MIHICTEPCTBO OXOPOvHI/I 3JIOPOB’Sl YKPAIHU
OJECBKHNU HAINIOHAJIbBHUU MEJUYHUHN YHIBEPCUTET

Kadenpa _ meamunoi Gioorii Ta ximii

(nazea kagpeopu)

METOANYHA PO3POBKA
A0 JIEKIIX 3 HABYAJIBHOI JUCHUIIJITHA

dakyJbTET, KypC CTOMATOJIOTIYHUM, 1, 2 Kype
HapyasipHa nucuuiuiiga biosoriuga Ta 0iooprasiysa Ximis

(hazea HagyanvbHol oucyunninu)

3aTBepaKeHo:
3acigaHHaM Kadeapu MearnyHoI 610J10Tr11 Ta XIMIT
OnmechKOro HaliOHaJIbHOTO MEAUYHOI'O YHIBEPCUTETY

IIporokon Ne 7 Bim ‘W% ” W 20Z4p.
3aBimgyBay Kadenpu /W// ['ennaniit CTETTAHOB

9




Po3poOHukmu:

CrenanoB ['.®. — n.mMe/.H., JOIIEHT, 3aB1lyBay Kadeapu
bypnina .®. — K.X.H., TOUEHT
[[IupukamoBa A.O. — K.X.H., JOLUECHT
Tepemenko JI.O. — k.010J1.H., IOLIEHT
Cropuuno O.B. — k.6101.H, T10LIEHT
I'pekoBa A.B. — K.X.H., TOIIEHT
BacunbeBa A.I'. — k.0.H., CT.BUKJIaga4
CemBanceka [.O. — K.T.H., CT.BUKJIaga4
Koctina A.A. — cT.BUKJIa1a4

I'pinina L.P. - acucrent

JimoBa A.A. - aCUCTEHT



Jlexuisa Ne 1
Tema: 3arajbHi noJ10:keHHs 0ioopraniyHoi Ximii. OcoduBoCTI Oy10BH 0i0Opra”HiyHUX
CIIOJIYK.
AKTYAJIBHICTh TeMH: Y MEANYHUX BUILAX XIMisl € QyHIaMEHTAIBHOIO 3aralbHOTEOPETUUHOIO
JUCLMIUTIHOI. 3HAaHHS XiMIl 3HAYHOIO MIPOK0 BU3HAYAIOTh TEOPETHUYHY 0asy JiKapsi BUCOKOL
KBayiikaiii abo MeAuKa, KUK NpaIioe B Taly3l MEIUYHOI HayKu. XiMisl 3aKiiaiae (Ppi3uKo-
XIMIYHY OCHOBY BUBUYEHHS (DYHKI[IOHYBaHHs O10JOTTYHMX CHCTEM PI3HOTIO PIBHS OpraHizailii,
BU3HAYa€ MOXJIMBICTh MIAXOAY 10 PO3IJISY Ha MOJEKYJSIPHOMY piBHI MPOIIECIB, IO
B1ZIOYBAIOTHCS B OpraHi3Mi Y HOpMIi Ta MPH PI3HUX MATOIOTLSIX.

Meta: CdopmyBaTu CUCTEMHI 3HAaHHS Mpo OYyIOBY OpraHiuHUX MOJEKYJN, iX
kinacugikalio, BIUIMB OKPEMHUX TPyl aTOMIB Ha XIMIYHI BJIACTMBOCTI, a TakKOX Ha
O10JIOT1YHY POJIb OpraHiYHUX CHoJayK. [losSICHEHHS MexaHI3MiB TOMOT€HHOro Ta
TE€TEPOreHHOI'0 PO3PUBY 3B'A3KY. 3pO3YMITH BILUIMB 3aMICHUKIB Ha PEakIliiiHy 37aTHICTh
OpraHIYHMX CTOJYK. 3aCBOITH MEXaH13M OpraHIYHHUX peaKiliil, HeOOX1THUM JJ1s1 BU3HAUCHHS
NOBEIIHKM CIOJYK 1 MOMNEePeNHbOI OpiEHTAlli MOMXJIMBUX MPOIYKTIB, II0 MAa€ BaXKIUBE
3HAYCHHS, SIK B CHHTETUYHIN XiMii, TaK 1 B OpraHiuyHIi MEAUYHIN XiMii.

OCHOBHI NOHATTSA: OpraHiyHa CIOJyKa, HOMEHKJIATypa, 130Mepisi, IHIYKTUBHUI e(]eKT,
me3zoMepHuil edekt, opientantu I ta Il pony.
IlnaH i oprasizaniiiHa CTPYKTYpa JIEKIii:
Teopis OynoBU OpraHiyHUX PEYOBHH.
Krnacudikaris opraniyHuX CHOJYK.
KapOoHoBi naHIoru, paaukaii, GyHKIIIOHAIBHI TPYITH, TOMOJIOTIYHI PSIH.
Homenkratypa opraniqHuX CIIOyK: TpUBiaibHa, parioHatbHa, [UPAC.
[30Mepist opra"iyHUX CTHOJYK.
EnextponHi 3MileHHS Y MOJIEKYJ OPTaHIYHHX CHOJyK: 1HAYKTHBHUH Ta
ME30MEpPHUN ePeKTH.
7. Kiracudikariis peareHTiB: Hykiaeop iy, eaeKTpodin, paguKay.

S Uk wh

3MicT JIeKIiHOro MaTepiary

BuBuenHs B3aeMO3B'SI3Ky MiXK OYyJOBOIO 1 BIACTUBOCTSAMH PI3HUX MPUPOJHHX 1
JIKapChKUX 3ac001B JOBENO, IO iX 01070TiYHA aKTUBHICTh 3HAYHOIO MIPOI0 BH3HAYAETHCS
MIPOCTOPOBUM PO3MIIICHHSAM aTOMIB 1 MOJEKYJ, SKi BXOJATH JO CKJIQAy IIUX CIOJYK.
KoMrmneMeHTapHICTh JIEKUTh B OCHOBI MPOIECIB TIAPOJI3y Xap4OBHX MPOIYKTIB IiJT
BIUTUBOM (hepMEHTIB (CTPYKTYpHa BiAMOBIIHICTh KOH(DIrypariii pepmMeHTy 1 cydcrparty) i
CHUHTE3y HOBHX CHENU(DIYHUX M1 BOrO OpraHizMy OiomojiiMepiB (MaTpUYHI CHHTE3U
O1JIKIB 1 HyKJIETHOBUX KHUCJIOT), 3aXUCHUX (IMyHHUX) peakiliii opraHizmy Ta iH.

Mexanizmu nii TikapchbKuX 3ac001B Ha OpraHi3M JIIOAMHY (HA BIAMOBIIHI peENITOPU
KIITHHHAX MeMOpaH) TakoXX OOyMOBJICHI TPOCTOPOBOIO OyJOBOIO IHMX CHOIYK 1
perenTopiB, MmO BiAMOBIAAIOTH M. BH3HAYEHHS MPOCTOPOBOTO PO3MIIMIEHHS aTOMIB B
MOJICKyJIaX OpraHIYHUX CITONYK, IO € O10JIOTIYHO aKTHBHUMH, MOJISATAE B MOCIIIOBHOCTI
BUSBIICHHS 1X OymoBHU, KOoH(irypaiii i KoHpopMaIrii.

BynoBy 610510T19HO aKTUBHHUX CIIOJIYK TOBOJSTH HA OCHOBI €JIEMEHTHOTO aHAII3y
(Bmict C, H, N, O, S, P tomo). [IpocTopoBa koH]iryparliss MOIEKyJ 0i0JIOT1YHO aKTUBHUX
PEYOBUH BU3HAYAETHCA FOPUAN3ALIEI0 €IEKTPOHHUX OpOiTanei aTomiB, 0 OepyTh y4acThb
B YTBOPEHHI XIMIYHHX 3B'S3KIB.



HomenkiiaTypa opraHiuHuX CHOJIYK

Homenknarypa — 1e cucrteMa @paBWiI, MOBa OpraHiyHoOi Ximii, sKa
BUKOPHUCTOBYETHCS JJIs MIEpeAayl B Ha3BaX OPraHIuHUX CHOJYK iX OyJOBH.

Huni 3aransHompuiinaTta cucrematuyHa HoMenkinatypa IHOITAK (IUPAC -
MixHapoJHUM COI03 TEOPETUYHOI 1 mpukiIaaHoi Ximii). [Ipasunamu [FOITAK no3BomnseTses
BXKMBAHHS OCOOJMBO YKOPIHEHHMX TpPHUBIAJbHUX HAa3B, SIKI ICTOPUYHO OYJIM MNEpUIMMU
(arreToH, riieposi, ackopOiHOBa KUCIIOTA 1 1H.)

Haitmupme B npaBmwiax cucteMarnuHol HomeHknatypu [FOITAK mnpencraBnena
3aMiCHa 1 paJuKaIbHO-(PYHKIIIOHAIbHA HOMEHKJIATYPH.

3aMicHa HOMeHKJIATypa

Jnist GopMyBaHHS Ha3BM 1O 3aMICHIM HOMEHKJIATypi HEOOXIJHO HacliayBaTH
HACTYITHHUH MOPSIIOK:

1. BuGpatu ronoBHuU kKapOOHOBHH JIAHITIOT 200 TOJIOBHY IIUKIIIYHY CTPYKTYDY.

2. Buznauntu crapury QyHKI[IOHATBHY TPYITY.

3. [IpoBecTu HyMepallito aTOMiB FOJIOBHOTO JIAHIIIOTa a00 ITUKITY.

4. TToOytyBaTH Ha3By OPraHIYHOI CIIOTYKH.

Bubip rojsoBHOro kapOOHOBOTO JIAHIIIOra MPOBOAUTHCS 3 ypaxyBaHHSIM HACTYITHUX
KPHUTEPiiB: MaKCUMaJIbHA JIOBXKHHA, MAaKCUMaJIbHE YMCIIO (PYHKIIOHATBHHUX TPYI, KPATHHX
3B’ SI3KIB.

BusnauenHst crapmoi (yHKIIOHAJIBHOT TPYNH MPOBOJUTHCS BIAMOBITHO [0
NPUBEICHOI TaOIMII, B SIK1H 111 TPYIY BKa3aHi B MOPSIIKY 3HUKEHHS CTapIIOCTI 3BEPXY BHU3.
Crapina rpyrma BiJOMBa€ThCs B HA3B1 3aKIHUCHHSIM.

[Topsimox crapmiocTi (GyHKIIOHATBHUX TPYM, IO BKa3ylOThcs 1 B mpedikci 1 B
3aKiHYEHHI1

dyHKIIHA TpyTia ITpedike 3aKiHUCHHS
-(C)OOH" - 0Ba KHMCJIOTA
-COOH Kapbokcu KapOoHnoBa kuciora
-SOzH Cynsdo CynbdoHoBa KHCJIOTa
(cynedokuciaora)
-(C)=N - Hitpun
0 Okco alb
7
—C
N
H
Oxkco OH
S~
_>c=o0
-OH ['iapokcu (okcH) 01
-SH MepkanTo T10]
-NH; AMiHO aMiH

*- AtoM KapOOHy, TOMIIICHUI B JTyKKH, BXOJIUTh O CKJIaay TOJOBHOTO KapOOHOBOTO
JAHLOTA.

IToO0ynoBa HA3BH OPraHiYHOI CIIOJIYKH
BusHauaoTh Ha3By TrOJOBHOTO JaHIora i (OpMyrOTh 3aKiHYEHHS 3aJIeKHO BIJ
cTapiioi (PyHKIIOHANBbHOI rpynu. Mipy HacCHMYEHOCTI T'OJIOBHOT'O JIAHIIOra BiJIOWBAIOTh



cydikcaMu: aH - HACHUYCHHUM KapOOHOBUM CKeEJET, €H - HasIBHICTb MOJABIAHOI 1 WH -
NOTPIKHOMY 3B'sI3Ky. BU3HauaroTh Ha3BY 3aCTYIHUKIB - MOJIOAIII (PYHKIIOHAJIbHI TPYIIH,
KapOOHOBI paJuKaiy, sIKl M03HaYal0ThCs MPUCTABKAaMU B €AMHOMY al(paBITHOMY MOPSIKY.

[TosoxKeHHsT KOKHOTO 3aCTyITHUKA 1 KOKHOTO KPaTHOIO 3B'SI3Ky BKa3ylOTh LU(POIO,
[0 BIJANOBIJAE HOMEPY aToMa KapOOHyY, 3 SIKMM IMOB'I3aHUI 3amMiCHHUK. [ KpaTHOro
3B'SI3KYy BKa3ylOTh HalMEHIIWA HOMEp aroMa KapOOoHy, NMpH SKOMY 3HaXOAUTHCS Len
3B's130K. Ludpu craBnsate nepen npedikcamu 1 micias cyikciB abo 3aKiHUSHHS.

Sk111o B crionyli € JeKiIbKa OJJHAKOBUX 3aMICHUKIB @00 KpaTHHUX 3B'A3KiB, TO Mepe.
BIJIMOBITHUM MMO3HAYEHHSM CTaBUTHCS MpediKe, 0 MHOXKUTD: 14, TPH, TETPa TOLIO.

Hwxue HaBeneH1 Aesiki NpuKIagu Ha3B 1o 3aMmicHid HoMeHknaTypi [FOITAK

3aMICHUK: TiIPOKCH
[onoBHUIA oH* Crapa
KapOOHOBU I - 4 13 2 1 - byHK11HA
JIQHITIOT - H;C-CH—-CH,-COOH rpymna — oBa
ovran 3-riApokcHOyTaHOBA KUCIOTA KHCJI0Ta

6 5 4 3 2 1
HOOC-CH,-CH,-CH,-CH-COOH

NH,

2-amiHorekcasn-1,6-mmuoBa kuciiora

TpuBiaabHa (icTOpuYHA) HOMEHKJIATYPA - TIEpIIa HOMEHKJIATypa, 0 BUHUKJIA HA
MOYaTKy PO3BHUTKY OpraHiyHOiI XiMmii, KOJM He icHyBajo kiacudikailii 1 Teopii OymoBH
OpTraHiyHUX CIOJIYK.

OpraHi4HAM CITOJTyKaM JaBaJIM BUIAIKOBI Ha3BH IO JDKEpETy OTpUMaHHs (I1aBlieBa
KHUCIIOTA, 10 TyYHa KUCJI0Ta, BaH1JIiH), KOJIKOpY a0o 3amaxy (apoMaTH4H1 CIIOIYKH), PiJIIIe -
3a XIMIYHUMU BJIACTUBOCTSAMH (T1apadinm).

barato TakWx Ha3B 4YacTO 3aCTOCOBYIOThCS jaoci. Hampukiazn, cedoBHHA, TOJYOI,
KCHJIOJ, OLITOBA KUCJI0Ta, MacjsHa KUCJI0Ta, BaJIEpiaHOBA KUCIIOTA, TIIILEpPOII, aJlaHiH Ta 1H.

CH,-CH—COOH
OH NH,

2-aMUHO-3-T1IPOKCUIIPOTIAHOBA KUCIIOTa (CEPHH)
CH,-CH-CH,

OH OH OH
[Ipoman-1,2,3-tpuon (Tiimepo)

B opraniunux crnoiykax aToM KapOOHYy MOXKe mepeOyBaTH B TPHhOX BaJCHTHHUX
CTaHax; IM BIIMOBINAIOTH Sp3, Sp2, sp- TiOpuamzamis. Y yciX BHMaAKaxX THIT 3B'SI3KY
OJTHAKOBHM - KOBAJICHTHHM HEMOJSApHUN abo mamomnoisipHuil. [lpoTikanHs Oyab-sKoi
XIMIYHOI peaKIlii CyMpOBO/KYEThCSI PO3PHBOM CTapWX 1 YTBOPEHHSM HOBHUX 3B'SI3KIB.
Hampsim peakiiii Bu3Ha4a€Thesi 3SMiHOKO BeTMYMHU BUTbHOI eHeprii ['106ca (AG). IIBuakicTs
MPOIECY BU3HAYAETHCS MIBHUIAKICTIO HAWOUIBIN MOBUIBHOI JMIMITYIO4Oi cTajli. OCKUIBKH
PO3pUB KOBAJEHTHOIO 3B'sI3Ky BUMarae 3Ha4HO1 BUTPATU €HEPrii, TO YacTO Nepiia CTaais €



HAWMOBUIBHINIOW, Yy 3B'A3KYy 3 YMM IIBUJKICTb OPraHiuHUX pEakUiid Habararo MeHIue
IIBUAKOCTI 10HHMX peakuiid, TOMy MO>XHAa BUBYATH iX NPOTIKaHHS B Yaci. MexaHi3Mm, Len
X171, 10 OMHUCYE, € TIMOTE30I0 YEProBOCTI MPOXOKEHHS CTaJlid 1 MOXKe 3MIHIOBAaTHUCS 31
3MIHOIO HAIlIUX ySIBJIEHb MPO 1eH MpoIiec.

[Ipupona xiMiuHOTrO 3B'A3KY Mepeadadyae 1 MEXaHi3M B3a€EMHOIO BIUIMBY aTOMIB,
0e3mocepe/IHbO HE MOB'A3aHUX OAWH 3 1HIIUM. EIEeKTpOHHI XMapu MOXYTh 3MILIyBaTUCS B
MOJIEKYJI TaK, 100 eNeKTpOHH "0OCIIyroByBajsu" HE JIMILIE Mapy aToMiB, IO YTBOPIOIOTH
3B'SI30K, @ TAKOX 1 1HII1 aTOMU. Tpeda BpaxoByBaTH, 1110 €JIEKTPOHHI XMapH HE MalOTh MEX
1, BIJIMOBIJTHO, MOXKYTh MEPEKPUBATUCA 1 BIUIMBATH OJIHA HA OJHY 4epe3 IpocTip (edexT
0JIs).

3HAYHOIO0 MIPOIO MPOCTOPOBUI BIUIMB BiIOYBA€THCA Y TOMY BHUIMAJIKY, SKIIO aTOMH
JOCUTD 30JIMAKEH1, OCKUTBKU B3a€EMO/II 0CIA0JIA€ThCA MPONOPIiHHE KBaApaTy BIACTaHI.

3/1aTHICTb MOJIEKYJIH JIO TUX 200 THIIMX THUITIB IEPETBOPEHb BU3HAYAETHCA MEPEYCIM
PO3MOIITIOM 1 pyXJIMBICTIO €JIEKTPOHIB, 110 3aJICKUTh Bl HACTYMHUX YNHHHUKIB!

1. TlonsipHicTh 3B'S3KIB.
2. lonsapuzyemicTh 3B'S3KIB.
3. CynpsiKkeHHs.

4. HancynpsbkeHnHsi, a00 TimepKOH'toraltis.

[neanpHui KOBaJEHTHUH 3B'SI30K MOKE ICHYBATH TUTBKU MK OJTHOP1IHUMH aTOMaMHU
abo rpymaMu aromiB. SIKIIO aTOMHM XapaKTepPU3YIOThCS PI3HOIO CIOPIAHEHICTIO 0
€JICKTPOHA, TO 3B'A30K MK HUMU 3aBXIU OyJie OUTbIT MEHII MoasipHUM. CIIOpiTHEHICTh 10
€JIEKTPOHA 3aJICKUTDh BIJ] MOJOXKEHHS €JIEMEHTY B NepioanyHiil cucteMi enemeHTiB [l. 1.
MenneneeBa. Bona 301ibIryeThes B iepioi 3imiBa HarpaBo (I), B rpymi - BiJf HU3Y 10 BEPXY
(I1).

C<N<O<F Br<CI<F

I I

B3aemHuii BILIMB aTOMIB
PeakiriiiHa 31aTHICTh CIIOJIYK 3HAYHOIO MIPOIO 3aJICKHUTh BiJI XapaKTepy pO3MOILTY
€JICKTPOHHOI IIUIBHOCTI B pearyr4mx MojieKyjax. HepiBHOMIpHICTP B PO3MOALTI
€JICKTPOHHOT IIUIBHOCTI € HACHIJKOM €JIGKTPOHHMX e(EeKTIB 3acTyIHHUKIB, IO
1IPO3AUISIOTHCS HA IHIYKTUBHUN 1 ME30MEPHUM €()EeKTH.

InaykTuBHMHT eeKT

KoBanenTHuii 3B'A30K HEMOJSpHHUM (HOTO €NEeKTpOHHA MIUIBHICTh PO3MOALICHA
PIBHOMIPHO) TUIBKH MPH 3B'SI3YBaHHI OJJHAKOBHX a00 OJIM3BKUX MO €JIEKTPOHETATUBHOCTI
atoMmiB. [Ipu comydeHH1 aTOMiB 3 Pi3HOIO €IEKTPOHETATUBHICTIO €IEKTPOHHA MIIIBHICTH
KOBaJICHTHOTO 3B'SI3KYy 3MillleHa y OiK OUIBII €IEKTPOHETAaTUBHOTO atoMa. Takuii 3B'S30K
nonsspuzoBanuii. [lomsipusaris He OOMEXYEThCS TUIBKM OJHHUM G-3B’SI3KOM, a
MOIIIUPIOETHCS TI0 JIAHITIOTY 1 BeJIe JI0 MOSBU HA aTOMaX YaCTKOBUX 3apsdiB (0):
SIII+ 8II+ 8I+ o+ -

C-C—-C—->C—-X

Takum 4MHOM, 3aMICHUK X BUKIIMKA€ MOJIApU3AIII0 HE Julie "cBoro" 6- 353Ky 3
aTOMOM KapOOHY, ajie nepeaae BIUIUB (MposBiisie €eKT) 1 Ha CyCiHI 6-3B°s13KU. Takuil BUj
€JIEKTPOHHOTO BIIMBY Ha3WBAETHCS 1HAYKTUBHUM 1 TO3HAYAETHCS .




[H1yKTUBHMI €EeKT - 1ie epeaayda eIeKTPOHHOTO BIUIMBY 3aMICHUKA IO JIAHLIOTY G-
3B’SI3KIB.

Hampsm  iHaykTuBHOro e(QeKkTy 3aMICHMKA MPUHHATO SKICHO OLIIHIOBaTH
MOPIBHSHHSM 3 aTOMOM T1IpOreHy, IHAYKTUBHUHN epeKT sikoro npuitHsaTuii 3a 0 (38'130k C-
H BBa)xar0Th NPAKTUYHO HEMOJIIPHUM )

o+  o- 0- O+
R —-CH; —- X R—- CH,—H R—>CH; « VY
X: -1 H:1=0 Vi +1

3amicHUK X, IO MPUTATYE €IEKTPOHHY IIIIBHICTh G- 3B SI3KYy CHJIBHIIIE, HI)K aTOM
BOJIHIO, TIPOSIBIISIE HETATUBHUMN 1HIYKTUBHUM eekT, - [. SIKuo  3amMicHUK Y B MOpIBHSHHI
3 atomoM H 30u1blye e1eKTpOHHY HIUIBHICTh B JIAHIO31, TO BiH MPOSIBISE MO3UTUBHUI
iHAYKTUBHUN edekt, +1. I'padiuno [-edexT 300pakyeThcsi CTPUIKOIO, CHIBMAIAI0YOI0 3
MOJIO’KEHHSIM BaJICHTHOT PUCKH 1 CIPSIMOBAHOIO BICTPAM y O1K O11bII€ €JIEKTPOHEraTUBHOTO
aToMma.

+1- EQekt MaroTh ankiibH1 TPYIIN.

CH,
CH,
HyC-=—C—=-H

CH,

CHs: +I CHs: +l

[300yTan Tonyen

(2-mMeTunmpormnan) (MeTunOCH3€EH)

binpmiicTes 3aMiCHUKIB BOJIOAIIOTH - |- edpexkroM 1 TUM OUIBIIMM, YUM BHIIE

€JICKTPOHETaTUBHICTh aTOMa, 110 YTBOPIOE KOBAJICHTHUH 3B'SA30K 3 aTOMOM KapOOHY.
5+ & 8+ &'+  5-
H;C — ClI HsC — CH,; — OH
Cl: -l OH: -I

COOH

COOH: -

[anykTuBHUIN eeKT 13-3a c1abKoi MOMAPU3YEMOCTI G- 3B’ SI3Ky 3aTyXxae uepes3 3-4 o-
3B’SI3KM B JIaHIIO31. Moro 1is HaWCHUIIBHINIE TPOSBISETHCS HA JBOX HAMOIMIKIUX
3aMICHHKIB aTOMiB KapOOHY.

Me3omepHuii egext
SAximo 1HAYKTUBHUN €(EeKT Mae MICIIe 3aBXIU, KOJIM B MOJICKYJIl € aTOMH 3 PI3HOIO
EJIEKTPOHETAaTUBHICTIO, TO JUIsl TPOSBY Me30MepHOro e(eKTy MOoTpiOHa HasBHICTH B
MOJIEKYJl1 3B'I3aHOi JAUISHKH (MIPUCYTHICTh OJMHAPHUX 1 TOABIMHUX 3B'S3KIB, IO
4epryoThes). Me3oMepHuid eeKT TakoK Ha3UBaAIOTh €(PEKTOM CYIPSKEHHS, OCKUIbKU
repenayda BIUIMBY BIIOYBAETHCA 32 CUCTEMOIO Tt- 3B SI3KIB.



Mezomepnuit edekt (M-edekr) - 1ie nepenada eIeKTPOHHOTO BIUIUBY 3aMiCHUKA 3a
CUCTEMOIO Tt- 3B’ SI3KIB.

3aMiCHUKHM, IO NIABUIIYIOTh €JIEKTPOHHY IIUJIBHICTh B 3B'SI3aHIM  CUCTEMI
MPOSBIIAIOTh MO3UTUBHUN Me3oMepHUil edekt, +M. Ilo3uTuBHUI Me30oMepHUN edekT
MarOTh 3aMICHUKH, 110 MICTATh aTOMHU 3 HEMOJIUICHOI €JEKTPOHHOK0 Maporo ado IUIUM
HEraTUBHUM 3apsJIOM.

) 0, 0

OH: +M HoN: +M Cl: +M
®denon AHIITIH XnopOeH3eH

3aMiCHUKH, LI0 BIATATYIOTh €JIEKTPOHHY IIUIBHICTh 13 CYNPSDKEHOI CHUCTEMHU,
NPOSIBIISIIOTh HETaTUBHUM Me3oMmepHuil edext, -M. Jlo HuUX BIAHOCATHCS HEHACHYEHI
yrpyIlyBaHHs, [IO3UTUBHO 3apsII’KEH1 aTOMU.

] OH
HO 0 5-
S+~ ) 84/
c~ 0=S%,

(\

5. Ot o+ 3+ 5+
H, CQC H—CQ) D D)
| 5- - 8- 5-
o+ o+
CHO: -M COOH: -M SOzH: -M

[lepepo3moain (3MilIeHHs) 3arajbHOl EJIEKTPOHHOI XMapu Tia nier0 M-edekrty
rpadiuyHO TIO3HAYAETHCS 3ITHYTUMHU CTPUIKaAMH, MOYATOK SIKMX IOKa3ye, ki p- abo 7-
CJICKTPOHM 3MIIIYIOThCS, a KiHEellb - 3B'I30K a00 aToM, M0 SIKHUX BOHHU 3MiIIyroThcs. Ha
KIHIIEBUX aTOMax i3 3B'SI3aHOTO JIAHITIOTa 3a3BUYail BKA3yIOTh YaCTKOBI 3apsinu. Ha BimMiny
BiJl 1HAYKTUBHOTO ME30MEpHUH e(deKT MepemnacThcs 3a CHCTEMOIO 3B'SI3aHMX 3B'SI3KIB Ha
3HAYHO OLIBITY BiJICTAHb.

B minoMy, mpu OIiHIN BIUIMBY 3aMiCHHKIB Ha PO3MOJLUI €IEKTPOHHOI IIUIBHOCTI B
MOJIEKYJII HEOOX1THO BpaxOBYyBaTH CyMapHY AiI0 1HIYKTUBHOTO 1 ME30MEPHOTO €(EeKTiB.
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H——(|J:O
XnopOeHs3eH AKpUIIOBa KUCIIOTA M-Kpeson
Cl: -1 >+M COOH: -I, -M CHas: +1; OH: +M > -l
Q) /O "
HO O
N~ Cé
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»

COOH (\

P,
O CH,

'NH,
bensenona kuciora OrnroBa KuciaoTa CynbdaniioBa KUcCiI0Ta
COOH: -1, -M COOH: - NHz: +M>> -|

SOzH: -1, -M

VYci 3aMICHUKH 3aJIe)KHO BiJl TOTO, MiJABUINYIOTh BOHM 200 3HIKYIOTH €JIEKTPOHHY
IIUTBHICTD B MOJICKYJTi, PO3TIISAIAI0THCS SIK €JIEKTPOHOAOHOPHI - ankiau, NHz -, OH -, - OR
a00 eJIeKTPOHOAKIIENTOPHI - rajoredu, -NO», -COOH, -SOzH, >C=0.

PearenTu opraniyHux peakuii

3a 4YucIOM MOJIEKyJ, IO OepyTh ydacTh B €JIEMEHTApPHOMY aKTi XiIMIYHOTO
MEPETBOPEHHS, OpraHiyHI peakiii HahvacTime OyBalOTh MOHOMOJEKYJISPHHUMHU a0o
OIMOJIEKYTISIPHUMU.

J1o MOHOMOJICKYJISIDHHX PEAKIii BIHOCATHCS peakilii JemuKiIizalii, Jucorarii,
BHYTPIIIHBOMOJICKYJIIPHI TIEPETpyMyBaHHs 1 TOMY MOIi0HE.

bimonekymsipHi peakiii MpoOTiKalOTh B PO3YMHAX 1 ra3oBii (asi, MPUMYCKAIOThH
HASIBHICTH IBOX KOMIIOHEHTIB B OpTaHIYHIN CyMIiIIi.

Hampuxknan,

CHsl + NaOH — CH30H + Nal

PeuoBuny, sika migmanacs IEpeTBOPEHHIO TiJ] 9ac X0y XiMIYHOI peakilii, Ha3UBalOTh
cyoctparom (CH3I). PeuoBuHa, mij ai€ro sKoro BigoOyBajgacs 3MiHa B CyOCTpaTi, HAa3UBaKOTh
pearentom (NaOH). Teuis peakuii 3a1eKUTh BiJ IPUPOJIH SIK CyOCTpaTy, TaK 1 pEareHTy.



VY Monekynax opraHiYHUX PEYOBUH OCHOBHUM THUIIOM € KOBaJE€HTHHUM HEMOJSPHUIN
3B'130K. [CHYIOTB J1Ba cIOCOOU PO3PUBY KOBAJIEHTHOTO 3B'SI3KY:

1. ['oMoniTHUHUNA PO3PUB (BUXOAATH BUIbHI PAJUKAIIH)
A:B - A-+B:
2. I'ereponiTuuHUi pO3pUB (YTBOPIOIOTHCS 10HH)

A:B — [A:] +[B]*
binbuiicTe opraHiyHUX peakiiid BiAOYyBalOThCS MK MOJEKYJIaMH, MOJEKYJIaMH 1
10HAMH, MOJIEKYJIAMH 1 BUIbHUMH paJIuKaIaMH.
Mexanizm peakuii (BUIbBHO-paJUKaJIbHUI a00 10HHMI) MOXXHA TPUITYCTHUTH,
BpPaxOBYIOUHU MPUPOAY CYOCTpaTy 1 peareHTy.
HyxneodinbHUMEU peareHTaMu € YaCTUHKH 3 €JeKTPOJOHOPHUMU BIACTUBOCTIMU:
- HETaTUBHO 3apsKEH1 10HU;
- CTIOJYKH, K1 MICTSITh HEMO1JIEH] eJIeKTPOHHI mapu (ocHoBU Jltoica);
- CIIOJIYKH 3 TIOJIBINHUMU 3B'sI3Kamu;
- apOMAaTHYHI CIIOJIYKH 1 TOMY MOJ10HE.
Jlo enekTpo(UIbHUX peareHTiB BIIHOCSATHCA YAaCTKH 3 EJIEKTPOHOAKIENTOPHUMHU
BJIACTHUBOCTSIMHU:
- IO3UTUBHO 3apsKCH1 10HU;
- CIIOJIYKH, SIK1 € aKIENITOpaMU eJEKTPOHIB (KUCIOTH JIroica); - TaJIOTeHU; - CIIOJTYKH,
AK1 MICTATh KapOOHUIBbHY TPyIy;
- alleTWJICHOBI TOX1/IH1 1 TOMY TMOI10HE.

OcCHOBHI THIIN i MEXaHI3MHU OPTraHIiYHUX peaKuii
ITo xiHIIEBOMY pe3ybTaTy OpraHiuHI peakIlii Mmiapo3iIsIOThCS Ha:
1. Peakmii 3amimenns (S) (Bix aHr. substitution - 3aMileHHs).
2. Peakii npuennanus (A) (Bix anri. addition - mpuegHaHHSA).
3. Peakuii eniminyBanns (E) (Bix anri. elimination - BifmieruieHHs ).
4. PeakIiii meperpyryBaHHS.

BpaxoByroun mpupoay aTakyrdoro peareHTy, MEXaHi3MU peakilii MOXYyTh OyTH
TaKUMHU: SR - paiUKaIbHE 3aMIIEHHS; SE - eeKTPOodIbHE 3aMillIeHHS; SN - HyKJIeopIbHE
3amilieHHs; Ag - enekTpodiibHEe TMpUEIHAHHSA; AN - HyKIeoUIbHE TpHETHAHHS.
[IpoTikaHHs peakilii 3aJICKUTh BiJ TUITY KOBAJICHTHUX 3B'A3KiB, CJICKTPOHHUX €(EKTIB B
cyOcTpati, MpupoIv aTaKyrouoi 4acTKH, 30BHIIIHIX YnHHUKIB (hv, P, T).

PaagukajibHe 3aMillileHHSI SR Yy HACHYEHOT0 ATOMa KapOoHYy
(Hacu4eHi ByrJieBo/IHi)

VY HacuyeHMX BYIVIEBOJHIB amiaTUYHOrO psAxy (adkaHax) € TUIBKH Sp3-
ribpuauzoBani atomu kapOoHy. [ns nux cnomyk xapaktepri HemomsipHi Csp3 - Csp3 o-
3B'13KM U mpakTU4HO HenoisipHi Csp3- H 6- 3B'S13KHM, 110 MatOTh JOCTATHIO MILHICTh 1 HE
CXHWJIbHI JI0 TETEpOJIITUYHOTO pO3pWBY. B pesynbTaTi HacwdeHi BYTJIEBOAHI 1HEPTHI Y
OUTBIIOCTI TETEPONITUYHUX peakiiii. MOXIMBAMHU I HUX 3aJUIIAIOTHCS PaJUKaIbHI
MIPOIIECH, PEaKIlii pauKaaIbHOro 3aMimmeHHs (SR).

["amorenyBaHHS - THTIOBUH TIPUKJIA PEAKIIIT paIUKaIBHOTO 3aMIIIEHHS 110 MPOTIKa€e
IO JIAHI[IOTOBOMY BIJIbHO-PaAUKAIIbHOMY MEXaHI3MY:

hv
CHj4 + Cl, — CH3CI + HCI



Metan Metunxnopua

MexaHi3M L€l peakiii BKIOYA€E AeKIIbKa CTali:

1. Imimiamis. Ilin niero kBaHTa CBITIa BIIOYBA€ThCS B3a€EMHE BIAIITOBXYBAHHS
aTOMIB XJIOPY 1 PO3PHUB 3B'SI3Ky MK HUMHU 3 YTBOPEHHSIM paJUKajiB XJ0py (ATOMAapHOIO
XJIOPY):

hv
Cl, —- CI-+CI

2. 3pocTanHs JaHmora. ATom XJIOpy aTakye MojeKyiay metany. 3B'si30k C-H B miit
MOJIEKYJIl pO3pUBa€Thcs roMoiiTHuHO. Ilpu 1mpomy yrtBOproroThess HC1 1 MeTunbHuUM
panukan CHs-. OctanHiil gani pearye 3 MOJIEKYJIOK XJIOPY, YTBOPIOE METUIIXJIOPHU] 1 aTOM
XJIOpY, AKUU POJOBKYE MPOLIEC:

Cl+H: CH; — HCIl + CHs-
CHs +Cl:Cl. — CH3Cl + Cl-

Takoro poay npouecu Ha3uBarOTh JAHLIIOTOBUMHU, OCKUIBKH 1110 YTBOPUBCS CIIOYATKY
OJIMH paJuKald XJOpy MOXe IHIIIIOBAaTH XJOPYBaHHS O0araThOX MOJIEKYJ METaHy.
Metunbauii paaukan CHs- - npocTuil opraHiyHMil BUIBHUNA pajuKall, HaJI3BUYAIHO
peakiiifHO3IaTHUM, [0 MOACHIOETHCS MPArHEHHSIM JA00yAyBaTH 30BHINIHIN €JeKTPOHHUN
pIBEHb JI0 CTIMKOTO OKTETY.

3. O0puB JIaHIIOTA MOXKE CTAaTUCS B PE3YJIbTATI HXKYCHABEICHUX PEAKITiN:
Cls + Cle — Cly;

CHse + CH3* — CH3-CHgs;

CHsze + Cle — CH3Cl

OxncHeHHS BYIJIEBOJHIB

BaxxnuBuii TUT pajiuKaibHUX TMPOLECIB - B3a€EMOJISl OPraHIYHUX CIOJYK 3 KUCHEM.
Monekyna kucHio € 6ipagukan -O-O- 1 Moke pearyBaTH 13 CIoJayKamH, , o Mictsatse C-H
3B'130K, MO PaJuKaJIbHOMY MEXaHi3My 3 YTBOPECHHSM T1APONEPOKCHIOB a00 MPOIYKTIB iX
MOJIAJIBIINX MTEPETBOPEHbD:

R-H + O; — R-O-O-H

OxucneHHsT OpraHIYHUX CIIOJYK KHUCHEM MOXK€ WTH B JIOCUTh M'SIKMX yMOBax B
opranizmi (in vivo). Jlo Takoro poay mporecaMm BiJHOCHUTBCS IEPOKCHIHE OKHCHEHHS
JIITTIB, 110 WJIe K BUTBHO PaJMKaIbHUM O0aratocTaaiiHUMA Mpoliec, B pe3yJIbTaTl BUXOIATh
MOHO- 1 IUKapOOHOBI KHCIIOTH 3 KOPOTIIMMH KapOOHOBMMH JaHIioramu. [lepokcumne
OKHCHEHHS JIMiAIB € MPUYMHOI0 YIIKOJKEHHS KIITHHHUX MeMOpaH (Hampukiaa, Mpu
MIPOMEHEBIM XBOPOOi).

EnexkrpodisibHe npueqHaHHSA AE
10 HEHACHMYEHMX CIOJIYK (AJKeHIiB, Ti€CHOBUX BYIJICBO/IHIB).

IlpuenHaHHs rajJJoreHOBOHIB 10 HECUMETPUYHHUX AJIKEHIB.



IIpaBuiio MapkoBHiKOBa

5-4~ O+
H,C—CH-=—CH; + HCI

H Cl

[Iponen 2-XJ0prnporaH

s peakuis MNOpPOTIKAE IO TETEPOJITUUHOMY €IEKTPOPILILHOMY MEXaHI3MYy.
EnexTpodinbHOI0 YacTKOK TYT CIYKHMTh HpocThii emexktpodin - mpoton H. IIpomec
BKJIIOYA€ JIBI OCHOBHI CTaii:

1. EnektpodinbHa aTraka NPOTOHOM aJIkeHa 3 YTBOpPEHHsM KapOokationy. Lls
MOBIJIbHA CTaJlisl BU3HAYAE MIBUAKICThH MIPOLIECY B IIJIOMY.

2. HykneodinbHa aTaka aHIOHOM XJIOpY KapOOKaTiOHY, 110 YTBOPUBCS, MPU3BOIUTD
710 KIHIIEBOTO MIPOAYKTY (IIBUJIKA CTa1sA).

Jnist i€l peakiiii BAKOHYBaTUMEThCA PaBUiIo MapKOBHIKOBA: y pa3i HECUMETPUUHUX
ankeHiB npu B3aemoii 3 pearenramu turry HX (HCI1, HBr, HoO, H2SO4 T1a 11.), riaporen
NPUETHYETHCS 10 HAMOUIBII TIPOreHI30BaHOI0 aTOMa KapOOHY MOABIIHOTO 3B'3KY, TOOTO
10 MICTUTh OUTbINE YKCIIO aToMiB ['iiporeHa.

Taxa Teuist peakilii MOsSICHIOETHCS TBOMa IPUUNHAMH:

l. m- 3B'I30K B MOJEKyJi MporeHa TMOJIPU30BaHa 3aBISKH TO3UTHBHOMY
iHaykTuBHOMY edekty (+1) metmnbrol rpynu. Tomy npotoH (H) npuennyerses 10 Toro 3
aTOMIB KapOOHY, SIKHi Mae YaCTKOBUI HEraTHUBHMIA 3aps (0-).

CH,

2. B pe3ynpraTi mnpue€qHAHHS TPOTOHA TEOPETUYHO MOXKIUBE YTBOPEHHS
KapOOKaTiOHIB JBOX THIIIB.

[Tepmmii 3 HUX 3HAYHO CTAOUTBHIIIE 3a APYTHi, OCKIIBKA B HIM IMO3UTUBHHU 3apsi
KOMITCHCY€EThCS 3a paxyHOK +] -epexra nBox rpym CHa.

* Cl
H3C——CH<—CH3

Cl

Peakuis rigparauii (MpueIHAHHSA BOIN)

+

H,C—CH, + HOH H;C—CH,—OH



€TaHOJI

- &+ H
H,C—CH—CH; + HOH ——> H;C—CH—CH,;

OH

[Iponan-2-on

Peakuii HyK/1€0(UIbHOT0 IPUEAHAHHA AN
Buxoasuu 3 po3noaisly €IeKTPOHHOI IIIJIHOCTI B MOJIEKYJI1 ajlbJAeriay, abo KETOHY,
MO>KHa 3pOOMTH BUCHOBOK, IO HAWOLIBII XapaKTEPHOIO PEAKIIIEI0 IS albAETI/IIB 1 KETOHY
€ peakuis HyK1eo(iIbHOro npuegHaHHs An, SIKy MOKHA 300paKyBaT 3arajioM y BUTJISIL
TaKOl CXEMU:

O - OH

R
5-
N (\ |

—O0 + Nu- R—C—Nuy —> R—C—Nu

/
R R' R'

ATaka HyKJIeo(iTbHOTO pearcHTy 3aJeKUTh Bl BEJIMYUHU YaCTKOBOTO TO3UTHBHOTO
3apsily Ha KapOOHUIBHOMY aroMi KapOoHy. 3HayHWW BIUIMB HAa BEJIMYHMHY O+ Mae
BYTJIEBOAHEBUH panukan. OCKUIBKY aJKUIbHI TPYIU MPOSBIAIOTh +1-edekT, To amidaruuni
aJIBJACT1/IM 3aBXK/IH € O1JIbIIE PEaKTUBHO 3IaTHUMU B Peakiisx Ay, HXK aimipaTHuIHUN KeTOH.
AnpaerinHa rpyna mMae cuibHHM - |- edekT, 3aBngku yomy aromu ['igporena y a-atoma
KapOOHY TMpUI0aBaIOTh MIABUIIECHY PYXJIUBICTh. AJBJETIIN BCTYNAOTh B PEAKIIIO
alBJA0JBHOI KOHJICHCAIll1, KaTamizaropaMu sikoi MoxyTh 0yTu KoCO3, K2SO3, CH3COOK
(conyk# 13 cTaOKUMU JTY>)KHUMH BIACTUBOCTSIMHU ).

MexaHi3M ajbI0JIbHOT KOHACHCAIlll HACTYITHUH:

R—=C—=C + HO- R—C—C + H,O
AN
1 H H i
H
KapOaHioH
| 0
ot 7
R—C—C + R—C—C -
" "
H H



o OH o
//0 HOH | /)
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Anpnons mpu HarpiBaHHi 0e3 BOJOBIAHIMAKOUMX 3ac00iB BIALIEIUISIE BOAY 3
BUHUKHEHHSM MPU LIbOMY HEHaCUYEHOT 0 ajbjaeriny. Llei npoiec Ha3uBaeThCsa KPOTOHOBOIO
KOH/ICHCALIEI0

O o

74 t° 74
R—CH,—C H—C|—C\ —_— R—CHZ—CH:(|J—C\ + H,O
R H R H
Peakuii esiekTpodisibHOTO 3aMillleHHSI B ADOMaTUYHOMY Py

HaliGinb1 TUIOBI 1Sl apOMaTUYHKUX CIIOIYK peakilii eJeKTpOo(UIbHOTO 3aMilleHHS

SE.

MexaHi3Mm peakiiid eJ1eKTPOQiIbHOTO 3aMillleHHSA
HasBHICTb T-€1€KTPOHHOI HIITBHOCTI 3 IBOX CTOPIH MJIOCKOTO apOMaTUYHOTO ITUKITY
BEJIE 10 TOTO, L0 apOMAaTUYHI CMOJIyKH OEH3€HOBOIO psAny (apeHH) € HykiIeodigamu 1y
3B'SI3KY 3 MM CXWJIbHI MiJAaBaTUCS €JIeKTpOo(dUIbHIN aTamil. Y 3arajbHOMY BUIJISIAL JUJIS
OeH3eHy peakilisi 3aMilIeHHs] MPOTOHA Ha 1HII eNeKTpodiIn Moke OyTH MpeacTaBicHa
TaKUM YMHOM:

H E
©/ +E+—>©/ + H'

3aragbHU MeXaH13M OUIBIIOCTI TAKUX PEaKIii BKJIIOYA€ HACTYITHI CTaIIi:

1. I'enepyeanns enekmpo@inbHoi Yacmku y NpUCymHoCmi Kamanizamopa.

2. Ymeopenus m-komniexcy (m-a0o0ykmy).

EnexTpodinbHa yacTka ataKkye apoMaTHYHHI CyOCTpaT, YTBOPIOIOYM HECTIHKHM T-
KOMIIJIEKC, B SIKOMY BOHa OJIHOYACHO TOB'I3aHA 3 yCiMa T-€NEeKTPOHAMHU apOMaTHYHOI
CUCTEMH.

E+

3. llepemsopenns T-KOMNIEKCY HA G-KOMNIEKC (N0BiIbHA cmaodis peaxyii)




Enexrpodin 3a0upae aBa €1EKTPOHU T-CUCTEMHU, YTBOPIOIOUU G- 3B'SI30K 3 OJIHUM 3
aToMiB KapOOHY OEH3EHOBOTO KUJIBIIS:

E+

o+

VY G-KoMIUIeKC1 apoMaTH4Ha CUCTEMa MOPYIIEeHa, OCKIIBKU OJIMH 3 aTOMIB KapOOHY
KUTBIS CTaB Sp3- riOpuan30BaHuM. YOTUPH T-€JEKTPOHA, K1 3aJIMIIUINCS, PO3MOJALICH]
MIX I'IThMa aTOMaMu KapOOHY, IPUUOMY HAHOUIBIINUN NeDILUT eTeKTPOHHOI IUTBHOCTI €
B OpPTO- 1 Mapa-MOJIOKEHHIX M0 BIHOIIEHHIO 10 3aMICHUKA.

4. Biowennenus npomona 8io o-KOMNIEKCy

ApomaTuyHa CUCTEMa BIJIHOBIIOEThCS (Opakyroua J0 CEKCTETy Iapa eJeKTPOHIB
MIOBEPTAETBECA B SAPO), TOMY II€H Mpolec € EHEpreTHYHO BUTIAHUM. [IpoToH, IO
BIJIIIETTHYBCSI, 3B'A3Y€ThCS 3 HYyKI€o(]iIoM.

o+

Peakuii ejiekTpodiibHOTO 3aMillieHHS
["anorenyBanns OeH3eHy y mpucyTHocTi kartanizaropa (FeCls - kucnora Jlwica). ¥V
BIJICYTHOCTI KaTaJli3aTopa OCH3eH He 3He0apBII0€ OPOMUCTY BOJY.

Br
F6C13

+ Brz —_— + HBr

25°C

HitpyBanHsi OeH3eHy TpPOBOASITH CYMINIIIIO KOHIEHTPOBAHWX HITPATHOI 1
Cynb(}aTHOT KUCIOT B CHIBBiAHOMIEHH] 1: 2; B pe3ynbTaTi TEHEPYETHCS KATIOH HITPOHIIO

(NO2").



NO,

-+ H,SOy4
+ H,0
+ HO%NOz 50 0C 2

HitpoOeH3eH MHUpPOKO BUKOPUCTOBYETHCS B MIPOMHUCIOBOCTI B SIKOCTI TOYAaTKOBOIO
NPOAYKTY sl peakuii 3iHiHa (oTpuMaHHs aHuTiHYy). Cynb@yBaHHS O€H30Jy TPOBOISTH
JTUMJISTYO0I0 CYIh(aTHOI KUCIOTOIO Y TPUCYTHOCTI okcuay cyibdypy (VI).

SO;H
SO,
250C

-+
+ HO%SO3H + HO

OpienTyroua ist 3aMiCHUKIB Yy 0€H3€HOBOMY SAPi

3a BIUTMBOM Ha peakilii eeKTpOoiIILHOTO 3aMIIIEHHS B apeHaX 3aMICHUKH JiISThCS
Ha JIB1 TPYTIH:

1. 3amicnuku (opienTyBaui) I poay

J1o HUX BITHOCATHCS AJIKiIBHI TPYIH, SIKI MAIOTh MO3UTUBHUM 1HAYKTUBHUHN edeKT (-
R: -CHs; -C2Hs 1a iH.); rpynu, 10 OposBIISIIOTH MMO3UTUBHUM Me3oMepHuid edekr: -OH, -
NH;, -OR, -NR; , mo MawTh eJeKTpOHOAOHOPHUN XapakTep MO BiIHOMIEHHIO 0
OEH3EHOBOrO SApA.

3amicHuku | poay (X)) MOJErmyrTh eleKTpodiibHe 3aMillleHHs B MOPIBHIHHI 3
HEe3aMIIeHUM OCH3EHOM 1 HAPABJISAIOTh ITPYIY, 110 BXOJIUTh, B OPTO- 200 Mapa-MoJI0KEHHS

X1 X X4
E
+ EY
_ > +
- HY
E

3amicHuku (opiearyBaui) 11 poay.
Jlo nux BigHOCcsThes rpymu: NHs®, N* R3 NO,, SOsH, C =N, CHO, COOH, mio
IPOSBJISIOTH 110 BiIHOIIEHHIO 10 OEH3EHOBOTO SApa CIEKTPOHOAKIEIITOPHUI XapaKTep 3a
paxyHOK HEraTHBHOIO IHAYKTHBHOI'O a00 HEraTHBHOTO ME30MEPHOTO €(PEKTIB.




3amicauku II pomy (Xi) yCKIagHIOIOTH peakuii €IeKTpO(]iIBHOrO 3aMilIeHHS B
MOPIBHIHHI 3 HE3aMIILIEHUM O€H3EHOM. SIKIIO B TSHKUYMX YMOBAX PEaKIlisi BCE 3K MPOXOAHTb,
rpyna, 110 BXOJUTh, BCTYNA€ B META-TIOJ0KEHHS:

X X

+ EY
- HY

E

Peakuii HyK/1€0(iJIbHOT0 3aMillleHHSA

MexaHi3M peakiii HykJIeo(pIIbHOTO 3aMIIIEHHS Kpalle BCbOrO pPO3rJsSAaTH Ha
NPUKJIAl TaJOTeHONOXITHUX HACHYEHUX BYrjaeBoAHIB. I[IIBHiKicTh 3aMilieHHS aToma
TaJIOreHy Yy PI3HUX TaJOreHOMOXIAHUX Pi3HA 1 3HAYHOIO MIPOIO 3aJICKUTh BiJl OYJI0BU
paaukana, 3 SKUM BiH TOB'SI3aHUN. SIKIIO MOPIBHIOBATH BIJIHOCHY IIBHAKICTH JY>KHOTO
rigpomnizy 6pomuctoro metmiry CH3Br 1 6pomucroro tperdyTuia (H3C)3CBr, To MoxHa
3pOOUTH BUCHOBOK, 1110 MIBUJIKICTh PEAKIIil raposizy OpOMUCTOr0 METUITY IPOIOpIIiiiHa SIK
KOHIIEHTpaIIii rigpokcuaaux ioHiB OH’, Tak 1 KoHIEHTpaIlli OpoMHUCTOr0 MeTHIa (PeaKilis
apyroro mopsaxky SNp).

Ilns GpomucTOoro TpeTOyTWMa IIBHAKICTh PpEaKIii 3aleXWTh TIIBKH  BiJ
koHneHTpaiii(H3C)3CBr 1 He 3anexutsh Bij koHneHTpaiii OH™ (peakiiis nepuioro mopsiaKy
SN)). i hakTu MOKHA MOSICHUTH, IPUITYCTHUBIIIH, III0 3aMIIIEHHS IPYU aTOM1 KapOOHY MOXKe
IIPOTIKATH T10 PI3HUX MEXaHi3MaXx.

Peakuist Hyk/1€e0QUIbHOTO 3aMillIeHHS SN
I"iapomiz 6pomucToro TpeTOyTHIIA MPOTIKAE B JB1 CTAIII:
1 cramis — o0opoTHa AMCOINallis rajJoreHoalkaHa Ha 10HU (MOHO-MOJICKYJISpHA
peakiris)

CH, CH,

H;C——C-=Br =—> H,C—C" + Br

4 |

CH, CH,

Hucoriaris Big0OyBa€eThCs MOBUIBHO, B PE3YJIbTATI YTBOPIOETHCS KapOKaTIOH.
Il cramis — ocBiueHmid KapOKaTIOH pearye 3 aTaKylOUWM PEareHTOM, MIBUAKICTH
10HHOI peaxilii TyKe BEJIHKa.



CH, C|H3

H,C—C'" + HO H,C—C—CH,

CH, CH,

[IBuakicTh peakilii B I[IJIOMY BHU3HAYAETHCS MIBUJIKICTIO HAWOUIBII MOBLIBHOTO
MpoLECy - IIBUAKICTIO TUCOLIaIli, TOMY YBECh MPOLEC 3aMILLEHHS TPOTIKA€E BIAMOBIIHO A0
KIHETUYHOT'O PIBHSAHHA peakiii 1 mopsaiky.

Peakuist HyK/1€0plIbHOT0 3aMillIeHHA SN2
Le#t mexaHi3M XapaKTepHUH IJIs1 peakllii r1iipoizy OpoMucToro Metuiy. ['inpokcu-
10H aTaKye MOJIEKYJITy OpPOMHUCTOTO METUITY, BUTICHSIOUM OpPOM Yy BUIJISIA1 aHIOHA, TPUYOMY
po3puB 3B's13ky C- Br 1 yrBopenHst HoBoro 3B'si3ky C-OH Bin0yBaoTbcsi CHHXPOHHO 4epes
YTBOPEHHSI TMEPEXiIHOr0 CTaHy OJHOYACHOTO KOOPJAWHYBAaHHS IM'ATU 3aMICHHUKIB.
HIBHUIKICTB T11poJIi3y onucyeThbes piBHSHHAM Il mopsaxy.

H H H
_/NBJr 5 i | ] )
HO + C —> Br P — HO"'/'C'\""BI‘ = HO—C—H + Br
AN
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Jly’)ke yacto peakilii HyKJI€O(UIBHOTO 3aMIIIEHHS CYIPOBOKYIOTHCS PEAKIIIEI0
eniminyBaHHs. lle moB's3aHO 3 THUM, IO OOWIBI peakilii MPOTIKAIOTh 3 YTBOPEHHSIM
OJTHAKOBOT'O MPOMI’KHOTO TIPOJIYKTY.

PosrnsiHeMo MexaHI3M peakIlii eniMiHyBaHHs Ha MPUKIaAl peakiii aeriapararii 2-
METHIOyTaHOJa- 2 3a HAsBHOCTI KaTamizatopa. Haifuacrimie 1o poJyib TParOTh KUCJIOTH
(H2SO4, H3PO4), kucii comi (KHSO4), okcuan (Al2Os, P2Os Ta iH.). [Topsiiok BiaiieieHHs
BOJM HaWJacCTIIle BIAMOBIa€ MpaBUiIy 3alIieBa - TIAPOreH MPU YTBOPEHHI MOJICKYJIH BOIH
BIJIIIEIIISETHCS BiJl aTOMa KapOOHY, 1110 € HAWMEHIII T1IpOBaHUM

H

i e
H,C—C—CH,—CH; =—>=  H;C—C—CH,—CH; =—=
| | - H,0
C C

H, Hj

. H3C—C+—CH2—CH3 == H;C—C—=CH—CH;

E .t
CH, CH;

Ha mepmriii cramii BigOyBaeThCsl mpHeqHAHHS Kartajiizatopa H' mo memomineHoi
enexktpoHHoi mapu OH-rpynu. YTBOPIOETbCSI OKCOHIEBUM KAaTIOH, SIKMM BiAIIEIIISE
MOJIEKYJIy BOJIA 1 NEPETBOPIOETHCS Ha KapOKaTiOH, CTa0LIi3alisi SIKOro BIIOYBA€THCS
HUISIXOM BIJUIEIJIEHHS NpoToHA. Tak BIIOYBa€eThCs perenepailis kataiizaropa. Po3risnyTi



MEPETBOPEHHS OpraHIYHUX PEYOBUH TOPKAIOTHCA CHOJNYK, B SKUX aTOM KapOOHY
3HaXOJUTHCS B IEPIIOMY BAJICHTHOMY CTaHi (sp3- riopuauzaiiis).

Mexani3m peakuii ecrepudikamii
TakuM yMHOM, PO3yMIHHS TOro, SIK came BiAOYBalOThbCS pEaKIil 1 SIKI YMHHUKU

BHU3HAYAIOTh iX HANpsM, - HAHOUIbII Ba)KJIMBE JOCATHEHHS B OpPraHiuHii Ximii, sike Mae
3HAYEHHs J1s1 610JI0T1i.

9] HJ 5 04 EDVELL. Jo
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Mexanizu peawyii

O o CI}H
.
1::5;1;: H.C —C: +H = H,C —('Ij * VIEOPEHHA KapOoKaTioHy,
OH OH
0OH 0OH
e H.C—C® 4 (T30—CH, o H.C-C—0_c g, FEIsodimne
cTamia 3 % = s 3 T C.Hs mpuemmama
OH H OH H ETEHOY,
O—H
OH -H,0 G{i = °
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cTagin 3 C:H:_: _-_ch—g_OC:Hi _-'_- H_:C_C‘
OH H OC,H,
BiOMIETIIEHHA BOJIH
T HeIpoT OHYEAHEA
Kapd OKATi OHY.

Xo4a XiMisl )KMBOI KJIITHHU 1HOJI 3HAYHO BIJPI3HIETHCS BiJ JJaOOPATOPHOI peakiiii,

HeMae HisSKUX MJICTaB BBAKATH, IO THUIW pEakilid 1 YMHHWKH, [0 BIUIMBAIOTH HA iX
IPOTIKAHHSI, € PI3HUMU JIJI OpraHivyHo1 XiMii 1 61070r1i. [TiATBEpKEHHAM 1IOTO MOXKE Oy TH
BeJIMKA KIJIbKICTh 010XIMIYHUX pPeaKIliil.

3arajibHe MaTepiajibHe Ta HABAJbHO-METOAMYHE 3a0e3MeYeHHs JIeKIIil:

Po6oua nporpama HaBYaIBLHO1T JUCITUATIIIIHH

Cunabyc

MeTtoau4Hi peKOMEH/Iallii 10 caMOCTIHOT poOOTH 3/100yBaviB BHUIIOI OCBITH
MynbTUMEIHHI Tpe3eHTarrii

1.

2.

Iurannsa ajs CAMOKOHTPOJIIO:

bioopraniuna xiMis Sk HayKa: BUSHAYCHHS, MMPEIMET 1 3aBIaHHS, PO3ALIH, METOIU
JOCIIKEHHS. 3HaYeHHS B CUCTEMI BHIIIOT MEJUYHOI OCBITH.

Knacudikamis opranigyHux Ccrmoiayk 3a OyJ0BOIO KapOOHOBOTO paauKaly Ta
MPUPOAOI0 PYHKITIOHATHHUX TPYII.

HomenknaTypa OpraHiyHMX CHOJYK: TpHUBialibHA, pallioHaIbHA, MIKHAPOJIHA.
[IpuHUMNM YTBOpEHHS Ha3B OpraHIYHUX CHONAYK 3a HoMeHkiatyporw [FOITAK:
3aMICHUKIB, paJuKaIbHO-(PYHKITIOHATHHUH.

[Tpupona xiMIiYHOTO 3B'I3Ky B OpPraHIYHUX CHOJyKax: TiOpuam3aiiis opoitainew,
€JIEKTpOHHA Oy/10Ba CIOJIYK KapOoHY.

[IpoctopoBa  OymoBa  OlOOpPraHiuHMX  CIOJYK:  CTEpPEOXIMiuHI  (OPMYJIH.
CrtepeoizoMepu: TE€OMETPHUYHI, ONITHYHI.



6. Tunu peakuii B OloopraHiuHii xiMmii: knacudikaiis 3a  pe3yabTaToM
(cipsAMOBaHICTIO) Ta MEXaH13MOM peakiii. [Ipuknanu.

Cnncoxk BUKOPUCTAHMX JKEpeJI:
OcHoBHa:

1. Bionoriuyna i 610opraniuna ximist: ¥ 2 kH. Ku. 2: bionoriuna ximist: [linpydHuk pis
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepxeno MOH / 3a pen. 0.1. I'yGebkoro, 1.B.
HixxenkoBcbkoi. K., 2017. 544 c.

2. bionoriuna i 610opraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [liapyunuk ams
men. BH3 1V p.a. 2-re Bunm.,, Bump. 3arBepmxkeno MOH / 3a pen. b.C.
3imenkoBchkoro, I.B. Hikenkoscerkoi. K., 2017. 272 c.

3. T'oncekuit S.I., Makcumuyk T.II., Bioximis mogunu. Iliapyynuk. TepHOmiIb:
Ykpmenknura, 2020. 736 c.

JlonaTkoBa:
1. Bionoriyna ximisa: miapyunuk / O.f. Cxusapos, H.B. ®@aprymiok, T.I. bongapuyxk.
Tepuonins: TAMY, 2020. 706 c.

Jlekuis Ne 2

Tema: Jlimigu, docdoaimian, crepoigu: BJACTHBOCTI Ta 0ioJOriYHA POJIb.
Xapakrepuctuka ¢QocdouaimigiB Ak  (PYHKIiIOHAJIBHUX KOMIIOHEHTIB
OiomemOpaH.

AKTYaJbHicTh TeMu: Jlimiam, HapiBHI 3 IHITUMHU OPTaHIYHUMU CTIIOJIYKaMHU, € CTPYKTYPHOIO
OCHOBOIO BCiX JKMBHUX OPTraHi3MiB 1 BIiJIrpalOTh BaXJIMBY POJIb Y IMpoIecax
KUTTENISUIBHOCTI. JIiMiM BUKOHYIOTH TUIACTHUYHY, €HEPIeTHYHY, PEryJsSTOpPHY,
3axucHy GyHKIii. Xupun — 00OB'S3KOBHI KOMIOHEHT iki. 3HaHHSA OYIIOBH,
XIMIYHAX BJIACTUBOCTEN JNIIAIB HEOOXIAHO [UIA MNOMAJIBIION0 BHUBYEHHS 1X
OlosoriyHMX (QyHKIIN B Kypcax Oiojoriynoi Ximii, ¢izionorii. IlopymenHs
mimigHOro OOMIHY BIiAOMBAETHCS HA 3arajlbHOMY CTaHI OpraHi3Mmy. 3HaHHS
3arajlbHUX BIJIACTUBOCTEH JIIMIIIB (OMIIFOBAaHMX 1 HEOMUJIIOBAHUX) JO3BOJIHUTH
MaiOyTHIM JIIKapsIM 3p03YMITH TATOT€HE3 3aXBOPIOBAHb, IPAMOTHO JA1arHOCTYBAaTH
H0T0 1 BUPIIIYBAaTH MUTaHHS JIKApCHKOI Teparii.

Meta: cdhopmyBaTd CHUCTEMHI 3HaHHS Npo OyI0OBY, XIMIYHI BJIACTUBOCTI Ta

010JIOTIYHY pOJb MPOCTUX OMWIIOBAHMUX JIMIAIB — TPUANMITIINEPOTiB 1 iX

CTPYKTYPHHX KOMIIOHEHTIB SIK XIMIYHY OCHOBY JUISI BUBYEHHS CTPYKTypH

OiomoriyHUX MeMOpaH 1 MPOLECiB JIITiTHOTO OOMIHY.

OCHOBHI NOHATTS: JITIU, BUII KXUPHI KapOOHOBI KUCIOTH, aMIHOCITUPTH, KiIacudikarlis

JIITITIB.

IlnaH i oprasizauiiiHa CTPYKTypa JIeKIlii:

1. OCHOBHI CTPYKTYpHI KOMITOHEHTH JIIITi/TiB.

2. Knacudikamis mimiaiB ta ix 6ionorigdi GyHKITII.

3. OcobmuBocTi OyAOBH CTPYKTypHHX KOMIIOHEHTIB OMMIIIOBAHUX JIIITi/TiB
(rpumarunrmineponi): BXXK (Hacuueni 1 HenacuueHi) Ta couptu (O6aratoaToMHi 1
OJTHOATOMHI ).

4. YMOBU OTpUMAaHHS 1 T1IPOJIi3y TPUALMITIILEPOITIB.

5. Xi1MI4HI BJIACTUBOCTI JIII/I1B.




6. XKupu, Macia, Bick. IX KOHCHCTeHIIis 1 XiMiuHi BIaCTHUBOCTI.
7. AHaNITUYHI XapaKTEPUCTUKU KUPIB.
8. [loBepxHEBO-aKTUBHI BIACTUBOCTI JiMi/IiB, AU(UIbHA Oy10Ba iX MOJEKYI.

3MICT JIeKWiHHOT0 MaTepiajry
Jiniou - ue xupononiOHI PEYOBHHM, L0 BXOASTH JI0 CKJIaAy *KUBUX OPraHi3MiB,
MOTaHO PO3YMHHI Y BOAl 1 10Ope pO3UMHHI B HEMOJSPHUX OPraHIYHUX po3uMHHUKAX. [1if
LI€I0 HA3BOIO 00'€IHYIOThH PI3HI MO XIMIYHINA Oy0B1 1 610J0TTYHUM (DYHKI[ISIM PEUOBHUHH,
AKi OTPUMYIOTh 3 POCIMHHUX 1 TBAPUHHUX TKAHUH HUIAXOM EKCTPAKIl HEMOJSIPHUMHU
OpTraHiYHUMH PO3YNHHHUKAMH.
Kuaacudikauis jginigis

JIITIIN migpo3aiisitoTh Ha
- IPOCTI (TPUTITIUEPUAH, BOCKH)
- cknaaHi (pocdominiau, cHiHTOMII AN, TIMONPOTETHHU, TIIIKOJIIMIIN)
- crepoinu (1 X MOXi/Hi) - 130MPeHOIAM (BITaMiH A, KapOTHUH, JIKOMIH, TEPIICHHU)
- rpyna iHmux ( AUaIIrTIIepUHH, BUILI KapOOHOB1 KUCIOTH 1 TaK J1aji).
3aJIe)KHO BiJ 37aTHOCTI JO TIAPOII3Y 3 YTBOPEHHSM COJICM BUIIUX >KUPHHUX
KUACTOT (MWI) JIIMIIW AUISTH HA OOMUJIIOBaHI 1 HEOOMUITIOBAHI.
OoMuIIoBaHi Jimian
OOMuMITIOBaH! JIIMIINA CKIaIAI0ThCS 3 JBOX a00 OUIbIlle CTPYKTYPHUX KOMIIOHEHTIB,
Ha SIK1 BOHU PO3IICTUTIOIOTHCS MPH T1IPOJIi31 Mif 11€10 KUCIOT, JIyTiB a00 (pepMEeHTIB Jiinas.
Knacugikauia i ocnoeni cmpykmypui Komnonenmu
OCHOBHMMH CTPYKTYPHHUMH KOMITIOHEHTaMH OOMWJIIOBAHUX JIIMIAIB € CHUPTH 1
BUIII )KUPHI KKCI0TH. OOMIITIOBaHI JIMAX CKIATHINIOT OYI0BU MOXKYTh MICTUTH 3aJTUIITKH
dbochopHOT KUCITOTH, aMIHOCTIMPTIB, a TAKOXK 3aJIUIITKH MOHO- 1 OJIITOCaxapu/IiB.
Buwi orcupni kucnomu - 11e KapOOHOBI KUCTIOTH, HacH4YeH1 a00 HEHaCUYeHI1, BUITIEH]
3 )KMPIB IUIAXOM Tiapomizy. s ix Oy1oBu XxapakTepHi HACTYITHI OCHOBHI OCOOJIMBOCTI:
o  MalOTh HEPO3TATyKEHY CTPYKTYpPY 3 TapHUM YucIoM atoMiB kapOoHy Bia Cz 10 Ca,
ajie HaifuacTimie 3ycTpiuatoTbest Kuciaotu ckiany Cie, C1g Ta Coo;
o HEHACWYCHI KUCIIOTH, K IIPABUJIO, MICTATH IMOJABIMHUHN 3B'I30K B MOJI0KEHHI 9;
o  SAKIIO MOJBIMHUX 3B'SI3KIB JICK1JIbKa, TO BOHH po3iieHi rpymnor CHy,
o TIOABIMHI 3B'SI3KM B HECHACHUCHUX KHUCIIOTaX MAIOTh ITUC-KOHQITYypaIIito.
OcHOBHI dcupHi Kuciomu y ck1aoi ainiois.

Hazga Yucno dopmyna Crtpykrypa
atomiB C
Hacuueni
Macisaa C4 C3H7COOH CH3(CH2)2COOH
Kanponoa Cs CsH11COOH CH3(CH3)4sCOOH
KaHpI/IHOBa Cg C7H15COOH CHg(CHz)eCOOH
KaHpI/IHOBa Clo C9H19COOH CH3(CH2)8COOH
.HaypI/IHOBa C12 C11H23COOH CH3(CH2)10COOH
MupucTiuHOBa Cua C13H27COOH CH3(CH3)12,COOH
[TanpmiTHHOBA Cis C15H3:COOH CHj3(CH3)14COOH

CreaprHoBa Cis C17H3sCOOH CHj3(CH3)16COOH



AaniHOBa Czo C19H39COOH CH3(CH2)18COOH

Henacuueni
OneinoBa Cis C17H33COOH 10 9 COOH
B i N
Jlinonena Cis C17HzCOOH 13 12 10 9 COOH
JlinonenoBa Cis C17H2sCOOH 16 1513 12 10 9 COOH
ApaxinoHosa C2o C19H3:COOH 151412 119 & 6 5
CHor e = e = = C

[To TONMOXEHHIO TOABIMHOTO 3B'SI3KY BIJHOCHO OCTaHHBOTO aToMa KapOOHY
MOJIIHEHACUYEH1 KUPH1 KUCJIOTU JIJIATh HA

*®-6- xxupHi kucnotu - jiHoineBa (C18: 2, 9,12), y-nminonenosa (C18: 3, 6,9,12),
apaximonoBa (C20: 4, 5,8,11,14). Ili xucnoru ¢opmyrTs BiTamiH F 1 MicTaThCcsl B
POCJIMHHUX OJIisIX.

*®-3-kUpHI  kuciaotu -o-miHoseHoBa (C18: 3, 9,12,15), TtHMHOMOHOBA
(eiikozomnenTaeHoBa, C20: 5, 5,8,11,14,17), knymaHoioHoBa (1eko3omneHTacHoBa, C22: 5,
7,10,13,16,19), nepBoHoBa (mexo3orekcacHoBa, C22: 6, 4,7,10,13,16,19). HaiiGinbim
3HAYHUM JKEPEJIOM KHUCIIOT 1€l TPYIH CITY>KUTD KHP pUO XOJIOTHUX MOPiB. BUKITIOUCHHSAM
€ 0-JIIHOJICHOBA KUCJIOTA, HAsIBHA B KOHOIUISTHOMY, JIBHSIHOMY, KYKYPYA3SHOMY OJTisiX.

Henacuueni xupHi1 KUCIOTH (JIIHOJIEBA, JIIHOJICHOBA, apaxXiJIOHOBA) € HE3aMIHHUMH 1
MOTPAIUIAIOTh B OPraHi3M JIIOJMHU B OCHOBHOMY 3 POCIMHHHMMU OJisiMu. HacudeHi xupHi
KHUCJIOTU CUHTE3YIOThCS B OPraHi3Mi 3 OIITOBOT KUCIOTH (DEPMEHTATUBHUM ILISIXOM.

VY ckitani JimiaiB BUIII )KUPHI KUCJIOTH 3B's13aH1 €CTEPHUMU a00 aMiTHUMU 3B'I3KaMHU
31 CIIUpTaMU, HAWBaKIUBIIMIMMHU 3 SKUX SBISIOTHCS TPHOXAaTOMHHMM CIUPT TIHIEPOI i
aMIHOCTIMPT C(PIHTO3HH.

H,C — OH

| CH—(CHp)z-CH =CH —(le —[;le ~CHy-OH
: (|:_ OH OH NH,
H,C—OH COHMHIOZMH
TITIEPOT

BiamosinHo 710 X XiMi4HOT Oy710BH 1 610710TTYHUX (QYHKIIIH pO3PI3HSAIOTH TPU OCHOBHI
rpynu OOMUITIOBaHUX JIMIIB : HEUTpanbH1 Jimian, Gpocdominmian i raikomimiam.

1.2. HeitmpanwHhi ainiou
He#iTpanbai nimiam € ecrepaMyd BHUINMUX JKAPHUX KHUCIOT 1 CHOHPTIB (BUIINX
OJTHOATOMHHMX, TJINEPOdy, XoJecTepuHy 1 1H.). HaiiOGinmpm BakIMBUMH 3 HUX €
TPUAITMITIIICPH/IH 1 BiCK.
Tpuayunzniyepudu
Tpuayuneniyepuou - 11e €CTEPH TIILEPUHY 1 BUIIUX KUPHUX KHUCIIOT.
3aranbHa Gopmya:




[lfng—D -CO—R"

CH -0 -CO—ER"
| i
CHy-0 -CO—FR'
[IpocTi TpHALMITTIIEPUIN MICTATH 3aJIMIIKKA OJTHAKOBHX, 3MIILIaHI, - PI3HUX KUPHHUX
kucnoT. Ha3zu TpuanunriinepuaiB OyayloTbcs Ha OCHOBI HAa3B allMJIbHUX 3aJIMIIKIB, 110

BXOJATH A0 CKIIaAy KUPHHUX KHUCIIOT.

FHQ-D—CD— Cy7Hz3 FH;—D ~C0— C7Has

(le -0 —CO— Cy7Haz cle -0 -CO— Cy7Hss
CHy- O —C0O — Cy7Has CHy-0O -CO — Cy7Has
TRHONEWHOWNTNHUERKH OHCTEAPKHOKN -E-D_I'IEI-*IHIIIH.I'IFJ'IHLI,EFIHH

3MilllaHl TPUALMWITIILNEPUIA MOXYTh MICTUTH XipaJbHUH aToM KapOOHY B
MOJIOXKEHHI 2 1 MaTU €HAHTIOMEPH, HATTPUKJIIA;
lling—D -C0O— Cy7Has
*CH -0 -CO— Cy5Hz
|
CHy-C —C0 — CysHy

Tpuanunriinepuau - MaloONoOJIApHI, HE PO3YMHHI y BOJAI PEYOBHHH, OCKIIBKH iX
MOJIEKYJIA HE MICTITh CHJIBHOTIOJSIPHUX a00 3apsyDKEeHUX Tpym. Tpuaririinepuan, mo
MICTSITh TEPEBAKHO 3aJUIIKKM HEHACMYEHHMX KHCJIOT, 32 3BHYAWHUX YMOB € PIIWHAMH,
HACUYECHHX KUCIIOT - TBEPAUMH peYOBHHAMU. BOHU BXOASATH 10 CKiIaay TBAPUHHUX KUPIB 1
POCIIMHHUX OJI1H, sIKI € CyMIIII TpHAIWITIIIIepU1iB. TBaprUHHI )KHUPHU MICTATh B OCHOBHOMY
TPUALIMIITIIIEPUIH 13 3AIMIIKAMHU HACUYEHUX KUCIIOT 1 TOMY MalOTh TBEPAY KOHCUCTEHILIIO.
PocnunHI 07111 BKJIFOYaIOTh B OCHOBHOMY 3aJIMIIKKA HEHACUYEHUX KUCIIOT 1 € PITUHAMHU.

TBepai »upu MpH MiJBUILEHHI TEMIEPATYpH IMEPEXOJATh B PIIKHI CTaH B MeXax
JESIKOTO 1HTEpBajdy TeMIepaTyp, OCKUIBKM BOHU CKJIQIAlOTBCA 3 CYMIIll Pi3HHUX
TPUTIIILICPHIIB.

Ximiuni_enacmueocmi_mpuayuiziiyepudig¢ BU3HAYAIOTHCS HASBHICTIO €CTEPHOTO
3B'13KY 1 HEHACHYCHICTIO. SIK ecTepy TPUALMITITIIEPUAN T1IAPOTI3YIOTECS i €0 KUCTOT
1 JIyTiB, a TAKOK BCTYMAIOTh B PeakKiiito repeecrepudikarii.

i i
—_ - —_— + —_
CH-O-CO—R 1,0, 1 CHyOH R COOH

|
CH-O-CO—R* — (CH-0H + R'COCH

CH-0 -CO—E® CH,-OH R'COOH
FHQ—O -CO—ER! FHTOH R'COONa
(le -0 -CO—E' + 3Na0H — (le ~0H + E'COONa
i

CH-0 -CO—E" CH,-OH R'COONa
CH,-O-CO—R CH,-OH R COOCH
2 CH,OH, H' S ;
CH-0-CO—R* — CH-OH + R'COOCH;

| |
CHy-0O -CO—EP CHy-OH R'COOCH;



[Ipu ny>xHOMY TiApOIi31 (OOMUJIEHH]) JKUPIB YTBOPIOIOTHCS COJMl KMUPHUX KHUCIOT
(Muna). Ix mMonexynn mudinbHi (MiCTATH MoNSApHY "TonoBY" i HemoJApHUIA "XBicT"), IO
00OyMOBIIIOE iX MOBEPXHEBO-aKTUBHI BIACTUBOCTI 1 MUIOUY JiIO.

Tpuauunriinepual, 3aJUIIKA HECHACHYEHUX KUPHUX KUCIIOT, 10 MICTATh, BCTYHAIOTh
B peakuii MpueIHAHHS MO MOABIHHOMY 3B'A3KY.

O
[l
C‘JHZ—O—C—(CH2)7—CH:CH—(CH2)7—CH3
O
Il
0
O L
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‘ O
I

O

I
CH,—O0—C—Cy;Hgs

Peakiiiss mnpuegHaHHS TajOreHIB BUKOPUCTOBYETHCS JUISI BH3HAYCHHS BMICTY
3QJIMIIKIB HEHACHYCHUX KHUCJIOT B JkHpax. KilbKICHOIO XapaKTepUCTUKOW MipH
HEHACUYCHOCTI KUPIB CIYXKUTh HOJHE YHUCIO - KUIBKICTh HOmay (Y T), SKY MOXYTh
noryimHyTH 100 1 XKupy.

Yum Ounblile HOIHE YUCIO, TUM OiIbllle HEHACMYEHHUX KHUCIIOT BXOJIMTH IO CKIIAIy
xupy (ouii). g TBepaux xKupiB WoaHe yuciao ckiagae 35-85, musa omiit - 150-200. Tak,
HO/JHE YHCIIO BEPIIKOBOTO Macja - 36, CBUHSIYOrO caja - 59, xupy IoauHu - 64,
KyKYpyA3sHOi oii - 121, consimtaukoBoi oii - 145, neHaHOT oii — 179.

BaxximBuM TIPOMHUCIIOBUM TIPOIIECOM € TiJIPOTEHI3allisd JKUPIB - KaTajliTHYHE
TiApyBaHHS POCIWHHUX OJIIH, B PE3YJIbTaTI SKOTO BOACHb HACUYYE IMOJBIHI 3B'sI3KH, 1 p1IKi
0JIii MEPETBOPIOIOTHCS HA TBEP/Il KUPH (MaprapuH).

o) o)
CH,;0-C-C,H,, CH,;0-C—C,H,,
| o Mit,p | :
CH-0-C-C,,H,; + 3H, —— CH-0-C-C,H,
CH,-O-C-C,H,, CH,-0-C—C,H,,
TPpHOIEAT TMHIEPHHA TPHCTEARAT IMMHIOERHHEA
Trn -17°C T.om 71°C

HaiiGinpiry xap4oBy IMIHHICTP MalOTh POCIHMHHI OJii, SKI Pa3oM 3 HE3aMIHHUMHU
KUPHUMH KHCIIOTAMH MICTATHh HEOOXIAHI /Ut opraHismy ¢ocdodimniau, BiTaMiH|, KOPUCH1
diocTepunu (monepeHUKH BiTaMiHy D) i MPaKTUYHO HE MICTSITh XOJIECTEPHUH.

binpmiicte KupiB, MO0 3HAXOMATHCS HA TOBITPi, TIPKHYTUMYTh - MPUAOABAIOTH
HEMPUEMHMM CMaK 1 3amax. 3ripKHEHHS B1I0YyBAETHCS BHACIIIOK OKUCIICHHS HEHACHYCHHIX
BUIIUX KUPHUX KUCIIOT 1 CYyTPOBOIKYETHCS T1APOTI30M.

Po3pi3HSIIOTE Ba TUTU 3TIPKHEHHS - TIAPOJITHYHE 1 OKHUCITIOBalbHE. [lpu 1pomy
MOXYTh YTBOPIOBATUCS BUIbHI KUPHI KUCIIOTH, HAITPUKJIIA]], MACJIsIHA, albACT1IHN 1 KETOH 3



KOPOTKHUM JIAHILIIOTOM, SIKMH TakoX Mae HEMpHeMHM 3amax i cmak. [Ipouec 3ripkHeHHs
MIPUCKOPIOETHCS 32 HAIBHOCTI BOJIOTH, MIABULIEHOI TEMIIEPATypH, Ha CBITY.

VY oprasni3zMi JIIOAUHU TIEPOKCUHE OKUCIICHHS JIMIIB 1HIIII0EThCS paaukanamMu H-O-
i H-O-O- a60 nepoxcugom Boauio HyO,. IxX KinbKicTh pi3ko 3pocTae npy NOMIMHAHHI 103K
10HI3YIOUOT0 BUIPOMIHIOBaHHS. BinbHO-paguKalbHIN aTalli MNiAJA€EThCI METHICHOBA
rpyna, 110 3HaXOJUThCA 10 CYCIICTBY 3 MOABIMHUM 3B'SI3KOM BYTJIEBOJIHEBOIO (pparMeHTa
KHCJIOTHOTO 3aJMIIKy. PeriocenekTMBHOCTh LOTO MPOLECY MOSCHIOETHCS OCBITOIO
paauKaia aIiIbHOrO THUITY, SIKHI CcTa0LI130BaHUM CTIOTYyYEHHSIM HECTIAPEHOTO €JIEKTPOHA
3 M-eJEKTPOHAMHU MOABIMHOTO 3B'A3Ky. KiHIIEBUMU MPOAYKTaMU OKHUCIEHHS € OpraHiuHi
KHUCJIOTH 3 YKOPOUEHHUM JIaHIIOroM. BOHM MaloTh HeNmpueMHUH 3amax noty ado 3ripkioi
oii.

[lepokcuaHe OKMCHEHHS JIMiAIB € OJHUM 3 HaWOLIbII Ba)KJIIMBUX OKUCIIOBAJIBHHUX
OpOLECIB B OPraHi3Mi JIIOJIMHUA 1 € TOJOBHOIO NPUYMHOIO YIIKOJDKEHHS KIITHHHHX
MeMOpaH.

VY kiiTMHAax 3a 3BUYallHUX YMOB CAMOOKHCIIOBAHHS HEHACUYEHHUX >KUPIB MOBHICTIO
raJIbMy€ThCSl 3aBASKU HAasIBHOCT1 BiTaMiHy E, pi3HHX (hepMEeHTIB, a TaKOX acKOpOiHOBOi
KHCJIOTH.

Bick - 11e ectepu )upHUX KUCIOT 1 BUIIKUX ogHOAaTOMHUX crUPTIB (C12 - Cae). Bick
BXOJIUTH /IO CKJIay 3aXMCHOI'O MOKPUTTS JIUCTS POCIMH 1 MIKIPH JIOJIMHU 1 TBapuH. BoHun
HAJAI0Th MOBEPXHI XapaKTepHUM OJMCK 1 BOJAOBIAIITOBXYBaJIbHI BIACTUBOCTI, 1110 BaXKJIMBO
JUIsl 30€peKeHHS BOJM yCEpelIMHI OpraHi3My 1 CTBOpPEHHS Oap'epy MK OpraHiaMoMm i
JOBKIJUISIM.

Boxonuamii Bick
O

I
MIPUIIUIIOBUM €CTEp MaJbMITUHOBOI KUCIIOTH

CnepmMmarier
O

I

HETWJIOBHIA €CTep MAIbMITHHOBOI KUCIIOTH

Docghoniniou

Docghoniniou (@DJI) BITHOCATBCS [0 CKIQTHUX JIHIAIB 1 € TOJIOBHUMH
KOMITOHEHTAaMU MEMOpaH KIITHUH, B SKUX YTBOPIOIOTH mimigHi Oicmoi. Y ckmaai ®JI e
CIIUPTH: aMIHOETAHOJI, XOJIiH, aMiHOKHCIIOTH CEPHH, TPEOHIH, 0araToaTOMHUIN ITUKIIIYHHAMA
CIIUPT 1HO3UT.

VY crpykrypi ®JI BUALIAIOTH TONSPHY dYacTUHY (TiApodinbHY) 1 HETOISPHY
(rimpoobny). IIpucyTHICTH ABOX 3 MPOTUICKHUMH (I3UKO-XIMIYHUMHU BIACTUBOCTSIMU
JTUITHOK HOCHTHh Ha3Ba - aMudinbHICTh. 3amumok (ochopHOi KHCIOTH 3aBKIH
10HI30BaHUH.

@JI mators BiaactuBocTi [TAP, noOpe yTBOPIOIOTH IJIIBKOBI IIApU HA PO3ALTL ABOX
da3, € aKTUBHUMHU €MyJIbraTopamH, JIETKO YTBOPIOIOTH KoMmIulekcu 3 Oiakamu. L1
KOMIUIEKCH HOCATh Ha3By jinonpoteinn (JIII). Axmo y cknagt ®JI € npucyTHbOIO



apaxiJJOHOBAa KUCJOTa, TO Takuil ¢ocdoiimis, 3HaXOAIYUCh B MEMOpaHi KIITHHH, Oepe

y4acTb B  YTBOPEHHI BHYTPIIHbOKIITUHHHUX

pEryJsATOpiB MpOCTarjlaH/INHiB,

TPOMOOKCAHOB, Kl YTBOPIOIOTHCS 3 apaxiIOHOBOI KUCIIOTH.
Docghozniyepuou
OCHOBHI CTPYKTYpHI KOMIOHEHTH, 1110 CTAHOBJISATH MOJIEKYJIH (HOCHOTIiUEpUAlB, - 1€
TJILEPOJL, )KUPHI KUCIOTH, (ochOopHa KUCIOTA, aMIHOCITUPTH (€TaHOIaMIiH a0o0 X0IiH) abo
aMiHOKHCIIOTA CEpPUH. IX po3risaaoTh K noxinui L- ruinepo-3-gocdara

CH,OH
HO H
I
CHpO —F‘—DH
OH
y SIKOMYy CIHPTOBI Ipymnu ecTepu(iKOoBaH1 KUPHUMHU KUCIOTaMH, a 3aJIHMIIOK (ocPopHOi
KACJIOTU  YTBOPIOE €CTEpHUU 3B'I30K 3  aMiHOCHUPTOM. 3araibHa (opmyna
docdorminepuais.
3amexHo Big  OynoBu  amiHocnuptry — Qocdatuam  miapo3AUISIIOTBCS  HA
dochaTuainxoininy, hocharuaiaeTanosaMiay 1 pochaTuaisicepuHu.
docharun AMiHOCTIUPT dopmyna
i
. o) CH,—O0—C—R
docdarumin- I 2 '
XOJIMHU XomniH RZ_C_O_Cl:_H O
~ I +
(JIewuritn) CH;—O—P—0"  N(CHy);
i
docharumin- (l? C|:H2_O_C_R1
CTaHOMaMIRH Etanonamin R,—C—0—C—H O
(Konamin- | I 4
Kedanaiam) CH,—O0—P—0 |T|H3
i
docharumain- |C|) C|3H2—O—C—R1
(Cepun- I 4
Kedanan) CHz_O_T_O 'T'Hs
O—CH,—CH—COOH

[Tpu HarpiBaHHI B KUCIIH 1 Ty>KHIH cepeoBumiax (hochormmepuan riapoi3yrThes,

pO3Ma/1alo4uKCh HA OCHOBHI CTPYKTYPHI KOMIIOHEHTH.




FHQ—D -0 — 2y9Hzs CHy-OH 217HzsCOONa

5 MaCH |
CH -0 -CO— Cy7Hz — (le -OH + Cy7H3COONa
| 0
D -
Coinrouaimiau.

Coinronimian - 1me CTPYKTYypHI aHayoru riinepodocdominigaiB, B SKUX 3aMiCTh
TIILEPUHY MICTUTHCS HEHACUYEHUH IBOXaTOMHHMM aMiHOCTIUPT C(IHTO3UH.
Hepamian.

Hepamian — ue N- anuiaboBaHi NOX1AHI C(hIHrO3MHY. 3arajibHa CTPYKTypa LiepaMiJiiB

BUT'IIAa€ TAKUM YHHOM:

|

H3C(CH2)12C%C TN _O
| CH—NH—C
H | h
CH,—OH

Lepamian 3ycTpidyarOThCS B MPUPOAL SIK Y BUIBHOMY BuII (y JiMigax TEYIHKH,

CeJIe31HKH, EPUTPOLIUTIB), TaK 1y CKJIaal CPIHTOMIMIIB.
Coinromienunm.

[H1111 CIHTOMIMIIM MOKHA TaAKOXK PO3TIISIATH SIK MOX1AHI epamiaiB. OCHOBHY Tpymy
CIHTOMIMIIIB CKJIANAaI0Th CQIHTOMIENMHA - TOXIJHI IepaMiliiB, y SKUX TepBUHHA
TiApOKCUIIbHA Tpymna Iepaminy ectepudikoBaHa (HocGopHO KHUCIOTOK, IO MICTUTh
3aJIMIIOK XOJIHY. 3arajbHy CTPYKTYPY C(IHTOMIETUHIB MOKHA MPEICTABUTH TAKUM YUHOM:

Cdinromimian 3yCTpivarOThes y CKIaal MeMOpaH KIITUH MIKpOOPTraHi3MiB, POCIIHH,
BIpyCiB, KOMax, pu0 1 BUIINX TBapHH.

Monexynu docdominiaiB nudiasHi. BoHu MicTaTh nofsapHy riapodineHy "TomoBy" 1
HEeNoJIpHUHN TigpodoOHUit "XBicT". YV BOJHOMY CEpEOBHINI BOHU 37aTHI YTBOPIOBATH
chepruyHi MIIIENH - JIIITOCOMHU, K1 MOXKHA PO3IMIISIAATH SK MOJICNIb KIIITHHHUX MeMOpaH.

docdominiagu - OCHOBHI CTPYKTYpPHI KOMIIOHEHTH KIITHHHUX MeMOpaH. 3rigHO
PITMHHO-MO3ai9HOI MOJIeNll KIITHHHI MEeMOpaHW pO3MIIAAIOThCS K JimiaHi Oicmoi. Y
TakoMy 01cJ101 ByTJIeBOIHEB] paaukaau (hocdodimiiiB 3a paxyHOK T1IpodoOHUX B3aEMO/IIN
3HAXOMATHCS YCEpPEAWHI, a TMOJISIPHI TPYIMU JIMiAiB PO3TANIOBYIOTHCS HA 30BHINIHIN
MoBepXHi Oicos. Y piakuii JinmigHui 6icmoil BOy10BaH1 MOJIEKYJTH OLIKIB.

R

I'nikoniniou

Cepen raikochiHromimaiB HalOUTbI MOMUPEH] 1epeOpO3nIu 1 TAHTITI03UIH.

OxpiM c}IHTO3MHY BOHHM MICTATH BUIIl KHCIOTH (1IepeOpPOHOBY, HEPBOHOBY,
JITHOIICPWHOBY), a TaKOXX 3aJUIIKH TE€KCO3 - TIIOKo3u abo ramakro3u. LlepeGpo3umn
3HAXO/STHCS TOJOBHUM YMHOM B MI€EHOBHX OOOJIOHKaxX 1 MeMOpaHax HEPBOBUX KIIITHH
MO3KY.

[anrmio3uan mo cBoiil OymoBiI CXOXi 3 mepedpo3uaaMu, aje MpH IbOMY MAaloTh
CKIIAHIIIHM 1 pi3HOMaHITHIIIHNHN ckiran. OKpiM nepepaxoBaHUX KOMIIOHEHTIB BOHU MICTSITh
HEWpaMiHOBY KUCJIOTY 1 F€TepONOJIiCaXapu/in:



H3C(CH2)12C|:/ | 0

CH,—O— onurocaxapun

HaiiGararia raiuriio3uaMu cipa pe4oBUHAa MO3KY.

Jlinonpomeinu - TnimimHi MoneKynM, HoB's3aHi 3 Oimkamu. IX ayxke 6Garato B
MeMOpaHax, OLTKM MOXYTb NMPOHU3YyBaTU MeMOpaHy HACKpi3b, 3HAXOAUTHCS MiA abo HaJ
MeMOpaHo10, MOXKYTh OyTH 3aHYpEHI B JIIIIHUNA O1CI0N Ha PI3HY TJIMOUHY .

A DyHKIl JimijgiB.

OyHKIIIs [Tpuknaau 1 NOSCHEHHS

Eneprernuna OcHoBHa ¢yHkuis TpuriinepuaiB. [Ipu posmemmoBandi 1 T
JimiaiB BuALIAeThe 38,9 kJx

CrpyktypHa ®docdominiay, TIKOMIMIIA 1 JINONPOTEiHU OepyTh ydacTb B
YTBOPEHHI KIIITUHHUX MEMOpaH.

Hakonmayroua XKupu i omii € pe3epBHOIO XapyOBOIO PEYOBHHOIO y TBApHUH i
pocnuH. BaknmuBo 11 TBapuWH, IO BIAAAIOTh B XOJOJHY TOPY
POKY B CIUIAUKY a0 1110 3IIHCHIOIOTH TPUBAJi MEPEXOIH Uepe3
MICIIEBICTB, JIe HEMAE JHKEPEIT KUBJICHHS
Omnii HAciHHA POCIMH TOTPIOHI 11 3a0e3TMedeHHS] CHEPTi€r0
POPOCTKA.

[Ipomapku xupy 1 )KUPOBI KAICyIu 3a0e3MeUy0Th

3axucHa aMOPTH3aIliI0 BHYTPIIIHIX OPTaHiB.
[Ilapu BOCKY BHUKOPHCTOBYIOTHCS SIK BOJOBIIIITOBXYBaIbHE
MOKPHUTTS Y POCTUH 1 TBAPHH.

Termoizonsmiina  [ligmkipHa >kupoBa KIITKOBHHA MEPENTKOIKAE BITOKY TeTlia B
HABKOJIMIIIHINA mpocTip. BaxkiauBo s BOAHUX ccaBIiiB abo
CCaBIIiB, II[0 MEIIKAIOTh B XOJIOJHOMY KJIiMaTI.

Jxepeno [Tpu oxucnenni 1 xr xxupy Bugiaserses 1,1 xr Boan. BaxxnmBo
MeTa0OJIIYHOT BOIM  JIJIT METIIKAHIIB IyCTEIb.

Karanmitnuna XKupopozuunHni Bitaminu A, D, E, K € kodakropamu pepmeHTiB,
T. 0., cami 1m0 co0Oi Il BITaMiHM HE MAalOTh KaTaJalTHYHOI
aKTUBHOCTI, aJie 0e3 HUX (PePMEHTH HE MOKYTh BUKOHYBAaTH CBO1

byHKITI.



Crepoinu
Crepoinu - npupoaHi 610J0TTYHO aKTUBHI CIIOJIYKH, OCHOBY CTPYKTYPH SIKMX CKJIaJa€e
BYIJIEBOJEHb CTEpaH. SIK 1 TEpIEeHHU CTEPOIAM BIAHOCITHCS A0 130MPEHOIAIB 1 MOB'A3aH1 3
HUMH 3arajbHUMU HUIIXaMU 010CUHTE3Y.

CTEREH

3anexHo BIJ 3aMICHUKIB PO3PI3HSIOTH TPU OCHOBHI I'PYIH CTEPOiliB : CTEPUHHU,
’KOBUYHI KUCJIOTH 1 CTEPOiJHI TOPMOHH.

Cmepunu — IpUpOJHI CIUPTU PALY CTEPOIlIB, OCHOBA KapOOHOBOI'O CKEJIETA SIKUX-
BYTJIEBO/ICHb XOJIECTAH.

HONEeCTaH

CrepuHu TpPUCYTHI B yCiX TKaHMHAX TBapuH 1 pociauH. BoHU € mpOMIKHUMHU
OpOAYKTaMu y OIOCHMHTE31 XKOBYHHMX KHCJIOT 1 CTepoigHMX ropMoHiB. [Ipukiagamu
CTEpOiliB TBAPUHHOTO MOXOKEHHS € XOJECTAHOI 1 XOJIECTEPHUH.

XoecTepuH € HaMOUIBII MOITMPEHUM CTEPUHOM TBApHH 1 JIIOAUHU. BiH € IpUCYTHIM
B YCIX TBapUHHUX JIIMiJIaX, KPOBI 1 )k0BYl. M0O30K MICTUTH 7% XOJIECTEPUHY 3 PO3PAXYHKY
Ha cyxy Mmacy. [lopymieHHs oOMiHy XoJieCTepUHY MPHU3BOIUTH 10 MOro BiJIKJIaJE€HHS Ha
CTIHKax apTepii 1 aTepOCKIEpPO3y, a TAKOXK J0 YTBOPEHHS KOBUYHUX KAMEHIB.

*Ycyneped MIMPOKO TMOMIMPEHOI AyMIll, XOJECTEpUH HE € "BOPOroM poay
JIOJCHKOTO", a CIYXKUTb OCHOBOIO JiIi CHUHTE3y CTEpOIAHMX TOpPMOHIB. B 1imomy,
XOJIECTEPUH - 11€ JOCHTh BXKIUBUK 1 B MIpy HEHIKIIJIUBUN MeETaOOMIT, KWW BiJirpae
BaXJIMBY POJIb B 3abe3reueHHi Oap'epHoi QyHKIII KNTHHHUX MeMOpaH. KpiMm Toro, BiH
obepirae KIIITHHHI MEMOPaHH BiJl €IEKTPUYHOTO TIPOOOIO 1 IEPEIIKOIKAE Ay TOOKUCHEHHIO
MeMOpaHHux JimigiB. Hemonik XxonectepuHy (TiMOXOJECTEPUHEMIsI) MOXKE OOEpHYTHCS
MiABUIICHHSAM pU3MKY MYyXJWHHUX 1 BIPYyCHUX 3axBOpioBaHb. [IpoTe HamMIIok
XOJIECTEpUHY (TIMEPXOJECTEPUHEMIs]) YTPYIHSE€ TEPEHECEHHs] 10HIB KaJbIiI0 1 WOTO
KOHIICHTpAI[isl B IUTOIIA3Mi MMiABUINY€eThCA. lle MpU3BOAUTH O IMABUIICHOTO IUJICHHS
KIIITHH 1 PO3BUTKY aTepOCKIIEPO3Y.

KoeuHi Kuciomu - 11€ TIAPOKCUKAPOOHOBI KUCIOTH Py cTepoiniB. OcHoBa Oya0BH
’KOBUHHX KHUCIIOT - BYTJIEBOJICHb XOJIaH.
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JKoBYH1 KUCTOTH YTBOPIOIOTHCS B IMEUIHILI 3 XoJjecTepuHy. HaTpieBi 1 kamieBi coui
KOBUHHMX KHCIIOT € IOBEPXHEBO-aKTUBHUMH pPEYOBHMHAMH. EMYJIBIryloud >KUpPH, BOHHU
CHPHSIIOTH iX BCMOKTYBAHHS 1 IEPEBAPIOBAHHIO.

Cmepoioni _2opmonu - GI1310J0T1UHO aKTHUBHI PEYOBUHU PSIy CTEPOiAiB, IO
BUPOOJISIIOTHCST 3aJ103aMU BHYTPIIIHBOI cekpelii. [lo ximiuniit OymoBi 1 OGlonoriyHii mii
PO3PI3HAIOTH TOPMOHHM KOPU HAJHUPKOBHUX 345103 (KOPTUKOCTEPOiaH), YOJIOBIUl CTaTEBi
TOPMOHHM (aHAPOTEHM) 1 )KIHOYI CTaTeBl TOPMOHU (Fe€CTareHu 1 ectporex). Koxxnomy tumy
CTEpOiMHUX TOPMOHIB BIJIOBIIa€ BYTJICBOJACHb, SAKUW CKJIaJa€ OCHOBY iX KapOOHOBOIO
ckeneta. sl KOPTUKOCTEPOIAIB 1 T€CTareHOB 1€ - MPErHaH, aHAPOIEHIB - aHJIPOCTaH,
€CTPOreHy - €CTpPaH.

Kopmuxocmepon - TOpMOH KOpU HaTHUPKOBUX 327103, PETYJIIOE BYTJIEBOHUM OOMIH,
i€ SIK AaHTAroHICT 1HCYJIHY, HIABUIIYIOYH BMICT LIYKPY B KPOBI. Tecmocmepon - 40I0BIUYUN
CTaTeBUH TOPMOH, CTUMYJIIOE€ PO3BUTOK BTOPUHHUX CTaTEBUX O3HAK. Ecmpadion - KiHOUMN
CTaTeBUH TOPMOH, KOHTPOJIIOE MEHCTPYaIbHUMN UK.

3arajibHe MaTepiajibHe Ta HABAJIbHO-MeTOAMYHE 3a0e3NeYeHHs JeKIIii:
Po6oua nporpamMa HaBYaIbHOI IUCHUILIIHA
Cunabyc
- MetoauuHi pekoMeHaIlii 0 caMOCTIHHOT poOOTH 3100yBaviB BUIIOI OCBITH
MynbTUMeNiiHI pe3eHTalii

IIuTaHHA 11 CAMOKOHTPOJIIO:
CTpyKTypHI KOMIIOHEHTH JIIIiB.
Oco06iHBOCTI OY/TIOBU Ta BJIACTHBOCTI BUIIUX KUPHUX KUCIIOT.
Kiacudikartis mimiais.
OTpuMaHHs JIMiaiB.
XiM1YH1 BJIACTUBOCTI JIIII/IIB.
BiosoriuHa poss TpoCTUX JIITIIIB.

ogkowdE

Cnucok BUKOPUCTAHUX JIKepeJI:
OcHoBHa:

1. Bionoriuna i 6ioopraniuna Ximis: ¥ 2 kH. K. 2: bionoriuna ximis: [ligpydanuk s
men. BH3 IV p.a. 2-re Bun., umnp. 3atBepmkeno MOH / 3a pen. 10.1. I'y6ewkoro, 1.B.
Hixxenkoscbkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [ligpyunuk ans
men. BH3 IV p.a. 2-re Buzg., Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hixxenkoscpkoi. K., 2017. 272 c.

3. Toncekuit fA.I., Makcumuyk T.II., bioximia moaunau. Ilinpyunux. TepHOMLIB:
Yxpmenknura, 2020. 736 c.

JlonarkoBa:
1. Bionoriuna ximis: migpyunuk / O.5. Cxmsipos, H.B. ®aprymoxk, T.I. bBormapuyk.
Tepuonins: TAMY, 2020. 706 c.



Jlexuisa Ne 3
Tema: Oco0suBocTi Oya10BH Ta XiMiYHi BJaCTHBOCTI BYIJICBO/IIB.

AKTyajbHiCTh _TeMu: ByrneBoam BXOAsTh 10 CKIany KIITHH 1 TKaHUH BCIiX
POCIMHHUX 1 TBApUHHHUX oprani3MiB. [1o Maci ByrieBoAu CTAaHOBISATh OCHOBHY YAaCTHHY
OpraHi4HOi peYyOBUHHU HA 3emull. Y MPHUPOJl BOHM MAaIOTh BEJIMKE 3HAYEHHS SIK JIKEPENO
€Heprii B MeTaboNIIuyHUX MIpouecax (B pOCIMHAX — KPOXMajlb, B TBAPUHHUX OpraHizMax —
[JIIKOTEH), € CTPYKTYpPHUMHM KOMIIOHEHTAaMU KJIITHHHUX CTIHOK POCIHH (I1IeN10s03a),
OakTepiii (MypaMiH) Ta CKJIAJOBUMHU €JIEMEHTAMU KUTTEBO BAXKIMBUX PEUOBUH (HYKJICTHOBI
KHCIIOTH, KOQEepMEeHTH, BiTaMiHM). Jlesiki BYIrJIeBOAM Ta iX MOXiAHI BUKOPUCTOBYIOThH SIK
JIKH.

ByrneBoau sik ecceHIliaibHi KOMITOHEHTH XapYOBOTO PallioHy HE TITbKA BU3HAYAIOTh
OCHOBHUM EHEPreTUYHHM TrOMEeOocTa3 OpraHi3Mmy, aje ¥ ICTOTHO HEOOXIJHI TaKOX JJIst
O6locuHTE3y OaraTbox KapOOHBMICHUX MOMIMEPIB. [IpOTATOM KUTTS IO JMHA B CEPETHBOMY
CIOKMBA€E OJIM3bKO 14 TOH BYIJIEBOIB, 1 B TOMY UMCi OUbIIe 2,5 TOH NPOCTUX BYTJEBOIIB.
ByrneBonu € 0OCHOBHOIO CKJIaOBOIO YaCTHHOIO XapuyOBOTO PAIiOHY JFOJAMHHU, OCKUTBKH iX
CHOKMBAIOTh TPHONM3HO B 4 pa3u Ouible, HDK OUIKIB 1 >kupiB. [lpu 3BHuYaliHOMY
3MIIIIAHOMY KUBJIEHHI 3a PaxXyHOK BYTJIEBOJIB 3abe3mneuyerhcsi Onu3pko 60 % moboBoi
€HEPreTUYHOI IIHHOCTI, TO/1 SIK 32 PaXyHOK O1JIKIB 1 )KHPIB pa3oM y3sTuX — TUlbku 40 %.
[Ipu mamopyxomomy crmoco0i XHUTTS, HaBIaKW, MOTpebda y BYIVIEBOJAX 3MCHIIYETHCS.
bnuzsko 52-66 % ByrJIeBOAIB CHOXHBAETHCS 13 3€pHOBUMHU TpoaykTamu, 14-26 % 3
ykpoM, 6mm3eko 8—10 % 3 kopeHeruiogamu, 5—7 % 3 oBouamu, ppykramu. ByriaeBoau —
JOCUTh CUJIBHUM TOJIPA3HUK 30BHIIIHBOI CEKpelil MiANLTYHKOBOI 3aJ03H, Y TOMY YHCIi
HAWUOUIbI aKTUBHUM CTUMYJISITOP CHUHTE3Y IHCYJIIHY, SKOMY HAJEXKHUTh BaXKJIMBA POJb B
peryJiii ByrjieBOJHOT0 OOMiHY, B HMIATPUMII ONTUMAJIBLHOIO JJIsi OpraHi3My TOMEOCTasy
TJIIOKO3H.

bararopiune nepeBaHTa)KEHHs JIETKO 3aCBOIOBAHUMHU BYTJICBOJJAMH CIIOYATKY BUKJIMKAE
rinepruiazito B-KIITHH, TOTIM MOXKE TIPHBECTH JO OCHabJeHHS I1HCYJISPHOTO amapary
BHACJTIJIOK TIEpEHAITPY)KEHHS 1 CTBOPEHHS ITEPETyMOB JIJIsl PO3BUTKY ITyKPOBOTO J1ia0eTy.

3araJbHOBIIOMHI  TMPEICTaBHUK BYIJIEBOJIB — TJIOKO3a € 00OB’A3KOBUM
KOMIIOHGHTOM KpOB1 Ta TKaHMH TBAapWH, JHKEPEIIOM €HEeprii s KIITHHHHUX PEaKIIii.
ByrieBoau MoKHa pO3TJIsIaTh K CBOEPiIHE XIMIYHE «Aemo» eHeprii. YacTuHa eHeprii, ska
BUJIIJIIETHCS TIPU METa00J113M1 BYTJICBOJIIB, IMEPETBOPIOETHCS Y TEIUIO, a YACTHHA B HOBY
xiMiuHy QopMy, sika 3amacaetbes y AT®, a moTIM BHTpadaeThes y TMpoliecax
KUTTEIISIIBHOCTI.

MeTa: 3MIIHATH 3HAHHS TIPHHIUIIB CTEPEOXiMiYHOI OyJO0BHM Ta XIMIYHUX
BJIACTUBOCTEH MOHOCAxapuIiB Ta BMIHHS IIPOBOJMTH SKICHI peakiii BUSIBICHHS
HaWBaKJIMBIIITUX MOHOCAXapH/IiB.

OCHOBHi_TNOHAITTA: ONTHYHA i30Mepis, MOHOCaxapuj, TJI0K03a, (GpPYyKTO3a, MaHO3a,
rajakTosa, pudo3a, 1e30Kkcupudo3a, Jucaxapuin, MajibTo3a, 11e7100103a, caxaposa, JIaKTo3a,
KpOXMaJjlb, aMUJTIONIEKTHH, aMiJ103a.

ILnaH i opranizaniiiHa CTPYKTYpPAa JIEKIii:

1. Knacudikariis ByrieBo/IiB.

2. Izomepis. Tayromepni popmu MoHOCaxapuaiB. MyTapoTartis.

3. XimivHi peakiii MOHOCaXapHIiB 3a y4acTI0 KapOOHIIBHOI TPYIIH.

4. OKHCHO-BITHOBHI peaKIlii K SKICHI peaKiiii Ha BUSBJICHHS aJbACT1HOI TPYIH.
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5. Knacudikamis gucaxapuaiB mo iX 3JJaTHOCTI JO OKMCHO-BIJIHOBHUX PEaKIIIH.

6. bynoBa, BTacTMBOCTI i pOJib Yy CTPYKTYpPOYTBOPEHHI MOJIICaXapy/IiB MajabTO3U U
1e100103H, iX TayTOMEpHI (popmu.

7. T'omomnoinicaxapuau K HOJITTIKO3UAM.

8. bynoBa, OiojoriyHa poJsib 1 3aCTOCYBaHHS KpOXMallto, HOro ckiaaosi. Cxema
OynoBu aMi103u 1 amutonekTuHy. Kondipmartiitna 6y joBa i BTOpuHHa CTPYKTypa
amino3u. ['1aposi3 Kpoxmalito 1 fKiCHa peakuis Horo BuU3HAaueHHsA. bynoBa it
Oiooriusa ponb TIJIIKOreHy # KIITKOBMHM. IXHA ponb Yy IIpolecax
KUTTETISITBHOCTI OPTaHI3MY.

3MICT JIeKWiHHOT0 MaTepiajry
o BYTJIEBO/IIB BIJTHOCSITHCS rerepoyHKI10HAIbHI CIIOJIYKH
HOJITAPOKCUKAPOOHIIBHOTO PsiAy 1 iX moxiaHi. ByrneBoau BXOIATh 10 CKIaAy KIITHH 1
TKaHUH YCIX POCIMHHUX 1 TBAPUHHUX OPraHi3MIB 1 BIAMOBIIHO ckiagaoTh 80% 1 2% Bix
MacH CyXOTO 3aJIUIIKY.

Biosoriuni ¢pyHkuii Byrjiesoais

1. Eneprernuyna. Byrnesoau - roloBHUN BHJI KIITHHHOTO TajuBa. [Ipu 3ropanHi 1
MOJIb TJ0K03u BuAUtsieThes: 3060 JI>koyiiB eHeprii, sika BUTPAYa€ThCsl B €HIOTEPMIYHUX
Ol0JIOTIYHUX MpoIIecax, MePETBOPIOIOYUCH HA TEIUIO 1 YACTKOBO aKyMYyJTIOr0UKCh B AT,

2. IlnactuynHa - € 0OOB'SI3KOBUM KOMIIOHEHTOM BHYTPIITHBOKIITUHHUX CTPYKTYD 1
MeMOpaH POCIMHHOTO 1 TBAPUHHOTO MOXOKeHHs. OCHOBHY CYOCTaHIIII0 MIKKITITHHHOTO
MATPUKCY CIOJY4YHOI TKaHWMHM CKJIAaJla€ TPOTEOTJIKaHM - BHUCOKOMOJICKYJISPHI
BYTJICBOJIHOO1JIKOB1 KOMITOHEHTH.

3. CunTeTnuHa - 6epyTh y4acTh B CHUHTE31 HYKJIETHOBUX KUCJIOT, BXOJATh JI0 CKIIaLy
Ko(epMEeHTIB, TITIKOIIMIIB, TIIKOMENTHIIB, TIIKOIIPOTEIiB.

4. 3axucHa - OepyTh y4acThb B IMATPUMII IMYHITETY OpraHismy. TipeoTpormHuit
TOPMOH KOHTPOJIIOE (DYHKITIIO 1 PO3BUTOK IIMTOBUIHOI 3aJI03M, OyAYy4YH TIIKOMPOTEIIOM,
TOOTO KOMIUIEKCOM BYTJICBOIB 3 OLITKaMH.

5. Cnemudivyna - OKpeMl BYIJIEBOAU O€pyThb ydacTh B IPOBEIEHHI HEPBOBHX
IMITYJIbC1B, YTBOPEHHI aHTHUTL, 3a0€3MeUeHH] CrIenu(igHOCTI TPYIH KPOBI.

6. PerynaropHa - pociamHHA TKa MICTHTh TOJIicaxapy - KIIITKOBHHY, SKa MOKPaIye
pOOOTY KHIIIKIBHHUKA 1 IMTIABUIIYE CEKPEIIIIO B IITYHKY.

VYce BHINEBUKIAICHE IMAKPECIIOE HEOOXITHICTh ONTHUMAIBLHOTO 3a0e3IeUCHHS
Oprati3My BYyTJIEBOJaMU - B CEPEIHbOMY, B HOpMI - 450 rpamiB B 100y .

VY OCHOBI XIMIYHHUX TEPETBOPEHb OI0JOTIYHO AKTHBHUX PEUOBHUH, SIKI MICTATHCSA B
Oprasi3mi, JeXaTh XIMI4HI peakiii pi3HUX (YHKI[IOHATIBHUX TPYTI, & TAKOX MEPETBOPCHHSI,
SKi 0OOyMOBIICHI iX B3a€MHUM BIUTMBOM. OCHOBOIO CTPYKTYPH MPUPOJHUX BYTJICBOJIB -
OJTHOTO 3 OCHOBHUX JKEPEII €HEPTii B HAIIIOMY OpTraHi3Mi, SBISTFOTHCS PEakKilii ambaeri ol
TPyIH 3 TIAPOKCUIBHOIO (YTBOPEHHS HaIliBareTaien).
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VY BUIIIA1 alleTajiB 3 OpraHi3My BUBOAATHCA "MOOIYHI" CIOTYKH:

CH,OH

OO OH
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HO
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Peakmist B3aemomii anpaerigiB 3 amiakoM a0o 13 3aMIIllEHUMHA aMiHAMU JIEKUTH B
OCHOBI CMHTE3y aMiHOKHCJIOT 3 TIPOJYKTIB BYIJICBOJAHOTO OOMiHY. AHAJIOTIYHUN MEXaHI3M
B3a€EMOJIIT aleTanpaeriay (MpoayKT OKHCICHHS €TaHOJy) 3 aMiHaMU OpraHi3My (Oi0TeHHI
aMIHHM) € OCHOBOIO TOKCHUYHOI Jii €TaHOJy Ha OpraHi3Mm JIIOJAuHU. B3aemomis aibaerisiB
(as1b1OTbHA KOHJICHCAITIS) JIEKUTh B OCHOBI OTPUMAaHHS TOJTicCaxapyuaiB B KJIITHHAX POCIIMH
1 TBApUH.

Kaacudgikauisi Ta HOMeHKJIaTypa BYIJ1eBO/IiB

ByrneBoau - kiac opraHiyHUX CIOJNYK, MPEACTABHUKUA SIKOTO € B YCIX KHUBHUX
opraHizmax. Panimie 0yio BUSBICHO, 110 OaraTo CHoJIYK I[bOTO KJIacy MalOTh MOJIEKYJISIPHY
popmyny Ty Cx(H20),, Ha3By 3ampononysas Bunatauii ximik K. IImint (1844). IIpote
MOMAJBII JAOCTI/PKCHHS JOBENH, IO 1€ BU3HAYCHHS HE OXOIUIIOE 0araThOX CIOJNYK,
HaIpUKIIAJI, Je30KCUIIOXITHUX IeKco3 1 Tak naji. J[»xepenoM BYTIIeBOMIB IS YCIX KUBUX
opra”iaMiB € (OTOCHHTE3, SAKUU 3IIHCHIOETHCA pOCIUHAMU. TBapwHHI OpraHi3MH
OTPUMYIOTh MOHOCAXAPHUIH 3 POCIMHHUX JKEPEI, a MOTIM BUKOPUCTOBYIOTH iX, y TOMY
YHCII JJIs CUHTE3y nojicaxapui. [Ipomec MokHa MOKa3aTH y BUTIISLII TaKOI CXEMHU:

hv
xC0, + szO — CX(Hzo)y + x09
MeTadoIi3M

Takum 9yuHOM, BYTJICBOAM € CBOEPIAHUM XIMIYHHM JIETIO HaKomu4deHHs eHeprii. 1l
€HEPris 3BUIBHAETHCS B TBAPUHHHUX OpPraHi3Max B PE3ysbTaTi METa0OJI3My BYTJIEBOJIB,
SIKUH 3BOJIUTHCS, 3 XIMIYHOT TOUKH 30PY, A0 iX OKUCICHHSI.



Marna yacTuHa BUAUICHOI €HEPTli NEPETBOPIOETHCS HA TEIUIO, a BEJIUKA - IETIOHYEThCS
npu cuHte3l ageHo3uHTpudochaty (ATD), a moTIM BUKOPUCTOBYETHCS B Ipoliecax
KUTTEIISITLHOCTI (CKOPOUYEHHS M'sI31B, TIEpeadya HEPBOBOTO IMITYJILCY 1 TaK Jaji).

ByrneBoau TakoX € CTPYKTYPHUMHU KOMIIOHEHTAMM pPSY >KUTTEBO BaXXJIMBHUX
PEYOBHH - HyKJIETHOBUX KHUCIIOT, BITaM1HIB, KOEPMEHTIB.

3araJbHOBIIOMHUI TIPEJACTAaBHUK BYTJIEBOJIB - TJIIOKO3a - € OOOB'S3KOBUM
KOMIIOHEHTOM KpPOBI 1 TKaHWH JIIOJWHU. ByrieBoaum Mo)KHa pO3AUIMTH Ha /Bl OCHOBHI
rpynu:

IIpocmi eyanesoou - MoHOCaxapuau, abo MOHO3U, HE 310H1 T1APOJI3yBaTHCS.

Cknaoui yenegoou - mojicaxapuau, ado MoJI03U, SIKI MOXYTb T1IpOJII3yBaTUCS J10
npoctux ByriieBoliB. Cepel HMX BUAUISIIOTH TPYIMy BIZHOCHO HHU3bKOMOJEKYJSIPHHX
CHoJyK (oyirocaxapuiu), skl MiJ 4ac TIAPONi3y yTBOPIOIOTH Bifg 2 g0 10 monekyn
MOHOCaxXapH/IiB.

MoHocaxapuy - 1ie MOJIriApOKCHKApOOHIIBbHI cronyKH. IX knacugikyoTs 3a JBoMa
O3HaKaMHM: JIOBXKUH1 KapOOHOBOI'O JIAHI(IOTa 1 IPUPO/I1 OKCOTPYIIH.

Monocaxapuau 3aJIe:KHO BiJl TOBXKUHU KapOOHOBOTO JaHIfora (3-10 aToMiB) T1IsSThCS
Ha TPUO3M, TETPO3U, TEHTO3M, I'eKCO3W, TEeNTO3W 1 TaKk jaami. Y TPUPOJI HAWOLIBII
NOLIMPEH] MEHTO3H 1 rekco3u. MoHocaxapuiy, Kl MICTSTh albAeT1IHy TPYIly, HA3UBAIOTh
aJbJI03aMH, a KETOHHY - KETO3aMHU.

H..O CH,OH
T C=0
H—OH N
H—-O0H H—/—OH
H—+OH H—+—OH
CH,OH CH,OH
TTFOKO3a bpykTo3a

3a nomenkiatyporo IUPAC Oynp-sika anpnoneHTo3a mae HasBy 2, 3, 4, 5 -
TeTpariipOKCUIIEHTaHaJlb, a allbJlorekco3a - 2, 3, 4, 5, 6-neHTariapokcurekcanainb. [Ipore
MDKHapoJHa HOMEHKJATypa B XiMii BYTJIEBOJIB MPAKTHYHO HE 3aCTOCOBYETHCS, a
KOPHUCTYIOThCS TPUBIATHHUMHU Ha3BaAMH.

Crepeoizomepis ByriesoaiB. Llnkino-okco-rayromepis.
Mounekynu MOHOCAaXapHaiB MICTUTh JIEKUIbKa XipaJdbHUX IEHTPIB, TOMY OJIHIN 1 Tii
Ke CTPYKTYpHiH (opMyIi BIANMOBIAAIOTH JACKUIbKa cTepeoizomMepiB. Uucimo i3oMepiB
PO3PaxoBYIOTH MO hopMyITi
N =2"
ne N - KUTBKICTb 130MepiB; IT - KUTBKICTh XipallbHUX IIEHTPIB.
B Monexynax ajapIorekco3 € 4OTUpH XipajdbHI aToMa KapOOHy, 3arajbHa KUTBKICTh
cTepeoizoMepiB 1o dopmyi Dimepa
N=2=16
Takum 4YMHOM, JJISI KOXKHOTO 3 ONTUYHUX 130MEPIB ICHY€ OJUH HOro ONTUYHUU
aHTUIIOJ - €HaHTIOMep, 1HIII - aiactepeomepu. Tak, 16 ampaorekco3 CkiaaarTh § map
AHTUIO/IIB, K1 HaexaTh D - 1 L- psmam.



H. .0 H. -0
c* c*

[ | %
H-C=OH HO-C=H
HO-C=H H-C—OH

*
H-C=OH HO-C=H
H-C=OH HO-C*H
CH,OH CH,OH
D - rmroko3a L - rimoko3a

BinnocHa koH@irypaiisi MOHOCaxapu/iB BH3HAUA€ThCA 3a KOHDIrypamiiiHum
ctangapToM (D- riiniepuHOBUH ajiblieTi). 3 HUM MOPIBHIOETHCS KOH(DITypalist XipaaTbHOTO
LEHTPY, HAlOUIbII BIATIEHOTO B1Jl OKCOTPYIIH.

H. (;,,o H. (;,,o
H-C-OH HO-C-H
CH,OH CH,OH
D (+)-I'ninepuHoBuii anbaerin L (-)-I'rimepuHoBHMii ajibaeria
R (aaT. rectus - npaBwuii) S (JraT. sinister - JiBmit)

3a cTexiOMeTpUYHOI HOMEHKJIaTyporw, D -, L- cucrema y OUIBIIOCTI BUMAIKIB
3aMiHIOETBCS HAa R -, S- cucteMy, sika SBISE€THCS OCHOBHOIO MPHU PO3TIIAlI MIPOCTOPOBOI
MOJIEJ MOJIEKYJIH, B IKili BpaXOBYIOTh CTAPIITMHCTBO 3aMICHHUKIB 017151 XIpaJIbHOTO IIEHTPY.
Crapuricth 3aMICHUKIB BU3HAYAETHCS BEIMYMHOIO aToMHOro Homepa enemeHty B [ICE,
MOB'SI3aHOTO 3 XIpaJbHUM LIEHTPOM. MoJienb pO3TallOBYIOTh TakK, 10 CAaMUN MOJIOAIINMA
3aMICHHUK, SIK MpaBWiio, OYB HAWOUIBII BiAJAJICHWH Bij croctepirada. SIKIIO CTapImicTh
TPHOX 1HIIUX 3aCTYNMHUKIB 3HWKYETHCS 3a TOJMHHUKOBOI CTPIIKOIO, TO Taka
KoH(pirypallis mo3HayaeTbcs R, MpoTH rOJUHHUKOBOT CTPUIKH - S.

HasiBHicTh XipadbHMX IIEHTPIB B MOJIEKYJl MOHOCaXapHuIiB CBiTYWTH, IO BOHU
ONTHUYHO aKTHBHI, TOOTO 37aTHI BIIXWIATH IUIONIMHY MOJSPHU3AIil CBIT/IA HA JESIKUN KYT.
3HaK B Iy’KKax B Ha3B1 ByTJIEBOAY HE MOB'SI3aHMI 3 X MPUHAIEKHICTIO 710 D - a60 L- psiam.
BiH BH3HAYAETHCS EKCIIEPUMEHTAIBHO 1 3aJICKUTH B BKIAAY yCiX XipaJbHUX IEHTPIB B
MOJICKYI.

OnTuUYHy aKTHBHICTH BYTJIEBOJIB O3HAYAIOTh 3HAYKOM (+) IJis MpaBOOOEpPTAIHHHUX
CTOJYK 1 3HaKOM (-) - JIJIs JTIBOOOEPTATLHUX.

Cepen anbpiorekcos i Ketorekco3 D- cTepeoxiMigHOTO Py € sIK TiBOOOepTallbHI, TaK
1 IpaBo0OEpTATBHI CITOTYKH.

Jlst 300pakeHHsT CTepeoi3oMepiB B MOHOCAXapHuaaX KOPHUCTYIOTHCS MPOESKIIHHIMHU
dbopmynamu Dimepa



H. -0

H. .0 ¢ CH,OH
C HO——H &20
H=—OH HO——H
H—-OH H——OH H——OH
H—+OH H——OH H—OH
CH,OH CH,OH CH,OH
D(+)- rimroko3a D(+)-mano3a D(-)-ppykro3a

[lepeBaxxHa OUIBLIICTD MPUPOJHUX MOHOCAXapHUAIB BIAHOCATHCA 10 D - psaay. XKusi
opraHizMu He "BHi3HalOThcs" 1 HE BMiIOTH nepepolnsitu L- rmoko3y. L - riaroko3a He
M1JAA€ThCSI CHUPTOBOMY OPOJIIHHIO IP1IAKI>KOBUMH KIIITHHAMM.

[Tix yac BUBYEHHS XIMIYHUX BJIACTUBOCTEH MOHOCaxapuAiB OyJ0 BU3HAUCHO, 1110, X0Ua
mo OyJI0BI BOHHU SIBIIIIOTHCSA alibJerifo- ab0 KETOCMUPTaMH, aje HE MPOSBISIOTH YCiX
xapakTtepHux peakuii Ha -C = O rpymy:

-HE YTBOPIOIOTH O1CYIb()ITHUX MOX1THUX;

-He Jat0Th (papOyBaHHS 3 PYKCUHCEPHUCTOIO KUCIOTOIO.

€ Taki peakiii, fKi HE MOXHA TOSICHUTH, BUXOJSYM 3 BHUIIE3TaJaHOI OyI0BU
caxapu/iB, HAPUKIIAJI, SIBUILE MyTapoTallii 1 yTBOPEHHS T1K03ua1B. KijbKicTh BUIITICHUX
130MepiB BUSABWIIOCS Y/BiYi OinbIie, YuM Ciijg Oysio YeKkaTH 3rimHo 3 ¢opmyinoro N = 2"
Bigomi 32 i3oMepu anpaorekco3 3amicth 16. Jiist ycix anbpaorekcos, BUAUICHUX 3 KUBUX
opraHi3MiB a00 CHHTE30BaHHMX, BCTAHOBJICHI BITHOCHI KOH(Irypariii 3amMiCHUKIB O1iJs
ACUMETPUYHUX aTOMIB. YTIeplle MPUITYHICHHS MPO HUKIIYHY OyIOBY TJIIOKO3U BUCYHYB
Har criBBiTYM3HUK A. A. Kommi (1870), a Hezabapom - HiMmenpkuii yuennii b. TosuieHc
(1883).

VY nsaTu- 1 mectukapOOHOBHX JIAHITIOTaX MOJKE CIIOCTepIraTUcs 30JMKEHHS B ITPOCTOPI
IBOX (PYHKITIOHAJIBHUX TPYII - aJbJET1IHOI (KETOHHOT) 1 TiapoKcuibHO0 601151 C- 4 abo C-
5 atoma kapOoHy. 3a paxyHOK IIi€l BHYTPIITHbOMOJIEKYJSIPHOI B3a€MOJIT YTBOPIOETHCS
MUKITIYHUN HamiBaleTalb. SIKI0 YTBOPIOETHCS M’ ITUWICHHUHN UKJI, 3aMKHYTHH Ha aTOM
OKCUTEHY, TO TaKMWd IIMKI Ha3WBAEThCS (PYypaHO3HUM, a SIKIIO0 MICCTUUJICHHUN -
nipaHosauM. OH-rpyny, ska yTBopuiacs, Ha3MBAaIOTh HaIliBaleTalbHOIO a0o
TIKO3UIHOK. Hampukias, rirroko3a icHye B I'aTi popmax, 3 HUX - YOTHPH ITUKITIYHHAX

®opmynu Kommi-Tonnenca
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VYV mukmiuHi popMi BHHHKAaEe TOJATKOBUH ILIEHTP XIPajJbHOCTI, SKUH Ha3UMBAIOTh
aHOMEPHUM, a JIBa CTEPEOI130MEPH, SIKI YTBOPUIHCS, - 0- 1 B- aHOMepamu.

HO H C H OH
\+/ =2 \+/
C b \ C
H —-—?l H——OH H——O\H|
HO——H 9 ==Ho—3}—H == HO——Hu ¢
H————, H—1—( H—~-——|
H—+—OH H—4+—OH H——OH
CH,OH CH,OH CH,OH
P- D- rmoxoeypanosa D-1moKosa - - IMOKO @YPAHO3A

Y o-aHomepi KOH(Irypailiss aHOMEpPHOI'O IIEHTPY OJHAKOBa 3 KOH(DIrypaIier
"KiHIIeBOrO0" XIpaJbHOTO IIEHTPY B MOJIEKYJl MOHOcaxapuay, a B [-aHomepi €
POTHUIIEKHOIO.

B uimomy a- 1 f-aHoMepu 13-3a HasSBHOCTI 1€ JEKUIBKOX IIEHTPIB XIPaJbHOCTI B
MOJIEKYJIl € HE eHaHTiOMepamHu, a Alactepeomepamu. Bonu marote pi3Hi Pi3uyHi 1 XIMIYHI
BJIACTHUBOCTI.

AHOMepH - 11e OKpeMH BUTIAO0K emimepiB. JJist 300pa’keHHs] OKCUTEHBMICHUX ITUKJIIB
3py4HO kopuctyBaTucs hopmynamu He Komni-Tonnenca, a Xeyopca. BoHu 300paxkyroTbcst
y BHUIJISAAI IIOCKMX OaraTOKyTHHKIB, SIKi pPO3TAlIOBaHI MEPHEHAUKYISPHO TIUIONIUHU
MaJIOHKa. ATOM OKCHI€HY PO3TAIllOBYETHCS B MIPAaHO3HOMY LIMKII B JAJIEKOMY MPaBOMY
KYTKY, a Y GypaHO3HOMY - 32 TUIOIIMHOIO MaJTFOHKa

[Tipano3HMI TTUKIT dypaHO3HUH ITUKIT

[lepexim Bim mnpoekmikHUX (OPMYT OO0 TMEpPCHeKTUBHUX GopMmyn Xeyopca
3MIMCHIOETHCS TAaKMM YMHOM. YCi 3aMICHUKH, SIKI 3HAXOMSTHCS 3J1iBa Bij KapOOHOBOTO
JIAHITIOTa, PO3TAIIOBYIOTHCS HAJ TUIONIMHOIO OKCHUTEHBMICHOTO IMKIY, a PO3TAIlIOBaHi
cnpaBa - TiA IUomuHOI0. Y ampaorekco3zax D- psagy CHoOH-rpymma 3aBxau
PO3TAIIOBYETHCS HAJ| TUIOIIMHOIO.
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VY TBeproMy CTaHI MOHOCaxapuid MaroTh LUKIIYHY OyAOBY. 3ajekHO BiJ TOTO, 3
AKOr0 pO3YMHHMKA OyJa nepekpucTanizoBana D- riiroko3a, BoHa MOke OyTH oTpuMaHa abo
y BUIISIAL 0-, a00 y BUriAnl -aHomepa. BoHH poO3pi3HSIOTHCS BEIMYMHOIO MUTOMOTO
obepranHs: y o-aHoMepa - +112° y [p-anomepa - +19°. Uepe3 neskuil uac
CBDKONPUTOTOBAHMM PO3YMH 3 KOKHOTO aHOMEpa TJIIOKO3M IOCTYIOBO 3MIHIOE KYT
oOepranHs 10 +52,5°. 3miHa B 4yaci KyTa oOepTaHHs IUIOUIMHHU MOJspU3alii CBITIA
pO3YMHAMHM CaxXapu/liB HA3UBAETHCSI MYTapOTalli€l0. XIMIYHOK OCHOBOIO MyTapoTallii €
3/IaTHICTh CaXapuJIiB JI0 IUKIO-OKCO-TayTOMepii, a00 KUIbUaTO-TAHLIOTOBO1 TayTOMEPIi.

TakuM ynuHOM, Y BOJHOMY po34MHI D- TitoKo3a ICHY€ y BUIJISAl I'SITU TayTOMEPIB.
AHasnoriyHi TayTOMEpHI NEPEeTBOPEHHS BIJOYBAIOTHCS y KETOTEKCO3 MpPH NEpEeBaKHIN
O11bIIOCT] PypaHO3HUX (HOPM.

dopmyna Kowma-Tosnenca

1 ¢ opmyna Xeyopca
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D-dpykToza D-dpyxrodypanosa

Peakuiiina 31aTHICTH MOHOCAXAPUIIB

Monocaxapuay BCTYIAIOTh y OUIBIIICTh PEaKilii, sKi XapaKTepHi IJIs CHUPTIB 1
OKCOCTIONYK.

bionoriyna ais MoHOcaxapuiB OOyMOBIIeHa iX XiMi4HOIO OymoBoro. CTpyKTypa
caxapu/IiB BU3HAaUa€ MEXaHI3M peakilii, sKi JekaTh B OCHOBI 010XIMIYHUX IEPETBOPCHb.
Tak, yTBOpEHHS HHUKIIYHUX CTPYKTYpP MPHUBEJIO JO MOSBU HAHOIIBIN peakI[iiHO3/1aTHOTO
HaITiBaIlETAJILHOTO T1IPOKCHUJIA.

3aBAsSKM BUCOKIN peaKIiIMHIN 3JaTHOCTI HalliBalleTAILHOTO T1IPOKCHIIA BiIOYBAETHCS
YTBOPEHHS BOXKIIMBUX META0OJUTIB.

XiMiuHI BJIACTMUBOCTI MOHOCAxXapuiB OOYMOBJICHI HAsSBHICTIO B MOJEKYIi
(GYHKITIOHATBHUX TPYM TPHOX BHIIB (KapOOHLII, CIIUPTOBUX TIAPOKCUIIB 1 TIIIKO3UTHOTO
(HamiBaneTaIbHOTO) TIAPOKCHITY). s XiMIYHMX BIACTUBOCTEH MOHO3 XapaKTepHi JIBi
Tpynu peakiii - 3a okco-GpopMoro (Ti, SKI MOB'S3aHI 3 MEPETBOPEHHAMH KapOOHLTy) i
MUKITT9HAM (hopmam (Ti, IKi TIOB'SI3aH1 3 PEAKITISIMH T1IPOKCHIBHUX TPYT).
|. Peaxuii 30 oxco-popmoro (ninitina gpopma) monos

Ili peakmii MpoXoAsTh B TMOJMSPHUX PO3UMHHHKAX (YaCTO y BOJHUX PO3YMHAX) 3
000B'SI3KOBOIO Y4aCTIO KapOOHIIBHOT TPYIIH.

OkucjieHHA

IIpu Bukopuctanni koHueHTpoBaHoi HNO3, oxpiM KapOOHUIBHOI TpyIH,
okucmoetrbesi KiHieBa CH; - OH rpyma 1 yTBOprO€ThCs psifl TJiKapoBHX (apoBUX,
abIAPOBUX, IIYKPOBUX ) KUCIIOT.



3 D- mano3u - D- MmaHapoBa Kuciora
3 D- ranakTo3u - D- ranakrapoBa kucioTa

BigHoBJIeHHS
Ne
H\C . CH,OH
H—OH H——OH
HO—H [H,] HO—H

H—OH H—OH
H—OH H—OH

CH,OH CH,OH

TIII0KO03a copOiT

3 D-maH03u — D-maniT
3 D-rajlakro3u — D-ranakturt

3. HaiiBa)xJIMBIIIOIO BJIACTHUBICTIO MOHOCAaXapuiAiB € iXx (epMeHTaTnBHE OpOMAIHHS, TOOTO
po3maj MOJIEKYJl Ha OCKOJKHU IiJl J1€l0 pi3HUX (epMeHTIB. BpoaiHHIO MiAnaroThCs B
OCHOBHOMY T'€KCO3U Y MPUCYTHOCTI (PEPMEHTIB, 110 BUIISIOTHCS JPIKIKOBUMU IprUOKaMHu,
OakTepisiMu a00 TUIICHSIBUMHU TpuOKamMHu. 3ajeXHO BiJ MNPUPOIU [1H0UOTO (HEepMEHTY
PO3PI3HAIOTH peaKilii HACTYITHUX BUIIB:

a) CeH1206 >2C,Hs0OH + 2CO, (cniupToBe OpoIiHHS);

0) CsH1206 —-2CH3-CH(OH)-COOH (Mmomo4HO-KHCIIEe OPOMIHHS);

B) CsH1206 — C3H;COOH + 2CO; + 2H,0 (macistHo-Kuciae OpoiiHHS);

r) CgHi206 + O,—>HOOC-CH,-C(OH)(COOH)-CH-COOH+ 2H,0 (1uMOHHO-KHCIIE
oponinns); 1) 2CeH1206 —-CsHsOH + CH3-CO-CH3 + 5CO; + 4H; (aeToH-OyTaHoIbHE
OpOIHHS).

4. XapakTepHOIO PEaKIli€lo Ha MEHTO3H € peakilisi yrBopeHHs Gypdypouny. Lls peaxitis
IPOTIKa€ MPHU HArpiBaHHI Y MPUCYTHOCTI MIHEPAJIbHUX KHUCIIOT.

H dypdypon

dypdypon nae yepBone ¢hapOyBaHHsS 3 aHUTIHOM (SIKICHA peaxilis Ha MEHTO3U). S-
INapocumetnndypdypon nae uepBone hapOyBanHs 3 pe3opunHoM (peakiiisi CeniBaHOBa
Ha PpyKTO3Yy, SIKa 10 I[LOTO 130MEPU3YETHCS B TIIIOKO3Y).
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Jlucaxapuou - 1e BYTJICBOAW, MOJCKYJIH SKUX CKJIQJAlOThCS 3 JIBOX 3aJIMIIKIB
MOHOCAaxXapHIiB, CIIOJYYCHHUX OJWH 3 OJJHUM 3a PaXyHOK B3a€MOJII TIPOKCUIBHUX TPYIl
(1BOX HamiBaneTaIbHUX 200 OJIHIEIO HAIIBAIIETAILHOIO 1 OJIHIEI0 CHUPTOBOI). BiACyTHICTH
a00 HAsABHICTh TJIIKO3WIHOTO (HAIMIBAlIETAJILHOTO) TIIPOKCUJIA BiIOMBAETHCA HA
BJIACTUBOCTAX JIucaxapuaiB. bio3u MimsThCs Ha JABI TPYIIN: BIAHOBIIOIYI 1 HEBITHOBIIIOIOU1
0103u. BimHOBmI00Y1 01031 3/1aTHI MIPOSIBJISATH BIACTUBOCTI BITHOBHHKIB 1 MPU B3aEMOIT 3
aMiauHUM PO3YHMHOM apIeHTyMy OKHCITIOBATHCS 10 BIATOBIAHUX KHUCJIOT, MICTSTh y CBOTM
CTPYKTYPI IITIKO3UIHUN T1IPOKCHI, 3B'SI30K MK MOHO3aMH - TJIIKO3U/-TJIIKO3H/IHA.

BigHOBIIOIOYI BIACTHBOCTI MAaJbTO3HM TMPOSBISIOTLCS MpH OkucieHHi Bra/H20,
peaktuBamu ToisieHca 1 DemiHra, IPU IBOMY YTBOPIOETHCS MajlbTOOI0OHOBA KHCJIOTA (PsT
O10HOBHUX KHCJIOT).

Jlns qucaxapuaiB XxapaKTepHa peakilis TiIpoiii3y, B Pe3ybTaTi sIKOi YTBOPIOKOTHCS
JIBI MOJIEKYJIH MOHOCAXapH/IiB:
[B-rmroxo3ug

CH,OH f_ CHOH
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4-O-(B-D-ranakronupanosmn)-D-rookonupanosa



[IpuknaaoM HailOUIBII MOMMPEHUX B IPUPOAL AUCAXAPUIIB € caxapo3a (OypsKOBHIA
a0o0 ouepeTssHUM Iykop). Molekyna caxapo3ud CKIaJaeTbes 13 3aiauimkiB  o- D-
riokonipanosi i - D- gpykrodypanosu, cioaydyeHux OMH 3 OJJHUM 32 PaXyHOK B3a€MOI11
HaIlBallETAIbHUX (IJIIKO3UJHUX) TIAPOKCHIOB. bio3W 1BOro THUIY HE MPOSBISIOTH
BIIHOBJIIOIOUl BJIACTUBOCTI, OCKUIBKM HE MICTSITh Y CBOiM CTPYKTYypl TJ103UIHOTO
TIApPOKCUIA, 3B'SI30K MDK MOHO3aMHU - [JiKo3uA-riiko3uaHa. [lomgiOHl aucaxapuau
HA3MBalOTh HEB1THOBIIOIOYUMHU, TOOTO HE 3IATHUMH OKHUCITIOBATHUCS.

Insepcin caxaposu. llpu kucnotTHomy riaponisi D (+) caxaposu abo npu 1ii iHBepTa3u
YTBOPIOIOTHCS piBHI KUTbKOCTI D (+) rimroko3u 1 D (-) dpykro3u. ['iaponi3 cynpoBoKy€eThCs
3MIHOIO 3HAKy MUTOMOTO KyTa OOEpTaHHs 3 MO3UTHBHOIO Ha HEraTUBHUMN, TOMY MpOLeC
Ha3MBAIOTh 1HBEpCi€to, a cymimn D (+) rmoko3u 1 D (-) ppykTo3u - IHBEpTHUM IyKPOM.

®
H;0
caxapoza ——— D-rmoko3a + D-dpykro3a

(00— u B-) (0—u B-)
[0]?°; +66,5° [0]?% +52,3°  [a]?p -93°

IHonicaxapuou (noniosu)

[Tomicaxapuaum - 1€ TPUPOAHI BHCOKOMOJICKYJISIPHI BYTIJICBOJH, MaKpPOMOJICKYJIU
SKUX CKJIAJAlOThCs 13 3aUIIKIB MOHocaxapuaiB. OCHOBHI MpEeICTaBHUKH: KPOXMab 1
1EJI10J103a, SIKi MOOYA0BaHI1 13 3AJIMIIKIB OJTHOTO MOHOcaxapuay - D- rimroko3u. Kpoxmans 1
ICJII0JI03a MalOTh OJHAKOBY MOJEKyIsapHy Gopmyiy: (CeH100s)n, ane pi3Hi BIacTUBOCTI.
Ile moOsICHIOETBCS OCOOJMBOCTAMH iX MPOCTOPOBOi OymoBH. Kpoxmasib cKilajaeTbes i3
3aJMIIKIB o- D- Tiroko03w, a 11enroiiosa - 3 - D- rirrokosw.

Kpoxmans - 1ie pe3epBHMI TOJIicaxapy]l POCIIMH, HAKOIIMYYETHCS y BUTIISAJII 3€PCH B
KIITHHAX HaCiHHS, UMOYNIWH, JUCTA, cTeben, € 0100 amMoppHOI PEUYOBHHOIO,
HEPO3YMHHOIO B XOJOAHINA Boi. Kpoxmamp - 11e Cymill amijio3d 1 aMIJIONEKTUHY, SKi
noOy10BaHi 13 3JIMIIKiB o- D- rmrokomipano3my.

Aminoza - MHIAHAKA TIONicaxapua, 3B'I30K MK 3anumkamu D- riroko3u 1-o- 4.
dopma JTaHIora - CHipajieBUIHA, OJUH BUTOK CIipajii MICTUTh 6 3alHUIIKIB D- IIroKo3H.
3MmicT amino3u B kpoxmaini — 15-25%.

CH,OH
H O H
OH H
0 \Ye)
H OH n

aMMJI03a



Aminonexmun - po3rallyKE€HUN MoJicaxapu, 3B'sI3KM MK 3anuikamMu D- riatoko3u -
la- 41 la- 6. 3micT aMUIONEKTHHY B Kpoxmaini /5-85%.
CH,OH

H OH

AMHMIJIOIICKTHUH

Xapaxmepucmuka XiMiYHUX 81acmugocment
1. YTBOpeHHs eTepiB 1 ecTepiB (aHAIOTTYHO 0103aM).
2. SxicHa peakiis - GpapOyBaHHS IPHU T0AaBaHHI HOTY: JJIsl aM1IO3H - B CUHIM KOJIp, JJIs
aMUTONIEKTHHY - B 4epBOHUI Kouip. [Ipu B3aeMoii aMisio3u 3 MO0M y BOJTHOMY PO3UMHI
MOJICKYJIM WOy BXOASATh Y BHYTPIIIHIA KaHAJ CIipaii, YTBOPIOIOYHM TaK 3BaHY CIOJIYKY
BKJIFOUEHHS - KJIaTPaTH.
3. KucnoTHui#t TiaposIi3 KpoxMalo :
KpOXMajib— JEKCTPUH — MajbTo3a —0- D- ritokosa.

Henwnoza. CTpykTypHUI TIOJicaxapui pOCIMH MOOYIOBaHMM 13 3anummikiB - D-
TTFOKOITIPAHO3H, XapakTep crnoiayku 1-B- 4. BmicT nentono3u, Hanpukiiaa, y 0aBOBHUKY -
90-99%, B nmuctanux nopoxaax - 40-50%. Lleit OGionmoniMep Mae BEIUKY MEXaHIYHY MIITHICTh
1 BUKOHYE POJIb OIMOPHOTO MaTepialy POCIWH, YTBOPIOIOYM CTIHKH POCIMHHUX KIIITHH.
BukopucToByeThCcsl y BAPOOHUIITBI BOJIOKOH 1 manepy. [TomicaxapuiHi JaHITIOTH HIEITH0JI03H
BUTATHYTI 1 YKJIaJIeHI TyYKaMH 1 yTPUMYIOTHCS 32 JOTIOMOT'0I0 BOJTHEBUX 3B's13KiB. JIaHITIOTH
IIEJTI0I03W MalOTh JiHIHHY Oy0BY.

Ximiuni enacmusocmi
1. Kucnotauit ringponis: 1memnono3a — 1enobdioza — B-D-rmoko3sa.
3 pO3UYMHIB ameTary IEeTI0J03W B aleTOHI BUTOTOBJISIOTH AalleTaTHE BOJIOKHO.
[TnactudikoBanmii alieTaT METIOIO3H, & TAKOXK alleTO-0yTUpaT E0I03H1 (3MIMIaHuN ecTep

LETI0NI03d 3 OLTOBOK 1 MACSHOK KHUCJIOTaMH) 3aCTOCOBYEThCSI Y BHUPOOHMIITBI
MJIACTUYHUX Mac.
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TPUHITPAT LENIOI03H (HITPOLIEI0JI03a)

Hitponentonoza BuOyxoHeOe3meyHa, CKIaJa€ OCHOBY O€3IMMHOTO IOPOXY.
[lipokcuiiH - CyMmill JU- 1 TPUHITPATIB LENI0JI03a, BUKOPUCTOBYIOTh JJIsI BUTOTOBJICHHS
HETYJI01Ty, KOJIO1s, POTOIIIBOK, JIAKIB.

bynoga 1 knacudikarris

[Tomicaxapuay MOIIISAIOTH HA TOMOTIOIiCaXapy v, 10 MO0YI0BaHi 3 OJTHOTO caxapy,
1 reTepornoiicaxapuau, 10 CKIaay SKUX BXOJATh 3aJIUIIKH PI3HUX MOHOCaXapuIiB (Bi1 ABOX
1o mectH). HalinomupeHini 3 poCIUHHUX MOJIICaXapyu/iB: TeKCO3M — IIII0K03a, TallaKTo3a,
MaHO03a, TaJaKkTypOHOBa KHCJIOTa; MEHTO3M — apabiHo3a, KCHJI03a; TOMIUPEHI TaKOXK
JIC30KCUTEKCO3M — pPaMHO3a, PPYyKTO3a; 2-aMiHOCaxapyu — TJIFOKO3aMiH, TrajJaKTO3aMiH.
baraTo moJioiB MarOTh 3aMiHHMKH HEBYTJICBOIHOT IPUPOJIN — 3AJIUIIKH CYIb(aTHOT a00
dbochopHOi, OpraHiyHUX KUCIOT, HAWYACTIIIE OI[TOBOI.

[Tomicaxapuau MOXYyTh 3’€IHYBaTHUCS KOBAJICHTHUMH 3B SI3KaMHU 3 TPUPOJTHUMU
MoJIiMepaMu 1HIIUX BHAIB. Taki pedOBHMHU HA3WBAIOTh 3MIIIAHUMHM ToJlicaxapuiamu. Kpim
BYTJICBOJIHEBOT YAaCTHUHM BOHU MalOTh OUTKOBUU a00 JIMAHUN KOMIOHEHT, HANpUKIa,
HYKJICTHOB1 KHCJIOTH 1 TJIIKOMPOTEIHU, M0 MICTATh MOJITTIKO3UAHI Ta MOJINENTH/IHI
JIAHIIOTH, JITIONOoJIicaXapyuii, AKi 0Oy I0BaHI 3 KOMIIOHEHTIB BYTJIEBOJIHEBOI 1 JIIiIHOT
IIPUPOJIU, TOIIIO.

CucmemamuyHoi XiMIUHOI HOMEHKAAMYpU Noaicaxapudie 00Ci HeMae.

Mu nputpumyeMocs kimacudikailii, mo 0a3yeTbcs Ha XIMIYHOMY CKJIaii 1 OymoBi
noJricaxapu/iiB. [ JTikaHM MOAIAIOTHCS HA TPYIH BIAMOBIIHO 10 XIMIYHOTO CKJIay 1 O0yI0BH
OCHOBHOTO HEPO3Tally’)KEHOTO, HAWOUIBII JOBroro JaHIfora. SKmo MakpoMmojeKysa
MICTUTh BEJIMKI JIAHIIOTM HEBYTJIEBOJIHEBOI OyaoBH (OUIKOBHM, JMiAHUH Ta 1H.), TO
BIJIMMOBIAHI CIIOJIYKH BUIUISIOTHCS B OKpEMY TpyIy (cxema).

TpanuuiitHo Oi0NOTIYHO AaKTHUBHI TONIO3W KIACH(DiKylOTh 3a iX (I3HUYHUMH
BJIACTUBOCTSIMU Ha KaMmeli, CIM3M 1 MEKTHHOBI PEYOBHMHU 0€3 ypaxyBaHHS XIMIYHOI
cTpykTypH. Jlesiki moJicaxapuain, KpiM TOTO, MalOTh TPUBiallbHI Ha3BH: TOMOTJIIKAHU —
KIIITKOBHHA, KpOXMaJlb, aMiJio3a, 1HYJIH, XITHH; TeTepOTIiKaHH — XOHAPIOTHH, TEKTHH,
renapuH Tomo. [lomiypoHigaMyu Ha3WBAIOTh MOJIiCaxXapuau, IO MOOYAOBaHI 3 3aJHINKIB
YPOHOBHUX KHCIJIOT, TEMIIEII0JI03aMU — TOJIiCaXapHid, M0 CYMPOBOIKYIOTh IICITIOI03Y;
MyKOTIOJTicaxapuid MoOyI0BaHi 13 3aJIMIIKIB aMIHOCaXapiB 1 YPOHOBUX KUCJIOT TOIIIO.

Howupenns ma 6ionociuni pyukuii ¢ pocaunax

[Tomicaxapuaym BXOIATH 10 CKJIaaAy TKAaHWH yCiX )KMBUX OpraHi3MiB.

3a ¢i310JIOTTYHOIO POJLIIO B XKUTTEMISITBHOCTI POCIHH TTOTiCaXapyIu MOIUISIOTh Ha:
1)memabonimu — MOHOCAXapuJid Ta OJIrOcCaxapuau, 1o OepyTh y4acTb y O10XIMIUHHUX
mporiecax i € MoXiTHUMH PEYOBHHAMHU BTOPUHHOI'O CHHTE3Y;



2)3anacui pevuosuHu — TPYNU TMOJICAXapuaiB, 0 BUKOHYIOTh PE3EpPBHY (PYHKIIIIO
(kpoxmanb, 1HYJIIH, J€AKl TrajakTOMaHaHW, [EKTUHOBI pPEYOBUHHU, 1HOJAI MOHO- 1
OJIITOCaXapuin);
3)cmpykmypHi, abo ckelemHi peyo8uHU — TENI0JI03a, TEMIIIeNI0N03a Ta MEeKTUH, SKl €
OMOPHUM MaTtepianoM KIITHHHUX 00OJIOHOK Yy BHILKX POCIWH; KIITUHHA 000JIOHKA IpuOiB
noOyJoBaHa 3 XiTHHY.
bionoziuni ghynkuii nonicaxapuoie pisHomanimui:

eHepeemu4Hull pe3epé KlimuH — KpOXMajb, TJIKOTEH, JaMIHApWUH, I1HYJIH, JesKi
POCJIMHHI CJIU3H;
3axucHa — Kamenl ;
niompumanns 600H020 Oanancy BINOYBAETbCS 3aBASKU AHIOHHUM CHOJyKaM (CJIU3H,
NEKTHH, N0JIICaxapyuid BOJOPOCTEH), a TAKOXK BUOIPKOBIN 10HHIM IPOHUKHOCTI KIIITHH;
3a0e3neuenHs CHeYUDIUHUX MINCKAIMUHHUX 83AEMOOIL MA IMYHOJIO2IYHUX peaKyiil: CKIIaJIHI
noJlicaxapuJid YTBOPIOKOTH KJIIITHHHI MMOBEPXHI 1 MEMOPaHU; TIIIKOII N — HAaWBaKJIUBIII
KOMITOHEHTH MeMOpaH HEPBOBUX KIIITHH 1 000JOHOK €PUTPOIIUTIB; BYTJIEBOAN KIITUHHOL
MOBEPXH1 4aCTO 3yMOBJIIOIOTH B3aEMOJIIIO KJIITHH 3 BIpyCaMH.

Di3uKo-ximiuni enacmueocmi

[Momicaxapuau — amopdHi, PIAKOKPUCTAIIYHI, BUCOKOMOJIEKYJSIPHI CIOJYKHA 3
MoJIeKyJsipHOIO Macoro Big 2000 1o nekiIbKOX MUIBHOHIB. K TpaBUiio, MPHUPOJIHI
noJiicaxapuid — 1€ CyMIlI OJIMeProMoJioriB. BoHU JIETKO yTBOPIOIOTH MIKMOJIEKYJIISIPH1
3B’s13KH. OCKIJIbKM KOXKHA MOJIEKYJIa IMOJIicaxapuIiB BHACTIOK BEJIMKO1 KUTBKOCTI BITBHUX
TIIPOKCUIIBHUX TPYH BUCOKOMOJSPHA, BOHM HEPO3YMHHI B CHHPTI 1 HEMOJISPHHUX
po3unHHUKAX. Po3umHHICTE TOMicaxapuIiB y BOJI pPI3HOMaHITHA: JdesSKl JIHINHI
TOMOTJIIKaHU (KCUJIAHU, MaHaHM, LEII0103a, XITUH) Y BOJA1 HE PO3YMHSIOTHCS BHACIIJIOK
MIIHUX MDKMOJIEKYJIIDHUX 3B’SI3KiB; CKJaJHI 1 pO3Tally’keHl Tmojicaxapuau abo
PO3UMHSIOTHCA Y BOJI (TIIIKOTeH, AEKCTPaHH ), a00 YTBOPIOIOTH Jipariii ( arap-arap, eKTHHH,
aJIBTTHOBI KUCIIOTH TOINO). Ha po3unHHICTH Moicaxapu/IiB BIUIMBAIOTh HEOPTaHIUHI COJI,
pH cepenoBuia; BOHM Kpallle pO3YMHHI Y JIY’KHOMY CEPEJOBHIII, HIX y KHCIOMY abo
HEUTpaIbHOMY.

Memoou eudinenns i 00c1i0HceHH

BucokomonekysipHa CTpyKTypa Ta CKJIQJIHICTh Oy I0BH TOJIicaxapu/IiB 3yMOBITIOIOTh
iX HeIOCTAaTHIO BHMBYCHICTH. JlOCTIMHKEHHS TOJicaxapuIiB CKIIAJIA€ThCS 3 TPhOX ETaIliB:
BUUJIEHHS, OUMIICHHS, BJIAaCHE aHaJII3.

BuninenHns mpoBoAsTh XOJNOAHOIO abo rapsdyoro Bojoro. [Ipu 1boMy BHUTSIKKA
3a0pyIHIOETHCS O1IKaMU, MIHEPATILHUMHU COJISIMH, BOJIOPO3UMHHUMH OapBHUKAMH.

J1Jist ounIIeHHsI eKCTPAKTy BUKOPUCTOBYIOTH Jiai3, IpiOHE 0CaKEHHS CITUPTOM a0
YeTBEPTUHHUMH aMOHIMHIUMH OCHOBaMH, yJIbTpadibTpallio, GepMeHTOIIi3 TOIIO.

Hocnimkerds: Oy0BH MoicaxapuaiB BKIIOYA€E BCTAHOBICHHS MOJICKYJIIPHOT MacH,
MOHOCAXapHJIHOTO CKJIaay, XapakTepy 3B’S3KIB MDK 3aJHIIKaMHd MOHOCAaXapuiiB,
YeproBOCTi X PO3TAIIyBaHHS B JIAHIIO31 TA BUY PO3TATYKEHHS MOJICKYJIH.

BuxopurcToBy1oTh XiMidHI Ta (i3UKO-XIMiUYHI METOAM aHAII3Y.

BaxximmBuM METOJIOM JOCIIKEHHS TOJIiCAaXapuIiB € iX JYaCTKOBUH KHCJIOTHHM abo
(bepMEHTaTUBHUI T1APOII3 70 1 IMICIS METWIIOBaHHS. SIKICHUH CKaj MOHOCaXapwIiB 1 iX
METHUJILOBAHUX TIOXITHUX BCTAHOBIIOIOTH METOJIOM IIalleépoOBOi, TOHKOMIAPOBOi abo
ra3opiiuHHoO1 XpoMarorpadii 1 e1eKTpoope3om Micisi MOBHOTO KUCIOTHOTO T1APOTI3Y.

JIisi BCTAHOBJICHHSI CTPYKTYpH TIOJiCaXapwIiB 3aCTOCOBYIOTh TaKOX METOIH
renbQUIbTpalii, I0Ho0OMiHHOT XpoMartorpadii 1 nepilonatauii Meroa. MoiekyasipHy Macy



BU3HAYAIOTh METOAOM YJbTPALCHTPpU(DYryBaHHS, Tenb(uibTpalii, CBITIOPO3CIIOBAHHS

tomo. CydacHi METOIM BCTAHOBJIEHHsS OyJIOBHM TNoJlicaxapuaiB — L€ 1H(payepBoHa

cnekrpockomnisi, AMP-cnekTpockoris, BAKOPUCTaHHS JIEKTUHIB, IMyHOXIMIUHI METOM.
bionociuna 0ia ma eukopucmannsn

VYV (dapmaneBTHUHIA MNpaKkTHUIl MOJICaXapuAd BUKOPUCTOBYIOTh SIK CAaMOCTIHHI
JKapChKi 3aC00HU 1 SIK JOTIOMIXXHUN MaTepiall B TEXHOJIOT1i BUTOTOBJICHHS JIIKIB.

MenuuHi npenapaty 3 nojicaxapu/iB MalOTh IOM SIKIIYBalbHYy, PAHO3arOlOBAJIbHY,
MIPOTUBUPA3KOBY, OOBOJIIKAIOUY, BIAXapKyBajdbHYy, 00J1€3aCOKIAINBY, TTOCIA0IIOI0YY 10
Ttomo. Ek30reHHi  momicaxapuAud NpU  BBEIECHHI B  OpraHi3M  3MEHUIYIOTh
3amajieHHs1, IPUCKOPIOIOTh penapaTUBHI MPOLIECH, BIUIMBAIOTH HAa JIAHKU IMYHITETY,
raJIbMYIOTh PICT MyXJUH. 3aXUCHA Jis MOJIicaxapuJiiB Ha OpPraHd TPaBJICHHS, 0COOJHUBO
cyJb(OBaHMX TIIKAaHIB, OOYMOBIIEHA iX 3JaTHICTIO YTBOPIOBATH 3 OlJIKaMU PEUYOBHUHHU 13
HOBUMH (PI3UKO-XIMIYHUMU BIACTUBOCTAMM, K1 MOXKYTh OOMEXYBaTH TPaBHY aKTUBHICTh
MIETICHHY.

ByrneBonu, BHACHiOK 1X B3a€MOAIl 3 10HAMHU BaXKKHX METalliB, BUKOPHUCTOBYIOTh
JUIS TIKyBaHHS 1 NMPO(UIAKTUKM CBUHIIEBUX OTPYEHb Ta TOKCHKO31B, 110 BHUKJIMKaHI
PaioIOTIYHUMU 130 TOTIAMH.

[TomicaxapuaHi KOMIUIEKCH 3 OinKaMu 1 OIOT€HHUMHU €JIEeMEHTaMH, 0 MarTh
IMyHOMOJIYJIIOIOUY Jit0, OyJIM BHJIUIEHI 3 BETETATUBHUX OPraHiB POCIWH POIUH alCTPOBI,
600081, 0apBIHKOBI Ta pyTOBi. MaloTh Miciie ClipoOH CTBOPUTH NMPOTUITYXJIMHHI MpernapaTu
Ha OCHOBI TOJIICaxapyiB KyJb0abu JIKapChKOi, HACIHHSA MaKy, JUCTS CMOPOJIUHU YOPHOI.
B excriepuMeHTI I0BEIeHO TIMOMIIKEMIYHY A110 TI1KAaHIB 3 JIUCTS ajoe, CTe0INH KyKypY/I3H,
KopiHHA Topobeitnuka. [Tomicaxapuam KyKypy/JI3u MaroTh TiOXOJIECTEPUHEMIUHY dit0. Sk
JOTIOMIKHI ~ BUJU CHPOBHHHM, III0 MICTSITh OIOJOTIYHO AaKTHUBHI TMOJicaxapHuiy,
3alpONIOHOBAHO BHUKOPHCTOBYBATH IIPOTH, HANPHUKIAA, 3 IUIOAIB OOJIMUXHU MICIHS
OTPUMAaHHS MacJia, 3 KBITOK [IMUHY ITICKOBOTO B IIPOIIeCi BUPOOHUIITBA IIpenapaTy ¢iiaMiH
TOIIIO.

IHonicaxapuou, y nopiéHAHHI 3 CUHMEMUYHUMU ROTIMEPAMU, MAIOMb NEPEBaAzU
npu 3acMOCYy8aAHHI:

1) pocnuHHI TJIiKaHU MiASITAIOTh MIKPOOIOJOTIYHOMY M €H3IMAaTHYHOMY pO3Iaay Ta
MOBHICTIO BUBOJIATHCS 3 OPraHi3My;
2) BOHH Y CBOi# OUIBIIIOCTI HETOKCUYHI, iXHI METaOOJITH HE 3aBJAIOTh IIIKOIM OpraHi3MYy;
3) OUIBIIICTH TOJIICAXAPHJIIB, IO 3aCTOCOBYIOTHCS Y MEIMIIMHI, PO3UUHHI Y BOJi; SKIIO
HEPO3YMHHI, TO MUITXOM MPOCTUX XIMIYHUX TpaHCPOpMalliii BOHU JIETKO CTalOTh 3JaTHUMU
pPO3UHHSTHCS 200 HaOyXaTH y BOJII 3 YTBOPECHHSIM TEIIiB;
4) momicaxapuAu MalOTh BEIUKE PI3HOMAHITTA CTPYKTYp 1 (opm (BOJOKHA, TUTIBKH,
TpaHyJIH, TTOPOIIKH, Aparii abo B’SI3Ki pO3UMHU), BHACTIJOK YOTO BUKOPUCTOBYIOTHCS TPU
CTBOPEHHI PI3HUX JIKAPCHKUX TpenapaTiB: TaOJIETOK, MITYJIOK, OCHOBHU [IJISi TOKPHUTTS
Ta0JIETOK 1 Karcys 000JIOHKaMH, OCHOB JIJISi Ma3ei, cTabiIi3aToOpiB CyCeH3ii 1 eMyJIbCii,
PO3YMHHUKIB B OYHUX (pOopMax Ta iH €KIIii.

I'omomnouticaxapuau

I'omomnogicaxapuau — 11¢  TOMicaxapuaw, 10 TOOyIOoBaHI 3  OJHAKOBUX
MOHOCaxapuaiB. B 3a51e’HOCTI Bil BYIJIEBOJHOTO KOMIIOHEHTY iX MOAUIAIOTH Ha TIIOKaHU
(amino3a, aMiIONEKTHH, TETI0I03a, TIIKOTEeH, IeKCTPaH!, XITHH TOMIO), GpyKTaHH (1HYJIiH,
(reiH, TPUTUIMH TOIIO), TaJlaKTaHu (arap-arap, KapariHaH) Ta iH.

I'1iroxkanu



Henrono3a (Big cellula — kmituna), a6o kmrtkoBuHa (CgH10O0s5), —cKimamoBa
4acTUHA OOOJIOHOK POCIMHHUX KIiTHH. Ii BMICT 3amexuth Bif BUAy pociunu. Hacinus
0aBOBHUKY Ha 98 % ckiagaeTbes 3 LENI0JI031, I€PEBUHA JINCTIHUX T4 XBOMHUX NOP1] 1EPEB
— nHa 40-50, 3epHo nmenuni — Ha 1,9 %. [enrono3a siBisie COO0I0 KOPCTKY CHipab,
KPOK $IKOi TOPIBHIOE 2—3 €JIEeMEHTapHUM JaHKaM.

CupoBuHOIO ISl BUPOOHULITBA LIETIOJI03U € JIEPEBUHA, TPABH, BIAXOIU CLIBCHKOIO
rocrnojiapctea. Hepo3unHHY 1107103y BIAJIUIAIOTH, BiIOUTIOIOTH Ta BUKOPUCTOBYIOThH Y
BUPOOHHUIITBI Marepy, KapTOHY, IITYYHUX BOJIOKOH, JJI CHUHTE3Y, y (apMaleBTUUHIN Ta
Xap4yoBii TPOMHUCIOBOCTI.

[lenrono3a MO3WUTHUBHO BIUIMBA€ HA TMEPUCTATBTHKY KHUIIEUYHUKA, HOpPMAJi3ye
TpaBJeHHs. BoHa He 3aCBOIOETHCS y TPAaBHOMY KaHaJl JIFOJMHU 1 Ma€ BEIIUKY aJcopOyrouy
3/1aTHICTb.

Bbararti Ha nemtono3y pizHOMaHITHI BuaAu 0aBoBHUKY (Gossypium, poa. Malvaceae).
Pin 6aBoBHMKY Hamiuye 30 TUKOPOCIUX BHJIB, IO 3pOCTAIOTh Y TPOMIYHHUX 00NacTsIX, 1 5
KyJbTYPHUX. 3 KyJIBTYpPHUX BUJIIB HANMOMIMPEHININI OaBOBHUK IIOpCTKUH — GOSSyrium
hirsutum L., skuii BUPOIIYIOTh Ha BCIX KOHTUHEHTAX.

Jlisi BUKOpUCTAHHA B MEIUIMHI OaBOBHY-CHpELlb 000UparOTh, 3HEKUPIOIOTH,
BiJIOLTIOOTH, BIZIMUBAIOTh 1 PO3YICYIOTh Ha CHEIliaIbHUX MPUCTPOsX. Jlikapchka CUpOBUHA,
BaTa, 3a CTYNCHEM 3HEKUPIOBAHHS 1 YMCTOTH TOMUIETBCS HA TIrPOCKOMIYHY OYHY,
TIrPOCKOMIYHY XipypriuHy, kommnpecHy. Bona mictuts 98 % uemntonosu. lle kiacuunuii
XIpypriyHuii Ta mepeB’si3Hui Matepian. [lornuHaHHIO piIMHU cpuse HE TIIBKH Oyli0Ba
Mikpod10pui1, ae ¥ KanuIsspHICTh CaMHX BOJIOKOH KIITKOBMHU. Baty Ta OMHTH 1HOA1
IPOCOYYIOTh AaHTUCENITUYHUMH PO3YMHAMHU. 3 BaTH BUPOOJISIIOTH KOJOJIM 1 Pi3HI MOX1IHI
HENI0NI03U (METHUIIIIENION03Y, KapOOKCUMETHIIIIENIONI03Y TOIIO), SIKI BUKOPUCTOBYIOTH SIK
JTOTIOMIKHUH 3ac10 TIPW BUTOTOBJICHHI JACSKHUX JIIKAPChKUX (POpM.

3 HaciHHS OaBOBHHUKY OTPUMYIOTh KUPHY OJI10, TOCHUIION Ta Horo moxiaHi. ['ocumon
— IIe TOKCHYHHIT IUMep CeCKBIiTepIIeHOBOT MPHUPOaH. Voro BUAIIAIOTE TAKOXK 3 KOPiHHSI.
Sk mpoTuBipycHU# 3aci0 Mpu JHIIAAX Ta Tcopiasi 3aCTOCOBYIOTH 3 % JIHIMEHT TOCHUIIOINY.

CywMinr riiroKaHiB aMiIo31 Ta aMUJIONIEKTHHY MICTUTh KPOXMAaJlb.

dapmaxoriest 103BOJIsI€ BUKOPUCTAHHS JEKIJIBKOX COPTIB KPOXMAIIO:

§ kpoxmanb kKapTomissauii — Amylum Solani, sikuit oaepxky0Th 3 OyiIp0 KapTOTLI —
Solanum tuberosum L. pox. macineoHoBI — Solanaceae;

§ kpoxmanb nmmeHndHui — Amylum Tritici 3 mmenwui JiTHROI, 860 M’ saKoi,— Triticum
vulgare L., pox. 3makoBi (M’simimkoBi) — Gramineae (Poaceae);

§ kpoxMmanb KyKypya3siHuii — Amylum Maydis 3 3epHIBOK KyKypyA3u 3BHYaiiHOi — Zea
mays L., pox. 31akoBi — Gramineae;

§ xpoxmans pucoBuit — Amylum Oryzae 3 3epHiBoK pucy nociBHoro—Oryza sativa L.,
pox. 3makoBi — Gramineae.

OxpimM TOro, Kpoxmaib OTPUMYIOTh 3 OaraTy, caroBoi magbMu Tomo. Kpoxmainb
YTBOPIOETHCSI BHACIIOK (POTOCHHTE3Y B JIUCTKAX 3€JIEHUX POCIUH, TaM MiJ BIUTUBOM
dbepmenTiB aminas i pochopuiiaz IepeTBOPIOETHCS HA POIUMHHI CIOIYKH 1 HATXOIUTH B
1HTIT1 OpraHu (HaCiHHS, 110,11, OyJIbOU, CTOBOYPH), BIAKIAJAIOYUCH Y BUTIISII KPOXMAITbHUX
3epeH, crnenudiyanx 3a GOopMOI0 1 PO3MIPOM ISl KOXKHOTO BHIY pociuH. Haiibinbie
KPOXMAJTIO MICTUTBCS Y 3epHi pucy (62—86 %), mmenwiri (57-75 %), kykypyazu (62—70 %),
y O0ynp0ax kapromii (14-24 %). BupoOHUIITBO KpOXMaJil0 B CBITI CTAHOBUTH OJM3bK0 20
MJIH. T Ha PIK.



3acrocyBanHs. Y Qapmarlii KpoxmMaiab BUKOPUCTOBYIOTh K OOBOJIKaIOUMUi 3aciO:
30BHIIIHBO — Yy BUIJISAJII PUCHUIIOK Ta MyJpP 3 OKCUAOM LIMHKY, a00 TaJabKOM, BHYTPIIIHbO
Ta B KJIi3Max — SIK KJIEWCTEp AJIsl 3aXHUCTY BPA3IMBUX HEPBOBHX 3aKiHYCHB BiJl BILIUBY
MOAPA3HIOIOYUX PEUOBHH Ta JIJIs1 YIIOBUIBHEHHS BCMOKTYBAHHSI JIIK1B.

Kpoxmaiib 1 poO3UMHHHUI KpOXMaib BUKOPUCTOBYIOTh Y BUPOOHUITBI TAOJIETOK SIK 3B
’S13y10unid, 00y AproloYuii 3aci0 Ta HaOBHIOBAY, B Xipyprii — AJI1 HEPYXOMUXIIOB  SI30K.
Kpoxmaib € 1HAUKaTopoM y HOJOMETPUYHOMY aHAII31.

@OpykTaHu - L€ T[ojicaxapuiad, sKi moOyzoBaHi 13 3aqumkiB  D-QpykTo3u.
HakonunuyioTeCsi B TKaHMHAX OJHO- W JBOJONBHHUX POCIHH, 3€JICHHUX BOJOPOCTAX Ta
OaxTepisX.

Inyain. Ctyninp nomiMepusarlii iHyJiHy He nepeBuulye 100 (3BMYailHO JOpIBHIOE
30-45); Ilpu moBHOMY KHCIOTHOMY TiApOJi3i Mosicaxapuay yTBoproerbes 94-97 %
bpykTo3u 1 3—6 % TIOKO3U. [HYaiH ma iHYy1i0U He 3a0ap8ombCs UOOOM.

Y kmithHaX pociauH (QpPyKTaHH HAKOMUYYIOTHCA y BaKyOJIIX 1 BHKOHYIOTH POJIb
PE3epBHOTO MaTepialy, OCMOpPEryasTopa Ta antTugpusy. Bmict ¢ppykranis iHo 1 nocsirae 30
% Bijl cyxoi Macu nucTa. IxHiii 3amac B cHeniagizoBaHUX OpraHax MosKe MepeBUlyBatH 60
%.

[HyJ11H HAKONMUYY€ETHCA MEPEBAYKHO B POCIUHAX POJAUH aicTpoBi Ta 1uOyseBi. barati
Ha iHyJiH OyapOM TomiHamMOypa (COHSIIHMK OynnOMCTHH, 3emisHa rpyma — Helianthus
tuberosus), sxop>kunu nepuctoi (Dahlia pinnata). MicTUTBCS BiH TaKOXK y KOPEHIX IIUKOPIIO
(Cichorium intybus), kyns6adu (Taraxacum officinale), omany (Inulahelenium), exinarei
(Echinacea purpurea) ta iH. KiibKicTh HOTO 3aJI€)KUTh BiJl TOPU POKY i KIIMATUYHUX YMOB.
MakcuManbHUM BMICT 1HYJIIHY BIIMI4Y€HO BOCEHH 1 B3UMKY.

[HymiH  3aCTOCOBYIOTH Y  JIIKYBaJbHO-TIPO(PIIAKTHYHOMY  XapyyBaHHI  JJIs
HOpMaJTi3allii ByrjeBOIHOTO OOMIHY, a TAKOXK K IMyYHOMOIYJIATOP Ta EHTEPOCOPOCHT.

[Ilomo6oBe BXXWBaHHS 1HYJIHY 3HAYHO MIJBUINYE KIIbKICTh OidimodakTepid y
KUAIIEYHHUKY, 3HWKY€E KIJTbKICTh MAaTOTEHHUX Ta €HTEpONaTOreHHUX OakTepiil. BBakaroTs,
10 IMYHOMO/YJIFOI0U1 BJIACTUBOCTI 1HYJIIHY TOB’s13aHi 3 oro 0i)iJOreHHO aKTUBHICTIO.
[HyJiH TTOCHIIIOE TINKOJI3, PEryjroe OOMiH JimifiB, 0COOJMBO KOPHUCHO HOr0o BKWUBATH
XBOPHM Ha IYKpoBuUH AiadeT. Po3pobiieHi cepii xapuoBux 010/100aBOK 3 1HYJIHOM 1 COKaMHU
AT1]I, OBOYEH, EKCTPAKTaMH JIKAPCHKUX POCIIHH.

I'ereponoJticaxapuau

I'eTepomnomicaxapuan moOyaoBaHI 13 PI3HUX MOHOcaxapuaiB. BoHm mupoko
PO3MOBCIO/IKEH] Y POCIMHAX 1 3HAXOMATh 3aCTOCYBAaHHS B MEIUIMHI, Gapmarlii, Xap4oBii
MIPOMHUCIIOBOCTI TOIIIO.

Jlo TrerepomomicaxapuaiB  BIIHOCITh KaMesil, CIW3M, TICKTHHOBI PEYOBHHH,
TEMIIIEITIOJIO3H, JICSIKI IMOJIicaxapuau, IO MICTATHCS Y BOJOPOCTSX TOIIIO.

Kameni

Kameni (Gummi) yTBOPIOIOTECSI B POCIMHAX BHACTIIOK CIIM30BOTO TEPEPOKECHHS
000JIOHOK CTapuX 1 MOJIOAUX KIITHH CEpLEBUHHU a00 NEPEBHHHU, 10 3HAXOASATHCS MOOIHU3Y
KaMOiaJIbHOTO IIapy, MPW TpaBMYyBaHHI JepeBa abo Kyma. B mocynumBHX MiCIIEBOCTIX
POCITMHU BUPOOIISIOTH 3HAYHY KUIBKICTh KaMeJi, sika yTPUMYE BOJIOTY.

Knacudikauis i ximiuna OymoBa. Kameni — 1e mnomicaxapujau, SKi MICTATh
KaJIBII€B1 Ta MarHi€B1 COJIl YPOHOBUX KHCJIOT Ta HEUTPATbHI MOHOCAXAPH/IH, 1[0 YaCTKOBO
erepudikoBani. OctarouyHa OymoBa iX HeBioMa, TOMY CHUCTEMAaTH3allisl JAElIOo
yckianusieTses. KitacugikyroTs kamel 3a XIMIYHUM CKJIaJIOM 1 PO3YUHHICTIO.

3a XIMIYHUM CKJIaJIOM BOHU MOJISIOTHCA HA:



- KHUCJI1, KUCJIOTHICTh IKUX 00YMOBJI€HAa MPUCYTHICTIO MIFOKYPOHOBOI Ta rajJakTypPOHOBOT
KHUCJIOT (HAMpUKIIaJl, KaMel akallii, a0puKkocu);

- KUCJI1, KUCJIOTHICTh IKUX 00YMOBJIEHA HasBHICTIO CYJIb()ITHUX TPYyII;

- HEUTpaJibHI (IVIFOKOMaHaHU, TAJIAKTOMAaHAaHU Ta 1H.).

3a pO3YMHHICTIO PO3PI3HAIOTh:

V apabiH — KaMmel, 10 PO3YMHSIIOTBCS Yy XOJIOJHIM BOJ1 (apaBifickka KaMellb, Kameni
abpuKOCH, CIMBH, YEPELIHI, aKallli cpiOysacToi, MOAPUHU CUOIPCHKOI, a00 ryMUIapIKC);

V 0accopuH — MaJOpPO34MHHI, ajie CUIIbHO Ha0yXarouu y BoAl KaMel (KaMe/ll TparakaHry,
J10Xa BY3bKOJIUCTOIO);

V Ilepa3uH — HEPO3YMHHI y XOJOJIHIM BOJ1, YACTKOBO PO3YMHHI MPH KHUIT ATIHHI 1 HE
HaOyxaroui (BUIITHEBA KaMe/Ib).

Bupuena OymoBa i onrcaHa CTPYKTypa OKpEMHUX KaMeIeH.

dizuko-ximMiuHi BaacTuBocti. Kameai — rigpodinbHi kojoinu. Bonn Hepo3unHHI
B JKUPHUX OJISIX, COUPTI, edipi, XJIopodopMl Ta 1HIIMX OPraHIYHUX PO3UYMHHHUKaX. Llum
BOHM BIJPI3HSAIOTHCS BIJ CMOJI, Kay4dyKy, TyTanepdi, siki TaKOX BUTIKAIOTb 3 HAJPI3iB 1
TPIIIUH CTOBOYpiB AepeB. CMONM 1 KaydyK y BOJ1 HEPO3UMHHI, ajie JIETKO PO3YMHHI B
CTIHPTi; CMOJIM TIPW CIIAJIOBAaHHI JAIOTh apOMAaTHUH 3amax, a KaMmelli — 3amax MajeHOTo
nanepy. Kamesni BigHOCATBCS O TMOJIicaxapuaiB, a CMOJIM, KaydyKH Ta TyTarnepya — J0
TEPIEHOITIB.

3 pO3YMHOM JITIIO XJOpUAY 1 Hoay B Kamii Homauai Kamedl JarTh (iojieToBe
3a0apBiicHHS, a 3 peakTuBoM JlpareHmopda — pizHo3abapBieHl ocaau — Bia OJijo-
4epBOHOTO (TyMiapalik) 10 OpyIHO-3€JICHOTO (TparakaHT).

3aroriBasi. Kamenp 3Haxomuthest y CTOBOypax ImiJl BEJIMKAM THCKOM. [lpwu
MIOIIIKO/KEHH1 KOPHY 1 TIOSIB1 TPIIIMH BOHA 1O CEPIIEBUHHMUX MPOMEHSIX BUTIKA€E HA30BHI 1
3aJIMBa€ paHu.

Jlns noOyBaHHs KaMmeni Ha cToBOypax poOssiTh Haapisu. IlimcouyBaHHS BeAyTh B
TUXY MOTOJy, 100 CHpPOBHHA HE 3a0pynHIoBanacs muioM 1 mickoM. Kamens Buctymnae y
BUTJIAMI B’SI3K0i Macu. 30MparoTh ii dyepe3 5—6 NHIB MIcCis MiJICOYYBaHHS, COPTYIOTH 3a
KOJIBOPOM. bl COpTH BUKOPHUCTOBYIOTH IS MOTPeO (hapMarieBTUYHOT IPOMHCIIOBOCTI, a
KOBTI 1 Oypl — ISl TEXHIYHHUX MOTPEO.

KinpkicTh Kameni, Mo BUAUTIIIACS, 3QJICKUTH BIiJl MEpioay BereTailii pociuHH Ta ii
BIKy: HaWOLIbIlle KaMeJl BHUTIKA€ JO MBITIHHA, 3 BIKOM pOCIWHU BHXJI KaMeni
301IBIITYETHCS.

He3Bakaroum Ha BUKOPUCTAHHS CHHTETUYHUX MOJIIMEPIB KaMeIi He BTPATUIIA CBOTO
3HauYeHHs. IX 3aroTiBis JOCi BeJeThcsd y BENMKMX MacliTabax juisi TOTped XapuoBoi,
TEKCTUIIBHOT, JJakoapOoBOi, MIKIpSHOI, (hapMareBTUUHOT IPOMHUCIOBOCTI Ta iH.

Causu

Cnusu (Mucilago) — 1e rerepornoiicaxapian, Mo HAKOMUYYIOThCS B OKPEMHX
HETOIIKO/DKEHUX OpPTaHaX POCIUH: OyIb0ax, KOpEHsX, HACiHHI TOI0. BOHU YTBOPIOIOTHCS
SK TIPOAYKTH HOPMAJILHOTO OOMIHY PEUOBHH 1 € XapuOBUM Pe3epBOM a00 PEUOBUHAMH, SIKi
YTPUMYIOTh BOJY, OCOOJIMBO B TKAHUHAX CYKYJICHTIB.

3a MOXOKEHHSM 1 yTBOPEHHSM CITU3H MOAUISIIOTHCS HA TaKi TPYIIU:

O CIH3H, HI0 YTBOPIOIOTHCS B POCIMHAX LIJISIXOM CJIM30BOTO MEPEPOIKEHHS KIIITHHHUX
000JIOHOK;

0 CIH3H, HI0 YyTBOPIOIOTHCS HUIAXOM OCIM3HEHHS KUBHUX KIIITHH;

0 CJW3u BOAOPOCTEN;

0 cIu3u OaKTepiu.



3a Oy/IOBOIO CIM3M MEHIN CKJIaJHI, aHDK KaMmeadl. 3a XIMIYHUM CKJIaJIoM iX MOXKHa
PO3AUIMTH HA YOTHPU T'PYNH: IIIOKOMaHAHHU, TaJTAKTOMaHaHU, KaMeJIeno/110H1 CIIU3H, CIIU3H
371aKOBHUX.

HexTuHoBipeyoBUHU, NeKTHH(Pectinum)

[leKTHHOBMMM pPEYOBMHAMHU HA3HMBAIOTh IOJIYPOHIIH, HAA3BUYAWHO MOIIMPEHI B
HAJ3€MHHMX YaCTUHAX POCIUH 1 psal Bogopocteil. OcobnuBo ix Oarato B mioaax (s101yKo,
aliBa, ciiMBa ToI10), OyinpOax (Oypsik, MOPKBa, peabka) 1 cTebiax (JbOH, KOHOIUIA Ta iH.). 3
PO3KJIaJaHHSAIM MEKTUHOBUX PEUYOBHMH MOB’SI3aHE MOM’SKIIEHHS IUIOAIB MPHU JTO3pIBAHHI 1
30epiraHHi, OCKUJIbKH iX HEPO3UMHHI OPMHU NEPETBOPIOIOTHCS B BOJOPO3ZYMHHUN MEKTHH.
Hepo3unHHI MEKTHHOBI PEYOBHMHHM HA3WBAIOTh MMPOTONEKTHHAMH. BOHH MICTATBCS B
NEepBUHHIN KIITUHHIN 000s0HLI. [1i1 yac 00poOKM po3BEIEHUMHU KUCIOTaMH YTBOPIOIOTHCS
BOJIOPO3YMHHI MEKTUHOBI KHCJIOTH, IO MICTATh METOKCWIbHI Tpynu. Coill KHUCIOT
HA3MBAIOTh MEKTHUHATH. PEYOBHHM, IO YTBOPIOIOTHCA MICHIS BHUJAJIECHHS METOKCHIIIB,
HA3MBAIOTh NEKTOBUMHM KUCJIOTAaMH, a iXH1 COJIl — MEKTaTaMH.

[lekTHHOBI PEYOBMHU € BAXIMBHUMH KOMIIOHEHTAMH KIITHHHUX OOOJIOHOK 1
MDKKJITUHHUX YTBOPEHb YCIX BHUIIUX 1 HUKYMX POCIMH. BOHM 3HaleHl TaKkoX y COKY
pociuH. Y KIITHHHIM OOOJIOHIII MEKTUHOBI PEYOBMHHM AacOIifiOBaH1 3 IEII0JI03010,
reminentono3amMu 1 JirHiHoM. HebGarato ix a0o 30BciM HeMa y BTOPUHHIN KIITHHHIN
000JIOHIII. 3 MEKTUHOBUMHU PEUYOBUHAMH, IO SBJISIOTH COOOI0 TiIPOQUIbHI KOJIOIIH,
OB’ s13aHa BOJOYTPUMYIOYA 3/IaTHICTh 1 TYprop pOCIWHHUX TKaHHUH. [IeKTHHOBI peuoBUHU
3aMOBHIOIOTh MDKKIJIITUHHUN TIpOCTIp. SAKio credia JboHy, JKYTy a00 KOHOIUT 3MOUYUTH
BOJIOIO, TO MIEKTUHOBI PEUOBUHU POIUMHSIOTHCA 1 JTy0 siH1 BOJIOKHA JIETKO PO3’€IHYIOTHCS.

XapakTepHa BJIACTUBICTh MEKTUHY — 3[aTHICTb YTBOPIOBATU T€Ji B MPUCYTHOCTI
caxapiB 1 KUCJIOT y BU3HaU€HOMY CIiBBiHOIIEHHI. Kpalie 3a Bce Taki Apariii yTBOPIOIOTHCS
npu pH 3,1-3,5 3 nogaBaHHsIM caxapo3u abo reKCo3Hu.

3arajibHe MaTepiajibHe TAa HABAJbHO-METOAUYHE 3a0e3MeYeHH JeKIil:
- PoGouya nporpama HaBYaJIbHOI TUCIHUILTIHU
- Cunabyc
- MetonuuHi pekoMeHaaIli 10 caMOCTIHHOT poO0TH 3100yBaUiB BUIIOT OCBITH
- MynbeTuMeniitHi pe3eHTarii

ITuTaHHs AJ151 CAMOKOHTPOJIIO:

Knacudikaris ByrieBo/iiB.

[3omepist — oTIHYHA, CTPYKTYpHA, MIKKIIaCOBa.

D- ta L-psau.

[{ukno-okco-TayTOMEpiss MOHOCaxapuaiB — TJIIOKO3H, MaHO3HM, TaJlaKTO3H,
bpykTO3HU, puO03HU Ta JE30KCUPHOO3H.

Peakr1ii okvCHEHHS Ta BiJTHOBJISHHS MOHOCAXapH/IiB.
Knacudikaris nucaxapumis.
[{ukn0-0KCcO-TayTOMEpis qUCaxapuliB.

Peaxiist OKHCHEHHSI BITHOBHUX JIHCAXapH/IiB.

. Knacudikarist mocaxapu/iis.

10 Peaxiii rizpoiri3y au- Ta mojicaxapu/iiB.

PN E
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CnuCcoK BUKOPHUCTAHMX JIKEpeJI:
OcHoBHA:



1. Bionoriyna 1 6ioopraniyna ximisa: Y 2 kH. Ka. 2: bionoriuna ximis: I[liapyanuk
s mea. BH3 1V p.a. 2-re Bua., Bump. 3arBepmxkeno MOH / 3a pen. 1O.L
I'y6erkoro, [.B. Hixxenkosebkoi. K., 2017. 544 c.

2. bionoriuna 1 610opraniuna ximisi: ¥ 2 kH. Ku. 1: Bioopraniuna ximis: [ligpyunuk
s men. BH3 IV p.a. 2-re Bun., Bumnp. 3atBepmxeno MOH / 3a pen. b.C.
3imenkoBchkoro, I.B. Hixxenkoscerkoi. K., 2017. 272 c.

3. Toncekuit f.1., Makcumuyk T.I1., bioximis moaunu. [ligpyunuk. TepHOMLIb:
Ykpmenknura, 2020. 736 c.

JlonaTkoBa:
1. Bionoriuyna ximis: migpyunuk / O.5. Cxsipos, H.B. ®aprymoxk, T.I. bonnapuyxk.
Tepnonins: TAMY, 2020. 706 c.

3arajbHe MaTepiajibHe Ta HABAJIbHO-METOANYHE 3a0e3MeYeHHs JIeKIIil:
- PoGoua nporpama HaB4aJILHOI TUCITUTUTIHA
- Cunabyc
- MetoauuHi pekoMeHaaIlii 70 caMOCTIHHOT poOOTH 3100yBayiB BUIIO1 OCBITH
- MynbTuMeniiiHi npe3eHTaii

Jlekmisa Ne 4
Tema: IIporeiHOreHHi aMIHOKMCJI0TH, TeNTHAH, OLIKH: Oyao0Ba,

BJIACTUBOCTI, OioJioriuna poJus. Kinacudgikamis.

AKTYaJbHiCTh TeMH: BiTKy — BUCOKOMOJIEKYJIIpHI IPUPO/IHI TOJIMEPH, K1 TOOYI0BaHi 3
0-aMIHOKHCIIOT, CIOJIYYEHUX TMENTHUIHUMH 3B'SI3KaMU. BUTbII HiXK JBOXCOTpIYHA iCTOPIsS
XiMii 01Ky HAllOBHEHA HECKIHYCHHUM YJAOCKOHAJIEHHSM EKCIIEPUMEHTAIBHUX METOJIB i
Oarata pi3HUMHU TEOPETUUYHUMH KOHIEMIIiIMH. [CTOTHUII BHECOK Yy PO3BUTOK XiMii OLJIKY
BHecu Taki BueHi sk O.f. JlanineBcokuit, M.JI. 3enincekuii, E. ®imep, T. Kypruyce, M.
beprman, ®. Cenxep Ta iH.

Ximist 61Ky 3aBXaH 00'eHyBaia iAei Ta MeToau 010J10T1i, MEIUITMHY, XiMii, (h13UKH.
by cTBOPIOIOTH MaTepialibHy OCHOBY XIMIUHO1 JisSTTBHOCTI KIIITUHU. Y MOBHO BBaXKaloTh,
0 TENTUIU MICTATh B Mojekyai 10 100 o-aMiHOKHUCIOT 1 MalTh MOJICKYJISIPHY Macy
o0mu3eko 1000, a 6iaku 6isbiie 100 0-aMiHOKHCIOTHUX 3aJIHIIKIB.
bionoriyna akTUBHICTH O1TKIB TICHO TOB'Si3aHa 3 BUCOKUM PIBHEM OpTaHi3allii MOJIEKYIIH.
Tomy, *UBI OpraHi3MH CUHTE3YIOTh O1JIKM HEOO0X1THOT KOH(OopMaIlii.

Meta: ChopmyBaTH 3HaHHS CTPYKTYPH 1 XIMIYHUX BIACTUBOCTEH HAHOUTBII BAXKIIMBHUX O
aMIHOKHCIIOT IN VIVO Ta in Vitro.

OCHOBHi _NMOHATTA: aMIHOKHCIIOTa, OTPUMAaHHS aMIHOKHCIOT, Je3aMiHyBaHHS
aMIHOKHUCJIOT, IEKapOOKCUITFOBAHHS aMiHOKHUCIIOT, YTBOPEHHS TOJIIMETITUTHOTO 3B’ SI3KY.
IlnaH i oprasizaniiiHa CTPYKTYpa JIeKIlii:

1. HomeHnknatypa aMiHOKHCIIOT.

2. bynoa 20 HalOUIBIIT BaKJIMBUX 0.-aMIHOKHCIIOT.

3. Knacudikaiiisi aMiHOKMCIOT.

4. I3oMepis amiHOKHUCIOT. D - 1 L- reHeTHuH1 psiau.

5. Metoau oTpUMaHHsI aMIHOKHUCIIOT.

6. D13UKO-XIMIUHI BJIACTUBOCTI aMIHOKHUCJIIOT.




7. 3arajbpH1 XIMIYHI BIACTUBOCTI aMIHOKUCIIOT (peakiii 1e3aMiHyBaHHs, epeaMiHyBaHHS,
JeKapOOKCHIIIOBaHHS, ClielX(]PiUHI BIACTUBOCTI O-, 3-, Y-aMIHOKHUCIIOT).
8. Peakuii nojikoHAeHcalli 0-aMiHOKUCIIOT 3 YTBOPEHHSIM NENTUAIB 1 OUIKIB.

3MicT JeKUiifHOIr0 MaTepiany
Binku (mporeinu) - 1€ BUCOKOMOJEKYJISIPHI OpraHIYHI peyOBUHU, MOOYIOBaHI 13
3aJIMIIKIB aMIHOKHUCIIOT. BUIKK € OCHOBOIO CTPYKTYpH 1 (PYHKIIIT yCiX KUBUX OpraHi3MiB.
Bisiki MOXYTh BUKOHYBAaTH HaWPI3HOMAHITHIII (DYHKIII].

OcHoBHi pyHKUii OLIKIB:

1. Karanitnyna _dyukuia. Hwuni Ouibwicte  ¢depMmeHTiB, abo  O10J0rYHHUX
KaTajaizaTtopis, € OuikaMu. Bix miel pyHKIis OLIKIB 3aJI€KUTh MIBUAKICTh XIMIYHUX PeaKiini
y O10JIOTTYHHX CHUCTEMaX.

2. TpancnoptHa ¢vHkuisg. [lepeHeceHHsT KUCHIO KPOBI 31MCHIOETHCS MOJICKYJIaMU

reMorjo0iHy, 1Mo € OLIKOM epUTpPOLMTIB. AJILOyMIH CHUPOBAaTKM KpoBi Oepe yyacTh B
TPAHCIIOPTI JIIIJIIB, YTBOPIOE KOMIUICKCH 3 OPTraHIYHUMU 1 HEOPTaHIYHUMH PEYOBUHAMH 1
3a0e3neuye X JOCTaBKY /10 OpraHiB-MillIEHEH.
3. 3axucHa pyHkuig. Y BiIMOBIIb Ha HAAXOIKCHHS B OpraHi3M PEUOBHUH, 110 HECYTh
Ha co01 BIAOMTOK I'€HETHYHOI 1HIIOPIAHOCTI, CHHTE3YIOThC Crienr(iuHl 3aXUCHI O1IKHU-
aHTUTLIA. 3axucHa (YHKIIS OUIKIB MPOSBISETHCA TAKOXK B 3/IaTHOCTI iX A0 3rOpTaHHS
(p16puHOTeny), 1110 3aXUIIa€ OPTaHi3M BiJl BTpaTH KPOBI MPU MOPAHEHHSIX.

4. CxopouyBajbHa ¢yHkuifa. Crnenndivni OUTKM M's130BOT TKAHUHM (AKTHH 1 M1031H)
IpaloTh TOJIOBHY pOJIb B aKTi M'S30BOT0 CKOpPOUYEHHA 1 po3ciabieHHs. CKOpouyBaibHY
3IaTHICTh MAIOTh TAaKOX OUTKH IIUTOCKENETa, 10 3a0€3MeuyoTh pO301’KHICTH XPOMOCOM B
mpolieci MiTo3a.

5. Crpykrypua ¢vHkuis. [lepmie micie mo KiIBKOCTI cepell OUIKIB TijIa JIIOJUHU
3aiiMalOTh CTPYKTYPHI O1LIKM (KoJlareH, KepaTuH, eJaCTUH Ta iH.). binku 6epyTh y4acTh B
YTBOPEHH1 KJIIITHHHUX MEeMOpaH, TPOMI>KHOT pEUOBUHM CIIOJIYYHOT TKAHWHH, B KOMILICKCI 3
BYTJICBOJIaMH BXOJIATH J0 CKJIQay PSAIY CEKpeTiB (MyIlHHA, MYKOIIiB Ta iH.).

6. TopmonajabHa dyHKILisI. [[OpMOHaIbHA PETYJIALIS 3aliMa€e BAKIIMBE MICIIC B PETYJIALIT
oOMIHYy pEUYOBHMH, a psJ TOPMOHIB TpPEACTaBICHUN OlIKaMH, MOJINenTUAaMU abo
[MOX1THUMHU aMIHOKHCIIOT.

7. IloxxuBHa (pe3epBHA) dyHKIis. [CHYIOTH cremiagpHi pe3epBHI OUIKH, 10
3IICHIOIOTH KUBJICHHS TUI0Y (OBaJTLOYMIHM) 1 TUTHHU (aTbOyMiH 1 Ka3eiH).

Kpim Toro, 6inkm OepyTh ydacTh B €KCIpecii reHeTH4HOi iHdopmarlii, nepeaadi
HEPBOBUX IMIYJbCIB, MIATPUMYIOTh OHKOTHYHHI THCK KpPOBI 1 KIITHH, 3a0€3MEYyIOTh
roMmeocTtas pH BHYTpIIIHBOTO CEPEAOBHINA OPTaAHI3MY.

VY opranax i TKaHWHAX TBAPWUH MICTUTHCS BEIUKA KUIBKICTh O15KiB. Ha mosro OiKiB B
JIOJICBKOMY Tim 1oBoauThes 45% Bin cyxoi macu. HaibOinpmr 6araTi 011KOM IOTIEPEYHO-
CMyTacTi M'si3M, JIeTeHi, cene3inka i Hupku (72-84%). Jlo opraniB 3 mOMipHUM 3MiCTOM
O1JIKy BITHOCSATBHCS IIKipa, MO30K 1 HEpPBOBA TKaHWHA, CEPIlE, OpraHu TpaBHOI cuctemu (47-
63%). Y TBepaux TKaHWHAX KICTOK, 3yOiB 1 B J>KHpOBIA TKaHWHI OITKA MICTSATBCA B
HeBeNuKiHd KibkocTi (14—20%).

Homenknamypa, ocooaueocmi npocmopoeoi i cmpykmypHoi 0y0oeu npupooHux
AMIHOKUC10M



AMIHOKHCIIOTH - BEJIMKHUI KJIaC OPraHIvYHUX CIIOJIYK, XapaKTEPHOIO 03HAKOIO SKUX €
HAsIBHICTh Y CKJIJ{l MOJIEKYJIU JBOX (PYHKI[IOHAJIIBHUX TPyl - KAPOOKCUIIBHOT 1 aMIHOTPYTIH.
Oco6uBY IpyIy CKJIaJal0Th IPUPOIHI aMiHOKMCIOTH. IX YMOBHO MOKHA PO3IIIUTH HA 2
rpynu:

- aMIHOKHUCJIOTH, SIKI OEpyTh Y4acTh B YTBOPEHHI NMENTUIIB 1 OUIKiB. /{15 HUX XapakTepHO
TUTBKH - OyJI0Ba 1 yCl1 HajexaTh 70 L - crepeopsiny.

- aMIHOKHCJIOTH, $IKI MarOTh O10JIOTIYHY aKTHUBHICTh, ajlé HE € MOHOMEpaMHu MPUPOTHUX
noJtiMepiB OLIKIB 1 MENTU/TIB.

H,C
CH—CH,—CH—COOH

4 |
C

i, NH,

Jlenuu
2-aMiHO-4-MEeTUJITIEHTAHOBA KUCJIOTA
0-aM1HO-Y-METHJIBaJIepiaHOBA KMCIIOTA

Cneuudhiuni enacmueocmi o, f, Y, 0 — AMIHOKUCIOM.

a
|
R—CH-COOH R N 9)
H to 4
H—N + —_—
N—H  -2H,0 P
O N R
OC—CH-R |
Jukeromninepa3sux
(TakTUM-JTaKTaMHa MOUDIKAITis)
/]

tO
R—CH—CH,-COOH

R—CH=CH—COOH
- NH,

NH,

5.
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Ilpupooui a - L - aminoxucromu - monomepu noninenmudis i 6i1Kie.

3a3Buuail BUAUIAIOTH OJU3bK0 20 MPUPOAHUX aMIHOKUCIIOT, 3 SIKUX YTBOPIOETHCS YCs
0e3114 NPUPOJHUX OLIKIB POCIMHHOIO 1 TBAPUHHOTO MOXOXKEHHS.

€ounutl cenemudHUll KOO NPUPOOU BUBHAUAE EOHICMb AMIHOKUCIOMHO20 CKIAOY
OLTKIS.

Homenkiatypa npupoIHUX aMiHOKHCIIOT : 3aCTOCOBYIOTHCS TPUBialbHI Ha3BU.

Ocobnusocmi 6y006u i cmepeoximisi.

[Tpuponni aMiHOKHCIOTH BiAHOCAThCA 10 L - cTepeopsny 1 MamTh o- OyaoBy (1€
o3Hauae, Mo oOuaBI (YHKIIOHATBHI TPYyNMU - aMiHO- 1 KapOOKCHJIbHA - TOB's3aHi 13
3arajJbHUM aTOMOM KapOOHY, KW 3aBXJIU ONTHYHO aKTUBHUMU (32 BUHSITKOM TJIIHHY -
aMIHOETaHOBOI KHCJIOTH). JlOCIIPKEHHIO TTPOCTOPOBOI OYyI0BH MPUPOTHUX aMIHOKHCIIOT
npucBsUeHi GpyHaameHnTanbHi poootu E. dimepa, I1. Kappepa.

R-C'H - COOH COOH NH; - CH>- COOH
| | 2NiYun
NH, NH,-"C-H
|
R

L — cmepeopso

(:ZL’JD H {%UUH
HyN —== ( m— H—-'L:’:-—th'
éHg éu;
L-Alanin D-Alanin
INpxui COJIOIKUH

binpmiicte mpUPOAHUX aMIHOKHCIOT MAlOTh TUTBKH OJWH AaCUMETPUYHUN aTOM
KapOOHy, ajie /1Bl aMiHOKHMCIIOTH - TPEOHIH 1 130JICHITNH - MICTAThH JIBa XipaJIbHI IICHTPH.

Knacugikauia npupoonux aminokuciom
Ipupooui aminokuciomu Kiacu@ikyoms 3a 0eKilbKoMa 03HAKAMU.



1) GioymorivHOMY: BITHOCHO OOMIHY PEYOBHH B OPTaHi3Mi JIFOJMHU PO3Pi3HIIOTH Ba BUIH
aMIHOKHCJIOT
3aminumi (CHHTE3YIOThCS B KIITUHAX JIFOJAWHM) : ajaHiH, apriHiH, aclapariHoBa KHCIIOTa,
IJIILHH, TIyTaMIHOBA KUCIIOTA, TICTUIUH, IPOJIiH, CEpUH, TAPO3HH, LIUCTEIH.

Hesaminni (He CHHTE3yIOThCA B KIITHUHAX JIIOJWHU, IOBUHHI TOCTYyNaTH 3
MPOAYKTaMHU XapuyBaHHs) : BajiH, 130JICHIIMH, JIEHIIMH, JI3UH, METIOHIH, TPEOHIH,
tpuntodan, GpeHinananiy. st aiTeil 10J1aTKOBO HE3aMIHHUMU € apriHiH 1 TICTUIUH.

2) OCHOBHUMH CTPYKTYpPHUMM OJUHUISIMH OUIKIB € amiHOKuciaoTu. [lpupoani Oinku
noOyaoBaHi 3 20 0-aMIHOKUCIOT. 0-AMIHOKUCIIOTU € MOXIJHUMU KapOOHOBUX KHUCIOT, y
AKUX aTOM T1IPOT€HY y 0-KapOOHY 3aMillIEHUI Ha aMIHOTPYITY:

o

R - CH-COOH

. NH :
Pagukan R € rpynoro aromis, 110 He OepyTh ydacTb B YTBOPEHHI MENTUIAHOIO
3B'I3Ky. YC1 OCOOJMBOCTI CTPYKTYpH 1 (YyHKIII OITKOBUX MOJEKYJ BHU3HAYAIOTHCS
XIMIYHOIO MPUPOJIOI0 paarkaia R.

Knacudixauis aminoxuciom rpynHmoeana Ha XiMIiuHIiU 6Y008i pAOUKAI8 AMIHOKUCIOM.
CyuacHa partioHanapHa Kiacudikallis IpyHTOBaHa Ha TOJIIPHOCTI PaIuKaliB.

Po3pi3HAIOTH N'ATH KJIACIB AMiHOKHUCJIOT.

1. AMIHOKHCIIOTH 3 HENMOJISIPHUMHU (T11pohOOHUMHM) pauKaIaMu:

CH; — CH -~ COOH A

|
NH;

H;C — CH - CH ~ COOH
]

CH; NH, _
BaJIlH
H;C - CH-CH; - CH - COOH
| |
CH; NH;
JIEUIIUH
H-CH - COOH

NH;

CJIAH



CH, - CH;
/ \
CH; - NH - CH - COOH

CH; -CH, - CH - CH - COOH .
| | [Boneiu
CH; NI,

2. AMIHOKHCIIOTH 3 IOJIAPHUMU (T11pOQUIBHUMU) pauKaIaMu:

ceput (i‘Hz - lCH _COOH

MUCTETH OH NH;
CH; - CH - COOH
| |
rIyTaMmiH SH NH;

O0=C-CH;~-CH;-CH-COOH

| | :
NH,TPEOHIH

NH
CH; - (le - |(:H - COCH
OH NH;
CH, - CH, — CH - COOH .
| \ MCT10H1H
S — CH3 NH2
0O=C-CH; - CH- COOH acriaparii

|
NH,  NH,

3. AMIHOKHCJIOTH 3 HETaTUBHO 3apsKEHUMH paJIuKaIaMu:

-COOH— -COO +H" (6iunmit maHIfor npuadaBae HETaTUBHUH 3apsij);
-SH— -S+H" (6iunuii naHmror npuadaBae HEraTUBHUM 3apsin);
Ar-OH— Ar-O+H" (Giunuit maHIior mpua0aBae HEraTUBHUM 3apsi)

HOOC - CH, - CH, - CH - COOH
|
NH;

TIIyTaMiHOBA KUCIIOTA

HOOC — CH, - CH - COOH
|

NH,

acrapariHoBa KHCJIOTa



4. AMIHOKHCIIOTH 3 TO3UTUBHO 3apsKEHUMH PaIUKaIaMHU:

-NHz+H*— -NH3"

CH; - CH - COOH
H
\ j/

CH; - CH; - CH; - CH, — CH - COOH

| |
NH2 NH2

TCTHUINH

JI3UH

HN=C-NH-CH; -CH; - CH, - CH-COOH
| I
NH;_' NHZ

apriHiH

5. AMIHOKHCIIOTH 3 APOMATUYHHUMU paaUKATIAMMU:

CH; - CH - COOH
deHinanaHin 1|\1H2

TAPO3UH
CH; - CIH - COOH
NH;

HO

CH; - CH - COOH
NH»

tpuntopan NH

VY BOAHOMY pO34YMHI MOJICKYJIM aMiHOKHCIIOT 1 OUTKIB, SIK MPaBUJIO, 3apsKEHI, 1
HASBHICTH 3apsAy Y MOETHAHHI 13 CTIMKOIO 00OJIOHKOIO T1/IpaTa € BaXJIMBUM YHHHUKOM, II10
BH3HAYA€ CTIUKICTh PO3YMHY OLIKY.



Kucs10THO-0CHOBHI Bj1acTUBOCTI a.-aMiHOKUCIOT (AK)
3a NpoTONITUYHOI Teopii KUCIOT 1 0cHOB, AK BiTHOCATHCS 10 aM(OIITIB, OCKITBKI
MICTSITh Y CKJIaJ{l MOJIEKYJIM KUCJIOTHUM 1 OCHOBHUM LIEHTPHU. Y BOJHOMY PO3UHHI MOJIEKYJIa
AK icHye y Burisi 61noysipHOro ioHa.
3anexHo Bia pH cepenoBuinia Moxke rnepeBakaTu TOW abo0 1HILINN 3apsl.
AMIHOKHUCIIOTH - aM(OTEPHI pEYOBUHHU, JIETKO PO3YMHHI Y BOJ1, Y BOAHUX PO3UMHAX
JTUCOLIIOIOTH 3 YTBOPEHHSM O1MOJIAPHUX 10HIB (LIBITTEP-10HIB):

R-CH-COOH R -CH-COO
| - | .
NH, = NH;
VY KuCIIOMYy CepellOBHUIIl aMIHOKHUCIOTH pearyloTh SK OCHOBHM, aMIHOTpyNa €
aKLENTOPOM MPOTOHA:

R—(EII—COOH + H, R—(EH—COOH

NH- NH;

+

VY ny)HOMY cepeOBHILI aMIHOKHCIIOTH PearyioTh K KUCIOTH, KapOOKCUIIbHA TpyTa
€ JIOHOPOM IIPOTOHA.

VY cunpHOKUCHMX cepeposumax: (pH=1-2) popmyerbcsa xationHa ¢popma AK. ¥V
cwibHONY)kHOMY cepenoBuii: (pH=13-14) nepeBaxkae anionna ¢opma AK. IcHyroTh
3HaueHHs pH crneuudivni 1715 KOKHOI aMIHOKUCIIOTH, B SIKIM KUIBKICTh aHIOHHUX (OpM B
pO34YWHI JOPIBHIOE KUTBKOCTI KaTioHHUX ¢opm. [Ipu 110My HEOOXiTHO BpaxoBYBaTH
HAsSIBHICTh 10HOT€HHUX YTPyMyBaHb O1YHOTO JIAHIIIOTA.

3nauenHs pH, npu skomy 3aranpHHi 3apsn monekynun AK  popiBaioe O,
HA3UBAETHCS i30€1eKTPHIHOI0 TOUKO0I0 AK (plak).

Axmo pH po3unny Bignoigae i3oenekTpuuHii Touii AK, To npu enexrpodopesi
HE BIIOYBAETHCS PYXy MOJIEKYJH B po3unHi. SAkio pH po3unny<pl, To kaTionHa ¢popma AK
pyxaetbest 10 karona. SAxmo pH po3unny>pl, To anionna ¢popma AK pyxaeThcs 10 aHOA.
Ha npomy 3acHoBano posainerHss AK merogom enexkrpodopesy.

Booui pozuunu aminokuciom maoms 6ygepHi e1acmugocmi.

Ompumannsa o-amMiHOKUCI0MmM

1. lioponis binxis
Henonik - pyiiHyBaHHS I€SIKUX aMIHOKHUCIOT (CEpUH, TPEOHIH, TPUNTO(DaH).

2. bBiomexwnonociunuii cnoci6 ompumanHs - TPYHTOBAHWW Ha 3IaTHOCTI CHEIlialbHUX
MIKpOOpTraHi3MiB BUPOOJISATH B TOKHUBHOMY CEPEIOBHIII MEBHY aMIHOKHCIIOTY.

2. Ximiuni cunmesu
Amononiz eanoeenxkuciom (Emine @iwep) - nig HAJUTHIIKY aMOHIaKy Ha O-TaJIOT€HKUCIIOTH.

Cunmes llImpexkepa-3enincbko2o - OTPUMAHHS (-aMIHOKHCIIOT 3 aJibJIET1/11B a00 KETOHIB
niero NHz 1 HCN 3 mogaibIiiuM riiposizoM o-aMiHOHITPHUIIIB, 10 YTBOPIOKOTHCS.



Ximiuni enracmueocmi AK

AK - ne rerepodyHKI[IOHaJIbHI OpraHiyHI CIOJYKH, BCTyHAlO4Yud B peakuli,
XapaKTepHl I KapOOKCUIBHUX TPYI, aMIHOTPYIL, 1 110 NPOSBISAIOTH Psij CeHU(PIUHUX
010XIMIYHUX BIACTHUBOCTEH.

1. Sx am¢onitu AK yTBOPIOIOTE COJII ITPH B3a€MOJI1i 3 KUCIOTaMU 1 OCHOBAMH.

’/O -t /,O
HN—CH—C_~ +HCl — CI' lsN—CH—C_
R OH h OH
0 0
HZN—CH—C\ NaOH — H)N —CH—C\ + H,0
[I{ OH 1!{ ONa

2. Jlexapbokcunto8anms
BinHocuThCs 10 3araibHOI peakiii yciX NpUpPOJIHHUX a- aMIHOKHCIIOT, B SIKiil OepyTh ydacTb
depMeHTH nekapOOKcWIa3W 3a Yy4acTio BiTaMiHy Bs B JBOX akTUBHHX (opmax
nipunokcanbdocdara 1 mipuaokcaminopocdara. YTBOPIOIOTHCS PEUYOBUHU 3 BUPAKEHOIO
010JI0T1YHOIO AKTUBHICTIO - O10T€HH1 aM1HHU.

pepmenT
THE-(}H-EDDH > {FHE-CHE + CO,
OH NH, OH NH,
CepHH KOJIaMHH

Etanomamin 6epe ydacth B cuHTe31 (OChOITIITITIB.

e CH2-CH—{COOH f==x_CHz-CH2
/N 2 2
\\/ \/

FueTnam McTamuH

[NicTamin € MeniaTopoM anepriyHuX peakilii opranizmy. [Ipu nexapOokcumtoBaHH1
riytaminoBoi AK yrBoproersest TAMK (ramMmma-amiHOMAcIIsIHAa KUCIIOTA), IKa € MEI1IaTOPOM
rajbMyBaHHs HEPBOBOI CUCTEMH.

In vitro
B mpucyTHOCTI GapieBoi Boau:

R-CHF-COOH + Ba(OH), — R-CH,NH, + BaCO; + H0
NH,



3. de3aminyeannsn
Po3pi3HS10Th Ba BUIU JA€3aMiHYBaHHS : HEOKHCIIOBAIBHE 1 OKHCIIIOBAJIbHE.

Heokucnioganvhe 0e3aMiHy8aHHA

Po3pi3HSI0Th JeKUTbKA BUAIB HEOKUCITIOBAJIBHOTO J€3aMIHYBaHHS :

* eiMIHYyBaHHSI aMIHOTPYIIU - BUXOJAUTh HEHACUYEHA KUCIIO0Ta

* T1APONIITUYHE - AMIHOKHUCIIOTA IEPETBOPIOETHCS HA T1IPOKCUKUCIIOTY

* BITHOBHE - YTBOPIOETHCSI HACHYEHA aMIHOKUCIIOTA

* TpaHcaMiHyBaHHs (TepeaMiHyBaHHS). € OCHOBHHM HAIpsiMOM OOMIHY aMIHOKHCJIOT B

OpraHi3Mi JIFOIUHH.

TpancaminyBaHHs ( mepeaMiHyBaHHS)

[ls Ham3BMYallHO BaXKIMBa peakilis, sfKa MPOTIKAE B YCIX TKaHWHAX OpraHizMy
JIOJIUHM, ajieé OCOOJMBO AaKTUBHO B TEYIHIN, HHUpPKaX, MIOKap/i, 3BOAUTHCA JO
B3a€MOIEPETBOPEHHS JBOX PI3HUX aMIHOKHCIOT 1 KETOKHCJIOTH- YTBOPIOIOTHCA HOBA
aMIHOKHMCJIOTa 1 HOBa KETOKHCIIOTa. B pe3ynbTaTi TpaHCaMiHyBaHHS BCTYNarOTh B OOMIH
PEUYOBUH AaMIHOKHUCIOTH, IO TMOCTYNAlOTh Yy CKJIaal OUIKIB, CHHTE3YIOThCS 3aMIiHUMI
KHCJIOTH.

EniminyBaHHS aMiHOTpynH

H COOH
HOOC- CH,-CH-COOH ———> >C=C < + NHj;
| HOOC H
NH-
AcmapariHoBa KUcCjaoTa dbyMapoBa KucyioTa (TpaHC-KUCIOTa)
OxmnciieHe 1e3aMiHyBaHHA
(|ZOOH |COOH |COOH
(CHa), (CHz)2 +H,0 (CHz),
—_—
CHNH, -H, C=NH -NH; C=0
| | |
COOH COOH COOH

In vitro
Peaxkirist Ban-Crnaiika - MeTO/] KiTbKICHOTO BU3HAYEHHS aMIHOTPYTI

R—CH—COOH + HONO R—CH—-COOH + Nyt+ H,0

NH, OH
} ['napokcHKHCIOTA

4. Peaxuii nonikonoencauyii - ompumanHua nenmuoie
Cunmes nenmudis
JI1st cunTe3y nentuay noTpiOH1 HACTYMHI IEPETBOPEHHS MOYATKOBUX aMIHOKHUCIIOT :



1) IlonepeaHiii THUMYACOBUH 3aXUCT YCIX (YU A€AKUX) (PYHKIIOHAIBHUX TPYIL, SIK1 HE OepyTh
y4acTb B YTBOPEHHI NENTUAHOIO 3B'13Ky. ICHYIOTh /1Ba TUIIM 3aXUCHUX TPYM :

a) N- 3axucHi (TumyacoBuii 3axuct NHo- rpymnn);

0) C-3axuct (Tumuacosuii 3axuct -COOH-rpynn).

2. JlonaTtkoBa akTUBaLllsl TUX TPy, SIKI O€3M0CEPENHBO YTBOPIOIOTh NENTUAHUH 3B'SI30K.
3.BupasieHHs 3aXMCHUX TPyH HICJsl YTBOPEHHS NENTHAHOIO 3B'S3KY.

[Tonmimepu, M0 CKAAAAIOTHCS 3 0.~ AMIHOKUCIIOT, Ha3UBAIOTHCS MOJIINENTUIAMU a0
nentugamu. Amigauid 3B's130K ( CO- NH ) B Takux crojiykax Ha3WBA€ThCS MENTUIHUM
3B'SI3KOM ( IENITUHOIO TPYIIOIO0).

VY 61070T1YHUX CHCTeMaX CUHTE3 MOJINENTHAIB BiI0YBaeThCsl HA pudOCOMax, KOXKHa
amiHOKucioTa moB'sizana 3 TpaHcnoptHoio PHK, pi3ni ammn -tPHK mnocnigoBHO
HNOJIOBXYIOTh TOJINMENTUIHUNA JaHIIOr BIAMNOBIAHO 10 TpuretHoro koay 1PHK,
JIOKaJi30BaHO0 Ha puOocomi. [loyaTkoM MONIMENTHUIHOTO JIAHIIOTA € aMIHOTpPYyIa. IO
MICTUTh BUIbHY 0-aMIHOTPYITY, a KIHIEM - 10 MICTUTh BUIbHY - KAPOOKCUIIBHY TPYILY.

Ilocnioosne  cnonyuennsi  AMIHOKUCAIOM — NPUUHAMO  HA3UBAMU  NEPEUHHOIO
CMpPYKmMypoio OLIKY.

..TH NH—(FH—CO OH+H NH—(FH—CO OH+ H NH—(FH—CO OH +..
R R R

l -nH,0

—HN—(le— CO-NH —(le— CO-NH —(le—CO—
E T R T E"

IIENTUIHI 3B’ I3KHU

Homenxnamypa nenmudis
[TominenTuau Ha3UBaKOTH K MOXiaHI C-KIHIIEBOT aMiHOKHUCIIOTH, HA3BY IMMOYMHAIOTH 3
N - KiHIIEBOI aMIHOKHCJIOTH, MePEePaxoByIOTh yCi MO MOPSAJKY (3MIHIOIOUM 3aKiHUCHHS Ha
W), 3aKiH4yloTh C-KIHIIEBOIO aMIHOKHUCIOTOI. MoHa 3amucyBaTd IIOBHI Ha3BH,
ckopoueHi (y JIaTUHCBKIM TpaHCKpumili abo yKpaiHChKOIO MOBOM). Ilpukian:
rainutanadinrrytamineania ( gly- ala — gly- val ab6o rai-ama-ray-Ban).

3acTocyBaHHSI aMiHOKHCJIOT

Menuko - 0io10riuHe 3Ha4YeHHS AMIHOKHCJIOT

OxpiM yuacTti y OilocuHTe3l OITKiB, aMiHOKHCIOTH BHKOHYIOTh O€31iu I1HIIHMX
CaMOCTIMHUX (DyHKITIH:
1. bepyTh yuacTh y 0i0CHHTE31 HEWpOMEAIaTOPIB i TOPMOHIB :
- 3 aMIHOKHCIJIOTH CEPUHY YTBOPIOETHCS MEIaTOp MapacUMIATHYHOI HEPBOBOI CHCTEMH
aIeTUTXOJIIH
- 3 (peHINANaHiHy 200 TUPO3UHY YTBOPIOETHCS MEAIATOP CUMIATHYHOI HEPBOBOI CHCTEMHU
HOpAJPEHATIH 1 TOPMOHU aJApEHAIiH, TAPOKCHH
- 3 TJIyTaMIHOBO1 KUCJIOTH cuHTe3yeThbest [T AMK.
2. AMIHOKHCIJIOTH TJIIIMH, TIyTaMiHOBa MalOTh HEHpoMeaiaTOpH1 QYHKIIII.
3. AcnapariHoBa KHUCJIOTa MOTpiOHa B CHHTE31 HITPOT€HBMICHUX OCHOB HYKJIEIHOBHX
KHUCJIOT (aJieHIHY, TYaHiHy, ypauuily, TUMIHY, IUTO3UHY).



4. I'myramiHOBa 1 acmapariHoBa KHUCJIOTH OepyTh y4yacThb B 3HEUIKO)KCHHI amiaky 5.
AMIHOKHCIIOTa METIOHIH NIEPEIAa€ CBOIO aKTUBHY METUJIbHY TPYMY ISl YTBOPEHHS TUMIHY,
XOJIIHY, aJipeHaIIHy.

6. B ymoBax BYyIVIEBOAHOTO TOJIOAYBaHHS 3 aMIHOKUCIOT B OpraHi3Mi JIIOJUHU
CUHTE3YEThCS TIIIOKO03a.

ToMy aMIHOKHCIIOTH BUKOPUCTOBYIOTHCA SIK JIIKAPCHKI MTpenapaTu: rIyTaMiHOBa, METIOHIH,
[UIIUH, ITUCTETH, TPUNITO(DAH.

DizuKo-xXimiuni eaacmueocmi 0iKie.
THonammsa cmpykmypnoi op2anizauii 0iiKie

XapakTepHUMU (HI3UYHUMH BJIACTUBOCTAMHU OUIKIB € BHCOKA B'SI3KICTh PO3YHHIB,
oOMexxeHa 3JaTHICTh 10 Audy3ii, 37aTHICTh JO 3HAYHOTO HAOpsSKaHHS, ONTHUYHA
AKTUBHICTh, PYXJIMBICTh B €IEKTPUYHOMY 1OJI1. BUIKK MaroTh BENUKY T1ApOPIIBHICTD, YUM
0OyMOBJICHUM BUCOKHH OHKOTHYHUN TUCK OUIKIB. Po3umHM OIIKIB MarOTh HU3BKUHN
OCMOTHYHUH THUCK.

binku 3maTtH1 10 morauHaHHS yIbTPadioieTOBOIO BUIIPOMIHIOBAHHS 3 JOBXHHOIO
xBUJI1 MeH 280 HM.

binkoBi MoJsieKyIu MarOTh BeTUKY MoJieKyJisipHy Macy (6000-1 000 000) 1 ve 31aTHI
NPOHUKATH 4Yepe3 HaIiBIPOHUKHI IITYy4yHI MeMOpaHu 1 6ioMeMOpaHU 370pOBUX >KUBHX
OpraHi3MiB.

JlenaTtypauisi 6i1KiB - TOPYIIIEHHSI 3araJbHOTO TUIaHy OYJ0BU O1IKOBOT MOJICKYJIH,
IO TPU3BOAUTH 10 BTPATH XapaKTEpHUX [JIs HEl BIACTMBOCTEH IIiJl BILUTUBOM PI3HUX
¢G13UYHUX 1 XIMIYHUX YMHHHUKIB. 30BHI JIeHATYpaIlis IPOSBISETHCS BTPATOO PO3YUHHOCTI,
TT1IBUILICHHSM B'SI3KOCTI, P13KMM 3HI)KCHHSM O10JI0T19HOI aKTUBHOCTI O1JIKY .

Penatypauisn 6iky (3BOPOTHHI TIpoIleC 3 TIOBHUM BIJHOBJICHHSM CTPYKTYpH 1
dbyHKIT MoJieKyau OlIKy) MOXJIMBA IPU HETPUBAIIM Jii JeHATypyHYOro areHra.
Jlenartypariiiss HEOOOpOTHA MTPU MOPYIICHHI IEPBUHHOI CTPYKTYPH OUIKY.

I30esekTpuyHa TouKa 0ijIKy. 3HaueHHs1 pH po3unHy, IpHu IKOMY CyMapHUU 3apsij
OIKOBMX MOJIEKYJl JOPIBHIOE HYINIO, - I 130elekTpuuHa Touka Oinky (pl). Bona
BU3HAYAETHCS aMIHOKUCIOTHUM CKIIQJIOM OUIKY. Y 130€JeKTPUYHIN ToUIll OUTKH HaltMEeHII
CTifiKi B PO3YMHI, JIETKO OCITafOTh.

IToHATTA NPO CTPYKTYPHY OpraHizauiro 0Ky
binku € cknmamHUM# MOJIMENTHAAMU, aMIHOKACTIOTH B SIKMX 3B'S3aH1 NENTHUIHUMHU
3B'SI3KaAMU, 110 YTBOPIOIOTHCS TPU B3AEMOJMII O-KApOOKCHMIBHUX 1 O-aMIHOTPYII
aMIHOKHCJIOT.

CH; - C|7H — COOH + H;N - CH, - COOH ——>

-H,0
NH»
aJlaHHH [JIMIHH

“H 0E CI]3_C‘:II_EQ::_NII_(|?I]2

NH: COOH
ANAHMITTAIUH (JIMTTCTITH]L )



Jlo aunenTuay MOXYTh NMPUEAHYBATHCS 1HILII aMIHOKUCIOTH, YTBOPIOIOYU TpU-,
TeTpa-, IEHTANEeNTH 1 TaK Jajll aX J0 YTBOPEHHS BeJUKoro nominentuay. [locminoBHICTh
pO3TalllyBaHHs aMIHOKHUCIIOT B MOJIMENTH/I1 € IEPBUHHOIO CTPYKTYPOIO OLIKY.

dopma OIJIKOBHX MOJIEKY.JI
VY nmpupoxal icHye ABa BHIM OUIKOBMX MOJEKYJ] : HHUTKOIMOAIOHI
(p16punsipHi) 1 KyascTi (rnoOymspHi). dizuko-ximMiyH1 1 01010TTYHI BIACTUBOCTI OUIKIB Y
BUIBHOMY a00 3B'SI3aHOMY CTaH1 BU3HAYAIOTHCS X IPOCTOPOBOIO CTPYKTYPOIO.
Bceboro icHye 4oTUpH piBHI CTPYKTYpPHOI OpraHizailii 011Ky - NepBUHHA, BTOPUHHA,
TPETUHHA 1 YETBEPTUHHA CTPYKTypa. CTpyKTypa OUIBIIOCTI OUIKIB CKIAJAETHCS 3 TPHOX
PIBHIB.

1. Ilepsunna i emopunna cmpykmypa 0iiKy
IlepBuHHA CTpPYKTYpa OiJIKY - TOCHTIIOBHICTH PO3TAIlyBaHHS aMIHOKHUCIOTHUX
3aJIMIIKIB B HOJIIIEITHIL.
Jlesiki OUIKM Mpe/ICTaBJICH] HE OJHIHN, a JACKIJIbKOMA MOJINENTUIHUMH JIAHIIOTaMHU,
3B'SI3aHUMH MiK COO0I0 TUCYIb(ITHUMU 3B'I3KaAMU.

NN

S S

Jlist BU3HAYCHHSI IEPBUHHOI CTPYKTYpH O1JIKY 3a JOMOMOTOIO T1IPOIi3y 3'ICOBYIOTh
KUIbKICHE CITIBBIJTHOIIIEHHSI aMiHOKUCIIOT B MOJIeKyJ1 O611Ky. [ToTiM BU3HA4arOTh XiMIUHY
IPUPOSY KIHIIEBUX aMIHOKHCJIOT IOJIMENTHIHOTO JIAHITIOra, SKUH MICTHTh 1O OJHIM
BitbHOIO NH2, - 1 COOH- rpymu. [lns BuszHaueHHs N- KIHIIEBOI aMIHOKHCIOTH

BUKOPHUCTOBYIOThCS MeTox CeHkepa i (peHUITiZaHTOTHOBHM MeTo, JuUIs BU3HaYeHHs C-
KIHIICBOI aMiHOKHCJIOTH - METOJT AKaOopi.

IlepBuHHA CTPYKTYpa OLIKY XapaKTepPU3YETHCSI PAIOM 0CO0JIUBOCTEI:

1. TlepBuHHa cTpyKTypa OLIKYy TEHETHYHO JIe€TEpMiIHOBaHA 1 YHIKalbHA, 3aMiHa
aMIHOKHCJIOT yCEpeIHHI IMOIMENTHIHOTO JIAHIoTa MPU3BOAUTE 10 3MIHM CTPYKTYpPH 1
byHKIIT O1IKY.

2. llepBuHHa cTpyKTypa OUIKy cTa0iipHA, IO 3a0€3MEeUye€ThCS AUMENTUIHUMU 1 Y
MEHIIH Mipl AUCYIb(DITHAMHA 3B'I3KAMU.

3. Uwucmo xoMmOiHAIIM aMiHOKHMCIOT B TOJINENTHII JYXKE BEJIHKE, TOCIIIOBHOCTI
aMIHOKHCJIOT, 1III0 TIOBTOPIOIOTBCH, JyKe€ PiakicHI. [AeHTHYHI TOCIHIIOBHOCTI
aMIHOKHCJIOT MOXYTh 3yCTpiYaTHCS B 00JIACTI aKTUBHHX IEHTPIB (hePMEHTIB.

4. TlepBuHHa CTpyKTypa OUIKYy JETEpMiHY€ BTOPHHHY, TPETHHHY 1 UYCTBEPTHHHY
CTPYKTYPY O1TKOBOT MOJIEKYIIH.

BropunHa cTpykTypa 6iiKy - KoH(DIryparis moTinenTHIHOTO JIAHIIOTa, KOMIAKTHINIA ii
yIakoBKa B CHipalibHIN a0o0 sKy-HeOynp iHmIM koHdopmari. [Ipornec konpiryparii ine
BIJIMTOBITHO JI0 TIPOTPAMHM, 3aKJIaJICHOI B TIEPBUHHINA CTPYKTypi ONKy. ICHye NBi OCHOBHI
KOH@irypalii NoJinenTUAHOTO JaHIIora: o-ciipaib 1 B-cKiaadacTuil map.



JI1104MM IOYaTKOM YTBOPEHHS 0.~ 1 B-CTPYKTYPH SIBASETHCS 3JaTHICTh aMIHOKHCIIOT
YTBOPIOBAaTU BOAHEBI 3B'SI3kM. CTaOLIBHICTP BTOPUHHOI CTPYKTYpU 3a0€3MEUy€ETHCS B
OCHOBHOMY BOJHEBUMH 1 y MEHIIIM Mipl HNEOTHIHUMH 1 JUCYIbPITHUMHU 3B'SI3KAMU.
Boanesuii 3B'130K - c1abKa eIeKTpOCTaTUYHA B3a€MO/I1SI MK €JIEKTPOHETATUBHUM aTOMOM
(O abo N) Ta  aToMOM TiAPOreHy, SKUI KOBAJICHTHHHM 3B'A3aHUM 3 IHIIUM
€JIEKTPOHETaTUBHUM aTOMOM.

CtpykTypl o-crmipayi BIACTUBHM psl 3akoHOMipHOCTe. Ha KoxkeH Kpok cripaii
JOBOJATHCA 3,6 aMIHOKMCIOTHUX 3aJIMLIKIB, KPOK cmipaii AopiBHIOE 0,54 HM Ha BUTOK 1
0,15 HM Ha OJIMH aMIHOKUCTOTHUM 3amuuok. KyT miniiomy cmipani 26°, yepe3 KOxHi I'Tbh
BUTKIB TOBTOPIOETHCS CTPYKTypHa KoHGpopmauis mnominentuay. I[lpum yTBopeHHi [-
CTPYKTYpPH 1Bl MOJINENTHAHI JIAHLIOTH, PO3TAIIOBaH1 NapajiebHO a00 aHTUNapalenbHO,
3B'SI3YIOThCSI MK COOOI0 BOJAHEBUMU 3B'I3KAMU MK MENTUIHUMU 3B'SI3KaMU. Y TPUPOI
3yCTpi4aroThCsl OLIKU, BTOPUHHA CTPYKTYypa SKUX HE SIBISETHCS HI O-, HI B-CTPYKTYPOIO
(manpuknan, xonareH). HuHl 1oBeneHO ICHYBaHHS JABOX MPOMIKHUX PIBHIB Oprasizarii
O1JIKOBOi MOJIEKYJIM M1’k BTOPMHHOIO 1 TPETUHHOIO CTPYKTYPOIO - HAJIBTOPUHHI CTPYKTYPH
1 CTPYKTYpHI JIOMEHHU.

3. Tpemunna i vemeepmunna cmpyKkmypa 0inKy

Tperunna cTpykTypa OLIKY - 1ile MPOCTOPOBA OPIEHTAIIIS MOJINENTHIHOI CITipa,
Croci0 KOMITakTu3aIi O1TKOBOI MOJEKYJH, IO CIIJy€ 3a BTOPUHHOI CTPYKTYPOIO.
[Ipouec ykmagaHHs MOJIMNENTUIHOTO JIAHITIOTA - YOJIIiHT.

[IpocTopoBa cTpykTypa OUIKIB 3aJIe)XKUTh Bif 10HHOI cuiu 1 pH posuuny,
TEMIIEpaTypH 1 THITUX YMHHHKIB. Y cTabumi3allii mpocTopoBOi CTPYKTYpH OUIKIB pa3oMm 3
KOBAJICHTHUMH 3B's3KaMu (TIENITUIHUMH 1 JUCYNb(GITHUMHU) OEpyTh y4acTh TaK 3BaHI
HEKOBAJICHTHI 3B'SI3KH, 0 AKUX BIIHOCATHCS BOJAHEBI 3B'SI3KH, €IIEKTPOCTATUYHI B3a€MO/I11
3apsSDKEHUX TPYI, BaH-JEP-BaajbCOBl CHIIM, B3a€EMOJII HEMOJSIPHUX OIYHHMX pajuKaiiB
aMIHOKHCJIOT, T1ApoditbHO-TiApodoOHI B3aeMoii Ta iH. [Ipu oMy HEKOBaJICHTHI 3B'SI3KU
I'palOTh OCHOBHY pOJIb. TpeTHHHA CTPYKTypa OUIKY (POpMY€EThCS MHMOBOJI 1 TTOBHICTIO
JIETEPMIHY€ETHCS TIEPBUHHOI0 CTPYKTYyporo OulKy. OCHOBHUM pYIIHHHUM MOMEHTOM
BUHUKHCHHI TPUBUMIPHOI CTPYKTYPH SIBIISIETHCS B3a€MOJiS paJuKalliB aMIHOKHCIIOT 3
MOJICKYyJIaMH BOJH, IO IMOJSATaE B TOMY, IO TiApodoOHI paguKaiu aMiHOKHUCIIOT
OpIEHTYIOTHCS BCEPEIUHY MOJIEKYIH OUIKY, TO/I AK T1APOIIbHI paauKaIl OPIEHTYIOTHCA
HA30BHI. B pe3ynbTari yTBOPIOETHCA TEPMOJUHAMIYHO HANOUIBIT BUTiTHA KOH(OpMAIis
MOJIEKYJ OiJTKa, 110 XapaKTEepPU3yeEThCsl HaMMEHINOK BiIbHOIO eHepriero. Kondopmarrii
O1KiB cTalinBHI, OCHOBHI opMu KoHpopMmariiii - T- ¢popma (tensed - "Hampysxena") 1 R-
dopma (relaxed - "po3cnabnena"). TpuBuMipHa CTPYKTypa OUIKY MICTUTH (DYyHKI[IOHAIBHY
iH(bopMmariito, o BuU3HAYa€e yci Oionoriydi BiaactuBocTi OunkiB. [lopymieHHS TpeTHHHOI
CTPYKTYpH OUTKY CIPHYMHSE 32 COO0I0 BTpATy HOTO O10JIOTIYHUX BIACTHBOCTEH.

YeTBepTHHHA CTPYKTYpa OlIKYy - TMpPOCTOpOBa  Opi€HTAIlS  JEKUTBKOX
MOJIIMENITUTHAX JIAHIIOTIB, 10 MAalOTh BJACHY IEPBUHHY, BTOPMHHY a00 TpPETHHHY
CTPYKTYPY, 3 YTBOPEHHSIM MaKpOMOJEKYJSPHOI CITOTYKH.

Oxkpemi NONINeNnTHIHI JAaHUIOTH - MPOTOMEPU (MOHOMEpPHU, CYOOIMHHUIII) - HE MAIOTh
010JIOT1YHOT aKTUBHOCTI 1 IPUA0aBaIOTh ii IPU MEBHOMY CIIOCOO1 TPOCTOPOBOI0 00'€ THAHHS.
Monekyna, 1110 YTBOPHIIACS, € OJITOMEPOM (MYJIBTUMEPOM).



UeTBepTUHHA CTPYKTYypa CTaOLII3Y€EThCS 32 PAXyHOK HEKOBAJICHTHUX 3B'SI3KIB MiXK
KOHTaKTHUMHM MaiJiaHYMKaMd MPOTOMEPIB, KOMIUIEMEHTY OJHWH OJHOMY. YeTBepTHHHA
CTPYKTypa BUSABJIEHA y JEKUIbKOX COTEHb OUIKIB. MojeKyia reMorio0iHy € TeTpaMepoM -
CKJIQJA€ThCs 3 ABOX 0O- 1 1BOX (- maHmoriB. @epmMeHT Gocdopunaza CKIATAETHCS 3 ABOX
IIEHTUYHUX CYOOJAMHUIL MO JBa MNENTHUJHI JaHIord. MepMeHT JaKTaTAETHAporeHasa
MICTHUTh JiBa THUIIH MOJINENTHAHUX JaHmiorie - M (muscle - "m's3") i B (brain - "mo30k") 1
MOX€e ICHYBaTH B I'STH (popMax, 10 Ha3WBarOThCs 130depMeHTamMu, a00 MHOKXHUHHUMU
dopMamu QpepMEHTIB.

Knacugikauia oinkie
BianoBigHo 10 BUKOHYBaHUX (YHKIIN BUIUISAIOTH 12 TOJOBHUX KJIAciB
O1JIKIB:
1) katanmiTHYHO aKTUBHI O1IKHU ((pEepMEHTH);
2) O11KM - 1HT101TOpH (PEPMEHTIB;
3) O1IKM - peryiasTopu aKTUBHOCTI TEHOMA;
4) 3axuCHI OLTKU: OLJIKK IMYHHOT 1 3rOpTaroy0i CUCTEMH;
5) TokcuuHI O1JIKH;
6) TpaHCTIOPTHI OUTKH;
7) MmemMOpaHH1 O1IKY;
8) ckopouyBaJIbH1 OUIKH;
9) peuenitopHi O1IKH;
10) 61IKH-TOPMOHHU;
11) 6i1Ku - 060JIOHKU BiPYCiB;
12) 611Kku 3 THITUMU (PYHKITISIMHU.

AxkicHi peakuii Ha AMIHOKHCJIOTH, ENTHIH, OLTKH

AMIHOKHCIIOTH MOKHA BUSIBUTH 32 JOTIOMOT'0I0 KOJTLOPOBUX PEAKIIiN: HIHT1IPUHOBOT,
KcaHToINpoTeiHoBoi, Do, Minony, 6iypeToBoi nmpodu ta iH. LI peakiii Hecnenudiyxi,
OCKIUJIbKM TPYHTOBaHI Ha BHSBJICHHI OKpeMHUX (PparMeHTIB B CTPYKTYpi aMiHOKHCIOT, SIKi
MOXKYTh 3yCTPIYaTHCS 1 B IHIIMX CITOJTyKaX.

HinrinpuHoBa peakitisi, KOJIbOpoBa peakxiiis, BXXKHUBaHA IS SIKICHOTO 1 KIJIbKICHOTO
BU3HAYCHHS aMIHOKHCIIOT, IMIHOKHUCIIOT 1 aMiHiB. [Ipu HarpiBaHHi B JIy’KHOMY CEPEJIOBHIIII
HiHTiApuHa (Tpuketorigpuaaenrigpary, CoHsO4) 3 pedoBMHaMM, 110 MarOTh NEPBUHHI
aminorpynu (- NH2), yTBOpIO€TbCS TPOIYKT, SKHH Ma€ CTiiKe IHTEHCHBHE CHHBO-
¢ioseroBe 3a0apBlIICHHS 3 MaKCHUMaJIbHUM TMOTJIWHAHHAM Omm3bko 570 uM. Tak sk
MOTJIMHAHHS TIPH I JOBXKWHI XBWJI JIIHIWHO 3QJICKHUTH Bl YMCIIa BUIBHUX aMiHOTPYII,
HIHTIJPUHOBA PEaKIlis MOCTY>KHJIa OCHOBOIO ISl iX KUIBKICHOTO BH3HAYCHHS METOJIAMHU
KojopumeTpii abo cmekTpodoTomerpii. Ll peakiiss BHUKOPUCTOBYETHCS TaKOX IS
BU3HAYCHHs BTOPUHHUX amiHorpyn (>NH) B iMiHOKHCIOTax - TIPOJiHI 1 OKCHUIIPOJIiHI; B
[IOMY BUTIAJIKY YTBOPIOETHCS MPOIYKT SICKPABO-)KOBTOTO KOJIbOpY. UyTnusicts - 10 0,01%.
CydJacHuil aBTOMAaTHYHUIA aMiHOKUCJIIOTHUN aHaJi3 MPOBOMASTH, TOEJHYIOYH 10HOOOMIHHE
PO3iJICHHS aMiHOKHUCIIOT 1 KUIBKICHE BU3HAUCHHS 1X 32 JJOTIOMOT 00 HIHT1IPUHOBOT peaKITii.
[Ipu poszmineHHI CyMmiliel amMiHOKHCIOT METOJOM MarepoBoi xpomarorpadii mo3Boiiste
BU3HAYATH KOKHY aMIHOKHCIIOTY B KIJIBKOCTI HE MEHILIE 2—35 MKT.

[lo iHTEeHCHMBHOCTI 3a0apBIICHHS MOKHA CYAUTH MPO KUIBKICTh aMiHOKHUCIOT. Lls
peaxilis MO3WTHBHA HE JIMIIE 3 BUIBHUMHU aMIHOKHUCJIOTaMHU, aje 1 MenTUaaMu, OlIKaMu Ta
iH.



KcanTtonporeinoBa peakuisi 103BOJS€ BHUSIBUTH apOMaTU4HI aMIHOKHUCIOTH
(peninananin, THPO3UH, TICTUJIMH, TPUNITO(AH), [PYHTOBAHA Ha pEaKIIii eNeKTPOPIILHOTO
3aMIIICHHS B ApOMAaTUYHOMY sIIpi (HITpaLlis).

[Ipu A1 KOHUEHTPOBAHOI HITPATHOI KUCJIOTH, HANPUKIIAJ, HA TUPO3UH YTBOPIOETHCS
MPOJYKT, 3a0apBICHUI B )KOBTUI KOJIIP.

Peakuis ®ouas. lle peakuis Ha uucrein 1 muctuH. [lpu myx’HOMY Trigpoisi
"cnabo3B's13aHui CynbPyp" B MUCTEIHI 1 IUCTHHI TOCUTD JIETKO BIIIIEIUISETHCS, BHACIIOK
YOro YTBOPIOETHCA CIPKOBOJIEHb, SIKMM, pearylouu 3 JIyroM, Ja€ cyiabpiau Hatpito ado
kanito. [Ipu nonaBanni anierary csuHito (II) yrBoproerses ocan cynbdiny cunito (II) cipo-
YOPHOT'O KOJIBOPY.

113401-12_{{}14:00}1 + INaOH = }I{}—CHE—({I—I—CE}DH + Na§ + HO,
NH., NH,

=

HHCTEHH CEPHH

Pb{CHCOO), + 2NaOH = PH(OH),4 + 2CH,COONa.
Pb(OH), + 2NaOH = Na,Pb0O, + 2H,0,

NaS + NaPbO. + 2H,0 = PbSl + 4NaOH.

BiyperoBa peakilisi - BUKOPHCTOBYEThCA $K KOJIbOPOBAa peakiliss Ha OUIKdA. Y
JTYy’)KHOMY CEpeJOBHINl y MpucyTHOCTI coyie kynpymy (II) BoHm maroTh ¢ioneToBe
¢dapOyBanHs. 3abapBieHHs 00YMOBJIEHE YTBOPEHHIM KOMIUIEKCHOI crioiayku Kynpymy (1I),
3a paxyHok nentuaHoi rpynu -CO- NH -, sxa xapaktepna s OuikiB. CBOIO Ha3By Is
peakKIlis Jicraia Bijf MOXiAHOTO CEYOBHUHHU - O1ypeTy, KWW YTBOPIOETHCS MPU HArpiBaHHI
CEYOBHMHHU 3 BIIICTUICHHSM aMOHIaKYy.

OxpiMm OinKiB 1 OiypeTy Take x (apOyBaHHS JAArOTh 1 1HIII CTIOIYKH, IO MICTSTH IO
TPYITy: aMiJid, IMiTM KApOOHOBHX KHCJIOT, @ TAKOXK CIOJYKH, IO MICTATh B MOJIEKYJIl TPYIH
- CS - NH - a60 =CH - NH-. Takox peakiiito 1ar0Th O1IKH, JeIKi aMiHOKUCIIOTH, TTETITH/IH,
Oiypert 1 cepenni nentonu. Kojip KOMIUIEKCY, III0 OTPUMYEThCS MpU O1ypeTOBil peakiiii 3
PI3HUMU TETITHIAMHU, JACIIO BIAPI3HAETHCS 1 3aJICKUTh Bl JIOBXKWHH NENTHIHOTO JIAHITIOTA.

[Tentuam 3 TOBXHHOKO JIAHIIOTA BiJl YOTUPHOX aMiHOKHCIIOTHHUX 3aJIUIIKIB 1 BHIIE
YTBOPIOIOTh YEPBOHUI KOMILIEKC, TPUTIENTUAM - P10JIETOBUH, a TUTICTITUIN - CHHIM.
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eHoJibHa (hopma moinenTuaa
[Tpu B3aemomii mominenTtuay 3 Cu(OH), yTBOpIOETBCS KOMILIEKC, OYIOBY SIKOTO
MOXHA MMOKa3aTH TaK:
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3arajibHe MaTepiajibHe Ta HABAJIbHO-MeTOAMYHEe 3a0e3NeYeHHs JeKIIii:

- Po6oua nmporpama HaBYaNbHOT AUCIUILTIHU

- Cunabyc

- MeroauuHi pekoMeHAAIlll 10 CaMOCTIHHOT poO0TH 3/100yBayiB BUILOI OCBITH
- MynbTuMeniiiHi npe3eHTaii

IIuTaHHA 11 CAMOKOHTPOJIIO:

Krnacudikaris aMmiHOKHCIIOT.

bionoriusno BaXkuB1 aMIHOKHUCIIOTH.

Peaxkiiii orpuMaHHs aMIHOKHCIIOT.

Peaxkirii nexkapOokcuIroBaHHs in Vivo Ta in vitro.
Peaxiii ne3aMminyBaHHS in Vivo Ta in vitro.
Peakiiii oTpuMaHHs IENTHIHOTO 3B’ SI3KY.

ogkownE

Cnmcok BUKOPUCTAHHUX JIKepeJt:
OcHoBHa:

1. Bionoriuyna i 6ioopraniuna Ximis: ¥ 2 kH. Ku. 2: bionoriuna ximis: [ligpydanuk s
men. BH3 IV p.a. 2-re Bun., Bumnp. 3atBepmxkeno MOH / 3a pen. FO.1. I'yoerkoro, 1.B.
Hixxenkoscbkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximis: Y 2 kH. Ka. 1: bioopraniuna ximis: [ligpyaauk aist
men. BH3 IV p.a. 2-re Bum., Bump. 3arBepmkeno MOH / 3a pea. b.C.
3imenkoBcrkoro, I.B. Hixkenkoscerkoi. K., 2017. 272 c.

3. Toncekuit fA.I., Makcumuyk T.II., bioximia moaunau. Ilinpyunux. TepHOMLIB:
Yxpmenknura, 2020. 736 c.

JlonarkoBa:
1. Bionoriuna ximis: migpyunuk / O.5. Cxmsipos, H.B. ®aprymoxk, T.I. bBormapuyk.
Tepuonins: TAMY, 2020. 706 c.

Jlexmisa Ne 5
Tema: I'eTepOoMKIIIYHI CIOJYKH K CTPYKTYPHI KOMIIOHEHTH HYKJIEIHOBUX
KHUCJIOT.

AKTVAJIbHICTh_TeMH: XiMis TE€TEPOIUKIIB € OJHIEI0 3 HAWOUIBbIN I[IKaBUX Ta
BAXJIMBUX oOJlacTeid opraHiuyHol XiMil. [Iemepoyukniynumu HA3UBAIOTh [HUKIIYHI,




OpraHiuHi CIOJIYKH, A0 CKJIaay SIKUX, OKPIM aTOMIB KapOOHY, BXOASATh OANH a00 JEKUIbKa
aToMIiB IHIIKUX eleMeHTIB (retepoatoMiB) — O, N, S. Barome 3HaueHHSI FeTEPOLMKITYHUX
CIOJIYK IOJISITa€ B TOMY, 1110 BOHU € OCHOBOIO 0araThbOX MPUPOAHUX O10JIOTTYHO aKTUBHUX
PEYOBHH 1 JIIKAPCHKUX MpenapatiB. JloCUTh HaragaTH, 110 3 HAOUIbII BIAOMUX JIKapChKUX
3ac001B MPUPOJHOTO Ta CUHTETUYHOTO MOXOJKEHHS Ounbine 62% € reTeporuKIiyHuMU
CIOJTyKaMH.

AJKIINOX1JIHI MIPOJIBHUX SJI€P € OCHOBOIO TaKMX O10JIOTIYHO aKTUBHHUX CHOJYK SIK
remy, xjuopo¢iny, BiTamiHny Bio; B-nakTamMHI aHTHO10TUKYM — NEHIWIIH 1 1e(aIoCIOpUH —
BPATYBAIM MUIBHOHHU JIIOJICHKUX KUTTIB. Clijl mam'siTaTi Mpo BUJATHY POJIb T€TEPOLIUKITIB
B JIMXAJIbHOMY Mpolleci Ta KOHCepBalii eHeprii, poTocuHTe31, BUPOOHUIITBI MECTUIIU/IIB,
OapBHMKIB, TEPMOCTINKHX MOTIMEPIB, AaHATITUYHUX PEAreHTIB 1 0araTboX 1HIIMX MPAKTUYHO
BaXJIMBUX MaTepiaiB.

Cepen mieCTUWICHHUX TETEPOLMKIIB HAWMOUIbII BakiauBUU € mipuauH. [lepiie
3aCTOCYBaHHS TPUPOAHUX TOXIMHUX TIPUAMHY B SIKOCTI TECTHIHIIB TOB'sI3aHE 3
aJNKaJIo0iAaMH1 HIKOTHHOM 1 aHa0a31HOM, 1110 MICTSITHCS B TFOTFOHOBOMY MOPOILIKY, SIKHi 371aBHA
BUKOPUCTOBYBAIM /ISl 3HUIIEHHS INKIUIMBUX KoMax. Epa MipUAMHOBUX JTIKapCHKUX
pPEUYOBMH TIoyanacs ICHs BIAKPUTTS 1 BCTAHOBJIEHHS CTPYKTypu Bitaminy Bs. Lle
CTHMYJIIOBQJIO BYEHUX JI0 TMOIIYKY IITYYHUX JIIKAPCHKUX peuoBHH. Tak OyB OTpUMaHUiA
KOpJliaMiH, TperapaT Jyisl JIKyBaHHS MOPYIIEHb KPOBOOOITY, CHMHTE30BaHI MoAMQIKaIlil
ipUIUHKAPOOHOBHUX KHCIIOT 3 POTUTYOEPKYIHO3HUMHU BJIACTUBOCTSIMH,
ipUIMHATBI0OKCUMHI aHTHIOTH, @ TaKOX CTBOPEH1 cepii HeWpOJENTHKIB, CIa3MOJIITHKIB,
AHTUTINEPTCH3UBHUX 1 aHTUTICTAMIHHUX TpenapaTiB Ha OCHOBI MOXIAHUX MIpUIUHY. -
[TipuauHkapOoHOBa (HIKOTHHOBA) KHCIIOTA Ta ii aMiJl BiioMmi, sk Bl ¢opmu BiTaminy PP, siki
3aCTOCOBYIOTbCS TIpU JIIKyBaHHI menarpu. HiKOTHHaMiT € CKJIaJI0BOI0 YacTHHOIO
(bepMEHTHUX CHCTEM, BIIMOBIIAILHUX 32 OKMCHO-BITHOBHI ITPOLIECH B OPTaHI3MI.

Cepen MIECTUWICHHUX TETEPOLMKIIB 3 JIBOMa TeTepoaTOMaMH OCOOJUBE MicCIe
3aiiMalOTh TIIPOKCHU- 1 aMIHOMOXIAHI TIPUMIJIMHA — KOMIIOHEHTH HYKJIECTHOBUX KHUCIJIOT
(ypanui, TUMiH, ITATO3MH), a TAKOX 2,4,6-TPUT1IPOKCUITIPUMITUH — 6apOiTypOoBa KHUCIIOTA.
11 moximmi 3aCTOCOBYIOTH B SIKOCTI CHOAIMHHUX 1 MPOTUCYIOMHHX 3aC001B.

Bitamin B1 MicTuTh mipuMignHOBE 1 Tia30JIbHE KIJIBIIE, K1 MOB'SI3aHI METUIICHOBOIO
rpymnoro. BiH BXOOUTH B CTPYKTYpy KodepMmeHTa KOKapOOKcHia3H, MO0 Oepe ydacTb y
NeKapOOKCIITIOBAHHI 0-KETOKHUCIIOT 1 CHHTE3Y arleTHiIKopepMeHTy A.

Cepen HaBaXIJIMBIIIKX TIAPOKCH- 1 aMIHOMYPHUHIB, 0 OEpyTh aKTUBHY y4acTh B
mporiecax XUTTEIISIIBHOCTI, CIIiJT BULTATH HYKJICIHOBI OCHOBH aJICHIH 1 I'yaHiH, a TAaKOX 6-
rigpokcurnyput (TIMOKCAHTUH), 2,6-IUTIAPOKCUITYPUH (KCAaHTHH) 1 KIHIEBHHA MPOJYKT
MeTabo0Ii3My IyPUHOBUX CITOJIYK B OpPraHU3Mi — ced4oBY KHCIOTY. CoJli ce40BO1 KHCIOTH
(ypaTu) ipu JesIKUX MOPYIICHHSX B OPTraHi3Mi BIAKIAAal0ThCS B CyTiI00ax, HAPUKIIA, IPU
Mo/Iarpi, a TAKOXK y BUTIISII HUPKOBUX KaMEHIB.

Y mpupoii T0CUThH MIUPOKO MOIUPEHI TAPOKCH- 1 aMIHONTEPUIUHH, 110 BXOJATH JI0
CKIaay, Hampukiaaa, (oiieBoi KUCIOTH, SKa BIITPAa€ BAXKIUBY pOJIb Y MeTaboIi3Mi
HYKJICTHOBUX KHCIOT 1 OIiNKiB, a TaKOXX NPHUCYTHI B HAWBaXJIMBIMIOMY BIiTaMiHI —
pubodIaBiHi — YHHHHUKY POCTY KUBUX OpraHi3MiB (BitaMiH B»).

3 reTeponuKiIaMy TICHO TOB's3aHa HOBa OypXJIMBO MPOTpecyroda Taily3b HAyKd —
CyMpaMOJICKyJIIpHA XiMisl, SIKa TOCHIKY€E 3aKOHOMIPHOCTI caMOOopraHi3aiiii MOJIeKyI.

Meta: copmyBaT 3HaHHS PO OYJIOBY Ta OCOOJIMBOCTI XIMIYHOT MMOBEIIHKHU I1'SITH -
Ta MECTUYWICHHUX TeTePOLUKITYHUX CIOJIYK, 10 MatOTh O10JIOT1YHY aKTUBHICTb.



OCHOBHI OHATTA: MipoJ1, TiodeH, pypaH, IM11a3051, IHAO0JI, TICTUAUH, TPUNTO(aH, MPOJIiH,
OKCUIIPOJIiH, ypalui, TUMIH, IUTO3WH, aJ€HIH, TyaHIH.

ILnaH i opraizaniiiHa CTPYKTYpa JIEKILil:

1. Knacugikauis reteponukiiB 3a po3MipoM IUKITY, KUIBKICTIO 1 BUJY F€TEPOATOMIB.

2. bynoBa 1 BmactuBOCTI mipony, (ypaHy, Tiodpeny. HeOGenzeHoBi apomartuyHi
cuctemMu. biosnoriune 3Ha4eHHs TETPaNipoJbHUX CHONYK: MOPPiHiB, MOPPIpHUHIB, TEMA.

3. Inmon 1 ¥Woro moximHi, iX yTBOpeHHsS. TioeH SK CTPYKTYpHUH KOMIIOHEHT
MOJIEKYJIM O10THHY.

4. Tlipazon. Ilipa3osoH-5 Ta #Woro moxigHi sIK JIKKA (aHAJIBrIH, aMiJOMNIPUH,
AHTHUIIIPUH).

5. Imimazon 1 #ioro moxigHi (TICTUAWH Ta rictamiH). [I'STUYIEHHI TeTEPOIUKIN 3
JBOMa PI3HMMH TeTepoaTOMaMH: Tia3oJ, Okca3oiyl. Tia30yl SIK CTPYKTYpHHH KOMIIOHEHT
BiTaMiHy Bj.

6. [lipuauH sk apomMaThyHa cucTeMa. XiMiuHi BiaacTuBocTi. [ToXigH1 mipuauHy SK
JikyBasbH1 3acoOu. Bitamin PP sk ckiiagoBa yacTuHa OKMCHO-BITHOBHUX KoepmeHTiB HA /]
ta HAJ{®D.

7. IipumiguH 1 ¥Woro moxiaHi (ypauuia, TUMIH, IUTO3MH). TayToMmepHi ¢dopmu
nipUMIAMHOBUX OCHOB. bap06iTypoBa kuciora. @eHobOapOiTan 1 BEpoHa sIK CHOJINWHI Ta
IPOTUCYIOMHI 3aCO0H.

8. IlypuH Ta iforo aMiHONOX1/HI (aJIeHIH, TyaH1H), iX TayToMepHi (hopMH 1 610JI0TIUHE
3HaueHHsA. [1ApoKCcUIOXiHI MypuHY (TIMOKCAHTHH, KCAHTHH, CEYOBa KHUCJIOTa) Ta iX
TayTOMEpH1 hopMHu.

3MicT JIeKIiHOro MaTepiary
I'eTepouukJIiYHUMHU - Ha3UBAIOTh UKJIIYHI OpraHiuHi CIOJYKH, 10 CKIATy ITUKITY
SKUX, OKpIM aTOMiB KapOOHYy, BXOJSITh OAWMH a00 JCKUIbKa aTOMIB IHIIUX EJEMEHTIB
(rerepoatomi) — O, N, S.

II'sTUYJIeHHI reTepONUKIIU 3 OTHUM reTepoaToMoM

Jlo 11i€i rpynu BXOASATH ITSATHWICHHI apOMaTHYHI T'e€TEPOLMKIW: MipoJ, ¢ypaH i
TiodeH. Yci Tpu TeTepOIMKIIN MOB'sI3aH1 OJIMH 3 OHUM B3aeMHUMU Tiepexoaamiu (t°= 400°,

Al,O3)

[Tipon, ¢ypan i TiopeH BITHOCATHCS 0 TaK 3BaHKUX "T- HAAMIPHUM'", TETSPOIIMKIIaM,
TOOTO JO0 CIHOJYK 3 MiJABUIICHOK E€JIEKTPOHHOIO IIUIBHICTIO YCEPEAUH] KIIbLs, OCKUIBKU
HIECTUETIEKTPOHHA T-XMapa JieJI0OKajli30BaHa B HUX Ha 5 atomax nukiy. Lli rerepounkiu
MarOTh apPOMATUYHICTh (MPaBUIIO XIOKKEs):



a) IUKJIIYHA CHCTEMA € TUIOCKOIO;

0) mae Oe3nepepBHUI JIAHIIIOT CIIOJYYCHHS;

B) MICTUTb (4n + 2) 7- y3araJlbHEHHX €JIEKTPOHIB, JI€ n - Oyb-sKe HATypajibHE YKcio: 1, 2,
3, AK€ BU3HAYAETHCS PO3MIPOM 200 YMCIOM LIMKIIB.

Taxk B mipoui BiJl aTOMa HITPOT'€HY B ApOMaTUYHHI CEKCTET BKIIFOUAEThCSA HEMOA1JIEHA
napa eJIEKTPOHIB, 110 3HAXOAUTHCS Ha HEriOpuan30BaHii p-opOiTanu. Tpu enekTpoHu Ha
sp?- riOpuaHuX OpOiTansax 6epyTh y4acTh B yTBOPEHHI TPhOX G-3B’sI3KiB. ATOM HIiTPOTEHY
B TAKOMY €JICKTPOHHOMY CTaH1 JIICTaB Ha3BY MIPOJIBHOIO.
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[Tipon 3natHuit 10 BinHOBIEHHS y npucyTHocTi HI, mpouec iae ctyniHyacTo:
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[Tiponiguy (UMKIIYHUI BTOPUHHUN aMiH) Ma€ CUILHOOCHOBHI BiacTUBOCTI. Moro
AP0 BXOJUTH 10 CKJIAJy PsiAY OPraHiuHUX CIOJYK.
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Ankanoin HikoTHH (10 8% MICTUTBCS B TIOTIOHI)
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®000 "Kupunn u Medoauii”

TeTpamnipoJibHi CIIOJIYKH - Ba)KJIMBA I'pyNa HITPOT€HBMICHUX IPUPOJIHUX PEYOBUH, J10
CKJIaJia SIKUX BXOJSATh YOTUPH MIPOJIBHUX KIIBI:
[Tipon — Iopdin — IIporonopdipun — I'em

H,C BH==0H,

HC—\ /==CH
N L 2

| IN—FeN{

[T Nepain,

HOOC—CH,—CH, 8NN —¢H

H,C

V4

HO0C—CH,—CH, CH,

(epponpoTONOPPHPHH (reM)

['em MiCTUTh aTOM JABOBAJIEHTHOTO (epyma, MOB'A3aHOTO 3 MNOPQIPUHOM, - II€
IPOCTETUYHA TpyTa CKJIATHOTO O1IKYy reMOrio0iHy (10 MePEHOCUTh KUCEHB).

Kommieke nopdipuny i3 pepymMoM BXOIUTH 10 CKIaLy psany GEpMEHTHUX CHCTEM:
IIUTOXPOMHM, KaTajasza, mnepokcuaasza. Komiuiekc mopdipuHy 3 MarHi€eM € OCHOBOIO
MoJieKyau xiopodiny. [TiponsHi sapa, TOB'A3aH1 3 KOOAIBTOM, BXOIATH JI0 CKJIaay BITAMIHY
B12 (miankoOanaminy), SKAi MOTPIOHUHN JJIsT HOPMAIBHOTO KPOBOTBOPEHHS.

dypaH 1 HOro MOXiJHI HArajayloTh CIOJYKH TIPOJIBHOTO PSAIy, BOHHU JIETKO
BCTYMAIOTh B PEAKIIii €NeKTPODUILHOTO 3aMIIIEHHS - HITPYIOThCS, CYIb(PYIOTHCSA. 3aMICHUK
P [IOMY BCTYIIA€ B Oi-TIOJIOKEHHS. DypaH 31aTHUH 10 peaKIlii BITHOBICHHS, OKHCIICHHS.

JN N
(@] O \O
$ypan dypdypon

Hitpomoxigai ¢ypaHoBoro psiiay € IJIKapchbKUMU 3acobamu -  Qypammiig,
dypasomenoH, ski epeKTHBHI MPH THIHHO-3aMaJbHUX MPOIECaX, IO BUKIMKAIOTHCS
MIKpOOpraHizMamu (Iu3eHTepii, yepeBHOMY TU(DI).
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H,N—NH—C—NH,- HCl
I l O CeMuxapGaiuna IuapoxJopun, I ' (ﬁ +
o o C/\H 0 o~ CH=N—-NH—C—NH,

5-HATPodYpPYpo1 GypausIny

+ H,0 + HC

®dypaH BXOAUTH 0 CKJIaly HAPKOTHYHHUX PEUYOBUH - MOP(PiHY, T€pOIHY, KOACIHY 1 1H.

HO

R=H - mop¢un
R=CH; - koneun

Mopdin mae cunpHy 3HeO0MIOBAIBHY Ait0. Jlo Horo ckinaay BXoauTh (eHaHTPEHOBA
CTpyKTypa. Bimome BUHHKHEHHS 3BHKaHHS 0 MOP(QiHY, IO TPU3BOIUTH JO PO3BUTKY
HapKOMaHii.
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Tiogen - 3 TaHUX T’ ATUWICHHUX TETEPOIUKIIYHAX CIOIYK 3 OJHUM T'€TepOaTOMOM
HaNWO1IBIN OJU3BKHM 10 OCH3EHY 3a XIMIYHUMH 1 (I3UIHUMHU BJIACTUBOCTIMU (TeMIepaTypa
kummiHHsA Tiogeny 84°C, Genszeny 80°C). TiodeH MICTUTBHCS B KaM'SSHOBYTLIBHIM CMOJI.
Tioden i1 Woro moxigHI BXOJATH IO CKJAIy IXTIOJIOBOI Ma3i, 10 Mae IPOTHU3AIaIbHHM,
AHTHUCEIITUYHUN Iil.

BinnoBnenus tiodheHy y MpUCYTHOCTI Maiali€eBOro Karaiizaropa MPHU3BOAHUTH 0
YTBOPEHHSA TeTpariipoTiodena.

TZ



Ingon (OGeH3mipos) € KOHICHCOBAaHOI TETEPOIMKIIYHOK CIOIYKOIO, N0 CKIIaay
SIKOTO BXOJSITh OCH3EHORBE 1 MIPOJIbHE SIpa, 1110 MAIOTh 3arajibHe 34JICHYBaHHSI.

Innon apomarnynuii. [loaidHo 10 HadTaniHy, HOro ycycnujibHEHa T-CUCTEMA MICTUTh
10 enextpoHiB (4n + 2, npu n=2). 3a BIACTUBOCTAMU 1HJ0J Haraaye mipoi. Bin npakTuuHo
HE Ma€ OCHOBHMX BJIACTUBOCTEH, B IEIKUX PEAKLISAX MOBOAUTHCS K ciiabka NH- kucinora,
IIBUJIKO TEMHIE Ha MOBITP1 Yepe3 OKUCIICHHS. AKTUBHO BCTYMA€E B peakiiii eIeKTpodiIbHOTO
3aMIIIEHHS, MPUYOMY HaWOLIbII pEeakUiMHO3IaTHUM BUSABISIETHCS  [-TIOJOXKEHHS
MIPOJIBHOTO Si7Ipa 1HI0IY.

barato mNOXiIHUX 1HIONY 3YyCTPIYAIOThCS B MPHUPOAL 1 MaKTh PI3HOMAHITHY
010JI0T1YHY aKTUBHICTb.

Tpunrtodan (o-amMiHO-B-1HAOTIIMPOMIOHOBA KUCIOTA) aMiHOKHUCIIOTA, [0 BXOJUTH
1m0 ckiana OuikiB. B mporeci metaboinizmy TpuntodaH 37aTHUNA O TiIPOKCUITIOBAHHS,
NeKapOOKCHITFOBAHHS.

CepoToHiH € OJHIM 3 ME/iaTOPiB FOJIOBHOTO MO3KY. [lopyIiieHHs i10ro HOpMaJIbHOTO
0oOMiHYy B OpraHi3Mi BeJie 10 PO3BUTKY IMH30(peHii.

CepoTOHIH BXOJWTH JI0 CKJIAIy JAESIKUX O10JIOTIYHO aKTUBHHX PEYOBHH, IO Pi3KO
MOPYIIYIOTh TICUXIYHY AiSUTBHICTH. Tak, MCHIOOINNUH, TUETHIIaMIi JIM3EePTiHOBOT KUCIOTH
(JICH), 1110 BUKJIMKAIOTh 30pOBI FaIIONMHALIT, MICTATh Y CBOEMY CKJIaJl CEPOTOHIH.

MenaToHiH- OCHOBHUM TOPMOH emi(i3y, peryysiTop 1000BUX PUTMIB.

IPaTHY/IeHHI reTepONUKJIH 3 JIBOMA reTepoaToMaMu
II’aTUuneHHi reTepoIuKIM 3 JBOMa TIeTepoaToMaMH CTaOUIBHINI, 1 JJIs HUX
XapakTepHa MEHIIIA aKTUBHICTh B PEAKIIsIX €IEKTPO(IILHOTO 3aMIIICHHS B MOPIBHSHHI 3
I’ ITHYJICHHUMHA T€TEPOIMKIIAMU 3 OJIHUM T'e€TepOaTOMOM. BOHU MPOSBISIFOTH CXUIBHICTH
710 TAyTOMEPHUX MEPETBOPEHB 1 10 YTBOPEHHS MIKMOJIEKYJISIPHAX BOJTHEBUX 3B'S3KIB.
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IMigazon - me M SATHYWICHHWH TETepOIMKI 3 JIBOMA aTOMaMH HITPOTEHY, IO
3HAXOJATHCS B IIEPIIOMY 1 TPETHOMY IOJIOKEHHAX KibId. OUH 3 ITUX aTOMIB aHAJIOTTUYHUI
aTOMY HITPOT€HY B MIpOJIi 1 BIAMOBITAJIPHUN 3a CIA0OKHCIOTHI BIACTUBOCTI 1Miga3ody,
IHMM  cXOXui Ha "mipuAMHOBHI"' aToM HITporeHa 1 0OyMOBIIOE CIa000CHOBHI
BJIACTUBOCTI iMifa3oay. TakuM 4uHOM, iMia30J1 € aM()OTEPHOIO CITOYKOIO, BiH yTBOPIOE
COJT1 3 CHUTbHUMHM KHCJIOTaMHU 1 3 JTy>)KHUMH MEeTaJlaMHu.



Tayromepisi- 11e piBHOBaXkHa JuHaMmiyHa i3oMmepis. CyTh i1 mojsirae y B3aEMHOMY
MEPETBOPEHHI 130MEPIB 3 MEPEHECEHHSAM SIKOi-HEOyAb PYXJMBOi I'PyNU 1 BIAMNOBIIHUM
MepePO3MOALIIOM €JIEKTPOHHOI IILTBHOCTI.

[lepexin TiApOreHy 3I1MCHIOETHCS HACTUIBKM IWIBHIAKO (mpubium3Ho 10 pasiB B
CEeKyHAY), IO BUAUIMTUA I1HAUBIAyanbHI 4 - a0o S5-MOHO3aMIUIEHHI 1Mia30iu He
npeacTaBisgeTbes MOXIMBUM ("mBuaka" TayTtomepis). barato mnoxigHux imigazony
3yCTpI4arOThCS B MPHUPOAL 1 MAlOTh BelHMKE 010JIoTiuHE 3HAaueHHs. HalOuibln BakiIuBI -
aMIHOKHMCJIOTA TICTUAMH 1 MPOAYKT ii IeKapOOKCUITIOBAHHS T1CTaMiH.

[Nctunu (a-amMiHO-P-1M1Ja30IUIPONIOHOBA KUCI0Ta) BXOUTh 10 CKJIaay 0aratbox
O1JIKIB, y TOMY YMCIIi 10 CKJIaJia rI00iHy. Y reMOoryio0iHi 3a paXyHoK "ipuAMHOBOro" aroma
HITPOTreHY 1M1Ja30JIbHOTO (hparMeHTa 1i€i KUCIOTH, OUTOK TiI00iH 3B'SI3YETHCS 3 aTOMOM

bepymy rema.
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ITipazon - i3oMep iMima3ony. ATOMH HITPOT€HY B IHMKJI Iipa3ojy pO3TallOBaHi
nopyd. Y XiMidHi{ MOBEIIHIN ITUX ABOX 130MepiB 0araTto CIiJbHOTO.
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[ToximHi mpa3oiry B IpUPOJIi HE BUABJICHI, IPOTE Ha HOTO OCHOBI CTBOPEHI BayKJIUBI
JiKapchKi 3aco6u. binbiicTh 3 HUX - TIOXIIHI MiPa30JIOHY -5.

AHTUTIIPUH 1 aMIIOMIPUH MHUPOKO 3aCTOCOBYIOTHCS B MEAUITNHI K KAPO3ZHUKYIOUI,
0071€3aCIOKIMINBI 1 3aCTIOKIAINBI 3aCO0U.

AHaJBTIH - SBISETHCS CyIb(HONMOXiTHUM aMigomnipuHy. [1o akTUBHOCTI 1 MIBUAKOCTI
I repeBepiye aMiIONIPUH 1 aHTUITIPUH.

IllecTH4Y/JIeHHI TeTePONMKIIN 3 OJIHUM reTepoaToMoOM




Jlo 1€l rpynu BXOIATh apOMAaTH4YHI TE€TEPOLMKIIYHI CIONYKH, LI0 MICTATH
HIECTUYICHHE KUIbIE 3 OAHUM IE€TEpOaTOMOM HITPOTEHY: MIPUIUH, XIHOJIH, 130X1HOJIIH,
aKpU/IiH.

[Tipuana CsHsN HaliO11b11 BaXKJIMBUM 3 IPUPOJHUX MIECTUUICHHUX T€TEPOIUKIIIB 3
OJIHUM reTepoaToMoM. Mae xapakTepHUN HENPUEMHHUN 3amax, OTPYWHUM, BAUXaHHA HOTO
Mapy MOXe MPUBECTH IO BAXKKOTO YpakKeHHsSI HEpBOBOi cucteMu. [lipuann € apoMaTHyHOIO
reTepOLMKIIYHOI0 CIIONYKOI, II0 Ma€ OCHOBHI BiIacTUBOCTI. HasBHICTH rerepoaroma
MPU3BOAUTH /10 HEPIBHOMIPHOT'O PO3MOJILTY €IEKTPOHHOI HIIIbHOCTI. Tak, B MIpUAUHI aTOM
HITPOr€HY 3HAaXOJIUThCA B CTaH1 Sp2- ridpuau3aiii (J1B1 3 TPhOX Sp2- TiOpuIHUX OpOiTaneu
YTBOPIOIOTh G- B’513KM). BiH mocTaBiisie B apOMaTUUHUIA CEKCTET OUH P-€IEKTPOH.

HixoTuHoBa kucioTa 1 ii aMiJi, HIKOTUHaMI1J, 3700yIU MOMYJSPHICTh K AB1 (GOpMHU
BiTaMiHy PP, 1110 3acTOCOBY€ThCS B MEAUIMHI IJIs JIIKyBaHHS Nenarpu (aHTUIEIarpiyHui
BITaMiH).

HikoTuHaMin € CKJIaJloBOIO YacCTUHOKW (EPMEHTHHUX CHUCTEM JIeT1pOreHasH,
BIJIMOBIIAJIBHOI 32  OKUCIIOBAJbHO-BIAHOBHI  mpouecu B opranidmi  (HAJ-
HIKOTUHAMIJAEHIHIUHYKJICOTH ), a JUeTUJIaMiJi HIKOTHHOBOI KHCJIOTH - KOpJiaMiH
CITY)KUTh €(DEKTUBHUM CTUMYJISITOPOM LIEHTPAIHHOI HEPBOBOI CUCTEMU. BOHU MOXKYTh OyTH
OTPUMaHI1 3 HIKOTUHOBOI KHCJIOTH 3BUYaHUMHU METOIAMU:
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IlecTHY/ICHHI TeTEPOUMKIIHN 3 ABOMA ATOMAMHU HIiTPOreHY
Jlo 1€l rpynu BXOIATH TPH 130MEPHI IMICCTUWICHHI TETEPOLMKIN - ITiPHIa3UH,
iPUMIJIMH, Mpa3uH.
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BBenenns apyroro aroma HITPOT€HY B IIECTUWICHHE KUTBIE 1€ OUTBINE 3HUKYE
AKTUBHICTh TETEPOLMKIIYHOTO siapa (B TOPIBHAHHI 3 TMIPUAMHOM) B PEaAKIiAX
enekTpodiTbHOTO 3aMimeHHs. OCHOBHICTh JUA3WHIB MPU I[bOMY TaKOX 3MEHITYETHCS.
Beenenns enextponomonopaux - OH- 1 NHp- rpynm B Momnekyiny MOMITHO MiABHINYE iX
peaxIiifHy 3/1aTHICTb.

Oco0a1BO BaXKJIUBI T1APOKCH- 1 aMIHOIIOX1HI IIPUMIIUHY - ypaIui, TUMIH 1 IUTO3WH
- KOMITOHEHTH HYKJICTHOBUX KHUCIIOT.



JUIs HUX XapakTepHa JaKTUM-JAKTaMHAa TayTOMEpis, SIKa BHHHMKAE 3a PaXYyHOK
nepexoay ['iagporena Mixk HITPOr€HOM 1 OKCUT€HOM.

bapoirypoBa Kucj0Ta i ii moXiIHI
MicTaTh NipUMIIUHOBE KUIbIIE 1 YTBOPIOIOTH JIBa BUIU TayTOMEPHUX (HOPM:
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[ToxigHi 6apOITYpOBOi KUCIOTH BITHOCSATHCS O CHOMIMWHUX PEYOBUH HAPKOTUYHOL
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bap6iran (Beponain, 5,5-aueTnn-06apOiTypoBa KHCIIOTA)
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denobapbiTan (JmromiHam, S-eTuin-5-GeHin-6apouTypoBa KUCIoTa)

besnepepBae 3actocyBaHHs 0apOiTypaTiB  BIOPOJOBXK TPUBAIOTO  TEPIOIY
MPU3BOAUTH 70 PO3BUTKY 3BUKAHHA 1 MOXXE OyTH MPUYHHOKO JIKAPCHKOI 3aJI€KHOCTI
(ncuxivnoro 1 (izwvHOM0). Bigmina mpemapaTy 3a HasSBHOCTI JIKapChKOI 3aJIeKHOCTI
CYMPOBOKYETHCS BAKKHUMH TICUXIYHAMH 1 COMATUYHHMH TIOPYIICHHSIMH (CHHAPOM
a0cTuHeHI1i). BUHMKaIOTh 3aHETOKOEHHS, JPATIBIUBICTh, CTpax, OJIOBOTA, MOPYIICHHS



30py, CYJIOMHU Ta 1H. Y BaXXKHUX BUIAJIKAX MOXKE HACTaTU CMEPTh.

IlypuH i Horo moxiaHi
[lypuH - OiLMKIIIYHA FeTEPOLMKIIYHA CIIONYKa, YTBOPEHA KOH/IEHCOBAHUMHU sJIpaMu
HNIPUMIAUHY 1 IM1/1a30Ty.

[lypunoBa cucrema apomarHa (BiANoBigae npaBuily Xtokkens). [lypun crifikuii 10
111 OKUCHUKIB, 00pe PO3UUHHUN Y BOA1, YTBOPIOE COJII K 3 CHJIbBHUMHU KUCJIOTaMU, TakK 1 3
JTY>KHAUMHU METajaMHu.

O
H

o~

CedoBa KUCJIOTa KIHIIEBUH MPOJAYKT METa00J13My MYPHHOBHX CIIOJYK B OpPraHi3Mi.
CeyoBa KHCJI0Ta IBOXOCHOBHA, ITOTAHO PO3YHMHHA Y BOJI, aJIe JIETKO PO3YHHSETHCS B JTyTax.
Comi ce4oBOi KMCIOTH HA3UBAIOTh ypaTaMu. [Ipu AesKuX MOpyIICHHSX B OpraHi3Mi BOHH
BIJIKJIAIAIOTBCS B CyIJIo0axX, HANpHUKIAI, MPH IOAArpi, a TaKOX Y BHUIJISAII HUPKOBUX
KaM€EHIB, BUKJIMKAIOYH CHJIbHI 0O,

AMIHONIYPHHY - KOMIIOHEHTH HYKJIETHOBUX KHCJIOT
3 amiHOMypHWHIB HaWOLIBII BaXJMBI 6-amiHOMypuUH abo ajeHiH, 2-amiHO-6-
riapokcurtyput abo TyaHiH, 110 € 000B'SI3KOBUMU KOMIIOHEHTAMHU HYKJICTHOBUX KUCIOT.
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Jjist aneHiHa MOXIJIMBA MPOTOTPOITHA TAYTOMEPIS 33 paxyHOK MIrpallii FiAporeHy Mix
N7 1 N9 B iM11a301bHOMY KUIBLI.

Jist ryaHiHa, OKpIM MPOTOTPOIHOI TayTOMepii MOKJIMBAa JAKTUM-JIAKTaMHa
TayToOMepisl.

B nporieci oOMiHy pedoBUH B opraHi3mi (in vivo) 1 mo3a opraHizMom (in vitro), mif
nieto HNO; BinOyBaeThcsi ne3aMiHyBaHHSI aJieHIHA 1 TyaHIHa 3 YTBOPEHHSM BIAMOBIIHO
FINOKCAaHTUHY 1 KCAaHTUHY, $KI € TONepeJHUKaMH CEYOBOi KHUCIOTH MpH po3maii
aMIHOIYPHUHIB.
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Hyxkneo3zuou

Hyxkneosumom HasuBaetbcsi N -fB- TIIKO3WI, y SKOTO arjlikoH (HEBYIJICBOIHA
YaCTHHA) € A30TUCTOI0 OCHOBOIO - MOXIAHUM MPUMIIUHY a00 MypUHY. 3aJI€KHO BiJ TOTO,
KU MOHOCaxapuJl BXOJIUTHh JI0 CKJIaJa HYKJICO3WJa, 1X MiApO3IUISIOTh Ha JBa BUIU -
puOO3UIH 1 1E30KCUPUOO3UIH.

Hyxneo3uan € mpoMi>KHUMH CIIOJTyKaMH B CHHTE31 HYKJICOTH/IB, 1 B KIIITUHI B 1HIITUX
MeTa0oJIYHUX TIpoliecax He OepyTh ydyacTh, ajié CHHTETUYHI HYKJICO3UIU 3HANILIN
3aCTOCYBaHHS SIK JIIKAPChKI Mpemnapatd. BoHUW MaroTh MEHIIY TOKCHYHICTh, HIX arjikoH
(moxigHe mpuMiauHy a00 MypHUHY), IO BXOIUTH JI0 1X CKJIaTy, BCMOKTYIOTHCSI HYKJICO3HU TN
Kparie B OPIBHSHHI 3 BUTbHUMH a30THUCTUMH OCHOBaMHU.

Homenxnamypa
Hyxkieos3uam, o MIiCTATh Y CBOEMY CKJIafl MPHUMIJINH, MAaIOTh B Ha3B1 3aKIHUCHHS —
UH.
Hyxneo3uan, mo MiCTSITh y CBOEMY CKIIAJIl ITypPUH, MalOTh B Ha3Bi 3aKiHYCHHS — O3UH.
3BEpHITH yBary Ha HOMEHKJIATYpy HYKJICO3HU/I1B, 1110 MICTSTh TUMIiH.



Tumin- ocHoBa JIHK, 1 gkmo Hykieo3ua MICTUTh JE30KCUPUOO3y, TO B Ha3Bi
HyKJIeo3u/1a (TUMIJMH) HE BHUMAraeThCsl MiJIKPECIIOBATU XIMIYHY MOPUPOAY BYTJIEBOIY.
SIK1110 TUMIH MOB'sI3aHMM 3 prO03010, 1110 € HETUTIOBOIO 010J0TTYHOIO CUTYAIlI€l0, TO B HA3B1
BKa3Y€ThCs Ha3Ba BYTJICBOAY (TUMIIMHPHOO03UI 00 puOO3H]] TUMIIMHY )

Haiibinow nowupeni nyxkneozuou

Tun 36'a3xy - N -f- eniko3udnuii

Himpoeenemicua | Hyxneozuo Hyxkneozuo
0CHO8A 8y2n1e600 pubo3a | 8y2nes00 0e30Kcupubosa
ypaIui YPUJIUH JI€30KCHYPHIVH
ITUTO3WH ITUTO3WH JI€30KCHIIUTO3HH
TIMUH TIMUIUHPUOO3U]T | TIMUJUH
aJIcHIH aJICHO3UH JI€30KCHAJICHO3UH
T'yaHiH I'YaHO3HH JI€30KCUTYaHO3UH
T'1OKCAHTHH 1HO3MH I[GSOKCI/IiHOSI/IH
0
N/KO CH,OH
0 0
OH OH
Ypuoun Timuounpubo3uo Timuoun

Y mpupogHHMX HYKIEO3WJaX, IO MICTATh aJIeHIH, T'yaHiH, TIMMOKCAHTHH 1 1HIII
IIyPUHORBI CITOJIYKH, 3aBXIH YTBOPIOETHCS N9 -B- TIiKO3UIHUN 3B'$I30K

RecliRess

H H H H
H H H H

OH OH OH H
Aoenozun lezokcueyanosun

Ha ycix HaBeleHHMX BHIIE MaJIOHKAaX IMOKa3aHO peajlbHE MPOCTOPOBE B3aEMHE
po3TalryBaHHs BYTJIEBOY 1 @30TUCTOI OCHOBH:
- IOBOPOT HaBKPYTH TIIKO3UTHOTO 3B'SI3KY YCKJIaJHEHUH;



- po3TauryBaHHs LUKIIY IEHTO3H JIIBOPYY BiJ 3B'S13KY BIJANOBIAA€ €IMHO MPABUIBHOMY
300paxeHHIO [3- MIIKO3UIHOTO 3B'SI3KY;

- KapOOHUJIBHI 1 aMIHOTPYIIM LUKJIIB IOBEPHEHI B IPOTUIIEKHY CTOPOHY Bl IEHTO3U
(Tak 11 rpyn# 3MOXKYTh OpaTH y4acTh B CTBOPEHHI Map KOMIUIEMEHTY).

Hykneomuou

Hyxkneotuau- hocdopHi ectepu HyKI€O3U1B.
Ix ximiunmit cknaz: azoructa ocHosa (A.O.) + meHro3a + dhocdopHa kucnora.

®docdopHi ecTepu yTBOPIOIOTHCSA 32 y4acTHO TIAPOKCHWIBHUX TPYyI MEeHTOo3. Micus
N0JI0KEeHHS (OCHOPHOECTEPHUX TPy MPUHHATO O3HAYATH, BUKOPUCTOBYIOUYM MO3HAUCHHS
("), nampuknan: 5', 3 ' [lonepenus kopoTka iH(OpMaIllisl: HYKJICOTUIN IPalOTh HAJ3BUYANHO
BaXUIMBY POJIb B KUTTEAISUIBHOCTI KIIITUHU.

Knacugirayia nyxneomuois

Hyxneotnnu, mo ckiagaroteest 3 oxHiei monekymu A.O, meHTtos3w, (ochopHOi
KHUCJIOTH, HA3WBAIOTHCSI MOHOHYKJICOTHAAMH. MOHOHYKICOTHIH MOXXYTh MICTUTH OJHY
MoJieKyTy ¢pochopHOi KUCIOTH, ABI 200 Tpu MOJIEKYJH (HOCHOpPHOT KUCTOTH, CIIOTYUCHUX
OJIHA 3 OJTHOIO.

Kom6inaris 3 1BOX MOHOHYKJICOTH/IIB HA3UBAETHCSA IHYKJICOTHIOM. Y CKJIafl
JTIHYKJICOTUy 3a3BUYall € MPUCYTHIMHU Pi3HI a30THUCTI OCHOBU ab0O OJHO 1HIIA HUKIIYHA
CIIOJTyKa.

Oco06mBy poib y 010XIMIYHHX MPOIECaX IPAIOTh MUKITYHI MOHOHYKJICOTHIH.

Homenknamypa moHoHYyKI€OMUOIB.

Jlo Ha3BM HyKJI€O3WJa JOJAI0Th 3aJeKHO BiJ KUIBKOCTI (ochaTHUX 3aTUIIKIB,
"Monodochat", "mudochar", "tpudocdar", 3 BkaziBKO0 iX MICIi MOJOXKECHHS B IMKJIII
MIEHTO3U- IU(PPOBE TTO3HAUCHHS MicCIIs 31 3HAYKOM ().

[Tonoxxenns ¢pocdarHoi Tpynu B oJI0kKeHH1 (5') € HAMOUIBIIT TOMTUPEHUM 1 TUTIOBUM,
ToMy oro moxkHa He BkazyBaTu (AMO®, ['TD, YTD, tAMO® i tak gami) [Hin nonoxeHHs
MO03HaYar0ThCs 000B's13k0BO (3'- AM®, 2'- AMO® , 3'- 0oAM®D )
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S'-anieHo3uHMoHopochat
(5'- AM® abo AMD )




Ha3zsu natibinew nowupenux Hykieomuois

HYKJIe03u]l | HykJIeo3uaMoHodocdar | Hykineosuaaudocdar | Hykiaeozuarpudocdar

aJeHO3uH | 5'- 5'- S5'-
Anenosuamonodocdar | Anenosunaudocdar | AnenosuHtpudocdar

(5'- AM® a6o AMD) (5'-AJ1® a6o AJID) | (5'-ATD abo ATD )
5' -ameniszoBa KucioTa

aI€HO3UH 3'-

azgeHo3uHMoHodocdar HE 3yCTPIYAEThCS | HE 3yCTPIYAETHCS
(3-AMD) in vivo in vivo
3' -azeH1yI0Ba KUCIIOTa

IryaHO3UH | 9'- 5'- 5'-

ryaHosuHMoHodocdar | ryaHosuHaudocdar | ryaHo3uHTpudochat
(5'-TM® abo I'MD ) (5-THD abo TAD ) | (5-TTD abo I'TD )

ryaHosun | 3'-

ryaHo3suHMoHodochaT | He 3yCTpiyaeThCs HE 3yCTPIYAETHCS
(3-TMD) in vivo in vivo
3'-ryaHusioBasi KUCJIOTa
JIE30KCH 5'-ne3okcuaneHO3NH 5'-ne3okcuaeHo3uH | 5'-ne30KcuageHO3UH
aZieHO3uH | MoHOdochar nudocdar tpudochar
(5'- 0)OAM® a60 0AMD | (5'-0AJ]D a00 | (5'-0AT® abo 0ATD)
) 0AJ1D)
YPUIUH S'-ypunuamonodocdar | 5-ypununaudocdar | S'-ypununtpudochar
(5'- YM® abo YM®D) (5'- VD a6o YIP) | (5'- YTD abo YTD)
UUTUIUH o'- S5'- 5'-

muTHAMHMOHOMochaTr | uutuauHAnpochaT | UUTUIUHTpUPOCcPaT
(5'- IM® abo [IMD) (5'- IA®D ado IADP) | (5'- LITD ado LITD)

Hyxkneotuau, yTBopeHi 3a y4acTio puOO3M, MOXKYTh MICTUTH 3aIUIIKUA (ochopHOT
KHUCIJIOTH B TPhOX MojoxkeHHs X (5', 3, 2' ), a 3a y4acTio Je30KCUPUO03U - TUTBKH B JIBOX
noyioxkeHHsx (5', 3' ), B mosnoxkeHHi 2' rigpokcurpymna BiacyTHs. Llg oOcraBuHa myxke
BaxymBa 11 ctpykrypu JJHK.

BiacyTHICTB T1IAPOKCUTPYIIH B IPYTOMY TTOJIOKEHHI Ma€ JIBa BAKJIMB1 HACIIIKH:

- SMEHIIIYETHCS TOJsIpU3alig rrko3uaHoro 3B8's13Ky B JIHK 1 BoHa cTae crifikimoro 10
riapomi3y.

- 2-O-ne3okcupr003a HE MOKE TiIaBaTHCS HI enmuMepisallii, Hi MepeTBOPEHHIO Ha
KETO3Yy.

VY xiiTuHI BinOyBa€eThCS TOCIITOBHE TMEPETBOPEHHS HyKIeo3uamoHodocdara Ha
mudocdart, a motiM B Tpudocdar.

s mpuknany: AM® > ATO

> AJID

bionoziuna ponv nykneomuoie
Yci  wHykneosugmaudochatn 1 HykiaeosuaTpudocharm  BigHOCATBCS 0
BHCOKOCHEPreTUUHHUX (Makpoepriunux) cnoiiyk. Hykneosunrpudocdatu 6epyTh yyacTs B
CUHTE31 HYKJIEIHOBUX KHUCIOT, 3a0e3MeuyloTh aKTHBaIlil0 OI100praHidHUX CHOJYK 1



010XIMIYH1 MPOLIECH, SIKI MMPOXOAATH 3 BUTPaTor0 eHeprii. Anenosuntpudochar (ATD) e
HalOUIbII MOIIKMPEHUM B OPraHi3Mi JIOAMHU MaKpoepriyHow crnonykow. Bmict ATD B
CKEJIETHHUX M'si3aX CCaBIIiB J10 41/ KT, 3arajbHUi 3MiCT Osin3bKo 125 p. Y JII0AMHYU BUAKICTD
oominy AT® nocsrae 50 kr/ no6a. Ilpu rigponizi AT® yTBOproeTbes ageHozunanudocdar

(ALD).

NH»
i i i
N
HO—— P+~ O——P~4 O——P—— OH Xy
| | | //
O O (l.)

Maxkpoepeiuni 36 °a3Ku

VY cknaai AT® € npucyTHIMH pi3HI TUIH XIMIYHUX 3B'SI3KIB :

- N -B- rniko3ugHui

- ecTepHa - J1B1 aHT1Apu10B1 (Y 610JIOr1YHOMY BIJTHOIIIEHHI MAKPOEPT14Hi).

B yMoBax in vivo rigpoiiz MakpoepriyHoro 3B'si3ky AT® cynpoBomKyeTbes
BUJIJIEHHSIM eHepTii (0Iu3bKO0 35 KUTOKOYJIIs/ MOJIb), sika 3a0e31euye 1HIII eHePro3aIeKHi
010X1MI4H1 TTPOIIECH.

AT® + H O —dpepment ATD-rigponaza

> AI[(D + H3PO4

Y Boauux pozunnax AJI® i AT® mecriiiki. [Ipu 0° C AT® cTabinbHa y Boi BChOTo
JIeKUIbKa TOJIMH, a MPU KU’ ITIHHI BIpoaoBX 10 XB.

ITix niero myry nBa kiHteBi ¢pocdartu (aHTIAPUIOBI 3B'SI3KH) T1APOITI3YIOTHCS JIETKO, a
OCTaHHIH (€CTepHUH 3B'I30K) - BAXKKO.

[Ipu xucmoTHOMY Tifposizi N - IIIIKO3UIHUN 3B'SI30K PYHHYETHCS JIETKO. YTepIie
AT® Buninena 3 M's3iB B 1929 p. K. Jlamanom. Ximiuauii cuaTe3 3aiiicHuB 'y 1948 r. A.
Tonn.

byooea nykneinosux kuciom

[lepunna ctpykrypa PHK 1 JIHK - mocnmimoBHa cmonyka HYKJICOTHIIB B
MOJIIHYKJICOTUIHOMY JIaHI031. CKeNneT MOJIIHYKICOTHHOTO JIAHIIOTa CKIATAEThCA 3
BYTJIEBOAHUX 1 pocaTHUX 3aJIUIIKIB, 3 BYTJIEBOJAMU 33 TOMOMOT00 N - 3 - TIIIKO3UIHOTO
3B'I3Ky CIHOJIyY€HI Te€TEepPOIMKIIIYHI a30TUCTUMHU OCHOBaMH. 3 O10JIOTIYHOI TOYKH 30pYy
HaWBaXJIMBIIIE 3HAYCHHS MAIOTh TPUILIETU- OJIOKU HYKJICOTH/IIB 3 TPHOX a30THCTHX OCHOB,
KOXEH 3 KX KOAY€E SKy-HEOyab aMiHOKHCIOTY a00 Mae TEeBHY CHUTHAIBHY (DYHKIIIIO.
Crpykrypy HK mMokHa npencTaBUTH CXEMATUYHO:



5 3 5 3 5 3
dbochar—mnenroza—pochar—nenroza—qPochar—nentoza-OH
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VY nepBunHii cTpyktypi JHK nouarox naHuiora BU3Ha4yalOThb MO NEHTO31, IIO
MicTUTh ocdat B 1osoxkeHH1 5'. [[eHTo3u B MOIIHYKICOTHIHOMY JaHII031 3'€THYIOThCS 3a
nonomororo ¢hocharaux 38'a3kiB 3 '— 5'. Ha kiHmi naHItora B nmonoxxenHi 3 '- nearo3u OH-
rpyna 3ajJullaeTbes BUTBHOIO.
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HaykoBuii onuc BropunHHOi cTtpykrypu JIHK BigHOCHUTBCS 10 HalOUIBIIMX
BIIKpUTTIB JtojacTtBa B XX mosimi. bioximik JI. Yorcon 1 ¢izux ®. Kpux B 1953 pomi
3anporonyBaiu mojnenb cTpykTypu JHK 1 Mexanizm mpouecy perutikamii. ¥ 1962 p. im
npucyxeHa HoOemiBcbka mnpemis. Y NOMyJIsSpHOMY BHJI ICTOpis ONKCaHa B KHH31
Jlxeiimca Yorcona "lloxsiiiHa cmipans", M.: Csir, 1973. Kuura nyxe mikaBo omnucye
1CTOPIIO CMUIBHOI POOOTH, 3 TYMOPOM 1 JIETKOIO 1IpOHIEI0 aBTOpa J0 TaKOi 3HAMEHHOI MO/Ii,
IIaCIMBUMH "BUHYBATISIMU" SIKOT OYJIM 1Ba MOJIOJIUX BUEHUX.

3 MoMeHTY BIIKpUTTA cTpykTypH JJHK m10/1cTBO OTprMano iHCTpyMEHT J10 pO3BUTKY
HOBOI'O HAalpaBJieHHS- OlOTEXHOJIOrli, CHHTE3y OUIKIB LUISIXOM peKOMOIHalii T'eHIB
(ropMOHM B MEOWYHIN MPOMHUCIOBOCTI OTPUMYIOTH 1HCYJIH, €PUTPONOETUH 1 Oararo
THIITUX).

Binkpurtio ctpykrypu JHK cnipusinu nocmimkenns E. Yapraga BigHOCHO XIMIYHOTO
ckiany JIHK. Bin BusiBus:

- KUIBKICTh TIPUMIJUHOBUX OCHOB JOPIBHIOE KIJIbKOCTI MyPUHOBUX

- KUIBKICTh TUMIHY JOPIBHIOE KUIBKOCT1 aJIeHUHY, @ KUIbKICTh IIUTO3MHA KUIBKOCTI
r'yaHiHy.

A=T r =11
A+I'=T+1I
A+I=T+T

i BigHOMICHHS AicTaiu Ha3By mpaBuia Yaprada.

Monekyna JIHK € agBoma mnepekpyueHoro cripamio. CkeneT KOXHIM cripali-
JIAHIIFOXKOK 13 3aJTUIIKIB AE30KCUpHO03H 1 hochOopHOT KUCIOTH, 0 UyepryroThes. Cripai
OpIEHTOBAHI TAKUM YHHOM, 1110 YTBOPIOIOTH JIBA HEOTHAKOBI CITIpajIbH1 KOJIOOKH, AKI HAYTh
napaJieJIbHO ToJIoBHi# oci. Lli omo0ku 3anmoBHEH1 O1TKaMHu TiCTOHaAMHU. A30THCTI OCHOBH
PO3TaIIOBYIOTHCS YCEpPEWHI CITipasti, Maike MepreHIUKYJIIPHO OCHOBHIH OC1 1 yTBOPIOIOTH

MDK JaHIO)KKaMu mapu komiiementy  A...T Ta TI...I.
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Cymapna nosxxuna mosiekys JIHK B koxkHiit kiniTuHi nocsrae 3 cm. Jliametp
KIiTHEY B cepeaabomy 107° m, miamerp THK Beworo 2 -10 ° M. OcHoBHI mapameTpu
MOABIMHOI cripalti:

* mamertp 1,8 - 2uM, * Ha onHOMY BUTKY 10 HyKJI€OTHI1B

* BUCOTa KpOKY BHUTKA ~ 3,4 HM * BiicTaHb Mk IBoMa Hykineotuaamu 0,34 HM.

OCHOBH pO3TaIIOBYIOTHCS MEPIEHANKYIISIPHO OC1 JIAHLIIOTA:

**HanpsMU MOJIIHYKJICOTHIHUX JIAHIIIOT1B aHTUIIapaliebHi

*3B'130K MK (DypaHO3HUMU LUKIAMHU J1€30KCUpHO03U 32 10noMOroo (hochopHoi
KHUCIJIOTH 3A1MCHIOETHCA 3 MOJI0KEHHA 3' 10 MOJIOKEHHS 5' B KOKHOMY 3 JIAHIIIOT'1B

*o4yaTok JiaHwora - ¢pochopuaboBaHa riJpOKCHIIbHA TpyNa NEHTO3H B MOJI0KEHHI
- 5', KiHeIb JIaHI[IoTa - BUIbHA T1IPOKCUIIbHA TPyIla MEHTO3H B MOJIOKEHH] 3’

* ¥V cxkmagi JHK 1 PHK nykneo3uani ¢parMeHTH 3HaXOASThCA B aHTHU-
KoH(popMallii MIPUMIAMHOBUM LMK MypUHY 3HAXOAUTHCS MPABOPYY BiJ TIIIKO3UHOTO
3B's13Ky. TiIBKU Take MOJO0XKEHHS JO3BOJISIE YTBOPUTH Mapy KOMIIEMEHTY (IUB. GOpMYyIH
HYKJICOTHU/IIB)

* MiXk a30THCTHMHM OCHOBAaMH BHHHKAIOTh TPU BUIU B3a€EMOJIIH :

1. "nonepeune", 6epyTh yuyacTh Napu KOMILUIEMEHTY JABOX JaHItOriB. Bunukae "uukiiyne"
TIEpEHECEHHS eJIEKTPOHIB MiX JBOMa azoTuctuMu ocHoBamu (T - A, YV - 1), yTBoproeTbes
JI0JIaTKOBA T - E€JIEKTPOHHA CUCTEMa, sika 3abe3nedye J0JaTKOBY B3a€EMOIIO 1 3aXMILAE
a30THCTI OCHOBH BiJx HeOaKaHUX XIMIYHUX M1. M1 aJlcHIHOM 1 TUMIHOM BCTaHOBJIIOETHCS
JIBa BOJTHEBI1 3B'SI3KU, & M)XK TYaHIHOM 1 IIUTO3UHOM - TP BOJHEBI 3B'SI3KHU;

2. «BeprukanbHe" (stacking), 3a paxyHOK ykJaZeHHs B "'cTonku", 0epyTh y4acTh a30THCTI
ocHOBH omHoro JjaHmora. "CrekhHr - B3aeMoaisfs" Mae HaBITh OLIbIIIE 3HAYEHHS B
cTabimi3amii CTPYKTYypH, YUM B3a€EMO/IIS B TTapaxX KOMIIJIEMEHTY;

3. B3aeMois 3 BOJ0IO Tpa€ iCTOTHY PoOJib B MIATPUMII MPOCTOPOBOI OYI0BU TOABIMHOT

cripali, sika NpUiiMae MaKCUMAaJlbHO KOMITAKTHY CTPYKTYpPY [Jisi 3MEHIIEHHS MOBEpXHI

KOHTAaKTYy 3 BOJOFO 1 HarpaBJisie r1iipodoOH1 TETEPOLUKIIYHI OCHOBA YCEPEANHY CITipalIi.
3arajibHe MaTepiajibHe Ta HABAJbHO-METOAUYHE 3a0e3MeYeHHs JeKIil:

- PoGoua nporpama HaB4YaJIbHOI TUCITUILTIHA

- Cunabyc

- MetoauuHi pekOMeHaaIlii 10 caMOCTIHHOT poOOTH 3100yBaviB BUIIO OCBITH

- MynbeTuMeniitHi mpe3eHTarii

IuTranusa 1J151 CAMOKOHTPOJIA:
1. Knacudikaris TreTeponUKIIYHUX CIOJIYK 3a TeTEepPOaTOMOM, KUIBKICTIO
reTEPOaTOMIB Ta KUIBKICTIO ITUKIIIB.
2. KucnotHi Ta OCHOBHI BJIACTHBOCTI TE€TEPOIMKIIYHUX CIOIYK. AMMOTEPHICTH
TeTePOIUKIIIYHUX CIIOTYK.
3. Tayrtomepis — mpOTOTPOITHA, JIAKTUM-JIAKTAMHA Ta KETO-€HOJIbHA.
4. Imizma3od Ta 1HAON — CTPYKTYPHI KOMIIOHEHTH aMiHOKHCIIOT.
5. Jlikapchbki mpemapaTi Ha OCHOBI T€TEPOIUKIIYHUX CTIOTYK.
Cnucok BUKOPUCTAHUX JIKepeJI:
OcHoBHa:
1. bionoriuna i 6ioopraniuna ximist: Y 2 kH. KH. 2: bionoriuna ximis: [linpyaaux nis
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepxeno MOH / 3a pen. O.1. I'yocwkoro, 1.B.
Hixenkoscbkoi. K., 2017. 544 c.



2. bionoriuna i 610opraniuna ximist: Y 2 k. Ku. 1: bioopraniuna ximis: [Tiapyunuk nms
men. BH3 1V p.a. 2-re Bunm.,, Bump. 3arBepmkeno MOH / 3a pea. b.C.
3imenkoBchkoro, I.B. Hikenkoscerkoi. K., 2017. 272 c.

3. T'oncekuit S.I., Makcumuyk T.II., bioximis mogunu. Ilinpyynuk. TepHOMmuIb:
Ykpmenknura, 2020. 736 c.

JlonaTkoBa:
1. Bionoriuyna ximist: nigpyunuk / O.5. Cxsipos, H.B. ®aprymok, T.I. bonnapuyxk.
Tepunonins: TAMY, 2020. 706 c.

Jlekuis Ne 6

Tema: bioximis sik Hayka: OloMosiekysd; MeTabomiyHl nuisixu. depmentu: O0y10Ba,
BJIACTHBOCTI, Kiacudikailisi Ta HoMeHkIaTtypa Kinetuka Ta perynsiiss ¢GepMeHTaTUBHUX
peakiiiii. Perynstopui ¢pepmentu. Kodakropu ta kopepmentu. Meanuna eH3UMOJIOT 5.

AxTtyanabHicTh Temu: Opra”i3Mm MOXe >KHTH Ta PO3BUBATUCS TIIBKH 32 YMOB
nepediry B HbOMY peakxliiif, MOB’I3aHUX 3 €Hepro3ade3MeuyeHHsIM MpPOLECIB CUHTE3y Ta
po3many peuoBrH. Bei nporiecu, siki BiIOyBarOThCS B OpPraHi3Mi, BIIPI3HAIOTHCS MIBUIKICTIO
Ta CKOOPJIWHOBaHICTIO. TpaBlieHHS, eHepro3abe3reyeHHs, CHUHTE3 CTPYKTYypPHHX
KOMIIOHEHTIB KJIITHH 1 TKAHUH, PICT, PO3MHOXCHHS, M’ SI30B€ CKOPOUYCHHSI, 3TOPTaHHS KPOBI
Ta IHII TPOLIECH TOB’si3aHl 3 Po00TOI (depMeHTiB. ToMy BaXJIMBUM € PO3KPUTTS
dbyHKIIOHYBaHHS (hepPMEHTATUBHUX IPOIIECIB, 1110 BiI0YyBalOTHCS B MeMOpaHax 1 opraHenax
JUIS 1HTerparlii o0OMiHy pe4OBHUH B 1HIWBITYaJbHUX KIIITHHAX.

Meta: BHUBYEHHS 3arajbHUX 3aKOHOMIpPHOCTEH (EpPMEHTATUBHOTO KaTamizy Ta
BUKOPUCTAHHS JOCHIPKCHHS aKTUBHOCTI (DEPMEHTIB Y J1arHOCTHUIll PI3HUX MATOJOTTUHUX
CTaHiB.

OcCHOBHI NOHATTS:
[Ilo Take ¢pepmenTn?
udp GepmenTiB.
AKTUBHHM Ta aJIOCTEPUIHUHN LIEHTPU (PEPMEHTIB.
Kinetuka, eHepreruka pepMeHTATHBHOI peaKiiii.
AKTHBaTOpH, 1HT101ITOpH (PEPMEHTIB.
[3odepMenTH, moipepMEHTHI CHCTEMH.
Enszumonatoiioris, eH3UMOAIarHOCTHKA, CH3UMOTEPaIIis.

NogakwbdE

IlnaH i opranizaniiiHa cTpyKTypa JIeKIii:
CrtpykTypa hepMeHTIB.
Howmenknatypa, knacudikariis, BIaCTUBOCTI (hepMEHTIB
Mexani3m 1ii pepMenTiB, IeHTpU HEPMEHTIB,
Kinernka, enepreruka epMeHTaTUBHOI peaKIrii
AxTuBaTOpH, 1HTIOITOPH PEPMEHTIB
[BodpepmenTn, momiepMeHTHI CHCTEMH
Perynsiist pepMeHTaTHBHOI aKTHBHOCTI
OcHOBU MEIMYHOI €H3UMOJIOT1i

NGk~ wWNE



3MmicT JekuiiiHOro Marepiany

bioximia - ¢pyHaameHTanbLHa GiomeanyHa

HayKa, fika BUBYa€ XiMiYHUU cKnaa, ooMiH

pPe4YOBUH Ta eHeprii, MONIeKynsipHi OCHOBU
pyYHKUIOHYBaHHA XXUBUX OpraHiamiB

L BionoriyHa ximis J

-

CrtaTtuyHa Oioximisa

b

OCHOBHUM B

-

Oioximii € meToa OuHamiyHa Gioximis
depmeHTaTUB- )
HOro aHanisy dPyHKUiOHanbHa Gioximis

-

MeguuHa Gioximis
- KniniuHa 6ioximis

b

MeguyHa 6ioxiMisi - ogHa 3 NPOBIAHUX AUCUMUNIIIH
Meau4yHoro Bya3y, LWo popmMye cBiTOrnNAa
ManbyTHLOro Meauka ta noro npodecinHi
3HaHHSA

¥ o6MiH pe4OBUH Ta UOro
perynsuifa y 3g0poBoi
NIOAVHA

¥ 3MiHM MeTaboni3my B BIOXIMIA .,
yMoBax naronorii -

¥ 6ioximi4Hi meTOaMN
DiarHOCTUKMN
3axBOpHBaHb Ta
KOHTPOJIIO 3a IX '
nepebdirom AHATOMIA rictonorisa
3axXBOpPHBaHb

¥ CTBOPEHHSA HOBUX
JNNIKapPCbKUX 3acobiB Ta
mMeTOoAdIB NIKyBaHHA

®I310M0riA



depmMeHTU (EH3NMM) — e

OiokaTanizaTopu 1epeBaXxHo
OiNKOROI NPUPOAW Ta KaTaniTUYHI

monekynu PHK (pubo3umu), sKi
OepyTb y4yacTb B XiMiYHUX peaKUifax

B OpraHi3mi.
« niam. «fermentatio» - 6po0diHHsA ; 2pey. «en zyme» - y
OpixxoOxax, y 3akeacui.

EH3nmonoria (depmeHTONOrisA) — Hayka
npo cpepmMeHTU

YMOBHI NOo3HaA4YeHHSA B eH3nMonorii

E — cpepmeHT, eH3uM (“enzyme”)

S — cybcTpaTr - pe4yoBMHa, Ha fIKy pAi€
depmeHT

P — npoaykr peakuii - pe4yoBMHa, fiKa
YTBOPHOETLCA B pesynbrati  depm.

peakuil
K
S —= P



TpaBneHHs Ta
BCMOKTYBaHHs

CuHTe3s i po3nag
pe4yoBUH

BuBinbHeHHA Ta
36epiraHHA
eHepril

KoopauHauin

XiMiYHUX peakuin

lMopyweHHs1 cuHmesy
BukopucmatHs e de PMEHTH ma akmueHocmi
MeOuUUYUHI

: ¢epmeHmie

Nikapcbki

npenaparu
Ha OCHOBI pepMmeHTIB
Ix akTuBaropis
Ta iHribiTopiB

[diarHocTunka

XBopobu

3axXBOPOBaHb (eH3umonarii)

[loka3u xiMmiuyHoI npupoaun cbepMeHTIiB
PepmeHTH - Le GinKHE!!!

BwupineHHs
B KpUCTanivHin

chopmi

HeHatypauis 3
BTPaToO aKTUBHOCTI

Benuka Mr (>6 kD)
He3aaTHICTL Ao gianisy

Figponis

OO0 aMiHOKUCHOT BucontwoBaHHA

AmdoTepHicTb,
enekTpodopeTuyHa
pPyXnuBicTb

LLUTy4YHMn cuHTE3
3 aMiHOKUCIOT

Konbopogi peakuii
Ha Binku




_ NMpocTun 6inok
Ko 3. Figponaam ~lpocTi =P | (NMwWwe amiHokucnoTn)

PepMeHTH < :
\ / AnodpepmeHT (6inok)

Kn | =
12450 CKNAAHI < ”
XOnogepMeHTH |
KodrakTop (HeGinkosa

YacTUHA)

OpraHiyHi /HeopraHqui
KodepmeHTn = NMpocTeTnyHI rpynu — *
cnabkumn 3B’A30K 3 KOBaneHTHUN 3B’A30K loHn
anodepMeHTOM 3 anopepMeHTOM MeTanie

(Fe, Cu, Zn
Ta iH.)

KochepmMeHTH

BitamiHnn (6GioTuH, ninoeBa kucnora)
®PoccopHi echipm BitamiHiB  (TMNP, MNMAJID)
Hykneotman (®MH, ®A[L, HAﬂ: HALI¢D+)

MeTanoBmicHi komnnekcu (pepymnopdipuHosi
KOMILJIEKCH )



AKTUBHUWN LEHTP — AinsiHKa Monekynu
cdepmMeHTy, y AIKin BinbyBaeTbCA
3B’SI3yBaHHSA | NepeTBOPEHHSA cybcTpaTy

L L L L L L T O T e

@€ KOMMNEMEHTapPHUM
NpPOCTOpPOBIN OyaoBI
cybcTpary

@MicTUTb 7-15
aMiHOKMCIOT

@ 3HaxoOumbcs 8
«rpoCcmoposil Hiti»

®aKkmueHuXx ueHmpie Moxe
6ymu 2, 4, 6, 8

AKmueHul yeHmp XiMmompurncuHy

ANoCTepUYHUN LUEHTP -

AO0OATKOBUM PETYSIATOPHUNA LEHTP
chepMmeHTa, 3 AKMM B3aEMOLIOTb

@WE

(+) - akTMBaTOPM (-) - iHribiTopm



HomeHKknaTtypa pepmeHTIB

1. ,EQ_G_Q:LQ (3py4YHa Onsi sUKOpUCMaHHS)

@ HasBa bepmeHTy = XiM.Ha3Ba cyocTpaTty + «-
asa»

ManbTro3a + «-a3a» = Malnbra3a

@ HasBa ¢hepMeHTY = XiM.Ha3Ba cyocTpaTty +
mun XiM. peakuii + «-a3a»

nakTar + dez2iopo2eHi3ayiss + «-aza» =
nakrargerigporeHasa

4@ icTopuyHo ycTaneHa (TpuBianbHa) Ha3Ba
NnencuH, TPOMOiIH, TPUNCUH, PEHiH

2. W (1961 p. MixHapodHuli coro3 Gioximii ma

MorneKynsipHoi bionoaii) I106y.E|OBaHa 3a TUNOM XiMiYHOI
peakuil 3rigHo Knacudikadii pepmeHTiB (KP)!!!

CucrtemaTtn4yHa Ha3Ba =
Cyo6cTtpat 1: CybeTpar 2 - mun
xiMm.peakuii 3a K@ + «-aza»

L-NTakrat: HALl* - okcupgopenykKrasa
(nakmamaoeziopo2eHa3a)



Knacudmkauisa cpepmeHTiB — 6 knaciB (KP)

| ®EPMEHTH |

!

1-it knac — OkcuaOpeyKTAIN
13 niaknacis
Oxucuo-siaHosui peaxuii
— HAlzanexui
— A Izanexui

— LHTOXPOMH

2-ii xnac — Tpauchepan
$ maknacis
IMepenoc rpyn aromis:
— METHALHI
— AUMILHI

— aminui

— tocharTi

3.ii xnac — Naponain
9 niaknacis
IMApoAITHYHE POUUCTLICHHS
a8’g3Kis ckanx edipin:
— ¢ocharazn
— [HKOTAPOIAIH
— NeNTUArAPOIAIN

4-it xnac — Jlaau
S niaxnacis
Heriaponitiune posmenienns
KOBAICHTHHX 38 %3Ki8
— Jexapboxkcunain
— Heriaparain

3-it knac — Inomepaiu
5 miaknacis
Peaxuii nomepinanii
Llnc-Tpanc-izomepasn
BHYTPUUHLOMOACKYASPHI
OKCHAOPEAYKTA3H
BHY TPIUIHLOMOACKY AR PHI

Tpanchepan

6-it knac — Jlirasm
4 niaxnacu
Cunres i3 BHKOPHCTAHHAM
eHepril Makpoepris
C-0-38"83x0
C=S-an’aku
C-N-as's3xu
C=C-3n’ a3k

LLindpp pepmeHTy 3a KO — 4 KogoBux

YAUCJia

AN

Ko 1. 1. 1. 27




BrnactuBocTi hepMeHTIB AK
OiokaTtani3zaTtopiB !!!

1. CneundiyHicTL - BUCOKA BUOIPKOBICTb
nii

a) abconwTHa: oguH pepMeHT — oauH
cyocTpar (ypeasa, apaiHa3sa)

0) cTepeoCTpyKTypHa: AiA HA NeBHUWN
ctepeoisomep (/I4I -Ha L-nakmam;
oKcuda3su D- ma L-amiHokucriom)

B) BiAHOCHa: oAUH (pepMeHT — OAUH TUnN
XiMi4YHOro 3B’A3KY

(mrenmuodasu — nenmuoHuUU 38°30K)

AKTUBHICTb pepMeHTY — gidnosidae
weudkocmi peakuji, Ky kamarnisye gpepMeHm

NMpnHUMNU BU3HAYEHHS:
Z@'3a WBUAOKICTIO 3HUKHEHHA S
@ '3a wBuAakicTio HakonuyeHHs P

OanHuui akTMBHOCTI (hepMeHTIB:
MixHapopgHa: Unit (Oa.). 1 U = 1 MkMonb/xB
Sl: Katan. 1 kat = 1 monb/c (1 kam = 6 -107 U)
NMutoma akTuBHICTL: U / Mr Ginka

B meauyHin eHaumonorii: U/n (MKMonb/xB-n)
(Unit Ha 1 n nna3mu Kposi, cedi)



MexaHi3M gil dpepmeHTIB
Cw =@ —ueC
E S ES P, P, E

ETanu

1.YTBOpEeHHs pepMeHT-cyoCcTpaTHOro
komnnekcy (ES)

2.lepeTBOpPEHHA cybCcTpaTa B NPOAYKT:
pPO3pUB CTapux 3B’A3KIB Ta YTBOPEHHSA
HOBUX 3B’A3KIB

3. BuBinbHeHHA npoaykKTiB peakuil !!!

KiHeTuka chepMeHTaTUBHUX peaKUiw
(1913 p. — Mixaenic Ta MeHTeH)

amn
...............
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Leunpgkicte chepm. p-uii (V) BU3Ha4YaETLCA
3MiHOK KOHLIeHTpauil MONeKys pearyr4mx
Pe4YOBMH 3a oA. Yacy

3anexuTb BiA:

©®KoHUeHTpauii hepmeHTy
©®KoHUeHTpauii cybcTpaTty
®t, pH Ta iHWKX YUHHUKIB



Aktusatopu — | IHFIOITOPK —3smenwytoTs
36iNbLYIOTH aKTUBHICTb E

aKTUBHicTb E Buam iHrioyBaHHSA:
QDIAHIYHI ; @ obopoTHe : E+| <> El

HOBARIKMCROTM = & HeobopoTHe : E+l — El
aKTUBYHOTb 1inaasy,
eHTepoKiHa3a —
aKTUBY€E TPUNCUH
HCI - akTuBye

nencuH .
iOHU MeTanie 3a MexaHi3MOoM :

(Na, K, Mg, Mn, Zn). | @KoHkypeHTHe
@ HeKoHKypeHTHe

S
KOHKYpeHTHiI iHribiTopu B MeaANLUHI: %

< cynbkdadinamian - aHanoru NMABK (aHTUMiKpPOOGHI)
“* MeToTpeKcaT — aHanor BiT.B,, bnokye cuutes AJHK

HeobopomHe iH2ibyeaHHsI

eukKksniukaromsb cosii Hg, PDb,
Cu, ®0C.

0

0

4

“* OUKVYMapWUHU — aHanoru BiTK, ONOKylTb CUHTE3
NPOTPOMOiIHY (aHTU3ropTanbHi)

“* [1PO3ePUH - iIHribiTop aueTunxorniHecTepasu

L)

0
H2N—@SOﬂH2 H2N—©——c/<°H

CtpenTouma MNABK



HeKOHKYpPeHTHI
iHriGiTOpM:

é He cxoxi Ha S 5 N v
é ximiyHO moandikyroTb ’ Q :) El N
cdbepmeHT : — 9
é pnitoTb B Manux : Il
KOHLIEHTpauisax ES E+l
é He 3MiHIOIOTL Km (Jﬁ'\\) \gh
é iHribyBanHs vactiwme o ¢/ @9
HeoGopoTHe!!! - —

YacTo € KNiTMHHUMK

oTpytamum !!! ’P.

HeKOHKYpEeHTHI iHridiTopu:
@POC (oTpYTH) — iHriGiTOPM
aueTunxorniHecrepasu

@WreTypawm — iHriGiTop auetanbgeria-
aerigporeHasu

@ acnipuH — iHriditop LOIr

CH
eeeenn,, O-HCTS onc s
E-CHyOH + FrP=0 s —-E—CHZ-O-I;’=O SHH?’ + HF
........... b-pic- T JR



KniTuHHa opraHi3auia doepmeHTaTUBHOI
aAKTUBHOCTI

® sagpo: cuHTe3 AHK ta PHK

® BHYTPiLLHA MeMOpaHa
MITOXOHAPIN: AuXanbHUN
naduor

® maTpuKc miToxoHapin: LTK,
OKUCHe AieKapOOoKCUNyBaHHSA
O-KETOKMUCIOT, B-OKUCHEHHSA
XXUPHUX KUCTIOT

® nizocomu: ripponazu : MembpaHo3B’A3aHi
® uMTonnasma: rnikonis, CUHTe3 depMeHTH —
XXUPHUX KUCNOT :

: CTPYKTYPHO-
® nnasMmaTtu4vHa MEMﬁpaHa: ECIDYHKLIiOHaanO
TpaHcnokasm (TpaHcnopt Na+, En OB’sI3aHi 3
K*, rntoko3u 1a iH.)
: MembpaHamu

I30chepMeHTU - MHOXMUHHI copmu epMeHTy, SKi
KaTani3yloTb OAHY U Ty caMy peakuilo i Biapi3HAOTbLCA

3a

- 6ynosoto nor,: nar,: NAr,;: nar,: nar,

- pi3.-xiM. BnacTuBoCcTAMM  (H4) (H3M) (H2M2) (HM3) (M4)

- NfTIoKani3auiero B TKAHUHaX
Mipyear + HAOQH,—Jlaktat + HA[]



[MonidbepmeHTHI cucremm -

(211iKoni3, f-OKUCHEHHS XUPHUX Kucriom)
A > o> (P
™ ® » D

PepMeHTH NOB’A3aHI 3a
AOoNoOMOroro metaooniTiB

Meaoun4yHa eH3UMONOTrisA —
po3ain Gioximii, WO BMBYAE pPonb
depmeHTIB Y

* PO3BUTKY 3aXBOpPHOBAaHb -
eH3UMOornamoirsno2is

* IX AiarHOCTULUi - eH3uModiaczHOCMUKa
* NNiKyBaHHI - eH3uMomeparnisi



EH3uMonaTonorisa (eH3umonarii) —
3axXBOPHOBaHHA, 3yMOBJieHIi BIiACYyTHiCTIO abo
3HMXEHHAM aKTUBHOCTI (pepMeHTIB

1.lMepBuHHI (BpoaXeHi)
eH3umonaril -
¢deHinnipoBuHOrpagHa
KeTOHYpIsl, anbOiHi3M,
rnikoreHo3u, cciHroninigosu,
MyKonorsiicaxapuaosmu

2.BTopuHHI eH3nMonaril
(aediunT KohakTopiB, XPOHIYHI
XBOpOOMK)

EH3uUMOTEepanisi - BUKOpUCTaHHA hepMeHTiIB,
IX aKTMBATOPIB Ta iHridiTopiB ANA NiKkyBaHHA
3axXBOpPHOBaHb

R e

§ MIASA e
:

[UASYPOHHIAIA A

TpoMbo3u



EH3MMoOAiarHOCTUKA — BUKOPUCTAHHA
cdepmeHTIiB ANA AiarHOCTUKU 3aXBOPHOBaHb

Axtienoc e Gegmmsron

Haowno UM

PepMeHTU — YyTNuBI

SSATEHTH PepMeHTH — MapKepu

3axBOpPHOBaHb
(rmroko3ookcuaasa Ta iH.)

PepMeHTU — iIHAMKaATOpPU 3aXBOPHOBaHb

Miokapa . Kpeatundocdokinaza (KOK-MB)

ﬁ * AcnapraTtamiHoTpaHcdepasa (ACT) IHchapKT
* Nakratperigporenasa (NAr, ,) Miokapay
Meuvinka * AnaHiHamiHoTpaHcdrepasa (ANIT)  ronarut
9’ * NakratperigporeHasa - JIAI, 5

MigwnyHkosa ., Anbda-aminaza MaHkpeaTuT

3anoza

3aranbHe MaTepiajibHe Ta HABAJIbHO-METOANYHe 3a0e3MeYeHHs JeKIIil:



Pob6oua nporpaMa HaBYaIbHOI IUCLUILIIHA

Cunalyc

MeTtonnuH1 pekoMeHAallll 10 CaMOCTIHHOT poOOTH 3100yBayiB BUIIOI OCBITU
MynbTUMeINHI pe3eHTalil

CuryaliiiHi KJIiHIYH1 3aBAaHHS

EnexTpoHHui 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCIUIUTIHU

IIuTaHHA 11 CAMOKOHTPOJIIO:

Beeoenns 6 bioximiro. bioximiuni komnonenmu kaimun
1. Biosnoriuna ximig (61oxiMisl) K Hayka. Micie 010XiMii cepell IHIIUX MEeIUKO-
010JIOTTYHUX JUCIIATIIIH.
2. OO0'exTn BUBYEHHs Ta 3aBAaHHs Oioximi. [IpoBigHa ponb 0i0XiMii y BCTaHOBJIEHHI
MOJICKYJISIPHUX MEXaHI3MIB MMaTOreHe3y XBOPOO JIIOANHH.
3. 3B'a30k 010XiMi 3 IHIIUMHU OlOMEIUYHUMHU Haykamu. Menuuna 6ioximia. Koiniuna
61oximis. bioxiMiuHa abopaTopHa J1IarHOCTHKA.

4. Ictopis 610XiMii; PO3BUTOK O10XIMIYHUX JOCTIIKEHb B YKpaiHi.
5. bioximMiyHI KOMMNOHEHTH KJIITHHHU, iX OloximiuHl ¢yHkuii. Kiacu Oiomonexys.
Iepapxist 6G10MOJIEKY, X MOXOI>KCHHS.
Depmenmu ma kogpepmenmu. Pezynayia memabonizmy.
1. ®depMeHTH: BU3HAYEHHS; BIIACTUBOCTI (DEPMEHTIB K O10JIOTTYHUX KaTaji3aTOpIB.
2. Knacudikamis Ta HOMEHKIAaTypa (EepMEHTIB, XapaKTepUCTHKAa OKPEMHUX KJIaciB
(dbepMeHTiIB.
3. bynoBa ta mexaHi3mu Jii (hepMeHTIB. AKTUBHUHN Ta aJOCTEPUUHUN (PETYIATOPHUI)
HEHTPHU.

4. Kodakropu ta xodepmeHTH. bymoBa Ta BIacTUBOCTI KOGEPMEHTIB, BITaMiHH SIK
NOTIEPEeTHUKU B 010CHHTE31 KOEPMEHTIB.

KodepmenTu: Tunm peaxitiid, siki KaTadi3yrTh OKpeMi KJIacu KOh)EpMEHTIB.

6. I13odepmentu, ocobnuBoCcTI OyI0BH Ta (PYyHKIIIOHYBaHHS, 3HAUYCHHS B JI1arHOCTHIII
3aXBOPIOBAHb.

7. Mexanizmu 1ii Ta KiHeTHKa ()EPMEHTATUBHUX PEAKIIH: 3aJCKHICTh IITBHUIKOCTI

peaxiii Bij KoHIIEHTpallii cyocTpary, pH Ta Temneparypu.

AxTHBaTOpH Ta 1HTIOITOPH (PEPMEHTIB: IPUKIAAN Ta MEXAHI3MH Jii.

9. Tunm 1uriOyBanHs (GEPMEHTIB: 3BOPOTHE (KOHKYPEHTHE, HEKOHKYPEHTHE) Ta
HE3BOPOTHE 1HT10yBaHHS.

10. Perynsmis  depmentatuBHUX TnporeciB. [lnsgxum Ta MexaHI3MH — peryJisii:
anoctepudHi pepMeHTH; KOBaJICHTHA MOU(DiKkallis pepMeHTiB.

11. Huknignai vykiaeotuau (MAM®, nl' M®) sk perynaropu ¢pepMeHTATUBHUX PEaKIlii
Ta OloJOTiYHMX (DYHKIIH KITITHHH.

12. EaszuMonartii — ypoKeHi (CrmaakoBi) Bagu MeTabomi3My BYTJIEBOIIB, aMiHOKHUCIIOT,
nopipuHiB, MypUHIB.

13. En3umo riarHoCTHKA MAaTOJIOTIYHHX MPOIIECIB Ta 3aXBOPIOBAHb.

14. En3umotepaniss — 3acTocyBaHHs (DEpMEHTIB, iX aKTHUBAaTOpiB Ta IHTIOITOPIB B
MEIULINHI.

15. [IpuHuMnu Ta MeTOAM BUABJICHHS (epMeHTIB y 01000'ekTax. OuHULI BUMIPY

ol

©



aKTUBHOCTI Ta KUJIBKOCTI (D€pMEHTIB.

Cnncoxk BUKOPUCTAHMX JKEpeJI:

OcHoBHa:

. bionoriuna 1 6i0opraniuna ximis: Y 2 kH. K. 2: bionoriuna ximis: [ligpydynuk as
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepxeno MOH / 3a pen. 0.1. I'yGebkoro, 1.B.
HixxenkoBcbkoi. K., 2017. 544 c.

. bionoriuna i 6ioopraniuna ximisi: Y 2 k. K. 1: bioopraniuna ximis: [ligpyunuk ais
men. BH3 1V p.a. 2-re Bunm.,, Bump. 3arBepmkeno MOH / 3a pea. b.C.
3imenkoBchrkoro, I.B. Hikenkoscrkoi. K., 2017. 272 c.

. Toncekuit S.I., Makcumuyk T.I1., bioximis mromgunu. Ilinpyunuk. TepHomiab:
Ykpmenknura, 2020. 736 c.

Jonarkosa:

. bionoriuna ximisa: miapyunuk / O.f. Cxmspos, H.B. ®@aprymok, T.I. bongapuyk.
Tepuonins: TAMY, 2020. 706 c.

. CrenanoB I'.®., Mapaamiko O.0., Koctina A.A. EnireHetu4si 3MiHu (epMEHTHUX

OUIKIB y TKAaHMHAX TBApHH MICIIs 10HI3YI0OUOTO ONIPOMIHEHHS. JJocsaeHenHs bionozii ma
meouyunu. 2019. Ne 2(34). C.26-30.



Jlexkuis Ne 7

Tema: bioeHepreTuka: 3arajbHl LUISIXM KaTa0oJi3My BYIJIEBOMIB, JIMIAIB,
aMiHOKHMCOT. [lukn TpukapOOHOBUX KHCJIOT. biosoriyHe OKHUCJIEHHST Ta OKHUCHE
docopuntoBanHs. JIaHIIOT €IEKTPOHHOI'O TPAHCIOPTY B MITOXOH/PIAX.

AKTyaJIbHicTh TeMM: B opraiaMi NoBHHEH MiATPUMYBATUCh €HEPreTHUHUN OanaHC
HAJXO/DKEHHsI Ta BUTpaTH eHeprii. JKuBI OpraHi3MuM OTPUMYIOTh €HEPril0 y BUIJIAIL
MOTEHILITHOI eHeprii, aKkyMyJbOBaHOI B XIMIYHHUX 3B’A3KaX MOJIEKYJ KHUpIB, OUIKIB Ta
BYIJIEBOAIB. Y mpolieci 010JIOT1YHOIO OKHCIECHHS Il €Hepris 3BUIbHAEThCSA. YacTuHa i
BUKOPUCTOBY€EThCA A1 cuHTe3y AT®, iHIlIa yacTHHA 11€T €Heprii MepeTBOPIOETHCS B TEILIO.

[aTerpariiss MeTabOMIYHUX MEPETBOPEHb OLIKIB, KUPIB Ta BYTJIEBOAIB MPOSBISETHCS B
ICHYBaHH1 CIUIBHUX MOMEPETHUKIB 1 CIIUIBHUX MPOMIXHUX MPOYKTIB 00OMiHYy pedoBuH. Lle
— CIUTBbHUM (OHJT BYTJIELI0, CIIUIBHUNA MTPOMDKHHUM MPOAYKT 00MiHYy — aneTuia-KoA Ta iHmn
pedyoBuHM. KiHIIEBI IIISXU MEPETBOPEHbB, TaKIl, SIK UK TPUKAPOOHOBUX KUCIOT 1 peakiiii
JIUXAJBHOTO JIAHLIOTA, KOTpl BiAOYBAalOTBCA B MITOXOHAPISX, TaKOX IOB A3YIOTh
MeTabOoJIYHI MPOIIECH Ha PI3HUX eTarax.

Meta: BHUBYEHHS 3arajbHUX MUISXIB KaTa0OJI3My OCHOBHMX KJAaciB OpraHi4HHUX
CIIOJIYK Ta YTBOPEHHsI €HEPT1i B OpraHi3Mi.

OCHOBHI NOHSATTSL:
Amnabomi3M, kaTab0I1i3M, META00JII3M.
Enepretununuit 6ananc.
AHamIepoTHYH1 peakxiiii.
Ami100miuHI peakiii.
[uToxpom Paso.
BinpHi pagukany.
AHTHOKCHUIAHTHI CUCTEMHU.

NoakowdE

Ilnan i opranizaniifHa CTPyKTypAa JIeKIii:
3araybHi NIIAXW KaTabomi3my.
Huxn Kpebca. [TocaigoBHICTh peakIrii.
Eneprerununuii 6ananc mukiry Kpebcea.
AHaIIepOTHYHI peakii .
AMpibomiuni peakiii.
MikpocomalibHe OKUCHEHHSI.
BinbHOpanukanbHe OKHCHEHHS.
AHTHOKCUJIAHTHI CUCTEMHU.

NG~ WNE



3MmicT JeKuiiiHOro MaTepiany

Binku Byrnesoau Kupu
(nonicaxapugu) (Tpurniyeponu)
\ 4 l l X
AMiHOKUCNIOTH MoHocaxapuaum MiuepuH MPHI

3ATAJBHI
N, mlpym/ LLNAXM
KATAGOMI3MY

Auetun-KoA

UTK - ue cninbHUi KiHLeBUiA
LUAAX OKUCHEHHA aueTUNbHUX
rpyn (y Burnsagi auetun-KoA),
Co, co, y fiKi NepeTBOPHETLCH B
npoueci karaboniamy 6inbla
" 2H*2H* 2H"2H* | 4acTMHa OpraHiuHux monekyn,
o BigirpaTb ponb
0, LvxanbHui naHutor MiToxoHapiin 7 [ H,0 | »<mITMHHOMO nanuea” -
BYrNeBOAIB, XXUPHUX KUCNOT i
“Afo| [ ATo ] aMiHOKUCIOT.

Eneprist B KIIiTHHAX BUBLIBHIOETHCSH B NPoLeci KaTa0o0.1i3My BYIIIEBO/IB, :KHPIB I OLIKIB.
Po3pizHs0Th TpH cTajiii KaTa00JiYHUX NepeTBOPeHb IIUX CHOJYK:

Ha nepwiu CMAOIT xarabomismy Gilki riApoNi3yOTHCS HA AMIHOKHCIOTH, NONICAXAPHIM T1APOMI3YIOTECS NEPEBAKHO
0 TJTIOKO3H, @ TAKOXK JI0 THIITHX TEKCO3 1 MeHTO3, JKHPH PO3NANAl0TLCS Ha TIIEPO, JKUPHI KUCIOTH H iHII koMnoHeHTH. Ha
1iit crajii ve BinOyBacThCA BUBLILHEHHS Oionoriuno kopucHoi exeprii. Karabomism 6inkiB, supiB i ByrmeBosis nepebirae 3a

yuacTio crenudiuHux and  kokHOi Tpymu  depmentiB, To6TO BiAbyBaioThes cmemudivnHi  peakiii  karabomizmy
BHCOKOMOJIEKYJIAPHHX CTIOMYK 70 BiAMOBITHHX MOHOMEDIB.

Bei npoaykru, 1o yTBOPHIHCS Ha mepurii craail xaradomizmy, Hd ()pyZiﬁ CMAOQIT nepeTBOPIOIOTECS HA IMIE IPOCTIm
CMONMYKH, KiTbKICTh SKMX MOpiBHAHO HeBenmka. Ha mil cramii BimOyBaeThcs Bigmierniends aromis [ifporeny, fki uepes
cucremy (epMeHTiB nepenocaThes Ha OKcuren 3 yTRopeHHsM Boau. CaMe B X0Ti 1TbOTO MepeHocy BibyBacThCS BUBLIBHEHHS
eHeprii 30ymienux enextpoHiB. OTxe, uyuM OLUTbIE OpraHidHa pEYOBMHA MICTHTh aToMiB [ifporeHy, ski MOXKYTh
BiIenaaTHca (epMEHTAaTHBHUM IIUIAXOM 1 NEPeHOCHTHCA uepe3 cHcTeMy Karandi3aropiB Ha Oxcuren, tuMm Oumbiua
eHEepreTHYHa MiHHICTL 1UX peuoBHH. JIpyra cramis karabomismy nepebirac 3a yuacTio (epMenTiB, crermupidnux s
BYT7IeRO/IIB, OUIKIB 1 &upiB. Tomy 1 crafis karabomizMy TakOK HA3MBAEThCA cmadiclo cheyugbiunux peaxyiu. JIo TaKkux
MPOLIECIB HANEKATh [TIKOMI3, OKHCHEHHS ®UPHHX KHCIOT, MIIHEpomy, fe3aMiHyBaHHS aMiHOKUcHoT. [IpomykTu, yTBOpeHi Ha
1iit cTaIii, BTpavyaioTh CBOIO CrienipiunicTh (MPUHATEKHICTS) 0 MEBHOTO KIACY CMOMYK.

T, pems cmaois karabomismy oxommoe nukn KpeGca, TkaHuHHe nuxaHHS U okucHe (QocdopuiryBaHHA — Le
YHIBEpPCAJIbHHI LISX OKUCHEHHs OLIKIB, XKHUPIB 1 ByrieBo/iB. He3alemxHo B TOr0, 3 SIKMX PEUOBHH YTBOpUBCS aueTui-KoA,
BinHoBieHi Gopmu kodepmentis (HAJITH, HAIIOH, ®AJIH2, GMHH2), MonekyisipHi MexaHi3MH IOAAJBILOIO HePETBOPEHHS
nux cnoyk g0 CO2 1 H20 3 BupinennaM eHeprii Bxe oqHaxosl. Tomy TpeTs cTajiis KarabomizMy HA3HBAETHCS 1E 3d2aTbHUM
wisxom kamabonizmy (ctTafiero Hecrienudiunmx peakiii kataboismy).



Huxn Kpeboca cknanaerbes 3 8 nocsiioBHUX peakuiii i nepedirae B MiToxoH/ ipisix

I-wa peaxuia — kouaencauis auetwi-KoA 3 okcasioaneraroM 3 yrBOpeHHSM

JIMMOHHOI KHCJIOTH (IMTPAaTy) —UMTPATCHHTA3HA peakuis, sika Bi10yBa€TLCs B TPH
crajil.

HHTPAaTCHHTA3a 0 -
_ - /7
o OH 0 CrsKoA C—om
o= ==/ 0-C—COOH CH, +HOH CH
C+ Crgkos G o+ - — L
[ "sKoa || 5 || S-KoAtH + CH, OH (‘?'COOHHS K AHO—(IZ-COOH
— - HS-Ko
CH, CH, s ik CH, CH,
Auernii-KoA Enoibna gpopma OKCSS:)]:T“ Lln(rj(:j:li]{o A COOH
anerni-KoA = pu- JIuMOHHA KHCJI0TA
2-2a _peakuia — 1NEpPeTBOPEHHsI HHUTPATY HA I30LUTPAT 4Yepe3 HUC-AKOHITAT

(akoniTarrizparassa peaxkuis). . =
aKoHiTaTriaparasa

FOOH FOOH FOOH
H, FHz H;
-HOH +HOH
HO—?—COOH ?I—COOH H-(I:—COOH
CH, CH CHOH
i
COOH COOH COOH

I3oaumonna k-ta  I[nc-akonitoBa k-ta  I30JIMMOHHA K-Ta

3-msa__peakuyina __— T1epeTBOPEeHHs  i30UMTPATy Ha  (¢-KeTOIIyTapar 4epe3
OKCAJIOCYKIHUHAT (i301HTpaTAEriIporeHa3Ha peakiuis)

i3ouuTpaTaeriaporenasa
FOOH T:OOH C|OOH
H CH CH

’ +HAN(@®)' T2 o T

H—?—COOH —‘H—?—COOH co ?Hz

(l,‘H OH -HAI(®)H+H" ?=O % §:o
COOH COOH COOH

I3oiumonna k-ra lllaBiaesosintapua k-ra  0-Keroriyraposa k-ta



4-ma peakyia — OKHCHE 1eKapOOKCHIIOBAHHS (-KETOIIyTApPaTy KHCJI0TH /10 CYKIHHLI-KoA

KeTorJayTapaTieriiporenasa

C|OOH + TH® +J1K + HS-KoA FUOH

CH, + ®AJ+ HAJL CH,

H - CO, -HAJTH+H* CH,

€=0 |

COOH SKoA
a-Kerornyrapoea k-Ta Cykuunin-KoA

5-ma peaxuin — neperBopeHHs1 cYKUHHLJI-K0A Ha cykuuHart yepe3 cykuuHijigocdar
(cykuuniiKoA-cuHTEeTa3HA peakuin).

cykuuHin-KoA-cunrerasa

ooH OH ?OOH
| HrAd~—T1D + ATD
T: + HO—P=0 ¢n, pil il OOH
CH, OH _Ch, -TT® —=TITO + ALD CH,
CH ————~—A
| -HSKoA €O  OH o
Cf 0., / COOH
SKoA noL
Cyknunin-KoA OH Cyxkunnar
Cykuunindgocdar

6-ma peakuisa — NeriipyBaHHs CYKIIHHATY 3 YTBOPeHHsIM pymapary
(cyknuHaTaeriiporeHasHa peakitis).

7-ma peakyia — riagparauis ¢gymapary 3 yreopeHHssM majaary (pymaparriaparasna
peakuis).

8-ma peaxuyin — neriipyBaHHsi MAJIATY 3 YTBOPEHHSIM OKCAJI0ALETATY
(ManaraeriiporeHasHa peakiuis).

CYKIMHATAeriiporenasa ¢ymaparrigparaza MajJaTaeriiporenasa

OOH COOH H
FOOH +OAT F +HOH | AT |COO
CH, ~PAIH,  Ccy CH, HAZHH ¢H2
COOH COOH COOH COOH
L-maaar

CyknuHaT dymapar Oxcayoanerar



EHEPTETHYHHH BFAJTAHC I[HKJTY TPHKAPEOHOBHX KHCIIOT

[ukn KpeOca 3abe3neuye opranizm edepriero. Bij 4orupbox npomi>kHux npoaykris uukiny Kpebca BiaaiisioTsCs 4OTHPH NapH
aromis ['iaporeny. I3 Hux Tpu napu aromis I'igporeny neperocstscs Ha HAJI+, mo € kodepMeHTOM i30LUTpaTAeriApOreHasH, o-
KeToryraparjeriiporesasy i manargerigporesasu. Jlami wi aromu [igporeny sin HAJIH+H+ nepepatorbess Ha nanior
JMXaNbHUX (DEPMEHTIB i B OCTATOUHOMY HiJICYMKY BiJHOBIIIOIOTSH JIBi Moekyan O2 3 yTBopeHHAM Tphox Mosekys H,O.

Ilpu oxucHenHi oxniei monexym HAJ/IH+H+ 3a yuacrio auxansHux (epMeHTIB yTBOpIOIOThCS TpH Moiekyin AT®d, a Bcboro
— 9 wmonekyn AT®. Opna napa aromiB [igporeny mnorpamisie Ha jauxanbhuii janmor uvepes3 DAJ] (kodepment
CYKLMHAT/EriIPOreHasn), y pesyisrari yTBoproioThes 2 monekynn AT®.  Opna monekyna AT® cunresyerscs i3 ['Td, wo
yTBOPIOEThCS B cyKUMHLI-KoA-cunTeTasHii peakuii (cydcrpathe dochoprryBaHHs).

1. 3oumrparaeriaporenasa - 1 HAJIH+H® — 3 AT® )

2. a-Kerornyraparaerigporenasa - 1 HA/[H+H™ — 3 AT®

3. Cykmunindocdar - 1 I'TO — 1 ATD — 12 MOJIEKYJI AT(I)

4. Cyxuunateriaporenasa - 1 ®AJ/[H> — 2 AT®

5. Manarneriaporenasa - 1 HA/IH+H™ — 3 AT®

Okpim eHepreTnyHol hyHkKuil, UTK npurtamaHHi iHTerpaTtueHa,
amcpidboniyHa i rigporeHreHepyrova hyHKUII:

« 1) inTerpatuBua nomsirae B tomy, mo L[TK € cBoepimanm meTtabomivHuM «KOIEKTOPOMY,
AKUHN 00’ €IHy€ NUIAXU KaTaboI13My BYTIIEBO/IB, JIIMIJIIB Ta OLIKIB;

- 2) ambidoniuna o6’eanye: karabomiuny, 3B’si3aHy 3 pO3MAZOM arerary, it aHabomiuHY,
ockuibku cybctpatu L[TK BUKOpHUCTOBYIOTH 1 Uil CHHTE3y IHIIMX pPEYOBHH. Tak,
IIABJICBOOITOBA KHCJIOTA (OKCAmoanerar) HeOoOXifHA Ui CHHTE3y AacmapariHoBOi KHCIOTH
Ta [IIOKO3H, (-KETOMIyTapoBa — DIYTAMIHOBOI KHCIIOTH, OypimiTHHOBa (CyKIMHAT) —
JUISL CHHTE3Y TeMY,

« 3) rinporenrenepywua — [[TK ¢ ocHoBHum reneparopom [imporeHy mans auxaasHOTO
JAHIIOra, TPUYOMY MPOMECAMH, SKI <OKHBISTH» LUK 3AUIIKAMH ONTOBOI KHCIOTH
Ta IHIIMMH TIPOMDKHUMH TIPOAYKTaMH MOPAT 3 0OOMIHOM BYTJIEBO/AIB € TaKOK OOMIH mimiiB
Ta aMIHOKHCJIOT.



[Tpomixkui npoxyktu [{TK npucyTHI y MITOXOHAPISAX B HE3HAYHUX KUIBKOCTSIX.

[Ipn oxucHenHi anetun-KoA BOHHM pereHepyrOThCs, a aHaOOJIYHI TMPOLECH MMIBHIKO
BUCHAXKYIOTh MYJ JAEAKHX MPOMDKHUX MPOAYKTIB IHUKIY. Tomy iXHIH 3amac MOCTIHHO
MOTOBHIOETHCS 3a PAXyHOK METAa0O0MITIB, SIKI HAIXOAATh 3 1HIIUX JKepes. DepmeHTaTHBHI
NpoleCH, 10 TMOMOBHIOKTH 3alac NPOMIKHHMX TMPOAYKTIB IIUKIY, HA3UBAKOTHCS
AHAILUIEPOTHYHUMHU pPeaKuisiMu.

Pearuyii Tkanuna (u) / opeanizm (u)
[Mipysar + HCOs + AT@ "P™ptoscaias oycanoanerar + AZID + @, [leyinka, HUpKH
dochoenonnipysar + CO, + ['1d thococnonmnipyBar-kapOORCHKIHAR () o oanietar + [T Cepue, ckeneTHi M’ 134
®ocoeromipysar + HCO5 ¢m¢_°i:°'"'im‘ﬂmﬂpﬁﬂﬂ”m Okcanoauerar + @, Bumi pociumm, Gaktepii, apismxi
[ipysar + HCO, + HAJ|(®)H mumagietonny Manar + HAJl(d)" [lInpoko po3noecrKeHa

— —
—_—

Y eyKapioT 1 NpoKapioTis

AHannepoTuyHi peakuil

AHannepoTu4Hi peakuii - peakuii KNiTMHHOro metaboniamy, WO NiABULLYIOTE KOHLEHTpauilo cybeTparie
TpUKapboHOBOIO LMKNY, YTBOPKOKYMK iX 3 iHTepmeaiaTie iHWKMX mMeTaboniyHux Wnsaxie (30kpema,
aMiHokucnorT, nipyearty). AktuByrun UTK, aHannepoTUyHi peakuii cnpualOTe NOCUNEHHI0
iHTeHcuBHoOCTI KaTaboniyHKMx npouecie B opraHiami.

YTBopeHHs cybeTparie LUTK B aHannepoTUYHUX peakuisx:

1. NepeTBOPEHHA aMIHOKMCINOT Ha AUKapOoOHOBI KUCNOTHU - cybcTpaTu LUTK:
- YTBOpPEHHSs1 a-KeETOrNyTapaTy B peakuisax TpaHcamiHyBaHHS;

- YTBOPEHHS OKcanoaueTaTty B peakuisix TpaHcamiHyBaHHS;

- YTBOPEHHSA O -KETOrnyTapaTty B rnyTamaTtaeriaporeHasHin peakuir;

- YTBOPEHHA CYKUWHIN-KOA 3 izoneiuuHy, BaniHy, METIOHIHY, TPEOHIHY.



AHannepoTuYHi peakuil

2. YTBOpeHHA oKcanoaueTtaTy 3 nipyBaTy B nipyBaTKkapOoKCUNnasHin peakuil:

Mipyear + C0,+ AT® <=> Okcanoauetat + A[1® + ®H

KochepmeHTOM nipysaTkapbokcunasu € BioTuH (BitTamin H), sikuid y xoai peakuii o6opotHo akuentye CO.,
yTBOpHKYM N-KapBoKCHBIOTUH.

Mipysatkapbokcunasa — anocTepudHUil hEPMEHT, NO3UTUBHUM MOAYNATOPOM sIKOro € auetun-KoA. 3a
YMOB HW3bKOT BHYTPILWHBOKNITUHHOT KOHUEHTpaUji aueTun-KoA akTUBHICTE hepMeHTY i, BioNoBigHO, WBUAKICTb
nipyeatkap6oKkcunasHoi peakuii Hu3eki. HakonuyeHHsa auetun-KoA, wo cnocTepiraeteca Npu aktueadii
karaboniyHMxX NpoLeciB, CTUMYNKE Yepes YTBOPEHHNA oKcanoaueTaTy iHTeHcuBHicTe LITK i akTuBHicTb
OKWCNEHHA WOro ronoeHoro cybetpaty - auetun-KoA. ¥YmeopeHHs okcanoauyemamy 3 nipyeamy nid diero

nipyeamkap6boKcunasu € HallgaXnueiwor aHannepomMuUYHOK peakyicro 8 KnimuHax nevyiHku ma
HUPOK.

AHannepoTuYHi peakuii
3. YTBOpeHHA okcanoauertaty 3 ¢poccoeHonnipyBarty:

®ocoeHonnipyear + CO, + (AP <=> Okcanoauetar + [T

Peakuisa katanisyetbca hocdoeHonnipysatkapbokcukiHazoto. Mpu usomy BinbyBaeTbCA YTBOPEHHS
MakpoepriyHoro Hykneosuatpudocdarty ' TP 3a paxyHOK po3LuenneHHss BUCOKOeHepreTUYHOro
3B'A3KY B MOnekyni cpoccoeHonnipyearty - merabonity rnikoniay.
docdoeHonnipysaTtkapboKCUKiHA3Ha peakuis € aHannepoTuyHo peakuiero LTK, wo mae micue B
miokapdi ma iHwux mM'a308ux mkaHuHax. L1s x peakuis, 3a ymoB ii nepebiry y 3B0poTHOMY
HanpAMKY, BUKOPUCTOBYETLCA B NPOLECI CUHTE3Y MMIOKO3W.

AmdiboniyvHi peakuil

+  Amdidoaiuni peakuii - peaxuii, 110 32cTOCOBYIOTh
cydoerparu LITK nas yreopenns inrepmeniaris,
HeOOXITHHX /1151 OIOCHHTeTHYHHX NpoLeciB:

1) y pouai ampiboriuHNX MOKYTH BHCTYNATH
peaxuii, o0epHeHi 10 PO3IIISIHYTHX BHIIeE
nepeTBOpPeHb AMIHOKHCJIOT - Y IbOMY BHIAJIKY
aukap0oHoBi Kuca0TH, 110 yTBOpIIOThHes B IITK,
CTHMYJIIOKOTH NporecH 0iJIKOBOro CHHTE3Y;

+  2) BAAIHBOK PEAKII€I0 CHHTE3Y INII0KO3H
(riIoKoHeoreHe3sy) € yreopeHHst
dochoenonnipysary 3 okcasoanerary ta 'T®,
T00TO hochoeHoNNipyBaAT-KAPOOKCHKIHA3ZHA
peakuisi 3a yMoB ii nepediry B HaNpAMKY,
o0epHeHOMY /10 PO3IISIHYTOr0 BHILe
AHAILIEPOTHYHOIO Npouecy.




Perynsauis uMkny TpukapoboHOBUX KUCIOT

« ToaoBuuMm i ocHoBHuM peryasitopom LITK € oxcamoamerar, a tounime  Horo jpocrynsicts. HasBHicTb
okcanoauerary 3any4dae B L[{TK auerun-SKoA i 3anmyckae npouec.

+ 3a3Buuail y KIITHHI € 0ajJaHce MK yTBOpeHHsM aueTui-SKoA (3 roko3u, sKUPHUX KUCIOT a0 aMiHOKHUCIIOT) i
KUILKICTIO OKcanoalerary. Jlxepenom okcalioalerary € rJIKo3a (CHHTE3 3 [ipyBaTy B aHAIUICPOTUYHIN peakiii)

ioou coz aAre AP COOH
=0 \P \J > I‘-O
. H
b [ipveaTkapboxciiasa 2
’ ’ P ) Ip& éoon
Hipysar - Oxcaxoauer

Okxkcanoauerar HaaXoAuTh 3 (PYKTOBHX KHCJOT CaMOro LUKy (s01y4HOI, JIMMOHHOI), YTBOPIOETbCS
3 acnapariHoBOi KHCJIOTH B Pe3y/IbTaTi TPaHCAMIHYBaHHS.

[TpukiagoM cyTTEBOI pojl OKcajloaleTaTry CIyKHTh aKTHBALlisi CHHTE3y KETOHOBHUX TUI I KeTOANMA03 IUIa3MU
KpOBI IPU HEIOCTAaTHIH KUIBKOCTI OKcajnoauerary B mewinumi. Takuil cTaH cnocTepiraeTbesi npu LyKpOBOMY
agiaberi 1-ro tumy(Opak iHCYIiHY), IPU TOJIOAYBAHHI, AJKOrOJILHOMY OTpPY€HHI abo TpuBanoMmy (Qi3HYHOMY
HABAHTA)KEHHI.

Perynsauia umkny Tpukapob0oHOBUX KUCSIOT

- Takox nesiki depmentu LITK € uyrnuBumu no arocmepuunoi pezynayii metabonitaMu:

depmeHTH IHriGiTopu AkTUBaTOpM
LuTpaTcuHTasa ATO®, untpar, HAQIH, auun-S-KoA
IsouuTpar-gerigporeHasa AT®, HAOH AMo, A1O

a-Kerornyrapar-gerigporeHasa CykuuHin-S-KoA, HAJH UAMO®



MixkmembpaHHMin
npocTip

Kpuctun
Pubocoma

lpaHyna

BHYTpiWHA
membpaHa
30BHiWHA
membpaHa

IHepuwiuit eman mkaHuHHO20 OUXAHHA

2H* 2¢
CyﬁlL ;111@)*_. Cy6. +HAJI(®)H+H*
H
C /o
(T2 (r%
N|+/ -2H
R

jIpyzuu eman — 0is ¢hnaeinoeux pepmenmie

R H
Hsc]i:[ I €=0 o HiC—” I =0
HyC NH  2H HiC—-_ _NH

N e

H 0

Oxkucaena popma @D (»cosra) Binnos.siena gpopma O@ (Ge36apsua)




MonexynapHi ocHoeu bioeHepaemuku

,—111 eman — 0in ybixinona (koensuma Q).

2H*+2e
dDH; + KoQ > KoQH: + ®®

(o) OH
R Ry 420 R | “NR;
R R, -2H R—~__~—R,
0 OH

Oxucinena popma ydixinona Binnosinena ¢popma ydixinona
1V eman — dia cucmemu yumoxpomie.

/' 2H* 2e¢
T

KoQH: + 2uut.6Fe™ — »KoQ + 2uur.6Fe™
2uut.eFet + 2umnr.clFe"" " — 5 2umr.eFet™ + 2umr. ciFet*
2umur.ciFet™ + 2uur.cFe™™ > 2uur. ciFe™ + 2uur. cFe™
2uur.cFe** + 2uurt.aFet* > 2unr.cFet** + 2umur. aFe**

2uut.aFe*t +2uur.azFe 2uurt.aFe™ + 2uur. azFe**

MonekynapHi ocHoeu bioeHepaemuku

V eman- nepenoc enekmponie 6i0 6i0H06/1€HOT YUMOXPOMOKcUuOasu (Yum.as) Ha
Okcuzen

>

| -2e 1
2u.asFet + ¥ O 2m.asFe*™t + 0%
VI eman-cnonyuennsn ionizoeanozo Okcuzeny iz npomonamu, ymeopeHHs 600u:

0 + 2H"— H:0

Cucmema mKaHUHHO20 OUXAHHSA
(cxema (pepMEHTHMX KOMILJIEKCIB):

I-HAJH- KoQH,-peaykra3sa (iuridéitopu pomenon, 6apoimypamu, npozecmepon)

II - cykuunar-KoQH,-peaykra3sa (inriéitopom € kapborcur)

I1I - KoQH,-uuroxpom c-peaykrasa (iHriéirop anmumiyun A)

IV — uuroxpom a-uuroxpomoxcuaasa (iuridiropm oxcuo xapbony, yianiou, cipkosooemns)

V - nporonna AT®-a3a



OkucHe pochopunioBaHHA

Oxucne ocgopuniosannsa - cunte3 AT® i3 A/I® i ®H npu nepemilieHHi
NPOTOHIB i €JIEKTPOHIB MO JAHIIOTY AMXAJbLHUX (pepMEHTIB 10 KHCHIO.

BujijieHo 3 nyHKTH cynpsizkeHHs1 OKUCJIeHHs i pocopuitoBanus :

I IT 11
Al®+Pu AT® A/l®D+Pu AT® A/[®P+Pn ATO®

Cyo-H>HO > @O YX 2.6 2u.c1>2u.c 2u.a >2u.a3— % 02

KoediuienT okucHoro gpochopuiyBaHHda

KoediunienT P/O —BigHOIIEHHA KIJIBKOCTI HEOPraHiYHOTO

docharty (B Mos1s1X) 10 KiJIBKOCTI MOTJIMHYTOI0 MiTOXOHAPisiM
KHCHIO.

KoedinienT P/O - kiabkicTh Mmojiekya AT®, 1110 CHHTE3yBaJIUCH
B pPe3yJIbTATi TPAHCHOPTY 2 eJIeKTPOHIB HA 1 aTOM OKCHIeHy.




4

AT®D-cunTaza
CuHTe3 AT® wnsxom poTauinHOro Katanisy
(binding change mechanism)
. ®  ®

. MemOpama ||
Mmiroxomapiii

Karanirauna
ro/10BKA

ALO Moty
® ~ATO
AN
Matpukc MiToXOBApii
- B

Crio/TyueHHs JIAHIIOTAa TPAHCHIOPTY eJIeKTPOHIB i
dochopumoBannsa A/[P 3a 10OMOro0 NPOTOHHOTO TPAXIECHTY

ALO*®0"  AT6"+HO

MitoxoHapiaabHHI

+ + + +
@) @ ©) @
MikmeMmOpanHHI
npocrip H+-AT®-cuHTeTasa



IHI'IBITOPU EJIEKTPOHHOI'O TPAHCIIOPTY

- BAPBITYPATH (PEHOBAPBITAJIL, AMITAIJI);

- POTEHOH, ITEPUITUIVH A;(HAIH - KoQ -OKCHJAOPEJIYKTA3A);

- AHTUMILIMH A, TUMEPKAIITOJI (LIUTOXPOM b U c,);

- QIAHIAY, ASUOH, OKCU KAPBOHY (II), CIPKOBOAEHE — IUTOXPOMOKCHIA3A;

IHT'IBITOPU OKUCHOI'O ®OCP®OPUITHOBAHHA
- OJIIT'OMILINH;

PO3'€IHYBAYHY OKUCHOI'O ®OCPOPUJIHOBAHHA

E/TOKYIOTb MNPOLEC CrIO/IYHEHHA MIX AMXAHHAM TA @OCOOPUNYBAHHAM, IHMIEYHOTE NMPOLUEC
CHUHTE3Y AT®.

- 2.4-TIUHITPO®EHOJI, CAJIILIATH, JUKYMAPUH, ®EHIIH, TPUHOATUPOHIH, THPOKCHH,
KAPBOHUTIHIAHIJ-M-XJIOPOEHUIT'TIPA3OH, 'PAMIIUJUH. 'EPBINTUAN, TPOAYKTH T10JI,
BEJIUKI J103H TUPEOIJTHUX TOPMOHIB.

Cybcmpamue ¢hochopunioeanns - cunrtes makpoepris, ronosuum uunom AT®, npu
t¢epmenTaTHBHOMY neperBopeHHi neBHux cyocrpartiB. CyOcrparne docdopuioBaHHa 30CepelKeHo
nepepaxkno y raikoaisi i 1nme B IITK icuye onna peaxuis cy6erparioro docopuioBanns.

OH e o

QIOW PO Docoraineparkinaia 00H Maxpoepeiuni (.'nwwn‘u. )
; + £ 1.3-puocdorminepar, ¢pochoeHonmipyear,

u-con P ARD » H-C-OH

i OH AT® g | OH kpeatunpochar, aunerun-KoA, AT®, TI'TO,
CHO—P=0 CHO—P=0 A nr :
- . OTD, YVTD i iHmi, mo MawTe B CTPYKTYPI

e . ; .~
1,3-bicpocdorainepunosa k-ra 3-docdorninepunosa k-ra MAKpOCPIIiHl 3BA3KH, TMPH TIAPOMI3! AKHX

Bujisierbes ~10 kkan BinbHOT eneprii. [onoBHa

(ooton  panimslCoon coo fom oo D posiea s ATO.
C-0vp=g —AAD C-OH— (-0 ikl : : .
L o i - +AT® MK mepumM i ApyruM, IpYrMM i TpeTiM
2 . £ 3 sanumkaMu (ocehoproi kucnoru. B opranismi
@ocioenonnipysar — Mipysar — JMIOJUHH OJHOYACHO MicTHTBCH ~ 50 r AT®,
OOH coon 6muspko 60 kr AT® nHa 100y CHHTE3YEThCs 1
CH, +T1® CH; IT® + AId— AT®+TA®  CTinbKH K po3nagaerses. Koxkna monexyna ATD
{lFHh OH E3 ¢H2 PO3LICIUIIOETECA 1 3HOBY pereHepyerscs 2.5
C%mpo COOH THCAYl pasiB Ha J100y.
OH Cykuunar

Cyrkuuningocdar



MIKPOCOMAJIBHE OKMCHEHHSI

- [pOTIKa€ B MIKPOCOMAX;
- KHCCHb BUKOPHCTOBYETHCA IS INTACTHYHHX uiueii:
- EHepris BUAUISETHCS Y BUIIIS/L TEIUIa;
DepmeHTH:
1.MoHookcurenasu (ripokcunasu) - BkiodeHHs aroma O,
SH+0, +HAJI®H,—SOH+H,0+HA1®
2. JIloKCUreHa3y — NpUeIHaHHS MOJIEKYl KHCHIO
S+02 — SO'_Z
3. [uroxpomu b5 i P-450;

Dynkuii

1.OKuCHEHHS psily peHOBHH LUKIIYHOI CTPYKTYpH (TpUNTO()aH, rOMOT€HTHU3HHOBA KUCIIOTA).
2.CuHTE3 CTEPUHOB (XOJIECTEPHH, JKOBYHI KUCIIOTH, KOPTUKOCTEPOIiH, CTAaTEBl TOPMOHH).

3. Metabo:mi3M 1iKapChbKHX PEUYOBUH, 3HEIIKO/UKCHHS TOKCUYHHUX PEYOBHH.

Uutoxpom P-450

Huroxpomu P450 — nanponuna monookcurenas (odiuiiine ckopouenus CYP), Benuka i
pi3HOMaHITHA rpyna (EepMEHTIB, K1 KaTali3yl0Th peaKili OKUCICHHS! OPraHIYHUX PEUYOBHUH.
Haibinblu NnoWwmMpeHO peaKLi€eto, Wo KaTanisyeTbesa uutoxpomom P450 € peakuiero
MiKPOCOMaZIbHOrO OKMCNEeHHA — BK/IOYEHHA O4HOro aTOMa KMCHIO B CKaA anidatuyHoro
opraHiyHoro cybctpaty (RH), iHWKIA }Ke aTOM KMCHIO BIAHOBOETLCA A0 BOAM:

RH + 0, + HADPH + H* — ROH + H,0 + NADP*

e Cy6erpar (S)
sone S A

H20 Pa—S

e-

2+
Pisg™S .
P‘ eos!

N\ ._/ +
02 50
\\P”m 0,
. T450
e N
o)

/
2



LUutoxpom P-450

Uutoxpom P-450 - (CYP) nanexats 10 OLIKIB, 10 MICTATH KO(DAKTOPOM [EM 1, OTKE, €
reMonpoTeiHaMu. 3aranom, 1i (epMeHTH € KIHIIEBUMH JUISHKAMHU B JIAHIIOTaX MepeHoCcy
€JIEKTPOHIB, IO MTUPOKOMY CeHC1 KiaacudikyroTbes siko P450-BmicHi cuctemu. Tepmin P450
MOXO/IUTH Bijl CHEKTPOOTOMETPUYHOTO MIKY MPH JOBKHUHI XBHIJII MAKCUMYMY TOTJIMHAHHS
bepmenty (450 HM), KOJTH BIH 3HAXOAUTHLCS Y BITHOBJICHOMY CTaHI 1 B KOMIUIEKCI 3 Ya/THUM
razom (CO).

MoHoOOKCcHIeHa3H BHSABIICHI Y BCIX (JOPM KUTTS — TBAPUH, POCIUH, TPHOIB, HAWTIPOCTIIINX,
Oaxrepii, apxei, 1 HaBiTh y BipyciB. OjHak, uei ¢pepmeHT He Oyio 3HaiiaeHo B E.coli. Bigomo

ounemie 18 000 pizaux CYP.
NADPH+H NADP

LluToxpom LinToxpom
P450-peaykraza P450

YTBOpEHHS BUILHUX PAIUKAJIIB

Binonuit paduxan - mojgexyaa abdo i yacTuma, mo mMac HecnapeHwi

JIEKTPOH HA MOJIeKY/IsIpHiii ado 30BHiNHIA aToMHuil opbiTi.

02
tee”
O:+e 502 +e +2H" - H20:
Cynepokcua-anion eiaemoaic 3 H:02, yreopiowun BinbHuii rinpokcnabHmii

paauxai (peaxkuin I'abepa-Beiica):

0z + H20: OH™ + OH* + O:

Oz Bzaemoaic 3 OH*, yreoprowun rigpokena i cunrnernnii 'Oz, y axoro aea
eJIeKTPOHH HA 30BHIIIHIH op6iTi MaloTh pizHoCHIpAMOBAHHRIT cIiH.

0: + OH*— OH™ +'0:
Vreopennsi O: 3pocrae npu gparounrosi. BiibHi pagnkajau BHHHKAKTL NPH
posmenienni ATM®, Bunnknenni i nposenenni 30y:KeHns no nepsy, podori
Na\K-Hacocy, o0KHCHeHHi NoJliHeHACHYEeHHX KHPHHX KHCI0T

R o & Ry R Ra
CHy+ 0y ——= CH-0-0% CH, — CH-0-OH* CH*

R, R,y R3 R, R;



AHTHOKCHUIAHTHI CUCTEMHU

1) 02 + 02 +2H* -5 H20: + 02  CynepokcHIucMyTa3u
2) H20: + H202 - 2H20 + O Karanasa
3) H20: +2I'aySH — 2H20 + Iay-S-S-T'ny I'ayrationnepokcuaasa
a00 /1151 OpraHivyHUX MepeKuciB:
2ROOH + 2I'ny-SH — R-OH + H20 + I'ny-S-S-T'aty

Jo I'myraTionnepokcuaasu BXOAUTH celieH (Se) 3amicTh cipku (S) nucreiny

E-SeH + R-0-OH —* E—-SeOH + R - OH
Bignosiena I'll Tigponepexkuc ainigie Oxucuena I'll  Tiapoxkcucnonyku

E-SeOH + 2 I'ny-SH —> E-SeH + Tay-S-S-T'iy+ H:0
Oxucuena I'll Bignosaenuni I'iny Bignosiaena I'll  Oxucuenmii 'ty
['nyrarionpeaykrasa
Iay-S-S-I'ny + HAA®H+H"* = 2I'ay-SH + HA/1®

Biramia C Biramin E

bioaHTHOKCHAAHTH
‘/\ o

bioreHHi: a);KUpPoOpoO3YMHHI (BiTAMIHH CunTeTHyHi: 0apoOiTypaTH,
E; K; ¢pocdoainiau; 0inipy0in; OpraHi4yHi CIOJIyKH CIpKH,
yOiXiHOH; CTepOiIHi TOPMOHH) (¢eHon, miporaJios Ta ioro
0)Boa0po3uMHHI (ackopOiHOBA, noxiaHi; peHoTiasin Ta Horo
JIAIMOHHA, HIKOTHHOBA KHCJIOTH; MOXiaHi; moxiaHi 3-
Ce4OBHHA; CIPKO-BMICHI OKCHUNIPH/IUHIB
aMIHOKHMCJI0TH, BiTaminu rpyn B, P,
0eH30liHA KHCJIOTA)




MexaHiaMu aHTUPaAUKaNbHOrO | aHTUNEepPeKUCHOro 3axucty bionorivHux
CMCTEeM OpraHiamy Bify aKTUBHOIO KMCHIO:

MpAMa g3aemaonia
OKCUOAHTIE 3 KNITUHHUMK
aHTUOKCUOSHTaMN —
BiTaMmiHOMC,
GionaeoHoIgamm,
aHTouiaHmiHamm,
BiHOBNEHHUM
rMIOTaTIOHOMI TOWO.

.

BigHoBNeHHA
rigponepoKkaMaie cenexd
3aNeXHOI rMyTaTioH
nepoKcuaasu, 3e'A3yBaHHA
TV BUAGNEHHA i3 chepn
peakuii MmeTanie 3ani3ai
miai, GiopnasoHoigamm i
aHTOUIaHIHaMK,

33MIH3 | BIQHOBNEHHA
NOWKODI¥EHb WNAXOM
BNNUey Ha 0OMiH peyoBMH
| BIAHOBNIOBANLHI
hepMeHTHI cucTemu
(33XMCT KNITMHHWUX
CTPYKTYP Yepes cenexH
33NEeXHy MyTaTioH
NepooKcnaasy).

i

AHTUOKCUOAHTH

r

BrniliMaHHA BiNbHUX
paguKanie i CHHIMeTHOro
30YKEHOro KNCHIO
BiTamiHamu C, B1, B6,
KapoTHHOIQamu,
CyNepoKciganaMyTasok.

BuaaneHHATOKCUYHKMX
NPOAYKTIE NepPeKMCHOro
OKMCNEeHHA hepMeHTaMu
apyroil a3n aeToKCHKALYi.

3axucHa QiA "CTPYKTYPHUX
3HTUOKCMAOEHTIB™
(dochoninigw,
TOKOGepOonK, XiHoOH!
TOLWO) NONEepemKyIYn
KOHTaKT aKTUBHIUX P opM
KMCHIO 3 MeMOpaHHUMK
Binkamn.




3aranbHe MaTepiajibHe Ta HABAJIbHO-METOANYHE 3a0e3neYeHH JeKIIil:
Pob6oua nporpaMa HaBYaIbHOI IUCLUILIIHA
Cunalyc
MetonnuH1 pekoMeHAallll 10 CaMOCTIIHOT poOOTH 3100yBayiB BUILIOI OCBITH
MynbTUMeNIiHI Tpe3eHTarii
CuryaliitHi KJIiHIYHI 3aBAaHHS
EnexTpoHHuii 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCIUIUTIHU

1.

2.

9.

IIuTaHHA 18 CAMOKOHTPOJIIO:

OOMiH peuoBUH (MeTa00I13M) - 3arajbHi 3aKOHOMIPHOCTI MPOTIKAHHS KaTaOOIIYHUX
Ta aHA0OJIIYHKX MPOIIECIB.

CnutbHl  cTaaili  BHYTPIIIHBOKIITUHHOTO — KaTaboiizMy OiloMoJieKyJs:  OLIKIB,
BYTJIEBO/I1B, JIIII/IIB.

Hukn TpukapOOHOBUX KHCIOT. Jlokamizaiisi, MOCHIAOBHICTh (DEPMEHTATUBHHUX
peaxiiiif, 3HaueHHsI B OOMiHI PEYOBHH.

Enepretuynuii 0anaHc IMKIY TpPUKApOOHOBUX KHUCHOT. PDi3i0j0riyHe 3HAYCHHS
peakii [{TK.

Peakiiii 610J10T19YHOTO OKMCIICHHS; THIHM peakIliid (meriaporeHasHi, OKCHIA3HI,
OKCHUT€Ha3H1) Ta iX 010JI0oT1YHE 3HaUYCeHHS. TKaHUHHE AUXaHHS.

®epmeHTH 010J0TIYHOTO OKUCIEHHS B MITOXOHIPISAX: MIPUAMH-, (DI1aBiH-3aJI€KHI
JIET1IpOTreHas3 , IUTOXPOMHU.

ITocnigoBHICTP KOMIIOHEHTIB JIUXAJIBHOTO JAHIIOTa MITOXOHAPIH. MojekymspHi
KOMILJIEKCH BHYTPIIITHIX MeMOpaH MITOXOHIPIH.

OxucHe  ¢GocQopwitoBaHHs: MYHKTH CIpPSDKEHHS TPAHCIOPTY €JIEKTPOHIB Ta
dochopunroBanHs, KoedilieHT OKHCHOTO (hochoprItoBaHHS

XeM10CMOTHYHA Teopis OKHCHOT'O dbochopumoBannsa, ATd-cunTeTaza
MITOXOH/IPIH.

10. [aribiTopu TpaHCIOPTY CIEKTPOHIB Ta Po3’€aHYBaYl OKUCHOTO (oCchHOPHITIOBAHHS.
11. MikpocoMalIbHE OKUCIIEHHS: TUTOXpoM P-450; MoJekyisspHa opraHizailis JIaHIFora

MIEPEHOCY EJICKTPOHIB.

Cnucok BUKOPUCTAHUX JIKepeJI:

bionoriuna 1 6ioopraniuna ximist: Y 2 xH. Ka. 2: bionoriuna ximis: [ligpyasuk ams
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepmrkerno MOH / 3a pen. 10.1. I'yoewkoro, 1.B.
HixenkoBcbkoi. K., 2017. 544 c.

bionoriuna i 6ioopraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [ligpyusuk mms
men. BH3 IV p.a. 2-re Bug., Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hixkenkoscpkoi. K., 2017. 272 c.

loncekmit S.1., Makcumuyk T.I1., bioximis miogunu. [limpyunuk. TepHOmiib:
Ykpmenknura, 2020. 736 c.



Jlekuis Ne 8

Tema: MeTa0oi3M _ BYIJIEBOAIB:  TJIKOII3, TJIKOTC€HOII3, OKHCIIOBAJIILHE
NeKapOOKCHIIIOBAHHS  MIpyBaTy, B3a€EMOINEPETBOPEHHS MOHOCAXapuiB, MeTaboi3M
¢pykTOo3u, ranakto3u. biocunres riuikoreny, llenrozodocharauii msx, rIrOKOHEOTeHES.
En3umonarii ByrieBogHoro oomiu (riikoreHosu). [lykposuii qiader.

AKTyaJIbHiCTh TeMH: ByrieBoau € rojoBHUM KOMIIOHEHTOM OlOMacu Ha Hallii
IJIAHET1, BOHU CKJIaJIal0Th OCHOBHHMI CTPYKTYpPHUHN MaTepiaj POCIUH, a TAKOX SBISIOTHCS
OJIHUM 13 BaXKJIMBUX XapUYOBHUX MPOJYKTIB JJI CCABI[B, y TOMU 4yuCHi 1 ans moaunu. Ha
MOJIEKYJIIPHOMY P1BHI BIJIHOCHO JI0 JIFOJIMHU BIJIITPIIOTh POJIb OCHOBHOTI'O JKepeia eHeprii,
npUiiMaroTh ydacTh Oy/noBI Ta 3a0e3MedeHH] PYHKIIH KIITUHHUX MEeMOpaH, HaxoIaTh 110
CKJIaly MDKKJIITUHHOI pPEYOBHMHM 1 3a0€3MeuyloTh aJre3uBHI BJIACTUBOCTI KJIITHH.
OxucneHHs ByIJIEBO/JIIB € OCHOBOIO 010€HEPreTUKU HEPBOBOI TKAHUHHU.

[TopymieHnHs: 0OMiHy BYTJIEBOJIIB € MPUUMHOIO IIJIOTO PSY 3aXBOPIOBAHb: TAKUX SIK
I[yKpOBHH J11a0€T, TajlakTO3eMisl, peBMAaTU3M Ta 1HIIHX.

ByrneBoau Haja3BUualiHO PpI3HOMAaHITHI MO CBOil  OyJOBi, HOMEHKIATYpI,
OCOOJIMBOCTAM TMEPETPABIIOBAHHSA B PI3HUX BIIJIIAX HUTYHKOBO-KHUIIKOBOTO TPAaKTy Ta
MeTaboi3My B KIIITUHAX.

Meta: BUBYEHHS 3arajlbHUX 3aKOHOMIPHOCTEH OOMIHY BYTJIEBOJIB SIK OCHOBHOI'O
JOKEpesia eHeprii B OpraHi3Mi JIIOJJMHU, BUBUCHHS OCHOBHHMX MEXaHI3MIB MOPYIICHHS
BYTJIEBOJHOIO OOMIHY, SIKI € MIPUYMHOIO LIJIOTO PSAY 3aXBOPIOBaHb: TAKUX K IyKPOBUH
niaber, raakTo3eMisl, peBMAaTH3M Ta 1HIIHX.

OcCHOBHI NOHATTS:

I'1iK0J113, TIIIKOT€HOII3.

YOBHUKOBI MEXaHI3MH.

1

2

3. MynbTudepMeHTHUN KOMILIEKC.
4. TIOII.
5
6
7
8

Huxn Kopi.
["anakrozemist.
IlykpoBuii miaber.
['nmikoreno3wu.

Ilnan i opranizaniifHa CTPyKTypAa JIeKIii:

[TocmimoBHICTH peakIliid KO3y Ta MIIKOTeHOI3Y .
bionoriuyne 3HaYeHHS TIIKOI3Y.
OxucrnoBabHe 1eKapOOKCUITIOBAHHS MIPyBaTy.
MeTtabomi3M GpyKTO3H, TATaAKTO3U
B3aemonepeTBopeHHSI MOHOCAXapH/IiB.
[lenTo3odocharauit nuax. [locnimoBHICTE peakiniif Ta XxapakTepucTuka GEepMeHTIB.
bionoriuna pons [1OII.

biocuHTE3 TIIiKOTEHY.

. I'moxoHeorenes.

10.T'mroK030-TaKTATHHUIA Ta TIIFOKO30-aTaHIHOBUH ITUKITH.
11.TlopymieHHs ByTIE€BOAHOTO OOMIiHY.
12.CnaakoBi €eH3UMOIIATii BYTJICBOJJHOTO OOMIHY.
13. IlykpoBwii miaGer.
3MicT JIeKIiifHOT0 MaTepiaay

©CoNoOOR~WNE



BVI'HEBOIM _ BAM/MBMII KNAC OPraHiuHMX

CNONYK, AKi 3ycTpiyaloTbCA NOBCHOAU: Y
POCAUH, TBAapUH i 6aKTepin.

ByrneBogn € 0608B’3koBUM Ta HanbinbL
3HAYHMM KOMMOHEHTOM IXKi.

3a poby nwpauHa cnoxkusae 400-600 2
pi3HOMAaHIMHux eyz2neeodis.

ICTOPUYHI BIA,OMOCTI

Brepuwe TepMiH "Byrnesoan”
< 3anporoHyBae npodgoecop
JlepnTcbKoro (HUHI
TapTycbkoro) yHiBepcurteTy
K.I". lWMigT B 1844 p.

Y 1927 p. MixHapogHa
KOMicisi no pedopMi XiMiYHOI
HOMEeHK naTypu
3anpornoHysana TepMmiH
"Byrneesoaun" 3aMiHUTK
TepMiHOM "rniuign", ogHak
cTapa HasBa
"Byrnesoaun" BKopeHunacs i €
3aral/ibHOMPUNHATOIO.




. Byanesoou - NOJIriIPOKCIANBACTIIN Y1 KETOHH 3 eMIipHYHOI0 GOPMYJI0K0

(CH20)n.
BYTIJIEBOJIU. OKPEMI INNPEJICTABHUKH
CH,OH
0. CH,OH CH,OH CH,OH OH
Knacudikauis Byrnesonis - Re_ K
nacudgikaw nesoa N Reh ey
OF OH OH
y A
Inokosa Ianakrosa Maunnosa @pykTo3a
: "H,OH
Byrnesosu cH0H CH,0H CH,OH CH,OF 5
o. o OH o
i OH don on 3 on
oY « oH oH
ITpocri i OH oH o
p Cxnagi Miiiiosa OH  Jlaktosa
i / \ CH,OH CH,OH CH,OH
o

) o_ OH
MoHocaxapuzu Onirocaxapuau TonicaxapH/u S Vi H o H
OH OH
o | OH

OH

/ \ CHOH "
/ Llesobioza
i : \ . - “OOH
I"omononicaxapuzau ['eTepononicaxapyu CH,OH OOH OH

OH H——OH H——OH H——OH
Caxaposa HO——H HO——H HO——H
H——OH H——OH H——OH
H——OH H——OH H——OH
CH,OH COOH COOH
- J Iinokonosa K-Ta Ialokyponosa K-Ta Caxapua k-Ta
e cmon cion
o o
T KOH don 1
ke o
OH on |
CH,OH 6CH; Caikoren
o §)
)
OH OH
-0 C s SR
OH OH NI, ..

O0min BYr/1eBO1iB CKJIA1ACTHCS 3 NPONECiB:

1. Iiikozenoniz — po3meniennsi riaikoreny B newinui i m's3ax a0 nipysary i
JAKTATY B AHAEPOOHHUX YMOBAX 3 YTBOPEHHAM MoJeky AT®,

2. Inikoniz - po3mienJieHus 1JII0K03M 10 NipyBaTy i Jakrary

3. Oxucne oexapboxcunysanuns nipyeama. B aepobumx ymosax mnipysar
nepersoprocThes B aneTna-KoA, mo oxkncaoerses y unkai Kpebea no CO2
i H20 3 yrsopennsam AT®. Bin Gepe yyacrb y CHHTE3I KHPHHX KHCJIOT,
xoaecrepoay i keronoux T, Llum masixom Bukopucrosyernes 60-70%
MOHOCAXAPHIB.

4. Ienmoszogpocpamnuit wnnx (rexcozomonodochaTHuii MYHT) — 0AepKAHHSA
HAJI®H jaas Giocunrermunnx uisiei i ¢ocdonentos aas Hiocmuresy
HYKJICOTH/IIB.

5. Iikozenes — cuutes riaikoreny 3 ri0Ko3M B nevinui i m's3ax

6. Iuokoneozenes — YTBOPEHHSI TJIOKO3M i3 PEYOBHH HEBYIVIEBOAHOI

NPHPOIH.



CH,OH
0,
OH ( C6H 1 005)"
.0 ?
CH,OH HO CH,
0, 0,
OH OH
O O O...
H J7.44 OH

I'ekcokinasa, ['mokokinasa cﬂz-o—l"=0

Iaikorenois Ta riikoJis

2niKkozen- CH,0H
gocopunaza o
+H,;PO OH (.)H
(CH19O5)n-1 O 09
OH OH
riaoko3o-1-gocdar (5%)
docoznrokomymasa
OH

+AT® OOH
CeH1206 - I AL® -
- _—
6IM12U6 NOKO3a Tiiiicaas »K OH Taikois
(o) OH
-H3PO4 OH
21110K030-6-  ra10K030-6-hocdar (95%)
gocghamaza
J bu i
CH,~0-P=0 CH,-0-P=0
OOH X OH CH,0H
I'excozogpochamizomep aza 0
OH > H
OH OH OH
OH o5
J Luoko3o-6-dochar DpyKT030-6-dochar
OH [ OH O
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- AlD — ] | _ _
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o ‘lf‘_‘n CHy—on 95% CH,~0—P=0 - HS-R CH,~0—F=0
{0 om Iuokenauerondochar OH oH
S Ansdonaza Oxuciena dopma 1.3-an rainepar
H-C-0H
H—C-0H 0o o OH
I / o o
G—o-t=o oy " pnreb=0 AL l;
@pykro30-1.6-1uchocdar H—C-0OH ?" s | 6“ — pocpornineparrinaza (I'—'*-,OH
SDRMEL CH;-—O—II’=0 H—(|2-0H ?H CATD —C-0OH OH
. , e CH,—0—P=0 o=
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OH oH
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Laiuepasbaerin-3-docgar Depyment-cyberparunii Kommiexe, CH—0—P=0 =%
Binosaena dopma
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o« \ o 3

Yoennkosi mexanizmu mpancnopmy uepes Memopany mimoxonopii

Niwkoza
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Memadonisn ghypykmosu

Lmasx (8 acuposiii mkanuni)

OpykTo3a

ro |
A0 CKCOKIHa3a

Tekcosogocpamizomepaza (Docodpyxmokinaza

+
= pykroso A%, Tikoai3

Twokoso-6- -6-pocpar  -AID
ocpamas

Tuiokosa  Tnikonis, cunmes 2nixoceny,
nenmozopochamuuii wasx

2 manx (e newinyi)
DpykKTo3a

::- Lﬁ l Dpyxmokinaza

D®pykro30-1-pocdar
DpyKmozo-1-ocham
avdonaza

ainepaabaerin N
Tigepansoedio- | 47
Kinaza Thigepalisdecio- Jlnokenaneron

0 5
3-gocpam = - docdar
Inikonis Cunmes mpuzniyepudie

3i cnaakosow nHepocrarHicrio gpyxroso-l-docharannionasu y n
HHPKAX NOB'M3aHA BPOKEHA HenmepeHocHuMicTs (pykrTo3n. Y TKanuHax
HAKONHYYEThest (ppykTOo30-1-hocdar, mo inridye aanaonasy ¢pykroso-1,6-
auchocdara, nopymycrses posnaja i cunres riawkosu. Kpiv roro, gppyxroso-1-
dochar inridye pochopuaasy raikoreny. Lli npuuHHN NPHIBOAITEL 10 NOABH
cinoznikemit nican npuitomy Inci, wo smicmums gpykmosy. Ilicas nepexony 3
pys roajysanns ua .l“ll"\, mo i Th caxaposy, xm)poﬁa BHABISCTLCH
upucrynamu 60801TH i cyanom nicas ki, Mpu yeynenni gppyxkrosu 3 pauniony
AITH PO3BHBAIOTLCH HOPMAJILHO. BitoMo Takox cnajakose nopymenus o y
~ (hpyKkmoszemin, IKA BUKIHKACTLCS HELOCTATHICTIO pykmokinazu. ®pyKroza
He NUIACTHCS HiISIKHM 3MIHAM, BHSIBJISICTLCS B KPOBi | BHBOAMTLCS i3 ceuelo.

Memabonizm zanakmosu

1 manx Faaakrosa
YAT® | o axmoninaza
-Al® G

Cunmes Fanaxroso-1-pocdar
Elnpna, ','ld)\'.lmmvm)m Fexcoso-1gpocepam -

( ypiouampanceepasa
Cunmes jAY/ID-caraxmoy

aaxmoni Inoxoso-1-gpocpamara
__ I'm0K030-1-pochaT—— - ajokosa
Cunmes _g—" -HyPO,
caikozena Docgocmoxomymaa
Ioxaso-6-ghocpamara

Fmokosa~—— T'110K030-6-pochar——= IIDIIT

Iaikoais

XBopoOu ByrneBogHoOro

o6MmeHnHy

- [lopyLeHHA OOMiHY ranakrosu

* MopyweHHA 0O6MiHY hpyKTO3U

[ NiKOreHo3u




CnapkoBa ranakrosemis

Franakrosemisa Tun |

(HecTaua ranakro3so-1-cpocchar
ypiamnTpaHcdcepasm)

Franakrosemisa Tun Il

(HecTaua ranakrTokKiHa3m)

Nanaxkrozemisa Tun Il
(HecTaua YA®-ranakro3o-4 enimepasm)

CNALKOBA ®PYKTO3EMIA

PpyKTO3EMIsi - cnagkoBe 3aXBOPIOBAHHS OGMiHy
pe4yoBuUH, oOOymoBneHe Hecta4yow (¢depmeHTa —
anbgonasn B, AKMX npuMMae y4vactb B npoueci
yTunisauii ppykrosun. Y pesynbraTi Hectaui anbgonasu B
dpykTo30-1-chochar HaKONUUYETLCA B  OpraHi3mi,
iHridy€e npouecu rnikoreHoni3y Ta rrnoKoHeoreHesy.




. METABOJII3M [IIOKO30-6-DOCDATA —
KJIIOUOBOI'O METABOJIITY BYIVIEBOJIHOI'O OBMIHY

I10k030-6-pochary HANEKHTh LEHTPAIbHE MiCLE Y

. . . Onnak B aepo0HAX yMOBAaX INIIOK030-6-hocdar Moxke
merabonismi  BymiesoaiB. Bin ke  moke  Oyru

i1 ]aBaTHCs [IPAMOMY OKHCHEHHIO 10 (ocdorenTos, axi

ML MBLEE] i cm;Te3y m}lmre]ly 6”"””’“’” B aHacpOOHHMX YMOBAaX Mi[JalOThCS HEOKHCHIOBATLHHM
NEepPeTBOPEHHS Ha IM0K030-1-(ocdar. Imokoso-6-hocdar NepetRopenmsM. Ilefi MUIAX TIPAMOTO  OKWCHEHHS

Y RSN DRI gui W [l FJIIKOFEH (hochoprnboBaHOT I0KO3H 10 (HOCHONEeHTo3 1 HoAabILI
TMOKO3H Y KpOBi HULIXOM Jepocopinysanns min HEOKHCHIOBAJILHI NIepeTBOpeHHs  (hocorneHTos JicTaB

-6- 1 'y = . "
DR Q’OCanT?m' EUEE Op e Ha3By «meHTo3oochaTnnii (ado anmoroMiuHmii) MLIAX
Y NOAAIBIIOMY OKHCHEHHI [ITIIOKO3H 3 BHIIYYEHHAM N ————

aKyMy/IpOBaHO! B Hill eHeprii y THX BHIAIKaX, KOIH . . )
IMoK030-6-hocdar mepeTBOpioeTECH Ha  (pykrToso-6- <HKOCEROMZ) | 2NIKOZCHES
docdar, a ocranniii — Ha (Qpykro30-1.6 Oicocdar.
[Mopanemie  posmIENIeHHS — BYIICBOJIB  BilOyBaeThCs
FIKOIITHYHHM LLIAXOM 3 yTBOPEHHAM IipyBary. 110 B
aepo0HHX YMOBAX OKHCHIOEThCs Ho aneTwi-KoA, a B
aHaepoOHHX — JI0 JIAKTATY.

v
I'nroxo30-1-ocdar

»
ITeumozo

v ochamnuii

DIOK034 | === | [TIOKO30-6-®OCDAT | —— | MEHTO3M

Ta iHII HyKpHU

miKo.rtbl 1 2INIOKOHE02eHe3

[Mipysar

Jlakrar H20 t1a CO:

Heﬂm03o¢ocd)amuuii WjiAX — ue JAaHUIOT MOCHII0BHMX XiMIYHHX
nepeTBOPeHb BYIUIEBOAIB, B pe3y/ibTarTi IKOr0 B TKAHMHAX i KJIITHHAX BHBLIbHIEThCH
XiMiuyHa eHepris i yTBopwwThbes (ochopui edipu neHTo3, HeoOXiaHi 451 CHHTE3Y
HYKJIEIHOBHX KHCJIOT, HYKJIeoTHIiB i Kodepmentis. Horo uacTo HA3MBAIOTL
anomomiyHumM ULIAXOM (Bil rpeubk. apo — Bia, fome — CcIKTH), OCKLIbKH Hig 4ac
OKHCJIEHHS] TVIIOKO3M BiA0yBa€ThCsl BiICIKAHHA YAaCTHMH MOJIeKYJl ByriieBofdiB. IHoai ioro
HA3UBAKTb HPAMUM, AD0 2ekcozomonoghochammum, NJIAXOM OKHCHEHHS BYITIeBOIIB.

Ilenmo3sogochamuuit winsax CKIANAECTbCA 3 ABOX (as:
— aepoona (abo oxucua) ¢paza. Y uii pasi nioko3zo-6-pochar migraerbes
OKHCHEHHIO i 1eKAPOOKCUIIOBAHHIO 3 YTBOPeHHSIM (pocdoneHTo3;

— anaepoona ¢paza (a60 ¢aza HEOKHUCHHUX NepeTBOPeHb eHTo30(pocdaris).



o = ITenmosogpocpamnuit winsx oominy 6y2ne6oois.

IHenmoghochamnuit wmnax

Aepobna gpaza
'0 > o HO_ O
BIOKpUMUIL PAOAHCOKUM 5 g N’ bdocpoeno-
10Kk030-6-¢hocham ) RoHam
» Q o CHyO=P=0 yooiopocenasa CH,0—P=0 H—C—OH ,
6l OXIMIKOM OH :))l I +HOH | dezidpoeenasa
SHALD ——— OH—C—H + HAZI®
|
0 e N —_—
B. A. Enzenveapomonm. Ao KO “HAToH
o o . o B
OerMl U020 emanu 6U6UY€H!1 6-@ocdormoronakTon Bl
. 6-ocdoriokoHoBa K-Ta
O. Bapoypz, @. /linmanom, o y:
; Y CH,OH Ilenmosoghocham- C—H
L /1. I'onosauvkum ma in. Hi_;)u ’ isomepasa H——on
. —_—
‘ 5 ——— H—/OH >N H——OH
n—ou " ylonm g ‘° H——OH o
i /
H—|—OH OH CH,-0—P=0 % LHZOP——O
CH,-0—P=0 OH °% “oH
OH %, Pubo3zo-5-¢pochar
*  CH,OH
3-Keto-6-docdo- Puby.i1030-5-pocar _Z
IJIIOKOHOBA KHCJI0TA 2
HO——H
H——OH oH
CH,0P=0
OH

Kcnayioso-5-gochar

OxmncHi peakmii:

2630, —Cs+ Cs

- . — = — . — S

Bionoriyxe 3HaYeHHA aepobHOoi dazu M

Ha erami B3aemoneperBopeHHs dochoneHTo3 3akiHIyeThCS mepiia aepoOHa
daza mneHro3zodocdarHoro muaxy. OTxe, 1ga ¢aza oOMIHY BYIJIEBOIIB
3a0e3nedye Oprasizm:

— BIAHOBJIeHUMH Ko(pepmenTtamu HA/[DH no
S0 % Bix morpedu;

— ochonenmoszamu, siki cranoBasaThb 10 40 % Bix
MACH HYKJICIHOBUX KHCJIOT.



Anaepoona ¢haza

0 CH,OH

« T .. // T I H\ /O

E CHZOH:' & 'C —H pch- (|:_O C 7

I ' Kemonaza HO-C-H

e 0 H——OH H——OH + H‘i—OH OH

s HO—H + S - - 7
H——OH H——OH CH,0P=0

H——OH oy H——OH OH H——OH JOH OH
CH,0P=0 CH,0P=0 CHzOP\j)(l){ [ ainepanbaeria-3-pocgar
OH OH

Kcenaynoso-5-pocpar Pudoso-5-gocpar

Cenorenty.i030-7-¢ochar

CH,OH
| T
C=0 CH,0H 7~ ~
| | F P
HO-C-H C=0 {;/ /I \
R I C_H L
H——OH H 0 Tpanc-  HO-C-H e \
H——on < amoonaza g oy |
H——OH gy H—I—OH OH H——OH N ,OH ‘
. A OH|  (p,0-PE0
CH,0—PE0 CH,0—PZ=0 CH,0—PE0 ™ on |
OH OH OH | /
Cenorentynozo-7- Iainepaabaeria-3- DpyKT030-6- \ Epurposo-4- /
docdar dochar dochar W pocar -

~

YTBOpeHuil epumpozo-4-ghocgham Binirpae Ki

neHTo3odocdarnoro nuisxy. 3anekHO Bij

-

—— — —

I0YOBY pOJIb Yy HEOKHCHIOBAJILHUX PEAKIIsIX
KOHIIEHTpalii eputpo3o-4-pocdary BiH MOKe

B3a€EMOJIISITH 3 IPYTOI0 MOJIEKYJIOI0 KCUITYN030-5-(hocdary abo x 3 aiokcianieToHpochaTom.

HeoxucHioBanbHi peakiiii:

a) IpU HAOUWKY epumpo3o0-4-gocghamy
Ilepenoc anikonesoeo anvoecioy 6io
KCUunyno3o- 5-gpocghamy na
epumpo3o-4-ghocgpam

3 yTBOpeHHsIM (ppykT030-6-hocdary i
riinepanpaeria-3-gocedary.

Karanizye peakuito mpanckemonasa.

V wiii peaxiii yTBOPIOIOTHCS TAKOXK

JIBa IPOJIYKTH KO3y, 1110 3a0e31euyoTh
B3a€MO3B’SI30K IWIIKOII3Y i neHTo30(ochaTHOro HuIsxy.
Bonu MOXyTb IiiIaBaTHCs HAaBECHUM BHIIE
[EPETBOPEHHSIM.

CH,OH H O
N
o '
HO—T—H - H—-OH —_—
H—-OH  OH HOH  OH
CH,O—R=0 CH,0—R=0
Y =

Kcunynoso-5-gpochar Epurposo-4-dpocdat

P H 0
C=0 \C/
|

——= HO-C—H +  HTOH JOH
H—-OH CH,0-P&0
H-OH  oH OH
CH,0—P&0

OH

[niuepansaeria-3-

®pykT030-6-hochar hocdar



- - — —p e — — —

i - . OH
0) pH Hecmaui epumposo 4-chocchamy: cH.0-rL0 o
Bzaemoodia epumpozo-4-gpocchamy 3 diokciayemonghocghamonm. c=0 OH ¢=0
Karanizye 1110 peakuiro arbdonasza. HO—G—H HO—C—H
VTBOPHETHCA CEa0renTyno3o-1,7-0icdocdar. : g: o, : 8:
JOH H--0H  oH H-4-OH  om
CH,0—PZ=0 CH,0—FE0 CH,0—P&0
| OH OH
H_ 0 (|:=O
CH.OH & HO—C—H Cenorentynoso-1,7-6ichocpar  Cemorentynoso-7-pocdar
[ 2 H——OH — HOH
¢=0 H H-OH  OH H—OH CHOH
CHZO—P\=O CH,O0—PZ0 H—T"0OH OH (|3=0
OH OH CH,0—P=0 HO-C—H
“oH H-JoH M. A
HT-OH + ¢ —
. . H—-OH  oH H+0H OH
JlioKclaleTroH- Eputpo3so-4- Cenorenrysoso- CH,0—PE0 cH,0—PE0
) ) T OH OH
ocdar ocdar 1.7 bicdocdar Cenorentynozo-7-pochar Iminepansaerin-3-pocdar
H\ /O
) . CH,OH &
Ceoozenmynoso-1,7-6icpocpam — nio  enaueom  pepmenmy 0 H—oH
gocpamaszu  degpochopunyemves  do  cedocenmynoso-7- — HOTH + HTOH
docghamy. A nani Cenorentynoso-7-hocar Moxe B3aeMOTIATH H L (H)—P—c? CHOS_P/_O(';
3 rminepanbaeria-3-cdocdarom. llpu  1HbOMY  yTBOPIOETBCS = on = Ton
KcHyno3o-5-pocdar i pubozo-5-pocdar. Karanizye peakuiro Kcunynoso-5-gochar  Pudoso-5-dpocdat

mpancKkemonasa.

~ - —— —— . - — e —

‘Gionoriyke 3HaYyeHHA aHaepobHoi dazu M

OcuoBHe 3HayeHHs: anaepoduoi Gasu MEHTO30(0oCHATHOIO LIIAXY — B32€MONEPETBOPEHHS
MOHOCAXapHiB, ¥ X0/Ii IKOT0 Big0yBacThcd YyTBOpPeHHS (ocdoneHTo3 i3 NMPOMiKHHX NMPOAYKTIB NIiK0JI3Y,
a6o0 dochoneHTO3M MOKYTh BUKOPHCTOBYBATHCSH B PEAKLisX INIIKOIi3Yy.

Oo0uaBa mpomecH — TEHTO3HHH NLAAX i NIiK0JAI3 — mepediralTh y NUTOMIA3MI KIITHHM i MOXKYTh
B32€EMONEPEMHKATHCS. Baj/IMBHM Pery/isiTopoM Takoro nepeMukanusi € epUTP030-4-pocdar.

Ilpu GUCOKINI KOHUeHmpayii ioro B KIiTHHI BiH NpuUrHidye aKTHBHiCTL (epmenty
rexcosogocdarizomepasn, 10 3araaTbLMoBY€ MepeTRoOpeHHs QpyKTO030-6-hochaTry HA rI0K030-6-ocdar, i
ToMy (pyKTo30-6-hochaT mepeTBOpIOETHCA HA (pyKTo30-1,6-Oichocar, ToOTO BHKOPHCTORYEThCH B
LIKOIi31 (AKTHBYE€TBCH [JIIKOTI3).

Ipu HU3bKIl KoHUenmpayii epuTpo30-4-ocharty akrusyerses rexcozodocdarizomepasa, mo
NPHUBOJHTE /10 [OCHIIEHOI0 IepeTBOpPeHHs (PpyKT030-6-hochary Ha rI0Ko30-6-ocdar, sKuUi
OKHCHIOETHCS 10 NEHTO3HOMY HLISXY, TOOTO NpPH HH3BKHX KOHIEHTpaumisix epHTpo3o-4-docdary
AKTHBY€TbCSH He INIIKO0JIi3, 2 IEHTO3HUH HLISX 00MiHYy BYIJIeBOAIB.
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Kniniuni acnekmu nenmo3sogpocghamnozo wnaxy

+HeHToaoq)oc¢aTHnﬁ musx B epurporurax nocradae HAJIOH pna G-S-S-G + HA/I®H + H*
BIJIHOBJIGHHS OKHCHEHOIO NIYTaTiOHY, IsI peakiis KaTali3yeTbCs FnyrationpenykTasa
2nymamionpedykmazoro. BiHOBIEHHH IIyTaTiOH pyHHYE B €PUTPOLUTAX

2 gl +
H202 3a nomomoror miytarioHnepokcumasu. Lls peaxiiss Mae BaXKJIHUBe 26T HAl®

3HAYeHHs, TOMY L0 Harpoma;ykeHHs H202 Moxe CKOPOTHTH 4Yac KHUTTS 2 G-SH + H.0,
EPUTPOLMUTIB (IUUISIXOM ITi/[BUILEHHS [IBUIKOCTI OKHCHEHHSI TeMOIIO0IHY B Inyrationnepokcuaasa
MCTI"CMOI'IIOﬁiH). (cenensanexna)

G-S-S-G + 2 H,0

+ HenocrarnicTh IIIOK030-6-hocdaraeriiporeHasn € NPUYMHOI TEMONITHYHOI aHeMil 3a paxyHOK
reMOoJIi3y epUTPOLIUTIB.

Y  neskux Tpyn JIIOAEH CHOCTEpiraroTbCsl MyTalii, IO CHPHYMHIOIOTH HECTauyy INIIOK030-6-
(hocdarzeriporenasy, BHACIIJOK 40oro nopymyersest yreopeHHs HAJIOH2, mo npu3BOAUTE 1O reMoitizy
CpUTPOLMTIB, OCOOJMBO MiCls NpUHOMY Dalli€eHTaMM AaHTHMAJLIPIHHMX  HpernapariB, acHipHHY,
cynbganinamigiB. Taki x NOpyIIEHHs BUHUKAIOTh y MAIi€EHTIB NIPU CIIOXKUBaHHI 000iB Vicia faba — ¢aBi3m
(3axXBOpIOBaHHS, Ha fKe CTPaXIAlOTh MuUIbHoHM Jroged y  kpaiHax  Adpuku it Asii).

I1ikorenes - npouec GiocuHTe3y rIiKoreny

1.Y pocaunnax, nioKo3a, o0 CHHTE30BaHA B peakuisix
(poTrocuHTE3Y, MOJNIMEPH3YETHCSH 10 KPOXMAJIIO.

2. Y rpu6iB, TBApPHH i JIIOAMHH BYIVIEBOAH 3aMACAIOTHCH, Y
BHIVISIAI IIiKoreny. luiikoren - mosicaxapua, noJjimep
NIIOKO3H. CTPYKTYPHO IVIIKOTeH € AaHAJIOTOM KPOXMaJilo,
aJie Mac€ OIILIIHN CTYNIHB PO3raJ1y’KeHOCTI.

Kpoxmane , A. j \
) " . - ' PO
BLD.B. 00 ~_
pO!'Jﬂy!hcu.
Mikoren Mnixoren Wy A
1 4eni KoM ( : @ 1,6- ko Ingpma
- AN \ o 30 RIOK
P\

CrpyxTyRa MIKOreHy NOPIBHANO TRixOreH — NONINMED MAOKOIN
3 CTPYXTYPOKO KPOXMANO



CuHTe3 rnikoreHy

* KniTuHHa rnoko3a nepersoproeTbes A0 MNHOKO30-6-pocgary
reKCcoKiHa3o0ro

CHon CH20P032_
0 0
Hexokinase
OH + ATP — OH + ADP + H*
HO OH HO OH
OH OH
Glucose Glucose 6-phosphate
(G-6P)

-‘v.“ -"'\L

Yﬂ;opeua rnroKo30-1 - -pocgarty

CH,0P0 2 CH.OH
H O H H,/ OUH
1 Phosphoglucomutnse 1 11
OH H " | \ OH H =
10 ol 10 N\ oro &
H OH H OH
o D Glucose O phosphate oD Glucaose | phosphate

* PocorniroKkomymasa Katanisye nepeTsopeHHs
rNFOK030-6-pocgary Ao rnroko3o-1-pocpary



o« CH,OH CH,OH

o 0
OH 0 ¥ > (T Q-0 Q-0 OH
HO (O N7 HO O 50 o
-0 NpT N
L \P + 0‘//P\O/P\0/" ridir o ‘p.l F iridine + PP,
0 " 0.9 §g-0
Glucose 1-phosphate utp UDP-glucose
CH,OH
O
£ OH )
YTBOPHOETHCA 3 N |
i oy
o N\

B peakuii, o _° ./
LLO KATANi3y€eTbCs ryoKo30-1 - o o< /;
gocgam ypuanInpaHc@pepasoro O

H OH

Uridine diphosphate glucose
(UDP-glucose)

o« ! — e T, ST R ) 3

AOAGE rNHOKO3y AO
naHuyrora rnikoreHy i qpopmye anbgpa-1,4-
rniko3snaHuM 38'a30K

CH,OH CH,OH

H H H A O H
O (9] |~ H {
| I + ’ OH H T
HO O—P —0— P —O— Uridine H( ,\_/
| | ¢
H OH 0@ 0@ H OH
UDP-glucose Glycogen (n residues)

Glycogen synthase

v

CH,OH CH,.OH
O O H A 9. B
& A i B !
O—P—O0O—P—0O—Uridine + OH H :
] | () \ / ) v
0@ 0®

H OH H OH

UDP Glycogen (n + 1 residues)
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§ep~\eHT poarcmymeHHs YTBOPI-OG a-1,6-3B'930K

I nikoreHcuHTasa
YTBOPHOE Tifbku a-1,4- e Ty, fcars®
3B'g30K. .".... ..::’... ....0.0°..’::'0..0“‘.:.."'o"' .u"“ ~
DepMeHT po3rasyxeHHs el § A R
HeobxiaHuW ans Ko B
yTBOpeHHs a-1,6-38'a3kiB

Perynauia metabonismy rnikoreHy

* [nikoreH m'a3ig - NAnNUBO AN CKOPOYEHHS
M'a3iB

* [NikoreH ne4yiHku - B8 OCHOBHOMY
NepeTBOpHOETLCS A0 MNHOKO3U, WO BUXOAUTD B
KpOB | TPAHCMOPTYETLCS A0 IHWUX TKAHUH

* I mobinisauis, i CUHTE3 rNiKoreHy
perynroroTbCa FOPMOHAMM

* IHCyniH, rNOKAroH i aapeHaniH peryntoroThb
MeTaboni3m rnikoreHy



[ NroKoHeoreHes - cuHTes rnkoKo3u 3
HeByrsieBOAHUX KOMMOHEHTIB

* [edviHKa | HUPKU - OCHOBHI OpraHU CUHTe3y
rNHOKO3U

* OCHOBHI NonepeaHUKU: slaknam, nipysam,
rniyepont i peski amiHokucsiomm

* TTpu ronoayBaHHI rNHOKOHeOreHe3 NOCTa4ae
Mavixe BCHO rNHOKO3Y ANS OpraHi3my

- FnrokoHeoreHes - yHiBepcanbHUK WNaX.
BinbyeaeTbCa B TBAPUH, MIKPOOpPraHismax,
pocnuHax i rpubax.

nNrOKOHeoreHes He € 3BOPOTHIM
rNiKonisom

B rnikonisi rnroko3a nepeTBOpHOETLCS B MipyBAT; B
rrIFOKOHeoreHesi NipysaT NepeTBOpHOETLCA Y
rNHOKO3y.

TTpoTe, rnrokoHeoreHe3 He € 3BOPOIMHIM
rriKoslizom.

€ TP He3BOPOTHI peakuii B rikonisi -
reKcoKiHa3Ha, poc o PpyHMOKiHa3Ha, i
nipysamxiHasHa.



Glycolysis Glucose ADP- 7 5 ADP

' ATP \ N V| -
| b p— 6 ot ) It:l:l,ipn'onisy i
ADP* P AP AT rriokoneorenesy
Glucose 6-phosphate 3-Phosphoglycerate
| |
Fructose (;-phosphalc v
ATP \ P 2-Phosphoglycerate

| Fnktose A

Phosphofructokinase - | 1.6-bisphosphatas

ADP*

Fructose 1.6-bisphosphate thphocnolpymvalc

/ ‘ ~GDP
I I Phosphoenolpyruvate

I)ihydroxyaccmné , Glyceraldehyde ADP - \ Coborpkinn:
phosphate  © 3-phosphate —_— GTP
NAD®+P, - [1 »NAD®+P, “kinase | Oxaloacetate
-ADP + P,
I ATP. ‘
a AN Pyravate
NADH +H "« | ~NADH +H“ carboxylase
1,3-Bisphosphoglycerate Pyruvate ATP Gluconeogenesis

B i e S R
Bypass I Tllpyaar — PocoeHonnipyeart

TTeplwmii KpOK y rIFOKOHeoreHesi € KapbOKCUNFOBAHHS nipyBaty A0
okcanoauerary.

PepmeHT nipyeamkapboKkcmunasa -~ NPUCYTHIA MSTbKU B
MITOXOHApIAX.

TlipysaT TPaHCNOPTYETLCA B MITOXOHAPIT 3 LUTOMNNA3MMU.

HeobxiaHuiA kogpakTop nipysaTkapbokcunasu - GiommH
(nepeHocHuk CO,).




TTipyeaTkapbokcunasa annocTepuyHo akTueyeTbcs auetun CoA.

HarpomaaxeHHsa auetun KOA npu OKUCIEHHI XUPHUX
KUCNOT CUTHANI3YE NPO HAASULLOK eHeprii | CNpSMOBYE
nipyear 40 okcanoauerary, 3arnoYaTtkosyrouU
rNHOKOHeoreHes.

TTipyeaTtkapbokcunasHa peakuis

Co0® Co0®
| biotin |
Pyruvate carboxylase

C=0 + HCoOP > C=0
| " £ N |

CH, Bicarbonate ATP ADP + P, CH,

Pyruvate (IZOO@

Oxaloacetate

Lla peakuis Bia6yBaeTbCS B MATPUKCI MITOXOHAPIWN.
‘ \ — _.,‘:.h"“-{q e - — l—
FocpoeHonNnipysat KapboKcukiHa3Ha peakuis

S ©
?OO GTP GDP ?OO

C=0 L c—opro®

I PEP carboxykinase ; ”

CH, CH,
| o €O Phosphoenol {

osphoenolpyruvate
COO e

Oxaloacetate
BinbyeaeTtbca B umTO30MI.
'TE sianae pocgparHy rpyny.

Oxkcanoauerar 0aHOYACHO AeKkapboCcUNOETLES |
POCPOPUNIOETLCA PocgoeHonipysam KapboKCUKIHA30H+0.

OaHa monekyna ATZ i oaHa monekyna ['TE suTpayaroTbes
wob "niaHaTK1" nipyeat A0 pocgoeHoNNipyeary.



Bypass II: &pykro30-1,6-augocepar —
ppyKTO30-6-Ppocear

* He3sopoTHs peakuis

* ®epmeHT @pynm30-1,6-augpocepamsa

©0,POCH, 0. CH,0P0® ©0,POCH, 0. CH,OH
Fructose
H HO |.6-bisphosphatase H HO
H OH / \ ; H OH
OH H H,0 P OH H
Fructose 1,6-bisphosphate Fructose 6-phosphate

-_.; »_;\{‘ - —d \ ._

gypass ITI: [nrokos -6-gocear — rnroKosa

Y 6inblWOCTi TKAHUH FNFOKOHeOoreHe3 3aKiHYyETbCA 3
YTBOpEHHSM rnoKo30-6-pocgary.

Inroko30-6-gocear, Ha BiAMIHY BiA MIFOKO3U, He MOoXe
AUPYHAYBATU 3 KNITUHU.

YTBOpeHHA BiNTbHOT INHOKO3U PeryntoeTbCa ABOMA LUNAXAMU:

> (PEPMEHT, L0 NepeTBOPHOE MHOKO30-6-pocmar A0 rHOKO3M
€ perynaTopHUMm;

> (PEepPMEHT NPUCYTHIU TiNIbKU B TKAHUHAX YU
meTaboniyHuiA 060B'A30K € NIATPUMYBATU FrOMeOCTas
rNFOKO3U B KpOBI — NeydiHUi | MeHLe B HUpKax,
NiAWNYHKOBIM 3a5103i, TOHKOMY KULIEYHUKY.
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OcTaHHs peakUis He BiabyBaeTbCca B LMUTO30MN.

-6-® TpaHCNOPTYETLCA B eHAONNA3MATUYHY CiTKy, Ae MiApOni3yeTbCs
rrroKo30 - 6 -pocpamasoro, SKa 38'a3aHa 3 MembpaHoro EC.

nroko30-6-chocharaszHa peakuis
CH,0PO0 & CH,OH

I O H ¥ ¥
Glucose 6-phosphatase -
HO OH / \ HO OH
H,O P,
H OH H OH
Glucose 6-phosphate Glucose

Perynsauia rnrokoHeoreHe3sy

' NrOKOHeoreHes i rnikoni3 perynkoroThea
PELUMMPOKHO - B KMITUHI SKWO OAUH LWNAX
HEeaKTUBHUM, iHWUA QKTUBYETHCA.

LLiBMAKICTb rAiKOMi3y BU3HAYAETLCS KOHUEHTpaAUiero
rNHOKO3N.

LLiBMAKICTb rNFOKOHEOreHe3y BU3HAYaETbCS
KOHUEHTpaUi€to nonepeaHuKis rnFoKo3un.
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Perynauis rnrokoHeoreHesy ropmoHamu

FopmoHU  BMAUBAIOTL HA  eKCNpeciko  reHis
3MIHFOFOYU LWBUAKICTb TPAHCKPUNLIL.

IHcyniH (niaBullyeTbCa nicna 1AU) CTUMYNHOE
eKCnpeciko ocEo@PyKRTOKIH3M | NipysamKiHasu.

MnrokaroH (NigBULLYETLCS NpU  TONOAYBAHHI)
IHFibye excnpecito UUX (PepMeHTIB i CTUMYIIHOE
NpoAyKUitO gpocgoeHonnipysamkapboKcUKiHas3y i
@ppynm3o-1,6-aupocpamsn.

‘ \ ~p < e s——— S—— ._
Lukn Kopi

TTeuiHKOBa NAKTaTAEriaAporeHasa NepeTsOpPHOE NAKTAT A0 nipysary (cybcTpat Ans
rNHOKOHeoreHesy)

I'nroko3a, yTeopeHa 8 neviHuUi, TPGHCNOPTYETLCS A0 NEPUPEPIUHUX TKAHUH 3
KpOB'HO

IN LIVER [ IN MUSCLE
CkopoyeHrHs
cKeslemHux GLUCONEOGENESIS GLYCOLYSIS
AR Glucose B Glucose
noamyae 4
Jiawmam 4o 6 ~P L - - -p
neyviHKu, aKa ‘
BUKOpUAMOBYE Pyruvate 0 Pyruvate
voro wo6 N
CUHTE3YBaTU 0 v
St Lactate D Lactate
yukn Cori. x

o



[iikoreno3m -  3aXBOPIOBAaHHS, 00yMOBIIEHI
CIIaJKOBUMH JieeKTaMu (PePMEHTIB, K1 OEPYTh Y4acTh
B CHHTE31 a0 pO3MICIUICHHI TIIIKOTeHY, a TaKOoXk B
TPAHCIOPTI IIIOKO3W 1 ii moxigHux. B pesynbrari
BIIOYBA€THCA HAKONMMYEHHS TIIKOTEHY B  PI3HUX
TKaHUHAX, IEPEBAKHO B MEUIHII 1 M'A3aX

- - e -

Knacudikauis rnikoreHosis

* TnikoreHo3 0 Tuny (HecTaya rikoreHCUHTEeTasu)

* lnikoreHo3s | Tuny (xsopoba lipke)

* MnikoreHo3 Il Tuny (xsopoba Momne)

* InikoreHo3 Il Tuny (xsopoba ®opbca)

* MnikoreHo3s IV Tuny (xsopoba AHgepceHa)

* lnikoreHo3 V Tuny (xsopoba Mak-Apans)

* nikoreHo3 VI Tuny (xsopoba lepca)

* Mnikorexos VIl Tuny (xsopoba Tapyi)

* TnikoreHo3 IXa Tuny (Hectaua KiHasu pocpopunasu)

* TnikoreHo3 IXb Tuny (aedekr a-cyboauHuui kiHasbl pocdopunasm)
* lnikoreHo3 Xl Tuny (cuHapom PaHKoHI-bikens)

3aranbHe MaTepiajibHe Ta HABAJIbHO-METOANYHe 3a0e3NeYeHHs JeKIlii:
Po6oua nmporpama HaBYaIBLHOIT JUCITATIIIHH

Cunabyc

MetonuuHi pekoMeHaaIlil 10 caMOCTiitHOT poO60TH 3/100yBaUiB BUINOI OCBITH
MynbTUMenTiiHI mpe3eHTaIil

Curyariiiti KJIiHiYHI 3aBIaHHS

EnexTponnunii 6aHK TECTOBUX 3aBJaHb 3a MiAPO3/iIaMH 3 JUCITUTUTIHH



IIuTaHHA 11 CAMOKOHTPOJIIO:

AepobHe Ta aHaepoOHE OKUCIICHHS TIIIOKO3H, 3arajbHa XapaKTepUCTHKA MPOIIECIB.

AHaepoOHe OKUCIICHHS TI0K03U. [locniIoBHICTE peakiiiii Ta epMEeHTH TITIKOTI3Y.

AepobOHe okucneHHs riaoko3u. Etanu nepetBopenHs riroko3u o0 CO2 1 H2O.

OxucnioBasibHE JAeKapOOKCHIIIOBaHHS mipyBaty. @depMeHTH, KOPEpMEHTH Ta

MOCJIIJTIOBHICTh Peakuiil B MyJIbTU(HEPMEHTHOMY KOMILIEKCI.

5. I'mikomiTuyHa okcuaopenykuis: cyoctpatHe ¢GochOopUIoBaHHS Ta YOBHUKOBI
MEXaHI3MHU OKHCIIeHH TimikomTuaaoro HAJTH.

6. [lopiBHSUIbHA XapaKTEpUCTUKA OIOEHEPTeTUKH aepoOHOro Ta aHAepOOHOIO
OKHCIIEHHSI TJIOKO3u, edekT Ilactepa.

7. ®ochopomTUUHUNA  LUISIX PO3LICIUIEHHS TJIIKOTEHYy B MEYiHII Ta M'sA3ax.
Perymsis aktuBHOCTI rinikoreHdocdopusasu.

8. MexaHI3MH pPEUMIPOKHOT PEryJisiiii TJIIKOTEHOJI3Yy Ta TJIIKOTE€HE3Yy 3a paxyHOK
kackagHoro tAM®-3anexHoro ¢pochopuntoBaHHs GepMEHTHUX OLIKIB.

9. MerabomniyHi IUISXU NEPETBOPEHHS (PPYKTO3M Ta TaIAKTO3M; CIIAJIKOB1 €H3UMOMATIi
ix oOMiHY.

10.biocunTe3 riikoreHy: (epMeHTATUBHI peakilii, ¢i3iojoriuHe 3HaueHHs. Perynsiis
AKTUBHOCTI TJIIKOT€HCUHTA3H.

11.Ponp angpeHalliny, TJIOKaroHy Ta IHCYJIHY B TOPMOHANbHIN peryisuii oOMiHy

TJIIKOTeHY B M'si3aX Ta MEYIHII.

12. I'eneTnyH1 MOPYIICHHS] META00JI13MY TIKOTEHY (TJIIKOT€HO3H, arjIiKOTe€HO3H).

13. I'mrokoHeorenes: cyocrpatu, pepmenTu Ta (Hi3ionoriyHe 3HAYCHHS MPOIIECY.

14. I'nroko3o-nakTaTHu# (1uki1 Kopi) Ta rimrok030-anaHiHOBUM [UKIIH.

15. I'mroko3a kpoBi (IJTI0K03eMisl): HOPMOTJIIKeMisl, T10- Ta TinepriikeMii, FITFOKO3ypisl.

IykpoBuii niabeT — maTosoris 0OMiHY TIFOKO3H.

16. 'opMoHanbHa peryJsilis KOHIIEHTpaIlii Ta 00MiHYy TJIFOKO3H KPOBI.

17. ITenro3odochaTHuii NMIISAX OKUCICHHS TIIFOKO3HM: CXeMa Iporecy Ta O010J0TridHe

3HAYCHHS.

> wh e

Cnucok BUKOPUCTAHUX JIKepeJI:

1. bionoriuna i 6ioopraniuna ximist: ¥ 2 kH. Ka. 2: bionoriuna ximis: [ligpyasuk ms
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepxeno MOH / 3a pen. 10.1. I'y6¢epkoro, 1.B.
HixxenkoBcrbkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [liapyaauk mms
men. BH3 IV p.a. 2-re Bua., Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hixkenkoscpkoi. K., 2017. 272 c.

3. Torcekuit fA.I., Makcumuyk T.I1., bioximis momgman. I[linpyanuk. TepHOMLIE:
Ykpmenknura, 2020. 736 c.



Jlekuis Ne 9

Tema: Merabonizm ainiaiB. KaraGoini3m TpuanmiariaineposiB: OKUCIEHHS KUPHUX
KHCJIOT Ta IILIEpHUHY; KeTorenes. Jlimorene3. OOMiH xonectepuny. Perymsuis Ta natonoris
JIIITHOTO OOMIHY: OXKHUPIHHS, aTE€POCKIIEPO3.

AKTyaJbHicTh Temu: Jlimigu BiAIrparOTh BaXIWMBY poJib Y  Mpolecax
KUTTENISUIBHOCTI. lle OCHOBHI KOMIIOHEHTHM OloMeMmOpaH, sKi BIUIMBalOTh Ha iX
MPOHUKHICTh, O€pyThb yuyacTh Yy TI€pelaBaHHI HEPBOBOTO IMIYJbCY, CTBOPEHHI
MDKKJTITHHHUX KOHTaKTiB, (OPMYIOTh EHEPreTUYHUN pe3epB OpraHizMy, CTBOPIOIOTH
BOJIO3aXMCHI Ta TEPMOI3OJISALIAHI MOKPUTTS Yy TBAPUH Ta POCIHH, 3aXUIIAIOTh OpPraHu Ta
TKaHUHM B1JI MEXaHIYHOr'0 BIUIMBY. 3aCBOEHHS 3HaHb 3 3a3HAYEHOI TeMHU, 0€3yMOBHO, €
CKJIaZIOBOI0 YAaCTHHOIO (OpMYyBaHHS HAYKOBOI'O CBITOTJISIAY MaiOyTHHOTO JKaps 1
epelyMOBOIO ISl pO3pOOKM METO/IB Ta 3aco0iB (hapMaKOJOT1yHO1 KOPEKIll MOpyUIEHb
JIIITHOTO OOMiHY, B TOMY YHCJI1 OKUPIHHSI, aTEPOCKIEPO3Y.

Meta: BUBUEHHS 3arajJlbHUX 3aKOHOMIpHOCTEH OOMIHY JIMIAIB Ta BAKOPUCTAHHS iX B
AKOCTI €Heprii B opraHi3mi JIOJWHU. BHBYEHHS OCHOBHUX MEXaHI3MIB MOPYIICHHS
JTOIAHOTO OOMIHY, SIKI € TPUYUHOIO IIJIOr0 PSAY 3aXBOPIOBAHB: TaKUX SIK OXKHPIHHS,
aTEePOCKJIEPO3 Ta THIITUX.

OCHOBHI MOHATTSL:
MoHoanum riineposu.
Tpuanunriineponu.

KapniTun.

KeTonogi Tina.
Cdinromimigosu.
Jlimomporeinu.

OXupiHHS.

ATepocKiIepos.

’KoBuHo-Kam’stHa XBOpoOa.

©CoNoORWNE

Ilnan i opranizaniifHa CTPyKTypAa JIeKIii:
Biomoriuna poss mimiiB.
OKHMCHEHHSI TPUAITUITIIIIEPOJTIB.
Oxucuennst BXK. bionoriuna pos.
OKHCHEHHS TIIIEPOIY.
Eneprerununuii 6amanc okucHenns BXKK Tta riinepoiry.
OOMiH aneTooITOBOT KUCIOTH.
YTBOpEHHSI KETOHOBHX TiJI, iX 010JIOT19HA POIIb.
biocunte3 BXKK. IlocigoBHICTE peakiliii Ta XapaKTepucTHKa (PepMEHTIB.
. biocunTe3s riinepony.

10 biocuHTe3 TpHAMATIIIIEPOITIB.

11. YTBOpEHHS CKJIaJHUX JIMI 1B

12. biocunTe3s Ta 6GioTpaHchopMaIIis X0JeCTepOy.

13. TopytieHHs JiMiTHOTO OOMIHY.

©CoNoOOR~WNE



3MmicT JekuiiiHOro Marepiaay

JIiniou seasmors coborwo BE€JIMKY IpPyly Pe€4YOBHH, IO
ICTOTHO PO3PI3HAIOTHCH 32 CBOEK XIMIYHOK CTPYKTYPOIO i
¢pynkuismu. TomMy BajKKO AaTH €IMHe BHU3HAYEHHH, SIKe
MU0 0 A5 BCiX CHOJNYK, (0 BIIHOCATHCH 0 LHOI0
KJ1acy.

Moxkna ckasaru, W0 JiNiAH - Le Ipylna Ppe4OoBHH, KA
XapaKTePU3yIOThCd TAKMMHU 03HAKAMH, IK: He PO3YHHHICTH
Y BOi; PO3YHHHICTH Y HEMOJISIPHUX PO3YMHHHUKAX, TAKHX, AK
edip, xaopodopm abo 0eH30.I; MICTATH y CBOIl CTPYKTYPI
BUILI AJKUIbHI PaJUKAJIN; IIMPOKO PO3MOBCHIKEHI B J)KHBHX
oprasizmax

BapiaHTU noaanbloro
metabonismy niniaie
» beTta-okucHeHHs

* PecuHTe3 Ta AenOHYyBaAHHS
* YTOpeHHa 6i0n0oriYyHo aKTUBHUX

MOeKy
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Po3nag anuariinepoJiiB y KJIITHHAX

Peuentop  , FopwoH

Azerinaryrknasa
+
; TIII
f ]1 ] f (i l.nf.l., |
1 IS ISR A T
!"l ‘ | 1 o. '. !;' ';1 ' "
—_— \ } " () “‘l| \
Binu sApHi KMCNOTH
\ A
ATe uAM® /’rn'uepon
)
Mporai=xinasza Npoteikk=aa [l i
(HeakTvima) (axTmnna)

/ \ Tiauunimiueson

( Tpvanmnmmpm-mnaaa ) pnaunn NiYepo=ninasa
\

(HeacTMana) (aKTusH=a)

@ \ Tpraumunrniyepon

e S ~— .
BuBijibHeHHs eHepril 3

TPUALMJILJIIEPOTY

MoOinizanis  TpUANWILIINEPHUHIB,
mo 30epiralorbcsi B KUPOBIH
TKkaHUHI. Hu3bKuili piBeHb IIIOKO3U
B KpPOBi BHKJIHKA€ MOOLII3auli0
TPUANMWJINIINEPUHIB  3aBAAKH  Jil
aJpeHaJiHy Ta [JIIOKAroHy Ha
aJleHIAaTIUKJIA3y aJAUNOLMTIB.




OKUCHEHHA rniuepuHy

BinOyBaerbest 3a ninonimuynyum WIsiXoM

H ,C—OH H,C—OH
2] [ninepondocdokinaza 2]
H(IJ—OH — > H(Ij—OH (l)H
HZC_OH ATD AJID HZC_O_ll)=O
OH
[iuepondocdar
H,C—OH _ _ H,C—OH
I [minepondocdarnerigporenasa I
H(IZ—OH (IDH — > (|3=o (I)H
H2C—O—II3=O HAIF HAIl'H+H+ H2C—O—IIJ=O
OH OH
[minepondocdar JlurigpokcuauetoHpochar

Eneprernuna uiHsictb — 22 AT®

OKUCHEHHSI XUPHUX KUCSOT

1. AkTHBaLlisl dKUPHUX KUCIOT

i R '
=z
2 At §He | i“
CH,———>» CH, )
o N N Aunn-KoA &
20 O R
COOH 6 Il I
O~P—O—CH CH
+HS-KoA [ 2
Kupua OH —>(H + AM®
KHCIIOTa B 2
20
C\
Auunanesinar SKoA




2. Tpancnopr 10 MiTOXOH/pIi

CH,3 KapHITUH
CH3—1\|I+—C Hz—(ll H—CH,—COO

CHj; OH
I ?OOH C¢O
(I:H2 Aunn-KoA-kapHiTUH- CH, | \SKoA
O TpaHchepasa |
HC—O0—C” pHCQEP™ o HC—OH + CH,
I I +HS-KoA I I
(IZH2 (IZH2 < CIZH2 (IZH2
T al
N=(CH,), (I3H2 N=(CH,), R
R
AUWJIKapHITHH KapHitun Aunn-KoA
I aN : u .
TR | 3. OKHCHEHHS
P OL-OKMCHEHHSI (BUKOPUCTOBY€THCS JIs1

QJ'M.M
P

PO3rajly’KE€HHUX )KUPHUX KUCIIOT POCIMHHOIO

TIOXO/KEHHS ); B-OKHCHEHHSI

N,C—(C{u/*cq,c(g —tl:u—c—o-
2 3 OH

LO
i

Mo R fH—C—0
CH, g,
Pristanic Acid

S | (BuKOpHCTOBYETBCS
JUTSt OLTBIIOCTI
TBAPUHHUX KUPHHUX
KHCJIOT)

AR
siocanta
-

(-OKUCHEHHSI (BUKOPUCTOBYETHCS IS
NESKUX KOPOTKOJIAHIFOTOBHX KHUPHHUX
KHCJIOT)




B-OKUCHEHHA XUPHUX KUCNOT

O
B a :
A -KoA-
Amin-KoA ?
— R—CH=CH—C~SKOoA + ®AJI-H,
Enoin-KoA
O

I e
R—CH=CH—C~S—KoA + H,0 €noln-KoA-rinparasa

O
Il
— R—(IIH—CHz—C~S—K0A

OH B-I'inpokcuanmi-KoA

O 3-I'inpokcnaumn-KoA-

Il :
R—(ITH—CHZ—CfVS—KoA L HAT JEr1IporeHasa

OH B-T'inpokcnanmn-KoA
O
|
——> R—C—CHyC~S—KoA + HAIH,

O B-Keroammn-KoA

O @) Auetun-KoA-
R—-(III —CHf- gj ~S—KoA + HS—KoA auemmpaucd)epaaa)
0 0
— > R=C—S5—KoA + CH=C—8—KoA
Aumn-KoA Auetun-KoA

(xoportmmii Ha 2 aromu C)



Emanu okucaenns HCUPHUX Kuciaom

Auun-KoA-cunmemasa

R ¥ NH
CH, +ATP CH; 2
CH, mp0, CHe NZ N &
for l.o o \> +HS-KoA [ 2
COOH Co. 5 OH oo o R ol
P N N -AMP [
)!c" . P CHz s
pHa KHCJI0TA (o) C.
S-KoA
Auna-KoA
OH OH
Auniaaaeninar
'|* Kapuimun-ayuampancgepasza
{Ha coon R
CH, ) |
é - CH, (|TH1 COOH . "
% —C—-H —— CF : |
sksh. TEETE aaoa ?"(1) s CHy +IT® + HSKoA  CH,
CH "'_O_ =
. iz G g CH; _raw-H,0, CH;
Auna-KoA *N(CH4) CH |
= s COOH c=°
Kapuirun "N(CH3): SKoA
Aunakapuiran
A"'."""K"A' efmi:v-l(oA- [Beiopokcuanun-KoA-  P-remoayui- &
R 0eciopozenasa 5 ciopamasa R Oeziopozenaza ) mionasa |
' | | o
CH, +®AJl ¢y +HOH CH-( | ; “SK
- 3 —— -
M3 -®AIH,; HC CH; v CH
52 | 0 | o6 -HAIH+H . CH,
“SKoA C~ g L= | -0
0/ SKoA 1q e C
Auna-KoA Enoin-KoA SHaA SKSA SKoA

B-Oxcnanna-KoA B-Keroauma-KoA Aunernia-KoA

EHEPIETUYHUN BAJIAHC OKMCHEHHS )KMPHUX KUCJIOT.
«lloarorosumii eran», Biapusa anernwi-KoA apae 5 moa ATD (1 DA i
I HAJIH+HY). Takux eranis npu Cn 6yae (Cn/z — 1), i yresoprwersen Cn/z
auerni-KoA, okucnennsn koxuoil 8 HHTK xaec 12 mon AT®d. Burpaueno Ha
«akTuBanio» BKK 1 moa AT®. Exeprervyunuii po3paxyHOK OKHCHEHHS
nacuuennoi BJKK, mo micrurs n aromis C yae: [(Cn/o—1)x5 |+ (Cn/ox12) - 1



OKCUHEHHA XUPHUX KUCNOT 3 HENAPHOHO
KinbKicTHO atomis C

CH,CH, C-CH,-C-SCoA
Ha ocraumniii crazii B- O 0

OKHCHEeHHs, 0KpiM anerni KoA, Ll Cr thiolase
YTBOPIOEThCH nponionin KoA, HCH,-C-SCoA
SIKHH TAKO0K 3aJ1Y4a€ThCA /10 CH,CH,-C-SCoA 0
HTK y surnani cykyunin KoA: . O acetyl Cos
propionyl Coly
O CO 0O MeTHJIMaloH1JI-
| S Il KoA-myTasa
CH;-CH;-C~S—KoA CH;~ CH C~S—KoA —>
N
[Tponionin-KoA ATO  AJlD+D COOH
0 Metunmanonii-KoA

I
——— HOOC—CH;—CH;~C~S—KoA

CyxuuHin-KoA

OKUCHEHHs HeHacu4yeHmx KUPHUX KUCTOT

HHHH HH HHHHHHHH

. . HSC“Q’C‘Q’C‘Q“E c\029 ReN cﬁcjc;\c ‘c\ _SCoA
OcKiJIbKH PUPO/IHI HHHHH H H HHHHHH H\ O
1 1 + 3 cycler— or‘l_:i- Jm-:iangn
HEHACHYCHI 2KHPHI HHHH HH HH
KHCJIOTH MaIOTh HHC- HCopr O Cp 2 g2 g O SCo
- HHHHH HH H o
MNOJIO:KCHHA MMOABIMHOI'O ¥|enoyi-Cod isomerase
b HHH . H
IBIORY, W B HC. ,ch ,c;f wa]}c;f franfc\c,scm
B-oxucHenni 6epyTh HHHH K B HHH\ §
- ‘cyele of f-oxdation
y4acTh TPaHC-130MepPH, HHHH H b )
6 - - HSC ,Cx A \CCEC/CJ(_:‘L—C SCDA
l'leﬂ X1/IHA lieal{ulﬂ HHHH 8 ﬁ{ TE
W HADEH HH Jv 2, 4-dienayi-Cod reduct 45,

HHHHH H ©
Hye. G €. €= c\ _C—SCoA
(S v 4 [

HHHH HH HH
v enayl-Cod isomerase
etc



OboMmin ayemooymoeoi Kuciomu. ayemoHogi miuda.

I msx — 3 aneroanerni-KoA i anermii-KoA.

CH, 0 I'MT-KoA-cunmemasa ?00}1 I'MI-KoA-niaza

c=0 Cf/n o COOH

i + | SKoA +HOH H,c—C—OH i Gii
CH, CH; EH, » CH: | 3
(I:?o Anernia-KoA - HSKoA |_o c=0 =0

"' SKoA " SKoA CHs 1 SKoA

Aueroanernii-KoA Fiapokcuverna- Aueroauerar

rayrapui-KoA Anerni-KoA
II muisix — KOHJAEHcAIisi IBOX MOJIEKY.I aneTmii-KoA.

Auemun-KoA- Auyemoayemun-KoA-

CHy < CH,
ayemunmpancgepaza é: 2ioponasa | )
CH, CH, ' + HOH - (I:-O
|¢° * |¢° _— ?Hzo - HSKoA CH,
A Crigron HSKoA  ¢Z | -0
SKoA o SKoA ot
Anernii-KoA Anerni-KoA Auneroanerni-KoA Aueroanerar

Auemooymosa Kucioma niddacmuca 6 Op2anizmi:

a) cykyunin-KoA-ayemoayemam-mpancghepasa.

\ ; -
CH; ([OOH ([OOH M3 Tionasa /:)
| c=0 i T
(|;=0 ?Hz 3 ?Hz " ' + HS-KoA  SKoA
CH, ' CH, CH, ? H, H,
¢=° ¢=0 cfo .20
cood "SKoA “OoH SKoA “SKoA
Aneroanerar Cykunnin-KoA Cykumnar Aueroanerni-KoA — Anerni-KoA
0) - Auun-KoA-cunmemasa (I;HJ Tionasa e
3 3
<|-;=o +AT® +HSKoA cl:=o + HS-KoA f()
| ———> CH, S-KoA
CH;  _AM®-H,P,0, | -0 H,
Aneroanerar Aueroanerni-KoA S-KoA

2.IlepeTBOpeHHs aueToaNeTATY B B-riApOKCHOYTHPAT TA B AUETOH

ayemooyem-

CH; Oexapboxcunasa

=0 —-——
| -CO,
CH,

AleToH

PTiopoxkcudymupam-

$H3 deziopozenasza (I:HJ
¢=0 +HAIH+H' H—C-OH
CH2 CH2

l | O
COOH -HAJ ¢z,

Auneroanerar
B-Tinpoxcudyrupar



C 3 ninial
UHTES3 Jiniaie

biocuHTe3 JKMpPHMX KHCIOT 1 JKHMpPIB B OpraHi3mi JIIOAMHU € JOCUTh aKTUBHHUM
MeTa0OIIYHUM IPOIECOM. 3HAYHOK MIPOIO 11€ 3yMOBJICHO TUM, 110 )KUPH MOXKYTh 3a1acaTHCs
y BEIUKUX KUIBKOCTSX. Tak, B Oprasi3mi JoauHu Macor 70 Kr MicTUThCs Onu3pko 12 Kr
kupiB. JKUPHI KUCIOTH BXOISTH TAKOXK /10 ckiaay docdoniuyais i mikonmiais. i pedoBunu
B OpraHi3mMi He 3amacalThCs, ajle SK CTPYKTypHI KOMIIOHEHTH MeMOpaH HOCTIHHO
OHOBIIIOIOTHCS. TaKUM YHMHOM, B OpraHi3Mi iIHTEHCUBHO CHHTE3YIOThCSI BHIL JKUPHI KHCIOTH.
Haii0inb1 iHTeHCUBHO LieH npoliec nepedirae y neviHii i >KUpoBiid TKaHHUHI.

A A A
0 2 > W )
'} '} Pl
- {/' =
y \ X /,w' 3

| N

‘ =l "\\|| d

“r ') /

L /

biocunmes mpuauuﬂa/ziuepo.uie, ¢ocgoninioie
biocuHTe3 TPHALMJIIIILEPOJIB CKIALAECTHCH i3 TPHOX B3aEMO3AJIEKHHX
npouecis:
1. YTBopenusi akTuBHOI GopmHu riinepo.ty - rainepo-3-gpocdary.
2. YrBopennss aktuBHOi (popmu BIKK - anmi-KoA.

3. biocunTe3 TpHaumMJArIinepoJia 3 akTUBHUX (opm ruainepoay i BKK.

Ymeopennsn eniyepon-3-ghocghamy.

a) aniyepogpochamoeziopozenasa 6)__0H e c_OH
—OH —OH CH, 2
e Hanu+n® (2 | + AT®
Cc=0 OH—> CHOH OH 9”0” —_— ?HOH ?H
l -HAA | l CH,-OH s CH,-0—P=0
CH,-0-P=0 CH,-0-P=0 |
(I)H CI)H I"ninepoa OH

. Ininepou-3-gochar
JAnokcnanerondochar Imineposa-3-gpochar



CuHTEe3 XUPHUX KUCNOT

OKHCHEHHS JKHPHUX KHCJIOT BiI0OYyBa€ThCs B MITOXOH/IPisSiX, 2 CHHTE3 - B IUTOILIA3MI.
Buxina peuyoBuHa s cHHTe3Y KUpHHX KucjaoT — AneTni-KoA

Mxepenamu AuneTwi-KoA e€:

Binku | Byrnesoau HKupu
- (nonicaxapw.qm) (Tpurniueponu)
PR, . ! ' ! ' !
AMIHOKUCNOTH - MoHocaxapuau MiuepuH YKUpHI kKncnotu
i -~ , Ed
NH5 \ | MipyBaTt
.*_ CO7 2

, Ty g
Auetun-KoA

YTBOpEHHA GKTUBHOI (pOpMU
XUPHOT KUCNoTu - auun-KoA

biocuHTe3 aKTHBHOI (POPMH KHUPHOI KHCJIOTH -
Aunii-KoA nepe0irae B KiibKa €TalliB:

I. Tpancnopm ayemuny 3 mimoxounopiii y yumonnazmy KaimuHu.
I. Kapbooxcunrosannsa auemun-KoA 0o manoninKoA.

II. Cunmes gy2neseooneeozo nanyroza ayun-KoA



I. Tpancnopm auemusny 3 MimoxoHOpiit y WUMONIAZMY KIAIMUHIL.

1-if musax
I Marpukce MiToxonapii I
Anernn-KoA + Oxkcanoaunerar [lurpar Iurpar
-HA/IH + H* P +AT® + HSKoA
+HAJI* e -AJID - Pu
\-:‘-: Okcanoanerar +
= -HA/TH + H*
-HAl*
Manar Maunar
2-if maAx

I MaTpukce MiTOXOHAPIT [lnTozoab

—[mron
Auerun-Kapuitun — Auerun-Kapuitun
-HSKoA -
2 +HSKoA
s
Auerna-KoA + Kapuitun Kapuitun

I1. Kapooxcunwsanns ayemun-KoA 0o manoninKoA.

ITepmoo peakiiclo OGIOCHHTE3Y KHPHMX KHMCIOT € KapOokcuiaupoBaHue aueTHi-KoA, ams 4oro notpibHi
Oikapbonar, AT®, ionn mapranmo. Karamisye mro peakuiro gpepment auetHi-KoA-kapbokcnnasza. depment
MICTHUTE B SIKOCTI IPOCTETHUYHOI rpynyu O10THH. ABHIUH-1HTI0ITOP OI0THHY NPUTHIYYE L0 PEAKLIIO, SK 1 CHHTE?3
JKHMPHHX KHCJIOT B LILJIOMY.

Bcranosneno, mo ayemun-KoA-kapboxcunaza CKIATAETHCS 13 3MIHHOIO YMCIa OJHAKOBHX CYOOIMHHI,
KOXKHa 3 SIKMX MICTUTh O10THH, OloTHHKapOOKCHIa3y, KapOOKCHOIOTHHIIEPEHOCHUIT OLI0K, TpaHCcKapOoKcHaazsy,
a TaKOK PEryIsATOPHUI a/LIOCTEPUUHHI HEHTP, TOOTO € NoIi(PEPMEHTHUM KOMILIEKCOM.

Peakuisi mpotikae B qBa eranu: I-kapObokcuinyBanHa 010TuHy 3a ydacTio AT® 1 II-nepenecenns kapOOKCHIBHOI
rpynu Ha aueTiii-KoA, B pesyisrari 4oro yrBoproetbes MaioHI-KoA:

I) CO, + AT® + dioTuH-®epMeHT ——— > KapbokcubioTnH-pepment + AJJD + P;

1) kapdokcudiornu-pepment + CH3-CO-S-KoA ——
Anernn-KoA

— HOOC-CH,-CO-S-KoA + dioTun-®epMeHT
Manonin-KoA



II1. Cunmes gyzneeooneeozo nanyrza auui-KoA

CuHTe3 31iliCHIOE NOTi()ePMEHTHHH KOMILIEKC - CUHIEMA3d HCUPHUX KUCTIOm

Cunrasa KK - nosipepMeHTHHH KOMILIEKC, 110 cKiaagaeTbed i3 AIID 1 mecru
(¢pepmenTiB:

1. anerniaTpancanuiaasa

MAaJIOHLITPaHCcalUIa3a

B-keroauna-Allb-cunrerasa (B ioro ckiaaai HS-rpyna nucreina)

B- keroauuna-Allb-penykrasa 0

B-rinpoxkcuauun-Allb-aerigparasa

2O L =R

enoii-Allb-peaykra3za Su—_—

AllB- ckaaauuii 6is10k mictuth 4-pochonanrorein, mo mae HS-rpynmy.

AIIb - «000pOTHHIT MaHINYJIATOP», NepeMilly€e NPOMizKHI MeTadoJIiTH BijJ
0aHOTro hepmMeHTA /10 IHIIOIO.

Ilepenecenns ayemuna 6io ayemun-KoA na (HS) epyny yucmeina

o) AueTHjI-Tpanc- o

T anuJasa Il

C~SKoA +HS,--Allb >  (C~Sy;—AIlb
| - HSKoA | &

CH3 HSI CH3 HSI

1. Ilepenecennna manonina na HS-AIlb 3 ymeopennuam manonin-AIlb.

CH;
(0
= oy CH
COOH Mazouix COOH [ _20
: Sa~ TpaHcanuiIasa [ F
CH, *+ Allb » CH, Aunernia-Allb
o= Hs~~ - HSKoA (|: .0 $2
“SKoA g Al

Mausonisni-KoA Mauionia-AllB



Ymeopenns ayemoauemun-AIIb (abo f-xemoayun-AIIb).

CH;
Keroauna-Allb- é:O
|
CHHTETA3A CH :
-CO, -HS;-AllB C’
S,-AIIB

Aueroanerni-Allb

Binnosiaennst kporonia-Allb (abo enoin-AllB)
CH3 Enou-A[lB—peﬂym'asn CH;

ﬁH + HAJIOH+H " (-" )
CH e CH,
= A=0
s C
S,-AllB “S,-AllE
HS, HS,
Enoin-Allb Auna-AlB

(kporonin-AllB) (dyrupua-Allb)

Hpucananns manonia-KoA no Allb.

CHj CHs COOH Mazonia- CHj
(:-'Hz cHy o, CH Tpancaumaaza #Hz
. CH, HS, CH | .0 "HS-KoA CH,
Bionoeaenusn ayemoayemun-AIIb. -0 c? €7 s KoA COOH =0
CH “s,-AllG S,-AllB CH, S
T Keroauna-AllB-penykrasa CH; ns, | o ALG
C:O +HAJI®H+H" CHOH Crnng
> ! Hapomy BYT. 0 JAHWIOrA  BHIIOT KHPHOI  KHCIOTH.
6 HSz -HA/l® CH6 H ) Iepenecennst anmaa na manounin-Allb 3 nogosxenusm gammora na Cx
, ? nosropennsm eranis 1V — VIL
8,-AlIB §,-AllB
Aueroanerni-Allb l'inpoxcnanna-Allb CH
riapokendyrupnia-Allb Ty
(riap YTHD ) CH,
Keroanna-Allb- CH,
. . . . cHuTeTasa
Jeriapartauis p-rizpokcudyrupui-Allb (ado f-rizpoxcnanni-Allb). = C=0
~ 1
. CH -CO;, CH, HS,
CHy Tinpokenauua-ATlB- [N i ,J\m;
?HO Jerigparasa o (":H 3
CH2 -HOH CH H ) Biaemonin  anma-Allb 3 HS-KoA 3 yrsopennsm  anmi-KoA:
A_g HS: ol R + HSKoA R
c:0'! "o T CHy e O
S,-AllB S,-AllB &=t -HS,-AlIG o)
I'napoxenauna-Allb Enoin-AlB S1 -Allb ““SKoA
(rigpoxcndyrupui-Allb) (kpoTonia-AllB) Auni-AllB Auni-KoA
o,
:;;’;:"L""" G;o cu,—(": s
Aunerna-KoA-xapbokeniasa gt
Auterna-KoA + CO, + AT® ——M> Mazonia-KoA + AJI® + Pu T CC‘S e
dioTun ) ampumx
Maaonia-KoA + H'si\ Masonia-rpancaunaaia Masonls-Si~,ng KRR CATEE E} e
g HS;
.\h.mm.rl-Sy\A"B Auerna-Tpancanniaza M’-"o"U"S’l\Ans CHy— ‘%v-gu, —g'r S
Anerni-KoA +HS; Auenm-sx/ HS
. ( "
:"-WWWST\A"B B-xkeroammicunrerasa Aucroauerna-S; \AHB ,)
Auerna-S; -CO, HS, @ +H
P-keroanna-Allb- Faniadeunn
- ey 6 S NADP*
Aueroauerii 5>A[15+H.»\}10H+H peaykTaia B-riapoxenyrupua ‘\AIIB " -
HS, HALD' sy CHy—C—CH,—Cs

B—rupom:uﬁwupm-Sy\ B-riapoxcuanna-AllB-geriaparaza Kpmouia-S.\

o‘jgl)

AllB
usy” - HOH Hsy”
Kporonia-S; oo " " s Aeriaparanin ®
>Am; + HALOH+H' Enotr-Allb-peaykraza by lc)m Sy\\m; L",O
HS; HS,” H O

Aunerna-KoA-kapbokenaaza
Auerwi-KoA + CO; + AT®

Maaonin-KoA + AJI® + Pu

BioTun
Ma:ionia-KoA + H\ Masowir-pancammaa  VAOMST—,
Bympua-S,— 1B Byrupna-S,
Ta.muin-s'l\ AlB B-xkeroaumacunreraza B-keroxanpouia-Sy— AHB
byrupna-S; -CO, IIS,

CYMAPHE PIBHSIHHSI PEAKLIII CHHTE3A BKK
n Aunerna-KoA + (n-1)(AT® + CO,) + 2(n-1)HAJIOH+H = C,,~AHpHA KHCA0TA

| |
cu_,—cr_&lzr G=§
H
HS

‘Yl : ) )

BLAHOBIENNN
NADP

CH;—CH, —CH,—C—S

Hacu'ena aunabaa «

rpyna, nojomaxena na S

aBa atoma KapGony )
\ )



Cxema CUHmME3ZY HCHACUYCHUX HCUPHUX KUuciom

MaaemiToia-KoA

Enonrasa + Masionisi-KoA
+ HAJIOH+H™*

Creapuua-KoA

Jdecarypaza + HAJI®H+H* + O
- HAZI®* - 2H20
Ouaeia-KoA

biocunmes mpuayunzniyeposie.
O

CH;-OH R Iaiuepodocdar- LHZ—O—g —R
CH OHOH 5 2(|:,/0 alm.rlTpaucq)eparg CH-O—& —R
CH,0-P=0"  'SKoA -2 HSKoA | OH
QH Auni-KoA CHz'O—l:’=O
i 3
I'ninepoa-3-ocdar DTS T
o JnanuarainepoJi-
1 o
R e ®ocharnaar- CH,—O— RaulmTpaucq)epa;a
CH=0 8 R t¢ocarasza | = 8 CH,-0- 8 R
1 HOH c R T
CH-o—Cc-Rr —HO1 . CH-0—C-R+ RO — o & R
OH  -H3PO, | S akon o
CH2'0"?=O CH,-OH o CHzO—C' 0
Aunauniriainepon Tpuamnarainepo

OH
®ocharnana K-Ta

OBOMiH CKnagHux niniais

CknagHi ninigun — ue niniau A0 ckNaay AKUX OKpim cnupTy (miyepony,
chinHrosuHy) Ta BXK BxogaTh iHWwi cnonyku: gocdar, MOHO3M, XONiH,
KONAMiH, IHO3UTON Ta iHLW.

Knacu cknagnux ainigis:
*  ®ocdoninigu (mivepodocdoninian, chiHropocdoninigm)
* Tnikoninigy (rniko3inrniueponu, rnikocdiHroniniam)
ExAaAHi AIRIAY BUKOHYIOTE, HACTYIHI] QYHKWT:
*  CTPYKTYPHY OYHKLIIO AK KOMNOHEHTU KNITMHHOT memBpaHmn
*  [ieNeKTPUKMU AK CKNAA0BI MIENiHY aKCOHIB

= ITORpIAIR GOk [ancdabig xBCTH
*  mikoninigy dikcyioTb peuentop Ha mem6paHi KAITUH, NPUIiMaIoTb Uis ameby-cripaano)

aCTb Y MDKKNITUHHIW B3aEMOAIT, € AeTepMiIHaHTamm rpyn Kposi Uwronnazma
(.4 ucrema ABO)

*  BXOAATb A0 CKnagy cypdakTaHTy nereHs
(amnanometoinpochorugunxonin). Aediumt cypdakTaHTy — pO3BUTOK
pecnipaTtopHoro AUCTPec-CMHAPOMY y NepeavacHo HOBOHAPOAKEHUX.

NpUItMaloTb y4acTb y TpaHcnopTi niniais dopmyiodi ninonpoteilu Bix
Knacis

*  pKepeno HeamiHHux BXK ana cuHTesy eitkosaHoigis

*  dochoTMANNIHOINTON € AXKEPENOM CUHTE3Y BTOPUHHUX MeCcCeHAXepiB
ropmodis - [IAT Ta iHo3uTon-3-dpocdar

*  BCi riKocdiHroNiNiAM BONOAIIOTH BAACTUBOCTAMM OpraHo- Ta
TKaHWUHOCNEeUMIHHUX ranTeHis, WO NPUIIMAIOTb y4acTb
iMYHO/IONIYHOMY KOHTPO/i POCTY KAITUH.




2 Auernia-KoA

Aueroanerni-KoA
Aunermi-KoA

Q0000

HSKoA O _H
B-oxen-f-mernarayrapui-KoA o. CH, HO W
2ZHAJIOH+H CH,OH ’

HO

0 Kopruson O
MeBajl0HOBA KHCJI0TA
CH, =
co JAT® i _-CH,
e—CH — (CH,),—CH
2 3Alld’ ) ( 2) \(‘H
AxTusnuii izonpen C; - . il
Biramin /1
CkBaJjien HO
on W
Jlanocrepun - |
"H— (CH,).— COOH
Xosecrepun
CH, 'H, 5
CH | (I / HO XosieBa Kucja0Ta
~—CH —(CH,).—CQ OH
CH, CH,
§: 3HeMKO/UKeHHS! TOKCHYHHX PeYOBHH
ATHOKCH/IHI BJIACTHBOCTI
biorpanchopmanis X0JIeCTEPOoy - riIpOKCH/IIOBAHHS

HMKJIONeHTaHnepriaipogenanTpeny ta Moaudikaunis OiuHoro Jganmwra y
eHJIONJIA3MATHYHOMY PeTHKYJIYMi IenaTouMTiB Ta y MITOXOHAPISIX KJIITHH
KOPH HA/lHHPHHUKIB, CTaTeBHX 34703 3a y4acTio uuroxpomy P-450,
Bignosaenoro HAJI®, kucuio ta Bitaminy C. YTBOpPIOIOTHCSA BiTaMiHH rpynu
[, crepoiani ropmonn (KOPTHKOCTEpPOiAM Ta cTaTeBi), KOBYHI KHCJIOTH.
OcHoBHA pOJIbL KOBYHHUX KHCJIOT - 1€ €MY/JbI'YBAHHS KHUPIB, aKTHBaLiA

JinasH, TPAHCHMOPT MPOJAYKTIB Tripoi3y JjinmiaiB vepe3 can3oBy 000/10HKY

KHIIIEYHHKA.
CH; |CHJ OHCHJ ?HJ P
CH (IIH : CH-CH;-CH,~€=0
I
CH (I:H2 CH ('3Hz CH, ik
CH,
(|:H2 (I:HZ (!'OOH
COOH po OH COOH HO OH
X0/1aHOBA KHCJIOTA  X0JIeBa KHCJI0TA I'nikoxo/ieBa KHCJI0TA
CH; CH;
CH |
HCH—CH; CH,-COOH OH (H =CHy CH;

OH . (‘H CH,CH;COOH  C |
; z]m
T
- OH CH,SO;H

JlezokcHxo/1eBa KHCJI0TA X eHOIe30KCHX0/IeBa KHCJI0Ta Taypoxo.flena KHC10Ta

AJIL10CTEPOH



JIITTIO3U
(rpeu. lipos —skup, 0S — MATOJIOTIYHUN TTPOLIEC)

e Tunosa (hopma marosorii JimiaHOro OOMIHY

® XapaKkTepu3y€eThCs PO3JIaIoM METa00III3Ma JIITIIIB:

B KJIITHHAX (MapeHXiMaTO3Hi Jinio3n);

B ’KMPOBIil KJIITKOBHHI (0KUPIHHSA, BUCHAKEHHS, JINoAicTpodii)

y KpoBi (aAucJrinmigemii)

y CTiHKax apTepii (aTepocKjiepo3, apTepiocKIepo3)

Ny

Jlimijn, Aaxkui
3axXBOpIOBAHHA edinur depmenty ? Kiainika
Hleditur dep - HAKONHYYEThCS

lemarocruieHomeranisi,

XBopoda lome B-rmroxonepebpo3naasa MIIIOKOLEpedpo3ua PO3yMOBa BiJICTATICTE,
[ATOJIOris KICTKOBOI CHCTEMH

. . . 03yYMOBAa BiICTAIICTD
Ten-Caxkca B-N-auerunrekco3aminimasa TaHITIIO3H] ,p Y LIl .
M’5130Ba CJ1a0KICTh, CIMOTA

IemarocruieHoMerainis,
PO3yMOBa BIACTANIICTH

XBopooa Himana-ITika chinromieninasa cinromienin

HupxkoBa HeocTaTHICTh,

XBopoba ®abpi o-rajakTosinasa Lepamig 1IaTOJIOr1sl PETUKYIIO-
CHI0TECMAIBEHOI CHCTEMH

[Mopyiienns Mieminizamii

X 0a Kpaboe - i i i
Bopoda Kpadoe p-ranaxrouepebposnnasa raakTouepedposn L HEpBiB, PO3yMOBa BiICTATICTh



Kemo3u — xapakrepusyroTbCs KETOHEMICIO Ta KETOHYPICIO.

IIpuyrHu:

= HECTa4a 1HCYIIIHY,

= B;-aBiTaminos (nediuut HS-KoA);

= Hectaua [IIOK — karamizaropa L[TK;

= HAUIMIIOK aneTwi-KoA, AKui NPUCKOPIOE HAJIUIIKOBUU
CHUHTE3 KETOHOBUX TLII,

= D-aBiTamiHO3, IpyU AKOMY NPUTHIYYETHCSI AKTUBHICTh
nmyckoBoro gepmenty LITK uurparcunrasu;

= HAJUTMIIKOBA KUTBKICTh B PAIIOH] OLIKIB 1 KETOTCHHHX
aMIHOKHCJIOT (JICUIVH, JTI3KH, (CHITaTaHIH, THPO3HH,
TpuntogaH) NpPu HECTAYl B OpraHi3mi ByIJICBO/IIB.

O KNUPIHHA

3 MeZINYHOl TOUYKHU 30Dy

O’KUPIHHA — IIe XPOHIUHE II0JI1ETIONOTIYHE
3aXBOPIOBAaHHS, SIKE OB A3aHE 3 pPAAOM
reHeTUYHUX 1 HEBPOJIOTIYHUX (paKTOPIB, 3MIHU
(PYHKIIM eHAOKPUHOI CUCTEMH, CIIOCOOOM KUTTA 1
Xap4YOBUMU 3BUUKAMU JIIOJITUHU



6 KpUTHYHMX NEPiONiB B PO3BUTKY OKMPIiHHHA 3 XapaAKTEPHUMHU
(paxkTopamMu pu3HKy

B IIpeHATAILHHII epiojl, HepalioHAJILHE XapUYyBAHHS, MOKe BIUIHHYTH HA PO3BUTOK JMTHHH
((hopmyBanHs 2010MIHAIBHOIO 0KUPIHHS Y JaHOI KaTeropii XBOpHX);

B 1epioj okpyriienns (Bik - 5-7 pokiB) Bii0yBaeThes IIBHIKE HAPOCTAHHA

iHZeKcy MacH Tijia, 10 NOB'A3aHO 3 AHATOMIYMHHM J03PiBAHHAM JHTHHH, iioro couiaxizamicro.
BiH cTrae Bpa3iuBUM )i BHHUKHEHHS 0:KHPiHHA;

B Iy0epTaTHOMY Iepiojii HeperyasipHe Xap4yBaHH#, 3MiHA CMAKOBHX 3BHYO0K, TiloIHHAMif y
BJILHHIE Ya¢ 4YaCTO NPU3BOAUTH 10 HAKOMTHYEHHI) JKHPY,
0co0JIMBO Y 1iBYATOK;

y Mosiofiomy Bili (y :xkiHoK - B 15-19 pokiB, y wosoBikis 10 30 pokiB)
CHOPAa/INYHA TiNOIMHAMINA TAKOXK JIyKe YACTO € TPHYHHOI O3KUPIHHA;
B I1epioj] BAriTHOCTI T nic/is MOJIOrB JOCHTH YACTO HAPOCTAE iH/IEKC MACH Tijia;

B IIepioj] MeHOomAay3H, YacTille y :KiHOK, 110 }KMBYTh B iHAYCTPia/IbHO PO3BHHEHHX KpaiHax,
Maca Tijia 30LILIYEThCS, 0 NOB'A3aHO 3i 3MiHOIW0 MeTa(0Ii3MY i 3HHKeHHSM IX (iznyHOl
AKTHBHOCTI.

KNACHUIIKAUIA OXUPIHHA

TTEPBUHHE BTOPUHHE

MOHOTEHHE TTONIN'EHHE e hare
(<2 % xsopux) (animeHTapHO-

KOHCTUTYUiHe)  _ eHAOKpUHHe

(>98 % xBopux)

- |HWi smau

FITTEPTPOZIYHE FITTEPTINACTUYHE




" Normat Mild Severe
artery atherosclerosis atheroscierosis
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3aranbHe MaTepiajJibHe Ta HABAJIbHO-METOANYHE 3a0e3MeYeHHs JeKIIil:

Pob6oua nporpamMa HaBYaNbHOT AUCLUILIIHU

Cunalyc

MetonnuH1 pekoMeHAallll 10 CaMOCTIIHOT poOOTH 3100yBayiB BUILIOI OCBITH

MynbTUME1HHI Tpe3eHTallil

CuryaliitHi KJIiHIYHI 3aBAaHHS

EnexTpoHHuii 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCIUIUTIHU

IIuTaHHA 1 CAMOKOHTPOJIIO:

1. Karabouni3M TpUalUATIILEPOIIIB B aIUIOLIUTAX )KUPOBOT TKAHUHU: MTOCII1I0BHICTb
peaxiiiif, MexaH13MH PeryJisilii aKTUBHOCTI TPUTIIILEPUIINA3H.

2. HeitporymopaibHa perymsiisi JIMOJi3y 3a Y4acTiO aJpeHaliHy, HOpaJapeHaliny,
[JIFOKaroHy Ta 1HCYJIHY).

3. Peaxii OKUCIIEHHS )KUPHUX KUCHOT (B-OKHMCIEHHS); POJib KAPHITUHY B TPAHCIIOPTI

KUPHUX KUCITOT B MITOXOH/IPII.

Eneprernuna BapTicTh B-OKHUCICHHS KUPHUX KUCIIOT B KITITHHAX.

OxucneHHs riuinepoiny: pepMeHTaTUBHI peakilii, 0l0eHepreTuka.

Kerononi tina. Peakmii 6iocuHTe3y Ta yTwimizamli KETOHOBHX TiJl, (hi3l0yiorivuHe

3HAYCHHS.

7. IlopymenHss oOMiHy KETOHOBUX TUI 3a YMOB marosorii (IykpoBuii miaber,
rOJIO/TyBaHHs).

8. biocuHTe3 BUILIMX MKUPHHUX KUCIOT: peakilii 010CHHTEe3y HACUYECHHUX KUPHUX KUCIOT
(manpMiTaTy) Ta peryJsiis nporecy.

9. biocuHTE3 MOHO- Ta MOJIHEHACUUEHUX KUPHUX KUCIIOT B OPTraHi3mi JIFOJUHHU.

10. BiocuHTe3 TpHALMATIILEPOIiB Ta (HOCHOrmiLepuIiB.

11. Merabomnism chinromimiaie.  ['eHernuni aHomamii OOMiHY COIHTOMIMIAIB —
C(hIHT O TO3H.

12. BiocuHTe3 X0JECTEpUHY: CXEMa peakiii, peryJysiis CHHTE3Yy XOJECTEpUHY.

13. lllnaxu OGiorpanchopMalrii xojiecTepuHy: erepudikarisi; yTBOPEHHS >XOBUYHHX
KHUCJIOT, CTEPOiTHIX TOPMOHIB, BiTamiHy Ds.

14, [lupkynaTOpHUN TPAHCTIOPT Ta JCMOHYBAaHHS JIMIAIB y JKUPOBIM  TKaHHWHI.
Jlinomporeinina3a eHI0TeNi 0.

15. JlimonpoTeiHu Tu1a3MM KPOBI: JIIMAHUN Ta OIKOBUM (amonpoTeinn) ckian. ['imep-
JIIIONIPOTETHEMI].

16. IMaTomorii nimigHOTO OOMIHY: aTEPOCKIEPO3, OKUPIHHS.

o 0k

Cnncoxk BUKOPUCTAHMX JIKepeJI:

1. bionoriyna i 6ioopraniuna ximis: Y 2 kH. Ku. 2: bionoriuna ximis: [linpydanux nis
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepmrerno MOH / 3a pen. FO.1. I'yoewkoro, 1.B.
Hixxenxoscbkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximist: Y 2 k. Ku. 1: bioopraniuna ximis: [liapyaauk mms
men. BH3 IV p.a. 2-re Buzg.,, Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hisxkenkoscrkoi. K., 2017. 272 c.

3. Toucekuit fA.I., Makcumuyk T.I1., bioximia momgman. Ilinpyunux. TepHOMLIE:
Ykpmenknura, 2020. 736 c.



Jlekuisg Ne 10

Tema: Meta0Goni3M aMiHOKHMCIOT. 3arajbHl LUISIXH MEPETBOPEHHS aMiHOKHUCIOT
(ne3aMmiHyBaHHsI, TpaHCaMIHYBaHHS, JeKapOoKcuitoBaHHS).OOMIH amiaky: OlOCHUHTE3
CEYOBMHM Ta Horo mnopywmeHHd. Cremiami3oBaHl WLUISAXU MEPETBOPEHHS aMIHOKHUCIIOT;,
CHaJKOBI €H3MMOIIATIi aMiHOKHCIOTHOTO OOMIHY.

AKTyaJbHicTh Temu: Peakiii ne3aMiHyBaHHS pa3oM 3 peakUissMH TpaHCAMIHYBaHHS €
LEHTPAJIBHOIO JIAHKOK BHYTPIIIHBOKIITIIIHOIO METa00J13My aMiHOKUCHOT. B pe3ynbTaTi
MPOLIECIB JI€3aMIHyBaHHSI yTBOPIOEThCS amiak - TOKCHYHA pPEYOBMHA, SKa MiAJSATae
mpoliiecaM TUMYacoBOi 1 KIHIIEBOI IETOKCUKAIIIT 1 BUBOJUTHCS 3 CEUCHO Yy BUTJISI KIHIIEBUX
OPOAYKTIB a30TUCTOr0 OOMIHY, OJHHUMHU 3 SIKMX SIBJIAIOTHCS aMOHIMHI coni. CuHTe3
aMOHIMHUX cojiell B HUpKax 3a0e3neuye MiATPUMAaHHS KHUCIOTHO-OCHOBHOI piBHOBara 1
NOCTIMHICTh 10HHOTO CcKJany opraHismy. Ilpm  gexkapOOKCHIIIOBaHHI ~ aMIHOKHCIIOT
YTBOPIOIOThCSL  OloreHHi aminu, siki € memaiatopamu LHTHC Ta Bonoit0Th TOPMOHAIBHOIO
TIETO.

MeTa: BUBYEHHS OCHOBHUX MEXaHI3MI1B OOMiHY aMIHOKHCJIOT, SIKi € TIePEyMOBOFO JIJIsI
PO3pOOKK METOJIIB Ta 3ac00iB (papMaKOJOTTYHOI KOPEKIil MOPYyIIeHh aMiHOKHCIOTHOTO
oOMiHY Ta (POpMYBaHHSI HAYKOBOT'O CBITOTJISIY MaifOyTHBOTO JIiKaps.

OCHOBHI MOHATTS:
JlezamiHyrouu JeriaporeHasu.
Tpancaminasmu.
Meniatopu 3anajieHHs, ajaeprii.
ApriniHo-OypIITHHOBA AUy Pis.
XBopoba “KIIEHOBOr0 CHUpPOITy”
DEeHITKETOHYPis.
ANKanToOHYPIs.
ATB0iHI3M.

NGO~ WNE

IlnaH i opranizaniiiHa cTpyKTypa JIeKIii:
1. JlezamiHyBaHHS, eKapOOKCUITYBaHHS aMiHOKHUCIIOT.
2. TpancaminyBaHHS.
3. biocunres ceyoBunu. [1ocmimoOBHICTh peakiliil Ta XapakTepUCTHKA (EPMEHTIB.
4. Tlaromorisi CHHTE3y CEYOBHHH.
5. CrenmdivHi MUISXH OOMIHY alUKIIYHUX Ta MAKIIYHAX aMiHOKHCIIOT.
6. IlopymieHHsI aMiHOKACIOTHOTO OOMIiHY.



3MmicT JeKuiiiHOro MaTepiasy

- SHaueHHT 3HaHb THISXIB OOMIHY %<
AMIHOKHCJIOT -
\
1. I3 aMiHOKHCIIOT 1OOy/I0BaH1 01K H; \'”
2. I3 amMiHOKHCIOT CHHTE3yIOTbcsi Oarato OiojoriuHo |
AKTUBHUX CIIONYK; F
3. TopymieHHs 0OMiHY aMiHOKHMCIIOT J€XKHT B OCHOBi §
natoreHe3y OaratbOX HAaOyTUX Ta  BPOHKEHUX .
3aXBOPIOBAHb; =
4. 1lupoke  BUKOPUCTAHHS  BU3HAYEHHS  BMICTY
aMIHOKHUCJIOT, MPOMDKHHUX Ta KIHIEBUX MPOAYKTIB y |
010JIOTIYHUX PIAUHAX U1 11arHOCTUYHUX LIUIEH; -
5. BHKOpPHUCTOBYIOTBCSA SIK JIIKAPChKI MIPENApaTH. w
i
Jzxepesia Ta LIIAXH BUKOPUCTAHHA
AMIHOKHCJIOT B OpPraHi3mi
[ [ | [
Exckpeunis
Biaku ki — CeuoBuna
100r/106y — Lioross
% NH,
Binkn 1,0
ramun ) | QU | oy - _g"z
C 35r KEeTOKHCJIOTH
HHTE3-
500r/n00y ‘ AT®
CuuTtes ) AWTBMiCHi CO,
3aMiHHHUX Sixsost cuoxyss /—L/Bioreni
aMiHOKHCI0T amiHu .
I'em )
Moaiaminn Hyxaeornu :
iTm J A

Kapuitun

T'opmonnu

Kpearun



[lokasHukom  craHy  OLIKOBOIO  Ta
AMIHOKHCJIOTHOI0 OOMiHYy € a30THCTHUM
Oaj1anc

A30THCTHH 0AJIAHC — PI3HUIL MIX KIJIBKICTIO
a30Ta, KUK HAJIMIIOB 3 1KEI0, 1 KUIBKICTIO a30Ta,
SAKAW BUAUIMBCS 3 CEUEK0 y BUIVISAJI CEUYOBUHU Ta
aMOHINHUX COJIEH.

Buam azorucroro danancy

ITo3UTUBHUM (xinbkicts BHALTEHOrO a30Ty MEHIIE HDK TOH,
SKAW HAJIAIIOB) — y MAITEH, BHAYKYIOYHX XBOPHX IICIA Ba)KKOi
XBOpOOHM, JaKTamii, Npu HAAMIPHOMY OLIKOBOMY XapdyBaHHI,

MOYaTKOBIi CTajlii HOBOYTBOPEHHS,

HeratuBHMHM (xinskicts BumineHOro a30Ty OLibIlle TOrO, SIKHiA
HA/IIIIIOB) — MPH BAXXKKHUX 3aXBOPIOBAHHAX, IOJIOYBaHHI, CTApIHHI,
pacnany MyXJIMHH, MaJIOOLIKOBOMY a00 HEMOBHOILIIHOMY Xap4yBaHHI;

PiBHuii HyJ10 (a30oTHCTa piBHOBara) — y

30POBHUX JOPOCIIHX JIFOICH MPU HOPMAIbHOMY Xap4yBaHHI. m
4
[ >



 Mexaui Y e T —_—
MexaHi3m TPpaHCHIOPTY AMIHOKHCJIOT Yerne3 MeMOpaH UHH
RCHCOOH
|
NH,
Antinoxucsaora (noza KIiTHHOK0)
T R e )
Jpmsivas 7777 2 577
" Boinap asmsa S i (“l \ ?HQSH
"Tpasenoxargia™ - — = CO—NHCHCO —NHCH,COOH
) GH,SH ;
§ (CHy, V-I'ny ranin-ipe reisin- o
e O H;NCHCO—NHCH,COOH s Eairariod
_____ - . ?O"A\IHCHCOOH serelsin-ra éoo':
Hocn b=—=(OM2 N\ ypoyradn asine- (6) ALD + P,
I : HNH,  xucrota —_—— —
' SooH | [ e (Tayrationcinmreraa |
H,NCH,COO! ()] “SATO
| ¥ I'lermummrpmc(bepmj Trinym CHaSH
@ CO—NHCHCOOH
RCHCOOH : 3
[ (QHQ)Q y-Tayramirprcrein
CH,SH
L 3pimemerma " - NH, A " CHNH,
2) Aminoxucaora & Tie C‘!(‘)O COOH
(B xmiTHHi) a ALD +P,
H | V- Inyramimprereincimrerasa _J
/ 3 AT®
5-Oxconpoinaza (é”n)'z
d H OOH HNH, " Bignoe.aenns "
OOH (3).(4).(5)
5-Oxconpoin AT® AOD+P
Tayraminopa
KHCI0Ta
~ N e e Sl T A ——

UInaxu oominy AK

\@”mbyaﬂbm

0eKapooKCUNY6aHHa

3a2aibHi

0e3amMiHy6anHa

{ MPAHCAMIHY6AHHA . i
i




OcHOBHI eTany KaTrad0i3My aMiHOKHCJIOT

| - T - T IS T . T . - ol " . .
Je3aMIHYBAHHS — 6101eN1CHHA 0-AGMIHOZPYNU Y 6UIAOI MOAEKYVAU aMIaKa (KPIM MI3UHY | RPOTIHY)

H,N-CH-COOH
- aMiHOKHCJIOTA
R
aMmiak /\
NH; O=C-COOH

R

[ O-KCTOKHCIIOTa ]

)

AMOHIMHHI coul ]

>
['moko3a
| (rokoHeoreHes )

' OKHCHEHHS J10
Exckpenis Keronosi Tina CO:u H:O ‘ )
(keToreHes) '
] <
%

Cunres
AMIHOKHCIIOT

\ — ey ey e, SR x

-

3aranbHi WAAXM KaTaboniamy amMiHOKUCNOT

AMIHOKHCJIOTA

NH; )
/ Jle3aminyBaHHs

I[elcapﬁokcmlynauﬂﬂ
T

AMiHH IlepeaminyBaHHs

Y
0-KCTOKHCIIOTH



Y KMBHX OpratizMax iCHy€ KiJIbKa HLISXIB Je3aMiHYBAHHS AMiHOKHCJIOT.

1
+
1) Okucne R-CH,-CH-COOH 10 » R-CH,-C—COOH
NH, -NH; 0
2) Bi - -CH-
) BixtnoBHe R-CH, (I:H COOH +2H » R-CH,-CH,COOH
NH, - NHj3
y . + HOH
3) lNiapoairuune R-CH,-CH-COOH » R-CH,-CH-COOH
| - NH; I
NH, OH
4) llsixoM BHYTPIilIHLOMOJIEKYJISIPHOI epedy/10BH
R—CHZ-(IEH-COOH » R-CH=CH-COOH
NH, - NH;
5) UHlasixom aeriaparauii (cepuH, TPeOHiH) + HOH
CHy~CH-GOOE —»CH,=0-CO0E CHy G- COOH - CH CHCOOH
OH NH, - HOH NH, NH 3 0

Buau peakiii fe3aMiHyBaHHS
I ! | I

1. Ilpsame:
1.1. Okucue (I71Y);

1.2. HeokucHe (CEP, TPE, I'IC, IIHC);
2. Henpsime (BcCi 1HIIII aMIHOKHCIIOTH)
2.1. OkucHe (TpaHcI1e3aMIHyBaHHS)

2.2. HeokucHe

B



. .

L™ el o NGRS

[Ipsime OkuCHE Ae3aMiHyBaHHS

) B —_

|

Buj peakuii AMiHOKHCI0TA ®epMeHTH, KOEpMEHTH

OxkucuHe
Jie3aMiHyBaHHS

?OOH ['myramaraerigporenasa COOH H,0 COOH
(CH,) ) HAD* HADH+H* | |

2 H
L N S Gz N G o,
| = CNH .
COOH COOH / COOH
I'nyramar H,0

U-KeTorimyTapar

Peaknus fine y MITOXOHAPIAX KITHH 0araTboX TKaHHH,
HAHOLIbII AKTHBHO — Y MEYIHIII.

N . -~ ™ el o S ) RS —
Henpsime oKuCHe 1e3aMiHYBaHHS
AMIHOKHC]I0TA 0 - KeTOIJIyTapar
HADH+H~"
aminorpauncdepasa o | rayravamerizporenasa

0 - KEeTOKHCJI0OTA niyramar




. \ e S e e i I
PeaKulﬂ TpaﬂcaMlﬂyBaHl{ﬂ aMIHOKHCJIOT

TpancaminyBanus — peaxuisi IEPEHOCY aMIHOIPYIH 3 aMIHOKHCIOTH (ZOHOp) Ha
0-KETOKHCIIOTY (akuenTop) 3 yTBOPEHHSM HOBOI (--KETOKHCJIOTH 1 aMIHOKHCIOTH 0e3
NPOMIKHOTO YTBOpeHHs: NH;

Buja peakuii AMiHOKHCI0TA ®epmenTH, KopepmeHTH

TpancaminyBaHHs 3 BinbuiicTe aMiHOKHCIIOT, Tpancaminasa,
0-KEeTOIITy TApaToOM, KpIM JIi3, Tpe, npo dochonipunokcans
yrBOpeHHs [y
R1 R_,_ AMIHTpaHC- Rl R, |
| depaza : -
CH-NH, + C=0 — - €0 + CHNH, |
I | [Tipupokcans- | | =
COOH COOH  gocpar (By) COOH COOH
AMIHOKHCIIOTA 0-KETOKHCJIOTA 0-KETOKHCI0Ta AMIHOKHCIIOTA|

Act
Okcanoauerar —+ F,qy I

Acn  +  oa-keromiytapar

Aar

Anma +  a-keromyrapar [TipyBar + Iy

Mexanizm mpancaminyeanHa 6 MmKAHUHAX

R—?H-COOH e BiJlOK-JI13HH R—$H-COOH R-C-COOH R—C-COOH

I
I Il | —_—
C—H C-H H-C-H
A A X +
NnNAJI® IIAJI® INAM®
?OOH ?OOH - ?OOH H
BiJlOK-JIhTH +HC|-N=C-H<— ?—_N-(i?-H <—$=0 +H;N-C-H
-HOH
CH CH CH
NH 77 nAaMe | 7 TIAM® [ 2 NAM®
?Hz (|:Hz ?Hz
COOH COOH COOH
Bisnok-Jlizun
f + COOH ) OOH coon
i CH-NH, +HAI®" CH, CH,
C-H | —> | + HOH i
CH, -HAJI®H+H' CH, —— (H,
naao | | - NH;3 [
(I3Hz (IZ=NH C=0
|
COOH COOH COOH

I'nyraminosa k-ta  IMiHOI/IyTapoBa K-Ta O-KeTOIJIYTApOBa K-Ta



AMIHOKHCJIOTH CIIOYATKY B3a€EMOMIIOTH i3 (.-KEeTOIJIYyTAPpaTOM 3 YTBOPEHHAM
IJIyTAMIHOBOI KHCJIOTH i BIANOBIHOI KETOKHC/JIOTH, a MOTIM IJyTamMiHOBA
KHCJI0TA NiIA€THCH OKHCHOMY /e3aMiHyBaHHIO (TpaHC /Ae3aMiHyBaHHS).
BpaxoByioun 000poTHICTH peakuiil TpaHCaMiHYyBaHHS i le3aMiHyBaHH#, ICHY€
TPaHcpeaMiHyBaHHSA (CHHTE3 3aMiHHMX aMIHOKHCJIOT)

Tpanuc- [ayramar-
: i eriiporenasa
AMiHO- - AMIHa32 AJID .nyTamaTﬂ o +HAJI+HOH
KHCJI0TA > -HAJI® -NH,4
o—Kero- AM® o—Kero- +HAJIOH+H +NH;
KHCJIOTA rJayrapar ~HA/IH+H "-NH;

ByriieneBi 3aJMIIKH aMIiHOKHCJIOT BKJIIOYAKOTHCA B OIOCHHTE3 IVIIOKO3H
(rnikoreHHi aMiHOKHCI0TH), miIawThess okucaeHHo y LITK 4gepe3 mipysar,
aunerun-KoA, okcanoauerar, a-kerorjyrapar i cykuunii-KoA.

Peaxiiii TpaHCaMiHyBaHHS BUKOHYIOTb

BaXKJIUB1 (D131070T14HI (PYHKIIII:
[ { l I

* 13 0-KETOKHCJIOT CHHTE3YIOThCS aMIHOKUCIIOTH, HEOOX1/IHI
JUIS JKUTTEIISUIBHOCTI KIIITHH;

* B110yBa€THCS MEPEPO3MOLT aMIHOTO a30Ty B TKAaHMHAX Ta
opraHax;

° IIOYMHAETHCS Kara0oai3M OUIBIIOCTI aMIHOKHCIIOT —

nepiia CTajiisi HeMpsMOro J1€3aMiHyBaHHS.
4
y



Jexap0okcHIyBaHHS — BiAlCIVICHHS 0-Kap0OKCHILHOI
rpynu, 3 yrsopeHusim CQO: Ta 0ioreHux amiHis.

1 1 1 1 1

R
| Jexapbokcunaza [T |

H—C—NH2 R CH,
| |
COOH / NH2

CcO2

[ AMIHOKHCIIOTA [

biorenuii amin ]

B mnponeci aexapOOKCHIyBaHHS aMIHOKHCIOT CHUHTE3YHOThCS
Heiipomeniaropu ( cepomonin, dogamin, IAMK), ropmoHu
(nopadpenanin, adpenanin), peryjsitropHi ¢gaxkropu MmicueBoi

ail (cicmamin).

Hexkapookcunyeanns aminoxkuciom
5 S " 7 " A M—
1. a-nexapdokcuayBanns (YTBOpIOThLes diorenni aminn i CO2). Karaaizyors

a-nexapboxcuayBanus jexapboxcuaasn (kogepment nipuanokcanngocdar)
R—?H—COOH ——————® R—CH;—NH,

NH, e
2. w-aeKkapooKCcHAYBAHHA (ANKApOOHOBI aMIHOK-TH YTBOPIOIOTHL HOBI aMiHOK-
™iCO2)

(|700H

<|:|-|2 > fIJHa

CH—NH, ~-€O: CH—NH,

I

COOH COOH

3. nexapdokcuayBanust i3 TpancaminyBanusM (YTBOPHOE€TLCH ajabjaeria i
AMIHOKHC/I0TA, 110 BiANOBIAAE KETOKNCI0TI)

‘Ill 'I(z 72 R,
(.I':H—NHz > <|:=07)> ?H—NH, + (|:,/o

. 2 —H
COOH COOH COOH

4. NeKapOOKCHIYBAHHS 3 KOH/JACHCALIC JBOX MOJeKY. (cHHTe3 &-
aAMiHOJICBY. TIHOBOT KHCJIOTH i3 riainuny i cykuunia-KoA nia yac cunresy remy)

coon CooH

COOH | ’

| C"Z (Hz

CH,—NH CH, | CH
loow  * O TWSKen I Tcor dm
- 2 - 0A =C S
COOH % £ ?=0 CO, (I_o
e " SKoA CH-NH, CH,
Cyxkunnin-KoA COOH NH,

a—amino-B—kero- S-aminosieByJlinosa K-1a
aauniHoOBAa K-Ta

Posnaj Giorennux aminis BiadyBacrecs masixom iX OKHCHOIO J1€3aMiHyBaAHHS
3 YTBOpeHHsIM Biinosiinoro aawjgeriny i amiaxy. Karanizye peaxkuiio ®AJl-
3J1€2KHA MOHOAMIHOKCH/1a32,
o]
+ DAL +HOH /

R—CH;—NH; ———» R-CH=NH ———» R-
2 2 ToAlH, NH, R C\H



JlexapOOKCHIIYBAHHS ICTUAMHY, [IyTAMaTy U TPUNTO(aHy

! 1 1 1

CO

< licruaun lLl\lPU()l\LH 1asa L j

lNicruaun

licramin
Layramar ['nyramaraexkapbokcuna3za [T FAMK
Hexapbokcunasa ITHI "
Tpunrodan Ceporonin
HN Bioreuwnuni amMiHm
\ OH
N
N\ NH OH  coon
I
0
CH, CH,
| F |
CHz-NHz CH2
Ticramin hy !
CH,-NH, <|3Hz CHz—-NH,
rlle CepoTonin CH,-NH, FAMK
C=NH i Jopamin
—NH
ok s CH,—NH
9“2 9”2 | 2 2
CH2 (I:H2 ?H2
|
CH, CH, ?Hz
|
CHz'NHz CHz_NHz CH2_NH2
ArmMaTuH Kanasepun

Ilyrpecunn



II)KCpCJIa Ta CIIOCOOM 3HEIIKOIKEHHS aMiaKy B pi3HI/IX TKaHUHAax

I I [ I I

Biorenni aminn AMIHOKHCIIOTH Hykieotuan

/

['auTTs OLIKIB %\j

YTBOpEeHHA BiJIHOBHE aMiHyBaHHS
aJlaHIHy

Cunres Cunres

CCYOBHHH ryTamiHa-
(~25 r\nody) aMilyBaHHs YTBOpeHHs

Amiak \
‘// | \ YTBOpeHHs ITyTamary —

aMOHIHHHUX CcoJieH
M’si3u, (~ 0,5r\106y)
MO30K Ta
1HOI
TKAHWHHU
: > ;
)—

Toxkcu4HICTH aMmiaKy

] | I [

< VYTBOpeHHa Benukoi Kkuibkocti  NH,” moxe
NPU3BECTU J10 3pylieHHS pH KpoBi B Iy)HY CTOPOHY
(ankano3y). AnKajlo3 HETaTUBHO CKa3yeTbCsl  Ha
Tpancnopti O, B TKAHUHU T€MOIIIO0IHOM, B pe3yJIbTaTl
40ro BUHHUKAIOTh TIITOKCHYHI SIBUIIIA Ta
HU3bKOCHEPTETUYHUM CTaH y KIITHHAX, HacamIiepes
T'OJIOBHOTO MO3KY.

* Bucokuii BmicT NH; B TKaHMHAX 3HUXKY€ KIUIbKICTb
0-KETOITIyTapary, TaK SIK BIH 3B’SI3y€ HAAIUIIOK aMiaKy
Ta IMepeTBOproe Ha riayramar. lle mpusBoguth 10
OPUTHIYEHHSI OOMIHY aMIHOKHUCIOT (TpaHCaMIHYyBaHHS)
1 [ITK (rimoeHepreTHUHM CTaH)



TokcHUHICTH amiaKy

I I I I

< I'imepaMoHiiiemMisi MIICUIIIOE CHUHTE3 IIyTaMiHA 13
ryrTamMarta B HEpPBOBiM TkaHuHI. BMicT miyTtamary
3HIKYETHCS, 10 MPU3BOAUTEH O MPUTHIYEHHS CHHTE3Y
OCHOBHOT'O TaJIbMIBHOTO MEAI1aTopa - Y-aMIHOMAacCIsHO1
kuciotu (FAMK) niag ni€ro mytamaraekapOoKCuIasu:

I'myramar — I'AMK + CO,

B pesynbrari BigOyBaeTbCsl MiJIBUIIEHHS HEPBOBO-
M’5130BOTO 30y/PKEHHS Ta BUHUKAIOTh CYJOMH.

TokcHYHICTH amMiaKy

< CynoMHI HamaJu MOXYTh OyTH TaKOX HACIIIKOM
npuraideHHs poboru Na*, K*-ATdazu, mopymieHHs
TpaHcMeMOpaHoro nepeHocy ioHiB Na®™ u K™ Ta mnpo-
BEJCHHS HEPBOBHUX IMITYJIbCIB.

Jlna 3HmwkeHHs koHueHtpauii NH; y xposi Ta
MOJICTIIICHHS CTaHy XBOPUX PEKOMEH TYEThCS
MaJI00iIKOBa  JlieTa Ta  BBEACHHA  META0OIIITIB

OPHITHHOBOTO LUKJIY (apTiHIH, HUTPYJIIH, [JIyTamar).



- . . e B e N T —— —— »
3HEeIIKOUKeHHsI aMiaKy — peakKlisi aMilyBaHHS
I | | I l

(CH,),
&H NH [‘nyramincuHTETa3a (FHQ)Q
—-NH, >
COOH R GH -~ NH,
AT® AJID + P, COOH
I'mytamar Imyramin

Bin0yBaeTbcst y BCIX TKAaHMHAX OpraHizmy, (EpMEHT BOJOJIE€ BHUCOKOIO
CIIOPIAHEHICTIO 10 amiaky. [ 7ymamin - HEUTpaJibHa aMIHOKHUCIIOTA, HAJAXOIUTh
3 TKAHUH B KPOB Yy BEJIMKHX KUIBKOCTSIX. OCHOBHI NMOCTaYaJIbHUKU TIyTaMiHY
M'I31 1 MO30K. 3 KpOBI IIyTaMiH TMONIMHAETHCS HHUPKAMH 1 KIITHHAMH
KUILICYHUKA

- N o D e, ) ~c— I
BigHoBHe aMiHYBaHHS (-KeTOIIYyTapaTy

(Bin0yBa€THCSH B OCHOBHOMY B MO3KY)

1 I I T I

NH,

a-Kerormyrapar k , Imyramar
rIyTaMartaerij-
pOreHasa

Lls peakuis #J1e 3 HE3HAYHOIO MIBUKICTIO, HEPMEHT BUKOPHCTOBYETBCS JUUISL HENPSIMOTrO
JIe3aMiHYBaHHS aMIHOKHCIIOT.



YTBOpeHHsI aMOHINHHX COJIeH

I I I I

Hupku

I{s peakmis BaxuiMBa SIK MEXaHI3M perymsuii KHCIOTHO-IyXHOro Oamancy B oprasismi. Cunres
DIyTaMiHa3H HUPOK 1HAYKYEThCS MPH allu031, aMiak, II0 yTBOPIOETHCS, HEHTPaIizy€e KUCI MPOAYKTH 0OMIHY i

r.IIyTaMiH I'nyraminasa

a-Kerormyrapar —

H,0

H™,|, A~ Amionn(Cl.SO;})

NH,A

!

Exckpeunis

AMOHI#HI col

T

Y BUIUISIII AMOHIHHHX COJIEit €KCKPETYETBCS 3 CEeUeHO.

N - > e D T TSS—— K

BioJsioriuna pousb riryramina

Binknu
/ [Typunn
[TipumiguHu

Acnaparis

\ AMiHOIyKpH

[ mroko3a



- A T s T R T —— A

—

Exckpeuisi KiHleBUX NPOAYKTIB A30TUCTOr0 OOMiHY

HUPKAMH IIPH HOPMAJILHOMY OLIKOBOMY Xap4yBaHHI
[ [ [ I I [

AmMoHIiiHI comni 3%

Vparu 1,5%
()
/ Im;i cnosyku 4,5%

Ce4yoBHHA

biocuHTE3 Ce4OBHHM - OPHITHHOBUM IUKJI

I l 1 | |
Co, NH,

- H,O "
IMeuinka < Kapbamoindocdar —
2ATO cuHTeTasa l
2P1 +2AJ1d
o
C|'=O
0 NH,
Kapbamoindocdar C=0
NH, |
(CIH ) TIH
273 -
HlC— NH ‘/Pl @ = (C|H3)3
: Opnituakapbamointpandepasa HC— NH,
MiTOXOHﬂpiﬂ sooH COOH
(ManI/IKC) OpHniTiH

Hutpynin




BiocuHTE3 CeYOBUHHU - OPHITHHOBUM IUKJI
[ I I

ATD |
PP + AJlo+| (3 <|3Hz
AprisiHo- COOH
CYKIIMHAT-
J Acnaprar
CHHTCTA3a
NH, ?00H
N
;e
ApriHiHCyKIMHaTIIa3a NH (|:H2
Zh (CHy); ~ COOH

H(Ij — NH, COOH
- COOH e I
Aprinin gl—l coor

é ApriHiHOCYKLMHAT
OOH
dymapar

[{ukn pereHepaui'i acrlapTaTy, cnpsmce}mﬁ 3 OPHITUHOBUM IUKIIOM

T T

Kpos -KeromyTapaT AMIHOKHCIIOTA,
['myramar Kerokucnora,
2AT<I)

2AJ1D NAD™
Kap6amoindocdar
Opuitun > urpymnin
" AT®D
CEYOBHUHA OPHITUHOBUHA
AM® Acnaprar
ITi AK
ApriHia « ApriHiHOCYKIMHAT e
a-KI"
OTK @ [myramar
Ananin Kero-
®) k-ra
dymapar Manar TT Oxkcanoauer

NAD™ NADH



biocuHTE3 CE4YOBUHHU - OPHITHHOBUN LUKJI

NH, + HCO,
24TP Ceuosuna € BOJI0OPO3UHHHOIO
o[PS CIOJIYKOI0 MEHII TOKCHYHOI0 HiX aMiak.
SADE 22NN BoHa 10CTABISIETLCS KPOB'I0 Y HHPKH
0 KapGamingocdar i BUBOAMTLCH i3 ceuero. Y HopMi ii BMicT y
H,;N—C—OPOH, . KpoBi cranoBuTh 3,5-6,5 MmM.
" Lo 3a o6y 3 opramisMy OIMHH
. fH ); # ote 3 —— BHAIsIETBCSE B cepeansomy 30 ¢
(CHa : ceuoBHHH, IO ckiaajzae 80-90% ycnoro
Goon h

) .
0 GH-, a3oTy B cevi.
H,N=C—NH
Arginase ! COOH

NH, CeIOBHHA ATP oo
<|:=NH il
e \:‘H AMP + 2 Pi *—jg Z 2:;:“2
(CHas acmaprar
?H_NHz rlqlm (l:oon
COOH ?—N 1 CIH
k r‘m (|:H1
(|CH7) COOH
COOH CH—NH,
doom <l;oou APriHIHO CYKIHAT
Fumaric Acid
R R o, ESE——
e " BiocuHTe3 3aMiHHIX AMIHOKHCIIOT =
Fnioxo3a

() -
(DOC(bOI‘HludeT > m <
) Ananin Mcmoum

[Tipysar

Anerui-KoA
CO,

! IITK

Cykunnar Cyxuunin — KoA

N —




CnaakoBi nopyuieHHst

OPHITHHOBOI'0 LIUKJIY TA IX OCHOBHI IPOsIBH

T Merabonitu
Ui s g
3axBOpIOBaHHs Hedexr dpepmen KuiniuHI nposiBu
P tbexT Qepuenty yCHnaaKyBaHHA P KpOB ceya
ITpoTsarom
I'inepamoniiiemisi, 1. Kapbawmoindocdar AyTOCOMHO- 24-48 e L
3 ICTIs Ana | Oporar
Tun I cuHTerasa | peLeCHBHUI
HapPOJKEHHS NH,
KOMa, CMEpPTh
" I'inoroHis,
. No— . . 3enieHui Iin
I'inepamoHniiiemisi, 2. OpuituHkapbamoin 3HHIKEHHS gy
Tan II TpaHcdepasa 3 TOJIEPAHTHOCTI | Oporm
p p X-XpoOMOCOMOIO P NH,
J10 OLIKIB
['imepamoHniiieMis
[ T T T o

3aXBOpPIOBAHHS TMEYIHKM (TemaTuT, IUpo3) abo ChagKoBUMA
nedext ¢epMeHTIB 3HENIKO/DKEHHS aMiaKy MOXYTh BHU3BaTH
H1BUIIEHHS BMICTY aMiaka y KpOB1 — II€paMOHiiieMii0

Binomo 5 cnagkoBux 3aXBOpIOBaHb, 00yMOBIEHHX JA€(EKTOM 5
(bepMEHTIB OPHITHHOBOTO LUKITY:

» T'inepamoniiiemuis I ta Il Tuny

» Lutpyninemis

» APpriHIHOCYKIIMHATAUYPis

» T'inepaprininemis
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1"
H2N—'(I3H C—-OH
CHOH } COOH
CH, <120,
———
TpeoHin o & s /H COCH
. 0, + .
TPCOHIHAB01A3 1l -NH, HOH c=0 Hlasaesa k=ra
gl ol S
TINUMHOKCHINIR +
H COOH - H-COOH + TFdK
TJHIHH Faiokenaosa Mypammna k=ra
R=Ta
HAJADH + H'
HAJID'
N*, N'“ CH,- OH - TT®K =
bAerizAeriaporenasa NS, N'"- CH, - OH - TTDK
| ‘.?
o HN-CHC~OH
anerar CI:HZ -CO, ?HZOH (':HZOH CHj
_—
+HSKoA CH,NH 2
s OH 2 : 2 CHz -'N < CH;,
-Agi:oﬁ CepHH Koaamin Sonia CH3
Tioxinaza -HOH
=C—-COOH
NH HaC=
3 NH,
g0
N,
SKoA
auerna=KoA +HOH
v - NH
HC~C~COOH —d—w y4,c~-C~COOH
NH 1
nipysar
— “ OBMIH OKPEMUX AMIHOKUCJIOT
) O=C NH-CH- CH:SH Uscrein
Finmsoxciviasa 7 o OOH I |
-0 -0 C=Q —* f [lasacsa k-1 CH: Cc=0
NH» -H:O0 ! COOH | I
CH:NH: COOH  +'h0: CH NH
I Maiokcuaosa -Cn HCOOH~TIOK —» I &'H.
K-10 Mypatut f HNH:2 ' 2 Faioun
COOH v
Fiton S HAOHH" o COOH COOH
—_——————» N'N®.CH:-OH-TToK
-HAJl® Cayravinoss k-ra
CH:NH: CH20H CH:SH LincremimokcuncHasa CH: SO:H
+ N N CH:—- OH-TT oK ] | - i
CHNH2 CHNH: CHNH:
-TroK | | I
COOH COOH COOH COOH
o Cepun Uncrein Hucreincyanpinosa
Kucaora
CH:0H /0 ,0
| CH: CH:~S=0 CH:-S -OH CH:~S-OH
CH:O0H CH:0H / |~ | N | N
I Lo | =3(CHy, CH:-N__CH OH o o
CHNH: CH:NE: ~ CHNH: — CHNE: —  CHDE:
| CHs €02
Co0H Koaamin Xoaln | |
Cepun COOH COOH
Hucreincyanpinona Hucreinosa Taypun
CH:OH CH +HOH CHs KNCAOTA KHCAOTR
| — 1) gy !
CHNH: -HOH C=NH -NH: Cc=0
| | | CH:
COOH COOH COOH |
Cepun Mipysar CH:-S-CHs CH:- S - pubosa - anenin
I |
CH:-SH HS- CH: +HAN CH:- S - S —CH: CH: CH:
I | _ | ! - ATO +HiPOs+ HP:Or
CHNH: CHNH: < CHNH: CHNH: > CH NH:
! ! sHAHe | !
COOH COOH COOH COOH COOH COOH
Hucrein Hucrein Uucrun
Mernonin S - aaenosmamerionin

. OBMI
(o}




- . OBMI

METABOJIIM APTIHIHY

Cunres cevomnm Cunrrey xpearmmy

biocumnres xpearuny

Yrsopenns
unTpyainy

I'encpanin NO

YTBOPCHIE ArMaTIIY

™
g 8
™o e
GHe CH-NM,
cooH ¢‘;°°..
Aprisin it Tyasimmouer  Opaimu
NH: NH:
l-xn é-\'u
iﬂ - (-CHY (S,
dus, &
doon OOH
yani, Kj
# -
NH, fﬂ“"’ b N %s:\'a
%AH ~At® ?‘NH -AdD c|=\:n F—cH,
N—CH, — N=CH; —————a= N—CH,—" (§,
¢, sane Ly, -AT® du, -non
doon ¢oon doon ®
Kpeaman Kpeatmipocdar Kpearun Kpearmmin
Vrisopennus oxcuay azory ﬁ
o
N —oH N—CH,
HN- cu—! —~oH HN—cH—&-OH e ‘I: 5
du, é CH;
o ]
J:H ‘J"“: J:u, €0, <I>Hx
b, oo, cu .o L, b
SHAJ |~
‘ HAS » | TN
C =NH é -0 tlf—NH (|:=uu
2 NH
NH, = NH; NHz
Aprinin Huwrpyain aprisin anava

Kinypeninopuii
nuiax (95%)

OBMEH QEHHIAJIAHHHA H THPO3HHA

HaN— cng-ow H~N-CH 'bm Hy N-CH I:.ou w,n—cu, HN- CN’
e, et
O = = o,
HO' HO' HO'
Someranann OH oH OH
Tpo oea g wapaTperaT

I

9
J T
\

R e (A

.
[
HO
= HOOC-C=C-C~CH; —CCH: —COOH
oM LER:) 8
R anbsiesunmd maschaeroaeTa!

.
HoOC-C=E-C~CH; —~C&H; —coom
4 8 8

H
¥ - \o
HOOOC = C-COOH HyC-C ~CH; —COOH
H

CHz'CIH’COOH CeporoninoBuii

0 NH, nuisx (1%)
N
H (@)
TPUIITO®AH
CO—CH,-CH—COOH HO
2 CH,-CH—COOH
/O NH, I | I!IH
NH— N ’
& s H
q;opummnypemn S-okcurpuntodan
*HOHN____ ncooH
co,
CO—CH,-CH—COOH HO
| CHZ—CHZ
NH, | | |
NH, N He
KiHypeHin H
COOH S-OKCHTpHITAMIH
+HO \EE—CH/ (cepoTonin)
NH2
COOH = COOH
NH, Sn

AHTPAHLIOBA KHCJI0TA

HIKOTHHOBA KHCJI0OTa



CHOAJKOBI XBOPOBU
AMIHOKHACJIOTHOI'O OBMIHY

(Aminoayuoonamii)

. AINIKAITTOHYPIA

. AlIbBIHISM

TUPO3VHEMIA | TUTY
TUPOSUHEMIA Il TUMY
MPOMNIOHOBA ALUMAOEMIA
METUIIMAJIOHOBA AUVMAEMIA

XBOPOBA I3 3AMNAXOM CEYI KNEHOBOIO CUPOIMY
(MSUD)
OEHINKETOHYPISA (OKY)

ot S =

o

Jindepenuiiini npuzaaxu TIMTEPAMIHOALIUJEMIN
Cnenudgiunuii 3anax cedi Ta Tijia

* «Conoaknn» — JleMumHo3

* «BapeHoi kKanyctu» — Tupo3suHemis |

* «IMiTHUX Hir», «cupy» — [30BanepiaHoBa auuaypin

* «Kotayoi cevi» — 3- rigpoKkcu-i3oBanepiaHoBa auumaypin
* « Muwauynin» — OeHinkeToHypinA

* «PnbHMIN» — TMpPO3MHeEMiIs I

* 3MiHa KONbOPY Ha NOBITPI - aAKaNTOHYpIA



IopyieHHs1 00MiHY METHOHIHY

* LLUCTOTIOHIHYpIA — XapaKTepuU3yeTbCA BUAINIEHHAM LUMUCTATIOHIHY 3
ceyeto. Lle npouec cnpuunHeHni 6AOKyBaHHAM peakLii po3naay
LUCTOTIOHIHY HA FOMOCEPUH i LUCTEIH.

* [OMOUMUTUHYPIA —€ HACNIAKOM CNAAKOBOI HECTaul LMCTaTioH H-[I-
CUHTETa3u, rinosiTamiHO3IB Bs, Bs Ta Biz;

ATD DD+ D

CH, GHs R R-CH,
; 5" —CH A H3——CH, AneHin
| U I ~—0 LL. ' ©
CH, - = (CH, CH,
I °  Memuoninadenosui- . &n
CH, rancihep aza CH H S n
[ my q I OH ! OH
CH-NH, CH-NH, OH Memur-  CH-NH, OH
(l_'f)U” C COOH (SAM) Hpﬂ'"f@‘ﬂ?ﬂ'?ﬂ COOH {SAI’}
- N . =
MeTHoHIH : / R Lan S~ HO3HIMETHOHIH S-aeHO3HATOMOIHCTETH
A TIrdK mernn-TTdOK
FoMOUMTUHYPIA sH tH0 \ P orass
meTHI-B 4 12 CH.
I%H: CH,OH 0 Anennn
FﬂHGl{HI’.‘ME‘HIMEHHL’?HFJ ﬂ'ﬂl:‘tﬁ‘ql‘ a3 (IJH'NH_'.‘
COOH H
OH TomouHcTEH OH OH
SH nI:H H,0 H,c—s—cH, Ol AJIEHO3HH
| 1 [ |
CH, + on CH~NH, CH, CH,
1 - ‘) I~
= I COOH 'H-NH. -
CH-NH, CH-NH, B, CIH NH, B, CH-NH,
COOH COOH _ f-flmH H,O COOH
Hucrein  omocepus Hucrarionin Cep
o Krj Hucmamioniniiaia Hucmamionincunmaza
rn " " . [
Y =Y UuncToTioHiHypis F'oMoUMTUHYPIs
CH,4
o
CH,
it
C=0
I
COOH

aneda-KerobyTupar



beHinaueTuarnyTaminy.

~y - T —— ‘_

"Kinacnuna ®eHiIKeToHypist

* CnagKoBe 3aXBOPHOBaHHSA, NOB'A3aHe 3 MyTaLiAMM B reHi
deHinanaHiHmoHookcureHasu (yactora 1:10000
HOBOHAPOAKEHUX), AKI NPU3BOAATL A0 3HUKEHHA aKTUBHOCTI
dbepmeHTy ab0 NOBHOI MOro iHaKTUBALji.

Binku OH
i \ 0,
Binkt — LI.» Peakuis HeobxigHa ans
TKaHUH Fe2* BUAANEHHS HAAULLKY
i ; deHinanaHiHy, Tak sk
CH, CH, : s
| i BUCOKI KOHUEHTpaLll noro
”‘f“NHz ”?—'NHz TOKCUYHI AN KNITUH.
COOH COOH
®deH Tup
Deninananin-
MOHOOKCUZeHA3 A
Tup o3un-
aminomp ancehep aza
HAJIH, HAJT"
a-KI' ray
i
CH, CH, .COOH
i i (eniurakrar
HCl‘—NH3 $=o
COOH COOH Fan H,0
den penin- H,0 CO> LZ»
nipyBar = &
Mpwn 'iDH‘y' KOHUEeHTpauia ®PeH NigBUuLLLYETHCA B KPOBI Y CH, CH,
20-30 pas3is, B ceyi 8 100-300 pasis, y NOpPiBHAHHI 3 | | H H
: COOH O=C—N—C—COOH
HOPMOIO. ;
. L deninamerar CH
B KpoBi Ta ceyi NiABMLLYETLCA BMICT MeTaboniTis [
anbTepHaTUBHOro WANaxy: ¢eHinnipysary, CH,
deHinauerarty, GeHinnakTarty Ta CONH,

DeHianeTHATIIy TaMiH



. IMopymiennsrooMiny THpo3uHa ——  *

1. XBopo6a MapkKiHCcOHa — pa3BMBAETLCA BHACNIAOK 3arnbeni godpamiHepriyHmnx
HEMPOHIB Yy YOPHIN PEeYOBUMHI Ta iHW. AodpamiHBMICHUX 0BNACTAX MO3KY Ta
3MeHLeHi BMICTy godamiHy B XBOCTaTOMY A4pi Ta WKapanyni. Yacrorta 1:200
cepep nogen gopocniwe 60 pokis.

CynpoBOAKYETLCA aKiHESIELD,

periaHicTbio Ta TPEeMOpOoM; - JKopeTkicTs i
15 9 Tpe.\nimm ro/1IoBH
Haxnan
OH 0, OH co, OH BHepen
OH OH 5K E
OPCTRICTH 1
H‘V TpeMTiHHSA
2+ KiHIIBOK
Fe B6 HorolayBaHHus
PYK
CH, lcnz (|:1{2
H?—NHZ HC—NH, H,C—NH,
COOH Jdodamin 3MiHa X01H { §
(0°0) KOPOTKHMH Y
Tnp I[ A KpORaMH d /
Tuposun- HODA- , .

+2. AnbbiHizm — p0o3BMBAETLEA 32 CNAAKOBOI BiACYTHOCTI abo 6aokaaun
TMpo3unHa3u (1:20000). MposaBAAETLCA BIACYTHICTIO NirMeHTaLi WKipwy,
CITKiBKM 04eM i Bonocca

Icnye dararo
pizHOBHIB
anbL0inizmy

H

OH OH O
0, z
OH = COOH. ir====7 > Eymeaaninu
4» o N (4OpHI 1 KOPHYHEBI)

Co?"
JJODAxpom
Cl‘Hz $H2 N
H$_NH2 HCI'_NH: "\ Nes I e » eomeaaHiHn
COOH COOH H(I —-(‘ g (3K0BTI, Y4ePBOHO-KOPHYHEBI)
Tu DA I H,
P A0 COOH

Tuposunasa i BensoTiazun



3! Anka NTOHYpis — pa3BUBaETbCA BHACAIAOK Aeﬁw AlOKcurEHasf'
FOMOreHTU3MHOBOT KUCNOTU. KNiHIYHMM NPOABOM € NOTEMHIHHA ceui
Ha NOBITPi, OXPOHO3, APTPUT;

Tup o3un- 2idp okcudpeninnipy éam- dloxcuze'uaxa -
aminomp anchep aj'a diokcuzenaza 20MO2EHMUIUHOBOT
ol OH Kuciomu
a-KI" l'"ly 0, Fe2*
git. C, Fe?* fi Hooc” 0% “¢-coon
CH, CH, OH <
I ] dymapuianeroaneTar
HC—NH c=0 ["OMOreHTH3MHOBA
| : | KHCIIOTA (‘OOH / \ CH
COOH COOH 3
Tup n-riipokcHpeHi- "
nipysar ?H (I:H’
! | -
COOH COOH
Dymap urayemoayeman-
2idponaza
' e < — — T — T —— =

XBopoﬁa Ku1enoBoro Cupony

<> Bpo/mkenuii nedext MeTabomi3My aMiHOKHCIIOT, 10 TIPU3BOJHUTH 10 MOSIBU B Cedl
BEJIMKOI KUIBKOCTI BaJIiHY, JICHIIMHY, 130JI€HIIMHY Ta ajI0130IeHIIMHY, BHACTIIOK
4Ooro BoHa HaOyBae 3amaxy KJIEHOBOTO CHPOILY.

+ CnagkoBe 3axXBOPKOBAHHSA 3 ayTOCOMHO-PELIECUBHUM TUMOM YCNaaKyBaHHS.

» 3yctpivyaetbes 3 yactotor 1 Ha 120-300 TMC. HOBOHAPOMKEHUX

* [lepBuHHMIA BioXiMivHMIA AedeKT NOB’A3aHNIA 3 BiACYTHICTIO YU Pi3KUM
3HWKEHHSIM aKTUBHOCTI (hepMEHTHOI cUCcTeMU, sika 3abesnevye oKucHe
AekapbokcunysBaHHA TPbOX aMiHOKUCHIOT - NEeNLUHY, i30MenLMHy Ta BaniHy.

* B pesynbrati B OpraHiaMmi HakOnuU4yrTbCSA Lii aMIHOKMCNOTH Ta IX NONepeaHUKN.
HanbinbLw natoreHo HakoMUYeHHS NENLUHY.



3aranbHe MaTepiajJibHe Ta HABAJIbHO-METOANYHE 3a0e3MeYeHHs JeKIIil:

Pob6oua nporpaMa HaBYaIbHOI IUCLUILIIHA

Cunalyc

MeTtonnuH1 peKkoMeHAAllll 10 CaMOCTIIHOT poOOTH 3100yBayiB BUIIOI OCBITU
-  MynbTUMeniiHi npe3eHTanii

CuryaliitHi KJIiHIYHI 3aBAaHHS

EnexTpoHHui 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCHUIUTIHU

IIuTaHHA 118 CAMOKOHTPOJIIO:
1. Ilyn BIIbHHUX aMiHOKHCJOT B OpraHi3Mi: IUISXUA HAJXO/KCHHS Ta BUKOPUCTAHHS
BUILHUX aMIHOKHCJIOT B TKAHUHAaX.
2. TpaHcamiHyBaHHSI aMIHOKHMCIIOT: peakiii Ta ix 010XiMiYHe 3HAaYeHHS, MEXaH13MHU Jii
aMmiHoTpaHcdepas.

3. Ilpsime Ta HenpsiMe ne3aMiHyBaHHS BUIbHUX L-aMIHOKHUCIIOT B TKAHUHAX.

4. JlexapOokcumtoBaHHs L-amiHokucnoT B opraizmi moauHu.  Diziojoriyxe
3HAYEHHS YTBOPEHUX MPOAYKTIB. OKUCICHHS O10r€HHUX aMiHiB.

5. lllnaxu yTBOpEeHHS Ta 3HEUIKOMXKEHHS aMiaKy B OpraHi3Mi.

6. biocuHTe3 ce4OBMHM: MOCIIIOBHICTh (PEPMEHTHHUX peakiiiii 610CMHTE3y, T€HEeTUYH1
aHomaJii (pepMEeHTIB IUKITY CEUOBUHHU.

7. 3arangpHl HUIIXHM METa0O0dI3My BYTJICIEBUX CKEJETIB aMIHOKHUCIOT B OpraHi3mi
O UHU. [ TIOKOTeHH1 Ta KETOT€HHI aMIHOKHUCIIOTH.

8. biocuHTe3 Ta GioyioTiyHA POJb KpeaTuHy 1 KpeaTuHpocdary.

9. TI'myrarion: OynoBa, 6iocuHTe3 Ta 610JI0T1UHI PYHKIIIT TITyTaTIOHY

10. CnermianizoBaHi IUISXH METa0O0MI3MYy ITUKJIIYHUX aMiHOKHCIOT — ()eHIJIallaHIHYy, Ta
TUPO3HHY.

11. OOMiH ITUKIIIYHOT aMIHOKHCJIOTH TpunTodaHy Ta HOro CrajakoBl €H3MMOMATII.

Cnucok BUKOPUCTAHUX JIKepeJI:

1. Bionoriuna i 6ioopraniuna Ximis: ¥ 2 xH. Ku. 2: bionoriuna ximis: [ligpydanuk s
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepxeno MOH / 3a pen. 10.1. I'y6epkoro, 1.B.
HixxenkoBcrkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [liapydauk mms
men. BH3 IV p.a. 2-re Buzg., Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hixxenkoscpkoi. K., 2017. 272 c.

3. Toncekuit fA.I., Makcumuyk T.I1., bioximis momgman. Iligpyunux. TepHOMLIE:
Ykpmenknura, 2020. 736 c.



Jlexkmisa Ne 11

Tema: biocuHTe3 Ta KaTabOJi3M MYPUHOBUX Ta MIPUMIJUHOBUX  HYKICOTHUIIB.
biocunres nykneinoBux kucnort: pemtikanisa JJHK; tpanckpuniis PHK. biocunTes 611KiB B
pubocomax. Perymsiis 6iocunTesy OLika.

AkTyanbHicTh Temu: HykneoTuam € CTpyKTYpHUMH MOHOMEpPaMH HYKJIETHOBHX
KHCJIOT, OCHOBHUX 30epirayiB Ta MNEpPEHOCHUKIB cnajkoBoi iHdopmamii. KpiMm mporo
LUUKIIYHI HYKJICOTUIU BUKOHYIOTH POJib BTOPHMHHHMX MOCEPEIHUKIB Yy Jii TOPMOHIB Ha
KIITUHU-MILIEH], a HyKJIeo3uATpudocdatn € TroIOBHUMU MaKpoepraMd B OpraHizmi
moauHu. HyKkeiHOB1 KMCIIOTH, TaK SIK 1 O1JIKH, € OCHOBHUM CyOCTpaToM XUTTA. OCcO0IMBO
3Ha4YHA POJIb HYKJIETHOBUX KHCJIOT B Mpoliecax O010CMHTE3y OUIKIB, a B 3B’SI3KYy 3 IIUM B
(opMyBaHHI CHAJKOBUX O3HAK OPraHi3My, B PENpPOAYKIi, pOCTI 1 PO3BUTKY, a TAaKOX B
OpUCTOCYBaHHI (ajamnTauii) opra”i3My 10 pi3HMX yMOB ICHyBaHHA. Jlo Ckiagy KITHH
HYKJIETHOBI KHMCIIOTH BXOISAThb, SK TNPAaBHIIO, B CHOJY4Y€HHI 3 OLIKaMH, Yy BUIJISIL
HYKJICOIIPOTEI/IIB, 1 BIIACHE y BUIJISA/II HyKJICOMPOTEINIB Peali3ylOThCs IXHI (PYHKIII.

Meta: BUBUUTH CTPYKTYPY CKJIaJ0BUX YacTUH HyKJIeiHOBUX kuciaoT (JJHK ta PHK) —
MOHOHYKJICOTH/IIB Ta 3HATH YTBOPEHHS KIHIIEBUX MPOJYKTIB MyPHHOBOrO i
HipUMiTUHOBOTO OOMiHY, BKJIFOYAIOUX 3MiHHM TIpH matoiorii. O3HaiioMmiieHHs 3100yBayiB 3
010JIOT1YHOIO POJUTI0 HYKJIETHOBHX KHCJIOT 1 HYKJICONPOTEiNiB, CTBOPUTH YSIBICHHS IPO
HYKJIETHOBI KUCJIOTH, SIK HOC1i TeHeTUYHOI 1H(popMaIllii. 3aCBOEHHSI MEXaH13MiB MAaTPUYHOTO
CUHTE3Y OUIKIB Ta HOT0 peryJssiii.

OcHOBHI NOHATTS:

Azotucti ocHoBu; Hykieosun, Hykneorun; Merorpukcart; [logarpa; Cunapowm Jlema-
Hixana;  Opotagamunypis; IlpaBuna  Yaprada, Mozaenb  YorcoHa-Kpika;
AHTUMapanenbHicTh JaHIoriB; Excrnpecis renis; [Iponecinr; ['enetnunuii (61010TT4HAN)
kox; Pexorwinis; ®onainr; Myrartii; Pekom6inantai JJHK.

Ilinan i opranizanmiifHa CTPYKTypa JIeKIIii:
CrpykTypa HyKJICOTH/IB, iX O10JI0T1YHA POJIb.
KaTab6omi3m myprHOBUX HYKJICOTHIIB.
KaTa6oi3m mipuMiIMHOBUX HYKJICOTHIIB.
biocuHTE3 MypruHOBUX HYKJICOTHIIB. Perymsiis.
biocuHTE3 MpUMIAMHOBUX HYKJICOTHAIB. . Perymsitis.
[TaTomorist myprHOBOTO 1 IPUMITMHOBOTO OOMIHY .
Pemnikartst. Eranm.
Tpanckpumiis. Eramnu.
. IIpomnecinr. Etamnmu.
10 biocunres Oinka. Eramnu.
11.TariGiTopu TPAHCKPUIILII Ta TPAHCIAII] Y TPOKAPIOTIB Ta €yKapiOTiB: aHTUO10THKHU
Ta iHTepPepoHn — IX 3acTOCYBaHHS B MEIUIIMHI; TU(TEPIHHUNA TOKCHH.
12.Perynsiist eKcrpecii TeHiB.
13.Myrarii.
14.T'enna iHXEHEPI.

©CoNoORWDNE
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Karadouism nipumiannosBux ocnos, katadouizm ypauuia.
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Perynsilisa cMHTe3y nypMHOBUX HYKIeoTUAiB
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Biocunmes nipumiounosux nyriaeomudia
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CuHTe3 1e30KCHPHOOHYKIeOTHAIB
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CuHTE3 TMMIAUNOBUX HYKNEOTUAIB
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AmMiHONTEpUH

PEr'VJISILISA CHUHTE3A ITYPHHOBUX HYKJIEOTHUIIB
1. 32 IPHHUMIIOM HETATHBHOIO 3BOPOTHLOI'O 3B’ H3KY:

a) HAKONHYeHHs HykiIeoznaMoHodocharis (IMD, AMD, TM®)
HPH3BOANTE 10 3HHAeHHs yrBopenns OPIID i pochopubdosunaminy
0) nakonuuenns AM® Giokye iforo yrsopenns 3 IM®.
Amnanoriuno Besie cebe 'M®.

2. "Iepexpectna’ akTHBanis:
AT® akrusye yrsopents FTM® 3 IM®, a I'T® - yreopenns AM®D 3 IMD

G

3. "Obaervyenmii’ cHHTE3 IYPHHOBUX HYKJICOTHIIB
Bindysaetses 3 OPIID i nypHHOBUX a30THCTHX OCHOB, LIO YTBOPIOIOTHCS TPH
po3naji HyKJICOTHIIB | HYKJICTHOBHX KHCJIOT y OpraHizmi, abo HaaxoaaTh 3 Tkero.
"PeyTuiizauis” ocHOB.

PEI'YJsilIsl CHHTE3A NIPUMIJIMHOBUX HYKJIEOTH/IIB

1. Ha erani yrsopenus kapbamoingochary — inriGupysanns
YT® i akrusauis OPIID

HA/VTHINKOM

2. Ha erani yTBOpEeHHA ypeiloCyKIMHATY i3 acnaprary i kapbamoindocdary -
HEraTHBHHM ajocTepuunuM edektopoM € HT® i mo3MTHBHAM MOAYASTOPOM
AT®

3. Mpurnivenns cunreza d-TM®

a) cTpykTypHi anamorn d-YM® (5-dropypaiin) KOHKYPEHTHO 3B’A3YIOThCA 3
THMITHIATCHHTETA3010 | NePeHIKOIKAIOTL YTBOPEHHIO THMUTHIIOBHX HYKJICOTHIIB
i /IHK y uinomy.

6) CTPYKTYPHI AHAJIOIH NTEPHHY (AMIHONTEPHH, METOTPEKCAT) KOHKYPEHTHO 1l

NpHrHivywTh  GyHkuio auriapodonarpeaykrass, ska BiaHoBmoe doieBy
KHCII0TY, 10 HeoOXiHa /U1 yTBopeHHs MeTHieH-TI'®K | nepersopenns d-YM®
y d-TM®
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CHUH/APOM JIEIINA-HIXAHA
AMO— | AneHinocykumuHaTt '_m Mo

AneHo3unH
F'yaHo3uH

IHO3MH
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{rrePt

FinokcaHTH —

——

an Syndrome

KcaHTuH

e

chocopubosunntpaHccepasa

l [{ IT®PT - rinokcaHTUH-ryaHiH-

‘ CeyoBa Kucnora ‘

Kuainiynuii nposiB - noodazpa. Yparu yTBOPIOIOTHCH B CYXOKHJLIAX,
Xpsimax, mKipi, cuHoBiaJbHii 00010HII | pinuHi cyri06iB, ¢parouuTyoThCs
JIEHKOUUTAMH, MNOPYWIYOTh NPOHUKHEHICTh JIi30COMAJILHUX MeMOpaH i
CNPUSAIOTHL 3BiJIbHEHHIO JTi30COMAJILHUX (pepMeHTIB, sIKi PYHHYIOTh KJIITHHMH i
CIIPUSIIOTH PO3BUTKY 3aNaJbHOIO npouecy B cyriaodax. Binkiagenus yparis y
HUPKAaxX TNPHBOAUTL [0 HHUPKOBOI HeIOCTATHOCTI 1 HedpoJiTiazucy.
AJUTIONYPHHOJI — CTPYKTYPHHH aHaJOr TiMOKCaHTHHA (aTom asory 3 7
NOJIOKeHHSI  mepeMilleHMdH B 8-¢) € KOHKYpPeHTHHMM  IHridiTopom
KCAHTHHOKCH/Ia3H.

Cunopom Jlewma-Hixana - rinepypukemisi 34yenjieHa 3 X-XpoMocoMomo i
noB'sizaHa 3 NOPYLIEHHAM $yukuii riNnOKCAHTHH-TYaHiH-
dochopudoznaTpanchepasu (mepeTBopeHHs rimokcanTuHa i ryanina B IM® i
I'T®), BHACJAIIOK 4YOro ui Aa30THCTI OCHOBH He BHKOPHCTOBYHOTHCH LI
CHHTE3y HYKJIEOTH/IIB, 2 MEePeTBOPIIThLCH B ceuoBy Kucaory. [IposiBasieTnes
Y XJIONYMKIB Y BUIJIAAL HepedpaibHUX NAapaJliviB, NOPYIIEHHS iIHTeJIeKTY



AnonypuHON MOXHa 3acTocoByBaTu Ans ocnabneHHs nogarpuyHuX CUMNTOMIB Y
nauieHTis i3 cuHgpomom Jlewa—HawnxaHa. Lis natonoris € 34enneHow 3 X-Xxpomo-
COMOHK CNagKoBOK (POPMOIO rinepypukemil, WO po3BUBAETLCA B AUTAYOMY Bili (Y
XNOMNYUKIB) | KpiM CUMNTOMIB, BNAcTUBUX NoAarpi, BUABNSAETLCA TSHXKKUMU HEPBOBO-
NCUXIYHUMU NopyLLEHHAMUW. BioXiMIiYHOK OCHOBOK (hbepMeHToNnaTii € reHeTUYHUI
AedeKT cuHTesy rinokcaHTUHryaHiHgochopubosuntpaHchepasu — hepmMeHTy, LWo
3abeaneyye NOBTOPHE BUKOPUCTAHHA B METABONIYHUX peakuisiX BiNlbHUX MNOKCAHTUHY
Ta ryaHiHy.

Lli poanagu cynpoBOaXyOTbCA HAAMIPHUM
YTBOPEHHSM MypUHIB, pO3yMOBOIO
BiACTanICTIO, arpecUBHOO NOBEAIHKO,
3aBAaHHAM cobi yLIKOAXKEHb, HUPKOBO
HeOCTaTHICTIO, KAMEHAMU B HUPKaX | 3—
6-pa3oBuM 36inbLUEHHAM NPOAYKYBAHHS
Ce4YoBOI KUCNoTu. HegocraTHicTb
epMeHTy BUSBMAIOTL B epUTpoumTaXx,
nenkouuTax, WKipHUX ibpobnacrax,
TKaHUHaX HUPOK, MO3KY, NEYiHKN.

CnaakoBe NopyLueHHst meTaboniamy nNipuMiAMHOBUX OCHOB Y NMOANHU
BiJOME 5K opomosa auyudypis, LLIO XapakTepn3yeTbCa HaKONMMYeHHAM
OPOTOBOI KACIOTU Ta 1l BUAINEHHAM i3 cevero. [T 3 Takumu
MOPYLUEHHSIMW Bi4CTalOTh Y POCTi Ta CTpaXaa KTb Ha MmeranobnactHy
aHeMmito. Y TakoMy BMNaAKy iCTOTHO 3HMXEeHa aKTUBHICTb K
dhochopubosmntpaHchepasun, Tak i aekapbokcunasu, HeobxigHux ans
yTBOpeHHs YM®. BBegeHHs ypuamHy abo uMTuanHy BigHOBMOE
HOpPMarnbHUN PICT, NIKBIAYE aHEMIKO Ta 3MEHLUYE BUOINEHHS OPOTOBOI
KUCIOTMW.
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HykaeiHoBI  KHCJI0TH (HK) - e GionomnimepH, MOHOMEPAMH  SIKHX €
HYK1eomuou

Hykneinosi kuciomu —yHiKaJIbHUH KJIaC OPraHIYHHUX CIIOJIYK, OCHOBHA (DYHKIiSl IPE/ICTaBHHUKIB SIKOIO
nonsirae 'y 3a0e3mnedeHHi 30epiraHHs, peryisiii, peani3amii reHeTHYHOl iHdopmalii, a Takox ii
nepeziadi MiX KJIITHHHUMH MTOKOJIIHHAMH,MarepiajibHa OCHOBA CNAJKOBOCTI

T

HyKkneiHoBI KNCNOTH
(OHK Ta PHK)
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3AaTHICTD KAITMH IHATPUMYBATH BHCOKY BIOPAAKOBAHICTH
cBoei opranizanii y xaormunomy BcecBiti Bu3Hauaerbcsa
reHeTUYHOI0 iHdopMmaliero, fKa peasisyerscs, 36epiraerscs,
BIATBOPFOETBCA, A iHOAI W BAOCKOHAAFOETBCA B HYOTHPBOX
FEHETHYHUX HPOLECAX:

® Penaikanii (camonoaBoeuni AHK)

*Penapanii (BHIpaBA€HHI IIOMHMAOK Y

AHK)

*Pexombinamii (3miHi KoMOiHaIii reHiB y
reHOMi)

*Peaaizamii (cuaTe3di PHK Ta 6iaka)



Pennikauin LlHk

Pennixayia - ue xkommiemenrapuuii cunres /[HK na marpuui
JAHK, mo BindyBacrbes 3 Hykieosuarpudocdaris 3 BUTPATOIO
eHepril iXx MaKpoepriuHux 38'sa3KiB y HanpaMKy 5" — 3 "3a
HANIBKOHCEPBATHBHUM MeXaHI3MOM

|‘ Thymine
|| Adenine
l_ Cytosine

[, Guanine

Template
strand

strand

DNA

Nucleoside polymierase 5 cx -
triphosphate
3
R Continuously
/ /\“/ Replication direction growing strand

5

Penmxkamia JIHK

y HanpsiMKy 5 "— 3
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HanisxoHcepaamusHmuis mexarism cuHresy JHK

Semiconservative
(Watson and Crick)

"Heavy"
DNA (I16N) —

o
L = ]
“Hybrid™ DNA
(I5N/M4N) —
First-generation

Liaht®
DNA (1*N)
“Hybrid” DNA —

Conservative

Dispersive

WWW
VAR YRR
RO

Kosicna 3 Ho60CUHME306AHUX MONICKY]L HeCe OOUH TIAHUYIOZ
oamukiecokoi /IHK, i Opyzuii - Komniemenmapuuil uomy -
O0ouipHill
Pennikauia OHK
Depmenmu peniikauii:

1.lesikasa (po3miaiTae noABiHY cnipaJs), ripasa,
po3miTa4i 0iiku
2. Jlecradiaizyroui Olikun (MepemiKoAKaAThH IIOBTOPHOMY
3aMHKAHHIO)
3. Tonoizemepaszn (000pOTHI HYyKJI€a3U, BUPILLYIOTH
npodJieMy «KpPYTiHHD)
4. Ilpaiimasa (cunresye PHK-3arpaBry (npaitmep) na 5'-
KiHILI JII1YI04O0r0 JIAHIIOra | HA JeAKil BicTaHi BiJ 3'-KiHus
BIICTAI040I0 JIAHUIOrA)
5.JIHK-nogimepasza o 31iHCHI0E KOMILIEMEHTAPHUH CHHTE3
Januora /IHK 3 nykiaeosuarpugocdaris y nanpamky 5'—3'
6./IHK-iiraza smuBae okpemi pparmentn Okasaki Ha
Bi/ICTAI0UOMY JIAHUIO31 Y €IHHHH JIAHIIOT



@- XeJika3a
1HK-38"s13y104i 6is1K .
(AHK-38"s3y104i Ginicn) A /(AHK-BB'H3)'W‘Ii dirkn)
\C; O o~
- Mpaiimaza)

diaupyrouni

Biacrawunii
JIAHIor

JaHnuor

\ = TpaimMep
@ ~
' Gy

31 }]HK'
noJiimepasa

3 [(Dpar.\icn'ru S
_(Mpaiimaza) Okazaki ‘
§' Pennikanisn JHK TTHK- 3
PHK-nipaiimep Ha eTani eJJoHrauii noJiMepasa
Penapauis JHK
Base altérée Polymérase l DNA break;
- ; — - ; .3 *Synapsis”
1100 l-'_-_u:l:.l.:4 >3
Excision Lbﬂf | l Ku binds to ends
2 | | | 114311 5 9@
l Ku recruits DNA-PKcs
Endonucléase
Restitutio ad integrum % %
3 'I':I:.-I'I- TT1.1 leg 1 6 ]
| Pl iaild | Ll il l Juxtaposition of ends

1. Penapyioui enionyxreasu +

. Nuclease, polymerase,
2. JHK-noaimepasa i polynucleotide kinase;

N XRCC4, Ligase IV binding
3. IHK-airaza 6 . %

l Ligation by DNA ligase IV

Cnaakosi nedextn pepmenTiB penapauii and XRCG4

BHK/JIHKAIOTH NIrMEHTHY KCEPoAepMYy,
TpixoTioaucTpodiro




«LleHTpaneHa aorma»>

MorneKynapHoi Giomariii

TPAHCKPHIILLis TPAHCAALIA .
AHK > PHK > bBiaok
< i
3BOPOTﬂa ???
TPAHCKPHIIIis

LleHTpanbHa gorma  Marpeums woxyme Gy

[Tpaucxpunuln) [Tpaucnﬂuin]
OHK = PHK % 6inok
A\

3soporHa Penn
TPaHCKpUNUinA P'I:;ula
Perpo-PHK-Bipycu Tinbku PHK-Bipycu

IHWi opraxiamu orpumanu Big sipycis
uei hepmMeHT i BUKOPUCTOBYIOTL B
AesKuX BUNagKax

! e \ 4 v v v v
Tpanc-  Konow Koaon 2 Konow 3 Konow 4 Kopon 5
Jistis

e —— =

Glycine




TpaHcKkpunuis

Tpanckpunuis - ne kommieMenrapuui cunres PHK na
martpuii neBuoi aisinku /IHK (rena), mo BindyBaernes i3
MaKpoOepriyHux 3B'd3KiB, y HanpsaMKy S' — 3 '

DNA mRNA

&S 3
Informational Codox

strand #1
Codon
7]
Codon
#3

RNA
polymerase

S ,
=3 V=N 7 ra
-~ A polymerase
' ' Adenine

nucleotide

Template
strand

Control
segment

Triplet #1

—>

Triplet #2

Triplet #3

"Stop”
command

o | S 7 R | GRi e T e

' Guanine

' Uracil (RNA)

Depmermu mpaHcKpunyir.
PHK-nosimepa3sa I — cunresye pPHK

PHK-nosimepa3sa Il — cunresye npe-mPHK

PHK-noaimepa3a III — cunresye TPHK

GCGTAGGCG

_ ¢
G
3 ! \ i
Uaa T 5
TTpomotop MPHK T & Hanpsimok pyxy

PHK-noaimepasa
A aHK P



TTpouecunr (aospisaHHsMPHK)

1. Cnaajicunr (BuaJjieHHsl IHTPOHHUX
MOCJIiI0OBHOCTEH Ta 3'¢IHAHHA
eK30HHHX)

2. Kenysauuns (3 S"-kinus
NPHEAHYETHCH Kel - 7-
MeTiIryano3iu - Biapizusae MPHK
BiJl inmux Tunis PHK)

3. MoaiaaeniynoBanns (3 3"-Kinus
NPHEAHYETHCS M0JIaleHII0BHI
«XBiCT», IKHI Bipi3HsE .
ciiaiicopany MPHK, Ta HeoOXimH M ©  rimionioe |,
AJis 1l TPAHCHOPTY Y HHTOILIA3MY) ‘\ =

AAA(A), ~ OH(3")

TTpouecunr (aospisaHHs MPHK)

anbTepHATUBHUU CNNIGUCUHT

Poly(A) site Poly(A) site
Exon Intron Caleitoni CGRP
Pri 1 2
3 4 5 6
transeript
] Cleavage and

/ polyadenylation \

Thyroid Brain
1 2 3 4 1 2 3 4 5 @&
B N N ool NN ..
lsplicinc ‘ Splicing

1 283 4 1 23 5 6

sature mie [ A0S, Masure me [ AN

l Translation Translation
\/ \/
Protease Protease
action action
e —

Calcitonin CGRP



FeHeTUYHUIL koA

I'eneTuunuit KOA -
crnocib nepexaasy
incdopmariii 3 MmoBHu
HOAIHYKA€OTHAIB HA
MOBY HOAIIEIITUAIB

Ko>xna amiHokucaora
KOAYETbCs IIOCAIAOBHICTIO i3
TPHOX HYKACOTHAIB -
rparserom (AHK),
xosouom (PHK)

BnactueocTi
reHeTUYHOro

Koay

1. Bupooscenicms
(ko:xxHa
aMiHOKHCJI0TA (KpiM
TpUNTO(hany ta
METIOHIHY)
KOAY€ThCs OlIb 1L,
HIK OJHUM
TPUILIETOM

g¢ s

szaz

\

sege

-

s B

g &

2




BnactueocTi
reHeTUYHOro KoY.

2 Henepexpueaemicnp - KOXKeH 3 TPHILIETIB
He3aJIeKHUI O/IUH Bi/l 0/IHOYO.

KoikeH 3 HyK/1€OTH/IIB KOJOHY YMTAECTHCS JIMIIE OJHH
pas.

PizHMISA MK TPHILIETAMHU, 110 NEPEKPHBAIOTHCH TA HE
NepPeKpUBAIOTHCH:

UYL AYVY IA- VL[ AVY B [TA—
I 2 3 13 3
KOI!, 10 HE IEPEKPHUBAECTHCH KO/1, 1110 IEPEKPHBAETHCHA

1, 2, 3 - HOMepH TPHILIETIB

BnactusocTi
reHeTUYHOro KoAy

3.beznepepenicmn -y KOAyBaHHI 0epyTh y4acTs yei Hykiaeoruau. Ilpu nunomy
KO He mae cuznanie pozoinennsn (PO3AIOBHX 3HAKIB), 0 HOKA3YIOTh HOYATOK
oaHoro ado KiHeunb iHmoro rpuiiera. Tomy HaOdyBac BHHATKOBOIO 3HAYEHHS
BH3HAYEHHs MNOYATKY 34uTyBaHHA (pamixu). Sxmo Oyze 30uTra pamka
3YNTYBaHHA, Lle npusBeae 10 OiocuHTedy AedexTHOro Oika, M0 Mae Mmicue,
HANPHKJAJA, 0OpH il oKpeMHX aHTHOioTHKIB Ha OiocuHTe3 Olka y
MIKpOOpraHizMiB Ta NPH3BOAUTH 10 IX 3arudei (HanpuKIaj, CTPENTOMILHH Ta
in.).

4. Cneundiunicts - KOXKHi aMiHOKHC/I0TI BiiNOBIIal0Th JINIIe IIeBHI KOAOHH,
sIKi He MOKYTh KOYBATH iHIIi aMiHOKHCIIOTH.

5. Kouaineapuicts - JOTPHMYETBCH BilNOBIAHICTH JIIHIHHOI NOC/III0BHOCTI
Tpumierie MPHK 1a aminokuciaor y nosinenruii.

6. VYuisepcaibHiCTh - TPHILIETH, KOAYIOMI OJHY H Ty camMy aMiHOKHCJIOTY,
MaKTh OHAKOBHI CKJaJ Ta NOCJI0BHICTH /I BCiX oprani3miB (DakTepiii,
POC/IMH, TBAPHH Ta JIIOAHHH).



TpaHcnauia
Tpancaayia - MaTpu4Hul cuHTe3 OiJIKa HA pudocomax,

3 BUKOPHCTAHHAM Yy sikocTi maTpuni MPHK,

3 BUTpPaTolo eHeprii ' TP

5S rRNA

S-Proteins

L-Proteins

A-tRNA P-tRNA



Y TeOpeHHn amiroaumn=-TPHK

Amunoayun-mPHK-cunmemasu (APCa3u) - pepmenrtn,
a0co/1I0THO crenH(ivHI 110 BIAHOLIECHHIO 10

aMIiHOKHCJIOT, i BITHOCHO crienu(ivyHi M0 BiIHOIIEHHIO
no TPHK

Pofe Ak
o=f-o—c-?-cﬂ,—sn =T—o—c-t|;—m,
OH 0 H 0 H
NH, RNA Reduced
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H—=OH—C—C_ ey
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" osop
e 1 : S—
5



- ' IHIUTAUIA TPAHCnAUII

Translation initiatior

4. complex

—— tRNA charged

with methionine

8 Start.codon, AUG

s

. ‘p._n A‘ ) , A

S AL ;:_-‘;",,l: d
‘v g \ "’\-r‘ .

ribosomal
subunit

IHiLiaTOPHUNA
KOMMNEKC - -m-.;,?«»f
mana cyboounuys pubocomu, /<.m
iniyiamopna (vietioninopa) mPHK, .= r‘m \F:

MPHK r o)




«  EnoHrauis

Ot LRNA D

IIpueanyernca yeprosa aa-TPHK i yrBoproeTses nentu/iHuii 38'130K
(nenTuanaTpancdepasna peakuisa), pudéocoma nepemMillyerbes (TpaHCI0KALis)

TpaHcnenTuaauis

RNA - }R"A -
5 |
. — Adenine
= _N— Adenne 0=P-—0-CH
U-% 0—CH, 0 i 2.0
U' D
Hae off "o of
| D !
0=C e
Hé:NHEI:_R
| .
NH N
|
n=5|
HCl—R
NH;;+

}RNA P ste

Rue Jite

o
EI=I%‘—EI—CH:D Adenine D%_O_CHZO Adenine

0

HDH l:ll-'i|

o

"o off

HC—=R
NH3




TpaHcnokauis

Ribosome

Growing polypeptide chain

tRNA

tRNA,

leaving CAG

“ aay- IRNA;
arriving

mRNA
5-J\IIIIIIII

Maovement of ribosome

NN N N N D

Codon Codon Codon Codon Codon Codon Codon
aa, aaz aas aa‘ 885 Bas aa,

Uracil (RNA)

Polypeptidyl-tRNA

l link hydrolyzed
%

Senall eibosommal
il

~ S

.
2 3 l% Multiple cdongation steps A (S @ :4“'\";‘1';‘“:
i% C < b g
N
. ———

R .y . cibososial

subnit

| Dissociation Elongation continues with thiee amino acids i the growing .l..'ql.\n\‘:.l.:..\..I.:‘\::1.':.'.'«‘::."n:;'\:hvl;.:“.y womal units, the MRNA, and
of components chain and the fourth cne arviving with its IRNA the palypeptide separate.

W {' y [Ipu DOCSATHEHHI CTOM-KOI0OHY pudbocoma
¥

,  AMCOLIIOE, 3BLIBHAKOYH MOITIEIITH/IHUH

- JJAHITKOT
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TTocTTpaHcnaUiIHG MOAUQIKaLLS

@ N-Acetylglucosamine (GleNAc)
@ Mannose (Man)
@ Glucose (Gle) oo

UMPUDP ;2 UDP-GleNAe

Translocation

Dalichol

I'miko3umoBanHs, pochopunoBaHHs, 0OMEKEHHI MPOTEO0II3 TOIIO.

donguHr 6inkis

*  ®epmenTtH Goaannry, ado gosaazu. Ha cboroani Biakpuri ABa TakuX Olika.
*  MoaekyaspHni maneponn. HeodxigHi B cTexioMmeTpHYHHX

KLIBKOCTHX, OJHAK /10 CKJIAAy KiHIeBHX NPOAYKTIB (poIIHHIa He BXOAAT.
* I[aneponinu (3a0e3ne4y0Th GOpMyBaHHSA TPETHHHOI CTPYKTYPH)

jo
1

hspT0 ﬁg Ao
m;

achinery

7 o <.:-_"‘;'
; hsp60-Iike hspb0-like
8 machinery machinery

fibosome correctly folded protein correctly folded protein

hsp?0 discard by
machinery D‘OWW




Tlaronorii QOMAIHITY

» barato xBopob nos'A3aHi 3 HenpasW/IbHUM
donajiHrom.

* [lepmioro 3 Takux XBOpoO Oynia omucaHa Kypy
Ha noyarky 1950-x pokiB D. Carleton Gadjusek.
[le HEBpOIOTIYHUMN PO3JIAL, MO 3yCTPIUAETHCS
y abopureniB HoBoi ['BiHei.

* CuUMIITOMH Kypy, 110 OyKBaJIbHO O3HA4ae
"trembling with fear", momiOH1 10 Takux s
ckpeni (xBopoOa oBellb) i1 XBOPObU
Kpenudenvaa-Akoba y mronei.

MyTauii

- BUNIA/IKOBI, HeHANPAaBJIeHI 3MiHN CIAAKOBOI iH(opmanii

1. Touxoesi
1. Jlenemii
2. BcraBkm
3. 3aminm
2. I'enni
1. Jdenenii
2. InBepcii
3. Tpancaoxamii
4. Aynrikanii
3. I'enovmi (ameynuroinii)
1. Hynecomii
2. Monocomii

3. NMomicomii

Mutation

t-F’lle%\f

Ribosome

Cell

Membrane

m-RNA |

Y\

Altered %
Protein




3aranbHe MaTepiajJibHe Ta HABAJIbHO-METOANYHE 3a0e3MeYeHHs JeKIIil:

Pob6oua nporpaMa HaBYaIbHOI IUCLUILIIHA

Cunalyc

MeTtonnyH1 peKkoOMeHAAllll 10 CaMOCTiIHOT poOOTH 3100yBayiB BUIIOI OCBITU
MynbTUMeNIHHI pe3eHTaLil

CuryaliitHi KJIiHIYHI 3aBAaHHS

EnexTpoHHuii 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCIUIUTIHU

IIuTaHHA 18 CAMOKOHTPOJIIO:

1. AB30THCTi OCHOBH, HYKJICO3UU Ta HYKICOTHIU — CKJIQJ0BI KOMIIOHEHTH MOJICKYJI
HYKJICTHOBUX KHCIOT. MiHOPHI a30THCTI OCHOBHU Ta HYKJICOTHIH.

2. Binwpui nykneotuau (AT®, HAJ, HAJID, ®AJl, DMH, TD, YTO; 3',5'-AMO,
3',5'-I'M®) ta ix 610xiMiuHI PyHKIIII.

3. biocuHTe3 mypHHOBHUX HYKJIEOTHJIB: cXema peakiiil cuntesy IM®; yTBOpeHHs

AM® ta 'M®; mexaHi3Mu peryJisiii.

biocuHTe3 MipUMiTMHOBUX HYKJICOTHIIB: CXEMa PEakKliif; peryssilis CHHTE3Y.

biocuHTe3 1€30KCHPUOOHYKICOTHIIB.  YTBOPEHHS TUMITUIOBUX HYKIJICOTH/IB;

1HT161TOpH Ol0cuHTE3y N TM® siIK MPOTUITYXJIMHHI 3aCOOU.

6. KarabGomnizM mypHHOBHUX HYKJIEOTH[IB;, CIAJKOBI MOPYIIEHHS OOMIHY CE4OBOi

KUCJIOTH.

Cxema xata0oi3My MipUMITUHOBUX HYKJICOTHIIB.

[TaTomorist HyKJI€OTHIHOTO OOMIHY.

9. Hykneinosi kucnotru. 3aranpHa Xxapaktepuctuka JIHK ta PHK, ix OGiosjoriune
3Ha4YCHHS B 30€pEKEeHHI Ta mepeaadi FeHeTHYHOI 1H(popMaIrii.

10.Oco6auBocti nepBunHoi cTpyktypu JHK ta PHK. 3B’s3ku, 1Mo yTBOPIOIOTH
NEPBUHHY CTPYKTYPY HYKJIETHOBUX KHCIIOT.

11.Bropunna ctpykrypa JIHK, pons BogHeBHX 3B's3kiB B ii yTBOpeHHI (IIpaBHIia
Yaprada, monenp Yorcona-Kpika), aHTurapaneabHICTh JIAHITIOTIB.

12. Tperunna ctpykrypa JJHK. ®izuko-ximiuni Bnactuocti JJHK: B3aemonis JIHK 3
KaTIOHHUMHU JIITaHAaMH1, YTBOPCHHS HYKJICOCOM.

13.MonekynsipHa oprasizaiis SAEpHOTO XPOMAaTHHY €yKapioTiB: HYKJIEOCOMHA
opraHizaifis; TICTOHH Ta HETICTOHOBI OLIKH.

14.bynoBa, BnactuBocti i Oiojoriuni Qyukmii PHK. Tunmum PHK: mPHK, TPHK,
pPHK. Oco6auBocTi cTpykTypHOi opranizaiii pisaux tums PHK.

15.HyxkneonpoTteinu: 6yaoBa, 6i070ridH1 GyHKITI.

16.Permmikamis  JTHK: OloyioriyHe 3HAYCHHS, HAIMMBKOHCEPBATUBHUN MEXaHI3M
peruTikarii.

17.TlocnimoBHicTh eramniB Ta pepmentu perutikamnii JJHK y mpokapioTiB Ta eykapioTis.

18. Tpanckpummiss PHK: PHK-momimepasu mnpokapioTiB Ta eykKapioTiB, CHUTHAIU
TPAHCKPHUMIIii (IPOMOTOPHI, 1HIIIATOPHI Ta TEPMIHATOPHI TIJISTHKA TEHOMA).

19. Ilporecunr - mocTTpancKpumiliiHa moaudikaiist HoBocuHTe30BaHNX MPHK.

20. I'enetnunnii (61070TIYHUIN) KOJ; TPUIUIETHA CTPYKTYpa KOAY, HOTO BIACTHBOCTI.

21. Tpaucnoptai — TPHK Ta akruBaris aminokucior. Aminoammi-TPHK-cunTerasn.

22. Etanm Ta MexaHi3mMu TpaHCisii (OiocmHTe3y Oinka) B pubocoMax: IHIIiaIis,
eJIOHTAIllsS Ta TepMIHAITIS.

o s

o N



23. IloctTpancasauiiina MoAU(IKaLlis NENTUIHUX JAHIIOTB. Perymusauis TpaHCILii.

24, Tariditopu TpaHCKPUIILIT Ta TPAHCIALII Yy MPOKapiOTiB Ta €yKapioTiB: aHTUOIOTUKHU
Ta IHTEPPEPOHU — iX 3aCTOCYBaHHS B MEIULIMHI, TU(TEPIAHUNA TOKCHH.

25. Perynsauist ekcnpecii T€HIB MPOKapiOTIB: PEryJjsTOPHI Ta CTPYKTYpHI IUISTHKA
nakto3Horo (Lac-) onepony (peryJisiTopHUi TeH, MPOMOTOp, ONEpaTop).

26. MyTamii: TeHOMHI, XPOMOCOMHI, T€HHI; MeXaHI3MHU Jii MyTareHiB, poJib
1HAYKOBaHUX MyTaliil y BAHUKHEHHI €eH3UMONATIN Ta CMaJKOBUX XBOPOO JIFOJIUHU.

27. bionoriune 3HaueHHs Ta MexaHi3mu penapauii JJHK. Penaparis Y ®-inaykoBaHux
T€HHUX MyTalllii: MrMeHTHa Kcepoepma.

28. 'enna imxeHepis: KOHCTpyroBaHHS pekoMmOiHanTHux JIHK; kiioHyBaHHS Te€HIB;
TreHHO-1H>KEHEePHUI cUHTe3 (DepMEHTIB, TOPMOHIB, IHTEPPEPOHIB Ta 1H.

Cnucok BUKOPUCTAHUX JIZKEPEJI:

1. Bionoriuyna i 6ioopraniuna Ximist: ¥ 2 kH. K. 2: bionoriuna ximis: [ligpyunuk as
men. BH3 1V p.a. 2-re Bun., Bunp. 3atBepmxeno MOH / 3a pen. FO.1. I'y6cwkoro, 1.B.
HixxenkoBcbkoi. K., 2017. 544 c.

2. Bbionoriuna i 6ioopraniuna ximisi: Y 2 kH. Ka. 1: bioopraniuna ximis: [TigpydHuk aist
men. BH3 IV p.a. 2-re Buna.,, Bump. 3arBepmkeno MOH / 3a pea. b.C.
3imenkoBchkoro, I.B. Hixenkoscpkoi. K., 2017. 272 c.

3. T'oncekuit S.I., Makcumuyk T.II., Bioximis mogunu. Ilinpyynuk. TepHOMiNb:
Ykpmenknura, 2020. 736 c.



Jlexkmis Ne 12

Tema: bioxiMiuHI Ta MOJIEKYJSIpHO-O0100TIYHI MEXaHI3MU [ii TOPMOHIB; l€papxis
rOpMOHIB. 'OpMOHHU O1IKOBO-NIENTHIHOT TPUPOIH.

AKTyaJIbHiCTh TeMH: ['OpMOHaIbHA PETYJIALIsS € OJHUM 3 PiBHIB, [0 3a0€3MeUyIOTh
romeoctas. [lin BOIMBOM pI3HUX BHYTPIIIHIX 1 30BHIMIHIX MOAPAa3HUKIB BUHUKAIOTH
iMITyJibeH, siki notparuisitors A0 LIHC, 3BinTu B rimoTanaMmyc, 1€ CUHTE3yIOThCS PEIIi3UHT-
(dakTopu, fKI AOCATAIOTh CHEUU(IYHUX KIITHH Tinogizy, A€ CEKPEeTyIOTbCS TPOIHI
ropMoHH. TpOIHI TOPMOHHU IOCATAIOTh €HAOKPUHHHUX 3aJ103 1 CIPUSAIOTh IPOIYKIIIi IEBHOTO
ropMoHy B 3ajo03i. Lli ropMOHM BIJIMBaIOTH Ha crielu@iuyHi OpraHu 1 TKAHUHHU /OpraHu-
MilI€eH1/, BUKJIMKAIOYM BIJIOBIAHI XIMI4HI 1 (p1310JI0T1YHI peakiii opraHi3mMy y BIAIOBI/b.

Meta: dopmyBaHHS MOHATH MPO TOPMOHAIBHY PETYJSIII0 OpPraHi3My JIOJWHH, il
BUJIaX Ta POJIl BCTAHOBJIEHHS 3B'SI3Ky MK OPTraHi3MOM Ta HABKOJIUIIHIM CEPEOBUILIEM.

OcHOBHI NOHATTS:
I'opmonu.
MemOpaHH#il MexaHi3M ii.
[{uTonma3MaTUUHUNA MEXaHI3M JIii.
Hemykposwuit giabet
I'irantusm.
INnodizapHuit HaHU3M.
XBopoba XanmmoTo.
Exnemiyuauii 300.
XBopoba dnastHi.

©CoNoOR~ONE

Ilnan i opranizaniifHa CTPyKTypa JIeKIii:
3aranibHi 3aKOHOMIPHOCT1 TOPMOHAIBHOT PETYJIALIIT.
Kiacudikariiis ropMoHiB.
MexaHi3Mu Jii TOPMOHIB Ha KJIITHHU-MIIIICHI.
['opmon# rinoTanamyca.
Tpomui ropmonu rinodisa.
I'opMonu muronoaioHoT 3a103u. IlaTomoris.
["opmonu mapanuTonoAioHoi 3an03u . Perynsmis ¢dochopHO-KanbiieBOro 0OMiHy.

NoakowdE



3MmicT JeKuiiiHOro MarTepiasay
[OpPMOHMU: KnacudikaLis i mexaHiamu gji

TepMmiH «2opmoH» (Big rpey. hormao — 30ymxyto) 6yB BBeaeHun Y.beusniccom i
E.CmapniHzom (1902 p.) onst Ha3BM MOMEKynu, WO CMHTEe3yBanacb Crmn3oBot 12-
nanoi KULWKwW i 36inbLlyBana cekpeLito XOBHi i COKy NigLITyHKOBOI 3ano3u.

William Bayliss (1860-1924) Ernest Starling (1866-1927)

[opMOHU — Ue cu2HarnbHi (peayrnsmopHi) MOMNEeKynu, wo CUHMe3ymbcs
crneuianbHumu KnimuHamu; BAP, Hocii cneyugiyHoi iHghopmauii, 3a 00rMoMOo20t0
SKOI' 30iLUICHIOEMBbCS 38’130K MK KimuHamu i mKaHuHamu, wo HeobxiOHO Ors
peaynsyii bazamoyucernibHUX yHKUil op2aHi3my.

Llia-2opmoHie

1) remokpuHHa (rOpMOHaNbHA) - AiA Ha 3HAYHIW BiACTaHI
BiJ MiCLLA YTBOPEHHS;

2) i3okpuHHa (micuesa) — ximiyHa pe4yoBUHa, CUHTE30BaHa
B OAHIM KNiTUHI BNIMBAE Ha KNITUHY, PO3TalLOBaHYy B
TICHOMY KOHTaKTi 3 NepLUot0, i BUBIIbHEHHA L€l
PEYOBUHM 34IUCHIOETLCA B MDXKK/NITUHHY PiAMHY i KPOB;

2.1) napakpMHHa — FOPMOH, WO YTBOPIOETHCA B OAHIM
KNITUHI, NOCTYNAE B MidXKKNITUHHY PiAUHY i BNIMBAE Ha
KNITUHK, po3TalloBaHi 61M3bKo 6ina nepLuoi KNiTUHY;

2.2) IOKCTaKpPUHHA — TOPMOH He MOTPanAE B MiXKKNITUHHY
PiAUHY, @ CMrHan nepeaaETbca Yepes nNaasmaTuyHy
membpaHy nopaz po3TaloBaHOI iHWOI KNITUHMK;

2.3) ayTOKPUHHA - TOPMOH BM/IMBAE Ha Ty X KAITUHY, 3 AKOI
BUBI/IbHUBCA, 3MiHIOKO4YM Ti PYHKLIOHANbHY aKTUBHICTb; 1) cucmemHi 20pMoOHU

2) micyeei 2opMoHU Ha nepugbepii

3) HelipompaHcMimepu abo HelipoModynssmopu

ma 2inomanami4yHi Helipo20pPMOHU

2.4) CONVHOKPMHHA - TOPMOH 3 OAHOI KNiTUHU NOCTYNaE B
NMPOCBIT NPOTOKM i LLOCATAE TAKUM YMHOM iHLLOT KNITUHY,
34iACHIOYM Ha Hel cneuudiyHuii BNave (HanpuKknag,
DEAKi LWAYHKOBO-KULLKOBI TOPMOHM).

3) HelpoKpuHHA, abo HelipoeHAOKPUHHA (CMHaNTUYHA i
HECMHANTUYHA) - TOPMOH, BUBIZIbHIOETLCA 3 HEPBOBMUX

3aKiHY€eHb, BUKOHYE QYyHKLUiO HelpoTpaHcmiTepa abo . .
HeMpoMoay/aTopa; 4) iHTpakpuHHa — FOPMOH CUHTE3YETbCS |

[i€ BHYTPILHBbOKIMITUHHO B OAHIV i Til Xe
KNiTUHI;



MexaHi3mu 4ji ropMOHiIB
FOPMOHM 34IACHIOKOTL CBiM cneundivyHMn BNINB Yepes B3aEMOA 3i cneundiyHnmm
PeLenTopamm Ha KNiTUHaX-MilleHAX.

KaiTuan-mimeni - 1e KAITHHH, AKi crrenmdIi9HO B3aEMOAIFOTH 3 TOPMOHAMH 32
AOIIOMOTOIO CHEIIAABHUX 6iAKjB—peuer1TopiB.

Protein-Derived
Hormone

Birkn-penenrropu posramosani Ha:
*30BHIIIHII CTOPOHI MEMOPAHN KAITHHH,
*B [IUTOITAA3MI,

* Ha AACPHIIT MeMOpaHi,

*HA IHIITUX OPraHEAAX KAITHHH.
FopMOHM MOXYTL AiATH:
> Ha BecCb opraHi3m B uinomy (CTI, TMpOKCUH);
» Ha TKaHMHU-MiLLeHi (IHCyniH peryntoe NocTynaHHs
TMOKO3U B M'SI30BY i XXMPOBY TKaHWUHW); o
» Ha ofiHy TKaHuHy-MiweHb (TTT, AKTT). Wil Rz ok

[ PEHEINITOPH JJIsSI CUTHAJIBHUX MOJIEKYJI }
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Cxema MeMOpaHHOTO MEXaHi3My All TOPMOHIB
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Icpapxis ropmonis
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I'OPMOHHA
I'TIMMOTAIAMYCY

- A gt

e . :
s \
‘w“' 7

Hypotﬁ;lamus e y

» lMinoTanamyc € 30HOH rOSIOBHOrO MO3Ky, AKa perynoc
AIANbLHICTL rinodgiza Ta nepude-puuHnx 3anos. Y
rinoTarnamyci KOOpPAUHYETHLCA B3aEeMoaisa BAWMX Bigainis
UeHTparbHOI HEPBOBOI Ta EHAOKPUHHOI cucTeM. FOPMOHMN
rinoTanamyca, #fAKi CNpuAOTb BUAINEHHI NeB-HUX
ropmoHie rinodgisa, Ha3uBawTb PpPunisnHr-pakropamu
(niGepuHamn), a Ti, WO ranbMywTb BUAIMNEHHA
rinopizapHUX ropmMoHiB, — CTaTUHaAMMN.

* Ha cborogHiwHIN AeHb y rinoTanamyci BIiAKpUTO
7 crumynatopie (niéepunn) i 3 iHriGiTopu (CcTaTtuHM)
cekpeuii ropmoHiB rinodgisza, 30KpemMa: KOPTUKONiGepuH,
TUupeoniéepux, noniéepun, coniniGepuHn,
comaroniéepuH, nponakroniéepuH, menaHoniGepun,
COMaTOCTaTuH, MNPONaKTOCTaTUH | MeNaHOCTaTUH

T'opMoHH rinogisy

Topmonu nepeonvoi uacmku 2inogizy

* B nepenHiii yacTuHi rinodizy CUHTE3YIOThCS TaK 3BaHI
mMpONHIi 20pMOHU, SIK1 11I0Th Ha IepudeprdH1
€H/IOKPHUHHI 3271034 Ta TKAHUHU, KOHTPOJIIOIOYH B HUX
010X1MiYHI MMPOLIECH.



Cwnamomponu Uu COpMOH (CTI, conamomponin, 20pmon pocmy) - € TOJIIENTH]L,
KU ckaaeThes 31 191 amiHokHCIOTHOTO 3anuiKy. CTUMYITIOETHCS HOTO CHHTE3 COMATOIIOEpHUHOM,
1HT10y€ThCSI COMaTOCTAaTHHOM TilloTazaMmyca.

Bionoziuna din zopmony pocmy
Tinmoraaamyc

Tinogis

Comaroioepun - ComarocTaTHa

T'opmon pocty

Pl A N

g 1A

Traokoneorenes KICTKH KHPOBA + YTH/Ii3a0is IIIOK03H
1 cHHTe3 HiIKY Tpicr TKAHHHA T cuHTE3 GLIKY
TcuHTe3 OLIKY T ainoais
$ Yraaizanis

TJIORO3H

I'opmon pocry
» OcHOBHa [isi TOPMOHY pOCTY HAIpaBICHA Ha PETY/mif0 OOMIHy OUIKIB 1 TMpOIECIB,
MOB'AI3aHUX 3 POCTOM Ta PO3BHTKOM oOpraHizMy. KiiTHHaMu-MilIeHSMH UIi HBOTO € BCi
COMAaTHUYHI KIITHHH, 3@ BHHATKOM cTareBHX. [lil BIJIMBOM TOPMOHY POCTY MiJACHIIOIOTHCS
TPAHCMOPT aMIHOKUCIIOT 3 KPOBl1 B KIITHHH M'A31B, CHHTE3 OLIKY B KICTKaX, XpsIlax, M's3ax,
NEYiHIIl Ta IHIMKX BHYTPIMIHIX OpraHax, 30utenryeThcst 3aranbHa KutbkicTe PHK, JIHK Ta
3arajibHa KUTBKICTh KITITHH.

» Jlis CTI Ha ninmiiHuid OOMIH NPOSIBISIETHCS B aKTHBAILIll TKAHMHHHUX JIINA3 1, AK HACTIJOK, B
CTHMYIISIIIT JIITTOMI3Y.

» Jlisi Ha ByIJICBO/IHMI OOMIH: aKTHBALisl NIIOKOHEOIeHe3y, IHr0yBaHHs TPAHCIOPTY [IIOKO3H B
KJIIITHHH, TII0 MPHBOXATH JI0 TIMEPIIIIKEMIil Ta MiIBUINEHOTO CHHTE3Y TIIKOTEHY.

»Mae naKTOreHHi BIaCTUBOCTI.
»bionoriuna mist CTI" peamizyerbcs uepes comMmatoMeTUHA (1HCYTIHOMOAIOHI (haKTOpH poOCTY).

» AxruBHo CTI" BUAIsS€TBCS HA IOYATKY CHY.



* l'inogynkuyis rinodisy no CTI npuBoauTs y
MOJIOIUX OPTaHi3MiB 10 KapiuKo8oCHi —
OPONOPLIHHOMY 3MEHIIEHHIO POCTY BCIX OpraHiB.

Tizaumusm

* I'inephynxuyin € NPUIHHOIO 2i2aHmMUIMY —
TIraHTCHKOTO POCTY OPraHi3My y TBAPUH, IO
POCTYTh, @ B IOPOCIOMY CTaHi JI0 4KpoMe2aii —
HEPIBHOMIPHOMY PO3BUTKY OKPEMHUX OPraHiB 1
TKaHUH.

N

Axpamezanin

Kapnurosicms

aurica Tillet (Swedish Anael) checks heod sizes with Moari.

Tupeorponuuii ropmoH — (TTT, Tupeorpomnin).

* 3a XIMIYHOK IPUPOJIOIO 1€ CKIaAHUN OUTOK — DIIKOTPOTETH.

* YtBopeHHs1 TTI KOHTPOMIOETHCA TOPMOHAMH TIMOTATAMYCY —
TipeonibepyHoM  Ta  TipeoctatuHoM.  Okpim  TOTO,
perynsitopamu  cuHTesy TTIT 3a npuHmmnmom oO0epHEHOTO
3B'SI3KYy € THUPEOiAH1 TOPMOHH HIATOIOMIOHOT 3271031, KIITUHH
SKOI € MOTO MIIICHSMMU.

* OcHoBHa OilojoriyHa QYHKIISE — CTUMYJISALIS CHHTE3y Ta
CeKpeIlli THPEOiAHUX TOPMOHIB B TIIATOMO/MIOHINA 3amo31. TTT
Jl€ HAa KIITUHH MIATONMOAIOHOT 3aJI03M, CTUMYJIIOIOYH
YTBOPEHHSI THPEOMIOOyIIHY — TIONEpeHUKAa THPEOITHUX
TOPMOHIB.

AlpeHOKOPTUKOTPONIHUI ropMOH (AKTT, KOpTUKOTPOIIIH).

* lle moninenTua, SKUM MICTUTh 39 aMIHOKHUCIIOTHUX 3aJIUIIKH.

* Cunre3 AKTI cTuMynO€ThCSI TOPMOHOM TinoTajgamyca —
KOpTUKOIi0epuHOM. KTiTHHU-MIIIIEH] 1JIs1 HBOTO — KIIITUHU
HAJHUPKOBUX 3aJ103, B IKUX BIH CTUMYJIKO€ CUHTE3 1 CEKPELII0
KOPTUKOCTEPOIIIB — TOPMOHIB KIpPKOBOI pEYOBUHH.



@0.1iKYJI0CTUMYJIK4YUI TOPpMOH (DCT, domiTpomnin).

* 3a XIMIYHOIO CTPYKTYPOIO 1€ CKJIAJHUN OLIOK —
[IIKOMIPOTETH.

* ®CI, B pe3yabrari 3B'sS3yBaHHS 3 MEMOpaHHUMHU
peuenTopamMu (QOTIKYISIPHUX KIITUH SI€YHUKIB, CTUMYIIOE
y CaMOK J03piBaHHS (OJIKYIIB 1 CEKPEIil0 KIHOUMX
CTaTEBUX TOPMOHIB (ECTPOreHiB), a y camMUiB —
CriepMaToreHe3 Ta po3BUTOK KIITUH CepTosl CIM'THUKIB.

* Ha ocHoB1 @CI" 3aCTOCOBYETHCS TOHAJOTPOIIIH
MeHonay3Hu# (roHan @, nperdiia) 1 iH'€KUii npu
Oe3mTi I,

JIwTteinizywuuii ropmon (JII', mroTporin).

* € DIIKOMPOTEIHOM.

* ¥V camok JII' cTUMYITIOE OBYJIALIIO, & TAKOK CUHTE3 B KIIITHHAX
’KOBTOTO TUIa TOPMOHY MPOTECTEPOHY. Y camuyie uei 20pmoH
HA3UGAIOMb 20PMOHOM, CHIUMYIIOIYUM IHMEPCMUWIaIbHi
knimunu_(I'CIK), 60 BIH i€ Ha HUX, a TAKOX PETYJIO€
OPOAYKIIIIO TECTOCTEPOHY 1 IHTEHCUBHICTH CIIEPMATOTECHERY.

* Ha ocnosi JII' B MenuiH1 BUKOPUCTOBYIOTH IIpenapar Jjis
1H'€KI11 20HA0OMPONIH XOPIOHIYHULL (20nabion, npe2Hil) Ipu
arpodii abo 3MeHIIeHH1 (DYHKIII1 MOJIOBUX 3aJ103 B 3B'SI3KY 3
MaTOJIOTIEO T1O(D13y, @ TAKOK MPU OE3ILUIII1 Y KIHOK.

[Ipoaaktun (I1PJI, nakroTpomin).

* [le Oulok, SKHM CKIamaeTbes 31 199 aMiHOKHCIOTHHUX
3QJIMILKIB, 10 YTBOPKKTH OAMH MNOJINENTUIHUN JIAHLOL 3
TpbOMa JTUCYIb(ITHUMHU 3B'SI3KAMH.

* OcHoBHa (iziomoriyHa (QYHKINSA MPOTAKTHHY — CTUMYJISIISA
nakTtanii y ccariiiB. BiH mocumatoe B MOJIOUHIM 3271031 CHUHTE3
O-JIaKTanbOyMiHy, Kas3eiHy, ¢Qocdomniaie, XKHUpIB Ta 1H.
Edexr nii nponaktuHy OpoOSIBASETHCS Pa30M 13 KIHOUMMU
CTaTeBUMH TropMoHamH (ectporeHamu). OxpiM  TOrO,
NPOJAKTUH BIUIMBA€ HA CEKPETOPHY AaKTHUBHICTH KOBTOTO
TiJ1a, CHHTE3 POTreCTEPOHY, MiJICHIIOE EPUTPOTIOE3.

* [IponakTvH MiABUILY€E TYMOPAIbHUH 1 KIIITUHHUI IMYHITET.



T opmon cepeonvoi uacmku 2inoghizy

Menanouut-ctumynorounii ropmos (MCT)

* [loninentup, y 6ararb0X TBapuH CKIAAa€eThes 3 18 a.k. 3a/IMIIKIB, a y
JIFOOUHU 3 22.

* BritmBae Ha po3Mip Ta KIIbKICTh KIITUH — METAHOIUTIB, KOHTPOIIOE
CUHTE3 B HUX IITMEHTY IIKIPU — MEIAHIHY.

* MCI' cTUMYNIOIOTh AKTUBHICTh MEJIAHOLIUTIB HIKIPU Yepe3 TUPO3UHA3Y,
[0 MEPETBOPIOE TUPO3MH B METIAHIHMU.

T'opmonu 3a0nb0i wacmku 2inoghizy

OKCHUTOIIMH 1 Ba30NIPECUH

* CHHTE3yIOTbCSI B TINMOTAJIaMyCl, @ HAKONMWYYKOTbCS B 3aJHIM 4YaCTHHI
rinogi3y 1 CEKpeTyThCs B KPOB'SIHE PYCIIO.

* lle nonamenTuay (3 9 a.K. 3aIMIIKIB), SKMH Mae Mix 1 1 6 nucreinamu
auCyab(1IHUN MICTOK.

* Tpancnoprye OUIOK HEHPODI3UH.

* Okcumoyun CTUMYIIOE CKOPOYEHHS DJIAJKOI MYCKYJaTypu MAaTKd MpU
MOJIOTaX, a TAKOX BIAIrpa€ BaXJIMBY pOJb B CTHUMYJSAMIl JakTamii. Bin
BUKJIMKAE€ CKOPOYCHHS MIOCHITECMANbHUX KIITHH MOJIOYHMX 3aJI03, B
pe3ynbTaTi 4oro BiAOYBAa€TbCA NEPEPO3NOALT MOIOKA 3 aJbBEOJISIPHUX
IIPOTOKIB B 001aCTh cOcKa. MexaHi3m 0ii membpaHHul, yepe3 yrMe.



o Ba30npecuﬂ YaCcTO HA3UBAKOTHL aumuodivpemuynum 2opmonom (A1), Tak K BIH
KOHTPOIIOE peabcopOI1ito BOJN B HUPKOBHX KaHAIIBIISX.

* Crumynowm, 1o BukiHkae cekpentito AJII € nijiBUILEHHS! KOHLIEHTpALliT 10HIB HATPIIO Ta
30UIBIIEHHS. OCMOTHMYHOIO THUCKY IIO3aKJIITHHHOT PiIMHK, TOOTO B HOPMi BiH
KOHTPOJIIOE€ OCMOTHYHHUH THCK KPOBi Ta BOAHMI O6alaHC OpraHi3my.

€ 2 TUnM penenTopiB 10 Ba3ONPECHHY:
* V1 - Ha memOpaHax renaroIuTiB, IN1aJICHbKUX M'S31B CyJIHMH, TPOMOOIIHTIB.

V2 - kmitue TpyOGovok Ta metens [eHne HApOK.

Edextu AAT

* MO3AQHUPKOBI - cKopodye M’si31 CyIHH i miaBuinye AT, CTHMYIIIOE TIIIKOTeHOII3, arperawito
TPOMOOIUTIB

* HUpPKO8I - 3meHutye niypes. Uepes rianypoHiiasy AenoniMepusye rialypoHOBYy KUCIOTY 1 [ABHUIILYE
NPOHHUKHICTh KaHAJIBI[IB HUPOK JIJISl BOIH &)ea6cop6u1;1).

* IIpu 3HM:KEHHI CHHTE3Y - HELlYKPOBUiA AiabeT - 3aXBOPIOBaHHS, SIKE XapaKTEPU3Y€EThCS BUALICHHIM
HA/I3BMYAIHO BEJIMKOT KUIBKOCTI PIIMHH 3 ceuero. [Ipu ibomMy nopyiryeTbecs 3BOpOTHHI MpoIec
BCMOKTYBAHHS BOJH B KaHA/IbLAX HUPOK. OKpIM TOrO, Ba30IPECHH i€ Ha IVIaJKy MYCKYJIaTypy CyIHH,
IIPHUCKOPIOKYH TX CKOPOYEHHS.

CnpsiMoBaHicTB /1ii Ba3onpecuny

Peuen- | Jlokamizauis Mexaunusm aii EdexTn

TOpU | ail

V2 Hupku (mucran. | Iocuinenus peabeopouii H2O | Auruauyperuyna jis
YacTHHA
HedpoHa)

V2 Cucrema IlixBuEeHHSI BMICTY Y KPOBI I'eMmocTaTH4HA Ais

3CiIaHHA KPOBi | aHTHreMO(LILHOTO
rjaodyaina A

\d! TpombouuTu CrumyJisinisi arperamii i Crumynsuis
JAerpanyJsifii TPoMOOLHTIB TPOMOOYTBOPEHHS
V1A ApTrepianbHi IlixBuenns Tonyca rnagkux | Bazonpecopn ais
CYAHHH M's13iB CYIMH
V1B [lepenus xous CrumyJisinisi BUBLIbHEHHS CrumyJisiuis
rinogiza KOPTHKOTPOMNIHA BUBIJIbLHEHHS

rijpoKoOpPTH30HA




ITpaxkTuyHe 3acTOCYyBAaHHA rOPMOHIB rirodisa

* KopTuKOTpOIIiH - npH Trino@yHKIT KOpH HATHHUPHUKIB
* ComarotpomniH - np# rinogizapHii KapIUKOBOCTI

* IIpu 3HMKECHHI (YHKIIT CTaTEBUX 32103 y YOJIOBIKIB 1 )KIHOK, IPX OE3ILIIAHOCTI -
aHaJIorH ()OIITPOIIHY — CUPOBATKOBUH 1 MEHONIAy3HHM TOHAJOTPOIIHH.

o Jlnsg CTUMYJSIIT IAaKTaLlii MiCIisl MOJIOTIB - JIAKTUH
* [aTepmennn abo MENAHOTPOIIIH - JJIs JTIKyBaHHS JIET€HEPATUBHUX 3MiH CITKIBKHU OKa.
* AniypeKpuH MICTUTh Ba30MPECHH 1 BUKOPUCTOBYETHCS P HELIYKPOBOMY J1a0eTi.

* OKCUTOLIMH 1 HOr0 aHAJOTH — JJIsi CTUMYJISIT OJIOTOBOI AiSUTBHOCTI.

I'opmonu enipizy — “rpere oko”, 6ioAoriunm
rOAMHHUK OPraHi3my — noxiAHi Tpu
CepomoHin CUHTE3YETHCS B CBITITY YaCTHHH JTI0OM.

Perynioe poboty ranenskux M’sa3iB cyauH, LIKT, 6poHxiB; BUKIHUKAE
3aralibH1 Ta aJeprivHi peakiii, akTUBY€ MPOIECU 3TOPTAHHS KPOBI;

* MenamoHiH (cuHTe3 BHOUI). CUHXPOHI3aTOpP LMPKAAHUX PUTMIB, PErynaTop
CHY.

* ranbmye cekpeuito 'l (3aTpMMKa CcTaTeBoro po3BUTKY Ta QYHKLi cTaTeBUX
3a103),
* KOHTPOJIKOE NIrMEHTALIH0 WKIPU HUXYUX TBAPUH.

Mae rinornikemiyHy, rinoxonecrepmHemiyHy, aHTUOKCUAAHTHY Ta
NPOTUNYXJMHHY Ait0 — ra/IbMyBaHHA CUHTE3Y FOPMOHY 3HMXKYE TPUBANICTb
XKUTTA U HAaBNAKM



I'opmoHHn I TONOAIOHOT 32A031

). Tupeoioni copmonu — mpuito0mupoHin ma mempanoOmupoHin
(mupokcun) — 10X11H1 aMIHOKUCIIOTH TUPO3UHY:
OH

OH
I\‘Gl I#‘
O O
I | I |

H.N—CH—COOH HN—CH—COOH
Tupokcun TpuiioaTupoHin
(3.5.3'.5-rerpaitoaruponin, T ;) (3. 5.3 -rpuitoaruponin. T )

2). TupeokabyumoHiH — NONINCITH, CKIIaAa€ThCs 3 32
AMIHOKHUCJIOTHHUX 3aJIHIIKIB.

Tupeoioni zopmonu (1100mupoHiniL)

e JII1OTh 110 LIUTO30JIBHOMY MEXaHI3MY.

* Bzaemomirouu 3 JIHK, niacriorTs OiocuHTe3 Oararbox OUIKiIB, 0COOJIHUBO
OLIKIB-()epMEHTIB.

 [li1BUIYOTH OCHOBHUW OOMIH, TOCHJIIOKOUHN MOTTIMHAHHS KUCHIO 1
pPO3’€IHYIOYM TKAHMHHE JTUXAHHS Ta OKUCHE (POCHOPHUIIIOBAHHS, FaIbMYyKOTh
rerepaitiro AuH+ 1 cuarez AT,

* CTUMyNIOIOTH KaTabo113M OUJIKIB, JKUPIB, BYTIJIEBO/IB (TI1ABUILYIOTH BMICT
MTFOKO3HU, KUPHUX KUCIIOT 1 aMIHOKHUCIIOT B KPOB1);

* CTUMYITIOIOTH MOP(OTEHES - PIiCT Tija, PO3BUTOK i AU(EPEHITIAIiI0 MO3KY;
* AKTHBYIOTH CE€PIIEBO-CYJHUHHY [IATIbHICTB;



Linepghyuxuis (cinepmupeos)

* Ilpossnsiemvcs y 6u2nsidi mupeomokcurKosy
(moxcuunuti 300 abo bazedosa xeopobay).

e [Ipu HbOMY CIOCTEPITAETHCS:

* Pi3ke cXy/JHEHHS /10 BUCHa)XCHHS Ha ()OHI M1IBUILIEHOTO
anerury, ¢pi3u4yHa cIabKicTh, MiIBULICHHS TEMIEpaTypu
Tina, ek30()TanbM («BHTPIIIKYBATI 04i»).

Lle nosicHIOEThCS:

* Pi3kum 30U1bIIEHHSIM 00'€MY OCHOBHOTO OOMIHY.

* Po3'eqHaHHAM NpONECiB 010JI0TTYHOTO OKHCHEHHS 1
dochopmnyBanus (cunresy ATD).

* Ilocunenuii karabomni3M OUIKIB, JKUPIB, BYIIICBOIIB
(CXy/IHEeHHSI, HETraTUBHUN a30TUCTHI OanaHC, rinepriiiKkeMis),
IIBULIICHHS TeMIIepaTypH Tijia (po3’ € JHAHHS OKHCHOTO
dbochopuroBaHHS Ta TKAHUHHOTO JIMXAHHS ), TaXiKapis,
ek30(TanbM, 30UIBIICHHS 3aJI031.

Iimodyuxiris_(einomupeos)

* ¥ MOJIOAMX OPraHi3miB, IO POCTYTh PO3BUBAETHCA 3aXBOPIOBAHHS
Kpemunizm, To0TO BigcTaBanus (i3UYHOTO Ta PO3YMOBOTO PO3BHUTKY.

* Y nopocnux cinomupeos — mikcedema (CIM30BUNA HAOPSK) - YIIOBIIbHEHHS
KaTa0oJ113My OUIKIB, )KHPIB, ByIJIEBOIIB (OXKUPIHHS,
rinOnTiKEMIsl ), IOTIPIIEHHS aM’sITi, COHJIMBICTD, anaris, Ha0psaku. JIikyeTbcs
TOPMOHAMH IIUTOBUIHOL 3JI03U.

* Endemiunuil 300 — KOMIEHCATOPHE 3011bIIEHHS IIUTOBUIHOI 3271031 IIPU
nediuTi Homy B BOAI Ta X1 (4acTime B TIPCBKUX MicUEBOCTAX). JIiKyIOThH
npenaparaMu Hoay, s Npo(UIaKTUKU HOIOBaHY ClIIb.



I'opmoHU HENPOEHAOKPUHHHUX KAITHH.

* TUpPEOKAJBIIMTOHIH — 1€ OUIOK, IKHH MICTHTh 32 aMIHOKHUCIOTHHUX 3aJIUIIKH.

* Lle#t ropMoH pa3oM 3 TOPMOHOM TIPUILMTONOAIOHUX 327103 (TAapaTrOPMOHOM), a
TAKOX aKTHBHOKO (OpMOIO BiTaMiHy [I; (KaIbLUTPUOIIOM) PETYIIIO€ OOMIH
KajbUio 1 hochopy B opradizmi.

* KanbuuroHit 3mMeHilye KoHueHTpawito Ca*' B KpoBi, cripusie TpaHCIIOpTY CaiP
3 KPOBI 10 KICTKOBOI TKaHHHH, IPUTHIYY€ peabcopOLito 10HIB Ca’" B HUpPKax,
TUM CaMUM CTUMYJTIOIOYH €KCKPEIIII0 iX 3 CeUero.

* KaabuTOHIH 32 XapaKTepoM [iii € aHTaroHICTOM MapaTrOpMOHY.
* Bin inridye BuBitbHeHHsSI Ca’’ 3 KiCTOK, 3HIDKYHOYH aKTHBHICTH OCTCOKJIACTIB.

. IHBH):[KICTL cexpertii KaﬂbHHTOHlHy y K1HOK CHJIBHO 3aJICKUTh BiJ PiBHA
ectporeis. IIpu HecTadl eCTPOreHiB (0COOMMBO B CPIOA MCHOMIAY3H) CCKPCList
KanbuHTOHlﬁy 3MeHIyeThes. Lle BuKnnKkae mpuckopeHHst MoO1Ti3allii KaabIliio
3 KICTKOBOI TKAHUHHU, 110 IPUBOAUTH /10 PO3BUTKY OCTEOIIOPO3Y.

I'opmMoH 1npUIIATONIOAIOHHX 3aA03
(ITapaTropmMoH (maparupuH))

» llapamzopmon — noninenTua, CKIaga€Thes 3 84 aMiHOKHCIIOTHUAX 3aJTHIIKIB.

* OCHOBHA Jiisi HaMpaB/IeHAa Ha MiIBUIIECHHS KOHIEHTpalii ioniB Ca’" 1 3MeHIIeHHS
KoHIeHTparlii ¢ocdatiB y mia3mi kpoBi. OpraHu-MilieHi i HbOTO — KICTKH 1 HUPKU.

* Mexani3m naii — memOpanuuii, depe3 tAM® Tta xansuilikanemonynin. B kicmrkogii
TKaHUHI MPUCKOPIOE YTBOPEHHSI epMEHTIB ITy:kHO1 Pocdarasu i konareHasu, siki JiHOTh
Ha KOMITOHEHTH KICTKOBOTO MAaTPHKCY, BHKIIMKAIOTh HOrO pO3Maj, B pe3yibTaTi yoro
BizIOyBaeThecst Mobimizamis Ca®™ i docdartis 3 KicTOK y KPOB.

* B Kumeunuxy cTUMyIoe BCMOKTYBAHHS KAJIBIIIFO, Yepe3 YTBOPEHHS KalbI[IOTPIONy i
CHHTE3 KaJIbI[ii-3B’ I3y FOYHX OLJIKIB.

* B nuprax maparropmon ctumyimoe peabcopouiro Ca?” B IUCTANBHUX KAHAIBISIX U THM
CaMHMM 3aTPUMYy€ HOTO B OpraHi3Mi, 3HWXKYIOUH EKCKPEIii0 HOTo 3 Cedero, 3MEHINye
peabcopbiito pocdaris.



ITapatropmon

Jiss mapaTropmoHa, ifioro peryjasiuis

3menmenns y kposi Ca **

| ﬂapamuTonunHa 3aj103a |<‘®":

|Hupku ‘ IKic'rKa I

. '

* I'inoghynkuyia - cnazmodinis (cynomu

CKEJIETHUX M 531B 4YEPE3 HU3bKY
KOHIICHTPALIII0 KaJbI[I}0 B KPOBI).
JIiky€ThCsl BBEICHHSIM PO3YUHY
CaCl2.

* I'inepghynkyia - ocTeonopos
(pe3opOuiis kanbliio 1 pocdopy 3
KICTOK 1 3y01B), IEPETOMH KICTOK,

| PeaGcopouisn Ca** | Inrigipysanns ILYIT, JI®.
3MeHIIeHHSI CHHTE3A TiAPOKCH-
anatutis. Bumusanus Ca*'y
BHUIVISIIi LUTPATA

Kapiec 3y0iB.

prd

30iib1IeHHs y KpoBi Ca®* L____f

3menbiens Buaizenns Ca?* 3 ceuero l

CXEMA YTBOPEHHS AKTUBHHX ©®OPM BITAMIHA D

Tl 5 26

1,25 Kaasuurpion

* Haanuioxk Kamnbliiio B KPOBI
IPUBOINUTH J0 KaIbIU(DiKaIii
BHYTPIIIHIX OpPraHiB Ta M’s31B,
YTBOPEHHSI CEYOBUX KaMEHIB.

PEI'YJiAIIA ©®OCOPOPHO-KAJBHIEBOI'O OBMIHY

IMaparropmon — yepes Gs ta Gq 0iakn akTHBYE ajleniiaTuukaasy i

dochoinoznToiioBy cucremy

Iuridipye IIIT i JI®, mo npussoanTs 10 yTeopenns nurpata Ca i

modinizauiwo iioro y kpop
3menbiuye peadbcopdouir P i niasnmye peadcopduiro Ca

Kanbuutonin — nepexia Ca i3 kpoBi y kicTkn, uHrubénpye
pezopéuinio KicTkn i peadeopbuio Py nupkax

Kansunrpuoan (1,25- ra 24,25) — rigpokcuiabosannii sirt. [

Cunres dinka-nepenocHuka Ca iz kimkiBHHKA y KPOB, NOCHICHHSA

peadGeopduii Ca ta P y Huprax

1,25-KkanbLUHTPHOJ — cinepricT naparropmMona
24,25-gkaabUHTPHOI — ciHeprieT KaJbUHTOHIHA
I'T1I0KOKOPTHKOIIH — 3JHHJKEHHS CHHTe3a BilKy y ocTeobacrax,
NOCHJIEHHH pe3opduii kicTkn, 3aTpumia abecopduii Ca ta P i3
KillKiBHHKA i NOCHJIeHHA IX HHPKOBOI eKeKpeuii.

CoMAaTOTPONIH — NOCH/IEHHsI KHIIeYHoi abcopduii Ca.

Incyninonogoduwmii paxrop pocry 1 — cTHMYIAIIA CHHTE3a
ocTeobracTiB.

Tupeoinni ropMonH — 0CTEONIOPO3, KAJALUHEMUINA, KAJILUHYPin

ECT]}OFEHH — AKTHBALIA CHHTE3a KoJiareda B ocreodaacrax,
Nnonepel:KeHHs 0CTeonoposy

IHCyiH — aKTHBANA OCTEOCHHTE3Aa



3aranbHe MaTepiaJibHe Ta HABAJIbHO-METOANYHE 3a0e31eYeHHs JeKIIil:
Pob6oua nporpaMa HaBYaIbHOI IUCLUILIIHA

Cunalyc

MetonnuH1 pekoMeHAallll 10 CaMOCTIIHOT poOOTH 3100yBayiB BUILIOI OCBITH
MynbTUMeNIHHI pe3eHTaLil

CuryaliitHi KJIiHIYHI 3aBAaHHS

EnexTpoHHuii 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCIUIUTIHU

IIuTaHHA 18 CAMOKOHTPOJIIO:

1. T'opmonu: 3aranbHa XapaKTEpUCTUKA; POJIb FOPMOHIB Ta 1HIIHMX O10PETYNATOPIB Y
CUCTEM1 MDKKJIIITUHHOT 1HTerpauii pyHKIIii opraHi3My JIOAUHH.
2. Knacudikauiss ropMoHIB Ta  OlOperyjisiTopiB: BIANOBIAHICTb CTPYKTYpU Ta
MEXaH13MiB J1i TOPMOHIB.
3. Peakuisa KITHH-MIilICHEH Ha Jil0 TOpMOHIB. MeMOpaHHi (10HOTPOIHI,
MEeTabOTPOIIHI) Ta IIUTO30JIbHI PELENTOPH.
4. BioXiMi4HI CUCTEMHU BHYTPIIIHBOKIITUHHOI NIepeadl TOPMOHAIbHUX cuUrHaiiB: G-
o6inku, BTopuHHi nocepeanuku (LAM®, Ca?/kanemonyiin, 1d3, JIAT).
5. MonexkynsapHO-KIITUHHI MEXaHI3MU Jii CTEPOiJHUX Ta TUPEOITHUX TOPMOHIB.
6. ['opmonu rinotanamyca — 1i0EpUHU Ta CTATUHHU.
/. TopmoHM mepeaHbOoi YacTKU Tinodisa: comatotporin  (CTI'), mnpomakTuH.
MaTOJIOTTYHI MPOIIECH, TIOB'A3aH1 3 OPYIIIEHHSIM (YHKIIIT IIUX TOPMOHIB.
8. T'opmonu 3aaHBOI yacTku rinodiza. Bazonpecun Ta okcuTomuH: 0y10Ba, 610JI0T1UHI
byHKIIii.
9. TopMoHalIbHA peryJslis ToMeocTa’y Kalbliito B opraHismi. [laparropmos,
KaJIbLIUTOHIH, KAJIBLIUTPION.

Cnucok BUKOPUCTAHHUX JIKepeJI:

1. Bionoriuyna i 6ioopraniuna Ximis: ¥ 2 kH. Ku. 2: bionoriuna ximis: [ligpydanuk s
men. BH3 IV p.a. 2-re Bun., umnp. 3atBepmxkeno MOH / 3a pen. 10.1. I'y6ewkoro, 1.B.
HixenkoBcrbkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximisi: Y 2 k. K. 1: bioopraniuna ximis: [ligpyunuk s
men. BH3 IV p.a. 2-re Buzg., Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hixxenkoscpkoi. K., 2017. 272 c.

3. Toncekuit f.I., Makcumuyk T.I1., bioximia momgunau. Ilinpyunux. TepHOMLIB:
Ykpmenknura, 2020. 736 c.



Jlexmisg Ne 13

Tema: ['opmoHM Ta G10peTyIATOPH — MOX1/THI aMIHOKUCIIOT; TOPMOHHM Ta (P1310JI0TTHHO
AKTUBHI CMOJIYKH JIMIHOTO MOXOKeHHs. TKaHWHHI TOPMOHU

AKTyasIbHicTh Temu: B3aemonis HEpBOBOi Ta EHIOKPHUHHOI CHCTEMH JO3BOJISIE
TOBOPUTH NP0 €IUHY HEUPOEHIOKPUHHY CHUCTEMY peryisuii (QyHKOIA OpraHizmy.
['ymopanibHa peryssiiss B IpoLecl €BONIONIi BUHMKIA MEpPUIO0, HDK HEPBOBA, ajle He
BTpaTUJIa CBOTO 3HAUYCHHS, a PO3BUBAJIACh Ta BJOCKOHATIOBAIACKH. BUIBIIICTh BiCIIEpaTbHUX
(GyHKI1HA OpraHi3My JIIOJUHU 3aITyCKAIOTHCS W KOPUTYIOThCS MEPEBAKHO T'yMOPaIbHUMHU, a
HE HEPBOBMMM MeXaHi3MaMu perymsmii. [lpu rymopanbHiii peryndamii iHbopmarlis
NepeaeThCs 32 JOMOMOI0OI0 KOMILIEKCY 010JI0T1TYHO aKTUBHUX CHOJYK, SIKI PO3HOCATHCS 110
opratizmy KpoB’1o, iMoo a00 nuisixoM Audy3ii y MIXKKIITUHHY PIIMHY Ta YTBOPIOIOThH
eHJ0KpUHHY cucteMy. CydacHi 3HaHHS PO (PYHKIIIOHYBAaHHS OpPraHi3My JIIOJUHU B HOPMI
Ta MaToJorii 0a3yloThCsl BUKIIOUHO HAa OCHOBI HEHPOTyMOPaJbHOI peryssiii. 3Hawouu
OCHOBHI 3aKOHOMIPHOCTI TYMOPaJIbHOI PETYJISIIl 1 MEXaHI3MH Jlii TOPMOHIB Ha KJIIITUHU
OpraHizaMy, MOXHa 3PO3YMITH MEXaHI3MHU PO3BUTKY OUIBIIOCTI MATOJIOT1YHUX CTaHIB
opratiaMmy, 3amoOirTd iX BHHUKHEHHIO, JIOCSATTH YCHIXIB HpH JIIKYBaHHI BiCLEpaJIbHUX
CUCTEM OpraHizmy.

Merta: nociiKeHHS BIUTMBY TOPMOHIB €HJOKPUHHUX 3aJ103 Ta TKAHUHHUX TOPMOHIB
Ha nporidepaliiro Ta MeTaboJIi3M y TKAaHUHAX OpPTaHi3MYy JIFOJWHU. BUBYEHHS MaTOIOTTUHUX
CTaHiB, MMOB’SI3aHUX 3 MOPYIICHHSIM FOPMOHAIBLHOI PEeTYJIALIII.

OCHOBHI MOHATTS:
[HCYyMmiH3aMeKHUN IIYKPOBUH Jia0erT.
[HCYNMiHHE3aIe)KHUM ITYKPOBUH J1a0erT.
Cunapom Inenko-Kymunra.
XBopoba Inenko-KymuHra.
XBopoba ApnmicoHa.

Ok whE

IlnaH i opranizaniiiHa cTpyKTypa JIeKIii:

[acynin. Cunres, popmu iHCYITiHY B KpOBi, MexaHi3mHu aii. [Tatomoris.
['mroxaron. Mexanizmu ii.

["'opmoHwM, MOX11HI AMIHOKHCIIOT.

Crepoinni ropmonn. Mexanizmu jii. [laTomoris.

Eitko3zanoinu. Mexanismu aii. [1aTtomnoris.

abrwbdPE



3MmicT JeKuiiiHOro MaTepiay

I'opmoHU MIAIIIAYHKOBO1 32A03U

EnnokprHHa yacTHHA TIPEACTABICHA OCTPIBLSIMU
Jlanrepranca-Co0oseBa:

) KinbKicTh IIpoaykoBanuii
Tun KJIITHH .
KJIITHH, (%) TOPMOH
A (0) 20-25 [ mrokaron
(B) B 75— 80 [HCYynmiH
J1 (9) 5-15 ComarocTarux
G - ["acTpun
PP 510 HaH.eraTI/I‘IHI/II/I
MOJIINENTH/T
IacyAin

» BinkoBa pedyoBUHA 3 MOJEKYISIPHOIO Macor 6000.
» Jlo Monekyu BXOAUTh 51 aMIHOKHCIOTHH 3aIUIIOK 316 pi3HUX aMIHOKUCIIOT

» [HCYITIH CKJIaIa€ThCs 3 ABOX MOJINENTUHIHUX JIAHOK
(kopoTkoi A (21 am-wmit 3a11.) 1 joBroi B (30 am-ux 3ai1.), COOIy4YEeHUX ABOMA
TUCYTb(}ITHUMH MICTKaMHU

» [HCYIiH YTBOPIOETHCS 3 MPOIHCY/IiHA MiJ] BIUIMBOM IPOTEa3

B<hain



Pezynsuis cekpeuii — metaboniyHa
Yyepes NiABULLIEHHS PIBHSA [THOKO3N.

_® Ami. JA0TH

=
E]
=
Ioperkwii 2
PETHRY.IYM B
Mpenpoincy.in =
I'1oko03a a
=l
z
Ipoincyain H
=N
=
Anapar H
Foabpai g
TucYain 5
5 2
l Cexperopni =2
rpany.an a
Huakrusanis 3'BA3YIOTLCH 3 penenTopamu
(y mewinui, nuprax, naauenti) (neginka, M's3u, iy T Tain)

Curnassnni

nerrma Cenerrma Cenenma

B-nanwor B-nanwor B-nantwor

[Tpenpoincyin [poincynin Ineyain

®opmu incyJina y Kposi:

a) «asapiiina» - 3'EBJASIETBCH Y KPOBi Yy BUINOBLAL HA MIBHAKE
30LIbIIEHHS] BMICTY IJIIOKO3H Y KPOBi

b) BiiibHa «paboua» — 3aCBOCHHS ITIOKO3H Pi3HHMH TKAHHHAMH

¢) «pe3epBHA» 3'Bf3aHa 3 @-1J100y/IiHAME - 3ACBOCHHS IVIIOKO3H TLIBKH
AKHPOBOK TKAHHHOIO

Konnenrtpauis incyrina y kposi 36inbmyerbes npu 36iabmenni Bmicty
IJIIOKO3H, 2 TaKosk ioHiB Ca, 1esiKHX aMiHOKHCI0T T4 1-AM®
1. Cexpenisi iHCY1iHA KOHTPOIIOETHCH BIUIMBOM ryIiKeMil Ha B-kaiTHum.
Imoko3a nonajnace y B-xaitnau vepes tpancnoprep GLUT-2 i ne 3anexnts
Bi1 akTHBaNIl incyaina.
2.  Biakpurts  notenuian-3anexunx Ca’-kamanis i HajaxoxKenns
KAJIbILisl y KAITHHY NPHBOJNTE /10 CeKpeuii iHCy.TiHA HLISIXOM eK301HTO3Y.
3. TopmonaiabHi paxropu:

A) Topmonn IIKT (cekperwH, racTpuH, XO0JeHHCTOKIHiH)
NIBHIIYIOTE CeKpenilo iHCYJIiHA, a XOJCHMCTOKIHIH miachiaioe incynino-
CTHMY.TIOUHIT eeKT aMiHOKHCI0T.

B) Maa3zma micTuTs incyainononioni gpaxropn pocery IOP-1 i IDP-I1.

B) Tuawoko3a, mo BBOAATL  NEPOPaNLHO, Mac  Giabmmii
incyAiHCTHMY1I0104 I epeKT, HiK NIPH BHYTPHIIHLOBEHHOMY BBe/ICHHI.

B) TImokarononoxionmii nentua-1 (GLP-1) crumyaioc cexkpeniio
incynina. Leil noainenTn - NPOAYKT NPenporioKarona.

I') Xponunune niaBuiennst KiJILKOCTI ropMona pocry, KOPTH30.Y,

IIANEHTAPHOIO JaKTorena 30iibmye cexpeniio incynina

DaxkTopH, AKI PETyAIOIOTH
CEKPEIII0 IHCYAIHY

CTuMyJa1010ThH
I'mroxo3a, Mano3a
AMIHOKHUCIIOTH (JICUIUH, apT1HIH)
[HTeCTHMHAIBLHI TOPMOHU
(Ba301HTECTUHAIBHUN
MOJINENTH/I, TACTPUH, CEKPETHUH,
IJIFOKAroH )

B — KeTOKUCIOTH ALETHIXOJIH
Huxkmiaauin AM®
B-anpeHocTUMYISITOpU

lNaasmyors
ComarocraTus
0-IMOKCUIIIIOKO3a Manorenryin

0.-aJpEHOCTUMYIIATOPH
(agpenHanis,HOpaJApEHAIIH)
B-anpenobnokaropu
(mpornpanonon) Jluaszokcun
['inokamniemis

AJokcaH, peHOTIOH



YTHIIBALISA I''TIOKO3HU

ﬂewopunacl, B eHeprio (rJ1ikoi3)
0%

IMorumuyTa riroko3a 30%-40%—— IleperBopu.iach B KHp

0,

Hepemoplul ach B IVIIKOreH

DAKTOPH, 11O BILIMBAKOTb HA PIBEHD I''IFOKO3H Y KPOBI
1. HexocTaTHiii cHHTE3 NPOiHCYIiHA NIANLIYHKOBOIO 327103010

2. lMopywennst aMiHOKHCI0THOIO CKJIA/LY Hpoincyaina

3. NMopymenns nepexoay npoincyiny B incysin

4. AkTHBaNist incyainasu y kposi

5. lepinnT penentopis incy diHy Ha MIa3MaTHYHUX MemOpaHax KAiTHH
6. [MopyieHns CynpszKeHocTi BHY TPHIIHLOKJIITHHHHX MeCCeHKepin
iHCYJIIHOBOTO CHIHATY

7. AKTHBaLIsS 2APEHATIOBOI CHCTEMH

8. AKTHBAaNsS ITIOKAaroHy

9. AKTHBaNiN coMaTOTPONiNY

10. AkTHBANlIA KOPTHKOCTEPOINiB

Bzaecmose sizox peaxyiti 2.
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bioximiuyH1 PyHKIIIL IHCYyAIHY

* [le ronoBHUI1 aHA0OTIYHUI TOPMOH.

e [TinBHIyE MPOHUKHICTD KIIITHH MEY1HKH, HUPOK, dKUPOBOI TKAHWHU Ta
IHIIMX OPTaHIB ISl TPAHCIIOPTY 21H0KO3U, AMIHOKUCIOM, I0HI8 md

IHWUX memabonimia.

* CTUMYIIIO€ BUKOPUCTAHHS 2/1/0KO3U B KIIITUHAX PI3HUMU
MeTa0OIIYHUMH UISIXaMH, B PEe3yJbTaTl 40ro piBEHb ii B KPOBI

3MEHITYETHCS (TIMOTTIIKEMIYHA [Jis).

* CTUMYITIOE TPAHCIIOPT 2771/0KO3H B KIIITHHU M’ 5I31B, )KUPOBO1 TKAHUHH,
neYiHKH, GOCHOPUITYIOUN TPAHCTIOPTEP TITFOKO3H-4.

* [Ipuckoproe ymunizauito 2nw0Kko3u 4epe3 akKTUBAIIIO 2iKOi3),
NEHMO3HO20 WIIAXY, CUHME3Y 2NIIKO2EHY, CMUMYIIOIOYU AKMUBHICMb

KJII0408UX (hepmeHmis.



I imoraikeMIgHa AL IHCYAIHY

IHCyniH

['moko3a

l

R

dochormoko-
TpaHcdepasa
(rekcokiHasa)

OKHCHEeHHS 3 MeTOI
YTBOPEHHA eHeprii

T

CIIOK030-0-

CHHTEZ aMIHOKHCIOT, GiNiKiB

F

tocar

h
CHHTE3
JIKOTEHY

*1 YTBOpPEHHS MeTalOoJITIB

Y

CHHTE3 KAPOOHOBHX KHCHOT,
TJIiLEepHHY, TimiaiB

* AKTUBY€ KIIIOYOBHH (DEPMEHT OOMIHY ITIFOKO3HU — INIIOKOKIHA3Y
(TexcokiHazy):

enwkosa + AT® — anwokozo-6-ghocgham + AJ[D

* [mrok030-6-(hocdar B 3a1€KHOCTI BiJ TOTPEO OPraHi3My MOXKe
BUKOPHUCTOBYBATHCH:

a) OKMCHIOBATHCS 3 METOIO OTpuMaHHsl eHeprii (~50%),

0) nmeperBoproBatucs B xupu (~30 — 40%),

B) Hakonmu4yBatucs y gopmi riikoreny (~10%).

* ['anbMy€ MIIKOT€HE3 Ta NIFOKOHEOTCHE3




ALz iHCyAIHY Ha OOMIH AIITIAIB 1 OIAKIB

* B neuiHIii Ta )XUpOB1i TKAHUHI CTUMYJIFOE CUHTE3 J)KUPIB Ta TAIBMYE X
po3maj, B pe3yibTari 4Oro KOHLEHTpAIis XUPHHUX KHUCIOT B KPOBI
3MEHIILY€THCSI.

* [HCYIIIH CTUMYITIOE CIIOKMBAHHS aMIHOKHCIIOT B M'si3aX, CHHTE3 OLJIKIB
y He4iHIll, M'sI3axX 1 Cepll.

* [Ipuckoproe mponecu Ttpanckpummii, cuaTe3 M-PHK (a6o 1-PHK) B
IIUX OpraHax.

* Mae pocmocmumyniowouy 0ito

I'inogyHkuis

Hecraua iHCyIiHY NPU3BOIUTH /10 PO3BUTKY
UYKDP08O20 Oiabemy.

e Jlns nporo 3aXBOPIOBAHHS XapaKTEPHUM €:
1) rinepriikemis;

2) DIOKO3Ypis;

3) KeTOHeMis;

4) KeTOHypis;

5) amuuos;
6) azoremis;
7) a3oTypis;

8) momiypis;
9) momiurcis (mocTiiiHa cipara).



I'Aroxaron

* CUHTE3YETHCS B O-KJIITHHAX OCTPiBIIB JIaHrepranca.
e [le mominmenTHa, ckiaagaeTbesd 3 29 a.K. 3aJIUIIKIB.

* 3a XapakTepoM /i1 BiH € aHTArOHICTOM 1HCYJIIHY
(M1aBUIIYy€E PIBEHDb IITIOKO3U B KPOBI).
* MexaHi3M J1i — MeMOpaHHUH (aJIeHIIaTIUKIIa3HH ).

* KniTuHU-MIIIEH] — TIEY1HKA 1 )KUPOBA TKAHUHA.

bioximiuHa A7 rAFOKaroHy

* [ligBUIIy€ piBEHb TIIFOKO3U B KPOBI (TiNEpriikeMivyHa is).

* CTUMYJITIOE TIIIKOT€HOJTI3, TOOTO pO3Maj NIIKOTeHY B TIEUiHIII 3a
paxyHOK akTuBailii pepmeHty gocdopumnasm.

* [ar10y€ aKTUBHICTH MTIKOT€HCHHTA3H.

* CTUMYJIIOE [JIIOKOHEOI'€HE3, 1HAYKY€E CUHTE3 KJIFOYOBHX HOro
(dbepMeHTIB.

* B s)xupoBiil TKAaHWHI CTHMYJIIOE JIIMOMI3, TOOTO pO3Mma KHUpY.



HIJIAXH BIVIUBY THCYJIIHY I I'VIIOKAT'OHY HA METABOJII3M

VHCYJIIH IJIIOKATOH |

}

) !

\4

!

Po3menyieHus I'1oxoHeo- I'nikorenoJtis JlimoJri3 BiabHi
OLIKIB Yy reHes KUPHI
TKAHUHAX KHCJIOTH
Buxia riokosu i3 || Haaxomkenus riio- | BbIXoa KeTOHOBBIX ¥ IKIAaMI
NMeYiHKH K034 Y TKAHUHH TeJ U3 NMeYeHH

I'inepraikemis Keroanunos

MNATO®I310JIOT IS IHCYJIHOBOI HEJJOCTATHOCTI

‘, l

v

JHWKeHHA MOTJTHHAHHA Iingu
[JIIOKO3H

KaTado.1i3M OLJIKIB

IEeHuH

IlinBuIe i
JimoJti3

Y

v

'imepriikemisi,IJ1H0K03- > BMICTY Y
YPisi,0CMOTHYHUH «| MJIa3Mi amiHO-
aiypes, < KUIbKOCTI KHCJIOT, BTpPaTa
€JIEKTPOJIITIB a3ora 3 ceyero

N\ /

> BMICTY y IL1a3Mi
BIJIBHUX KHPHUX KHCJIOT,
KeTorenes3, KeToHypis,
KeTOHeMis

/

ALIU103, 3HEBOJHEHHSI




IykpoBuii AlabeT

* € HacniaKoM AeIIUTY 1HCYIIIHY.
* I[ykposuit diabem:

[ Tuny (1HCYJIIH3aIEKHUM ),

II Tumy (1HCYTIHHE3aICKHHUM ).

* [Ipu giabeti / muny nopyuryeTbCcsi CHHTE3 1 CEKpeLis
IHCYJIIHY.
* [lyxpoBuii niadet // muny BUHHUKA€E Yepe3 3HUKEHHS

YyTJIMBOCTI TKAHUH 10 1HCYIIIHY, 3YMOBJICHE
3MEHIIEHHSIM KUIBKOCTI MEMOpaHHUX PEIETTOPIB.

* B ycix Bumagkax HngOB_Ol“O niabeTy KaTaOoIIdH1 IPOIECH
nepeBakaroTh HaJ aHAOOTIYHUMH

ComMmarTrocraruna

CuHTe3yeThes O-KIIITHHaAMH OCTpiBIiB JlaHrepranca, a Takox B
rinoTaaamyci.

Ile mominenTua, ckiaagaerscs 3 14 a.K. 3aJIMIIKIB.

ComarocTaTiH TMPUTHIYYE CEKpEelil0 TiloTajlaMyCoOM COMAaTOTPOIIiH-
PHIII3UHT-TOPMOHY 1 CeKpeLio NIEPEAHBOIO
YaCTKOIO rinogizy COMaTOTPOITHOTO FTOPMOHY 1 THPEOTPOIHOIO TOPMOHY.

OxpiM 1BOTO, BiH NPUTHIYYE TAKOXK CEKPELI0 PI3HUX TOPMOHAIBHO
AKTUBHHX IENTHU/IB 1 CEPOTOHIHY, K1 NPOAYKYIOThCS B IITYHKY, KUILICYHUKY
Ta MIALUTYHKOBIH 3a51031. 30KpeMa, BiH 3MEHIIY€E CEKPEIiI0 1HCYIIHY,
IVIIOKaroHy, FraCTPUHY, XOJICLIUCTOKIHIHY.



I'opmMoHHN MO3KOBOIrO IMapy HAAHUPHUKIB

* Karexonnaminu (0iorenHi aminm): nogamiu,
HOpaJApeHaJiH, aapeHajin. CHHTE3 3 TUPO3UHY.
[maxTuBaiis ge3aminyBaaasamM MAQO, a6o
METUIKOBaAHHIM

* Mexanizm i1 a0eniiamyukiazHull

Sal e

CHOH CHOH
C'H_NH_ C'H_T\HCH
Hopanpenanin Anpenaniu

CunaTe3 KarexoAaMiHIiB

OH OH OH
OH
OH
+02 +02 /+02 CH3
-CO,
CH
2 ?Hz ?Hz (I:H2 C“'O“ CH OH
CH NH -
2 CH-NH, Setrhibly CHo-NH, CH-NH, CH,-NH-CH
COOH COOH COOH ’ ’
Denin- Tuposun AO®A  [Jlopamin  Hopanpenanin  Alpenaiin

aJIaHiH



BioAoriuna Aia

* Anpenanin aktuBye ochopuiiazy noaidHo IIHOKAroHy, MPUCKOPIOE
[JTIIKOT€HOJTI3, TIEPEeBAXKHO Y M'si3aX, aKTUBYE TIIFOKOHEOTE€HE3 B TIEY1HIII, 1110
NPU3BOJMUTH JI0 TIEPIVIIKEMIT.

* B >xupoBiii TKaHUHI aJpEeHAIH, K 1 [NIFOKaroH, aKTUBYE JIINA3y 1 CTUMYIIIOE
MIPOIICCH JITIOJI3Y.

* AZIpeHaJTiH TIPOSIBIISAE CYyTTEBHI BILUIUB HA (DYHKIIII CEPIIEBO-CYIUHHOT
CUCTEMH, 30UIBIIYIOUU CHIIY 1 YaCTOTY CEPLEBUX CKOPOUYECHB, & TAKOXK
BUKJIMKAE T1BUIICHHS KPOB'SHOTO THCKY, BIUTMBAE HA OPOHXH, 3HIMAE
OpoHXOCIa3M, Ha HUTYHKOBO-KHIIIKOBUU TPAKT Ta 1H. (P1310JI0T19HI IPOLECH.

BuxopucranHa KaTeXOAaMiHiB.

o JIs1st cTUMYIISAIIIT CEPLIEBUX CKOPOUYECHD Ta IM1BUILICHHS
AT.

*IpU aJEPriyHUX PpeaKIlisaX, aHa(PUIAKTUUHOMY IIOIIi;
* 17151 3HATTS] OPOHXOCIA3MY;

* MPU HEJOCTATHOCTI NMepU(EPUIHOTO KPOBOOOITY, SIK
MICIIEBUI CYIMHO3BYKYIOUHI 3aci0.



I'opMoHU KOpU HAAHUPHUKIB
(xopTuKOCTEpPOIiAH)

1. NIIOKOKOPTHUKOIAU — KOPTHU30J1, KOPTHU30H,

KOPTUKOCTEPOH

2. MIHEPAJIOKOPTHKOIAM — aJIbJOCTEPOH, 11-
NE€30KCUKOPTUKOCTEPOH, 18-OKCMKOPTUKOCTEPOH

3. crareBi TOPMOHHU.

Mexanizm 0if IATO30JIbHUH

Cunmes 3 X0J1eCTEPUHY.

AKTUBYE CHUHTE3 AKTT,
KOPTUKOIIOEpUH, CTaH CTpecy,
TPUBOTH, cTpaxy (teopis Cenbe —
aJanTalifHUNA CUHIPOM).

CuHTEe3 anbJI0CTEPOHY PETYIIOE
pPEHIH-aHTIOTEH3WHOBA  CHCTEMA,

K+, Na+, AKTL.

MeTabomni3yloTbcsi TOPMOHH B
NEUiHIll, HUPKAX, KUIICUYHHUKY.
Exckperyroteest y Bursial 17-KC,
cynbdariB, IITIOKYpPOHATIB.

Kopruson
CH,0H

Y c=0
HO

CH,

AJbj10CTEPOH

CH,OH
CH; Cc=0

CHs

(o)
Koprukocrepon

(o]
11-1€30KCHKOPTH30

CH,

11-/1€30KCHKOPTHKOCTEPOH



L] L L L - — e L]
‘BioximiuHa Aifi TAFOKOKOPTHKOIAIB
- linepriikemiuna jis:
1. akTuBaLis CUHTE3y (PEPMEHTIB IIIIOKOHEOTEHE3Y
2. BUBLIbHEHHS aMIHOKHUCIIOT 3 OLIKIB HA CHHTE3 IVIIOKO3H
3. raJbMyBaHHS BUKOPHCTAHHS IVIIOKO3H B TKAHWHAX
. Kupomobinizyoua aisi (akTHBALliA JIINONI3Y) Yyepe3 CTUMYILito cekpenii anpenaniny i CTI.
. IHri0y0Th CHHTE3 HYKJIETHOBHX KHCJIOT y BCIX TKAHWHAX, OKPIM MEYIHKH.
* V¥V M's3ax, mimMoinHii Ta )KUPOBIi TKAHMHAX, MIKIP] Ta KICTKAaX MPOSBISIOTH KATA00IYHY /Ail0.
* B neuinui maroth anadoaiuHnii eeKT — CTUMYITIOIOTH CHHTE3 HYKJICTHOBUX KHUCIIOT 1 OLIKIB.

- Crumyasinis  epuTpomoe3y Ta CHHTe3y TremMoriofiHy depe3 aKTHBAIil0 ekchpecii
€pUTPOIIOETHHY.
* ImyHozenpecHBHA Ta aHTHAJEPriyHa Jis, yepe3 OoKyBaHHA nponigepanii  miMQOIMTIB.

* [IlporusanajbHa Ais - raIbMyBaHHS aKTUBHOCTI (ocdomninasu A2, sika BUBLIbHIOE apaXiZJOHOBY
KHUCIIOTY 3 (hochOoNniIiB JUIsi CHHTE3Y 3alaJlbHUX eHKO3aHOIIIB.

e [ligBumyoTs cTiliKicTh Opranizmy 10 crpecy.

&

" MiHepasOKOpTHKOIAH

* TunoBuii NpeICTaBHUK I[1€T TPYMH aJIbJ0CTEPOH.

bioximiuna 0is minepaiokopmukoioie

* [IepeBaXkHO MTIFOTH Ha BOAHO-COJILOBUN OOMIH.

* 3aTpUMYIOTh B OpPTaHi3Mi 10HH HATPIIO Ta XJIOPY, MiICHITIOI0YH 1X peadcopOIriro
B 3BUTHUX HUPKOBUX KaHAJIBIIAX.

* CnpusitoTh BUAUICHHIO 3 CEYEI0 10HIB KaJllI0 T4 aMOHIO.
* PerymoroTe BEIMYNHY OCMOTHYHOIO TUCKY.

ATBI0CTEPOH



* I'inoghynkuyia Kopy HAJHUPKOBUX 3aJ103 MPOSIBISIETHCS 3MEHILIEHHSM BMICTY
KOPTUKOIAHUX TOPMOHIB 1 HOCUTH Ha3BY A00icoH080i X60poou (6poH30860i).
['onoBHUMH CUMOITOMaMH IILOTO 3aXBOPIOBAHHS €: a/IMHAMIS, 3MEHIIICHHS
00'eMy UPKYJIIOI0401 KPOB1, apTepiaibHa TIOTOHIS, TIIOITIKEMIS,
HiJCUJIeHA MIrMEeHTAllls WIKIPH, 3a1aMOpOYCHHSI, HeBU3HAUeH1 0011 B 001acT1
YKUBOTA, Jllapes.

* [Ipu myxnmMHax KOpU HaJHUPKOBHUX 3aJI03 MOXKE PO3BUBATUCS 2inePPYHKUIA

3 HAQJIMIIIKOBUM YTBOPEHHSIM TIIFOKOKOPTUKOIIB. [Ipu boMy BHHUKAE
3aXBOPIOBaHHS 2inepkopmuyuzm, avo cunopom luenko-Kywunea.

AaAicoHOBA, 200 OpOH30Ba XBOpPOOa
(rimodpyHKIIiA, 200 riMOKOPTUIIN3M)

[Ipu nedinuTi NMIFOKOKOPTUKOI/IIB 3HIKYETHCS CTIHKICTH OPraHi3my 110
cTpecy, IHEKIIHHNX, XIMIYHUX (PAKTOPIB; CIOCTEPIrAETHCS TIMONIIKEMIs,
BTpaTa Macu Tia.

JediuuT anpI0CTepOHy MOPyYIIye BOAHO-MiHepanbHuii 00MiH. OpraHizm
BTPA4a€ HATPii 1 BOMY, ajle yTPUMYE Kalliii: BUHUKAE TINeprosapu3anii
MeMOpaH, 110 TPU3BOAUTE 0 TIMOTOHII, M'SI30BOi  CJIAOKOCTI

VY XBOpHX MOCHJIEHA MITMEHTAlll MIKIPH Ta CIM30BUX SIK HACTIAOK
KomneHcatopHo miaBumeHoi cexpenii AKTT



CraTeBi rOpPMOHU - CEKCTOPMOHU

* A. TopMOHY SIEYHUKIB - KiHOYi FOPMOHU: €CTPOTEHH (TIPUCTPACHUH
HOTAT), MOX1HI ecTpany, abo C18-ctepoinu) Ta nporecrareHu (1oxiIHi
npernany, C21-crepoinn).

* MexaHi3M i IUTO30IBHUHA. [X CHHTE3 KOHTPOTIOETHCS TOHAOTPOTHUMH
TOPMOHAMH [EPEAHBOI YACTKH rinodisy: pomikyroctumyorodnm (PCI')
a6o moreinizyrounm (JII') abo I'CIK (y wonoBiuux ocobuH)

* CuHTe3 3 X0JIECTEpUHY, EKCKPETYIOThCS y BUITISIAL CyNIb(aTiB Ta
TIFOKYPOH1IIB

* EcTrporenu (ectpazaion, €CTpOH Ta €CTpion) - B 1-i monoBUHI
MEHCTPYaJIbHOI'0 IIUKITY

* [IpocecmepoHr CUHTE3YETHCA B 2-1 TIOJOBUHI )KOBTUM TLIOM 1 MiJT 4ac
BariTHOCTI INIAIIEHTORO.

* CHHTE3yIOThCS B CTaTEBHX 3aj103aX a00 ToHaIax:
- Y 4OJIOBIYMX OCOOMH — B CIM'STHUKAX
- Y )KIHOYHMX — B S€UHUKAX

OH O

HO HO

Ecrpaxion-17p Ecrpon

_OH

HO

Ecrpion INMporecrepon



EdexTu ecrporeHis:

* 1. cTMymISIList pOCTY 1 I03piBaHHS OPTaHiB PO3MHOXKCHHS, 3a0€3MeTeHHS!
penpoayKiii, pOPMyBaHHS BTOPHHHHUX CTATEBMX O3HAK (PO3BUTOK MOJIOYHHX
3a7103, (POpPMYBaHHSA CKEJIETY 3a )KIHOYUM THIIOM, PO3BHTOK XPSMIiB TOPTaHI 1 T.1.);

* 2. perymsmisi 3MiH B CIIM30B1H 00OJIOHIII MAaTKH 1 MIXBH ITiJ] 9aC MCHCTPYaIbHOTO
LUKy (IIPOreCTEPOH);

* 3. 3aTpuMKa coel KanbLio 1 pocdopy B KiCTKax - IpH Ae(PILUTI €CTPOreHIB -
OCTEOIIOPO3;

* CTUMyIIOI0Th CHHTE3 Crieuu(i9HNX OUIKIB y PENPOIyKTUBHUX OpraHax.
[IposBisAr0THE aHAOOIIYHY /1110, OCOOIUBO HA KICTKHU 1 XPSIIIL.

* [TpuitmaroTh y4acThb B peryJsiii 3ropTaHHs KpPOBi.

* MaroTh aHTHOKCUAAHTHY JIIF0 1 IMIBUIIYIOTh CTIHKICTh JKIHOK JI0 CYJIMHHUX
3aXBOpPIOBaHb — N1ABUINYOTH cuHTe3 JITIBI 1 3Menmryrots - JIITHI

* [Ipu rimodyHKIIIT S€ETHUKIB y )KIHOK - IPOSIBU MacKymiHi3alii (bopoma, Byca,
rpyOuii ronoc).

* [Nimepriponyxitist eCTPOreHiB - (PaKTOp PU3HKY MyXJIMH MAaTKH Ta MOJIOYHUX 3aJ103.

Ilpozecmepon

* YTBOPIOETHCS B dKOBTOMY TLUI1 SIEYHUKIB, a TAKOXK Y
¢deTorarieHTapHOMY KOMILJIEKC] B MEP10J] BariTHOCTI.

* Jli€ 3a IUTO30JILHUM MEXaH13MOM, AKTUBYIOYH TPAHCKPHIII[IO TEHIB.
* 3a0e3neuye IMIUTAHTAIIIIO 3aILIIIHEHOT SULEKIITUHU B MATIII.

* Cripusie 30€peXEHHIO BariTHOCTI.

* CTUMYITIO€ PO3BUTOK TKAHUHU MOJIOYHOT 3aJI03H.

e Jlegiuut nporecTepoHy NpOU3BOAUTH /10 MIOPYIICHHS CTATEBUX LIUKJIIB
1 BUKHUJIHIB.



I'opmoHU sieuok (CiM’AHUKIB) — aHAPOT€HU

CHUHTE3yI0TbCSI B YOJOBIYMX CTAaTE€BUX 3ajl03aX — B IHTEPCTULIIAIBHUX
kimituHax Jledigura ciMm'sHukiB (95%) 1 4aCTKOBO B KOpP1 HaJHUPHHUKIB Ta
sI€YHUKaX y KIHOK 3 xonectepuny (C19-crepoinu). [naktuByrotecss g0 17-
KC. Cexkpeuito perymorots @CI' Ta JII. Makcumym npoaykuii 7-9 roauna
paHKy.

Mexanizm 0ii TATO30JILHUAN.

Tecrocrepon JluriaporectocTepon

bioximiuna 0ia anopozenis

KoHTpOI1010Th KJIITHHHUNA MEeTa00113M SIK PelPOyKTUBHUX OpraHiB, TaK 1 0ararbox
IHIIIMX OpPTaHiB i TKAHWH.

B uinomy, mposBnsAroTh aHaOONIYHY /1110, TOB's3aHY 31 301UTBIICHHSAM IIBUIKOCTI
CHHTE3y OLIIKIB.

KiiTuHU-MIlIEH] /U1 HUX — B OCHOBHOMY CKEJIETHI M'A3H, a TAKOXK KICTKH, CEPLIEBUI
M's13, HUPKH.

B HEBEIHKHX KUIBKOCTSX aHAPOTEHH CHHTE3YIOTHCS TAKOXK B A€YHHKAX, (POPMYIOYH
peaxiii MOBEIIHKH.

AHJIPOreHH TaKOX CIIPHAIOTh CHHTE3y (QocomimifiB, mo 3ade3neuye (hOpMyBaHHS
IIUTOILIA3MAaTHYHUX MEeMOpaH 1 301JIbIICHHs 3arajJbHO1 KUIBKOCTI KJIITHH B OpraHi3mi, a
OTXKe, 1| MPUCKOPEHHH PICT.

[1I1x0M MIABUIEHHS CHHTE3y OKPEMHX (PEPMEHTIB, BiIOYBA€THCS IPHCKOPEHHS
OKHCHO-BIZIHOBHHX PCaKLI{ B TKAHMHAX 1 HA L1l OCHOBI 3a0C3NCYCHHA aHAOOIIYHHX
PEAKLIi JOCTATHLOK) KUIbKICTIO €HEPITI.

* TinoroHaausm (aediumnt TectoctepoHy), abo esHyxoiausm. [lo ctatesoro ao3pisaHHA
NOPYLUYETHCA PO3BMTOK BTOPMHHUX CTaTeBMX O3HaK, a nicns - ix perpecis.

* linoroHagM3m - HeLOPO3BMHEHA CTaTeBMX OPraHiB Ta BTOPUHHUX CTaTEBUX O3HAK,
aTpodiaA MyCKynaTypu, OXKMUPiIHHA, NOPYLUEHHA NCUXOPi3i0NOriYHUX peaKLii.



BIOCHHTE3 I MEXAHI3M JIIi EHKO3AHOI/IB
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Mpocranoinn PGG2

* [IpocTarnaHauHu PETYIIIOIOTh:
- CKOpOUYyBaJIbHY (DYHKIIiO ITIa/IKOI MyCKyIaTypu
- CeKpeTopHY (QYHKIIIIO IMITyHKA
- TeMOIMHAMIKY HUPOK
- BIUTMBAIOTh Ha apTepialbHUHI THCK
- cTaH OpOHXIB, KUIIIEYHUKA, MATKH
- BIUIMBAIOTh Ha YTBOPEHHS TPOMOIB

* IIpocranukiinum € masuaom npocraranauHis (Pg I), ane nogarkoBo MaroTh 0co0IUBY
YHKIIIIO - 1HT10yI0Th arperaiio TpoMOOLUTIB 1 00yMOBIIIOIOTh Ba30AMIATALIIO.
COOJIMBO aKTUBHO CUHTE3YIOTbCS B €HJ0TENIT CyIMH MIOKap/ly, MaTKH, CJIM30BOI

IITyHKA.

* TpomoOoxkcanu (TX) yTBOpIOIOTECS B TPOMOOILMTAX, CTUMYIIIOKOTD X arperamio 1
BUKJIMKAIOTh 3BY)KyBaHHs APIOHUX CY/IHH.

* JleiikoTpienu (Lt) akTUBHO CHHTE3YIOTHCS B JICMKOLIUTAX, B KJIITUHAX JIETECHb, )
CEJIE31HKH, MO3KY, ceplis. B jielikonuTax BOHU CTUMYJIIOIOTh PYXJIUBICTh, XEMOTAKCUC 1
MITpaLllo KJIITUH B JDKepello 3analeHHs. TakoK CIpUSIOTH CKOPOUEHHIO MYCKYJIaTypHU
OponxiB B 103ax B 100-1000 pa3iB MeHIIUX, HIK IiCTaMiH.



I OPMOHU WIJIYHKOBO-KUUWIK06020 mpaKnty
* CIMEHCTBO FaCTPUHY:

- TaCTpUH
- XOJICLIUCTOKIHIH
* CIMEHCTBO CEKPETHHYV:
- CEKpETUH
- EHJIOTIIOKaroH
- BA30aKTUBHUM KMIIICUHUH TECIITU]L

»3a XiMI4YHOIO Oy/I0BOIO BC1 BOHH IICIITH/IHU 1 JIFOTH 3a
aJICHUIAT-IHAKIa3HUM MeXaH13MoM (4epe3 n1-AMD)

Okpemi npeocmaeHuku I ix Ois
TACTPUH

* CHHTE3YEThCS CIIM30BOIO MLTYHKA.
* Mae 3 monekynsipHi popMu 3 pi3HOKO KUTBKICTIO aMIHOKUCIOTHUX 3anuinkiB (34, 171 14).

* Crumymioe Buitennass HCl cii30BOi0 KHITIEYHUKA.
* AKTHRBYE€ CEKPEIIi0 IETNICMHOTEHY Y Bi/IMOBI/Ib HA HA/IXO/PKEHHS B TIUTYHOK 1%KI1.

CEKPETHUH

* CHUHTE3YETECS CIIM30BOI0 12-TUNanoi KUIIKH.

* Ilenrrup, ckragaeThbes 3 27 a.K. 3aJIHIIKIB.

e Jlie Ha KJIITUHH MiJILTYHKOBOI 3a7103H 1 CTUMYJIIO€ CEKPELII0 B KUIIEYHHK
po(epMEHTIB — TPUIICUHOT€HY, XIMOTPUIICHHOTE€HY, MPOKapOOKCUTIETITHIA3U

MOTHUJITH

* CUHTE3YETHCS B CIIM30BIH KHIICYHHUKA.
» Cknanaerscs 3 22 a.K. 3aJIMIIKIB.
* CTHMYIIIOE CEKPEIi0 ICIICHHOTCHY B ILTYHKY.



PEHIH-AHT'IOTEH3HHOBA CHCTEMA

AHTTOTEH3UHOI'EH

TKaHHHUH AKTUBATOP
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AHrioTeH3UHOTeH 3MeHbIeHHSI 00" €My KPOBI
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! PeHin<—— 3Menbluedns nepQysiiinoro
AHriorensuH I THCKY Y HHPKaXx
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BHJ]i-ﬂeHH: aJIb10CTEPOHY Buﬂineﬂﬂil BA30IPeCHHY

3arpumka NaCl 3aTpuMKa BOIH



3aranbHe MaTepiajJibHe Ta HABAJIbHO-METOAUYHE 3a0e3eYeHHs JeKILil:
Pob6oua nporpaMa HaBYaIbHOI IUCLUILIIHA

Cunalyc

MetonnuH1 pekoMeHAallll 10 CaMOCTIIHOT poOOTH 3100yBayiB BUILIOI OCBITH
MynbTUMeNIHHI pe3eHTaLil

CuryaliitHi KJIiHIYHI 3aBAaHHS

EnexTpoHHu 6aHK TECTOBUX 3aBJaHb 3a MiAPO31IIaMU 3 TUCUUILIIIHU

IIuTaHHA 18 CAMOKOHTPOJIIO:

1. Incynin: 6ynoBa, 610CHHTE3 Ta CEKpelis; BIUIMB Ha OOMIH BYIJIEBOJIB, JIMIAIB,

aMIHOKHUCJIOT Ta OUIKiB. PicTcTUMyIol0Yl eheKTH 1HCYIIHY.

['mroxaroH: peryssmiss oOOMiHy BYTJIEBOJIIB Ta JIMIAIB.

3. Tupeoinni ropMoHU: CTpyKTypa, OionoriuHi edektu Ts Ta Ti. I[lopyuienns
MeTaOOJIYHUX MPOLIECIB MPHU TiO- Ta TIEPTUPEO3.

4, Karexonaminu (aapeHalliH, HOpajpeHadiH, naodamid):  OyaoBa,  OIOCHHTE3,
¢i3ionoriyni edexTH, 010XIMIYHI MEXaHI3MHU ii.

5. Crepoinni ropmonu kopu HagHUpHUKIB (Czi-cTepoinn) — TIIFOKOKOPTUKOIIM Ta
MIHEPAJIOKOPTUKOIIN; Oy/10Ba, BJIACTUBOCTI.

6. XKinoui ctaTeBl rOpMOHU: ecTporeHnu, nporecrepoH. dizionoriuni Ta OGiOXIMIYHI
edexTu; 3B' 130K 3 pazamMu OBYJISIIIHHOTO ITUKITY.

7. Yomnosiui crareBi ropmoHu (Cig-cTepoinu). dizionoriyHi Ta OioXiMiuHI €hEeKTH
aHJIPOTEHIB; PETYJIALIS CHHTE3Y Ta CeKperii.

8. Eiiko3anoinu: OymoBa, 610y10Ti14H1 Ta (hapMaKoOJIOT14H1 BIACTUBOCTI. ACIIPHUH Ta 1HIIT
HECTepOINHI TPOTHU3aMabHI 3aC00U K 1HTIOITOPU CHHTE3y MpOCTarjiaH uHIB.

N

Cnucok BUKOPUCTAHUX JIKepeJI:

1. Bionoriuna i 6ioopraniuna Ximis: ¥ 2 kH. K. 2: bionoriuna ximis: [ligpydanuk s
men. BH3 IV p.a. 2-re Bun., Bumnp. 3atBepmxkeno MOH / 3a pen. 10.1. I'y6eskoro, 1.B.
Hixxenkoscbkoi. K., 2017. 544 c.

2. bionoriuna i 61oopraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [ligpyunuk ans
men. BH3 IV p.a. 2-re Bug., Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBchkoro, I.B. Hixxenkoscpkoi. K., 2017. 272 c.

3. Toncekuit f.I., Makcumuyk T.II., bioximia momgunau. Ilinpyunux. TepHOMLIB:
Yxpmenknura, 2020. 736 c.



Jlexkuisa Ne 14

Tema: bioxiMis xapuyBaHHS JIIOAMHU. BiTaMiHU Ta MIKPOEJIEMEHTH SIK KOMIIOHEHTHU
XapuyBaHHS JI0MHUA. Bo1opo34nHH1 BiTaMiHH.

AKTyaJIbHicTh TeMu: J[JI1 MATPUMaHHA HOPMAJbHOI JKUTTEAISUIBHOCTI OpraHi3My KpiM
OUIKIB, UPIB, BYIJIEBOJIB, MIHEpaJbHUX PEUYOBMH 1 BOAM NOTPIOHI BiTamiHu. L[{um
TEPMIHOM HA3MBaIOTh TPYIy JNOJATKOBUX PEUOBHH 1XKi, IO HaJeXaThb O PI3HUX KJaciB
OpraHIYHMX CHOJYK 132 PIAKICHUM BUHSITKOM HE CUHTE3YIOThCS B OpraHi3Mi JitoAuHU. BoHu
MaloTh CHJIBHHUH 1 MEBHOIO MIpOI0 crieuu(IYHUNA BIUIMB Ha MpOIlecH OOMiHY, IPUUYOMY B
Jy’K€ HEBEIMKHUX KUIBKOCTSIX.

Merta: y3arajbHEHHs B1JIOMOCTEH MPO BIACTUBOCTI, ICTOPIIO BIAKPUTTA BITaMiHiB, iX
cydacHy kiacu@ikailiro, HaBeACHO JDKepelia HaAXOJKEHHS JI0 OpraHiamy, 1000Be
CTIO)KMBaHHS HACEJICHHSIM Pi3HUX BIKOBUX TPYII Ta X 3HAYCHHS ISl OPTaHi3MYy JIFOJUHH.

OCHOBHI OHATTS:
KokapOoxkcunana.
XBopoba bepi-bepi.
CxopOyT.
XBopoba Amicona-bipmepa.
donaTHUN UK.

aObrwpnE

Ilinan i opranizanmiifHa CTPYKTypa JIeKIIii:

[TepeTpaBiatoBaHHS Ta BCMOKTYBaHHS O1IKiB, )KUPIB, BYTJICBOIIB.

BiTtaminu Ta MiKpOeIeMEHTH SIK KOMIIOHEHTH Xap4uyBaHHS JTFOIUHU
XapakTepHuCcTHKA BITaMiHIB.

Kiacudikarris BiTamiHiB.

Bonopo3uunni Bitaminu. BiactuBocTi, MexaHi3MH Jii, 1000Ba 1moTpeda, BMICT B
MPOIYKTaX XapayBaHHS.

[laTomoriuni cTaHu MPHU HECTAa4dl BOJOPO3UYNHHUX BITAMIHIB.

Ok whE

o



3MmicT JeKuiiiHOro MaTepiajy

Opranuzauis megcnyxou (15%)

MpuHUKMNK XNTTA | XapuyBaHHA (70%)

&

MeHeTuyHi dakTopm (15%)

V.

CTAH 3400POB'A NOAUHW

1

PauioH xapuyyBaHHA, cbanaHCOBaHMW 3a eHeproTpaTamm,
AeUUMTHUA 3a BinbwKcTio BiTamuHIB Ha 20-30%

[

[

[

Mpyna B — y 30-40%
HaceneHHs

Bitamin A -y 40%
HaceneHHs

Bitamin C — y 70-90%
HaceneHHs

HapgxooeHHs 3 ker

l

EHOQoOreHHUn cuHTe3

I

BITAMUHU

He BUKOHYIOTL: a) CTPYKTYPHY (PyHKUiO
0) eHepreTUyHy (hyHKUiO

!

ABiTamiHO3u, rinoBiTamiHO3Mn

|

|

!

lNnepBiTamiHO3M

Ek30reHHi

EHporeHHi: a) niaBuweHHsA noTpebu;
6) nopylweHHsA BCMOKTYBaHHSA i po3nag y LUKT,;
B) NOpYyLEeHHA nepexoay y kKohepMeHT

|

|

BiTtamiH3anexHi ctaHu
(meraBiTamiHHa Tepanis)

BiTamMiHpe3ncTeHTHI CTaHun
(ypomxeHi nopyLeHHsA 0OMiHy
i hyHKUIT BiTaMiHIB)




EHaoreHHi cpakTtopm:

MopyweHHA BCMOKTYBaHHA BiTaMiHIiB npwn
saxsoproBaHHAX LWLUKT; nepuog pocrTy,
NOXWUNUM BIK; rinepTepMmin; cTpec; NigBULLIEHHA
notpebu npu izMYHOMY HaBaHTaXeHHi;
BariTHICTb | roAyBaHHA AUTUHW; 3aXBOPLOBaHHA,
WO BUKNUKaKTL NigBMIWIEeHMIA po3nag abo
NopyLWeHHA nepexoqy BiTamiHis

Xap4yysaHH
HU3bKWWA BMICT
BiTamiHiB y iXi;
He3banaHcoBaHe
Xap4yBaHHA 3 nepe-
Barow BYrneBopjis;

HenpaBunbHe y KothepMeHTHi (hopMKn; rMUCTHI iHBa3il;
3b6epexeHHA i KyniHapHa TPUBaNun NPUNOM
obpobka npoaykTiB; gieTu, ﬂEthI.IHT NPOHOCHUX Ta aHTUBITaMIHIB
peniriiHi 3a6opoHwu; BUTAMWUHOB |
MeOQWKaMeHTH; WKIiANWBI 3BUYKK g,

\RE
Ex3oreHHi dpakTopm \\

e,

NMPUYUAHU SHUXKEHHA BMICTY
BITAMIHIB Y MPOAYKTAX

» TepmiuHa o6pobka (Big 25 oo 100%)

« 30epexeHHs y xonoaunbHUKy (ao 30% 3a 3 gobu)

* Po3naa Ha coHui

« MeToau KynsLTUBYBaHHA oBoMIB Ta ¢pykTiB (Ao 30%)

» BXKMBaHHA TennNMYHUX NPOAYKTIB

* BxxnuBaHHA padgiHoBaHUX | KOHCEPBOBaHUX
npoAaykTiB

* BucywyBaHHA, 3aMOpOXyBaHHAI, MeXaHi4Ha
obpo6ka, 36epiraHHsa y meTaniyHoOMy nocyai

* OuncTtka oBo4iB Ta PPYKTIiB

» Ce30HHI KOnNuBaHHA
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TpawxckeTonasa

Tiamin (Bitamin Bl ) — Bojopo3unnnuii Biramin , skuii rpae Bax/auBy

poisb B meradouaizmi . Tiamin HeoOXixHuii 115 HOPMAILHOIO POCTY i PO3BHTKY ,

2 TAKOA /151 NIATPHMKH Ais/IbHOCTI HEPBOBOI , TPABHOI Ta CEPUEBO -CYAHHHOI CHCTEM.

Tiamin Oys BiAkpuTHIi 1pH cnpodi BYeHHX i JikapiB po3raJaTH TAEMHHIIO CTPALIHOIO 3aXBOplOBaHHs depu-Oep (
NOJMIHEBPHTY ) , AKe BPAKAJI0 Hararbox Jiojei, mo npoxusaors B Asil. [Ipn ssejenni B panion xapuyBanusi pucoBux
BHCIBOK XBOpoOa BicTynaja.

¥ 1911 poui noabebknii Byennii Kazumup ®ynk 3mir BUALIMTH pe4OBHHY 3 PHCOBHX BHCIBOK , SIKY IP03BaB BiraMinoMm.
Takum ynHOM , TiaMiH cTaB nepwHM BHALIEHHM BiTaminoMm.

Jlobosa norpeda B Tiamini 21181 10pociioro 4oi0Bika cranoBuTh 1,2 minirpama , a s winku — 1,1 minirpam. SIkumo podurn
NPHB’A3KY 10 Kajopilinocti ii , To pexomen10Bana 103a cranoBuTh 0,5 Mr na koaxni 1000 kinokanopiii cnoxurol ixi.
HMinsumeni no3ysanus siraminy Bl neodxinui moasm 3 niiBuimeno0 GyHKuicio mHTOBH/AHOI 32J1034 , 2 TAKOAK NPH
3aHA/ATO BHCOKHX (i3HYHHX HABAHTAKEHHAX , 1100 320e3Ne4HTH NOBHOK0 Mipolo Bei norpedu opraunizmy B ymoBax
niaBHeHHX Qi3HYHHX HABAHTAKEHD .



’ Vilamin Bl

-

|

bioeHepreTuka AHTUOKCUAAHTHI CUCTEMM CuHTE3 HyKneoTuaie
fI I i
OkKucHe i :
MeTtaboniam rnyTaTioHy
AekapbokcunyBaHHA TpaHckeTonasa
KEeTOKUCNoT

I |

TUAMIH
KodcdepmeHT TIN® (kokapbokcunasa)

il

AKTMBaUiA aKCOHanNbLHOro
TPaHCNOPTY

|

MNpoBeaeHHA HepBOBOro
iMnynbcy

|

3MeHLWeHHA bonboBUx

I

BnokyBaHHA rnikipyBaHHSA
Ginkis

I

I NimcdonpoTekTopHum edexr
\ IMmyHOMOAyNALUiNA

ABiTamMiHO3 — HakonM4eHHsA nipysary,
noniHesponaris, ypaxeHHs Miokapay,

CeKpPeTOpPHOI | MOTOPHOI (PYHKLIT WAYHKY

BiguyTTIiB

Pubodnasin (Bitamin B2)

+ CTpyKTypa: i30annokcasvH

i pubiton
{)H (I)H (‘)H
¢H;-CH-CH-CH-CHROH
~_ _N _N
HgC~Z N N2 =0
4 [| T Kogepmenrtni dpopmu:
H3C S\ H‘--'NH ®MH (oxcnaazn amino-
kuciaor, HAJIH-
OHOH OH o aeriaporenasa); ®AJ|
(‘Hz-('H-(‘H-é'H-('H;-O-’l!’-()H (f_\'KuMIIaT-,[.lr,allHJ-
‘ r . % | (l)H KoA-/II' Ta iun.)
" ;'i ‘9 HaC._~ V NIO
« == §
b~ H3C SN\
- (o}

Puboduiasin, rakox Biramin B2, abo Jlakroduasin — sitamin, mo

fepe yuacTs B npouecax pocry, acTuyHomy odmini; peryasiropuo

BILIHBAC HA CTAH HEHTPANLHOI HEPBOBOI CHCTEMH, NPOLECH B POriBui, KPHINTAINKY OKa, 3ade3neuye
CBITI0BHIT | KOJILOPOBHIA 3ip.; BXOAHTS 10 cKiaaxy pepmenTis, AKi peryionTs Baaiausi erany odminy
PEYOBHH, IIO3HTHBHO BILIMBAC HA CTAH LIKIPH Ta CAM30BHX 000,10HOK, PYHKIIIO NeYiHKH TA KPOBOTBOPEHHSL.
JloGoBa norpeda /1si I0POCIIOr0 CTAHOBHTL 2 Misirpama.




£ ; ’ ,}” / 4 v z‘_?;} Bitamin PP (HikoTUHOBa KMCNOTa, HiKOTUHaMIA)
B ’ “—COOH ™ =0 | Crpykrypa: noxiane
|]— [ ”_ NH; nipuauny. Kopepmentni
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B 5 e & e
° m  OH l

Vitamin B3 T

HiKOTMHOBA KMCNOTA, TAaKOXK HiauMH, BiTamiH B;, BitTamiH PP

(Bia_aum. pellagra preventing) — po34MHHUIA Y BOA BiTaMiH; HeobXigHMI
Aana 6aratbox peakLi OKUCNEHHA Y XKUBUX KNITUHAX.

B opraHi3ami N110ANHM HIKOTMHOBA KMCNOTa NEPETBOPIOETLCA B_HIKOTUHaMIA,
AKMUIA 3B'A3YETbCA 3 KOEH3UMamm KogernaporeHasu | i 1l (HAL iHAA®D+), aki
nepeHocATb BoAeHb, 6epe yyactb B metaboniami xupis, nporteiHis,
aMiHOKUCNOT, NYPUHIB, TKAHUHHOMY AUXaHHI, FIKOreHoNi3i, CUHTeTUYHUX
npouecax.

[No6osa notpeba sitaminy B3 ans aireit cknagae, 8 3aneXHoCcTi Big Biky, — 6-
18 mr, ana gopocnux — 18 mr.

“ YV Vitamin B3 *

EHOOreHHMn CUHTE3 HIKOTUHOBOI KUCSIOTU

7 CH2-CH-COOH 0
NH, +0, C-CHZ-C‘:H-COOH
— NH,
S 0 4
NH NH-C-H - HCOOH
T
puntodan ®opminkinypenin
CO-CH,-CH-COOH = COOH
NH, <
-
2 -aJIaHiH \N
Kinypenin

HikoTuuar



Top 10 Vitamin B5 Foods * =~ “ewovg ~~

——C—CH—C—NH -CHp-CHo-COOH

HS-CHy-CHy-NH—-C-CH,-CH,-NH-

MepkanTo- MawuTo
aundocdar
mQuin

Koenium A

3a XiMi4HOI0 CTPYKTYPOIO NAaHTOTEHOBA KMCNOTa ABAAE COB0I0 CNONYKY, YTBOPEHY

3 MaCcNsHOI KUCNOTH, fIKa B anbda- i ramma-nonoxKeHHsax mictutb OH-rpynu, a B 6era-
nonoeHHi — agi CHi-rpynu, 3’eaHaHy amigHum 38'a3Kom i3 6era-anaHiHom.
[>Kepenom NaHTOTEeHOBOI KUC/NIOTU ANA NIOAUHM € KMLLKOBI MiKpoopraHiamm i
NpoAyKTH XapuyBaHHA. HaibinbLue ii MicTUTbCA B APiXKAMKAX, NEYiHLi, Kypauux auusax,
Monoui, M'Aci, CTPYYKOBUX TOLLO. BXOAUTL A0 cKnaay kodepmenTy A.

[o6osa notpeba y BitamiHi B; ansa 4opocnoi NioguHMU CTaHOBUTL Npuban3Ho 10 mr.
ABiTamiHO3y He BUABNEHO.

MaHTOTEHOBY KMCNOTY 3aCTOCOBYIOTb ANA YCYHEHHA aTOHII KMILEYHMKA Nicns onepawin Ha
LUNYHKOBO-KULLIKOBOMY TPAKTI

Bitamin B6 (l‘lipMAOKCMH) ibanyueunﬂ amiHokucnor y

| GioeHepreTuky;
[ .

Yreopenun Gioremuux amiuis, |
wmeglaropls HepBoBOI CcHCTEMM

|

cn,on H- i i

Aminotpancdepas I i
HO CHzOH HO cu,-o-P.o HO rO-P-O l . ’ - . ‘
HyC o

3 \

‘llipmomubtoc@u‘ [ipnaoxcamingocdar ‘

I

MipnaokcuH
Kod)epmemnl tbopmu NAN®, nAMCD

nepmopeuuu TpunTodany ”, Eiocunu: nmy (yrnopomm
¥ HiKoTMHOBY KMCNOTY Il 5-a y )
Crpykrypa: noxiaue 3-okcunipuany Il
Kodpepmentui ropsin: mipuaokeain ar, . | v
“io¢ P i $op P pocd Asitaminos B6 mac pucy 3meHwWweHHA BMICTY remornobiny,
puaokcamingocar. asitaminosy PP pAAES
Tpancaminasu 1a gekapGorcnaazpn amino-
KHCJI0T, CHITES rema
Npotury6 3 patm i
RS )~ . B6

Biramin B6 — 3aranbHa Ha3Ba TPbOX PEYOBUH: NIPUAOKCUHA, NipigoKcans, nipuaoKcamiHa,
a TakoX ix pocdaris, cepeq AKMX HaWBaXKAMBILLMIA nipigokcanbpocdar.

Nipnaokcansdocdat € KobepmeHTOM BENUKOTO Yncna GepmeHTiB a30TUCTOro 0bmiHy
(TpaHcamiHas, AeKapboKcMNas amMiHOKUCAOT) i iHWKUX GepMEHTIB.

[o6osa notpeba y sBitamiHi B; ansa aopocnoi ntoanHMU CTaHOBUTb NPpUBaM3HO 3 Mr.
Mpu KoHCcepByBaHHI pOCAKMHHOI NpoayKuii 36epiraeTbea 25-40% Lboro BitamiHy.




’ \ o s AckopbiHoBa kucnora
CTpyKTypa - NaKTOH QiEHONTYNOHOBOI KUCIIOTH

"O0OH
o A9 A°
& & on coon
HO-C ant 0=C N s 0=C <5 laseaesan k-12
More Vitamin C than Oranges so—+ ¥ 0= b T | — coon
B n-c"—] +2H" H_(:~_| H-C—-OH H-C-OH
8 HO-C—H HO-C—H HO-C—H HO-(|:—H
CH,0H CH,OH CH,OH CH,0H
Ackopd Jlernapoackop JAukeroryaonosans  Tpeonosas
" Kuciaora Kucaora KHCa0Ta KHCI0Ta
ACKOPBIHOBA KHCJIOTA ‘
l AKTHBAaNIA 1PONECIB IAPOKCHIYBAHNS
— [ 1 il Ny
Cunres Cunres Suemkoxmenns | | Posnan
metiatopis crepoi TOKCHUHHX l reMoraobiny |
Fooducse T Peiont—— | Anmwoxcupant|
. >rnikoreHes
Ackop6iHoBa KMCNOTA (ramma-naKToH 2,3-aeriapo-L-rynoHoBoi >rnikonia [ExahAnboninin |
Kucnotu, sitamin C) CgHgOg, BIAHOCHO NPOCTa OpraHiuHa KUCAoTa, >"":‘::"m3 sk T
AIKa MicTUTbCA Y cBiXKMX PpyKTax (abnyka, camem, nepcukui 1.4.) Scuitad Sheds I ‘ Anrnr::;{:::::luan-nu ‘
Ta oBouvax (Mopksa, Kanycra, 6ypsak, KapTonas Ta iH.). >°“°"6"93"'fY"'°‘ 'l\ i
- S o rnobynixie ) N 4 ‘
[Lo6osa notpeba y BiTamiHi 4nA 4OPOCNOI NIOAUHM CTAHOBUTD <noTPetay Caniis L\ A Stepemcann semyroms ‘
ﬂpHGI'IM3HO 50 mr. BiTamiHax Koaareny | ) /, PEHOBHIH CHOAYYHOT TRANKIN |
[N

36ibmennn Minnocri i 3HKeHHN
HPOHMKHOCTE CHOJAYHHOT TKAHWHK

BiTAMiH P
XimiyHa cTpyKTypa: noxigHi conaBoHy

(o)

LUuTpuH BUAEneHun i3 uuTpycoBumx,
PYTUH - i3 NUCTSA rpeyKkm,
KaTexiH - i3 nucTa 4yan.

7\

BionoriyHa Ais - 3HWKEHHS NPOHUKHOCTI KPOBOHOCHMUX Kaninsipie
WNAXOM iHribipyBaHHsA rianypoHaTtniasu, 6epe y4yacTb y BigHOBNEHHI
AerinpoackopbiHOBOI KUCNOTHU | 30epeXxeHHi Il TKAHWHHUX pe3epBiB.
Bitamin C nocunioe aHTurianypoHaTtniasHy aKkTUBHICTb
b6iodnasoHoigiB.

FinoBiTamMiHO3 — NiABULLEHHA NPOHUKHOCTI CYAUH, KPOBOBUITUBM,
KpoBoTeui. [loboBa notpeba 25-50 mr.



BUOTWUH
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I
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MpoAaykT KOHAeHcaLjil Ce4HOBUHM Ta
TiodpeHBanepiaHoBOI KUCNOTU. € npocTe-
TAYHOK rpynoo Kapbokcunas
(aueTun-KoA-kapbokcuna3su, nipyesat-
KapboKkcunasu, 6ioCUHTE3 NYPUHOBUX
HYKNeoTuaiB).

CuHTe3yeTbCA MiKpocnopor
KilWKIBHWKA, MICTUTbBCA Y SIEYHOMY XKOBTKY.
ABiguH, WO 3HAaX0ANUTLCH Y AEYHOMY Binky,
Mepewkogkae WBUOAKOMY BCMOKTYBaHHIO
ioTUHY.

Ho6oea nortpeba 150-300 mkr.

NinoeBa kucnora

ﬂ

ﬂ

[enaTonpoTeKTOpHUU edhekT:

* YyHUBepcanbHU M aHTUOKCUOAHT

*> Di03HepreTuka renaToumTiB;
*> BMICT rMyTaTioHY;
*>0inokcuHTe3yr4a pyHKUiNA;
*> CUHTE3 CEeYOBUHM;

*> CUHTE3 rMiKOreHy ;

*> peakuii rigpoKCUNyBaHHA;

NMocuneHHA ckopo4yBanbHOI
hyHKUIT WNyHKOBO-
KWLLKOBOIO TPaKTY,
)KOBYHOro Mixypa

U

NikyBaHHA gucCKiHesin,
racTpo-, Xxoneuucro-
eHTeponapesiB

*< CMHTE3 ninigis

T\/F

INikyBaHHSA XOneyuucTuTiB,
renaTuTise, LUPO3Y




N _—
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Bitamin B12 (ko6anamiH, aHTuaHeMi4yHUN)

o o
R, -CHy R; -CH,-C-NH; R, -CH,-CH,-C-NH;

Crpykrypa: nopdipunononione
KOPHHOBE KiJbue, 110 MiCTHTL KODAAbT,
HYKJCOTHAHMI Jirann

B nniynkosomy BMicTi - Tpanckopun
(BuyTpimuiii paxrop Kacaa)

Kodepmentn — mernakobaaamin 1a
JIe30KCHANCHO3HAROGAIAMIN

Tpancmernaysanus (pasom 3
TerpariapooaicBoio K-1010)

Izomepu3zanis mernamaaonia-KoA y
cykunnia-KoA (sanyuenns aminoxucior
3 posraay BYI omy
CH;0H Dioenepreruy)

Bitamin B12 a6o Ko6anamin — ue BitamiH rpynu B, 6epe y4acTb y KpOBOTBOPEHHI, perynioe
BYI/1IeBOAHWM i XKUpOBUI 06MiH B opraHiami. Mpu aBiTamiHO3i po3BMBAETbCA HEQOKPIB'A —
aHemis.

MiHimanbHa geHHa HopMa CTaHOBUTb 3 MKr Ha fob6y. YucTi BeretapiaHui (BeraHu)
3anMwWwaloTbea 6e3 Hboro, AKLLO He OTPUMYIOTb A06aBOK abo 36araueHoi iXi.

HagxomkeHHA 3 DKek CuHTe3 Mikpohnopoo KULWKIBHMKA

ﬂ ﬂ

Bitamin B12
KocepmeHTn: MeTUnkobanamiH, aesokcnageHosunkobanamiu

ﬂ ﬂ ﬂ

Metaboniam amiHO- | | OKMCHEHHSA XXUPHUX KKC-
KUCNOT 3 po3rany- | | IOT 3 HeNapHUM 4YMuc-
)KEHUM NAHLUIOrOM | | IOM aTOMIB BYrfneLuo

PecuHTe3 MEeTUOHIHY
3 roMouucTeiHy

|

CuHTe3 agpeHaniHy, TUMiHy, ABiTaMiHO3 — NOpYyLLEeHHIA
KpeaTuHY, XOJiHy, BcMmoOKTyBaHHA y WWKT, BigcyTHicTL
t¢ocdoniniais membpaH TPaHCKOPWUHY

1l

* NOPYLUEHHA CUHTEe3y HYKNeIHOBUX KUCHOT
* AemieniHizauia HepBOBUX BOJIOKOH

* aHeMifA

* Xeunir, rnocur




donieBa kucnorta (NTepoinrnyramiHoBsa)

OH

H,

COOH

)\ N
NZ X CHE—HN—QCO-NH-(IJH-CHZ-CHZ-C()()H
)\\\ F
N N N

nTepuavH p-amiHo6eH30MHa K-Ta rnyTaMmmHoOBa K-Ta

KodepmeHT —TeTparigpodonieBa Kucnora
nepeHOCUTbL OOQHOBYrneueBi rpynu —
MeTeHunbHy (—CH=), meTuneHy ( —CH3s),
MeTtuneHoBy ( —CHz—), okcumeTtunbHy (—CH20H),
¢dopmimiHoBy (—CH=NH), hopminbHy (—C=0 )

HapgxopeHHs 3 IXero

Il

CuHTe3 mikpodnoporo KMLWKIBHMKA ‘
JL

®donieBa Kncnora
KodepmenT TTPK (yTBOproETLCA NpU yyacTi BIT. C)

[

‘ MepeHoc ogHoOBYrneueBux rpyn

T\.. ]

CuHTe3 HykKneotTuaise, HYKNeiHOBUX KUCNOT, Ctumynsuis
KpeaTuHY, XoniHy, agpeHaniHy | PO3BMUTKY
NyXnWH

ABiTamiHO3 peani3yeTbcs yepes aBitamiHo3 B12
Cynbdaninamign — aHTusiTaminmn donieBoi K-TH

MaHramoBa

Kucrnota | TroK

—

Bitamin B12 FomoumcTeiH —
MEeTHMOHIH

FnyTamaTt nepelKoaKae BCMOKTYBaHHKO
chonieBoi kucnotn y LLWKT




Bimamin B15 (naH2zamoea kucsioma).

(leOH Crpykrypa - ckiaaauuii edip
H-C-OH IJIIOKOHOBOI i METH/I0BAHOI
HO- (lj—H aMiHOOITOBOT KHCJIOT.

| JloHaTop MeTHJILHHX IPyN JIsi
H-C-OH

I yreopenust MeTu/1-TI'DK, sika
H-C—OH O CH, yepes MeTHJI-KoOa1amMin Oepe
(':HZ_O_&_CH —N+—/-CH; y4acTh y GiocuuTe3i MeTHOHIRY i3
. \CH; rOMOIHCTEIHY.

[lanramMoBa KHCJI0TA

Bitamin B12 y chopmi S-aneHo3znnmeTnoHiHa 3abesnevye npouecu
MeTUIyBaHHSA NPU CUHTE3i MeTUOHIHA, XOniHa, KpeaTuHa Ta iH.,
CTUMYNIOE eHEePreTUYMHUIN OOMIH KNITUHU, aKTUBYHOUU (PEpPMEHTH
nipyBart- i cyuuMHaTaerigporeHasy.
EdhekTBHa npu XxupoBin auctpodii neviHku.
FnosiTamMiHO3 AoCnigXeHUN HeAOCTaTHLO.
[obosa norpeba - He BcTaHOBNeHa. MicTuTbCA y neviHuiy, ApbkaXKax.

3aranbHe MaTepiajibHe Ta HABAJIbHO-MeTOANYHe 3a0e31edeHH JeKIii:

Po6oua nporpamMa HaBYaIbHOT TUCIUILIIHA

Cunabyc

MeTtoau4Hi peKOMEeH/1allii 10 caMOCTIHOT poOOTH 3100yBaviB BUIIIOi OCBITH
MynbpTUMEIHHI Tpe3eHTallii

CuryaliitHi KJIiHIYHI 3aBIaHHS

Enexrponnuii 6aHK TECTOBUX 3aBJaHb 3a MAPO3AUIAMH 3 TUCIUILTIHH

Iurannsa najs CAMOKOHTPOJIIO:

bioximis XapuyBaHHS JIFOAMHU: KOMIIOHCHTH Ta IMOXHWBHI CIOJYKH HOPMaJIbHOTO

XapuyBaHHS; 010JI0T1YHA [IHHICTh OKPEMHX HYTPIEHTIB.

MexaHi3MH TIEPETBOPEHHS MOXKUBHUX pPEYOBUH (OUIKIB, BYTJIEBOMIB, JIMIAIB) Y
TpaBHOMY TpakTi. DEPMEHTH NITYHKA 1 KHUIIIEYHUKA.

[lopymenHss mepeTrpaBieHHsS OKPEMUX HYTPIEHTIB y INUIYHKY Ta KUIICYHHUKY;
CIaJKOBI €H3UMOTIATIT MPOIIECIB TPABJICHHS.

MikpoenemMeHT: B  XapuyyBaHHI JIOAWHU. biomoriuni  QyHKmii  okpeMux
MIKpOEJIEMEHTIB; TTPOSIBU MIKPOEIEMEHTHOI HEJTOCTATHOCTI.

Bitaminn B xapuyBaHHI ntoauHU. BOIOpO3UMHHI Ta KUPOPO3UYMHHI BiTaMiHWU;
€K30TCHHI Ta CHAOTCHHI IPUYUHH BITAMIHHOT HEJIOCTATHOCTI.

Bitamin Bi (tiamin): OymoBa, 0i0JIOTi4HI BIACTHBOCTi, MEXaHI3M [ii, JKepena,
no6oBa motpeoda.

Bitamin B (pubodnasin): 6ymosa, 610JI0Ti4HI BIACTUBOCTI, MEXaHI3M Jii, JKepena,
noboBa notpeda.

Bitamin PP (HikoTHHOBa KHCIJIOTa, HIKOTHHAM1I): OyaoBa, O10JI0T14HI BIACTUBOCTI,



MEXaHi3M i, MPOsiBU HEJOCTATHOCTI, JIXKepesa, 1000Ba norpeda.

9. Bitamin B (mipugokcun): 0ymoBa, 610JI0T14HI BIACTUBOCTI, MEXaHI3M i, JKepena,
noboBa notpeda.

10. Bitamin Bji» (ko6anamin): O10JIOT14HI BJIACTUBOCTI, MEXaHI3M [ii, MNPOSBU
HEJIOCTAaTHOCTI, JpKepelia, 1000Ba moTpeoda.

11. Bitamin B, (domieBa kuciora): O010J0T14HI BIACTUBOCTI, MEXaHI3M Jii, JKepena,
no6oBa notpeda.

12. Bitamin H (06ioTuH): 6ioJIOTiYHI BJIACTHUBOCTI, MEXaHI3M [ii, JKepena, J000Ba
norpeoa.

13. Bitamin B3 (manToTeHoBa KuCIOTa): O10JOTIYHI BIACTUBOCTI, MEXaHI3M i,
JpKepena, 1000Ba norpeoda.

14.Bitamin C (ackopOiHOBa Kuci0Ta): Oya0Ba, 010JIOT1YHI BIACTUBOCTI, MEXaHI3M i,
IPOSIBU HEJIOCTATHOCTI, JpKepena, 1000Ba norpeoda.

15. Bitamin P (¢pnaBonoinm): OyaoBa, 010J0T14HI BIACTUBOCTI, MEXaHI3M Jii, IPOSIBU
HEJI0OCTaTHOCTI, JKepena, 1000oBa morpeda.

Cnucoxk BHKOPUCTAHMUX JIZKEPEJI:

1. bionoriyna i 6ioopraniuna ximis: Y 2 kH. K. 2: bionoriuna ximis: [ligpyunuk ms
men. BH3 1V p.a. 2-re Bun., unp. 3atepaxeno MOH / 3a pen. FO.1. I'y6cwkoro, 1.B.
HixxenkoBcbkoi. K., 2017. 544 c.

2. Bionoriuna i 6ioopraniuna ximist: Y 2 kH. Ka. 1: bioopraniuna ximis: [TigpydHuk aist
men. BH3 IV p.a. 2-re Buna.,, Bump. 3arBepmkeno MOH / 3a pea. b.C.
3imenkoBcwrkoro, I.B. HixkenkoBebkoi. K., 2017. 272 c.

3. T'oncekuit f.I., Makcumuyk T.II., Bioximis mogunu. Iligpyunuk. TepHOMNib:
Ykpmenknura, 2020. 736 c.



Jlexkmis Ne 15

Tema: Kupopo3unHH1 BiTaMiHU, O10aHTHOKCUAHTU. EK30T€HHI Ta €HJIOT€HHI Tilo-
Ta aBITAMIHO3H, TIEPBITAMIHO3U

AKTyaubHicTh TeMu: JKUPOPO3UMHHI BITAMIHU HE BXOASTH 0 CKIaAy (DEpMEHTIB 1
BIJIMBAIOTh HA OOMIH PEUYOBUH ONOCEPEKOBAHO, CTBOPIOIOYM YMOBH JJISI ONTUMAIbHOTL M1l
(epMeHTIB Ha MEMOpPAHHUX CTPYKTypax. BOHU BUKOHYIOTh pOJIb MOAYJISTOPIB CTPYKTYPH
1 pyHKI1H MeMOpaH. Y 3B'SI3KY 3 UM, )KUPOPO3UMHHI BITAMIHU B OpraHi3Mi BUKOHYIOTb L€
QHTUMyTareHHy (YHKI[II0, 3aXUIAl0Yd T€HHUW amapar BijJ MOIIKO/PKEHb XIMIYHUMHU Ta
¢13uunnMu paktopamu. Lle 3B'43aH0 13 BUpaKEHUMHU aHTUOKCUJAHTHUMU BIACTUBOCTSIMU
KUPOPO3UMHHMX BITAMIHIB: BOHH 3/1aTHI 3HEIIKOI>)KYBaTH aKTUBHI (DOPMU KUCHIO Ta BIIbHI
pajuKail i raJlbMyBaTH MPOLIECH MEPOKCUAHOTO OKUCHEHHS 01omojiiMepiB (HYKJIETHOBUX
KHUCJIOT, OUIKIB, JIIMOMPOTETHOBUX KOMIUICKCIB).

BoHu TakoX BIJIMBalOTh Ha NPOLECHM TKAHMHHOTO JuXaHHS (Oe3rnoceperHbo ado
OTOCEPEIKOBAHO), CTa0UTI3yIOTh KIITUHHI MEMOpaHH, PEryiroloTh iX BHOIPKOBY
NPOHUKHICTH JIJIs1 pe4OBHH. JJIs AESKUX )KUPOPOZUYMHHUX BITAMIHIB Y SIAP1 KIITUH BUSBICHI
cnenu@iyHl perenTopy, 3a JOMNOMOTOI0 SKHX BOHHM aKTUBYIOTh E€KCIIPECII0 T'EHIB, IO
IPU3BOJUTH 10 AudepeHItiaiii KIITHH. 3a TaKUM TPUHIUMIIOM Jit0Th BiTaminu A, D ta E.
OcTtanHilt akTUBY€ O10CUHTE3 TEMCUHTE3YI0UNX (DEpMEHTIB.

Merta: y3araJlbHeHHS BiJOMOCTEH MPO BJIACTUBOCTI 1 MEXaHI3MU JIii YKUPOPOZUNHHHUX
BiTaMiHIB. BHBYEHHS MATOJOTIYHMX CTaHIB, IIOB’S3aHUX 3 TOPYIICHHSM OOMIHY
KUPOPO3UUHHHUX BiTaMmiHiB. [IOHATTS Mpo €K30reHHI Ta €HJIOTeHHI Tilo- Ta aBITaMiHO3H,
rinepBiTaMiHO3H.

OCHOBHI MOHATTHA:
1. Kypsua chimnora.
2. Kcepodranbm.

3. Keparomassitis.
4, Paxir.

IlnaH i opranizaniiiHa cTpyKTypa JIeKIii:

1. Biramin A (peTuHOJN, pETHHAIb, PETUHOEBA KHUCJIOTA): OIOJOTIYHI BIACTHUBOCTI,
MEXaHi3M i, MPOsBH HEJIOCTATHOCTI, JKepesa, 1000Ba morpeda.

2. Bitamin K (dinoxinon, papHoxiHOH): 01070T14HI BIACTUBOCTI, MEXaHI3M 11, TPOsSBA
HEJI0OCTaTHOCTI, JKepena, 1000oBa moTpeoda.

3. Bitamin E (o-Tokodeporn): O6ioyoriuHi BIACTUBOCTI, MEXaHi3M [ii, TPOSBH
HEJI0OCTaTHOCTI, JKepena, 1000oBa moTpeoda.

4. Bitamin D3 (xonekanbiudepon): 61070Ti4HI BIACTUBOCTI, MEXaHi3M Jii, IPOsSBU
HEJI0OCTATHOCTI, JKepena, 1o0oBa motpeoa.

5. EK30reHHi Ta €HJ0reHHI Trio- Ta aBITaM1HO3H, T1ePBITAMIHO3H.



. VitaminA D ——

e Gt CTpyKTypa — noxigHi B-noHoHa
| (CH=CH—C=CH,),—CH,OH | A1 (peTuHON) U A2 (aeruapopeTuHon).
Y MOpPKBi MIiCTUTLCA NpoBiTamiH A -
CH, B-kapoTuH

Biramin A1 (peTtuHon)

BionoriyHa gis. AKTuBHI chopmu —

HaC
N T BiTamiH A-CnupT (y Burnsaai edipis 3
l —Chs=cE—R XUPHUMU KMCNOTaMMU - pe3epB BiTamiHy A
- s y TKaHMHax); BitamiH A-Anbpaerig
3 3

(HeobOXOQHMI ANA YTBOPEHHSA POAOINCUHY)
B-kapoTuH i BiTamiH A-Kucnora (ans HopmanbHoOro
POCTY TKaHWH).

PeryniotoTtb:1. PicT i andepeHuiauito KNiTUH OpraHu3my, WO pO3BUBAETLCH
2. QndpepeHuiayito TKaHUH XpsALWa, KiCTOK, enitenito WKipu i cnu3oBux

3. DOoTOXiMIYHUW aKT 30py

4. JloBMYKa AnA nepoKCUAHUX pagukanis npyM HU3KOMY napuuanbHOMY TUCKY
KUCHIO (BiTamiH E edpeKTUBHUM NPpU BUCOKUX KOHLIEHTPALISIX KUCHIO)

. VitaminA = ——

Cxema CBITNIOCNPUUHATTA Nariudykamum CiTKiBKU

TeMiHb Cgeitno
11-yuc-peruHans + Oncud — "Pogoncur— TpaHc-peTuHans
I}
~MetapogoncuH |l TpaHc-peTuHoE-
Po3nag ulfMo Ba Kucnora
HAOH \8a|<pu1'm Na+-kaHaniBs AQH
> MeMGpaH AUCKIB CiTKIBKM
-
Linc-peTuHon AnkoronbgerigporeHasa Tpatc-pefution

I3omepasa
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Birtamin A

3arpuMka oporo- Tkanunue Auxanns, | Cunres oiiky, HK,
BiHHSI ILUIOCKOT0 AHTHOKCHIAHTHI JnigiB KIITHHHHX
niresin BJIACTHBOCTI MeMOpaH

YrBopenus
POJOIICHHY

’ O3naku rino- i aBiraminosy ‘

! ! ! !

2 IMopymenus cynps- IpoHuKHEHiCTH
Kcepodraabmis, Kypuua pyuiet ynps- g
oporoni""ﬁ eni- Sntiiona KEHHOCTI AHXAHHSA 1 KJITOYHHHX
Teii0 ANXATbLHHX dochopuaysanus MeMOpaH
masixis, KKT, IlocuiieHHs BiIbHO-
cevocTaTeBoi PAIHKAJIBLHOTO
CHCTeMH, 1ieJIy- OKHCHEHHSA
LIEHHS WKIpH
Tbl, Oorar,
apo”Y - b1€ Buramymnom D, & ME "
Biramin D
A Cbip weeRunapckui (xycoyex 30 rpammos) @ 12 ME
@ Toeaxbs neyens (100 rpammos @ 15-50 ME
" loesauHa rpammos) @ 7-20 ME
. fitno (xenox) @ 20 ME Cunres Hiika-nepenocHnKa Peryasuis cynpsiae- Peateopuis Ca 1a P
@ Caewnuna (100pammos) @ 20-35 Ca u Py camsosiit HOCTi OKHCHEHHA | yrlmpmx
| Monoko (1crakak) & 100 ME Ky i
>wde= CapauHbl (30 rpammos) @ 250 ME
< Cémra (90 rpammon) @ 360 ME
e )KMp M3 neYeHu Tpecku (14.1.) @

Yrsop riap b X noxinmux
1,25- Ta 24,25-KaabuUHTpHOJIIB

: .
T E T

|

1,25-kaabunTpHos cymicno
3 naparrop — pezopbui
KICTAKOBOI T |

24,25-KaALUNTPHOI CyMicHO
3 KAALUHTOHINOM — OCTeOreHes 1a
KICTAKOBOT TRAHNHMN

e

Bitamin D Mae Kinbka ¢opm. ix HazmBaoTe kanbuudeponu
i npeacTaBneHi BOHM NepeBaXHO y BUrnNagi ABOX
pevoBuUH:eprokansuudepony (BitamiHy D,), WO HAAXOAUTL
i3 ApixpxiB, Ta xonekansuudepony (BitamiHy D;), AKUN
OTPMMAHO i3 TKAHUH TBapUH.

BinbLwicTb AOoCNiAXKEHDb NOKa3anu, Lo 340p0Ba NI04UHA WOAEHHO
notpebye miHimanbHyA03y BiTamiHy [l B mexax 15 mkr (600 MO).
Mepepo3yBaHHA BiTamiHy [l He AONYCKAETbCA.
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MpwstiTka: DBP — BITanin-D-38'S3yH0umnit GIA0K.

OcuoBui npuunan  Aediumry sitaminy D i wainiusi curyanii, y sxux
HeoOXinuuii nirecnpsaMoBanuii CKPHHINT 1aHOrO CcTany:

1.1p u Heo mi simaminy D:

—  3HIKCHHS  CHIJACPMAJLHOIO CHHTE3y (Y TOMY WYHCAI  BHKOPHCTAHHS
COHLE3aXHCHUX 3aCO0IB, BIK, CE30H, MIIMEHTALs WKIPH):

— 3HMAKCHHA AocTynHocti Bitaminy D (y Tomy umcni npu o&HMpiHHI, CHHApOMI
MasbabeopOLii):

— 30umblicHHs karabonizmy abo iioro Brpara (y TOMY uMCH BHKOPHCTAHHS
AHTHKOHBY/IBCAHTIB,  iCHYIO4i  XBOPOOM  CepueBO-CyAHHHOT — cucremu  abo
HePPOTHUHHIT CHHAPOM):

— BariTHICTL 200 JaKTauis;

— 3umkenns cuntesy 25(0OH)D (y Tomy uncii npH nediHkoBiii He0CTaTHOCTI);

— 3umkeHHs cuntesy 1.25(0OH)2D (y Tomy umeni npH XpOHiuHIA HHMPKOBIi
HEOCTATHOCT).

2. Hpueio oan ckpuninzy nedocmamuocmi simaminy D:

— 3aXBOPIOBAHHA KICTOK (OCTCONOPO3, OCTCOMASLiA, NATONOIIYHHIT nepenomM,
rinepnaparHpeoiinim);

— niTHiil BiK (3 nepe. B 31):

— TeMHa wKipa (adpuKaHLi, asiaTy, icnaxui);

— oxupinns (gopocai 3 IMT > 30 kr/m2, oxupinns B aiteil 3 iHmmMMu dakropamu
PH3HKY 200 CHMIITOMAMH);

— saritaicts a00 nakrauis 3 jAozarkoBuMM (akropamu pH3HKY (y TOMy umcni
TeMHOWKIpi, ab0 3 HaaMipHOKW Baroio, abo recrauiiinum giaberoM, ski Mano
nepefyBaloTh HA COHLI i HE 0AePKYIOTh 100aBky Bitaminy D):

— crnopTeMeHH (0COOIMBO BCI BH/M CHOPTY B 3aKPHTHX MIPHMILCHHSX);

— XPOHIYHI XBOPOOH HHPOK:

— NEYIHKOBA HEJOCTATHICTS,

— cuHapom ManbkabcopOuii (y Tomy umeni xsopoda Kpowa, cran micias
Oapiarpuunnx onepauiii abo patiauiiine yy KHIICUHHKA),

—  nikn  (OPOTHCYIOMHI,  IMIOKOKOPTHKOIAM, AHTHPCTPOBIPYCHA  Tepanis,
npoTHrpHdKoBa Tepanis);

— rpaHyIeMaro3Hi XBopodu (capkoios. TybepKyIb03, ricTonnasmos, fepuiios).
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BITAMIH E (Tokochepon, aHTUCTEPUNBHUMA,
BiTaMiH PO3MHOXEHHS)

CHy CH,
HO. A~ O A~ XimiuHa cTpyKTYpa - noxinHi Tokona
’L +R" "\ 4 +ry  O-B-iy-Tokotheponu.
H-*‘-’H“l” ~0~ C;IR ”3':/’“%\1// - C;{ :i:?‘gl‘;u aononquo aKTUBHUA
CH, 3 o, oo pon.

FinoBiTamiHo3 - BiABYBaETLCA YIWKOAKEHHA Ni30COManbHMX MeMBpaH —
BMBiNbHEeHI rigponasu pymHyl0Tb KNITKUHY, WO NPU3BOAWTL A0 NEPOKCUAHOIo
remonisy eputpouuTie; atpodii cemiHHMkiB (npu3BoguTe go BeannigHocTi);
PO3CMOKTYBaHHA Nnogy nNpu BariTHOCTI; M'A3oBol aMcTpodii; Hekposy
neviHKu; NOM'AKIWEeHHA QiNAHOK MO3KY, 0COGNMBO MO304Ka; WeNYLWiHHA WKipK.
HagmipHe cnoxusaHHA npoaykTie, Baratmx Ha Tokothepon, NPM3BOAUTE A0

= = - — . NOCUMEHHA BiNbHOPaAWKanbHOro OKWCNEHHA, PYAHYBaHHA NNasmaTUYHKX i
BitamiH E — rpyna mMpopo3unHHuX GionoriuHo cyGKNiTMHHUX MeMBpaH. Tokodepon i3 aHTMOKCMAAHTY NEPeTBOPHETLCA Y
AKTUBHUX cnonyK(ToKodheponm Ta TOKOTPIEHONM), WO NPOOKCUAAHT.

[oboea notpeba- 10-20 mr. Bitamin E micTuTbCcAa B Macnax, cani,

NpPOABAAIOTE AHTUOKCUAAHTHI BnactueocTi. Bitamin E .
nevinui | ckeneTHMX M'A3ax.

HAKONMWYYETLCA FO/IOBHUM YMHOM B XUPOBIM TKAHUHI.

Y nmioauHKu, ocobnuBo y giteil, HegoCTaTHICTL BiTamiHy E npUBOAWTL A0 WBUAKOTO
PYMHYBaHHA ePUTPOLIMTIB i aHemii.

PekomeHpo0BaHa WogeHHa Ao03a BiTamiHy E B nepepaxyHKy Ha anbda-tokodepon craHoBuTb 10 mr.

—4 Biramin E

3arpumka )
OKHCHEeHHS O0min cesneny
BiTAMiHYy A
Y TKAHHHAX
. AKTHBaNis Cradinizauis Cunre3 0iaKiB T2
AHTHOKCH/IAHTHI 2
’ TKAHHHHOTO || TJIA3MATHYHHX Ko(epMeHTiB, 1110
BJIACTHBOCTI
JIUXAHHS mMemOpaH mMawTh SH-rpynu

O3nHaku rino- Ta apitaminosy

/ | AN

YpaskeHHs1 KpOBOTBOPHOI M'si308i [Mopymenns cuuTe3y
CHCTEMH, CTATEBHX KJIITHH aucTpodii Oinkis Ta HK
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BITAMIH K (®inoxiHOH, aHTUremopariuyHuin, BitTamiH
koarynsui).

CTpykTypa - noxigHi 2-metun-1,4-HacToxiHoHa.

N
i 0 0
: ! CH, FinositamiHo3 - 3aTpumKa
.‘ & O‘ CH, SONa TMePeTBOpeHHs npoTpomMGiHy B
R TPOMGiH i BNOBiNbHEHHA
3ropraHHs KpoBi.3'aBnsAlTLCA
0 0

KPOBOBUNUBKN, NOQOBXYETLCA

Bitamin K | Yac 3ropTaHHA KPoBi.

///7,. 5 \ 2-metun-1,4-HacpToxiHoH Bikacon Mlo6oBa notpe6a 0,2-0,3 mr.

‘ s / N Bitamin MicTuTtbes y pocnuHax
Cunres fai t’lOP'i \\ Cunres Girkis i meaiatop Birtamin-K-3anexna (nUcTAX KPONUBHK, NIOLIEPHM,
uom WIS KPOR / (ceporonin, ricramin, < 3 i

IVILIXX / \l st coo m.vrararzapt‘goumaza 00 KanycTu, wniHarta, y Ka6a|§ax,
\ l CH, HCO;4 L H- C-coo 3eNneHnx nommaopax, padiHi).
N \ : : 0 CH, -H,0 0 CH, 13 NPOAYKTIB TBaPUHHOTO NOXOMKEH-
Kodpepmenr y: Mi. Cradinizanis membpan, _C CH NH— _C CH-NH— HSl — TiINbKU B neqiuui CBUHEN
kapfoxcniaim perencpanin Tkanun 3aHIOK FayTaAMATY 3a/aumok Kapboken- 5 !
pa—— EyTAMATY CUHTE3yETbLCA Mikpodnopoto
) A KULWKIBHUKA.
HNocuaenns n’ssysanns Ca paxropamu
PTAHNHA KPOBI, aK wist rem 3

BnamBe pi3HMX PaAKTOPIB Ha CTPYKTYPY
BITAMIHIB.
1. Mpw Aii BUCOKOI TemnepaTypu B M ACi BTPAYa€ETLCA A0
60% BiTamiHiB rpynu B.

2. Mig yac TepmiyHOi 06POOKM 0BOYIB PYMHYETHCA A0
20% BiTamiHis rpynnu B Ta o 50% sitamiHy C.

3. BitamiH C pyMHY€ETLCA Ha NOBITPi 0cobamBo y
HEeMTPasibHUX Ta NYXKHUX YMOBaX. & (

4. MpOopO34MHHI BiTamiHK Ta puﬁodmiam 3‘SneBHMx
YMOB 4yT/IUBI 10 CBiTNa.




/ Brmm BlraMinKHol HeNoCTaATHOCTI \ %}

/mnnmca)‘ >
. CTOMJJIOBAHHICTS,

¥

uHra, paxir, V3HMKEeHHA

KypsAva cainora, ‘ Npanesnatioes

Gepi-6epi v3HHMXKEeHHSA

iMmyHiTeTY

3arajgpbHe MaTepiajibHe Ta HABAJIbHO-METOAMYHE 3a0e3MeYeHHs JIeKIIii:

Po6oua nporpamMa HaBYaIbHOT TUCIUILIIHA

Cunabyc

MetonuuHi pekoMeHaaIlll 10 caMOCTIHHOT poOOTH 3100yBayiB BUIIOI OCBITH
MynbTUMEIHHI Tpe3eHTarii

CuryaliitHi KJIiHIYHI 3aBIaHHS

Enexrponnuii 6aHK TECTOBUX 3aB/JaHb 32 MMAPO3AUIAMH 3 TUCIUILIIHH

IIuTaHHA 119 CAMOKOHTPOJIIO:

1. Biramin A (peTuHOJ, peTHHANIb, PETUHOEBA KHUCJIOTA): O10JOTIYHI BIIACTHUBOCTI,
MEXaHi3M i, MPOsBH HEJIOCTATHOCTI, JKepesa, 1000Ba morpeda.

2. Bitamin K (¢pinoxinon, papHoXiHOH): 01070T14HI BIACTUBOCTI, MEXaHI3M JI1i, IPOsSBU
HEJIOCTAaTHOCTI, JpKepena, 10060Ba morpeda.

3. Bitamin E (o-Toxkodepon): O6ioyoriuHi BIACTUBOCTI, MEXaHi3M [ii, TPOSBH
HEJIOCTAaTHOCTI, JpKepena, 10060Ba morpeda.

4. Bitamin D3 (xonexkambindeposr): O10J0TiUHI BIACTUBOCTI, MEXaHI3M ii, TIPOSBH
HEJIOCTATHOCTI, JpKepena, 10060Ba morpeda.

5. Ek30reHHI Ta eHJOTeHHI Tio- Ta aBiTaMIHO3H, TIMEPBITAMIHO3H

Choucok BHKOPHUCTAHUX JIZKEpPeEJI:




1. Bionoriyna i 6ioopraniuna ximist: ¥ 2 kH. Ku. 2: bionoriuna ximis: [ligpyunuk ans
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepaxeno MOH / 3a pen. 0.1. I'yGebkoro, 1.B.
HixxenkoBcrbkoi. K., 2017. 544 c.

2. bionoriuna i 610opraniuna ximist: Y 2 k. K. 1: bioopraniuna ximis: [ligpyunuk ass
men. BH3 1V p.a. 2-re Bunm.,, Bump. 3arBepmkeno MOH / 3a pea. b.C.
3imenkoBchkoro, I.B. Hikenkoscerkoi. K., 2017. 272 c.

3. T'oncokuit A.I., Makcumuyk T.II., bioximia moaunu. Iligpyunux. TepHONUIb:
Ykpmenknura, 2020. 736 c.



Jlexuist Ne 16
Tema: Ximiunuii ckian ta GyHKUI KpoBi. TpaHcHopT rasis kpoB'to. bioximis ta
naTo010ximisi remMorio0iHiB. biocuHTes nopdipuHib, kaTadom13M rema. OOMiH KOBUHUX
MITMEHTIB.

AKTyauabHicTh Temu:  KpoB - pijka TKaHMHA, 110 3[IHCHIOE B OpraHi3Mi TPAHCIIOPT
XIMIYHMX PEYOBHH, 3aBISKH 4YOMY BiAOYyBa€TbCA 1HTErpaiisi 010XIMIYHHUX MPOLECIB, 110
MPOTIKAIOTh B PI3HUX KIITHHAX Ta MDKKIITUHHHUX MPOCTOpax B €JUHY CHUCTEMY, IO
3YMOBJIIOIOTh HEOOX1THUI PEXKHUM IX ICHYBaHHS, a TAKOX B 3HaYHI1M MIpi1 3B'SI30K OpraHizMy
3 HaBKOJMIIHIM cepenoBuiieM. KpoB B oOpraHi3Mi BUKOHYE pI3HOMAHITHI (yHKIIIT
KUTTE€3a0€3MeUeHHS, HAaBAXIIUBIIIMMHU 3 SIKHUX €: IUXalbHa, 0XKUBHA, BUAUIbHA, 3aXUCHA,
peryiastopHa. bBiaku 1u1a3Mu  KpoBi  SBJISIOTH COOOK0 TEHETHYHE JAeTEepPMIHOBAHY
TeTepOTeHHY CHUCTEMY, SIKI BIJIPI3HSIOTHCSA 3a (DI3UKO-XIMIYHMUMHU Ta (YHKIIOHATBHUMU
BiacTuBocTsIMU. Cepell HUX € (hepMeHTH, 1HTr10ITOpU (PepMEHTIB, TOPMOHH, TPAHCIIOPTHI
O11KM, (paKTOpPH KOAryJsIii 1 aHTUKOAryJsslli, aHTUTIIa, aHTUTOKCUHM Ta 1H. [lpu psai
3aXBOPIOBAaHb 3MIHIOETHCS HA TUIBKU KUIBKICHE CITIBBIJHOIIEHHS, ajie ¥ SIKICHUW CKiIaj
OKpeMHX Tpyn OUIKIB TUIa3MHU KPOBI 1 TOMY BU3HAYEHHS OUIKOBOTO CKJIAay TJIa3MU KPOBI
Ma€ Ba)JIMBE J11arHOCTUYHE Ta MPOTHOCTUYHE 3HAYCHHS.

Merta: y3arajabHeHHS BIJOMOCTEN PO OCHOBHI 010X1MIYH1 MOKa3HUKH CKJIaay KPOB1 Yy
3MOPOBUX JIIOACH Ta TpH psAi 3aXBOPIOBaHb, BUBYHTH MEXaHI3MU MOPYIIECHHS Ta
KOMIIEHCAIlli KUCIOTHO-OCHOBHOI'O CTaHy. 3acBOITH CTPYKTYpY 1 GyHKIII reMoriooiny,
OCHOBH1 (D)aKTOpH Ta MeXaHI3MHU TYMOPAJIBHOTO Ta KJIITUHHOTO imMyHiTeTy [IpoBomutu
nudepeHIIiitHy 11arHOCTUKY JKOBTSHUIIb.

OCHOBHI MOHATTS:
1. KoomneparuBuuii epext OKcureny.
2. Edexr bopy.
3. A3zortewmis.
4. Jlucnporeinemis.
5. Tlapanporeinemisi.

Ilnan i opranizaniifHa CTPyKTypa JIeKIii:
bioximiuHMiT CKI1a] KPOBI.
JuxanpHa (yHKIIS €pUTPOLIUTIB.
3. depMmeHTH TUTa3MU KPOBI; 3HAUCHHS B €H3UMO/I1arHOCTHII 3aXBOPIOBaHb OPTaHiB i
TKaHUH.
MeniaTopy Ta TOPMOHH IMYHHOT CUCTEMHU.
['emorno6iH: MexaHi3MH y4acTi B TPAHCIIOPTI KUCHIO Ta IIOKCHTY BYTJIEIIIO.
Bapiantu Ta matonoriuni GopMu reMoriio0iHiB JTIOUHA
6. Posman remorno0Giny. Jludepeniiiftaa 1iarH0OCTUKA KOBTSHHIIb.

N =

o s
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3MicT JeKuiiiHOro MaTepiaay

o g S R T ) ==
DyHKUiT KpoBi
OuxanbHa Tpodhiuna EkckpeTtopHa
PerynaTtopHa TR

®isionoriyHa ponb GinkiB nnasmm Kposi

3ropTryBanbHa
cucrema

AnbbymiHoBa
O6ydepHa cucrema

OHKOTUYHMUM TUCK
(0,02 aTtm.)

Pe3epB amiHOKMUCNOT ].
ANA TKAHUH

B’s3kicTb (namiHapHicTb
NOTOKY)

.

Cucrema rymopanbsHoro
iMyHiTETY

TpaHcnopT pe4yoBuH (ninigw,
rOpMOHMU, BiTaMiHu,

iOHU, TOKCUHM)

CKJIAA KPOBI JIOAWUHMHA

Inasma = 55% Kpos =5 a Dopmenni eement = 45%

7 e T ¥ Y
3aanmkoswuii azor | | ®idpunoren | Biakn 65- 85 r/n ng_ ;'268:11':)2:1 f_‘;‘:;ggz:""
14-25 mmonb/a 6-12 Mmxmonb/n / ¢ .
CevopHna = 70% ] (3aroprajibna (remor/100iH)
AMIHOK-TH = 20% I1o6yainm Anbdyminmn cucTema)

Epea‘rml.: E"/; - 23-351/n 35-50 r/n TleiixomnTa 4-9+10%x
CE?:;:HI:HT; 4 o " (iMyHHa cucTema)
Y -ta = 4% \

ar-ra00yiainm 5-7% | - . Sy " ¢ :
JIIBL — 1.25-6.5 /1 Eozunodinn bazogian Heiirpodinn Mounountn

’ e (aroumuros, (paroumros, (oaHOpa3soBHit (Dararopasosuii aro-
a2-r106yainm 7-9% oOMeKeHHs reHepanizaitis tharonmTos, IHTO3, MPE3EHTAIlIS
ram‘ornbﬁiu 1 | 3ananenus) JanajIeHHs) XEMOTAKCHC) AHTHIEHIB
B-raodyainm 9-11% B-aimpomnru (CD-20); 10-15% JimMmbpounrn «O»-npimpounTn

JITTHILL — 3-4,5 r/n;
Llepynomna3smin;
Tpancdeppin
DibpuHOreH

Edexropu rymopaibHOro
IMyHITETY

!

y-raodymainm 15-17%
ImyHOrnoGyninu:
A (10-15%); E: (1-2%);

T-animpounru (CD-3); 65-80%
(nmonepeaHuKH ycix rpyn T-aiM¢onuTis)

el

\

T-xeanepu (CD-4)

[HAYKYIOTh CHHTE3 Ig  |e

M (5-10%); G (75%)

B-nimdoumramu

T-cynpecopu (CD-8)
[IpUrHiYYIOTh aKTHBHICTD
T-xennepis

T-kinepu Pyiinyiors
JM(POKIHAMH K THHH
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KIITHHH
T-nimdountn

KJITUHU IMYHHOI CUCTEMH *

EDEKT
Hudepenuitororiea Ha edexropni (T-kinepn i T-11 ryT —cnenugiuHa HHTOTOKCHYHBCTE JI0 4yKepiIHHX

C1-3 (65-80% nimdountie) knerun) i perynaropsi (T-x i T-¢, perynoioun akrueHicTs B-nim@ounris)

T-kinepn abo T-edexropn

T-xemnepu  (CI-4)
T-cynpecopu (CII-8)

PyiinyioTe miMgokiHaMH 4ykopiaHi abo BIacH! KIITHHH SKi OTPHMA-JIH BIACTHBOCTI ayTOaHTHIeHIB, De3
YHACTi AaHTHTLN 1 KOMILIEMEHTA (AHTHTLIOHE3AlekHa INTOTOKCHYHICTE)

Inaykyiote nponidepauiio B-niMdonuTie i X gudepenuianio B NasMaTHYHl KIITHHN, 9K TPOAYKYIOTE Ig
TIpUrHi4yIOTE aKTHBHICTE T-X i pa3BHTOK FYMOPAIEHOTO | KNITHHHOTO iMyHiTeTa. 30Uibmenns T-X akTusye
T-c, sKi IpHrHIYYIOTE T-X.

T-x/T-¢ < | npu CHIMi i TsxkOMY 3anabHOMY TpoLieci

B-nimounra  (CH-20). 10- Edekrops ryMopanbHOro iMyHiTeTa, NONepeIHHKH I1a3MaTHYHEX KIiTHH. MaloTs penentopu 1o Fe-

15% nimdounrie
NE-knitnan  (CH-16) 5%
nimdoLHTIE
HynboBi niMpounTy

MonouTe

Heiirpodinu 60%
neiikonuTie
EosuHodinm

Bazoginn

-

Komnonentn

Ig M 5-10% Bia 3araneHol K-CTi
Ig G 75% Bin 3aransHOi K-CTi
Ig A 10-15% Bin 3aransnoi k-cTi
IgE

|

Inrepaeiikin-1
InTepaeiikin-2
Inrepaeiikin-3 (CSF)
KONOHIECTHMYMHO Ui (akTop
Inrepaeiikin-6
TpoMOONOSTHH
Inrepaeiikin-8

Inrepdeponn

DakTopH HEKPO3a
nyxann (OHIT)

Tpaucgopmyroui paxTopn
pocry (TDP)

HLA-diakn

(pparmenty Ig i 10 C3-KOMIOHEHTY KOMILIEMeHTa

LIHTOTOKCHYHI 110 BiIHOIIEHHIO /10 YYKOPLIHHX, MyXIHHHHX 1 YpasKeHHX BipycaMu KIiTHH. BxomsaTs 1o
CKJIANY HYIEOBHX JIMQOLHTIE

Binpisusiorees Bia T- i B-nimdounrie, ckiatanorsees i3 quToTokeHy-HuX 1 NK-kritiH. 301IbMyeThes BMiCT
OpH BTOPHHHHX iMyHoledinnTax

AmnTHreHnpesenTyrua knitiHa. FonosHa (yHkuis — Daratopaszo-suil harouuros. B TkaHHHAX
nepereoproeTses y Makpodarn. Iponykye 1J1-1_ I, JIt, ITr, daxropu kommuementa. Mae peuenrtopu 1o Fe-
Ig i C-3.6 KOMIOHEHTIB KOMILJIEMEHTa

MirpyioTs B TKAHHHH, Ha CIM30B1. 3’ ABNAKTECA NEPIIHMH 1 3iiicHI00TE darouuTos. CTHMYIIOTE NPHXIL
nimdoumtis, MoHouuTie, eosunodinis i Gazodinie. KonrpomowTrses TuMQOLHTAME

DaroUHTyOTh YYKOPIAHI KIITHHA, MAIOTh PelenTopH 1o ricraminy, C3-koMnoHeHnTy koMmnementa i Fe-
(pparmenty IgE. HelitpanisyoTe HA/UTHIIOK ricTaMiHa, 00MeKyHOHH BOTHHILE 3aNaleHHs

CnifbHO 3 TYYHHMH KIITHHAMH (JOPMYIOTE CYIHHHO-3aNalbHY Peakililo BHKHIOM ricTaMiHa. renapHHa.
ceporoHina, Mawote penentopu 1o Fe-gparmenty IgE.

y -

KOMIIOHEHTU IMYHHOI CUCTEMH

Edexr
He BHX0AATE i3 KPOB1, NEPIIHMH 3" SBIAIOTECA NpH iH(EKNl, 3HaX0AATECA HA MemOpanax B-mimgounTie, 30iliCHIOIOTE
anTHOaKTepianbauii imyHiTer. Cninkio 3 Ig G - ocHOBa ryMOpansHOTO IMyHITETA
Bepyts yuacte y THT, akTHEYIOTE KOMIIEMEHT IO KIACHYHOMY HUIAXY, yTeopiotoTh L{TK, HelfTpanizyioTe TOKCHHN, BHKITHKAKTE
XEMOTAKCHC NEHKOIHTIR
MiCTHTECA ¥ CEKPETAX CIH30BHX, 00YMOBITIOE MiCIERHIT IMYHITET, AKTHRYE KOMILIEMEHT M0 ANETEPHATHRHOMY HLIAXY
HakonuuyeThes B CNH30BHX i MIKIPi, NPHKPIMIIONYHCE 10 MeMOpaH TYMHHX KIiTHH, Oasodinis, eosuHodinis. CTEOpOE aneprii
(T'HT), sanyuatoun [g G, koMnnemeHT, JopMEHH] SNEMEHTH

HTOKIHH (TiMporinn) - poIyKyHOTECA MMPOLHTAMH 1 (HITHMH IMYHOKOMIIETEHTHHMH K1 THHAMH.

Mimeni — niMbouuTH, Makpodary, o MakTs PELEITOPH A0 HHX.
[Mponykyerbca Makpodarasu, [IMA-neiikonnTamMu, eniTeni-anbHHMH KTITHHAMH WKIpH, cTHMYToe T-X 1 npoaykuin sy 1T-2
[poaykyore T-x, nocunioe KNITHHARI | ryMopansxuii imyni-Tet, nudepennianito T-n 8 T-k, npoaykuito y-Id T-n i NK-
KIITHHAME, 3ananeHns (efikozanoiau, 6inku roctpol dazu)

CunresytoTs T-xennepH, Makpodari, MOHOLHTH, €HA0TENI-ANbHI KITITHHH, CTHMYITIOE PICT CTOBOYPOBHX reMONOSTHYHHX KNITHH

[Mponykyors kaiTias npu cremynauii ix LJI-1 i @HIL T'pae pons B iMyHHIl BiANORiAL, TocTpoda3zoBHX PEakiiiX I reMonoesi.
[TigpHLIyeTECA NPH 3analeHHi | Horo BHABNEHHA YyTaHBiwe, Hix C-Pb

CTHMYMIOE XEMOTAKCHC 1 IeTpaHyIanio Helitpodinis

Axtueytors PHK-azy-1, pyiinyioTs BipycHi GinkH | GnokywOTs CHHTES BipycHHX O6inkis B iHdikopaniil knitiHi. o-10 cHHTEIY-10TE
neiikounTn; B-10- pidpobnacTw; y-Id — T- i B-nivdpounri

HI-0 (kaXeKTHH)-NPOIYEYHOTE MOHOLUNTH | Makpodary, inaykye yreopenna L1-1, y-1d, eiikozanoigis:

OHII-P (nimdorokenn), npogykyiots T-nim@omurami. MaoTs npozanatsHu i HHTOTOKCHIHHE edekT 10 MyXJIHH

[MponykyoTs NiMpOLUHTH, TPOMOOLHTH, NIALEHTA, MXTHHH, CTHMYTIONTE 3a#HBIeHHA paH. [lpuraivytors nponidepanivo T- i
B-nimouuTie, akTHEBHICTE HTUTOTOKCHYHKX | K-KIiTHH

3HAXOAATECA HA MeMOpaHaxX aHTHTeHNpe3enTyounX knitiHa: HLA-I - po3nizHaioTh BHYTPIHBOKTITHHHI AHTHIEHH BipyciB i
3B"a3y0TheA 3 Monexynamu CJ1-8 (T-c); HLA-II po3nizHaloTs No3akniTHHHI aHTHIeH:H GakTepiil 1 28 a3yiorees 3 CJI-4 (T-x)



KoMnoHeHmMu

IiMyYHHOT

cucmemMu

UntTokinm (nRniMmdokiHK)
MpoaykytoTbCA iIMYHOKOMNETEHTHUMK KNiITUHaMK

Mpo3ananbHi

IHTepneikin-1
Crumynioe T-xennepu
i npogykUio HUMK 111-2
IHTEpnenkin-2
AKTUBaTOp 3ananeHHs,
audpchbepeHdiadii T-n e T-k,
npogykuii y-1P
IHTepnenkiH-8
CTUMYMIOEX XEMOTaKCKC |
perpaHynsauilo HelTpodinie

-

IHTepcbeponm (a, B,y)
BnokyoTe CUHTES | PYWHYIOTE
BipyCHi Binku y kniTuHi

DaKTopH HeKpo3a nyxnuH (a,p)
LiInToTOKCUYHMIA edhekT, MHOYKYIOT
yTeopeHHa II1-1 Ta 1®- vy

BYJ1OBA MOJIEKYJIH IMYHOI'VIOBYJIIHA

N W Bapiabeabna giasinka Jerkoro aanuiora

Koncranrna iisnKka Jerkoro Janiora
gt

Bapiafeabna QiasHKa BAKKOT0 Janora
Koncranrna Jiisnka BaxKoro Janiora

——— C
Fe pparmenT, mo 3s'a3yernes
3 i)Iyllnk‘ﬂ\lIll.‘TeHTIIIIMIi KJAITHHAME

N, S
Al —*{V}

N Fab-anturenss’sisyiounii pparment

MEXAHI3MU AKTUBALII KOMM/IEMEHTA

Ca**Ag+
r IgM — Clq-Clr-Cls
IgG
Knacnunnii C4
MexaHim \,

TMponepannoBmii

MEXAHI3M
Ag+P—D—B —B

c2
@—*CM)—’CSI;—* C6...C9

MpoTuszananbHi

IHTepnenKkin-3
(konoHiecTUMYNHYMIA hakTop)
CTumynioe pict cToBOYpOoBMX
remMonoeTUHHUX KNiTUH

IHTepnenkKiH-6 (TpomBonoeTuH)
— bepe y4acTb y rocTpoda3oBux
peakuiax Ta remonoesi

TpaHccopmyrodi hakTopu pocTy
CTUMYNIOIOTE 32XUBMNEHHA paH,
NpUrHidyoTe Nponicdepavio T- i
B-nimcpoumTie, akTMBHICTL T-Kinepie

HLA-Ginku
HLA-I nizHawTe BHYTPULLHBOKMITUHHI aHTUIEHW
Bipycie, 38'A3y0TbCA 3 T-cynpecopamu
HLA-Il niaHaoTe No3akniTUHHI aHTUreHK
DakTepin, 3B'A3y0TbCA 3- T-Xennepammn

— — e T —— ‘_




* 'inepnpoTeineMisi (B OCHOBHOMY 3a paXyHOK JI€Tiparaltii
IJ100YJI1HIB, BIK, MOJIOKEHHS CTOSYM, (P13UYH1 HABAHTAXKEHHS
JIAKTh 301JIBIICHHS 3arajbHOro OiIKa Ha 4-8 1/11)

* 'inonporeinemisi (B OCHOBHOMY 3a paxXyHOK ajnbOyMiHIB, U
3HUKEHHI 3arajbHOoro oinka a0 40 r/J1 po3BUBAKOTHCS HAOPSIKH )

* lucnpoTreineMisi — MOPYLIEHHS CIIBBIAHOIIECHHS OLIKIB
MJ1a3MHU KpPOBi

* [IapanporeineMisi - HAKONUYEHHS MATOJIOTTYHUX (HOPM OUIKIB

Tepmin "apanporein" (I11) 6ys Bnepme BukopucTanuii Apitz y 1940 p. nas
MO3HAYEHHST MOHOKJ/JOHAJBLHHMX OLIKIB y KpoBi, ceui Ta TKaHuHax, AKi
BHPOOJISIIOTHCH Mi€JIOMHUMH KJIITHHAMH.

ETiosoris mapanporeinemii - nponidepaiiii KJI0HY MI1a3MaTHYHUX KIITHH, 5KI
IT1IBUILYIOTh CHHTE3 IMyHOTJIOOYJIIHY OHOTO KJIACY, MIJKJIACY Ta 130THITY, a00
OKpPeMO HOro Ba)KKuX a00 JIErKuX JIaHIIOTIB.

CuHTe3 BUIBHMX JE€rKHAX JAHIIOTIB IMYHOITIOOYMIHIB € YacTUM
SIBUILIEM

[30mbOBaHMI CHHTE3 BAJKKOTO JAHITIOTa CMOCTEPIracThes AYXKE PIAKO 1

BIIMIYAETLCS TPH TPyl 3aXBOPIOBAHb, SKI 00 €HaHI MiJ HA3BOIO
«XBOPOOH BAKKHX JIAHIIOTIB"



3arasibHU1 a3oT KPOBI

Y 4

A3o0T b6inkis Kposi

)

HebGinkoBun a3oT KpoBi
(3anuwkoBun) 15-25 mMons/n

* A30T cevoBuHU — 50%

* AMiHOKucnoT — 25 %

» CeyvoBol kucnotu — 4%

» KpeatuHa — 5%

« KpeaTuHiHa — 2,5%

« Awmiaka Ta iHaukaHa — 0,9%

* [loninenTngu, HykneoTuaw,
rnyTartioH, Binipy0biH, rictamiH...

HebinkoBui a3ot Kposi (15-25 mMonb/n)

[noa3oremin

PeteHuUinHa

AzoTemis (rinepasoremis)

MpoaykuinHa

PeTeHuinHa azoTtemia HacTae y peaynsraTi HeqoCTaTHbLOro
BUAINEHHS 3 CeYeld a30TBMICHUX NPOAYKTIB NpU HOpManbHOMY
HaOXOMOXEHHI IX B KPOB'SIHE pycrio

HupkoBa — BinbysaeTbca 3a
paxyHok ocnabneHHs

BUAINLHOI yHYUiT HUPOK.

B ocHOBHOMY 3a paxyHOK
cevoBuHu ( 90% )

MomepynoHedpuT, aminoigos
HUPKW. . .

lMozaHupkoBa — B HACnNigokK
TSDKKUX NopyLleHb KpoeooBiry,
3HWKEHHA apTepianbHOro TUCKY,
HUPKOBOrO KPOBOOGIry.

MNpodpy3Hi KpoBoTEMi,
TpaBMaTU4YHUI LLIOK



I'emorii00in
femornobiH — OCHOBHUM AMXaNbHUWN NIrMEHT epUTPOLUTIB. BiH
BiAHOCUTbLCA A0 XpOMoOnpoTeiHiB. binkoBa YacTUHa Uoro —
NPOTEIH, AKMM CKNAAAETbCA i3 4-X noninenTUAHUX NaHLHOTIB,
KOYXEH 3 AKUX MICTUTb NO OAHIN NPOCTETUYHIN rpyni — remy.
lem — noxigHe npotonopdipuAy IX (Moro Komnnekc i3
3anizom). lem Hapgae remornobiHy xapakTepHe 3abapBeHHs.
NMpueaHaHHA A0 remy pi3HUX XIMIYHUX CNONYK
CYNpPOBOAMKYETbCA 3MiHOK 3abapBaeHHSA, Ha YoMy Ba3yoTbCA
AeAKi MeToan Moro BU3IHaYeHHA.

lfemornobiH BUKOHYE psag Baxansux GyHKLUIN, cepen AKMX
TPaHCNOPTHA, AUXanbHa, bydepHa.

AUXANTBHA @YHKIUIH KPOBI

B nerensix jnz
Hb2ZH-—~2H' + Hb———————~ Hb40,; xapdo-
S anTripaia
2C1- 2ZHCO; == 2H" + 2HCO; -2H,C0,
~

A 2001 2ZHCO;"

CPUTPOINHTH &

B rkaHHHAX
epurpountn : Hbd(;, —= 404 + Hb

R-NH, + CO R-NH-COO- + H*
2 T P4 201-
2C0O; + 2H;0—=2H,C0;—= 2H" + 2HCO; A
IJTAEMA I ZHCO, - 2C01°

TPAHCITOPTHI ®OPMHM BYTJIEKHCTOIND I'A3Y

1. 8-10 % - y Burasai posananoi gopvn (CO;) B naasmi Kposi
2, 10 % - ¥ eurasni kaptamatTor (kapidremoriobiny)
3. 80 % -y saranai Gikapbonar-ionis HCO5 "



CHUHTE3 'EMA -
Cunres nipollbHOro KOMILIEKCY Y opradizmi Bindysaerbcs i3
rainuny i cykunuia-KoA, siki ne JiMiTyoTh cunTes.

R (IIOOH COOH
CH, g“z NAJI® s
Kl
&n, + COOH Hz e CH,
2 - HS-KoA =0 CoO Cc-0
0 Foiamn ! - 2 i
S-KoA bRk ¢H2
OOH NH»
Cyxunnin-KoA a-aMino-B-keroanuninosa K-ra S-aminonenyainosa k-ra

Hozurueui  edextopn  [IAJIM-3anexuoro  ¢Pepmenry -
crepoiani ropmonu, a iHriditop - rem. Hacrynumii Sran —
yreopennsi nopdgobiainoreny - xkomaencanis 2 MoOJIeKYJd  O-
aMiHOJIeBYAIHOBOT KHCJI0TH N aicio nopdodiginorencnnrazn. B
nojajbmiomy, i3 4 mostekya mnopgodiinoreny yrBoproerbhest
TerpanipojibHa cnoayka nopdgin, a norim nporonopdipun, axkuii,
npucanasmu Fe?', ng%%r;oplocrbcﬂ B reM.

COOH ¢Hz COOH
CH, CH, COOH CH;
?Hz + (.:'0 —_— (':HZ ?HZ
Cc=0 CH, - 2H0  C C

CH; NH, H,c'C_  CH
NH, NH, NH

ﬂop(hoﬁ‘mmoren

HNopdun

+ Fe?t
Mporonoppupus——- I'em

Mpucananus  3aji3za BiAGyBacrses 3a y4yacri reMcuHTasm, 2a
Jzkepesiom 3ajtiza € ¢geppHTHH. Y cHHTe3i remma DepyTrb y4acTb

Bitaminn Biz, dpoaniesa kucaora, TIHDM, adinoesa kucaora, MNMAJID i
ionm mini.

HHTE3Y FEMA

HUTO30/1b

MITOXOHPIT
AL




[lirmeHTHUXA OBMIH

ITirmeHTHMH OOMIH — CYKYIHICTh CKJIQJHUX IEpPEeTBOPEHb
Pi3HHX 320apBJ/IEHUX PEYOBHH B OPraHi3mi.

I'emarorenni (reMOXpoOMOreHHi) NmirMeHTH YTBOPHOKTHCH B
OPraHi3Mi NepeBa’KHO NPH Po3najal i CHHTE3l remMoriodina,
B 3HAYHO MEHIIIOMY CTYIeHi - MIOII00iHA, IMTOXPOMIB Ta
iH.

PO3ITAl TEMOI'JIOBIHY
M \ M \
_/
'.“ o

N—Fe 111 N_’ Fle2+ N 111

: ”/lj,) :

HC=— CH a
M P
I'em y remorJio0ini I'em y Bepaori00ini

Karanizye peakuiro HA/[®-3a/e:xxHa reMOKCHIeHa3a
M — meTui1; V — BiHiJ; P - npomionis



YTBOPEHHA " KOBUHUX ITITTMEHTIB
I'EMOI'JIOBIH

HAJA®H, Bitamin C - OKHCHEHHSI METHHOBOI TPy
BEPAOI JIOBIH

b rJ100iH
BEPJIOI'EMATHUH
l - Fe
BIUVIIBEPIUH
l - BiIHOBJICHHSA
Y neyini BLUJIIPY BIH—cnony4ennii 3 6iikaMu,«HenmpsiMu ii»
TJIIOKYPOHI/, «MPSIMHID»
B KHIIKiBHUKY BIIIPYBIH
| - BinHoBIEHHS
ME3OBUIIPYBIH
l - BI/IHOBJICHHS
Tonknii knkiBHUK ME3OBIJITHOI'EH Yy KpoB— y ne4iHKy—po3naj
Y KpOB—Y ce4y—ypooijiHoren
- BiIHOBJICHHSH
ToscTuit kumkiBHUK CTEPKOBIJIIHOI'EH ,y ceuy, crepkoOijiiHOreH

CTEPKLOBIJIIH

JUOEPEHLINHA TUATHOCTHUKA KOBTSHUIb MO
JOCIIIKEHHIO NI'MEHTHOI'O OBMIHY

Bun Y kKpoBi Y ceui Y kani

KOBTSIHULLI Binipy0in Crepko- | Ypo- | biui- Crepko-
Ipsimuii | Henpsimuii | Olin Olmin | pyOin Oistin

(oreH) (oren) | (mpaMui) | (orex)

Hopma + + + — — +

Obrypa- 111 f - -1 -

uiiiHa

Mapenxa- | 111 t = [t [t =

MATO3HA

Fewori- |+ | f11 | 11 | — | — |

THYHA




x ~— @ e T S ——— =
20HATAJIbH! MexaHiuH: .
O3Haku i fexaia [lapenximarosna I'XH
AROBTHHHIIH AOBTHHHITH
AHaMHe3 = ObTaHKeHNil ObTaKeHMi Ooraxennii
Yac nosisH 3 -5 noba I1-ii THKIEHD Piznuii I no6a
IHTeHCHBHICTE IMomipua InTencusHe iHTEeHCHBHE Pizko inTeHCcHBHA
3oun mkanu Kpamepa 1-2 1-5 1-5 1-5
. HApOCTAE
JdunamMika l HapocTAae p HApPOCTAE
InToken kaniiiHmii
= + ++ ++
CHHPOM
. I_-Iepar ) Hepar (Hadpsik)
lenarocHMnoMeraJsis - Lien (mopranbHa . 5 ++
. . Lien y 50 %
rineprensisa)
Kan KoeTmii Axonis Axonin Be3 3min
Ceua Coa-xoBra HacuueHna oBTa Kosro-KopHuHeBa Cou.—x0BT2
Finepoinipydinemin T HB Tt 11B 1t 11, t+ HB t HB
AST, ALT N N T N
V3/-3minn = + + +

3arajibHe MaTepiajibHe Ta HABAJIbHO-METOAUYHE 3a0e3MeYeHHs JeKIil:

CuHapom Kpurnepa — Hagykapa

NpuumHa: BpOAKEeHa Hel0CTaTHICTb MKopoHinTpaHcdepasu (| Tun)
abo 3HMKeHa ii akTUBHICTb (Il TMN)

KNiHivuHO: - ypaXeHHsA U.H.c. (cyaomu, rineptepmin)
- XOBTAHMLUA 3 HAPOAKEHHA , XBUNenoAibHM nepebir

- aHemia -

He XapaKTepHa
- renatomeranisa

- Kan, ceda 3BMYaMHOro KONbOpYy

CmepTb 06yMOBNIEHA BUHUKHEHHAM AAEPHOT YKOBTAHMULLI

Po6o4a nmporpama HaBYaIBLHO1T JUCITATIIIHH

Cunabyc

MetonnuHi pekoMeHaaIlil 10 caMOCTiitHOT poO60TH 3/100yBaUiB BUIIOI OCBITH
MynbTUMEIHHI TIpe3eHTaIril
CuryariitHi KIIHIYHI 3aBIaHHS

Enexrponnuii 6aHK TECTOBUX 3aBAaHb 3a IMiAPO3iIaMHU 3 JUCITUTLIIHA

Iurannsa s CaAMOKOHTPOJII0:




1. bioximiuHi Ta ¢i3ioa0riyHi (yHKLII KpOBI B OpraHi3Mi JOAuHU. JuxansHa (QyHKIisA
€PUTPOLIMTIB.

2. T'eMorno0iH: MeXaHI3MHM Y4acTi B TPAHCHOPTI KUCHIO Ta MIOKCUAY  BYIJICIIO.
Bapiantu Ta naTonoriudi ()OpMHu reMOri001HIB JIFOIUHH.

3. bydepHni cucremu kpoBi. llopylieHHS KUCIOTHO-OCHOBHOTO OalaHCy B OpraHi3Mi
(MeTa0oMIUYHUM Ta pecHipaTOpHUI alki03, aaKanos).

4. BloXiMIYHMIA CKJIaJl KpOBI JIOAMHHU. BUIKM mia3Mu KpoBi Ta iX KJIiHIKO-O10XiMiyHa
XapaKTEePHUCTHKA.

5. depMeHTH I1a3MHU KPOBI; 3HAYEHHS B €H3UMO/I1arHOCTHIIl 3aXBOPIOBaHb  OPraHiB 1
TKaHUH.

6. Kamikpein-kiHiHOBa cucTeMa KpoBI Ta TKaHMH. JlikapchbKi 3acO0M — aHTaroHICTH

KIHIHOY TBOPEHHSI.

He611x0B1 opraHiyHi CIONYKH Miia3Mu KpoBi. HeopraniuyHi KOMIOHEHTH TUIa3MHU.

8. Merabouni3m nopdipuHiB: Oy10Ba reMy; cxeMa peakiiiii 610CuHTe3y NpoTonoppipuHy
IX ta remy.

9. CnaaxoBi nopyiieHHs 010CMHTE3y Nop(]ipUHIB, TUIIH NOPPIpii.

10.Karabouni3m remMoriiobiHy Ta remy (cxema); yTBOpeHHs 1 0yJ0Ba )KOBYHHUX MITMEHTIB.

11.TTaTo010XiMis Ta BUIM YKOBTSIHHIIH; 010XIMIYHA J1arHOCTHUKA YKOBTSIHUIb.

12.Peakmii koH'toramii B TemaTonuTax: OI1OXIMIYHI MeXaHI3MH, (QYyHKIlIOHAJIbHE
3HAYCHHSI.

13.Ponp medinku B OOMIHI JKOBYHMX IIIrMEHTIB. [laTo010XiMis KOBTSHUIIL, TUITH
KOBTSIHUI[b; CHAJKOBI ((PepMEHTHI1) >KOBTSHHIII.

14.ImynornoOysinn;  GioxiMidHa XapaKTEPUCTHUKA OKpEMUX KJIaciB
IMYHOTJIOTJIOOYJIIHIB JTFOJTUHH.

15.MeniaTopu Ta TOPMOHHM IMYHHOI CHCTEMHU: 1HTEpJICHKIHM;, 1HTephEepOHHU; OUIKOBO-
nenTuaHI pakTopu peryssiii pocTy Ta nposidepartii KIiTHH.

16.CucteMa KOMILJIEMEHTY; O10XIMi4HI KOMITOHEHTH CUCTEMH KOMILIEMEHTY JIFOJUHU;
KJIACUYHUN Ta aJIbTePHATHBHUN MIJISAXU aKTUBAIIIi.

17.bioximMiuH1 MexaHI3MHU IMYHOAe(DIITUTHUX CTaHIB: IEPBUHHI (CMaJKOB1) Ta BTOPUHHI
IMyHOACDIUTH.

~

Cnucok BUKOPUCTAHUX JIKepeJI:

1. bionoriyna i 6ioopraniuna ximis: Y 2 kH. KH. 2: bionoriuna ximis: [linpydanux nis
men. BH3 IV p.a. 2-re Bun., Bunp. 3atBepmrkerno MOH / 3a pen. 10.1. I'yoewkoro, 1.B.
HixxenkoBcrbkoi. K., 2017. 544 c.

2. bionoriuna i 6ioopraniuna ximisi: Y 2 k. Ku. 1: bioopraniuna ximis: [liapyaauk mms
men. BH3 IV p.a. 2-re Bug.,, Bump. 3atBepmkeno MOH / 3a pen. B.C.
3imenkoBcrkoro, 1.B. Hizxkenkoscrkoi. K., 2017. 272 c.

3. Torcekuit fA.I., Makcumuyk T.I1., bioximis momgman. I[linpyanuk. TepHOMLIE:
Ykpmenknura, 2020. 736 c.
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Tema:  bioxiMig 3roprajibHOi, AHTU3rOPTaIbHOI Ta (QIOPUHOMITUYHOI CHUCTEM.
[TopymieHHs KoaryasiuiiHOro reMocTasy

AKTyaJIbHiICTh TeMHM: 3ropTaHHsS KpOBI € CKIaAHUM (Hi310JI0r0-010XIMIYHUM
IIPOLECOM, IO € 3aXMCHOK pEaKLI€l0 HAIIOro OpraHi3My Ha KpOBOBTpAaTy. 3HaHHS
010XIMIYHOI XapaKTEPUCTUKU 3rOpTaIbHOI, AHTU3TOPTAIBHOI Ta (PIOPUHONITUUHOI CUCTEM
KpPOBI € HEOOXITHUMU JJI1 PO3YMIHHS MEXaHI3MiB MiATPUMAHHS arperaTHoro CTaHy KpoBi
32 YMOB HOPMH Ta MPHU YUCICHHUX 3aXBOPIOBAHHAX, a TAKOXK ISl IX CBOEYACHOT KOPEKIIIT
dapmnpenapaTamu

Mera: BUBYMTH MOJIEKYJISIPHI MEXaH13MH 3TrOPTAIBHOT 1 aHTU3TOPTAIBLHOT CUCTEM KPOBI,
pOJIb MIEYIHKKA B LbOMY MpOIECi. Y3arajJbHUTU BIJOMOCTI NMPO MOJEKYJSIPHY CTPYKTYpPY
KOAryJsiHTIB 1 aHTHUKOAryJsSHTIB, MEXaHI3MU reMoQiIiii pi3HOro TeHe3y. 3HaTh pPOJb
KOMIIOHEHTIB 3rOpTajbHOI, aHTU3rOpTaIbHOI Ta (PIOPUHOMITUYHOI CHUCTEM Yy MaTOXiMii
BUHUKHEHHS aTePOCKIIEPO3y, FNEePTOHIYHOT XBOPOOHU.

OCHOBHI NOHATTHA:
1. T'emocras.
2. dibpiHOMII3.
3. JIB3 — cunapowm.

Ilnan i opramizaniifHa CTPyKTypAa JIeKIii:

=

bioximiuHi Ta GyHKITIOHATBHI XapaKTEPUCTUKU CUCTEMH I'eéMOCTa3y.

2. 3roprajbHa CHCTeMa KpPOBI; XapaKTepHUCTHKa OKpeMHX (aKTOpIB; MeXaHi3MHU
(G yHKITIOHYBaHHS KaCKaJIHOI CHCTEMH 3rOpTaHHS KPOBI.

3. Ponp BiTaminy K B peakiisix koarymsiii; JiKapchKi 3aco0M — aroHICTH Ta
aHTaroHictu Bitraminy K.

4. AHTH3rOpTaNbHa CHCTEMAa KpPOBI, XapaKTePUCTHUKAa aHTUKOAryJsHTIB. CHaakoBi

MOPYIICHHS TPOIECY 3rOPTaHHS KPOBI.

Di6pUHOMITHYHA CUCTEMA KPOBI.

6. JIB3-cunapom

o



Cuctema remocrtaszy - Ue
KOMIMJIEKC MeXaHI3MIiB, SIKUWU
3abe3nevye 30epexeHHsA
piAKOro ctaHy KpoBi | 3yNUHKY
KpoBOTEe4Yl MNpPU  YLWKOAXKEHHI
KPOBOHOCHUX CYyAUH

S
#. KOMMOHEHTU CUCTEMM FEEMOCTA3Y

CTtiHKa KPOBOHOCHMX PR TpomGouuTy
CyAuH

\ «[lna3MeHHi cucrtemu: /
*=3ropTanbHa
*-[IPOTU3roprTanbHa
- | WHONITUYHa




o,

- DyYHKLUii cucTeMu remocTtasy

Ny

> 3abe3ne4yeHHA _ pigKoro cTaHy KpoBi B
CyAVHOMY pYCIIi.

» 3abe3neYeHHA HOPMaribHOI PEe3UCTEHTHOCTI
CTIHKN MIKpPOCYAMH.

» 3abe3nevyeHHs remocragy TOOTO 3ynUHKa
KpoBOTeul Mpyu MoLIkoA éHHI KPOBOHOCHMX
YAWH.

“‘iyEach B perynsuil TpaHCKaninsapHoro
OOMIHYy.

» Y4yacTb B npouecax 3anareHHs

> Y4yactb B npl_ou,ecax 3aro€eHHs paH Ta iHLWMUX
YIWKOMKEeHb TKaHUH.

» Y4yacTtb B perynsuii MicLueBOro KpoBOTOKY.

.

%

NG

MexaHiamn, Aki 3abe3ne4yyrwoTb remocTtas,
peani3yroTbCA Npu Oyab-AKOMY MOLUKOAKEHHI
IHTUMM CYAUHHOI CTiHKWN, BU3BaHOrO:

» pi3udHUMU, 2eMOQUHaMiYHUMU, XiMiYHUMU
ghakmopamu,

» 3anajleHHSAM,
» i€l iIMyHHUX KOMIJIEKcie,

> NopyuweHHsIM MemaboniaMy (amepockKsiepos,
KoslazeHoei xeopobu) i m.o.
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CTpyKTypa cucremm
remocTrasy

3eopmaana cucmema

1.

2.

TpoMboLuUTapHO-CYANHHUMN,
nepBMHHUU reMmocTas

KoarynsauinHmu (nnasmeHun)
BTOPUHHUMU remocTas

llpomu32opmarnibHa cucmemMa

1.
2.

Ly

20

LY

Cucrema aHTUKOArynsiHTiB

Cucrtema ¢hidpuHonisy

CyOuHHO-TPpOMOOLUTaAPHUN
remocrtas

XN

CyaAMHHO-TPOMOOUMTAPHUI  reMOCTa3 MNpPeACTABJEHMH  eHJA0TeJieM,
rJ12/1IeHbKOI0 MYCKYJIATYPOIO CYJAMH i TPOMOOIHTAMMU.

Enjgoreniii KoHTpoJ110€ cyauHHuH TOHyC (cumHTe3 NO, nmpocrauukiina,
SIKI BUKJIMKAIOTH PO3C/1a0jieHHsI M SI30BHX KJIITHH CTIHKH CY/IHH).

IIpu rocrpiii rinokcii ado kpoBoTeui eHJA0TeN il BHK/IHKAE 3BYKEHHS
cyamn (3umxenHss NO, npoaykuis enaoreiny-1, cynepoxkcuaaHioHy
KHCHIO, TpoMmOokcaHna A:), NPOAYKYE€ TKaHUHHI (aKkTOopum 3ropraHHs
(3oBHimHII WanX 3ropranns). CTumy.noe BuBiabHenns Ca®,

ITomkoaKeHHs CYAMH € IPUYHHOIO:
1) 3ByKeHHsI CYJAMH i BUIIJIEHHSI CEPOTOHIHY;
2) HAKONHYEHHS TPOMOOUMTIB;
3) akTuBauii pakTOpiB 3ropTaHHA i YTBOPEHHS TPOMOY;
4) akruBauii piopunHoIi3y

TpomGouuTapuuii  remocra3 —  TPOMOOYTBOpPeHHs Yy  CyJAHHAaX
MIKPOUMPKYJISILIT HIJIAX0M:
1) micueBoi Ba30KOHCTPHUKUIII miA Ai€l0 CEPOTOHIHY, aapeHaJiHy,
TpoMOOKcany Az;
2) aaresii TPOMOOUMTIB [0 YIIKOIKEHOro (OrojieHOro) KoJiareHy
€H/I0TeJIiI0 CY/IUH;
3) yrBOpeHHs Oij10oro TpOoMOy



[Ipouec 3ropranus KpoBi — 0araroeTanHui, (pepMeHTATHBHUIA,
ayTO KATAJITHYHMH (MPOAYKLiA HEeBEJIUKOI KUIbKOCTI (pakTopa
Be/le /10 AKTHBAIII CHCTeMH, 110 3a0e3ne4y€e HOro HAKONMUYeHHs).

biibwicTs pakTopiB 3ropranHs KpoBi — npogepMeHTH, 110
CHHTE3YIOTHCH Y MeYiHli | AKTUBYIOThCS 00MeKeHUM
NPOTEO0Ji30M

3ropraHHsi KpoBi — yTBOpeHHs JAHUIOTIB (iOpuHy HLIAXOM
BillenJieHHss BiaA (iOpuHOreny ¢ioOpuHonenTUAiB, MiCJAsi 40ro
(piOpun-MoHOMepH 00'€IHYIOTHCH Y JJAHUIOTH «(piOpUH-TI0TIMEpPY»
3 YTBOPEHHSIM TPbOXMIPHOI PeMITKH, Y HAKY HAAXOIATH
TPpOMOOUMTH Ta iHII JopMEHHI eJIeMEeHTH KPOBI.

KapOokcunyBannsa  ¢gaxkropiB  koaryasuili  30libmye  ix
cniopiznenicts 10 ionis Ca?', siki HeoOXimmi MiIsi 3B'I3yBaHHs
oiakiB 3 gocdoainizamu memoOpan. Takum yunom, II; VII; IX i X
¢pakTopu € THMH (akTopamMm 3ropraHHs KpOBi, YHH CHHTe3
BiI0yBa€THCS Ml BIVIMBOM i B 3aJ1€2KHOCTI Bij BiTamina K

‘6 Crapii koarynsuinHoro remocrasy
[\ ™

LN

> YTBOpPEHHSA NpoTpomMOiHa3u
> YTBOPEHHSA TPOMOIiHY

> YTBOpPEHHSA pibpuHy



: MinimanbHu#
Mepioa :
. . . . PIBEHb,
LUudposi MpunHATI HaniBXUTTA B : .
. . HeoOXigHMN
NO3HAa4eHHA | HaWUMEHYBaHHA nnas3mi nicnsa
AnAa 3yNUHKK
B\B BBeEeHHA .
KpoBoTeul

| I | ®ibpuHoreH | 4-5 pHis | 0,8 r/n
| Il | MpoTpomBiH | 2-4 onA | 30%
| l | TkaHuHHuit TPOMBONNACTUH | -1l - | -1l -
| v | Ac-rno6ynik, npoakueneput | 24-34r | 10-15%
| Vil | lNpokoHBEpTHH | 2-4r | 2-10%
| Viii:C | AuTuremodbinbHui roByniv | 12-18 1 | 20-35%
| IX | ®akTop Kpuctmacy | 20-30r | 20-30%
| X | ®akrop Crioapta-llpayepa | 48-56 1 | 10-20%
| X | PTA-dakTop | 60 r | ?

Xl PakTop Xaremana, 50-70 .

KOHTaKTHUI (paKTop
XIll ®ibpuH-cTabiiniyrouni 6ins 4-5 Aris 3.59,
daktop

» ®akTop BinnebpaHaa — aHTUreMmopariyHMmM CyauHHUN
dakTop. CMHTE3YyETLCA €HOO0TENIEM CYANH i
MerakapiountamMmu, MiCTUTbCS B Nna3mi Ta B TpoMmbouuTax.
®akTop BinnebpaHaa cnyxuTb BHYTPILUIHbOCYAUHHUM
6inkom-Hociem ans daktopa VIII.

» ®akTop ®netyepa — NNasMeHUn NpeKanikpeiH.
CuHTe3yeTbCA B neviHui. BMICT dhakTopa B nnasmi cknagae
6ina 0,05 r/n. MNpuiimae y4acTb B aktmsauii dpaktopis Xl i
|X, nnasmiHoreHy, nepeBoguTb KiHIHOreH B KiHiH.

» ®akTop DiTugxKepanbga — NNa3MmeHUn
KiHiHOreH (dpakTop ®noxe, dpakrtop Binbamca).
CuHTesyeTbCs B neviHui. BMicT ¢hbaktopa B nnasmi cknagae
6insa 0,06 r/n. MNpunmae yyactb B akTuBauil paktopa Xl i
nasmiHOreHy.



CUCTEMA BTOPTAHHA KPOBI

«BHYTpUIIHID MIJISAX «30BHIIHI» NIIAX
(MOKOAKEHHH CYAMH) (MOMKOXKEHHA TKAHHUH)
¢.XI ¢.XIIa— TpombouuTn ¢. I1I

b.VII— }.VI]a

. X144¢. la  ¢'3—
q).lx—Z (bi;
$.VIIL . VLI g
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cplxlﬁ_‘.cp/x‘: Vs dp.Va
ClaZ+

HpOTpOWMﬁiH
®iopuHOreH @iopunMoHOMEp J,

Ca*— Ik $.XIMa— ¢.XIII

®ibpuH-nonimep
ATO— <«— .8
PerparoBanui

¢idopun

DA3ZH TPOMBOYTBOPEHHA
Ilepma ¢a3a — 3ByKeHHS YIIKOIKEHOI CYAUHHU
Jpyra ¢aza — yTBopeHHs TpoMOoIuTapHoro (0i10ro) Tpomoa,

BUBUIBHEHHS 13 TPOMOOLIMTIB Ba30aKTUBHUX PEUOBUH (CEPOTOHIHY,
aZpeHaNiHy, TPOMOOKCaHy)

Tpers ¢a3za — popMyBaHHS €PUTPOLIUTAPHOTO (UEPBOHOTO) TpoMba —
KPOB'SIHOTO 3TyCTKY

YerBepra (paza — yacTKoBe a00 MOBHE PO3UMHEHHS 3TYCTKY
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& Cucrema aHTUKOArynsiHTiB

~

»MepBUHHI NpuUpOAHI aHTUKOArynsiHTU
(HOpMarnbHI KOMMOHEHTU NfasMu)

> BTOPpUHHHI nNpupoAHI aHTUKoarynsHTu
YTBOPIOKTLCA B MNpouecCi 3ropTaHHA KpOoBI

Ta pibpuHonisy

RS,
" lenapuH

~ AHTUTPOMOGIH I

X (O

omGoumT

o———

Tp

Cy6eHpoTenin

Aia aHTuTpoMOGiHy Il



MpoteiHn C n S

— B a TeuH C

TpoMbOiH

Tpom6omoayniH

Bitamin K-3anexHi ¢paktopum
3ropTtaHHsA Ta iHriditopu

dakTopum IHriGiTOpKN
Fll NMpoTein C
FVII [MpoTeiH S
FIX -
FX -




. OCHOBHI ®I3100r4HI
v AHTUKOATIYNAHTU (BTOPUHHI, AKI
\Q: YTBOPHOKOTLCAHA B NMPOLECI NMPOTEOIJI3Y)

HanMeHYBaHHA Beayuuv mexasism aii

« 3B'A3VE BIGPHH, COPBYE TA IHAKTHBYE

e TPOMBIH TA SAKTOP Ka
ﬂ,ﬂggﬂﬁ}mﬂ G | * IHIIGYE RIMUEBH ETAN 3TOPYAHHA KPOBL
’ ’ GHAKTOP IXa, ATPETALIN0 TPOMBOLIHTIB
A-avmen)
b F Ly - -
‘\Q\ Cucrema ¢pi6bpuHoOnisy
€
Tranuumi Maa3minoren
JI30KIHA3H
[IpoakTHBaTOp | | AkTHBaTOp TranuuHmi
JIa3MiHa KpoBi " niaasmina AKTHBATOP
Iaa3min
IIpoaykTu po3nany
. IMpoaykTu po3-
¢idpunorena I Eﬂly Ei ﬁpn[:Ja

S —

Piopunoren f » Pidpun

Tpomoin
f

IIpoTpombin




YpooixceHi
3 nopyweHHa 320pmaHHA KpoEi

A SN

Kiiniyno remodunii A 1 B He BiAPI3HSIOTHCS MK COOOIO 1 MOXKYTh
Oyt audepeHliiioBaHl TUIbKA 3a JIAOOpAaTOPHUMH JIAaHUMH.
OcHOBHa KJIIHIYHA O3HAaKa — T€MAaTOT€HHUU TUMN KPOBOTOUMBOCTI.
XapakTepHi KPOBOBWJIMBHU 3 BEIMKUX CYAWH, BHYTPILIIHbOM SI30B1
reMaToOMH, MacUBHI i TpUBaJl KPOBOTEU1 MPU TPaBMax.

[emodimiss A mepemaeTbesi 3a PEHECUBHUM, 34YCIUICHUM 13 X-
XpoMocoMoro Tunom. JlokanizoBanuit y X-XxpoMocoMi reH reModiii
PELIECUBHUM, 1€ 3aXBOPIOBAHHS IEPEIAETHCS 4Yepe3 KIHOK, BOHU
MalTh HOPMaJbHY Jpyry X-XpOMOCOMY, SIK NPaBWIO, HE
CTpaXAaroTh BiJl KpoBoTey, ane akTuBHICTh VIII dakTopa 3HmkeHa
(Opy HU3BKUX MOKA3HUKAX MOXYThb CIOCTEPIraTHCs KPOBOTEUl MPH
TpaBMax, Orneparisx, Mg 4yac mojaoris).

. [luceMmHoBaHe BHYTPiLUHLOCYANHHE
: 3roptaHHA (OB3)

\
L)
[l

\

L

» B3 — TMnoBun natonorivHMn npoLiec,

AKUA XapaKkTepun3yeTbcs
PO3MNOBCIOAXXEHUM 3ropTaHHAM KPOBI B
CyOAUHOMY pycni, brnokagoto

MIKpOLUMPKYNALUIL  Ta  MOPYLUEHHAM
PYHKLIT XKUTTEBO BaXXNUBUX OpraHiB



OuncemMmnHoBaHe BHYTPILWHbOCYAUHHE
sroptaHHA (IB3)

JAB3-cunapoMm — 1HCEeMHHOBAHE BHYTPIIHLOCYAHHHE 3TOPTAHHS
KPOBIi, iKe NPH3BOAHTSL 10 OJI0KaAH WHPKYAALii, reMopparism,
rinokcii TkanuH, nopyumwenno gyuxkuii opraunis

-
=

[MomkoKeHHs YHA0TEi10,
rajibMyBAHHS CHHTE3Y
npocrauHkainis, aaresis
TPOMOOUHTIB, AKTHBALIA
daxropy XII, Buyrpimnsoro
HLIAXY 3rOpTaHHsA

TpaBMaTH4YHE NOLIKOIKeHHS
TKAHHH, BHBLILHeHHsI daKTOpy
III, akTuBanin 30BHIIIHLOIO
HLISIXY 3rOpTAHHS

v

Momkoxxenna KAITHH KpoBi, BHXin
docdoniniais, akrusanisa BHyTpiminLoro i
JOBHIMIHLOIO HLIAXIB ropranus

v

Baokana gidopunom i arperaramMu KJIiTHH
KPOBi CYIHHHOI CiITKH, BHCHAKEHHS
Koaryasuiinoro morenuiany,
HEKOHTPOJIIW0Yi KpoBoTeYi

@& Ctagii roctporo [IB3 cuHapomy

X

» [inepkoarynauia

» Koarynonarisi CnoXnBaHHS
v 6e3 akTvBaLlii hibpiHonisy
v/ 3 akTuBaLjeto dibpiHoNi3y

» [inokoarynsuia (BTOPUHHUA
reHepanisoBaHun rinepdidpiHoni3)

» CTagis 3anuuwkoBux nposisie briokagu cyauH
MIKpOTpOMbamMu



3aranbHe MaTepiaJibHe Ta HABAJIbHO-METOANYHE 3a0e31eYeHHs JeKIIil:
Pob6oua nporpamMa HaBYaIbHOT AUCIUILIIHU

Cunalyc

MetonnuH1 pekoMeHAallll 10 CaMOCTIIHOT poOOTH 3100yBayiB BUILIOI OCBITH
MynbTUMeNIHHI pe3eHTaLil

CuryaliitHi KJIiHIYHI 3aBAaHHS

EnexTpoHHuii 6aHK TECTOBUX 3aBJaHb 3a MiAPO3A1IaMH 3 JUCIUIUTIHU

IIuTaHHA 11 CAMOKOHTPOJIIO:

=

bioximiyH1 Ta QyHKIIOHATBHI XapaKTEPUCTUKH CUCTEMH IeMOCTa3y.

2. 3ropTajibHa CHCTE€Ma KpOBI; XapaKTepUCTUKA OKpeMux  (HaKkTopiB; MeXaHi3Mu
(YHKIIOHYBaHHS KacKaJHOi CUCTEMHU 3TOPTAHHS KPOBI.

3. Ponp Bitaminy K B peakiisix Koarymsuii; JKapchKi 3aco0M — aroHICTH Ta
aHTaroHictu Bitaminy K.

4. AHTH3rOpTasbHa CHCTEMa KpPOBI; XapaKTepUCTHUKA aHTUKOAryisHTIB. CraJKoBi
NOPYIICHHS MPOIIECY 3rOPTaHHS KPOBI.

5. ®iOpuHONITHYHA cuUcTeMa KpoBi. Jlikapchbki 3aco0u, 10 BIUIMBAIOTH HA MPOLIECH

¢b16puHOITI3Y.

Cnucoxk BHKOPUCTAHMUX JIZKEPEJI:
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