NMEepeHOCUTHCS 4Yepe3 MeMOpaHy B MATPUKC MITOXOHAPIM, Ae
okucHIOETbCsT HAA- un DAA-3are)KHUM (DEPMEHTOM i ITOBEPTAETHCS B
nmTonaazmy. Biamoaermit HAAH un GAAH Bippae eAreKTpoHU i POTOHU
Ha AMXAABHUU AQHIIOr BHYTPIITHBOI MITOXOHAPIAABHOI MEMOpPAHU.

Y KaiTHMHaX NediHKM, MIOKapAd i HUPOK (PYHKIJIOHYE MaaaT-aclapTaT-
Ha YOBHUKOBA CHCTeMa (puc. 8.18), 9ka 3abe3neuye YTBOPEHHS 3 MOAEKYA
AT® Ha opHY MOAeKyAy nuronAazMaruuHoro HAAH. ¥V ckeaeTHUX M'g3ax
i KAITHHaX MO3KY IepeHOC BOAHIO 3 ImTonAaszmarmyHoro HAAH 3aiticHioe
rainepoadocdarHa YOBHUKOBA CUCTeMa (puc. 8.19). ¥V 11bOMy BUIIAAKY MiTO-
XOHApPiaAbHA TAIIIepoA-3-hocdaTaeriaporeHasa € (AaBIHOBUM (PepMEHTOM,
AKUU IIepepa€e 2 aTOMM BOAHIO Ha YOIXiHOH, TOMY yTBOPIOIOTBCSI HE 3 MOAe-
kyan AT®, a 2. TakuM YMHOM, Y CKEAETHUX M 'S3aX i MO3KY OKMCHEHHS 2
MoAeKyA nuronaasMaruyHoro HAAH apae 4 monrekyau ATO. OTxke, cymap-
Hul Buxip ATO i3 MOAEKYAU TAIOKO3U CKAAQAQE 30 MOAEKYA.

[Tpy 1OBHOMY OKHCHEHHi T'AIOKO3W BUBIABHIETHCS 2880 KAJK/MOABL
eneprii. BpaxoByrouny, 1110 BiabHa eHeprist yrBopeHHs: AT® y ¢iziororiuamx
YMOBaX KAITHHU AOPiBHIOE NPUOAM3HO 50 KAK/MOAB, e(DeKTUBHICTH aKy-
MyAdriil eHeprii B Makpoepriunmx 3B'si3kax AT® npy OKHCHEHHi TAIOKO3U
CTaHOBUTE: 38x50x100 : 2880=065 %.

Perrita eHeprii BTpa4aeThCd y BUTASIAL TETIAQ.

Lumonna3ma Mem6panxa Mampukc
MimoxoHOpil
[nikonis
Inioko3a HA* Manar Manat HAL"
1 2
; Okcario- Okcarno- HAIH
2 Mipysat HAIH auetaTt ayetaTt Al
T 4 3 1 l
AcnapTar = AcnapTtat anxanbHumn

naHutor

Puc. 8.18. Maaar-acnapTaTHa YOBHUKOBa CcHUCTeMa.
1 — maramgerigporeHa3sHa peaxyisa B YUMONAA3MI;
2 — maaramgerigporenasna peaxyis y MIMOXOHgPIAX;
3 — acnapmamaminompacgepa3na peakyisi y MIMmOXOHgPIAX;
4 — acnapmamamiHompacgepa3na peakyis B 4umonAasMi.
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LHumonna3sma Mem6paHa Mampukc

MimoxoHOpil
nikonis
nioko3a HAL* MMiyepon- > [niyepon- OAL
3-poccpar 3-dhoccpar
1 2
2 Mipysar HAOH ggﬁcgg‘:m“' gg'gﬂ;’;fm” d:/InHZ
anxanbHUn

naHuor

Puc. 8.19. I'ninepoadocarHa 4OBHUKOBaA cucCTeMa.
1 — yumonaazmamuuna HAA-3arexna raiyepoa-3-gpocgpamgerigporenasa;
2 — mimoxongpiarbna DPAA-3arexHa raiyepoar-3-gpocgpamgerigporenasa.

6.4. PoAb IMKAY AMMOHHOI KHUCAOTHU B aHaOOAi3Mi

SIK pO3TASHYTO BHILE, IIMKA AUMOHHOI KUCAOTH CAY>KUTH AT OKUCHEHHS
20 CO, i H,O ameta-KoA i, TaKUM YWHOM, € 3aKAIOUHUM €TalloM KaTaDOAi3-
MYy BYTAEBOAIB, JKMPHUX KHUCAOT 1 aMiHOKUCAOT. AAe, KpIM TOTO, ITUKA Bipirpae
3HAQUHY POAb 1 B OIOCHHTE3l OCHOBHHMX KAACiB OioMOAeKya. Tak, cyOcrpar i
TIPOMIKHI ITPOAYKTH MOXKYThH BUXOAUTH 3 ITUKAY i BUKOPUCTOBYBATUCH $IK IIO-
[IepepAHUKU AT OIOCHMHTe3y PI3HMX CIIOAYK. 30KpeMa, O.-KeTOIAyTaparT, OKCa-
AoalleTaT, a TaKoXK TiCHO 3B'S3aHMM i3 IIMKAOM AMMOHHOI KHCAOTU HipyBaT
BUKOPUCTOBYIOTBCS AAST CHHTE3y aMIiHOKHCAOT. OKcanoaleTar € IPOMDKHUM
TIPOAYKTOM TAIOKOHEOTeHe3y — IIPOIIEeCY CHUHTEe3Y TAIOKO3M 3 HEBYTAEBOAHUX
TIONIEPEAHVKIB (AAKTaTy 1 MipyBaTy, aMiHOKMCAOT). TakKuUM YWHOM, OYAb-IKWU
TIPOMKHUM ITPOAYKT IITMKAY AMMOHHOI KUCAOTH, TTEPEXOATIN B OKCAAOAIIETaT,
MOJKe 3aCTOCOBYBATHCH AAS CHUHTE3y TAIOKO3M I IAikoreHy. AneTua-KoA e
BUXIAHOIO PEUOBHMHOIO AN CHUHTE3Y JKUPHUX KUCAOT, KUM 3AIUCHIOETHCS B
nuTorAasMi. I ockiabku aneTnna-KoA yTBOPIOETHCS B MITOXOHAPISAX, @ depes
MITOXOHApPIaABHY MeMOpaHy IpsIMO He IMEPEeHOCUTHCS, TPAHCIOPTHOIO CUCTE-
MOIO € CaMa AMMOHHA KUCAOTa. TOOTO B YMOBAaX, AKi CHPHUSIOTH BUKOPHCTaH-
HIO aleTHA-KOA AAST CHHTe3y SKUPHUX KUCAOT, MITOXOHAPiaAbHA IJUTPAT-CHUH-
Ta3a KaTaAl3ye YyTBOPEHHS AMMOHHOL KMCAOTH, SIKa He ITIOYMHAE IIUKA, & BUXO-
MTE Y IIATONAA3MY, Ae IIA Al€l0 (DEPMEHTy IIUTPATAla3W PO3MAAAETHCS Ha
anetnA-KoA 11 okcanoarlerar. llle oprH NPOMIDKHHMI ITPOAYKT IITMKAY AWMOH-
HOI KUCAOTH — CYKIIUHIA-KOA — BHUKOPHCTOBYETHCS AASL CUHTE3Y TeMy.

I'Ilpu 3acTOoCyBaHHI IIPOMIKHUX IIPOAYKTIB IIMKAY AWMMOHHOI KHMCAOTH
(Bip IIMTPATy AO OKCAanOalleTaTy) AAS OIOCHHTEe3y Pi3HUX PEYOBUH Y KAITHHI
3HIDKYETBCS BMICT OKCAAOALETAaTy 1 B PE3YAbTATI aKTHUBHICTD IIUKAY IIOBUH-
Ha OM 3MEHIIYBaTUCh &K AO 3YNHMHKU KOro. Taka BIPOTIAHICTE 3arOOIraeThb-
Cd PeaxKIlisiMH, SKi MOKPWBAIOTh BTPATH NPOMIKHUX MPOAYKTIB ITUKAY. Oc-
HOBHOIO 3 HUX € IE€PETBOPEHHSI B MITOXOHAPISIX MipyBaTy B OKCaAOalleTaT
A, Al€XO MipyBaTKapOOKCHUAA3U:
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C|ZOOH

CH4
I
C=0 +CO,+ATO — GH2 4 Ao + o,
COOH T
COOH
IipyBam Oxkcaroayemam

Y mipyBaTkapOOKCHAa3i KOhepMeHTOM BUCTYIA€E BiTaMiH OiOTHH. 3a
paxyHok po3sienreHHsT ATO yTBOPIOETHCS IIPOMI>KHUN KOMIIAEKC — hep-
MeHT-010THH-COO", 3 gKOro KapOOKCUABHA I'PyIla IEPEeHOCUTHCS Ha Mipy-
BaT. AKTUBATOPOM IlipyBaTKapOoKcmAa3u € aneTuA-KoA. Takum dmHOM,
[IpM HagBHOCTI arleTuA-KoA i HepocTadl oKcanoaleTaTy CTUMYAIOETHCS Mipy-
BaTKapOOKCHAA3HA PeaKllis, B Pe3yAbTaTi YTBOPIOETHCS OIiABIIIE OKCAaAOa-
IeTaTy, 10 3a0e3nedye CUHTe3 AMMOHHOI KUCAOTH i (DYHKITIOHYBaHHS ITUK-
Ay. BUKOpHUCTaHHSA IPOMIKHUX NPOAYKTIB IIMKAY AUMOHHOI KUCAOTH 3 Oio-
CUHTETUYHOIO MEeTOI IIOBUHHO CYNPOBOAKYBATHUCHh KaTabOAIYHOIO
aKTHUBHICTIO ITUKAY AT yTBOpeHHS AT®, axkuit HeoOXIAHUN AAST 3AiHICHEH-
HS peakIjii aHaOoAi3My. TaKuM 4MHOM, IIUKA [IOBUHEH OAHOYACHO BUKOHY-
BaTu OOMABI (PyHKIIil. 3a3HQUMMO, IO OKWCHEHHS aneTuA-KoA B IIMKAI,
TOOTO KaTaboAIuHa (DYHKIIi, HE BUMArae OAHOYACHOTO 3aCTOCYBAHHS IIPO-
Mi>KHUX IIPOAYKTIB AASI CUHTE3y OiOMOAEKYA.

OT>Ke, IUKA AMMOHHOI KUCAOTU Pa30M i3 TKAaHWHHUM AUXaHHSAM i OKHUC-
HIOBAaABHUM (POCHOPUAIOBAHHAM 3a0€e3I1edye YTBOPEHHS OCHOBHOI KIABKOCTI
AT® y wraiTuHi, 00'€pHYE Tporecu MeTabOAi3My BCiX OCHOBHUIX KAACiB
GioMoAeKyA, 3B's13ye Ipollecu KataboAizMy M aHabOAiIZMY.

6.5. Peryagiyiss HUKAY AMMOHHOI KHCAOTH

LIukA AMMOHHOI KUCAOTH PEryAIOETBECA PAAOM (haKTopis. [To-mepiie,
KOHIIeHTpali€ro cyocTpaTiB — aneTua-KoA i okcanoarierary. Aretun-KoA
YTBOPIOETLCS IIPU KATaOOAI3Mi BYTAEBOAIB 1 JKMPHUX KHUCAOT, MOTO pPiBEeHb
BU3HAYAETHCS AKTUBHICTIO IMiPyBaTAEIIAPOTe€HA3HOl peakliil I OKMCHEHHIM
JKUPHUX KUCAOT. KOHIIEHTpalligd B MITOXOHAPISIX OKCaAoalleTaTy, AKUU yT-
BOPIOETLCS B MiPyBaTKapOOKCHUAA3HIN peakllil, a TaKo’K 3 aclapariHoBOI
KHCAOTH, AOCUTH HU3bKA 1 3aA€KUTH Bip MeTaOOAIYHNX yMOB. Bukopucro-
BYETBCSI OKCAAOAIIETAT y Pi3HMX MEeTaOOAIUHUX IMASIXAX:

1) vy IMKAI AMUMOHHOI KUCAOTH;

2) AASI TAIOKOHEOI'eHe3sy;

3) AAS YTBOPEHHS aClapariHOBOlI KUCAOTH, SdKa 3aCTOCOBYETHCSH AAL
CUHTe3y IIypUHIB, IIiPUMIAWUHIB, apriHiHy 1 CEYOBUHY;

4) AAS KOMIIEHcAllil BTPAT i3 IIMKAY AMMOHHOI KHUCAOTU IHIIIUX IIPO-
Mi>KHUX MPOAYKTIB (IIUTPATy, O-KETOTAyTapaTy, CYKIIUHIA-KOA).

Y HOpPMaAbHMX YMOBaX OaAaHC MK KIABKICTIO alleTHA-KOA ¥ okcaroa-
IeTaTy AOCATAETHCS 3aBAAKMU AKTHBAIlil alleTMA-KOEH3MMOM A IipyBaTKap-
OOKCHAAQ3HOI peakilil. baraHc MOPYIIYETHCA MiA 9aC TOAOAYBAHHS, KOAU BHAC-
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AIAOK OKMCHEHHS TKQHWHHOIO JKUPY B IIEUIHI]I HAKOMUYYETBCS HAAAMIIOK
areTna-KoA, i Ipu yKpoBOMY AiabeTi, KOAU MOPYILIYETECA KaTaOOAI3M TATO-
KO3M 1 BHACAIAOK HEAOCTaul IpyBaTy He YTBOPIOETHCSA AOCTATHS KIABKICTH
OKcaanoalleTaTy. Y X BUIIaAKaX BiAHOCHA HeCTaya OKCAAOAlleTaTy, IIOPIBHSAHO
3 piBHeM aneThA-KOA, raabMye IIMKA AUMOHHOI KUCAOTH, 3YMOBAIOE ITIABU-
IIEHUN CUHTEe3 3 areThA-KOA KeTOHOBUX TiA 1 PO3BUTOK KETO3Y.

KpiMm nuTpaT-cuHTa3H, peryAdTOPHUMHU (PepMEeHTaMU ITUKAY AUMOHHOI
KHUCAOTH € i30LUTpaTAeriAporeHasa M O-KeTOTAyTapaTAeriAporeHasa. Yci
BOHU UyTAWBI AO CHiBBiAHOIIEHHS KOHIIeHTpalin y Kaitmai ATO/AAD,
HAAH/HAA" (taba. 8.4). Tlpy BHCOKMX 3HAYEHHSX IIUX BIAHOIIEHL aK-
TUBHICTb PEryAATOPHUX (PEPMEHTIB ITUKAY IIPUTHIYYETHCA. TaKMM 4MHOM,
KOAM B KAITHHI € Bucokuél piBeHb AT®D, poboTa ITUKAY HPUNMHSIETHCSH, a
npu BukopuctauHi AT® i 3pocranni piBast AAD — cTUMyArO€ThCs. [HTiGiTO-
POM ILIUTPAT-CUHTA3M U O-KETOIAyTapaTAeriAPOTreHa3! CAYIKUTh TAKOXK CYK-
IuHIA-KOA — IPOMIKHUU IIPOAYKT ITUKAY.

Tabauts 8.4. AKTuBaTopu H iHri0iTOpH peryaaropHux pepmeHTIB KAy Kpebca

depmeHT Iuribitop AxTHUBaTOpU
Ilutpar-cunTaza AT®, HAJIH, cykuunin-KoA
I3omuTparaerigporeHasa ATd, HAJIH AllD, AMD
O-KETOTIIIOTApATAET i IpOreHasa AT®, HAITH, cykumnHin-KoA

6.6. B3zaeMo3anekKHa peryAadiliss Bcix erariB KaTaboOAiZMy BYrAeBOAiIB

IITBUAKOCTI TAIKOAI3Y, OKUCHIOBAABHOI'O AEKApOOKCHAIOBAHHAA IIIPY-
BaTy, IUKAY AUMOHHOI KMCAOTH, TKAHUHHOIO AMXAHHS U OKHCHIOBAABHOI'O
dochOopUAIOBaHHS Y3TOAKEHI Mi’K cO0OOr0. AAd BCiX eTamliB iCHye OAWH
CaMOPETYASITOPHUM PEKUM. Y3TOAKEHICTh AOCSTAETHCS B3aEMO3B 's13aHICTIO
PETYAATOPHUX MEXaHIi3MiB.

HIBMAKICTE TKRAHUHHOT'O AUXaHHS ¥ OKMCHIOBAABHOTO POCOPUATOBAHHS
B MITOXOHAPISIX 3aA€KUTH Bip KoHIleHTparii AAD, sgKa, B CBOIO 4epry, 3ane-
JKUTh Bip iHTEHCHUBHOCTI MPOIECiB, TOB'sI3aHUX i3 3aTPATOI0 eHeprii, TOOTO
posnapom ATO. BipuocHi konrenTpariii AAD i ATO BM3HAUAIOTh TAaKOK
HIBUAKICTB TAIKOAI3Y, OKUCHEHHS ITIiPYBATYy i IIMKAY AMMOHHOI KUCAOTH, BIIAU-
BAIOYM HA @KTHUBHICTb BY3AOBUX, PETYAITOPHUX (PEPMEHTIB IIUX CTAAINU KaTa-
OOAI3MY BYIAeBOAIB. KOAM KAITHHA 3HAXOAUTHCS B CTAHI METAOOAIYHOIO CIIO-
Koo (Bucoka KoureHTparlis AT® i um3bka — AAD i AM®D), ATO aie gk
AAOCTEepUYHUN iHTIOITOP TeKCOKiHa3M, pochodpyKToKiHa3y, IipyBaTKiHA3H,
HMipyBaTAETIAPOreHa3y, NUTPaT-CUHTA3H, 130UTPATACTIAPOTreHa3n U (-KeTo-
TAyTapaTaperipporeHasu. KaTtaOboai3M BYIA€BOAIB TaAbMYETBCA. SKIIO K y
KAITUHI TTOCUAIOETBCST BUKopucTaHHsa AT®, konieHtparlias AAD i AMO
3pOCTa€, aKTUBHICTb PETryAATOPHUX (DEPMEHTIB IIABUIIYETHCS, BCi eTanm
KaTabOAI3MYy BYTAEBOAIB ITPUCKOPIOIOTHCS.
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Peryagariia BipHocHuMu kKoHneHtpauisMu ATO, AAD i AMO® aormos-
HIOETBCS PEryAsiTOpHUM BrAmBOM cuctemu HAAT/HAAH. BianoBAeHuit
HAAH iuridbye akTHMBHICTHL PEryAITOPHUX (PEPMEHTIB TAIKOAI3Y, OKHUCHEH-
HS IIpyBaTy i QUKAY AMMOHHOI KUCAOTH. TaKMM UYMHOM, 3PDOCTaHHS B KAITHHI
piBaa HAAH i ATO® € curHaroMm, L0 TaabMye KaTaOOAI3M BYTAEBOAIB Ta
IHIITMX BUAIB KAITMHHOI'O IIAAWBA.

[leBHI IPOMDKHI NPOAYKTH PO3IaAy BYIAEBOAIB TAKOJK CAY’KATh aKTH-
BaTOpaMU YU IHTIOITOpaMU PEryASTOPHUX (PepMEHTIB IIporecy. 30KpeMa,
MIPOMIDKHUM TPOAYKT TAIKOAIZY — ppyKTO30-1,6-AucocdaT — € akTHUBaTO-
POM IHipyBaTKiHA3U 1 HiPyBATAETIAPOreHAa3H, PEryAaTOPHUX (DEPMEHTIB, AKI
KaTaAi3yIOTh HACTYIIHI peaxliil mporecy. 30IAbIIeHHA piBHA (DPyKTO30-1,6-
ArcpochaTy B KAITUHI BUKAMKAE 3@ IIPUHITUIIOM IIPSIMOTO ITO3UTHUBHOIO 3B's13-
Ky 3POCTaHHS IMIBUAKOCTI KAaTaOOAI3MY BYTA€BOAIB. [HIII ITPOMI’KHI IPOAYKTH
— nmTpar, aneTuA-KoA, cykiiuHia-KoA — 3a OpHUHITUIIOM HEraTUBHOTO 3BO-
POTHOTO 3B'SI3KY iHTIOyIOTH aKTUBHICTE PETYAITOPHUX (PePMEHTIB MTOTTEPEeAHIX
etaniB. IIIBUAKICTE TAIKOAI3Y Y3ropKeHa 31 IIBUAKICTIO OKUCHEHHS IIipyBaTy
I IIMKAY AMMOHHOI KHUCAOTH, 4Ki IIOCTAQ4alOTh IIPOTOHU M EAEKTPOHU AAA
TKAQHUHHOTO AMXaHHA. [1py (hi3ionoTriyHMX yMOBaxX B aepOOHUX KAITMHAX He
HAKOIMYYIOTECS TaKi MPOMDKHI MPOAYKTH, SIK AAKTaT, MPYBaT, alleTHA-KOA,
KUCAOTH TTMKAY Kpebca. Ix KoHIeHTpallist MATPUMYETLCST Ha IeBHOMY PiBHI,
1110 BIATIOBiAQ€ AMHAMIiuHIY piBHOBA3I.

PeryaaropHi MexaHi3MM 3a0e3M€UyIOTh QAQITAIlI0 OPraHi3My AO T'OAO-
Ay, CIIO>KWBAHH4 DKi, 6araTtol 4m 0ipAHOI ByTA€BOAAMY, 3MIHU HACUYEHHS TKa-
HUH KHCHeM. Tak, AOCTaTHE HAAXOAKEHHS KHUCHIO 3YMOBAIOE 3HVKEHHS
ab0 3YyIIUHKY TAIKOAI3y. Lle aBullle Ha3uBaeThca edpekToM [lacTepa (Brepiiie
HUM BIAKpUTE B MIKPOOPraHi3Max), 3aBAAKN SKOMY AOCATA€ThbCS e(DEKTHUBHI-
IIe ¥ eKOHOMHIIIlIe OTPUMAHHS €Hepril (3HWKYETLCS IIBUAKICTD CIIO’KHABAH-
HS TAIOKO3H, 3pOCTa€ BUXip eHeprii). Mexani3m edekry IlacTepa — me ranb-
MYBaHHSI aKTMBHOCTI OCHOBHMX PETYAITOPHUX (DEPMEHTIB TAIKOAI3y, HacaM-
nepep, pocdodpyKTOKIiHAZH, TIPY MABUIIEHHI B KAITHHI piBHSI AT® BHaCAIAOK
(PYHKIIIOHYBAHHS OKUCHIOBAABHOTO (POCHOPUAIOBAHHA. | HaBllaky, B aHae-
pobHMX yMoBax, Koau € Aedinur kucHio, AAD i AMO® CTUMYAIOIOTH aK-
TUBHICTb POCPODPYKTOKIHA3H, TOOTO IIIBUAKICTE TAIKOAI3Y. 3a YMOB TiIIOKCIl,
BUKAVMKAHOL PI3HMMHU IIPUYWHAMY, CIIOCTEPITAIOTHCA BIACTABAHHS IIIBUAKOCTIL
OKUCHEHHs IiPyBaTy i [UKAY AMMOHHOI KUCAOTU BiA IHTEHCUBHOCTI TAIKOAI-
3y, HAKOIIMYEHHs B KPOBI IMIPOBUHOIPAAHOIL I MOAOYHOI KMCAOT. BUKopHcTas-
HA IX AAS YTBOPEHHS TATOKO3U B IIEYiHII 1 HUPKAX IIASIXOM IAIOKOHEOTeHE3Y
TaABMYETBCS, OCKIABKM e METAOOAIYHMU IIAIX TaKOXK MOTpeOye KHCHIO.
TakuM 4MHOM, A Yac TIMOKCII MOPYIIEeHHSA I'AFOKOHEOTeHe3y I CTUMYAALA
QHAepOOHOTO TAIKOAI3y 3yMOBAIOIOTE IIEPETBOPEHHS IIEUIHKY 3 OpraHa, AKun
CIIO’KMBAE€ MOAOYHY KUCAOTY, B OpraH, IKMU IIPOAYKYE i BEAMKY KIABKICTH
(puc. 8.20). HakonmuueHHS AQKTaTy CHPUYMHAE 3HaYHe 3HMKeHHd pH Kposi
(artmp03). AaKTaTHUU allUAO3 CIIOCTEPIraEThCS TAKOXK ITPU 3AOSAKICHUX
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ITeuinka Kpos M'sa3n

[mikoreH

["nikoreH

noko3o0-6-pocaTt ntoko3o0-6-cbocaTt

MipysaT

MipyBaTt

Nakrat ——— Jaktar+H"* -=—-— Nakrat

Puc. 8.20. MeTa6GoAi3M ByraeBoAiB npu rimokcii.

HOBOYTBOPAX, BAJKKUX YPAKEHHSX IEYiHKU (MIi3HI CTapil renaTwTy, UPO3),
TIPUMOMI BEAMKOI KIABKOCTI AESIKUX AIKapPCHKUX IIperapariB.

7. TAIOKOHEOTI'EHE3

I'ArokOHeoreHe3 — Iie IIpOIeC CHUHTe3y I'AIOKO3M 3 HEBYIA€BOAHUX CYyO-
cTpariB. TakuMU MONEpPeAHNKAMI IAIOKO3U € AAKTAT, IIpyBaT, OIABIIICTL ami-
HOKWCAOT, TAIJEpUH, IIPOMDKHI IIPOAYKTH IJUKAY AMMOHHOI KHUCAOTH. BipOy-
BAETHCS IAIOKOHEOTeHe3 Y MEeUiHINl 1, HEBeAMKOIO MipOIO, B KipKOBIN peYOBHHI
HUPOK. 3aBAIKHU IIbOMY IMPOIECY INATPUMYETHCS KOHIIEHTpPAIlis TAIOKO3U B
KPOBI IiCASl TOTO, 9K BUYEPIAIOTHCS 3aIlaCU TAIKOTEHY IIPU BYTAE€BOAHOMY YU
IIOBHOMY 'OAOAYBaAHHI. Hap3BUUalTHO BayKAMBE 3HAUEHHI TAFOKOHEOTEHE3Y AAS
OpraHi3aMy TBApUH I AIOAMHU 3YMOBAIOETHCS THUM, IIJO MO30K Ma€ Ay’Ke Maai
3aIaCy TAIKOTEHY 1 IAIOKO3a KPOBI CAYKUTH OCHOBHUM AJKEPEAOM €Hepril AT
HBOTO. [Ipn 3MeHIIeHHI KOHIIEHTpAllil TAFOKO3M B KPOBI HMJKYE IIEBHOL KPU-
TUYHOI MeJKi MOPYIIYEThCSA (PYHKITIOHYBAHHS MO3KY 1 MO’Ke HAaCTaTH CMEPTh.
MexaHi3M IAIOKOHeOoTeHe3y TaKOXK 3a0e3nedye BUAAAEHHS 3 KPOBi TaKUX MPO-
AYKTIiB TKQHMHHOTO MEeTabOAI3MYy, K AAKTaT i TAillepUH.

ITpomec 3BOPOTHUN AO TAIKOAI3Y, are TPU peakllil IAIKOAIZY € haKTHhy-
HO HE3BOPOTHUMU, TOMY I'AIOKOHEOTI'€He3 BKAIOUA€E 7 TAIKOAITUYHUX pPeaKlIlii,
dKi MAlOTh 3BOPOTHMM HANIPSIMOK, i TpU OOXipHI cTapil (puc. 8.21). O0xiaHI
peaxilii KaTaai3yroTbCd IHIMMMM (PpepMeHTaMU i € TaKOXX HEe3BOPOTHUMY,
ane BOHU WAYTH Y HAIPAMKY CHHTE3y TAIOKO3U.

[lepiia HE3BOPOTHA CTapid — IIEPEeTBOPEHHS IipyBary y pochoeHOoA-
HipyBaT, CIIOAYKY 3 MaKpOEPTiuHNUM 3B'sI3KOM. 3AIMCHIOETHCS BOHO Uepes IIpo-
MDKHY PEYOBHHY — OKcanroareraT. CodaTKy MITOXOHAPIAABHUU (pepMeHT
nipyBaTkapOoKcmaasza Katanizye ATD-3aneskHe KapOOKCUAIOBAHHS IIpyBary:

- o
c=0 + CO,+ ATO —— Cli—i) + AOO +
COOH o Py
COOH
Iipysam Oxkcaroauemam
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AAOCTEPUYHUM aKTHUBATOPOM ITiPYBATKAPOOKCHUAA3U CAYKUTH AlleTUA-
KoA. fIk po3ragHyTO paHillle, MipyBaTKapOOKCUAA3HA PEaKIisl TaKOXK II0-
CTa4a€ OKCANOAleTaT AAS ITMKAY AMMOHHOI KHCAOTH.

Y ralokoHeoTreHe3i OKcaaoalleTaT A Aieio pochoeHoATipyBaT-Kapoo-
KCUKIHA3M MEePEeTBOPIOETLCA ¥ (hpocoeHOoATTIpYyBaT:

CliOOH CH,
I
GHa + [T® ——> C-0~PO3H, + CO, + I®
¢=0 |
COOH COOH
Oxcaroauemam Docgoenoanipypam

OpHOYACHO BiAOYBAIOTHCS ACKAPOOKCHUAIOBAHHA 1 (POCHOPUAIOBAHHS.
['TO, gxkuii BUKOPUCTOBYETLCS B IiM peakllil, pereHepyeThCs IIASIXOM B3ae-
Mopii TAD 3 AT®. TakuM 9rHOM, Ha IIEPETBOPEHHS HipyBaTy ¥ (pochoeHOA-
mipyBaT BUTPAYaroThCst 2 MOAekyAr AT®D, Topl K y mporieci TAIKOAIZy mpu
IepeTBOPeHHI (poCcOEHOAIIIPYBaTy B MIPYBAT CUHTE3YETLCS TIABKU 1 MOAe-
Kyra ATO. TpyaHOILi BHKAMKAE pi3Ha AOKaaizalliss (pepMeHTIiB y KAITHHI.
®DocoenonmnipyBaT-KapOOKCUKIHA3a 3HAXOAUTHCS B LIMTOIIAA3Mi, a OKca-
AOQIIEeTaT, SKUM YTBOPIOETHECS B MITOXOHAPIAX, HE IIPOHUKAE Yepe3 MiTOXOH-
AplaabHY MeMOpaHy. ToMy OKcanoalleTaT BIAHOBAIOETBCS B MATPUKCI MiTo-
XOHAPIN Hip pi€ro hepMeHTy HUKAYy KpebOca MaraTAeripporeHasu A0 Maaary,
SIKMM MOJKe BUXOAUTHU 3 MITOXOHAPIiM. LIuTorAazMaTyHa MaAaTAETiApOTeHa-
3@ OKHCHIOE MAaAAaT Ha3ap B OKCAAOAIETaT.

YTBOpPeHUM (HochOEHOATIIPYBAT AQAL IIEPEXOAUTEH 3@ AOIOMOIOIO 3BO-
POTHUX PeakKllil TAIKOAIZY y dpykTo30-1,6-pAudoccar (puc. 8.21). Ha eran
neperBopeHHs 3-pocdorainepary B 1,3-audocdoraitiepaT 3aTpavyaeTbCs OAHA
Moaekyra AT®. DochodpyKToKiHazHa peakxilis TAIKOAIZy hpyKTo30-6-doc-
dar — ¢dpykTo30-1,6-AudocdaT He3BOPOTH, TOMY IHIINN (PepMeHT (PPYK-
TO30-pu(ocdarTaza) KaTtaaizdye ripapoais ppykToso-1,6-pndocdary po ppyk-
TO30-6-hocdary:

(pykTo3zo-1,6-andpocpat + H,O — pykT030-6-cpocpar + H,PO,

BuBiABHAETBCA HeOpraHiuHuM pocaT, a eHepriga MaKpoeprivHoro ¢oc-
opiedipHOro 3B'I3KYy BHUAINIETECS Y BUTASIAL TeTIAa. Y HACTYIHIN 3BOPOTHIM
peakwil PpyKTo30-6-hoctar nepeTBOPIOETLECS B I'AIOKO30-0-hocdar, AKuU
B OOXIAHIN peaKIiil Mip, Al€I0 TAFOKO30-0-(hocdaTasn TiAPOAI3yETBCSI AO BIABHOI
TAIOKO3M!

rnoko30-6-cpocdar + H,O —— rmiokosa + H;PO,

Kpim Toro, raroko30-6-cpocat MoKke BUKOPUCTOBYBATUCH AAS CHUHTE-
3y TAIKOTeHY.

BpaxoByroun HeOOXIAHICTB ABOX MOAEKYA IIIpyBaTy AAS YTBOPEHHS
MOAEKYAU TAIOKO3H, CyMapHe PIBHAHHS TAIOKOHEOT€He3y 3allUCY€EThCSA TaK:

2 nipyeat + 2 HAJH + 4 AT® + 2 [T® —— rmiokosa + 2 HAL* + 4 AIG + 2 TP + 6 D,
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I'rikoai3 I'rfoKo3a I'arrokoHeoreHe3

L

l'nrOKoso 6- cboccbaT

d)pyKToso 6 -hocpat

g

CDpyKTOBO 1,6-gudocdart

)//K AT®

F'A-3-® =—= [OA® =—=[niyepon-3-cdocdaTt <—L niyepuH

)

1,3-Ondocdorniyepat
Ao Ao
ATO j ATO

3-docoorniyepart

roo
2-cbocdporniyepart o
doccoeHonnipysat
AT® CO, ATO  Alld+d,
/ Mipysat \ OkcanoaueTar
A3 " 4
NaktaT / o - T
\‘\ FniokorenHi ==~ [MpomixxHi npoaykTn
amiHokucnotn ~ T T > uukny Kpebeca

Puc. 8.21. T'rArokoHeoreHe3s i raikoais:
T'A-3-@ — raiyepanngerig-3-¢pocdpam; AOAD — giokciauemongocgpam.

TakuM 4MHOM, Ha CHHTE3 TAIOKO3U 3 IIpyBaTy 3aTPAdyacTbCsa 3HAYHO
OiAbIlIe eHeprii, HUK il yTBOPIOETBCS IIiA 4aC IAIKOAI3y (wricTb MOAeKyA AT
IIPOTH ABOX).

AAS CUHTE3y TAIOKO3HU IIASIXOM TAIOKOHEOTEeHe3y BUKOPHCTOBYIOTHCS
IIPOMDKHI IIPOAYKTU [JUKAY AMMOHHOIL KUCAOTH, SIKi IEPETBOPIOIOTLCS B IIUKAL
B OKcanoarietaT. DakTMIHUMY CyOCTpaTaMu € aMiHOKMUCAOTH, SIKi TTCAST BTPaTH
aMIHOIPYII CTAlOTh IIPOMIKHUMM NPOAYKTaMU IUKAY KpeOca Ta mipyBaToOM.
Taki aMiHOKMCAOTH Ha3UBAIOTHCS TAIOKOI€HHUMU. ['AFOKOHEOTreHe3 3 aMiHO-

327



KHUCAOT IHTEHCHUBHO BIAOYBAETBCSA IIPHU TOAOAYBAHHI Ta I[yKPOBOMY AlaOe€Ti.
Kpim Toro, B IIX yMOBaxX pO3MaAAIOTHCS KUPHU JKUPOBOI TKAHUHU, IIPUUOMY
SKUPHI KUCAOTH 3aCTOCOBYIOTBECST SIK AJKEPEeAO eHeprii B M'sizax, MediHIli u
IHIIINX TKAHWHAX, a TAIepUH Y IediHI]l IIAIXOM I'AIOKOHEeOr'eHe3y Iepexo-
AUATH Y TAIOKO3Y.

[HIIIMM Ba)KAMBHUM CyOCTPATOM TAFOKOHEOTEHEe3y € MOAOYHA KUCAOTQ,
sTKa HaKOIMYYETLCS B OPTaHi3Mi ITia 9ac iHTeHCUBHOI M'S30BOi poOOTH BHAC-
AIAOK aHaepoOHOTO PO3MaAy TAIKOTeHy. Y Iepiop BiAHOBAEHHS ITICAST HAIPY-
>KeHOI poO0TH MOAOYHA KHCAOTA IIePEeHOCUTLCSI KPOB'IO 3 M'SI3iB A0 IIEUiHKH,
A€ TIA AIEI0 AAKTATAETIAPOTeHA3M OKHUCHIOETBCSA A0 IipyBaTy. HacTmHa oc-
TAHHBOTO BUKOPUCTOBYETHCS AAS TAIOKOHEOreHe3y, a YaCTHMHAa PO3IAAA€Th-
Cs1 aepOOHUM IIASIXOM, 3a0e3leuyioun nporec rarokoHeoreHesy ATO. ['Aro-
KO3a TOTPAIASE Ha3ap Y CKeAeTHI M'sI3U i 3aCTOCOBYETHCSI AAST BIAHOBAEHHS
3amnacy raikoreny. I'loepHaHHS IIpoljeCcy aHaepOOHOTrO IAIKOAI3Y B CKEAETHUX
M's13aX i TAIOKOHEeOreHe3y B IIeUiHIli Ha3MBa€eThLCs IMKAOM Kopi 11 306paskeHe
Ha puc. 8.22. MoOAOYHA KHUCAOTa YTBOPIOETHCS ITOCTIMHO B €PUTPOIIUTAX, MO3-
KOBIM Y4aCTWHI HUPOK, CITKIBIJI OKQ, @ B II€UiHI]i 11 KOpi HUPOK IIEPEXOAUTH Y
TAIOKO3Y, fKa IIOBMHHA 3HOBY HAAXOAWTU B Ha3BaHI KAITUHU | BUKOPUCTOBY-
BaTUCh. TakWM YMHOM, 11 KMCAOTQ, Ha BIAMIHY BiA TAFOKOI€HHUX aMiHOKMC-
AOT, HE CAY’KUTH IIOIIEPEAHUKOM AAS TAIOKO3U KPOBI, IIIO MOTAQ O BUKOPHUC-
TOBYBATHUCh Y MO3KY 1 HEPBAX IIPU F'OAOAYBAHHI.

CKeaeTHI M's31 Kpos Ileyinka
[mikoreH [nikoreH
l ] [Mioko3a |<«——<——| [NoKo3a j 1
[moko30-6-pocdaT [noko3o0-6-hocdaTt
6 ATO
2AT® i CO,+H,0+ \qa
Mipysar — CO, + H,O + AT
Iakrat Iakrat

Puc. 8.22. B3aeMO03B'sI30K TAiKOAi3y i ralokoHeoreHesy (guka Kopi).

Peryasiisi rTAlOKOHeoreHe3y

Y KAITHHAX MEeYiHKU 3AIMCHIOETBCS KOOPAMHOBAHA PETYAAIlS TAIKOAIZY
i TATOKOHEeOTeHe3y BIATIOBIAHO AO (Pi3iOAOTIUHMX IOTped YChOTO OpraHi3my.
CucremMa KOHTPOAIO BKAIOYAE CYOCTPaTH i MPOMIKHI IIPOAYKTH IIPOIIECIB,
PeryAdTOpHI (pepMeHTH Ta IX edpeKTopH, ropMOoHU. ITiAKpecAnMoO, 10 pery-
AITOPHUMU (DEPMEHTAMU TAIOKOHEOI'€He3y 1 AIKOAI3Y € Ti, IIJ0 KaTaAi3yloThb
HEe3BOPOTHI peakliil i He 0epyTh y4acTi y IPOTHUAEKHOMY IIpolleci. Harmpukaaa,
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mipyBaTKapOOKCcHAa3a (akthBatop — auneTuna-KoA) i dppykroszopudocdara-
3a (akTwBarop — mnmTpar, iHriditopy — AM® i dpykTO30-2,6-AHidocdar).
Ha puc. 8.23 mokasaHi peryAgTOpHi IYHKTH TAIKOAI3Y i TAFOKOHeOreHe3y Ta
KOHTPOABHI YMHHUKU. AesKi e(peKTOpHU OAHOYACHO BIAMBAIOTH HA aKTUBHICTh
peryAaTopHuX (PepMeHTIB B 000X IIporecax. Tak, aneTua-KoA CAy’KUTH ak-
THBATOPOM IIipyBaTKapOOKCHAA3M 1 IHTIOITOpOM mipyBaTKiHasu. KpiMm Toro,
areTna-KoA € iHTIOITOpOM IIipyBaTAETIAPOTEHA3HOTO KOMIIAEKCY i, CIOBiAB-
HIOIOUU PO3MaA HipyBaTy A0 aneTUA-KoA, cripusge nepexopy MipyBaTy B TAIO-
Ko3y. AMO inrioye ppykrozo-prdocdarasdy i pa3om 3 TUM aKTUBY€E BIiATIOB-
IAHUU (pepMeHT TAIKOAIZy — dochodpykTokinady. Hasmaku, murpar —
akTHBaTOpP (pocharasy 1 iHrIOITOP KiHA3WU.

['AtoKOHEOTeHEe3 CTUMYAIOETHCI He TIABKYU aKTMBATOPAMU IIipyBaTKap-
OoKcmAasu i ppykroszopudocdaTasy, a ¥ iHribiTopamMu peryAaToOpHUX ep-
MeHTIB TAiKOAiZy (AT®, anrariH, >KupHi KUCAOTH). TakKUM YWHOM, KOAW B
KAITHHI € AOCTaTHSI KOHIIEHTPAIlld MaAuBa AASA IIUKAY AWMMOHHOI KHCAOTHU
(ametnn-KoA, okcanoamerary, OUTPATy, JKUPHUX KUCAOT, aAdHIHY) 9M BU-
coka kourenTpallis ATO i am3bki —AAD Ta AMO, TOCUAIOETECS OIOCHH-
Te3 I'IOKO3H i FaABMYETBCS TAIKOAI3. Y IPOTUAEIKHIN CUTYallil CTUMYAKOETECS
TAIKOAI3 1 FaABMYETBCS TAIOKOHEOT'eHe3.

[moko3a
Ao D
ATO ©

ntoko30-6-cbocaTt

dpykTO30-6-choccar

AT®, HAH, uutpat, © @ uurpar
XMPHI KMCNOTH ®pykT030-1,6-choccar
d>ocq)oeHonnipyBaT<\
AT®, auetun-KoA, HAIIH, Okcanoauetat

anaHiH, XUpHi KUCrnoTu _/
Mipysat @ auetun-KoA

HAOH, auetun-KoA ©
A® @

AueTun-KoA

Puc. 8.23. Peryasiuisi TAiKoAi3y i TAIOKOHeOreHe3y B IeYiHILi.
@ — axmuBamopu, e - inri6imopu.
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Ha ratokoHeoreHes BINMBAIOTH TaKi TOPMOHHM, SIK TAFOKAroH U IHCYAIH
MAIIIAYHKOBOI 3aA03HM Ta TAFOKOKOPTUKOIAW KOPY HAAHWPKOBUX 3aAn03. [pu
TOAOAYBaHHI TAIOKArOH ITIOCHAIOE PO3MaA >KUPIB Y JKMPOBIM TKaHWHI. JKUpHI
KUCAOTU HAAXOAATD Y IEUIHKY, A€ PO3MAAAIOThECS AO arleThA-KoA. IIIBUAKICTE
OKUCHEHHS areTuA-KoA B ITMKAI AMMOHHOI KMCAOTH BIiACTAa€ BiA IITBUAKOCTI
MOTO YTBOPEHHS, 1 MIABUIIIEHUN PiBeHBb anleTUA-KOA B KAITHHI aKTUBYE IIpy-
BATKApOOKCHAA3y. B pe3yAbTaTi ITOCUAIOETBECS TAIOKOHEOTEHEeS.

['ArOKaroH 3amo4yaTKOBY€E TAIOKOHEOTeHe3 I1le OAHUM CIIOCOOOM — uepe3
dpyKTO30-2,6-Anipocdar. Llett peryasTopHuii KOMIIOHEHT BiakpuTuii y 1980 p.
YTBOpPIOETBCA (PPYKTO30-2,6-pAuhbocdaT i3 dpyKTo30-6-poctary nmpu Ail
dochodpykrokinazu II, a posmienatoeTecsa HPyKTO30-2,6-pArdocdarasoro:

CH,0OPO3H, ATO  AD CH,0OPO3H,
O~ CH,OH N O~ CH,OH
HO <7T HO
OH ® OPO3H;
OH |l|-| 0 OH
®pykmo3so-6-poccpam 2 ®Dpykmo3o-2,6-¢poccham

®pykTO30-2,6-pAripocdaT akTUBye PepMeHT TAIKOAI3y dochodpyKTo-
KiHa3y I raabMye aKTHUBHICTH (DEPMEHTY TI'AIOKOHeOreHe3y (PpyKTo30-1,6-
pudocharasu. YrBopeHHA (PpyKTO30-2,0-pAudocdaTy NPUTHIYYETBCS TAO-
KaroHoM, skui mmasixoM TAM®-3aresKHOrO (POCOPUAIOBAHHST iHAKTHUBYE
dochodppykrTokinazy Il 11 akTuBye ppyKTo30-2,06-pAndocdarasy. Takum
YUHOM, IIPU TOAOAYBAHHI TAIOKAroH 3HUJKY€E BHYTPIITHBOKAITUHHY KOHIIEH-
Tpalito PpPyKTo30-2,6-pAudocdary, 10 BUKAWKAE CTUMYALIIO TAIOKOHEO-
reHe3y I FaAbMyBaHHS TAIKOAIZy. [TiABUIEHHS IIBUAKOCTI TAIOKOHEOT'€He3y
B [IE€UiHIli IPU3BOAUTH AO TOI'O, IO MAIOKO3a HAAXOAUTH Y KPOB 1 IIOTPAIATIE
B IHIITI OpraHy, Hacamiepep y MO3OK.

CyOcTpaTtaMu TAIOKOHEOTeHe3y CAY’KaThb aMiHOKHMCAOTH, OCKIABKM Tip,
4ac TOAOAYBAHHS B KPOBI HU3bKE CIIBBIAHOIIIEHHS iHCYAIH/TAIOKAroH raAb-
My€e cuHTe3 OiAKiB i CTUMyAIO€ iX KaTaboAi3M, 30KpeMa B M's13aX, 110 3a0e3-
Iedye MOCTA4aHHA aMIHOKUCAOT Yy IMediHKy. [Ipr TpuBarOMy rOAOAYBAHHI
3pOCTae CeKpeliss KOPOIo HAAHUPKOBUX 3aA03 TAIOKOKOPTUKOIAIB, SKi ITO-
CHAIOIOTH Y TIeYiHIli CUHTe3 (DepMEeHTIB TAIOKOHeoreHe3y (pocoeHoATipy-
BaT-KapOOKCHUKiIHa3M, TAIOKO30-6-dbocaTasu) ¥ amiHoTpaHcdepas — dep-
MEHTIB, Kl KaTaAi3yIOTh IIePETBOPEHHS IIOKOI€HHUX aMiHOKUCAOT Y IIipyBaT
i okcanoareraT. Y M's3ax Ta iHIIMX TKAaHWHAX TAFOKOKOPTHKOIAM TaAbMY-
IOTh CHHTe3 OiAKiB. Y pe3yAbTaTi CTUMYASIll TAIOKOHeOreHe3y TAIOKOKOp-
TUKOIAM 30IiABITYIOTH KOHIIEHTPAIIiI0 TAIOKO3U B KPOBi 1 CUHTE3 TAIKOTeHY
B IIediHIl. [HCYAIH IIPOTHAIE CTUMYAIOIOUIN Al TAIOKAQrOHY 1 TATOKOKODTHU-
KOIAIB Ha TATOKOHEOTeHe3s.
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8. PETYAALIA PIBHA I''IOKO3M1 B KPOBI

Y HOpMi Yepe3 AeKIABKA TOAMH ITICAS IAM KOHIIEHTPALlis TAFOKO3U B KPOBI
AtOAMHU CKAQAQE 3,33-5,55 MMOAL/A. [Ipy criO>KWBAHHI BYTAEBOAHOI DKi BOHa
3pocTae A0 8-9 MMOABL/A, a Yyepes 2 Top TOBEPTAETLCS A0 HOPMU. ['OAOAyBaHHS
TIPOTSTOM AEKIABKOX Al0 Malike He BiAOMBAETHCS Ha PiBHI TAIOKO3U B KPOBI.

IToCTiHICTE KOHIIEHTPAllil TAIOKO3HU Ay’Ke Ba’KAWBA 3 OTASIAY Ha BUCO-
Ky BIPOTiAHICTB IIOPYIIEHHs (DYHKIIM T'OAOBHOIO MO3KY IIPDU TiITOrAiKeMil.
Lle 3yMOBAIOETBECS PSAOM OOCTaBHH:

1) eHepreTuuHi NOTPeOU TOAOBHOTO MO3KY 3a0€e3Me4yI0ThCS TIABKU TAIO-
KO30I0 (AMIIIe Ha Mi3HINW CTaAil TOAOAYBAHHS — KETOHOBUMM TiAaMM);

2) 3amacy rAIKOTeHY B TOAOBHOMY MO3KY Ay Ke He3HauHi;

3) LIAIXOM TAFOKOHEOTe€He3y I'AIOKO3a B KAITUHAX MO3KY He CUHTE3Y€EThCS;

4) TATOKO3a HAAXOAWTH i3 KpPOBI B KAITMHH TOAOBHOTO MO3KY IIASIXOM
He3aAe’KHOI Bip IHCYyAiHY Audy3ii 3@ rpapl€eHTOM KOHIEHTpallil, IIPK! TillorAi-
KeMil HaAXOAJKEHHS CTae HEAOCTATHIM AAS HOPMAABHOI'O (PYHKIIIOHYBAHHS
MO3Ky. I1IBHUAKMI PO3BUTOK TilleprAikeMi TAKOK MOJKe 3YMOBUTHU IIOPYIIEH-
HA (DYHKIII MO3KY.

KoHIleHTpa1lig TAIOKO3M B KPOBI 3aA€KUTH Bia PIBHOBArk Mi>K HAAXO-
MAKEeHHSAM ii B KPOB 1 CHOKMBaHHSAM TKaHWHaMU. OCKIABKU BUBEAECHHS
TAIOKO3M 3 OPraHi3My 3 Ceder0 B HOPMi Ay’Ke He3HauHe, TO IIATPHUMKA CTa-
AOCTI KOHIIEHTpAIlil y BiAHOCHO BY3BbKHX ME’KaxX 3a 3HAUYHUX KOAWBAHBL HAA-
XOAJKEHHS 3 DKelo 3a0e3I1euyeThCs MIpoljecaMy OOMIHY B TKaHMHaX. CucreMa
PEryAITOPHUX MEXaHI3MIB BKAIOUAE€ TOPMOHM IHCYAIH, TAFOKArOH, aAPEHAaAIH,
TAFOKOKOPTHKOIAYM, @ TaKOK B3a€EMOAIl MK TKaHUHAMM (IT€UiHKOIO, M'SI3aMH,
MO3KOM TOI110) (TabA. 8.5).

ITicas co>XKMBaHHA BYTAE€BOAHOL DKI MIABUINIEHA KOHIIEHTPALISA TAIOKO-
31 B KPOBI CTUMYAIO€ TIOTAWMHAHHA II TKaHWHAMU. [IIBUAKICTE HapAXOAKEHHS

Tabawntis 8.5. Aig ropMoHIB Ha 00MIH BYIA€BOAIB | KOHIJeHTpalif0 rNiOKO3H B KPOBi

Incynin | T'mokaronm | Anpenanin FHIOKOFOP' Fopmon
THKOI A pocTy
Tleuinka
T'nmikorenes + —
Posman rimikoreny a0
TIIFOKO3U + +
T'nikomi3 + -
I'mrokoHeorenes — + +
M’s3u
Hanxomkenns
TIIFOKO3U + - -
I'nikorenes +
T'nmikorenomnis +
PiBeHb IIIIOKO3H B KPOBi d T T T T
IMpumitka: “+" — cTUMyAroe, "—" — TraaAbMYye.
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B KAITMHU TI€YiHKH, M'$13iB, MO3KYy ¥ IHIINX TKaHWH IMPSIMO IIPOIOPIIiHa
KOHIIEHTPAIIil TAIOKO3U B TTO3aKAITUHHIN piauHi. KpiM TOro, BUCOKa KOHIIEH-
Tpallid TAIOKO3W B ITUPKYAIOIOUINM KPOBI CTUMYAIOE CeKpellito B-kaiTnHaMu
ITIAIAYHKOBOL 3aA03U IHCYAIHY, SKWUM ITABHINYE IIPOHUKHICTH I'AFOKO3UM 4e-
pe3 KAITMHHI MeMOpaHU CKEeAeTHUX M'sI3iB, KMPOBOI TKAaHWHU. Y KAITHMHAX
IHCYAIH CTUMYAIOE YTHAI3ZAII0 TAIOKO3U PI3HUMU IIAIXAMU:

A. Y meuinni ¥ M'si3aX CHHTE3YETLCS TAIKOTeH (iHCYAiH iHAYKye CUHTe3
TAIOKOKIHA3M IIeYiHKY, aKTUBY€E TeKCOKIiHA3y 1 TAIKOTeHCHHTA3y).

b. Y >XupoBili TKaHWHI ¥ MEYiHIli TAIOKO3a MEePETBOPIOETHCA B JKUPHI
KHUCAOTH, SKi YTBOPIOIOTH TKAHWHHI PE3ePBU Y BUTAIAL TPUTAIIIEPUAIB JKU-
POBOI KAITKOBUHHU.

B. AAdg BCiX OpraHiB I TKaHUH Y Iepioa TpaBAeHHS U aObcopOIlil KaTa-
OOAI3M TAIOKO3UW CAY’KUTH OCHOBHHUM AJKepeAoM eHepril. [locuarororsca
TAIKOAI3 1 aepoOHUM po3snap ratokosdu po CO, i HyO. Tak, micaga nputiomy
Ki HAOAMDKEHHS AMXAAbHOTO KoedillieHTa A0 OAMHUINI BKa3ye Ha OIABIITY
IHTEHCHUBHICTb OKMCHEHHS TAIOKO3U. BeanmumHa KaTaOOAI3My BYIAEBOAIB
Oyae 3ane’kaTd Bip IIOTpeOr OpraHisMy B eHepril. KpiMm Toro, B el nepiop
BUCOKEe BIAHOIIIEHHS iHCYAIH/TAIOKAroH B KPOBi CTPHMY€ T'AIOKOHEOTEHE3.
Y pe3yAbTaTi KOHIIEHTpAllisl TAIOKO3M B KPOBI HAOAMIKAETHLCSI AO HOPMY,
OITyCKAIOYNCh IHOAI HIMIKYe BUXIAHOTO piBHA. CeKpellid iHCYAiHy HOCTYTIO-
BO IPUIIUHSAETHCH.

[Tpy nmpunrHeHHI HAAXOAKEHHS BYTAEBOAIB DKI KOHIIEHTpAlisd TAIOKO-
31 B KPOBI NPOTATOM AEKIABKOX AHIB MavykKe He 3HIKYETBCS 3aBAAKU ABOM
IpoIecaM: po3NaAy TAIKOTeHY ITeUiHKM i TAIOKOHeOreHe3y. 3MeHIIIeHHS KOH-
LEHTPAllil TAFOKO3M B KPOBI AO HWJKHBOI ME)Ki HOPMU IHIIIFOE BUAINEHHS
ITAIIAYHKOBOIO 3aA03010 T'AFOKArOHY, SKUM aKTHUBYe (pochoprrasy rnediHKy.
3pOCTatoTh PO3IaA TAIKOTeHY 1 BHXiA IAIOKO3U B KpoB. Posmap raikoreHy
MIEYiHKU ITIATPUMY€E HOPMAABHUM PiBEHb IAIOKO3U B KPOBI He Oiablle 24 rop,
ane ByKe yepe3 5-0 rop MiCAI NPUMOMY DKi ITOYMHAETHCSA IIOBIABHE ITIABU-
IIIeHHS TAIOKOHEeOTeHe3y i3 aMiHOKUCAOT i TAIleprHy, a 4epe3 24 TOA TAIOKO-
HeoreHe3 Iepebira€ 3 MaKCHMAaABHOIO aKTUBHICTIO. PazoM i3 rArokaroHom,
IKUW aKTUBYE (pepMeHTH I'AIOKOHeOIeHe3y, BKAIOUYAIOTHCS TFOKOKOPTHKOI-
MY, SKi CTUMYAIOIOTH CUHTe3 (DEPMEHTIB TAFOKOHEOreHe3y B IIeUiHIl U I10CH-
AIOIOTBH PO3IIaA OIAKIB Y IHIMX TKAHMHAX, 110 3a0e3nedye Mporec TAFOKOHEO-
reHe3y cyoOcTpataMu. BHacApAOK HM3BKOTO BIAHOIIEHHSI B KPOBi iHCYAiH/
TAIOKAroH IIiaA 4ac TOAOAYBAHHSI TAIOKO3a He 3aXOIAIOETHLCI MEeYiHKOIO, CKe-
AETHUMH M 's3aMH, MiOKapAOM, >KUPOBOIO TKaHUHOO. [lepepaxoBaHi YWHHU-
KU 3a0e3leuyloTh B YMOBaX I'OAOAYBAHHS HAAXOAKEHHS IAFOKO3U B I'OAOB-
HMI MO30K Y HEOOXIAHIN KIABKOCTL I1py TpHBaAOMY rOAOAYBAHHI TOAOBHUMI
MO3O0K, fK 1 IHII TKAHWHU, BUKOPUCTOBYE K AKEPEAO eHepril KeTOHOBI Tina.

KpiM rArOKarony i rarOKOKOPTHKOIAIB, KOHIIEHTPAIIIF0 I'AIOKO3U B KPOBI
IMABUIIYE IIe PsA TOPMOHIB. AApEHaAlH — TOPMOH MO3KOBOI YaCTHHMW HaA-
HUPKOBUX 3aA03 — BUAINAETBCA B CTPECOBUX CUTYALlsIX I yepe3 KaCKapAHWU

332



MEXaHI3M BUKAWKAE IIIBUAKNHN | CUABHUI PO3IIaA TAIKOTEHY ITEUiHKU AO BIABHOL
TAIOKO3U. [TiABUITIEHHAM PIBHS IAFOKO3W B KPOBI CYIIPOBOAJKYETECS Al TOPMO-
HY POCTY, aAPEHOKOPTUKOTPOIIIHY, THPOKCHHY. TaKUM 4MHOM, KOHIIEHTPAITiI0
TAFOKO3U B KPOBI 3HWJKYE TIABKM IHCYAIH, @ ITABUIIYE PsiA TOPMOHIB. [cHyBaH-
HA I'PYNU HAAIMHUX AYOAIOIOUMX MEXaHI3MIB IIAKPECAIOE TOM (PaKT, 10 Hau-
OAVDKYl Pe3yABTATU TINOTAIKeMil HeOe3IeuHIl, Hi’K HAaCAIAKY Tilepraikemil.

Y3ropkeHa Al pi3HMX TOPMOHIB 3YMOBAIOE AOCKOHAAICTH PEryAdIlil
roMeoCTa3y TAIOKO3H, 3abe3leuye IIPUCTOCYBAHHS OOMIHY BYTAE€BOAIB Y
BChOMY OPTaHi3Mi AO 3MiH Xap4yBaHH, (PI3MYHOI aKTUBHOCTI U I1HIIMX (pi3io-
AOTIYHUX YMOB.

[TipBUIIIeHAa KOHIIEHTPAIllisl TAIOKO3W B KPOBI BHACAIAOK CITO>KMBaHHS
BYTAEBOAHOI IKi (aAiMeHTapHa rinepraikeMmis) i BHACAIAOK CTpeCy (eMolliiiHa
rinepraikeMmisi) MBUAKO 3HUJKYETHCS A0 HOpMHU. CTiliKa TillepraikeMis MosKe
PO3BHHYTHUCH IIPU IIyKPOBOMY Ala0eTi, SKMU BUHUKAE B pe3yAbTaTi abco-
AFOTHOI 4 BIAHOCHOI HEAOCTATHOCTI IHCYAIRY. [HIMI IprU4mHY rinepraikemii —
HAAAMIIKOBA CEKpellist TOPMOHY POCTY, TAFOKOKOPTHUKOIAIB, IHOAL yYpasKeHH:A
LTHC, mopy1eHHS MO3KOBOI'O KPOBOOOIT'Y, 3aXBOPIOBAHHS ITEUiHKHY, IIAIIIAYH-
KOBOIL 3aA03U.

lnepraikemito npu IyKpOBOMY AiaOeTi MOJKHA PO3TAIAATU SIK KOPHCHE
TIPUCTOCYBAHHS, IKe CIPHIE BUKOPUCTAHHIO TAIOKO3M KAITMHAMM MO3KY, Mio-
KapA@, epuTpoLydTaMy, TOOTO iHCyAIHOHe3ane)KHUMMU TKaHMHaMu. OAHaK y
CKeAeTHI M'sI3M, IIeUiHKY Ta iHII iHCyAiHO3aAeKHI TKAaHWHU TAIOKO3a He Haj-
XOAUTE. [Ipy BUCOKIM KOHIIEHTpAITil TAFOKO3U B KPOBI MIABUIITYETHCS IIIBUAKICTE
3B'sI3yBaHHA il 3 OiAKaMU (TAIKO3MAIOBAHHS OIAKIB), IO 3yMOBAIOE HOPYIIIEHHS
iX (pyHKIIiN, TOMy TpHBaAa TilleprAikKeMisd BUKAMKAE PsIA BIAAAAEHUX YCKAQA-
HeHb ITyKPOBOTO AjabeTy. IHII mopyiieHHs 0OMiHy PeYOBHH i KAIHIYHI CUMII-
TOMHU IIyKPOBOI'O AlaDeTy PO3TASIAQIOTHCS B po3p,. "T'opmonu”.

ITpu ajarHOCTHUII ITyKPOBOTO AlaOeTy KpPOB AAS @HAAI3y Kpallle OpaTh
MCAST TOAOAYBAHHSA IIpoTaroM xoda 0 10 rop. KoHIeHTpariiga rAroKo3u B TIAa3Mi
KpOBi, B3STOI HATIIIeceplie, BUIA 3a 8 MMOAB/A, CBIAUMTBL PO BipOTIAHICTH
IIYKPOBOTO AiaGeTy. SKIIO KOHIIEHTPAIlid TAIOKO3U 3HAaXOAUTHCI B Me>Kax
6-8 MMOAB/A, TO AOCAIAKYIOTH KPOB ITICAS I[yKPOBOI'O HABAHT&)KEHHH (AQIOTH
BUIIUTU 75 T TAIOKO3H, PO3YMHEHOI Y BOAl). KoHIleHTpallis yepes 2 rop, MicAs
HaBaHTa)KeHHs 10 MMOAB/A i BHUIlle BKa3ye Ha I[yKPOBUU AlabeT, a KOHIIEHT-
patis Bip 8 Ao 10 MMOAB/A — Ha 3HMWKEHY TOAEPAHTHICTb AO TAIOKO3U. Y
YaCTUHHU OCI0 i3 MOPYIIIEHOI0 TOAEPAHTHICTIO AO TAIOKO3W MOJKAMBHIN PO3BU-
TOK Ajabery.

Y XBOpHX Ha IyKPOBUM AjaOeT IAFOKO3a MO’KE BHAINITUCH 13 cedero, 30-
KpeMa ITiCASL CIIOKUBAHHS DKi, ITPU TSOKKUX (popMax XBOPOOHU 1 ITip, 9ac TOAOAY-
BaHHA. CaMe TAIOKO3Ypisl MOCAY’KMAA OCHOBOIO AASI HA3BU 3aXBOPIOBAHHA. Y
Cedi 300POBUX AIOACH KOHIIEHTPALTiSI TAFOKO3U Ay>Ke HU3bKa, MeHITa 0,8 MMOAB/A
(150 Mr/A), OCKIABKM KAITMHW TPOKCUMAABHUX BIAAIAIB HUPKOBUX KaHAABITIB
MarDKe IIOBHICTIO peaObCOpOyIOTh AIOKO3Y 3 IIepBUHHOL ceui. Takuil HU3BKUMN
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PIBEHBb IAFOKO3M B Cedl BUABASETHCS AUIIE BUCOKOUYTAUBAMU MeTOAAMU. Koan
KOHIIEHTPALII TAFOKO3U B IIAA3Mi KPOBI I KAYOOUKOBOMY (DIABTPATI IIEPEBUIITYE
10 MMOAB/A, peabcopOITifiHa 3AATHICTE HUPKOBUX KAHAABIIIB CTa€ HEAOCTAT-
HBOIO i MIEBHA KIABKICTh TAIOKO3M BUAINIETBCS 13 cevero. [inepraikeMiyHa TAO-
KO3yPpisl CIIOCTEPITaETHCSA He TIABKY IIPU [yKPOBOMY AlaOeTi, a 1 IIPU BCIX 3aXBO-
PIOBAHHAX, SKi CYIIPOBOAJKYIOTECS PIBHEM TilleprAikeMil, BUIIMM 3@ HUPKOBUU
TIOpIT. AAe B PSIAL BUTIAAKIB TAFOKO3YPisi He PO3BUBAETHCS, XOU BMICT TAIOKO3U B
TAa3Mi KPOBIi TTepeBUIIye HUPKOBUH TIOPIT. Lle criocTepiraeThest Toai, KOAM 00'eM
KAYOOUYKOBOT'O (DIABTPATy MaAUM, 3araAbHa KiABKICTH TAIOKO3H, I1I0 HAAXOAUTH
HUPKOBI KAHAABLY, HU3bKA 1 IIOBHICTIO peabCcopOyeThCs.

'Atoro3ypig MOKe OyTH 1 3@ HOPMAABHOI YU AEIIO MMIABUINEHOI KOH-
IIEHTpPAIlil TAIOKO3UW B IIA@3Mi KpPOBI, F9KINO BUHHUKAE AeeKT MeMOpaHO-
TPAHCIIOPTHOTO MeXaHi3My B KaHAABIIX (HUPKOBA I'AIOKO3ypid). Y AaHOMY
BUIIAAKY HUPKOBUU IOPIr 3HWKeHNU. HUPKOBa rAOKO3ypid CIIOCTEPIraeThCsA
iHOAI TPM BariTHOCTI, CIIAAKOBiN HEAOCTATHOCTI IMPOKCHUMAAbHUX BIAAIANIB
HUPKOBUX KaAHAABIIB, All Ha KAITMHU IPOKCUMAABHUX KAHAABIIB TOKCHY-
HUX PEYOBUH (BaKKMX METAAIB, OPTaHIYHUX PO3YWHHUKIB TOIIO)

lnoraikeMida BUHUKAE TIPU TAKUX TATOAOTIYHUX CTAHAX:

1) HaAMIpHO BHCOKOMY BMICTI iHCYAIHY BHACAIAOK ITYXAWH YU Tillepli-
AQ3il KAITMH OCTPIBIIIB INAIIIAYHKOBOL 3aA03H;

2) rinodyHKIII HAAHUPKOBUX 3aA03;

3) rinodyHKIIii rinodisa;

4) 6araTbOX TUIAX 3AOSIKICHUX MYyXAWH, AOKAAi30BaHUX I103a MIAIIAYH-
KOBOIO 3aA03010;

5) TAXKKUX ypaKeHHAX I[EeUYiHKU, HEepBOBOI CHUCTEMH, IIAYHKA I
KHUIIIEYHUKQ,;

6) Yy paHHBOMY AUTSAYOMY BiIli IPU CHAAKOBUX IOPYIIEHHSAX OOMIHY
BYTAEBOAIB — TranaKTo3eMii, HellepeHOCUMOCTI (DPYKTO3U, AEIKUX TUIAX
TAIKOT€HO3IB.

KpiMm TOTO, TNOTAIKEMII0O MOKYTH CIPUYMHATHU AESKI AIKH, CIIOKUBAH-
HS 3HAQUYHOI KIABKOCTI @AKOTOAIO. HaWIOINMMpEHIMMMU B KAIHIYUHIW Ipak-
THUI] € TIIOrAiKeMil, BAKAUKAHI HAAMIDHUM BBEACHHAM IHCYAIHY XBOPUM Ha
IIYKPOBUU AiabeT, a TaKOXK IIPUHMOMOM PSIAY IHIIUX AIKAPCBKUX CEPeA-
HUKIB. ['OrAiKeMiro, 3yMOBAEHY HAAMIPDHUM BBEAEHHSAM iHCYAIHY 41 BHUCO-
KOIO IIPOAYKIIIEIO €HAOTEHHOTO IHCYAIHY, AlaTHOCTYIOTH IIASIXOM BU3HA4eH-
Hs BMICTY IHCyAiIHY. CUMIITOMH TIIIIOTAIKEMIl PO3BHUBAIOTHCS, KOAU KOHIIEHT-
pallisi TAIOKO3U B TAa3Mi KpPOBi CTa€ HMIXKYOIO 2,5 MMOAB/A (45 MT/pp).
CrocTepiratoTbCsl 3allaMOPOYEHHS, KOPYi Ta iHIIII HEBPOAOTIUHI IMOPYIIEH-
HA @X AO TIillOrAiKeMiyHOI KOMH. [IposfiBM NMOCHAIOIOTHCA NPU 3HAYHOMY
(hi3MUYHOMY HABAHTAKEHHI YW IPU TPUBAAUX II€pEpPBAaX MK CIIOKUBAHHAM
DKI.
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9. IEHTO30®OCPATHUN IMIAAX (TIDIH)
OKHMCHEHHA T'AIOKO31

OcCHOBHUM IIASIX KaTaOOAI3My TAIOKO3W B OpraHi3Mi AIOAMHU i TBa-
PUH — Ie MOEAHAHHSI TAIKOAIZYy 1 IIMKAY AMMOHHOI KUCAOTU. [Iporte icHy-
IOTh APYTOPSIAHI IIASXM, 9Ki BUKOHYIOTH crieliudiuni pyHkiil. OpAWH i3 HUX
(menTO30(hOChbaTHUIT) BKAIOYAE TIEPETBOPEHHS TAIOKO30-0-pocdaTy B IeH-
To30(ocdaru i CO, i TaKUM YMHOM 3a0e3mneuye KAITUHU pub030-5-ocda-
TOM AASI CHHTe3y HYKACOTHAIB 1 HyKAeiHOBUX KHCAOT. Kpim Toro, ITOIII
noctavae BipHOBAeHY (hopmy HAADH, HeoOXiaAHY AAS peakIliii BiAHOBAEH-
HA IIiA Y4ac CHUHTEe3y JKMPHUX KUCAOT I CTEPOIAHUX CIIOAYK, AAS MIKpPOCO-
ManbHOTO OKHMcHeHHs. [TOII cKAaAa€ETLCST 3 OKMCHOI i HEOKMCHOI CTaAikt
(puc. 8.24). Yci peaxkiii BiAOyBalOTbCA B ITUTOIIAA3Mi KAITHH.

Y mepuriti peakirii OKMCHOI CTaAil TAIOK030-6-hocdaT OKUCHIOETHLCS
HAA®D " -3aAeKHOI0 TAIOKO30-6-(0ChaTACTIAPOTeHA30i0 3 YTBOPEHHSIM
HAA®H i 6-doctorarokoHoAaKTOHY. OCTaHHIN TAPOAIZYETHCS AAKTOHA30I0
20 6-pocdoratorkoHoBoi kKucrotu. Tomy [OLL Ha3wBarOTh TAKOK (POCHOTAIO-
KOHaTHUM. Aani pocoratokoHaTAETiApOTeHa3a KaTani3ye OAHOYACHE AETIAPY-
BaHHA i AeKapOOKCUAIOBAHHSI 6-pOCOTAIOKOHATY. [1epIiuii aToM ByTAEIO
rekco3zodocdaTy 3BIABHAETECA y BUTASIAL CO,. YTBOPIOIOTBECA IIEHTO3a (pu-
Oynr030-5-cpocdar) i pApyra morekyra HAAD. Lli Tpu peakiiii okucHOI cTaail
HE3BOPOTHI.

Heoxwncha crapisi [TOLL BkAIOUYae 3BOPOTHI peakilil i3oMepur3ariii meHTo3
i mepexopy ix y ppykTo30-6-poccar (puc. 24). [lepeTBOpeHHs 3AiMICHIOIOTh-
Cs1 4yepe3 IIPOMDKHI CIIOAYKH — TeIITO3Y (CeAOrenTyA030-7-docdar), TeTpo3y
(epurpo30-4-hocdat), Tpiosy (raitleparpaeria-3-docdar) — 1mip plero pepmen-
TiB TPQHCKETOAQ3M 1 TPAHCAABAOAA3H, SKI KATaAi3yrOThb PEakliil IepeHeceH-
H$I, BIAIIOBIAHO ABO- i TPUBYTAEIEBOTO (hparMeHTa 3 OAHOI'O BYTAEBOAY Ha
iHmmn. KogepMeHTOM TPpaHCKEeTOAA3HU € TiaMiHaudocdaT. YTBOpeHUu! (PpyK-
TO30-0-pocaT NepeTBOPIOETHCSI B TAIOK030-0-dpocdar abo po3MapacEThCs
LIASIXOM TAIKOAIZy. TakuMm umHoM, [TOI Mo>ke INEePeXOAUTH B TAIKOAITHY-
HUM. Tak 3AINMCHIOETBCA YTHAI3Allid IIEHTO3, YTBOPEHUX B OKMCHIN CTaAil
[MDLL, i pubo30-5-hocary, yTBOPEHOTO IIPU PO3IaAi HYKASTHOBUX KUCAOT.

Peaxttii HeokucHoi cTaaii TP mepebiratoTs i y 3BOPOTHROMY HATIPSIM-
Ky. 3aBAJIKM [IbOMY IIEHTO3U MOJKYThb CHHTE3yBATHCh i3 TAIOKO3M He uepes3
okucHy craaito [TDII, a i3 MPOMIPKHUX IIPOAYKTIB TAIKOAIZY — (OPYKTO30-6-
docdary i raineparbaeria-3-pocdaty (puc. 8.24). CymapHUM Tepexip I'saTu
MOAEKYA (PpYyKTO30-6-hocdaTy AACTH HIICTb MOAEKYA prb030-3-ocdary.
Taruit HanpPsAMOK peakIiitt HeokKucHoOi craaii ITDIL mMae miclie B TKaHWHAX, B
SKUX TIoTpeba B TeHTo3ax OiAbllla, HiXK nmorpedba B HAADH.

Ha BipMiHY BiA TAIKOAI3Y I IMKAY AMMOHHOI AMMOHHOI Kucaoty, [TOII
MO>Ke (PYHKITIOHYBAaTH B Pi3HMX TKAQHWHAX B AEKIABKOX BapiaHTaxX. Bulip
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Puc. 8.24. IlenTo30¢ochaTHUIl MASIX OKHCHEHHS TAIOKO3H.
TK — mpanckemoaasa; TA — mpaHncarbgoaasa.
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HanpaMmKky i Bapianty [TOLI Bu3HaUYa€THCS HASIBHICTIO CyOCTpaTiB i moTpe-
OO0 KAITMHU B IIPOAYKTAX.

1. I'lpu notpebi B8 HAA®H i pubtozo-5-pocdari ITOLI moske 3akinudy-
BaTUCh YTBOPEHHSM IIE€HTO3H, i CymMapHe PiBHAHHS OyAe TaKUM:
rmoko3o-6-cpocdpat + 2 HAI®* + H,O —— pnbo3so-5-docdar + CO, + 2 HAIGH + 2 H*

2. Koan norpeba 8 HAA®DH 6iabIla, Hi>K 1moTpebda B II€HTO3aX, OKHC-
Ha CTaAid AOIOBHIOETBCSA IIEPEXOAOM IIEHTO3 y TAIOKO30-0-chocdat, axui
3HOBY OKUCHIOETHCS AO IIEHTO3. I3 cyMapHUM NIpPOIeCOM Kpallle 03HalOMU-
THCh, PO3TASIAQIOUM O MOAEKYA TAIOK030-0-docdaTy:

6 rntoko3o-6-cpoccpar + 12 HAQP* + 6 H,O — 6 nento30-5-cpoccpar + 6 CO, + 12 H* (1)

6 neHTo30-5-cpoccpat + H,O —— 5 rnioko30-6-cpoccpat + HyPO, (2)

Cymyroun piBHAHHA (1) 1 (2), oTprMaemMo:

6 rntoko3o-6-cbocat + 12 HAAP* + 7TH,0 ——

— 5 rnioko30-6-choccpat + 6CO, + 12HAODH + 12H* + H;PO,
3BepHeMO yBary, 1o Bci Morekyau CO, yTBOPIOIOTBCA 13 PI3HUX MO-
AEKYA TAIOKO30-6-ocdarty.

3"aunoro moTpeboio B HAADH BiApi3HSAIOTHECS KUPOBa TKaHWHA, MO-
AOYHA 3aA03a B Iepiop AaKTallil, ImediHKa (AAS CUHTe3y SKUPHUX KHUCAOT),
KOpa HaAHMPKOBUX 3aA03 i CIM'STHUKU (AAST CUHTE3Y CTEPOIAHUX TOPMOHIB),
€PUTPOLUTU (AT BIAHOBACHHS OKMCHEHOT'O TAYTaTiOHy). ToMy B WX TKaHU-
HaxX BEAWKA YaCTHHA TAIOKO3U OKHUCHIOETBCS IIEHTO30(POCHATHUM IIIATXOM.

3. Koan notpeba B prb030-5-hocati Ard CMHTE3Y HYKAEOTHUAIB 3HAU-
HO Oiablla, HiXXK norpeba B HAADH, To BiAOyBaeTbCS HMOTrO yTBOPEHHS 3
bpyxTO30-6-hocdaTy peakiiisiMmu HeoKHUCHOI cTaaii [TDIII. BeanunHu BipHOC-
HUX BKAQAIB OKHMCHOTO 1 HEOKMCHOI'O IINAXIB YTBOPEHHS IIE€HTO3 Y TKAaHU-
HaX OpraHisMy BHUBYEHI HEAOCTATHEBO.

4. Pu60o30-5-docart, 1110 BUHUKAE IIPU PO3MaAl HYKACOTHAIB 1 HyKAel-
HOBUX KHUCAOT, Yepe3 peakilii HeoKUCHOI cTaaii [TDLL BRATOUAETHCS B TAIKOAI3
Ta aepOOHUM PO3MaA I, TAKUM YMHOM, MOJKE CAYKUTU AJKEPEeAOM eHepril.

Peryaaropuuit dpepment [TOII — raoko30-6-docdaTaeripporeHasa.
AKTHBHICTb MOTO raAbMYy€eThCSI IPOAYKTOM peakiiii — HAA®H. Takum yu-
HOM, iHTeHCUBHICTE [TMIL 3aAe’RKUTh Bia, 1IBUAKOCTI BuKOopuctanas HAADH
Y PeaKIisix aHabOAI3My i KOHTPOAIOETBCS BipHOIIEHHSM Y KaiTuHi HAAD T/
HAA®H.

AAST TAIOKO30-6-(hochaTaeriaporeHa3u epUTPOLUTIB BIAKPUTA BEAUKA
KIABKICTb BapiaHTIB (mpuOAn3HO 80), SIKi BIAPI3HSIOTHCS 3@ KATAAITUUHOIO aK-
TUBHICTIO, CIIOPIAHEHICTIO i3 cyOCTpaTaMy, YyTAMBICTIO A0 TeMmmepaTypy, pH,
iHTIOITOPIB, €AeKTPOQOPETUYHOIO PYXOMICTIO. AKTHMBHICTbL (DEPMEHTY MOJKe
OyTU 3HIKEHOIO PI3HOIO MIPOI0, &K A0 HyABLOBOL. HasiBHICTB y AIOAMHM Bapi-
QHTY TAFOKO30-6-pocdaTaeriaporeHast 3 aKTUBHICTIO, OAM3BKOIO AO HYAS, IIPO-
SABASIETBCS KAIHIYHO TeMOAITUYHOIO aHeMiero. [Tpy BUpasKeHi HeAOCTAaTHOCTI
depmenTy (akTuBHICTE HIKYa 10 %) aHeMisd PO3BUBAETHCS AUIIE ITiA BIIAW-
BOM AESIKUX AIKAPCBKUX CEPEAHMKIB (ITPOTMMAASIPIMHUX, CYAb(aHIiAaMIAHUX
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Ta iH.). Y AIOA€M i3 MeHIl BUPaKEHOIO HEAOCTATHICTIO (PepMeHTy KAIHIYHI
IIPOSBY, SIK MPABUAO, BIACYTHI. MexaHi3M PO3BUTKY T'eMOAITHYHOI aHeMil IIpr
il CTIIaAKOBIM TIATOAOTI TTOAsiTaE B HacTymHOMY. B epurpormrax HAAD mniepe-
BOAWTH OKHMCHEHMM TAYTaTiOH Y BipHOBAeHMHN. OCTaHHIM HONEpPeAKYye EePOK-
CHAHE OKMCHEHHS AIITNAIB MeMOpaH, 3aXUIlae Bip OKMCcHeHHa SH-Tpymn OinKiB,
MATPUMYE BiAHOBAEHUM CTaH 3aAi3a B T'eMOIAOOIHI. 3HU’KEHa NPOAYKIIA
HAA®H BHaCAIAOK BUpaykeHOi HEAOCTATHOCTI TAFOKO30-0-dhocdaTaeriapore-
Ha3M 3yMOBAIOE 3HIDKEHHS PIBHSA B €pUTPOIIATAX BiAHOBAEHOI'O TAYTaTiOHY i,
SIK HACAIAOK, TEMOAI3 €PUTPOITUTIB.

10. TAIKOITPOTETHU

[AikompoTeinu — 11e CKAaAHI OiAKM, SIKi MiCTSATBL OAIrOCaxXxapUAHi AaH-
II}OI'M, KOBAAEHTHO IIPUEAHAHI AO MOAITIEIITHAY. BOHM NOIIWpPEeHi B OpraHi3mi
AIOAVHY 1 BUKOHYIOTH PI3HOMAHITHI (PYHKIII. 30KpeMa, OIABIIICTL OIAKIB
IIAAQ3MaTUYHOI MeMOpPaHM KAITHMH € TAIKOIIpOTeiHaMH i O0epyTb ydacTb y
mpoliecax OiOAOTIYHOTO PO3ITi3HABAHHSA 1 MI>KKAITMHHOI B3aeMOAil. Cepep
MO3aKAITUHHUX OiAKIB TAIKOIIpOTeiHaMM € MaliyKe BCi OIAKU ITA@3MU KPOBi,
3a BUHATKOM aALOYMIHIB, i3 pi3HOMaHITHUMU (PYHKIIISIMHU (TOPMOHU, TPAHC-
HOpTHI OiAKM, epMeHTH, iHTi0iTopu (hepMeHTiB, PaKTOPU 3ropTaHHS KPOBI,
IMyHOTAOOYAIHM), OIAKA MIPKKAITUHHOTO MATPUKCY, MyLIMHU HIAYHKOBO-KUILI-
KOBOTO TPaKTy, BHYTpilHIM (akTop KacTaa, axkmil 3abesneuye INepeHe-
CeHHs BiTaMiHy By Yy KAITUHU KUIIIEUYHUKA.

10.1. OyHKIii ByrAeBOAHUX KOMIIOHEHTIB IAIKOMPOTEiHiB

ByraeBoaHI 4aCTHMHU TAIKOIIPOTEIHIB BUKOHYIOTH Pi3HI (DYHKIIIL:

1. 3MiHIOIOTH TaKi (Pi3WKO-XiMiUHI BAACTUBOCTI OIAKIB, IK PO3YMHHICTD
i B'I3KiCTHL PO3UYMHIB, 3apsip, Maca i po3mMipwu.

2. Y pAesIKMX TAIKOTIpOTeiHaX BYTAEBOAM HEOOXIAHI AN HAOYTTSA OiAKOM
IIPAaBUABHOI IIPOCTOPOBOI CTPYKTYPH, CTAOIAI3YIOTH II.

3. HacTo ByraeBOAHA YaCTHHA 3aXUINAE OIAOK Bip IIPOTEOAIZy — PO3-
LIENAEHHS TiA AI€I0 IIPOTEOATHYHMX (DEPMEHTIB YCEPEAUHI KAITUH 1 B MO-
3aKAITUHHOMY TpocTopi. Hampmkaaa, CTIMKICTh BHYTPIIIHBOTO (hpaKTOpa
Kactaa A0 posiienneHHS NPOTeiHa3aMy IMIAYHKA | KUIIeYHUKA BTPAYa€eTh-
Cs IIPA BUAAAEHHI BYTA€BOAHOI YaCTUHM.

4. BepyTb 0e3NOCEPEAHIO Y4aCTh y OIOAOTIYHIN AKTUBHOCTI AEIKUX
TAIKOIIPOTEIHIB, HAIIPUKAQA, TitodizapHUX FOHAAOTPOITHUX TOPMOHIB 1 XOp-
IOHIYHOTO TOHAAOTPOIIIHY.

5. € MapkepaMmu B mpoliecax OiOAOTIUHOTO PO3ITi3HaBaHHS Ha PiBHSIX
KAITHMHA-KAITHHA, KAITUHA-BIPYC, KAITUHA-MOAEKYAQ, OPraHEAQ-MOAEKYAQ, MO-
AEKyAQ-MOAEKyAd. B OCHOBI po3mizHaBaHHS AEKUTH 3B'S3yBaHHS KOMIIAE-
MEeHTapHUX AIATHOK ITEBHUX OIAKIB 1 ONTOCaXapyUAHWX YaCTHH TAIKOIIPOTEIHIB
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Yl TAIKOAIINAIB. ByraeBopHA 4acTWHA TAIKOIIPOTEIHIB 1 TAIKOAIMIAIB MAa3Ma-
TUYHOI MeMOPaHU 3HaXOAWTHCS Ha 30BHINTHIN TOBEPXHI MeMOpaHW U yTBO-
PIOE PEIenTOPHY AIATHKY, 3 SKOIO CHElUMIUHO 3B'SI3yIOTHCS MEeBHI OiAKH.
CAiKOTTpOTEIHN KPOBi CBOIMM BYTAE€BOAHWMM KOMIIOHEHTaMHU 3B'S3YIOTHCS i3
cuenu@iyHMMU OiAKaMHU-perenTopaMu IAa3MaTUIHUX MeMOpaH KAITHUH. 13
MIOPYIIEHHSIMHU IIPOIeciB Gi0AOTIYHOTO pO3mi3HaBaHHS 3B's13aHO 0OaraTo 3ax-
BOPIOBaHb. Po3rAsiHEMO MapKepHY (DYHKIIO BYTAEBOAIB AeTaABHIIIIE.

ByraeBOAHI KOMIIOHEHTU TAIKOIIPOTEIHIB IIOBEPXHI KAITUH BiAIrparOTh
Ba’KAMBY POAb Y TaKWX IIPOLlecax PO3II3HABAHHS, S9Ki PEryArIOTh PICT i
AxbepeHItiarito KAITHH, OepyTh y4acTh Y IiCTOreHe3i 1 OpraHoreHesi, KAITHH-
HOMY IMYHITeTi, 30KpeMa y BIATOPTHEHHI TKaHWH IIPU TpaHCIAaHTarl. [Topy-
LIIEHHS IIPOLIeCy PO3II3HABAHHSA, 3YMOBAEHI 3MiHAMU B CTPYKTYPIL MAIKOIIPO-
TeIHIB i IAIKOAIIIIAIB, MOKYTB IIPU3BECTH AO IIATOAOITUHMX SBUIL], 30KpeMa A0
3AOSIKICHOTO TIEpPEepPOAKEHHS, MeTacTa3yBaHHS PAaKOBUX KAITMH. AHTUTEHU
IPYIl KPOBi TAKOK € TAIKOIIPOTEIHAMHU UM TAIKOAITiAAME. [X aHTUreHHa crie-
OUQIYHICTE BU3HAYAETHCSI OAITOCAXapPUAHUMM CTPYKTYPAMMU.

ByraeBopm MeMOpaH pa3oM i3 OiAKaMU YTBOPIOIOTH PEIENITOPHI AIASTH-
K1, AO SKUX IIPUEAHYIOTBCSI I'OPMOHHU i MealaTOpH, TOKCHHH, BIpycH 1
MiKpOOPTaHi3MH, AiKapchKi pedoBwHU. Tak, Bipyc TpuIly 3B'S3yeTbCs i3 3a-
AHIIKAMU CIaAOBOI KUCAOTH PELIEIITOPHOIO TAIKOIIPOTEIHY Ha ITIOBEPXHI KAITHH.
SaAUIIKNA OAITOMAHO3U ITOBEPXHEBUX TAIKOIIPOTEIHIB BUKOHYIOTH POAb pe-
IENTOPIB AAST KUIIIKOBOI MAAOUYKH 1 CHOpipHEeHUX OaKTepiti. XOAepHUU TOK-
CUH B3AEMOAIE 3 OAIrocaxapUuAHMM KOMIIOHEHTOM raHTAio3mpy Gy . Etanm
po3arizHaBaHHS 1 3B'sI3yBaHHA HEOOXIAHWN AAS iHimiarii ingexkrriti. Oairoca-
XapUAHI CTPYKTYPH CAY’KaTh MICIIeM INIPUEAHAHHA AO MakpodariB AEsIKUX
OaKTepiu i, TAKUM YMHOM, BIiAITPAIOTH Ba’KAUBY POAB Y (DAronuTosi.

Bia, oairocaxapuaHOro AQHITIOTa TAIKOIIPOTEIHIB MAa3MU KPOBi 3aA€KUTD
TPUBAAICTB IX iCHyBaHHS B KPOBi, TOOTO IIBUAKICTE OHOBAEHHS. TakK, psA TAiKo-
IIPOTEIHIB IIAA3MHU, CEPEA AKUX BUAINAIOTH LIEPYAOIIAA3MIH, MICTUTh Ha KIHIAX
OAIrOCAXapUAHUX AQHIIOTIB CIaAOBY KUCAOTY, @ Ilepep HeIO ranakrosy. Lli
TAIKOIIPOTEIHN 3aXOIAIOIOTHECS 3 KPOBI ITEYiHKOIO 1 PO3IIENAIOIOTECS B rella-
TOLIMTAxX MiA Ai€ro hepMeHTIB AizocoM. [Ipu poMy OIAOK-penenTop remnaro-
IIUTIB PO3ITi3HAE i 3B'sI3y€ TAIKOIIPOTEIH, SKIIO OCTAHHIM BYTAEBOAOM B OAIro-
CaxXapHUAHOMY AQHITIOTY € TaAaKTO3a, TOOTO ITICAST BIAIIIEIIA€HHS CiaAOBOI KUC-
AOTH. TPUBAAICT JKUTTSI B KDOBOHOCHOMY PYCAI II€PYAOIIAA3MIHY 0e3 CianoBOl
KHUCAOTHU (aCianOLlepyAOIIAA3MiHYy) CKAAAQE AEKIABKA XBUAWH, TOAL K IHTAKT-
HOTO OiAKa — TOAMHM. SIKIIIO K BiA aCiaAOTAIKOIPOTEIHY BIAIIEIIUTU 3aAU-
IIIOK TaAQKTO3H, TO Yac KUTTSA UOTO B KPOBi 30iABIINUTECA. [1pu 11uposi neui-
HKU YW TelaTUTi 3AQTHICTH I'ellaTOLUTIB 3aXOIIAFOBATH ACIAAOTAIKOIIPOTEIHNU
IIA@3MM KPOBI IIOPYIIYETHCS I KOHIIEHTPALis IX Y KPOBL 3POCTAE.

AesKi perenTopy renaTOUTIB Ta KAITUH IHINWX OPraHiB PO3Ii3HAIOTH i
3aXOIAIOIOTh TAIKOIIPOTEIHY, K HECYTh Ha OAITOCaXapUuAHOMY KiHIII (hyKOo3y,
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MaHO3y, N-aneTuAraroko3amiH. IIpuepHyIOUM OAIrocaxapupm AO IIPOCTHUX
OIAKIB UM 3MIHIOIOUM 3aAWIIIKKA MOHOCAXAPHWAIB y TAIKONPOTEeiHaX, MO’KHA
KOHTPOAIOBATH 4acC iCHYBaHHS OIAKIB Y CHCTeMi IIUPKYASII, HaAXOAKEHHS
ix y meBHi opranu. Lleli npHUHIIUT BUKOPUCTOBYETHCI B PO3POOIL CrIOcOOiB
TOYHOI AOCTABKH AiKIB AO TIEBHUX OPraHiB, )epMeHTHOI Tepallii AeTKUX CIIaA-
KOBUX XBOPOO.

3axXONAEHHSI €PUTPOIIUNTIB KAITUHAMU CeAe3iHKU 3POCTa€e P BiAlIeI-
A€HHI BiA OAirocaxapuWAHUX AQHIIOTIB MeMOpaHM epUTPOIMTIB KiHIIEBUX
3aAUIIKIB CiaAOBOI KUCAOTH. MOKAUBO, TaKMM CIIOCOOOM CeAe3iHKa pyH-
HY€ CTapi €epUTPOLIUTH.

HasBHicTb 41 BIACYTHICTB Ha KiHIII OAITOCAaXapUAHUX AQHITIOTIB TAIKOIIPO-
TelHIB IIEBHUX BYTAEBOAIB CAYKUTE CUTHAAOM, SIKMM BU3HAYA€, YA HOBOCHHTE-
30BaHMN OIAOK BUBEAETLCS 3 KAITHHM, UM BKAIOUUTHCS B MeMOpaHU KAITHMHMU,
YM MOTPANUTh B OpraHeAr. Hampwkaap, AAS AIBOCOMHMX (DEPMEHTIB CHUTHAa-
AOM, JKUU BHU3HAYAE HAAXOAKEHHS IX y AI30COMH, CAYKUTH MaHO30-0-(oc-
dat. Y xBopux Ha I[-KAITMHHY XBOPOOY BHACAIAOK CIIAAKOBOTO AedpeKTy hep-
MEHTY, KWW KaTaAi3ye YTBOPEHHS MaHO030-0-hocdaty, Ai30coMHI (bepMeHTH
He TIOTPAIATIOTh Y Ai30COMHM, @ BUBOAATHCS 3 KAITHHM 1 HAAXOAITH Y KPOB. Y
PEe3yABTaTI B KAITHHI HAKOIUYYETHCA BEAWKA KIABKICTH HEPO3IIEeNACHUX
MOAEKYA PI3HUX KAQCIB.

10.2. CTpyKTypa rAiKoImpoTeiHiB

ByraeBoapHI KOMIIOHEHTH TAIKOIIPOTEIHIB BUKOHYIOTh Pi3HOMAHITHI, pO3-
TASTHYTI BUIIE, (DYHKITI 3aBASKU iX CTPYKTYPI, SIKa Hece BeAUKHM 00csAT Biono-
riugol iHdopManil. A0 CKAaay BYTAEBOAHOI YACTHMHU TAIKOIIPOTEIHIB MOJKe
Bxoputu A0 10 pisHMX MOHOCaxapuAiB: D-ranakTosa, D-rarokosa, D-maH03a,
L-dykoza, D-kcunosa, N-anetmaratokosamin i N-arleTuararakroszamid, N-atle-
TUAHEMpaMiHOBa (cianoBa) KMCAOTa (puc. 8.25). OCTaHHI HApA€ MOAEKYAAM
TAIKOITpOTeiHiB HeraTuBHUM 3apsip. OAirocaxapuAHiI AQHITIOTU MICTSTH Bip, 2-3
A0 15-20 MOHOCaXapUAHWX KOMIIOHEHTIB i MaloTh AiHIWHY a0o, 4acTillle, po3ra-
Ay>ReHy hopMmy (puc. 8.20).

[BHAMBIAYAABHICTE OAITOCAaXapUAIB BH3HAYAETHCS:

1) ckA@AOM MOHOCAXapUAiB;

2) TIOCAIAOBHICTIO IX Y AQHIIIOTY;

3) xoucopmMariieto ix (a uu b);

4) TUTIOM TAIKO3WMAHUMX 3B'SI3KiB Mi’K MOHOCaXapHAAMU,;

5) THIIOM 3B'SI3KY OAirocaxapuay 3 OiAKOM.

B oairocaxapupax 3HalipeHa BeAWKA KiABKICThH THUIIIB TAIKO3UAHUX
3B'SI3KiB (Hampukaap, ol—1, al—2, al—3, f1—2 Torro).

3aBASIKY ITLOMY 3 Pi3Hi MOHOCAXapUAM MOXKYTb 3'€AHYBATHCS 3 YTBOPEH-
HaM Oiablite 1000 pisHUX TpUCaxXapHUAiB. A HAagBHICTE PO3TAAY’KeHBb OAIrocaxa-
PUAHOTO AQHITIOTA AOAATKOBO 30IABIIYE KIABKICTH BapiaHTIB. TakKMM UYWHOM,
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Puc. 8.25. MoHocaxapuau i iX moxipHi — KOMIIOHEHTH TAIKOIIPOTEiHiB.

OAITOCaXapuAHI KOMIIOHEHTU TAIKOIIPOTEIHIB 1 IAIKOAIINAIB HECYTh BEAUUYE3HY
iH(popMallito, 3HAUHO OIABIINY, HIK ITOAITENTHAU YU ITOAIHYKACOTHAW. 3a3Ha-
4UMO, IO BYIA€BOAHA YaCTUHA OAHOIO 1 TOrO K TAIKOIPOTEIHY B OpraHizmi
MOJKe TIPOSIBASITU CTPYKTYPHY I'e€TE€POreHHICTb.

KinBKiCTh OAITOCaXapUAHUX AQHINIOTIB, TPUEAHAHUX AO OAHIEl MOAe-
KyAn OirKa, KOAMBAETBHCS BiA OAHOIO (K y TpaHCepuHi, pruOOHyKAeasi)
AO AEKIABKOX COTEHB (y MYIIUHAX CAMHY, I'PYIIOBUX PEYOBUHAX KPOBI). Biamo-
BIAHO, HA AOAIO BYTA€BOAHOT'O KOMIIOHEHTA B TAIKOIIPOTEIHAX IIPUIIAAAE BIA
1-3 % macu moaekyam A0 80-90 %. Oairocaxapuay NPUEAHYIOTHCSI AO TIOAI-
HeIITUAHOrO AaHIfora 6iaka O-TAIKO3HUAHMM ab0 N-TAIKO3ZUAHNM 3B'SI3KOM.
[Tepimii yTBOPIOETBCSA 3 TIADOKCHUAAMU 3aAAUIIKIB CEPHUHY, TPEOHIHY 4M
OKCHAI3WHY, a APYIMM — 3 aMIAHOIO TPYIIOIO acnapariny (puc. 8.26).
O-TAIKO3HAHI OAITOCAXapUAHI AQHITIOTM OIABII Pi3HOMAaHITHI, HiXK N-raiko-
3uAHI. OcTaHHi MiCTATHL CIIIABHUN MeHTacaxapup, i3 2-x N-alleTUATAIOKO-
3aMiHiB i 3-X MaHO3, AO SIKOTO TTPUEAHAHI Pi3Hi AOAATKOBI MOHOCaXapuau. ¥
AESIKHX TAIKOIIpOoTeiHax HasiBHI K N-3B's3aHi, Tak i O-3B's13aHi oAirocaxa-

pUAN.
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10.3. CuHTE3 BYTA€BOAHUX KOMIIOHEHTIB IAIKOIIPOTEiHiB

BuxiaAHOIO PEUOBUHOIO AT CUHTE3Y BCIX BYTAEBOAIB, fIKi 3yCTPIYAOTHCI
B TAIKOIIPOTEIHAX, CAY>KUTH TAIOKO3a (pHC. 8.27). AOHOP aMiHOTPYIIU AAS aMi-
HOIIYKpiB — TAyTaMiH. Apst cuHTe3y N-alleTMAHeUpaMiHOBOI KMCAOTH BHUKO-
PUCTOBYETBECA (POCPOESHOAIIIPYBAT — IIPOMDKHUM MPOAYKT TAIKOAI3y. K I10-
Ka3aHO Ha CXeMi, YTBOPIOIOTECSA CIIOAYKM MOHOCAXapUAIB i3 HYKACOTHAAMH,
dKi € CcyOCTpaTaMM B IIPOIIECi CHHTE3Yy OArocaxapMAHWX AQHIFOTIB IAIKOIIPO-
TeiHiB, aHAAOTIUHO AO TOrOo, K YAMD-TAIOKO3a 3aCTOCOBYETBCSI AAST CHUHTE3Y
raikoreHy. [Tpupopa HyKA€OTHAY pi3HA; BUKOPUCTOBYIOTECS YAD-TIOXiAHI ra-
AAKTO3H, TAtoko3H, N-arleTrararakrosdaminy i N-aretmaratokosaminy, FAD-
noxiaHi MaHo3u i pykosy, LIMO-N-aretuntelipamMiHoBa Krucaota. Oairocaxa-
PUAHUI AQHIFOT TAIKOIIPOTEIHIB CUHTE3YETHCS B PE3YABTATI IMOCAIAOBHOL Ail
rAiKo3uATpaHc(epas, hepMeHTIB i3 BUCOKOIO CyOCTPATHOIO CIeNMMIYHICTIO i
Ha AOHOPAQ, 1 Ha aKIlenTopa MOHOCaXapHUAHOTO 3aAMIIIKY. YTBOPEHHST KOSKHOTO
THITYy TAIKO3UAHOTO 3B'SI3KYy MK MOHOCaXaprUAaMU KaTaAi3ye BIiAIIOBiAHA TpaHC-
depasza. IcHyIOTH BIAMIHHOCTI B CHHTe3l I'AIKOIPOTeiHIB 3 O-TAIKO3WAHUM 1
N-TAIKO3HMAHNM 3B'sI3KAMHU.

Cunre3 O-3B'd3aHUX TAIKOIIPOTEIHIB MIOYMHAETHCS 3 YTBOPEHHS TAIKO-
3WAHOTO 3B'SI3KYy MiJK TEPINM MOHOCAXapHUAOM i TIAPOKCUAOM CEPUHY UM
TPEeOHIHy OIAKOBOI 4aCTHHM, a AAAl BiAOYBA€E€ThCS HAPOIyBaHHS OAIirocaxa-
PHUAHOI'O AQHIIIOTA 3@ PAXYHOK All BIAIIOBIAHUX TAiKO3UATpaHC(depa3. Came
TIOPSIAOK Ail pepMeHTIB BU3HAYAE ITOCAIAOBHICTb MOHOCAXapPUAHUX 3aAUIIIKIB
y AaHIfOTy. Y cuHTe3i N-3B'd3aHUX TAIKONpPOTeiHiB Oepe ydacTh OCOOAM-
BHUM AOBTOAQHITIOTOBUH AiMiA (AOAIXOA), 1110 Mae nipubAn3Ho 100 aToMiB ByT-
Aerro. CriouaTKy Ha AOAiXoAadocdati mip BHAWBOM TAIKO3UATpPaHC(hepas
YTBOPIOETHCSA CHENU(MIYHUN OAITOCAaXapPUAHUM AQHIIOT, SKUU CAYKUTH I10-
TIEPEAHUKOM AN CHHTE3Yy BCiX N-TAIKO3HMAHNX OAITOCAaXapHAIB:

AOAIXOA — @ — @ — (N-aleTuATAIOKO3aMiH), (MaHo3a), (TAIOKO03a)s;.

Aanl oairocaxapup, IIepeHOCUTBEC 3 AOAIXOAdOChATy Ha aMipAHy Ipyry
3aAMIIKY aclapariny Oirka. Peakiiiss mpuepHaHHS OAIrocaxapuAy BiAOYBa€eThb-
Csl OAHOYACHO i3 CHMHTE30M IIOAIMIEIITHUAHOTO AQHIIOra OiAKa Ha pUOOCOMax,
3B'SI3aHMUX 13 MeMOpaHaM{ €HAOIAA3MaTUYHOTO PETUKYAyMYy. [TicAs ITbOTo Bip,
OAIrOCaxXapyAy BIAILETIAIOIOTBCS 3AAUIIKUA TAFOKO3M 1 AEKIABKA MAHO3, @ IIpu-
E€AHYIOTBCA IHIINI MOHOCaxapupu. Llei mporec Ha3MBAETHCSA AO3PIBAHHAM
(ITPOITIECUHTOM) OAITOCaXapUAHMX AQHITIOTIB. Y N-TAIKO3MAHUX TAIKOITPOTEIHAX
PO3PI3HAIOTE OAraTOMaHO3HI OAITOCAaXapUAU M OAITOCaXapUAN CKAGAHOIO THITY,
B IKUX AO OAHAKOBOI'O ITEHTACAXapUAY IIPUEAHAHI, BIATIOBIAHO, TIABKYM 3aAWIII-
KU MaHO3U abo pizHoMaHiTHI MoHocaxapuau. Ha puc. 8.26 mokaszaHi THIIOBI
TIPUKAAAM OAirOcaxXapuAiB 000X TPYIIL.

YTBOpeHHST OAirocaxapuAHUX AAHITIOTIB O- 11 N-3B'I3aHIX TAIKOIIPOTEIHIB
IIOYMHAETECA B €HAOINA3MATUYHOMY PETHKYAYMI, @ 3aKIHUYETHCS B arapari
ToAbAKi, 3 MeMOpaHaMU SIKMX 3B's3aHi raikosuaTpaHcdepasu. CUHTe30BaHi
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TAIKOIIPOTEIHM YIIAaKOBYIOTBECA B aniaparti ['0appKi B rpa"yan (myxupti). OaHi 3
HUX BUBOAATHCA 3 KAITWHY, @ iHIII IHTETPyIOTECS B KAITWHHHI MeMOpPaHHU.

10.4. Po3map, rAiKomnpoTeiHiB

B opranizMi BipOyBa€ThCS NOCTIMHE OHOBAEHHS TAIKOIIPOTEIHIB, fK I
iHImMX OionoAiMepiB. ['AIKOIpOTeiHW KPOBI Ta IHIIUX PIAWH 3aXONAKIOTHCSI
3a AOIIOMOTOIO PeleNnTOpPiB IeBHMMHI OPraHaMM i B Ai30CcOMax BipOyBaeThCH
iX posuienreHHsA. ['AIKONIpOTeIHN KAITUHHUX MeMOpaH TaKOK HAAXOAITH Y
AizocoMm. Ai30COMHI TAIKO3HMAQ3M TIAPOAi3YIOTh TAIKO3UAHI 3B'SI3KU B OAITO-
CaxapUAAX TFAIKOIIPOTEIHIB i TAIKOAIITIAIB. AAS HUX XapaKTepHa BUCOKA CyO-
CTpaTHa CIeln@IvHICTE: KOJKHA IIKO3MAQ3a TIAPOAI3YE TIABKM IIEBHUU TUIL
rAiko3uaHUX 3B's3KiB. [lpm BiacyTHOCTI um AedekTi AKOi-HEOYyAb TAIKO3U-
AAQ3U HEIIOBHICTIO PO3IIENAEHI OAIrocaxapyupyv HAKOIMUYYIOTHCS B AI30CO-
MaX, 110 3YMOBAIOE TMOPYIIIEeHHS (PYHKIIM KAITUH (Ai30COMHI XBOpoOM Ha-
KONIMYeHHd). HacTille 3yCcTpidaroThCs CIIAAKOBI IOPYIIIEHHS PO3IIENACHHS
BYTAEBOAHOI YaCTHHM TAIKOAIIIAIB. OmnmcaHi BIACYTHICTE O-PYKO3HAA3U U
0-MaHO3WAQ3M 3 HAKOIIMYEHHIM (PparMeHTiB I'AIKOIIPOTeIHiB.

TECTOBI 3ABAAHHS AAST CAMOKOHTPOAIO
3 PO3AIAY “"OBMIH BYTAEBOAIB"

1. SIkui 3 HI K4YellepepaxoBaHUX BYTAEBOAIB € reTepoIloAicaxapruaoM ¢
A. Kpoxmanb.

B. I'nikoren.

C. MaasbTOo3a.

D. l'enapuH.

E. LlenoGio3za.

2. B 4Kill 3 HUJKUellepepaxOBaHUX PeaKIlid TAIKOAI3y Mae Micoe cyOcTparHe
dochoprrtoBaHHS ?

A. TlipyBaTKkiHa3Ha.

B. AAbponasHa.

C. ®ocdodpyKkToKiHa3Ha.

D. AakrarperipporeHasHa.

E. 'ekcokiHazHa.

3. AO AlKapst 3BepHYBCSI XBOPHH, y SIKOIO IIiCASI BJKMBAHHS MOAOKA CIIOCTEpi-
Ta€ETHCSI METEOPU3M, OOAL B JKMBOTI, IPOHOCH. 3 MOPYILIEHHIM CHUHTE3Y SIKOTro (hep-
MEHTY TIOB'sI3aHi Ii CHMIITOMM ?

A. MansTasa.
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B. Nakrasa.

C. I'toko30-6-¢pocarasa.
D. I'ekcokiHasa.

E. IMipyBaTKiHasa.

4. @epmeHT, 110 KaTanizye neperBoperHs [1BK y MOAOYHY KHCAOTY:
A. TlipyBaTaeTipporeHasa.

B. AakTaTaeriaporeHasa.

C. CyKumHaTAeTIApOTeHasa.

D. IsonurparaeripporeHasa.

E. ManaTaeripporenasa.

5. [TiAroTOBYA CTAAISA TAIKOAIZY 3aKIHUYETBCSA YTBOPEHHSM:

A. OpykTo30-1,6-andocdary.

B. I'rtoko30-6-hocdary.

C. ABox Tpio3 (piokciarierorndocdart i raireparbaeriaTpudocdar).
D. 2-docdoraitepary.

E. ®ocoenoamipysary.

6. "ATOKOKOPTHKOIAYM HIABHUIIYIOTE PiBEHb IATOKO3HM B KPOBI IIIAIXOM aKTHBAIllil:
A. ThixoreHnesy.

B. I'AiKOreHOAI3y.

C. I'rrokoHeoreHesy.

D. Ketorenesy.

E. I'AikoOAi3y.

7. Ha3BiTh peakiii raikoaisy, mo nepe6iraioTs 3 yrBopeHHaM eHeprii ATO:
A. T'ekcokiHasHa, eHOAA3HaA.

B. EHoAa3Ha, aAbAOAa3Ha.

C. ®ocdoraitepaTkiHasta, mipyBaTKiHa3Ha.

D. IlipyBaTKiHa3Ha, A@KTaTAETIAPOTeHA3HA.

E. I'ekcokinasHa, pocdhodpyKTOKiHa3Ha.

8. Y KpOBI AUTHHM BUSIBA€HO 3HAYHE MIABUIIIEHHSA BMICTY FaA@KTO3U, KOHIIEHT-

pallisg FAFOKO3U IIPAKTUYHO He 3MiHMAACKh. CIIOCTEPIratoThCa KaTapaKTa KPUIITAAN-
Ka Ta po3yMoOBa BiACTaAICTh. SIKe 3aXBOPIOBAHHS Ma€ Miciie?
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A. LlykpoButi piader.
B. Crepoipnuii piaber.
C. l'anakTo3emMis.

D. I'hikorenes.

E. AakTo3emis.

9. BeAnumHa HUPKOBOT'O TIOPOTY AAS TAFOKO3H:
A. 5-7 MMOAB/A.

B. 8-10 MMOAB/A.

C. 10-15 MMOAB/A.

D. 2-3 MMOAB/A.

E. 15-20 MMOABL/A.



10. fIKi 3 HUKYeNlepepaxoBaHUX MeTaOOAITIB € cyOCTpaTaMu AASL TATOKOHEO-
reHesy?

A. AMIHOKHCAOTH, TAITIEPOA.

B. 'ntoko3a, caxapo3sa.

C. 'ATok03a, aMiHOKHUCAOTH.

D. T'aittepoa, maabTO3a.

E. Kpoxmanab, TAIKOTEH.

11. KiHnieBUM IPOAYKTOM @aHaepOOHOTO TAIKOAISY €:
A.TIBK.

B. MoaouHa KHUCAOTa.

C. ETunoBUiM CIUPT.

D. OnroBa KHCAOTA.

E. I'AillepuHOBUY aABAETIA.

12. Ha3BiTh peaxIiii rAiKoAi3y, 1110 rtepebiratoTh 3 BUKOpuUCTaHHsIM eHeprii ATO:
A. TekcokiHa3Ha, pochodpyKTOoKiHaA3HA.

B. 'ekcokinasHa, eHOAA3HA.

C. Enonasna, arbpOAA3HA.

D. lNipysBaTkiHa3Ha.

E. ®ocdorninepomyrasta, eHOAA3HA.

13. Ha3BiTb HE3BOPOTHI peakKliii IAIKOAI3Y:

A. T'ekcokinasHa, ochodpyKTOKiHa3Ha, MipyBaTKiHA3Ha.

B. AAbpOA@3Ha, TEeKCOKiIHA3Ha, AaKTaTAETIApOTeHa3Ha.

C. EHOAQ3HQ, aAbAOAA3HAQ, ITipyBaTKiHA3HA.

D. ®ocorainiepaTrkina3Ha, eHOAA3Ha, AAKTaTAETiAPOTeHa3Ha.
E. I'lipyBaTKiHa3Ha, ocdorailiepaTKiHazHa, aAbAOAA3HA.

14. JkuM BUAOM TPAHCIIOPTY BCMOKTYETHCS TAIOKO3a B KUIIIEYHUKY:
A. Audysiero.

B. I'linomuro3om.

C. BropyHHUM aKTUBHUM TPAHCIIOPTOM.

D. I'lepBUHHUM aKTUBHUM TPAHCIIOPTOM.

E. Ekzonurozom.

15. TIpuunHoIO iHCyAiHO3aAekHOTO Alabety (I Tumy) €:

A. Tlopy1ieHHS CTPYKTYPH 1 (DYHKIIII iHCyAIHOBUX pelenTopiB.
B. 3HM>KeHUM CUHTe3 iHCYAIHY.

C. lTipBuUllleHUN CUHTE3 HCYAIHY.

D. I'TipBuIlleHNY CUHTE3 aApEeHaAiHy.

E. 3HMKeHUM CUHTEe3 aAPEeHaAIHy.
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PO3AIA 9. AIITIAU
1. XIMIA AIITIAIB

NImipM (Bip TPELBKOIO AIIIOC — JKUPHUN) — Ije KUPOIIOAIOHI CIIOAYKU
OIOAOTIYHOTO IOXOAKEHHS PI3HOMAHITHOI CTPYKTYPH, HEPO3YMHHI y BOA]L, anre
PO3UYMHHI B HEITOAIPHUX OPTaHIYHUX PO3YMHHUKAX. AIMAU € CTPYKTYpPHUMU
KOMIIOHEHTaMU KAITMHHUX MeMOpaH, CAY>KaTh Pe3epBHUM eHepreTUYHNM Ma-
TepiaanoM. KpiM X OCHOBHUX (DYHKITIH, AiliAM BUKOHYIOTH POAL Oap'epiB,
dKI 3aXUINAIOTh OPraHi3M BiA TEPMIYHOIO 1 MEXaHIYHOIO BIIAMBY, MOJKYTb
OyTH IONIEPEeAHUKAMU IHINMNX OiOAOTIYHO aKTUBHUX PEYOBMH.

Kaacugikauyia, ximivna cmpykmypa [ i3uKko-XiMI4HI BAacmuBocmi
AlnigiB. NiIMAW TIOAIAIIOTBCS HA MIPOCTI, CKAAHI 1 IOXIAHI AimiaiB. [TpocTi
Alllipn — 1e edipu CHOUPTIB i KUPHUX KUCAOT. CIOAM BIAHOCATH >KMPH,
BOCKU, CTEPUAU Ta CKAaAHI edpipu BiTaminiB A i D. CrraaHI AITTIAM MiCTSATD,
KpIiM CHUPTY 1 JKUPHUX KUCAOT, IIle AOAATKOBI KOMIIOHEHTH.

Y TabA. 9.1 HaBEAEHO CKA@A MPOCTUX i CKAAAHUX AiTTIAIB.

Tabauug 9.1. XiMiuHHI CKAaA OKpEeMHX IDPYI AIMIAIB

Komnonentu
I'pyna Crnpr JKupHi kucnotu Tammi
(KiJIBKICTB) KOMIIOHEHTH
Kupu (TpuammariinepuHn) Ininepuna 3 —
Bocku Buii coupti 1 —
Crepoinau XosecTepuH 1 —
Dochomimian:
T'ninepodocdomiminu Ininepua 2 tdocdar, a3oToBa OCHOBA
Cdinropochoninign Ccinrozun 1 (docdar, a30TOBa OCHOBA
Tnikosmimigu:
Tepebposzuau Ccinrosun 1 TeKCO3H, TeKCO3aMiHI
Tanrmosunu Ccinrozun 1 TEKCO3H, T'€KCO3aMIiHM,
claJIoBi KHCIIOTH

B oprasi3mi 3yCcTpidatoThCA Y BIABHOMY BHUTASIAL I KOMIIOHEHTH AiIIIAIB,
30KpeMa JKUPHI KUCAOTHU 1 XOAeCTepUH. AO MOXIAHUX AIIIAIB MOJKHA BipHe-
CTH CTEePOIAHI TOPMOHY, JKOBYHI KMCAOTH 1 BiTaMiH D, (IIOXipHI XOAecTepu-
HY), IPOCTAarA@HAVHY, TDOMOOKCAHHU 1 ACMKOTPIEHN (IIOXIAHI IIOAIHEHacHYe-
HOl apaxiAOHOBOI KHUCAOTH).

Pi3Hi rpynu AimAIB PO3AIAIIOTBECA 3@ PIZUKO-XIMIYHMMM BAACTUBOCTS-
MM, L0 Ma€ 3HAUYeHHT AAG IX PYHKIIM B OpraHi3Mi. 30KpeMa, HeNTPaAbHI
SKVPU € HENOAIPHUMU TiAPO(OOHMMHN peYOBMHAMM, OCKIABKU HE MICTATh
3apAAKEHUX UM CUABHO ITOAAPHUX (PYHKIIIOHAABHUX IPYIL. Y KAITUHAX SKUPU
3HAXOAATHCS B IUTOIIAA3MI Y BUTASIAL APIOHOAUCIIEPCHUX €MYABI'OBAHUX MacC-
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ASHUCTUX KPAIEABOK, d Y KAITMHAX JKUPOBOI TKAHWHY, QAUIIOIIUTAX, BIAKAA-
AQIOTBCST Y BUTASIAL KpalleAb, IO 3allOBHIOIOTH MalKe BeCh 00'€M KAITUHMU.
A0 CKrapy MeMOpaH >KMPHU He BXOAATh. TakKuM YWHOM, JKUPHU (TPUAITAATAIL-
[IEpVHU) € pe3epBHUMM AlipaMu. Edipy XxonecTepuHy, iHaKIlle XOAeCTepU-
AU, TAKOJK HEIIOASIPHI, IAPO(OOHI 1| BUKOHYIOTH POAB PE3E€PBHOI UK TPAHC-
IOpTHOIL (popMU XOAeCTepUHY. [HIIN Irpynu AimiaiB — docdoimipn, cdinro-
MIEAIHM, TAIKOAIINAYW € IIOAAPHUMMU CIIOAYKAMM, AAI IKUX XapaKTepHi
am@iginbai (0idirbHi, am@inaTUdHi) BAQCTUBOCTI. Taki pedyoBUHU MICTSITH
TIOASIPHI UM i0HHI TiAPO(IABHI TPYTIH i TIAPOGOOHI HENTOASIPHI TPYIIH, SKUMU
€ MAOBTHUU HEPO3TAAY’KEHUM BYTACLIEBUM AQHINOT JKUPHOI KUCAOTH 1 CIIUPTY
c(hiHro3uHy. 3aBAAKUA aM(PiQiABHUM BAACTUBOCTAM (POCHOAIMIAN 1 TAIKOAI-
iAW € KOMIIOHEHTaMHU MeMOpaH. XOAeCTEPUH Ma€ HEBEAWUKY TiAPOMIABHY
rpymy (TipApokcua), ToMy aM@idirbHI BAQCTUBOCTI ¥ HHOTO MEHII BUPa’kKeHi,
HiK Yy (pocoAiTiAiIB, are BiH TeK BXOAUTH AO CKAAAY MeMOpaH, Ae AOKaAi-
30BaHUN Y IX TAPO(OOHIN AIAIHITL

1.1. JKupHi Kucaotu

JKupHi KHUCAOTH € XapaKTepHUMU CTPYKTYPHUMU KOMIIOHEHTaMU
OIABIITOCTI AlTTAIB. Lle aridaTraHi MOHOKapOOHOBI KMCAOTH, 110 MiCTSATE Bia, 4
MO 24 aToMiB ByrAelo, yacTime — 12-24. 3a BAQCTHMBOCTSMMU BUILi >KHPHI
KHUCAOTH — IIe aM(idpirbHI CIIOAYKH, AKI MICTATE OAHY TAPODIABHY KapOOK-
CHUABHY I'PYITY, IIIO AMCOLIIOE, i AOBTUM TIAPOPOOHMI ByTA€BOAHEBHUIM AQHITIOT.
Hanpuraap,:

12 11 10 9 8 7 6 5 4 3 2 1
CH;—CH,—CH,—CH,-CH,-CH,~CH,~CH,~CH,—CH,~CH,—COOH

OCKIABKY KYTU MiXK BaA€HTHUMU 3B'SI3KaMU y BYTA€BOAHEBOMY AAQH-
IIIOTY CKAaAAlOTh 109°, cTpYKTYpHY (DOPMYAY i€l KUCAOTA 300PaKyIOTh Y
BUTASAL 3Ur3aronopioHoi aamanol Aigil (rpynmu CHj i CH, He 3anmcyrors):

COOH
109°

SIK TIpaBUAO, PUPOAHI >KUPHI KUCAOTHU MICTATH IapHE YMCAO aTOMIB
BYTAEIIO. BUAIAGIOTE HaCcW4YeHi, MOHO- i TIOAIHEHACHUYeHI >KUPHI KHCAOTH.
Hurkdye HaBOAATBECS JKUPHI KUCAOTH, K1 HaW4aCTillle 3yCTPivaroThCS Y IIPU-
POAIL

Hacuueni >KMpHi KHCAOTH

Macasua (C,) CH,),— COOH, a6o C,H,COOH
/\aypI/IHOBa (C12) CH2)10 COOH, abo C11H23COOH

[MarpmiTuHOBa (Ci6) CI—I3 CH,),,— COOH, a6o C;;H;;COOH
CteapunoBa (Cg) CH,),s— COOH, a6o C;;H;;COOH
AirnortepunoBa (C,,) CI—I3 CH,),,— COOH. a6o C,;H,;COOH
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MacagHa Ta iHIIl KOPOTKOAQHIIIOTOBI JKMPHI KUCAOTH 3yCTPIdarOThCS
B OCHOBHOMY B JKHPAX MOAOKQ@, BEPIIKOBOMY MAaCAl; IIAaABMITMHOBA 1 CTea-
PUHOBA — Yy TPUALMATAIIIEpUHAX >KMPOBOI TKAHWHU; AITHOIIEpPUHOBA — Y
CKAAQAHUX AiTliA@X HEPBOBOI TKAHWHU.

MoHoHeHacu4YeHi XUPHi KUCAOTH (MicTATh 1 MOABiMIHUI 3B'SI30K)
[MaabmiTooaeinoBa (Ciq;) CH;—(CH,)s—CH=CH— (CH,),— COOH,
abo C;5sH,,COOH
OneinoBa (Cyg.1) CH3;—(CH,);—CH=CH— (CH,);—COOH, ab6o
C,;H;;,COOH
Hepsonora (C,,) CH3;— (CH,); —CH=CH— (CH,),;3;—COOH, a6o
C,;H,;COOH

IMToAiHenacuyeHi XupHi Kucaotu (Mmictare 2, 3, 4 HOABIMHUX 3B'SI3KH)

AinoaeBa (Cig.o)

CH;—(CH,),—CH=CH—-CH,—CH=CH— (CH,);,—COOH, ab6o
C;H3,COOH

Ainoaenosa (Cigs)

CH;—CH,—CH=CH-CH,—CH=CH-CH,—CH=CH —
(CH,)—COOH, abo C;;H,,COOH

ApaxiporoBa (Cyy,4)

CH;—(CHy),—CH=CH-CH,—CH=CH-CH,—CH=CH-—
CH,—CH=CH-— (CH,);—COOH, a6o C;jH;;COOH

[MoaBitiHi 3B'I3KM Y HEHACMYEHUX JKUPHUX KUCAOTaX 3HAXOAATHCSI MaliKe
3aBKAU B IMC-KOHDIrypariii, 110 TPpU3BOAUTH AO CUABHOTO BUTHMHY MOAEKY-
aun. IToaiHeHacHueHI )KUPHI KUCAOTU MArOTh AEKIABKA BUTHHIB, 1 IX MOAEKYAU
XapaKTEePU3YIOTHCSA 3HAYHOIO JKOPCTKICTIO, TOAL K HAaCHYEHI KUPHI KHUCAO-
TH, 3aBAJIKHU BIABHOMY OOEpTaHHIO BYTAEIiB HaBKOAO OAMHAPHUX 3B'$3KiB,
XapaKTEPU3YIOTHCA OIABIIMMM THYYKICTIO 1 AOBXMHOIO. TaKi 0COOAMBOCTI
HaCUYeHUX 1 HeHaCHYEeHNX >KMPHUX KUCAOT BIAA3EPKAAIOIOTHCS Ha OYAOBI i
BAAQCTHUBOCTSIX MeMOpaHHUX CTPYKTYP.

7KUpHI KUCAOTH HEPO34YMHHI y BOAL, IX HATPI€BI 1 KaAi€Bi COAl (MUAQ) —
PO3YMHHI, yTBOPIOIOTH MilleAar. HacudeHi JKUPHI KMCAOTH 3 AOBJKHUHOIO AQH-
mrora OiabIe 10 aTOMIB BYTAEIIO € TBEPAUMHU PEUYOBMHAMY, @ HEHACUUYEHI —
piArHAMU (IpU KiIMHATHINW TeMIIepaTypi).

1.2. HeliTpaAbHi )XKupH (aIUATAIEPHHA, TPUTAILIEPHAH)

HetirpaabHi >Kupy — 1€ CKAaAHL epipd TPHOXATOMHOTO CIIUPTY TAiepy-
HY 1 KMpHUX KUCAOT. 3aA€KHO Bip KIABKOCTI NPHUEAHAHUX JKUPHUX KHCAOT,
PO3PI3HAIOTE MOHO-, Al- 1 TPHUAITUATAIIEPUHMN.

TpUaIUATAIIIEpHUHY, 1[0 MICTITh 3aAWIIKU OAHAKOBUX KUPHUX KUCAOT,
3B'SI3aHUX 3 TAITIEPUHOM, Ha3UBAIOTh IMMPOCTUMH, i HAa3BY iM AQFOTH 3a HAa3BOIO
SKUPHOI KMCAOTH (HAIIPUKAAA, TPUCTEAaPWH, TPUOAEIH ab0 TPUCTEapUATAille-
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I 1] I
H2C_O_C_R H2C_O_C_R1 H2C_O_C_R1

1] I}
HC—OH HC—0—C-R; HC—0—C—R;

(0]
I
H,C—OH H,C—OH H,C—0—C—R3
Monoauuaraivepun Alauuaraiyepun Tpuayuaraiyepun

PUH, TPHUOAEIATAIIIEPHH 3@ PAljiOHAABHOIO HOMEHKAATYPOIO). TpHUalluAraile-
PUHH, IO MICTITh 2 4M 3 Pi3HI KUPHI KUCAOTH, HA3UBAIOTH 3MIllIaHUMH,
HAIIPUKAJA OAECOIIAABMITOCTEAPHUH YU OACIAIIAABMITUACTEAPUATAILIEpUH. Tpu-
AIIAATAIIIEPUHY 3 TPHOMA HAaCUYEHUMU JKUPHUMM KUCAOTAMU 38 KOHCUCTEH-
IIi€I0 TBEpAL IIPY KIMHATHIN TeMIeparypi, a 3 TpbOMa HEHACUYEHUMHU JKUP-
HUMM KHUCAOTAaMU — PIAKIL. BIABIIICTE NPUPOAHUX >KUPIB MICTATH CyMIII
MIPOCTHUX 1 3MIIIAaHUX TPUAIIMATAIIIEPUHIB. 3aA€KHO BijA CIiBBIAHOIIIEHHS Ha-
CUYEHUX | HeHACMYEHUX JKUPHUX KUCAOT, 3MIHIOETBHCS TeMIlepaTypa IIAaB-
A€HHS >XUPiB. UMM OiAbllle >KUP MiCTUTh HEHACHUYEHHUX, a TaKOXK KOPOTKO-
AQHITIOTOBUX JKUPHUX KHUCAOT, TUM HIJKY4a MOTO TEMIIEpaTypa IAABAECHHS.
TpuanuArAinepruHU >KUPOBOI TKAHUHU AIOAWHU MICTITH 55 % OAeIHOBOI,
10 9% — AiHOAGHOBOI, 5 % — IAABMITOOAEIHOBOI, TOOTO OAM3BLKO 70 % HeHa-
CUUYEHMX >KMPHUX KUCAOT, @ pellliTa — HaCHU4€eH], i3 AKX HaUOIABIIIE MaAbM-
iTnHOBOI (0AM3BKO 20 %). Temmneparypa ¥oro maasaeHHsa 10-15°C, tomy B
OpraHi3Mi IpXU TeMIIepaTypi TiAd JKUP 3HAXOAUTHCA B PiAKOMY cTaHi. JKupu
13 pi3HUX TKAHWH OAHOI'O i TOTO JK OPraHi3My MOJKYTb ICTOTHO BiApPi3HATHCS
3a CKAAAOM. Tak, TIAIIKIPHUUN JKUP AIOAMHU MICTUTBH OiAbIlle HAaCUYEHUX
JKUPHUX KUCAOT, @ JKUD NeYiHKKU — Oirbllle HeHacuyeHUX. JKUpH TiAPOAI3y-
IOTBCSI TIPYU KWII'SITIHHI 3 AyraMy 9d KUCAOTaMH abo Tip Aj€ro (pepMeHTiB.
[ApOAI3 TIpU HAsABHOCTI AYTIB HA3MBAKOTh OMUAEHHSM, OCKIABKM YTBOPIO-
IOTBCSI MMAQ — COAl BUIIUX JKUPHUX KUCAOT.

JKupu Hepo3urHHI y BOAI, TOMY AAS TPAHCIIOPTY iX KPOB'IO i AiM(OIO
YTBOPIOIOTHCA CIIEIliaAbHI TPAHCHOPTHI ()OPMH — KOMIIAEKCH 3 OirKamu i
docdoninipamu (AinonpoTeinn). OCHOBHa (PYyHKITiA )KUPIB — AENO eHepre-
TUYHOI'O IIaAWBa. BOHM 3HAUHO Kpallle, Hi’K TAIKOreH, IIPUCTOCOBAHI AAS
3arlacaHHs eHepril: Mo-nepiie, XUPU MOKYTb HarpOMajAKyBaTUCSA y 3HAU-
HO OIABIIMX KIABKOCTSX, HO-APYTE, Y PO3PAXyHKY Ha OAMHUITIO MAacCH B HUX
3a7acaeThbCd y ABa pasu OiAbllle eHeprii, HiXK y ByraeBopax. BMmicT 3amac-
HUX JKUPIiB y OpraHi3aMi ATopAMHM Macoio 70 KT AOCTaTHIM AAS 3a0e3nedeHHs
1l eHepreTUYHUX IIOTPed NPOTATOM OAU3BKO 40 AHIB ronopyBaHHA. SKino 6
€KBIBaACHTHUU €HEepreTUYHUN pe3epB 3a0e3IledyBaBCd BUKAIOYHO 3alla-
caMu TAIKOTeHY, TO Maca AIOAWHU AOpiBHIOBanra 0 140 Kr.
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1.3. ®ocdoninipn

Docdoniniay TOAIAIIOTECS Ha 2 rpynu: TAimepodocdoAaimiay, 1o
MICTATB §IK i )KUPH, CIUPT TAIIIepHH, TaK i c(hiHTOOCHOAITIAY, IO 3aMiCTh
TAIIIEpPUHY MICTATh aMiHOCIUPT C(PIHTO3UH.

I'AitepodocdoAitmiay MOYKHA PO3TASIAATH K MOXIAHI (hocdaTUaHOL Kuc-
AOTH (planuarainepuHdocdary):

1 0
H,C—O0—C—Rq H,C—O—C—Rq
i |9
HC—0—C—R» HC—0—C—R»
i i
H,C—0—P—OH H,C—0—P—0—Rg
OH o
Docpamugna Kucroma I'riuepogpocponrinig

Ae R, 1 R, — ByraeBopHeBI papMKaaM >KUPHUX KUCAOT, @ R; — 3aau-
IIIOK a30TOBUX OCHOB a0, piAllle, IHIINUX CIOAYK. 3aA€KHO BiA CTPYKTYPH
R3, rainmepodoconinipy mOAIAIIOTECA Ha psap miarpym. HanOiabmn momm-
peHi xoaiH@oOchaTUAu i eTaHOAaAMiH(pOCHATUAH, SKi, BIATIOBIAHO, MICTSTH
3AAUIIKYA XOAIHY 1 eTaHOAAMIHY:

i i
H2C_O_ C— R1 H2C— O—C— R1

; |8
HC—0—C—Ry HC—0—C—Ry

HZC—O—II%—O—CH2—CH2—N+(CH3)3 Hzc—o—llljl—O—CHz—CHz—N+H3
O} o)
Xoaingocgpamug Emanoaramingocpamug
YacTo KOPUCTYIOTBCA IX CTAPUMM Ha3BaMU: XOAiH(ocdaTnp Ha3uBa-
IOTh ACITUTUHOM, eTaHoAaMiH@ochaTup — Kedarinom.
CepundocdaTtupm y TOAOKeHHI Ry MiCTATH aMiHOKHUCAOTY CEpHH.
0
H,C—0—C—R;
0
HC—0—C—R;
W
HZC—O—I?—O—CHQ—CliH—COO'
O N*Hz
[Ho3uTocdaTram 3aMiCTb a30TOBOI OCHOBU MICTSTH 1I€CTUATOMHUM
ITUKAIYHUN CIIUPT iHO3UTOA (iHO3UT):

352



@)

1]
R1—C_O_CH2 OH H
2 ol ' o
R,—C—O—CH
3
CH,—0—P—0 H
o OH OH

Kosknaa miprpyma rainepodocoAaimmipiB, HaIpUKAap, XOAiHGochaTr-
AU, — Ile He OKpeMa PedYOBUHQ, a IpPyla CIOAYK, dKi BiAPI3HAIOTHCA 3a-
AWIIKAMU >KUPHUX KUCAOT. [Ipu IIbOMYy B IIepIIOMY IIOAOKEHHI TAillepUHY
NPUEAHYETHCS 3aAUIIOK HACUYEHOI JKUPHOI KMCAOTH, @ B APyIOMy — He-
HACUYEHOL.

Bip po3rAgHYTHX BUIlEe HIATPYI TAIIEepOdOCHOAITIAIB BiAPI3HAIOTHCI
IAa3ManoreHu. Ao IX CKAaAy 3aMiCThb KMPHOI KUCAOTH Y IIEPIIOMY IIOAO-
SKeHHI BXOAUTBH 3aAUIIOK HEHACHYEeHOI'O AOBIOAQHIIIOIOBOI'O CIIUPTY, SKUU
IpUEAHAHUY IIPOCTUM eipHUM 3B'SI3KOM AO TIADOKCHAY TAillepuHYy:

H,C-O—-CH=CH—R;
G
HC—-0—C-R,
‘.?
HyC~0~P~0~CH,—CH,—N"(CH3);
o

INhazmanroren
3amicTb R; mAa3ManroreHu MiCTSATh XOAIH, eTaHOAaMiH abo ceput. OpnuH
i3 TmA@3MaAnoTeHiB € (haKTOpOM akTHUBallii TPOMOOITUTIB.
ITle opHY IpyIly IAIIepOdOChOAITAIB CKAGAQIOTE KapAloAiminm. i cro-
AYKU MAlOTb TaKy CTPYKTYPY:

R1—OC—O—C|)H2 H,C-O—-CO-R,
R,~OC-0-CH OH o HC-0-CO-R,
1] | I
HzC—O—IID—O—CHZ—CH—CH2—O—I|3—O—CH2
O o)

Kapgioainin

SIK BUAHO 13 POPMYAHN, KAPAIOAIIIIHU CKAQAQIOTHCA 13 3-X 3aAMIIIKIB TAille-
puHYy, 4-X >KUPHUX KUCAOT i 2-X 3aAHMIIKIB POCPOPHOI KMCAOTH. Kapaioairi-
HM y 3HAYHIA KiABKOCTI MICTATHCA Y BHYTPIIIHIY MeMOpaHi MiTOXOHADIH.

Yci rainepodocdoninian € aMPihIABHUMU CIOAYKAMH, B IKUX OAHA
YaCTUHA MOAEKYAU TIAPO(IABHA (BKAIOYAE 3aAWIIKKM a30TOBOI OCHOBHM 1 (poc-
dOpHOI KHUCAOTH), a ApyTra — TiApodoOHa (XBICT), MPeACTaBACHA BYTAEBOAHE-
BUMU PAAUKAAAMU JKUPHUX KUCAOT. CXeMaTUYHO IX MO>KHa 300pa3WTH TaK:
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T'oAiBKa XBicm

liapodinbHa "ToAiBKa" MOAEKYAM Hece 3apsiz\i — TO3WTUBHUHM, 3Y-
MOBAEHUM 3aAUIIKAMU XOAIHY 1 €TAHOAAMIHY; HETAaTUBHUY 1 IIO3UTUBHUN —
CepuHy, HeraTuBHUU — (pochopHOol KUCAOTH. BHACAIAOK aMdiirbHOCTI
docoaimiar y BOAHOMY CEPEAOBHINL YTBOPIOIOTh CTPYKTYPHU 3 YIIOPSIAKO-
BaAHUM PO3MIIIEHHSIM MOAEKYA (MilleAHr, AIIOCOMHM) i CKAQAQIOTH ITOABIMHUN
AlAHMY 111ap OiOAOTIYHUX MeMOpaH.

OcCOOAUBY POAB Y KAITHHI Bipirpae MiHOpHUN KOMIIOHEHT MeMOpaH —
iHO3UTOADOCHATUA,. [IPOAYKTH MOTO TIAPOAIZY CAY’KATh BTOPUHHUMMU I10CE-
PEAHUKAMU y Peaaisariil BIATTOBIAL KAITUHY Ha 30BHIITHIN CUTHAA, 110 HAAXO-
AWTH Ha ITAA3MATHUYHy MeMOpaHy, TOOTO (DYyHKIIIA IX aHAAOTIYHA A0 (DYHKIIII
TAMO®. Y memOpati iHo3utoadocdhaTrp 3HAXOAUTLCS ¥ POPMi iHO3UTOA-
docdaTra-4,5-prdocdary, a TIAPOAI3YETBCAI BiH AO AlaIIUATAINIEpUHY U
iHozutroATpudocdaTy. OO6HABa TPOAYKTH TIAPOAiI3Y AUPYHAYIOTH i3 MeMO-
paHu B LUTOIIAA3MY i BIIAMBAIOTH Ha IeBHI MeTaOOAiuHI mpoljecu. 30Kpe-
M@, IHO3UTOATPUGOCHAT CTUMYAIOE BUXiA IOHIB KAABIIO 13 €HAONAA3Ma-
TUYHOTO PETUKYAYMY.

CrupT c(piHTO3MH, CTPYKTYPHUN KOMIIOHEHT CPiHTO(pOoChOAITIAIB, Mae
riApopoOHMI BYTA€BOAHEBUM AQHITIOT, 2 TIADOKCUABHI i 1 amiHOrpyIy:

H3C_(CH2)12—CH=CH_CH_C|;H—CH20H

I
OH NH,
Cghinrosun

C(piHrOAIIIAM MICTATH TIABKM OAVH 3@AUIIOK JKUPHOI KUCAOTH, IIPUYO-
My 3B'SI3aHUU He 3 TIADOKCHAOM, a 3 aMiHOTPYTIOIO aMiAHUM 3B'si3KoM. C1io-
AYKY C(PIHTO3MHY 1 KUPHOI KUCAOTHA HA3WBAIOTh II€PaMiAOM.
HO—(IZH2 |CI)
HC|3—NH—C—R
HO_CH_CH=CH—(CH2)12_CH3
Lepamig
[[Thrgxom TpHUEAHAHHS AO TIAPOKCHUAY C(IHTO3UWHY 3aAuIIKa hochoxo-
AlHy, (pochoeTanoraMIHY UK POCHOCEPUHY YTBOPIOIOTHCSA CPIHTOMIEAIHN:
‘.?
(H30)3N+—CHZ—CHZ—O—I?—O—(IDHZ o
o (I:H_NH_C-/\/\/\/\/\/\/\/\
HO=CH=CH=CH ™" """
CdpinromieAinu NposBATIIOTE aM(ipirbHI BAGCTUBOCTI 1 € CTPYKTYPHUMU
KOMITIOHeHTaMu MeMOpaH. OcoOAMBO 6araTo iX y HEpBOBIN TKAHWHI.
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1.4. TAikoAinmiam

FAikonimipy, gK i cinrogocdonimiav, MicTaTh CPiHrO3MH, a BiAPI3HS-
IOTBCSl BiACYTHICTIO (DOCHOPHOI KMCAOTH M @30TOBOI OCHOBM Ta HASBHICTIO
3aAUIIIKIB BYTAEBOAIB. PO3DIi3HAIOTE MATPYIIM TAIKOAITIAIB — IlepeObpo3upu i
TaHTAIO3UAN. BypOBY 11epeOpO3UAIB MOJKHA IIOAQTH Y BUTASAL TAKOI CXEMU:

Coinrozun—O—rekco3a (u)

JKUpHA Kucaoma abo Llepamig—O—rekco3a (u)

[ekco3oro uacTillle € raaakTo3a. ByraeBopHa 4YacThHa MO’Ke OyTH He
TIABKM MOHOCAXapHuAOM, @ U OAITOCAXapUAOM, KM BKAIOYAE 3aAUMIITKU TaAaK-
TO3H, TAFOKO3H, alleTUABOBAHUX I'AFOKO3aMiHIB 1 raAaKTO3aMiHIB, psip, IHIINX.

TakmM 4MHOM, TAIKOAIMIAW € BYTA€BOAHMMU MOXIAHMMU II€PaMIAIB.

ByraeBopHa YacTMHA TAIKOAIMIAIB MeMOpaH Oepe ydacThb y PO3IIi3Ha-
BaHHI KAITMHaMU MOAEKYA U iHIIINX KAITUH. 30KpeMa, TAIKOIlepaMiAu € aHTU-
reHaMu A i B MmemOpan epuTpolinTiB. Bearka KiabKiCTE 11epeOpO3UAIB BiAKpHUTa
y MeMOpaHaxX HEPBOBUX KAITHH. BOHN XapaKTepU3yrOThECA CIIeIU(IYHUM Ha-
OOpPOM >KHUPHUX KHCAOT: ATHOIIEPUHOBE, HEPBOHOBQE, IlepeOpoHOBa. HacTu-
Ha MOHOCAXapHAIB y 11epeOpo3upax MO3KYy CyAb(AaTOBaHa, TOOTO AO OAHOTO
i3 TIADOKCHAIB TPUEAHAHUU 3aAMIIIOK CipYaHOI KHUCAOTH.

l'anraio3uan 3a OyAOBOIO @HAAOITUHI AO I1epeOpO3UAiB, are IX OAiroca-
XapUAHUU AQHITIOT OOOB'SI3KOBO BKAIOYAE OAVMH ab0 AEKiAbKa 3aAUIIIKIB
N-arleTiAHEPaMiHOBOI KMCAOTH. ['@HTAIO3MAM 3HAXOAATHECSA IIEPEBAKHO Y
Cipili pe4oBHHI MO3KY, B IIAa3MaTUYHIN MeMOpaHi HEPBOBMX i TAIAABHWX KAITHH.
TaHTAI03UAOM € PelenTop XOAePHOTO TOKCHHY B KHIIEYHHKY. 10ro CTpyKTypa:

C(piHTO3UH-TAIOKO3a-raAaKTO3a-N-alleTUATAAAKTO3aMiH-TaAaKTO3q,

TOOTO

C@inro3uH—rarwko3a—rarakmo3da—N-ayemuArarakmo3amin—raiakmosda

JKUpHA Kucaoma N-auemuaHnelipa-
MIHOBa Kucaoma

1.5. Crepoipu

B OCHOBI CTPYKTypU CTEPOIAIB AEKUTH KOHACHCOBAHA CHCTEMA IIMKAO-
IIEHTAHIIEPTIAPO(DEHAHTPEHY. 3aA€KHO Bip HAIBHOCTL AOAQTKOBUX METHAB-
HUX TPyl i AOBKMHU OOKOBOT'O AQHITIOTA yV TIOAOSKEHHI 17, BOHM ITOAIATIOTECS
Ha psA I'PyIl CTEpPWHY, KOBYHI KUCAOTH, CTEPOIAHI TOPMOHY, CepLEB] IiKO3H1-
A Toio. CTepuHU — IIe CTEepPOiad, SIKi MIiCTATHL OOKOBUM AaHIor i3 8-10
aTOMIB BYTAEIIO 1 OAHY TIAPOKCHUABHY TPYILY V 3 IIOAOKEHHI. [OAOBHUM IIpEA-
CTaBHUK CTEPHHIB B OpraHi3Mi TBAapMH i AIOAMHU — XOoAecTepuH (puc. 9.1).
Bin Mae opmH moaBiMHUE 3B's130K (MK Cs—Cg), TOOTO € ITUKAIYHMM OAHO-
QTOMHMM HEHAaCWYeHWM CHMPTOM. B opraHiaMi AIOAMHU MICTHUTBCS OAM3BKO
140 r xonecTepuHy, YaCTHHA — Y BIABHOMY BHUTASIAL, YacTHHA — Y BUTASIAL
e(ipiB XOAeCTEPUHY 3 JKUPHUMU KUCAOTAMU (XOAECTEPUAIB).
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H3C CH3

H;C CHjy
H3C
HO
LJukronenmannep- XoaecmepuH
rigpogenanmpen
y CHs CHs CH,
CH;
CHs

I'eomempuuna gpopma MOAeKyAU XOAeCmepuny

Puc. 9.1. CTpyKTypa HUKAONEHTaHIIepriApoeHaHTPEeHY i XOAeCTEpUHY.

XoneCcTeprH BUKOHYE (PYHKILI, ITO-TIepIe, CTPYKTYPHOI'O KOMIIOHEHTA
MeMOpaH, II0-ApyTe, IONEPEAHUKA AN CHHTE3y KOBYHUX KUCAOT, CTEPOIA-
HUX TOPMOHIB, BiTaMiHy Dj;. Edipu xoaecTepuHy — 1ie, K IIPaBUAO, TPAHC-
nopTHa i pe3epBHa (popMu xonrectepuny. Tak, 70 % XOAeCcTepHHY B CKA@Al
AIIIOIIPOTEIHIB IAA3MM KPOBI eTepruikoBaHO. Edipu XoreCcTepUHY AEIIOHY-
IOTBCSL Y IUTOIAA3MI KAITHH.

Ha Bipminy Bip hocdoOAITiAIB, XOAECTEPHUH NPOSABASIE CAAOO BUPA’KEHI
aMihirbHI BAGCTUBOCTI, OCKIABKY MICTHUTh HEBEAMYKY TAPOMIABHY TPYITY (OAMH
TiAPOKCHA), @ OCHOBHA ITMKAIYHA CUCTeMA 3 DOKOBUM AQHIIFOTOM TiApodoOHa i
AOCHUTBE >KOPCTKQ, Ma€ BUTATHYTY hopMy (puc. 9.1). ¥ MeMOpaHax MOAEKY-
AU XOAECTEPHHY 3HAXOAATHCSA INPAKTUYHO IIOBHICTIO Yy TipApOodOOHINU dyac-
THHI OABIMHOIO AillipAHOTO 1Iapy. [Ipyu 11bOMy TAPOKCHABHA TpyIia IIPUMU-
Kae A0 TiApodirbHUX "TOAIBOK" (pocdoAimiaiB, a MOAEKyAa XOAECTEPUHY
OpieHTOBaHAa MapareAbHO TiApooOHUM AaHITIoraM PocdoAimiaie. HasBHICTh
XOAeCTepHHY B MeMOpaHaxX IIPUBOAWUTE AO 3HMJKEHHS IX TeKydoCTi i Hapae
IM OIABIIIOL JKOPCTKOCTL. XOAECTEPHUH 3HAXOAUTHCS Y 3HAQUHINW KIABKOCTL y
MIAA3MaTUYHUX MeMOpaHaX, Y AeIKNUX TKaHWHax (A0 40 % ycix AimipiB MeM-
OpaH), a y BHYTPIIIHIN MeMOpaHi MITOXOHAPI — yCBOTO AO 2 %.

KpiMm xoAecTepuHy, B OpraHi3aMi TBapHH i AIOAEM 3HAXOAATHCS 7-Ae-
TAPOXOAECTEPHH, 13 KOrO B IIKIPi ITA Al€I0 YABTPA(IOAETOBHUX IIPOMEHIB
YTBOPIOETHCS BiTaMiH D, A@QHOCTEPUH — NPOMIDKHUN IIPOAYKT CUHTE3Y XOAEC-
TepuHy. B pocanHax HagBHI (DITOCTEPUHY, B TPUOKAX — MIKOCTEPUHU, OAUH
i3 IKUX — eproCcTeprH — € IIONIEPEAHUKOM BiTaMiHy D..
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2. OBMIH AIIIIAIB

TpaBAeHHSI i BCMOKTYBaHHS AimmipiB

VY mporeci TpaBAeHHS B IIAYHKOBO-KUIIIKOBOMY TPaKTI AINIAM 3a3Ha-
IOTb (DEPMEHTATHUBHOIO TIAPOAI3Yy AO KOMIIOHEHTIB, SKi MO’KYTh BOWPATHCS
CTIHKOIO KUIIIEYHUKA. Y POTOBIM MOPO’KHUHI AINIAM He IIepeTPaBAIOIOTHCS,
OCKIABKM Y CAMHI BIACYTHI BIAIIOBiAHI (pepMeHTH. B IIIAYHKY € Ainasa, sgka
KaTaAl3ye TIAPOAI3 KMPY AO TAILIEpUHY 1 JKUPHUX KUCAOT, are BOHA IIpak-
TUYHO HeaKTHBHA IIPM HU3BbKMX 3HaueHHAX pH. OnruManbHe 3HaueHHS pH
MM Al IAYHKOBOIL Alnlazu — 5,5. ToMy po3miap, JKUPIB ITIA AI€IO AIlTa3U IIIAYH-
Ka BIAOYBAETHCA y AITE TPYAHOTO BIKY, B SKUX pH IIIAYHKOBOTO COKY OAM3b-
ko 5,0. KpiMm Toro, ainmasa Al€ Ha eMyABrOBaHiI KMPH, a JKUPHU MOAOKA €
BHUCOKOMOAEKYAIpHUME. OCHOBHMM MiCIIeM TPaBA€HHS JKMPIB Ta iHIINUX IPYII
AIMIAIB € BEPXHI BIAAIAY TOHKOTO KUIITEYHUKA.

Y ABaHAALIATUIIAAY KUIIIKY BHUAIAAIOTHCS JKOBY 1 CiK INAIIIAYHKOBOI 3aA0-
31. BoHM MarOTh CAQOKOAY KHY PEaKIiio 3a PaXyHOK OIKapOOHATIB I HeUTpaAi-
3yIOTh KUCAWUU XIMyC IIAYHKQ, IO HAAXOAUTH Y ABAHAAIIATHUIIAAY KUIIIKY.
[TaHKpeaTH4HUI CiK MICTUTB Ailla3y i pocoainasy, AKi KaTaai3yroThb TIAPOAi3
SKUPIB 1 POChOAITIAIB. Are OCKIABKY KUPH Y BOAL HEPO3UMHHI, 8 (hepMeHTH-
OIAKM HEpO3UYWHHI Y JKUPI, TO PeaKllisd TIAPOAI3y MOAEKYA JKUPY BiAOyBa€Thb-
Cd TIABKM Ha MeJKI PO3IMOAINY MK AINIAHOIO KpAalA€ld I BOAHOIO (Pa3oro.
ToMy, UMM BUINWN CTYIIIHb €MYABI'YBAHHS JKUPY, TOOTO YMM MEHIII OKpeMIi
KpAIlAl JKUPY, TUM OIABIIIAa BEAMYMHA AOCTYIIHOI ITOBepXHi. OCHOBHY €MYyAb-
I'YIOUy Ai0 BUKOHYIOTb KOBUHI KHUCAOTH. EMyABI'YBAaHHIO JKHPIB CIIPUAIOTH
TaKOXK TEPUCTAABTHKA KUITeuHUKa, OiAKK, CO, I MOHOAITUATAIIIEPUHH.

3a XiMiYHOIO CTPYKTYPOIO JKOBYHI KUCAOTH BIAHOCATBECS AO CTEPOIAHUX
CIIOAYK, TTOXIAHMX XOAQHOBOI KUCAOTHU (pUC. 9.2). CUHTe3yIOThCS JKOBUHI KUC-
AOTH y TIeYiHI] i3 XorecTepruHy. AOAATKOBI MAPOKCUABHI I'PYIIA YTBOPIOIOTH-
Cs LIAIXOM MIKPOCOMAABHOI'O OKMCHEHHS Ha MeMOpaHaxX eHAOIIAa3MaTH4YHO-
IO PETUKYAYMY TenaToluTiB. CIIOYaTKy CUHTE3YIOTHCSA ABL IIEPBUHHI JKOBYHI
KHUCAOTH — XOAEBa i XeHOAE30KCHUXOAeBa. I TicAsT BHAIAGHHS JKOBYI B KUIIIEY-
HUK MiA Al€l0 (pepMeHTIB KHIIIeYHOI MIKpO(MAOPU i3 MEPBUHHUX >KOBYHUX
KHUCAOT YTBOPIOIOTBCS BTOPWHHI JKOBYHI KUCAOTHM — AE30KCHUXOAEBA 1 AITO-
XOAeBa. | TepBUHHI, 1 BTOPUHHI JKOBYHI KUCAOTH B KUIIIEUHUKY BCMOKTYIOTB-
cs1, i3 KPOB'IO BOPITHOI BEHHU IIOTPAIASIOTH y MEUiHKY i 3HOBY €KCKPETYIOTh-
cst B )koBY. DYHKITIOHYIOTB JKOBUHI KUCAOTU He y BiABHIM hopMi, a y BUTASIAL
KOH'IOTOB@HUX CIIOAYK i3 TAIIIMHOM 4M TaypHHOM. YTBOPEHHS KOH'IOTaTiB,
a00 MapHUX >KOBYHUX KUCAOT, BIAOYBAETHCS Y IIEUIHIN y ABI CTaAIL:

R—COOH+AT®+KoASH —> R-COSKoA+AM®+dd,
R-COSKoA+H,;N-CH,—~COOH —— R—-CO-NH-CH,—COOH+KoASH

TAIUUH

R—COSKoA+H,N-CH,~CH,~SO,H —~

maypuHr

—— R-CO-NH-CH,~CH,~SO,H+KoASH
357



Taki KOH'IOraT¥ HAa3WBAIOTh, HATIPUKAAA AAS TTOXIAHUX XOAEBOI KHUC-
AOTH, TAIKOXOAEBOIO i TAyPOXOAEBOIO KMCAOTaMM (puc. 9.2).

3a (pi3UKO-XiMIYHUMU BAACTUBOCTSAIMHU JKOBUHI KUCAOTH € aM@idirb-
HUMHM PeUYOBUHAMU, Yy IKHUX IIMKAIUHA YacTMHa — TippodoOHa, a OOKOBUHU
AqHIOr — TippodinbHUM. Ha nmoBepxHI poO3Ainy KHP-BOAA BOHU OPIEHTY-
IOTBCS TAaKUM YWHOM, IO TiApO(OOHA 4YaCTHHA 3aHYPIOETBCI B JKUD, a
rinpodinbHa YacTWHA — y BOAHY (Pa3y. 3aBAJIKU IIBOMY 3HUKYETHCH IO-
BEpPXHEBUM HATAT >XMPOBUX KpalleAb i BOHUM PO3MaAAIOTHCS Ha APiOHIIIi
Mirteau. Ainaza aACcopOyeThCS Ha MTOBEPXHI Millea, Ae i BIAOYBA€THCS TiAPOAI3
MOAEKYA JKUPY.

CH,
CH;
< CH—CH,— CH,— COOH
13 16

XoAaHoBa KucAoma

XonecTtepuH
XeHoae30KcMxoneBa KucnoTa XoneBa kucrota
(3,7-piokcunxonaHoBa KucnoTa) (3, 7,12-piokcnxonaHosa KucnoTa)
Jlitoxoneea kucnota [e3okcuxonesa Kucnora
(3-okcuxonaHoBa kucnota) (3,12-piokcnxonaHoBa Kucnora)
OH  cH,
' CH3 |
CH—CHg—CHz—EIJ—NH—CHZ—CHZ—SO3H
0 - J
H;C e
Taypun
P ~ TaypoxoAeBa Kucaoma
HO OH P
QH CH
L i —cn 2—CH ,—¢ —NH —CH ,—CH ,—SO ;H
HO ~ o H
o o s I'riyun
) C.H =CH ,=CH 2_('3.—NH =CH » ==CO0O H
H 4G ©
Ho - ~oH I'rikoxoaeBa Kucaoma

Puc. 9.2. JKoBuHi KHCAOTH Ta iX MOXiAHI (Taypo- i rAiKoXoAeBa KMCAOTH).
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Airnasa yTBOPIOETHCA y MAIIAYHKOBIN 3aA031 y (popMi nmpodepmMeHTy —
IpoAinasu. Y ABAHAALSTUIIAAIN KUIIIIlL IIPOAiNa3a IIePeTBOPIOETHCS B aKTUB-
HY AIlla3y 3aBAAKY IIPUEAHAHHIO OLAKA KOAINA3U i All JKOBYHUX KUCAOT. [licas
npurioMy >XUpHOI DKi pH y BEepXHBOMY BIAAIAL KUILIEYHUKA 3HAXOAUTHCS Y
Me’Kax 6-7, 110 € ONTUMAAbLHUM 3HAUEHHSIM AAS All Aiasu.

ITip, yac TpaBA€HHS >KUPHI KUCAOTH BUBIABHAIOTHCS Yy BUIASIAL COAEH.
[iAPOAI3 AO BIABHOIO TAIIIEPHHY BiAOYBA€THCSI HE3HAYHOIO MIPOIO. Y pe3yAb-
TaTl YTBOPIOETBECS CyMIII 2-MOHOAQIUATAIIIEPUHIB, BIABHUX JKUPHUX KHUCAOT,
iX HaATpieBUX i KaAleBUX COAeU (MMA), KA MOXXe BCMOKTYBATHCA.

H2 _O_COR1 H2 _OH H2 _O_COR1
+
HCIJ—O—CORZ H0 HCIZ—O—CORZ ] HCIZ—O—CORZ —_—
H,C—O0-COR;  R—COOH H,C—O-COR; H,C—OH
R;—COOH
TpuayuaraiyepuHn Alauuaraiuepun
0 | A0 HC—OH
HC—0O-COR, -
R;— COOH _
Monoauuaraiyepun I'rivepun

Y BCMOKTyBaHHI 0epyTh

Y4aCTh JKOBYHI KMCAOTH. YTBOPIO- 4 T r o

FOTBCS MILIeAH 13 JKOBYHUX KHCAOT, 1 4 e
MOHOAIIVATAIIEPHHIB, COAH KUP- Na_ ( -

HMX KMCAOT I HeBeAMKOIL KIABKOCTI \ \ 5 / A
inmmx pevosuH (puc. 9.3). Ilo- Na— LL o0 )/\
iHIIOMY BOHM Ha3MBAKOTHCS ., \’\\_\}— FeS
XOAEITHOBUMU KOMOAeKcaMu. Lli }\’VV\’\ VM«,\{H
MilJeAr CTIVKI Y BOAHOMY CEpPeAO- H- . N H
BUIi, IPUOAM3HO Yy CTO pa3iB ‘\\BNH/\;Q'/QHL , “‘~\'\'\.LN
MeHII 3a HaWAPIOHIII eMyAbro- é&@ P } A
BaHi KpariAi JKUPY i 3AQTHI HAAXO- ¢ 2 6 { v
AWATHA Y KAITUHH CAM30BOI KUIIIEY- (H L

HMKa LIAIXOM IIHOIUTO3Y. Y g T 14/

KAITMHAX XOAeIHOBI KOMIIAEKCH

PO3IIaAAIOTHCS, KOBUHI KHUCAOTU ANrsosesoNa = Muo;

HAAXOAATD Y KPOB, IOTIM — 'y IIe- \v"\/\/\/\,l:H _ momoauuARAigepu;
YiHKYy 1| BUKOPUCTOBYIOTBCS AAS H

YTBOPEHHS >KOBYl. TakKuM 4WHOM,

i " ) Na  — ciap skoBuHOI
Ma€ MiChe IIOCTIMHA IHUPKYAdId o KucaAomau.
SKOBUHUX KHCAOT MK IIeUiHKOIO

¥ KUIIEYHUKOM (KUIITKOBO-TI€UiH- Puc. 9.3. 3mimana mineaa (xoaeiHoBHIil KOMIIAEKC).
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KOBa IMPKyAdllis). 3a A0Oy JKOBUHI KHUCAOTU IIPOXOAATH €HTepOrellaTUYHUN
KpyT 5-10 pasiB. I TiABKKM HeBeAMKa KIiABKICTH — OAmM3bkO 0,2-0,5T — BHAa-
ASIETBCS IITOAHSA 3 KaAOM. Taka JK KIABKICTh KOBYHHX KHCAOT CHHTE3YETHCH.
3araabHUM (POHA, JKOBUHMX KHUCAOT y AIOAMHU CKAQAQE OAM3BKO 2,8-3,5 T.
I'iapoais rainepodoconimiaip KaTarizyroTe ocdoainasu Ay, Ay C i D:

[P A
H,C—O—-COR;
[P &
HC—O-COR,
o c Ryi R, — 3aauwxu KupHux Kucaom;
H, C— Oj_l'.;',_f O—R3 R3— 3aauwok azomoBmicHoi cnoAyku
oH T (XOAIH, emaHOAAMIH | M.g.)

®Docdoninaza A, BUAINIETHCS B HeaKTHUBHIN (opMi mpodocdoainasn
A, 1 aKTHUBYETBCS TPUIICMHOM. AAG Ail IIOrO (hepMeHTy HeOOXiAHI KOBUHI
KHUCAOTU Y ioHM Kaabliro. ITia aiero ocdoninasu A, BIALLIEIAIOETBCS 3aAU-
IIIOK JKUPHOI KUCAOTH Y APYTOMY ITIOAOSKEHHI ¥ YTBOPIOETHCS AlI30(POCHOAITTIA,
OcTaHHIN € MOBEpPXHEBO AKTHBHOIO PEYOBHMHOIO i CIPUSE €MYABI'YBAHHIO
SKUpIB DKi. Aaai AltoTh ocdoninazu Ay, C i D, 3BIABHAIOUN JKUPHY KUCAOTY,
Aa30TOBY OCHOBY, (DOC(POPHY KUCAOTY I TAIlIEpUH.

XOAeCTepUH 3HAXOAWUTHCS Y Xap4YOBUX IIPOAYKTAX y BIABHOMY BUTASIAL
a00 y BUTASIAL ehipiB 3 JKUPHUMU KHUCAOTAMM (XOAecTepuaiB). Edipu xonecre-
PUHY PO3UIENAIOIOTECA A Al€I0 (DEPMEHTY XOAECTepOAeCTepasu. BCMOKTy-
BAHHSI XOAECTEPUHY BiAOYBAETHCHI Y CKAAAL PO3TAIHYTHIX BHIIE XOAEIHOBUX
KOMIIAEKCIB, IIT0 MICTSITh Mi>K TIAPOPOOHUMU AIATHKAMU MilleAn HEeBEeAUKi
KIABKOCTI XOAECTEpHHY.

[AitiepyH, a30TOBI OCHOBM i pochopHa KHUCAOTa € BOAOPO3IUYMHHUMU
PEYOBUHAMM 1 BIABHO BCMOKTYIOTBCS Y KUIIIEYHUKY. TaKO’K AETKO BCMOKTY-
IOTBCS JKUPHI KUCAOTH 3 KOPOTKUM BYTAEIIEBUM AQHITIOrOM (MeHIe 10 aTomiB
BYTAEIIO), SKi 3yCTPIYAIOTBECA Y AlliA@X MOAOKA. TaKi >KUPHI KUCAOTU ITICAA
BCMOKTYBAHHS KAITMHAMU CAM30BOl KUIIEYHWKA [IOTPAIALAIOTE Y KPOB BOPI-
THOI BEHH 1 IlediHKy. [IIBraAKe HAAXOAKEHHS Y TKAHWHU BaKAUBE AAS Xap-
YyBaHHSA I'PYAHUX AITEN.

JKUpHI KHCAOTH 3 AOBI'MIM AQHIFOTOM, 30KpeMa CTeapUHOBQ, ITaAbMi-
THUHOBQ, OAEIHOBQ, IIaABMITOOAEIHOBA, AIHOAEBA 1 ATHOAEHOBQ, @ TAKOK MOHO-
AIUATAINIEPUHY, SIKI BCMOKTAAUCH Y BUTASIAL MilleA, IICASA PO3IaAy OCTAHHIX
Y KAITMHaX CAM30BOI BUKOPHUCTOBYIOTHCI AASl CHUHTE3Y CHEIU(IUHUX AAST
OPTaHI3My AFOAWHU JKUPIB 1 MAepodoCcdOAiTiaiB. BiabHI JKUPHI KUCAOTHA
CIIOYATKy IIePeXOAATh y aKTUBHY (popMy Mip A€o arun-KoA-cuHTeTas:

R-COOH+KoASH+AT® —> R-COSKoA+AM®+d D,

Aanl akTuBHI (POPMHU >KUPHUX KUCAOT IIEPEHOCATHCSI HA MOHOAQITHA-

TAIIIEpUH 3 YTBOPEHHSIM Ai- | TPHAIIMATAIIEepUHIB. PeakIiil KaTaai3yoTh alya-

TpaHcdepasu:
+ayua-KoA +ayua-KoA
MOHOAUMNMiLepUH —— = Jdiauunriiyepyd — =  TpuauunriuepuH
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Lleir mporec Ha3MBAETHCA PECUHTE30M JKUPIB y CTIHIII KHUIIEUYHUKA. [3
BUXIAHUX KOMIIOHEHTIB PECHUHTE3YIOTHCA 1 TAiepodocdhOoAiTian. Y KAITHHAX
CAW30BOl KMIIIEUHNKA HOBOCHMHTE30BaHI MOAEKYAU JKUPIB, (POCHOAIMTAIB i
ecipiB XonrecTepuHy, 3'€AHYIOUNCH i3 crieluiuHMM GIAKOM (aIlloIrpoTeiHOM
B), yTBOpIOIOThH APiOHEHBKI KpaleAbKU AlaMeTpoM OAM3BKO 1 MKM, SKi Ha3u-
BAIOTHCS XiAOMiKpOHaMU. BoHM MicTSTh OAM3BKO 2 % 6inKa, 7 % pocdonaitmiais,
6 % xonecTepuHy i Moro edipis, 85 % >xupiB. biaku 1 hocdoainian yrBOpIO-
IOTh TIAPO(DIABHY OOOAOHKY HABKOAO TiAPO(POOHOrO sgApa i3 >KUpiB i edipiB
XoAecTeprHy. [ippodoOHa yacTmHa OiAKiB i POCPOAITIAIB CIIpAMOBaHa A0
cepepuHY, a TiApodirbHA — AO TIOBEPXHI, CTabiAi3yIOUM Kpamai XiAOMiK-
poHiB (puc. 9.4).

Yepes cBOI BIAHOCHO BEAVMKI PO3MipU YaCTMHKU XIAOMIKPOHIB He 3AATHI
IIPOHUKATH 13 €HTEPOLUTIB Y KPOBOHOCHI KaIlAIPH, a AUDYHAYIOTH V AiMda-
TUYHI CYAMHM KHUIIIKOBUX BOPCHUHOK. TOMYy IIICAY IIEPETPABACHHSA JKUPHOI DKi
AiMa, Tpo3opa IpU FOAOAYBAHHI, CTA€E MOAOYHO-OINOKO i3-3@ BHCOKOI KOH-
IeHTpallil y Hill XiAOMIiKpOHiB. TaKUM 4MHOM, XIAOMIKPOHU — Ife AIITONpOoTel-
HY, (PYHKIJEIO IKUX € TPAHCIOPT HEPO3UMHHUX y BOAL KUPIB 1 XOAeCTepuHy
BiA KMIIIEUHUKA AO OPraHiB i TKaHWH. [ licAd HaAXOAKEHHS JKUPHOI K yepes3
1-2 ropuHU IIha3Ma KPOBi CTA€ KaAaMyTHORO, CIIOCTEPIraeThbCsl ariMeHTapHa
rinepainemis, ToOTO IIABUILIEHA KOHIJEHTpPAllid XiIAOMIKPOHIB y KpoBi. Mak-
CUMYyM aAIMEHTApHOI TillepAineMii Npurapae Ha 4-6 rOAMHY HiCAS NIPUKMMaH-
Ha >XupHOI DKi. [Ipm 12-14-rOAMHHOMY TOAOAYBAHHI XIAOMIKDOHH y KPOBI
3AOPOBUX AIOAEU BIACYTHI.

XIAOMIKPOHU HaAXOAATH TOAOBHUM YWHOM Y KUPOBY TKAHUHY U IlediH-
Ky, ane TakKOXX 1 B ceplle, AereHl Ta iHIIN opraHu. Ha moBepxHi eHAOTeAito
KallAGPIB ITUX TKAHWH AOKaAi30BaHUMN (PEPMEHT AITIOMPOTEiHAITAa3q, dKa Ka-
TaAi3y€e PO3LIEINEHHS TPUALUATAIIIEPUHIB XIAOMIKPOHIB. 7KUpHI KUCAOTH,
YTBOPIOIOUMCD, IIOTPAIAIIOTE Y KAITUHM 1 BUKOPHUCTOBYIOTECS TYT PI3HUMU
HIAIXaMU. 30KPeMa, Y JKUPOBIN TKAHWHI JKUPHI KMCAOTH BUKOPUCTOBYIOTHCS

ﬁ — ¢ocpamugu;

& l ' j. U — XoAecmepuH Heemepu@ikoBanul;
e ) 5
=g — XoAecmepuH emepugikoBaHul,

h
LLJ L\_l — mpuayuAriiyepugu,
&‘\&\& @ — OiAKu.

Puc. 9.4. bypoBa Ainomnporeinis.
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AN CUHTE3Y JKUPIB, AKI BIAKAGAQIOTHCS TYT 49K Pe3epB. 3aAUIIKHU XIAOMIK-
POHIB, IO MiCTATh ehipy XOAeCTEPUHY, OIAKY, POCHOAITIAY 1 3aAUIITKY JKUPY,
3aXOIAIOIOTBECS TIEYIHKOIO, A€ PO3MAAAIOTECSA AO BIABHUX JKUPHUX KHUCAOT,
TAIIIEpHUHY, XOAECTEPHHY, aMiHOKHUCAOT. TaKMM YWHOM, IIPOIleC TPaBAEHHS,

BCMOKTYBAHHS U ACUMIAAIIL JKUPIB — Ile CKAQAHUM IIPOIEeC, AKWUU CKAQ-
DAETBCS 13 TOCAIAOBHUX PEAKIM TAPOAI3Y JKUPIB (AIMIOAIZY) 1 IX pecuHTe3y
(puc. 9.5).

OTxe, AA 3a0e3le4eHHSI HOPMAABHOI'O TPABAEHHS I BCMOKTYBAaHHS
IIPOAYKTIB PO3IaAy AillIAIB Ma€ 3HAUEHHS B3AEMOAIA YOTUPHOX YMHHUKIB:

1) cekperris MAIIAYHKOBOIO 3aA03010 TAPOAITUYHUX (PEPMEHTIB, SKi Ka-
TaAi3yIOTh PO3PUB CKAaAHOeipHUX 3B'S3KiB;

2) HaAXOAJKEHHS YKOBUHHX KHMCAOT, SIKi eMYyABI'YIOTH JKMpPHU 1 3a0e3lie-
YyIOTh BCMOKTYBAHHS IIPOAYKTIB iX TIAPOAI3Y;

3) 3aXONAEHHS IIPOAYKTIB TPABACHHS AIIIIAIB KAITUHAMHM CAM30BOI 000-
AOHKU KUIIIEUYHUKAQ;

4) mepeTBOPEHHS IPOAYKTIB TPABACHHS Y YaCTUHKU AN TPAHCIIOPTY Bip
KAITHH CAM30BOl y AIM(ATHUYHI CYAUHU 1 AQAl — B KPOB.

[TopymienHs1 OyAB-IKOTO i3 IIMX IIPOIIECiB i ypa’keHHS KHWIIIeUYHHKAa
NIPU3BOAATH AO PO3AAAY BCMOKTYBAHHS AIMAIB. [[OAOBHUM CHMMIITOMOM Ta-
KHX PO3AAAIB € BUBEAEHHS i3 KAAOM BEAWKOI KIABKOCTI HEPO3IIEIIAEHOTO
JKUPY ab0 COAel JKUPHUX KUCAOT (MuA). Kaa y TakMxX BUIIapKax Mae€ Xa-
PaKTepHUU CipyBaTO-OiAnl KOAIp. Llelt cMMIITOM Ha3MBAETHCS CTEATOPEETO.
3BUYAWHO CTeaTopes CYIPOBOAKYETBHCS TIKKOIO Alape€lo, MpU SAKil
OpraHizM BTpada€ BOAY M eAeKTPOAITH. OAHOYACHO HOPYIIYETHCSI BCMOK-
TYBAHHS IHIINWX KOMIIOHEHTIB 1)Ki, 30KpeMa >KUPOPO3UYMHHUX BiTaMiHiB. |
HapeUITi, IpX TPHBAAOMY 3aXBOPIOBAHHI BHACAIAOK HEAOCTATHBOI'O HAA-
XOAJKEHHSI B OPraHi3M >KMPIB K A’KepeAd eHepril pO3BUBAETHCI KaXeKCif.
AndepeHniarbHa AlarTHOCTUKA IIPUYWH MOPYIIEHHSA TPABACHHS I BCMOKTY-

ITpocsit Crinka Jlimda, Kaninspu sxxupoBoi KititiHU sKUpOoBOT
KUIICYHHKA | KHUIICYHUKA KpOB TKAHUHU TKAHUHU
TT Cninepun ——— =T mitepun + AT®
Jlimaza + - AP
MI —=MTI' KK KK
+ + T'nitepon—@®
KK —7=XKK Jlinompo- <
. Dy
TeiHIinasa
TT—XM XM XM (TT) TpuanunriinepuHu

Puc. 9.5. ITocaipoBHI peaknii po3mapy i cuHTe3y KupiB y mnpoueci ix TpaBaeHHs,
TPAHCHOPTY Ta aCUMIAMIIi:

MTI — monoauuaraivepun, TI' — mpuauuaraivepun; KK — xuphi Kucaromu;

XM — XiAOMIKpOHU.
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BAHHA AIIIIAIB IIPOBOAUTBECS HA OCHOBI aHaAI3y BMICTY B KaAl HepoO3lelae-
HOTO JKUPY YU MPOAYKTIB MOTO PO3IaAY, TOOTO MUA.

Biaoma criapkoBa xBopoOa — TilepXiroMiKpoHeMist, a0o TillepAITIonpoTeid-
emig tuny L Ilpm HiMT Mae Miclle HEAOCTATHICTH AIIIOIIPOTEIHAINA3U Y TIAA3ML
KpoBi. O3HaKaMU € INABUIIEHUN piBEHb XIAOMIKPOHIB y KPOBI, HaBITh HATIIE-
ceprle, 1 HQA3BUYAMHO Pi3Ke IMABUIIEHHS KOHIIEHTpPALlll KUPIB y KPOBI ITiCAT
TPUUHSATTA DKi. 2KUP BIAKAGAQETHCS 1 B IIKIPi (KCAaHTOMM). YCKAQAHEHHSIM Tinep-
XiAOMIKpOHEeMIl € TaHKpeaTUT. XOPOIIUA TepaleBTUIHUM eDeKT AQ€ pi3ke 00-
MESKEHHS CIIOJKUBAHHS KUPIB i BUCOKOKAAOPIMHUX IIPOAYKTIB Xap4yBaHHI.

3. AITIOITPOTEIHU KPOBI

KpiM XiAOMIKPOHIB, y KPOBI € ¥ iHII ()OpMU (KAACH) AIIIOIIPOTEIHIB, AKi
CAY’KaTh TPAHCIIOPTHUMHU 3acO0aMM AAST TIepeHEeCeHHs KPOB'I0 HEpPO3UWH-
HUX 4Y¥ MAAOPO3YMHHMX Yy BOAL JKUPIB, XO-

AecTepuHy 1 Moro edipis. A0 OCHOBHUX on
KAQCIB AIMOIIPOTEIHIB KPOBi BIAHOCATHCS:

Alnoniporeinu Bucokoi ryctuau (ABID), abo

Ol-AlntorTpoTeiny; Hu3bKoi ryctram (AHT), abo

B-AimomnpoTeiny; AimonmpoTeinn Ay’Ke HU3b-

Koi rycrunu (AAHT), a6o mpe-B-aimonpo- — mpuraivepun

TeiHU; XIAOMIKpOHU. P0o3aiAAIOTE Aimompo- XiroMiKpOR
TEIHU KPOBI METOAOM IIeHTPU(YTYBaHHS, OC-

KiABKM BOHU PO3PIi3HAIOTHCS I'YCTUHOIO, a00 h
MeTOAOM eAeKTpodopesy. Iia dyac enekr-

podopesy npu pH 8,6 ABI' nepeMiratoTs- / w S
cs pasoM i3 o-raoOyaimamu, AHID — 3 Girku §
B-rrobyainamu, AAHI — mepep, dpakiriero AAHT 5

[B-rA0OYAiHIB, @ XIAOMIKPOHU 3aAUIIAIOTHCS

Ha MICITi HaHeCceHHsT TpoOu.
AO CKrapy BCIX (POpM AIOIIPOTEIHIB I
XorecmepuH
AHI

KPOBI BXOAATH OiAKY, >XupH, (Pocdonimmian,

XOAECTEPHH 1 Moro edipy, are BiAHOIIEHHS

IIMX KOMITIOHEHTIB AAST KOJKHOI (hopMM pizHe.

Bya0Ba AIMIONIPOTEIHIB OAHOTUITHA: BCEPEAVHI an
B>

3HAXOAATHCSA HEPO3UYMHHI ¥ BOAL Alttian (edi-
PY XOAECTEPUHY Ta TPUALIAATAIIIEPUHHA), @ Y
30BHINIHBOMY IIapi — OiAKM 1 ocdonimipm
(puc. 9.6). HeoOXipAHO 3a3HAUUTH, IIIO AIIO-  Puc. 9.6. Kaacu Aimonporeinis Kposi.
POTeiHN He € IHAMBIAYaABHUME MOAEKYAA- CriBBiAHOLIEHHSI PO3MipiB MOAEKYA
MU, @ KOMIIAGKCAMH, aCOIfiaIfisiMu MOAEKYA, Ta iX CKAQAOBHX KOMIIOHEHTIB:

, . Tr — mpuayuaraiuyepun, X — xo-
00'eAHAHUX 3@ AOIIOMOTOO TMAPOPOOHUX CHUA recmepur, Pa — ocgorinigu.

gocgoainigu ABI
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i, MO>KAMBO, IOHHUX B3a€MOAjH, are 6€3 KOBAaAEHTHHX 3B'SI3KiB. MOAEKyAsIpHA
Maca AIMOIPOTEIHIB BeAMYE3Ha, BiA COTEHb TUCAY AO MIABAPAIB, IIPU IJEOMY
"aviMenta y ABI' i 3poctae y pgai AHI, AAHTI i xinoMikponu (Taba. 9.2). ¥V
TaKOMY K IIOPSIAKY 3POCTAtOTh PO3MIPHM YaCTUHOK. [ IpaBag, 3MIHIOETECSA PO3MIP
TIABKM SApPa MilleAr, a po3Mip OOOAOHKH (II TOBIIMHA) Y BCIX AINONPOTEIHIB
CKAAAAE 2 HM.

Tabaung 9.2. AimonporeiHu nmaa3mMu KpoBi

Jlinonporeisu I'yctuna, MonekymnsipHa Tliamerp, 1 KOHL[jCHTpaL.[iﬂ
r/mi Maca y IJIa3Mi KPOBi, I/

XiIOMIKpOHH 0,95 1-10 mupz 30-500 1-2

JJAHT 0,95-1,00 5-100 mH 30-75 1-1,5

JIHT 1,00-1,06 2-4 mutH 20-25 2-4

JIBT 1,06-1,21 200-400 Trc 10-15 1-3

DyHKII KOJKHOI'O KAACY AIMIOIPOTEiHIB KPoBi crenudiuHa. XiroMik-
POHM TPAHCIOPTYIOTH JKUPHU, (POCHOAIMIAM Bip KHIIEUHUKA AO TKAHUH.
[HIITi AITOIIPOTEIHM CAY>KATh A [IEPEHOCY IX Bip II€UIHKU AO PI3HUX OpraHiB
1 TKAHVH Ta HaBIAKU.

4. KATABOAI3M JKUPIB

7Kupu — Ay’Ke BasKAMBe AJKepeao eHepril B opraHizmi aropunu. Cepep,
TOAOBHUX XapUOBUX PEUYOBMH BOHU HAMOIABIIT KaroOpiltiHi (39 KAK/1 1 xupy).
Y KAITHMHAX >KUPH BiAKAQAQIOTECS IIPO 3allaC Y BUTASAL JKUPOBUX KPAIlEAb-
OK, SKi CKAQAQIOTHCS MAlDKe 13 YUCTOIO JKUPY 1 MOXKYTb Y Ay’Ke BEAMKUX
KIABKOCTSIX HAKOIIMYyBAaTHUCA 1 30epiraTucs y >KUPOBIN TKaHWHI.

Y cTaHi CIIOKOIO Taki opraHu, sIK Ceplie, CKeAeTHI M's3M i IlediHKa,
IIOHAA TOAOBHMHY HEOOXIAHOI eHepril OTPUMYIOTh 3@ PaxXyHOK OKWUCHEHHS
sxupiB. ['lpm (piznuHii poOOoTi i cTaHax OpraHi3My, SKi IOTPeOYIOThH ITABHUIIE-
HUX €Hepros3arpar, a TaKOJK IIPU TOAOAYBAHHI CIIO’KMBAHHA TPUIAIIIEPUAIB
KUPOBOI TKAHUHU 30IABITYETHCA. BiaA3HAUMMO, 110 MO30K 1 HepBOBa TKAHWHA
He MOJXYTb OKHWCHIOBATH JKUPHI KUCAOTH, 3a0e3IedYeHHs iX eHepri€ero Bip0y-
BAETBCA 3@ PAXYHOK OKUCHEHHSI BYTAEBOAIB. TiABKM IIPU TPUBAAOMY T'OAOAY-
BaHHI Y MO3Ky BUKOPHCTOBYIOTHCS SIK AJKEPEAO eHeprii KeTOHOBI Tina —
IIPOAYKT IIE€PETBOPEHDb KUPHUX KUCAOT, are He CaMi JKUPHI KUCAOTH.

Bansbpko 95 % Bciel OIOAOTIYHO AOCTYIIHOI €Hepril y MOAEKYAl Tpu-
AITUATAIIEPUHIB MICTATBH Yy COOl 3aAMIIKN TPHOX KUCAOT i3 AOBTMM BYyTAelle-
BUM AQHITIOTOM, 1 AmMIlle 5 % eHepril IpHUIapa€ Ha 4acTKy TAillepuny. Cro-
4YaTKy TPHUALMATAIIIEPUHU PO3IMAAAQIOTBECS HA TAINEPUH 1 KUPHI KUCAOTH.
O0naBa KOMIIOHEHTH OKUCHIOIOTECI A0 CO, 1 H,O, 110 CynnpoBOAKYETHCS
BUAINEHHIM €Hepril.
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4.1. BHYTPilIHbOKAITUHHUN AINIOAI3

[APOAI3 TPHAITUATAIIEPHHIB ¥ JKUPOBIN TKAHWHI KaTaAI3yeETbCA TPhOMa
AlIa3aMU: TPUALUATAITIEPUH-, AIQITUATAIIIEPUH- 1 MOHOQITUATAIIIEPUHAITIA30FO.
AKTUBHICTB ABOX ocTaHHIX (pepmenTiB y 10-100 pa3iB nepeBullye akTUBHICTh
TPUALIUATAIIIEPHUHAITIA3H, KA € PeryAdaTOpHUM depMeHTOM. CTUMYAIOETHCS
IIporieC TiAPOAI3Y KMpPIB TOPMOHAMU — AAPEHAAIHOM, AIOKAroHOM, KOPTHU-
KOCTepoipaMu 1 rinodizapHUMU ropMoHaMu. Uepes3 apeHIAATIIMKAA3HY CHC-
TEMY QAPEHAAIH i MIOKArOH aKTUBYIOTH TPUALUATAIIEPUHAINIA3Y, MEXaHi3M
aKTUBallli — 4K 1 Mpu aKTUBallii TAikoreHdocdopuradu, TOOTO MeXaHi3M
KaCKAAHOTO MIACHAEHHS, SIKMM BKAIOUae cuHTe3 ITAMO, akTUBallito IIporei-
HKiHa3" 1 pocdopurtoBanHa Ainasu (puc. 9.7). [HCyAiH IIpoTHaie aKTUBALil
QAEHINATIIMKAQ3Y ITUMU TOPMOHAMHU 1 TMM CaMUM IIPUTHIYYE AITIOAI3. Bip-
CYTHICTh IHCYAIHY IIpH I[yKPOBOMY AiaOeTi IIPU3BOAUTHL A0 O€3KOHTPOABHOI
CTUMYAALl ATIa3M TAFOKAIrOHOM, aApPEeHaAiHOM, TirnogizapHUMM rOpMOHAMU 1
MOOIAiIZallil JKUPHUX KHUCAOT i3 >KMPOBHUX AEIIO.

AKTHBHA TPHUALUATAIIIEPUHAINIA3a TIAPOAI3YE TPUALIMATAIIEPUH HA Al-
AIVATAIIIEPHH 1 JKUPHY KUCAOTY. AAAl AUTAITIEPHHAITIA3a I MOHOTAIIIEPHHAITA-
3a PO3UIETAIOIOTE AIAITUATAIIEPUH Yepe3 MOHOAITUATAIIIEPUH AO BIABHOTIO TAille-
PUHY i JKUPHUX KUCAOT. OOHABA TPOAYKTH BUXOAATH ITIASIXOM AMQY3ii i3 sKup-
HUX KAITUH Y KPOB. ['AilleprH y BIABHOMY BUTASIA]L, @ JKUPHI KUCAOTH Y (POPMI
HEKOBAAEHTHUX KOMIINEKCIB 3 aAbOyMiHaMM IIEPEHOCSATHCS KPOB'TO AO OPraHiB

I'rrokaron AgijaAiH Incyain

Ageniram-

UukKAa3a
(HeakmuBHa)
AKMUBHA
ATOD uUAMD
Ilpomein- Ilpomeinkina3sa
KiHa3a (axmuBHa)
(HeakmuBHa)
D ATD
Tpuayuaraigepus ,/AA,7\
TpuayuaraiyepuHAinasa Tpuayuaraiuepunainasa
(akmuBHa) (HeaxmuBHQa)
Xupha
Kucaoma

Docgamasa @

Alauuaraiuvepun .

Puc. 9.7. TopMoHaABHaA pPeryAsisi riApoAi3y TpuanuArAillepuHiB y apAunonuTax.
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1 TKaHWH. KOHIIeHTparlig BIABHIX JKUPHUX KUCAOT y IAA3Mi KPOBI HEBEAUKA —
640-880 MKMOAB/A, IO CTAHOBUTH OAM3BKO 1-3 % Bip BMICTy Aimipis
KpoBi. [TOTIK KMPHUX KHUCAOT BiA KMPOBOI TKAHWHU AO OPIaHIiB-CIIOKMBAYIB
TIPOXOAUTL Ay’Ke IIBUAKO. Tak, 3a 2-4 XB TKAHWHU 3aXOIAIOIOTH TTOAOBUHY
JKUPHUX KUCAOT IIAA3MM KpOBI. BrCOKa IIBUAKICTB IIBOIO IIOTOKY HABITH IIPU
HUM3BKIN KOHIIEHTPAllil JKUPHUX KUCAOT 3a0e3leuye IepeHeCeHH 3HAUHUX 1X
KiABKOCTeM — OAm3bKO 160 T 3a A0Oy.

4.2. OKHUCHEHHS TAillepuHYy

I'AlleprH 3aXONAIOETBCS TEPEBAJKHO IIEUiHKOIO. TyT IIip Al€IO TAire-
POAKIHA3M BIH IIEPETBOPIOETLCA Y TAiepodocdar, IKUM OKUCHIOETHCS AO
AloKciarieToHdochary rainepordocdaTAeriApOreHa30k0:

HG=OH a0 Ao Hz?_OH HAL®  HALH+H® Hzﬁ'—OH
HCl—OH N A H(|3—OH A <|3=o
Hzc_OH H20_0P03H2 H20_0P03H2

AjokcianeToH(ocdaT — IPOMIPKHUNI IIPOAYKT TIADPOAI3Y 1 TAIOKOHeore-
He3y i TOMy MO’Ke aD0O OKHWCHIOBATHCS B PEAKIIIAX TAIKOAIZY 1 AQAl IO 3aranb-
HOMy IIAIXY KaTaOoaismy ao CO, 1 H,O, paroum mpm 1jpoMy eHepriro, abo
BCTYIIATU Y PeakKilil TAIOKOHeOoreHe3y, IIepeTBOPIOIOUNCH Y TAIOKO3Y UM TAIKO-
reH. OKMCHEHHS TAIllepUHY B aHaepOOHMX YMOBAX TPUBOAUTH AO BUAIAEHHS
ABOX MOAeKyA ATO® (4K i B IAIKOAI3i), are BpaxOBYIOYH, IO OAHA MOAEKYAQ
AT® Oyaa BUKOPHCTaHA AAS aKTUBALi TAillepHHY, eHepreTUYHUM OaraHC
piBHUU OAHIN MOAeKyAl ATO.

[Tpy mOBHOMY OKHUCHEHHI TAilleprHY B aepoOHUX ymoBax A0 CO, i H,O
eHepreTHUHUM O6araHC cKraapae 22 Moaekyan ATO. I3 Hux 9 ATD yrBOpIO-
IOTBCS B AUXAABHOMY AQHINO31 3 3-Xx MoAekya HAAH,. Oana moaekyaa HAAH,
— IIpM OKMCHEHHI rainepodocdary, Apyra — 3 Tainepaapperiarpudgocdary,
a Tpera Morekyaa HAAH, yTBOPIOETBCS TIip 4ac IepeTBOPEeHHS IIipOBHHOT-
papHoi kuchrotu B aneTur KoA. OkucHeHHa octaHHBOrO A0 CO, i HyO cyn-
POBOAKYETECST BUAiAeHHSIM 12 ATO.

4.3. OKUCHEHHS1 KUPHUX KHCAOT

Y 3araAbHUX pHUCaxX OKWCHEHHS >KUPHUX KUCAOT BIAOYBAETBCS TAKUM
4rHOM. 7KUPHI KUCAOTU HAAXOAATH Y KAITUHU, II€PETBOPIOIOTHCA B AKTUBHI
dopmu — anma-KoA, TOOTO CIOAYKY 3aAMIIKY KMPHOI KUCAOTH (aIlUAy) 3
KoeH3uMOM A. 3a AOIIOMOIOIO CIIEIiaABHOI'O IIepeHOCHUKA — KapHITUHY —
AIWABHI I'PYIIA IIPOHUKAOTH 13 IJUTONAA3MM B MITOXOHAPIIL. TyT >KUpHI Kuc-
AOTH 3a3HAIOTh PSAY IIOCAIAOBHUX PeaKIIil, SKi NPU3BOAATH AO BIAIIEIIACH-
HS Bij AOBIOTO BYTAEIIEBOI'O AQHIIOTa (PparMeHTa i3 ABOX BYTAEINB, a came
arietTuA-KoA. baraTopa3oBe MOBTOpPEHHS TaKUX PeakIliii TPU3BOAUTH AO
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IIOBHOT'O PO3MAaAYy KUPHOI KMCAOTH AO arleTUA-KOA. OCTaHHIU YTHUAIZYETBCA
Y LIMKAL AMMOHHOI KUCAOTH.

IIle Ha nouatky XX CTOAITTS KHOOII ITIOKa3aBs, IO BIAIEIIACHHS ABO-
BYTAEIEBUX (PparMeHTIiB BipAOyBa€ThCS 3a [3-CXeMOIO, KOAW OKHCHIOETHCS
[-aToM ByTAeItO >KUPHOI KUCAOTH i B PE3yABTATi YTBOPIOIOTHCS [3-KETOKUC-
AOTQ, KA AAAL 3a3HA€ POBILIENAEHHS 3 YTBOPEHHSIM ABOBYTAEIIEBOIO (hpar-
MeHTa (HaIlleBHO, OITTOBOI KMCAOTH) 1 JKUPHOI KUCAOTH, KOPOTIIOL Ha 2 aTOMU
BYTAEITIO 3@ BUXIAHY KUCAOTY. Tomy KHOOI Ha3BaB Iiei mporiec -OKUCHEeH-
HAM >KUPHUX KUCAOT.

B a
R—CH,—CH,—COOH

R—ﬁ—CHz—COO H——> R—COOH+ CH3—COOH

O
A. Peaxilig akTuBallil >KUPHUX KUCAOT IIiA Aicio antua-KoA-cuHTeTas i
3a paxyHOK BUKopucTaHHs eHeprii ATO:

R—COOH + KoASH +AT®

R—I(l: ~ SKoA +AM® + 0O
0

Llei1 mmporec BIAOYBAETBECA B IUTOIAA3MI. BIAOMO AeKinbKa (PepMEHTIB,
AOKAAI30BAHUX y 30BHINIHIA MeMOpaHi MITOXOHAPIM 1 B €HAONAA3MATUYHINU
CiTHi, AKi criennivHi AN KUPHUX KUCAOT i3 Pi3HOIO AOBJKHMHOIO BYTAEBOA-
HEeBOT'O AQHITIOTA.

B. IlepeHeceHHa anUMABHUX 3AAUIIKIB 13 IIUTO30A0 Y MATPUKC MITO-
XOHAPIH, Ae AOKaAizoBaHi (hepMenTH B-okucHeHHs. Lt mporiec 3AIMCHIOETHCS
3@ AOIIOMOI'OI0 HU3bKOMOAEKYASIPHOI'O KapHITUHY:

(CH3)sN"—CH,—CHOH—CH,—COOH

DepMeHT KapHITUH-aIlUATpaHC(epasa KaTaAi3ye peakliiilo yTBOPEHHS
CKAQAHOTO e(pipy KapHITUHY i JKUPHOI KUCAOTH, @ MEMOPAHHMN OiAOK TPaHC-
AOKa3a CIIpusie TIepeHoCy allUAKapHITHHY Yepe3 BHYTPIIIHIO MeEMOPaHy MiTo-
XOHAPIN Yy MaTpUKC:

aumn-KoA + KapHiTMUH —— auunkapHiTUH + KoASH.

[Tip Al€r0O MITOXOHAPIAABHOI KapHITUH-AITUATPaHCdepasu i3 alluAKapHi-
TUHY YTBOPIOIOTHCS alyA-KOA 1 BIABHMI KapHITHH, SKUN IIOBEPTAETECSI Y
LUTO30Ab, a alluA-KOA moTpanasge B MaTPUKC.

B. Peaxiiist [}-OKMCHEHHSI.

1. AeriApyBaHHS 1O O- i [-ByrAeleBUX aToMaxX >KUPHOI KHUCAOTH 3@
poromororo MAA-3arekHOI anmAa-KoA-aeriaporeHasu:

B o
R-CH,-CH,—CH,—CHy— E-SKOA + q’Aﬂ_’R'CHz—CHz-CH:CH-IC%-SKoA + OALH,
)
Ayun-KoA Enoin-KoA
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2. T'iapaTania enHoir-KoA; dpepmeHT eHOIA-KOA-TippaTasa.

R-CHz=CH,=CH=CH-G-SK0A + H0 ——= R-CH,~CH,=CH-CH,~C-SkKoA
(0] OH (0]
Enoir-KoA B-okciauua-KoA
3. Apyra peaxkiiis perippyBanss; pepment — HAAT-3anesxkna [-okci-
anma-KoA-aeriaporeHasa.
R-CHz~CH,~GH~=CH,~ G-SKOoA + HAl' —> R-CH,~CH;=G~CH,=C - SKoA+HATI+H'
OH 0 o)
B-okciauua-KoA B-kemoauyua-KoA
4. Tiona3Ha peaklirisg; (pepMeHT — Tioaasa, abo areTUA-KoA-altuATpaHC-
depasa.
R-CH;~CH,~G~CH,—~G=SKoA + KoASH ——> R-CH2~CH=C~SKOA + CHy~C-SKoA
o (0] o) O
LIi yoTrpy peaxiiii CKAAAQIOTH OAMH ITHUKA [B-OKUCHEHHS. ATTMA-KOA, KU
CTaB Ha ABA aTOMU BYTAEIIIO KOPOTIIIMM, 3HOBY BCTYIIA€ y IIUKA [3-OKMCHEHHS
3 HACTYIIHUM BIAIeNNeHHAM areTur-KoA. Tak MOBTOPIOETHCS AO ITIOBHOTO
PO3MaAy JKUPHOI KUCAOTH Ha areTnr-KoA. Hampukaap, mpu -okucHeHHI
naabMiTHHOBOI KucAoTH (C,5H4COOH, uncao atoMmiB ByTaAelio n=16)
YTBOPIOIOTECS 8 MOAeKyA arleThA-KoA (n/2) i MaroTh Miclie 7 IIUKAIB (n/2-1),
TOMy IIIO anma i3 4 aToMmiB Byraellro (OyTHpuA-KOA) OKMCHIOETBCS 1 po3na-
AAETBCI AO ABOX MOAEKYA aneTuA-KoA. CymapHe piBHSAHHS AAG NAABMITHHO-
BOI KMCAOTHU TaKe:
C45H3,COSKoA + 7KoASH + 7oA + 7THAO" + 7TH,O0 ——
—> 8CH3;—CO-SKoA +7®A0H, + 7THAOH + H*

4.4. EHepreTnyHUI 0aAaaHC OKMCHEHHS JKHMPHHX KHUCAOT

BiaHOBAEHI KO(hbepMeHTH epeAarOTh @TOMM BOAHIO Ha AMXAABHUM AQH-
IIIOT, A€ 3@ PAXyYHOK OKMCHIOBAABHOTO (POCHOPUAIOBAHHS YTBOPIOIOTECST ATD
(1 ®AAH, — 2 ATD, 1 HAAH, — 3 AT®). OCKIABKY TTpU KOJKHOMY ITUKAI
yrBOpiotoTeest 1 ®AAH, i 1 HAAH,, a mpu po3naai maAbLMITHHOBOI KUCAOTH
BiAOyBaIOThCSl 7 IIUKAIB, TO YTBOPIOEThCS 7x5 =35 Mmonrekya AT®. Ha apyro-
My eTalll OKMCHEHHs BCl MOAEKyAHU areTUA-KOA OKUCHIOIOTBCS Y LIHUKAL AU-
MOHHOI KucaoTH i arfetnn-KoA pae ripu iiboMy 12 moaekya ATO. [pu po3maai
TTAABMITUHOBOI KMCAOTU YTBOPIOIOTHCA 8 areTuA-KoA, mo 3abe3neuyioTh
cuHTe3 8 x12=96 monrekyn ATO®. 3Biacu Buxip ATO mpy OBHOMY OKHUC-
HeHHI | MoAeKyAu HaabMITHHOBOI KHCAOTH A0 CO, i H,O ckaape 96+ 35-1
(arst axkTmBamii) = 130 MOAEKYA.

[Tpy mOBHOMY OKHCHEHHI 1 MOAST MAaABMITUHOBOL KHCAOTH B KAAOPUMET-
puuHii 60M6i 3BiABHSAETECST OAM3BKO 9800 KAK. Y 130 Monsix AT® akymy-
AtoeThbest 130x40=05200 RAK, 110 CKAapae OAM3BKO 55 % Bciei eHeprii, a
pellTa PO3CIIOETECA Y BUTASIAL TEIIAQ.
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I
R—C-OH

KoASH AT®
AV + OO,
@ R-C ~ SKoA === Aunncaps
—C~ =—= AUMNKapHITUH _ _ 5 HAOH
_________ 7
@ Bttt R~ PALH,
I ,// -7 ALD + O,
n/2 <H3C—C~SK0A> RVl 0,
T ATO
- H,0

n CO, @

Puc. 9.8. 3ararpHa cxeMa OKUCHEHHS JKUPHHUX KHCAOT.
Emanu oKuCHeHHA XUpPHUX KUCAOM:
1 — akmuBayis; 2 — nepenecenHs y Mimoxongpii; 3 — B-okucnenns; 4 — GuUKA AUMOHHOY
KUCAOMU; 5 — MKAHUHHE JUXAHHA | OKUCHIOBAAbHE OCHOPUAIOBAHHAL.

[NopiBuatimo Buxip ATO® 1py OKUCHEHHI BYTA€BOAIB i JKUPHUX KUCAOT.
AT TIOPIBHAHHA BI3BMEMO CTEApPUHOBY KUCAOTY, KA Mae€ 18 aToMiB ByTae-
mo (C7H3;COOH), i 3 MOAeKyAHM TAIOKO3H, OO Oyad OAHAKOBA KIABKICTH
atoMiB ByTAerlio. [Ipu okvcHeHHi | MOASI TAIOKO3M YTBOPIOIOTECST 38 AT, i3
3 MonaiB — 38x3=114 moniB ATO®. TTpu okucHeHHi 1 MOAST cTeapWHOBOI
KUCAOTH YTBOPIOIOTECS [(8X 5)+ (9 x 12)-1] =147 moniB ATO.

CyMapHi peakIiil OKMCHEHHS:

1) rAroko3u [CeH O + 60, — 6 H,O + 38 ATD]X3

C,gH3045 + 180, — 18 CO, + 18 H,O + 114 ATO

2) cTeapuHOBOI KUCAOTH:
CigH305 + 26 O — 18 CO, + 18 H,O + 147 ATO

TakuM YMHOM, eHepreTUYHa €EMHICTh KUPHUX KMUCAOT 3HAYHO OIABIIIa,
HDXK TAIOKO3u. [Ipu po3paxyHKy Ha OAWMH aToM ByrAelito Buxipa AT® npu
OKHCHEHHI CTeapUHOBOI KUCAOTU CKAAAQE 8,2; @ IIpU OKUCHEHHI TAIOKO3U —
6,3. SIkio >k po3paxyHOK BecTd Ha 1 T peuoBuHM, TO Buxipa AT® mpu okuc-
HeHHi >KUPHUX KUCAOT OiABII HIK yABiUi nepeBuilye Buxip ATO npu okuc-
HEHHI BYTA€BOAIB. [ IpUUMHOIO IIBEOTO € BUCOKUU CTYIIIHBb BIAHOBACHHS aTOMIB
BYTAEIIO Y BYTAEIIEBUX AQHIIOTax KUPHUX KUCAOT (-CH,-), Toal K aTomu
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BYTAELIF0 Y AQHIFOTY BYTA€BOAY BJKe 4acTKOBO OKucCHeHI (-CHOH-). Kpim
TOTO, IPM OKMCHEHHI >KUPIB BHACAIAOK ITHOTO OIABIIIE CIIOKUBAETHLCS KHUC-
Hio. Tak, AuxaabHUM KoedillieHT (BipHoteHHs: BupireHOTO CO, AO CIIOXKU-
Toro O,) IpM OKMCHEHHI BYTAEBOAIB AOPIBHIOE 1, a IpU OKHUCHEHHI JKUPIiB —
OAn3bKO 0,7. Are KaTaOOAI3M JKUPHUX KUCAOT AO KiHIIEBUX IIPOAYKTIB BUMa-
ra€ OAHOYACHOTO OKHMCHEHHS i IAToKo3M. Lle ToB's13aHO 3 THM, 110 Ha ITOYaTKY
MeTaboAIZMY KUPHUX KHUCAOT AAS iX akTUBallii Heooxipumit AT®, skl BU-
POOASIETLCS Tip YaC OKUCHEHHS TAIOKO3U. KpiM TOTO, AAS BKAIOUEHHS B ITUKA
AMMOHHOI KMCAOTH, YTBOpPeHUX B IUKAI Kuooma atietna-KoA, mHeoOXipHUM
OKCAAOAlLleTaT, KWW TAaKOK YTBOPIOETHCSA 3 IIPOMDKHUX IIPOAYKTIB OOMIHY
BYTAEBOAIB 3@ AOIIOMOTOIO IMipyBaTKapOokcuaasu. Came i3-3a X ABOX IIpU-
YWH MO>KHA BB&)KATH IIAKOM BUIIPABAQHHM BHCAIB, SKHUU MOOYTyBaB y CTa-
PUX MAPYYHUKAX, IO 'JKUPHU 3TOPSIOTH B IIOAYM'I BYyTAEBOAIB".

4.5. OKNCHEHHSI HEHaCUYEHNX JKUPHUX KHUCAOT

MexaHi3M OKUCHEHHS TaKuU >Ke, SIK [IpU OKWCHEHHI HAaCMYEeHUX KUC-
AOT, ane TPOIleC BKAIOYAE AOAATKOBI peaktii. [TocTymoBe BipllenneHHS arle-
TUA-KOA Bip HeHacHYeHOI JKUPHOI KUCAOTU TPU3BOAUTH AO YTBOPEHHS
eHoin-KOoA, B IKOMY TTOABIMHMM 3B'SI30K PO3MIIITEHUN Y TIOAOKEHHI MixXK 3 i 4
aTOMaMM BYTAEINIO i Mae Iuc-KoH@irypartjito. EHOIA-KOA, KUl YTBOPIOETHCS
IIPY OKWCHEHHI HACHYEHUX JKUPHUX KUCAOT, SIK PO3TAIHYTO BHIIE, MA€ IIOABIN-
HU 3B's130K MK 2(0t) i 3(f}) aTomMaMu ByTAello, IPUUOMY y TPaHC-KOHMIry-
pamii. Icaye crmernmdiuna i3omMepasa, sika mepeMilliae TOABIMHUM 3B'SI30K i3
moAOKeHHST 3-4 y MOAOKEHHS 2-3, a TaKO>K 3MIHIOE KOHITryparllito MOABiN-
HOTO 3B'$I3KY i3 IMC- y TpaHC-KOHQirypaiiito. YTBopeHuii eHoin-KoA mepe-
TBOPIOETBCS AQAL IIASIXOM [3-OKMCHEHHS.

4.6. OKUCHEHHS JKUPHUX KHUCAOT i3 HemapHHM 4YHCAOM aTOMiB BYTA€II0

BIiABITICTE TPUPOAHUX AITTIAIB MICTITh KUPHI KUCAOTH 3 NMMAPHUM YMC-
AOM aTOMIB BYyTAelto. Y Ainipax 0araTboX POCAUH 1 A€IKUX MOPCBKUX
OpPraHi3MiB HasABHI JKMPHI KUCAOTH 13 HEIIAPHUM YHCAOM BYTAEIIEBUX aTOMIB.
BoHU miAAQIOTBCS [-OKMCHEHHIO, are B OCTAHHBOMY IIMKAL YTBOPIOETHCS
He areThA-KoA, a nipomioHin-KoA, 1110 Mae Tpu aToMu ByTAellto. [Tpormionina-
KoA uepe3 psip IPOMIDKHUX TPOAYKTIB ITEPETBOPIOETHCI A0 CYKIMHIA-KOA,
AKWM OKMCHIOEThCA Y IMKAL KpeOca:

?H3 AT® Ad® (llOOH ?OOH
CHy % HC—CH; . CH,
9 ~ SKoA Cco, 9 ~ SKoA (|3H2
O (0] (l.? ~ SKoA
@)
Ilponionir-KoA Memuamaronir-KoA CyxuyuRniar-KoA
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[epiry peakmito KaTanidye npomioHin-KoA-kapOokcuaasa 3 KopepMeH-
TOM OIOTMHOM, a APYIY — METHAMAaAOHIA-KOA-MyTasa, fgKa MICTUTBH AE30-

KCiapeHO3WAKOOaraMiH — KodepMeHTHY (opMy BiTaminy Bi,. DepmeHT
CIIpHSIE TIEPEHOCY —lCIZ ~SKoA rpynm Ha MeTUABLHUM papvKan. [Ipum mopy-
O

LIIeHHI aKTUBHOCTI METUAMAAOHIAMYTa3U BHACAIAOK HECTadl B OPraHi3Mi BiTa-
MiHy B,, abo crapkoBoro AedeKTy anoepMeHTy B KPOBi i cedi 3'IBASIIOTh-
Cs BEAMKI KIABKOCTI METMAMAAOHOBOI 1 IIPOITIOHOBOI KUCAOT.

5. METABOAI3M KETOHOBUX TIA

AO KEeTOHOBUX TiA BIAHOCATH AIleTOOIITOBY KUCAOTY (aIleToalleTar),
B-okcumacasiny kucAoty (B-okcuOyrupar) i areroH. CUHTE3YIOTECS BOHU B
nedinti i3 areTuA-KoA. OcTaHHIN YyTBOPIOETHCS IPU PO3TaAl BYTAEBOAIB, KUP-
HUX KHUCAOT i aMiHOKMCAOT, are IepeBaKHO AAS CUHTe3y KEeTOHOBUX TiA BU-
KOPHUCTOBYETHCA alleTUA-KOA, 110 YTBOPIOETHCS i3 JKUPHUX KUCAOT. AlleToa-
1etat i -okcubyTaparT HaAXOAATD i3 TIEUiHKHM Y KPOB i TPAHCIIOPTYIOTECS SIK
BOAOPO3UYMHHI CIIOAYKHU AO TI03aTIeUiHKOBUX TKaHUH. TaM -okcubyTapaT oKuc-
HIOETHCS AO alleToalleTaTy, IKUM IIEPETBOPIOETECS B aKTUBHY (hOpMy — alle-
ToareTUA-KoA. Y TKaHMHAaxX € 2 IIAIXY aKTHBAallil arleroarerary. ¥ Iepiiomy
areToalieTaT IEepPeTBOPIOETLCI B arleToalleTMA-KOA B peakilii 3 CyKITUHIA-
KoA. V¥V apyroMy miasxy aneroaneThur-KoA yTBOprOeThkCsa B peakiil 3 KoA
upu yuyacti ATO Ta pepMmenTy aneroarieTur-KoA-cunTtetasu (puc. 9.9). Oep-
MEHT! AKTHBAallil BIACYTHI y II€UiHIII I TOMy KETOHOBI TiAd B HINM He YTHAI-
3yI0ThCA. ArleToarieTUA-KoA po3MapaeThea Ha 2 MOAEKYAU atleTUA-KOoA, akutt
OKHUCHIOETECA Y ITUKAL Kpebca po CO, i H,O.

Y HOpMI B IIEUiHI]i YTBOPIOETHCSI HEBEAWKA KIABKICTH KETOHOBUX TiA, SKi
AAMDYHAYIOTh Y KPOB 1 IIBUAKO YTHUAI3YIOTBCS NepU(PepUYHNMUA TKAHWHAMHU.
KonneHnTparliss KeTOHOBUX TiA ¥ KpoBi — He Oinbire 30 mr/A. OKWCHEHHS
KETOHOBUX TiA BIAOYBAETECS ¥ CEPIIEBOMY i CKEAETHUX M 'si3aX, HUPKaX i HaBiTh,
TIPU TPMBAAOMY TOAOAYBaHHI, Y MO3KY. TakM YMHOM, GiOAOTIUHIM 3MiCT yTBO-
PEHHS KETOHOBUX TIA IIOAATAE B TOMY, IO YacTWHA aneTuA-KoA, AKuil yTBO-
PIOETHCS IPY B-OKMCHEHH] JKUPHUX KUCAOT Y IIEUiHIl, He OKUCHIOETECS TYT, @
HAIIPaBASIETECSA Y POPMI KETOHOBUX TiA B IHIIN OPTraHM i TKAHWHU SK AOAATKO-
Be AKepeao eHepril. 3HOBY, fIK i Y BUIAAKY 3 TAIOKO30I0, ITeUiHKa CAY>KUTh
OpraHoM, IO TTOCTavYaE B iHII TKAHWUHU M OPTaHU KAITMHHE TIAAUBO.

I'Tpy neBHUX CTaHax B OpPraHi3Mi yTBOPIOETHCS 3HAUHA KIABKICTH KETOHO-
BUX TiA I ITO3AIIEYiHKOBI TKAHWHU HE CIIPABASIOTBECA 3 IX OKHCHEHHSAM. 3POC-
Ta€ KOHIIEHTpallisl IX y KPOBi (KETOHEMIs), IIJ0 3YMOBAIOE PO3BUTOK alliA03Y.
[Tpy HapAAWIIIKY KETOHOBUX TiA BOHU BHUBOASTHCA 3 Cedelo — KeTOHypis. Llen
CTaH HOCUTH Ha3By KeTO3 i Ma€ Miclle IIpU TSHKKUX (popMax ITyKpOBOTO Ajade-
Ty, IOBHOMY I'OAOAYBAHHI, BYXUBAHHI BEAUKOL KIABKOCTI aAKOTOAIO @00 JKUPHOL
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Ileyinka

2CH5;— |C|_SKOA
O
KoASH

O (0]
auetoaueTtmn-KoA

H,0
CH3—C—SKoA
0
KoASH
OH
COOH=CH,—C~CH,~C—SKoA
CHy O

[-okcu-B-metunrnytapun-KoA

CH3—C—SKoA
o}
CH3—C—CH,—COOH

Iami opraau

CO, +H,0 + ATO

\

2CH;— |C|_SKOA

o)
KoASH
CH3—C—CH,—C—SKoA
o) o)

aueToauetun-KoA

auertoauerat
HALH + H*

CO,
HAL*

AM® + 00, CyKLMHaT
KoASH CYKLMHIN-
ATO KoA
- aueToauetaT
HAOH + H*
HAO*

CHS—%‘-CH3 CH3—C|3H—CH2—COOH ———  B-okcubyTupar

OH

aLeToH [-okcmbyTunpat

Puc. 9.9. Cxema cuHTe3y i po3najAy KeTOHOBUX TiA.

XK, TPUBAAOI TSDKKOI (Pi3WYHOI IIpari. Y IIUX BUIIaAKAaX Ma€ Miclie abo ITOCHAe-
HUN KaTabOAI3M >KUpPIB, ab0 3HUIKEHUM KaTaOOAi3M BYTAEBOAIB, abo ixX IIo-

€AHAHHS.

ITipBuIIeHOMY BMICTY KETOHOBUX TiA B OPTaHIi3Mi IIPU AlaOeTi U TOAOAY-
BaHHI CHIpHge 3HWJKEHAa KOHIIEHTpAllisd OKCAAOAlleTaTy, SIKUW YTBOPIOETHCS
i3 mipyBaTy ¥ aMiHOKHCAOT I MOKe BUKOPHUCTOBYBATUCH AAS TAFOKOHEOIeHe-
3y. [Ipy HU3BKiM BHYTPIITHBOKAITUHHIN KOHIIEHTPAIlil OKCaAroareTaTy B IIMKA
AMMOHHOI KUCAOTU BKAIOYAETHLCSI MaAO areTUA-KoOA i, BIATIOBIAHO, y TeUiHIli

TIOCUAIOETBCSI CHHTE3 KETOHOBHUX TiA, @ B MO3aledYiHKOBMX TKAHWHAX OKHC-

HEHH$I KeTOHOBUX TiA He MOJKe BIAOYBATHUCH 31 IIBUAKICTIO, AOCTATHBOIO AAS

IIOBHOI IX yTHAi3altil.
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6. CMUHTE3 )KXNPHUX KUCAOT

BiocyHTe3 KMPHUX KUCAOT 1 KMPIB B OPIaHi3Mi AFOAMHU € AOCUTH aKTUB-
HUM MeTaOOAIYHUM IIPOIIeCOM. 3HAYHOIO MipOIO Iie 3yMOBA€HO TUM, 110 JKUPHU
MOJKYTb 3allaCaTUCS y BEAMKUX KIABKOCTSX. TakK, B OpraHi3Mi AFOAMHU MaCOO
70 Kr MicTUTBCS OAM3BKO 12 Kr >KupiB. 7KUPHI KUCAOTH BXOAATH TAKOXK AO
CKA3AY (POCHOAITTIAIB i TAIKOAITAIB. L]i peyoBUHN B OpraHi3Mi He 3aIlacatoTh-
cs, ane K CTPYKTYpPHI KOMIIOHEHTH MeMOpaH IIOCTIMHO OHOBAFOIOTBCS. Ta-
KUM YMHOM, B OPraHi3Mi IHTEHCHMBHO CHUHTE3YIOTBCS BUII KUPHI KUCAOTHU.
HalOinbI iIHTEHCHBHO el IIpolleC mnepedira€ y MediHI ¥ JKMPOBi TKAHWHI.

[Tporiec Po3MaAy KUPHUX KHUCAOT, TOOTO -OKMCHEHHS, TOASITAE Y TIO-
CTYIIOBOMY BIAIIIETIAGHHI alleTUABHUX TPYyIl y BUTASIAL anleTUA-KoA. Tporte
CHUHTE3 JKUPHUX KUCAOT HE € 3BOPOTHUM IIPOLIECOM IIOCTYIIOBOT'O IIPUEAHAHHSI
AIleTUABHUX TI'PYII 3@ AOIIOMOTOIO TaKMX JKe (PepMEeHTAaTUBHUX PeakIiild, a
3AIMCHIOETBCS IHIIMM IIASXOM — 3@ Y4YacTIO IHIMX (pepMeHTIB, Kodep-
MEHTIB 1 B IHIIIIW YaCTHUHI KAITUHMN.

BuxipHa pedyoBUHA A CUHTE3Y JKUPHUX KUCAOT — aueTua-KoA. Axe-
peraMu areTuA-KOA € po3map rAIOKO3HU (IIASXOM IAIKOAI3Y ¥ OKUCHIOBAABHOTO
AEKapOOKCUAIOBAHHS ITiPyBaTy), B-OKMCHEHHS JKUPHUX KUCAOT, @ TAKOXK PO3-
T1aA BYTAEIIEBUX CKEAETIB aMiHOKCHUAOT. Y TBOPIOETHCS alleTUA-KOA B MITOXOH-
APifX, @ CUHTe3 JKUPHUX KUCAOT BiAOyBa€eThCs B IUTOIIAA3Mi. MoAeKyAu artle-
TUA-KOA He MOXXYThb IIPDOHUKATU 4Yepe3 MITOXOHAPIaABHY MeMOpaHy, TOMY
CIOYATKy aneTuA-KOA IepeTBOPIOETHCSI B PEYOBHHY, KA IIE€PEHOCUTHCSH
yepe3 MeMOpaHy. Takoio pe4yoBMHOIO € IUTPAT:

auetnn-KoA + okcanoauetaTt

yutpat + KoASH

Lle peax1iifl, 3 9KOI MOYNHAETHCSA ITMKA AMMOHHOI KUCAOTHU. | B TUX yMO-
Bax, KOAU ITUKA Kpebca 3araAbMOBaHUM, III0 Ma€e MiCIle 3a YMOB AOCTaTHBOTO
HarpoMapykeHHsT ATO, nUTpaT IPOHUKAE i3 MITOXOHAPIN y IIUTO30ABL 3a AO-
IIOMOTOIO CITEIIaABHOI TPAHCIIOPTHOI CUCTEMHU 1 TyT PO3MAAAETHCA AO alle-
THUA-KOA 1 OKcanoalleTaTy IIip A€o (pepMeHTy IIUTpaTAia3u:

yutpat + ATO + KoASH

[TepeneceHHa OKcanoaneTaTy Has3ap Y MITOXOHAPII 3AIMCHIOETHCS 3a
AOIIOMOTOIO TiPYBaT-MaAa@THOTO MTUKAY. DYHKITIOHYBaHHS ITHOTO ITUKAY IIPH-
3BOAUTEL TaKOX AO BipHoBAeHHs HAADT ao HAADH, sKkuii BUKOPUCTO-
BYETBCA IIiA 9aC CUHTE3Y JKUPHUX KHUCAOT.

Ane OesmnocepepHIM CyOCTPATOM AASL CHHTE3Y SKUPHUX KHUCAOT CAY-
KUTh He alleThA-KOA, a pedoBHHA, SIKa YTBOPIOETHCSI IIPU KAPOOKCHUAIO-
BaHHI areTuA-KoA i HaszmBaeTbcad MaroHIA-KOA. Tomy momepepHBO MOAe-
Kyaa aneTun-KoA mip aiero depMeHTy areTur-KoA-KapOokcuaasu Iiepe-
TBOPIOETBCSA Y MaAOHIA-KOA:

CH,—COSKoA + CO, + H,0 + AT®

aueTtun-KoA + okcanoauetat + AP + O,

HOOC—-CH,—COSKoA + A1® + ®,,
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KodepmeHTOM y il peakiiil CAY>KUTb Oi0THH, KUk nepeHocuts CO,
Ha cyOCTpart:

CO, + AT® + E-6iotnH + H,O kapbokcn-6ioTnH-E + AP + O,
kapbokcn-6ioTuH-E+ALeTnn-KoA MarnoHiH-KoA + E-GioTuH

Anetnn-KoA-kapOOKCHAA3a € PETYAITOPHUM (DEPMEHTOM 1 aKTUBYETHCS
OUTPATOM. TaKUM YMHOM, SK TIABKH B MiTOXOHAPISIX 3POCTA€E KIABKICTB [TUTPA-
Ty, BiH BUXOAWTE 13 MITOXOHAPIM y IIUTOIIAA3MY 1 OAHOYACHO BUCTYIIAE K
TIOTIEpEeAHUK alleTUA-KOA i akTuBaTop areTna-KoA-kKapOOKCHAa3u.

BesniocepepHiil cuHTe3 JKUPHUX KHUCAOT 3a0e3Ieuye CKAQAHUN (hepMeH-
TATUBHUM KOMIIAEKC — CHHTEeTa3a KUPHUX KUCAOT (ITAABMITUACUMHTETA3a). Ao
CKAQAY IIBOTO KOMIIAEKCY BXOAATH 0 (DEPMEHTIB 1 CIIEeIiaAbHUN alfUAIIEPEHOC-
HUU OIAOK, 9Kkui Mae 2 BiabHI HS-rpynm. Opaga HS-rpyna Haae>KUTE aKTUBHO-
My 3aAMIIKY LUCTEIHyY, a Apyra — MpocTeTHuHiM rpymi 4-poconanroreiny,
TTOXiAHOMY TIaHTOTEHOBOI KUCAOTH. (DYHKITiST aryAaiepeHoCcHOro 6inka B 0io-
CUHTE3i >KUPHUX KUCAOT aHaAOTIuHa (PYHKITi KoeH3uMy A y B-OKMCHEHH] JKUp-
HUX KUCAOT.

[ToGypoBa AaHITOTa JKUPHOI KUCAOTH ITOYWHAETHCA 3 TOTO, IIJO A0 OAHIEL
HS-rpymu anmaniepeHOCHOTO OinKa IIPUEAHYETHCS alleTHABHA I'pyla i3 alle-
TUA-KOA, a oo ppyroi HS-rpym — MaaoHiABHA Tpyma i3 MaaoHIA-KOA (puc. 9.10).
AlnleTHABHA ¥ MAaAOHIABHA TPyIIa B3a€EMOAIIOTE ¥ peakilii KOHAEHCAllii, TTpH ITH0-
My Bip MarOHIABHOL rpymniu BipienatoroTecsa CO,, 3aBAIKM YOMY ABOBYIAelle-
BUM (DparMeHT, 110 3aAUIIAETHCS, IIIBUAKO 3'€AHYETHCS 13 e TUABHOIO TPYIIOI0
1 yTBOPIOETBCS areToalleTUABHA I'PYTIa, IPUEAHAHA A0 OAHOL HS-rpymn, a aApyra
HS-rpyma ctae BiAbHOIO. ATOMM BYTAEIIO i3 alleTUAY CTalOTh KpallHIMU B alle-
TOALETUABHIN IPYyI, a AaAl — 1 B ITiAil >KUpHIN KUcAoT.. CO,, SKUM Bipllen-
AIOETBCS Bip MaAOHIAABHOL Ipymy, — Ije Tok ske CO,, 1110 OyB NPUEAHAHUIM ITi,
Jac cuHTe3y ManoHIA-KOA. TakuM 4MHOM, ByTA€llb i3 BYTAEKHCAOTO Ta3y B
AQHITIOT JKUPHOI KUCAOTU He BKAIOYAETHCS.

HacTymHi peakiiii cMHTe3y IPOTHUAEKHI AO PeaKIliil J-OKMCHEeHHS >KUp-
HUX KUCAOT. Kerorpyma y [-ITOAOKeHHI BIAHOBAIOETBCS AO TIAPOKCHUABHOI
Tpynu (peakilisa TiaApyBaHHS), AaAl BiAOYBaETHCS AeTippaTallisd 3 YTBOPEHHSIM
TIOABIMHOTO 3B'SI3KY MDXK 2 i 3 ITOAOKEHHSIMU 1 3HOBY peakilisi BiAHOBA€HHS
noABitiHOTO 3B's13Ky. BipHoBHUKOM cayskuth HAADH. YV pesyabrati yTBO-
PIOETBCS 3AAUIIOK JKUPHOI KUCAOTHU 13 YOTUPBOX aTOMIB BYTAELRO, IIPUEAHA-
HUU A0 (pepMeHTy. Temnep MOUYMHAETHLCI HOBUM IIMKA PeakIlil, IO MPHUBO-
AUATH AO 3POCTAHHS AQHITIOTa A0 6 aTOMIB BYTAEITIO:

— IlepeHeCceHHsI MaAOHIABHOI Ipyny, 3B'a3aHoi 3 KoA, Ha HS-ATIE;

— KoHAeHcalid i3 BuBiabHeHHSIM CO,, yTBOpeHHSIM [J-KeToaluay i3 6
aQTOMIB BYTAEIIIO;

— IIOCAIAOBHI peaklIiii BIAHOBA€HHS, AeTiApaTallil i BIAHOBAEHHS.

AaAl UKA TOBTOPIOETBHCA 1 IIICAST CEMU TAKUX IIMKAIB YTBOPIOETHCS
16-Tu-ByTAEIIEeBUN TTAABMITHA, 3B'sI3aHUM 3 (PEepPMEHTOM, i3 SKOTO Mip Al€O
riAPOA@3M BUBIABHAETBCA MAABMITUHOBA KHCAOTA.
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TakuM YMHOM, BYTAELIEBUN CKEAET JKUPHOI KUCAOTH IIOCAIAOBHO Hapo-
IITYETHCS Bia METUABHOTO KiHIISI AO KapOOKCUABHOTO. A TIpH [3-OKMCHEHHI AQH-
IIIOT YKOPOUYETHLCS Ha ABOBYTAEIEBi (pparMeHTH Y 3BOPOTHOMY HAIIPSIMKY.

CH;-CH,-CH,-CH,-CH,-CH,-CH,-COOH
CyMapHe piBHSHHSA IIPOLeCy YTBOPEHHS IIaAbMITHHOBOLI KUCAOTU TaKe:
auetun-KoA + 7 manoHin-KoA + 14 HAO®H + HY —=

C15H3COOH + 7 CO; + 8 KoASH +14 HAQ®" + 6 H,O

SIKIIIO >K BPaxoBYBaTH, IJO0 MaAOHIA-KOA yTBOPOETBCA 3 aleTHA-KoA
i3 3aTparoro AT®, a TakOXK, 1110 AN lIepPeHeCeHHs OAHIEl MOAEKYAN alleTHA-
KOA i3 MITOXOHAPIN y OUTOIAA3MY TeK 3aTPAd4aeThCs OAHA MOoAeKyaa ATO
(AAST PO3IIENIAEHHS IIUTPATY), TOAL CyMapHe PiBHAHHSI CUHTE3Y HaAbMITHHO-
BOI KHCAOTH MO’KHA NOAQTH B TAKOMY BUTASA]:

8 auetun-KoA + 14 HAO®H + H* + 15 AT®
CysHs,COOH + 14 HAO®* + 15 ALI® + 150, + 8 KOASH + 6 H,0

CuHTe3 >KUPHUX KUCAOT BUMAaTa€e 3aTPaTH eHepTil MaKPOePTiuHUX 3B'sI3KiB
AT® i BipnoBaeHoro noretitiary HAA®H,. Takum 4rHOM, OAHOYACHO 3 CHH-
Te30M IIOBUHEH IlepeliraTi KaTaOOAIYHUN €K3eprOHIYHUM IpoLec (OKUCHEH-
HS ByTA€BOAIB 4 JKUPIB). TaKOK MOBUHHI NTepebiratu Iporecy, g9Ki 3ade3sre-
YyIOoTh KAiTHHM BipHOoBAeHUM HAADH,. TakmuMu mpoliecamMu € meHT030(oc-
(paTHUM IMIAIX OKMCHEHHS BYTA€BOAIB I ManaTAEriApOreHa3Ha peakllisd, sAKi
3a6e31evyIoTh B cepepHboMy 110 50 % Heobxianoro HAADH,.

I3 TaABMITHHOBOI KUCAOTH CUHTE3YIOThCS CTEAPUHOBA 1 HII BUI JKUPHI
KHCAOTH IIIASIXOM NPUEAHAHHS aneTUA-KOA (B MITOXOHAPISIX) UM MaAOHIA-
KoA (B eHAOTIA@3MATUYHOMY PETHKYAYMi). I3 cTeaprHOBOI i TaABMITHHOBOI
KUCAOT Mip Al€ro pepMeHTY alun-KoA-okcureHasu, MOAEKYASIPHOT'O KUCHEO
i HAA®H, cuHTe3yIOThCS MOHOHEHACHYeHi JKUPHI KUCAOTH, BIAIIOBIAHO
OAeIHOBa 1 MaAbBMITOOAEIHOBA!

C17H3sCOSKoA + HAQ®H + H* + O, C47H33COSKoA + HAQ®* + 2 H,0
C,5H3;COSKoA + HAO®H + H* + O, C,5H,gCOSKoA + HA®* + 2 H,0

B oprani3mi ATOAMHI He CHHTE3YIOTBCS AIHOAEBA 1 O-AITHOA€HOBA KUCAOTU
(3 ABOMa ¥ TphOMa MOABIMHUMU 3B'SI3KaMU), TOMy BOHU OOOB'SI3KOBO ITOBHHHI
HaAXOAUTHU 3 DKeTO (He3aMiHHI XKUPHI KUCAOTH). [3 AIHOAEBOI KMCAOTH B OpraHi3mi
AIOAMIHU CHHTe3YIOTBhCS Y-AlHOAeBa i apaxipAOHOBa KUCAOTU. OCTaHHS CAY’KUTH
TOIIEPEAHUKOM ITPOCTAarA@HAVHIB, TPOMOOKCAHIB i AeMKOTPIEHIB.

Cunres OKucHeHHS

7. PETYASLIIA CUHTE3Y 1 OKUCHEHHSA JXUPHUX KUCAOT

PeryagropHuii (pbepMeHT y TIpolleci CUHTe3y >XMPHUX KUCAOT — arle-
THA-KOA-KapOOKCHAA34, IKa KaTaAi3ye YTBOPeHHS MaArOHIA-KOA. AKTHUBY€ETD-
Cs BOHA IJUTPATOM, TOOTO TOAL, KOAM B MITOXOHAPISIX HaKONUYY€ETHCS IIATPAT,
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JKUM He HAAXOAUTH Y IIMKA AMMOHHOI KUCAOTH, @ BUXOAUTH YV IIUTOIIAA3MY.
[TogBa 1TUTPaTy B IIMTOIAA3MI CAY>KUTE CUTHAAOM, ITT0 [TUKA ANMOHHOI KHCAO-
TU 3aTIOBHEHUM "TIaAMBOM' i HAAAMIIIOK alleTHA-KOA TOBMHEH 3aracaThcs y
BUTASIAL JKUDY.

FanbMye aKTHBHICTB aneTuA-KoA-kapOoKcuaasyu narbMiTuA-KoA, Too-
TO KIiHIIEBUU NIPOAYKT CHUHTE3y KMPHUX KUCAOT. [TarbmiTHA-KOA raasMye
AKTUBHICTb 1 MAABMITUACUHTETA3U. TaKMM YMHOM, HAKOIIMYEHHS IIPOAYKTY
CHUHTe3y JKUPHUX KMCAOT aBTOMaTUYHO OAOKYE Ipoliec ix cuHTe3dy. 2Kupsi
KHUCAOTH Y BUTASIAL alTUA-KOA BUKOPUCTOBYIOTHCS AASI CHHTE3Y KUPIB 1 hoc-
donimipiB. Peryadiiis yepes3 BIAWB Ha aKTUBHICTH (DEPMEHTIB KOPOTKOYAC-
Ha. B oprani3mi 3AIMCHIOETBCS I AOBTOTPMBAAA PETYALINS IIAIXOM 3MiHU
KIABKOCTI (bepMeHTIB. Tak, IIpU Ilepexoai OpraHi3aMy Ha paljioH, OaraTuit
BYTAE€BOAAMM UM OIAHMU >KUpaMU, B IEYiHII 3pOCTaE CHUHTe3 (pepMeHTiB
areTuA-KoA-KapOOKCHAA3U, NAABMITUACUHTETA3M, IIMTPATAia3y, a TaKo’K
depMeHTIiB ITeHTO30(POCHATHOTO MIAIXY, IO 3a0e3MedylOTh YTBOPEHHS
BipHOBAeHOTO HAADH,,.

HacTtynmiauM hakTopoM, IIJ0 KOHTPOAIOE CHHTEe3 i pOo3Iap, JKUPHUX KUC-
AOT, € PiBeHb €Hepril B KAITUHAX (€HepreTUYHUN 3apsp KAITUHY). Tak, BUCOKI
KoHueHTparnii AT® raAbMyrOTb OKUCHEHHS JKUPHUX KHUCAOT Ta CTUMYAIOIOTD
CUHTe3 KUPHUX KUCAOT 1 AQAl YTBOPEHHS 13 HUX JKUPIB 1 docdoaimipis. |
HaBITaK¥, KOAW KAITHHHI 3aTlacy eHeprii Hu3bKi (Bucoka KoHreHTpariis AAD),
30IABIITYETHCSA IIBUAKICTE OKUCHEHHS KUPHUX KUCAOT Ta NPUTHIYYETHCA IX
CHUHTE3.

I'Iponjecu cuHTe3Yy i PO3IIaAy JKUPHUX KUCAOT BUCOKOAKTHBHI B IIEUiHII],
1110 Biapi3zHse ii Bip iHmmx TkaHuH. HaliOinbllla NIBUAKICTD YTBOPEHHS JKUP-
HUX KHUCAOT 1 KMPIB CIIOCTEPIraeThCA PU CIIOKMBAHHI BYTAEBOAHOI IXKi, a
He JKUPHOL ['A10KO3a y IIediHIli pO3MapAaEThCA AO HMIPYBATy, YaCTUHA UOTO
OKMCHIOETHCA B alleTUA-KOA, a 4acTruHa MepeTBOPIOETHCS B OKCANOAIIETAT.
[3 HUX YTBOPIOETHCA LUTPAT, IO IIEPEXOAUTD 13 MITOXOHAPIN y IIUTOIIAA3-
My. LluTpaTr akTuBye anetur-KoA-KapOOKCHAA3y 1 pO3NMajpa€ThECA AO alje-
TuA-KoA.

CuHTe3dyeThbCad MaAOHIA-KOA i panl — SKUpHI KUcAOTH. KpiM ToTrOo, Ma-
AOHIA-KOA raabMye aKTMBHICTh KapHITUH-alIMATpaHCc(pepasy, B pe3yAbTaTi
NIPUNMHAETBCA MEPEXIA JKUPHUX KUCAOT i3 IUTO30AI0 Y MITOXOHAPIL, a 3Ha-
YUTH, IX OKUCHEHH4. TaKUM YMHOM, IIPU IIOYAaTKy CUHTE3y KUPHUX KUCAOT
ABTOMATUYHO MPUIMNHAETBECA IX PO3IaA. Y IIEPIOAU MIXK CIIO’KUBAHHAM DXKi,
IIPU TOAOAYBAHHI IPUNUHSAETHCS CHUHTE3 SKUPHUX KUCAOT, 3MEHIIEHHS
KIABKOCTI ManOHIA-KOA BipAKpUBa€E IIAIX AT KMPHUX KUCAOT Y MITOXOHAPI,
A€ INOYMHAETHCSA IX OKUCHEHHS. POAL HEpPBOBOI i €HAOKPMHHOI CUCTEMU B
peryadiii oOMiHy AlMiAIB MOKa3aHi Ha puc. 9.11.
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Puc. 9.11. HeiiporymopaabHa peryasiiisi JKUpoBOro ooOMiHy:
A — ¢axkmopu, sKi cnpusitomb genoHyBAHHIO AINIGiB;
b — ¢paxmopu, aki cnpuaroms Mo0iri3ayii AinigiB.

8. BIOCUHTE3 JXUPIB

JKupn (TpHUALMATAIIIEPHUHN) CUHTE3YIOThCS i3 TAIIEpHUHY 1 SKUPHUX
KHMCAOT B iX aKTUBHUX popMax. [Airtepor-3-docdaT (akTuBHa popma TAiTie-
PHHY) YTBOPIOETBCA 13 BIABHOI'O TAIIEPUHY IIA AI€IO TAIIIEPOAKIHA3M:

H,C—OH H,C—OH
HC—OH +AT® —— HC—OH + Ao
H2(|3—OH H,C—OPO3H,
I'riuepun I'niuepoa-3-¢pocham
Lleir dhepMeHT aKTUBHUN Y MEUIHIN, HUPKAX, CTIHI] KAIIeYHUKA. [HIITNIHI

LHINIX CHUHTe3y TAinepoadocdary — i3 AlokcianieToHdOoCdaTy, TPOMIKHOTO
MIPOAYKTY TAIKOAI3y, 3@ y4acTiO TAirepoAadocarTaeriaporeHasm:
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(|:=o +HAIH +H" == HC—OH
H2C_OP03H2 H2C_OPO3H2
Alokciayemongocgpam I'hiuyepoa-3-gpocham

IAinepoadocdaraeriaporeHaza AOKaAi30BaHa B IIUTOIAA3MI KAITHH i
aKTHMBHA B JKMPOBIYM TKaHWHI, M's13aX Ta IMeUiHIl. AKTUBHI (DOPMH JKUPHUX
KHUCAOT YTBOPIOIOTHCA IiA Ai€io arua-KoA-cuHTeTa3 y peakliii:

R-COOH+AT® + KoASH R- CO-S-KoA+AM® + OO,

®epmenTn rairepoadocdaranurTpaHcdepasy KaTari3yioTb IPUEAHAH-
HS QIUABHUX 3aAUIIKIB AO ABOX BIABHHMX TIADOKCHUABHMX TPYII TAiIlepoAdOC-
daty (puc. 9.12). SIk IpaBUAO, BKAIOUAIOTHCI ABA Pi3HUX 3aAWIIKU AOBIOAQH-
IIFOTOBUX JKUPHUX KUCAOT. Y PE3YABTaTi yTBOPIOIOTHCA AlaITUATAITIEpOA-3-doc-
daT, 9KWUM 4YacTillle Ha3uBalOTh POCHPATHUAHOIO KHUCAOTOIO. Ll mpoMi>kHa
PEYOBHHA TIAPOAIZYETHCS (POCPATA30I0 3 YTBOPEHHAM 1,2-AlalUATAIIEPUHY,
SAKUM AlIUAIOETBCS AO TPHAIUATAIIIEPUHY.

CuHTe3 >KMpPIiB HaMOIABII IHTEHCUBHO BiAOYBA€ETHCS B IMEUIHIN i JKMPOBIil
TKaHUHI. BeArKa MIBUAKICTH CMHTE3Y JKUPIB B 000X TKAHWUHAX Ma€ Miclle IIpu
CIIO’KMBAHHI DKi 3 BEAMKOIO KIABKICTIO BYTA€BOAIB. Y IIeUiHIN BipAOyBarOThCS
o0npBa ILIAIXM YTBOPEHHd TAiniepoadocdary — i3 alokcianeroHdocdary,
TOOTO 3 BYTAEBOAIB, i 3 rAilleprHy. JKUPHI KUCAOTH Y IIEUiHI]I CUHTE3YIOThCSI
3aHOBO i3 aneThA-KoA, X0u4 MO’KYTh BUKOPHCTOBYBATHCS 1 KUPHI KHUCAOTH,
110 HAAXOAATH 13 XIAOMIKpOHaMM 3 KpOBi. JKUpIB y NeUiHIli BiAKAAAQETBCSI
HebaraTo (A0 1 % Bip Macu opraHa), OCHOBHA IX YaCTUHA IEPEHOCUTHCS AO
SKUPOBUX AEIO M iHIIWX M03alleYiHKOBUX TKAHWH.

TpaHCIOPT KUPIB KPOB'IO 3AIMCHIOIOTH ATIOIIPOTEIHN Ay’Ke HU3BKOI I'yC-
TuHU (AAHT), 9Ki yTBOPIOIOTECS B €HAOTIAA3MATHYHOMY PETUKYAYMI TIEUiHKH.
HaBkoao >kupHOI Kpanai opMyeThcsi 000AOHKA i3 (pocdoAimmipiB i GiaKiB. Ao
ckrapy AAHT Bxopars 50 % >xupy, 6Auzeko 20 % XoaecTepuHy i Horo edipis,

H2(|)—OH 2R—|CI—SKOA 2KoASH H,C—0-COR;
HC—OH O \__ HC—O-COR, ___
H2(.|3—OPO3H2 H2(|3—OPO3H2
I'riyepoa-3-gpocpam Docgpamugha Kucaoma
H,O >, H2Cf—O—COR1 R;—COSKoA )OASH Hzcr_o_COR1
HC—0O-COR, HC—0O-COR,
H2C|3—OH H2(|3—O—COR3
Alayuaraiuepun TpuayuaraiyepuHn

Puc. 9.12. CuHTe3 TpUAUUATAILEPUHIB (KuUpiB).
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20 % doctonimmipis i 10 % Oirka. [TopiBHAHO 3 XirnomikpoHamu, AAHIT micTaTh
MeHIIIE JKUPY, a OiAbIIe XOoAecTepuHY, POCHOAITTIAIB i OirKa. 3BIABHEHHS AITIO-
MIPOTEIHIB y KPOB BiAOYBAETHCS ITIASIXOM €K30LUTO3Y. 3a AOOY ITeUiHKa BUAIATE
y KpoB 0Am3bKOo 20-50 T 5kupy B ckAaal AAHIL. B eHpOTeil KamiagpiB pisHMxX
OprafiB € (PepMEeHT AINONPOTEIHAINA3a, KA TIAPOAI3YE KUPH AIONPOTEIHIB
Ay’Ke HU3BKOI I'YCTUHU 1 XIAOMIKPOHIB. JKUPHI KUCAOTH HAAXOAATE Y KAITHHMU.
AAHT, micag BHAydYeHHS OIABIIOL KIABKOCTI KMPY, CTAIOTh AIIONpOTeiHaMM
HU3BKOI I'YCTUHU.

9. JKUPOBE ITEPEPOAJKEHHS ITEUIHKN

ITapeBXiMaTO3HI KAITMHU II€UiHKU BIAIIPAIOTH IIPOBIAHY POABL B OOMIHI
SKUPHUX KUCAOT i JKUpIB B opraHismi. TyT BiAOyBarOThCS mpotiecu [3-OKUCHEH-
HA JKUPHUX KUCAOT, CUHTE3Y KUPHUX KUCAOT 1 JKUPIB, YTBOPEHHS AIIIOIIPO-
TeIHIB, fKi TPAHCIOPTYIOTH KUPU AO TO3AIE€UiHKOBHUX TKaHWH. [lopyllleHHS
0anaHCy CHHTe3y i po3mnaay KMpIB, @ TAKOXK BUHOCY IX i3 KAITUH IIPHU3BOAWTH
AO JKUPOBOTrO MEepepoAKeHHd MNediHKu. [IpruyvHu i MeXaHi3Mu >KUPOBOI
iHdiAbTpalil HediHKyu MOXXyTh OyTu pi3Hi. Cepep HUX Aif TaKUX rellaTOTOK-
CUYHUX PEYOBMH, K IaAOTe€HOIIOXIAHI BYTAEBOAIB i aAKOTOAb, HeCTaua y DKi
OlAKa 1 XOAIHY, XpOHIUHI IH(EKIIMHI 3aXBOPIOBAHHS, HANPUKAQA TyOEpKy-
ABO3, @ TAKOXK 3AOSAKICHI ITyXAWHU II€UiHKU.

7KupoBe 1mepepopkeHHd MeUiHKU IIPU OTPYEHHIX YOTUPUXAOPUCTUM
ByTAelleM, XAOPO(POPMOM Ta iHIIIMMU I'aAOTEHOIIOXIAHUMY, SKi IITUPOKO BUKO-
PUCTOBYIOTHCS Y IIPOMUCAOBOCTIL, MOJKe OyTH HACAIAKOM SIK IIPUCKOPEHOI MO-
Oinizallil pe3epBHUX >KMPIB, TaK i 3HW>KEHHS 3AQTHOCTI IIOIIKOAJKEHUX Te-
MIAQTOLIUTIB PO3IIENAIOBATA KUPHI KUCAOTH.

[TiaButiieHa MOOiAIZallisA JKUPIB i3 KUPOBOTO AEIO i, SK HACAIAOK, 3a-
TPUMKA >KUPY B IIEYiHI[I MOJKYTb 3yCTPIi4aTHUCS I NIPH IIyKPOBOMY AlalGeTi,
TOAOAYBaHHI. JKUPOBe IIepepOoAKeHHd IIeUiHKU y [IUX BUIIAKAX MOJKHA BU-
AIKYBaTH 4 NONEPEAUTH HAAXOAKEHHAM 3 DKeI0 AOCTATHBOI KIABKOCTI XOAi-
HY 4i XOAIH@ochaTuay 1 OiAKIB. BIAKOBe rOAOAYBaHHSA CaMO IO COOl TaKOK
3YMOBAIOE JKUPOBE IIEPEPOAKEHHS MEeYiHKNU. A B eKCIIepUMEHTaxX Ha TBapu-
HaX II0KA3aHO, IIJ0 T'OAYBAHHS IX DKEIO 3 HU3BKUM BMICTOM XOAIHY IIPHU3BO-
AUTH AO JKUPOBOTO IEPEPOASKEHHS IIEUiHKU. MeXaHi3M PO3BUTKY MOTO B ITUX
BUIIAAKAX IHAKIIINUM, HiIK IIPU OTPYEHHAX. XOAIH € KOMIIOHEHTOM (POCOAIITIAIB,
30KpeMa XOAiH(dochaTrAy, a NediHKa € OCHOBHMM MICIleM CUHTe3y (oc-
(POAITIIAIB KPOBI, AAI CUHTE3Y IKMX BUKOPHUCTOBYIOTBCS JKUPHI KUCAOTH. ToMy,
KOAU B OPraHi3M MOTPAIIAYE MAAO XOAIHY UM aMIHOKUCAOT, 3 SAKHUX MOJXKEe
CUHTE3YBATUCh XOAIH, 3HWJKYETBCS IIBUAKICTE CHHTE3Y (POCPATUAMAXOAIHY,
A 3HAYUTE, 1 MIBUAKICTB, 3 IKOIO JKMPHI KUCAOTU BUBOAATHCSA 3 MEeUiHKU. Peqo-
BUHU, SIKl IOIIEPEAKYIOTh JKUPOBE IIEPEPOAKEHHS II€UiHKM, HAa3UBAFOTHCS
AIIOTPOTTHUMU. AO HUX BIAHOCSATBHCS XOAIH, aMiHOKMCAOTH METIOHIH, CEpUH
Ta iHmn. HepocTaua XOAIHY I METIOHIHY (AOHOPY METUABHUX I'PYII), KPiM 3HU-
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KEHHSI CMHTe3y (POCKOAIIIAIB, 3yMOBAIOE TAaKOK 3HMJKEHHS PIBHSA KapHITH-
Hy — II€PEHOCHMKA KUPHUX KUCAOT 13 IIMTOIIAA3MU B MITOXOHADPIL, A CUH-
Te3y SKOTO MOTPiOHI TPU METHUABHI TPYIIU. TaKMM YMHOM, dyepe3 3HU KEHHS
BMICTy KapHITHMHY OyA€ TPUTHIYYBATUCh HIBUAKICTH OKUCHEHHS JKUPHUX KHUC-
AOT, LIO TAKOXK CIIPUSAE HAKOIIMYEHHIO JKUPY.

10. AETIOHYBAHHSA JXUPY B )KUPOBIW TKAHWHI. OJKUPIHHSA

Y >KUPOBIM TKQHWHI BIACYTHIN (DEPMEHT T'AIIEPOAKIHA3a, TOMY aAWUIIOIIN-
TU IIOBUHHI Bech rAillepoAdocdatr, HeoOXIAHMN AT CUHTe3Y JKUPIB, OTPUMY-
BaTU 13 plokcianeroHpocdaTy, TOOTO i3 BYTA€BOAIB. I'ATOKO3a TAaKOXK CAy-
KUTH pAKepeaoM aneTua-KoA, ATO i HAA®H, gKi BUKOPUCTOBYIOTBCS AAST
CHUHTEe3Y JKUPHUX KHUCAOT. KIABKICTE JKUPIB, 110 HAKOIINYYIOTHCS B JKUPOBUX
AETI0, BU3HAUAETHCS OIABIIIOI0 MipOIO BMICTOM Y PallioHi ByTA€BOAIB, HivK JKUPIB.
Kpim crHTe3y KUpIB i3 TAFOKO3H, JKUPOBa TKAHMHA MOYKe BUKOPUCTOBYBATU
JKUPHI KUCAOTH, K1 HAAXOAATH AO HEl Yy CKAGAL XIAOMIKPOHIB i3 KUIIIEUHUKA
Ta AIIIOIIPOTEIHIB 13 ITeUiHKMU. 3a3HAYMMO, IIJ0 BECH JKUD, AKUN CUHTE3YETHCSI
Y JKHAPOBIM TKAHWHI, 3aAUIIAETBCS TYT, ACIIOHYEThCA. Ha BiaAMIiHy Bip e4iHKH,
SKUPOBa TKaHWHA He YTBOPIOE AMOIPOTEIHIB, TOMYy He MOKe IIOCTa4aTH CBOL
KUpHU B KpoB. Mo0GiAizallig >KUpy i3 JKUPOBUX AETO BiAOYBA€ETHCH, SIK PO3TAL-
HYTO PaHillle, TIABKU IIiCASL TIADOAI3Y JKUPY AO BIABHUX >KMPHUX KUCAOT 1
TAIIIEpUHY.

AENOHOBAHUN >XUDP AIOAMHU XapaKTEPU3YETHCA BUCOKHM BMiCTOM
HEeHaCW4YeHUX KUPHUX KUCAOT, OIABIIIe TTIOAOBUHU SKWX NPUMAAAE HA OAei-
HOBY 1 AlHOAeBY. TOMY >KUpP AIOAVHU Ma€ HU3bKY TEMIIEpaTypy IIAaBAEHHS
(10-15°C) i 3HaXOAUTHCS B KAITMHAX Y PIAKOMY CTaHi.

Y HOpPMIi >KUPU CKAQAQIOTH OAM3BKO 15 % Macu Tira AOPOCAOI 3A0POBOI
AFOAMHY, XO4a MOYKAMBI 3HAYHI KOAMBAHHS, 3aA€KHO BiA BIKY, CTaTi i KOHCTH-
Tyl [Tpy DBOMy BCTAHOBAFOETHCS CTAI[lOHAPHUN AMHAMIYHWN CTaH (PIBHOBA-
ra) CUHTe3y >KMpIB i IX OKMCHEHH4, TaK IO MPOTATOM IOPIBHSIHO TPHUBAAOTO
Jacy BMICT >KUPY B OpraHi3Mi 30epiraeTbCsl Ha BIAHOCHO ITOCTIMTHOMY PiBHi, XO4
BiAOyBa€ThCA IIOCTiIIHE OHOBAEHHS — 3a AEKIABKA AHIB JKUPU JKUPOBOI TKa-
HWHU TOBHICTIO OHOBAIOIOTHCA. [IpM TpMBarOMy TOAOAYBaHHI I CHCTeMaTHd-
HUX IHTEHCHBHUX (PI3MYHUX HABAHTA’KEHHIX KIABKICTH ACIIOHOBAHOTO JKUPY
3MEHITYEThCA. | HaBIaky, KO HIBUAKICTH PO3IAAy ITOCTIMHO MeHINa 3a
HIBUAKICTH ACTIOHYBaHHS, TO HACTaE€ OXKUpPiHHA. HalfyacTilia ImpuYrHa OXKU-
PiHHSA — HAAAMIIIKOBE HAAXOAKEHHSI KaAOPIU 3 DKEIO Y HeAOCTaTHI eHepre-
TUYHI 3aTpaTh OpPraHi3My BHACAIAOK rinopuHaMii. [TiaAkpecanMo, 1o He3anek-
HO BIA TOTO, SIKi Xap4OBI IIPOAYKTH (BYTAEBOAH, JKUPH, OIAKY) OyAyTh HAAXOAU-
TU B KIABKOCTAX, SIK1 IEPEBULLYIOTh €eHEPIreTUYHI 3aTPaTy OPraHi3My, HAAAUIIIOK
KaAopil iae Ha cuHTe3 JKUPIB. PisHi iIHAMBIAM 3HAUHO BIiAPIZHSIIOTHCS 3@ CXUAB-
HICTIO AO O’KMPIHHA. B eKcIlepyMeHTax IT0Ka3aHi Pi3Ki IHAMBIAyaABHI BIAMIHHOCTL
30IABIIIEHHST MacH Tird Y AIOAeH IIPU OAHAKOBOMY (Di3MUHOMY HaBaHTa KeHHI 1
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OAHOMY U TOMY JK CTyIIeHI IlepeipaHHAa. MK HOBHMMU 1 XyAMMU AFOABMU iCHYE,
BIPOIIAHO, T€HETUYHO ACTEPMIHOBAHA PI3HUIA YV CTYIIEHI [IOEAHAHHS TKAHWH-
HOTO AVMXaHHS ¥ OKMCHIOBAABHOTO (DOCHOPUAIOBAHHS, CITIBBIAHOIIIEHHI aepo0-
HOTO ¥ aHaepoOHOTro OOMIiHIB, aKTUBHOCTI TpaHcmopTHux AT®da3, QyHKIIii
IIUTOIIOAIOHOI 3aA03U (IIIBUAKOCTL CHMHTE3y THUPEOIAHWX T'OPMOHIB, KOHIIEHT-
patiil IX y KpOBi, HAsIBHOCTI PellelTOpiB A0 TUPEOIAHUX TOPMOHIB Y KAITUHAX-
MiIlIeHsx). 3HaYeHHd TeHeTMYHOro (PaKTOpa B €TIOAOTIi OKMPIHHSA AIOAEU
HIATBEPAJKEHE EMNAEMIOAOTIYHUMU AOCAIAPKEHHAMU. HacTO OKUPIHHA € Ha-
CAIAKOM €HAOKPMHHIX 3aXBOPIOBAHb Ta YPa’KeHb TOAOBHOT'O MO3KY.

11. OBMIH ®OCO®OAIITIAIB I TAIKOAIIIIAIB

Docdonimipy i TAIKOAITIAM K CTPYKTYpPHI KOMIIOHEHTH MeMOpaH II0C-
TiiHO OHOBAIOIOTHCA. CHHTEe3 (poCcdOAimiaiB iIHTEHCUBHO BiAOYBA€ETLCS B
IIeviHIli, pi3HUX 3aA03aX, HepBoBii TkaHNHI. DocdoAiniay, SKi yTBOPIOIOTHCS
B IIeUiHIl], BUKOPUCTOBYIOTBCS AASI OHOBACHHA MEMOPAHHUX CTPYKTYP Y CaMil
TIeyiHIli i B IT03alIe4iHKOBUX TKAHUHAX, KYA BOHU TPAHCIIOPTYIOTBCA Y CKAGAL
AITIONIPOTEIHIB IAA3MU KPOBI.

Cunre3s TAilepodocdOAITTIAIB, SK i cUHTe3 JKUPIB, MPOXOAUTEL Yepes3 CTa-
Aito (bocdaTrAHOL KUCAOTH 1 AlalUATAITIepruHY (pUc. 9.13). ETaHoAaMiH 1 XOAIH
CIIOYATKY IIepEeTBOPIOIOTHCS B akTUBOBaHI popmu — LIAD-etanoramin i LIAD-
XOAIH. AAST ITHOTO BUKOPUCTOBYIOTHCS MOAeKyAr AT® i LITO.

ATO AflO UTo oo,

HO—CHy—CH,—NH, — S A H,0,P—0—CH,CH,NH, — S A Lo-

) . eTaHonamiH
Emanoaramin DocoemaHoramin

ATO ALlO UTO by
HO—~GH,CHoN(CH 3); — >+ H,0,P—~0—CH,CHoN'(CHg)y — = UAP-

XOATH Docgoxorin

[Mpu xowupeHcanii LIAD-eTanoraminy i LJAD-xoAiHy 3 Alanuaraitepu-
HOM yTBOPIOIOTHECSI BIATIOBIAHO eTaHOAaMiH(ocdaThp i xoaiHpocdaThp. Ta-
KUM YUHOM, ITUTUAMHOBI HYKAEOTHAU CAY>KaTh TyT IIEPEHOCHUKOM AASL a30-
TOBHUX OCHOB, @HaAOIIYHO AO TOro, K YAD-TAIOKO3a MEepPeHOCUThH TAIOKO3Y
IIiA Y4aC CUHTE3Y TAIKOTeHY.

Icarye iHmMmMN WIAIX CHHTE3y XOAIH(MOChATHAY — IIAAX NepPEeHEeCEHHS
TPHOX METHABHUX I'PYII Ha eTaHOAaMiHdochaTua, AOHOPOM METUABHUX I'PYII
CAY>KUTBH IIOXIAHE aMIHOKUCAOTHM METIOHIHY aA€HO3MAMETIOHIH, a peakliito
KaTanizyroTh MeTHATpaHcdepasu. Llel magax cuHTesy XoaiHdocdarupy 00-
Me>KeHUU AOCTYIIHICTIO MeTiOHIHy. [lpu HecTaul 11ie€l He3aMIHHOI aMiHOKHC-
AOTH TIOCUAIOETHCS MEPIINM MIAIX CUHTE3Y XOAIH(ochaTHAy 3a paxyHOK IIO-
BTOPHOI yTHAI3allil XOAIHY, 110 BUBIABHIETHECSA IPH PO3maai Pocoaimiais, a
TAKOXK XOAIHY DKI.
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™ \> oW PA
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/ iaumnrniuepuH
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TD
5 A docdoxoniH
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UumMo > C LA®-xoniH
\ UMa
ETaHonamin- XoniH-
dochaTnan dochaTtnan
CepuH
ETaHon- \%
aMmiH 3CH,
CO,
CepuH-
doccaTtmnamn

Puc. 9.13. Cxema cuHTe3y rainepodocdoainipis.

CepuHpocdOAiip yTBOPIOETECS B peakllii eTaHoAaMiHpochaTHUAY i3
CEPUHOM:

eTaHonamiHdocdaTtma + cepuH cepuHdocdaTng + eTaHonamiH

ETaHoAaMiH TOBTOPHO AKTUBYETHCS I BUKOPUCTOBYETHCS AAS CHUHTE3Y.
CepundocaTrp, IIAIXOM AeKapOOKCUAIOBAHHS AQ€ BUXIAHUU CyOCTpaT eTa-
HoAaMiH(ochaTHA, Lli ABI peakilii yTBOPIOIOTH IIUKA, 3aBASAKM AKOMY 13 cepu-
Hy MOJKe YTBOPIOBATHCS €TaHOAAMIH, @ IIASIXOM IlepeMeTHAIOBAHHSI — XOAiH.

ITpu GiocmuTesi iHO3UTOADOCKhDATHAY 1 rAilepuHdoOCchaTIAy ClIOYaTKy
aKTUBYETHCS (pocdaTrpHa KUCAOTA HIASIXOM B3aeMOAIi 3 LIT®. [Mpomi>kuui
npoAyKT LIAD-AuTAillepra AaAi KOHAGHCYETRCS 3 iHO3UTOAOM UM TAIllepH-
HOM. [3 ABOX MOAEKYA TAilleprHGOCHATUAY YTBOPIOETHCA KAPAIOAIIIIH.
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Posnap rainepodocdoaimiaiB BiAOyBaeThC IAPOAITUYHNM IIAIXOM IIiA
Al€ro (pocoainas, gKi MICTATECA K Y IMAIIANYHKOBIN 3aA03i, TaK i B IHIINX
TKaHMHAaX.

CrupT chiHrO3UH, CTPYKTYPHUM KOMIIOHEHT C(PiHTOMIEAIHIB i TAIKOAIITIAIB,
CHUHTEe3YEThCA 13 MarbMITHA-KOA 1 amiHOKUCAOTH cepuHy. LlIagxom nepene-
CEHHS 3aAUIIKY KUPHOI KMCAOTH Ha C(IHTO3WH YTBOPIOETHCA Iiepamip, i3
SJKOTO CHUHTE3YIOThCS C(QIHTOMIEAIHM, IIepeOpO3MAM 1 TaHTAIO3MAM. i30cCo-
MAaABHI TIAPOAITUYHI (pepMEeHTU PO3IIENAIOIOTh C(PIHTOAIMIAM Ha CTPYKTYPHI
KOMIIOHEHTH. 3yCTPidaloThCI CIAAKOBI 3aXBOPIOBAHHS, 3YMOBAEHI TeHeTHd-
HUMU AepeKTaMu IMX PepMeHTIB. Y TaKnuX BUIIaAKaX C(PiHTOAIMAM abo IIpo-
AYKTH IX HEIIOBHOTO PO3IIaAy HAaKOIMYYIOTBECSA Y TKAHWHAX Y 3HAYHUX KIABKO-
cTax. HacTo Nmpu IIUX 3aXBOPIOBAHHAX MAIOTh MICIle 3aTPHMMKa PO3YyMOBOTO
PO3BUTKY, CMEPThH y AWUTIYOMY Billi. [IpmKaaam ciHTOAITIAO3iIB: XBOpOoOU
Himana-TTika, Tes-Caxkca, ['ome, Kpa66e, ®abpi.

12. OBMIH XOAECTEPUHY

XoaecTeprH DKi BCMOKTYETBCS B KUIIIEUHUKY B CKAGAL MilTeA i3 KOBUHMU-
MU KMCAOTaMH, MOHOAQIUUVATAIIIEPUHAMM, BIABHUMHU >KUPHUMH KUCAOTaMMU.
KinBKiCTB XOAECTEPHHY, SIKa BCMOKTYETHCA Y KUIIIEUHUKY AIOAUHHU, OOMe>KeHa
(20 0,5 T 3a perb). HapAUITIOK XOAECTEPUHY, IO HAAXOAWTE 3 Kel0, BUBOAUTD-
ca 3 dpeKaniamMu y (popMi KOIPOCTAHOAY, KHAU YTBOPIOETHCA IIA Al€r0o (hep-
MEHTIB MIKPOOPTaHi3MiB. Y KAITUHAX CAU30BOL KUIIIEYHNKA XOAECTEPUH €TEPU-
iKyeTbCA U epipy XOAECTEPUHY B CKAAL XIAOMIKPOHIB TPAHCIIOPTYIOTECS AO
TKQHWH. XiAOMIKPOHH BiAAQIOTH JKMPU JKUPOBIiM TKaHWMHI, @ 3aAUIIIKN XiAOMIK-
POHIB 3aXOIAIOIOTECS IIEUIHKO, A€ XOAECTEPUH BUBINBHIETBCA. Y r'ellaTol-
TaxX TAKOXK CHUHTE3YETHCS XOAeCTepUH. KpIiM TOro, CIOAM IOTPAIIAIE XOAECTe-
PHH i3 O3aNIe4iHKOBUX OPTraHiB 1 TKaHWH. Tak yTBOPIOETHCA (POHA XOAECTEPU-
Hy B IIEUiHIli, 9KUU MOYKe BUKOPHCTOBYBATHUCS 3a 4 HAIIPSIMKAMU:

1) BKAIOUEHHSI Y MeMOpaHU rellaTOIUTIB;

2) nepeTBOPeHHS Y JKOBYHI KMCAOTH;

3) cekpelil XOAeCTEPUHY B KOBY 1 AQAl B KUIIIEUHUK;

4) cekpellil B KPOB V CKAQAL AIIIOIIPOTEIHIB I IEpeHEeCEeHHA A0 1103alle-
YiHKOBUX OPraHiB.

OTKe, TIeUiHKa CAY’KUTH i TOAOBHHUM AJKEPEAOM XOAECTEPUHY, i TOAOB-
HUM [I€HTPOM PO3IIOAIAY XOAECTEPUHY B OPTaHi3Mi.

12.1. CuHTe3 XOAECTEPUHY

BuxiapHOIO PEUYOBUHOIO AN CHHTE3Y XOAECTEPHHY, fK i AAS CUHTE3Y JKUP-
HMX KUCAOT i KETOHOBUX TiA, CAY’KUTE aneThA-KoA. Bea ckrapHa TOAIITHUKAIY-
Ha MOAEKYAA XOAECTEPUHY YTBOPIOETHCS IMOBHICTIO i3 AlleTMABHMX 3aAMIIIKIB
anetun-KoA. Ha puc. 9.14 nokazana cxema cuHTe3y. [lepini ABi peaxiiii aHa-
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AOTIYHI, STIK TIPU YTBOPEHHI KeTOHOBMX TiA. Aani [-okcumermarayrapun-KoA
BIAHOBAIOETBECSI AO MEBAAOHOBOI KUCAOTH ITiA AI€IO PETYASTOPHOTO (DEPMEHTY

B-okcu-B-metnarayraprn-KoA-peaykrasu.

Ha apyriit cTapil CMHTe3y XOAeCTEpPHUHY MEBAaAOHOBA KUCAOTa pocdo-
PUAIOETBCS 3@ paxXyHOK 3 MOAeKyA ATD, AeKapOOKCHUAIOETECS 3 YTBOPEH-

HSAM MOAEKYA, IKi MArOTb 5 aTOMIB BYT-
ACITIO 1 Ha3MBAIOTLCS ' aKTUBHUMU 1301I-
peHaMu". AAS CHHTE3y XOAECTEPUHY
HEOOXIAHO 6 TaKux i30MpeHOBUX Yac-
TUHOK, TOOTO 6 MOAEKYA MeBaAOHOBOIL
KUCAOTHU. [TOCAIAOBHO KOHAEHCYIOUMCE,
IIICTh 130IIPEHOBUX OAWHUIIL YTBOPIO-
FOTB AIHIMHY MOAEKYAY 13 30 aTOMiB ByT-
AelTo, IIT0 Ma€ Ha3By CKBaAeH. Ha TperTiit
CTaAll BOHA [UKAI3YETBCH, IIePETBOPIO-
FOUYMCh y IIOXiAHe IUKAOIEHTAHIIEPriA-
podeHaHTpeHy — AaHOCTepuH. [lip
AIEF0 MOHOOKCUT'€HA3HOL CUCTEMU MeM-
OpaH eHAOIAA3MAaTUYHOIO PETUKYAYMY
B CTEPOIAHOMY KIABIII YTBOPIOETHCH
riAPOKCHUABHA Ipyna. Aaal A@HOCTEpPUH
yepes psp NPOMIKHUX IIPOAYKTIB y pe-
3yAbTaTi BTPATU TPHOX METHUABHUX I'PYII
TIEPETBOPIOETHCI Y XOAECTEPHH.

3a A00y B OpraHi3Mi AIOAMHU CHH-
Te3yeThed 0,9-1,0 T XorecTepuny. banse-
Ko 80 % 1€l KiAbKOCTI CUHTE3YEThCA Y
MIEeYiHIli, pelTa — Y KAITUHAX CAM30BOI
TOHKOTO KUIIIEYHUKQ, IIIKipY, HAAHUPKO-
BUX 3an03aX, HepBoBilt TKaHmHi. Dep-
MEHTH, HeOOXIAHI AASI CUHTE3Y XOAECTe-
PUHY, € ¥ BCIX KAITMHAX, 3@ BUHATKOM
€PUTPOLIUTIB.

CuHHTEe3 XOAECTEPUHY PETYAIOETHCI
AEKIABKOMa MeXaHi3MaMu. 30KpeMa, 3a
IPUHIIUIIOM HETaTUBHOT'O 3BOPOTHOTO
3B'SI3Ky XOAECTEPUH K KiHIIeBUHN IIPO-
AYKT TAaABMy€ aKTHMBHICTb UM IIPUTHIYYE
CHUHTe3 PeryAITOPHOTo (DepMeHTy MeTa-
OOAIYHOTO TIASIXY — [3-OKCH-[-MeThA-
TAyTapuA-KoA-peayKTasy, IIepIIoro cIe-
IM(PIYHOrO Ha IIbOMY LIAIXY (DEepMeHTY.
AKTUBHICTb PEAYKTa3U TFaAbMYeE TaKOXK

2 Auetun-KoA

|

AueToauetmn-KoA

/ Auetnn-KoA

\’ KoASH

[B-okcmn-p-metunrnytapun-KoA

|~ 2 HATIOH + H*

KoASH < ~ 2HAL®"
MeBanoHoBa kucnoTta

/3AT<D

co, | 30

“AkTuBHUI i3onpeH” Cs
Cs Cs

C10 CS

Cis

C40— ckBaneH

y
JTaHocTtepuH Cjy

XonectepuH C,;
Puc. 9.14. Cxema CUHTe3y XOAECTEPUHY.
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E— HOOC—CHz—Q—CHz—CHZOH + 2HAO®" + KoASH
OH

MeBaaroHoBa KucaAoma

NPOAYKT 1 peakiiii — MeBaAOHOBA KUCAOTA. [Ipw 3HAYHOMY HAAXOA KEHHI
XOAECTEPUHY 3 DKEIO B OPraHi3Mi IIPUTHIYYETBCSA CUHTE3 €HAOI'€HHOI'O XOAe-
creprHy. KpiM TOro, 11el peryAdTOpHUN (DepMEHT MO>Ke 3HaXOAUTUCH Y POC-
dopuAbOBaHiY (HeaKTUBHIN) i AedpocoprirboBaHilt (akTuBHIM) hopmax. ['Aro-
KaroH uepe3 aAeHINATIMKAA3HY CHUCTEMY 3HIDKYE aKTHBHICTH PEAYKTasHy, a
IHCYAiH, HaBIIaKK, HMABUIIYE. TaKUM UMHOM, IIPU TOAOAYBAHHI, KOAM CEKpelis
TAFOKAroHy IABHIIYETBCS, CUHTE3 XOAECTEPUHY 3aTaABMOBYETBCS, @ IIPU CIIO-
JKMBAHHI 3HQUHOI KIABKOCTI BYTA€BOAIB 1 JKUPIB ITiA AI€I0 IHCYAIHY — CTUMYARO-
eTbcs. [TopytieHHs peryasilii 6i0CHHTe3y XOAECTEPUHY € OAHUM i3 (DAKTOPIB,
110 BIIAMBAIOTH Ha PO3BUTOK aTE€POCKAEPO3Y.

12.2. TpaHCIIOPT XOA€CTEPUHY

[lepeHeceHHs XOAECTEPUHY KPOB'IO 3AIMCHIOETHCS Aimonporeinamu. Ha
CcXeMi II0Ka3aHO YTBOPEHHS AIIIOIIPOTEIHIB IIAa3MU KPOBI, IX IIUPKYASLIA I POABb
y [lepeHeCeHHi XOAeCTEPHHY Bi IIeUiHKY AQ IHITIMX TKaHWH i HaBNaku (puc. 9.15).
I3 mIeuiHKM XOAECTEpPUH BUHOCUTBECS PA30M 13 JKMPOM Y CKAAA]L ALTIOIIPOTEIHIB
Ay’Ke HU3BKOIL I'YCTMHU. Y KalliApax KUPOBOL U IHIINX TKAHWH AIIIOIIPOTEIHA-
irasza KaTanizye riapoais >xupiB AAHI, 1 >KUPHI KMCAOTH 3aXOIAIOIOTHCS KAITH-
Hamu. [licag BTpaTy 3HauHOI KinbKOCTI xupy AAHIT cTatoTh y maasMi Kposi
AITIOIIPOTEIHAMM HU3BKOI I'YCTUHW, OCKIABKY BMICT JKUPY B HUX 3HUJKYETHCH 13
50 % po 7 %, a xonecTepuHy 3pocTae Bip 20 % po 45-50 %. Y AinonporeiHax
MICTATBCS B OCHOBHOMY €(pipH XOAECTEPHHY, & He BIABHUN XOAECTEPUH.

I'onoBHa pyHKIIA AlnonporeiniB HU3bKOL rycTHA (AHI) — 1me Tpanc-
IIOPT XOAECTEPUHY AO IIO3alleUiHKOBUX OPraHiB I TKAHWH, A€ BIH BUKOPHCTO-
BYETBCS 9K CTPYKTYPHUU KOMIIOHEHT MeMOpaH 4l MONEPEAHUK IIPU CUHTEe3i
crepoipamx peuyoBrH. AHI' MatOTh MeHIIT po3MipH, HIK XiAOMIKpoHH Ta AAHT
(puc. 9.6), i 3aBAAKHK IILOMY 3AQTHI IIPOHUKATH Y IIO3aCyAMHHUM IIPOCTIP, Ae
3B'A3YIOTLCS i3 crienuivHIMM OiAKaMU-perienrTopaMyl Ha ITOBEPXHi KAITHH.
Kommaekcu AHIT 3 penerrropaMy HaAXOAATE IIASIXOM €HAOITUTO3Y Y KAITHHH,
ITCAST YOTO AITIOIIPOTEIHOBI YaCTMHKHN 3aXOIAIOIOTECS AizocoMamu. DepmeHTH
AI30COM TIAPOAI3YIOTH OIAKOBY i hOCCOAITTIAHY OOOAOHKY AITTOITPOTEIHIB, TiAPO-
Al3YIOTH e(ipy XOAeCTepHHY, IO MICTATBCA B SAPL MilleAr. Y pPe3yAbTaTi B
KAITMHAX 3pOCTa€ BMICT BIABHOTO XOAECTEPHHY, SKUM a00 BUKOPUCTOBYETHCS
MM TIOOYAOBU MeMOpaH 1 CUHTe3y CTEPOIAHWX PEUYOBHH (TOPMOHIB, BiTaMiHy
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IMeuyinka Kpos Kuposa i inmri

npHr TKaHUHHA
b
dn |— NOHr | ——— ——— | Kupni Kucromu
Tp A Tp>X+EX l
X
EX S+oh Tp
ﬂlBF Pi3Hi TKaHUHN
oron -— %‘UI;?K-peuenmon
JIHM-BP j
vy, chepmeHTH nisocom
ner X, XK, ®J1, amiHokucnotun
X |«—x| <4~ EX (aeno)
ropmoHu, D,
nBr

Puc. 9.15. Meta6oAi3M AinomnpoTteiniB naa3mm Kposi:
B — 6irok; DA — ¢pocgoainigu;, Tp — mpuayuaraivepun; X — xorecmepun, EX — egpipu
xorecmepury; KK — XKupHI Kucromu.
D,), abo AETIOHYETHCS y BUTAIAL XOAECTEPHAIB. [TiABUIIIEHHSI BMICTy XOAeCTe-
PUHY B KAITMHAX [IPUTHIYYE CUHTEe3 Y HUX OiAKiB-penerrtopis Ao AHI' I, TakuM
YMHOM, 3MEHIIyE 3aXOINEHHSI KAITMHAMU HOBHMX AIMIOIIPOTEIHOBUX YaCTHHOK.
Lle, y cBOIO "epry, Ipru3BeAe AO 3POCTaHHS KOHIIEHTPAllil XOAeCTEPHHY B KPOBI.
['Ipm cr1apAKOBIM CiMelHIlN ritepXoaecTeprHeMil (TiepOeTaninonpoTeiHeMii)
BHACAAOK T€HETMYHOTO Ae(PeKTy Ud MOPYIIEeHHI CMHTe3y OiAKiB-pellenTopiB
20 AHI' 3HIWKY€ETBCS TIOTAMHAHHS AIIIOIIPOTEIHIB KAITUHAMU. Y KPOBL 3pOCTae
koHneHTpanis AHI 1 XorecTeprHy, SKUU MICTUTBECA y IIUX Alntoniporeinax. [Ipu
IIi¥1 CITAAKOBIM XBOPOOI Ay’Ke PaHO PO3BUBAETHECS aTEPOCKAEPO3. ['oMo3uroTHa
dopma 1iel XBOpoOM IIPHU3BOAUTE A0 CMepTi Y Billi A0 20 POKIiB.
TpaHCIOPT XOAECTEPUHY BiA KAITUH PI3HUX OPraHiB i TKAHUH AO IIeYiH-
KU 3AIMCHIOETBCA 3@ AOIIOMOTI'OIO ATIOIIPOTEIHIB BUCOKOL I'ycTuHU (ABI'). BoHn
YTBOPIOIOTHCS B IIE€UiHIN, HAAXOAATE Y KPOB 1 3a0MPAOTh HAAAUIIIOK XOAECTe-
PUHY i3 TOBepXHi Nepr(pepryHNX KAITUH. MOAEKYAU BIABHOTO XOAECTEPUHY
i3 MeMOpaH KAITMH HaAXOAATH Y 30BHIITHIO 000AOHKY ABI, Ae po3MilytoTh-
csl MK TippocoOHUMU AaHITIoraMu PocqoAimiaiB. Y mra3zmi Kposi 3 ABI
3B'SI3YETHCS (PEPMEHT ACIUTHH-XOAECTepHH-alluATpaHc(epa3a (CKOPOYeHO
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AXAT). et (pbepMeHT KaTani3ye peakiiito yTBOpPeHHS e(ipiB XOAeCTepUHY
3@ PAXyHOK IIepeHEeCeHHs 3aAUIIKY JKUPHOI KUCAOTH 13 MOAOKeHHs C-2 XOA-
iHochaTHpy (ASIIUTHHY) Ha XOAECTEPHH:

2
R1_C_O_CH2
?
Rp~C-0-CH 0 + HOR
1l
CHy=0~P=0~CH,—CH,—N"(CHa)s
Xoaingocgpamug © XoaecmepuH
I
R1_C_O_(|:H2 O
"
N HO_(|:H o + R,—C-0O—-R

11 +
CHZ_O_I?_O_CHZ_CHZ_N (CH3)3

ANi3oxoringpochamug OH E¢ip xorecmepuny

O6upaBa cyocTpaTty, XoAiH(ocdaTHA i XOAeCTEPHH, AOKAAI30BaHi ITOPSA
y 30BHIiNIHIY 000AoHITI ABI'. OCKIABKY MPOAYKTH peakilii — edipy XoaecTe-
PUHY — He MalOThb IAPO(MIABHOL YaCTWHY, BOHU II€PEMIIIAIOTHCS i3 ODOAOH-
KU AIONPOTeiHy B MOro SAPO. BHACAIAOK IIBOTO BMICT XOAECTEPHHY B 000-
AOCHIIL AITIONIPOTEIHY 3MEHIIYETBCA 1 3BIABHAETBCA MICIE AAA HAAXOAKEHHS
HOBUX IOPIIiNl XOAeCTepUHY. Y XOAiHGOoChaThAl B ToAroKeHHI C-2 pueAaHi
B OCHOBHOMY HEHACHYEHi JKUPHI KUCAOTH, TOMY YTBOPIOIOTLCS epiph XoAaec-
TEPUHY 3 AIHOAEBOIO KHUCAOTOIO.

OOMIH XOAECTEPUHOM 1 MOTO eipaMu 3AIMCHIOETHCS 1 MK [TUPKYAIOFO-
YUMH Y KPOBI AIMIONIPOTEIHaMH, NPU IIBOMY BIABHUM XOAECTEPHH, @ TaKOK
docdonimiam i TpuanuATAitiepunu nepenocsaTbes i3 AAHI i AHI ao ABI, a
Ha IX MiCIle IepeHOCAThCS edipu XoaecTepuHy. KpiMm Toro, AinmomporeiHu
PI3HUX KAACIB OOMIHIOIOTECS OIAKAMY, IIIO BXOAATH AO CKAAAY OOOAOHKM dac-
THHOK. BHacAIAOK 1Inx nepeHeceHb ABI, fKi HAAXOAATSH i3 ITediHKM y (popMi
AWCKY, CTAlOTh COepUYHNUMH. B IX gApi MICTHTBCSI BEAWKA KIABKICTH edipiB
xorectepuny. Came ABI' cpepmuHoi (popMHM 3aXOIAIOIOTHECA IIEUiHKOIO.
3aaTHicTb ABIT 3a0upaTit HApAMIIIOK XOASCTEPHHY Bia KAITHH i iHIIINX AITIOIIPO-
TEIHIB, IIEPEBOAUTH MO0 Y XOAECTEPUAU 1 TPAHCIOPTYBATU AO IIEUIHKU, Ae
XOAECTEPHH 3a3HA€E IIOAAABIINX [IEPETBOPEHE, 3a0e3Ieuye IX aHTHATEePOTeH-
HY Aifo. Y meuinni ABI' po3maparoThCs, XOAECTEPUH BUBIABHIOETHCS i ITOMIOB-
HIOE 3ararbHUM (POHA XOAeCTepHHY. KAITUHU NMEediHKN 3aXOIAIOIOTh TaKOK
AHI" penerrropamM MexaHi3MOM. [ Tpr IIbOMY BUKAIOUAETHCS CUHTE3 Y IIEUiHIT
€HAOT'E€HHOI'O XOAeCTEepHHY, cuHTe3 Oinka — KommoHeHTa AAHIY a BKaro-
4YaeThCA CUHTe3 Oinka — KommoHeHTa ABIT. ThM caMuMM NPUTHIYYETBCSA CEK-
petiga AAHI' i ctumyaroeTsesa cekperttia ABT
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12.3. BmicT X0OAecTepuHy B opraHizmi

BMicT XOAecTeprHY B OpraHax i TKaHWHAX ITIATPUMYETBCS 3@ AOIIOMO-
TOXO TIeBHUX MEeXaHIi3MiB Ha IIOCTIMHOMY PiBHI. 3araabHa KIABKICTB XOAECTe-
pUHY B opraHi3mi AropAuHU ckaapae 100-150 r. IlopHs 3 DKero HapXOAWTL
0,3- 0,5 r i cunTesyeTbeca A0 1 1. [Ipu XapuyBaHHI POCAMHHOIO DKelO, B SKil
XOAECTEPUHY MaAO, CUHTE3YEThCA OIABIIIA MOTO KIABKICTh. BuBepeHHS XoAe-
CTEPUHY 3 OPraHi3My 3AIMCHIOETBCA 2 MAgxaMu. OAHA 94aCTHHA XOAeCTepH-
Hy (6Am3bKO 0,5 T 3a A00Y) IEpETBOPIOETHCA Y MEYiHIll B KOBYHI KMCAOTH,
3araAbHa KiABKICTh SKUX B OpPraHi3Mi He 3pOCTa€, OCKIABKM TaKa K KiABKICThb
JKOBUHUX KUCAOT BUBOAWUTHCS 3 OpPraHizMy. Apyra 4aCTHHA BIABHOT'O XOAeC-
TEPUHY €KCKPETYETBCS Y KOBY 1 IOTPANAZIE B KUIIEYHUK, SKACh YaCTKa
1oro BCMOKTYeTbCH, @ 0,5-1,0 T IMOAEHHO BHBOAWUTBECS 3 KAAOM Y BUTASGAL
KOITPOCTAHOAY — IIPOAYKTY IIepEeTBOPEHHS XOAeCTEPHUHY (hepMeHTaMM1 MiKpO-
oprasisMis. Ay>Ke Maad KiABKICTb XOAECTEPUHY IIePETBOPIOETLCS Y CTEPOIAHI
TOPMOHM i BiTamiH Ds.

TakuM 4MHOM, B OpPraHi3Mi AFOAMHM CIIOCTEPIraEThbCs AMHAMIUYHA PIBHO-
Bara: CyMapHa KiABKICTb XOAECTEPHHY, SKUU HAAXOAUTD 3 KEIO 1 CUHTE3YETh-
€ y TKAHUHAX, AOPIBHIOE CyMapHIN KiABKOCTI, 1110 BUBOAUTHCS Yepe3 KHUIIey-
HUK i IIepeTBOPIOETHCS y JKOBUHI KUCAOTH. |[HTEHCUBHICTE CHHTE3Y XOAECTe-
PUHY B IEYiHIIl 3aA€KUTH Bia KIABKOCTI, IKa BCMOKTYETHCS Y KUIIEUHUKY, a
TaKOK HAAXOAUTH BiA IIO3ANEYIHKOBUX TKAHWH Y CKAAAL AlntonporelHis. [lo-
APYyTe, CUHTE3 XOAeCTEPUHY 3HAXOAUTHCA ITiA TOPMOHAABHUM KOHTPOAEM, ITI0,
Y CBOIO Yepry, BU3HAYA€EThCS yMOBAMU 3a0e3IeueHHsI OpraHi3My >XKHUpaMu i
ByIrAeBOAAMU. [ 10-TpeTe, yTBOPEHHS JKOBUHMX KUCAOT TAKOK PETYAIOETHCS 3a
IIPUHIUIIOM HETaTHBHOI'O 3BOPOTHOTO 3B'sI3KY. TOMY IIOPYIIIEHHSI eHTepore-
MIaTUYHOIL IUPKYALIIil 1 eKCKpellil JKOBYHUX KMUCAOT BIIAMBAE Ha IIepETBOPEH-
HS XOAECTEPHUHY B JKOBYHI KUCAOTH. KpiM TOTO, JKOBUHI KUCAOTHU IIPSIMO BIIAU-
BAIOTh Ha IIBUAKICTH CUHTE3Y XOAECTEPHUHY B KAITMHAX CAM30BOI KUIIIEYHU-
KQ, TaABMYIOUYHM @KTUBHICTB PeryAITOPHOrO (pepMenTy. Ilo-ueTBepTE, 3MiHU Y
PIBHI XOAECTEPHHY IIAA3MU KPOBI CIIOCTEPITaIOTHCS Y BIAIIOBIAL Ha 3MiHU
HACWYEHOCT] JKUPHUX KUCAOT DKi. HUuM Oirbllle HACMYEHI KUCAOTU DKi, TUM
BUIIA KOHIIEHTPALliA XOAECTEPUHY B IIAA3Mi.

[NopytieHHsT 6anaHCY HAAXOAKEHHS i BUBEACHHS XOAECTEPHUHY ITPU3BO-
AATH AO 3MIHM BMICTYy MOTO B TKa@HWHAX 1 KpoBi. [TIABUIIIEHHSA KOHIIEeHTPALIil
XOAECTEPHHY B IIAA3Mi KPOBI (TillepxoaecTepruHeMis) 1 IOPYIIeHHs y CUCTeMi
AIMIOIIPOTEIHIB, 110 TPAHCIOPTYIOTh XOAECTEPUH, BIAIIPAOTH IIPOBIAHY POAB Y
PO3BUTKY aTepOCKAEpO3Y i MOB'A3aHUX 3 HUM 3aXBOPIOBAHb — iIIeMiuHOI
XBOPOOU CepId Ta IHCYABTY.

[Tle OAHMM IIQTOAOIIYHMM IIPOLIECOM, SKWUM 3YMOBAEHUU IIOPYIIEHHSM
BMICTy XOAECTEPUHY i JKOBUHUX KUCAOT, € JKOBUHOKaM siHa XBopooa. Y >KoBUi
XOAECTEPHH YTPUMYETBECS B PO3UMHEHOMY CTaHI 3aBAIKU YTBOPEHHIO MiIleA
i3 >KOBUHUMU KHUCAOTaMu i pocdoanimipamMmu. HecTaua >KOBUHUX KHUCAOT i
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IIepeHaCUYeHHs JKOBYl XOAeCTEPUHOM IIPU3BOAATH AO MOTO KPUCTaAi3allil i1
YTBOPEHHs KaMeHiB. [IprunHamMu MOKyTb OyTH NOPYIIEHHS BCMOKTYBAHHS
SKOBYHUX KUCAOT y KUIIEYHUKY, 3HIDKEHHS CUHTe3Y IX y [IeUiHIl, 3aKy[IOPEHHS
SKOBUHMX HIAIXIB. OCapKeHHIO XOAECTEPUHY CIPHSIOTH 3allaAbHI 3aXBOPIO-
BAHHA JKOBUHOTI'O MiXypa.

12.4. TinepainonpoTeinemii. ATepocKAepo3

Y 1mAa3Mi KpoBi 3HAXOAATHCS BIABHI JKUPHI KMCAOTH, SKUPU (TPHAITHA-
TAitleprHM), pocdoAimian, xorecTepuH i ¥ioro edipu. [Tpu 1boMy BiAbHI JKUPHI
KUCAOTHU IIEPEHOCATBECS Y BUTASIAL KOMIINEKCIB 3 aAbOYMIHOM, a JKUPH, POC-
(POAIIIIAY, XOAECTEPUH 1 XONECTEPUAN — Y CKAQAL AinonipoTeiHis. [TiaBuineH-
HA YU 3HWKEHHA KOHIIEHTPAllll y IAa3Mi KPOBI IIEBHUX KAACIB AIITONIPOTEIHIB
CYIIPOBOAKYETBHCS BIATIOBIAHOIO 3MiHOIO KOHIIEHTpAllil JKUPIB, XOAECTEPUHY 1
poconimiaie. Y KAIHIUHIN IPAKTUL 3HAYHO YaCTIIlle 3yCTPIYatOThCS TIepA-
inonpotTeineMii (rinepaimiaeMii). 3a IpUYMHAMI PO3BUTKY PO3Pi3HAIOTH Ilep-
BUHHI (reHeTWYHi) i BTOPUHHI (aAiMEHTapHI Ta BHACAIAOK IHIIIKWX 3aXBOPIO-
BaHb) rinepainonpoteineMii. AjeTa, 6araTa BUCOKOKAAOPIMHUMU ITPOAYKTA-
MM, i HAAAHIITKOBA Maca TiAa CIIPUSIIOTh MaHipecTallil MepBUHHUX 3aXBOPIOBAHb.

Ha ocHOBI 3MiH CITiBBIAHOIIIEHB AIIOITPOTEIHOBUX PPAKIIiM ITAA3MM KPOBI
PO3PI3HSIOTH I'SITh TUIIIB TilepainonporeineMin: I — rimepxiroMikpoHeMis;
I — rimep-P-ainonporeinemis i rinep-P-ainonporeinemis 3 rinepipe-f-aimo-
nporteinemieto; III — rimepainonporeinemiss 3 aHOMaABHUMU [-AintompoTei-
HaMU, gKi BUHUKAOTh BHACAIAOK ITOpylleHHd epersopeHHsa NAHID y AHT
IV — rinepmpe-p-aimonpoTeitemist; V. — rineprpe-p-aimonpoTeitemis i rimep-
xXiroMmikpoHeMis. TIpu BHCOKIiM KOHIIEHTpAIlil XiAOMIKpOHIB i mpe-PB-aimo-
npoteinis (tTunu I, IV, V rinepainonpoTteinemill) Ma€e MicIie 3Ha4HO 30iAbIIIe-
HUU pPiBEHb TPHUAIUATAIIIEPUHIB, @ KOHIIEHTPAIli XOAeCTEPHHY MOXKe 3Ha-
XOAUTHCH ¥ Meykax HopMU (3,9-5,5 MMOAB/A) UM TIOMIPHO 30iABITYBATHCE.
CrocTepiratoTbCsl O’KUPIHHSA, KCAHTOMATO3 i, 3HAYHO PiAllle, aTEPOCKAEPO3.
Twunwu II i Il rinepainonpoTeiHeMill XapaKTEPU3YIOThCSA PI3KUM 3POCTAHHAM
KOHIIEHTpallil B KPOBI XOAECTEPHUHY 1 TOMY IPOSBASIOTECS ATEPOCKAEPO-
TUYHUMHU [OPYIIEHHSIMU.

PiBenn AHI', a 3HQuUTE, i XOAECTEPUHY, 3HAYHO 3POCTAE IIPU THOMyHKIIii
IIUTOTIOAIOHOI 3aA03H, TimepyHKIII KOpr HAAHMPKOBUX 3aA03, YPASKEHHIX
HUPOK. [Ipu 1yKpoBOMY AlabeTi, IaHKPETUTAX, TeIIaTUTi, XPOHIYHOMY aAKOTro-
Ai3Mi KoHneHTpania AHIT maABHUIIyeTbCA MeHINle, @ 3HAYHO 3POCTA€ PiBEHb
AAHT. Takum 4rHOM, 3pOCTaHHS BMICTY B TIAA3Mi KPOBi XOAECTEPUHY B CKAAAL
AHI i, menmoro miporo, AAHI miaBulllye pusuk po3BUTKY aTE€POCKAEPOTHUY-
HOTO IIPOIIECY.

IMoTy>xHMM (PaKTOPOM 3aXUCTy OPTaHi3My Bia PO3BUTKY aTEPOCKAEPO3Y
€ MABUIEHW PiBeHb Yy NAa3Mi KpoBi ABI', gKi yCyBarOTh HAAAUIIIOK XOAECTe-
PUHY i3 KAITHH. SIKIIO 3pOCTaHHS KOHIEHTPAllil y mAa3Mi KPOBi 3araAbHOTO
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XOAECTEPUHY INABUIIYE PU3UK PO3BUTKY aTEPOCKAEPO3Y, TO 3POCTAHHS BMICTY
XOAEeCTepHHY B CKAaal ABI™ 1oro 3HMKye. HeBipoOMO, 4OMYy y A€IKUX AFOAEU
KOHIIeHTpalligd B maa3mi Kposi ABI' Oiabllla, @ B IHIINX — MeHINA. 30KpeMa,
BUCOKMM piBeHb ABI” criocTepiraeThest B 0Cif, 1110 3aiiMatOThCSI BayKKOIO (pi3my-
HOIO IIpallelo, y JKIHOK — 'y BIIll CTAaTeBOl 3PIAOCTI.

Crpusie pO3BUTKY aTEPOCKAEPO3Y IIABUINEHUNU PIBEHb y KPOBL TPU-
AITUATAITIeprHIB. BaskArBe 3HaUeHHS Ma€ MPUPOAA JKUPHUX KUCAOT. Tak, CIIO>KHU-
BaHHY TBAPUHHUX JKUPIB 13 HACMYEHNUMHU JKUPHUMU KHUCAOTAMU 1 HeAOCTada
TIOAIHEeHaCMYeHUX >KUPHUX KUCAOT MOXKYTh CIPUUUHATH Y 0araThboX AIOAEH
IIABUIIIEHHS BMICTYy B CHPOBATL KPOBI TPHUALIUATAIIIEPUHIB, XOAECCTEPUHY 1
AHI" Ta 3umkennsa sMicty ABI'. [TokasaHo, 110 OAIHeHACHUYeH] KUPHI KUC-
AOTH OOME>KYIOTh BCMOKTYBAHHS B KUIIIEUHUKY Xap4OBOT'O XOAECTEPHHY, CTH-
MYAIOIOTB Y II€UiHIli CUHTEe3 JKOBUHMX KHCAOT, 3araAbMOBYIOTh CUHTE3 i CeK-
pettito AAHIT, nposiBASGIOYM TaKUM YMHOM aHTHATEPOTeHHUN e(eKT.

AN PO3BUTKY @TEPOCKAEPOTHYHOTIO ITPOIlecy HeoOXiAHI, KpiM HOpPYIlIeHb
KOHIIEHTpALlil AIIIIAIB KPOBI, XOU HE3HAUHI MOIIKOAKEHHS €HAOTEAII0 CYAWH,
gKI BUHUKAIOTh BHACAIAOK ITIABUIIEHOIO TUCKY KPOBI, 3allaABHUX IIPOLECIB,
CTPECIB, IOPYIIEHb 3rOPTaHHSA KPOBI, All TOKCUYHUX areHTIB (HIKOTUHY, €HAO-
TOKCHHIB TOIIO). AINONPOTEIHN HU3BKOL I'yCTUHH [IPOHUKAIOTH B IHTHMY,
TIOTAMHAIOTHECST TAGAKOM 'SI30BUMM KAITMHAMM Ta KAITMHAMM KPOBi 1 HAKOMH-
UyIOTBCS ITiA eHpAOTeAleM cypuH. KpiM Toro, AHIT MOXKYTB yTBOPIOBATHA KOMII-
AEKCH 3 KUCAMMU TAiIKO3aMiHOTAIKaHaMU i TAIKOITPOTeIHaMU, SKUM TIPUTaMaHHi
ABTOIMYHHI BAACTUBOCTI. [ IpHAITyCKaeTbC MOJKAUBICTE YTBOPEHHS ABTOAQHTUTIA
i PO3BUTOK NATOAOTIYHOTO IIPOLECY 3a THUIIOM aBTOIMyHHOro. {DaronuToBaHi
AITIONIPOTETHY ITAAQIOTHCS PO3IIEIAEHHIO IIA Al€0 PepMeHTIB Ai30ocoM. Biaky,
POCHOAIITIAK, TPUALUATAIEPUHN YTHUAIZYIOTBCS, @ MOAEKYAU XOAECTEPHHY,
SKI He PO3IIENAIOIOTECSA AAAlL, YTBOPIOIOTH €(ipy 3 MACASIHOIO KHUCAOTOIO i
HAKOIINYYIOTHCS Y BEAUKUX KIABKOCTSAX. BHACAIAOK 3HQUHUX CTPYKTYPHUX i
(PYHKITIOHAABHUX 3MiH MeMOpPaH KAITUHYM THHYTh. ATEPOreHHI OAAIIKY 13 IIPOo-
AYKTIB AI3UCY KAITHH 1 XOAECTEPUHY NMOKPUBAIOTHCS KAIICYAOIO 13 CIIOAYYHOI
TKaHWHU, MAe iHTEeHCHBHA IIpoAidpepartia ¢iopobracTiB. CTIHKM CYAWUH Ae-
OPMYOTECS, CTaOTh JKOPCTKUMU, Ha ITIOBEPXHI OASIIIOK PO3BUBAETHCS TPOMO,
IIPOCBIT CYAUH 3BY’KYETBCSA &K AO 3aKYIIOPEHHS

AN AIKyBaHHSI aTE€pPOCKAEPO3Y BUKOPHUCTOBYIOTH Al€TOTepariro (ooMe-
SKEHHSI XOAECTEPHHY, JKUPIB 3 HaCHYEHNMU JKUPHUMHU KUCAOTAMU, KaAOpik-
HOCTI pallioHy, HIABUIIEHE CIIOKUBAHHS ITIOAIHEHACUYEHUX JKUPHUX KUCAOT,
POCAMHHOI KAITKOBUHU, TTEKTHUHIB), AIKM PI3HUX MeXaHi3MiB Ail (iHTiGiTOpu
CHUHTE3Yy XOAECTEPHHY, CTUMYAATOPU CUHTE3y JKOBUHMX KHUCAOT, IIPEIapaTy,
dKI CTUMYAIOIOTH cuHTe3 ABI', MABUIIYIOTH aKTHBHICTE AIIONPOTEIHAITIA3H,
3B'SI3YIOTh y KHUIIIEYHUKY JKOBUHI KUCAOTU i OOMEKYIOTH iX BCMOKTYBaHHS,
IpenapaTu MOAIHEeHACHYeHNX SKUPHUX KHCAOT i3 MOPCBKUX IPOAYKTIB), a
TaKO’K PIi3HI BUAU ITAA3MOOOMiHY, COpPOIIii aTepOreHHUX AIMONPOTEiHiB Ha
CHelliaAbHUX TTOAIMEepax.
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13. TIEPOKCUAHE OKVICHEHHS AIITIAIB (ITOA)

Henacuueni >KupHi KUCAOTU OKMCHIOIOTBHCS HePepPMEHTAaTUBHUM IIIAS-
XOM 3a MIiCIIeM ITOABIMHUX 3B'SI3KiB ITiA AIEFO OKMCHIOBAUYIB, HAIIPUKAAA, IIe-
pokcupy BopHIO H,O,, CYNEpOKCHAHOTO PAAUKAAY Oz', TIAPOKCHUABHOTO
papukanry OH*®, BIABHUX paAWKaAiB OpraHigHUX CIIOAYK. Hamprkaap, oxkuc-
HEHHS AIHOAEBOI KUCAOTH:

0,

O,

/\/\/CH_HC\\/:\/\N\/COOH
0,

0-0
AN CH-HC (=~ A AN COOH

Crnouatky Iip, Al€to 0, YTBOPIOETHCS BIABHUN PAAUKAA JKUPHOI KHUCAO-
TH, SIKUM AETKO IIPUEAHYE MOAEKYASIPHUU KUCEHb, IIePeTBOPIOIOYNCEH Y IIe-
porcupHUU papmKan R-O-O°. OcTaHHIM B3aEMOAIE 3 IHIIIOIO MOAEKYAOIO
JKUPHOI KUCAOTH:
o~ o-on
_CH— * —CH,— ——= _CH— * —CH—

[lepoxkcUAHUM PAAUKAA BIAHOBAKOETBCS AO TAPOIIEPOKCUAY JKUPHOI KUC-
AOTH, a >KUPHA KUCAOTA, OKUCHIOIOUUCE, AQ€ BIABHUM PAAUKaA, SIKUN 3HOBY
B3aeMopi€ 3 O,, YTBOPIOETHCSA IEPOKCUAHUM PAAUKAA 1 IPOAOBIKYETHCS AQH-
IIFOTOBUM IIPOIleC OKUCHEHHS BCE HOBUX MOAEKYA JKUPHUX KUCAOT. AKTHBHI
dopMU KUCHIO TTOTPiOHI TIABKM AA4 iHIITiallii AQHIIFOTOBOTO MPOIIECY OKMC-
HEeHHS HeHaCUYeHUX >KUPHUX KUCAOT, @ AQAl BeCh 4aC TeHEepPYIOThCS PapU-
KaAbHI YaCTUHKHU 1 IIPOIeC CaMOILATPUMYETHCA. [IepOKCUAM KUPHUX KUC-
AOT Ay’Ke HecCTabiABbHI i po3maparoThCs MIASIXOM po3puBy -C-C- 3B'SI3KYy,
CYCiAHBOTO 13 NEPOKCHAHOIO IPymoro. [ITpr IbOMY yTBOPIOIOTBECS KOPOTIII
CIIOAYKHY, SKIi AQAL IIAAQIOTBCS IIEPOKCUAHOMY OKHWCHeHH!O. KiHIleBUM IIpo-
AYKTOM € MAaAOHOBUU AlAABAETIA,

TakuM IINAIXOM OKHUCHIOIOTHCS SK BIABHI JKMPHI KUCAOTH, TaK i 3aAUIIKA
HEHACUYEHUX KUPHUX KUCAOT Y CKAaAL POCOAIAIB, TAiKOAIAIB. [Ipornec
Ha3UBAETHCS MEPOKCUAHUM OKUCHEHHAM AImiaiB ([TOA). Ockirbku pocdoni-
AW € OCHOBHUMU KOMIIOHeHTamMu meMOpaH, To [TOA 3ymoBAtoe dparmen-
Tallito MeMOpaH, 3MiHIOE KOH(OPMAIIilO AiMAIB, TPUBOAUTE AO YTBOPEHHS
KOBAACHTHUX 3IIMBAHb MK MOAEKYAQMM AIMIAIB, MDK AlMpAaMU 1 OiAKaMUA.
YTBOPEHHS IIEPOKCHAIB AIMMAIB MOYKe CIIPUYMHUTHA OKUCHEHHS MeMOPaHHUX
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OinkiB. TakuM umHOM, IIOA 3yMOBAIOE pI3Ke IOLIKOAJKEHHS CTPYKTYPHU 1
yHKIIINT MeMOpaH BHYTPIITHBOKAITUHHUX OpPraHeA, IMAAa3MaTHYHOI MeMOpa-
HU. Bce 1le TpHU3BOAUTH A0 PO3BUTKY CEPHO3HMX HE3BOPOTHMX 3MiH, SKi 3y-
MOBAIOIOTH 3aru0enb KAITHH. I3 BiKOM HarpoMapXKeHHS ITEePOKCHAIB AIMiAiB
IIPUCKOPIOE CTAPIHHSA OPraHi3My.

Y HOPMaABHUX yMOBaX KAITMHHM 3aXMIAIOTHE ceOe BiA All OKMCHIOBAUIB.
Iagxy iHaKTHBAIll aKTUBHUX (POPM KHCHIO IIA Al€l0 (pepMeHTIB cymep-
OKCHUAAMCMYTAa3H, KaTaAa3y, TAYTaTIOHIIEPOKCHAA3U PO3TASHYTI y po3a,. 7.8.

[HaKTHBAaITSl TEPOKCUAIB AIMAIB BiAOYBa€THCS (DEPMEHTATUBHUM IIIAS-
XOM (TAYTaTIOHIIEPOKCHAA30I0) 1 HedpepMeHTaTUBHO Bitaminamu E, C i1 iHmm-
MM QHTHOKCUAQHTaMU. [ AyTaTIOHIIEPOKCHAQ3a KAaTaAi3ye PEaKIlito BIAHOBAEHHS
TIEPOKCUAIB JKUPHUX KUCAOT TAyTaTioHoMm ([-SH):

2r-SH + >CH-0-OH ——= -S-S-T + CH=OH + H,0

OkKucHeHa (popMa IAyTaTiOHy NEPEXOAUTE Y BIAHOBAEHY ITiA AIE€IO TAY-
TaTIOHPEAYKTAa3M:

M-S-S-T + HAJOH + H* —— 2I-SH + HALl®*

AHTHOKCHUAQHTHU THUITY BiTaMiHy E 0OpHBatOTh AQHIIOTOBY Peakxliito Iep-
OKCHAHOTO OKMCHEHHSI >KUPHUX KHCAOT 3aBAIKU 3AAQTHOCTI OKMCHIOBATHCh
BIABHUMU PAAUKANAMU JKUPHUX KUCAOT, SKi IIPU [IBOMY BIAHOBAIOKOTBCS.

Piens [TOA moske 3pocTaTit abO BHACAIAOK MOPYIIIEHHS MeXaHi3MiB
iHaKTUBAIlil (HaTpuKAaA, pu rinosiTaminosax E i C), abo BHaACAIAOK TTiABU-
IIEHOI'O YTBOPEHHS IIEPOKCHUAIB AlINAIB, KOAM QHTUOKCUAQHTHI CUCTEMU
OpraHi3aMy He MOJKYTb IIOBHICTIO IX HeUTpanizyBaTu. IHTeHcuBHicTE TTOA
IIOCUAIOETBCSI TIPU All TAKMX TOKCHUYHUX PEUOBUH, K YOTUPUXAOPUCTUU
BYyTA€llb Ta IHIIN TAAOT€HOBYTAEBOAHI, OIIPOMIHEHHI.

TECTOBI 3ABAAHHS AAST CAMOKOHTPOAIO
3 PO3AIAY "AITTIAN"

1. I'lpu ariMeHTapHIil rinepainemii B KpoBi 30IABIIYETHCSI BMICT:
A. @ocdonimipis.

B. TpurainepuHsis.

C. XoAecTepuHy.

D. I'AIKOAIITIAIB.

E. XinoMikpoHiB.

2. 3 4Oro CUHTE3YIOThCSI KETOHOBI TiAa B MEUiHIIi?
A. Bytupua-KoA.
B. Attua-KoA.
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C. Amtetun-KoA.
D. I'pomionir-KoA.
E. Cyxiuniar-KoA.

3. lNnepkeToHEMIis CIIOCTEPIraEThCA B HIDKUEIIepepaxoBaHUX BUAAKAX, KPiM:
A. TonopyBaHHS.

B. LlykpoBui1 piaber.

C. HapAnmkoBe CIIOKMBAHHS BYTA€BOAIB.

D. AoBrorpuBaauii cTpec.

E. TupeoTOKCHKO3.

4. KrucaoTy, 10 € He3aMIHHUMU (€CEHIJIaABHUMU) AAS OPraHi3My AIOAWMHU:
A. A\inoeBa, CTeapmHOBQ, TaABMITHHOBA.

B. OaeinoBa, AiHOAEBA, AIHOACHOBA.

C. INTaAbMITHHOBQ, CTEAPUHOBA, apPXiAOHOBA.

D. ApaxipoHOBa, AIHOAEHOBQ, AiHOAEBa.

E. Macasiaa, oareiHOBa, AiHOAEBA.

5. JKupoBoMmy ItepepoaKeHHIO IEeUiHKY 3aIl100iraloTh AIIIOTPOIIHI PEYOBUHU.

SKi 3 HIKUYeIllepepaXxoBaHUX PEUOBUH BIAHOCATHCS AO HUX ?

A. MeTioHiH.

B. XoaecTepuH.
C. Biaipy6in.
D. I'Ainum.

E. I'rtokoaza.

6. SIkuii 3 HUKYellepepaxoBaHUX MeTaOOAITIB YTBOPIOETHCS IIPU OKUCHEHHI

SKUPHUX KUCAOT 3 HEIapHOIO KiABKICTIO BYTA€IleBUX aTOMIB?

394

A. TTpomionin-KoA.
B. Bytupna-KoA.

C. Manonir-KoA.

D. Enoir-KoA.

E. Antetoanietun-KoA.

7. Ha mo4aTKOBUX CTaAsIX CMHTE3y XOAECTEPHHY 3 alleTUA-KOA yTBOPIOETHCS:
A. ManoHOBa KUCAOTA.

B. MeBanoHOBa KMCAOTA.

C. @®ocaTrpHa KUCAOTa.

D. MoaoO4YHa KUCAOTA.

E. TlipoBuHOIrpapHa KMCAOTA.

8. ['opMOH, 110 IIPUTHIYYE AINIOAI3 ¥ JKUPOBIiH TKaHUHI:
A. TaCyAin.

B. Aapenanin.

C. I'AtoKaroH.

D. Tupokcus.

E. KopTuKOTpOIIiH.



9. Ao yTBOpPEHHS Ai30POCHOAIIIAIB Y KUIIIEUYHUKY IIPU3BOAUTD Ais:
A. @ocdoninazu A;.

B. ®ochoninazu A,.

C. ®ocdoninazu C.

D. ®ocdoninazu D.

E. @ocdoanrinazu B.

10. EMyABI'yBaHHS JKUPY B KUIIIEUHUKY BIAOYBAETHCS ITiA BIIAUBOM:
A. HeHacHYeHNX JKUPHUX KUCAOT.

B. HacnueHuX >KUPHUX KUCAOT.

C. ’)KOBUHUX KUCAOT.

D. Bikap6oHaris.

E. @ocdaris.

11. XBOopui 3BepHYBCS AO AlKaps 31 CKapraMu Ha IIOraHe CaMOIIOYYTTS MiCAS
IIPUMOMY KUPHOI 1IXKi, 4aCTi IPOHOCH, CXyAHEHH. [IpuyrHaMu [UX SBUIL, MOXKYTh
OyTH HACTYIIHI, KpiM:

A. TTaHKpeaTury.

B. EHTEpOKOAITY.

C. l'actpury.

D. JKoBuHOKaM'sTHOI XBOPOOH.

E. lenatury.

12. >KoBuHi KUCAOTHU B CKAQA] JKOBUI 3HAXOAATHCS B KOH 'TOTOBAHOMY CTaHi 3:
A. XonecTepuHOM.

B. BiaipyOiHOM.

C. TAilIMHOM i araHIHOM.

D. I'rinuHOM 1 TaypHUHOM.

E. TaypunHOM i BariHOM.

13. fIka 3 HUKUellepepaxOBaHUX KUCAOT BIAHOCUTBCS AO SKOBUHUX ?
A. NiHoAeBa.

B. ApaxipoHoBa.

C. OaeiHoBa.

D. Xonesa.

E. MipucTtrnosa.

14. JKOBYHI KUCAOTH € IIPOAYKTOM OOMIHY:
A. XoaecTepuHy.

B. @ocdonimipis.

C. TpurainiepuHis.

D. I'hikoreny.

E. 'ikoAimiaiB.

15. ATreporeHHMMHU (PaKTOpPaMH, 110 MiCTITH OAraTo XOAECTEPUHY, €:
A. XiroMiKpOHHU.
B. o-ainonporeinm.

395



C. B-AimompoTeinmn.
D. Tpe-B-rimompoTeinmu.
E. AApOyMiHY.

16. OKUCHeHHS KETOHOBHUX TiA (QIl€TOOITTOBOI KUCAOTH) IIPOXOAUTH B OAHO-
My 3 IlepepaxoBaHUX METAOOAIUHUX IIAAXIB:

A. B raikoaisi.

B. B okCHOMY A€KapOOKCUAIOBAHHI KETOKUCAOT.

C. B 1KAi TPUKapOOHOBUX KUCAOT.

D. B meHTO30-h0CHaTHOMY [IUKAI.

E. B AUXaAbBHOMY AQHIIIOTY.

17. Hacaipkamu rinepKeTOHeMil € HaCTyIHI CTaHU:
A. JKupoBe niepepoaKeHHS TeUiHKU.

B. Atp03.

C. 3ararbHe O>KUPIiHHS.

D. BucHakeHHS.

E. ATepockaepos.

18. Buili >KUpHI KMCAOTU 3 TiaAOIIA@3MU B MITOXOHAPII TPAHCIIOPTYIOTHCS 3a
AOIIOMOTI0IO:

A. AALOYMIiHIB.

B. Manary.

C. [IIOK.

D. Kapuituny.

E. XoaecTepuny.

19. XoaecTepruH BUKOHYE B OpPraHi3Mi HACTYIIHI PyHKIIT, KPiM:
A. BXOAUTB AO CKAQAY KAITUHHUX MeMOpaH.

B. CyGcTpaT aAst CUHTe3Y JKOBUHUX KUCAOT.

C. CybcTpar past cuHTe3y BiTaMmiHy D

D. € pXepeaoM eHeprii.

E. CybcTpar pad CHHTE3y CTEPOIAHUX TOPMOHIB.
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PO3AIA 10. OBMIH ITPOCTUX BIAKIB

1. AMHAMIYHHNH CTAH BIAKIB B OPTAHI3MI.
A30TOBUN BAAAHC

Birku crkaaparots 18-20 % Bip, 3aranbHOI MacH i 6Am3BKO 50 % cyxol Macu
Tina ArOAMHU. B opranizmi macoro 70 Kr € 12-15 kr 0OiakiB. Ha BipMiHY Bip
BYTAEBOAIB i JKUPIB, B OpraHi3aMi HeMa€e pe3epBHUX OiAKIB. Y TOM >Ke 4ac OiAKU
BipIrparOTh HAA3BMYAMHO B)KAUBI (DYHKII B OpraHi3Mi (IAACTUYHA, KaTaAi-
TWYHA, €HEePreTUYHa, AesdKi OIAKH ITPOSBASIOTH BAACTUBOCTI TOPMOHIB, BHUKO-
HYIOThb 3aXMCHY (PyHKIO i T.1.). Lle o3Hauae, mjo OIAKU Ay’Ke AMHAMIYHI
CTPYKTYPH, B OPraHi3M BOHU IIOCTIMHO HAAXOAATH i3 XapYOBUMHU IIPOAYKTaAMH,
CUHTE3YyIOThCS, PO3KAQAQIOTHCS, ITEPETBOPIOIOTHLCA B iHIIN PEYOBUHMU.

OprasxizM Mo)Xe TpUBaAMN 4aC OOXOAUTHUCH Oe3 JKUpPIB a00 BYIAEBOAIB,
ane BHKAIOYEHHA 13 pallioHy OIAKIB HaBITH Ha KOPOTKUU 4YaC IIPU3BOAUTH AO
3HQUHUX [OPYIIEHb, & IHOAL — AO HE3BOPOTHHUX IATOAOTTYHMX 3MiH. 3a AOOY
B OpTraHi3Mi AIOAMHM OHOBAIOETHCH OAM3BKO 400 T OiAKIB, TOOTO CTIABKHU
POBIIAAAETHECA AO AMIHOKUCAOT 1 CTIABKH K CHUHTe3yeThbCd. HacTWHa aMiHO-
KHUCAOT, YTBOPEHUX IIPU PO3IaAi OiAKiB, BUKOPHUCTOBYETHCSI AN OlOCHHTE3Y
HOBUX OiAKiB i3 morioBHeHHSM eHeprii y Burasaai AT® abo nepeTBOpIOETHCS
B HENEeNTUAHI PeYOBUHU (aMiHU, TeM, TUPOKCHUH, XOAIH, TaypuH ToIlo). Lle
O3HAYaE, 10 AAS ITONOBHEHHS BTPAYEHMX IIiA 9ac MeTabOAI3My aMiHOKMCAOT
OpraHi3M HNOBUHEH TOCTIMHO OAEP’KYyBaTH OIAKM 3 IPOAYKTaMM XapdyBaHHS.
[Tip, yac TpaBAeHHS B IIAYHKOBO-KHIIIKOBOMY TPaKTi OAKM pPO3MapArOTHCS
AO AMIiHOKUCAOT. YTBOPEHI aMiHOKHUCAOTH BHUKOPUCTOBYIOTBCS AASL CUHTE3Y
OIAKIB OpraHi3My, a TAaKO’K HEOIAKOBMX a30TOBHX PEUYOBHH.

OCKIABKM Ha 4acCTKy OIAKIB 1 BIABHHUX aMIiHOKHUCAOT IIPUIAAQE OinbIlle
95 % BCHOTO a30Ty B OpTaHi3Mi, TO 3@ @30TOBUM OaraHCOM, TOOTO Pi3HUIIEIO
MDK KIABKICTIO @30Ty, IO HAAXOAWUTH 3 DKeEIO, I KIABKICTIO a30Ty, IJ0 BHUBO-
AUATBCS 3 OPraHi3My (IIEPEBa’KHO y BUIASIAL CEUOBMHM), MOJKHA OIIHIOBATU
3araAbHUM OIAKOBUM OOMIiH. PO3pI3HSAIOTE TpU BHAM @30TOBOIO OaraHCy. B
AOPOCAOI 3A0POBOIL ATOAVMHM IIPA HOPMAABHOMY XapUyBaHHI CIIOCTEPIraeThbCsA
Q30TOBA piBHOBara (HyAbOBUM a30TOBMH OaAaHC), TOOTO KiABKICTH @30Ty, 110
HAAXOAUTB, AOPIBHIOE KIABKOCTI, IO BUAIAIETBECA 3 OPraHIi3My.

ITo3uTBHUI a30TOBUM OanraHC OyBae€ IIip 4ac POCTy OPraHi3My, BariT-
HOCTI, OAY?KaQHHS IIICAS BUCH&KAMBHUX 3aXBOPIOBAHbB. 3@ IIMX YMOB KIABKICTb
a30Ty, 110 HAAXOAWUTE B OPraHi3M, OIABINIA 3@ KiABKICTB @30Ty, 110 BUBOAUTH-
Cd 3 OpraHiaMy, TOOTO 3ararbHa OiAKOBA Maca B OpPraHi3Mi 30iABIIYETHCS.
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HeratuBHUI a30TOBMM OaAaHC BKa3ye Ha 30IABIIIEHHS KIABKOCTI @30Ty,
10 BUBOAWTECS 3 OPraHi3My, NMOPIBHAHO 3 HAAXOAKEHHAM. BiH criocrepi-
TAETHCS B MOXMAOMY Billi, TP BHCHA’KAMBUX 3aXBOPIOBAHHAX, OIAKOBOMY
a00 TTOBHOMY TOAOAYBaHHI. B X BUIapAKax 3araabHa Maca OiAKiB B OpraHiaMi
3MEHIITYETHCS.

[ToBHe BUKAIOUEHHs OinKa 3 DKi IIPU3BOAUTH AO IIIBHUAKOIO PO3BUTKY
HETraTUBHOI'O a30TOBOTO 0AAAHCY, IO BUPAKAETHCS IIJOACHHOIO BTPATOI0 OAU3B-
KO 4 T a3zory, To0TO 25 T OirKa. Lle 03Hauae, IO 32 YMOB BUKAKOUEHHS OlAKa 3
DKiI Ta IPU AOCTATHBOMY HAAXOAJKEHHI BCIX IHINMX XapPYOBUX IIPOAYKTIB 3a
AOOy OpraHi3M TpPaTUTh OAM3BKO 25 I' TKAHUHHMX OIAKIB. Y pasi IIOBHOI'O I'OAO-
AYBAHHS BTpaTa OIAKIB IIe OIABING, OCKIABKM B TAKOMY BHIIQAKY aMiHOKHCAO-
TH, LIO YTBOPIOIOTBECS IIPU PO3NaAl TKAHWHHUX OLAKIB, OyAyTH BUKOPHUCTOBY-
BaTUCA 1 AN 3a0e3IeYeHHsT eHepreTUYHUX oTped opraHisaMy. MakcuMaabHa
KIABKICTh @30Ty, IIJ0 €KCKPETYEThCSA 3a WX YMOB, CKAAAQE OAm3bKO 20 T Ha
AeHb, TOOTO PO3KAAAQETHCS OAMBBKO 125 T GirKka. TprBane TOAOAYBaHHS, K i
IIOBHE TOAOAYBAHHS, HEOAMIHHO IIPU3BOAUTBL AO cMepTi. Hacaipku OiAKOBOTO
TOAOAYBAHHS: TIOPYIIEHHS (DI3UYHOI I IICUXIYHOI aKTUBHOCTI, 3HWJKEHHS BMICTY
OIAKIB IAA3MH, IO CIPUYMHSAE ITOPYIIEHHSI KOAOIAHO-OCMOTHYHOI PIBHOBAIY,
HaOpsIKY, 3HMPKEHHS CHUHTEe3y OiAKIB M'S3iB, HEAOKPIB'SI, OCAQONEHHS AiSAb-
HOCTI ceplid, IIOPYIIEHHA IMYHITETY.

SIK OyAO CKazaHO BHILE, Y AOPOCAOL AFOAMHU IIPU HOPMAABHOMY Xapudy-
BaHHI Mae MICIIe a30TOBa PiBHOBAra. SIKIIoO B yMOBax a30TOBOL PIBHOBAru IIiABU-
IIUTHU KIABKICTBH OiAKa B DKi, TO a30TOBa piBHOBara He3abapoOM BiAHOBUTHCS,
ane BKe Ha BUIOMY PiBHI. TakuM YMHOM, a30TOBa PIBHOBAra MoOKe BCTAHOB-
AIOBaTUCh IIPH 3HAUHMX KOAMBAHHAX BMICTy OiAKa B IKi. MiHiMaAbHA KiABKICTh
OiAKa B parlioHi, AOCTaTHLOMY 3a KAAOPIMHICTIO, TIPHU SIKiN IMATPUMYETHCS a30-
ToBa piBHOBara, ckaapae 30-50 1. OOTMMaABHUM AAS TATPUMAHHS HOPMAaAb-
HOI'O CTaHy AOPOCAOrO OpraHisMy € croykuBaHHsa 80-100 r IOBHOIIHHOTO OirKa
(mpm BaskkiM pizmuHilt poboti — 100-150 1). Y CILIA norpeba Oirka BHpaxo-
BYETBCS 3 PO3PaxyHKy | I Ha KirorpaM Mach AFOAMHU.

EkcrieppMeHTH 3 MidveHHM i30TornoM PN aMiHOKMCAOTaMH ITOKA3aAH, 1110
BCi OIAKM Tira ITOCTIAHO OHOBAIOIOTHCS. LIIBUAKICTE OHOBAEHHS OiAKIB PizHIX
CTPYKTYP OpraHi3My ICTOTHO BIAPI3HAETHCA. KIABKICHO II BUpa’kKalOThb depes
IIepiop, HAIBPO3MaAy, TOOTO 4ac, 3a AKUM PO3MAAAETHCA ITOAOBHUHA OIAKIB Tird
ab0 TEBHOTO OpraHa 4u HaBiThb OKpeMux OiAKiB. [lepioa HamiBpo3mapy OiAKiB
TIA@3MU KPOBi cKAapae OAM3BKO 10 AHIB, GIAKIB CAM30BOI OOOAOHKM KUIIIEUHU-
Ka — AEKiAbKa AHIB, PO3UMHHUX OIAKIB MewiHku — Bia XBUAUH A0 20-30 AHIB,
OIAKIB-TODMOHIB — BiA KiABKOX XBHUAUH AO TVJKHA i OiabIlie. TToBiABHIIIIE OHOB-
AIOIOTBCS OIAKK M's3iB, MO3KY, LIKIipH, CIIOAYYHOI TKaHWHU. Pi3Hi GirKE OyAb-
KOl TKAHVWHU Y1 OpPraHa TAaKO’K 3HAYHO BIAPI3HAIOTHCA 3@ IIBHUAKICTIO OHOB-
AeHHS. Hampukaap, mmepioa HamiBpo3mapy MiO3mHy M'SI3iB — 27 THJKHIB, a
AeSIKUX (PepMEHTIB M'SI30BUX KAITMH — TOAWMHU YU AeKiAbKa AHIB. CepeaHs
BEeAMUMHA IIEPIOAY HAIIIBPO3MaAy AASL OLAKIB BCBOT'O OPraHi3My AFOAMHU CKAQ-
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pae npubOAm3HO 80 aHIB. IlopeHHO B OpraHi3Mi AIOAMHU 3@ YMOB a30TOBOI
piBHOBarm CUHTE3yeThCI OAM3BKO 400 r OiAKiB, TOOTO IIPUOAM3HO y 4 pasu
OiABIlle, HIDK CIIOJKHUBAETHCA i3 DKeTO.

Bricoka MIBUAKICTH CHMHTe3y OiAKa TOYHO 3PIiBHOBAKYETHCS IIBUAKICTIO
1oro posmnapy. Peryaania oOMiHy OIAKIB 3AIMCHIOETBCS TPYIIOIO TOPMOHIB. 30-
KpeMa, IHCYAIH, COMATOTPOIIH, TUPOKCHUH, YOAOBIUI 1 KiHOYI CTaTeBi TOPMOHU
y (pi3iOAOTIUHMX yMOBaX CTHMYAIOIOTH OiOCHHTe3 OiAKiB. ['ATOKOKOPTHKOIAU
TaABMYIOTh CUHTE3 OiAKIB Y OIABIIOCTI TKAHWH, 3@ BUHATKOM II€YiHKH, i CTUMY-
AIOIOTH BUKOPHCTAHHSI aMiHOKUCAOT AASI TAIOKOHEOTeHesy.

Takum yrHOM, Ha OIAKOBHM OOMIH BIIAMBAIOThL: 1) BiK; 2) (iziororiyHmiz
CTaH OPraHi3My, 30KpeMa HEPBOBO-TOPMOHAABHMH CTATyC; 3) (pi3WyHe HaBaHTA-
SKeHHd; 4) XapakTep Xap4yyBaHHS (KIABKICHMU i AKICHMU CKA@A, OIAKIB DKi, a
TaKO’K HAAXOAKEHHS 3 HEIO BYTAEBOAIB, AlTTiAIB, BiTaMiHiB, MiHEpPAaABHUX COAEH).

2. BIOAOI'TYHA IIIHHICTH BIAKIB

bioaoriuHa ITiHHICTE OIAKIB BU3HAYAETHCS iX aMiHOKMCAOTHUM CKAAAOM i
CTyIIeHEM 3aCBOECHHA (€(DEKTHUBHICTIO PO3IIENNEHHS Yy IIAYHKOBO-KHUIIKOBO-
My TPaKTi i piBHEM BCMOKTYBAaHHSI aMiHOKUCAOT). B opranismi aAropmHM i3 20
AMIHOKMCAOT, 110 BXOAATH AO CKA@AY OIAKIB, cHTe3yIoThCd 10 (3aMiHHI amMiHO-
KHUCAOTH), HE CUHTEe3YyIOThCS 8 (He3aMiHHI aMiHOKMCAOTH), ABI aMiHOKMCAOTH
(TicTEAMH 1 apTiHIH) CUHTE3YIOTLCS, aAe IIBUAKICTE IX CUHTE3y HEAOCTATHS AAS
3a0e3IeyeHHs IOTPeO OPraHi3My, 30KpeMa AiTel IIip 4ac IHTEHCUBHOIO POCTY
(4acTKOBO 3aMiHHi). A0 HE3aMIiHHMX aMiHOKMCAOT BIAHOCSITBCST Ai3WH, AEMITUH,
i30AeMITNH, BaAiH, TPEOHIH, METIOHiH, (beHiraraHiH, TpurrrodaH. AoboBa IIo-
Tpeba B HUX — Bip 0,5 T (aag Tpunrodany) A0 2,0 T (Ars AeHiIMHY, deHirana-
HiHy). 3aMiHHI aMiHOKHACAOTH YTBOPIOIOTHCS 13 IPOMIKHUX IIPOAYKTIB ByTAe-
BOAHOI'O OOMiHY. BUKAFOUEHHS 13 Al€TH HaBITh OAHIE] 3 HE3aMIHHMX aMiHOKHUC-
AOT IIIBUAKO ITPU3BOAUTE AO TIOPYIIIEHHS CUHTE3Y OiAKa, HETaTUBHOI'O a30TOBOTO
OanraHcy.

BmicT He3aMiHHMX aMiHOKHUCAOT BM3HAYa€ XapuoBYy (OiOAOTIUHY) IIHHICTD
TOrO Ul iHITIOro OiAKa. BioAoriuHa ITIHHICTE OiAKa TUM OIABIIIa, UMM OAVDKYE FIOro
AMIHOKHUCAOTHUU CKAQA AO CEPEAHBOIO aMIHOKHWCAOTHOTO CKAAAY OIAKIB Tira
ATOAMHU. AO OIAKIB 3 GIOAOTIUHOIO ITIHHICTIO, IO MICTATH yCi HE3aMiHHI aMiHO-
KHUCAOTA B OITTUMAABHMX CITIBBIAHOIIIEHHSX 1 A€TKO IEPETPABAIOIOTECS, BIAHO-
CATBCST OIAKM KypsTaoro SIUTIS, M'sIca, prOM, MOAOKAa. POCAWMHHI GiAKM MiCTSTH
HEAOCTATHIO KIABKICTH HE3aMIHHUX aMIHOKUCAOT, 30KpeMa Ai3WHY, METIOHIHY,
TpUNTOAHy 1 TOMy € MEHII I[HHWUMM. AAe i3 HENOBHOIIHHNX OLAKIB MOYKHA
CKAACTH TTOBHOIIHHY CYMIIII, IO OyA€ MICTUTH 30araHCOBAHMM HaOIp He3aMiH-
HUX aMIiHOKHCAOT, B gKi OiAKU OYAyTh AOTIOBHIOBATH OAMH OAHOTO, i HecTaua
OKPEMUX aMiHOKMCAOT KOMIIEHCYBaTMMeThCS. HelmoBHOITIHHI OiAKY, 1110 pa3oM
CKAQAQIOTH TIOBHOLIIHHY CyMIlll, IIOBUHHI HAAXOAUTUA B OPraHi3M OAHOYACHO.
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CrymiHb 3aCBOEHHS OIAKIB DKI 3aA€KUTH Bip €(PEeKTHBHOCTI IX pO3Napy
IiA, BIAMBOM (DEPMEHTIB IIAYHKOBO-KHUIIIKOBOTO TPaKTy. Pga OiAKIB, HalpuK-
A@A, LIEPCTI, BOAOCCH, He TIAPOAI3YIOTECS (pepMeHTaMi KUIIeYHNKa. PocAHHI
OIAKH 3A\aKOBHUX HEe MOJKYTH IIOBHICTIO TI€PETBOPIOBATUCH, OCKIABKU OiAKOBa
YacTHHAa 3epeH 3axuilieHa OOOAOHKOIO i3 ITeAIOAO3M M IHIIUX ITOAiCaXapUAiB,
dKI He TIAPOAI3YIOTBCA TpaBHUMM (pepMeHTaMu. B IminoMy, TBapuHHI OiAKKA
3aCBOIOIOTHCA Kpallle, HDK POCAWHHI, 1 TOMy HOTPIOHO CIOKUBATU IITOACHHO
He MeHIe 30 % OiAKIB TBAPUHHOIO OXOAKEHHSI.

B opranizm AtoarHN OIAKM HAAXOAATH 3 POCAMHHOIO i TBAPUHHOIO DKerO,
sTKa MICTUTH HEOAHAKOBUH BMICT OinKa. Tak, B M'sici GiAKa MICTUTBCS B CEPEA-
"eoMy 18-22 %, B pubi — 17-20 %, B Moroni — 3-3,5 %. Cup micture 20-36 %
Oinka, XAIO — 7-8 %, ainsa — 13 %, Topox, cos, KBacoasa — 26-36 %; oBoui,
dpyktt — 0,5-1,5 %. OTKe, 3 POCAMHHUX IIPOAYKTIB TIABKU T'OPOX, COS Ta
KBACOASI 3aUMalOTh IIPOBiAHE MiCIle 3a BMIiCTOM OirKa.

3. TPABAEHHS{ BIAKIB

3.1. TpaBAeHHS OiAKIB y HIAYHKY

TpaBaeHHST GiAKIB BIAOYBA€THCSA B IIAYHKY 1 KUIIIEUHUKY. B HIAYHKY
PO3IIENAEHHIO OIAKIB CIIPUSAIOTH ABa YMHHUKU:

1) oporeoniTuuHi pepmMeHTH;

2) KUCAe cepeAOBHIIIE.

OcHOBHUM (pepMEHTOM IIIAYHKA € IIEeTCHH, OITMMAaAbHe 3HaueHHda pH
SIKOTO 3HAaXOAUTHECA B Mexkax 1,5-2,5. ['1pu 3poctanHi pH ajs mencuHy chalIiae,
a pu pH 5-6 — BiH mpocTo He pje. Kucae pH y IIAYHKY CTBOPIOETBHCS 3aBAAKHU
COASTHIM KUCAOTIL. BOHa yTBOPIOETHCS B OOKAGAKOBHX KAITHMHAX LINYHKOBUX 3@-
AO3 1 CEKPEeTYEThCA B IIOPOJKHIUHY IIIAYHKQ, Ae 1i KOoHIeHTpalla carae 0,16 M. 3a
PaxXyHOK IIBOT'O IIIAYHKOBHI BMICT Ma€ 3HaueHHA pH y mMeskax 1,5-2,5. Congna
KHCAOTa B IIAYHKY CTHMYAIOE TI€PETBOPEHHST HEaKTHBHOTO IIETICHOTEHY B aK-
TUBHUU TIEIICHH, CTBOPIOE ONTUMaAbHe pH AAS HMOro All, BUKAMKae HaOyXaHHS
OirkiB. Kpim Toro, BoHa 3amo0irae po3BUTKY B IIAYHKY MIiKPO(AOPY, CTUMYAIOE
BUPOOAEHHSI CEKPEeTUHY Ta IIPUCKOPIOE BCMOKTYBaHHA 3aaiza. [1pu racrpurax i
3MEHIIIEHHI KUCAOTHOCTI IIIAYHKOBOI'O COKY T'HMAICHI IIPOIIECH B IIAYHKY MO-
JKyTh OyTH IIPUYMHOIO HEIIPUEMHOTO 3allaxy 3 pOTa Y XBOPUX.

['lenicuH BUAIASIETHCS OCHOBHUMM KAITMHAMU 3aA03 IIIAYHKA B HEAKTHUBHIN
dopMi, Yy BUTASIAL TTPOPEPMEHTY (MOMEpeAHNKA IIEeNCHHY) — IIEelICHHOTeHY.
OcTaHHiN i BIIAUBOM COASTHOI KUCAOTHU IIE€PETBOPIOETHCS B aKTUBHUM ITPO-
TEOAITUYHUM (DepMEeHT — IellcuH. [lepeTBOpeHHs NENCUHOTeHy B IIEIICUH
MOJKe BiAOyBaTHCA 1 IMiA BIIAMBOM CaMOTO IIEIICHHY, TOOTO aBTOKATAAITUYHO!

HCI
nerncuMHoreH —— nencuH (NoBiNbHO)

nencuH
MencuMHOreH ——s MerncuH (LUBUAKO)
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3a portomororo HCI mepeTBOpeHHs 3AIMCHIOETHCS IIOBIABHO, TOA]L SIK aBTO-
KaTaAITUYHUM IIPOIEC — AyKe IMIBUAKO. TaKuM YMHOM, COATHA KMCAOTA IHIINIoE
YTBOPEHHS aKTHUBHOI'O IIEIICUHY, KUY IIIBUAKO 3@ ABTOKATAAITHYHUM MeXaHi3-
MOM CIIPUYMHIOE YTBOPEHHS PEIITU IEIICUHY i3 TellCMHOreHy. AKTUBHUM ITell-
CHUH YTBOPIOETBCSA 3@ PAXYHOK BIAIIIEIIACHHS Bip IIEIICMHOI€HY IIEIITUAHOIO
AAHITIOTa i3 42 aMiHOKMCAOTHHMX 3aAUIIIKIB.

Y 3aAuIlleHiN 4acTHMHI MOAEKYAU BIAOYBAETBCA KOH(OpMAlliiHe Ilepe-
TBOPEHHS 1 yTBOPIOETHCS aKTHBHA (popMa MeNcrHY. [ lencH 4acTKOBO BCMOK-
TYETHCS B KPOB 1 4epe3 HUPKU BUAIAIETHCS B ceuy (YPOIENICHH), aKTUBHICTh
MOoTo iHOAI BU3HAYAETHLCS B KAIHII, OCOOAMBO B TIEAiaTpil, AAST OITIHKU CeKpe-
TOPHOI AIIABHOCTI CAM30BOI IIIAYHKA. 3MeHIIIeHHS CceKpellil IIIAYHKOBUX 3aA03
CYIIDOBOAJKYETBCS 3HIDKEHHIM AKTHMBHOCTI yPOIIEIICHHY, 1, HaBIIAKH, Tilep-
CeKpellis], 30KpeMa BUPa3KoBa XBOPOOa IINYHKA, IPU3BOAUTE AO IABUIIEHHI
AKTUBHOCTI YPOIIEIICUHY.

[HOA]L B KAIHIIl BU3HAUYAOTh AKTUBHICTH IIENICUHY B IIIAYHKOBOMY COILIi.
Lle A03BOAsIE BipApi3HUTU aHAUMAHUM cTaH (BiacyTHicTs HCl npu HasgBHOCTI
HIeIICUHY) BiA CHIPaB>KHBOI axinil, KOAM CAM30Ba IIIAYHKA He BHPOOAdE Hi
COASTHOI KUCAOTH, Hi NeINCuHy. B3HaueHHs KOHIEHTPALil COATHOI KUCAOTH
B IIAYHKOBOMY COKY TaKO’X BUKOPHCTOBYETBHCS AAST AIQTHOCTHKU AESIKUX
3aXBOPIOBAHb MIAYHKA. AAS AOCAIAJKEHHS CeKpellil COASHOI KUCAOTH CIIep-
LIy BIAKQUYIOTH BMICT IIIAYHKA 3a AOIOMOI'OIO 30HAQ, ITICAS IIBOTO INAIIKIDHO
BBOAATH TiCTaMiH, SKUM CTUMYAIOE CEKPEI0 COASHOL KucnaoTh. HacrymHi
IpOOH IIIAYHKOBOT'O COKY, B3SITI KO’KHI 15 XB 3 4acy BBEAEHHd riCTaMiHYy,
AQIOTh 3MOTY BHUKAIOUMTH abO INATBEPAUTH AlarHO3 axiAll 4M aHAIWAHOTO
racTpury. Bucoka KMCAOTHICTb OyBae IIpXA BUPA3L] LINYHKA 1 ABAHAALIATHIIA-
A0l KUMIKU. Hu3bKa KUCAOTHICTH XapaKTepHa AAS TIOAITUAHWX TACTPUTIB.
[ToBHA BiACYTHICTH KHCAOTH (@HALMAITAC) CIIOCTEPITa€ThCA IIPU aTPOITHNIX
racTpuTax. 3a IIUX yMOB, fIK IPABUAO, BIACYTHIM i memncuH, TOOTO He YTBO-
PIOETHCA IIANYHKOBUM CiK (axinig). Hepes BipCYTHICTH BHYTPIIIHBOIO (PAKTO-
pa Kactaa, mo € HeOOXIAHUM AAS BCMOKTYBAHHS BiTaMiHy B, axiriga He-
PIAKO CYIIPOBOAJKYETBCS QHEMIEIO.

Pi3Hi OiAKM PO3IIENAIOIOTBECS MEIICUHOM 3 HEOAHAKOBOIO IIBUAKICTIO.
30BCIM He NepeTPaBAIOIOTHCS METICHHOM KePaTHH, KOAATeH. /\eTKO PO3IIEIIAIO-
FOTBCST M'SI30Bi OiAKM (MiOTeH, MiO3WH), @ TaKOK aAbOyMiHU i TAOOyAiHU. [ler-
CUH TIAPOAi3y€ IENTHAHI 3B'sI3KH, YTBOPEHi aMiHOTpyIlaMM apOMaTUIHIX aMiHO-
KUCAOT ((peHiranaHIH, TUPO3MH), @ TAKOK AEUIUHY I TAYyTaMiHOBOI KHUCAOTH.
BirnkM DK B IIAYHKY PO3LIEIAIOIOTECA AO ITOAITENTHAIB I KOPOTKUX IENTHAIB.

Y mAyHKY AjtoTh nenicuam A, B, C (racTpuKCcuH), Ki YTBOPIOIOTECS 3
nerncuHoreny I ta II i MPOSBASAIOTE ONITUMAABHY AKTUBHICTH IPY PI3HMX 3HA-
yennsx pH — Bia 1,0 po 3,0.

Y piTell rPyAHOIO BIKY 3aA03aMM CAWM30BOL IIIAYHKa BUPOOAGETHCS dep-
MEHT XiMO3UH (peHiH). CHHTe3y€eThCS BiH Y BUTASAL IPOXIMO3UHY, SKUU IIPU
pH 5,0 mepeTBOpIOETECA B aKTUBHY (popMy. XIMO3UH NEPETBOPIOE Ka3elHo-
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reH MOAOKA y HEPO3UMHHY KAABLE€BY Cinb Ka3elHy 3a PaXyHOK BIAIEIINeHHA
nenTrpy. Takui KOMIIAEKC 3aTPHUMYETBCS AOBIIE Yy IIAYHKY, IO CIIPHUSE
HOro posuenneHHIo (pepmeHTOM; pH-OITUMYyM XIMO3WHY A€KUTH B Me’Kax
3,5-5,0. BiH aKTUBYETBCS i0OHAMU KAaABITilO.

3.2. TpaBAeHHS OiAKIB y KHUIIEYHUKY

TpaBHI COKM KUIIIEYHUKA MICTATH IIPOTEOAITAYHI (PEPMEHTH ITAIIIAYHKO-
BOI 3aA03H 1 BAACHE KHIITeuHMKa. [ [IAIIIAYyHKOBA 3aA03a CeKpeTye podepMeH-
TH: TPUIICMHOTEH, XIMOTPUIICUHOTeH, ITpoeAacTasy. CiK MAIINYHKOBOI 3aA03U
SBAdE CODOIO CAAOKOAYKHY piauHy (pH 7,2-7,8) 3aBASKM BMICTy TipApoKapOo-
HaTy HaTpito.

I'Tip, BIAMBOM (bepMEHTY KUILIEUHWKA €HTEPOKIHA3M (€HTEpOIIeITUAA3H)
TPUIICHHOTEH IIEPETBOPIOETHCS B TPUIICHH. Lle BiAOyBaeThCS 3a paXyHOK TiApPO-
AITUYHOTO BIAIIIEIINEHHS Bip TPUIICMHOTIEHY reKcarnenTuay. I lepeTBopeHHS TpH-
IICMHOTEHY B TPUIICUH 3AIMCHIOETHCS @BTOKATAATUYHUM IIAIXOM. Bci iHmmi
IpoPepMEHTH NTEPEXOAATH B aKTHMBHY (DOPMY ITiA BIIAMBOM TPHUIICHHY.

TpuricuH, XiMOTPUIICUH | enracTa3a K €HAONEINTHAA3U ITOXOAATH BiA,
OAHOTO IIOIlepepHMKa. Al TPUIICHMHY CHpsSIMOBaHa Ha IENTHAHI 3B'S3KH,
YTBOPEHiI KapOOKCHUABHUMU I'PYIIaMU AYKHUX aMiHOKUCAOT (QpTiHIiH, AI3WH)
Ta aMIHOTPyIIaMM iHIINX aMiHOKHUCAOT. XiMOTPHUIICHH IIEPEBA’KHO TIAPOAIZYE
Ti IENITUAHI 3B'SI3KM, SKi YTBOPEHI KApOOKCUABHUMHU IPYIIaMU apOMaTUIHUX
AMIHOKUCAOT (THPO3UH, (PeHiraAaHiH, TPUITO(aH) M aMiHOTPYHaMU iHIINX
aMIHOKHUCAOT. [HaKIIle, 3a CyOCTPaTHOIO CHENMQIUHICTIO XIMOTPUTICUH TTOAID-
HUN A0 IlericuHy. CaMe TOMy IIpU axiAil abo peseKilil IIayHKa OirKoBa DKa
Oyae IlepeTpaBAIOBATUCH AO KiHIlg. DepMeHT eaacTa3a Mae WPy CyO-
CTpaTHy CHenudiuHiCTh, are HaMKpallle TIAPOAI3ye MEeNTHAHI 3B'SI3KH, IO
YTBOPEHI TAIIIUHOM, CEPUHOM, AAQHIHOM Ta IIPOAIHOM.

Y TpaBAeHHIi OiAKIB y TOHKOMY KUIIIEYHUKY aKTHBHA y4acCTh HAAEKUTh
i ek3omenThpa3aM: KapOOKCHUIIENITUAA3aM, 110 CHUHTE3YIOThCA B ITAIIAYH-
KOBI¥ 3aA03i ¥ aKTHBYIOTBECS TPUIICMHOM. PO3pi3HAIOTH KapOOKCHUIIEIITHAQ-
31 A i B. BoHU BIAIIIETIAIOIOTE Bip, HMOAimenTHAIB C-KiHIIeBI aMiHOKMCAOTH.
Kap6okcunenTrpasa A (MICTUTB i0OH ITMHKY) BIAIIIETIAIOE BiA IOAITIEITUAHOTO
AQHITIOTa KparHi apoMaTUdHi aMiHOKUCAOTH, a KapOOKcUnenTruaAasa B Bialier-
AIOE AY’KHI aMiHOKHUCAOTH (apriHiH, Ai3uH). A0 aMiHOTIETTHAA3 BIAHOCATHCSI
araHIHaMIHONENTUAA3a 1 AeMITMHAMIHONEINITUAARa, SIKi BiAIIIEIIAIOIOTH BIAIIO-
BipHO 3 N-KiHII araHIH YU AeHIUH. 3aBepPUIYIOTh TIAPOAITHYHE PO3IelAeH-
HA OIAKIB A0 @MIHOKHMCAOT AWIIENTHAAQ3H, SIKi PO3LIEIAIOIOTE OKPEMI AUMIIEll-
TUAM. Hanpukaaa, TAITUATAIIMHAUIIENITUAQ3A PO3IIEIIAIOE AUIIEITHA A0 2-X
MOAEKYA TAIMVHY. Ba’KAMBO, IO OCHOBHI IIPOIECHU TIiAPOAI3y OIiAKIB (4K i
BYTAEBOAIB Ta KMpiB) IepeliratoTh Ha OBEPXHI CAM30BOI OOOAOHKU KHUIIIEY-
HHKa (TaK 3BaHe IIPUCTIHKOBe, abo MeMOpaHHe TpaBAeHH:). Y MeMOpaHHO-
My TPaBA€HHI IENTHAIB OepyTh yuyacTb (pepMeHTH eK30IeIlITHAA3U (KapOoK-
CHUIIENITUAA3Y, aMIHOIENTUAA3H) 1 AUIEIITHAABH.
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4. BCMOKTYBAHHA ITPOAYKTIB PO3IIEIIAEHHS BIAKIB

AMIHOKVCAOTH IIIBUAKO BCMOKTYIOTBCS B MiKPOBOPCHUHKAX TOHKOI'O KH-
HIeYHHKa. Are TP HagBHOCTI (PPYKTO3HU i FaAaKTO3W BCMOKTYBAHHS IX CIIO-
BIABHIOETBCS. BCMOKTYBaHHS aMiHOKMCAOT — AKTUBHMU IIPOIeC i BUMAarae
eneprii AT®, 3a MexaHi3MOM IIOAIOHE AO BCMOKTYBAHHSI TAIOKO3M i TOMY
3aAEKUTH Bip TPAHCIIOPTY B KAITMHU HATPIO.

BcMOKTYBaHHS aMiHOKHUCAOT 3AIMCHIOETBCS 3@ AOIIOMOTOIO CIIeIliaAb-
HUX TPAHCIOPTHUX CHUCTeM. TPaHCIOPT aMiHOKHUCAOT, MOAIGHO AO TpaHC-
IIOPTY MOHOCAXapUAIB, € BTODUHHUM aKTUBHUM i AT MIOTO 3AIMCHEHHS HEO0-
xiaHuit rpapienT ioniB Na™, 1o crBoproethesi Nat, KT-AT®-a30t0 MeMO-
PAHU elliTeAl0 KUIIeYHUKA. [CHye AeKiAbKa IIePEHOCHUKIB AN @MIHOKHUCAOT:
1) HEUTpaABHUX 3 KOPOTKHUM BYTAEIIEBUM AQHIIIOTOM; 2) HEMTPAAbHUX 3 AOB-
TUM AQHITIOTOM; 3) OCHOBHUX; 4) KUCAMX; 5) IIPOAIHY. AMIHOKUCAOTU KO>KHOL
IPyIy KOHKYPYIOTh MiDK COOOIO 3a 3B'S3yBaHHS 3 BIAIIOBIAHUM II€pEeHOCHU-
KoM. ITip wac TpaHCIIOPTy aMiHOKMCAOT 4epe3 MeMOpaHy eHTEPOIIUTIB iOH
Na™ BXOAUTL Pa3soM 3 aMiHOKHUCAOTAMHU BCEPEAMHY KAITUHU. 3BIACK HATpiit
BiakauyeTbcs 3a pomomororo Nat, KT-AT®a3mu, a aMiHOKMCAOTH 3aAMIIIa-
IOTBCSI BCEPEAVHI KAITUHMU.

[aABMYIOTH TPAHCIIOPT aMIHOKHUCAOT Yepe3 MeMOpPaHW eHTepPOLUTIB Ta-
AAKTO3a Ta PPYKTO3a.

OmnuncaHa Ile OAHA CHUCTEMa TPAHCIIOPTY aMIiHOKUCAOT depe3 TIAa3Ma-
TUYHY MeMOpaHy €HTEePOIIUTIB Ta iHIINX KAITUH (MO3KYy, HUPOK) — raMma-
TAYTaMIABHUM ITUKA. Y HbOMY OepyTh y4acTh IiCTh (DEPMEHTIB, 3 IKUX OAVH
(ramma-TayTamMirTpaHCc(hepasa) 3HaXOAUTECSA B MEMOpPaHI, a IHI — B KAITHHI.
[TepeHeceHHsa aMiHOKHUCAOTH 3AIMCHIOETBCS raMMa-TAyTaMiATpaHcdepasoro.
KodakTopom 11010 (hepMeHTY € TPUIIENITHA TAYTATIOH (Y-TAYTaMIAITMCTEIHIA-
rainmH). [Tia BOAMBOM ramMMa-rAyTaMirTpaHcepasu BiaOYBAEThCA peakIiis
Mi’K aMIHOKHUCAOTOIO 1 TAYTaTIOHOM:

aMiHOKVCIIOTa+rnyTaTioH — y-rmyTaMin-aMiHOK1CroTa+UUCTeiHINmiLuH

[H1mT T'ATH (DepPMEHTIB ITMKAY 3a0e3MeUyIOTh BiAITIENIAEeHHS B ITUTOIAA3MI
KAITMHM aMIHOKHCAOTH Bip TaMMa-TAYTaMiHy Ta PECHUHTE3 IAYTATIOHY.

VY KHUIIIeYHVKY BIAOYBAETBCSI BCMOKTYBAHHS HEBEANKOI KIABKOCTL AMIIEI-
TUAIB 1 HETIADOAI30BaHUX OiAKiB. BOHM BCMOKTYIOTBCS IIASIXOM ITIHOITUTO3Y i
BCEPEAVHI KAITUH TIAPOAISYIOTBCS AI30COMAaAbBHUMM IIpoTea3aMu. MizepHa
KIABKICTh OIAKIB, 1110 HAAXOAWUTH 3 KUIIIEYHUKA B KPOB, BUBOAUTHCSI HUPKAMU
(TmericuH, MAIIAYHKOBA aMinasa) abdo PO3KAGAAQETHCS IIpoTeasdaMu Kposi. [Ipo-
HUKHICTb CAM30BOI KUIIIEYHUKA Y HOBOHAPOAKEHUX BUIINQ, HiIK Y AOPOCAUX.
Lle mMae izionoriyne 3Ha4eHHS, 00 B KPOB AUTHHU MOSKYTEH ITOTPATIASITUA aHTH-
TiAd MOAOKA. B A€KOTPHX BUTIAAKAX Y HOBOHAPOAKEHUX i3 KUIIEYHNKA B KPOB
MOJKYTb BCMOKTYBATHCS 1 HATUBHI OIAKH, IIJO IIPU3BOAUTL AO CEHCHUOLAI3arlil
OpraHi3My 1 MOJKe CAY’KUTH IIPUYUHOIO IAIOCHHKPA3il A0 OIAKOBOI K.
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TpaBAreHHS OIAKIB PETYAIOETBCS CUCTEMOIO FOPMOHOIIOAIOHUX PEYOBUH,
SKI BUPOOASIIOTBECSI B KAITMHAX TPABHOI'O TPAKTY. BIABIIICTE i3 WX PEeYOBHH
BIAHOCHUTBCA AO IIenTUAIB. TIABKU TICTaMIH € aMiHOM TiCTUAMHY. ['OpMOHOIAU
BUANAIOTBCA IIiA BIIAMBOM DXKI 1 4epe3 KpOB IIPOSABASIOTH CBOIO PETYAITOPHY
Aito. Tak, HapAXOAJKEHHs DKI B IIAYHOK CTUMYAIOE BHAIAEHHS TiCTaMiHy i
TaCTPUHY, SKi 3yMOBAIOIOTE CEKPEIIi0 IIENICUHY I COATHOI KUCAOTH, HEOOXIA-
HUX AAS TPaBAEHHS OIAKIB y IIAYHKY. HapaXoAKeHHS DKi B ABAHAAIIATUTIAAY
KUIIIKY CAY’KUTH CTUMYAOM AASI BHAIAGHHSI €HTEpPOTaCTPUHY, JKUM TaAbMYE
CEKpeLil0 IIIAYHKOBOTO COKY.

CAM30Ba TOHKOI KUIIKU Y BIATIOBIAB Ha HAAXOAJKEHHSI CIOAU DKI BIATIO-
BiAQ€ BHUAIAEHHAM IIAOI IPYIIN PETYAITOPIB (CEKPETHH, XOACIIUCTOKIHIH-TIaH-
KPEeO3UMiH, XIMOAEHIH, eHTEPOKIiHIH), Kl IPOHNKAIOTh Y KPOB i 3a0e31euyIoTh
IIBHAKE BUAINEHHS TPAaBHUX COKIB ITIAIITYHKOBOIO 3aA03010 Ta CAU30BOIO KUIII-
ku. [TopylieHHa ceKpelil peryAaTopiB CyIIpOBOAJKYETBCS 3MIHAMM IIPOLIECiB
TPaBAEHHS 1Xi.

B ocHOBI ntaToAOTi1 TpaBAEHHS OiAKIB 3HAXOAATHCS HecTadya TPaBHUX dpep-
MEHTIB i BIATIOBIAHMX IM KO(DEPMEHTIB Ta MOPYIIIEeHHS IPOIeCiB BCMOKTYBAaHHS
B KUIlIeuHUKY. HecTaua COASHOI KMCAOTH | IIEIICHHY B IIAYHKY ICTOTHO He
BiAOMBAETLCSA Ha TPaBAEHHI OiAKIB, OCKIABKM B KMIIIEUYHUKY € AOCTaTHLO ITPO-
TEOAITMYHUX (PEPMEHTIB, 1110 KOMIIEHCYIOTh 1. OpAHAK AeIIUT COATHOL KUC-
AOTH IIPU3BOAUTE AO PO3BUTKY MIKPOOHOI (DAOPU Ta THUTTA y IIAYHKY. [Ipn
HecTaul IIpoTeas MIAIIAYHKOBOL 3aA03M CIIOCTEPIratOThCA HellepeTPaBACHHS
OIAKIB, BUAIAEHHS IX 3 KAaAOM Ta BipHOCHe OiAKOBe ronopyBaHH:A. Hemepe-
TpaBAeHi OiAKM 3a3HAIOTh 3MiH A Al€I0 MIKPO(AOPU TOBCTOTO KHUIIEUHU-
Ka — THUTTS, IO CYNPOBOAJKYETHECS YTBOPEHHSAM OTPYWHUX PEYOBUH.

5. IEPETBOPEHHA AMIHOKUCAOT IIIA AI€EIO
MIKPO®AOPH TOBCTOI'O KUIIIEYHUWKA
(THUTTA BIAKIB YV KUIITEYHUKY)

HenepeTrpaBaeni 6irku Ta AK, gKi He BCMOKTAAMCS, HAAXOASATDH Y TOB-
CTUU KUIIIEYHUK, A€ IIiA BIIAMBOM (DEPMEHTIB MiKPO(AOPH YTBOPIOIOTE IIPO-
AYKTH, HE XapaKTePHI A OOMIHY aMiHOKMCAOT B OPTaHi3Mi ATOAMHM 1 HaBITh
OTPY¥HI. [HTEHCUBHICTH IPOIleCY B HOPMi HEBEAUWKA, are MOJKe 3HAYHO
3pOCTATH IpU HNOPYIIIEHH] AIIABHOCTI KUllleuHrKa. Llett mporec Ha3uBaeThCA
THUTTAM OiAKiB.

MalKe HETOKCUUHUMU IIPOAYKTAMHU € aMiHM, KETO- 1| OKCUKUCAOTH, CIIAD-
TH. 30KpeMa, aMiHM YTBOPIOIOTHECSA IIPU ACKAPOOKCUAIOBAHHI apOMaTHYHUX
AMIHOKMCAOT ((peHineTHMAAMIH i3 (peHiraraHIHy, THpaMiH i3 THPO3WHY, TPUII-
TaMiH i3 TpunrodaHy), AlaMIHOKHUCAOT (KapA@BEpPHH i3 Ai3WHY, IIyTpecIvH i3
OPHITHHY, arMaTWH i3 apriHiHy). Y CAM30BIM KUIIEYHWKA aMIiHU IIAAQFOTHCS
OKMCHIOBAABHOMY A€3aMIHYBAHHIO i3 3BiABHEHHAM amiakKy. KapaBepwuH,
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IyTPECHUH | arMaTWH NEPEBA’KHO YTBOPIOIOTECS IPU THUTTL TpyHa (TPYIIHI
otpytH). [Ipy po3naai CipKOBMICHUX aMiHOKUCAOT METIOHIHY 1 IIUCTEIHY B KU-
IIIEUHUKY YTBOPIOIOTELCA Ta3y, CipkoBoaeHb (H,S) i MmetramepkanTan (CH3SH).

DepMeHTH MIKPOOPraHi3MiB KaTaAi3ylOTh TAKOK PO3Iiap OOKOBUX AaH-
IIIOTIB TPUNTOMAHY I TUPO3WHY 3 YTBOPEHHSAM TOKCHUYHUX NPOAYKTIB —
KPEe30Ay 1 (PeHOAY, CKATOAY U IHAOAY:

HO@—CHZ—QH—COOH — HO@CH3 — HO@

NH >
mupo3uH Kpe3oA ¢enon
CHZ—CIZH-COOH CHj
| NH - | - |
N N N
H H H
mpunmogan CKamoaA {HgOoA

HenpreMunii 3anax BMICTY TOBCTOI KUIIIKA 3YMOBACHUN YaCTKOBO CKa-
TOAOM Ta IHAOAOM. HeBeArKi KIABKOCTI ITUX PEYOBUH BCMOKTYIOTHCS y TOB-
CTy KHIIIKY, NOTPANAIIOTh Y MEUiHKY, A€ 3HEIIKOAKYIOThCS, IEPETBOPIOIO-
YUChb Y HETOKCUYHI BOAOPO3UMHHI CIIOAYKHY, SIKi BUBOAATHCA 13 ceuero. IHAOA
i cKaToA MAAQIOTHCS y IeUiHIll TIAPOKCHAIOBAHHIO i HACTYIIHIM KOH 'Iorariii
3 CipyaHOIO YU TAIOKYPOHOBOIO KUCAOTaMU. DeHOA i Kpe3oA Bippasy 3Hell-
KOAJKYIOTBCS B PeakIlii KOH Torarfii.

AOHOPOM 3aAMIIIKY CipYaHOI KUCAOTH CAYKUTH 3-(pocoapeHO3MH-5-
dochocyanpar (PADC), a AOHOPOM TAIOKYPOHOBOI KUCAOTH — YPUAUHAM-
ocdoratokyponoBa kucnrora (YADI'K). DepMeHTH TAIOKYpPOHIATpaHChe-
pas3u i cyabdoTpaHcdepasy KaTaai3yIOTh IIePEHECEHHs 3aAUIIKIB I'AIOKY-
POHOBOI Ta CipyaHOI KUCAOTH Ha IHAOKCHA, CKATOKCHA, (DEHOA, KPE3OA.
YTBOpeHi NapHi CHOAyKU (edipocipdyaHi KHCAOTH Ta TAIOKYPOHIAM) BHBO-
MATBCA 13 ceuero. KanieBa Cinb IHAOKCHUACIPYAHOI KMCAOTU Ma€ HA3BY iHAU-
KaH. PiBeHb IHAMKAHy B CeUl PO3TASAQETLCA fAK ITOKA3HUK IHTEHCUBHOCTI
NIPOIIECiB THUTTSA B KUIIEYHUKY 1 IIIBUAKOCTI pEakllifl 3HEIIKOAKEHHS Y
nedinni. B HOpMaABHIN cedi iHAMKAH MICTHUTBCS Y HE3HAUHIM KIABKOCTI, IO
He BUSBAJETHCS 3BMYAUHNMU SIKICHUMHU peaKlligaMu. |[HAMKaHypia crocTepi-
Ta€ThCSA IIPY IHTEHCUBHOMY I'HUTTI OIAKOBHUX PEUOBHH Y KUIIEUHUKY (KOAIT,
3aKperny, HeIpOXIAHICTh, KUIIeUYHNKAa, pak, adcliec, MePUTOHIT).

I3 (peniraraHIHY B TOBCTIM KUIIIL B HEBEAUKINU KIABKOCTI YTBOPIOETHCS
OeH30MHa KMCAOTA. Y MHEeYiHIll IpU B3a€EMOAil O€H30MHOI KMCAOTHU 3 TAIITMHOM
YTBOPIOETHCS TIITypOBa KUCAOTA, K& BUBOAUTECS 3 ceuero. AN OIiHKU 3He-
HIKOAPKYBAABHOI (PYHKITII MEYiHKU 3aCTOCOBYIOTH MPOOY Ha CUHTE3 Tillypo-
Bol Kucarotu (1podby Ksika). CyTe IpoOHU MOAGra€ B II€POPAABHOMY IIPUNMOMI
OeH30aTy HaTpilO0 i BU3HAYEHHI B Ceui KIABKOCTI TilypOoBOI KUCAOTH. Ilpu
IIEePEeHXIMATO3HUX YPAKEHHAX I[IeUiHKKW CHUHTE3 TIIypOBOI KUCAOTU 3HUIKE-
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Hul. Ta oOcTaBMHA, LIO IIIIypoBa KUCAOTA MOJKE CHHTe3yBATHUCh 13 OeH30M-
HOI, yTBOPEHOI B TOBCTIiM KMIIIII] ITiA Al€0 (pepMeHTiB MIKpOOPraHi3MiB, pOOUTh
npoOy KBiKa y AlarHOCTUYHOMY IIAQHI HEAOCTATHBO HAAIMHOIO I PIAKOBHKO-
PUCTOBYBAHOIO.

6. METABOAI3M AMIHOKHNCAOT

B opranax i TKaHMHaX 3HAXOAUTLCSI HEBEAMKA KiABKICTH BiabHUX AK.
[TicAg BCMOKTYBaHHSI aMiHOKMCAOTH TOTPAIASIOTE 4epes3 MOPTaAbHY CUCTEMY
B IIEUiHKY, IKa € TOAOBHMM OpPraHOM OOMIHY aMiHOKHCAOT B opraHi3mi. Ilepu-
(bepryHi TKAHWHU 3 Pi3HOIO e(PEKTUBHICTIO IIOTAMHAIOTE IJUPKYAIOIOUL B KPOBI
aMiHOKUCAOTU. KpiM aMiHOKUCAOT DKi, (DOHA BIABHUX aMiHOKKUCAOT B OpraHi3mi
TIONIOBHIOETHCS 3@ PAXYHOK PO3MajAy TKAHWHHUX OIAKIB 1 CHHTE3y 3aMiHHUX
amiHokucAoT (puc. 10.1). TKaHMHHI OIAKH TIAPOAI3YIOTHCS HPOTEONTUYHUMU
drepMeHTaMM-KaTEIICMHAMU (TIEITTUATIAPOAA3aMU), IKi AOKaAI30BaHi, TOAOBHUM
YWHOM, y Ai30CcOMax KAITUH. 3ararbHa KiABKICTh BIABHHUX aMiHOKHMCAOT B
OPraHi3Mi AFOAMHU CKAAAGE OAM3BKO 30 T (IMiA Yac TpaBAEHHS BMICT iX 3HQUHO
3pocTaE). AMIHOKMCAOTH BUKOPUCTOBYEOTECS AQAL B TAKMX HANIPSIMKax: 1) cuHTe3
OIAKIB; 2) CHHTe3 IENTUAIB; 3) YTBOPEHHS Pi3HOMAHITHUX HU3BKOMOAEKYASIP-
HMX a30TOBMICHMX PEYOBUH-OIOTeHHUX aMiHiB, ITypPHHIB, MPUMIAUHIB, KpeaTh-
HY, XOAIHY, TaypUHY, TAPOKCUHY, ITOP(MIPHHIB TOIIO, 4) PO3IEINeHH A0 KiHIIe-
BUX NPOAYKTIB; O) IIEPETBOPEHHS Y BYTACBOAU YU AlITIAWL.

CuHaTe3 1 po3nap, OIAKIB B OpraHi3Mi AOPOCAOL AIOAMHU BipAOYBAIOTECSA 3
Pi3HOIO HIBUAKICTIO. Tak, y AOpPOCAOI AtoAMHM Macoro 70 Kr 3a A0Oy CHHTe-
3yeThCs i po3napaeThea OAM3bKO 400 r Oinka. Lli paHi CBiAYATH ITPO BUCOKY

MIBUAKICTH OHOBAEH-

Binku Tina Hs1 GinAKiB Tira. Oue-

BinKu CVIHT.e3 3aMiHHUX BUAHO, 1110 30iABIIIEH-
i \ amiHokucnoT HS1 CYMapHOI KiABKO-
cTi OiAKIB IIpHU POCTI

AmiHokuncnoTn OpraHi3My 4u B IIPO-

1eCi BUSAOPOBAEHHS

CuHTE3 a30TOBMICHMX B]‘A'6yBa€T_BCH. 3a pa-

NH, HU3bkoMonekynsipHux <y HOK GIAKIB LKL
o-KeTtokucnotu GioNoruHO akTMBHMx KaTaboAI3M aMiHO-

/ pevyoBUH KHCAOT AO KIiHIIEBUX
Ceviosuna Foxosa npoAyKris  (CO,,
co, H,O, NH;) CyIpOBO-

H.O ' AKYETBCSL 3BIABHEH-

2 XKupHi kucnotw, HAM eHeprii. OpHaK

AT® KeTOHOBI Tina eHepreTUYHa pPOAb

Puc. 10.1. A)xepeaa BiAbHUX aMiHOKHCAOT OpraHizMy i MIASIXU aAMiHOKHUCAOT IIpU
iX BUKOpHCTaHHS. 3BUYAVHOMY pallioHi
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HeBeAMKA. 3a PAaxXyHOK OKHCHEHHsI aMIHOKHUCAOT IOKpUBaeTbcsa 10-15 % mo-
Tpebun opraHizmMy B eHepril. OKMCHIOBaABHE PO3IIENAEeHHSI aMiHOKUCAOT 3pO-
CTa€ IIpU MIepPeBa’KHO OIAKOBOMY XapuyBaHHI, TOAOAYBAHHI Ta I[yKPOBOMY Aja-
OeTi. Ha mouaTKOBil1 CTaajl OKMCHIOBAABHOTO PO3MaAy aMiHOKHCAOTHM BTpaya-
IOTh CBOL aMiHOIpynX y (hOpMi aMiaKy, KWW B OPraHi3Mi AIOAMHU Kpe Ha
CHUHTE3 CEYOBHHHY, III0 BUBOAWUTHCA 3 ceuelo. BialllenneHHS aMiHOIPynHM Bip
AMIHOKHCAOT IIPU3BOAUTE AO YTBOPEHHSA O-KETOKMCAOT, SKi IOTIM OKUCHIO-
oTecst A0 CO, 1 HyO. 0-KeTOKMCAOTH TaKOK MOJKYTh II€PETBOPIOBATUCH Y
BYTA€BOAU UM AIITAN.

6.1. Ae3aMiHyBaHHSI aMiHOKUCAOT

[Tpomec BipllleIAeHHS aMiHOIPYIIU Bip @MiHOKHCAOTH 3 YTBOPEHHSIM
BIABHOTO aMiaKy Ha3UBAETHCI AE3aMIiHYBAHHAM i MOXKe 3AIMCHIOBATHCH
PI3HUMU IIAIXaMM, XapaKTEPHUMHU AAS PI3HUX BUAIB JKUBUX OPraHi3MiB. Y
BUIIUX TBAPUH OCHOBHUM IIASXOM € OKUCHIOBAABHE Ae3aMiHyBaHHS, IIPU
JKOMY, KpIM aMiaKy, YTBOPIOETBCSA O-KETOKHUCAOTA.

R-CH-cooH _ -2H R—C—COOH +H0 R—C—COOH + NH
1 _ " _— " 3
NH, NH

B opraHi3Mi AIOAMHUM € AeKinbKa (PepMeHTIB, 110 KaTaAi3yloThb TaKi pe-
aKIIii, pi3HOl crenuigyHOCTI 11 OIOAOTIYHOTO 3HaUeHHS. B mediHIli i HUpKax €
HecrerdiuHa okcrpasa L-aMiHOKMCAOT, gKa y (Pi3iI0AOITYHUX yMOBaX MaAo-
aKTHBHA, OCKiABKU onTUMyM pH aas Hel popiBHIoe 10. IIpocTeTHdHOIO Ipy-
OXO OKcrAa3u L-amiHOKuCAOT cay>kuTh OMH. 3HaUHO aKTHBHIIIIA B OpraHi3Mi
AFOAMHM OKcmAa3a D-aminokuchror, DAA-3aresKHUN (PEPMEHT, IO BUAiAe-
HUY i3 HUPOK, eYiHKM ¥ MO3Ky. DepMeHT KaTanizye OKUCHIOBaAbHE Ae3aMi-
HyBaHHS TiABKM D-i30MepiB aMiHOKMCAOT, 110 He BXOAATH AO CKAAAY OiAKiB, i
TOMY OIOAOTIUHA POAB MOTO € 3arapAkoBoro. BiH Mir Ou okucHroBaTH D-amiHo-
KHUCAOTHA KAITMHHUMX CTIHOK OAKTepil, SKIo O BOHM BCMOKTYBAAUCH.

€AMHUM BHCOKOe(EeKTUBHUM (DEepMEHTOM, IO Al€e Ha aMiHOKHUCAOTY
L-pgay B opraHi3aMi BUIIIUX TBAPWH 1 AIOAWHH, € TAyTaMaTAEeTiAporeHasa.
Bona kaTanizye peakrio:

COOH COOH
CH2 GH2 .
CHz  +HA'(HAD®")+H,0 === CH, *NHy*HAOH+H"
CH=NH ¢=0 (HAQ®H + H*)
COOH COOH

L-raymamam 0-Kemoraymapam

OKUCHIOBAABHE AE€3aMIHYBaHHSI I'AYTAMIHOBOI KUCAOTH BIiAOYBAETBCSA B
MITOXOHAPIFIX II€YiHKM (@ TAaKOJK IHIIMX OpPraHiB) 3 YTBOPEHHSAM aMiaky,
HAAH+H' i 0-KeTorayrapoBOi KHUCAOTH, SIKa MOYKe OyTM BHUKOPHCTaHa Y
[IKAL AMMOHHOI KUCAOTH. LIg peakilist € OCHOBHUM AJKEPEAOM aMiaKy B OpraHi3mi
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AIOAMHM. ['AyTamaTaeriaporeHas’a — OAITOMEPHUM (DepPMEHT, CKAAAQETHCA 13
6 cybopunamib. AktrBaTopoM epmerty € AAQD, inriditopom — FAD. Takum
YWHOM, KOAM KAITMHAM TIE€YiHKM MOTPIOHO OiAbIlle MAAWBA Y ITUKAL AUMOHHOL
KUCAOTU AAs cuHTe3y AT®, akTHBHICTH peakllii OKMCHIOBAABHOIO Ae3aMiHy-
BaHHA TAyTaMarTy INABUIIYETBCH.

I'ryTamaTaeripporeHasa KaTaAidye ¥ 3BOPOTHHU IIPOIEC, TOOTO BIAHOB-
He aMiHyBaHHS a-KETOTAYTapaTy 3 YTBOPEHHIM TAyTaMaTy. Y 3BOPOTHIN pe-
akiiil 3amictb HAA Gepe yuactb HAAD, mio 3abe3nedye He3areKHUU IIe-
pedir mUx ABOX IPOILECiB — OKUCHIOBAABHOTO AE€3aMIHYBAHHS TAyTaMary i
BiAHOBHOTO aMiHyBaHHS O-KeTorAyrapary. OOuaBa IIi IPOIeCcH TiCHO IOB'S-
3aHI 3 TPAQHCAMIHYBAHHAM AMIHOKUCAOT, 110 PO3TASAQETBECS HIDKYE.

Ae3aMiHyBaHHS AEKIABKOX aMIHOKHCAOT MOJKe BiAOyBaTUCS HEOKHCHIO-
BaAbHUM HIAIXOM. CepuH- i TpeOHIBAEeTIAPaTa3y KaTaAi3yl0Th HEOKUCHIOBAAB-
He A€3aMiHyBaHHS BIAIIOBIAHO CEPHHY I TPEOHIHY 3@ TAKUM MeXaHI3MOM (Ha
NIPUKAQAL CEPHHY):

CH,OH CHy CHs o CHs
CH=NH, C—NH ——= C=NH —2 C=0  +NH,
COOH H,0 COOH COOH COOH

DepMeHTaTUBHO BiAOYBAETBCS TIABKHU IIEPIA PEaKIlisl IiA BIIAMBOM Ae-
riaparasu. fK i Ipyu OKUCHIOBAABHOMY Ae3aMiHYyBaHHI, YTBOPIOKOTHCS aMiak 1
O-KETOKUCAOTA (Y AQHOMY BUIIQAKY — MipyBar). AAd TiCTUAMHY BAACTUBE
BHYTPIITHEOMOAEKYASIDHE Ae3aMiHyBaHHS.

TakyM 4MHOM, B OpPraHi3Mi AIOAMHM 3 HAAEKHOIO e(DEeKTHBHICTIO BipOY-
BAETHCA MPSIMe Ae3aMiHyBaHHS TAYTaMiHOBOI KHCAOTH, @ 3 MEHIIIOI0 e(DEeKTHB-
HICTIO — CepHHYy, TPEOHIHY, IIUCTEIHY i IiCTUAMHY. BialllelaeHHs aMiHOIpyIIn
Bip, OIABIIIOCTI  O-aMIHOKUCAOT BiAOYBA€ThCS B IIPOLleCi TpaHCaMiHyBaHHS.

6.2. TpancamiHyBaHHA (mepeaMiHyBaHHS)

Y xopl peaxilii TpaHCaMiHYBaHHSI aMiHOIPYIIa Bip O-aMIHOKMCAOTH IIe-
PEHOCUTECS Ha (-KETOKMCAOTY, IO IIPU3BOAUTH AO YTBOPEHHS HOBOI (O-Ke-
TOKUCAOTHU (YTBOPIOETBCSA i3 BUXIAHOI (-aMiHOKHUCAOTH) 1 HOBOI O-aMiHOKWHC-
AOTH (YTBOPIOETBCS i3 BUXIAHOI O-KETOKUCAOTH). Llg peakiiisi € 3BOpOTHOIO, i
HAIIPSIMOK IIepeTBOPEeHHS 3aAeKUTh Bip KOHIleHTpallil cyocTpatis. Matike
Y BCIX peaKllifgX TpaHCaMiHyBaHHSA IPUMMAIOTh y4acCThb TAyTaMmarT I BIAIOBIA-
HUI WOMY O-KETOTAyTapar:

o-amMiHokucrnoTa + o-KeTornytapat =——= O-KeToKMcroTa + rnytamart

DepmenTH, IO KaTaAi3yIOTh MPOIleC TpaHCaMiHyBaHHST, HAa3UBAIOTHECS aMi-
HOoTpaHcdepasaMy, ad0 TpaHCcaMiHa3aMU. Y Ha3By (PEPMEHTY BKAIOUYAIOTh Ha3BY
AMIHOKMCAOTH, 1110, KPIM TAyTaMary, € CyOCTPaTOM YU IIPOAYKTOM peakliil. 3a
BUHATKOM Ai3MHY i TPEOHIHY, BCI aMIHOKMCAOTH MOKYTh OpaTH y4acThb y Iiepe-
amiHyBaHHI. HaliOIABIII aKTUBHMMU € araHiH- i acmaprataMiHOTpaHcdepasa.
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CI)OOH CIIOOH

Cl)H 3 (IjH 2 9H 3 (IJH 2
(liH—NHZ + (|)H2 prm— (|3=O + (|3H2
COOH (l)=0 COOH (|)H—NH2
COOH COOH
AaaHIR Q-KemoraAymapam ITipyBam I'nymamam
COOH QOOH COOH (I:OOH
G GHo L, CHa
oo, T § T Lt G
SooH 7o COOH H~NH
COOH COOH
Acnapmam o-Kemoraymapam Oxkcaroayemam I'rymamam

MexaHni3M Aii Bcix amiHOTpaHCcdepa3 OAHaKOBUM. Bci BOHM MiCTSITh MilTHO
3B's13aHy MPOCTETUYHY TPYIY, SIKOIO CAY>KUTH TOXiAHe BiTaminy By — mipw-

AoKcarbdocdar.
0O

%

“H
HO—7 | CH,OPO3H,
H3C \N Iipugokcarbgpocham

AnbperipHa rpyma mipuaokcanbgocdary 3B's13aHa KOBAAEHTHUM 3B'SI3-

KOM 3 €-aMIiHOIPYTOIO 3aAUIIKY AI3MHY IMOAIIENTHAHOTO AQHIFOra amnodep-
MeHTy. CaMe IIs1 aAbAETIAHA TPYIIQ, 3BIABHSIOUNCE Bip 3B'SI3KY 3 anodepMeH-
TOM, B3aEMOAI€ 13 (-aMIHOT'PYIIOI0 aMIHOKUCAOTH, BHACAIAOK YOT'O YTBOPOETHCS
IIPOMDKHUM IIPOAYKT (1IrdpoBa OCHOBA). Ha cxeMi mokasaHMM MeXaHI3M Ile-
peaMiHyBaHHS (IIPUBOAUTHCS TIABKM Ta YaCTHMHA IIPOCTETUYHOL IPYIH, AKa
Oepe 0Oe3NOCEPEAHIO YYacCTh Y Peakilii):

R{—CH—COOH R{—CH—COOH R{—C—COOH Ry—C—COOH
[ | I H,O 5
NH, — N —~ N
+ H,O CH CH2 +
AN CH»
A

Y IpOMI>KHOMY IPOAYKTI BiAOyBa€ETECS TTEPEMIIIEHHS TTOABIITHOTO 3B'SI3KY
i IIOTIM TIAPOAi3 3 YTBOPEHHIM O.-KETOKMCAOTH 1 MIPOCTETUYHOI IpyIIn y (hopMi
nipupaokcaMingocdary. TakuM 4MHOM, Y Pe3yABbTaTL IepIIol IIOAOBUHU pe-
aK1ii aMiHOIpyna 3 aMIiHOKUCAOTU INEPEHOCUTHCS Ha IIPOCTETHUYHY TPYILY
depmenTy. [Tip gac ApyTol MOAOBUHU peakKllii mpupokcaMiadocdar mepeHo-
CUTH aMiHOTPYIIy Ha O-KETOKHUCAOTY (O-KETOTAYTaparT), 3HOBY IIE€PETBOPIOIO-
YHCh Y TiPHUAOKCAABPOCHAT, @ O-KETOKUCAOTA IIEPEXOAUTH B @MiHOKUCAOTY.
MexaHi3M APyroi IIOAOBMHU peakllii Takul Ke, K i Ieplol, are rnepebirae
BOHA Y 3BOPOTHOMY HAIIPSIMKY.
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Rz—ﬁ—COOH Rz—ﬁ—COOH RZ—(FH—COOH H.O R2—CIIH—COOH
2

i) —~ N . N NH
H O CH2 CH +
2
NH J< Jo H. 20
CH» AL
PN

PeanbHOrO Ae3amMiHyBaHHS (BiAIlIEIA€HHSI aMiaKy) B peakllissX TpaHCaMi-
HyBaHHS He BIAOYBA€TBCS, OCKIABKU AE3aMIiHYBAaHHA (l-aMiHOKUCAOTH CYIIPO-
BOAJKYETBCS aMIHYBAHHAM (-KETOIAYTApPOBOI KMCAOTH. TaKWM YMHOM, aMiHO-
TPYIIX Bip Pi3HUX KUCAOT 30UPAIOTECA Y PopMi rayramaty. Iip Ai€ero BUCOKO-
AKTUBHOI TAyTaMaTAeTiApOTeHa3n BiAOYyBA€TbCS pearbHe Ae3aMiHyBaHHS
TAyTaMaTy i3 BUAAeHHAM aMiaky. [loepHaHHSA TpaHCaMiHyBaHHA 3 OKUCHIO-
BAABHUM AE€3aMIHYBAHHAM TAyTaMaTy HA3WBAIOTh HENIPSIMUM Ae3aMiHYBaHHAM
AMIHOKUCAOT (TpaHCAE3aMIHyBaHHAM). TaKUM IIIAIXOM Pi3HI aMiIHOKMCAOTH BCTY-
MAIOTh Y PEeaKIlifo KaTabOAI3My 3 YTBOPEHHSM O-KETOKMCAOTH, BiAHOBAEHOTO
HAA, i amiaky. AOAS O.-KETOKUCAOTH UM aMiaKy PO3TASIAQETBCS AQAL.

TpancaminyBaH-

AMiHOKMCNOTH o-KeTornytapar HS i OKMCHIOBAALHE
X } HADH + HY Ae3aMIHYBaHHSA IAYTa

KeTokucnoTtu nytamar HALO* Mary, 5K 3a3Ha9an0Ch
BHUIIE, € 3BOPOTHUMHU

nporiecamu. Lle 3a6e3s-

o-keTornytapaTt AMiHOKMCOTH .
meyye MOJKAUBICTB
CHHTE3y aMIHOKUCAOT
HAOH + H . .
+ mytamar o-keTokmcnoTn 13 BIATIOBIAHUX O-KETO-

HAL . .

KUCAOT i amiaky. [lo-
€AHAHHS BIAHOBHOI'O aMiHYBAHHS O-KETOTAYTapaTy 3 TPAHCAMIHYBAHHSAM Ha-
3MBAIOTh TPAHCPEAMIHYBAHHAM. B OpraHisMi AFOAVHM ITUM IIASIXOM CUHTE3Y-
IOTBCS 3aMiHHI aMiHOKHUCAOTH, BIAIIOBIAHI IKAM O-KETOKUCAOTH YTBOPIOKOTECS
i3 BYyI'AeBOAIB. 3OKpeMa, aAaHiH 1 acmapTaT CHUHTE3YIOTHCSA B Pe3yAbTaTi
TpaHCaMiHYBaHHS BIiAIIOBIAHO i3 TipyBaTy M OKCaAoalleTary:

CuHTe3 iHIIMX 3aMiHHUX aMiHOKMCAOT PO3TASAAETHLCS AAAIL

rnytamar + nipyBaT ==—== o-KeTornytapar + anaHiH
rmytamar + okcanoaueTar o-keTornyTapaT + acnapTaT

O-KETOKUCAOTH, BIATIOBIAHI HE3aMiIHHMM aMiHOKMCAOTaM, B OPraHi3Mi AtO-
AVAHU He YTBOPIOIOTBCS 13 BYIAEBOAIB UM AIINIAIB, TOMy BAACHE He3aMiHHI
AMIHOKHUCAOTH He CUHTE3YIOTHCS, & IIOBUHHI HAAXOAUTH 3 DKero. 3a3HauuMo,
OI0 DKa AIOAMHN He MICTHUTh 3HAYHMX KIABKOCTEM O-KeTOKHCAOT, BiAIOBIA-
HMX He3aMiHHMM aMiHOKHCAOTAM.

SIK IIOKa3aHO B IIbOMY PO3AIAL, TAYTaMIHOBA KMCAOTA BUKOHYE OCHOBHI
dyHKIiI B OOMiHI aMiHOKUCAOT. BoHa IIpuiiMae aMiHOIPYIIM Bip THX aMiHO-
KHUCAOT, IO 3HAXOAATHCS B OPraHi3Mi AIOAMHU B HAAAMINKY, 1 BIAAQE HA
YTBOPEHHS THUX 3aMIiHHUX aMIiHOKHMCAOT, KWX HEAOCTATHBHO. Hampukaap,
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JKIIIO PKa MICTHTh 0araTo acrapTaTy, aAe MaAO aAaHIHY, TO ABI IOEAHAHI
peaktiii TpaHcaMiHyBaHHS 3a0e3IeUyIOTh ITePEPO3TOAIA aMIHOIPYIL:

acnapTtart + o-keTornytapar okcanoauertarT + rnytamat
rnytamaT + nipyBat ==-== o-KeTornytapaT + anaHiH

CyMapHO:

acnaprar + nipysat okcanoauerar + anaHiH

['Tpr KaTaboAI3ZMI aMIHOKHCAOT TAyTaMaTAETIAPOreHa3a BUKOHYE TOAOBHY
POAB, KATaAI3yIHOUU 3BIABHEHHS Y BUTASAL aMiaKy aMiHOIDPYIL, IO HAAXOAATH
Bip, IHIIMX aMIHOKMCAOT. KpiM TOrO, 3 AyTaMiHOBOI KUCAOTH CHUHTE3YETBCS
PSA 3aMIiHHUX aMiHOKHMCAOT.

I'TocarabaeHHS IPOLeCiB TPAHC- i Ae3aMiHyBaHHS aMiHOKUCAOT BIAOYBA€ETh-
cqa npu rinositaminosax (PP, B,, Bg), rinokcii, ypakeHHax nedinku. Lle crpu-
YMHSE 3POCTaHHA BMICTYy aMIHOKHMCAOT Y TAA3Mi (TillepaMiHoanyaeMid) i mpu
TepeBHIlleHHI peabCOPOIMHOI 3AaTHOCTI  KAITMH HUPKOBUX KAHAABITIB —
€KCKpEIIiF0 aMiHOKHCAOT i3 cedero (aMiHOauaypif). IlopylieHHs onTuManb-
HOTO CIIBBIAHOIIIEHHS aMIHOKUCAOT B OpPraHi3Mi raabMye OIAKOBUM CHHTE3.

6.3. KataOoaizM ByraemeBoro ckeaera aMiHOKHUCAOT.
I'rikoreHHi I KeTOreHHi aMiHOKHCAOTH

Y pes3yAbTari IIpsAMOro U HeIIPSAMOI'o Ae3aMIiHYBAHHSA aMiHOKUCAOT YTBO-
PIOIOTHCS, SIK ITOKA3aHO BUIIE, O-KETOKMCAOTH. OKHUCHEHHSI OCTAHHIX iae
uepes IIMKA AMMOHHOI KMCAOTH. AASI KOJKHOL aMIHOKHUCAOTH iCHY€e crienudid-
HUU IIASX PO3IIENAEHHS ByTAelleBoro ckeaeta. | xou aag 20 aMiHOKHCAOT €
20 pi3HUX KaTaOOAIYHUX IIAGXIB, B OCTQTOUYHOMY IIIACYMKY BOHU 3AMBAIOTh-
cs ¥ YTBOPIOIOTH II'SITh TTPOAYKTIB (arieTrA-KoA, a-KeTorayTaparT, CyKITMHIA-
KoA, okcanoarerar i pymapar), 11J0 BKAIOYAIOTECA B IIMKA AMMOHHOI KHUCAO-
TH i 3ropstoTb TaM A0 CO, 1 H,O. TakuM 4MHOM aMiHOKMCAOTU BHOCSTH CBil
BKAQ), Y 3aranbHe 3a0e3ledyeHHs OopraHi3My eHepriero. Ha puc. 10.2 nokaza-
HO MICIIsI BKAIOUEHHS BYTAEIIeBUX CKEAETIB Pi3HUX aMiHOKUCAOT y ITUKA Kpe6-
ca. TiABKH AAS AEKIABKOX aMIHOKHMCAOT BTpaTa aMIHOTPYIIM BIAPA3y AQ€
HIPOMIKHI IIPOAYKTH LUKAY (TAyTaMaT-O-KeTOIAyTapaT, acllapTaT-OKCano-
areTarT, aAaHIH I CepuH-MIPYBaT). AAT IHIMWX aMIHOKHUCAOT IIAIXHM AETPaAALLil
BYTAEIIEBOTO CKEAETa BKAIOYAIOTH AEKIABKA (PEpPMEHTATHMBHUX PEaklliii, a B
PSIAL BUTIQAKIB KATaOOAIYHUU IIASIX AOCUTH CKAQAHUIM.

ByraerieBi ckeaeTH aMiHOKHMCAOT MOXKYThb TaKO’K IT€PETBOPIOBATHCT Y
BYT'A€BOAY, KUPHI KUCAOTH, KETOHOBI Tird. PO3PI3HAIOTH TAIKOT€HHI M KETO-
TeHHI aMIHOKHUCAOTH. AO MIKOreHHUX aMiHOKUCAOT BIAHOCATB Ti, 3 SKUX yTBO-
PIOIOTHCS IIPYBAT, OKCAAOAIIETAT, O-KETOTAyTapaT, CyKIMHIA-KOA i1 dhymapart,
OCKIABKY ITIIPyBaT i OKCAAOAIEeTaT € BUXIAHMMU CyOCTpaTaMU T'AIOKOHeOTeHe-
3y, @ 0-KeTOTAyTaparT, CYKIIUHIA-KOA i dhyMapaT y XOAl TUKAY AQIOTh OKCAAOa-
1eTar. 13 11ecTr aMiHOKHMCAOT, SIKi PO3MaAaIOTLCS AO arleToarleTra-KoA i arfe-
TUA-KOA, MOKYTh YTBOPIOBATUCH KETOHOBI TiAQ, TOMY IX BUAIASIOTH Y IPYILY
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['niokosa YKnpHi kucnotu deHinanaHin
AnaHiH Tuvpo3snH
CepuH NeiumH JlenumH
[ niunH / [3oneiiumH TpunTodan
Lncrein |— lipysat Niavn
Auetun-KoA \
AueTtoaueTtun-KoA
Acnaparin |— Okcanoauetar Lurpat
AcnaptaTt .
lMctngmH
Manar ApriHiH
IsouuTpar Mponin
deHin- myTtamiH
anaHiH |—=®ymapar
Tupoank a-keTornytapat ——| Inyramar
CykuumHat
CyKuuHin-
KoA
Banin
MerTioHiH
[3onenumH
TpeoHiH

Puc. 10.2. BKAIOUEHHS ByrAelleBUX CKeAeTiB aMiHOKHUCAOT y IUKA AMMOHHOI KUCAOTH.

KeToreHHUX. Cepep HUX BUKAIOYHO KETOT€HHUMM aMiHOKHUCAOTaMM € AeUITUH
1 Al3MH, a IHIIT OAHOYACHO HAAEKAThb A0 000X I'PYII, OCKIABKM YaCTHHA ByTAE-
LIEBMX aTOMIB iX MOAEKYAU IIE€PeXOAUTH Yy IIOIEPepAHUKM IAIOKO3H, a Apyra
JacTruHa — B aneThA-KoA. 3a3Haunmo, 110 TAIKOTeHHI aMiHOKUCAOTA MOJKYTh
IIEPeTBOPIOBATUCH Yy IIPyBaT, KWW MPU OKHWCHIOBAABHOMY AEKAPOOKCHAIO-
BaHHI AQCTH aneThA-KoA. Takum 4mMHOM, TAIKOTeHHI aMiHOKHCAOTU MOJKYTh
IIEPETBOPIOBATUCH K Y BYTA€BOAM, TaK I B JKUPHI KMCAOTHA ¥ KETOHOBI TiAa.

6.3. AeKapOOKCUAIOBAaHHSI aMiHOKHUCAOT

B opranismi AtopAMHM i TBApUH IIiA Ai€I0 PepMEHTIB AeKapOOKCHUAA3
BiA A€IKMX aMiHOKHUCAOT BIAIIIENIAIOETHCS KapOOKCHMABHA I'PyIla y BUTAGAL
CO,. Y pe3yAbTaTi peakliii yTBOPIOIOTECS aMiHM 3 Ba&KAUBUMU OiOAOTIUHU-
MU (DYyHKIJIIMUA.

R-CH-COOH ——> R—CH,=NH, +CO,
NH -

ITpurnrapaMu OlOreHHUX aMiHIB € ricTaMiH (i3 TICTUAKMHY), Y-aMIHOMACAS-

Ha KUCAOTa (i3 rayramary), poodpaMiH (i3 3,4-pAl0KCU(EHINAAAHIHY), CEPOTOHIH
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(i3 5-okcurpunrodany). CTpyKTypa i PyHKIIII iX pO3IAIAAQIOTEC AQAL. AeKapOo-
KCHUAA3U aMiHOKUCAOT, fIK 1 aMiHOTpaHCcdepasy, MICTATh SIK IIPOCTETUYHY IPYILY
mipupokcanbgocdar. MexaHizM peakilii BKAIOYAE€ YTBOPEHHS IIPOMIZKHOIO
KOMIIAEKCY MiJK aMiHOKMCAOTOIO i mpUpOKcarbpocdaToM (1rdoBi OCHOBH) 3
HacTyrmHUM po3puBoM 3B's13Ky C-COOH i 3BiabHenHsaM CO,. TakuMm 4mHOM,
MipUAOKCaAB(OCHAT BUKOHYE KATAAITUYHY POABb Y PEAKIAX AEKApPOOKCUAIO-
BAHH 1 TPAHCAMIHYBAHHS, & HAIIPABASIOTBCS PEAKIIil y BIAIIOBIAHOMY HAIIPAMKY
armopepMeHTaM AeKapOoKcHAa3 i amiHoTpaHcdepas. Peaxirii aekapOOKCcHU-
AFOBAHHS HE3BOPOTHI.

BiorenHi aMiHM IHAKTUBYIOTBECS B PEAKIIISIX OKUCHIOBAABHOIO AC3aMiHY-
BaHHSA TIip Al€ro MoHOaMiHOOKCcHAA3 (MAO), kodepmenToM sgkux € DAA,

R—CH,—NH, + CO, — R—CHO +NH3 + Hp0;

YTBOPIOIOTBCST AABAETIA, aMmiaK i TIEPOKCHA, BOAHIO. AABAETIAM OKHCHIO-
FOTBCS AO KHACAOT, SIKi BUKOPHUCTOBYIOTHCSI OPTaHi3MOM, ITiA A€I0 aABAETIAAETIA-
porenas. H,O, pO3KAaAQETBCSI Ha BOAY M KHUCEHB 3@ Y4acTIO Karanasm abo
nepokrcrpas. MAO AOKaAi3yeThCS IIEPEBAKHO B MITOXOHADISIX, MICTUTE Y CBOEMY
ckrapi DAA, Bipirpae Ba’KAMBY POAL B OPraHi3Mi, pPeryArOloud ITBUAKICTH
OiocuHTe3y Ta po3napy OloreHHUX aMiHiB. Aeski iHribiTopu MAO (rapMiH, nlap-
TIAIH) 3aCTOCOBYIOTBECS AAS AIKYBAHHA ACMIPECUBHUX CTAHIB, IIM30(ppeHil TOIIO.

Ajaminookcupasu (AAO) 3HAXOAATBECS B IIUTOMAA3MI, KO(hepMeHTOM iX
€ mipupokcanbocdar (aast peakrii Heobxiaga Cu?t). AAO iHaKTHBYIOTH
IIepeBayKHO TiCTaMiH, IIyTPEeCWH, KAAABEPUH 1 MEHIIOK MIpOIO AIOTH Ha
anidpaTrUHI aMiHU, SKi PO3MIETIAIOIOTECS 3a AormoMororo MAOQO.

7. METABOAI3M AMIAKY. CUHTE3 CEHOBUHN

AMiaK yTBOPIOETBCS y PE3YAbTATi Ae3aMiHyBaHHS aMiHOKUCAOT, aMiAiB,
aMiHIB, @ TAaKO’X HYKAeOTHAIB. OCHOBHUM A’KepPeAOM aMiaKy € OKWCHEeHHS
TAyTaMaTy TAyTaMaTAETIAPOreHa30!0, 110 BIAOYBAETHCA IIPAKTUYHO Y BCIX TKa-
HMHAaX OpraHizMy. OCKIABKH aMiaK BUCOKOTOKCHAYHA PEYOBUHA, OCOOAUBO AN
HEPBOBOI CUCTEMY, Yy HPOLIECi €BOAIOLII B OPraHi3Mi AIOAMHN BUPOOUAWCH AO-
CKOHaAl MeXaHi3MU MOro 3HEIIKOAKeHHd. PiBeHBb amiaKy y KpOBI B HOpPMi He
nepesuiye 50 MKMOAB/A. TOKCHYHICTE aMiaKy 3yMOBA€HA PSAOM (DaKTOPiB.
Y TKaHMHaxX I piAMHAX OpraHi3My aMmiaK IEPEeBa’KHO 3HAXOAUTHCS Y BUTASIAL
Kariona amonito (NH, "), 1110 morano npoHukae yepes MeMOpaHu. Aae y piBHO-
Bazi 3 NH, " 3HaxoAUTBCST 6AM3BKO 1 % BIABHOTO aMiaKy, IT10 A€TKO ITPOXOAUTH
yepe3 MeMOpaHU. Y MITOXOHAPIIX aMiakK B3a€EMOAIE 3 O-KETOTAyTapaToM Yy
3BOPOTHIN IyTaMaTAETIAPOT€HA3HIN peaKllil, AQtO4r TAyTaMaT. BUCOKMI BMICT
aMiaKy CTUMYAIOE BIATIK O-KETOTAYTAPATy 13 UKAY AMMOHHOI KUCAOTH, & OTKe,
3HIDKEHHST MiTOXOHAPIAABHOIO OKHMCHEHHS i cunTe3y ATD, A0 4oro HaMOIABII
YYTAWBI KAITHHU MO3KY, SKi 3a0e3IeUyIOTbCS €HEpPri€l0 MalKe MOBHICTIO 3a
PaxXyHOK aepOOHOTO PO3MaAy IAFOKO3HU.
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OCHOBHUMM KIHIIEBUMM IPOAYKTAMH MeTaOOAI3My aMiaKy y TBApHH 1
AIOAMHM € CEYOBUHAQ, YTBOPEHHS gKOI BiAOyBaeThCA B mediHIl. [lepenoc amia-
Ky Bip NepudepryHuX TKaHWH AO MEeYiHKM i HUPOK 3AIMCHIOETBCS Y BUTASAL
rayTaMigy. LI aMiHOKMCAOTa YTBOPIOETHCS 13 IAYTaMIHOBOI KUCAOTH IIASIXOM
NIPUEAHAHHS aMiaKy IIip Al€I0 TAYTaMiHCHUHTETA3U:

2,
(|3H2 AT® + NH, (l;H2 2
GH2 \' GH2
CllH—NHz AlG + & C|)H—NH2
COOH H COCOH

I'AyTaMiH € HEHUTPAABHOIO HETOKCUYHOIO CIIOAYKOIO, K4, Ha BIAMIHY
BiA TAyTaMaTy, AETKO IIPOXOAUTH Yepe3 KAITMHHI MeMOpaHu. Y MO3KY Ald
TAYTaMIHCHUHTETA3M IIOEAHYETBCA 3 AI€I0 TAyTAMaTAETIADOreHasH, 110 (PyH-
KIIOHY€ IIePEBA’KHO Yy HAIIPSIMKY CHHTEe3y TAyTaMaTy i3 O-KeTOTAyTapary:

+NH, +NH; .
o-KeTornytapatr —— rmytamMmatr —— [fyTaMIH

I3 MO3Ky rAyTaMmiH BIABHO AMDYHAYE B KPOB UM CIIMHHOMO3KOBY PIAU-
Hy, YCyBalOUU IIPU IJLOMY ABI MOAEKYAM TOKCHYHOI'O aMiaKy.

I'ryraMiHCHHTeTa3a akKTUBHA 1 B IediHIli. TyT BOHa IIATpUMYy€E BHYTPI-
IITHBOKAITUHHY KOHIIEHTPAIlil0 aMiaKy Ha PiBHI, 110 HE AOCATraE MeX TOK-
CUYHOCTI. Y MeYiHIli 11 HUPKaX TAYTaMiH ITiA Ai€I0 TAyTaMiHa3M TiAPOAI3YEThCS
MO TAyTaMaTy 1 BIABHOTO aMiaKy:

rnytamid + H,O —— rnytamar + NH,

Y TpaHCIOPTi aMiaky i3 M'g3iB A0 IediHKu Oepe ydacTb HeUTparbHa
aMiHOKMCAOTa — araHiH. [Tpu iHTeHCHUBHIN M'S30BilT POOOTI YaCcTHHA aMiHO-
KHCAOT IIASIXOM TAFOKOHEOTeHe3y IIePEeTBOPIOETECSA Y TAIOKO3Y. 3a [IUX YMOB
Y M'g3aX YTBOPIOETHCSI 3HAaYHA KIABKICTH amiaKy. AMiaK B3a€EMOAIE 3 O-Ke-
TOIAYTapaToOM, YTBOPIOETBCS TAyramar. OCTaHHIN B3aEMOAi€ i3 HipyBaToM,
BMICT KOI'O 3@ PaxyHOK IIOCHUAECHHS TAIKOAI3Y IIiA 4ac pOOOTH IABHUIIYETH-
cs. BipnOyBaeThCsa peakmis IlepeaMiHyBaHHS MDK HMIPyBAaTOM 1 TAyTaMaTOM.

rnyTamar + nipyBaT == o-KeTornytapar + anaHiH

AnaHiH TIePEeHOCUTHLCS 3 KPOB'I0 AO TIEUiHKHU, A€ TiA Ai€I0 araHiHaMi-
HOTpaHC(epasu rnepepae aMiHOIPyIly O-KeTOTAyTaparTy, a Adal 3 TAyTamary
B TAyTaMaTAElIAPOTeHAa3HIN peaxkllil 3BIABHAETHLCA aMiak. I3 mipysaTy B
IIeYiHIll PECUHTE3YETHCS TAIOK03a, SIKa 3HOBY AHAAXOAUTH Y M'SI3H.

LlvraiuHmMI Ipoltec cuHTe3y ce4oBUHU BiakpuThi I'. Kpebcom i K. XeH-
ceprartoM y 1932 pomi. Y nukrAl OepyTh y4acTb ABI aMIiHOKHCAOTH, SKi He
BXOMATH AO CKAaAy OiAKIB (OpHITHH 1 IIMTPYAiH), i ABI aMiHOKMCAOTH, IO
MICTATBCA y OlAKax (apridid i acnaprar). Kpebdc i XeHceAalT BIAKPHAH, IO
LIBUAKICTH CUHTE3y CEYOBHMHU Pi3KO 3POCTaE, KOAU Y CEPEAOBUIIE AOAQIOTH
OPHITHH, aprifiH 41 nuTpyAiH. Ha ocHOBI nux dakTiB Kpebc 3anpononyBas
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CXeMy CHHTe3y CEeYOBUHU. LIMKA CKAAAQETBCA i3 5 peakiliil, KOJKHa 3 SIKUX
KaTaAi3yeTBCS OKpeMUM (hepMeHTOM.

VY mepiriii peakiiii i3 aMiaky i AIOKCHAY BYTAEITIO 3@ YYaCTIO 2 MOAEKYA
AT® yTBOPIOETBECS MaKpoeprigHa CIIOAYKa Kapbamoirdgocdar:

NH; + CO, + 2AT® + H,0 —— HoN—C~POgH, + 2A010 + @,
0

LIro peaxito, 10 BipAOYBAETHCS B MATPUKCI MITOXOHAPIN, KaTaAidye
kapOamoirdocarcurTeTasa [, peryadaropHuil (pepMeHT CHUHTE3y CEYOBU-
HU. AKTEBATOPOM (DepMEHTY CAY’KUTE N-alleTUATAYTaMaT, YTBOPEHHS IKOT'O
TaABMYETBCS apriHiHOM. TakuM YMHOM, peryAdllida CMHTe3y Kapbamoindgoc-
daTy 3AICHIOETBCS 3@ MeXaHi3MOM 3BOPOTHOTO 3B'SI3Ky. /AOKaAizoBaHa B
nUTOIAA3MI KapbaMoirdocdaTrcuHTeTasa II KaTarizye peakiiito yrBOpeHHS
KapOamoirocdaTy He 3 BIABHOTO amiaky, a i3 rayraMiny. Llen depmeHT
nocradae Kapbamoirdgocdar AAT CUHTe3y IipUMIAWHIB.

Y ApyTili peaxilii IMKAYy OpHITHH-KapOaMolATpaHcdepas3a KaTaAisye
nepeHeceHHd KapOaMOIALHOI IPyNM Ha OPHITUH 3 YTBOPEHHAM IUTPYAIHY.

2
Wz ¢=0
CH NH COOH
&y 2 CH HoN—CH tAT®
s + §7° St &y
GH2 OPO3H, - On {2 72 - AM®
(|3H—NH2 C|)H2 COOH - 00,
COOH Cl)H—NHz
Kapb6amoin- COOH
Opnimun pocpam Humpyain Acnapmam
II\'IH QOOH l}le
C|)—NH—(|:H C|)=NH
I}IH (I:Hz I}IH (IZOOH
CHp  COOH CH2 GH
CHa GHy t cH
Cl)Hz C|3H2 COOH
CH=NH, CH=NH;
COOH COOH
Aprininocykyunam Aprinin Dymapam
\H2
C=NH I}IHQ
NH CH
| 1 2
¢H2 + HO —  GH2 + NH2=C=NH,
GHa CH2 o]
CH> CH=NH,
CH=NH; COOH
COOH
Aprinin OpHimun CeuoBuHa
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Y xopi AT®-3aneKHOI peakllii TUTPYAIH KOHAEHCYETLCS 3 acliapariHo-
BOIO KHCAOTOIO, 9Ka CAY’KUTH APYTUM AOHOPOM aMIiHOTPYIH 3 YTBOPEHHIM
ApPTiHIHOCYKITUHATY, IKHUM AaAl PO3IIEIAIOETHCS Ha apriHiH i pymapat. [lep-
MU pepMeHT — apriHiHOCYKIIWMHATCUHTETas3a, APYTUM — apriHiHOCYKIIU-
HaTAia3a.

Ha ocTanHIN cTapil DUKAY epMeHT apriHasa, AKUW MICTUTBCSA TIABKHU
y IIediHI]i, KaTaAi3ye IiAPOAI3 apriHiHy Ha CEeYOBUHY W OPHITHH.

OpHITHH MO’Ke 3allyCKaTh HOBUM O0epT IIUKAY YTBOPEHHS CEYOBUHU.
TakyM 4MHOM, POAB OPHITHHY B IIbOMY IIMKAL @HAAOITUHA AO POAL OKCanoarie-
TaTy B IJUKAL AMMOHHOI KUCAOTH.

LIMKA YTBOPEHHSI CEUYOBUHU 1 IIMKA AMMOHHOI KUCAOTH TICHO B3@€EMO3B'SI-
3aHi. Tak, HapxopreHHT CO, i AT®, HeOOXIAHUX AAST YTBOPEHHSI CEYOBHHY,
3a0e31evyeTbess POOOTOIO ITMKAY AMMOHHOI KucAoTH. DyMapoBa KMCAOTa, sTKa
YTBOPIOETECA IIPU PO3IIENAEHHI apriHIHOCYKIIMHATY, 3@ Y4acTiO (PepMeHTIB
IIUKAY AWMOHHOI KMCAOTH IIEPETBOPIOETHECS Yepe3 ManaT B OKCAAOALETaT, a
OCTaHHIM y peakllil TpaHCaMiHyBaHHA 3 IAYTaMaTOM 3HOBY AQ€ acIaprar.

CxeMa IWKAY CHHTE3y CEYOBHMHU i B3aEMO3B'SI30K MOTO 3 IIMKAOM AU-
MOHHOI KMCAOTH TToKa3aHi Ha puc. 10.3 i 10.4, a cymapHe piBHIHHS NIPOIECy
Take:

CO, + NH3 + acnaptat + 3AT® + 2H,0 —
— ceyoBuHa + dymapat + 2A0P + 20, + AMO +dd,

SIK BUAHO 13 pIBHAHHS, Oe3II0CEpeAHIMU AKEePEAaMU aTOMIB a30Ty MO-
AEKyAH CEUOBHHHU € aMiak 1 acmapraTr. O0OrnaBa BOHM MOJKYTb OyTH OTPH-
MaHl 3 TAyTamary: aMiak — IIASIXOM OKHUCHIOBAABHOTO AE3aMiHyBaHHS,
acrapraT — TpaHcaMinyBaHH4 (puc. 10.4). A 3aBASKM TpaHCaAMiHYBaHHIO 3
Ol-KETOTAYTapaTOM yCi aMiHOKUCAOTHU 3AAQTHI BIAAATH aMiHOI'PYIIX B C€UOBU-
HY, KIHIIEBUM NPOAYKT KATaOOAI3MYy aMiHOKHUCAOT B OPraHi3Mi AIOAWHU.

CedoBHHA € HEUTPAABHOIO HETOKCHUYHOIO BOAOPO3UYMHHOIO CIIOAYKOIO.
BoHa AOCTaBASIETLCSI KPOB'IO Y HUPKM i BUXOAUTD i3 ceuero. 3a A00y 3 opra-

CeuoBuHa NH,

2ATO

dymapaTt
CO, i

Lukn Utk Manar

Ce4yoBUHMU

ATO

Okcanoauetat

-~
AcnapTaI‘\—/
\

Puc. 10.3. “"ABokoaicauii Bearocumnep”" KpedGca. B3aeMo3B'sI30K MiK IIMKAAMU CE4OBUHU
Ta TpuKapOoHoBuXx KucaoTt (L[TK).

dymapaTt
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AMiHOKMCNOTKN

o-KeTornyTa paTj\
Fnyramar 0-KETOKUCIOTH

CevoBuHa
NHz—C—NH, NH,
0 Co, 2ATO
OpHiTUH 2ATO + &y
H,0
Kap6amoindgocdaTt
ApriHiH
LUnTpynin

o-KeTornyrtapart

AT
AcnaptaTt
ApriHiHOCyKLMHaT
dymapaTt
\v myTtamar
Manat Okcanoauetar

O-KETOKMUCNOTU AMiHOKMCNOTKN
Sy

Puc. 10.4. IIluKA yTBOPEHHSI CEYOBUHU i MIASIXYU BKAIOYEHHSI aMiHOTPyN Y ITUKA.

Hi3My AFOAMHU BUAIAIETBECA B cepepAHBOMY 30 I ceyoBUHY, 1110 cKAapae 80-90 %
YCBOTO a30Ty B cedl. [Tpy KoamBaHHI KIABKOCTI OiAKa B DKI MATPHUMKA a30ToO-
BOI PIBHOBArM AOCATAETHLCA IIAIXOM 3MIiHU HIBUAKOCTI YTBOPEHHS CE€YOBUHU.
Tak, mpu OGaraTiti OiAkaMu Ki B TEUiHIT MABUIIYETHCSI AKTUBHICTH aMiHO-
TpaHcdepas 1 3pocTae KiAbKICTb (DEPMEHTIB OPHITUHOBOTO IUKAY. [TiaBuIie-
HUI PO3Iap OIAKIB Tind TAaKOK CYIIPOBOAJKYETBCSA 30IABIIEHHSAM CHUHTE3y M
CeKpellil CeYOBUHH.

I'Tpy 3aXBOPIOBAHHAX IIE€UIHKM 3AQTHICTE OPraHi3My 3HEIIKOAKYBATU TOK-
CUYHUY aMiaK IIASXOM YTBOPEHHS HETOKCUYHOI CEUOBMHMU 3HIKYETHCS, B KPOBI
3pOCTae BMICT aMiaky (rilrepaMoHIeEMIf), MOJKe PO3BUHYTHUCH IIEUIHKOBA KOMA.
3yCTpIivaroTEC BPOAJKEHI TillepaMOHIEMII BHACAIAOK I€HETHYHOIO Ae(eKTy
epMeHTIB IMKAY YTBOPEHHSI ce4oBHHU. [Ipm AedekTax mepimx ABOX (hep-
MEHTIB IMKAYy (KapbaMoirdocaTcuHTeTasy i OpHITHHKapOaMoIirTpaHchepa-
31) Yy KpOBi 3pOCTa€ KOHIEHTpAallid aMiaKy, a Ipy AedeKTaxX iHIINUX TPbOX
dpepMeHTIB — amiaKky U IIPOMDKHUX IIPOAYKTIB IIUKAY. [TpOMIKHI IIPOAYKTH
(IWTPYAIH, apriHiIHOCYKIIWHAT, apriHiH) BUBOAATHECA i3 cedero I MOKyTb OyTH
BU4BAEHI IIpU aHaAi3l cedi. AKTUBHICTE AePeKTHUX (DEPMEHTIB MO)Ke OyTHh
3HWKEHA PI3HOIO MIpORO, K AO IOBHOI BiACYTHOCTI. BIAIIOBIAHO, pI3HMMM 3a
BEAMUMHOIO OyAyTh TillepaMOHIEMIisI, HAKOIIMUEHHSI MPOMI>KHUX ITPOAYKTIB i
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3HIDKEHHS BMICTY CEYOBHMHU B Cedl. Y AeIKUX BUMIAAKAX MOYKE HACTaTh CMEPTh
MPOTATOM HEPIINX MICAIIB JKUTTS. SKIIO AUTHHA BUJKMBAE, TO CIIOCTEPIra€Th-
Cs BIACTaBaHHA Y PO3yMOBOMY PO3BUTKY. OOMeE>KeHHSI CIIO’KMBAHHS OinKa 3
DKeI0 B PaHHBOMY AUTUHCTBI AO MiHIMAaABHOL KIABKOCTI, AOCTaTHBOL AAS ITIATPHM-
KU POCTY U PO3BUTKY, AO3BOASIE 3MEHIIUTH MOKAUBICTb YPayKeHb MO3KYy. Ajar-
HO3 YPOAJKEHUX IIOPYIIEHb BCTAHOBAIOIOTE IIIAIXOM BU3HAYEHHS BMICTY amia-
Ky 1 IIPOMDKHUX INPOAYKTIB OPHITMHOBOI'O IIMKAY B KPOBI Ta ceui, a TaKOK
IIASXOM BH3HAUYEHHS aKTMBHOCTI (DepMEHTIB y OiomraTax nedinku. [Hoal Tpu-
BaAi TOAOBHI OOAI CAY>KaTh EAMHWM CHUMIITOMOM, IIJO CBIAUWTE IO ITIABHUIIIEH-
H B KPOBI PiBHS aMiaky, 3yMOBAeHe AeilluToM hepMeHTIB, HEOOXIAHMX AAS
CHHTe3y CEeYOBHHY, adO YpaKeHHSAM IIeUiHKU.

YTBOpPEHHS CEUOBUHU B NEUIHIN 3HWJKYETBCS IIPU INIABUIEHHI KUCAOT-
HOCTI B OpraHi3Mi (aryp03i), OCKIABKHA B TAaKWX BUIIAAKAX YaCTHHA aMiaky
BUKOPUCTOBYETECS Ha HEMTPAAI3allit0 KUCAOTHUX IIPOAYKTIB I BUAINIETBCS Y
BUTASIAL COAEM aMOHII0. HeBeamKa KIALKICTE ITMX COAEM BUAINIETHCS i3 ce-
Jero 9K HOPMaABHUU MPOAYKT 0OMiHY (0AM3bKO 0,5 T Ha pA00y). [Tpu armaosi
KAITMHY HUPOK 3aXOIIAIOIOTH 13 [IUPKYAIOIOUOl KPOBI MAyTaMiH, 3pOCTAE aK-
TUBHICTb TAyTaMiHA3¥ 1 IIPU TIAPOAi3l IAyTaMiHYy 3BIABHAETBCA aMiak. Herrr-
PaABHI MOAEKYAU aMiaKy BIABHO AU(YHAYIOTH 13 KAITHH eIiTeAil0 KaHAABLIB
HHPOK Yy Ceuy, Ae B3aEMOAIIOTH i3 iI0HAMU BOAHIO, YTBOPIOIOUM KATiOHU aMo-
Hito. OcTaHHi He 3paTHI BiABHO IIPOHUKATHU Yepe3 MeMOpaHM, 3aBAAKH YOMY
BOHM YTBOPIOKOTH AMOHIMHI COAl 3 (pochaTaMu Ta aHIOHAMM OPraHIYHNUX KUC-
AOT, §IKi BUBOAATELCA i3 ceueto. OAHOYACHO IIel ITPOITeC AO3BOASIE EKOHOMUTU
3aracy B OpPraHi3Mi i0HIB HATPIO, SKi IIPU BIACYTHOCTI 10HIB @MOHIIO BUBOAU-
AVICh OM 3 QHIOHAMU KMCAOTH. AAANTUBHOMY 3O0INBIIEHHIO YTBOPEHHS aMO-
HIMHUX COAEM Y BIANIOBIABL Ha allMAO3 CIIPUSIOTH TAKOJK MMIABUIIIEHUIN CUHTE3
TAYTaMiHy B IIEYiHII 11 HAAXOAJKEHHS HMOTrO B KPOB, IMABUIIIEHHS 3aXOIAEHHS
TAYTaMIiHy KAITUHAMM HUPOK, IIABHIIEHUM CHUHTE3 y HUPKAX IAyTaMiHA3W.
[MTpu TsKKUX popMax IYKPOBOrO AladeTy BMICT aMOHIMHUX COAel y ceul
3poctae B 10 paaiB i Oiablile.

CxeMaTnyHO MeTabOAI3M aMiaKy B OpPraHi3Mi AIOAMHU 300pa’kKeHUU Ha
puc. 10.5. OCHOBHa KIABKICTb aMiaKy YTBOPIOETBCS i3 aMiHOKHUCAOT. 3BOPOT-
HUM TIPOITeC, TOOTO 3B'SI3yBaHHS aMiaKy 3 O-KETOTAYTapaTOM Yy Peakliil BiAHOB-
HOTO aMiHyBaHHS i HACTyIIHe TPaHCAMiHyBaHHS MO>Ke 3a0e3MeUuTH CUHTEe3
AmiHoKkMcnotTM ———> [nyTamar TAyTaMaTy H IHIIMX 3a-

A30TOBI MIHHMX aMiHOKUCAOT, are
\ & OCHOBMY B OPraHi3Mi AFOAMHM TIOTIK

a30TY BiA @MiHOKUCAOT AO

AMiHN NH; amMiaky 3HAQYHO IIepeBa-
/ Q‘ . JKae€ NMPOTHUAESKHUIU MOTIK.

) . "mytamin .
Coni amoHito I'rxyramin BUKOHye (PyHK-
CeuoBuHa IIif0 TPAHCHIOPTHOL (op-
Puc. 10.5. Cxema 00MiHy aMiaky. MU amiaKy. YTBOPEHHS i
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BUAINEHHS COAEM aMOHIIO CAY’KaThb OAHUM i3 MeXaHI3MiB peryadilii KUCAOTHO-
AY>KHOI piBHOBaru“ B opraHizMi. OCHOBHMI KiHIIEBUN IPOAYKT a30TOBOTO 00-
MiHy B AIOAMHM, @ TaKOXK CCABI[iIB — CeUYOBMHA. PHON BUAIASIOTH aMiHHWU
Q30T y BUTASAL BIABHOIO aMiaKy, a ITTaxy 1 PeITUAIl — CeYOBOI KUCAOTH.

8. OCOBANBOCTI OBMIHY OKPEMUNX AMIHOKUCAOT.
CITAAKOBI IMTOPYIIEHHSA OBMIHY AMIHOKUCAOT

Buille po3rASIHyTI 3araAbHi IIAIXM OOMIHY aMiHOKMCAOT (TpaHC- i Ae3aMi-
HyBaHHS, AeKapOOKCUAIOBaHHS). AAe PO3Iap aMiHOKKUCAOT AO KiHIIEBUX IIPO-
AYKTIB BIAOYBAETBCSA 3 ACIKMMH OCOOAMBOCTSAMH AAS PI3HUX aMIHOKHUCAOT.
AMIHOKHUCAOTH, KpPiM OCHOBHOTO BUKOPHCTAaHHS AASI CHUHTe3y OIAKIB, CAY-
KaThb IOIEPEAHMKAMU PI3HOMAHITHUX A30TOBMICHUX CIIOAYK, Kl BUKOHY-
IOTh IIeBHI (PyHKIIII B opraHi3mi. L]i IUTaHHSA pO3TASAQIOTECS HUJKYEe, OKPEMO
MM KOKHOI @aMiHOKHUCAOTH. ONMCaHi TaKoXK IIAIXW CHUHTe3Y 3aMiHHUX aMi-
HOKHCAOT B OPTaHi3Mi AFOAWHUA.

8.1. Aranin

3aMiHHA IAIKOreHHa aMiHOKUCAOTA. CHUHTe3yeThCd 13 MipyBaTy IIAIXOM
TPAHCAMIHYBaHHA 3 I'AyTAMaTOM 3a Y4YacTHO (PepMeHTy araHiHAaMIHOTPaHC-
depasu. Y 3BOPOTHIN peakliil araHiH BTpadae aMiHOTPYILY, IIEPETBOPIOIO-
YKCh Y MipyBar.

B opraHi3mi AFOAMHM i TBApUHH, KpiM (-aAaHiHY, MICTUTECS [3-aAaHiH,
eAvHA P-aMiHOKHCAOTA, 1110 Mae (hi3ioAoriuHe 3HAYEHHS. [-aAaHiH BXOAUTH AO
CKAQAY AMIIEIITUAIB KapPHO3WHY Y @HCEPUHY, IIaHTOTEHOBOI KUCAOTH 1 Kodep-
MeHTy A. YTBOPIOETECS [-araHiH IpU PO3MaAl IMpUMIAMHIB, a y MiKpoopra-
Hi3MIB — LINIXOM A€KAapOOKCHAIOBAHHS aCIapariHOBOI KMCAOTH.

8.2. TayTraMmiHOBa KHCAOTA i raAyTaMiH

3aMiHHI i TAIOKOTeHHI aMiHOKHCAOTH. ['AyTaMaT yTBOPIOETHCH i3 O-Ke-
TOTAyTapaTy IIASXOM TpaHCaMiHyBaHHS Ta BiAHOBHOTO aMiHyBaHHS. 3BOPOTHI
peaktii, TOOTO TpaHCAMIHYBaHHA TAyTaMmaTy 3 O-KETOKUCAOTAMU Ta OKWUC-
HIOBaAbHE Ae3aMiHyBaHHS I'AyTaMaTAEliAPOTeHa30i0 AQIOTh O.-KeTOTAyTapar,
JKUM MOXXKe OKMCHIOBATHCH A0 CO, 1 H,O, abo nepeTBOPIOBATUCH Y ByTAE-
Bopu. lleHTparbHa pOAB rAyTaMaTy B OOMIHI aMiHOKHCAOT IIOKa3aHa Ha
puc. 10.6. I3 rayTamMaTy CMHTE3YIOThCS aMi-

HOKMCAOTH TAYTaMiH, IIPOAIH, OPHITHUH, a COOH COOH

opu KaTabOAIZMiI BOHU TTE€PETBOPIOIOTHCS c':H2 c':|-|2

3HOBY B I'AyTaMaT. ¥ MO3KY € BUCOKOaK- (:;H2 — (:;H2 + CO,
THUBHA TAyTaMaTAEKapOOKCHAA3a, dKa Ka- CH—=NH, CH,
Tani3ye AeKapOOKCHAIOBAHHS TAyTamary  COOH NH,

MO Y-aMiHoMacAssHOI KucAoTu (TAMK): Iymamam TAMK
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AMiHOKMCIOTHU Ol-KETOKMCIIOTHU

AT® - - Typwu
nyTami
W\ T NipyMiguH
NH,

o-KkeTornytapar rnytamar

\/ HAL*(®)
/\ HALO(®)H o-keTornyTtapat + NH,

AMiHOKMCIOTU 0l-KETOKUCIIOTU

MponiH, OpHITKH, apriHiH

Puc. 10.6. ®yHKIii rAyTaMiHOBOI KUCAOTH B 00OMiHi aMiHOKHCAOT.

FAMK CcAy>KUTB MEAJaTOPOM Y TOAOBHOMY MO3KY, BHKAMKAE IIPOLIECH
raapMyBaHHd. [HakTHByeTbca AMK 1mIAgxoM IlepeaMiHyBaHHSA 3 O.-KETO-
TAYTapaToM. Y Pe3yABbTaTl YTBOPIOETHCS HAILBAABAETIA OYPIITHHOBOI KHUCAO-
TH, KAU AQAL OKHMCHIOETBECS AO CYKIIMHATY.

['AyTamaT BXOAUTBE AO CKAAAY TPHUIIENITHAY TAYTATIOHY.

I'AyramiH CHHTE3yeTBCA 13 TAyTaMarTy A A0 TAYTAaMIHCUHTETasy, a
ip A0 TAYTaMIHA3W PO3IIENAIOETHCS 3HOB AO TAyTaMaTy U amiaky, IIo
3abe3neuye (DYHKIIIO TAYTaMiHYy AAG IlepeHeCeHHs aMiaKy. TaKo’K TAyTamiH
dK AOHOD aMIAHOIO a30Ty Oepe y4acTb Y CHHTe3l IIypHHIB 1 HMipUMIAMHIB,
reKCO3aMiHiB, acrapariny.

8.3. AcnapariHoBa KucaoTta I acnaparid

3aMiHHI Ta TAIKOTeHHI aMiHOKMCAOTU. ACIIapTaT YTBOPIOETHCA i3 OKCa-
AoaleTaTy B peakliil TpaHCaMiHyBaHH4 3 TAyTaMaToOM, a 3BOPOTHA peakKIlid
€ II0YaTKOBOIO CTaAi€r0 KaTaboOAiZMy aclaprary:

COOH 900H COOH (|ZOOH
| CH2 | C H2
GH2 CH .G CH
¢ G, — i ' 6
COOH i 2 COOH i
COOH COOH
Okcaroauemam I'nymamam Acnapmam Q-Kemoraymapam

AcnapariH (aMmip acnapariHoBOi KMCAOTH) YTBOPIOETHCS IIASIXOM TPAHC-
aMiHYBaHHS acllapTaTy 3 FAyTaMiHOM ab0 B3aEMOAIEIO aclapTaTy 3 aMiaKoM:

AcnapTat + rnytamid + AT® + H,O —— acnaparid + rnytamat + AM® + O,
AcnaptaT + NH; + AT® —— acnaparii + AM® + O,

AcnapariHasa KaTaai3ye TiApOAi3 acllapariHy Ha acmapTar i aMiak.
AcmiapariHoBa KHCAOTQ BUKOPHUCTOBYETBHCS AAS CHUHTE3Y IIPUMIAMHOBUX

420



HYKAEOTHAIB, CAY>KUTH AOHOPOM a30Ty B OiOCUHTEe3i CeYOBUHU, ITyPUHOBO-
To KinbIig i AMO.

8.4. Cepun

3amiHHa ¥ TAIKOTeHHa aMiHOKHUCAOTa. YTBOPIOETHCS i3 MPOMIXKHOTO
IIPOAYKTY TAIKOAIZy — 3-ocdorainepary:
H*,
CI:HZ_OPO3H2 HAﬂ+ HALH ?H2_0P03H2 rnyTamaT CI:H2_0P03H2 Hzo CI:HZOH

CH-OH NP _;lr_, CH—NH, N CH-NH,
COOH COOH svxero.  COOH o COOH
rnyTapat H
3-gpocgo- 3-pocgpo- 3-ghochocepun Cepun
raiuepam okcunipysam

CepuH NpSMUM HEOKHUCHIOBAABHUM A€3aMIHYBAHHAM A AI€IO CEPUH-
A€TiApaTasy MEepPeTBOPIOETHCI y IipyBar.

I3 ceprHy yTBOPIOETBCA TAIIIMH Yy peakliii, 1[0 KaTanidye CepUH-OKCHU-
MeTHATPaHcdepasa. [1Ipy IIbOMy OAMH aTOM BYTAEIIO CEPHHY IIePEeHOCUTHCS
Ha TeTparippodonieBy kucrory (TT'OK), aktuBHy popMy BiTaminy orieBoi
kucaoty, yreoprotoun 5,10-metvnen TI'OK, sika CAy>KUTH AOHOPOM METHAE-
HOBOI TPYIIU AASL CUHTE3Y PSAY CIOAYK.

CH,OH

' CH,—NH

CH-NHz 4 Trok === I 2 "% + NSN'O_CH,~TroK
' COOH 2
COOH

Cepun I'riyun

LIa peaxiiig 3BOpOTHA 1 3a0e3leuye AOAATKOBUU IIAIX CUHTE3y CEPHHY.

CeprH BUKOPUCTOBYETBECA AAS YTBOPEHHS (POCKOAImAIB — docdarn-
AUACEpPHHY 1 dhochaTtrpmaretaHoraMiny. Ha puc. 10.7 mopaHa cxeMa meTabo-
Al3My CepHHY i TAIUHY.

Mtoko3a CepuHdocdatma
3-pocporniuepat —— | Cepun | —— [lipysar CO, + H,0
1 1 0,
l niymH S Miokcnnosa kucrota
[MypuHOBI HykneoTnau l l
KpeaTuH co LLlaBnesa kucnota
"myTaTioH NH2
MopepipuH “C—Tr oK

[apHi »OBYHI KMCNOTU
lnypoBa kucrnoTta

Puc. 10.7. Cxema MeTaboAiZMy CepuHY i rainuny.
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8.5. T'rinun

3aMiHHaA TAIKOTeHHa aMiHOKHCAOTA. SIK IIOKa3aHO BHIIE, TAIIMH YTBO-
PIOETHCA 13 CEpUHY. 3BOPOTHUM IIepPETBOPEHHAM TAIIIUHY B CEPUH, a AAAl —
B IipyBaT MO’Ke MTH PO3MaA TAIMuHy. OAHAK TOAOBHUM ITIAIXOM KaTaOOAi3-
My TAIIUHY € Peakliis, 110 KaTaAi3yeThCs TAIIUH-CUHTA3010:
CHz—NH
COOH
Ha npomy IIAIXY aTOMHU BYTAEIFO TAIUHY He HAAXOAATE Y ITUKA AMMOH-
HOI KHCAOTH: OAMH aTOM BUAIAIETHCA Y BUTAGIAL CO,, a APYTHUH ipe Ha yTBO-
PEeHHSI OAHOBYTAelleBUX I'PyT, 3B'A3aHux 3 TTOK, i, TakuM 4MHOM, BUKOPHUC-
TOBYETBHCS B PEaKIiil CUHTE3Y.
TpeTilt MAIX KaTaOOAI3MY TAIIMHY — OKUCHEHHS HMOTO IIiA AI€IO TAIIWH-
OKCHAA3U 3 YTBOPEHHSM T'AIOKCUAOBOI KUCAOTH!
H,N-CH,—COOH + O, + H, O —— HOOC-CHO + NH; + H,0,

['AiOKCHAOBA KUCAOTA YTHAIZYETBCA YV TKAHUHAX AECKIABKOMA IIAIXAMU.
OpMH i3 HIAIXIB — OKMCHEHHS TAIOKCHMAOBOI KUCAOTH AO OKcaaaTty. [lpm
CIIQAKOBOMY 3aXBOPIOBAHHI IIEPBUHHIN TiIIePOKCAAYPIl HOPYIIYIOTECA IHIII
IIAAXYA YTHUAIZAIN] IAIOKCHAOBOLI KUCAOTH, @ 30IABIIYETECS YTBOPEHHSI OKCa-
AaTy. BiAKAQAQHHSA KPHCTAAIB OKCAAATy KAABIIO B HUPKAX IIPU3BOAUTH AO
HUPKOBOI HEAOCTATHOCTI 1 CMepTi B paHHBOMY BIIIL.

IAIITH BUKOPUCTOBYETBCS AASI CUHTE3Y ILIIAOTO PSAY CIIOAYK: ITyPUHO-
BUX HYKAEOTHAIB, KDEATUHY, IAYTATIOHY, IIAPHUX JKOBUHUX KUCAOT, TIIIypO-
BOl KUCAOTH.

+ TFOK + HAI" =——= CO, + NH; + HAIIH + H* + N5,N"10—CH,—-TIr K

8.6. MeTioHin

HesaminHa raikoreHHa aMiHOKHUCAOTA. KpiM BUKOPUCTAHHS AAS CUHTE3Y
OIAKIB, METIOHIH CAY>KUTH AOHOPOM METUABHOI I'PYIIU B PeaKlisiX TPaHCMeTU-
AIOBaHHS (METHUAIOBAHHSA) IIPU OIOCUHTE3l PI3HOMAHITHUX CIIOAYK. Y PEaKIIisax
TPAHCMETHAIOBaHHS Oepe y4acThb aKTHMBHA (pOopMa MeTIOHIHYy — S-aAeHO-
3WAMETIOHIH, SKUHM YTBOPIOETRCS i3 MeTioHiHy i AT® mip Al€to MeTioHIH-aAeHO-
3UATpaHCcepasu:

_— — +—
CHs ? CH3 ? CHa afeHiH
?HZ (I:H2
C|)H2 + ATO —— CH, + 00, +
]

(|)H—NH2 C|:H—NH2 H H o oy
COOH COOH HO HO

Memionin S-ageHO3uAMEemMIOHIH

CyabhoHi€Ba CTPyKTypa 3 Tpu3aMillieHuM atoMoM cipku (=S —CHj,)
Y S-aA€HO3UAMETIOHIHI HecTabiAbHa i 3YMOBAIOE BUCOKY aKTHBHICTh METUABL-
Hol rpymu. ITip Ajero crienudivHrX MeTUATpaH(pepas3 BUCOKOAKTUBHA METHAB-
Ha Ipyla IIepeHOCUThCS Ha CyOCTpaTh — IIOIEPEAHMKM TaKUX CIIOAYK, $IK
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KpeaTuH, aApeHaAiH, XOAiH, pocdaTrp, KapHITUH, aHCEPUH, MEAQTOHIH TOIIO.
MeTHAIOIOTECS TaKO>K a30ToBi 0CHOBM B TPHK 3 yTBOpeHHIM MIHOPHHX OC-
HOB. [3 S-apA€HO3MAMETIOHIHY HiCASI IEPEHOCY METHMABHOI IPYNM YTBOPIOETHCS
S-aA€HO3UATOMOITUCTEIH, SKUH TIAPOAIZYETHCS Ha TOMOITUCTEIH i aA€HO3UH.

'omorucTelH MOJKe 3HOBY II€PETBOPIOBATUCH Y METIOHIH B PEaKIIil TpaHC-
METHAIOBAHHS 3 iHIIMM AOHOPOM METHABHOI TPymu — N°-MeTHATETPariaApo-
donrieBoro KucA0TO0. KodhepMeHTOM y IIil peakilii CAy>KUTb METUAKOOAA-
amMiHKoepMeHTHa popMa BiTaMiHy B, Llum 3abe3nedyeTbcsi MOKAUBICTH
TIOBTOPHOT'O BUKOPUCTAHHS METIOHIHY B peakiliax MeTuatoBaHHA (puc. 10.8).
3a3HauMMO, 1JO0 I'OMOIIACTEIH YTBOPIOETHCS TIABKU i3 METIOHIHY, TOMY OC-
TaHHIU € He3aMiHHOIO aMiHOKMCAOTOIO AAS ATOAVIHM i TBApHH.

Meﬂ?MH

ATO

TroK S—CH,

NO—CH 5-Tr &K D + O

fomouucTein S-afeHo3nNMETIOHIH
(-S—CH,)
ALEeHO3MH R (cybcTtpaTn)

S-apeHo3un-

H,0 romMoLcTeiH R-CH, .

(MeTunboBaHi

cybcTtpaTn)

Puc. 10.8. PoAb MeTiOHiIHY B peakiisx TpaHCMETHAIOBaHHS i Ioro pereHepartis.

OCHOBHMI HIIAIX KATaOOAI3My TOMOIIMCTEIHY IPHU3BOAUTH AO YTBOPEH-

HA pucTrelHy. Ha 0bOMy WIAGXY TOMOLMCTEIH KOHAEHCYETBCS 13 CEPHUHOM Y

IIMCTATIOHIH, AKUU AAAl PO3IIENAIOETECSA HA LUCTEIH i O-KeTOMACAIHY KHUC-

AOTY. PO3IIenneHH ITUCTaTIOHIHY BIAOYBAETBECSA TAKUM YUHOM, 1110 @TOM CIpKUA
3AAUIIAETHCA 13 YAaCTUHOKO MOAEKYAU, KA IIOXOAUTH BIA CEPUHY.

§H

. on CHy—S—CH, GHy SH
éHz CH CH, CH-NH, +H0  CHy CHa
L H2 " * CH-NH, ~ N~ GH-NH, COOH N~ c=0 * CH=NH,
2 H,0 NH
i
COOoH COOH 2 COOH 3 COOH COOH
T'omouyucmein  Cepun LJucmamioHnin a-kemobymupam LJucmein

Lli ABi peakiiii KaTaAi3yIOTbCs BiATIOBIAHO ITUCTATIOH-B-CUHTA3010 i 1TU-
CTaTIOH-Y-Ala3010, (pepMeHTaMU 3 IIPOCTATUYHOIO IPYIIOIO IIIPUAOKCAAB(OC-
dpaToM. 0i-KeTOMaCAsIHa KUCAOTA yepe3 IPoIioHiA-KoA 1 cyknuHia-KOA Haa-
XOAUTH Y IIMKA AMMOHHOI KHCAOTH. KaTabOAi3M ITUCTEIHY PO3TAIAAETBCSI
HIDKYeE.

Bipomi cnapKoBi TOpyIieHHS KaTabOAI3MYy METIOHIHY: TOMOIIUCTUHYPId
i nucTaTioHIHYpid. Y mneplIoMy BUIIAAKY AedeKTHI hepMeHTH MeTaboAiZMY
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roMonucTeiny. Bip3HadaeTbca 30iABIIIEHHS PIBHA y KPOBI METIOHIHY, a 3
Ceyer0 BUAIAIETBCS FOMOIMCTHH, KU YTBOPIOETHCS 13 TOMOIUCTEIHY:

§H §H CH,—S—S—CH

CH2 CH2 I 2 1 2

1 1 CH» CH,
CH» + CH» R — | 1

I I CH—NH, CH—NH,
GHNH; PHNH; COOH  COOH
COOH COOH
T'omouyucmein (2 morexkyau) I'omouyucmun

Y APYTOMY BUIIQAKY 13 C€UEIO0 BUBOAUTHCA [IUCTATIOHIH BHACAIAOK 3MeH-
IIeHHS MOTro po3mnapAy (AedeKT 1mmucTaTioHin-y-Aia3u) abo MABUIIIEHOTO CHH-
Te3y [UCTATIOHIHY i3 romonucreiny. I'lpyu roMonucTUHYPIl CIIOCTEPIratoTh-
Cd 3MIHM B KICTKax (OCTeIIOpO3), YPaKeHHS CEPILeBO-CYAUHHOI CHUCTEMY,
3aTPUMKA PO3YMOBOT'O PO3BUTKY.

8.7. LHucreiu

3aMiHHa TAIKOTeHHa aMiHOKUCAOTA. SIK PO3TASIAQETHCS BUITE, ITUCTEIH
YTBOPIOETHCA 13 HE3aMIHHOI aMIHOKMCAOTH — MeTIOHIHYy 1 3aMiHHOI aMiHO-
KUCAOTU cepuHy. CeprH IIOCTa4a€E A CUHTE3Y IJUCTEIHY BYTAELIeBUN CKe-
A€T 3 aMIHOIPYIOKO, a MeTioHIH — SH-Tpyy.

B oprani3mi AIOAMHM 1 TBApUHU iCHY€E AEKiABKA IIASIXIB KaTabOAiIZMy
mucreiny. OCHOBHUU i3 HUX — OKMCHIOBaABHUM. [Tip Aj€ro plokcureHasu
LMCTeIH OKUCHIOETECS AO LIUCTeIHCYAB(DIHOBOI KucAaoTd (puc. 10.9), gKa micas
TPAHCAMIHYBAHHS PO3MAAAETHCA AO IIPyBaTy 1 HEOPIaHIYHOIO CYABQITY.
OcTaHHIA OKHUCHIOETBECS y MITOXOHAPISAX IIEUiHKM I HUPOK AO CYAb(ATy IIip

SH

CH Oz ?;EZH 120 c'Sch)sH e
2 2 + > 2
I ] ] — — -
vy N Sy QH—NHZ_L' HO3S—CHy—CHy=NH,
COOH COCOH COOH Taypun
Lucmein LHucmeincyabpinoba  LJucmeinosa
Kucaoma Kucaoma
o-KeTornytapar
Lucmun Koenszum A
I'nymamion MmyTtamat C|3H3
SOH ¢=0
Grz Mipynam
(|:=O py.
COOH SO —» SO2 — Ceua
B-cyabginia-
nipysam

DPADPC
Puc. 10.9. MeraboAai3m nucreiny.
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Aj€ro cyabditokcupasu. DepMeHT MICTUTH aTOMU MeTary MOAiOAeHy. Craa-
KOBUU Ae(peKT CyAb(ITOKCHMAA3M BKAIOUAE BHUAINEHHS i3 ceuero CyAbQITY i
TiIOCYyAB(ATY, HEBPOAOTIYHI MOPYIIIEHHS, CMEPTh Y PAHBOMY Billi.

Heopraniuauit cyabdaT BUBOAUTBHCHA 13 CEUYEHD, @ YaCTKOBO MAe Ha
YTBOPEHHS aKTUBHOI (popMuU cipyaHOi KUCAOTH B opradizmi — 3-docdo-
apeHo3uH-5-pocdocyabpary (DADC). Arg cunTedy GADC HeopraHiu-
HUU cyAb(aT B3aeMoOpie 3 pABoMa MoAaekyramu ATO:

SO,% + ATO —— GAPC + AI® + D,

DOADC BUKOPUCTOBYETLCS AA YTBOPEHHS edipiB cipuaHOI KHUCAOTH
3l CTepoipaMM, TAaKMMM TOKCHYHUMHM PEYOBHHAMH, AK (PEHOA, IHAOKCHA i
CKATOKCHA, AN OloCcHHTE3y CyAb(PATOBAHMX TAIKO3aMiHOTAIKaHIB, Iepel-
PO3MAIB.

LlucTelHOBa KUCAOTA TAKOK BUKOPUCTOBYETBCS AAS CHUHTE3y TAYPUHY
(puc. 10.9), HEOOXIAHOTO AASI YTBOPEHHS IIAPHUX KOBYHUX KUCAOT.

Llucreln HagBHUU y Oinkax y (popMi BAaCHe IUCTelHy abo y dopmi
mucTruHy. OCTaHHIN YTBOPIOETHCS B PE3YABTATI OKWCHEHHS TiOAOBUX T'PYII
2-X 3aAWIIKIB ITUCTEIHY (IIASXOM BIAIIETIAEHHSI aTOMIB BOAHIO) i 3'€eAHaHHS
IX AUCYAB(IAHUM MiCTKOM:

o o 2f CH,—S—S—CH

{2 T S C|)H2—NH C|)H2—NH
TN, G2 Soon  Eoon
COOH COOH oH

LHucmein Lucmein Hucmun

AVcyabdipHUM 3B'SI30K BiAirpa€ Ba’KAWBY POAL Y (DOPMYBaHHI IIpO-
CTOPOBOI CTPYKTypHU OiAKiB. BIABHUM IIMCTUH y TKAQHWHAX HAIBHUU Y Ay7Ke
HEe3HauHIN KiABKOCTI.

[Ipu criapKoOBOMY 3aXBOPIOBAHHI IIUCTUHYPIl Mae MicClle BHCOKa €KC-
Kpellig 3 cedelo NUCTHUHY, a TAKOXK AI3UHY, apriHiHy I OpHITHHY, 1[0 3yMOB-
AFOETBCS MIOPYILIEHHAM peadCopOllil IUX aMiHOKUCAOT Y KaHAABIIAX HUPOK.
YTBOPIOIOTBCSL IIMCTUHOBI KaMeHi B CE€YOBUBIAHUX IIASIXAX.

Ba>kAMBUMU CIPKOBMICHUMM CIIOAYKaMU, A CUHTE3Y SKUX BUKOPUC-
TOBYETBCS LIMCTEIH, € TPUIENTHA TAYyTaTiOH, KOEH3UM A.

DO CKAQAY TAYTATIOHY BXOAATH 3aAUIIKYA IAYTaMIHOBOI KUCAOTH, TAIITAHY
I nucTelny (Y-TAYyTaMIATIMCTEIHIATAIIIH):

HOOC —CH—CH,—CHy—C~NH~CH~C~NH—=CH,—COOH
NH 5 o] CH, O
SH

IcHyIOTE ABI pOopMU IAyTaTIOHYy — IIOKa3aHa BUllle BipHOBAeHa ([-SH) i
OKUCHEHQ, KOAW 2 MOAEKYAU TAYTATIOHY B PE3yALTaTI OKMCHEHHS TIOAOBUX
TPyT 3'€AHYIOTBCS AUCYABDIAHUM 3B's13KoM ([-S-S-T). BiakpuTo aAekirbKa ¢izio-
AOTIYHUX (PYHKITIM TAYTAaTIOHY. 30KpeMa, BiAHOBA€HA pOpMa IAYTATIOHY 3aXU-
1tae SH-rpymiu GiAKIB Bip OKMCHEHHS Pi3HUMM OKHCHIOBAaABHUMM YMHHUKAMU.
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MexaHi3M 3aXUCTy IIOAATAE€ B OKUCHEHHI SH-IpyIr caMoro rayTaTioHy 3 yTBO-
PEHHAM OKHCHEeHOI (pOpMH i, TaKUM YMHOM, 30epeskeHHI SH-Tpyn OiAKiB y
aKTUBHIN BiAHOBAEHIY hopMi.

BipAHOBAEHMU T'AYTATIOH, IKMM BATPAYAEThCA Y LIUX PeaKlifX, pereHe-
PYETBCS IIPU All TAYTATIOHPEAYKTA3U:

—S-S—I + HA® + H* —— 2I—SH + HAQ®*

Iami pyHKIiI rayraTioHy:

1) 3a y4acTIO TAYTaTiOHIIEPOKCHUAA3U BiAHOBAIOE TIEPOKCHA BOAHIO M
OpraHivHi IIEPOKCUAH, IIONIEPEASKYE IIEPOKCHUAHE OKWCHEHHS AIIAIB;

2) Oepe yd4acTb y MATpHMMAaHHI BiAHOBAGHOTO cTaHy 3aaiza (Fe?') y
TeMOTAOOIHI;

3) Oepe yd4acTb y TPAHCHOPTi aMiHOKUCAOT 4epe3 IIAa3MaTU4HI
MeMOpaHU;

4) MIASIXOM KOH 'FOTarllil 3 TAYTaTiOHOM ITiA Ai€IO TAyTaTiOH-TpaHcdepa-
31U 3HEIIKOAKYETHCSI P KCEHOOIOTHKIB Ta IHAKTUBYIOTBCS AEAKI €HAO-
TeHHI MeTaOOAITH (eCTPapion, IIPOCTArAQHAWHU, ACUKOTPIEHN).

3yCTpPIiYaroThCd CIIAAKOBI Ae(peKTH (DEPMEHTIB CUHTE3y TAYTATIOHY B €PUT-
poLIUTax (epuTpolUTapHi eH3uMonarii). [ TposSBATIOTECS TEMOAITIYHOIO aHEMIETO.

8.8. ®deninanraniH i THUPO3UH

QeniraraHIH — He3aMiHHA aMiHOKMCAOTA. TUPO3MH CHHTE3YEThCA i3
(beHINANQHIHY IIAIXOM TIAPOKCHUAIOBAHHSA IIiA A0 PeHinaHIH-4-MOHOOKCH-
reHasu (deHiraraHIHTIApOKCHAA3M). Llg peakilid opAHOYACHO € IIEpPIIOIO B
nporieci KataboaizMy peHiraraniny (puc. 10.10). [Topaabimii MIAGX po3lia-
Ay (beHiranaHIHY 1 TUPO3UMHY BKAIOYAE PSA CTAAIM 1 pae ABa (pparMeHTH:
dpyMapar (IPOMIKHUM IIPOAYKT [IUKAY AMMOHHOI KMCAOTH), alleToalleTar (Ke-
TOHOBE TinO). TakuM 4MHOM, PEHINAAAHIH i TUPO3MH € i KETOTeHHNMH, 1 TAIKO-
TeHHUMMN aMiHOKMCAOTAMU.

BipoMi cmnapkoBi mopyiieHHS OOMIHY (peHiraAaHiIHY i TMpo3uHy. Bia-
CYTHICTB (PEHIAAAQHIHTIADOKCHAA3Y B IIEUIHI]l IIPU3BOAUTH AO PO3BUTKY (he-
HirKeTOHYpIl. [TprOAM3HO OpHA AroAMHA 13 80 cepep, €BPOIEHINB € HOCIEM
PEeLleCUBHOTO TeHa (DEeHINANAHIHTIADOKCHAA3U. Y FeTepO3UTOTHOMY CTaHi XBO-
poba He PO3BUBAETHCS, OCKIABKU CHMHTE3 aKTHMBHOIO (DepMeHTy 3adesIie-
YyeTbCSI HOPMaAbHUM TreHoM. Y roMo3uroT (1 i3 10000 HOBOHApPOAKEHMX)
BHACAIAOK OAOKY IIepeTBOPEHHS (DeHINAAQHIHY Yy TUPO3MH B OPraHi3Mi HaKo-
NIUYYEThCA (DEHINANAHIH (Y ASCATKU pasiB Oiabllle HOpMU). Y IIUX yMOBax
CTa€ BUP&KEHUM ADYTOPSIAHMU IIASX METAaOOAI3MYy (DEeHIAANGHIHY, AKUH Y
HOPMi MaAO BUKOPHUCTOBYeTHCA (puc. 10.11). ¥V pesyabTaTi TpaHCaMiHyBaHHS
13 (peHiraNQHIHY YTBOPIOETHCHA (PEHIAIPOBUHOIPAAHA KUCAOTAQ, @ i3 Hel —
deHiAMOAOUHA i (peHINOIITOBA. AAe IIi CIIOAYKU He 3AaTHI AQAl PO3IAAATHCH,
HAKOIINYYIOTHCS y TKAHMHAX 1 KPOBI, @ IOTIM BUBOAATECA i3 ceuero. Hapan-
IIOK (PeHiNaAaHIHY i (DeHIATIIPYBATY B OPraHi3Mi MOPYIIye HOPMAAbBHUM PO3-
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0, HAI®  H,0, HAO®*

{__)—CHy—CH-COOH ~ 7 HO—@CHZ—(IZH—COOH

NH > @ DeHirKeTOHYPIsT NH;
Deniraranin Tupo3un

o-keTornytapat
(2) Tuposunos

HO co, 0, Mmytamat
QCHZ—COOH A HO—@—CHZ— G—COOH
OH @ Tupo3unos 0
I'omorenmu3uHoBa 4-okcugenianipyBam
Kucaoma
O2
@ AAKanToHypis
H,0 HOOC —CH=HC —COOH
dymapam
HOOC —CH=HC —ICII—CHZ—(I?—CHz—COOH
o (0]
Dymapurayemoayemam CH 3—(3—CH2—COOH
(0]
Auemoauemam

Puc. 10.10. Kataboai3M (eHiraraHIHY i TUPO3UHY.

@—CHZ—?H—COOH — @—CHz—g-COOH

) N.—|2 O-KeTo- myTtamat o
DeniraraHin rnyTapar ®DeniAnipoBUHOIPAGHA
Kucaoma
@—CHz—ICH—COOH @CHZ_COOH
OH
DeHiAMoAOUHA KucAoma CDEHZIAOLUHOB(I Kucaoma

Puc. 10.11. IlepeTrBopeHHs (peHiraraHiIHY nIpU (peHIAKeTOHYPIi.

BUTOK MO3KY AWTUHU | CAY’KUTH IIPUYMHOIO PO3YyMOBOI BiACTarOCTi. € AaHI
IIPO FaABMYBAHHSA (DEHIAIIPYBATOM aKTUBHOCTI ITIPYBATAETIAPOTEHA3HU Y KAITH-
HaxX MO3KY. SIKIIIO B MepIl TH’KHI IIICAST HAPOAJKEHHS BUSIBUTU (DEHIAKETOH-
YPito i IlepeBeCcTr AUTHUHY Ha AIETY 3 Ay’Ke HU3BKMM BMICTOM (PeHINaNaQHIHY,
TO MO’KHA YHUKHYTHU IIOPYIIEHHS PO3YMOBOI'O PO3BHUTKY. 3a3HAUUMO, IO
npu (PeHIAKeTOHYPIl TMPO3UH € He3aMiHHOK aMIHOKUCAOTOXO.

CnapKoBe TOPYIIEHHS AAKANTOHYPIS PO3BUBAETHCS BHACAIAOK TI'eHe-
TUYHOTO Ae(DEeKTy TOMOTeHTH3aT-AlOKCUTeHa3H, YeTBEePTOro (pepMeHTy IIIAd-
Xy KaTaboai3my deHirnaraHiHy (puc. 10.10). I'lpu 11boMy cTaHi 3 cedero BUBO-
AUTBCS BEAUKA KIABKICTB TOMOT€HTM3UHOBOI KMCAOTH. Ha moBITpI Taka ceda
TeMHi€ BHACAIAOK OKMCHEHHS TOMOI'€HTU3aTy KUCHEM IIOBITPSA 3 YTBOPEHHAM
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YOPHOTO HirMeHTy. [Ipy TpMBaAil aAKaNTOHYPil MO’Ke CTATU IOMITHUM 3a-
OapBAEHHS Y CHHIN KOAID XPSIIB Ta IHIMX CIOAYYHOTKQHUHHHUX CTPYKTYP
(0XpoHO03). Y AITHIX ATOAEH 1le IBUIlE CYIIPOBOAKYETBCS XapaKTepHUMH ypa-
SKeHHSMU BEeAMKHX CYAMH 1 XpeOta.

Pipmre TpanagroThCS TaKi CIIAAKOBI MOPYILIEHHS, IK TUPO3UHO3U, KOAU B
TIEYiHI]i BIACYTHI THpO3MHaMIHOTpacdepasa ado 4-OKCU(EHIATPYBATAIOKCH-
rerasa (puc. 10.10). TUPO3UH HAAXOAWTEH 3 KPOB'TO i3 TIEUiHKM, A€ BMICT MOTO
MABUIIIEHUM, AO TIEpUPEPUYHIX TKAHWH. TaMm i3 THPO3UHY YTBOPIOETHCS 4-0OKCH-
(PeHIATIPOBUHOIPAAHA KMCAOTQ, BMICT SKOI B KPOBI 3pOCTaE. Y XBOPHUX Mae€
MiCIle TIOPYIIEHHS PO3yMOBOI'O PO3BUTKY, 3MIiHU B IIEUIHIN 1 HUPKax. AiTaM 3
TaKuUM Ae(peKToM HeoOXiAHO 00-
MEKUTA HAAXOAKEHHS 3 DKEelO
dbeHiINANAHIHY U TUPO3UHY AO

TWUpO3UH —»  TUPOKCUH MiHIMaABHUX KIABKOCTEM, AO-

HO l CTaTHIX AAS POCTY 1 PO3BUTKY.
THUPO3UH CAYKUTBH IIOIIe-
HO CHp—CGH-COOH PEAHUKOM AASI CHUHTE3Y Top-
NH2 — MenaHiH  \oHiB IIUTONOAIGHOI 3aA03H TH-
POKCHUHY 1 TPUUOATHUPOHIHY,
l KaTexoAaMiHiB pAodaminy, HOp-

deHinanaHiH

OJO®A

HO AApPeHaAIHy 1 appeHaAiHy, IIir-
HO @—CHZ—CHz—NHZ MeHTy MeAaHiny (puc. 10.12). Y
MTMEHTHUX KAITUHaX (MeAaHo-

Lodamin UTaX) TUPO3UH OKHUCHIOETHCS
}/ 0, i Al€FO TUPO3UHA3U (TUPO3WH-
MOHOOKCHUTEHAa3u) B AIOKCH-

denirarania (AODA) i AODA-

XiHOH, i3 IKOTO 3a AOOpe He BUB-
YEHOIO TTOCAIAOBHICTIO PeaKIlin
YTBOPIOIOTBECS MEAAHIHOBI IIir-
Hopaaperanix MEHTH TEeMHOTO (KOPUYHEBOTO

k “CHy" a00 4YOpHOTO) KOABOPY. CHIapAKo-

HO

HO CH—CHy—NH
OH

Ba BIACYTHICTb TUPO3MHA3U IIpU-

HO 3BOAUTH AO aAbOIHI3MY. Y TaKHUX

HO@QH—CHZ—NH—CH3 BUIIAAKAX BOAOCCSH, LIKipa 1 04l

OH He MaroTh IIIrMEeHTY, TAKOXK CIIO-

AgpeHaniH CTepPIraeThbCs IIABUIEHA YyT-

AMBICTb AO COHSYHUX IPOMEHIB,
3HIWJKEeHa rocTpoTa 30pYy.

AerapbookcuatoBanHgd AODA pae podaMiH, i3 AKOro Aanl CUHTe3y-

IOTBCSI HOPAApPEeHaAIH 1 appeHaAiH. AodaMiH TakoK OiOAOTIYHO aKTUBHA
peYoBUHA — HeUpOMeAiaTop.

Puc. 10.12. biocuHTe3 AeSIKNX PEYOBHH i3 TUPO3UHY.
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8.9. BaniH, AeHIIUH Ta i30AeHIIMH

HezaMiHHI aMiHOKHCAOTH. Y HpPOLECIB KaTabOAIZMY IIi 3 aMiHOKMCAOTH 3
pO3rary>KeHUM OOKOBUM AQHIFOTOM 3a3HAIOTh TPAHCAMIHYBaHHS 3 HACTYII-
HUM OKMCHIOBAABHUM AEKApPOOKCHUAIOBAHHSM BIiATIOBIAHUX O-KETOKMCAOT ITiA
AI€IO OAHOTO 1 TOrO K (PepMEHTHOrO KOMIIAEKCY — AETIADOTeHa3M (-KETOKHUC-
AOT 3 PO3TaAy’KeHUM AQHITIOroM. [1pu remeTnyHOMY AebeKTi BOro (pepmMeHTy
B KPOBi HAKONUYYIOTBCA BCl TPU AMIHOKMCAOTH, @ 3 CEYE0 BUBOAATHCS
BIATIOBiAHI iM  O-KETOKUCAOTU. Hepe3 crelmdiuHmi 3alax cedi 1e CIIapAKoBe
TIOPYITIEHHST HAa3WBAIOTh 'XBOPOOOIO KAeHOBOro cuporry . CrocTepiraeTbest
BUpa@KeHa 3aTpUMKa PO3YMOBOIO PO3BUTKY. BipoMi ¥ IHIIN CIIAKOBI IIOPY-
IIeHHd OOMIHY BaAiHy (TillepBaAiHeMis) 1 AeUIUHY (i30BarepaTarupeMis).

HopmanbHUI po3maa BaAiHYy 4epes psip CTaAill IPU3BOAUTH AO CYKIIU-
HiA-KOA (TAIKOTeHHMH IIAGX), 130AeUNMHYy — AO CYKIIMHIA-KOA i aretrin-KoA
(KeTOTeHHUU IIAGX), AeUITUHY — AO alleTHA-KOA i areToolnToBoi KUCAOTH
(KeTOreHHUM IIIAIX).

8.10. Apriuin

CHHTe3yeThCA apriHiH i3 OPHITHHY, are Y MOAOAOMY Billl y HEAOCTATHIN
KIABKOCTI, TOMy HMOro BBa’KalOTh YaCTKOBO 3aMIHHOIO aMIHOKHCAOTOIO.
['iApOAi3 apriHiHYy IIiA Al€XO apriHa3u A€ OPHITUH 1 ceuoBUHy. [Ipu renetnu-
HOMY AedeKTi apriHa3y MalOTh MiClle apriHiHeMid, IOPYIIeHHS PO3YMOBOI'O
PO3BUTKY.

Cam OpHITHH CHHTE3Yy€ThCA i3 TAyTaMarTy, a IIPX PO3IaAl IIEPEXOAUTH
3HOBY y TAyTaMaT. 3a3HauKWMoO, III0 OPHITHMH AO CKAAAYy OIAKIB He BXOAWTH,
ane HeOOXIAHUU MM OIOCHHTe3y apriHiHy 1| CEYOBUHU.

ApriHiH pa3oM 3 TAIIIMHOM i MeTiIOHIHOM BUKOPUCTOBYETHCS AAS CUH-
Te3y KpeaThHy — CIOAYKH, fKa Y qopmi kpeaTrnHPOCHATY BIAITpAE BaK-
AVIBY POAB y OioeHepreTuili M'si30BOi TKaHMHU. CIIOYaTKY I'yaHIAMHOBA IPY-
Ila apriHiHy IepPeHOCUTHCA Ha TAIUH, YTBOPIOETHCA I'yaHIAWHAIIETAT:

NH—C—NH, NH

\ 1l NH \

GH2 NH NH C=NH G2

G2 - c':H2 rlllg . f

G2 EoomH CH GH2

CH—NH, éoéH CH=NH

COOH COOH
Aprinin I'niyun I'yanigunauemam Oprimun

Aanl Ha ryaHipMHAIeTaT IepPeHOCUThCS METHMABHA Ipylla i3 S-apeHo-
3UAMETIOHIHY.

OPpHITHH CAYKUTBH BUXIAHOIO PEYOBUHOIO A CUHTE3Y IIOAIaMiHIB CIIep-
MiAMHY 1 CIepMiHYy, SIKi BiAirPaOTh BA&JKAUBY POAB Y PETYAAIIil HOAIAY KAITUH
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2 2

C=NH C=NH
f}lH + S-afeHo3UNMeTioHiH —> I}I—CH3 + S-a,EleHO3I/I.J"I-
(|:H2 (l;H2 romoumncTeilH
COOH COOH

I'yanigunayemam Kpeamun

i pocty TKaHuH. OPHITUH IIPU Y4YacTi OPHITMHAEKapOOKCHUAA3U NEPETBO-
PIOETBCA B AlaMiH IIyTPECIIUH:

H2N_CH2_CH2_CH2_(I:H_COOH f HQN_CHZ_CHZ—CHZ_CHZ_NH 2

NH, co,

OpHimun ITympecuyun

AeKapOOKCHUAIOETECSI TAKOJK MOAEKYAA IHIIOro CyOCcTpary — S-apeHO-
3UAMETIOHIHY. [ IpOAYKT AeKapOOKCHAIOBAHHS (S-aA€HO3WAMETHATIONPOITIAAMIH)
IIePEHOCUTh Ha IyTpeCcHyH (PparMeHT MEeTIOHIHY, are He METUABHY IPYILy, K
YV PeakKllisiX TPaHCMETUAIOBAHHY, a MpoliraMiHOBUM 3aruiliok (CH,—CH,;—
CH,—NH,). ¥V pe3yabTaTi peaxiiil yITBOPIOETECA CliepMipnH. [IprepHanHa A0
CIIEPMIAMHY IIIe OAHOTO aHAAOITYHOIO (pparMeHTa METIOHIHY AQ€ CIIEpMiH:
HoN—(CH2)4—NH —(CH2)3—NH, HaN—(CH3)4—NH —(CH3)3—NH —(CHy)3—NH

Cnepmigun Cnepmin

8.11. TicTupuu

HezaminHa i raikoreHHa aMiHOKMCAOTA. Y IIpOlleci KaTabOAi3My TiCTH-
AVH 3a3HA€ Ae3aMiHyBaHHA IIA AI€IO TICTUAA3U (TMCTUAMH-aMiaKAiasu), yTBO-
PIOETHCA YPOKAHIHOBA KUCAOTQ, JKa 4epe3 Psp Peaklliid IIepeTBOPIOETHCI Y
rAyTamar. KpiM TOro, yTBOPIOETECS OAHOBYTAEIIEBUM (pparMeHT, 3'€AHaHUH 3
TETPariApoOAIEBOIO KUCAOTOIO, IKHUM BUKOPHUCTOBYETHCS Y PEAKIIX CHUH-
Te3y. BipoMe crlapKOBe 3aXBOPIOBAHHS — TiCTUAMHEMIS BHACAIAOK BIiACYT-
HOCTI TicTrAQ3U. AAS HBOTO XapaKTePHI MIABUIIIEHUN BMICT IiCTUAMHY B KPOBI
1 cedl, IOPYIIEHHSI PO3YMOBOI'O PO3BUTKY.

B opraHi3Mi ATOAMHM 1 TBAPUH IHTEHCUBHO BiAOYBA€ETHCA AeKAPOOKCHU-
AIOBaHHS TICTUAMHY 3@ Y4YacCTIO TiCTUAMHAEKApOOKCHAA3M 3 YTBOPEHHSM
ricraminy:

N CHy—CH-COOH N CH,—CHy—NH,
L ——
CO, N

N
H
TI'icmugun Ticmamin
TicTamMiH po3MMPIOE CYAWHU, 3HUKYE KPOB'STHUM THUCK, Oepe y4acTb Y
PO3BUTKY 3aIIaABHOIO IIPOLIECY, IIOCUAIOE CEKPEL0 COATHOL KUCAOTH i IIEIICH-
HY B IIAYHKY. |HAKTHUBYETHCS TiCTaMiH IIASIXOM OKMCHIOBAABHOTIO AE€3aMiHy-
BaHHS A AI€IO0 AlaMIHOKCHAA3M. YacTHHA TICTUAWHY METHUAIOETBCSA 3 YTBO-
PEHHSAM HEAaKTHBHOTO |-METHATICTaMiHy, SKWUM BUBOAWUTHCS i3 CeYero.
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8.12. Tpunrtodan

Hezaminza amiHOKuCAOTa. Po3naa TpurrroaHy 3aMCHIOETECS B OCHOB-
HOMY ABOMaA IIAsIXaM#. OCHOBHMY IIAIX — BiA TPUITO(AHy A0 arleTUA-KoA —
€ HAMOIABII CKAQAHUM Y KaTabOAI3Mi BCiX aMiHOKMCAOT, BiH BKAIOUA€E 13 cTapii.
I3 IPOMIDKHOIO IIPOAYKTY IJHOTO IIASIXY B OPraHi3Mi AIOAMHU CUHTE3YETHCS
MOHOHYKAEOTHA HIKOTMHOBOI KuCAOTU (Bitaminy PP) i aani HAAT. 3aBasiku
IIEOMY HaAXOAJKEHHS TpUNTO(aHy 3 DKE B AOCTATHINM KIABKOCTI 3a0e3reduye
IIOAOBHHY IIOTpPeOM OpraHizMy y BiTamini PP. BBakaroTs, mo 60 Mr tpunroda-
HY y pPalliOHi eKBiBaAeHTHI | MI' HIKOTMHOBOI KUCAOTH.

Ha iHmomy magxy TpUNTOMAH 3a3HAE TIADOKCUAIOBAHHSA B 5-OKCHU-
TPUIITO(AH, 13 AKOTO B PE3YABTATI ACKAPOOKCUAIOBAHHS YTBOPIOETHC 9-OKCH-
TpUIITaMiH, ab0 CEPOTOHIH:

CHZ—QH—COOH OH CHZ—CI)H—COOH
| NH, I NH,
N
H

S-okcumpunmogan

OH OH
CH,—CH—COOH CHy—CHj
NH; N NH
N co, N

H

N
H

CepomoHiH

CepoTOHIH BHKAVKAE 3BY’KEHHS CYAWH, CAY’KUTH MEAIATOPOM Y TOAOB-
HOMY MO3KY. [HAKTHUBY€ETBCS BiH A Al€}0 MOHOAMIHOKCHAQ3H. KiHIleBUI Ipo-
AYKT OOMIHY CEPOTOHIHY — 5-OKCiiHAOAIAOIITOBA KMCAOTa — BHUBOAUTHCA i3
ceuero. LIuM mIagxoM MeTabOAI3yeThCs OAUBBKO 3 % TpuUIITO(haHy, 10 Hap-
XOAHUTB i3 DKer0. Y XBOPHUX 31 3A0SKICHMM KapIMHOIAOM KHUIIIEYHUKA OAU3BKO
60 % TpunToaHy OKUCHIOETHCS B CEPOTOHIHOBOMY ILIASIXY 1 BMICT 9-OKCIiH-
AOAIAOLITOBOI KMCAOTU Y Cedl 3POCTaE Y ACCATKU Paa.

[Tpu cmapkoBitt XBOpoOi XapTHyIa MOPYIIYIOTHCI BCMOKTYBAHHS Y
KUIIIEYHUKY 1 peabcopOllig y HUPKax TPUNTO(MaHy, a TaKOK IPYIU IHIINX
HEUTPAABHUX aMIiHOKHUCAOT. Uepe3 BeArKi BTpaTu TpUNTO(aHy 3 CedYero BU-
HUKA€E HeCcTaya HIKOTMHOBOI KHMCAOTH (IEAArpoIlOAIOHI ypaskeHH$), MOpYy-
LIEHHSI PO3YMOBOTO PO3BUTKY.
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TECTOBI 3ABAAHHST AAST CAMOKOHTPOAIO
3 PO3AIAY "OBMIH TTPOCTUX BIAKIB"

1. C-xiHIEeBi aMiHOKMCAOTH B OiAKaX BiAIEIIAIOIOTE:
A. AunieniTuA@3u.

B. AminonenTtupasu.

C. Kapbokcumnentupasu.

D. XimoTpurcus.

E. Iencumn.

2. Y nanienTa M. BMIiCT BiABHOI COASTHOI KUCAOTH B IIIAYHKOBOMY COKY 3HAXO-

AUTBCS B Me’KaxX HOpPMHU. SIKi cepep HaBeA€HUX ITOKA3HUKIB € BIPOTiAHI AAS TAKOTO
BUIIAAKY ¢

A. 50-60 MM/ A.
B. 30-40 MmM/A.
C. 20-40 MM/A.
D. 10-20 mMM/A.
E. 35-50 MM/A.

3. SIKuit OCHOBHUY IIASIX 3HEIIKOAKEHHS aMiaKy, IIJ0 YTBOPUBCS B OpraHi3mi B

pe3yAbTaTI peakliii Ae3aMiHyBaHHAI:
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A. CuHTe3 rAyTaMiHy.

B. CunTe3 aMOHIMHIX COAeT.
C. CuHTe3 CeuyoBUHU.
D.CunTes ceuoBOi KMCAOTH.
E. CunrTe3 acnaparigy.

4. SJkuM BUAOM TPAHCIOPTY IIE€PEHOCATHCS aMiHOKMUCAOTH B KAITUHY ?
A. TlepBUHHUM aKTUBHUM TPAHCIIOPTOM.

B. I'linoiro3om.

C. @aronmTo30M.

D. BroprHHUM aKTHBHHUM TPAHCIIOPTOM.

E. INoaermeHnoro pudysieto.

5. IlenicuH PO3KAAAQE TIENITHUAHI 3B'93KH, YTBOPEHI:

A. ThinmuHOM i cepuHOM

B. AnamMiHOKMCAOTaMU i3 MeTiOHIHOM

C. I'ninmHOM i TpUNITOaHOM

D. ApriniHoM i Ai3MHOM

E. KapOOKCUABHUMU IPyIIaMU apOMATUYHUX aMiHOKUCAOT Ta IHIIIMMM aMiHO-
KHACAOTaMHU.

6. Ex3omenTtrpasu — 1ie:

A. TlencuH, TPUIICHUH.

B. EaacTaza, KoaareHasa.

C. KapbokcunenTtraasy, aMiHOIENITUAA3H.
D. XimoTpurncut, KapboKCUTIEITUAABH.

E. AminonenTtuaasy, eaacTasa.



7. BIACYTHICTB KUCAOTHOCTI B IIIAYHKOBOMY COKY — ILi€e:
A. TimoanuaiTtac.

B. Axinis.

C. Anamnuairac.

D. l'imeparuaiTac.

E. Axnoprippis.

8. TpancnopTHOIO (hPOPMOIO amiaky B OpraHi3Mi AFOAWHMU €:
A. Birku.

B. AMIHOKHCAOTH.

C. AMip TAyTaMiHOBOI KUCAOTH.

D. lIlaBeareBoOIITOBa KUCAOTA.

E. JKupHi kucarotm.

9. BusHaueHo, 110 y natieHTa C. 3a A0Oy 3 ceUeto BUAIAIETHCS HOPMaABHA KiABKICTh
CeuOBOi KUCAOTHU. Ki cepep HaBEASHUX ITOKA3HUKIB € BipOTIAHI AAST ITHOTO BUMIAAKY ¢

A. 10-15T.

B. 20-35 .

C. 16-18 1.

D. 36-40 r.

E. 2,5-26T.

10. Y AMTHHY, gKa TPUBAAUU YacC XapuyBaAacs MPOAYKTAaMU POCAMHHOIO IO-
XOAJKEHHS, CIIOCTEPIraeThCa 3aTPUMKA POCTY, aHEMis, YPasKeHHs IeUiHKN, HUPOK,
IIOYEPBOHIHHA IIKipH, BOAOCCA. [IpUUMHOIO TAKOTO CTaHY €:

A. HepOCTaTHICTB AIIAIB B IPOAYKTaX Xap4yBaHH.

B. HepocTaTHICT He3aMIHHAX aMIHOKUCAOT B IIPOAYKTAX XapYyBaHHS.

C. HepocTaTHICTE BYTAEBOAIB B IIPOAYKTAX Xap4yyBaHHS.

D. HepocTaTHICTE MAKPOEAEMEHTIB B IIPOAYKTAX Xap4yBaHHS.

E. HepocTaTHICTD KUPIB B IPOAYKTAX Xap4yyBaHHI.

11. N-KiHIIeBi aMiHOKHUCAOTH B OiAKAaX BiAIIIEIIAIOIOTE:
A. AumieniTupasu.

B. Kapbokcunentupasu.

C. AMiHOTIENITUAA3H.

D. Eaacrasa.

E. Enponentupasm.

12. TIpu AOCAiIAKeHHI IIIAYHKOBOTO COKY BCTAHOBAEHO, IIO BMICT 3B's13aHOI
COASTHOI KMCAOTH 3HaXOAUTHCS B MesKaxX HOPMU. SKi cepep HaBeAeHUX ITOKa3HUKIB €
BipOTiAHI AAS IIBOTO BUIIAAKY ¢

A. 20-40 MM/ A.

B. 10-20 MM/A.

C. 40-50 MM/A.

D. 30-50 MM/A.

E. 20-30 MmM/A.

13. B pe3yabTaTi AeKapOOKCUAIOBAHHSI aMIHOKHUCAOT B OPTraHi3Mi YTBOPIOIOTBCS:
A. Amiak, ceuOBUHA, KPEaTUH.
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B. Aminn, plaminm.

C. I'ToAinmenTuAM, ceuoBa KUCAOTA.
D. Aunientuau, KCAHTHH.

E. AranToiH, iHAMKaH.

14. THUTTS OiAKIB ITip BOAMBOM MiKPO(AOPU KUIIIEYHUKA BKAIOYA€E TaKi peaKIfii:

A. TlepeTBOpeHHS OIAKIB AO TIENITUAIB

B. IepeTBOopeHHs CKAAAHUX OIAKIB AO TIPOCTUX

C. YTBOpeHHST aMiHOKMCAOT i3 OiAKiB

D. IlepeaMinyBaHHSA aMiHOKHUCAOT

E. Ae3aMiHyBaHHA i AéKAPOOKCHUAIOBAHHS 3 HACTYIIHUM YTBOPEHHSIM TOKCHY-
HUX IIPOAYKTIB.

15. Ao AiKaps 3BEpHYBCS MAIEHT 31 CKapraMyu Ha HEMOJKAUBICTB Iepe0yBaH-
HA [iA COHAYHUM IIPOMIHHAM. MaroTh MicCIie OINKM ILIKIpH, IIOPYIIEHHA 30py. byB
BCTAaHOBAEHUH AlaTHO3 aAbOiHI3M. AedinuT gKoro pepMeHTa Ma€e MicIie?

A. AODA-okcrpasm.

B. ®enHiraraHIHTIAPOKCHAQSH.

C. TuposuHasu.

D. OpniTunkapbamoirTpaHcdepasi.

E. Aprinasmn.
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PO3AIA 11. CTPYKTYPA HYKAETHOBUX KUCAOT

Y 60-x pokax XIX croaiTTs mBedapcbkuii Aikap @. Mitiep BUAIAUB
13 gAep KAITMH PEYOBUMHY KUCAOL IIPUPOAHU, SIKY BiH HA3BaB HYKAEIHOM, a
IIi3Hillle — HYKAEIHOBOIO KHUCAOTOO. bBionoriuHa (pyHKIA 1ii€l pedyoBUHU
3aAMIIAAACH HEBIAOMOIO IIle IIPOTATOM Mal>kKe CTOAITTY, 1 Tiabku y 1943 p.
EBepi, Makaeop i MakkapTi oTpuMaAu IIpsAMui Aokas Toro, 1o AHK Hece
reHetnuHy iHgopMariio. Ix ekcnepumenTn mokasaan, mo AHK, Bupirena
i3 OAHOrO IITaMy OaKTepil, 3AaTHA NPOHUKATH y KAITUHU IHIIIOrO IITaMy 1
TPAaHCPOPMYBATH IX, [IEPEAAFOUU IM AESKI CIIQAKOBI O3HAKU KAITHUH-AOHOPIB
AHK. Y 1963 p. Asxetimc YorcoH i @Opencic Kpik 3amnporioHyBaAr MOAEAb
oypou AHK. I3 11i€l oAl pO3IOYMHAETECSA CydacHa epa OioXiMil i FTeHeTUKU.

1. CTPYKTYPHI KOMITIOHEHTU HYKAETHOBUX KUCAOT

HyKnAeIHOBI KUCAOTH — Ile BUCOKOMOAEKYASIPHI CIIOAYKH, IO CKAAAQ-
IOTBCS i3 MOHOMEPHUX OAMHUIIb — HYKACOTHUAIB, 1 TOMY IX TAKOK HA3UBAKOTh
TOAIHYKAEOTHAAMU. KOJKHUN HYKACOTHA MiCTUTh TPU Pi3HUX KOMIIOHEHTHU:
a30TOBY OCHOBY (IypPHHOBY ab0 MipUMIAWHOBY), IeHTO3y i (ocdopHy
KHUCAOTY.

['oAOBHI @30TOBI OCHOBM — KOMIIOHEHTH HYKAEIHOBUX KUCAOT: IIyPH-
HOBI — apeHiH (A) i ryanin (IN), mipuMmipuHOBI — ypanua (Y), nurto3uH (L),
tumiH (T).

NH o) o) NH, o)
5 N 4 = CHj
NP NSN7 HN \ HN 4 e N HN
e | > . | | |
2|%N . NZ H2NJ§N N 0)\1N ° OJ\N OJ\N
H H H H
A T y if T

KpiM rOAOBHMX OCHOB, HYKAEIHOBI KMCAOTH MICTATH Ile Y HEBEAUKIN
KIABKOCTI TaK 3BaHI MIHOPHI OCHOBH: O-METHALIUTO3WH, AWUTIAPOypanyvA 1 4-
TiOypanuA, rilOKCAaHTHH, METUABOBAHI aA€HIH 1 ryaHiH. Taki 3MiHeHI OCHOBU
Y MOAEKyAaX HYKAEIHOBUX KHAOT y 0araThbOX BHUIIQAKAX € CHEeIU(IYHUMU
CUTHAAAMHU, §IKi BIAIrPAIOTH B&KAMBY POABb Y peanisariii reHeTWdHOI iH(OP-
Marliii uu 3abe3redyenHi ii 30epiraHHs.

Hyxneotnpu B ckaapi AHK mictats Byraesop, D-2-pe30kcupubo3sy, a B
PHK — D-pu6o3y. O6GHUABI IEHTO3U 3HAXOAATHCA Y [-pypaHo3HiN (opmi:
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OH OH OH H

D-pubo3sa D-2-gesokcupubosa

ATOMM BYTAEIIO B MEHTO3aX HYMepYIOThbCd Iu(pamMu 3i HITPUXOM,
1100 BiAPI3HUTHU IX Bip @aTOMiB BYTAEIIO B @30TOBUX OCHOBAaX.

[Mpu 3'epHanHI prOO3U UM Ae30KCHPUOO3U 3 a30TOBOIO OCHOBOIO yTBO-
PIOETHCS HYKACO3MA, 3B'SI30K MK IIEHTO30I0 i a30TOBOIO OCHOBOIO HAE Bip
IIepIIOro aroMa ByTAellfo neHTo3u (C-1') A0 mepIioro aroMa a3oTy MipHMi-
AHMHY @00 AeB'SITOrO aToMa a30Ty ITyPUHY. 3BSI30K HA3UBAETHCI TAIKO3UAHUM.

Hyxraeotuau — 11e pocdopHi edpipy HyKA€O3UAIB. 3B'930K YTBOPIOETH-
Cs 3@ PaxXyHOK B3aeMOAil docdaTy 3 riapokcurom i y nmoaoxensi C-5'
neHTo3u. [Ipy TiApPOAI3i HYKAEIHOBUX KHCAOT MOJKYTH yTBOPIOBATHUCH i
HYKAEO03UA-3'-MoHOOoChAaTU. 3aAe’KHO Bip OYAOBU IIEHTO3M, HYKAEOTHUAU
MIOAIAIIOTE Ha PUOOHYKAEOTUAM i Ae30KcupuOoHyKAeoTHAU. HasgBHiCTE 3a-
AUIIKIB (POCHOPHOI KUCAOTH B CKAGAL HYKACOTHAIB HAAQE IM KHUCAOTHUX
BAQTUBOCTEN, TOMY IX BBa’KalOThb KMCAOTaMU, K 1 IIOAIMepU — HYKAeIHOBI
KHUCAOTU. Aanl HaBepeHA HOMEHKAATYpPa HYKAECO3UAIB I HYKAEOTHAIB
(Taba. 11.1) i popMyAH YOTEPBOX TOAOBHUX A€30KCUPUOOHYKACOTHUAIB (CTPYK-
TypHux opuHuns AHK) i 40TUPHOX TOAOBHUX PUOOHYKAEOTHUAIB (CTPYKTYP-
Hux opmHuUilk PHK).

Tabaunsg 11.1. HoMeHKAaTypa HYKA€O3HAIB i HYKA€OTHAIB

OcHoBa Hyxneosun Hyxneorun Cropouene
MTO3HAYCHHS
Anenin AneHo3uH AJleHiIoBa KUCI0Ta, aJCHO3UH- AM®D
MoHodochat
Jle30KcuaaeHO3uH Jle3okcuaeHijoBa KUCiIoTa, TAM®
JIe300KCHaJIcHO3MHEMOoHOdocdar
T'yanin T'yanosun T'yaninoBa kucnora, ryaHo3uH- I'M®
MoHOdochar
Jle3okcuryanosux Jle30KcuryaHinoBa KHCIOTa, aI'Mo
JIC30KCUTyaHO3MHMOHODoCchar
Vpauun Ypunux Ypumiwiosa KUCIO0Ta, ypUAUH- YM®
MoHOdochar
LuTo3un Hutuona LwuTnnunoBa KuciIoTa, MATHINH- IM®
MoHodochat
JIe30KCUITUTUINH Jle30KCHIUTHAMIIOBA KACIIOTA, M
JIe30KCHIMTHIMHMOHO]OChaT
Tumin Tumigun TumiguoBa KUCIOTA, TUMIIUH- T™O
moHodochar

436




NH

HOCH, o
H H H H
OH OH
Ageno3un Agenosun-3'-gpoccham Agenosun-5'-gpocgpam Humugun
Pu6onykaeotupmn (A)
OH

OH NH,

| )\/[ 3

OJ\N I%N | N>
o o]

HOCH,
H H H H H
9 OH (l) OH (l) OH (|) OH
HO—I';’=O HO—I?=O HO—F|’=O HO-P=0
1

OH OH OH OH

Humugun- Vpuoun- Agenosun- I'yanosun-
MOHoOocgam MOHoocam MOHOocham MOHoocam
(LUM®) (YMD) (AMD) (r'M®)

Aezokcupubonykaeoruan (b)

OH

1 | I I
HO—FI’=O HO—I?=O HO—FI’=O HO—FI’=O
OH OH OH OH
Ae3okcuyumugun- Ae3okcumumigun- Ae3okcuageHo3uH- Ae3okcuryanosun-
MOHOopocham MoHogocgam MoHogocgam MoHOogpocgham
(ALIMD) (ATM®D) (AAMD) (ATM®)
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B opraniaMmi, KpiM HYKA€O03UAMOHO(OCHATIB, 3HAXOAATHCS HYKAEO-
3uppuocdaTt i HykKaeo3uATpudocdaTu:
I I 9
a30TOBa OCHOBA — neHTo3a—O—Il3—O—I|3—O—FI>—OH
OH OH OH
~~

N

h'd

HyKAeo3ugMoHogocham

'

HyKAeo3uggugocgpam

Y

HyKAeo3ugmpugocpam

Y cuHTe3l HyKAEIHOBHUX KHUCAOT OepyThb y4acTb CaMe HYKACO3UATPH-
doccaru. Tak, cucrema ATO-AAD-AMO Bipirpae ocobANBY poAb y 6io-
eHepreTHlli, y Bcix >kuBux opranizMax AT® BucTymae sk A€o AAST 36epi-
TaHHS i mepeHeceHHsT eHeprii. AHaroriuHO A0 AT®, iHITI HYKAEO3UATPHU-
docdaTi TaKOK MiCTSITh ABa BUCOKOEHEPTeTUYHi 3B'sI3KM MiK (pochaTHUMU
3aAMIIIKAMM i BUKOPUCTOBYIOTHCSI B 0OMiHI peuoBuH. Hampukaap, LITO
Mae€ BipHOLIEHHSI A0 OiocuHTe3y ocdonimipis. YTO BUKOPUCTOBYETHCS
ANSI CHHTE3y 1 B3a€eMOIlepeTBOPEeHb Pi3HUX BYIAeBOAIB, I'TO HeoOXipHMU
AMSI cUHTe3Y OiAKiB. Y ckaap koepmenTiB HAA, HAAD, ®AA, KoA, OADC
BXOAATH QAEHINOBI HYKACOTUAU.

OKpeMy TpyIly CKAQAQIOTh IIMKAIUHI HYKACOTHAHU, B AKUX (pocaTHUM
3aAUIIOK YTBOPIOE CKAaAHOedipHi 3B'a3Ku 3 3'- 1 5'-TiAPOKCUABHUMHU I'PY-
namMu pubo3u:

o
Z N
PN
H,N~ N7 ~N
O-CH, _O
H H H H
O=I|3——O H
OH
Agenosun-3',5"-yukromonogpocgpam I'yanosun-3',5"-yukromornogocgpam
(UAMD) (urM®)

Llurniunai apenosmamonodocdar (TAM®) i ryanozmamMoHodocdaT
(mI'M®) BipirparoTh pAy’>Ke Ba’KAMBY POABL B OOMiHI pedyoBWH, 4epe3 HUX
peani3yeTbCcsl peryaaTopHa poAb psiay ropMmoHiB. TAMO® i nI'MO yTBo-
protoTbest i3 ATO i I'TO mip aAiero depMeHTIB apeHIAaTIMKAA3HU 1 I'yaHi-
AAQTIMKAQ3U!

ATO — 3'5-UAM®D + OO,
Mo —— 3,5-u4rMo + 0o,
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BipmenaenHa nipodgocdary Bia HyKAeO3UATPpU(dOCcdhaTy IPU3BOAUTD
AO 3aMUKaAHHS HIECTUYAEHHOTO KiAbIid. [Ipu po3mienAeHHi ITUKAIUHUX
HYKAEOTHUAIB TiA Al€ro ocdopiecTepa3u yTBOPIOIOTHCA BIAIIOBiIAHI He-
IIUKAIUHI HYKAEOTHUAU — HYKAEO03UA-O'-MOoHOGOoChaTH:
3.,5-uAM® + H,0 — » 5-AM®
3,5-4r'Me + H,0 ——» 5-TMP

2. CTPYKTYPA HYKAETHOBUX KUCAOT

2.1.ITepBuHHA CTPYKTYypa

['lip, IIEpBUHHOKO CTPYKTYPOIO HYKAEIHOBUX KHUCAOT PO3YMIIOTH I1O-
CAIAOBHICTB PO3MIIIIEHHS HYKAEOTHUAIB Y ITOAIHYKACOTUAHOMY AaHIF03i PHK i
AHK. 3B'930K MDK HyKAEOTUAAMU 3AIMCHIOETECS Yepe3 3aAUIIOK (pocopHoi
KUCAOTH. Llel 3aAMIIIOK, SKUU NPUEAHAHUN AO IIEHTO3W CBOT'O HYKACOTHUAY B
noroKeHHI C-5', yTBOPIOE APYTHN CKAAAHOE(DIPHWIM 3B'A30K i3 TIAPOKCHAOM
C-3' neHTO3M CyCIiAHBOTO HYKAeOTHAY (puc. 11.1). Tomy 3B'930K Mi>K HYKA€O-

TUAAMHM Ha3uBaloTh 5',3'-ocdopiediprum.
KOo>XHUI TOAIHYKAOTUAHUN AQHITIOT Ma€ 5'-
KiHelb i 3'-Kinerb. Ha opHOMY KiHIIi ITOATHYK-
AEOTHAY 3HaXOAMTECA (pocdaTHa Ipyma, Ipy-
€AHaHa TiAbBKU A0 C-5'-meHTO3H, — 11 5'-hoc-
POpHABOBaAHUM KiHelb AaHIFora. Ha pApyromy
KIHITI HyKAeOTHA Ma€ BiAbHY C-3'-TiAPOKCUAB-
Hy Tpyny (3'-KiHelb AQHIIIOTa).

IToCcAIpOBHICTE HYKAEOTHAIB Y HyKA€l-
HOBUX KHUCAOTaX MO’KHa 300pa3UTH CXeMa-
TraHo (puc. 11.2). BykBamMu no3HavaroTh OcC-
HOBU. BepTukanbHi AlHII 300pa’kKyIOTh aTO-
MU BYTA€NIO IeHTO3M 3 OCHOBOIO,
npuepHanoo Ao C-1', a pAlaroHaAbHI AiHIT —
docdopiedipHi 3B'a3kU MixXK 3'- i 5'-TriaApok-
CUAAMM.

CTpyKTypy AQHIOra 300payKyIOTh 3aB-
JKAM TaK, IO 3AiBa 3HAXOAUTLCS 5'-KiHeIlb, a
cIipaBa — 3'-KiHellb, TOOTO B HAIPsAMKY O’ — 3'.
KopHucTyroTbcsl i GIABIIT TPOCTUM CIIOCOOOM
3aMMCy TOCAIAOBHOCTI, KoAu OykBamu (A, T\,
L1,Y) no3HauaroTh HyKAEOTHAY, a O'-KiHellb —
oyksoro .

[Ile B 70-x pokax po3poOOAeHi MeToAr
BU3HAUYEHHS HYKACOTHUAHMX TOCAIAOBHOCTEN

Puc. 11.1. ITepBunna crpykrypa AHK.
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(Cenrep, T'inbeprT 1 in.),

A y r L T
3’ 3’ 3’ 3’ 3’ 110 AO3BOAMAO PO3IIHU(-
pyBaTH IIepBUHHY CTPYK-
o [0} [0} [0} [0} OH Typy Oiabiocti TPHK,
T 5 5 5 5 \5 I PFAY MOAEKYA pHUOOCOM-

unx PHK, a 3a ocTtaHHI
POKHU 1 PSAAY MOAEKYA
AHK. 3apa3 yueHi iHTeH-
CUBHO AOCAIAJKYIOTE TIep-
BUHHY CTpyKTypy AHK
TeHOMY AIOAWHU.

3HayHO paHinre, e B 40-X poKax, AOCAIAHUKI BCTAHOBUAM HYKAEOTHA-
HUM CKA@pA, BeAUKOI KiabKocTi mpernapatiB AHK, BupireHUX i3 pi3HUX BUAIB
SKUBUX OpraHi3miB. BugBuaocsk, m1o 3pasku AHK i3 pi3HMX TKaHWH OAHOTO ¥
TOTO K BUAY OpraHi3MiB MalOTh OAHAKOBUU HYKACOTHAHUMN CKAQA, @ CKAAA
AHK pisHux BupiB pisauit. Ckaap AHK He 3aneXUTE Bip, BiKy, Xap4yBaHHS,
BIIAMIBY Pi3HUX (DAKTOPIB.

Ha ocnogi ananizy BmicTy HykAaeoTHAIB E.Hapradd (HapoauBca y M. Hep-
HIBIISIX) 3pOOUB Psip BUCHOBKIB, BiAOMUX Terep sIK mpaBuao Yapradpda. Y
Oypb-AKil MoAeKyAl AHK 4mcAo apeHINOBUX HYKAEOTHAIB AOPIBHIOE YMCAY
TUMIAMAOBUX (A=T), @ 4MCAO I'YaHINOBUX — YUCAy muTupnuAroBux (I'=LI). I3
VX CIIBBIAHOIIEHb BUIIAMBAE, 110 CyMa IIYPUHOBUX HYKAECOTUAIB AOPIBHIOE
CyMi MipUMIAMHOBUX HYKAEOTHAIB, TOOTO A+ T'=T+ LI,

KiHueBun KiHueBa
5'—cpocdat 3'-OH-rpyna
Puc. 11.2. CxeMa NOCAIAOBHOCTI HYKAEOTHAIB Yy
HYKAeiHOBUX KHCAOTax.

2.2. IIpocropoBa ctpyKkrypa AHK

Ha miactasi npaBua Yapradda i pe3yabraTiB peHTTeHOCTPYKTYPHOTO
a"anizy AHK Axx. Yorcon i @. Kpik y 1953 p. 3anpomnoHyBaru MOAEAb
crpykrypu AHK y BUTASAL ITOABINMHOI cHiipaai. 3 TOro 4acy 4yucAeHHuMHU ¢i-
3WYHUMM, XIMIYHUMHU, OIOAOTIUHUMM €KCIIEpUMEHTaMU ITIATBEPAJKEeHa IIpa-
BUABHICTBE ITi€l MopeAl. Aasg npocropoBol crpykrypu AHK xapakTepHi Taki
BAQCTUBOCTI!

1. Moaekyra AHK cKAapaeTbCca 3 ABOX IHOAIHYKACOTHUAHUX AQHIJIO-
riB, 3aKpPy4YeHHUX BIIPABO HABKOAO OAHOI I TOI X OCi, IO yTBOPIOIOTH
HOABINHY cHipaab (puc. 11.3).

2. Kapkacu AGHIIOIB, YTBOPEHI 13 3aAUIIKIB A€30KCUPUOO3U 1 He-
TaTUBHO 3apsapKeHuX (pocaTHUX TPy, 3HAXOAATHCSA Ha 30BHINTHBOMY
OO11i TTOABIVHOI CIIipaAi i KOHTAKTYIOTh 13 MOAEKYAAMU BOAU.

3. I'iaApooOHI TyprHOBI i TipUMIAMHOBI OCHOBM CIIPSIMOBAHI Bip MeH-
To30(hocdaTHMUX KapKaciB 000X AQHIIOTIB BCEPEAMHY CHipaAi NeplieH-
AUKYAIPHO oci. OCHOBU 000X AQHIJIOTIB, IO 3HAXOAITBCS B OAHINM IIAO-
LIWHI, B3aEMOAIIOTH Mi’K CO00I0 3 YTBOPEHHSIM BOAHEBUX 3B'S3KiB.
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4. TOYHO MIAITHAHUMU BCEPEAVHI CITipaAi € TIABKU ABI KOMOIHALIi1 YOTHU-
PBOX A30TOBUX OCHOB, a caMme Iapu A-T i I-1. [lapm nmypuH-IypuH HAATO
BEAVKI, IIJ00 IIOMICTUTHCH BCEPEAMHI TaKOl CIipaAi, @ y Mapax MipUMiAWH-
MipUMIAMH OCHOBU OyAU O 33paA€KO AAS YTBOPEHHS CTaOIABHMX BOAHEBUX
3B's13KiB. TakuM umHoM, napu A-T i ['-1] € KoMIIAeMeHTapHUMH.

5. Mixk A i T BUHUKaIOThL ABa BOAHEBi 3B'si3kY, a MixK [ i LI — Tpu
(puc. 11.3). I'TpaBrABHA IDPOCTOPOBA B3aEMHA OPIEHTAIliI @30TOBHUX OCHOB,
dKa CIIpUsIE YTBOPEHHIO BOAHEBUX 3B'SI3KIB MK HUMH, 3a0€3MeYyeThCS aH-
TUIIAPAAEABHICTIO ITOATHYKAEGOTUAHUX AQHIIOTIB Y CIipani (IPOTHMAEKHOIO
CIIPSIMOBAHICTIO 9, 3-MIKHYKAEOTUAHUX pocdopiedipHmrx MocTHKiB). [Tpu 30e-
PEe’KeHHI CBOrO pO3MillleHHd y cIiparli A He MO>Ke YTBOPIOBATH BOAHEBI
3B'si3ku 3 L], a3 T.

6. Mi>k a30TOBUMHU OCHOBAMH, IIIO0 YKAQAEHI BCEPEAUHI CIIipaai CTOII-
KaMH 1 B3AOBXK Hel, iCHYIOTb IipApo(OOHI B3aEMOA]l, 9Ki BHOCATH OCHOBHUU
BKAQA Yy CcTabinizalliro MOoABiHOI cripaai. BiacTanb Mi’K OCHOBaMU y CTOII-
Kax ckaapae 0,34 um. Ha moBHUMM 00epT cmipaai (3,4 uM) npunapae 10
HYKAEOTHUAHUX 3aAUIIKIB.

,clt1>—A===T—,qu‘~~HqJ
[0}
noT = = = = L-nd.
\(D CD\
\D'Q)_T = = = = A_.q¢)
\(D ::D
Tpd-Ll = 2 Mo
0
g [}
A b

Puc. 11.3. Cxema 6yposu AHK:
A — gBocnipaabna 6ygoBa AHK i cnapioBaHHSA OCHOB 000x AanytoriB morekyau AHK;
b — gBa noaAinykireomugHi AQHUOTU, 3'€gHAHI BOGHEBUMU 3B'A3KAMU MIK KOMILAeMeH-
MAapHUMU NApamu NYPUHOBUX [ NIPUMIGUHOBUX OCHOB.
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7. I'lpu pH 7,0 Bci docdaTHi rpynim MOAEKYAU 3apSAAKEHI HeraTuB-
HO, ToMy AHK € CHABHOO KHUCAOTOIO.

TakyuM YMHOM, ABa aHTUIIAPAAEABHUX AQHITIOIM TOABIMHOI CIlipani He
IAGHTUYHI HI 382 HyKACOTMAHUM CKAGAOM, Hi 3@ IIOCAIAOBHICTIO OCHOB (IIep-
BHUHHOIO CTPYKTYPOIO), are IO BCiM AOBKMHI MOAEKYAU KOMIIA€MEHTapHI
oprH opHOMy. Taka crpykrypa AHK 3abesnedye TouHe BiATBOPEHHS IeHe-
TUYHOI iHpOpMATIii.

3a3HaunMo, IO iICHYIOTh Pi3Hi hopMu MOABINHOI cmipaai (A, B, C, T, Z i
in.). B>xke omucana B-popma. ['Ipu HU3EBKiM BororocTi B-hopma mepexoAuTh B
A-copmy, fiKa BippisHAEThCA po3Mipamu (1 BUTOK MicTuTh 11 map ocHOB i
AOB’KHMHA MOTO 2,8 HM, OCHOBHU He IIePIIEeHAUKYASIPHI OCI CITipaai, @ HaxXWAeHi
mip, kyroM 20°). Mo>kanBo, Bzaemoniepexopu A- i B-dopm MaroTe OionorigHe
3HaueHHd. Z-thopma AHK € AiBo3akpyueHOrO cripasito. BucyHyTi npuiy-
LIeHHd, I1J0 YaCTKOBUM IIepexip IIPaBO3aKPydeHOI (DOPMU Y AIBO3aKPYy4YeHY
MOJKe CAY>KUTH PEeTryAITOPHUM CUTHAAOM, SKUNM KOHTPOAIOE €KCIIPECilo reHiB.

MonekyadgpHa Maca HaBiThb HaliMeHIMX MoAekya AHK BipyciB ckaa-
Aae 106-108, a (pismuma AOBXKMHA iX HA0AraTO MMEPEBUIIYE PO3MIPU BipYCHUX
yacTuHOK. Aast Moaekyau AHK E. coli (MoAaekyasipHa Maca mpuGAusHO 2,6:10°,
KIABKICTh TIap HYKAEOTUAIB — OAM3BKO 4 MAH) (Di3WYHA AOBKHMHA CKAAAQE
1400 mxM, 1110 B 700 pasiB mepeBulilye po3mipu caMoi KaitTuau E. coli (2 MKM).
Tomy AHK BipyciB i OakTepill 4aCTO yTBOPIOIOTH 3aMKHYTI KIiABIIS, IIE€TAI,
TOOTO HAACHIpPaAi30BaHi, 3aBAAKM YOMY KOMIIAKTHO YIIAKOBYIOTBCSI BCepe-
AVHI BIDyCHUX 4aCTUHOK 4uu OakTepiit. HabaraTo 6inbl po3mipu AHK eyka-
pioTiB. AoBkmHa MoArekyan AHK oaHi€l i3 HaIMEHIIINX XPOMOCOM ATOAMHU
CKAAA@€E OAM3BKO 3 €M, a cyMapHa AoBXXuHa Bciei AHK opHi€i AOACBKOI
KAITHHU cKAgpae 2 M. [lpu npoMy BOHA yIlakOBaHA B SApL 3 AlaMeTpow,
HAIIPUKAAA, ¥ KAITHHI NTeYiHKU — OAM3BKO 5 MKM. fpepHa AHK xaithH Aropn-
HU i TBAPUH 3HAXOAUTBHCI B KOMIIAEKCi 3 OiAKaMHU TiCTOHaMU U IHIIMMY,
YTBOPIOIOYM XPOMATHMHOBI BOAOKHA. ['icTOHN, 30aravyeHi 3aAUIIIKAMU apriHiHy
i Aizuny, ipu pH 7,0 HeCyThb TO3UTHBHUM 3apsi), 3aBAIKHA YOMY MiXK TiCTOHA-
MU I HeTraTUBHO 3apspKkeHnMU (pocpaTHrMu rpynamMu AHK BUHUKAIOTh CUAU
€AEeKTPOCTATUYHOTO MPUTATAHHS. 3@ 30BHIITHIM BUTAIAOM XPOMATHHOBI BO-
AOKHA HaraAytOTb HUTKU HaMu-
CTa, @ POAb HAMUCTUH BIAITpaA-
IOTb HyKAeocOMH (puc. 11.4,
11.5). KoskHa HykAeocOMa Mae
JAPO i3 8 MOAEKyA TiCTOHIB, a
HAaBKOAO HBLOT'O ABiUi 0OBHU-
BaeTbca HUTKa AHK (puc.
11.6). I3 ricToHOBMM SIADOM 3B'sI-
3aHa AinstHKa AHK 3aBAOBKKM
0An3pK0 200 HYKAEOTHAHUX
Puc. 11.4. Tperunna crpykrypa AHK. map. AOBKUHA 3'€AHAHUX AiAs-
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HOK AHK MK HyKAreOCOMaMM CKAapa€e OAM3BKO 50 HyKaeoTHpAHUX map. Lle
TaK 3BaHa 3'€AHyYBaAbHA (AiHKepHa, creticepHa) AHK, 3 gkoro 3B'a3aHmt
ricron H;. HykreocoMHa HUTKa HaMUCTA YKAQAQETBCH Il KOMIIAKTHIIIE Y
IIPOCTOPi HEAOCTaTHBO BHUBYEHMM CIIOCOOOM. Y PEe3yABLTaTi CTYIHL YKOPO-
uyeHHa AHK 1py yKAGAQHHI B XPOMATUAU AOCATAE AEKIABKOX MIABUOHIB.

2 NaHuor AHK
¢y [OsonaHutoroBa OHK,
obBuTa HaBKOMO
CTPYKTYpW, SKa MIiCTUTb i
8 Morekyrn ricTOHIB — lcToHoBa
~ o 2 mornekynu H2A, cepLeBuHa
H2B, H3 i H4
10 HM

CnienicepHa
pinaHka AHK
3’eHy€E OKpeMi
HyKneocomm

Puc. 11.5. Hykaeocomu (3a AeHiHAKepoM):
A — cxemamuuHe 300pWKEHHA BUMATHYMOI GIASIHKU XpOMAMUHOBOI'O BOAOKHAQ,
b — cxemamuune 300pakKeHHs KOMNAKMHO! CMPyKMypu, ymBOpeHOi HyKieocoMamu
ma cneticeppumu girankamu AHK.

Hyxaeocoma .
ricmonu
AHK

Xpomocoma IMepemuuka

Cynepcnipaib
IJenmpomepa XpOMamuHy

|«—10 HM—>]  |{«—20 Hv—>|

Cmpykmypa
IriCmMOHIB
HYKAEO0COM

Puc. 11.6. Cxema CTpyKTypHOi opraHi3aiii
AHK B xpomaTusHi xpomocoM.
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Taka Oararopasosa cripaaizania AHK ckaapae 1l TpeTHHHY CTPYKTYpPY (pHC.
11.4), axa 3abe3neuye mwirbHy ynakoBky AHK B gapl kaiTuHU. IHakie, Tpe-
TrHHA cTpyKTypa AHK — 11e 6yA0Ba, 3yMOBAE€HA AOAATKOBUM CKPYUYYBaHHSIM
(cymepcrmiipanizariisi) B TpocTopi BTOpuHHOI cTpykTypu AHK.

Kpim apepanx AHK, y KaiTHHAX eykapioTiB € MiToxoHApiaabHa AHK,
gKa Kopye mitoxoHApianbHI TPHK 1 pPHK, a Takok AeKiabKa MITOXOHADI-
anbHUX OinKiB. Mitoxouapiaabai AHK 3HauHO MeHIN, HiIJK JAepHI, MArOTh
CTPYKTYPY ABOAQHIIIOTOBOI'O KiABIIA 1 He 3B's3aHI 3 riCTOHAMU.

2.3. CTpyKTypa PHOOHYKAEIHOBUX KHCAOT

Monekyra PHK moOyaoBaHa i3 MOHOPHOOHYKAEOTHAIB, 3'€AHAaHUX B
OAVH AaHIEOr. Y ckaap PHK BXOAATH 13 @30TOBHUX OCHOB aA€HIH, T'yaHIH,
YPalUA i HUTO3UH, i3 IIEHTO3 —prd034, € 1e U pocdopHa Kucaota (puc. 11.7).
Icaytors Tpu ronosHI T PHK, fKi BiAPI3HAIOTBECS HYKAECOTHAHUM CKAQ-

0 AOM, PO3MipaMH, AOKAAI3alli€lo y KAITUHI | PyHKIIAMME.

1. Tpaucnoptai PHK (TPHK). Ha ix wacTky npumna-
DA€ 6AM3BKO 16 % yciel PHK raitnam. Moaekyan TPHK
HaMMeHIITl i3 yCiX HyKAeIHOBMX KHCAOT, MICTATh 73-93
HYKAEOTHAH, 1110 BIATIOBiA@€ MOAeKyAdpHiN Maci 24000-
31000. Y KOXKHIM KAITHMHI € AEKIABKA AECATKIB Pi3HUX
upiB TPHK. IepBunHi cTpykTypu Oirbimocti TPHK, Bu-
MAINEHVIX i3 PI3HMX BUAIB OpraHi3MiB, posimdposaHi. [ Ipu
IX IIOpIBHAHHI BUSABAEHO PsIA CIIABHUX O3HAK, Xapak-
TepHUX A cTpyKTypu TPHK. KpiM ronOBHUX HYKAEO-
ipiB (A, T, LI 1Y), xoskHa Moaekyaa TPHK mictuts 8
a0o0 Oinbllle HYKACOTHAIB 3 MIHOPHUMU OCHOBaMU, SKUX
3apa3 BipkpuTo moHap, 50. Cepep HUX € METHUABOBaHi
MOXiAHI TOAOBHMX OCHOB, @ TaKOXK IICEBAOYPUAMH (pH-
0034, IIpreAHaHa A0 ypanuay He depe3 N-1, a gepes C-
5), AUTIAPOYPUAVH, PUOOTHMIAMH (MICTUTE THUMIiH). Moan-
(pikOBaHI HYKAEOTHAM PO3MIITYIOTECSA B IIEBHUX AIASTH-
KaX MOAEKYAH, 110 Ma€ BIiAHOIIEHHS AO CTPYKTYPH i,
MoxauBo, pyHKIIIi TPHK. Y GiabiocTti TPHK Ha 5'-KiH1i
3HAXOAWTBCS 3AAUIIIOK I'YaHIAOBOI KUCAOTH, a Ha 3'-KiHII
Bcix TPHK — TpuHyrAeOoTHMAHA NOCAipOBHICTE — LI-L1-
A,

OpHoAaHIIOroBi MoAekyan TPHK 3ropratoThcsa y
IIPOCTOPI TAaKMM YMHOM, IIIO0 Ha 4 AIAIHKAxX YTBOPIO-
IOTBCSI CIIAPEHI CTPYKTYPHU THUITY IOABIMHOI CIIipani.
BoHu po3pireHi HeCIipaAi30BaHUMM AIATHKAMU (MeT-
AdMU). ABOMipHe (IIAOCKe) 300pa’keHHS CTPYKTypHU
Puc. 11.7. IlepeuaHa TPHK 3 MakCMMaABHO MOJKAWBHUM YHCAOM BHYTPIIII-
crpykrypa PHK. HBOMOAEKYASIPHUX KOMIIAEMEHTapHUX [1ap Ma€ BUTASIA
444 "AncTka konromumHu" (puc. 11.8). I'lpoTe BcTanoBA€HA
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ypuguAoBa . Airanka

A 5 7

I nemas 3B'A3yBAHHA
LL amMiHoKucAOm
| /

"

N

=

Micmumb
gurigpo-
Ilemas, sika
Micmumb
QHMUKOGOH
AogamKOBa
nemas

Puc. 11.8. Crpykrypa TPHK:
A — 3araabna cmpykmypa pisnux TPHK;
b — npocmoposa cmpykmypa TPHK.

METOAOM PeHTTeHOCTPYKTYPHOI'O aHaAi3y TPUMIpHA CTPYKTypa Harapye OyK-
By "I"". ¥V TpUMIpHII CTPYKTypi PO3pPI3HAIOTH Ti K ABOCIIPAABHI AIAIHKU 1
TepexipHi TeTAl, are AOAATKOBI BOAHEBI 3B'SI3KM 3TMHAIOTH "AMCTOK KOHFO-
mHEN" y [-110AI0Hy CTPYKTYpY.

Tpancnoptai PHK BUKOHYIOTE POAB @A@IITOPa, TOOTO BOHU CHEIU(IUHO

TIPUEAHYIOTH aMiHOKHC-
AOTH 1 3a0e31euyroTh
TIpPaBUABHE BKAIOUEHHS
IX Y HOAITETTUAHWI AQH-
IIIOT IIiA 4ac CHUHTEe3y
Oirka. AMIHOKHCAOTH
NIPUEAHYIOTECS CKAQA-
HOeipHUM 3B'SI3KOM AO
AAEHINOBOI KUCAOTH Ha
3'kinni TPHK. B anTn-
KOAOHOBIM metai TPHK
MiCTUTBCSI TPUIIAET, IO
Ha3UBAETLCS aHTUKOAO-
HOM 1 € KOMIIAEMEeHTap-
HUM KOAOHY MaTPUYHOI
PHK. Ko>xna TPHK mMae
CBilf 0COOAMBIIM aHTHKO-
AOH.

2. Putocomui PHK
(pPHK). Ha wacTky

80S pubocoma
[Mg2*]1< 0,1 mmons/n
A‘S‘.}‘\):?"*,

IRRAEY 40S c /J,VIHM 2l
60S cyboanHuus ’ )

SN SN

28S pPHK Brnnabko 50 18S pPHK  Brinsbko 30

5,8S pPHK Pi3HMX pi3HUX
58 pPHK MosieKyn MorieKyn
(no oaHin Monekyi oinkis 6inkiB

KoxxHoro PHK)

Puc. 11.9. Komnonentu pu0ocoM eyKapioTiB.
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pPHK npunapae 6ansbko 80 % yciel PHK raiTiHu. PubocoMu eykapioTHIHIX
KAITHUH CKAAAQIOTLCS i3 ABOX cybuac-
TUHOK 1 BKAIOYAIOTh AeKinbKa MoaekyA PHK i monap, 70 pisHux 6iakiB (puc. 11.9).
Putocomui PHK moainsitoThest 3a KoedittieHToM ceanmenTartii: 5S-PHK (121
HykreoTud), 5,85-PHK (155 Hykaeorrais) i 28S-PHK (4000 HykaeoTHAIB) Be-
AuKol cyouactrHKY; 18S-PHK (mpubamsno 2000 HykreOTHAIB) Manoi cyOda-
ctuHKU. KoeillieHT cepuMeHTarn il pAag 000X CyOOAMHUINL cKAaapae 80S i
MOAEKyAdpHa Maca ix popiBHIoOe 4,5 MaH. [IpoctopoBa crpykrypa pPHK, gk
i cyO4aCTUHOK pHOOCOM, AO KiHIII He BHBYeHa. [lokazaHo, IO B OAHOAAQH-
mrorosux Moaekyaax pPHK e GaraTo criipanizoBaHUX AIASHOK (“'IIIIMABOK').
pPHK BUKOHYIOTH POAb KapKaciB AASL 3B's13yBaHHS Yy IIEBHOMY IIOPSIAKY PHU-
OOCOMHUX OIAKIB, @ MOJKAMBO, 1 gKICh crienu@iuHl QPyHKIII IIip 9ac CUHTE3y
Oinka.

3. MatpuuHi, abo indopmarniiai, PHK (MPHK). Ha ix gacTky npunapae
2-4 % 3araabHoi PHK kaiTUHU, ane y KAITHHAX €yKapioTiB MOXKYThb CUHTE3Y-
BATUCh THCAYl pizHUX MOAeKyA MPHK. Yci BOHM € OAHOAQHITIOTOBUMU MOAE-
KyAaMU PI3HOI AOBJKUHU 3 YHIKAABHOIO HYKAEOTHAHOIO IIOCAIAOBHICTIO.

Ha 3'-xiani MPHK 3B'a3yeTtbca 3 100-200 TOCAIAOBHO 3'€AHAaHUMU 3a-
AUWIITKaMU aA€HIAOBOI KMCAOTH (“XBicT"), @ Ha 5'-KiHIIi —13 3aAUIIIKOM 7-METHA-
TyaHO3UHY TpudocdaTHUM MicTKOM (“Kem", abo "mramouka"). "Xsict" i "m1a-
Iouka'", MOKAMBO, 0XOpoHAI0Tb MPHK Bip posienreHHsa HykaeazaMu. Aa-
HUX IIPO TPeTHHHY cTpyKTypy MPHK mokwu 1o Hemae.

TECTOBI 3ABAAHHS AAST CAMOKOHTPOAIO 3 PO3AIAY
"CTPYKTYPA HYKAEIHOBUX KUCAOT"

1. Ang tpancnoptHux PHK (T-PHK) xapakTepHUMHA € Taki BAQCTUBOCTI, KpiM:
A. KopyroTe cuHTe3 OirKa

B. MicTUThL OAMH TOAITIENTUAHUM AQHITIOT

C. TpaHCHOPTYIOTh aMiHOKUCAOTH AO MiCIIsl CUHTe3y OirKa

D. BroprHHa CTPYKTypa Ma€ BUTASIA AUCTKA KOHIOIIWHU.

E. MaroTe BIAHOCHO HEBUCOKY MOAEKYASIPHY Macy.

2. HyknelHOBI KUCAOTH — AIHIMHI IIOAIMEPH, B IKAX HYKACOTHAHI 3aAWIIKA
3'eAHAHI Mi>K COOOIO 3 AOIIOMOTOIO:

A. BopHeBUX 3B'SI3KiB.

B. loHHUX 3B'sI3KiB.

C. 3',5'-thocopiedipHrx 3B'SI3KIB.

D. KoopaAvHaIiiHUX 3B'SI3KiB.

E. I'AiKO3MAHMX 3B'SI3KIB.

3. Y monekyai AHK 4KCAO 3aAUIIKIB @A€HIHY 3aBXKAU PiBHE UYUCAY 3QAUIIKIB:
A. Tuminy.

B. I'yaniny.

C. Llutosuny.

D. KcaHTuHY.

E. Ypauuay.
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4. Ha opmH 3aBUTOK HOABINHOI criparl AHK IpuxoAUTBCS HACTyIIHE YKUCAO
Imap OCHOB:

A 5.

B. 10.

C. 20.

D. 100.

E. 200.

5. SIkmii 3 HU)KYeBKa3aHUX BYTAEBOAIB BXOAUTE B ckaap PHK:

A. B-A-pubodypanosa.
B. PamHo3a.

C. B-A-dpykrodypaHosa.
D. B-A-ae30krcupubdodypaHosa.
E. B-A-rarakToripaHosa.

6. SIKi MyprHOBI OCHOBU € MiHOPHUMU ¢
A. ApeHiH.

B. I'yanin.

C. TumMin.

D. I'lypuHn.

E. MeTunrapeHiH.

7. HykAaeo3upaMu 3 IepepaxoBaHUX HUDKUE CIIOAYK €:
A. ApeHO3UH.

B. 2'-Ae30KCUTUMIAWH.

C. ApeHiHPUOOHYKAE03UAMOHOMOCHAT.

D. ApeHinoBa KHCAOTA.

E. HuTo3uH.

8. 3 KOO CITOAYKOIO IIMTO3MH 3'€AHYETHCST BOAHEBUMMU 3B'SI3KaMU ¢
A. ApeHiH.

B. KcanTus.

C. I'yanin.

D. l'imokcauTuH.

E. Ypauua.

9. SIkn# 3 HUYKYEeBKa3aHWUX BYTAEBOAIB BXOAUTE A0 CKAaapay AHK?
A. 0-A-pe30xrcupubodypaHo3a.

B. PamHo3a.

C. B-A-dpykTodypaHosa.

D. B-A-putodyparosa.
E. B-A-rarakToripaHosa.

10. CKinBKY BOAHEBUX 3B'SI3KiB YTBOPIOETECS MK aA€HIHOM i TUMiHOM?
A2

B.5.

C. 10.

D. 15.

E.3.

11. CKiABKY BOAHEBUX 3B'sI3KiB YTBOPIOETHCS MK IIUTO3MHOM Ta TyaHiHOM ?
A2,

B. 3.

C. 10.

D. 15.

E. 5.
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PO3AIA 12. OBMIH HYKAEOTHUAIB

Y 1mpolieci TpaBA€HHS HYKAEIHOBI KUCAOTU DKI PO3MAAAIOTBECA A0 HYK-
AEOTHUAIB I HYKACO3UAIB, Ki BCMOKTYHOTBCSA KAITUHAMU CAM30BOL KUIIEUHN-
Ka. Ane HaAsgBHICTH IX y DKi He 0OOB'SI3KOBa, OCKIABKM Mali’Ke BCi KAITUHU
OPTraHi3My CHHTE3YIOTb HYKAECOTHAM 13 aMIHOKHUCAOT, AIOKCHAY BYTAEIO U
amiaky. CMHTe3 ITypUHOBHUX 1 ITIPUMIAMHOBHUX HYKAEOTHAIB i3 HEHYKAEOTHA-
HUX TOMIEPEAHMKIB — 0araTOCTaAIMHIM IIPOIIeC, 110 BUMAarae 3aTpaT eHeprii.
Kpim 1poro miasixy OiocuMHTe3y, JKUM Ha3uBaIOTH de Novo, HyKAEOTHAU
MOJKYTb CMHTE3yBaTHUCh i3 TOTOBUX ITyPUHOBUX i MiPUMIAMHOBUX OCHOB, 110
YTBOPIOIOTBCS 13 HYKACIHOBUX KUCAOT 1 HYKACOTHAIB Y KUIIKOBOMY TPAKTI
4l B IPOLeCl BHYTPIIIHBOKAITUHHOIO PO3IaAy. APYTHN IIAIX CUHTE3Y HyK-
AEOTHAIB 3HAUHO MPOCTIIINH, HIDK CUHTEe3 de NOvVo, BUMarae MeHII01 KiAbKOCTI
ATO® i mo3HayYaeThC K 3alacHUM IMIAIX. BipHOCHe 3HaueHHS IIMX ABOX
LIASIXIB CHHTE3Y HYKACOTHAIB MOJKE 3HAUHO BIAPIZHATUCH A PI3HUX KAITHH.

HyxaeTHOBI KHCAOTH IAPOAI3YIOTBC ITIA ALEFO HYKAEA3 MIAIIAYHKOBO-
ro coky. PospizaaroTs pubonykaeasm (PHKasn) i Ae30kcupuOOHyKAeasn
(AHKazn). INpoaykTaMu TIiAPOAi3y € Oairo- i MoHOHyKAeoTHAU. Docdopi-
ecTepasu CAU30BOI KHUIIEUHUKA PO3ILIEIAIIOTH OANTOHYKACOTHUAN AO MOHO-
HYKAEOTHAIB. BiAbHI HYKACOTUAU TAPOAIZYIOTHCS KUIIKOBUMU (pocdaTaszamu
MO HYKAECO3UAIB 1 (pochopHOI Kucrotu. Hyrkreo3mam abCoOpOYyIOTECS I B KAITH-
HaX CAM30BOI KMIIIEYHUKA MOJKYTh PO3IIENAIOBATUCH AO BIABHUX a30TOBUX
OCHOB. TKaHWHHI HyKA€a3¥, HyKA€OTHUAA3H, HYKAEO3UAA3U 1 HyKAe03UA(OC-
(POPHAQ3H ITIOETAITHO PO3LIEIIAOOTE KAITUHHI HYKAEIHOBI KUCAOTH AO BIABHIUX
A30TOBUX OCHOB, fIKi IIEPETBOPIOIOTHECS AQAL Y KIHIIEBI IIDOAYKTH — CEYOBY
KHUCAOTY 13 IIyPHUHIB Ta CEYOBUHY 1 OeTa-aMiHOKUCAOTH 13 MipUMIAWHIB.

1. BIOCUHTE3 ITYPUHOBUX HYKAEOTUAIB

AOCAIAKEHHST CIIOAYK, 1110 MicTsTh Miveni i3otomu “C i PN, pco3BoAU-
AV BUSIBUTH IIOIIEPEAHUKU HYKAEOTHAIB. BCTAaHOBAEHO, 1110 IIYPHUHOBE SAPO
HYKAEOTHUAIB CUHTE3YETBCSA 13 aTOMIB aMIHOKUCAOT TAIJUHY, T'AYTaMiHY,
acrapraty, CO, i OAHOBYTAEIIEBUX I'PYI, g9Ki TAKOK yTBOPIOIOTHCSA i3 ami-
HOKMCAOT i TIepeHOoCAThCSl TeTpariapodoaieBoio Kmcaotoio. Ha puc. 12.1
IIOKa3aHe IOXOAKEHHS aTOMIB, fKi YTBOPIOIOTH IIYPUHOBE SAPO. Apyruu
KOMIIOHEHT HYKAECOTHAIB — pubo3odocdar — YTBOPIOETHCA B IIEHTO30-
docdhaTHOMY ITUKAI i3 TAIOKO3H. [lyprHOBE KiAblle CUHTE3yEThECS Ha pUOO-
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30-5-(pocpaTi IIAIXOM IIOCTY- CO,
IIOBOT'O HAPOIIYBAHHS aTOMiB

; ; H RiLmH

A30Ty 1 BYTAEIIO I 3aMWKaHHA LT

. Ty YIACT AcnaptaT —, N¢C6: —é‘/7N3
KlAeU;B.. |1 :5” :—"E\CH MeTeHin-

BlQCHHTes IyPUHOBUX HYK- dopmin-_, FK:Z% , /:} Cj'\9 J/ TroK

AEOTHAIB Y 3aTAaABHOMY OAHAKO- oK N~ H
BUM SIK AAS CCABIIIB, TaK i AAS \ /‘
NTaxiB, APIKAKIB i OakTepil. FnyTamin

Becnb miagax 6iocHTE3y BKAIOYAE
11 TOCAIAOBHUX PEaKIlilf, y XOAl
AKUX 3AIMCHIOETBCS ITOCTYIIOBE BKAIOYEHHS IIONIEPEAHUKIB HYKAEOTHAIB 1
HaApOIIyBaHHA IIMKAIUHOI CTPYKTYPH, 110 3aBEPIIYETHCSI YTBOPEHHAM IHO3U-
HOBOI KHUCAOTHU. 3 OCTaHHBOI B HACTYIIHHUX PeaKIisIX YTBOPIOIOTHCS aAEHIAO-
Ba 1 I'yaHiAOBa KHUCAOTH.

[Tepmioro peaxiii€ro Ha IIAIXY YTBOPEHHS IYPUHOBUX HYKACOTHUAIB €
yTBOpeHHs S-ocdoprbdosun-1-nipodocdary (OPTID). CyberpatamMmu i€l
peaxkiiii € AT® i pubo3o-5-pocdart:

Puc. 12.1. IToxop>XeHHS1 aTOMiB ITypHHOBOTO SIApPa.

H203P_OCH2 O H203P_OCH2 O H
5

H ATO AM®

\_/ g q
H H I I}
H OH nipodocchopunasa H O_l?_O_I?_OH
OH OH OH oH OH OH
pubo3o-5-¢poccham DPIID

YrBOpenuit pochopudosuanipodocdar B3aEMOAIE i3 TAyTaMiHOM, IO
CYIIPOBOAJKYETBECS YTBOPEHHAM pubo3odocdaTaMiHy (cTapia 2):

rnyTamin @
/ H203P_OCH2 O N‘| 2 NH2
OPM® =
R

)\i\Mi,ﬂOTpaHCCbepaSa H H H H B
rmyramat
OOy OH OH
pubozogocpamamin (R-pubo3o-

¢ocgpamamin)

Ha cTtapii 3 BiaOyBaeThCa peakiiiga MK puoo30docdaTaMiHOM Ta TAIIU-
HoM. BoHa KaTanizyeTbcs pudbosodochaTrainuaaMipcuHTeTaszorn. HacaipkoM
i€l peakilii € TAIITUHAMIAPHOOHYKAEOTHA. Ha yTBOpeHHS aMipAHOTO 3B'S13Ky
BUKOPUCTOBYETHCS OAHA MOAeKyAa ATO:

ATO  Ald+d @

I
R—NH, _/ R—NH=C—CHy—NH,
pubosodocdar-
. rmiyMHamigcuHTeTasa rAlyuHamigpubo-
riLwH HyKAeomug
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HapomtyBaHHaa AaHIFOra BipnOyBAa€TECA B TPAHC(HOPMINA3HIN peakllii, gKa
IIPOXOAWTE MK anb(pa-aMiHOIPYIIOIO 3aAWIIKY TAIIMHY Ta N-MeTUAeHTeTpa-
TIAPO(POAIEBOIO KHUCAOTOIO. PeakIlisa CyIIpOBOAKYETHCS YTBOPEHHAM (DOPMIA-
TAIITMHAMIAPUOOHYKACOTHAY (CTapisd 4):

/NHZ @ N'i\ /H

-
OH2E NS N10=CH-TF oK OHZE 'Cd
=C =
NH K \\» TroK NH o ,
| HOH \ N-gopmirrrivuramig-
R R pubonykreomug

Y HacTymHiN peakilil (5) yTBOpeHUU aMIiAHUH 3B'S30K PHUOOHYKAEOTH-
Ay 1ipu HasiBHOCTI AT® 1mepeTBOPIOETLCS B aMiAMHOBY Tpymy. [IpoaykToM
i€l peaknii € N-hopMiATAIITMHAMIANHPHOOHYKAEOTHA,

rnyTamin rnytamar @
AT®+HOH AP+, Hy (I;/NH N ﬁ/H

Mg?2* - .

g _HC. O
L ) HoN NH
N-¢opmirraiyunamig- !
R L .
puboHnykreomug- N-@opmirrriyunamigun-
amigoAairasa pubonykreomug

[lepeTBOpPEHHS OAEPKAHOTO IIPOAYKTY IIPU3BOAUTE A0 (DOPMYBAHHS ITUK-
AIYHOTO IMiA@30ABHOTO KIABIII 5-aMiHOIMIA@30APHOOHYKAEOTHAY (6 peaxilis):

N
ATO AllO+ @ VN

HC%  \CH
Mg?* K _
5 1
LC—N
cuHmemasa H,N é

5-aMIHOIMIga30ApuUbOHyKAeOMUg
[Topanslin EpeTBOPEHHS ITHOTO HATIBIIPOAYKTY CYIIPOBOAKYIOTECS (DOP-
MyBaHHSIM 6-UAEHHOTO MiPUMIAMHOBOTO KiABIId, 3'€AHQHOTO 3 iMiAQ3OABHUIM,
TOOTO yYTBOPEHHSM ITypPUHOBOTO CKeAeTa. Llel mporiec BipAOYBA€THLCA TaKUM
YMHOM: CIIOYaTKy B pe3yAbraTi KapOOKCHAIOBAHHS 9-aMiHOIMIAQ30APHMOOHYK-
AEOTHAY YTBOPIOETBHCSA S5-aMiHOIMIAA30A-4-KaPOOKCUHYKACOTHA, (7 CTapis):

N
COz @ HOOC — o~ 3\\2CH
\\5 1/
Ha
AMminoimiga3orkapboxcu- 2 R
puborykreomug- S5-aminoimigasoa-4-
Kapbokcuaasa KapbokcupuboHykreomug

Aanl y BOCbMIM peaxilil KapOOKCHABHA I'pyIla IIbOro IMIPOAYKTY pearye i3
NH, acniapariHOBOl KMCAOTH 3 YTBOPEHHAM 5-aMiHOIMIAA30A-4-N-CyKIIMHIA-
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KapbokcuaMippubonykaeoTupy. Llsg peakiiis Bumarae eHeprii ATO i
3AIMCHIOETLCS TTiA, BIIAUBOM CITIEITU(PIYHOI CMHTETAa3U:

COOH

acnapmam

(I;H2 9 N dymapoBa (.). N
ATO AllO+® H—C—N—C\C/ NS kvcrnoTa H N/C\C4/ ENS
\_/ 1 >CH 2 > CH
cooH H \\, ,/ AN \ VY
cunmemasa /C ,}l @ /C )
HoN R HoN R

5-aminoimiga3oa-
N-cykyunioarkapbokcu-
amigpuborykreomug

S-aminoimigason-
4-kapbokcuamig-
pubonykreomug

Y HaCTyIHIU peakilii ByTAelleBUN CKEeAeT aclapariHoBOI KUCAOTH BiA-
OKPEMAIOETBCA Y BUTAGIAL (PyMapOBOI KUCAOTH U YTBOPIOETHCHA S-aMiHOIMI-
AA30A-4-KapOOKCUaMIAPUOOHYKAEOTHA, (peakwist 9), ToOTO i3 acnapariHoBoi
KHUCAOTH B IIyPUHOBE KiABIIe BXOAUTBH TIABKKM aTOM a30Ty. OCTaHHIU aTOM
BYTAEII0 ITyPUHOBOTO KiABI OyAe Y BHUIAGAL (DOPMIAY, IIO TIOXOAUWTH i3
N10-cdopmirTeTpariapodorieBoi kucrotu (peakiiisg 10). YTBopenuit 5-cop-
MiniMipOiMipA@30A-4KapPOOKCUaMIAPMOOHYKAECOTHA 3a3Ha€ AerippaTariil, ITUK-
AI3YETBHCA 1 IEPETBOPIOETLCA B IIYPUHOBUU HYKAECOTHA — IHO3WHOBY KUC-

AOTYy (peaknisg 11):
@ 9

(0]
N'C-popmin-TFoK TroK I &
C HOH ~
N HoNT SN N e\
£ 2 \\ _L, | II CH
O~ H ” /C C /
mpancgpopmiraza \C/\ _C [HO3UHIKA3A HCQN/ ~N
N 1
H F'< R

S5-popmirimigoimigason-

IHo3unoBa Kucaoma

4-kapbokcuamig-
pubonykreomug
3 iHO3UHOBOI KUCAOTHU MIAIXOM MOAMQIKAITil TITOKCAaHTUHOBOTO KiABITS
CHHTE3YIOTbCS OCHOBHI IypuHOBi HykAeoTHAU — AMO i 'MO (puc. 12.2).
AornopoMm amiHorpymu rpu cuaTe3i AM® cay>RuTh actiaptat, a paa TMO —
IAyTaMiH. Peaxiiii aMiHyBaHHS BUMArarOTh 3aTpaTyU eHeprii; mpu cunTtesdi AMO
BukopuctoByeThcst ['TO, npu yrBopertHi MO — AT®. PO3ragayTHAN IIASX
YTBOPEHHS IIYPHMHOBUX HYKAEOTHAIB i3 IPOCTHUX ALUKAIUHUX IIOIEPEAHVKIB
Ha3MBAETLCA cuHTe30M de novo. Ha iHITomMy HIASIXY, Ha3BAaHOMY 3allaCHUM,
BUKOPHUCTOBYIOTHCSI BIABHI ITYPHUHOBI OCHOBH, SIKi YTBOPIOIOTHCSI IIPU PO3IAaAL
HYKAEIHOBUX KHUCAOT Y/ HYKACOTHAIB. Llell MAIX BKAIOYAE TIABKU OAHY Peak-
IIitO, ITiA 4YaC SKOI OCHOBU QAEHIH, I'yaHIH 4M TIlIOKCAHTHMH B3AEMOAIIOTH i3
5-thochopubosun-1-audocarom. Aapeningochopubosur-Tpaddepasa KaTa-
Aizye yrBOopenHs: AMO:
afeHiH + OPOO® —— AMO + OO,
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0]

HN N
A\
D

Acnaprat IM® rlm6030cboccpaT
Mo HALO*
@ N
~

roo+o, f HAOH+H* ﬁ
HOOC ~CH~CH,~COOH | |
NH : 0 |
N |
N | N\> | HN | \ |

| Y
k\ N 07>y N |
N ) | N | |
pnbo3sodocdaT | pubosococdaT |
AfeHino-cykuymHaT | KcaHTunoBa kucnota |
| ATO mytamin |
dymapat | |
| |
| AMO+OO,, nytamar |
NH» | |

(0]
NZ N\ | |
K | > | HN N\ |
NN | ) > |
pubosodocat | HoN N ’Tj |
| pnbo3sodocdar |
AM® — — = ——— Mo— — — — —

Puc. 12.2. Peakuii cuaresy AM® i IM® i3 iHo3uHOBOiI KucaoTu. [IlyHKTUPHUMH AiHiIMEI
MOo3Ha4Y€HO raAbMYyBaHHSI CHUHTe3Yy.

lnokcanTHH-TyaHiH-pochoprbo3nATpaHcdepasa KaTari3ye ABL peakIiil:
ryaHiH + OPO® —— MO + OO,
rinokcaHTvH + ®POP —— MO + D,

CuHTe3 NypHHOBUX HYKAEOTHAIB de Nnovo BiAOYBA€ETHCS, TOAOBHUM YH-
HOM, y IIeYiHIl], a 3alaCHUH IIAIX — Y [03alle4iHKOBUX TKaHUHAX, A€ EKOHOM-
HO IIOBTOPHO BUKOPUCTOBYIOTECS BiABHI ITyPUHOBI OCHOBU.

IlepeTBOpEHHS YPUHOBUX HYKAEO3UAMOHOMpOChaTIB vy Tprudocharu
KaTaAI3yIOTh CHenU@IiuHI KiHa3U:

AM® + ATO — ALl + ALl
AQ® + ATO —— ATO + AD
T™M® + ATO —— [ + AP
roe + ATO —— Mo + AP
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Lli peakiiii BIAOyBarOTbCA B IUTOIIAA3MI 1 BIADIZHAIOTHCS Bij CHUHTEe-
3y AT® y XOAl OKUCHIOBAABLHOTO (POCOPUAIOBAHHS.

BiocuHTe3 MyprmHOBUX HYKAEOTUAIB PETYAIOETHCS 3@ MPUHIIUIIOM 3BO-
POTHOTO 3B'sI3Ky. SIK 3a3HAYaAOCh BUIIE, PETYAITOPHOIO € PaHHS Peakilis
B3aeMOAIL 5-pocdhoprdo3ua-1-pudocdaTy 3 TAYTaMiHOM. AKTUBHICTB BIATIO-
BIAHOTO (pepMEHTY aAOCTEPUYHO FaABMYETHCS KIHIIEBUMU [IPOAYKTAMU AQH-
miora peakii — IM®, AM® i TMO®. Apyruii peryAsSTOpHUN MeXaHi3M Aie
Ha Mmi3HImMX cTapisx. AM® raapmye peakiiifo cuaTe3y i3 IMO apeninro-
cyknuHaty, a TM® — KCaHTHAOBOI KUCAOTH. TaKuM UMHOM, 3a I[UM MeXa-
HizmoMm Hapauiok AMO® uyu 'MO npurHiuye BracHuY cuHTe3 i3 IMO, are
He BIIAUBa€E Ha CUHTE3 iHIIIOIO HYKAEOTUAY.

2. KATABOAI3M ITIYPMHOBUX HYKAEOTHUAIB. IIOAATPA

Pozmnap myprHOBUX HYKAEOTHAIB (puc. 12.3) BKAIOYAE peakilii Bipller-
AeHHS (pocdaTHOTO 3aAUIIKY, pUO0O3U ¥ aMiHOTPYIIM Y BUTASAL aMmiaky, IO
IIPU3BOAUTE AO yTBOpeHH: i3 AMO rinokcanTtuny, a i3 IM® — KcaHTuHY.

AMO® rMo
H20> H20>
o oy
a[eHO3VH ryaHo3uH
\ NH3> \» pubo3sa

NH3 iHO3MH ryaHiH

/ HQO
\» H>,O

pubosa 2 \ NH3

Oy H20,
IM® riNOKCaHTUH M KCaHTUH
; ; H,0
HO Py %
02

H20,
ceyoBa KucoTa

Puc. 12.3. Kata00Ai3M NypHMHOBUX HYKAEOTHAIB.

OepMeHT KCAaHTUHOKCHAQ3a KaTaAi3ye OKMCHEHHS TIIIOKCAHTUHY B KCaH-
TUH | KCQHTUHY B CE€YOBY KUCAOTY:
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CedoBa KMCAOTA € KiHIIEBUM IIPOAYKTOM PO3MaAy IIYPHHIB y AIOAEH (@
TAKOXX IIPpUMATIB, IITaxiB, 3MiM, AIIiPOK) i BUBOAWUTBCSA 3 OpPraHizMy. Y
OIABIIIOCT] IHINIWX BUAIB TBAPUH IIyPUHOBE KiABIle PO3KPUBAETBCS IIiA Yac
IIOAQABIIIOTO OKUCHEHHS CEYOBOI KUCAOTH 3 YTBOPEHHSAM aAaHTOIHY. Y pud
i aMibili araHTOIH PO3UIEIAIOETLCS AAAL AO AAQHTOIHOBOI KUCAOTHU YU Ce-
YOBHUHU. Y IITAXIB i AEIKUX PENTHAIN Mal>ke BeCh a30T aMiHOKHUCAOT BUBO-
AUTBCS Y BUTASIAL CEYOBOI KUCAOTH, OCKIABKY BOHU He yTBOPIOIOTH CEYOBU-
Hy. YCi IIi peakiiii MOKYTb CAY’KMTU IiAIOCTPAIli€l0 BiAMiHHOCTEN OOMIiHY
PEUYOBMH y Pi3HUX BUAIB TBApUH. [IpuMaT y IIpoIieci eBOAIOLII BTPAaTUAU
depMeHTU PO3IIeNAeHHS IIyPUHOBOTO SIAPA.

B oprani3mi ArOAMHU IIOAEHHO YTBOPIOETHCA 0,5-1 T' Ce4OBOI KUCAOTH,
sIKa BUBOAUTBHCS TOAOBHUM YMHOM uepe3 HUpPKU. CedoBa KUCAOTA 1 il COAl
(ypaTu) moraHo po3uuHHi y BOAi. HaBiTh HOpMaabHa KOHIIEHTpAllsd CeuOBOi
KUCAOTH B KPOBi (1oroBikm — 0,24-0,50 MMOAB/A, 5KiHKU — 0,16-0,40 MMOAB/A)
1y MIDKKAITUHHIN PIAMHI HaOAVDKYETBCSA A0 MEJKI PO3YMHHOCTI. ToMy He3Hau-
He 30IABIIEHHS BMICTY CEYOBOI KUCAOTU B KPOBI IIPU3BOAUTH AO IlepeHacu-
4eHHd po3unHy. [liABUIIleHHSI KOHIEHTpallii Ce40BOI KMCAOTH B KPOBI Ha3M-
BAETHCS TiepypuKeMi€lo. 3a MOXOAKEHHSIM BOHAa MO>Ke OyTH CIaAKOBa, 1110
HIPOSBASETBCS Y BUTAGAL IIOAQrpH abo xBopoOu Aeln-Hixana (e Tak 3BaHI
IIepBUHHI rintepypukeMil), i HaOyTa (BTOpuHHA). OCTaHHSA CIIOCTEPIraeThCA
IIPU 3aXBOPIOBAHHAX KPOBI, HUPOK, OTPYE€HHI CBUHIeM. HapMipHe HapAXOA-
SKEHHSI B OPTaHi3M IMPOAYKTIB, 110 MICTATH OaraTto IypUHIB (KaBa, Yal, 3ano-
3UCTI TKAHWHU, APDKAXKI), BUKAMKAE aAriMEHTapHY TillepypHUKeMito.

32e0IABIIOro IIpUYUHAMU TillepypuKeMil €: IABUIIEHUN CHUHTe3 IIy-
pUHIB, HaAMipHE BJKUBAHHS M'SICa 3 MPOAYKTaMU XapuyBaHHS i 3MeHIIeH-
HS eKCKpellil ce4oBOI KUCAOTU 3 OpraHi3My.

Birkm mraa3mum cTabiAi3yIOTE IepeHAaCUYEeHUN PO3YMH CeYOBOI KHUCAO-
TH, are MicIleBa Aisl meBHUX (hakTopiB (3HM>KeHHS PH, posmnap OiAKiB um
IHIMX CTaOiAi3yBaABPHUX UWHHUKIB) IIPU3BOAUTH AO KpHCTaAizaliil cedoBoi
KUCAOTH 1 II COAeH Y CYTAODaX, XpAIlaX, CEYOBUBIAHUX IIIAIXAX. 3OIABIIEHHSA
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KOHIIEHTpallil Ce40BOI KUCAOTH B KPOBI (rillepypuKeMid) 1 BIAKAGAQHHSA KpU-
CTaAiB 11 y cyrao0ax MaroTh MicCIle TIpU ITOAATpi. HapAUIIIOK ypaTiB 3yMOBATOE
YTBOPEHHS KaMEHIB y HUPKaxX. YTBOPEHHIO KPUCTAAWKIB CEUYOBOI KMCAOTH 1
BIAKAQAQHHIO IX Y TKQHWHAX CIIPUAIOTH 3HWKEHHS MicreBoro pH Ta TpaBMu.
Kpucranizariia ypariB y Cyrao0ax IIpU3BOAUTH AO TUIIOBOL KaPTUHU IIOAQTPH,
ornmcanol Brepie 'innmokparoM y 460 p. A0 H.e. XBOpo0Oa CYIIPOBOAKYETHCS
TOCTPUM 3allaAeHHAM CYTAOOIB (HandacTille ApiOHMX). Y 4Yac Kpusm Oirb
HACTIABKM CHABHHUM, 110 XBOPHM pearye HaBiTh Ha AOTHK. BiAb TpuUBae Ae-
KIABKA TOAWH 1 BIAHOBAKOETHCA 4epe3 TWKHI. [IpunyckaroTh, IO MiclieBe
3allaA€HHA 3YMOBACHE BIAKAQAQHHAM TYT YpaTiB, AKi (DArOIUTYIOTHCS A€U-
KOIIMTaM¥, 1 K HACAIAOK — PYMHYBAHHS AiI30COMAABHUX MeMOpPaH, MOIIKOA-
SKEeHHS Ai30COMaABHUMU (PepMEeHTaMU KAITHH 1 MACHUAEHHS 3allaAeHHS.

BiaAKAapQHHS ypaTiB MOJKAMBE MiA IIKIPOIO — Y BYIIIHUX PAKOBHHAX,
CYXO>KHAKAX, AMIKTBOBUX 1 KOAIHHUX cyraobax. [lpy IbOMy yTBOPIOIOTBECS TIO-
MATrPUYHI BY3AUKN — TO(PYCH, SKi € HEIIKIAMBUMY, aA€ CIIOTBOPIOIOTH XBOPOTO.

BiaknapaHHA ypaTiB HUPKAX BUKAUKAE IX YPayKEHHA.

Ilogarpa — 1e cnapkoBa XBOpPOOa, gKa yparkae 4OAOBIKIB y 20 pasis
4acTille, HiXK KiHOK, are FeHeTHKaA II Ay’Ke CKAaAHA. AO IIABHINEHOTO CHUH-
Te3y CEYOBOI KMCAOTHM MOJKYTh NPU3BOAUTH Ae(peKTH pspy (pepMeHTiB. Y
XBOPHX Ha IIOAATPY BUABAEHI BapiaHTu gocdopubosuamipodocharcruHTe-
Ta3u 3 MIABUINEHOIO aKTUBHICTIO, HEAOCTATHICTH TAIOKO30-0-chocdartasi,
rinokcaHTHH-TyaHiH-pochopudosurrpancgepasu (ITOT).

OcranHiil (hepMeHT BIACYTHIM Y AITEM (XAOIYUKIB) i3 crHApPOMOM \ellr-
Hixana. [TOT KaTanizye peakiiii IOBTOPHOTO BUKOPWCTAHHS T'yaHiHy i Tillo-

Ke Hy Ha satlacHo- Pn6o3o-5-cocdat + rmiumH + 2 rnytamid +
My LIASXY CHUHTE3Y IIy- + acnaprar + CO, + 2 “C,~TFOK

PUHOBUX HYKACOTHAIB
(puc. 12.4). Y aitent i3

cuHApPpOMOM  Aer- IM®

Hixana ryasin i rimmoxk- / \
CaQHTUH IIOBTOPHO He

YTUAI3YIOTECS, a Ilepe- AMe Me
TBOPIOIOTLCS B CEYOBY l <
kucaoty. Kpim Toro, afeHO3UH—— =  {HO3MH ryaHO3MH
BHACAIAOK OAOKyBaH- l l
Hs 3aIlaCHOIO IIAIXY . . _
currresy TM® i IM® afeHiH rinoKcaHTuH ryaHi
3MEHIITYETBCS IX BMICT, /

a 3HAUUTh, CIOBIAbL- KCaHTUH

HIOETBCS TAABMYBAHHS
OiocHHTe3y ITyPUHOBUX
HYKAEOTHAIB de novo CevoBa kucrota

Tak¥uM YMHOM, IPU Puc. 12.4. Cxema MeTaboAIZMYy YPUHOBUX HYKAEOTHAIB.
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BiacyTHOCTI ITOT y XBOpHX MABUIIYIOTECS OIOCHHTe3 i Oe3lepepBHUN MOTIK
IIyPYHIB Yepe3 KCAHTUH AO CEYOBOI KUCAOTH. AN AITeM 3 TaKUM TeHEeTHYHUM
Ae(eKTOM XapaKTepHi He TIABKM IIOAQTPUYHI CUMIITOMHU, are M po3yMoBa
BiACTaAICTh, arpecuBHICTh, YaCTO CIIPsSIMOBaHa Ha camMoro cebe (HaMaraHHsS
HAHECTH IIOIIKOAKEHH CBOIM I'y0aM, sI3UKY, MaAbliaM). [ Iprnunau Helpodisio-
AOTIUHMX NOPYIIEHB Y AITEN 3 XBOPOOOIOo Aem-HixaHa HEBIAOMI.

Pap, YMHHUKIB CIPUAIOTH TiepypHUKeMil 1 IIposgBaM IIOAATPU: MOPYIIIEH-
HS BUBEAEHHS CEYOBOI KHCAOTH HUPKaMH, HapMipHUU poamnap AHK raiThH,
HAIIpUKAQA, IIPU IIYXAWHAX, PaAlaliiiHOMY YpaykeHHI, TOKCeMil BariTHOCTI.
AN AIKYBaHHSA ITOAQTPY BUKOPUCTOBYETHCS AAOITyPHUHOA, CTPYKTYPHUNU aHAAOT
TIIOKCAHTHHY, IO € KOHKYPEHTHUM HIIOITOPOM KCAHTMHOKCUAA3U. [IpuiioM
AAOITYPHUHOAY BUKAWMKAE 3HUJKEHHS PIBHS CEYOBOI KUCAOTH B KPOBI U cedi.
AnonyprHOA, IHTIOyIOUM KCAHTUHOKCHUAQ3Y, NPUTHIYYE YTBOPEHHS CEYOBOI
KUCAOTHU. 3a ITUX YMOB 30iABIITYETHCSI YTBOPEHHSI KCAHTHHY i TITOKCAHTHUHY,
4Kl MarOThb Kpallly PO3UYMHHICTH i BUBOAITECA 3 cedeto. CIIPUAIOTH PO3UUH-
HOCTI ypaTiB COAl AITIIO Ta Mpenapar aHTypaH. [3 Al€THM BHUKAIOYAIOTH IIPO-
AYKTU 3 BUCOKMM BMICTOM HYKACOTHAIB, HAIIPUKAAA IIEUIHKY, a TAKOXK 4Yai 1
KaBy, IO MICTATH IypUHU TeOOPOMIH i KodelH. Maro IypHHIB MICTATb MOAO-
KO, CUp, SIMIIA.

3. BIOCUHTE3 IMIPUMIAVHOBUX HYKAEOTUAIB

[TipuMIAVHOBI HYKAEOTHAM, K 1 IIyPHMHOBI, CMHTE3YIOTHCS i3 IIPOCTUX
CIOAYK, a came 3 CO,, rayraMiHy, acmapraTry i pubo3o-5-docdary. Are y
IILOMY BHUIIAAKY CIIOYATKY YTBOPIOETBCS IIIECTUYAEHHE IIIPUMIAMHOBE KIABIIE,
a TOTIM A0 HBOTO NPHEAHYEThCA pubo3zodocdar. Ha puc. 12.5 nokazaHmu
HIAIX OI0CMHTE3Y IiPUMIAMHOBUX HYKAEOTHAIB. Y TEpIIIil peakiiii IIAIXy IIip,
Aieto kapbamoirdocdarcunTerasu Il i3 amipaol rpymnu rayraminy, CO, i ATO
YTBOPIOEThCS KapbaMoirdocdaTr. DepMeHT AOKaAi30BaHUM y IJUTONAA3MI
KAITUH pi3HUX TKaHMH. KapbamoirdocdaT yTBOPIOETHCA AK MPOMIPKHUU
IIPOAYKT 1 y mporeci 6i10CMHTe3y CEYOBHHU IIip Ai€ro KapOamoirdocdaTcrH-
Tetasu l. Llelt pepMeHT AOKaAi30BaHMU TIABKM Y MITOXOHAPIIX IEUiHKM i
BUKOPUCTOBYE SIK CyOCTpaT BIABHUM amiak, a He TAyTaMiH.

Kap6amoirdocharcunaTerasa I € peryagropaum (hepMeHTOM Ha MeTa-
OOAIYHOMY LINSIXY CHHTE3Y IIIPUMIAMHOBUX HYKAEOTHAIB i @KTUBHICTB 1l FaAb-
MYy€TBCS KiHIIeBUM HPOAyKTOM — YMO®. Ha akTmBHICTE Kapbamoirdgocdat-
cuaTetasu | YMO® He BriamBae. TaKuM YMHOM, OCOOAMBOCTI BHYTPIlITHBOKA-
ITHHHOTO PO3IIOAINY (DEPMEHTIB 1 PeryAaTOPHUX MEXaHI3MIB AO3BOASIOTH
IporecaM CHHTEe3y CEYOBUHU 1 MIPUMIAMHOBUX HYKACOTHUAIB (DYHKIIIOHYBATH
HEe3aAe’KHO 1 MapareAbHO OAMH OAHOMY, BIATIOBIAHO AO IIOTpeO OpraHismy.

LurornasMaTrnaHuit KapoaMoindocdaT B3aEMOAIE 3 acTIapTaTOM ITiA AI€IO
acraprarkapbaMoirTpaHcdepasu. AKTUBHICTE ITOTO (PepMEeHTY PeryAlo€Thb-
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CO, + rytamiH + 2AT® + H,O0 —— H2N—ﬁ~OPO3H2 + rnytamar + 2A00 + 2,

Kapbamoirgpocgpam
OH o)
HN COOH N (
C-OPOgH,  + CH, HoN - CH2
0] HoN—CH—COOH o O//C\N/CH—COOH
H
Kapbamoirgpocgpam Acnapmam Kapbamoiracnapmam
H,0
0] 0]
¢ HAOH+H®  HAQ® ¢
s T
O//C\N/C—COOH O//C\N/CH—COOH
H H

OpomoBa Kucaoma

OPOD
ooy
0
8
"
~C_ C—COOH :,
(e} N/
| CO,
pubo3odocdaT

OpomuguaoBa kucroma, OMOD

AurigpoopomoBa Kucroma

[IJVI603O(bOCd)aT

Ypuguaosa kucaroma, YMOD

Puc. 12.5. ITocAipOBHICTD peaxiii CHHTe3y INipUMIAMHOBUX HYKAEOTHAIB.

cs1 LIT® 3a MexaHi3MOM 3BOPOTHOTO 3B'SI3KY B IIPOKApPIOTIB, are He Y TBapUH.
Aanl mpUMIAMHOBE KIABIIE 3aMUKAETBCA 3 YTBOPEHHAM AWUTIAPOOPOTOBOIL KUC-
AOTH. OCTaHHSI OKHMCHIOETBCS B OPOTOBY, AO SKOI IIPUEAHYETBCSA PHUO030-5-
dochaTan 3aAUIIOK Bip S-hocdopubdosun-1-pndocdary (OPOD). Y pe-
3yABTaTI YTBOPIOETHECS OPOTHAMAOBA KUcAOTa (OMD), AeKapOOKCHUATOBaHHS
aKoi pge ypuauaMmoHodocdar (YMO). I3 YMO nmaxoMm dochOpHUAIOBaHHS

yrBOpIoIOTEC YAD i YTO:

YM® + ATO — YO + AlD
YOO + ATO —— YTO + AI®
YTO npuepHye aMiHOTPYILY Bip TAyTaMiHY, I€peTBOPIOIOUUCH y IUTU-
auHTpUudocdar. Lo peakiito ctumyatoe ['TO.
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KpiM BKa3aHOTo AQHIIOra peakllii, MOKe MaTHU MiCIle IIpsiMe BKAIOYEeH-
HS BIABHMX HIPUMIAMHOBUX OCHOB Y CKA3A HYKACOTHAIB 3@ AHAAOTIYHMM Me-
XaHi3MOM, SIK AAT ITyPHHOBUX HYKAEOTHAIB (pHC. 12.0).

CrnaaKoBe TIOPYIIEHHST CUHTE3y IIiPUMIAUHIB, BiAOMe K OpOTalluAypisd,
XapaKTepU3yeThCS YTBOPEHHAM HAAAUIIKY OPOTOBOI KMCAOTH i BUBEAEHHSIM
1 3 ceuero. KiABKICTE BUBEAECHOI OPOTOBOI KUCAOTH IIPU [IBOMY MOJKE CATATU
1,0-1,5 r, o B 1000 pasiB Oirblie, Hi>K y HOpMI. [IpU4MHOIO € HU3BKA ak-
TUBHICTb (DEPMEHTIB opoTaT-hocdopubo3UATpaHCcdepas3u i AeKapOOKCHAA-
3H, SIKi KaTaAi3yloThb ABI ocTaHHI peaktii cunTtesy YMO.

HecTraua miprMiAMHOBIX HYKACOTHAIB OyAe CIIPUSATH ITABHUILIEHOMY YTBO-
PEHHIO OPOTOBOI KHUCAOTH, OCKIABKH He BIAOYBATUMETHCS TAaAbBMYBAHHS CHH-
Te3y MPUMIAUHIB KiHIIEBUM HNPOAYKTOM. CIIOCTEPITatOThCA 3aTPHUMKA POCTY i
PO3YMOBOI'O PO3BUTKY AIT€M Y PAHHBOMY BiIli, Merar0OAACTHYHA aHeMid. Bka-
3@HI IIOPYIIEHHS PO3BUBAOTHCS BHACAIAOK HECTaui IIIPUMIAMHOBUX HYKAEO-
TUAIB, HEOOXIAHUX AN CHMHTE3y HYKASTHOBHUX KHUCAOT. [IpuiioM ypuAMHY 4u
IUTUAUHY IIPU3BOAUTH AO 3HIDKEHHS YTBOPEHHS U €KCKPELlil OPOTOBOI KUCAO-
TH, BIAHOBAIOE HOPMAABHUU DICT I PO3BUTOK. Take AIKyBaHHS IIOBUHHO IIPO-
AOBJKYBATHUCh IIPOTATOM YCBOT'O JKUTTS AIOAEU i3 ITUM CIIaAKOBUM Ae(heKTOM.

Inytamin (NH;) +CO, + 2AT® + acnaprat

OpoToBa kucrnota
pnbo3o-5-poccar

1 1 1
OMo®
2 [
El co, [myTtamiH myTtamat
YM® YTO UTo

Ypauun 47— LntosmH UMo
NH;

Ourigpoypauun
[-anaHiH CO, + NH,4
CeuoBuHa

Puc. 12.6. Cxema MeTab0AiZMy MipUMiAMHOBUX HYKAEOTHAIB:
1, 2 — gegpexmu ¢pepmenmiB npu opomayugypii.
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4. KATABOAI3M ITIIPUMIAVHIB

Poznaa mipuMipAMHOBUX OCHOB, Ha BIAMIHY BiA IIYPUHOBUX, CYIIPO-
BOAJKYETBCS PO3KPUTTAM Kinblifd. LIMTO3MH Ha IIepIIIil CTaall Ae3aMIHY€EThCH,
IIEPETBOPIOIOYUCH B ypanuA. Aani ¥ae BIAHOBACHHS YPAIIUAY B AUTIAPOYPA-
WA, PO3ILIENAEHHS KiAblg 1 rippoaisd oo CO,, NH; i GeTa-araHiny (puc. 0).
Posnap TMMiHY 3a TaKUM >Ke MeXaHi3MOM IIPU3BOAUTH AO YTBOPEHHS OeTa-
aMiHOI30MaCASTHOI KMCAOTH.

CH;

B-aranin B-aminoizomacasina Kucaoma

l'DOC_CHz_CHZ_NHZ

Awmiak i CO, BUKOPUCTOBYIOTECS AT CHHTE3Y CEYOBUHU. [3-araHiH MOsKe
BKAIOYATHUCh Y CTPYKTYpPy KodepmeHTy A. [(-amiHOi30MacAsHa KHCAOTa
[IePETBOPIOETLCS Yepe3 METUAMAAOHOBY KUCAOTY B CyKIMHIA-KOA.

5. BIOCMHTE3 AE30KCHMPUBOHYKAEOTHUAIB

Ae30KCUPNOOHYKAEO3UATPU(OCHATH, 1110 BUKOPUCTOBYIOTHCSA AAS CHH-
Tesy AHK (AATO®, AI'TO, ATTO, ALITD), yTBOPIOIOTLCS i3 BiAIIOBipAHUX pHOO-
HYKAECOTHAIB IIIATXOM BiAHOBAEHHS TIAPOKCHUABHOL TPYIIN OiASI @TOMa BYTAELFO
C-2 puOO3HOTO 3aAWIIKY A AI€I0 (PepMEHTHOI CUCTEMHU i3 TPBOX OIAKIB i
HAA®H. Peaxtiito BiAHOBAEHHST KaTaai3ye prOOHYKACOTUAPEAYKTAa3a, a BiAHOB-
HUM areHTOM CAY>KUTh HU3BKOMOAEKYASIPHUY OIAOK TIOPEAOKCHH, III0 Ma€ ABi
CYAB(TIAPUABHI IPYIIH, SIKi OKUCHIOIOTBCS 3 YTBOPEHHAM AUCYAB(IAHOTO MiCTKA.
OKUCHEHNI TIOPEAOKCHH ITOBEPTAETHCS Y BIAHOBAEHY (DOPMY 3a AOIIOMOI'OFO
HAA®H i epMeHTy TiOPeAOKCHHPEAYKTA3H:

i S . SH
Tlope.D.OKCVIH\SI + HAQOH + HY —— Tlope,u,OKCMH<SH + HALL®*

3a M MexaHizsMoM yTBOPIOIOTECS AYAD, ALIAD, AAAD i ATAD. Are po
ckrapy AHK BXOAWTH He YPUAMHOBUM HYKACOTHA, @ TUMIAMHOBUM. AAS HIOTO
yrBOpeHHsI AYAD ripaponizyerscst A0 AYM® i panl METHAIOETBCS IIip, Al€IO
depmenTty tuMipmaaTcuHTeTazu B ATMO. AOHOPOM METHUABHOI TPYIIA AAS
METHAIOBAHHST YPAITUAY CAYRUTE N°, N!0-MeTrreHTETpariApodoieBa KUCAO-
TQ, sIKA B PE3YABTATI PEaKIIil IIePEeTBOPIOETLCA Y AUTIAPOPOAIEBY KUCAOTY:

o YM® + N° N'0 -metunen-TTOK —— aTM® + OroK

AI'OK BipHoBatoeTbes po TTOK mip A€o aurippodoraTpeayKTasu i
HAAOH. ATMO® dochopuntoetbes A0 ATTO 1mip Al€ro KiHas i3 BUKOPHUCTaH-
HIM ATO. pAAD, ATAD i ALUAD TarkoR (HOCHOPUAIOIOTECT A0 TpPUOC-
daTiB, HeoOXiaHMX AAg cuHTe3y AHK.

Peryaqilia cuHTe3y Ae30KCUPUOOHYKAEOTHUAIB 3AIMCHIOETHCS Ha PiBHI
(hepMeHTY PUOOHYKACOTUAPEAYKTA3U, aKTUBHICTD IKOI CTUMYAIOIOTH ATO,
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ATTO i AT'TO, rarsmye AATO. Peryasitophi MexaHizmu 3abe3nedyroTh 0io-
CHHTE3 Ae30KCUPHOOHYKAEOTHUAIB y TIOTPIOHUX CITiBBIAHOIIIEHHSIX AAS CHH-
Te3y AHK. Beanka KinBKICTb A€30KCUPUOOHYKAEOTHUAIB CUHTE3YETBECSA IIPU
PO3MHOKEHHI KAITHWH, @ B CTaHI CIIOKOKO IIPOIeC CIIOBIABHIOETBHCH. Psp
CTPYKTYPHUX QHAAOIIB HipUMIAMHIB i ITyPUHIB, @ TAKOXK (POAIEBOI KUCAOTH
€ IHribiTOpaMu CHMHTE3y A€30KCUPUOOHYKAECOTHAIB. TMM caMuM BOHU OAO-
KyroTh penaikanito AHK i TTOAIA KAITHH.

BeAnkoro MIBUAKICTIO mpoaidepallii BUPi3HAIOTHLCS PaKOBi KAITHUHU,
TOMY iHTIOITOPU CUHTE3y HYKACOTHAIB BUKOPUCTOBYIOTH Y XiMioTeparrii 3A0-
AKICHUX ITyXAWH. 30KpeMa, IIPOTUIYXAUHHY AiI0 IIPOSIBAAIOTH S-(hTOpypa-
OUA 1 5-(PTOPAE3OKCUYPUAMH — IHTIOITOPU THUMIAMAQTCUHTETA3H; CTPYK-
TYPHI @aHAAOTH (POAIEBOI KMCAOTH aMiHONTEPUH i METOTpeKCaT — iHTibiTo-
pu AuriaApodoraTpeAyKTa3H.

TECTOBI 3ABAAHHA AANT CAMOKOHTPOAIO 3 PO3AINY
"OBMIH HYKAEOTHAIB"

1. AASI cUHTe3y IypUHOBUX HYKAEOTHAIB HEOOXiAHI BCi HACTyIIHI pPeYOBUHU,
KpIiM:

A. Acnaprary.

B. ®opmMmir-TTOK.

C. Anraniny.

D. Pu6o3o-5-docdary.

E. Mainuny.

2. Apd CUHTe3y IIPUMIAVMHOBUX HYKAECOTHAIB IIOTPIOHI BCi HACTYIIHI PEYOBUHY,
Kpim:

A. CO,.

B. I'nyraminy.

C. Acnaprary.

D. linuny.

E. Pubo3zo-5-docdary.

3. SIke i3 TBepA’KeHb IIPO PETYASIiI0 CUHTe3y IIYPUHOBUX HYKAEOTHAIB He-
BipHe?

A. PeryatoeThCst 3a IPUHIIMIIOM HET@TUBHOTO 3BOPOTHROTO 3B'SI3KY.

B. PeryaroeThbcs nepiiia peakiiiss yTBOPEHHS ITyPUHOBOTO gApa 1 peakiiii mepe-
TBOPEHHS iIHO3UHOBOI KMCAOTH.

C. Bzaemoajto hocoprbosurnipodocdaTy 3 rayraminom iHrioyiors IMO®, YMO
i HIMO.

D. AMO inri6ye B3aemopiro IM® 3 acmapraToM.

E. I'M® inrioye yrBopeHHs i3 IM® KCaHTHAOBOI KUCAOTH.
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4. KiHIIeBUM IIPOAYKTOM KaTabOAi3My IIYPHUHIB Y ATOAUHM €:
A. AAGHTOIH.

B. InozuH.

C. KcanTuH.

D. CeuoBa KucaoTa.

E. CeyoBuHa.

5. TToparpa 3yMOBAIOETBCS BIAKAGAQHHAM Y CyTAOOaX KPHUCTAAIB!
A. TinoKcaHTHHY.

B. CeuoBOi KUCAOTH.

C. CeuoBUHM.

D. KcanTtuny.

E. AranTOIHY.

6. KinneBumy IpoAyKTaMu KaTaboAi3My HipUMIAMHOBUX HYKAEOTHAIB €:
A. B-aMiHOKHCAOTH i CEYOBHHA.

B. a-aMiHOKMCAOTH i CeyOBMHA.

C. CeuoBa KMCAOTa i C€YOBUHA.

D. CeuoBa kKucAOTa i amiak.

E. Amiak i CO,,.

7. Y AUTHHU CIIOCTEPIraEThC 3aTPUMKA (Pi3UUHOrO i ICUXIYHOTO PO3BUTKY. 3
Cceyero BUAINIETBCS BEAMKA KIABKICTh OPOTOBOI KUCAOTH.

7.1. I1a cnapkoBa XBOpoOa € HACAIAKOM ITOPYILIEHHS:

A. Po3niapy MypUHOBUX HYKAEOTHAIB.

B. Po3napy mipuMiAMHOBUX HYKAECOTHUAIB.

C. CuHTe3y IypHUHOBUX HYKACOTHAIB.

D. CunTe3y mipuMIAMHOBUAX HYKAEOTHAIB.

E. OpHITHHOBOTO IIUKAY YTBOPEHHS CEYOBUHHU.

7.2. AAsL AIKyBaHHA 11i€l XBOPOOU ITOTPIOHO MOCTIMHO BXKUBATH :
A. apeHiH.

B. Ypupus.

C. I'yanin.

D. I'ryramiH.

E. ATO.

8. CnapkoBuil cuHApoM Aeni-HixaHa XapaKTepU3yeThCS ITOEAHAHHSAM CHMII-
TOMIB IOAQTPU Ta HEPBOBO-TIICUXIYHUX MTOPYIIIEHb, PO3BUBAETHCS Y XAOITUUKIB.

8.1. XBopobOa € HaCAIAKOM MOPYIIEHHS:

A. CuHTe3y IIypUHOBUX HYKAEOTHUAIB i3 IPOCTUX MONIEPEAHUKIB.

B. CuHTe3y IypHUHOBUX HYKACOTHAIB i3 BIABHUX @30TOBUX OCHOB.

C. YTBOopeHHd HyKAeo3uATpUdOocdaTiB i HyKAe03uAMOHO(OCHATIB.

D. TlepeTBOpeHHS pUOOHYKACOTUAIB Y AC30KCUPUOOHYKACOTUAH.

E. Po3napy MypruHOBUX HYKACOTHAIB.

8.2. [lprunHOIO € HEAOCTATHICTb (DEPMEHTY:

A. ApeHO3WHAE3aMIHA3M.

B. Apenindocdopubosurrpancgepasm.

C. l'inokcanTtun-ryanin-pochopudosnrTpaHcdepasu.
D. KcaHTHHOKCHUAAQ3MN.

E. ApeHinaTKiHa3M.
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8.3. B opranisMi aiTel 3HaUHO 3pOCTa€ KOHIIEHTPAITis:
A. AMO.

B. ApeHO3HHY.

C. ApeHiny.

D. Kcanruny.

E. CeyoBOi KUCAOTH.

9. Ang cunaTe3y AHK BUKOPHCTOBYIOTHCSA A€30KCUPUOOHYKAEO3UATPUDOCHATH,

SKi YTBOPIOIOTHCS:

A. 3aHOBO i3 BIANIOBIAHUX a30TOBUX OCHOB, A€30KCHMpHO03u Ta (ochopHOl
KHUCAOTU

B. I3 BIATIOBIAHMX PUOOHYKAEOTHUAIB

C. BUKOPHCTOBYIOTBHCS IPOAYKTH PO3IIENIAEHHSI HyKA€IHOBUX KUCAOT

D. BUKOPHUCTOBYIOTBCHA Ti, 1110 MOTPAIASIOTE 3 IPOAYKTAMM Xap4yBaHHS

E. B cknapi cunTesoBanol AHK prbo3a mepeTBOPIOETHCA B A30KCUPUO03Y

10. fIKi 3 mepepaxOBaHUX PEUYOBUH IHTIOYIOTh CUHTE3 A€30KCUPUOOHYKAEO-

THUAIB?

A ATO

B.ATTO

C.AITO

D. Biramin By,

E. CTpyKTypHI aHaAOrH POAIEBOI KUCAOTHA

11. YTBOpeHHST TUMIAMHOBUX HYKAEOTUAIB, IKi BUKOPUCTOBYIOTECS A OI0CHUH-

te3y AHK, BiaGyBaeThca i3 AYAD, sKki criepury rippoaisyioTbes A0 AYMO, a apanai
METUAIOIOTHCS. SIKa CIIOAYKA CAYKUTH AOHOPOM METHABHUX I'PYIL:

A. NerutuH

B. Xoain

C. N°, N'0 -meTrrenTeTpariapodoaieBa KucAOTa
D. Mertionin

E. KapnitTun

12. Ao peaxiiii mepeTBOpPeHHs pubO3U Ha Ae30KCUPUOO03Y B IIPOIIeCi YTBOPEH-

HSA A€30KCUPUOOHYKAEOTHAIB, IIJ0 BUKOPUCTOBYIOTECA AAA cuHTe3y AHK, Mae BipHO-
IIeHHS HU3BKOMOAEKYASIPHUN OIAOK TIOPEAOKCHH, IKUHM MicTuTh ABI SH rpymy, 1o
MOJKYTb IEPEXOAUTH B OKUCHEHY hopMy. SIK1 KohepMeHT BUKOPUCTOBYETHCS AAS
BiAHOBAEHHS TIOPEAOKCHUHY ¢
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PO3AIA 13. BIOCUHTE3 HYKAETHOBUX
KNCAOT I BIAKIB

1. BIOCUHTE3 HYKAEIHOBUX KHWCAOT

ITpobaeMa OiocuHTe3y OinKa 1 HyKACITHOBHUX KMCAOT HAA3BHYAWHO IliKaBa
He TIABKH AN MEAMITMHU U 0ioXiMii, ane ¥ AAT MOAEKYASIPHOI TeHETHKU 30Kpe-
Ma. [Tip gac GiocuHTe3y OinKa BiAOYBAETHCS peanisallia TeHeTHYHOI (CHaAKo-
Bol) iHdopMaril, 3akrapenol B AHK, gKa POSBAIETBCS Y BUTASIAL BIATBOPEHHSA
BIAITOBIAHMX OLAKOBHX Ta HEOIAKOBUX CTPYKTYD, IX BAQCTUBOCTEU Ta IOBEAIH-
KU IIAOTO OpraHi3My. B>ke B KiHmi XIX CT. reHeTW4HI Ta ITUTOAOITYHI AOCAI-
MKEHHSI AOBEAH, IO 3a Mepepady O3HAK 3@ CIIaAKOBICTIO BIATIOBIAQIOTH XPO-
MocoMU. Bearka 3acayra B pO3KPHUTTI MeXaHi3My IlepeAadi CIIaAKOBUX O3HaK
Bip, TIOKOAIHHSA AO TIOKOAIHHS HAAEKUTH YECHKOMY IIPUPOAOAOCAIAHUKY, MOHA-
xy I'peropy Menpearo. Poas 6ioximil y BUpPIIIEHH] [ILOTO IUTAHHA B MUHYAOMY
CTOAITTI OyAa APYTOPSIAHOIO. MO>KHA 3Tap@TH AMIE ABOX HIMEITBKUX YYEeHUX:
npodecop ['onme-3etinep AopyurB CBoeMy yuHeBi Mirepy (1866) aochippTi
OUHTH, 1IT0 3HIMAaAM i3 THIMHUX paH. Milllep, BUKOHABIIIU 3aBAAHHS, ITOBIAO-
MWUB, 1110 B THOI PaH € KACAQ PEUYOBHMHQ, Ky BiH Ha3BaB HykaelHoM. [TizHirte 1
PEeYOBUHY OYAM Ha3BaHI HyKACIHOBUMU KUCAOTaMU. [ IpOMIIIAO OIABII SIK ITIIBCTO-
AITTSI, IOKM BYEHi IIOYaAW IOB'SI3yBaTHU 3 HYKACIHOBMMM KHCAOTAaMU CIAAKOBI
BAACTUBOCTI OpraHizmMy. OCKIABKM XPOMOCOMU CKAAAQIOTHCA 3 SIAEPHMX OIAKIB
Ta AHK, TO BUHHUKAO TIUTAHHS, gKa POAb KOXKHOTO 3 ITUX KOMIIOHEHTIB Yy
Ilepepdui CrIapAKOBUX O3HaK. EKcIieprMeHTaABHO OyAO AOBEAEHO, 1110 OCHOBHA
POAB B IlepeAadi CIapKoBOl iH(popManil Harexutsb AHK, a OIAOK BHUKOHyE
3aXUCHY Ta CTabinidyBanbHY (QyHKHIO Ard AHK. HaragpamM aoBepeHHAM
IIBOTO ITIOCAY’KMAO BUBYEHHS PO3MHO’KEHHS OakTepiodara (Bipyc, 10 ypaskae
OakTepil) y KHUIIKOBIM HaAWdlli. BcTaHOBAEHO, 1110 OakTepiodar CKAaAQETHC
i3 AHK Ta 6irkoBoi o6oaoHKM. [Tip yac 3apakKeHHS KUIITKOBOI HaAMYKM par
NIPUKPINAIOETECS A0 CTIHKM OakTepil i BcepepnHy 1i Briopckye AHK, GirkoBa
OOOAOHKA ITpY IIEOMY 3AAMIIAETHCS 30BHI Ha ITOBEPXHIi. Uepes KinbKa XBUAWH
B OakTepii BUABAGIOTH COTHI (ParoBUX YACTHMHOK, III0 MalOTh HOBY OIAKOBY
0boroHKY i AHK BcepeayHi. 3Biacu sICHO, 1110 Bcs iH(popMaliis Ipo CTPYKTYpPy
cpara micturees B AHK. lenetruna iHopMmariist, ToOTO mam'siTh IIPO CTPYKTY-
Py OIAKIB, XapaKTEepHUX AAS AQHOI KAITWHH, 3aKOAOBAHA B HYKACOTHAHIU IIO-
caipoBHOCTi AHK (@60 PHK apg PHK-BmicHux BipyciB). [Ipy mopini kaitua
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BiAOYBaETHCA TOUHE BIATBOPeHHS MOAeKyA AHK i3 HacTyrmHUM piBHUM pO3IIO-
ALAOM iH(pOPMAITIITHOTO MaTepiaAy KAITMHA MK AOUIpHIMM KAITUHaMU. Y IHIpO-
1eci peanizariil reHeTryHol iHpopMarii AHK CAy>KUTE MaTpHUIleio A CUHTe-
3y PHK, a PHK — marpurieio aas cunTesy OiAKiB. LIto Te3y Ha3mBaloTh 11eHT-
PAABHOIO AOTMOIO (IIOCTYAQTOM) MOAEKYASIPHOI OIOAOTTL:

(o)

G,EI.HK\;/ PH 2> Binok

CTpinKM MOKa3yIOTh HAIIPIMU IlepeHeCeHHs reHeTUYHOI iHdopMmarlii, a
uuppu — KOHKpeTHI MeTaDOAIYHI IIpollecH. ICHYIOTh TpU Pi3HOBUAU IIepe-
AQui reHeTUYHOI iHdOpMaTlTii:

1. Pennikanig — cuHTe3 AOUipHiIX MOaeKya AHK, ineHTMYHMX Mate-
puHcekin AHK (AHK — AHK).

2. Tpauckpumniliga — cuaTe3 Ha Marpulli AHK moaekya PHK, HyrkAaeoTHA-
Ha TOCAIAOBHICTE SIKMX KOMITAéMeHTapHa TeBHil pAiasHI MaTputli (AHK— PHK).
Ha AHK-maTpuiisax yreoprotorscs Bel Tpu T PHK — MPHK, pPHK, TPHK.

3. TpaHCAdIisi — cuHTEe3 OIAKIB, aMiHOKMCAOTHA ITOCAIAOBHICTh SIKHUX
BU3HAYAETHECSA HYKACOTHUAHOIO ITocAipoBHICTIO MPHK (MPHK — 6inoK).

Y raitnHaX, iH(pikoBanmx PHK-BMicHMME Bipycamu, BiAOyBArOTBCS IIe
TaKi MpoIriecH, IK 3BOPOTHA TpaHcKputiiia (4) i pemaikariiga PHK (5). 3BopotHa
TpaHckpuiig — cuHTe3 AHK, HyKA€OTHMAHA ITOCAIAOBHICTE KOl KOMIIAEMEH-
TapHa IocAipoBHOCTI Moaekyan PHK (PHK — AHK). Pemaikarnia PHK —
cunaTe3 MoaekyA PHK Ha marpuri BipycHoi PHK AA yTBOpeHHS HOBUX BipycC-
Hux yactrHOK (PHK — PHK).

Kpim TOrO, Ba’KAMBHMHU NpOIleCaMU y Ilepepadi reHeTUYHOl iH(op-
Malii € penaparlig, pekoMOiHarig i Tpancnosurlia AHK.

1. Pemnapaiiis — depMeHTaTUBHE BHUAAAEHHS i TIOBTOPHUM CUHTE3 AIAS-
HOK AHK, 1110 OTprMaAu TTOIIKOAKEHHS TTIA AI€F0 (DI3MYHMX Ta XIMIYHUX areHTiB.

2. PekoMmOiHallis — OOMiH reHETUYHUM MaTepiaAOM MiDK Pi3HUMHU MOAE-
kyaramu AHK. 3a X yMOB yTBOPIOIOTBCSA TakK 3BaHi pekomOinaHTHI AHK.

3. Tpancno3wullia — mnepeMillleHHS T'eHa Ui I'PYIH I'eHiB i3 OAHOTO MiCIld
reHoMmy B iHmIe. Taki reHM HA3WMBAIOTHCA TPAHCIIO30HAMH, ab0 CTpHUOArouu-
MM reHaMM. BOHU MOXKyTh BUKAHUKATH Nepedyp0oBY THX AiAgHOK AHK, mopsp,
3 JKUMU BOHU PO3MIIIYIOTBECS, BIIAMBAIOTH Ha MIHAWBICTH OpraHi3mis i IX
€BOAIOITIIO.

1.1. biocunte3 AHK (penaikaiiis)

Moaeab noaBiNHOI cripani YoTrcoHa-Kpika He TIABKH OIUCY€E CTPYKTY-
py AHK, ane 11 mokasye, SKUM YMHOM I MOAEKYAA MO’KEe TOYHO BiATBODIO-
BaTUCh. OCKIABKY HYKAEOTHAHI IIOCAIAOBHOCTI ABOX AQHIIFOrB MoAekyAr AHK
KOMIIAEMEHTAPH], TO IIICAS PO3ALNEHHS AQHIOTIB MATEPUHCBKOI MOAEKYAU
KOKHUM 13 HUX CAYKUTb MATPUIIEIO AAA OIOCHHTE3y KOMIIAEMEHTApHOI'O
AOYIpHBOTO AaHItora (puc. 13.1).
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BuxiaHi MaTepUHCHKI i HO- Cmaput ranytor  Cmaputl Aanytor
BOCHHTE30BaHI AOYIPHI AQHITIO-
I MOTapHO 3'€AHYIOTBHCH,
YTBOPIOKOYU ABI AQHIIFOTOBI MO-
rerkyan AHK, mOBHICTIO ipeH-
TUYHI MaTEPUHCHKIA MOAEKYAL
Lett cmoci6 penaikarii AHK
HA3WBAETHCA HAIIBKOHCEPBa-
TUBHUM, OCKIABKU B KOJKHIU
pouipuit AHK 36epiraetbcs
TIABKU OAWH MaTEPUHCBHKUU
AaHIror. EkcriepuMeHTH Ail-
CHO ITIATBEPAVAY HAIIIBKOHCEP-
BaTMBHUU CIIOCIO perAikartii, a
He KOHCEPBATHUBHUY, [IPU KO-
My OAHA AOUIpHS MOAEKYAQ
AHK nosmnaHa Oyaa ©0 MaTu
00MABa BUXIAHI AQHITIOTH, a
Apyra CKAaAAAach OM i3 ABOX

. Hosguil Hosguil
HOBOCHMHTE30BAHUX AQHIOTIB.  ,quyior Aanuior
HpI/I KOHCepBaTUBHOMY Me-
xaHi3Mi HOBUM AaHIor AHK
YTBOPIOETBCA MHPAMO HA IIO-  Cmapuil Cmapuii
ABINHIN cripani 6e3 Ii pO3Kpy-  aanytor AQHUIOT

uyBaHHA. HaniBkoHcepBaTuB-
Hul crmoci6 permaikariii ekcrme- Puc. 13.1. Cxema HaniBKOHCepBaTHBHOI penaikanii

PUMEHTaABHO 6yB miATBep- AHK. Ileit npounec noB'ss3aHuil 3 po3AiA€HHSIM nap
OCHOB i pO3mAiTaHHSIM ABOX AQHIIOTiB BHXIiAHOIL

" cripaai; KOJKHUM AQHIIOT AaAi BUKOPHCTOBYETBHCS
HaM#H KHUIIKOBOl NAAWYKH. gk maTpHuIsi AAS CHHTe3y HOBOTO KOMIIAEMEH-
M. Mezeabcon i ®@. CTtarb Yy TapHOro AaHmiora.

1957 p. BUPOIIyBaAU KYABTYPY
E. coli Ha cepepoBwHILl, 110 MICTHAO €amHe AKepero asory PNH,CL ITicas
IILOTO BCi peyoBUHM KAITHH E. coli, y sIKi BXOAUTB a30T, MiCTUAM TiAbKH PN,
SKIIo KyABTYpY, 1o Mictraa °N-AHK, mepecisiav Ha cepepOBHINE, B SIKOMY
6yB Aerkwmit azotr (“NH,CI), To AHK KAITHH TIepIIoro TOKOAIHHST MaAa TyCTH-
Hy, npombkuay Mbk PNH,Cl i “NH,CI; B KAITHHaX APYTOTO ITOKOAIHHS OyAn
BusiBAeHi ABa Turm AHK — 3 mpoMikHOO rycTrHoo i Aerkoro (MN-AHK). Lli
PE3YABTATH IIIAKOM Y3TOAKYIOTHCS 13 HAlliIBKOHCEPBATUBHUM MEXaHI3MOM pell-
aikanii AHK. T'lisHimme 6yA0 BCTAHOBAEHO, 1110 B KAITHHAX €yKApIOTiB perinika-
mig AHK BipOyBaeTbCS TaKO’K HAIIBKOHCEPBATMBHUM criocoboMm (puc. 13.2).
Permnikariiss CKAGAQETHCS 3 BEAMKOI KIABKOCTI TTOCAIAOBHUX €TaTliB, 1110
BKAIOYA€ PO3IIi3HABAHHA TOYKU (MICI) MOYATKY PEIAIKAllil, PO3IAITaHHSA
nopBivHOI cripani Marpuii AHK 1 yrpuMaHHSA AQHIIOTIB II Ha AOCTATHIU

MKEHUNM B AOCAIAAX 13 KAITH-
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Bakmepii pocmymb Ilepenoc na Kaimunu pocmymb
Ha cepegoBuuii 3 N cepegoBuwie 3 N Ha cepegoBuwi 3 N'
Bcsa AHK msxka

I3 kaimun Bugiraroms AHK, 3miwyroms ii 3 po3uunom CsCl
(6 M; rycmuna ~ 1,7) i nomiwjaroms B yAbmpayeHmpugpyry

Ienmpugyxna Moarexyau AHK nepexogamsb B
npobipka

wap, B AKOMY X I'yCIMUHA PIBHA
rycmuRi posuuny CsCl

~ D
“Taxka” OHK

\ l6puagHa
1 1
“Nerka” OHK N™-N Wg\

X
X > o

Ilig BnAuBoM BigueHmMpOBOI Q
cuau konuyenmpauiss CsCl l

30iAbWYyeEMbCS B HANPSAMKY
go gHa npoOipku

PosramysanHsa moarekya AHK:

] .

Ao neperocy B Ilepwe nokoAinHs B ABaG NOKOAIHHA KAIMUH NiCAA
cepegoBuwie 3 N cepegoBuwi 3 N™ nepenocy B cepegoBuuje 3 N'
= ™~

Puc. 13.2. Cxema pocaipiB MeseabcoHa-CTaAad, sAKi mokasylooTh, mo penaikanis AHK
BiAOYBA€ETHhCSA HAIiBKOHCEPBATUBHUM CIIOCOOOM (KOJKHHUI i3 ABOX BHXIAHMX AAHIIOTIB
MEePEXOAUTHh B OAHY i3 AOYipHIX IMOABIMHMX cripanaeii).
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BIACTaHI OAWMH BijA OAHOTO, YTBOPEHHS (PparMeHTIB AAS IHIMaIl CUHTe3y
AOYIPHIX AQHIFOTIB-IIDUMAHKM, €AOHTIAIlil0 CUHTe3y (HApPOIeHHSA IOAIHYK-
AEOTHAHOTO AAHITIOra) i MOro TepMiHallilo, YTBOPEHHSI HaTUBHOI KOH(OP-
Mamnil morekya AHK.

I'onoBruMmu (pepmentamu € AHK-3anesxni AHK-nioaimepasu. Kaitnau y
IIPOKAPIOTIB 1 eyKapioTiB MicTATE AeKinbka AHK-noaiMepas. AoOpe BHBYEHI
AHK-moaimepasu 1, II, III E. coli. BiABIIiCTE €yKapioTHUX KAITHH MIiCTATh
AHK-monimepasu o, P, y. Kpim AHK-mioaiMepas, y mporieci peraikariii Ge-
PYTh y4acTb IoHap 20 pisHuX pepMeHTIB i OiAKIB, KOJKHUU 3 SKUX BUKOHYE
neBHy (OyHKLiO. Beckb KoMmnekc HasusaroTb AHK-pelaikazHOKO CHCTEMORO
abo pernicoMoro.

Posragrnemo KopoTko ocHOBHI etanu cuHTe3y AHK. HeobxipHo 3a3Ha-
YWTH, 11O OIABIIICTE Pe3yAbTaTiB OTpuMaHi aAd E. coli, @ KOHKpeTHI eTanu i
depMeHTaTHBHI (haKTOPH, 110 HEOOXiAHI AAg pernikariii AHK B eykapioTHEX
KAITUHAX, II[e MaAO BUBYEHI, XOU i MalOThb OaraTo CHIABHOIO 3 PEIAIKAIlie€lo B
IIPOKAapIiOTiB.

AAsT peraikaltii HeoOXiaHI MaTepuHCBKa ABoAaHIioroBa AHK, wotupu
Ae3okcuproonykaeosupTpudochat (AATO, Al TO, ATTO, ALITOD), ionu
Mg?*, Zn?*, depmenTn i GiAKOBI (hakTOpH pernicomu. Y KiAbIIEBUX MOAEKY-
Aax AHK pemnnikariiga IOUMHAETHCS 3 IIEBHOI AINTHKY (HYKA€OTUAHOIL IIOCAIAOB-
HocTi 3aBAOBKKU 100-200 map ocHOB) i mepebirae B 000X HaNpsMKax AO
IIOBHOI peIAiKaril MOAeKyAr. AIAFHKQ, IO € TOYKOKO II04aTKy POCTYy B IIPO-
neci penaikanii AHK i Mae V-11opi0HY KOHMIryparito, Ha3UBAETBECSA PEIAiKa-
THUBHOIO BHAKOIO. Pemnikania AHK eykapioTiB MOYMHAETHCA OAHOYACHO Y
0araTbOX MICIIIX; BB&)KAIOTh, IIJO YKMCAO TOYOK IOYATKY PeNAiKallil IiepeBu-
LIy€e TACAYY. 13 KO>KHOI TOUKM OAHOYACHO y MPOTHMAEKHUX HAIPIMKaX pyXa-
FOTBCSI ABI PEIAIKAQTUBHI BUAKMU.

[Tepep, TOUKOIO TIOYATKY peNAiKaril ITp Al€l0 (DEpMEHTIB reaikas (Bip,
helix — cripanb) HeBeAMUYKA ANTHKA MOABIMHOL CIIipaAl PO3IAITAETHCH, HPH-
YOMY Ha PO3ANEHHS KOJKHOI IIapyM OCHOB BUTPAUAETBCHA €HEPIis TIAPOAI3Y
ABOX MOAeKYA AT®. Aani A0 AIASTHKY AQHITIOTIB, IO PO3AAVANCE, TPUEAHYETHCST
Aekinbka Morekya AHK-3B'a3aHmX GiAKIB, SIKi IEPeITKOAKAIOTh 3BOPOTHOMY
3'€AHAHHIO AQHITIOTIB. 3aBASKHM ITHOMY HYKAEOTHAHI ITOCAIAOBHOCTI AQHIIIOTIB
AHK cratote poctymmaMMU AT All AHK-oaiMepasnu. OctaHHSA CHMHTe3ye HOBI
Aaxiorn AHK, koMImaeMeHTapHI A@HIIOrY MaTpuili. ToOTo, SKIIO B MaTpud-
HOMY AQHITIOTY 3HAaXOAMTBECS TUMIH, TO Y AOUIPHBOMY AQHIIOTY Ha Ile Miclje
CTa€ 3aAUIIOK aACHIHY, 1 HaBIIaKW. AHAAOITYHNM YMHOM, SKIIO B MAaTPUYHOMY
AQHITIOTY CTOITH 3aAWIIOK IIMTO3WHY, TO Y AOUYIPHIU AQHITIOT BKAIOYAETBECS 3a-
AHWIIIOK TyaHiHy, i HaBHaKU. Ae30KCUPUOOHYKACOTUAN ITPUEAHYIOTHCS CBOEIO
0-gpochaTHOIO TPYIIOIO AO BIABHOTO TIAPOKCHAY 3-KiHIII AQHITIOTQ, IIT0 CHUHTE-
3yerbed (puc. 13.3). EHepria Ha yTBOpeHHs KOXKHOI'O HOBOro docdopaiedipHo-
T'O 3B'I3KY 3a0€31eUy€eThCS BIAIIETIACHHSIM Bia Ae30KCUPUOOHYKACO3UATPH(OC-
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Puc. 13.3. HapomenHs Aaumpora AHK mAsixoM mocAip0BHOro IpueAHaHHS HYKAEOTHAIB
A0 BiapHOI 3-OH rpymnm.

daty mipodocdaTHOro 3aruiiKy. TakuM dWHOM, piBHAHHA cuHTe3y AHK y
HAMIIPOCTIIM dOpMi Ma€ TaKUM BUTASIA;
M(OAT® + aTT®) + n(al e + aUT®) —— OHK + (m + n)H,P,0,

CuHTe3 HOBUX AQHITIOTIB BiAOYBa€THCS TIABKM B HAINPSMKY 5—3', mpu-
YOMY @HTHUIIAPAAEABHO AO MATPHUYHOTrO AaHIora (puc. 13.4). OpuH AQHITIOT
(BepayumMii) CMHTE3Y€EThCA Oe3lepePBHO B HAIPAMKY PYXY PENAIKAaTHBHOL BHA-
KU, a APYTUM (BiACTaroumii) IepepuBYacTO 3 YTBOPEHHAM (PparMeHTiB 3aB-
AOBXKKHU OAM3bKO 2000 HYKA€OTHAIB Y IIPOKAPIOTIB i 3HAYHO KOPOTIIMX B
eykapioTiB. Lli Tak 3BaHi (pparmMeHT OKa3aki (ANOHCBKUU y4YEHUU, AKUU
BIIEpIIIE IX BIAKPWB) CUHTE3YIOTHCS y HANPSAMKY, IPOTUAEKHOMY PYXy Pell-
AIKQTUBHOI BUAKU.

['onoBHMI (hbepMeHT, 10 KaTaAi3ye pemAiKallifo 000X AAHITIOTIB y MPOKa-
pioriB — AHK-moaimepasa III, a B eykapiotiB — AHK-moaimMepasa o. Immmi
AHK-11oAiMepasy BipirparoTh ACIIOMDKHY POAB V peraikartiil. [Tpu poocaipkeHHi
pizanx AHK-ioAiMepas 3'CyBaroCh, 110 BOHM He CIIPOMOJKHI IIOYaTU CHHTE3
HOBOTO AQHITIOTQ, a MMPUEAHYIOTh HYKAeOTHAM A0 3'-OH-KiHIIg AaHITIOTa TIpH-
MaHKU. [TprMaHKOIO CAYyKUTH KOpOTKHH Bippizok PHK, roMmaemenTapHmMi
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[OHK-nonimepasa |

Puc. 13.4. Cxema penaikanii AHK.

MaTrpryHOMy AaHIrory AHK. Takuii OAITOHYKAEOTHA HA3WBAIOTh IIpAMepOM
(Bip, @HTA. primer — IIpMMAaHKAa) I CHHTE3YETBCA BiH 3a AOIIOMOIOIO cIienudiy-
"oi PHK-nioariMepasu (mpatiMasu, abo npuMasm). TakuM 4MHOM, CUHTe3 dopar-
MeHTa OKa3aki MOYMHAETHCA 3 MpariMepa, KU IICAS 3aBepIIeHHSI CHUHTE3Y
dparMeHTa BUAAASIETHECS, @ PO3PHUBU MK (PparMeHTaMU 3allOBHIOIOTHCS Ae-
30KCUPUOOHYKAeOTHAAMM A Alero AHK-moaimepasu I. Bperrrri dhparmMenTH
OkKa3zaki 3'€AHYIOTBCS OAMH 3 OAHMM 3a AonoMororo pepmenty AHK-airasw.
/ABa HOBi AQHITIOTH, 3'€AHAHI 3i CBOIMM KOMIINEMEHTapHUMHU AQHITIOTaMH, YTBO-
PIOIOTH ABi AOUIpHI TOABIMHI CITipaAi, KO>KHa 3 SIKUX MICTUTh OAMH MaTepPUHCh-
KUM i OAMH HOBOCHUHTE30BaHUM AAHITIOT.

BaxauBe 3HaueHHd Mae 3paTHiCTh AHK-moAiMepas mpogBAsATH, KpiM
TIOAIMEPA3HOI aKTUBHOCTI, €K30HYKAEa3HY. SIKIIO B XOAl pelniKariil BKAFOUUTECS
HEKOMIINEMEHTapHUMN HYKAeOTHA, (PepMeHT POOUTH KPOK Ha3aA, BIiAIIIEIIAIOE
HENPaBUABHUM HYKAEOTHA 1 ITiCAS ITHOTO 3HOBY IIPOAOBIKYE ITOAIMEpPa3Hi pe-
aKIlii. 3aBAIKYU TaKOMY KOPEKTYBaHHIO YaCTOTa IIOMUAOK IIpHU permaikariii AHK
He nepeBwuilye opHiei momMuaku Ha 10°-10!° HykAeoTHAIB.
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1.2. Biocuutes PHK (TpaHCcKpumiis)

Ans Tpanckpuriii HeoOxiaui AHK-matpuiisa, depment AHK-3aresxHa
PHK- nioaimepasa, 4 Hyraeosuarpudocdary it ionun Mg?*. PiBHSIHHSI CHHTE3Y
PHK MO>kHa 3anucaTty B TAKOMY BUTASIAL

NATD + NI TP + nLUT® + n,YTO — PHK + (ny+n,+n3+n,)H,P,0,

SIK MaTpHUlld BUKOPUCTOBYETBCA TIABKKA OAMH AaHIor AHK. Apyra
BIAMIHHICTb TPAHCKPHUIILII Bip PEIAIKAllil: TPAHCKPUOYETHCS HE BCSI MOAEKYAQ
AHK, a auiite neBHa AlAgHKA (reH uu rpyna retis). Tomy B AHK € curHanbHI
HYKACOTHUAHI ITOCAIAOBHOCTI, SIKI BKA3yIOTh Ha IIOYaTOK Ta KiHellb AIATHOK MO-
AEKYAH, IO IMIAAATAIOTH TPAHCKPHUIILiL (IIPOMOTOPHI 1 TepMiHAABHI IIOCAIAOB-
HOCTI).

Y npoxkapioTiB € Tiabku opHa PHK-mioaiMepasa, gKa KaTaaisye CHUHTe3
ycix 3 tuniB PHK, a B eykapioTiB € Tpu gaepHi PHK-noaimepasu (I, 1I'1 II1) i
opHa MiToxoHApiaabHa. PHK-mtoaiMepasa [ Oepe yuacts y Tpanckpumiiii pPHK,
I — y Ttpanckpunuii MPHK i Il — y tpanckpumiii TPHK i 5S-pPHK.

Cnouatky PHK-nioAimMepasa posmizHae TpoMoTopHY AiATHKY AHK i 3B'g-
3yeThCA 3 Helo. Lle 3yMOBAIOE AOKAABHE PO3XOAKEHHS AQHITIOTIB ITOABIMHOL
cripanri AHK. Anst mouatky cunresy PHK ne norpibHa npumanka. OepMeHT
poamintye neprmi HykaeosuarpudocdaT (3BmuariaHo [T ado AT®D) komrr-
AEMEHTapHO A0 MaTpUIll i IIOCAIAOBHO IIPUEAHYE HYKACOTHAM (pochopiedip-
HUM 3B'S1I3KOM AO BinbHOI 3'-OH rpymm pubosu. TakuM urHOM, AaHIor PHK
CUHTE3YEThCS Y HanpsMky 5-3'. KoMIaeMeHTapHi mapu y Ipolieci TpaHc-
kpunii I'—11 i A—Y, To6To 3amicTk TUMiHOBEX 3aruiikiB AHK y PHK Bkaro-
4aeThCA 3aAUIIOK ypanuay. PHK-noaiMepasa, Ha BipMiHy Bia AHK-moaimMepa-
31, He 3AaTHA BUIPABUTH MOMUAKHU. CuHTe3 AaHItora PHK npumnmHgaeTbed, K
Tirnbky PHK-noaiMepasza AOXOAWTE A0 TepMiHaAbHOI TTocaipoBHOCTI AHK (cTort-
curHany). I'licaa 3aBepinenHsa TpaHcKpuIil i 3BiabHeHH PHK BipAHOBAIOETB-
ca pocripaabHa crpykTypa AHK. BiazHaumMo, 10 3 OAHOTO reHa MOJKYThb
OAHOYACHO TPAHCKPHUOYBATHUCH
Oararto AanrroriB PHK (puc. 13.5).

Paa aHTHOIOTHKIB rarbMy-
10T cuHTe3 PHK i Bukopucro-
BYIOTBCS AASL BUBYEHHS MeXa-
Hi3My I1H0TO Hporlecy. OpHI 3 HIX
3B's13y10ThCs 3 MaTputiero AHK,
inmi — 3 PHK-moaimepasoro.
AXKTUHOMIIIUH A, TPOHHUKAE
(IHTEpKaAIOE) BCEPEAUHY IIOA-
1 — AHK; 2 — micue iniuiauii; 3 — noaimepasa; BIMHOI CripaAi MK cyciaHimMu
4 — aanyroru pocmy PHK; 5 — giranka mep- OCHOBamu [ — LI, Lle symoBAtoe
minayii. Cmpirka BKA3ye HAnpsim nepemi- — AOKAABHY Ae(POpPMAllito MaTpHUL
wenHs PHK-noaimepasu. AHK, 1110 Tleperkopkae pyxosi
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PHK-noaiMepasu 1o marpuili. AKTUHOMIIIMH A, raAbMye€ CHUHTe3 BCIX THIIB
PHK gk y mpokapioTiB, Tak i B eyKapioTiB. BiH IposBASE NPOTUITYXAUHHY
A0, are BHACAIAOK BEAMKOI TOKCMYHOCTI BUKOPHUCTOBYETHCS PIAKO. AHAAO-
TIYHUM YMHOM Ai€ PyOOMITIMH.

Pudammninmn 3B's13yeThest 3 B-cybopununeto PHK-noaiMepasu npokap-
ioTiB, raapMmyroun iHirjaniro cuaTe3y PHK. Ha PHK-moAiMepasu eykapioTiB
pUdaMIIIIH He Ai€ i IIMPOKO BUKOPHUCTOBYETHCS K ITPOTUMIKPOOHUM IIpe-
mapaT. CTPenTOAIAUTIH TaKOXK 3B'SI3YETHCS 3 [-CYOOAMHWUIIEIO, are iHTIOye
IIpolleC eAOHTallil mmicAd iHimiaril pocty AaaHmrora PHK. o-amaHiTHH, OTpyiiHa
pedoBrHa i3 OAIAOI TOraHKY, € CUABHUM iHri0iTopoM PHK-ntoAimepasu I eyka-
PpiOTiB, purHivye cuHTe3 MarpuuyHnx PHK.

1.3. Ao3piBanass PHK

¥Yci tTunn PHK cunTe3ytoThesa v BUrAsipl PHK-ionepepHuKiB, gKi micAsd
TPAHCKPUIIIl 3a3HAIOTh IIEBHUX 3MiH, IIePeTBOPIOIOYMNCE V OiOAOIIYHO ak-
TuBHI PHK. Lleil nponec Ha3mMBaeTbCA AO3PIBaHHAM, ab0 MPOIIECHUHIOM.
Moaekyau 5S-PHK, 8S-pPHK, 18S-pPHK i 28S-pPHK yTBOpIoroTeCca i3
OAHOTO ToriepepHmKa (mpepudocomuoi PHK) miasxom pparmenTatiii i Biater-
AEHHS HYKACOTHAIB IIiA Al€FO €HAO- 1 ek30HYKAeas. TPHK Takox yTBOprO-
IOTBCA 13 Oinbll A0Brux PHK-monepepHUKIB y pe3yAbTaTi BUAAACHHS 3au-
BUX HYKAECOTHAIB, KpPIM TOTO, PsIA OCHOB MOAWU(DIKYIOTBCH (IIASIXOM METHU-
AIOBaHHY, Ae3aMiHyBaHHS, BipAHOBAeHHd). Ao TPHK y xoai mponecuHry
IPUEAHYETHCS 3'-KiHIleBa MOCAIAOBHICTE -LI-LI-A.

Ay’Ke CKAGAHUM IIPOLIECOM € YTBOPEHHS eyKapioTHMX MaTpuuHmx PHK
i3 monepepHUKIB, 1110 MalOTh Ha3By rereporerti sipepti PHK (raPHK). Ao 3'-
kinig raPHK nocaipoBHO mprepHyroTbes 100-200 3aAMINKIB aA€HIAOBOL KHC-
AOTH, YTBOPIOETECA TOAL (A) — xBict MPHK. Ao 5'-kiHIleBoro 3aaminka mnpu-
EAHYETBCS TPpUQOCHATHUM 3B'SI3KOM 7-METUATYAHO3WH, YTBOPIOIOUHN 'TIIATIOq-
Ky', abo "kem". "XgicT" i "mramouyka", BipOTIiAHO, MABHIIYIOTH CTaOIABHICTD
MPHK, oxopoHsatoun il Bip, PO3ILIEIIACHHS ITiA AIEIO [TUTOIIAA3MATUYHIX HYKAE-
a3. Kpim toro, "mmanouka” 6epe y4yacTs y 3B's13yBanHi MPHK 3 prbocomamm Ha
TIOYATKOBUX CTapisgX OlocmHTe3y OirKiB (puc. 13.6).

SIK BIAOMO, €yKapiOTHI I'eHU MICTATb ABA BUAM HYKACOTHUAHUX IIOCAIAOB-
HOCTeM — eK30HM Ta iHTpOHU. EK30HM KOAYIOTh @MIHOKUCAOTHY ITOCAIAOBHICTh
OiAKIB, @ IHTPOHM He KOAYIOTh, TOOTO He TPaHCAIOIOThCS. (DyHKIIS iHTPOHIB
TOYHO He BCTAHOBAEHQ, MOKAUBO, BOHU € PETYAITOPHUMM CUTHAAAMHU. Y IIPO-
neci Tparckpunii PHK-mtoariMepasa crimcye iHopMarttito i3 eK30HIB Ta IHTPOHIB.
Tomy niepBunHI TpauckpunTH (raPHK) 3Hauno aosmi, Hi>k MPHK. Ha raPHK
AIIOTH crelndiuHi pepMeHTH, BUPI3alOTh IHTPOHU 1 3IIMBAIOTh €K30HU. B
1pOMy Ipolieci Oepe ydactb Mara sipepHa PHK (MaPHK). depmenTaTuBHE
3'eAHAHHS €K30HIiB Ha3WBAETHCS CIAAUCHHTOM. [TicAs 3aBepiiieHHs CrAab-
cuHry 3pini MPHK BUXOAATH i3 gApa B IIUTOIAA3MY, @ IHTPOHHI (PparMeHTH
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POBIIEAIOIOTECS HyKAea3aMU A0 HYKAEOTUAIB, 5IKi 3HOBY BUKOPHCTOBYIOTHCS
ana cuaTe3y PHK B gapi (puc. 13.7).

WWWWMN AHK

iHTPOHM l mpaHcKpunyis
Ve \Va W N Wa W o We e e e W We b o NN -TNg
nepBUHHUI
\ cnaaiicunr / / TpaHcKpunT
l MpematpuyHa PHK
MPHK
7-metun-r-(5")eod(5)Yrr VYTAAAAAAA
(“wanoyka”) noni-A (“xsict”)

Puc. 13.6. Ao3piBanas MPHK. IHTpoHH yCcyBalOThCs IPU CIIAAQVICUHTY.

— \_
Ex3on 1 Inmpon J Ex30H 2

Inmpon, sikutl
yMBOPIOE NemAro

>
, '.. |\“
5 —/ \_ 3’
Ex3on 1 Ex3o0n 2

Bupizanuti
[HMpOH

3

O — N

Exk3on 1 Ex3on 2

O0’egnani ex3onu MPHK
Puc. 13.7. Poab manoi sipepHoi PHK (MaPHK) y BupizaHHi iHTpOHIB i 3'¢AHaHHi €K30HIB.
IIpouec BupizaHHS IHTPOHIB CYIIPOBOAJKYETHCS 3'€AHYBaHHSIM €K30HiB.
1.4. OcobAmBoOCTiI penaikarliii reHoMy BipyciB

Bipycu MicTATE TIABKM OAMH BUA HyKAeiHOBUX KucaoT — abo AHK, abo
PHK. AHK BipyciB MO>Ke OyTH ABOAQHIIFOTOBOIO @00 OAHOAQHITIOIOBOIO, MaTH
dopMy Kinbl @00 AiHINHY. BipycHI HYKAe€IHOBI KMCAOTH KOAYIOTH CHHTE3
crielnivHnX OiAKIB, XapaKTePHUX TIABKU AAS BIDYCHMX YaCTHMHOK, & TAaKOXK
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AeSIKUX (pepMeHTIB, HeOOXIAHUX AASL PeNAiKallil BipyCy y KAITHHI-TOCIIOAAPI.
[TicAd TpPOHMKHEHHSI BipyCHOI HYKAEIHOBOI KHCAOTH Y KAITUHY-TOCIIOAAPS
BiAOYBAETBCS PENAIKallid BipYCHOI HYKAEIHOBOI KUCAOTH, CHHTe3 BIPYyCHUX
OiAKiIB, YTBOPEHHSI HOBUX BipyCHUX YaCTMHOK 1 BUXiA iX i3 KAITUH (@00 IIAS-
XOM PYUHYBaHH{, AI3UCY ii, a00 0e3 pylHYBaHHS).

Pemnikamia AHK BipyciB BIAOyBaeTbCs 3a 3araabHUM AAd Beix AHK
HaIliBKOHCEPBATUBHUM MeXaHi3MoM. Takoxk Ha Martpuni AHK crHTe3yroThCA
MPHK, gKi cnpsMOBYIOTH CHHTe3 BipycHHX OirkiB. Lli mporecu cuHTe3y
3a0e3I1euyIOThCSI MeTaOOAIUHMM allapaTOM KAITHHH-TOCIOAAPS.

PHK-BMiCHI BipyCH BUKOPHUCTOBYIOTH sIK reHeTuHNU MaTepian PHK. Perr-
Aikamig BipycHux PHK Mo>ke BipOyBaTHCh ABOMa CIocobaMu. 3a HepIINM
criocooom PHK BipyciB rpuity, Kopy, BE3UKYASIPHOTO CTOMATUTY, IIOAIOBIpPYCY,
peoBipycy, psday OakTepio-
dariB penAiKyrOTbCSA IIiA,
Aiero PHK-3anesknoi PHK-
noAimepasu (PHK-pemnika-
3u). Lleit pepmeHT BiacyT-

HIi¥ y KAITUHAX-TOCIIOAAPSIX, l

a CHHTEe3Yy€ThCsd Ha BHUXIA- ig + W BipycHa PHK
Hi1 BipycHii PHK B iH(iKoO-
BaHMX KAITMHAX 1 KaTaai3ye MOPOXKHS 3BOpOMHA

YTBOPEHHS BEAUKOI KiAb- obornoHka MpAHCKpunmasa
KOCTI MOAEKYA BIpYCHHUX

PHK. OpHouacHO TpOXO- KIIHK

PHK-BmicHMi Bipyc

KniTHa-rocnogap

AUTH TpaHcAdiga 1mx PHK
1 YTBOPIOIOTBCS CTPYKTYPHI .
Girku Bipycis. PHK-permi- }\»\/\/ sipycra PHK
Kasa He MOKe BHUKOPHCTO-
P \/\/\, kOHK

ByBaru fAK Marpumo AHK
uyn PHK raiTMHU-TOCTIOAQPS.
Y pennikariii reHOMY
Apyrol rpymm PHK-BMicHIX \)OOO( HBonaHutorosa
BipyCiB (OHKOTeHHUX) Oepe KAHK
y4acThb yHIKaABHUN dep- * FeHom

meHT — PHK-3arexHa YXOQOOOOQOQUXK  (niwn-

. . rocnogap4
AHK-noaimepaza (iHakiie l Aap

l penaikauis

3BOPOTHA TPAHCKPHUIITA34q, BOygoByBanHa KAHK

abo pesepTaza). Po3mHO-
SKeHHsI oHkKoreHHmx PHK-

BIpYCIB y 3apa’KEHUX KAITH- B .

G Puc. 13.8. YuacTh 3BOPOTHOI TPaHCKPUINITa3u B YTBOPEHHi
HaxX BIAOYBAETBCA HACTYTI- KoMmnaemeHTapHoi AHK Ha BipycHilt 0AHOA@HIIOTOBIH
HUM C1I0co00M (puc. 13.8): PHK-maTtpuIii y TBapuHHIi KAITHHI.
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1) sa BipycHit PHK 3BOpOTHa TpaHCKpHUIITa3a CUHTE3YE KOMIIAEMEH-
TapHuk Aaor AHK;

2) Ha IIbOMY AQHITIOTY CHUHTe3YyeTbCcs Apyrui AaHior AHK, Hykaeo-
THUAHA IIOCAIAOBHICTB SKOI'O IAHTHUYHA ITOCAIAOBHOCTI BipycHOI PHK;

3) HoBocuHTe30BaHa ABoAaHorora AHK BrkatouaeTbea y AHK raitu-
HU-TOCIIOAAPST,;

4) IHTerpoOBaHi y TeHOM KAITMHU-TOCIIOA@PS BipYCHI T'eHU TPaHCKPUOY-
10TbCd, MPHK 11epexopdaTh y IUTONAA3MY I BUKOPUCTOBYIOTBECS AASL CUHTE-
3y BipycHUX OiAKiB;

5) 3 6iakiB 1 PHK 30upaeThCs ceplieBrHA BIDYCHUX YaCTUHOK, KA IIOKPU-
BAETHCA FAIKOIIPOTEIHAMU OOOAOHKH.

HosoyTBOpeHi BipyCH BipAAINAIOTBCS BiA IOBEPXHI KAITHHU-TOCIIOAQPSL.

Bipycna AHK, BKAIOUEHA Y T€HOM KAITMHU-TOCIIOAAPSI, MOJKE 3aAUIIIA-
TUCH 1 Y TPUXOBAHOMY CTaHi, 6€3 PO3MHOKEeHHS BipyciB.

3a IIeBHUX YMOB BIpyCHI 'eHU MOJKYTh CIIPUATH [IEPETBOPEHHIO IHPIKO-
BAaHUX KAITHH Y PAKOBL.

3BOPOTHI TPAHCKPUIITA3! BiPYCiB MPOSABASIOTH HANMOIABITY aKTUBHICTD
IIpU BUKOpPUCTaHHI gk marpulli PHK cBoro Bipycy, are MOXKYTb BUKOPUC-
TOBYBAaTH fAK MaTpulo pizHi PHK, 110 mMIMpPOKO 3aCTOCOBYETHCA y I'e€HHIN
iH>KeHepil.

2. BIOCUHTE3 BIAKA I IOTO PETYAALIA

[Tporiec cuHTe3y GIAKIB (TPAHCAAIiS) 3HAUHO CKAQAHIIIINH 3@ CUHTE3 HYK-
AETHOBUX KUCAOT. B HBOMY 0epyTh y4acTb He MeHIte 20 hepMeHTiB, HeOOXiA-
HUX AAG @KTUBAllil aMiHOKMCAOT, TToHaA 70 (40S i 30S) pizHMX pruOOCOMHUX
OiAKiB, Oinbllle AecsaTH OIAKOBUX (DAKTOPIB iHiIfiallii, eroHrarrii i TepMiHarii
CUHTEe3Y ITOANENTUAHNX AQHITIOTIB, ITOHaA, 70 BUAIB TPaHCIIOPTHUX i prOOCOM-
nux PHK. Kpim Toro, He meniie 100 A0AaTKOBUX (PepMEHTIB KaTaAi3yIOTh
peaxilii TIOCTTPaHCAIIIMHUX MOAMIKaITilT OiAKIB.

2.1. TeHEeTUYHUI KOA,

['lepep BUBUEHHSIM MeXaHI3MY YTBOPEHHS IOAITEIITUAHOTO AQHITIOTA PO3-
TASTHEMO CIIOCIO 3ammmcy reHeTHYHOi iHopMatiii, Tak 3BaHNN TeHeTMIHNN KOA i
"croBa”, abo KOAOHH, IO MOTO CKAaAQIOTh. Ha mepiiiomy eTtami peanaisarrii
TreHeTUYHO! iIH(opMariil, ToOTO ITip, 9YaC TPAHCKPHIIIII, HyKACOTHAHA IIOCAIAOBHICTE
reniB AHK mepenucyeTbcsa 3a MPUHIMIIOM KOMIIANEMEHTAPHOCTI Y HYKAEOTHA-
HY TIIOCAIpOBHICTBL MaTpruHOl PHK. Ha aApyromy erari IIOCAIAOBHICTE HYKAEO-
TuAiB MPHK BH3HaA4Yae ITOCAIAOBHICTE @aMIHOKUCAOT y IIOAIIEIITUAHOMY AQH-
1mto3i Oinka. Are TyT BUHUKAIOTh CEPHMO3HI YTPYAHEHHS, OCKIABKY, HO-IIepllle,
MPHK wmae 4 pizanx Hykaeotnpu (aK i B AHK), a y 6iaky — 20 pisHHUX amiHO-
KUCAOT, 1, TIO-APYTe, 3aAUIIKYA AMIHOKHUCAOT ITOAITIEIITUAHOI'O AGHITIOTa Ta OCHOBU
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HykreoTHAIB MPHK He KOMIneMeHTapHI MDK COOOKO, TOOTO MUK HUMHU He
icHye crienu@ivHOl CIIOPIAHEHOCTI, 9K MK ITapaMU HYKAEOTHAIB. TakuM 4u-
HOM, BIABHI @MIHOKUCAOTH He MOJKYTb CaMl PO3MICTUTUCA y IPABUABHOMY
TTOPSIAKY Ha ToBepxHi MaTpmaHoi PHK. Bonu criodaTky 3'€AHYIOTBCS 3 MOAe-
KyAaMU-aAAIITOPAMy, a BJKe OCTaHHI posnizHatoTh KopoHu MPHK i 3a0esneuy-
IOTB ITOPSIAOK PO3MIIIIEHHS aMiHOKHUCAOT Y AQHIIIOTY (TioTe3y iCHyBaHHS apall-
TOPHUX MOAEKYA 3arporonysaB @. Kpik). AAaIITOpHY POAB BipirpatoTh TpaHC-
noptHi PHK, 1110 MicTaTh KOMIAeMeHTapHUNU KOAOHY MPHK aHTHKOAOH.

[TrTanHs PO KOAOBE YMCAO, TOOTO PO KiABKICTH HYKAEOTHAIB, 110 BIiATIO-
Bip@€ OAHINM aMiHOKUCAOTI, po3TAgdHyB 1iie y 40-x pokax I'. 'amoB (HapopMBCS
1904 p. B Opeci). OckirnbKu HYKAeOTHAIB 4, a amiHOKUCAOT 20, TO KOAOH He
MOJKe OyTH i3 1-TO 4M 2-X HyKAEOTHAIB. Y IIepIIOMY BHIIAAKY KOAYBAAOCH Ou 4
AMIHOKHMCAOTH, & Y ApyroMy — 16. AAsT KOAOHIB i3 3 HYKACOTHAIB (TPUILNETIB)
MOJKAUBI 4x4x4 = 064 roMOiHarlil, 1m0 OiABIle, HDK MOTPIOHO AAS KOAYBaHHS
20 amMiHOKUCAOT. EKciepyMeHTaAbHI AOCAIAJKEHHS ITATBEPAUAN TPUNIAETHICTD
TeHEeTUYHOTO KOAY 1 BjKe y 60-x pokax M. Hipen6epr i I. Matrei, [. Kopana,
C. Ouog, P.Y. XoAni Ta iH. IOBHICTIO po3LIMdpPyBarl lreHeTHUHUM Kop. Hykae-
OTHAHA TOCAIAOBHICTE ACSIKHUX KOAOHIB OyAd BCTAHOBAECHA IIIASIXOM BUKOPHUC-
TaHHS CUHTETUYHUX ITOAIHYKACOTHAIB 3 BIAOMOIO HYKACOTHAHOIO ITOCAIAOBHI-
CTIO, SKI CHHTEe3yBaAH i3 pUOOHYKAeOo3upAU(ocdhaTy (PePMEHTOM ITOAIHYKAE-
otrpadochoprrazoro. Hamprkaap, MOAyPHUAUAOBA KMCAOTA CAY>KUTH MaTPHUIIEIO
M CHHTE3Y TIOAideHinaraHiIHY, TOAL (A)-TToAiAI3uHY, TTOAL (LI)-TIoAinpoainy i
oAl (I)-TIoAITAiTIIHY. 3a AOIIOMOTOFO IIMX Ta IHIIMX eKCIIePUMEeHTAABHIX ITAXOAIB
OyAM BU3HA4eHI BCi 64 KopoHU (TadAa. 13.1).

AN TEHETUYHOIO KOAY XapaKTEPHUU pPsip OCOOAMBOCTEN. 13 64 KOAOHIB
61 KOAYIOTE aMiHOKHCAOTH, @ 3 € CUTHAAAMU 3aKIHYEHHSI CUHTEe3Y IIEeNTUAHO-

Taoauns 13.1. I'eHeTHYHHEI KOA

[eprumii . Tperiii
HYKJIEOTHU]L HApyruit HyKneoTH HYKJIEOTH]L
Ha 5-KiHIi Ha 3-KiHni
( KOJIOHY) M a A r ( KOJIOHY)
¢ben cep THDP e v
v ¢en cep THD nuc i
nen cep TepMiHaList | TepMiHaIis A
nei cep TepMiHali s TpH r
nei npo ric apr 4
neu npo ric apr I
3 nei po TJTH apr A
nei po TJIH apr I
e Tpe acH cep y
ine Tpe acH cep 1
A e Tpe i3 apr A
MeT TpE i3 apr r
(iHiIgaris)
BaJl ana acm i v
r Bas ana acn i I
Bax ana Ty il A
BaJ ana Ty oI I
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IO AQHIIOTa (TepMiHAABHI KOAOHM). KOJKHHMI TPUIIAET KOAYE TIABKU SIKYCh
OAHY aMiHOKMCAOTY. Ane BCIM aMiHOKHUCAOTAM, KpiM METIOHIHY 1 TpunToda-
HY, BIAIIOBipA@€ OinbIlle OAHOTO KOAOHY. Llg BAGCTUBICTH HA3MBAETHCS BHUPOA-
JKEHICTIO KOAY 1 Mae Ba’KAWBE 3HAQUEHHS AAS JKMBHX OpPraHi3MiB. PizHI KOpO-
HHY, 110 KOAYIOTb OAHY aMiHOKMCAOTY, BiAPI3HSIIOTHCS y OLABIIIOCTI BHITQAKIB
TPeTIM HYKAeOTHUAOM. Harprkaaa, MpoAiH KopyeTbea Tpuriaetamu LILILL TILTY,
LILIA i LT, ToOTo nepii ABi OykBu L] y BCiX IIPOATHOBHX KOAOHIB OAHAKOBI.
BHaCAIAOK BUPOASKEHOCTI KOAY 3aMiHU HYKAEOTHAIB IIPY PeIAiKallii Ui TpaHC-
kpunuii AHK He 3aBXaAM 3MiHIOIOTH 3MICT KOAOHY — MOXKe BUMTH APYTHH
KOAOH Ti€l J)K aMiHOKUCAOTH. Y BUIIAAKY IIPOAIHOBUX KOAOHIB IIOMUAKU TIABKU
II0 IIEPIIOMY i ADYTOMY IIOAOJKEHHI KOAOHY 3MIHIOIOTH MOIO 3HAUEHHH.

I'eHeTMYHUN KOA YHIBEPCAABHMHM, TOOTO KOAOHM OAHAKOBI y BCIX
OpPraHi3MiB, Bip BIPYCiB i AO ATOAMHU. YHIBEPCAABHICTE T€HETUYHOTO KOAY €
OAHUM 13 IEPEKOHAUBUX aPI'yYMEHTIB Ha KOPUCTB TOTO, 1110 BCi JKUBI OPraHizMu
TIOXOASTDH BipA EAMHOTO TTOTIEPEAHUKA.

TiABKH y MITOXOHAPIAX 3HAVAEHI BIAXWAEHHA Bip TEeHETUYHOI'O KOAY 1 O
KOAOHIB 3MIHMAM CBOE 3HAYeHHA. XapaKTEPHOI O3HAKOIO KOAY € BIACYTHICTB
PO3AINOBUX 3HAKIB MK KOAOHAMM AASL CYCIAHIX aMIiHOKHUCAOT. TaKMM 4MHOM,
TeHEeTUYHUN KOA BUPOAKEHMH, YHIBEPCAABHUY, AIHIMHUMN, OAHOHAIIPABAEHUH i
HellepepBHUU. AOBIHU YaC AyMaAH, 1110 HYKACOTHAHA OCAIAOBHICTE reHa AHK
TOYHO KOAiHeapHa, TOOTO AIHIWHO BiATTOBiAHa TOCAIAOBHOCTI MaTpuuHoi PHK i
AMIHOKMCAOTHIM ITOCAIAOBHOCTI BIATIOBIAHOTO ITOAITIEITMAHOIO AQHITIOTA.

Ahne BHSBHAOCH, IO aOCOAIOTHY KOAIHEAPHICTH I'eHa I 3aKOAOBAHOTO
HUM MOAINIENTHAY HOPYILIYIOTH IHTPOHU — BCTaBHI HYKACOTHAHI ITOCAIAOB-
HOCTI, SIKi He TPaHCAIOIOTLCS.

2.2. Eranu O0iocuHTE3y OinKa

[lepmmM eTanoMm GiocHHTe3y OIAKIB € aKTHBAllig i BiAOIp aMiHOKHCAOT.
Ha npomy etari, 1110 BiAOYBA€ETBCA Y IUTO30AI KAITHH, 20 aMiHOKHUCAOT IIPH-
EAHYIOTBCSI e(pipHUM 3B'sI3KOM A0 Bianoipauux "cBoix' TPHK. Bumcokoctme-
nudgivni (pepmeHTH aMiHoanA-TPHK-CHHTeTa31 KaTaAi3yrOTh ABI CTaAllL ITOTO

eTay:
Crapisa 1: M2 (ljl
R—CllH—COOH + ATO —— R—QH—9-0~I?-O—pM6osa—A + OO
NH NH,O  OH
aMIHOKuUcAoma amiHoauyuAageHiAam
Crapis 2: M2+
AmiHoaumnageninat + TPHK —— R—Cl‘,H-$|)~TPHK + AMO
NH, O

aminoayua-TPHK

Ha meprriti crapii 3a paxyHok eHeprii AT® KapOOKCHA aMiHOKHUCAOTH
MIPUEAHYETHCSI BUCOKOEHEPTeTHYHMM 3B'51I3KOM AO 3aAUIIKY aA€HIAOBOI KMCAO-
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TH. AMIHOAITMAAAEHIAAT 3aAUIIIAETh-

Cs1 3B'SI3aHUM 3 AKTUBHHUM IIEHTPOM  d—pub030 — LUTO3NH

depMeHTy, a A Yac APYroi CTaAil

depMeHT KaTaridye mepeHeceHHsa  P—pubo3o — yUTO3MH
aMiHOQUMABHOI'O 3aAMIIKY Ha

3'-KiHIEeBHIl 3aAMIIOK apeniroBoi PO CHz o '?ﬂeHiH 3’ kiHeup TPHK

KucaroTu B MoAaekyai TPHK (puc. 13.9). H H

CrrapHOEipHUY 3B'T30K KAPOOKCH- H H

AY aMIHOKHUCAOTHU 3 TiIADOKCHUAOM OH O

TPHK € BHCOKOEHEPTreTHYHUM. O=C-CH-R  AmiHoauunbHnii

AAst KOXKHOI i3 20 aMiHOKHUCAOT NH2 Sanutuok

€ cBog aminoanmuA-TPHK-cuHTeTasa,
110 TAKOK PO3Mi3HAE OAHY YU Ae-
Kinbka TPHK, BiaATTOBiAHMX AaHINT aMiHOKMCAOTI.

Takum umHOM, amiHoanuA-TPHK-cuHTeTasn MaloTh crerudiuHi AiagH-
KU AT 3B'a3yBaHHsS amiHokuchaotd, TPHK i AT®. depmeHT posmizHae
IIOCAIAOBHICTb HYKAEOTHAIB V AUTiaApoypuarAoBin netai TPHK, mjo micturs
MOAU(IKOBaHY OCHOBY AMUTIADOYPUAMHY, TOMY IO CTAAII0 HA3MBAIOTH 1€
PEKOTHIIIIEIO (3 @HTA. recognition — poanisHaBaHHs). BiporiaHo, mo Bci TPHK,
crienudiuHi A0 OAHOI aMiHOKHUCAOTH, MAIOTh Y I AIASHIII OAHAKOBY IIO-
CAIAOBHICTH HYKAEOTHAIB, XOU i pi3HI aHTUKOAOHU B @HTHMKOAOHOBIU TIETAI.
TouHICTE CHHTe3y IIOAIIENTHUAHOTO AQHIJIOTA BU3HAYAETHCSH, TOAOBHUM Y-
HOM, crerudivHicTio amiHoarmuA-TPHK -cuHTeTaszHoi peakiiii. Tak, SKIIO MicAs
YTBOPEHHSI CHHTETAa30l0 aMiHoalnuA-TPHK aMiHOKMCAOTHUM 3aAUMIIOK Iepe-
TBOPUTH XIMIYHUM IIIAIXOM B iHIIWM (HAIIPUKAQA, aAdHIH Y IMCTEH), TO ITip
4ac TPAHCAALLL y BIATIOBIAHMX ITIOAOKEHHSIX ITOAIIEIITUAHOTO AQHIIFOTA 3aMiCTh
AAQHIHY BKAIOUYAETHCS LIMCTEIH.

ITicrna aktuBanili Morekyam aMminoanuAa-TPHK andyHAy:0TH A0 puboO-
COM, Ha SIKMX IIPOXOAWTH OiOCHMHTE3 OinKa. Ix AlaMeTp AOPIBHIOE OAM3BKO
21 1M, Maca OAM3BKO 4 MAH, KOeilliEHTH ceprMeHTallii 1ianol pubocoMu —
80S, Beamkoi cybuacTmHkM — 60S i manroi — 40S.

VY nporieci CMHTE3y IIOAIIENITUAHOTO AQHITIOTa OIAKA PO3PI3HAIOTE CTAAIL
imirianii, eroHrarniii i Tepminartii (puc. 13.10).

Crapia iHimiarlii ITOYMHAETHCA 3 YTBOPEHHS KOMIIAEKCY Mi’K MaAOO
(40S) cybyacTrHKOIO prmbocomu, MoaeKyaamu MaTpuunoi PHK i inimiaTop-
Hoi aminoanua-TPHK. 3B'a3yBanns MPHK 3 pu6ocoMoro BiaAOyBaeThbcs 3a
paxyHOK AOKaabHOro crapioBaHHss pPHK 3 KopoTkoio AiasgHKOIO Ha 5'-
kinni MPHK. IxiniaTopHoro aminoanua-TPHK nipu cuHTe31 6yAB-IKOTO OiAKa
CAY’KUTB y TpoKapioTiB N-dopMmirmeTioHiH-TPHK, B 9KO01 amiHOrpyIia MeTi-
OHIHOBOTO 3aAWINKY 3'€AHaHa 3 (POPMIABHOIO TPYTOIO, a B €yKapioTiB —
MeTioHiH-TPHK. IxittiaTopra aminoarmua-TPHK, 1110 MicTUTE aHTUKOAOH YALJ,
posmi3Hae iHiniaTopHui KopoH TPHK-AVYI i 3aBAAKM KOMIIA€MEeHTapHIN

Puc. 13.9. 38'sByBanns TPHK 3 aMiHOKHCAOTOIO.
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B3aeMOAil AYDT — VYALI, a TakoX B3aeMOAil neBHOI AiagHku TPHK 3 pubo-
COMOIO BCTAHOBAIOETBHCI Y TaK 3BAHOMY IenTHAUABHOMY (I'1) merTpi pmbo-
COMHU, IO YTBOPIOETHCS ITiCASI NMPUEAHAHHA BeAuKol (00S) cybyacTUHKM
pubocomu. B yTBopeHHi iHiIiaTopHOTO (QYHKIIIOHAABHO AKTMBHOTO KOMII-
AEKCY 3aAifHI TaKOK AOAATKOBI HEpMOOCOMHI OiAKM — (pakTopu iHirjaril
(6am3bko 10 GiakiB). [Tia uac iximiarii Tako)K BiaAOyBa€eThCsl 3B'SI3yBaHHS i
rippoai3 opniel monrekyau I'TO.

Kpim Tl-nenTpy, B pubocomi € amMiHOaUMABHUU (A) menTtp. O6maBa
BOHM yYTBOPEHi 3aBAAKU crelmdiuHoMy croAydeHHIo 40S- i 60S-cybuacTu-
HOK. ITip wac imimianii B I'l-menTpi po3mictrrachk MeTioHIH-TPHK. Aani y
npolieci eroHranil aminoanuAa-TPHK npuepnyeTbes B A-IIeHTPI.

EnoHraniia moymHaeThCA 3 BipOOpY 1 npuepHaHHa aMmiHoanua-TPHK 3
QHTUKOAOHOM, KOMIIAeMeHTapHUM KopAOHy MPHK, 110 #iae 3a iHiniaTopHUM
(Ha cxemi — YVY). 3's3yBanas aminoanma-TPHK B A-11eHTpi 3AiMCHIOETE-
cs 3a ydJacTio 6irka-dakTopa enronrartii (DT-1) i CyIpoBOAKYETHCS TIAPOA-
izom I'TO. Mixk meTioHiHOM (Y TpOKapioTiB — ¢opMirMeTioHiHOM) i amiHO-
KHCAOTOIO, IIT0 3HAXOAUTHLCS B A-IIEHTPi, YTBOPIOETHCS IENTUAHUMN 3B'SI30K.
I'lpu npoMy 3aAnIIOK MeTiOHIHY 31 cBoel TPHK nepenocuThes Ha aMiHOIpy-
Iy APYTOl aMiHOKUCAOTH, TOOTO METIOHIH B3a€MOAIE 3 KAPOOKCUABHOIO I'PY-
11010, @ aMiHOTpyTa Moro Oyae BiAbHOIO. TaKUM YMHOM, CHUHTE3 ITOAINENITHA-
HOTO AQHIOTa IMOYMHAETBCA 3 N-KIiHIA i MAe y HanpaMKy A0 C-KiHIA.
PeakIiito yTBOpeHHSI MENTHUAHOTO 3B'SI3Ky KaTaAi3ye IMeNTHUAUATpaHCcdepa-
3a, IJO0 BXOAUTH AO CKAapay 00S-cyOuacTmHKEM prbocoMu. B pesyabraTi pe-
akiii B [l-neHTpi OyAe BinbHaA MeTioHiHOBa TPHK, a B A-lIleHTpi — Aunern-
TUuAUA-TPHK.

Aani pubocoma mepeMitiyeThbesi B3p0BK MPHK y Hampsami po 3'-kiHIsg
Ha OAMH KOAOH, MeTioHiHOBa TPHK BUBIABHAETBCA 13 KOMIIAEKCY, a AWIIEI-
TuAUA-TPHK monapae B I'l-1ienTp. Llg da3a earoHraliil Ha3WBaETHCS TPAHC-
AOKalli€lo i moTpedye ydacTi Apyroro dakropa eaonrarii (OT-2) i riapoaizy
mte opHiel MoaekyAu ['TO. Y 3BianbHEeHOMY A-1IeHTPi pubOCOMHU AO HACTYII-
Horo kopoHy MPHK niprepnyetbea aminoanua-TPHK 13 BiAIIOBipAHUM aHTH-
KOAOHOM 1 ITMKA TIOBTOPIOETHCA. TaKUM UMHOM, ITiA YaC CTAAll eAOHTarllil
BiAOYBA€ETBCA MOCAIAOBHE HAPOIIEHHS ITOAINTENITUAHOIO AQHIJIOra II0 OAHIN
aMIHOKHUCAOTI BIATIOBIAHO AO ITOPSAKY KOAOHIB MPHK.

[IIBUAKICTL HApOIIEHHS MOAINIENITUAHOTO AQHITIOTa OIHIOETHCS B 10
AMIHOKMCAOTHUX 3AAUIIKIB 3@ CEKYHAY. Ha BKAIOUEHHS B IOAIIIEIITHA OA-
HOT'O aMiHOKHCAOTHOTO 3aAMIIKY 3aTpadaeTbcsa 1 Moaekyra ATO (Ha cTapii
aktuBariii) i 2 monrekyau I'TO (Ha crapii eronrariii). Ockirnbku ATO pos-
IeTAIOETECST A0 AMO, BCBOTO 3aTpavyaroThCsl 4 BUCOKOEHEPTeTUYHi 3B'S3-
Ku. Taka BeAWKa BUTpAaTa e€Hepril Ha cUHTe3 OiAKa CAY’KUTH OAHUM i3
dakTopiB 3abe3MeuyeHHs TOYHOCTI TPAHCASIIII.

[Tporec eaonrariii IPOAOBKYETBECA A0 THUX Mip, TOKU B A-IIeHTp pubo-
COMM He IIOTPAIllUTh OAUH i3 TepMiHaAbHUX KOAOHIB MPHK (YAA, YAT,
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YI'A), aKi CAy’KaThb CATHAAAMM 3aKIHUEHHS CHHTEe3y IOAINENTUAHOIO AQH-
1rora. BoHM poO3IMi3HaIOTHCI He KOMIIAEMEHTapHUMM aHTUKOAOHAMU aMiHO-
aruA-TPHK (A0 TepMiHaABHHUX KOAOHIB TaKHWX HeMa€), a CHeludivHuMU
OinkaMM — (pakTOpaMu TepMiHallii. 3a y4acTIO OCTaHHIX BiAOyBa€THCS TiAPO-
AlTMYHE BIAIEIIAEHHS CHUHTE30BAHOTO IIOAINENnTHAY Bip Kinnesoi TPHK,
3BiABHEHHS Moro, a TakoxK KiHmesol TPHK i MPHK Bia pubocomu, aucoitia-
Iiss pruOOCOMM Ha CYOOAWHUIL.

Maitke 3aBkpau MPHK TpaHCAIOETBCSI OAHOYACHO OaraTbMa puOOCO-
MaMM, $Ki, PO3MIlIyIOUUCh AOCUTHL OAM3BKO OAHA BiA OAHOI, IOCAIAOBHO
pyxatoTrbcst 3 5'-kiung apo 3'-kinmg MPHK. Taka cTpyKTypa Ha3WBa€THCS
TOAIPHOOCOMOIO (ITOAICOMOIO0). KIiABKICTE prOOCOM, IO CKAGAQE IIOAICOMY,
3ane>XXUTh Bip AoBkuHM MPHK. 3Buuatito noaicomu mMictaTth 3-20 pudocom,
a py>ke poBri MPHK MoXXyTh yTBOproBaTH Kommaekcu 3 50-100 pubocoma-
mu. OpHouacHa TpaHcadris oprnoi MPHK OaraTtbma pubocomMamMu 3HAaYHO
30iAbIIye e(PeKTUBHICTE BUKOPUCTAHHSA MATPUI, IIABUIINYE IIBUAKICTD
cuHTe3y Oinka. Y OakTepill TpaHcaqaniga Ha MPHK nmounHaeTbca mje mip, gac
11 Tparckpuniii Ha AHK.

2.3. TTocTTpaHCAALiNHI 3MiHN OiAKiB

Y Mipy CHHTe3y HOAINIENITUAHOIO AGHIJIOra POPMY€ETHCS BTOPUHHA 1 Tpe-
THUHHA CTPYKTypa OirKa, KA BU3HAYAETHCSI aMIHOKUCAOTHOIO ITOCAIAOBHI-
CTIO, TOOTO TIEPBHHHOIO CTPYKTYpPOIO. AOCHUTH Y4aCTO CHUHTE30BaHUU IIO-
AEITUAHMHN AQHITIOT HaOyBae OiI0AOTIYHO aKTUBHOI KOH(POPMAIIil TIABKY ITiCAS
AOAQTKOBUX 3MiH CTPYKTYpPH. Lli 3MiHU MOXKXYTb OyTH pPi3HUMU i 00'€AHYIOTE-
CS TIiA, TIOHATTIM HOCTTPAHCAAIIMHUX MOAMQIKAITIN, IKi BKAIOYAIOTh:

1. YTBOpeHHs AUCYAB(DIAHMX 3B'SI3KIB (MiCTKIB) MiDK 3aAMIIIKaMU IUCTEIHY.

2. BipmienneHHSI OAHOTO UM AEKIABKOX aMiHOKHMCAOTHUX 3aAMIIKIB 3
KIHIIA TIOAITIEIITUAHOTO AQHIIOTa (HAIIPUKAAA, METIOHIHY, CUTHAABHOI IO-
CAIAOBHOCTI).

3. PosiienaeHHs IIeBHUX MENTUAHUX 3B'SI3KiB ¥ MOAEKYAL OirKa-Iiore-
PEeAHUKA 1 BUAAAEHHS (DparMeHTa AQHINIOTa, HAIIPUKAGA, IIPU IIePETBOPEHHI
IIPOIHCYAIHY B iHCYAiH, XiMOTPUIICUHOTEHY B XiMOTPHUIICHAH.

4. Ximiuni Mopudikaliii meBHUX aMiHOKUCAOTHUX 3aAUINIKIB (dpocdo-
PUAIOBAHHSI, METUAIOBAHHS, TIADOKCHAIOBAHHSI, KapOOKCHUAIOBAHHS, MOAY-
BaHHY, aAleTUAIOBAHHS).

5. IlpuepHaHHA NPOCTETUYHUX I'PYI YU KO(PAKTOPIB, HAIIPUKAGA TeMy,
miprpAOKCcarbdocdaTy, OIOTHHY, I0OHIB METAAIB.

6. YTBOpPEHHST OAIrOMepHUX OiAKIB i3 AEKIABKOX IOAIIENTUAHUX AaH-
IIIOTiB, MOHOMEDPIB.

AedKi 13 MOCTTPAHCAALIMHNX MOAU(DIKALIIN BiAOYBAatOTLCS CIIOHTAHHO,
Oe3 yyacTi depmeHTIB. [HII, 30KpeMa KOBAaAEHTHI MOAUDIKALI aMiHOKHC-
AOTHMX 3aAHWIIKIB i peakiiii 0OMe>KeHOro MPOTEOAI3y, € PepMeHTaTUBHUMU
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nporiecamu. [TocTTpaHCcAALiiHI MoAUdIKaLLl TPUBOAATE AO YTBOPEHHS 0io-
AOTIYHO @KTHBHOI CTPYKTYpHU OirKa. Y pgAl BUIIAAKIB BOHU € 3BOPOTHUMH i
CAY’KaThb AAS PEryAdllii akTUBHOCTI (hepMeHTIB, HAIPUKAAA (POCHOPUAIO-
BaHHA-Ae(hbocdoprrtoBaHHA (POCHOPUAAZH | TAIKOTeHCUHTeTas3u. [ [puepHan-
Hs IIPOCTETUYHUX I'PYII A0 arno)epMeHTIiB Bipirpae 0e3lOCepepHI0 POAb Y
pepMeHTaTUBHINU (DYHKIIII | MEHIII Ba’KAUBE K (DAKTOP, 110 BU3HAYAE CTPYK-

Typy Oinka.

2.4. Inridoitopu cuHTe3y OiAKiB

AN BUBUEHHS OIAKOBOTO CHHTE3y BUKOPMCTOBYIOTHCS Pi3HI aHTHOIOTH-
KY, fKi TAABMYIOTH CHEIU@IYHUM YMHOM II€BHI €Taly MPOLIEeCY TPAHCAALIIL
YacTuHa 3 HUX ClelupivyHO IIPUTHIYYE CHUHTe3 OiAKIB IIPOKApIOTiB, are He
A€ Ha eyKapioTH 1 3aBAAKM IIbOMY BUKOPHCTOBYETHCS K INPOTHUMIKPOOHI
3aco0m. HeuyTAMBICTH eyKapioTiB A0 Ail pgAy aHTHOIOTHKIB 3yMOBAIOETHCS
BIAMIHHOCTSIMU CTPYKTYpM OIAKIB prOOCOM Ta iHIIIMX KOMIIOHEHTIB CHUCTEM
TPAHCAALIl IIPOKAPIOTIB I eyKapioTis.

CrpenToMiniuH 3B's3yeTbcsa 3 30S-cyO0UacTMHKOIO pPHOOCOM IIPOKapio-
TiB, IIOPYIIYE II CTPYKTYPY 1 3yMOBAIOE IIOMHUAKH IIPU PO3Ii3HABAHHI KOAOHY
QHTUKOAOHOM. TeTparuKAiH TaAbMYy€E CTaAII0 eAOHTallil, OAOKYIOUM 3B'S3y-
BaHHs amiHoanA-TPHK B A-1ienTpi prbocoM. AeBOMIITeTUH (XxAaopaMderi-
KOA) iHTiOye aKTUBHICTH IeNTHAMATPaHCdepasu S0S-cyOuacTUHOK prOoCcoM
IpoKapioTiB. LIMKAOreKCHMip Al€ aHAAOTIYHMM YMHOM, are Ha pepMeHT 60S-
CyO4aCTUHOK pUOOCOM eyKapioTiB. [TypoMillMH nepeprBae eAOHTAIliIo MMOAL-
HENITUAHOTO AQHIFOra y MPOKApIOoTiB 1 eyKapioTiB. 3a CTPYKTYpPOKO BiH IIO-
AIOHMHN AO KiHIIEBOTO aMiHOAQITUAAAEHIAATY B CKAaai aMiHoara-TPHK, i mip,
Yac eAOHTallil IMEeNTUAHWM AQHIIOT, 10 POCTe, IIEPEHOCUTHhCS He Ha aMiHO-
armna-TPHK, a Ha nmypowminuH. Aaal IpreAHAHHS aMiHOKUCAOT CTaE HEMOJK-
AVBUM 1 He3aBepIIeHUU AQHIIOT 3 IIYPOMIIIMHOM Ha KiHIT BIAAIAIETBCS Bip
pubocomu. Epurpominma 3B's13yeThcs 3 50S-cyO4acTHHKOIO pruboCcoM i O6A0-
Ky€ CTaAiI0 TpaHCAOKaIllil. MyTartlii BiATTOBiAHMX PHOOCOMaABHUX OiAKiIB 3y-
MOBAIOIOTE IIOSIBY OaKTepil, CTIMKUX AO Ail aHTUOIOTHKIB.

CTiKicTh OaKTepil A0 AHTUOIOTHKIB MOJKE 3yMOBAIOBATUCH TAKOJK CHH-
Te30M CIlelU(PivHNX (PpepMeHTIB, 9Ki PO3IIENAIOIOTh AHTUOIOTUKY (HAIIPUK-
AQA, TEeHIMAIHA3M), MOAUDIKYIOTH IX IIASIXOM alleTUAIOBaHHS, (POCHOPUAIO-
BaHHS Ta iHIINMX peakllil i, TaAKUM YUHOM, iHAaKTUBYIOThH aHTUOioTUKHU. KpiM
TOTO, CTiMKiCTh BUHMKAE BHACAIAOK 3MiH OaKTepiaAbHUX MeMOpaH.

CrenuiyHO rarBMye CHHTe3 OLAKIB Y eyKapioTiB AUMTEPIMHUI TOK-
CUH OIAKOBOI IPHUPOAX. B KAITMHAX eyKapioTiB Ilel OIAOK PO3ILIENAIOETHCS
IIPOTEOAITUYHUM (pepMEeHTOM Ha ABiI YaCTHMHM, OAHA 3 IKUX € (PepMeHTOM
AAD-pubo3maTpaHcdepasoro, 1o Katanrizye neperecendss AAD-prubO3UADL-
Horo saauimiky 3 HAAT nHa dakrtop enownrarii TF-2. InaktuBariisi (pakTopa
3YIUHAE IIPOLIEC TPAHCAAILIIL
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2.5. Peryadiiis OiocuHTe3y OiAKiB

[TpuryckatoTh, IO TEHOM AFOAMHUM MICTUTH Bip 50 A0 100 Tmcay reHiB
(reroM E. coli — Oiabmie 3000). Ko>kHa KAiTHMHA OpraHi3aMy MiCTHUTh MOBHHUHU
HaOip TeHiB, ane HIKOAM He CHUHTEe3ye BCi 3aKOAOBaHi OinkuM. AesdKi OiAKu
HasBHI y KAITHHI Y BEAMKIM KiABKOCTI, a iHm — y Manailt. Tak, y OiAbLIOCTI
KAITHH HasBHI HAOOPM OCHOBHMX (PEPMEHTIB, IO KATAAI3YIOTH PEaKIl ro-
AOBHHUX IIASIXIB MeTaOOAI3My. Ane KAITUHU Pi3HUX THUIINB MICTATH CIIEIiaAi3o-
BaHi OiAKY, IIT0 peaAi3yroTh XapaKTePHI AT AQHUX KAITHH (pyHKIII. Hanprk-
AQ), EPUTPOITUTU MICTATh BEAWYE3HY KiABKICTh TeMOIrA00iHy, (hibpobaacTti —
KOAAreHy, KAITUHU CKEeAeTHUX M'si3iB — aKTHUHY i MIO3WHY, are epUTPOITUTH
He MICTATh KOAareHy, akTHHY i Mio3uHy, a (ibpobract — OiAKiIB M's3iB,
IIEYiHKA — TeMOTAOOIHY I T.I. TaKuM 4MHOM, KOJKHA KAITMHA Ma€ 3AATHICTH
KOHTPOAIOBATU OiOCUHTE3 OiAKiB.

3apa3 MOpPIiBHAHO MaAO BIAOMO IIPO PETYAAIIiI0 €KCIIPECii TeHIB y TBa-
PHH i OiABIIa YaCTWMHA PEe3yABLTATIiB OTPHMaHa B AOCAIAKEHHSIX MiKpOOp-
TaHi3MiB. 3aA€KHO Bij CKAQAY JKUBHUABHOTO CEPEAOBHINA, OaKTepii cuHTe3y-
I0Th 6araTo (PepMeHTIB 3 Pi3HOIO IMIBUAKICTIO. Hampukaap, kaituau E. coli,
SKl POCTYTh Ha CEPEeAOBUIIi, Ae EAUHUM AJKEPEAOM BYTAEIIO CAYKUTH AQK-
TO3a, MIiCTATh (DEPMEHT [-raraKTo3UAA3y (AdKTa3y) Y KIABKOCTI, 110 CKAQAQE
OAM3BKO 3 % 3araAbHOTO KAITMHHOTrO OinKa. SKIIO JK cepepoBUIlle MiCTUTh
APyTe AJKepeno BYTAEIIO (TAIOKO3Y, (PPYKTO3Y Ta iH.), TO I KiABKICTH 3M€eH-
uryetbesd v 1000 pa3 (A0 AEKIABKOX MOAEKYA Ha KAITUHY). TakmM 4mHOM,
BHECEHHSI AaKTO3U B >KUBUABHE CEPEAOBHINE iHAYKYe CHHTe3 [-raaakTo3u-
AA3Y; AAKTO3a HA3MBAETHCSA IHAYKTOPOM, & (DepMEeHT — IHAYKOBAHUM (iHAY-
nmOeAbHUM). KiHIleBI IPOAYKTH IIEBHUX AQHIIOTIB PEaKIii (HAIPUKAQA, pe-
aKIJil CUHTEe3y aMiHOKHUCAOT Y1 HYKAEOTHAIB) BUKAMKAIOTH PEIPECito (ranb-
MyBaHHS) CUHTEe3Y BIATIOBIAHUX (DEPMEHTIB, 1110 Ha3WBAIOThCS PEPECOBAaHUMU
(penpecnbenbHMMM). Taki KiHIIEBI MTPOAYKTH (DEPMEHTAaTUBHUX Peaklliii Ha-
3MBAIOTHCS KOPEIIpecopaMu.

Cunres (bepMeHTIB y OaKTePill PETyAIOETECS, TOAOBHUM YHMHOM, Ha PIBHI
TPAHCKPUIIII 3@ PaxXyHOK 3MiHM IIBUAKOCTI yTBOpeHHa MPHK. Aag mosc-
HeHHs1 MexaHizMy KOHTpoato ®. >Kakob6 i JK. MoHO po3poOuau Teopito
IHAYKIIII-penpecii aKTUBHOCTI T'eHiB, abo0, iHaKIlle, Teopito onepoHa. Bcra-
HOBAEHO, III0 eKCHpPecCisl CTPYKTYPHUX TeHiB, Ki KOAYIOTH Oianku um PHK,
KOHTPOAIOETBCSI PETYAITOPHUMHU eHaMU. B pes3yAbTaTi TpaHCKPWUIILIL pery-
AITOPHUX T'eHIiB yTBOPIOIOTHCA MPHK, gKi CAy’KaTb MATPULIEIO A CUHTE3Y
6irkiB-pernpecopiB. OcTaHHi 3B'A3YIOTHCS 3 TIEBHOIO AIATHKOIO MoAekyAa AHK
(ommepaTopom) i, mepelkoapRaoun 3B'a3yBaHHI0O PHK-moAiMepasu 3 mpomo-
TOpPHOIO AingHKOI0O AHK, OAOKYIOTH iHIIIAIif0 TPaHCKPHWMIL BiAITOBIAHUX
CTPYKTYpHUX TeHiB. CyKyIIHICTb OAHOTO YU AEKIABKOX (DYHKITIOHAABHO 3B'SI-
3@HUX CTPYKTYPHUX IeHIiB 1 peryaaropHux AiadHok AHK (omeparopa i mmpo-
MOTOpa) CKAGAQE OIEepOH. PeryAsTopHUI TeH He 0OOB'SI3KOBO PO3MillleHUH
TIOPSIA, 3 OIIEPOHOM, KUY BiH KOHTPOAIOE.
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Ha puc. 13.11 cxemaTn4HO 300pa’KeHNUM AAKTO3HUN OIIepOH. BiH BKATO-
Jae 3 pO3MillleHi NOopsA CTPYKTYPHI I'eHM, IIIO0 KOAYIOTH OiAKH, HeoOXipHI
AAST 3aCBOEHHSI AQKTO3W (P-TaraKTO3WAQ3y, mepMmeas’y i TpaHcaleTHAasy).
[lepep HUMU PO3MIillIEHI PEryAITOPHI AlAdHKU — npomoTop (I) i ortepaTop
(O). 3a BIACYTHOCTI AQKTO3W aKTHMBHUU OiAOK-pelrpecop 3B'si3aHUl 3 olle-
PaTOPOM 1 TPAHCKPUIIiA CTPYKTypPHHUX TIeHIB 3a0AOKOBaHa. B pesyabTari
i3-3a BiacyrHOCTi MPHK cunTe3 -rarakTo3mpasu i 3B's3aHUX 3 Hero dep-
MEHTIB NIPUTHIYYETBECS (PENPEeCYeThCS). SKIIO y KUBUABHOMY CEpPEAOBUIII
€ AAKTO3a, BOHA 3B'SI3YETHCS 3 OIAKOM-pernpecopoM i IepeBOAUTEL MOTO B
HEeaKTUBHUMN CTaH, KOAM pelpecop BTpadae 3AATHICTH 3B'SI3yBaTUChH 3 OIle-
patopoM. Bip'eaAHaHHS KOMIIAEKCY iHAYKTOp-penpecop Bip omepaTopa po-
O6uTb MOKAMBUM 3B'si3yBaHHs PHK-moaimMepasu 3 mpomoTopoMm i TpaHC-
kpunuiro MPHK cTpykTypHUX retis. TuM caMuM IHAYKYETBCSA CUHTe3 (hep-
MEHTIB AASl 3aCBOEHHSI AQKTO3U.

Y GakTepill BIAKPUTO BEAUKY KiABKIiCThH OIEPOHIB. Y YaCTHHU OINEPOHIB
OiAOK-penpecop, Ha BiAMIHY Bip A@KTO3HOTO, He MO>Ke 3B'SI3yBaTHCh 3 Ollepa-
TOPOM, SKIIIO B KAITHHI BIACYTHSI HM3BKOMOAEKYASIPDHA PEeYOBHHA-KOpeIpe-
cop. TakuMu OnepoHaMU € TICTUAMHOBHUH 1 TPUIITOAHOBUY, IKI PETYAIOIOTH
cuHTe3 (PepMeHTIB, HEOOXIAHUX AAT OlOCHMHTe3y OaKTepiaMu aMiHOKUCAOT
rictupmHy i Tpuntodany. I'lpy BIACYTHOCTI TUX aMiHOKUCAOT Y JKUBUABHOMY
CepepOBHIll Mae MicClle TPAHCKPHUIILiAd CTPYKTYPHUX TI'eHIiB BIAITOBIAHMX

OnepoH

I 1
I CTpyKTYypHi reHn I
rp n'ro 1 2 3 !

INININTNINININININTNINININ:
% OAN
( %) l l l TpaHckpunuis
4 ~ O
P
/\/\/\(Hezlzfﬁ;ﬁmpﬁ)/“\/\/\k\j\ﬁ\[w MPHK
h@' W Monicoma
l % l l l TpaHcnsuis
IHOykTOp
% % &@ &5 Binku
1 2 3

Penpecop
(aKTMBHUIA)

Puc. 13.11. Cxema peryasilii cuHTe3y OiAKiB IIASIXOM iHAYKIii:
I'P — ren-peryaramop; I — npomomop; I'O — rern-onepamop; 6irku 1, 2, 3 — BignoBigHO:
B-raaakmosugasa, nepmeasa i mpancauemuaasd.
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OIIEPOHIB, a 3HAUUTH, i CUHTe3 (DEPMEHTIB, HEOOXIAHUX AAS YTBOPEHHS aMi-
HOKMCAOT. [lpy HasIBHOCTI TiCTHAMHY 4u TpuUOTO(aHy BOHU 3B'SI3YIOTHCS 3
OIAKOM-PENpecopoM — IIPOAYKTOM PEryASTOPHOTO TeHa, KOMIIAEKC perpe-
COp-KOpenpecop NPHUEAHYETHCS AO OllepaTopa, BHACAIAOK YOTO TPAHCKPUII-
i CTPYKTYPHUX I'eHIiB He BiAOyBaeTbcd. TakyUM YMHOM, IIPX HAsBHOCTI aMmi-
HOKMCAOT CHHTE3 (PepMEHTIB, HEOOXIAHUX AAS IX YTBOPEHHS, PEIPECYETHCS.
lNctrayrHOBUM ONEPOH BKAIOYAE 10 CTPYKTYPHUX I'eHiB, 110 KOAYIOTH 10 dep-
MEHTIB, HEOOXIAHUX AT OIOCHHTE3Y IiCTUAUHY. TpUITO(haHOBUY OITEPOH KOH-
TPOAIOE CHHTE3 5 IOAINenTupiB (puc. 13.12).

OT>Ke, ABOMa Ba&)KAMBUMHU OCOOAUBOCTSIMU KOHTPOAIO @KTUBHOCTI T'eHiB
IIASXOM IHAYKIII 1 pernpecil e:

1) mip, 6e3mocepeAHIiM KOHTPOAEM 3HAXOAWTBLCS MPOIleC TPAaHCKPUIIITil
(cmuTe3 MPHK), a KOHTPOAB TpaHCAAIl — TIABKM HACAIAOK;

2) KOHTPOAB 3AIMCHIOETECS 3aBAAKU IIEPEXO0AY OinKa-pelrpecopa 3 Heak-
TUBHOI'O B aKTUBHUM CTaH 1 HaBHAKU MiA AI€I0 IHAYKTOpA Ta KOpenpecopa.

Kpim peryaqriii ekcrnpecii reHiB IIAIXOM B3a€EMOAji Oirka-pemnpecopa 3
IHAYKTOpaMH 41 KOPEIIPecopaMy, BIAKPUTI 1 IHIII PEryAITOPHI CUTHAaAK. Tak,
Ha IIpoIleC TPAHCKPHMINi BIAMBAIOTH Haactipaaizarisga AHK, HagBHICTH crie-
IUPIYHIX HYKACOTUAHUX TTOCAipOBHOCTEN AHK, gKi cCAy>KaThb peryASITOPHUMU
eAeMeHTaMU Pi3HUX THUIIiB, MeTHAIOBaHHA 1uTo3nHy B AHK. Biporipao, mio i
PETYASITOPHI CMTHAAW TAKO’K BIIAMBAIOTH Ha B3aeMoAjto MKk AHK i Giankamm.

OnepoH
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I CTpYKTYpHi reHn I
|
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Penpecop MpOoAYKT)
(HeakTBHUNR)

Puc. 13.12. CxeMa peryasiii cuaTe3y 0iAKiB IIASIXOM penpecii:
I'P — ren-peryasamop, I1 — npomomop; I'O — ren-onepamop; 6iAku 1, 2, 3 — BIgnoBigHO:
B-rarakmosugasa, nepmeasa i mpaHcayemuarasd.
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BionoriuHe 3HaueHHA peryAdllil OIOCHMHTe3y OIAKIB IIASXOM IHAYKINL i
perpecili TeHiB MOAATAE B TOMY, III0 BOHA AO3BOAGE OaKTepiaM IIPUCTOCYBa-
TUCh AO 3MIH HAaBKOAUIIIHBOI'O CEPEeAOBHUIlA. EKCIIPECYIOThCS TIABKU Ti I'eHU,
MIPOAYKTIB IKUX MOTPeOye KAITMHA B AQHMN MOMEHT 3TIiAHO 3 30BHIIIHIMU
YMOBaMU. Y OAaraTOKAITMHHUX OPraHi3MaxX POCAUH I TBAPUH TAKOXK Ma€ Miclle
aMANTUBHA PETYAAIlis eKCIIpecCil reHiB IIAIXOM IHAYKIIL I penpecii pu 3MiHi
KOHIIeHTpallil MeBHUX MeTabOAITIB, TOPMOHIB. Ta OCHOBHa NpoOAeMa pery-
AT Afl TeHIB B BUIIIMX OpraHi3Max 3B'sS3aHa 3 THM, IO BCi KAITUHU MiCTITh
opHy 1 Ty )k AHK, are IIOBMHHI BHKOHYBATU Pi3HI (PYHKILI, @ AAS LJbOI'O
CHUHTe3yBaTH pi3Hi Oirku. Bubip OiAKIB, AKi IIOBUHHI CUHTe3yBaTUCh B Til 41
IHIIIIM KAITWHI, 3AIMCHIOETHCS OCHOBHMM UMHOM Ha PiBHI TpaHCKpuUIIiiii. Ko>xHa
KAITHMHA XapaKTepU3YEThCA CHeIN(IYHOI0 KOMOIHAIEI0 aKTUBHUX 1 Heak-
TUBHUX TeHIB, fKa IIOCTYIIOBO 3MIHIOETHCSA Y IIPOIECl PO3BUTKY. TakuM 4m-
HOM, BiAMIHHOCTI KAITUH TIpU Ar(pepeHItialiii BUHUKAIOTh BHACAIAOK CTaOiAB-
HOI penpecil OAHUX TeHiB 1 Aeperipecil iHmmx. besnepeuno, ekcripecia AHK
Y BUIUX OPraHi3MiB PeryArO€ThbCSA HAabAraro AOCKOHAAIIIMMY MeXaHi3MaMHy,
HDK y O0aKTepii, 1 3apa3 IHTEHCUBHO BUBYAETHCH.

B eykapioTiB peryadania OiocuHTe3y OirKa BIAOYBAETBCA 3@ Y4acCTIO
XPOMOCOMHMX OiAKiIB i Tak 3BaHOI Manoi gaepHoi PHK.

XpoMOCOMHi OiAKM (TiCTOHM i HETiCTOHOBI OiAKM), TAKUM YUHOM, BUKO-
HYIOTb He TIABKM CTPYKTYPHY, aAe 1 PEryAaTOpPHY (DYHKIIIO, ITOAEITIIYIOYn
a00 YTPYAHIOIOUM TPAHCKPWUIIIIIIO IIEBHUX I'e€HIB XPOMATUHY. ['iCTOHU BUCTY-
MIAIOTh Y POAL HETATUBHOTO pPeryadropa OiocuMHTe3y Oinka (IIOAIOHO A0 pen-
pecopiB y 6akTepitt). BoHM CBOIM MO3UTHBHUM 3apSIAOM 3B'SI3YIOTBECS 3 Hera-
TUBHO 3apgpkeHuMu ocdaramm AHK i GAOKYIOTh TPaHCKPHUIIILiIO. 3a IIUX
YMOB TPAHCKPWUIIIisI MOXXe BiAOyBaTHCH TIABKHM TIPW TOCAAOAEHHI 3B'SI3KY
ricroHi 3 AHK. OT>Ke, 3MeHIIIeHHS [TO3UTUBHOI'O 3apsAY IiCTOHIB a0 MOAU-
dikarlia iIX CTpyKTypu Oype NPU3BOAUTH AO A€OAOKYBAHHS TPAHCKPUIIIIIL.
LlroMy CHpH4IOTH TaKi ITePeTBOPEHHS TICTOHIB, K (POCHOPHUAIOBAHHS, alle-
TUAIOBAHHS | METHAIOBAHHSA. BHACAIAOK TaKMX MOAUMDIKAIIN MOAETTITYETHCI
TpaHCKpHUMIIif i 30iAbmTyeThea cuHTe3 PHK. B ToM >Ke yac Mo’KHa IpUITyc-
TUTH, IO IiCTOHU He MOXKYTh 3a0e3IleuyBaTy CIIelU(IidHOCT] peryAdIiii reHis,
TOMY IO IX 4MCAO Ay’Ke OOMe’KeHe (BCBOro O Pi3HOBHUAIB). Biporipgimie, mo
peryadaropHa (OyHKIIig TICTOHIB HecnenmdiuHa abo crenudiyHa AAT 9KU-
XOCh OAHOTHITHUX TPAHCKPHIITOHIB.

BiAbII Ba’kKAWBa POABL B PEryAdllil CMHTe3y OinKa ITOBMHHA HaAe>KaTH
HETriCTOHOBUM OirKaM gApa, IKUX HapaxoBYeThbcsA ImoHap S00 dpaxirivt. Lli
OiAKM, SIK MIPaBHUAO, MICTATH HETaTMBHUM 3apsip i MOXYTh 3B'sI3yBaTHCH 3
neBHUMM crenudivauMu pingarkamMu AHK. ToMy BOHM BIpIrpatoTe POAB IIO-
3UTUBHUX PETYAITOPIB CHHTE3Y OiAKA, IOAETIITYIOUN TPAHCKPHUIIIIO B MICIIIX
3B's13yBaHHs AHK. HaliGiAblll aKTMBHO MiACHUAIOIOTH TPAHCKPUIIIIO (POC-
dopuAbOBaHi HericTOHOBI 6iAKM. He BUKAIOUEHO, ITO CBOIM 3HAaUHUM Hera-
TUBHUM 3apsAOM BOHU YTBOPIOIOTH KOMIIAEKC 3 ITIO3UTHBHO 3aPSIAKEHUMU
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ricroHamu 1 BIATATYIOTH X Bip AHK, 110 IpUBOAUTE AO IIOAETTIIEHHS TPAaHC-
KpuIii. PeryadaTopoM TpaHCKPHUIILl BUCTYIIAE 1| HU3BKOMOAEKYASIPDHA SAEP-
"Ha PHK (mana gaepHa PHK), gka nepeOyBae B gApi y KOMIIAEKCI 3 OiAKOM
(PHIT). Takuit pubOHYKAEOTPOTEIH MO’Ke BUOIPKOBO BKAIOYATH T'€HU ITIAA-
XOM KOMIIAEMEHTAPHOI B3aEMOAIL 3 aKIIENTOPHUMHU AIATHKAMU TPAaHCKPHUII-
ToHy. PeryagropHa dyHknia manoi gsaepHoi PHK BuBuaeThCA.

Peryasamia cuHTe3y OinKa B €yKapiOTiB 3AIMCHIOETHCSA HA PIiBHI TpaHC-
KpHIIIil i TpaHCAAIil. B mepromMy BHUHNAAKY Ile MPOSBASIETHCSA y BUOIPKO-
BOCTI All PI3HUX PeryAdaTopiB Ha OKpeMi reHu. Peryaqnia Ha piBHI TpaHC-
ALl Oinbllle IIPOSBASIETBCS HA LIBHAKOCTI CMHTe3y OKpeMHUX OiAKIB B pu-
Oocomax i MeHIIle Ha IX aMIHOKMCAOTHOMY CKA@AL, OO Mip 49ac TpaHCAALl
AHWIIIe MEXaHIYHO BIATBOpIOE€ThCA nporpama MPHK. PedoBuHY, 110 mpucko-
PIOIOTH CHMHTe3 OinKa, Ha3WMBAIOTHCS IHAYKTOPAMH, @ Ti, IIJO CIIOBIABHIOIOTH
oro, — iHribiTopaMu. [HAYKTOpPU (HAaIpUKAaA, TOPMOHU), HOTPAIAIIOYN B
SAPO KAITUHM, B3AEMOAIIOTH 3 MOAEKYAAMHU-PETYASATOPAMU TPAaHCKPUIILiL
ab0 BHUKAMKAIOTh iX Mopu@ikaliito. [HAYKTOpPU MOKYTh BKAIOYaTH "CBOI"
reHU B PI3HUX AINTHKAX XPOMOCOM IIASXOM iHAKTHBALil perpecopHOl Ail
TiCTOHIB, 3B'I3yIOYNCH 3 HUMU @00 aKTUBYIOUM (DEPMEHTH, SKi 3AIMCHIOIOTH
iX (poCcOPUAIOBAHHS YU AlleTUAIOBAHHA. [HAYKTOPH MOJKYTH TaKO’K BUK-
AUKATHU MOAUDIKAITi0 HETiCTOHOBUX OIAKIB ab0 AISITH OmOCEepeAKOBAHO de-
pe3 Maay sipepHy PHK. B KiHIleBoMy paXyHKY iHAYKTOD IIOAETIIYE 3B'S3Y-
BanHg PHK-1mmoriMepasu 3 IpOMOTOPOM 1 YTBOPEHHS KOIIIM TPAHCKPUIITOHIB-
TPAHCKPUIITIB.

[Ticast mpunmHEHHS Ajl iHAYKTOpPa BiAOYBA€ETHCS Bip'€AHAHHS MOAUDI-
KOBaAHUX I'PYM Bip TiCTOHIB, ocTaHHI 3HOBY 3'epHyIoThca 3 AHK, 1mo mpu3sy-
TMHSE TPAHCKPUIITifO. AHAAOTIYHMX 3MiH 3a3HalOTh i HEriCTOHOBI OIAKH,
SIKi 3HOBY 3B'SI3YIOTBCS 3 XPOMATUHOM.

Peryaqariia cuHTe3y OiAKa Ha pPIBHI TPAHCKPUIIII MOXKE 3AIMCHIOBATUCH
i IIAIXOM BIIAMBY PEYOBHH Ha OIAKOBI (DaKTOPH, IO KOHTPOAIOIOTH B PHOO-
COMax iHiIliarjito, eAOHTAallilo i TepMiHallifo, i Ha pi3Hi (PYHKITIOHAABHI AIATH-
KU pubocoM. [HAYKTOPH 3aCTOCOBYIOTH 3 METOIO CTUMYAALIi cUHTe3y OiAKa B
TIOITKOAKEHNX ab0 aTpodoBaHUX (BHACAIAOK OE3AISIALHOCTI) opraHax, AAS
CTUMYAAIIl POCTY AiTel, KOTpi IOraHo (pi3MYHO PO3BUBAIOTHCA. KpiMm rop-
MOHIB, IHAYKTOPaMU MOJKYTb BUCTYIIATH HETOPMOHAABHI PEUOBUHY, 1110 OAEP-
SKaHi CUHTEeTHUYHO, a00 IMOXiAHI TOPMOHIB. SIK iIHAYKTOpH CHHTe3y OIAKIB 3ac-
TOCOBYIOTb 1 A€IKi PEYOBUHH, SKI CTUMYAIOIOTE CUHTE3 a30TOBUX OCHOB HYK-
AeTHOBUX KUCAOT, HAIIPUKA@A OPOTAT KaAito.

IuridiTopy cuHTe3y OiAKa BUKOPUCTOBYIOTH AAS IIPUTHIYEHHS ITOAIAY 1
POCTY KAITHH.
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TECTOBI 3ABAAHHSI AASL CAMOKOHTPOAIO 3 PO3AIAY
"CUHTE3 HYKAEIHOBUX KUCAOT I BIAKIB"

1. ki cnoayku € cyocrparamu aaga AHK-nmoaiMepasu?
A. pAMO, ATMO, ALIMO®, ATMO

B. pAAAD, ATAD, ALIAD, ATAD.

C. AATO, AI'TO, ALITO, ATTO.

D. AATO, AI'TO, ALITO, AYTO

E. ATO, I'TO, LITO, YTO.

2. fki cnioayku € cyocrparamu aast PHK-moaimepasm?
A. AATO, AI'TO, ALITO, AYTO.

B. ATO, I'TO, LTO, YTO.

C. AAD, TAD, LAD, YAD.

D. AM®, TMO, LIM®, YMO.

E. ATO, ITO, LITO, TTO.

3. besnocepepHiM cyOCTpaTOM, HEOOXIAHUM AAS BKAIOUEHHS aMiHOKMCAOT-
HOTO 3aAMIIKY B IMOAIIEIITUAHUN AQHIIOT OIAKa, €!

A. BiAbHa aMiHOKUCAOTA.

B. Komnaekc aminokucaotu 3 AAD.

C. Kommaekc aminokucaotu 3 YAD.

D. Kommirekc aminokucaoru 3 TPHK.

E. Komnaekc aminokucaoru 3 MPHK.

4. BkaroueHHS 1 aMiHOKHUCAOTH Y IOAIIENTUAHUM AQHIIOT BUMArae 3aTpaTu
TaKOi KIABKOCTi MaKpOepriyHuX 3B'A3KiB!

Al

B. 2

C.3

D. 4

E. 5

5. BUpopKeHICTh TeHEeTUYHOIO KOAY O3Hadae, IIo:
A. OpAMH KOAOH KOAYE OAHY aMiHOKHCAOTY.

B. OpAnH KOAOH KOAYE AEKiABKa aMiHOKHCAOT.

C. Tpu KopOHH i3 64 HEe KOAYIOTh @MiHOKHUCAOT.

D. OpHa aMiHOKHUCAOTA KOAYETBCA OAHUM KOAOHOM.
E. OpHa aMiHOKHCAOTA KOAYETBCSA AEKIABKOMa KOAOHAMHU.

6. fIke i3 TBepAKEHB IIPO O3HAKU I€HETUYHOI'O KOAY 3a Cy4aCHUMU AQHUMU
HeIpaBUABHE ?

A. YHiBepcarbHUMN.

B. AiHittHUN.

C. KoaiHeapHUH.

D. Bupoa>xeHuii.

E. OpHOHANpaBAEHUN.
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7. Beanka rpyna aHTUOIOTHKIB, 110 BUKOPUCTOBYIOTHCS B MEAUIIMHI, IHTIOy€E

CHUHTEe3 HYKAEIHOBUX KHMCAOT 1 OiAKiB. fIKUI KOHKPETHHUM eTall 4M pPeakijito i3
HIKYellepepaxoBaHUX raAbMYIOTh TeTpaluKAiH (7.1), cTpenTominug (7.2), mypoMi-
uuH (7.3), akTuHoMinuH (7.4), pudamminud (7.5), xropamdeHikoa (7.6)?
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A. lninjanis Tpanckpuniii y mpokapioTis.

B. TpaHCKpHUILifA y IPOKApPIOTiB 1 eyKapioTis.

C. Ininjanisa TpaHcadIii y mpokapioTis.

D. TlentupuaTpancdepasHa peakilisa IIpolecy TPAaHCAALIl y IPOKapioTiB.
E. 38'a3yBanns aminoanua-TPHK B A-11eHTpi pu6ocoMu IpoKapioTis.

F. EnoHrarnisa moAillenTUAHOTO AQHIIOTA y IIPOKApPIOTIB 1 eyKapioTiB.

8. AudTepiliHNN TOKCUH MOPYIIyE B OPraHi3Mi AIOAMHU IIPOIiec:
A. Pemnikariii.

B. Tpanckpumniiii.

C. Imimiamii TpaHCASITIi.

D. EnoHrarii TpaHCASIIII.

E. TepwmiHalil TpaHCASIIII.

9. TumipuroBUN HYKA€OTHA, (ATMD) BXOAUTE AO CKAAAY:
A. AHK.

B. MPHK.

C. pPHK.

D. TPHK

9.1. MicTuTh BCi HACTYIIHI KOMIIOHEHTH, KpiM:
A. TuMminy.

B. Pu6o3mn.

C. Aezokcupubosu.

D. @ocdary.

9.2. YTBOPIOETHCA 13:
A. TMO.

B. IMO.

C. YMO.

D. ALIMO.

E. AYMO.

9.3. CuHTe3yeThCS MIAIXOM PeakKIlii:
A. ®ochopUrIOBaHHS.

B. AmleTuAIOBaHHS.

C. MeTunatoBaHHS.

D. Ae3aminyBaHHA.

E. AeKapOOKCHUAIOBAHHS.

10. Aasa cuHTe3y NOTPiOHI BCi HACTYIHI KOMIIOHEHTH, KpPiM:
A. HAAOH
B. NsN,-MeTuAreHTeTparinApopoAi€BOl KUCAOTH.



C. TiopepOKCUHY.
D. TumipmaaTcuHTa3U.
E. AurippodorabpepyKTasu.

11. Iuriditopom cunTe3y ATMO €:
A. Yparuna.

B. Ypupus.

C. Tumin.

D. Lluto3uH.

E. 5-propypanun.

12. Iuribitopu cuHTe3y ATM® 3aCcTOCOBYIOTHCS AASL AIKYBaHHS:
A. Anemii.

B. IndapkTy MioKapAa.

C. Iadexkritinmx XBOpoO.

D. 3A0sKiCHUX ITyXAUH.

E. T'loparpu.
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PO3AIA 14. MOAEKYASIPHI MEXAHI3MU
CITAAKOBUX PO3AAAIB

BHacaipoK peanizsariil reHeTHYHOI iH(opMallii, 3aKAQA€HOI B T€HOTUII,
OpMYy€eTBCSI (PEHOTUII — CYKYIIHICTh 30BHIIIHIX O3HAK Ta BAACTHUBOCTEU
OpraHisMy. 'eHOTUII — Ile He NIPOCTO CyMa He3aAeKHUX T'eHIB, a CUCTeMa
TeHiB, fKa 0a3yeThbCA Ha IX IOCTIVHIN B3aEMOAIL. Y3ropsKeHa poOoTa pi3HUX
TeHIB AeKUTh B OCHOBI IporpamMu (hopMyBaHHSA (DEHOTUITY i, TAKUM YWHOM, €
OCHOBOIO AN HOPMAABHMX 9M ITATOAOTIYHUX MPOIIECiB B OpraHizMi. Ao 3MiH
CTPYKTYpHU T€HOTHUITY NPHU3BOAITHL MyTallilHa Ta KOMOIHaTMBHA MIiHAMBICTB.

Huni mepuku Aepani ramOlilie yCBIAOMAIOIOTH 3HAQUEHHS TeHEeTHYHUX
daKTOpiB B €TIOAOril Ta maToreHesi OaraTbOX 3aXBOPIOBaHb, SK MOHOTEH-
HUX PO3AAAIB, Tak i OaraTopakTOPHUX XBOPOO i3 CIIAAKOBOIO CXUABHICTIO.
Ao ocranHIX HarexaTb 90 % XPOHIYHMX HeIH(EKIIMHUX 3aXBOPIOBAHb, Y
TOMY YWCAl TIOIIMPEHUX: illeMiyHa XBOpoOa ceplid, BUPa3KoBa XBOPOO3,
IIYKPOBUU AjaleT, pak, Icopias, mm3ogpeHisa Ta iHIii.

1. MYTAIIIl I CUCTEMMU PEIIAPAIIIL
CTPYKTYPHUX ITOHUIKOAJKEHH AHK

[Tip, wac pernnikanii BUHMKAIOTh NOMUAKK B CTPyKTypli AHK. Boru Bm-
npaBAaroTECa AHK-moAiMepasoro, gKa BOAOAIE 3AQTHICTIO AO KOPEKITil TTOMMU-
AOK, i TOMY KIABKICTH iX TIpH permaikariii He mepeBwuiiye opmiei Ha 10°-1010
HYKAEOTHAHUX 3aAHIIKIB. Ane nomkopkeHHda AHK IOCTIMHO BUHMKAIOTH ITip,
AI€I0 PISHOMAHITHUX (PI3WMYHUX, XIMIYHMX Ta OiIOAOTTYHIX (PAKTOPIB 30BHIIITHEOTIO
cepepOBHINA. TOMY KAITMHU MICTATH CIEIiaAbHI (DEpMEHTHI CUCTEMM (CHCTe-
MM penapariii), 35aTHI BUIIPABASITH CTPYKTYPHI IomrkopkeHHT AHK.

AoOpe BUBUEHMI MeXaHi3M pernaparlii momkoaxeHb AHK, 3ymMoBAeHUX
YABTPaPiOAETOBUM OIIPOMIHEHHAM. [ IOIIKOAKEHHS IIOAATAE B YTBOPEHHI AU-
MepiB i3 ABOX CYCIAHIX IIPUMIAMHOBUX OCHOB, SIKi CTOATH B OAHOMY ITIOAIHYK-
AEOTHAHOMY AQHITIOTY. HacTille yTBOPIOIOTHCS AuMepH TUMiHy. OCHOBH 311H-
BAIOTLCSI KOBAACHTHO 3a MICIIeM ITOABIMHMX 3B'sI3KiB:

(0] o] (0]
CH3 H3C
9 HN | CH3 HN NH
A
) N (0] N N (6]
| | H H
MUMIH gumep MUMIHY
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YTBOpeHUM AUMED IIEePENIKOAKAE PeIAiKallil i ToMy OBUHEH OyTH BH-
pranennt i3 AHK. Lle pocaraeTbest TTOCAIAOBHOIO AI€IO AEKIABKOX (bepMeHTIB
(puc. 14.1). Cnerudiuna YD-eHAOHYKAeaA3a 3B'SI3YETHCS 3 MiCIIEM ITOPYIIEHHS
IIPABUABHOL ABOCIHIpaAbHOI CTpyKTypr AHK i po3pisae IOINIKOAKEHUN AaH-
mror 0irg TuMiHOBOro AuMepy. OAIrOHYKA€OTHA 3 THUMIHOBHM AWMEpPOM
BiAIIenAOeTECS 5'-3'-eK30HyKAea3010, a AHK-moaimepasa I Bukonye permna-
PATHUBHY PEIAIKallifo, TOOTO BKAIOUAE KOMIIAEMEHTAPHI Ae30KCHUPUOOHYK-
AeOoTHAU. MaTpHuIlelo CAY’KUTH HENOIIKOAKEHUM AaHIIOr. HoBocuHTe30-
BaHUM (pparMeHT MPUEAHYETHCS (pocdopiedipHrM 3B'SI3KOM A0 OCHOBHOTO
aaniora AHK mip, aAiero AHK-Airasm. TakuM 4MHOM, BiAHOBAIOETBCS (pemna-
pyeTecs) nepBuHHA CTpykKTypa AHK.

I'Tporec pemnapartii yabrpadioreToBux nomkopKeHbs AHK nopyieHui

Y XBOPHUX Ha IIIMEeHTHY KCEPOAEPMY, PIAKICHY CIIaAKOBY XBOpoOy. llIkipa y
HUX Ay’Ke UyTAMBA AO COHSIYHOTO CBITAQ, 4aCTO PO3BUBAIOTHCS ITYXAWHU
IKipu. BUSBAEHO AEKIAB-
Ka BapiaHTIB ITIrMEHTHOI 3 5
KCepoAepMH, 3yMOBAECHUX
pepekTamu pizHUX dep- ' 3’
MEHTIB CUCTEMU perapartii. W

[Tpu OGiABIIT TOMUPEHiN ‘

Y®-eHgoHykneasa

dopmi xBOpobU AedeKT-
A30TOBI OCHOBHU B
ckrapi AHK MoxyTh me- 9 3!
PeTBOPIOBATUCH B IHIIII, \LD)I
PakTepy CllaprOBaHH:A OC- ‘ +ge30Kc|/|pm60HyKne0T|/|,qm
HOB. TaK, IIUTO3MH Ipy pAe- 3 5!
3aMiHyBaHHI [IEPEXOAUTH B
3 ’
AIKaIlil yTBOPIOE KOMIIAE-
MEeHTapHY OCHOBY 3 aAeHi-
AlKarlil HAIIPOTU AAEHIHY 3!
Oype TpPHEAHYBATUCH
TUMiH. TaKuUM YMHOM, BU-
napy A-T. Ae3amiHyBaH-
y rapy A HYB OHK-nirasa
H4 [JUTO3MHY, & TAKOK aAe- .
Cs Ay’Ke IIOBIABHO, CIIOH-
TaHHO — B Ppe3yAbTaTi

Ha Y@-eHAOHYKAEA3a. 3’ 5'
IO 3YMOBAIOE 3MIiHU Xa- [IHK-nonimMepasa | +
YPaIuA, SKUY TIiA 9ac pel-

HoM. IIpu MOBTOpHIl per- 5'—3'-ek30Hykneasa
xipHa mapa LI-I' mepetipe _D_

HIHY i I'yaHiHYy BIAOyBa€Thb-

TIAPOAi3Y, a A Aj€to psay — Puc. 14.1. Pemapanis tuminosoro anvepy B AHK.

5’ 3’
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XiMIUHMX areHTiB HaBKOAMIITHEOTO CEPEAOBHIIIA 3HAYHO 3pOCTae. Tak, HiTpu-
TH, HITPATH 1 OPraHi4yHI HITPO3aMiHM YTBOPIOIOTH B OPTaHi3Mi a30THCTY KUC-
Aoty HNO,, fIKa iHTEHCMBHO OKHCHIOE aMiHOTPYIIH B TIAPOKCHABHI.

Psap, xiMiuHMX peyoBUH (MOXIAHI ITPUTY, AUMETUACYAB(AT, €MOKCUAN)
3YMOBAIOIOTH IIPUEAHAHHS AO @30TOBUX OCHOB HYKAEOTHAIB AAKIABHUX I'PYIL
(MeTHAY, eTHAY U IHIINX). Hanpukaap, IIpu METUAIOBAHHI I'YaHIHY YTBOPIOETh-
csa 6-0-MeTHUATyaHIH:

o) OCHs

e ﬁ\>

OcranHi{, Ha BiAMIHY BiA I'YaHIHY, He YTBOPIOE KOMnAeMeHTapHo'l' rnapu
3 OUTO3MHOM. TaKMM 4YMHOM, AAKIABHI areHTH 3yMOBAIOIOTH BUHHKHEHHS
IIOMUAKOBUX IIap OCHOB. KpiM TOro, BOHM iHAYKYIOTH yTBOpeHH:A B AHK
MOIIEPEeYHNX 3IIMBOK MK AQHIFOTaMM Ta BIAPUB MOAM(DIKOBAHUX OCHOB.

3mineni azoroBi ocHoBU B AHK BHpAAASIOTBCS penapaTUBHUMU (ep-
MeHTamu. Criogatky AHK-rAiKo31aa3a po3mi3Ha€e B MOATHYKACOTUAHOMY AQH-
LI}OTy HeIIPaBUABHY OCHOBY i PO3pHUBAE 3B'SI30K IIi€l OCHOBU 3 AE30KCHUPU-
OO03HUM 3aAUIITKOM. € aAeKirbKa AHK-TAIKO3MAA3, SIKi BUAQASIOTH CIerudiy-
HO ypanuA, TIIOKCAHTHMH YW iHIIy 3MiHEHy OCHOBY. Aanl eHAOHyKAeasa
rippoaisye docdopiedipauii 3B'1I30K OiAsT MICISI, Ae BiAlllellaeHa OCHOBQ, a
AHK-mmonimepasza [ i AHK-Airaza A00yAOBYIOTH AQHITIOT @HAAOTIYHO, SIK IIPU
BUAAAEHHI ITIPUMIAMHOBUX AMMEPIB.

KpiM a30THCTOI KUCAOTH 1 QAKIAYBAABHUX aQreHTIB, BIAOMI iHIIN XiMiuHI
MyTtareHn — iHribitopu cuHTe3dy AHK, BiABHI papMKany, paplOTOKCUHY, aHa-
AOTH ITyPMHOBUX 1 HMIPUMIAMHOBHUX OCHOB, AefIKi aHTHOIOTHMKU. Cepep, dizny-
HUX MyTareHiB HAaUBAKAWBIIINM € IOHI3ylOue BUIIPOMIHIOBaHHA. KpiM 3amiH
OCHOB 1 IIIPUMIAMHOBUX AUMEPIB, MyTareH! 3yMOBAIOIOTbH OAHOHUTKOBI PO3pU-
Bu B AHK, MDKHUTKOBI IIOIIEpeYH] 3IIMBY, BIAIIEIINEHHA OCHOB. PO3raaHyTi
BHUIIlEe Ta IHIII CUCTEMM penapaillil BUIPaBAAIOTH IOIIKOAKeHHd AHK. Ane
YaCTHHA IOLIKOAKEHD Ta IIOMMAOK, 1110 BUHUKAU IIpu perniikamii AHK, 3aau-
IIQFOTHCS HEBUIIPABAEHUMU 1 YCIIAKOBYIOThCA. Taki 3miHu ctpykrypu AHK
Ha3WBAIOTBCA MyTaligMu. HacroTra ix — OpaHA Ha MIABMOH KAITMHHUX ITOAIAIB.

3aAesKHO Bia PO3MIPIB YIIKOAKEHHS, PO3Pi3HAIOTE I'eHHI (TOYKOBI) i Xpo-
MOCOMHI MyTallil. TouykoBa 3aMiHa IIap¥ OCHOB MOJKE 3MIHWUTH 3MICT KOAOHY
(MiceHC-MYyTaIif), IO NPUBOAUTL AO 3aMIiHU OAHIEl aMiHOKUCAOTH y OIAKY.
YTBOpEeHHS TEPMiHyIOUOTO KOAOHY (HOHCEHC-MYTallid) 3yMOBAIOE OOPUB HEAO-
OyAOBAHOTO TOAITIENITUAHOTO A@HItora. Aeaellii i BCTaBKU IIap HYKAEOTHAIB
AQIOTh MyTallil 30 3CyBOM paMKHU 3UWTYBaHHS, [IepeBasKHA OIABIIICTE SKUX
IIPU3BOAUTE AO YTBOPEHHS HEaKTUBHUX OLAKIB. [Tpy XpoMocOMHIX abepariisax
3MIHIOETBECS KIABKICTb XPOMOCOM ab0 CTPYKTypa OKPEMHUX XPOMOCOM, TOMY
TIOPYIIYIOTECA (PYHKITI OaraThboX IeHiB. XPOMOCOMHI PO3AaAM Y OIABIIOCTI
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3YMOBAIOIOTE A€TAABHICTE €eMOPIOHIB (CIIOHTaHHI aOOPTH) Y1 HAPOAKEHHS MEPT-
BOTO ITAOAQ. Pialiie AiTM HAPOAJKYIOTBECS JKUBHMH, are 3 BaAAMU PO3BUTKY.

2. IIOAIMOP®I3M BIAKIB I BIOXIMIYHA THAMWBIAYAABHICTD

Piznoro tumy myTaril BHOCATH IIEBHUM BKAQA Y T€HOTHUIIHY (CIIAAKOBY)
MiHAUBICTE. [IpoTe Oinbllle 3HAUEHHS AASL €BOAFOIIII MAFOTh '€ HETUYHI pEKOM-
OiHaIlil i TPAaHCHO3UIII, 38 AOIIOMOTOIO IKUX AOCATAETHCS IIIMPOKE IIEPErPYITY-
BAHH4 T'€HiB, YTBOPEHHS I'eHOMIB 3 HOBUMM BAQCTUBOCTAMU. MHOKUHHICTD
AAEAiB i TeHHUX AOKYCiB 3yMOBAIOE TOAIMOPi3M OiAKiB, TOOTO BiAMIHHOCTI ¥
CTPYKTYPI, XapakTepHi AAd 0araTbOoX OIAKIB Y IIOITYAAIIIL

OpHUM i3 HaMKpallle BUBYEHUX € I'eMOTIAOOIH, AAS SKOTO BIAKPUTO Ha
paHui yac 6Au3bKo 300 pizHmx BapiaHTiB. [IoAIIENTHAHI AQHIIIOTH T€MOTIA0DI-
HY KOAYIOTBECS 8 PI3HUMM FeHHMMH AOKYyCaMM, KOJKHUM 3 JKWX BU3HAYa€E yT-
BopeHHSI CBO€l cybopmHMIN. CTPyKTypa O.-AQHITIOTIB KOAYETHCS KAACTEPOM
reHiB y 16-11 XpoMoCOMi, a reHU BCIX IHIINX AQHIIFOIIB PO3MillleH] Y KOPOTKOMY
medi 11-1 xpomocomu. Y IIpoIleCi iHAMBIAYAABHOTO PO3BUTKY AIOAMHU BIpOY-
BAETHCSI TIOCAIAOBHA 3MiHa eKcrpecil He-o-reHiB. Tak, Ipu IIepPexXOAl B ITCAS-
eMOpIOHAABHOMY IIEepiOAl Bip (peTarbHOTO TeMOTAOOIHY (OlY,) AO OCHOBHOTO
reMorAo6iHy popocanx Hb A (o,f,) i MitopHoro A2 (0,0,) BiAOYBa€ETHCS aKTH-
Ballisl TeHHUX AOKYCIB 3 i 8 3aMicTh Y.

BiapmiicTe BapiaHTIB reMOTAOOIHIB 3YMOBA€HI HASBHICTIO MYTAHTHUX
AAeAiB TeHiB, siKi KOAYIOTh O, [3-, Y- UM O-AQHIIOTH. 3a OCTAHHIMU AQHUMHU, B
cepepAHBOMY 3 % JKUTEAIB 3eMAi € reTepO3UroTHHMM HOCIIMM aHOMAABHUX
reMorAoOiHiB. Biablle BCHOro aHOMAABHUX I'€MOTAOODIHIB BUHMKAO BHACAIAOK
TOYKOBOI MyTallil B OAHOMY 3 I'eHIB, gKa [IpUBeAd AO 3aMiHU OAHOTO aMiHO-
KHUCAOTHOTO 3aAMIIKY IHIMNUM. Piallle 3yCTpidaroThCs IeMOTAODIHM 3 AEA€llis-
MM Y1 BCTaBKaMU aMiHOKHCAOT, IIOAOBKEHUMHU a00 TiOpUAHUMU IOAITeI-
TUAHVMMM AQHIFOTaMM. baraTto 3MiHEHWX IeMOTAOOIHIB (PyHKIIOHYIOTH HOP-
ManbHO, ane IIOHaA IIOAOBUHY BapiaHTIB MatOTh KAiHIUHe 3HaYeHHd. LIi (popmu
[IaTOAOT] Ha3MBAIOTECSA reMOorAoOiHoNnaTiaMu. CTyIIiHb KAIHIYHUX [IPOSBIB Te-
MOTAOODIHOMIATI MOKe OYTH PI3HUM: Bip IOBHOI BiACYTHOCTI CHMIITOMIB AO
NIOpYIIEHb, HEe CYMICHUX i3 >KUTTAM. BAM3BKO AecATKAa aHOMAABHUX T'eMO-
TAOOIHIB TTOIMPEHi, a iHIIT BIAKPHUTI TIABKY B OKpeMux ciMm'sx. Haumormpes-
iMM € TeMOTAOGIH S Y XBOPUX i3 CEepPIONOAIOHOKAITMHHOIO aHEMIETO.

Bipomi MHOXMHHI (popMu OaraTbox OIAKIB, Y TOMY YMCAL (PepMEHTIB.
Ix Ha3MBarOTL i306iAKaMu Ta i30(hepMeHTaMK. 3HAYHO Kpallle BUBYCHA MHO-
SKUHHICTE (hOpM cepep, (PepMeHTIB, HiXK cepep, OinKiB-HeepMeHTiB. Lle nosc-
HIOETBCS He OIABITIOIO MOMIUPEHICTIO YU (Pi3iOAOTIYHOIO 3HAUUMICTIO i30¢hep-
MEHTIB, @ THUM, 110 3aBAIKMN CHEIM(PIYHUM KAaTaAITUUHUM BAQCTHUBOCTIM IX
Aertile BipkpuTH. Cepep, yCix OiAKiB OpraHi3zMy AFOAMHMN HaWOIABIINN CTYIIIHb
IIOAIMOP(i3My BAACTHUBUM OIAKAM I'OAOBHOT'O KOMIIAEKCY IiCTOCYMICHOCTI 1
IMyHOTAOOyAIHAM.
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eneTmynMi1 MOAIMOP(di3M OIAKIB ITOSICHIOE AQBHO BIAOMY Pi3HOMAaHITHICTD
KMBUX OPTraHi3MiB, 30KpeMa AIOAEH, Y MesKaxX IOoITyAdrlii. bioxiMiunai ocoban-
BOCTI OpraHi3aMy AIOAMHM BH3HAuatoThb TpUOAN3HO 100 THCSY CTPYKTYPHUX
reHiB. BBa)KatoTh, 1110 B C€PEAHBOMY I'eTePO3UTOTHICTb Ha OAMH IeHHUMI AOKYC
cknrapae 20-25 % 1 A 3HAQUHOL KIABKOCTI 13 AECATKIB TUCAY CTPYKTYPHUX
AOKYCIB AIOAMHU ICHYIOTH QABTEPHATHBHI aneAl. ToMy MMOBIPHICTB ITOSBU
ABOX OCi0O 3 OAHAKOBOIO KOMOIHAITIEIO aAeAiB € HAA3BHYAMHO MaAd. |aKuM
YMHOM, MO’KHA TOBOPUTHM IIPO HENOBTOPHY OiOXiMiuHY iHAMBIAYAABHICTH
KOJKHOI AIOAWHH, 3 SIKOIO TIOB'SI3aHi iHAMBIAyaAbHI OCOOAMBOCTI POCTY, PO3-
BUTKY, CTaHy 3AOPOB'S, YYTAUBICTH UM PE3UCTEHTHICTH A0 KOHKPETHUX 3a-
XBOPIOBAHb.

3. CITAAKOBI XBOPOBUI

AHaANOTIYHO AO PO3TAIHYTHX BUILE I'eMOTAOOIHIB, TeHHI BapiaHTH Pi3HUX
OILAKIB, Y TOMY YHCAl (DePMEHTIB, MOJKYTh BIAPI3HATHCE 3a OIOAOTIYHOIO aKTUB-
HICTIO @k AO ITOBHOI 1i BiACyTHOCTI. HacAIAKY reHeTUYHUX OPYIIIeHb OyBalOTh
pi3HUME: 1) HECYMICHICTD 3 JKUTTSAM — IAIA TUHE Ha pPi3HUX eTallaxX PO3BUTKY,
2) CTIaAKOBI 3aXBOPIOBAHHS, SIKi MOYKYThH IMPOSIBASITUCH KAIHIYHO Pi3HOIO MipOI0 —
BiA CMEpPTI B pPAHHBOMY AUTSAYOMY BIIll AO TAaKMX, AKi PO3BUBAIOTHCS TIABKU Y
pasl IPOBOKYIOUOI'O BIIAUBY 30BHIIIHUX YMHHUKIB; 3) 0e3 (DyHKIIIOHAABHUX
BIAXWAEHB 1 BIATOBIAHMX KAITHIYHUX ITPOSBIB.

Ha panmnii gac Bipomo nioHap, 5500 MOAEKYAIPHO-TEHHUX XBOPOO. BiABIITCTE
i3 HUX 3yMOBA€HI MyTallifIMM B CTPYKTYPHHUX TeHaX, TOOTO AKiCHUMU 3MiHaMU
OLAKIB. 3HAUHO Pipllle BUSABASAIOTHCS KIABKICHI 3MIHM BMICTY B OPraHi3Mi IeB-
HOro Oinka 0e3 IOpylleHb WOro IIepBUHHOI CTPYKTYpHU. Lli po3KAaapn 3yMOB-
AIOIOTBCSI MYTAlliSIMA PETYAITOPHUX HYKACOTUAHMX IIOCAIAOBHOCTEMN. And Oara-
ThOX T€HHHUX XBOPOO PO3KPHUTA MOAEKYASIpPHA IMPUPOAQ, TOOTO BCTAHOBAEHI
3MiHeHi OiAKM i reHU-MyTaHTH. [IpoTe icHye 0araTo CIIaAKOBHUX XBOPOO, AAL
SIKMX TOIKOAJKEeHI OiAKM 111e He ipeHTrdikoBaHi. B TabA. 14.1 Ha3BaHI AesKi
MOAEKYASIPHO-TeHHI XBOPOOW. 3MiHeHI OIAKK dacTille € hepMeHTaMU i Taki
3aXBOPIOBAHHS HA3WBAIOTh €H3UMONaTiaMu (pepmeHTONaTiAMM). Ta AedeKT-
HUMU MOXKYTb OyTH 1 OirKU-HedDepMeHTH, fKi BUKOHYIOTH iHIIN OiOAOTiuHI
pyHKIIii: TeMOTrAODIH, OIAKY TTAA3MU KPOBi (paKTOpU 3ropTaHHS KPOBi, iMyHO-
TAOOYAIHY, LIEPYAONAA3MIH, O4-aHTUTPUIICHH, AlIOAIIIOIIPOTEIHN), CTPYKTYPHI
OIAKU (KOAAreH, enacTHH), OIAKHU-PelellTOPH A0 TOPMOHIB Ta IHIIMX 0iOAOTTYHO
AKTUBHUX PEUOBWH, TPAHCIIOPTHI OIAKH, SKi 3AIMCHIOIOTH TPaHCMeMOpaHHe
IIepeHeCeHHd Pi3HUX PEYOBUH Y HUPKOBMX KAHAABISAX i CAM3OBIN OOOAOHITI
TOHKOT'O KHIIIeYHHKA.

Aedertn hepMeHTIB 3yMOBAIOIOTE BPOAJKEH] ITOPYILIEHH OOMIHY PI3HUX
PEYOBUH — aAMIHOKHCAOT, BYTAEBOAIB, AIINAIB, mOpdipuHiB, OiAipyOiHy, IIy-
PHHIB, MpUMIAMHIB TOIIO. [Tpr IOMY MOSKAUBI Pi3HI TUIIN HACAIAKIB OAOKY
MeTabOoAI3ZMY:
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Tabauns 14.1. AessKi cnapKoBi 3aXBOPIOBaHHS AIOAHHH

XBopoba

Tun
yCIaAKyBaHHS

Hedexrauii OU10K 4u hepMeHT

1. TlopymeHHst 0OMiHy BYIJIEBOXIB

Henocrarnicts aucaxapumas y P Jlakrasa, caxapasa, i3oManbTaza

KHIICYHHKY

I'nmikoreHo3u P DepmeHTH MeTab0ITI3MY TITIKOTeHY

Ecenitiansua bpyKkTo3ypis P DpykTOKIHA3A

BpomkeHa HerlepeHOCUMiCTh P Anbaonasa ¢ppykroso-1,6-mudochaty

bpykTo3u

TamakTo3emis P TamakTo30-1-pocharypumun-
TpaHchepasza

EceHItiagpbHa NEHTO3Ypist P Kcunynosonerigporenasa

HepmocraTHicTh MTH0K030-6- X-P I'mroko30-6-docdaraerinporeHasa

¢docdarnerinporeHasn

(remMoiTHYHA aHEMIs )

MyKomnosticaxapuao3u P I'niko3uga3u Ji30coM

HupkoBa rinoko3sypis J ITopy1ieHHs TpaHCIOPTY IIIOKO3U

I1. Tlopyuiennst 0OMiHy JiriziB

TinepxinoMikpoHeMis Jlimompoteinninasa, anonporein C,
CimeiiHa rinmepxosiecTepruHeMis I Peuenropu no JIHI'
(rinepOerasninonpoTeiHeMist)
HenocraTHicTs enuTuH- P JlenuTuH-X0NECTEPUH-
XOJecTepHHAIMIATPaHCepasn ammrpanctepasa (JIXAT)
IJ1a3MH KPOBI
XBopoba Tanabe P Arnonporein A
(rimoaybGhaTinonpoTeinemis )
AbeTaninonporeinemis P Amnonporein B
Cdinromninigosu P, I DepMeHTH JT130COM
III. IMopymmeHHs: 0OMiHy aMiHOKHCIIOT
OeninkeToHypis P Oeninananin-4-MOHOOKCHT €HA3a
(GeHiaNaHiHriIPOKCHIa3a)
AJIKanTOHYpis P T'omoreHnTH3arT-mioOKCUreHa3a
Tuposunosm 1111 P Tupo3uHamiHOTpaHChepasa,
4-okcud eHTTIpYBaTIIOKCUTCHA3a
AJb0iHI3M P Tupo3unaza
IlepBuHHA rinepokcarypis P I'miokcunartpancdepasa
Tinepraoinuuemis DepMeHT po3LICIUICHHS TIIIIUHY
T'oMoICTHHYPist P I{ucratioHiHCHHTa3a
Iucrarionypist P Iucrarioninmiasa
Iucruno3 P IlopynieHHs TpaHCIIOPTY LMCTHHY
Hucrunypis P ITopy1ieHHs TpaHCIOPTY LUCTHHY,
OpHITHHY, apriHiHY i Ji3UHY
XBopoba XapTHyna P [MopyuieHHs: TpaHCOPTY TpUNITOhAHY
1 IHIIMX HEWTPaAJIbHUX aMiHOKHCIIOT
IminOTTIIMHYpis P Tlopymenns TpaHCTIOPTY IPOITIHY,
OKCHUIIPOJIIHY i TTIIUHY
XBopoOa “KIeHOBOTO cupomy” P HerinporeHasa oi-KETOKHCIIOT 3

PO3rajly’>kK€H1UM BYIJICHCBHUM JIAHIIIOTOM
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[MpopoBykenHs TabA. 14.1.

XBopoba Tum Jedexranii 610K uu GpepmMeHT
YCHa/IKyBaHHS
IinepBainemist Baninaminorpancdepasa
TicTuguuemist P licrupasa
Tinepnponinemist DepMEeHTH PO3IIEIUICHHS TPOJIiHY

TlopyIIeHHS CHHTE3Y CEYOBHHU
(rinepamMoHieMii Ta iHII)

DepMEeHTH IUKITy CHHTE3y Ce40BHHH

MeTHIMaJIOHOBA Al Aypist

Metummanonin-KoA-myrasa

IV. Tlopyuentst 0OMiHy MypHHIB, TipUMiIUHIB, TOP(ipHHIB

nopdipii

Cunnpowm Jlema-Hixana X-P lnokcaHTHH-TyaHiH-
(hochopudosmiTpanchepasa

[NepBrHHa TinepypUKEMis dochopubosunmipodochar-cuHTeTa3A,

(ojiarpa) [III0K030-6-(hocdaraza

Kcantunypist P KcanTuHokcHugasa

KombinoBaHa iMyHOMOriuyHa AJneHO3MHe3aMiHAa3a

HenocraTHicTh T- 1 B-

JiMGOLHTIB

OpoTaruaypis DepmerTu cuaTesy YMO

EputpornoernyHi i me4iHKOB1 pl DepMeHTH CHHTE3Y TeMy

V. Ilopyuienast oOMiHy Ta TpaHC

nopTy OuipyOiHy

(arammMarmnoOymniHemii,
JMCraMManioOyJriHemi)

Cungpom Kpirnepa-Haiisipa, Tun [ P YV ®-rarokyponinTpanchepasza
Cunnpowm Kpirnepa-Haiisipa, tum 11 I Y Id-rnrokypoHinTpancdepasa
Cunnpom Xinboepa I IMopyuienHs TpaHcnopty OiipyoiHy
Cunapowm Jly6ina-/xoHcona P - -
Cunnpom Poropa P - -
VI. AHoManii GiNTKiB TIA3MH KPOB1
AHanp0yMiHEMIsS P Anp0yMiH
BicanpOyminemis J1 AnbpOyMiH
HenocTaTHiCTb OL-aHTUTPHUIICHHY P 0L~ aHTUTPHIICHH
(cripusie po3BUTKY eMpizeMu
JIETE€Hb)
XBopoba Binscona-Konoanosa P Hepynomnasmin
(mopyIieHHst OOMiHY Mijii)
HenocrarHicTs Tpanchepuny Tpanchepun
Tinokoarysinis, reMoginist X-P,P, 1 ®dakTopyu 3ropTaHHs KPOBi
ImyHOnedimTHI cTaHN ImMyHOTTIOOYTiHH

VII. AHOMaITii epUTPOIUTIB

T'emornobinonatii I'eMorno06iH

Tanacemii I'eMorno6iH

CriagkoBa METreMOorI00iHEMis P HAJI®-metremornobinpenaykrasa,
METTeMOTIIO01 H

CriazikoBHil ChepoIrTo3 I CriekTpuH MeMOpaH

T'emomitiani aHeMil, pi3Hi THIIN

I'mroxo30-6-ocdaraeriaporerasa,
TIyTaTiOHPEeAyKTasa,
rmoko3odocdaTizomepasa,
nipyBaTKiHa3a
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[MpopoBskenHs TabA. 14.1

Tun oo
XBopoba Vel Ky BaHHs! JedexrHuii OUTOK uu hepMeHT

VIII. Anomartii koiareny

HesaBepiuienuii ocreoreses L P Konares Tumy 1
Cungpom Map pana i Kouaren (0,-JaHIOr)
Cungnpowm Enepca-/lanioca, 1, P, X-P Konaren

pi3HI THIIH

Cunnpowm Enepca-Jlanioca, Jlisunokcupasa

i V

Cungpom Enepca-/lannoca, JlismHTiApOKCHITa3a
tin VI

Cungpom Enepca-/lansoca, Di6poHEKTHH

i X

IX. EHIOKpHHHI 3aXBOPIOBAHHS

Tinorupeos P DepMEeHTH CHHTE3y TOPMOHIB
U TONOMIOHOT 3211031
AZpeHOTeHITATEHIH CHHIPOM P 21-rigpokcunasa, II B-rizpokcunasa ta
(mpupomkeHa rinepruiasis Kopu iHIIi QepMEHTH CUHTE3Y
HAJHUPKOBHX 37103 ) KOPTHKOCTEPOI/IiB
IIceBnorinoans nocTepoHizM P HeuymmBicrs penientopiB HUPKOBUX
KaHAJIBIIIB JIO albJI0CTEPOHY
TceBmorinomnapaTrpeo3 X-0.P, HeuyTmmBicrb KIITHH-MilIEHEH 10
apaTropMoHy
Henykposuii giaber pil| CuHTE3 aHTHAIYPETHIHOTO TOPMOHY
Hedporennuii HerykpoBHii X- Pentenrropu KITiTHH HUPKOBUX
Jiabder kaHaibliB 10 AT
TectukynsipHa emiHizaris X-P PeuenTopu 10 TecTocrepony

1. HepocraTHicTE @00 IIOBHA BIACYTHICTB IPOAYKTY pPeakliii, 110 3yMOB-
AIOE PO3BUTOK 3aXBOPIOBAaHHA. [IpHMKrapaMu MOJKYTh OYTH CIIQAKOBI IIOPY-
IIEHHS CUHTE3y AESIKUX TOPMOHIB, IMPUMIAMHOBUX HYKAEOTHAIB (OPOTALMAY-
pis), MeAaHIHY NP aAbOIHI3MI, BiTaMiHOHe3aAe KHI aBiTamiHO3|. LlikaBo, 110 B
TIPOLIeCi €BOAIOITIl OpraHi3M AIOAMHM BTPATHB (pepMeHTH CHUHTe3y BITaMiHiB i
He3aMIiHHMX aMIHOKHUCAOT. TOMYy IIi pEYOBUHM IOBUHHI HAAXOAUTH B OPraHi3M
3 DKero.

2. HakonnueHHa B opraHi3mi cyocTpary pAe(peKTUBHOrO (hepMeHTy 4u
JOTO TIOTIIEPEAHNKA, 30IABIIIEHUU PiBEHb SKWX IIPOSBASIE TOKCUYHY Aifo. Ao
TaKUX €H3WMOIATIN BIAHOCATHCS TAAAKTO3€eMis, Ai30COMHI XBOPOOU HAKOIIM-
YeHHS, AesIKi TAIKOTeHO3MU.

3. YTBOpPEHHS NPOAYKTY UM IIPOAYKTIB IIOOIUHOrO IIAIXY IlepeTBOpPeH-
HA cyOCTpaTy, SKUM y HOpMi He (pyHKIioHye. Hanprukaaa, ipu eHiarkeTo-
Hypil (peHIAaAaHIH HEe OKUCHIOETHCS B TUPO3WH, @ YaCTKOBO IIEPETBOPIOETHCS
y (PeHIAMOAOYHY, (PEHIATIIDOBUHOTPAAHY Ta (DEHIAOITOBY KHUCAOTH, dIKi He
3a3HAIOTh IIOAQABIINX IIePEeTBOPEHb, @ HAKOIIUYYIOTHCSA B OpraHi3Mi i IIpo-
SABASIOTH TOKCUYHY AifO, TIEpII 3a BCe, Ha HepBOBYy cuctemy. Cam eHira-
AQHIH y IMIABUINEHIN KIABKOCTI TAaKOJK, BIPOTIAHO, IIPOSIBASIE TOKCUYHY AlO.
QeniraHiH i aHOMaAbHI IIPOAYKTU HOTIO IepeTBOPEHHS BUAIASIIOTBCS i3
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ceyero, 10 BUKOPUCTOBYETLCSA Y CKPUHIHTOBUX AOCAIAKEHHSAX HOBOHAPOA-
JKEHUX 13 METO0 PAHHBOI AlJATHOCTHMKM 3aXBOPIOBAHHA.

KAhiniuHi IpOgBY A€AKMX €H3WMMOIATIM CIOCTEPIraloThCS ITiA, BIIAMBOM
BJKUBAHHS IIeBHUX AiKiB. [TopyIiieHHsI MeTaboAI3MY AlKapChKUX ITpelapaTiB
4y BiAMIHHA Bip HOPMHU PeakKllid OpraHi3aMy Ha HUX 3YMOBAIOIOTH PO3BUTOK
TOKCUYHUX ABULL, [ IpUKAGAOM MOKe OyTH Al MIOPEAAGKCAHTy AUTHUAIHY B OCIO
3 @HOMAABHOIO XOAIHECTePa30!0 MAA3MM KPOBI, IPOTUMAASAPIMHOIO IIpenapaTy
NIPUMaxiHy 41 CyAb(PAaHIAAMIAIB IIPU HEAOCTATHOCTI TAIOKO30-6-(hocaTtae-
TIAPOTE€HA3W epPUTPOIIUTIB.

MoneKyAdpHO-TeHHI CIIaAKOBI XBOPOOU 3yCTPIiYatOThCS AOCUTH PIAKO.
HabaraTo mommpeHinti XxBOpoOX, 3yMOBAEHI CIIIABHUM BIIAUBOM I'€HETHY-
HUX (pAaKTOPIB Ta YWHHUKIB HABKOAMIIIHBOTO CEPEAOBHUIIA. TaKUMU € IITHU30-
dpeHidg, acTMa, imeMiyHa XBopoOa ceplld, eCeHIliaAbHa TillepTOHid, BUpas-
KOBa XBOp00a, IIyKpPOBUHU AlabeT, MPUPOAKEHI BUBUX CTeTHA i BaAU CepIid
TO1IO. ['eHeTHMYHA (CIIAAKOBA) CXUABHICTE A0 TAKUX 3aXBOPIOBAHb YCIIAAKO-
BYETBHCS Ha 0araToOPakTOPHIM OCHOBI, TOOTO IOPYIIEHHS BiAOyBalOTHCH,
UMOBIpHO, y 0araTboX reHax. Popwdl XBOPHX AIOAEU OIABIIE CXUABHI AO
0araTo(pakTOPHUX 3aXBOPIOBaHb, HIK peIlTa HAaCEeA€HHd, OCKIABKA BOHM
YaCTIlIe YCHAaAKOBYIOTH AHOMAABHI T'eHH.

ANS BUSIBAEHHS CIIQAKOBUX IOPYIIEHb Y HOBOHAPOAJKEHUX AITEU AOCAI-
AKYIOTh eKCIIpec-MeTopaMM cedy abo KpoB. AjarHO3 MATBEPASKYIOTH BU3-
HAYEHHSAM aKTUBHOCTI aHOMAABHUX (DEPMEHTIB YU IHINX OIAKIB y CIIelfiani-
30BaHUX IIEHTpax. Y IIPAKTHUKy BIIPOBAAKEHO MACOBUM CKPUHIHT HOBOHA-
POAKEHMX Ha (DEHIAKETOHYPIiIO, FaAaKTO3eMII0, IIPUPOAKEHUN TIIOTHPEO3,
aAPEHOTEHITaABHUN CUHAPOM. [IpoBepeHHSI (hepMEeHTHOTrO i ITUTOreHeTUYHO-
IO @HaAI3IB KYABTMBOBAHUX KAITWMH aMHIOTMYHOI PIAMHU Ma€ MO>KAUBICTH
BCTQHOBUTH AlarHO3 3HAYHOI KIABKOCTI CIIQAKOBUX IIOPYIIEHb OOMIHY pedo-
BUH Ha PaHHIX CTAAISIX BariTHOCTI. Y IIMX BUIIQAKAX IIepepUBAHHS BariTHOCTI
CAY’KUTB 3aCO00M NPO(MINAKTUKM CIIQAKOBUX XBOPOO. AesdKi CIIaAKOBI 3a-
XBOPIOBAHHS MOJKHA AIKYyBaTH IIASXOM ITOBHOTO UM YaCTKOBOTO BUAYYEHHS 3
pallioHy KOMIIOHEHTIB Ki, OOMiH SIKUX IMOPYUIIEHUU (AaKTO3H, (PPYKTO3H,
deHiraNaHIHY), BBEACHHS B OpPraHi3M IPOAYKTY OAOKOBAHOI peakiiii (mipumi-
AAHOBUX HYKAECOTHAIB IIPU OPOTAUAYPIi) UM OIAKOBOTO IIPOAYKTY QHOMAAB-
HOTO TeHa (TOPMOHIB, OIAKIB Iha3MM KPOBI), HeMTpaAizaril i BUBEACHHST 3
OPraHi3My PEuYOBHH, III0 HAKOIIMYYIOTHCA (Mial Ipu XBOpoOi BirbcoHa-KoHO-
BAAOBQ, 3aAi3a MPH iAIONIAaTUYHOMY reMOXpOoOMaTOo3i), BBEAeHHS KO(DEepMEHTIB,
(bepMeHTIB, aAOTPaHCIIAQHTAllil (KICTKOBOTO MO3KY, II€UiHKW, HUPOK). Pos-
POOASIOTBECS T€HHOIH)KEHEPHI METOAU AIKYBAHHS CIIAAKOBUX XBOPOO.

4. TEHHA THO)XKEHEPIS

B ocTanHI pOKHU 3aBAIKHU YCIIiXaM MOAEKYASIPHOI 0iOAOTII PO3POOASTIOTH-
Cs METOAM, SKi AQFOTh MOJKAMBICTE IIPOBOAUTH MAHINYALLIIl 3 reHaMu 3 Me-
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TOIO BUAO3MIHU I'eHOTUILY, a OT’Ke, 1 (DEHOTUIIHUX O3HAK OopraHisMy. Ty ra-
Ay3b MOAEKYASIPHOI TEHETHKY, SIKa ONPAIlbOBYE METOAN KOHCTPYIOBAHHS He-
OOXiAHUX TeHIB 1 BHECEHH4 IX y KAITHMHY IOCIIOA@PS 3 MEeTOI BUAO3MIHU
FeHEeTUYHUX BAAQCTHUBOCTEN, HAa3UBAIOTH I'€HHOK IHKEHEePIEro.

Metoan reHHOI iHKeHepil YCIINTHO BUKOPUCTOBYIOTECS AAS 3'€AHAHHS
TeHIB Pi3HUX OPraHi3MiB (BIPyCYy i €yKapioTiB) 3 METOIO ITOKPAIlaHHA CIIaAKO-
BUX O3HAK OpTraHi3My (CeAeKIlid), IPOMUCAOBOTO OAEP’KaHH4A OiAKiB, fAKi €
TIPOAYKTaMM All Tepecap’KeHUX TeHIiB y KAITMHY i T.I. OAHUM i3 3aBAAHb
TeHHOI IH)KeHepil € CTBOPeHHS HOBUX (DEHOTUIIIB IIAIXOM NEePEeCapKu TeHIB
13 OAHOTO OpraHi3My B T€HOM IHIIIOTO, & TAKOJK BUIIPABACHHS CIIAAKOBUX
AeekTiB reHOMY, TOOTO AIKyBaHHS CIIAAKOBUX XBOPOO. ByKe opeprKaHO HOBI
dopMu MIKpPOOPTaHi3MiB, fIKi CHHTE3yIOTh KOPHCHI AAT AFOAMHM IIPOAYKTH,
30KpeMa AIKapChbKi PEYOBHUHM.

AAST METOAIB IepecapKy TeHiB HeOOXIAHUMU € TaKi CTaAil:

1) opep>kaHHA HEOOXIAHOTO reHa, ToOTO (pparmenHTa AHK, mo kopye
OiocuHTe3 BiATOBiAHOTO OiAKa;

2) opepskaHHS pekoMOiHaHTHOT (riopuatoi) AHK, To6TO 3'eAHaHHS OAep-
>K@HOTO TeHa 3 TaK 3BaHOIO0 BEKTOPHOIO MOAEKYAOIO;

3) nepenecennsa pekomMOiHaHTHOI AHK B KAITHHY perumieHTa;

4) kroHYyBaHHA pekoMOiHaHTHUX AHK (riOpuaHUX KAITHUH).

4.1. OpepXaHHS IOTPiOHOTO reHa

['eHm OAEPIKYIOTHCA 200 XIMIYHNM, 00 hepMeHTaTUBHIM CITOCOOOM. 3Ha-
IOYM NEePBUHHY CTPYKTYPYy OiAKa, MO>KHA BCTAHOBUTH ITOCAIAOBHICTH HYKAEO-
TUAIB Y T'eHi IJLOTO OIAKa, a AQAL XIMIYHHM CIIOCOOOM CHUHTE3yBATU I'eH OyAb-
aKOI AOBKMHM. CKAQAHIIIE 3aBAAHHSA — BUAIAWUTHA T'OTOBUM TeH i3 TeHOMY
KAITHHM, 00 T'eH 3aliMa€ AUIIle He3HaUHYy YaCTHHY B 'eHOMI I, KpiM TOTO, OKpeMi
TeHU PO3ALAEH] IHTPOHAMU Ha (DparMeHTH. 3a WX YMOB CIIOYaTKy BUAIATIOTH
i3 TkaunH MPHK, a paai Il BUKOPUCTOBYIOTH K MAaTPULIO A (pepMeHTaTuB-
Horo cuHTe3y KoMimeMenTapHoi AHK (kAHK). Llelr cuHTe3 3AIMCHIOETHCS 3a
AOIIOMOTOIO 3BOPOTHOI TPAHCKPUIITA3H, IKA 3HAXOAUTECS B AesiKx PHK-BMicHIX
Bipycax, mo 30epiratoTe reHetnuHy iHgopmariito B PHK, a ve 8 AHK. Takum
YMHOM, 3BOPOTHA TpaHCKpunTasa crepiry Ha MPHK crHTe3ye OpAHOHUTKOBY
kAHK, a B nopansitiomy, 3a yudactio AHK-mmoaiMepasy, A0OyAOBYETHCS ApyTa
autka KAHK. fIKmio B IHKyOalliliHe CepepOBHUILE, A€ 3HAXOAUTBCS 3BOPOTHA
TpaHCKpunTasa, AopaTy nesHy MPHK (Hanpukaaa, MPHK inTepdepony), To
CHHTE3YETBCS I'eH, KoMIeMeHTapHui 11iti MPHK, B KoMy 3aKOAOBaHa CTPyK-
Typa BIATIOBIAHOTO OinKa (HAIIPUKAQA, iHTephepoHy).

4.2. OpepxaHHs pekombOinanTHoi AHK

B npupopHUX ymMoOBax iCHye AEKIABKA CIIOCOOIB I'€HETHYHOI peKOMOI-
Harii. PekoMOiHarito reHiB abo HaOOpPy TreHIiB MO’KHA NPOBECTH TAKOX Y
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poOipIii 1 Ipy OBOMY OAEp’KaTH HOBI KOMOIiHaINl reHIB, gKi He ICHYIOTH Y
pupoAi. Hamtpukaap, i3 ABOX Pi3HHX BUAIB OpraHi3MiB MOJKHA BUAIAUTH T'€HY,
IO KOAYIOTH ABa Pi3Hi OiAKH, 3'€AHATH iX pa3oM i opepsKaTh HOBE TOEAHAH-
Ha reHiB. Taxi mrTyuyni pekombOiHanTHi AHK cAy>kaThb BUHATKOBO IIIHHUM
IHCTPYMEHTOM Y F'eHETUYHUX AOCAIAKEHHAX. KpiM TOro, BOHU MOJKYThb BUKO-
PUCTOBYBATHUCH i B NIPAKTUYHUX IIATX. PO3BUTOK METOAIB BUAIACHHS T'eHIB i
3'€AHAHHS IX Y HOBUX KOMOIHAITISIX CTAaAO HOBUM OiOXiMIYHUM AOCSITHEHHSIM,
110 BIAKpMBA€E HOBY €py B Te€HETUYHUX AOCAIAKEHHSX.

Ba>kamBa poAb y BUpIillIeHHI TpoOAeMM HMITYyYHOI peKoMOiHallii reHiB
HAAEKUTH BIAKPUTTIO PECTPUKIIIMHUX €HAOHYKAea3. Tak, SKIIO HeOoOXiAHO
3'epHaTv ABi ABoAaHITIOroBI AHK, $IKi BUAjAEHI i3 Pi3HUX OpraHi3MiB, TO KOXK-
HY 3 HUX OOpPOOASIOTH PECTPHUKIIMHOIO €HAOHYKAEa30H. BHACAIAOK ITHOTO
HacTae po3puB 000x AaHIoriB AHK 3 yTBOpeHHSIM y MicCIli pO3pUBY BiAKpHU-
TUX KiHITiB, Ki OyAyTh KOMIAEMEeHTapHI Mi>K cO00I0 B OOMABOX PO3IIIeIAe-
aux AHK. fAxiio tenep 3mimatu i AHK, Harpité i MOBIABHO OXOAOAWTH, TO
ix "Aumki" KiHIIi yTBOPSTH KOMIIAEMEHTApHi ITap¥ OCHOB, B Pe3yABbTaTi YOTO
BUHUKAE HOBa pekoMOiHaHTHa AHK, AQHIIOTU SKOI MaiOTh MOOAMHOKI PO3-
puBn (puc. 14.2). I'lipparoun taki AHK BramBosi AHK-Airaz nmpu HagBHOCTI

Cant pectpukuii
Micue poswenneHHs

HK, G 7
: ; N
Micue PosLenneHHs pecTpuKLiliHO0

po3LLeneHHs €HOOHYKIea3on 3 YTBOPEHHAM FIUMKMX KiHLiB

W,
M,

W
WA,

YTBOPEHHHA peKkoMbiHaHTIB
3a paxyHOK NUMKUX KiHLiB

N

N
N

OHKg

KoBaneHTHO 3 G,D,HaHi pekoMbBiHaHTHI
OHK
Puc. 14.2. YrBopennst pekomOiHaHTHUX AHK 3a A01moMorow pecTpukiiiiHOi eHAOHYKAea3u
Ta AHK-Airazm.

500



MJKepeA eHepril, YTBOPUMO HOBY KOBAA€HTHO 3IIMTy pekoMOiHaHTHYy AHK.
Anst 3'epnanns pparmenTiB AHK IIMPOKO 3aCTOCOBYETBCS Imie OAMH (hep-
MeHT — TepMiHaAbHa TpaHc(epasa. Bona 3paTHa mprepHyBaTté A0 3'-KiHIIS
AaumioriB. AHK 3HauHy KiABKICTH A€30KCHUPUOOHYKACOTUAHUX 3aAMIIIKIB.
TepmiHaabHaA TpaHcdepasa MPOSIBASIE CBOIO Aif0 0e3 MaTpHIli i 3paTHa Hapo-
ITyBaTH 3'-KiHIIEBi IIOCAIAOBHOCTI i3 HYKAEOTHAIB opHOro THIry. OTXe, A0 3'-
KiHIIIB OpHi€l i3 ABoAanIoroBol AHK moskHa popaBatu noai (IN)-xBoctH, a A0
3'-kinmiB aApyroi — moai (L)-xBoctu. Taki XBOCTM KOMIIAEMEHTApHI Mi’K CO-
0oro i 3a ix pomomororo MoykHa 3'epHaTH ABi AHK 3a paxyHOK yTBOpeHHS
KOMIIAeMEHTapHUX Map Mi>K OCHOBaMHU iX AMIIKMX KiHINB (puc. 14.3). 3mu-
BaHHS 3'epHaHMX TakuM crocoooM AHK sairicHioeTnes:t AHK-airasoro.

3a AOTIOMOTOIO IIMX Ta iHIMMX (pepMeHTIiB yrke 3'epaHaHo Oarato AHK,
OAEp’KaHMX Bip pi3HMX opraHi3MmiB. Hampukaap, AHK maBmsauoro Bipycy
SV40 6yaa BOypoBana B AHK dara A, To6TO GyAM 06'€AHaHI XpoMOCOMU
TBAapUHHUX 1 OaKTepiaAbHUX BipyciB.

BakarBa pOAB y CIIpaBl PO3BUTKY TEXHIKM OAEPyKAHHA PEKOMOIHAHTHUX
AHK Hane>KUTH OIIpanfoBaHHIO CIIOCOOIB BBEACHHS Uy KUX I'€HIB Y KAITHHY-
TOCIIOAAPS, A€ BOHM IIOBMHHI IHTETrpyBaTHUCh Y T€HOM KAITMHU. AAS IIHOTO in
vitro ren 3'epnyeThcs 3 meBHOO AHK, 1110 BUKOHYE POAB TIPOBIiAHMKA (BEKTO-
pa). Bektop — 1e yactmHa riopuatol AHK, gka 3abe3neuye MpOHUKHEHHS i
penniikatiito i B KAITUHI-TOCTIOA@Pi. HarmonmpeHiinmMy nepeHOCHUKaMH, SKi
BUKOPUCTOBYIOTh-

Csa A BHECEHHS 5" 3" |5’ 3’
Yy>KUX T'eHIB y Tre- 3 5'1 {3’ 5’
HOM KHMIIKOBOL1 I1a- OHK, OHK,

AWYKH, TOOTO BEK- ¥ +

TOpaMH, € IAA3Mi- ArT®  xaicr ALUTO XBiCT
an i AHK cpara A. ‘ noni (I) ¥ noni (L)
I[Thazmipm — 11 3
HEeBEAWKi KiAbIle- 3 vm
Bl ABOAQHIJIOTOBI XBICT
AHK, 11o 3Haxo- noni (I
ASITBCSI B OIABITIOC-

Ti BUAIB OaKkTepil.

Y KOXKHIM TAa3Mi- I

Al 3HAXOAUTLCS BiA,
2000 ao 100000 %

. Moni
OCHOB. ManeHbKi , ) h , i
IAA3Mi MO Pekom6iHaHTHa OHK, 3’eaHaHa i3 4BOX YacTuH, SKi
AR ) KY I_b NioTPUMYIOTLCH Pa3oM 3a paxyHOK KOMMNeMEeHTapHOi
OyTy HasIBHI B KAi- B3aemogii xsocTie noni (L) i noni ().

THHI B KiABKOCTi 20 Puc. 14.3. BukopucraHHs TepMiHaAbHOI TpaHcdepas3u AAS A0OY-

i OiAbIlle KOmMiti. aoBu kinmie AHK 3 Meroro 3aGesmeuenns ¢parmentis AHK
[Tha3MiAM Ha Ae- KOMIA€MEHTapHMMH AMNKHMH KiHISIMH.
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KiABKa TIOPSAKIB MeHIIl Bip ocHOBHOI Mo