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HHEPEIMOBA

HNucuumnina  «bioxiMmis  rigpoOIOHTIB» €  (yHIaMEHTAIbHOIO
3arajibHOOIOJNIOTIYHOK0  JUCHUIUIIHOK  TEOPETUYHOrO Kypcy B IpoIleci
MIAroToBKU (axiBIliB 3 HanpsMy «BoaHi Giopecypcu» 1 0a30BOIO 1Ji1 BUBUEHHS
CUTLCBKOTOCIIOAAPChKUX TBapHH, 30KpeMa puO, iX TOJiBIIi, T€HETUKHU 1 CEeNEeKIIli
Ta IHIIKUX TPAKTUYHKUX Ta MPODECITHUX AUCIUTLITIH.

I'igpoOioHTH — 1€ JKMBI OpPraHi3MH, BECh JKUTTEBHH IIUKI SKUX
B1JIOYBA€ThCS Y BOAHOMY cepenoBuili. CrathuuHa 010XiMis TiApOOIOHTIB BUBYAE
OynoBy 1 O10J0T1UH1 (PYHKIIIT HANBAKIMBIIINX KOMIIOHEHTIB >KUBOI MaTepii, B
nepury uepry, OUIKIB, JIMIAIB 1 BYIJIEBOJIB 1 HU3BKOMOJEKYISIPHUX
OloperynsTopiB — BITaMiHIB, TOPMOHIB, ()EPMEHTIB Ta MIHEpPAJIbHUX PEUOBUH,
MpU 1bOMY BOHA BHUSIBJISIE 3aKOHOMIPHOCTI B3a€MO3B‘SI3KYy MK CTPYKTYpPOIO 1
O10JIOT1YHOIO [II€I0 1 CHOpUSi€ BUPINIEHHIO CKIAJHUX 3aJlad  OJep KaHHs
MPAaKTUYHO BAXJIMBUX MpernapariB JJisi MEIUIMHHU, CUILCHKOIO TOCHOJIapCTBa,
Xap4oBO1 IMMPOMHUCIIOBOCTI Ta 1H. JluHaMI4Ha 010XIMisl — BUBYA€E XIMIUHY CYTHICTD
MeTaboniyHux mnporeciB. OyHKIiOHATbHA 010XiIMisi BU3HAYa€e O10XIMIYHY POJIb
PI3HOMAHITHUX TKaHUH 1 OpPraHiB riipoOIOHTIB Ta PO3KPUBAE 3aKOHOMIPHOCTI1
010XIMIYHHMX MPOIIECIB.

BaxuuBuM 3aBaaHHsAM 010XiMii TJpoOIOHTIB € OXOPOHA HABKOJIUIIIHHOTO
cepesoBUINa Ta palioHaIbHE BUKOPHUCTaHHS BoJHUX OiopecypciB. Kype crpusie
CTBOPEHHIO y MaillOyTHIX (axiBIiB MHUPOKOTO0 MNPUPOJHUUYO-HAYKOBOIO
CBITOIUISIIY T4 PO3YMIHHIO 010XIMIYHHUX OCHOB T1APOOIOHTIB.

bioxiMis TicHO mMoOB’si3aHa 1 3 IHIIMMHM HayKaMu: BOHAa 3apojauiiacs Ha
MexKi1 010J10T11 1 XiMii, TOMY Ma€ 3 IUMU AUCIUIUIIHAMU TICHUU 3B'SI30K, OKpIM
TOrO BOHA 0a3yeThbCs Ha HHUX 1 € iX OpraHiYHUM JOMOBHEHHAM. JluciuruiiHa
«bioxiMis TiIpoOIOHTIB» 3a0e3nedye Taki JUCHMIUIIHA. T€HETHKAa 3 OCHOBaMHU
OlomeTpii; cenekuiss puod; rictonorisi Ta eMOpiosorig; (di3ionoris puo;
CTaHJApTHU3alllsl MPOAYKLII aKBaKyJbTYpHU; TEXHOJIOTII NepepoOKu puo;
ceJeKIlis pud ToIIIO.

Mema kypcy — GopMyBaHHS y CTYACHTIB IIUIICHOTO CBITOTJIA1Y HA OCHOBI
CydyaCHMX 3HaHb MO0 YSABH MIPO OI10XIMIYHI MPOIECH, MPO XIMIYHUU CKIIaJ
OCHOBHUX NPEJCTaBHUKIB T'JIPOOIOHTIB Ta PO3YMIHHSI CYTHOCTI MpPOIIECIB, IO
B1I0YBalOThCA B IXHIX OpraHizmax.

06 ‘ekm 6ueuenHs. OUTKM 1 MENTUAM, HYKJIETHOBI KHCJIOTH, BYIJIEBOIH,
T, BiTaMiHM, (PepMEHTH, TOPMOHHU Ta 1H.

Memoou oOocnidxcerHs. OCHOBY CKIIaJalOTh METOJM OPraHI4HOI XiMii,
OJIHAK JUTSt pPO3B‘sS3aHHS CTPYKTYpPHO-() YHKI[IOHATBHUX 3aBJaHb
BUKOPHUCTOBYIOTH 1 PI3HOMaHITHI (13u4Hi, (I3UKO-XIMI4HI, MaTeMaTH4H1 1
010JI0T1YH1 METO/IH.

OcHoéni  3a0aui: BUBYEHHS OCHOBHHMX CTPYKTYPHUX €JIEMEHTIB
riApoOIOHTIB, IX BIACTUBOCTEN Ta 1X TOCIIIKCHHS.



PO311J1 1 OCHOBHI CTPYKTYPHI KOMIIOHEHTHU I'lt IPOBIOHTIB
Berynna gekuist

3a cBOIM XIMIYHUM CKJAJO0M >KHB1 OpraHi3aMu, 1 TIAPOOIOHTH B TOMY
YHCI, ICTOTHO BIiPi3HAIOTHCSA Bim Jitochepu i armochepu. 3 92 XiMigHUX
€JIEMEHTIB, BUSBICHUX Y 3€MHIN KOpi, Y HUX 3HAWACHO TUThKK 27. XiMiYHUN
CKJIaJl TKaHWUH Tila BOJAHUX TBapUH 1 POCIUH CKIIAJIA€ThCSI 3 KOMILIEKCY
€JIEMEHTIB, cepell SIKUX TUIbKHA YOTHPH XIMIuH1 eleMeHTH — ['iaporen, OKcHUreH,
Hirporen, KapOon — BusiBiieH1 B HallOUIbIII#M KibKocTi. L1 XiMIUH1 €TIeMEHTH €
OCHOBHUMHM OIOT€HHHMU €JIEeMEHTaMU, TOOTO eJIeMEHTaMu 0e3 IKUX HEMOXKIIUBE
KUTTS. Y OUIBIIOCTI KIIITHH IXHA YacTka ckiamae 99% Bim 3arambHOi MacH.
BinnocHuit BMiCT TpboX 1ux enemeHTiB — ['igporeny, Hitporeny 1 Kapbony — B
UBIM pedyoBHHI HabaraTo BHINMKM, HIX y 3eMHIA kopl. BusBieHi B XKuUBHUX
OpraHizMax YOTHUPHU XIMIYHI €IE€MEHTH € HaWOUIbIl NPUAATHUMU ISl TOOYI0BU
TUX OIOMOJIEKYJ, 3 SKUX BOHHM CKJIQJaroThCsA. [IpuaaTHICTh IUX €JIeMEHTIB
MOSICHIOEThCSA 1XHBOIO JIETKICTIO 1 OynoBow ix atomiB. J[yig 3amoBHEHHS
30BHINIHBOT €JIEKTPOHHOI OOOJIOHKKM aroMa [1aporeHy He BHCTadae OIHOTO
enexktpona, Oxcureny — aBa, Hirporeny — tpu 1 Kapbony — uwotupu. Tomy
aTOMHU IMX XIMIYHHMX €JIEMEHTIB 37aTHI YTBOPIOBATH MIIIHI KOBAJICHTHI 3B’ SI3KU
IUISIXOM CHapIOBaHHS €JEKTPOHIB SIK MIDXK CcO0OI, TaKk 1 3 aTOMamMu I1HIIHX
€JIEMEHTIB.

KinbkicHUIT BMICT OCHOBHMX OIOT€HHUX €JEMEHTIB y Cyxid cyOcTaHIii
TKaHUH TBapWH 1 POCIMH, IO MOCTIMHO MepedyBalTh y rifpocdepi, AOCUTh
cranuii. Tak, y 300mnankToHi BMICT ['inporeny 1 Hitporeny maitxe onHaKoBHi 1
ckinagae 7,2-9,5%; Kap6ony — 43,3-45,5%; MiHEpaJbHHI 3aJIMIIOK CKJIaJIa€e
npuom3no 13,0-16,0%. Jlng pub 1i MOKa3HUKU MalOTh TaKi 3HAYCHHS. BMICT
Iiaporeny — 6,4-7,0%; Hirporeny — 14,3-15,0%; Kapbony — 50,6-52,8%;
MiHEpaIbHOTO 3aMuIKy — 4,9-5,9%. BmicT MiHEepanbHUX PEYOBHH B OpraHi3Max
BOJIOpOCTEN 1 (PITOMJIAHKTOHY HAWOLIBIIMI, MOTO 3HAYCHHS KOJHUBAIOTHCA B
miama3oni 15,5-52,0%, ame gemo menmuMm € Bmict ['igporeny i Hitporeny —
1o 7%, xinbkicHuid BMicT KapOony ckiamae 32,7-46,3%.

Jo ckmamy cyxoi cyOcTaHIlli TKaHWUH T1ApOOIOHTIB, OKpIM OI10T€HHHUX
€JIEMEHTIB, TAKOX BXOIATHh OUThII HIK 60 XiMIYHMX eileMeHTIB. B 3amexHocTi
BiJl KOHIICHTpAIlli OKpPEMHX €JIEMEHTIB y HaBKOJHMIIHBOMY CEpPEIOBHIII 1
MPOAYKTAaX XapuyBaHHS, I1X JOCSIKHOCTI 3MIHIOETBCS CTYIIIHB 3aCTOCYBaHHS
OKpPEMHUX €JIEMEHTIB B MpOLlecaX aCUMUIALIL Yy OKPEMHUX BHU[IB TiIpOOIOHTIB.
Jleski eJeMEHTH HaKOMHUYYIOThCS B TKAHUHAX B KIIBKOCTSX, IO 3HAYHO
NEPEBUIYIOTh  iX  KOHIEHTpAalllld B  HABKOJMIIHROMY  CEpPEAOBHIII
(aKyMyJISTHBHA 3JaTHICTh OPraHi3MiB), IO € MPOSBOM O10XIMIYHOI cHerudiku
JTAaHOT'O BUTY T'1JIPOOIOHTIB.

EnemenTH, 1m0 BXOASTH O CKJIAQy *KHUBOI PEYOBHMHU B PIZHOMAHITHUX
CHOJIYYEHHAX, YTBOPIOIOTH XIMIYHI CHOJIYKH, fKI CKJIAJal0Th MOJEKYJISPHUN



XIMIYHAM CKJIaJl TKaHUH. Bce 1ie COpUYMHIOE YTBOPEHHS JYXE€ BEIUKOI
KUIBKOCTI PEYOBHH, B OCHOBI SIKUX JI€XKATh CKEJIETH 3 KOBAJICHTHO 3B’SI3aHUX
MDK c00010 KapOOHOBUX aToMmiB. Taki peUyOBMHM HA3UBAIOTHCS OPraHIYHUMHU
ciomykamu. JKuBHMIl Oprani3M 3a CBOIMH BJIACTHUBOCTAMH BIJIPI3HSETHCS BiJ
00’€KTIB HEOPTaHIYHOTO CBITY CKJIQJHICTIO 1 BUCOKUM PiBHEM OpraHizailii.

XapakTepHuM i1 KMBUX OpraHi3miB, 30Kpema TiApoOiOHTIB, €
CKJIQJIHICTh IXHBOI BHYTPIIIHHOT OYJOBHU, HASBHICTh BEJIMKOI KUIHKOCTI
CKJIaJTHUX MOJIeKyJl. [HIIa 0coOIMBICTh )KUBOTO OPraHi3My MOJSTa€E B TOMY, IO
Oyllb-siKa MOro CKJIaJloBa YacTMHA Ma€ CIelliajibHe MPU3HAYECHHS 1 BUKOHYE
KOHKpeTHY (yHkuio. Ile cTocyeTbcsi He TUIBKM TaKUX OpPraHiB, sIK cepiie,
IUTYHOK, JIET€H1, MO30K, 350pa ajie i BHYTPIITHbOKJIIITHHHUX CTPYKTYP, TAKUX SIK
SAPO, MITOXOHAPIi, dizocomu Ta iHIIL. CremniaabHUMH (QYHKIISIMA HaIlIeHI
OKpeMi XIMIYHI CIIOJAyKH, IO MICTATbCA B KiIiTHHI. Hampukman, OiakwH,
HYKJIETHOB1 KUCIIOTH, JIMIIU TOMIO.

MonexkynsipHuii ckiaja TiAPOOIOHTIB XapaKTepU3yEThCS BMICTOM BOJIH,
OpraHIYHUX OLIKOBHX 1 KUPOBUX PEUOBHUH, BYIJIEBO/AIB 1 MIHEPATbHUX PEYOBUH.
B yTBOpeHHI MOJICKYJIAPHHUX CIOJYK OUTKOBUX pedoBUH (MPOTEiNiB) MPUIMAIOTH
yuacth. C, H, O, P, N, S, Ca, Fe, Cu, I; B mporieci yrBopenns mimigis — C, H, O,
P, N; ByrneBomiB — C, H, O. [lng yTBOpEHHS MOJICKYJISIPHUX CITOIYK
MIHEpaJbHUX PEUYOBHH HEOOXIJHA MPUCYTHICTh BEJIMKOI KITBKOCTI XIMIYHHUX
exemenTiB (Na, K, Ca, Mg, Cl Ta iHmux).

BcranoBneno, 110 MOJEKYISpHUM  CKJIaJ  TKaHUH TIAPOOIOHTIB
HECTAOUTRHUM 1 3aJICKUTh BiJ O10JIOTTYHMX OCOOJIMBOCTEM OKpPEMHUX BHIIB Ta
010J10T14HOT crieru(iKu OKPEeMHUX TKaHUH.

Cepen MOJCKYISIpPHUX CIIOJAYK IIEHTpajdbHE MiCIle B OIOXIMIYHUX
npoiiecax 3aiiMaloTh pEUOBUHHM OUTKOBOI mpupoau. BaxiuBy posibs B mpolecax
KUTTEAISUIBHOCTI  TIAPOOIOHTIB  BIJIrpae  YHCIAEHHA Tpyna  CKIAJHUX
BHCOKOMOJICKYJIIPHUX CITOJIYK - O10JIOTIYHO aKTUBHUX pedoBHH ((pepMeHTH,
TOPMOHH, BiTaMiHH), SKi MAfOTh ClielU(igHI BJIACTUBOCTI Ta (YHKIIII.

HactynmHoto 0COONMBICTIO KMBOTO € T€, IO >KHMBI Opra”Hi3Mu 37aTHI
no0yBaTH, TMEPETBOPIOBATU 1 BHUKOPHUCTOBYBATU EHEPril0 HABKOJIUIIHHOIO
cepenoBuiia y ¢GopMi OpraHIYHUX XapuOBUX PEUOBHH ab0 y BUIIISAl €HEprii
COHS'YHOTO BHUIIPOMIHIOBAHHS. 3aBASIKU 1IbOMY, OpraHi3MHu, HalpUKIA,
riApoOIOHTH MarTh MOKJIMBICTH CTBOPIOBAaTH BJIACHI, OaraTi Ha €HEpriio,
CKJIQJ{HI PEUOBHHHM, 32 PaXyHOK SIKMX OpraHi3MU BUKOHYIOTh MEXaHIYHY pOOOTY
MiJ] 4Yac pPyXIB 1 3JIHCHIOIOTh TPAHCIOPT PI3SHOMAHITHUX PEYOBHH 4YEpe3
MemOpanu. HexxuBa npupo/ia He Ma€ TaKUX BJIaCTUBOCTEM.

Haii0inpm yHiKallbHAa OCOOJNMBICTh JKMBUX OpraHi3MIB — 1€ 1XHS
3MaTHICTh JI0 TOYHOTO CAaMOBIATBOPEHHs, IO 3a0e3meuye 30epiraHHs 3
MOKOJIIHHA B TIOKOJIIHHSI OJHAKOBO1 (POPMH, MacCH 1 BHYTPIIIHbOI CTPYKTYPH.

Cepen Mollekys, 11O BXOIATh JO CKIaay JKUBUX OPraHi3MIB,
nepeBakaroTh MOJIGKYIW Boau. BaroBuii BMICT Boau B HHX cTaHOBUTH /0% i



Oinbiie. Bosa 3amoBHIOE BC1 CKJIaJIOB1 YaCTHMHU KOXKHOI KHMBOI KJIITUHU. BoHa
ABJIsIE COOOI0 T€ CEPENOBHINE, Yy SIKOMY HE TUIBKM TOCTIHHO mepeOyBaroTh
riApoOIOHTH, ane U y AKOMY 3JIIMCHIOETHCSI TPAHCIIOPT XapuOBUX PEUYOBHUH, YCi
MeTa0OoIIYHI TPOLIECH, TEPEHECEHHs XIMI4HOi eHeprii. ToMy BCi CTPYKTYpHI
€JIEeMEHTU KIITHHH, 1X QYyHKIII 100pe mpucTocoBaHi A0 (DI3MUHMUX 1 XIMIYHHUX
BJIACTUBOCTEN BOJU. KIIITMHM BUKOPHCTOBYIOTH YHIKAJIbHI BJIACTUBOCTI BOJHU
JUIsL peatizallii 6araTb0X MPOIIECIiB CBOET JKUTTEMISIIBHOCTI.

B mnopiBHsAHHI 3 OUIBIIICTIO PIAMH BOJA Ma€ BHUCOKI TeMIIEpaTypHu
IJIABJICHHS, KUIIIHHS 1 TEIJIOTY BUMApoBYBaHHsS. lle CBIAUWUTH MpPO CHUIIbHE
NPUTATAaHHA MDK Mojekyiaamu Boau. Atomu [igporeny 1 OxcureHy y Boi
CIIOJIYYE€H1 OJIUH 3 OJHUM KOBAJECHTHUMH MOJISIPHUMU 3B’ I3KaMH, KOXKEH 13 IBOX
atomiB ['iaporeny o0’eaHye CBifi €JIEKTPOH 3 OJIHUM 13 €JEKTPOHIB aToMa
Oxkcureny. IIpore Oulbll eneKTpoHEeraTUBHUN aToM OKCUT€HY HaMara€eThecs
MPUTATHYTU €JeKTpoHU atoMiB [iaporeny. B pesynbrari Ha ABOX aromax
INiaporeny nokanizoBaHl YacTKOBO MO3UTHUBHI 3apsiiu, a Ha aToMi OKCUTEHY —
JIBa YaCTKOBO HETATUBHI 3aPSIH.

Po3ranryBaHHsl BaJ€HTHUX €JIEKTPOHHUX Map HaBKOJO aToMiB OKCUTEHY
B MOJIEKYJI1 BOJIM OJIM3bKE JI0 TeTpaeapuyHOro. Moiiekyna BOJIU B ILIJIOMY
€JIEKTPOHENTpaIbHA, 11 YaCTKOB1 HETaTUBHUU 1 MO3UTUBHUH 3apsiau MPOCTOPOBO
PO3/UIEH], 110 COPUYUHIOE TOSIBY B HIM €JIEKTPUYHOTO AUMNOJHHOTO MOMEHTY.
TakuMm yuHOM, BOAA ABJSIE COOOK MPUKIAJ MOJAPHOI PIAUHHU. 3aBASKU
PO3MOALTY 3aps/iB Bl CYCIIHI MOJIEKYJIM BOJM MPUTATYIOTHCA OJIHA 10 OJHOI 32
PaxyHOK CHJI €JEKTPOCTATUYHOI B3a€EMOAII MIK YAaCTKOBHUM HETaTHBHUM
3apsa0M, JIOKali3oBaHMM Ha artomi OKCUTEHY OJIHIET MOJEKYJId BOAH, 1
YACTKOBUM TO3UTHUBHUM 3apsJIOM, JIOKaJi30BaHUM Ha aToMi ['iporeHy iHIIO1
MOJIEKyIH. Takui THMN €IEeKTPOCTAaTUYHOI B3a€EMOJIII MPUBOJUTH 1O YTBOPEHHS
TaK 3BaHOTO BOJAHEBOIO 3B SA3KY.

H O . H O H O

| | |
H H H

Oxkpemi MOJEKyId BOAM 3aBISKH BOJHEBOMY 3B’A3KY YTBOPIOIOTh
acomiatid. BoaHeBl 3B’S3KM CJIAOKIIIl 3a KOBAJEHTHI, ajl€ 3aBIsIKU CBOIU
YUCEIBHOCTI 3a0e3MeuyloTh BHUCOKY CTIAKICTh PpIAKOT BOAM 1 BHUCOKY
TEMIEPATYyPy KUIIHHS.

Bona € 3Ha4HO KpamuM pO3YMHHUKOM HDK OUIBIIICTh IHIIUX PIAHH.
barato kpucTtaiaiyHUX coJiel, TaKUX SIK XJOPHJ HATPit0, 10O0pe PO3UMHHI y BOJII
3aBASKM OIMNOJSPHOMY XapakTepy ii MoJekyl. Kpucramiuna rpatka codi
cTaOUTI30BaHa CWJIBHUM €JIEKTPOCTATUYHUM MPOTATYBAHHSIM MIX MO3UTHUBHO 1
HETaTUBHO 3apsAJDKEHUMH WOHAMH, II0 YEPrylThCs OIUH 3 oAHuM. Komnwu



kpuctan NaCl momimaroTs y Bomy, OIMOJISAPHI MOJEKYJIH BOJTU JYXE CHIBHO
nputaryiots iouu Na* i Cl ~, pyiiHyI0ud THM CaMUM KpPHCTAIliYHY IPaTKy COIIi.
B pesynbrari 1i iloHu B TipaToBaHiid popmi NOCTYIIOBO MEPEXOASITh Y PO3UUH:

NaCl + n H,O = Na* (H,0) + CI™ (H,0)

Bona po3umnsie Takoxk OaraTo HEUTpalbHUX OpPraHIYHMX PEYOBHH, IO
MICTSITh KapOOKCHIIbHI, KapOOHLIBHI 200 aMIHOTPYIIH, SIK1 3AaTHI HOHI3yBaTUCS
B Iporeci B3aeMojli 3 Boaow. JloOpe po3uuHsIOTBCA Yy BOAl Oararo
HEUTPaIbHUX OPTraHIYHUX CIONYK, 110 MICTATH MOJISIpHI (QYHKI[IOHATBHI TPYIIH.
Ile Taki pe4yOBUHU SIK IYKPH, CHUPTH, aJIbJETiqd 1 KETOHU. PO3YMHHICTH
pE4YOBHH OOYMOBJIEHA 3JaTHICTIO MOJIEKYJI BOJIM YTBOPIOBATH BOJHEBI 3B’ SI3KH 3
TIPOKCUIBHUMHU TPYyHaMU IYKPIB, a TAaKOXK 13 KapOOHUIbHUMHU IpylaMu KETOHIB
1 abAET1aIB.

H-0 ... H-O- R (crouptn)
|
H
H-0....... H- O- C -R (ampaerian)
|
H
H-0O.... H- O- O-C -R (kucnorn)
|
H
H R
| |
H-0 ... O = C -R (xeronn)

[Ile onuH k1ac pedyoBHH — 1€ PEUOBUHU, L0 AUCHEPTYIOTHCS BOJOIO, 10
HUX BIIHOCSTHCS CIIOJYKH, IO MICTATH TinpodoOHi (Ti mo0 BiAMTOBXYIOTH) i
rigpodibHi (Ti, IO NPUTATYIOTH BOAYy) TIpynu. Hanpuknan, HaTpieBa Cilb
OJICTHOBOI KHCIIOTH 3 JOBI'MM BYTJICBOJAHECBUM JIAHIIOTOM (HEMOJISPHUN XBICT),
AKa Ma€ BYIJICBOJHEBUU JAHLIIOT, SIK 1 BYIJIEBOJAHI, TiapodoOHU, TOOTO HE
PO3YMHHUN Y BOJI1 Ta MOJSIPHY TOJIOBY':

CgHie— CH=CH-C;H;4, — COO - (Na+)
HETIOJIIPHUI XBiCT HOJISIpHA TOJIOBA

[Ipote, AKmIO oyieaT HATPiIO JUCHEPryBaTH y BOJ1, TO YTBOPIOIOTHCS
cucteMu (arperatd), IO HA3WBAIOThCSA Mileinamu. Y Minenax TrigpodiibHi
HEraTUBHO 3apsKEH1 KapOOKCUIIbHI TPYIU B3a€EMOIIIOTH 13 MOJIEKYJIaMH BOJIH 1
3BepHEH1 10 BOJHOI ¢a3u. [iapodoOHI ByrJeBOIHEBl JAHIIOTH 3aXOBaHI
BCEpE/IMHI CTPYKTYpu. Takl MILEId MOXYTh MICTUTH COTHI 1 HaBiTh THUCSY1



MOJIEKYJ OJI€iHATY HATPi0, BOHU 3aJUIIAIOTHCS PIBHOMIPHO CYCIIEH30BAHUMU Y
BOJIl, TOMY, [0 BCl MalOTh OJTHOMMEHHUN HETaTUBHUM 3aps]l 1 TOMY MOCTIHHO
BIIIITOBXYIOTHCSL OJHA BiJ OAHOI. Take po3TaillyBaHHsS HEMOJSIPHUX TPyH Yy
Milesiax OOyMOBJIEHE BJIACTUBICTIO MOJIEKYJ BOJHU, IO OTOYYIOTh MIIENY,
YTBOPIOBaTH BOJHEBI 3BSI3KM MDK CO00OI0, a TakoX 3B‘sI3yBaThcs 3
riipodpiibHUMU  KapOOKCWIbHUMHU Tpynamu. B pesyabrati  TiapodoOHi
BYIJICBOJIHEBI JIAHILIIOTH, IO HE 3JaTHI YTBOPIOBATH BOJIHEBUX 3B‘S3KIB,
XOBAIOThCS BiJl BOJIU B CEPEIUHY MIIIEIH.

barato KOMIIOHEHTIB >XMBHMX KIITUH Hampukian docdominiau, OLIKH,
HYKJIETHOB1 KUCJIOTH MICTATH TiApodoOHi 1 riApodUIbHI TPYNU 1 HaMararThCs
YTBOPIOBaTH Y BOAHUX PO3UMHAX CTPYKTYpPH, y SKUX HEMOJSAPHI TigpodoOHi
IUISTHKM 1X MOJIEKYJ 130JIbOBaH1 BiJ BOAHOI (a3u. BcraHoBieHo, IO came
MILICJIIpHA OpraHizaimis JIINIIHUX MOJEKYJ CKIaJa€ OCHOBY O10JIOTTYHHX
MeMOpaH KJIITHH.

3 XIMIYHOI TOYKH 30py BOJia — 1€ CIA0KUIl €IEKTPOIIT, 0 PO3MATA€ThCS
Ha iomu rigporeny (H') i iomm rigpokcumy (OH"). Ilpu mpoMy Mix
HEJIMCONIOBAaHUMHU MOJIEKYJIaMU BOJIM Ta HOHAMU BCTAHOBIIIOETHCS PIBHOBAra:

H,O=H"+OH "
2H,0 = H;0"+ OH ~

[le#i mpomec BinOyBaeThbcsi B JBOX HampsiMKaxX, 3BOPOTHA WMOHI3allis
(mucorriarisl) BOOU Ma€ Jy)K€ BaXKJIMBE 3HAYCHHS y (PYHKI[IOHYBaHHI KHBOI
KIiTHHA. MoHisamis Boam BinOyBaeThest ayxe ciabko, ame npu 25°C i3 10
MUTBMOHIB MOJIEKYJ YUCTOI BOJIU B JUCOLIMOBAHOMY CTaHI 3HAXOAMTHCS JIUIIIE
omHa. OCKIIBKH B YKCTiH BOJi KOHIEHTpaIii ux ifoniB ognakosi [H' ] = [OH],
TO Takui PO3YMH HA3MBAIOTh HEWUTpPAJIbHUM, IO BIJAMNOBIA€ 3HAYCHHIO
BOJIHEBOTO TMoKa3Huka cepenouiia pH (e Bix’eMHUH necsaTKOBUH jorapudm
KoHIeHTpauii Honis H'). J{ns meifrpanerux posumHiB pH = 7, 118 KHCIOTO
cepenouma pH menme 7 (pH = 1 — 6,9), g myxHoro cepemoBuma pH
ourerie 7 (pH = 7,1 — 14). HeoOxigHo 3Hatu, mo Beauwunau pH i pOH, sk i
KOHIIEHTpaIlli OHIB H'i OH ~, ticHo moB‘s3ani Mixk co6or0. Y IbOMY BHMAJIKY
MOYKHA 3alMCaTy TAKUW BUPAa3:

pH + pOH = 14.

Bennunny pH BomHMX pO3YMHIB MOXHA TPHUOIW3HO BHU3HAYUTH 32
JIOTIOMOT0I0  PI3HUX  IHAWKATOPIB, TaKWX K JIAKMYC, METHJIOPAHX,
dbenondranein. Toune 3HauenHs pH BU3HAYalOTh 3a JOMOMOTOIO CIEI1aIbHOTO
npunany — pH-merpa. Tak, manpuknan, 1M po3una HCI mae pH = 1; iumonHwMit
cik — pH = 2; omer i xoka-xkoma — pH = 3; ToMaTHHI CiK 1 YepBOHE BHUHO —
pH = 4; momnoxko i cnmuaa — pH = 6,5; kpoB 1 ciipo3u — pH = 7,2; mopcbka Bojaa i
seqanid Oimok — pH = 7,8; nutHa coma (rimpokapOonaTt HaTpiro) — pH = 9;
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HalIaTUpHUA coupt (rigpokcua amoHio) — pH = 12; 1M po3uuH TigpoKcuIy
Hatpito — pH = 14,

Bin 3nauenns pH 3anexuTh CTpykKTypa ¥ aKTHBHICTH OI10JIOTIYHUX
MaKpOMOJIEKYJI, 30KpeMa, aKTUBHICTh (pepMeHTIB. Tak, aKTHUBHICTH MENCHUHY
IIUTYHKOBOTO COKy MakcuManbHa mpu pH 1,5-2, karamasm xpoi — mpu 7,0.
TxkaHUHHI KATETICUHU B HEUTPAIbHOMY CEPEOBUIII 31HCHIOIOTh CUHTE3 OLIKIB,
y KHCIIOMY — B1JOyBaeTbcs iX poslierieHHs. 3MiHa pH cepenoBuia noHUXKye
aKTUBHICTh (DEPMEHTIB, MOPYIIye OOMIH pPEYOBUH, 3MIHIOE CTPYKTYpy Ta
BIUIMBA€E HAa OCAKCHHS OUIKIB.

3naueHHss pH BHUKOPUCTOBYIOTH TMPU JIaTHOCTHUIIl  3aXBOPIOBAHb.
Hamnpuknan, y mroziei o cTpaxaaloTh Baxkow (Gopmoro niadery 3HaueHnHs pH
KpOB1 4acTO HU)X4Y€ MOPIBHSIHO 3 HOPMOIO, TaKUM CTaH HAa3UBAIOTh AllUJI030M.
[Ipu neskux 1HIIMX 3aXBOPIOBaHHAX BenuuunHa pH moxke OyTu Bullle 32 HOpMY,
TaKui CTaH Ha3UBAIOTh AJKAJIO30M.

3 BJIACTUBOCTSAMH BOJM TICHO MOB’S3aH1 BJIACTUBOCTI KHMCIJIOT 1 OCHOB.
Po3pi3HsAOTh CHIIBHI KUCIOTH (XJIOpuaHA, CcyidbdarTHa, HIiTpaTHA) 1 CHIIBbHI
OCHOBH (HATpii T1IPOKCHJ, Kajiil TiAPOKCHA) Ta cialdKi. Y BOJHUX PO3UMHAX
CUJIbHI KHCJIOTH 1 OCHOBM TOBHICTIO HOHI30BaHi, TOMY Il HHUX XapaKTepHI
TIOPIBHSHO BEJIMKI 3HAYCHHS KOHCTAHT JMCOIliaIlii, 800 KOHCTAHT HoHi3allii (ane
ix norapudmiyne 3HaueHHs1 pK HaBMakyW MeHIIE HIK Yy CIaOKUX KHUCJIOT — YUM
ounbie pK KuCI0TH, THM clalIie KUCI0Ta 1 HaBIIaKH).

VY GioJIOTIYHUX CHCTEMax MPHUCYTHI CJIA0KiI KHCIOTH (MypalinHa, OITOBa,
kapOoHaTHa, pocdaTHa) i ocHOBH (TiPOKCH] aMOHII0 200 HAIIATUPHUK CITUPT).

Kucnotu BU3HauaOThCA K JOHOPU MPOTOHIB, @ OCHOBU — SIK aKIEMTOPU
npoToHiIB. JIOHOp MPOTOHA 1 BIAMOBIAHUN HOMY akKIENTOpP MPOTOHA CKJIA/IAI0Th
CIIOJIyYEHY KUCIOTHO-OCHOBHY Mapy. BoHu moB‘s3aHi M c00010 000pOTHUMU
peakiisimu. Hanpukmnan:

CH3COOH = H" + CH;COO~
NH; = H"+ NH;3

CyMimni cinabKuX KHUCJIOT 1 CHPSIKEHUX 3 HUMU OCHOB SIBJISIFOTH COOOIO
CUCTEMHM, WI0 Ha3uBalOTh OydepHumMu. BoHM MalOTh JyXke BaXJIUBY
BJIACTUBICTh. MPH JOJaBaHHI IO TaKOi CyMIIll HEBEIUKHUX KUIBKOCTEH KHUCIOTH
[H'] a6o ocmoBu [OH'], abo mpu po3BedeHHI BOHM 3aTHi MiATPUMYBATH
nocTiiine 3HaueHHs pH. [Ipuknagom OypepHOi cUCTEMU MOXKE CIYKUTH CYMIII
OLITOBOI KMCIIOTH Ta arieTar-ioHa (Coi OITOBOi KHCIIOTH):

CH3COOH = H" + CH3COO ~

VY BCiX XKHMBUX OpraHi3MiB BHYTPIIIHBOKJITUHHI 1 MO3aKIITUHHI PIIUHU
MalTh XapakTEepHY 1 MOCTIWHY BenuuuHy pH, 1m0 miATpUMYyeThCS B MHEPILY
yepry OyepHuMU cucTremMamu.
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VY nmronuHM, ccaBUiB 1 TIAPOOIOHTIB € Bl BaXIUBI OypepHi CHUCTEMH.
®docdarna — migTpumye pH BHYTpIIHROKIITUHHOT piiuHu. BoHa sBisie co00r0
CIPSIKEHY KUCIIOTHO-OCHOBHY Mapy:

H,PO,” = H' + HPO,*

[1s1 cuctema makcuManbHO eexTuBHO QyHKIIOHYE Oinsg pK = 6,86, Tomy
mo 3nadenHs pK #ioniB H,PO,  mopiBaioe 6,86. Taka docdatna Oydepna mapa
nobpe yrpumye pH B iHTepBani mixk 6,1 — 7,7 i Mmoxe 3abe3mnedyBaTu OyhepHy
€MHICTh BHYTPIIIHbOKJIITUHHOT PIJWHU, 3HAYCHHS SIKOi JIGKUTh Y MeEXKax
6,9 - 7,4.

['onoBHOIO Oy(epHOIO CUCTEMOIO MIa3MU KPOB1 € OikapOOHATHA CUCTEMA.
Bona sBisie co0o0r0 CHpsDKEHY KUCIOTHO-OCHOBHY Tapy, sIka CKIAJaeThes 3
moJiekyn kapoonatHoi kuciotu (HoCOj3), 1110 BUKOHYE poJib JOHOpPA MPOTOHA, 1
OikapOonat-fiona (HCOj3'), 110 BUKOHYE pOJIb aKIENTOPa MPOTOHA:

H,CO3= H' + HCO3;™

Ile ynikanbHa OydepHa cucTemMa OpraHizmy, sika BHKOHYE (DYHKIIiIO
¢i3iomoriyHoro 6ydepa 6auzsko pH = 7,4, Tomy, mo aonop nporona H,CO3 y
mia3Mi KpoBl 3HAaXOAWThCA B JUMHAMIUHIN PIBHOBa3l 3 BEJIMKUM PE3EPBHUM
00’emoM razonofioHoi CO; y MOBITpsIHOMY TpocTOpi JereHiB. Tomy 3a Oy/ib-
AKUX YMOB, KOJIM B KPOB 3a SIKUX-HEOY/lb MPUYUH MOTPAIJIsi€ HAJJIUIIOK HOHIB
OH 1 pH migBumyerbcs, dacTuHa KapOoHaTHOi kuciaoTH H,COs,
nepetBopuBiiich B HCO3;™ B pesynbraTi B3aemonii 3 Honamu OH™, gyxke
IIBUJIKO BIJTHOBIIIOETHCS 3a PAaXyHOK BEJIMKOTO 3amacy raszomnonaioHoi CO; B
nereHsx. OcCTaHHS, PO3YMHSIOUHCH y KpoOBl, yTBOpioe po3uuHHy COj, 110
BCTYIIA€ B peakiiio 3 BoJ010, yrBoprorouu H,CO3 |

CO; (razonozionwmii) = CO; (pozuunnuii) + H,O = H,CO3

SAkiuio yomyck BennurHa pH KpoBi 3MeHIyeThes, aeaka Kiabkicth HCO3™
Oydeproi cucTemu 3B’s3yeThes 3 HagammkoMm Homie H'. Tlpu mpomy
yTBOproeThest Haamuimok H,COs, ska po3magaeTbes, BUAULIIOUM PO3UMHEHUI
BYIVICKUCIUN Ta3, NEpPeXOAuTh Yy Tra3oBy (a3zy 1 BUAUXAETHCS OPraHi3MOM.
TakuM YMHOM BHUCOKA €(QEKTHBHICTh MPOLIECY JUXaHHSA, TOOTO BHUCOKA
IMIBUJKICTh BAMXaHHSA MOBITPsA 1 BuauxaHHsi CO, oO0yMOBIIOE€ MIATPUMAHHS
nocTiiHoro 3HaueHHs pH y kpoBi.

Cknan KpoBi riipo0iOHTIB B HOPM1 Ma€ CTajll 3HAYEHHS ¥ KOJMBAETHCS B
HE3HAUYHMX MeXax. byab-aki 3MiHM 1i ckjiagy, MopQoJioriyHi 1 XIMIYHI,
BUHUKAIOTh SIK BiJOOpa)K€HHsSI MATOJOTIYHMX MPOLECiB, M0 BiAOYBalOTHCS B
OpraHi3mi.

Kpor pu0® Ta I1HmMMX TiApoOIOHTIB cTajga NPEAMETOM JETAIbHOTO
BHBUCHHS TiUIbKK ocTaHHIM yacom (Blaxhall, 1972; Ellis, 1977; I'onosina H.A.,
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TpomOunekuii 1.J[., 1989; Isanosa H.I., 1995; T'omosina H.A., 1996), domy
CIpHUSIB PO3BUTOK MEAMYHOI 1 BETEPUHAPHOI TeMarTojiorii, po3poOka HOBUX
YVHIBEpCAJIbHUX METOJIB TeMaTOJIOTIYHOrO aHalli3y, HOBa OUIbII JOCKOHaa
Kiacudikaiis KpoBi rigpoOioHTIB, mo Oyna 3ampornoHoBana H.I. IBaHoBOMO
(1983).

ITpu MPOBEICHHI1 reMaTOJIOT TYHHUX IOCIIKEHD T1iIpoO10HTIB
BUKOPHUCTOBYIOTh METOAMKH, SIKI TMOAIOHI THM, IO BHUKOPUCTOBYIOTH JJIf
BUBYEHHS KPOBI y TEIJIOKPOBHUX TBapHH, 13 BpaXyBaHHSIM sy OCOOIUBOCTEH,
XapakTepHUX Uil (DI3UKO-XIMIYHUX BIACTUBOCTEH KpOB1 TiIpOOIOHTIB.
Hampuknan, akTtuBHICTH (EpMEHTIB pud BHU3HAYAIOTH IMPU TeMIepaTypi
24-26°C.

OCHOBHMMHU METOJaMHU JOCHIIIKEHHSI KPOB1 € Taki, SIK: MOPQOJIOTivHi,
010XIM14HI, IMYHOJIOTIYHI, TaK Hal4yacTilie BU3HAYAIOTh TaKl MOKA3HUKU:
MIBUAKICTh OCAJKCHHS EpPUTPOLIMTIB, 3arajbHa KUIBKICTh EpPUTPOLHMTIB 1
JIEUKOIIUTIB, BMICT T€éMOTJIO0IHY, KUTBKICTh OUIKIB, )KHUPiB, BYTJICBOIIB Ta iH.

OcraHHiM 4YacoM Oulbllle YBaru NPUIUISIOTH BUBUYEHHIO O10XIMIYHUX 1
MeTa0OIIYHUX MPOIECIB, 10 BUHUKAIOTH B KPOBI T'JIPOOIOHTIB B PE3yibTaTi
B3a€MO/Ii 13 BipycaMu, OaKTepisiMH, TOKCUYHUMH CrioykaMu Ta iH. HailOuibiu
4acTO B SKOCTI IHJUKATOpa 3arajllbHOTO CTaHy 3J0pOB’S TiApOOIOHTIB
BH3HAYAIOTh BMICT OiKa 1 Woro ¢pakiiii y cupoBatii kpoBi ([laBugos O.H. Ta
id., 1999; Jlaunos O.H., Temuixanos FO./1., 2004).

B Ham 4yac icHye BHCOKOIH(GOpPMATHBHI METOAM OIIIHKM MAaTOJOTl
TiIpOOIOHTIB, B OCHOBI SIKUX JIGKATh IMYHOJIOT14HI moka3Huku (MikpsikoB B.P.,
1984; Jlyk’suenko B.B., 1989; TemuixanoB O.J[., Kimmmenko I''M., 2003;
Kommnanens E.B., Mauairpa H.C., 2003).

B pe3ynbTaTi Takux A0CHIKEHb OYyJI0 BUSBIEHO, 110 KPOB CKJIAIA€ThCS 3
pinkoi 4acTHHU — IUIa3MU 1 POPMEHHUX €JIIEMEHTIB (CpUTPOLUTIB, JICHKOIUTIB,
tpoMmOoIuTiB). Pigka YacTMHA KpOBi, IO 3alUIIAETHCS IIICASA 3CiTaHHS,
Ha3MBa€ThCS cHpoBaTKoro. I1masma kpoBi ckinanaeTses 3 80% Boau, 18% Oinkis
1 2% iHmUMX pPO3YMHHUX pPEYOBUH; OIS TMOJOBUHM I[UX PEUYOBHH — COII
(doctaruuit Oydpepuwmii pozunn 3 pH 6,8 — 7,2).

Eputpouutu MicTaTh reMorsno0id. KuibkicTh reMorino0iny st 310pOBUX
pu0, HanmpuKIiIaa, puoIs, memMai, OCeTpOBHUX Ta iH. KOJIMBaeThes Ot 166,0 r/n B
3aJIEKHOCTI BiJl TEMIIy POCTY, YMOB ICHYBaHHS, CE€30HY POKY 1 ()i310JI0TTYHOTO
cTaHy riapoOioHTiB. I'emorno6in ,,C” Mae BenuKe 3HaUYCHHS B MPICHUX BOJAX;

remMorniooin ,,F’ — B mopcekux. Takoxk rereporeHHa Mpupojia reMorjio0iHy
BusiBlieHa y ocetpoBux pud (['omoBanenko JI.®., 1964; Jlyk‘suenko B.B.,
1993).

binbily TpuBanmicTh XKUTTS €PUTPOLUTIB Y pUO MOSICHIOIOTH HAsIBHICTIO €
HUX s7pa, Ha BIAMIHY BiJl CCaBI[IB 1 JIOJAUHHU. Y PI3HUX BHUIIB PUO KUIBKICTH
EPUTPOLIUTIB MOKE OYTH Pi3HOIO: y MPICHOBOAHUX pUd — 1,71 MIIH., y MOPCBHKUX
— 2,26 MuH., Tak y kopona HamiuyoTs 0,9 — 1,89 miH., y dopemi — 1,1- 1,4 miH.,
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y myku — 2,08 miua. B 1 ma (Amicumona I.M., JlaBpiBchkuii B.B., 1991,
XKurtnepa JI.JI., Makapos E.B., Pygaunbka O.A., 2001).

Haii0inpn GaratouncebHi KIITHHE 015101 KpoBi pud — mimdorutu (90%)
— 1€ BEJIMKi, OKPYTJi, aMe0onoAiOH1 KIITUHH 3 KPYITHUM 4€pPBOHO-(10JIETOBUM
snpoM abo 6e3 Hboro; iHma yactka 10% mpencraBieHa iHIIUMH JEHKOIUTaAMHU.
OcHoBHa (PyHKIIISl JIEKKOLUTIB — 3aXMCHA, BOHU CKJIaJIal0Th OCHOBHY YAaCTHHY
IMyHHOT cucTeMH TriapoOioHTIB. ToMmy mnpu I1HPEKIIHUX 3aXBOPIOBAHHAX
KUIBKICTD JIGMKOIMTIB 30UIBLIY€ETHCS, IO € MOKA3HUKOM MIJCUJIEHOI 3aXHCHOI
peakiii  opraHizmMy.  30UIbIIIEHHS  KIJIBKOCTI  JIGMKOLMTIB  HA3WBAIOTh
JNeUKoYyUmo30oM, a 3SMEHILICHHS — JIeUKONEHIETO.

KinbkicTh JEMKONUTIB Yy TIAPOOIOHTIB pi3HA 1 3aJ€XKUTh BiJA CTari,
TPUBAIOCTI KUTTS, Hanmpukiay, y koporna — 9 — 80 tuc. B 1 mi1, y KpacHOMIpKH
BoHa gocsrae 120 tuc B 1 mu, y #opka — 178 tuc. B 1 mu (lomomens I'.T.,
1940).

B yMoBax aHTpONOreHHOTO 3a0pyJHEHHSI BOJOWM BUHHMKAIOTh HETaTHUBHI
3MIHH B €KOJIOTTYHHX B3a€EMO3B‘S3KaX, YCKIATHIOETHCS €MI300TUYHA CUTYaIlid,
TOMy OO0poTh0a 13 3aXBOPIOBAHHSIMHU TIIPOOIOHTIB Ta 3HUKEHHSM IX
MPOAYKTUBHOCTI € OJHUM 3 TMEpPIIOYEPrOBUX 3aBJaHb CHEIIaNICTIB, M0
3aliMalOTbCs  BOJHUMH  Olopecypcamu  (3HIDKEHHS — MPOJYKTHBHOCTI B
rocrnoJIapcTBaX MpPU HASIBHOCTI XBOPOO KOPOIMOBHUX Ta JIOCOCEBUX pUO JOcsrae
25-30%). YV BojoiiMax yckiajgHeHa OopoThOa i3 3a0pyaHIOBauyaMu Oaratbox
HeOe3neyHux XBOpoO ripoOIOHTIB, TOMY, 10 X IPOMIKHI rOocroAapi MOCTIHHO
nepeOyBaloTh y BOJ1 PUOOBOAHMX OO’ €KTIB YW JKEpesl BOJAOMOCTAYaHHS Ta
nepearoThCs BiJl XBOPUX OPraHI3MIB 3JOPOBHUM 13 BOJIOKO.

Cknaani O10XIMIYHI MEpPETBOPEHHs, IO BIAOYBAIOThCS B OpraHizMax
riIpoOIOHTIB MPOTIKAIOTh Ha aTOMHO-MOJICKYJIIPHOMY  piBHI 1
CYNPOBOJUKYIOTHCSI PI3HUMHU SBUIIAMH, SIKI 3MIHIOIOTH O10XiIMIYHY OCHOBY
TKaHUH 1 OpraHiB Ta CyTTEBO BILIMBAIOTh HA METAa0O0JIIUHI MPOLIECH.
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Jleknisg 1 HajiBa:xauBiiii BJIacTHBOCTI BOAH
1.1 Bopna Ta ii B1acTHBOCTI B OpratizamMax rijpo0ioHTiB

Boga — mailimommumpenima Ha 3emul pedoBuHa. Maibke Tpu UBEpPTI
MOBEPXHI 3€MHOI KyJl MOKPUTI BOJOI, IO YTBOPIOE OKEAaHU, MOPs, PIKH Ta
03epa, B AKUX MEIIKAIOTh TAPOOIOHTH.

[Ipuponna Bona He OyBae HUIKOM YMCTOrO. HalluuCTiIIO € 10110Ba BOJA,
aje ¥ BOHA MICTUTh HE3HAYHI KUIBKOCTI PI3HUX JIOMIIIOK, $IK1 3aXOIUIIOE 3
NOBITPs 200 IPYHTY.

KinbKicTh JOMINIOK Y MPICHUX BOJAX 3BUYAiTHO JIexuTh y Mexkax Big 0,01
1o 0,1 BaroBux BificoTKiB. Mopchka Bosia MicTUTh 3,5% pO34MHEHUX PEUYOBHH,
OCHOBHY Macy SIKUX CTAaHOBUTH XJIOPUJ HATPIIO.

Bona mae myke BelMke 3HAYEHHS Yy KUATTI POCIMH 1 TBapUH. 3TIHO 3
Cy4aCHHM YSIBIICHHSIM, CaM€ MOXO/I>)KEHHS )KUTTS OB’ A3aHe 3 MOpeM. Y JII00oMy
KUBOMY OpraHi3Mi BOJIa € CEpPEOBHUIIEM, Ji¢ BiIOYyBalOThCA XIMIUHI MPOIECH,
1110 3a0€3MeUyI0Th iX KUTTEIISTBHICTS.

Bona € mpuponHuM He3aMIHHUM CEpPEOBHUILEM, B SIKOMY MOCTIHHO
nepeOyBaloTh TIAPOOIOHTH, B TOH JK€ 4YaC BOHA € HAWMOUIBII 3HAYYIIOK 1
000B’SI3KOBOIO  CKJIaJIOBOI0 YACTHUHOIO BCIX BHJIIB TKAHUH OPTaHi3MiB TBapHH 1
POCIIMH. HOpPMaJibHI (YHKIII >XKUBOT MNPOTOIUIA3MH MOXKYTh 3/1MCHIOBATUCH
TUIBKH MPH JOCTAaTHROMY BMICT1 B TKAHMHAX BOJU. Bosa Mae Bennke 3Ha4CHHS 1
K PEYOBHHA, 1110 MPUKUMAE y4acTh y OUIBIIOCTI 010XIMIYHUX PEAKIIiil.

Tak npu Oe3nocepeaHid y4acTi BOJU BIIOYBaIOThCA 010XIMIUHI MPOLIECH
0oOMiHY; 3 BOJIOIO MOB’si3aH1 MPOIECH BCMOKTYBaHHSI, IEPEMIILIEHHS 1 pO3MOALTY
MOKMBHUX PEUOBHH B OpraHi3Mi r'iipo0IOHTIB, a TAKOX BUBEJICHHS 3 OpPraHizMy
KIHIIEBUX MPOAYKTIB OOMIHY.

biosmoriuna posib BOAM HAyXK€ 3HAYHA. SAKIIO OPraHi3MU MOXKYTh
MEPEHOCUTHU BTPATY Mailke BChOT'O KUPOBOTO 3amacy ado MOJIOBUHY 3arajibHOTO
BMicTy OinkiB, To BTpata 9-10% BoaM BUKIMKA€ Ba)KKi IATOJIOTIYHI 3MiHH, a
BTpata 15-20% 3arampbHOrO BMICTY BOJIM MPUBOAWTH JO 3aruOeii opraHizmy.
Hagpitp HeBenukuid aedinuT BOAM MPU3BOJUTH JO OTPYEHHS OpTraHi3My
riIpoOIOHTIB KIHIEBUMHU NPOJAyKTamMu oOMiHy. Tomy BojJa B opraHizmi
riApoOIOHTIB MOBHMHHA TOCTIMHO TMOMOBHIOBATUCH. [IOMOBHEHHS 3amaciB BOJH
MOXKE 3IIMCHIOBATHUCH €K30IeHHMM (BOJa TIOTpAIUIIE 3 1K 330BHI) Ta
eHIOreHHUM (BOJla YTBOPIOETHCSI B CaMOMY OpraHi3Mi IpHd OKHCHEHHI
CKJIQJIOBUX YacTHH ixki) nuisxamMud. OCHOBHE 3HAYCHHS Ma€ CK30TCHHHU IIIAX
OJIepaHHS BOJIU T1JIpoOIOHTaAMMU.

['iapo6ioHTH B MOPIBHSIHHI 3 HA3EMHUMHU TBapUHAMHU 1 POCIIMHAMH MaIOTh
OUIbII T1APAaTOBaHl TKAHWHU, IPUUOMY cepell TApoOIOHTIB HANOUIBIINI BMICT
BOoJM MicTUThCs ¥ Meay3 (95-99%); cepenni 3HaYCHHSI - Y aKTHHIN, MOJIOCKIB
(86-97%) Ta y m’sici pu6 (64-92%), HaliMeHIIa KUTBKICTh BOAHM MICTHTBCS Y
M’siCi MOPCBHKHUX ccaBIliB (64-76%).
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Bona — HaliOuIbIl pyXJMBUN KOMIIOHEHT CKJaay TKaHWH, TOMY BMICT
BOJY B OJHOTUIIHMUX TKAHWHAX 3MIHIOETHCS B JOCUTh 3HAYHUX MEXax, MO0
BUKIIMKAHO PSIIOM TMPHYMH OioyioriuHoro xapakrepy (B, BiK, CTaTh, CTais
p03BI/ITKy CTaTeBHX 3aJ103, CE30H BHWJIOBY 1 T.I1.). Y puO, HAIIPUKIIAJl, BMICT BOJIU
y M’si3aX 3MEHIIYEThCA 13 3POCTAHHSM BIKY Ta BIOJIOBAaHOCTI OpraHi3Mmy,
HeJocTaya 1K1 1 TOJNOAYBAHHS IiJI Yac 3UMIBII, PO3BUTOK CTAT€BUX 303 1
HEpPECT — IMPUYUHHU, 110 BUKIHMKAIOTH 30UIBIICHHS BMICTY BOJIM Yy M’scCi
ripoO10HTIB.

B xuBOMYy opranizmi, 1o nocTiiHO nepedyBae y BOAHOMY CEpEIOBHIII],
70-75% Boam BXOoAuTh JO CKiIany ImiazmMu, a 25-30% BXOAWUTH A0 CKIamy
CIOJIyYHUX TKaHUH, sika 3a0e3nedye oOMIH PEYOBUH MIK KPOB’IO 1 KIITHHAMU
OpraHizmy.

KinpkicHui1 BMICT BOJIM B PI3HMX TKaHMHAX T1APOOIOHTIB 3aJI€KUTh BiJ
BMICTY B HHUX mnporormia3mu. Hampuknan, y puO® BHCOKMNA BMICT BOJOTH
(89-99%) matoth GionoriuHi piguaH (KPOB, U3, JIiM(Da), a HAWMEHITY KUTbKICTh
BOJM MAlOTh )XUPOBi TKaHUHU 2-25%.

B opranizmi BOAHMX TBapuH 1 POCIHH BOJA MNPUCYTHS HE TUIbKU Yy
Burisiai moHoriaposs (HoO), ane ¥ y Buriasai au-, TpU- 1 TOJITIIPOJIS.
BcTranoBineHo Takoxk, 110 B OpraHi3mi TiIpOOIOHTIB MPUCYTHS HE3HAYHA
KUIbKICTh Ba)KKO1 BOJM, MPUYOMY ii BMICT 3pOCTa€ 13 30UIbIICHHSIM TIUOUHU
ICHYBaHHSI )KMBUX OpPTaHi3MiB.

Baxkuii rigporen (meiTepii), mo MicTUTbes y Baxkid Boai (/1.0)
raabMy€e (EpMEHTATHBHI MPOIECH. YTOBUIBHIOE 3POCTaHHS 1 TMOJLT KIITHH,
3HUKYE aKTUBHICTh JUXaHH 1 T.1. BCI 11 SBUIIa TOCUITIOIOTHCS 3 MIABUILICHHSIM
koHuenTpaiii 1,0 y BoJi.

B >xuBomy opranizmi mOCTIHHO BiiOyBaroThbCsl mpouecu audysii rasis i
COJIel, a TakoX mepepo3nonai Boau. Hampuknaza, B miazMi KpoBi pO3UMHEHUN
KHCEHb 1 BYTJICKUCIUM ra3, ikl IMPYHAYIOTh B €pUTPOLUTH 1 TIMPYy, a 3 JiMpu —
B npoToruiazmy kiituH. [IBuaKicTs npoueciB Audy3ii 1 ocMocy Kpi3b MeMOpaHu
3aJICKATh B (i3WKO-XiMiuHUH (akTOpiB (BIACTHBOCTI PEYOBUH, PI3HHII
KOHIIEHTpAIlll PO3UYMHIB HA MEXI1 pO3MOoJAlUTy MeMOpaH, Tiapartailis HOHIB,
CIICKTPUYHHN 3apsijl, TeMIeparypa i T.I.) Ta Bif (i3ioJoridyHuX (GakTopiB M0
BU3HAYAIOTh BJIACTUBOCTI 1 MPOHMKHICTH KWBOI MeMOpaHu. I{um, Hampukian,
MOSICHIOETHCA (PaKT BUOIPKOBOTO MPOXOJKEHHSI MOHIB 4epe3 KUB1 O10J10T14YHI
MeMmOpanu. Hampuknan, dyepe3 OOOJIOHKY €pUTPOLUTIB HE MPOXOJATh HOHU
natpiro Na* i xanito K, a iforn xnopy Cl ~ i rizpoxap6onat-iion HCO3~ MOXYTb
MPOHUKATH, TOM1 SIK Byriekuciaui raz CO; MpoHUKae yepe3 BOJOTY MEMOpaHy
ckopiite 3a kuceHb Oy 1 T.1IL

[Ipouiecu ocmocy 1 nudy3ii BIAITpatOTh 3HAYHY POJb B PEryJIALil CKIaay
KpOB1 1 TIporieciB 00OMiHy, 1 MalOTh 3HAYHHI BIUIMB Ha XiJI BCIX O10XIMIYHHMX
MPOIIECIB.
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Benuke 3HaueHHs y )KUTTI TIAPOOIOHTIB Ma€ TOM (pakT, 10 BOJ1 BJIACTHBA
aHOMaJIbHO BHCOKa TeIutoeMHICTh (1 kan/t rpan). ToMy B HiYHUIT Yac, a TAKOK Y
nepioj mepexoay BiJl JIiTa 1O 3UMHU, BOJA OXOJIOJKYETHhCS MOBLIBHO, a BJICHD,
abo B mepioj Mepexoly BiJ 3UMH JO JIiTa, TAaK caMO MOBUIBHO HArpIBAETHCA €,
TaKUM YUHOM, PETYISITOPOM TeMIEPATypyu Ha 3€MHIM KyIi.

I'yctuna Boau mnpu mepexoAl i1i 3 TBEPIOro CTaHy B PIIKUM He
3MEHIIYEThCS, SIK Malke B YCIX IHIIMX PEYOBUH, a 3pocTae. OCKUIbKH
HaWOLIBIIOI TYCTHHM BoJa jgocsarae npu temmeparypi +4°C, To mpouec
MepeMIIECHHS ii MapiB JOXOAUTH JIUIIE JI0 1€ TEMIIEpATypH, MICS 4Oro OUIbII
OXOJIOJKEHUM 1Iap JIMIIAEThCS HA MOBEPXHI, 3aMep3a€ 1 TUM CAMUM 3aXHUIIA€
map, 1o JieXxaTh HUXKYE, BIJ] MOJAJIbIIOTO OXOJOKEHHS 1 3amep3anHs. Pazom
3 BOJOIO LIUPKYJIOIOTH 1 MOKUBHI PEUYOBUHH, 3aBJSKH YOMY BOJONMHU MOXKYTh
OyTH 3aceleHUMH >KUBHMH OpraHi3MaMM Ha BeluKid rimuOuHi. SIkOu Boga He
MaJjia Takoi BUHSITKOBOI MPUPOJIHOI BIACTUBOCTI, TO 6arato (GopMm KUTTSA y BOJI
Oy O HEMOKITMBUMU.

Okpemi MOJEKyJd BOAU 3aBISKA BOJHEBHM 3B'S3KaM YTBOPIOIOTH
acoliaTd, ToOTO CIOJIyYeHHs iX y CKJIaJHilIl arperatu. BogHesi 3B's13ku cialii
3a KOBaJICHTHI, aJie 3aB/sIKK CBOIM YUCEIBHOCTI 3a0€3MeUYI0Th BUCOKY CTIAKICTD
piAKoi BOAM 1 BHCOKI TEMIEpPAaTypud KHUIIHHS, TOIUIEHH 1 TEIIOTY
BUIAPOBYBaHHS.

Bona € 3HayHO KpamuM pO3YMHHHUKOM, HIXK OUIBLIICTh IHIIUX PIAUH.
barato kpucTamiyHUX COJIeH, TaKUX SIK XJOPHJ HATPif0 (OCHOBHHM KOMITOHEHT
MOPCBHKOT BOJIM), JIOOpE PO3YMHHI Y BOJI 3aBASKH OIMOJSIPHOMY Xapaktepy il
Mosnekyia. Kpucraniuna rpaTka coii cTaOuli30BaHa CUJIBHUM €JIEKTPOCTATUYHUM
MPUTSDKIHHSIM  MDK TIO3UTHBHO 1 HETaTUBHO 3apsKEHUMU HWOHAMH, IO
yeprytotbes oauH 3 oxgauM. Komu kpucran NaCl momimaroTs y Boay, OinoispHi
MOJIEKYTM BOAM AyXkKe CHIbHO Tputaryiots o Na® i CI7, pyitHyioun Tum
CaMUM KPHUCTaJiyHy IpaTKy coul. B pe3ynbrari 111 HOHU B riipatoBaniii ¢popmi
MOCTYMOBO MEPEXOSATh Y PO3UHUH.

@“‘/@ =)

rinpaToBanuit
<:::> ion Na
—O0—d
(J\\(::y//C) Monekyna Boau

rippaToBaHuii
ion Cl
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Boga, sk mossipHUl pO3YMHHUK, PO3UMHSE TAKOXK 0araTo HEHUTpaJIbHUX
OpraHIYHUX PEYOBHUH, IO MICTATh KapOOKCWIbHI Ipynu ab0 aMiHOTPYIH, SIKi
3/1aTH1 MOHI3yBaTHCs B MPOIECi B3aeMO/I1i 3 BOAO0. Tak, 100pe pO3UUHSIIOTHCS Y
BOJI OaraTo HEWTpaJdbHUX OpPraHIUHUX CHOJYK, IO MICTATh MOJSAPHI
¢dbyukiioHansHl rpynu. Ile — OUIKM, ByIVIEBOAM, BOJOPO3UMHHI BITaMIHH,
CIUPTH, aJbJAET1IH, KETOHU TOIIIO

Po3unHHICTE pedyoBHMH OOyMOBJIE€HA  3JaTHICTIO MOJIEKYJ  BOIU
YTBOPIOBaTH BOJHEBI 3B'A3KHU 3 TJIPOKCHIBHUMU TPyNaMH IYKpPiB, a TaKOXK 13
KapOOHUIBHUMHM IPYyNaMHU ajJbJEr1/liB 1 KETOHIB.

B mpupoail iCHYIOTH PEYOBUHH, IO JIUCHEPryrOThCs BOAOK. Jlo HuX
BITHOCATH CIIOJIYKH, IO MICTATh TinpodoOHi (3 TIpelbKoi: «rigpa» — BoOJa,
«(hobioc» — HEHABUKY), SIKi MAIOTh JyKe CI1a0Ky B3a€EMOJIII0 BOJM 1 PCYOBHHH,
i rigpodinbHi («dimoc» — r00I0) rpynu. Hanmpukinan, HaTpieBa Cilb OJICTHOBOT
KHUCJIOTU 3 JIOBTMM BYTJIEBOJHEBHUM JIAHIIOTOM. ByrineBogHeBuil NaHiior, sk i
BYIUIEBOJIHI, T1IpoQoOHMUI, HE po3uuHHUHN y Bojl. [lpoTe sKIo oneaT HATpiiO
JHMCIICPTOBAHUHN Y BOJI, TO YTBOPIOIOTHCS CHUCTEMH (arperatu), 10 HA3HBAIOThH
Milenamu. Y Mirenax TiApoduUibHI Ta HEraTUBHO 3apsiXkeH1 KapOOKCHIIbHI
Ipynud B3aEMOAIIOTH 13 MOJIEKyJdaMud BOAM 1 3BEpHEHI 10 BOAHOI (a3u.
I'apodoOHi1 HenmoAspHI BYTIEBOAHI JIAHIIOTH 3aX0BaH1 BCEPEINHI CTPYKTYPH.

Minenu MOXyTh MICTUTH COTHI 1 HaBITh THCSYl TaKUX MOJEKyJ. BoHu
3QJIUIIAIOTHECA PIBHOMIPHO CYCIEH30BaHUMHM Y BOJAI, TOMY IO BCl MAalOTh
OJTHOMMEHHHUN HETaTUBHUM 3apsj] 1 TOMY MOCTIMHO BiAIITOBXYIOTHCS OJHA BIJ
onHoi. Take po3TailllyBaHHS HEMOJSIPHUX TPylm Yy Milelax oOyMOBIEHO
BJIACTUBICTIO MOJICKYJ BOIHM, IO OTOYYIOTh MiIleNly, yTBOPIOBAaTH BOJHEBI
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3B'SI3KU MK CO0OI0, @ TaAKOXK 3B'SI3yBaTUCA 3 TAPOQPLUILHUMHU KapOOKCUIHLHUMU
rpynamu. B pesynbpTari TinpodoOHI BYTJIEBOAHEBI JIAHIIOTH, IO HE3/aTHI
YTBOPIOBaTH BOJAHEBUX 3B'S3K1B, XOBAIOTHCS BiJl BOJU BCEPEIUHY MIIIECIIH.

barato KOMIIOHEHTIB XMBHX KJIITUH, Hampukiaa, dhocdomimian, OLIKH,
HYKJIETHOB1 KUCJIOTH MICTATH TiApodoOHi 1 TiApodUIbHI TPyNU 1 HaMararThCs
YTBOPIOBaTH Y BOAHUX PO3UYMHAX CTPYKTYpPH, y SKUX HEMOJSApHI TiapodoOHi
IUITHKM 1X MOJIEKYJ 130JIbOBaH1 BiJ BOAHOI (ha3u. BcraHoBieHo, MmO came
MILIEJIIPHA OpraHizaiis JIMAHUX MOJIEKYJ CKJIaJa€ OCHOBY O10JOTTYHUX
MeMOpaH KJIITHH.

1.2 Bona sik eJIeKTpoOJIT, 0ydepHi cucTeMH )KUBUX OPraHi3zmin

Yucra Boga AyKe MOTaHO MPOBOAUTH E€IEKTPUUHUNM CTPYM, Ha BIIMIHY
BiJl TNPUPOAHOI, ajle BCE€ TaKu Ma€ BHUMIPHY EJIEKTPONPOBIAHICTh, SKa
MOSICHIOETHCS HEBEJIMKOIO JucCOoIliallielo Boau Ha HoHu. llpu mpomy Mix
HEJIMCOIIMOBAaHUMHU MOJIEKYJIaMU BOJIM Ta HOHAMU BCTAHOBIIIOETHCS PIBHOBAra:

Hzo = H++OH_

3BopoTHa HOHI3amis (aucoriallis) BOAM Ma€ AyXKE BOKIMBE 3HAUCHHS Y
(GyHKI[IOHYBaHHI *HWBOi KIITUHU. HacrpaBnai BUIbHUX MOHIB BOAHIO y BOJIl HE
icHye. Sk 1 OWIBLIICTH IHIIMX MOHIB, BOHHU TiIpaToBaHi, TOOTO OTOYEHI
rigpaTHOIO 060I0HKOMW. 'inpaTtHy dopmy iona H' HasmBaroTh HOHOM TifpoOHiIO
abo rigpokconifo i mosHauaoth H3O'. Jlng chopomeHHA dYacTo HOHH
TIPOKCOHIIO HE BXKUBAIOTh Y PEAKIISX.

Honizanis Boau BinbyBaeThes ayxe ciabko. Y GYIb-AKHH MOMEHT HpH
25°C 13 10 MinpiOHIB MOJEKYJ YHCTOI BOAW B JHUCOIIHOBAHOMY CTaHi
3HAXOJUThLCA JuIlle ofaHa. [IpoTe, HE3Bakar4u Ha AYyKe CIA0Ky JUCOIlIAIlIO,
itoan H* i OH ~, mo npu IbOMy YTBOPIOIOTECS, BiJirpaloTh BUHATKOBO BAKINBY
posib y OlosoriyHux mnponecax. ToMy HEOoOXITHO 3HATHU KUIBKICHY CTOPOHY
aucolianii BoJyd. 3 piBHOBArd 3BOPOTHOI peakilii MOKHA 3alUCaTh KOHCTAHTY
JUcoIlialii BOIU:

H" |- |OH™
K
g [H,0]

KonuenTpariiss HenucouiioBaHUX MOJEKYJT Y BOJl JyXe BHCOKa
MOPIBHSHO 3 JHCOIliioBaHOI (BOHA JOPIBHIOE 4YHCIy TpamiB Boaud B 1,
nojiyiecHoMy Ha MoisipHy Macy, To6to 1000 : 18 = 55,5M) i sBise co6oro
MPaKTUYHO CTaly BEJIWYMHY BIIHOCHO NY>K€ HU3bKMX KOHIEHTpaIllid HOHIB H*
ta OH™. UYwncenbHe 3HaYCHHS KHHZO mpu  25°C  popisaroe 1,810

[limcTaBUBIIM BIAMIOBIAHI 3HAYEHHS OJCPKHUMO:
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1,8-107%0 = 1H_+J_[(£J

55,5
(555) (18-10°1%) = [H* ] [on "]
99,9107 =[11*| [on~]
1010 = [1* |- [on-]

Bennuuny 1-10** masuBaroTh HOHHHM n00yTkoM Boju. BoHa o3Hauae,
mo n06ytok [H']-[OHT] y uuctiit Boxi mpu 25°C 3aBKau JOPIBHIOE CTPOTO
BU3HAUeHil Bemmumai, a came 1.107*. Ockinbku [H]=[OH], mo mae micue B
YUCTI BOAI, TO TaKWi pO3YMH HA3MBaIOTh HEUTpalbHUM. Buxogsuu 3
YHCEIHLHOrO0 3HAYCHHS HOHHOTO JOOYTKY BOJAM MOXKHA PO3paxyBaTH
KoHIueHTpauio ifonis H i OH ~ y Boi.

Kainpo = J=[on | ]
[H+]: VKm0 = V1-10™ =107 mons/n
[H+]: [0H‘]=10‘7 MOJTB/JT

Ocki1bKM MOHHUN JOOYTOK BOJM € CTAJIOK BEIMYMHOIO, TO 3pO3yMLIO,
110 KOJIM KOHIEHTpawis oniB H Buma 3a 107" Moms/11, TO KOHIEHTpALIis OHIB
OH™ wmae Oyt wmeHIIe 10~ MOJIB/JI, 1 HaBIakKh. TakKUM 4YHHOM, KOJIHU
KOHIIeHTpallis oHiB H' myke BHCOKa, SIK y po3uMHAX KHCIOT, KOHIIEHTPAIlis
fioriB OH™ Oyne my>ke HU3BbKOO, OCKITBKH 1X TOOYTOK 3aBXKIIM MA€ 3aTUIIATHCS
piBamM 1-10 . Takork, HABIAKH, SKIIO KOHIEHTpaList ifoHiB OH™ Iy’KE€ BUCOKA,
HANPHUKNIAJ, y PO3dYMHi IyTy, TO KOHIeHTpalis HoHiB H' Gyae myke HU3BKOIO.
Omxe, 3HaOUYM KOHIEHTpaIlito HoHiB OH 7, i3 yucenpbHOro 3HaYeHHS HOHHOIO
100YTKy BOJIM MOKHA OOUHCIMTH KOHIEHTpawio Honis H i Hapmaku.

Kinbkicui 3Hauenus #onis H* Oy’Ke Majl 1 MPOBOJUTU 3 HHUMHU
pPO3paxyHKH HE 3pydyHO. ToMy KOPHUCTYIOTbCS JIOTapU(MIYHMM BHPA30M iX
KOHIIEHTpalliil (11e 0OepHeHnil necaTKOBUI JorapudM KoHIeHTparii Honis HY),
110 [T03HA4Yar0Th CUMBOJIOM pH:

pH=-1g[H]

YV HeHTpanbHOMY pO3YHMHI, e KOHIEHTpauis ioniB H' craHOBHTH
1,0.107, posmip pH mpu 25°C nopiBHioe:

pH=-1g1,0-107" =—(Ig1,0 + 1g10™") = (0 + (-7)) =7

1 7 7
a6o H=Ilg———=Ig(1-10")=1g1,0+1g10’ =0+7=7
p 91’0_10_7 9( )=1lg g
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Taoauns 1.1 - Hlkaaa pH Ta pOH

[H], M pH [OH], M pOH
1,0 0 107 14
107! 1 1075 13
1072 2 107 12
1073 3 10 11
107 4 1071 10
107° 5 107° 9
10°° 6 10°® 8
1077 7 1077 7
1078 8 10°° 6
107° 9 107° 5
1071 10 107 4
10 11 1073 3
107 12 1072 2
1075 13 107! 1
10 14 1,0 0

V¥ 1abn.1.1. nonana Bes mkana pH y Mexax HOHHOro 10OyTKY BOJIH.

3uauenns 7,0 ogepkaHO 3 YUCENBHOTO 3HAYEHHS HOHHOTO JOOYTKY BOIU
npu 25°C. Posumnu, mo wmawote pH OGimpme 7,0, € JIyKHHMH, OCKiIbKH
KoHIleHTpatlis HoHiB OH y Takux po3umHax Oulbllle 3a KOHIEHTpALilo HOHIB
H". I, naBnaxu, po3unHy, o MatoTs pH menme 7,0, — e KUCIi po3YnHH.

Heob6xinHo mam’sitaty, uio mkana pH € He apudMeTHIHOI0 BEIMUHUHOIO, a
norapudmiyHoto. Km0 TroBOpATH, MmO BenuunHa pH ABOX pO34MHIB
BiZIPI3HAECTHCA HAa OJHY OJMHUIIO, TO 1€ 03HAYAE, M0 KOHIEHTpallis #oHiB H' B
onHomy 3 HUX y 10 pa3ziB Ouibla, HIXK B IHIIOMY.

[HOM1 A KUMBKICHOI XapaKTepUCTUKU JIYXKHOCTI, TOOTO KOHILIEHTpaIlii
OH ™ y po3uuHi, BUKOPUCTOBYIOTH BennunHy pOH, sSiKy BU3HAYarOTh aHAIOT1IHO
pH Bupaszowm:

pOH = -Ig[OH 7].

Hampuknan, Benmunna pOH po3uuny 3 0,1M konrmenTpaiiero ioris OH ~
nopiBaroe 1 (pOH = -lg10™" = -(-1) = 1), Toxi six 3Hauenns pOH posunny, y
SIKOMy KOHIeHTpamis itoHiB OH™ mopiemioe 107’ wmomb/m, cranoButs 7,0.
Heo6xinHo mam'atatyu, mo semmunan pH i pOH, sk i konnenTpanii onis H' Ta
OH", nog's3ani Mix cobor. Y 1ipomy Bumnaaky — Bupazom pH + pOH =14. Ha
MPaKTUIll KOPUCTYIOThCS BenuuuHoio pH, ane npu npoMy nam'ataroTh, 10 IpH
30UIbIlIEHH] a00 3MEHIIeHHI 3HauyeHHsS pH BIANOBITHO 3MEHIIYEThCS abo
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30ubIIyeThest 3HaueHHs pOH, Tak mo cyMa iX 3ajMIIA€TbCS TMOCTIHHOIO
BEJIMYMHOIO, sIKa TOpiBHIOE 14.

Bemnuuny pH BogHUX pPO3YMHIB MOXHA MOpUOIU3HO BU3HAYUTH 3a
JOTIOMOTOI0  PI3HUX  IHAUKATOPIB, TaKUX, SK JIAKMYC, METUIIOPAHXK,
dbenondranein. Toune 3HaueHHs pH BU3HAYAIOTH 32 JOMOMOTOK MpUIANy —
pH-metpy.

Big Benmuuunu pH 3anexaTh CTPYKTypa Ta AaKTHUBHICTH OI10JIOTTYHUX
MaKpOMOJIEKYJI, 30KpeMa, aKTUBHICTh (pepMeHTIB. Tak, aKTHUBHICTH MEICHHY
IIUTYHKOBOTO COKy MakcuManbHa mpu pH 1,5-2, karamasm kposi — mpu 7,0.
TxkaHUHHI KATETICUHYU B HEUTPATbHOMY CEPEIOBUIII 31HCHIOIOTh CUHTE3 OLIKIB,
y KHCIIOMY — iX po3uleruieHHs. 3MmiHa pH ™ cepeoBuina NnpuBOAUTH 10 3HUKEHHS
aKTUBHOCTI ()EpMEHTIB, MOPYUIEHHS OOMIHY PEYOBHH, 3MIiHU CTPYKTypU Ta
OCAJI’KEHHsI OUIKIB.

3naueHHss pH BHUKOPUCTOBYIOTH TMPU JIaTHOCTHUIIl  3aXBOPIOBAHb.
Hamnpuknan, y nroae#, 1o cTpaxka1atoTh Ha BaXKy (hopmy aiadety, 3HaueHHs: pH
KpOB1 4acCTO HUKYE€ MOPIBHSAHO 3 HOpMOK. Takuii CTaH HA3UBAIOTh AlMJI030M.
[Ipu neskux 1HIIKMX 3aXBOPIOBaHHAX BenuunHa pH mMoxke OyTu BUIlE 32 HOPMY.
Takuil cTaH HA3UBAKOTH AIKAIIO30M.

3 BJACTUBOCTAMHM BOJM TICHO TOB'A3aH1 BJIACTUBOCTI KHUCJOT 1 OCHOB.
PO3pi3HAIOTH CHIIBHI KUCIIOTH Ta OCHOBU a TaKOXK cJia0K1. CUJIbHI KHCIIOTH — 1I€
XJIOPOBOJIHEBA, Cyib(aTHa, HiTpaTHa. CWIbHI OCHOBHM — HATpid T1IPOKCHI,
Kl TiApoKcuA. Y BOJAHUX PO3YMHAX BOHM MOBHICTIO MOHI30BaHi, TOMY 1
HaJeXaTh JO CHIIbHUX.

VY OlonoriyHUX cucTeMax MPUCYTHI CcHa0Ki KHUCIOTH 1 OCHOBH.
[IpuknagoM crabKUX KHUCIOT MOXYTh OyTH OILITOBa, KapOoHaTHa, ¢ocdarHa,
CJIaOKOT OCHOBH — aMiak (aMOHiaK).

Kucnotu BU3Ha4aOThCA K JOHOPU MPOTOHIB, @ OCHOBH — SIK aKIENTOPHU
npoToHiIB. JIOHOp MPOTOHA 1 BIAMOBIAHUN HOMY akKIENTOpP MPOTOHA CKJIA/IAI0Th
CIOJIyYEHY KHCIIOTHO-OCHOBHY mapy. BoHu moB's3ani Mixk co00r0 00epHEHUMU
peakiisimu. Hanpuknan:

CH3;COOH = H' + CH;COO~
NH;" = H" + NH;

JAOHOpU HpOTOHiB IMpOTOH AKLICIITOPpU HpOTOHiB
cnp;mceHi KHUCJIIOTH cnp;mceHi OCHOBH

Y BOomHOMY pO34MHI KOXKHA KHCJIOTa HaMaraeTbCs BIJAIICTUTH CBIM
npoToH. YWM CHJIBHIIIA KHCJIOTA, TUM CHJIBHINIE BHPa)X€Ha I TECHACHIIIS.
3naTtHicTh Oyab-sikoi kucnmotu HA BiamiemioBaTd MPOTOH 1 YTBOPIOBATH
CIIOJIy4€HY 3 HEK OCHOBY A~ XapaKTepHU3yeTbCS KOHCTAHTOIO PIBHOBArU
3BOPOTHOI peakKiii:
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+ —_
HA = H' + A™, sixa mopiBHIOE Ky = JH_|_|A_|

[HA]

KoncTanTH piBHOBaru Takux peakiiiii Ha3WBalOTh KOHCTAaHTAMHU HOHI3aIll1
ab0 koHcTaHTamu nucomianii. KoHcTaHTa nucomianii XapakTepus3ye CHILY
KHCJIOTH. Maiie 3HauyeHHs KOHCTaHTH JUCOIlalii CBIJYUTH NP0 HHU3BKY
KOHIIeHTpalio #oniB H' y posumni, mpo cmabky iomnizamio kucmotd. Yum
Meniie Ky, tTum cnabma kucnora. Ockuibku Ky BupaxkaroThCcsi qyXe MaaTuMH
urdpamu, To 3pydHillie KOPUCTYBATHCS, K 1y BUNaaKy 3 pH, norapudmivnumu
BHpa3aMH, 10 mo3HayarTbes pKy kuciaotu adbo pK, ocmoBu (pK= - IgK). V
oMY pa3i yuM Ounbiie pKy, TUM ciallie KUCIoTa 1 HaBIaKH.

JIns OIBIN CHUIBHMX KHCJIOT, HANpPHUKIAA, MypamuHoi ado MOJIOYHOT,
XapakTepHi OUIBII BHCOKI 3HAYCHHS KOHCTAHT jucomiamii (BiAMOBIIHO
HalOUTBII HU3bKI 3HaueHHs pK). HaiOinpmn cmabka KUCIIOTa, sKa CIpsKeHA 3
fiomom NH,", mo Iy’Xe BaXKO Biamae mpoToH. IIpo 1me cBIAYUTh AyKe HU3BKE
3HA4YCHHsI KOHCTaHTH aucorriamii (Bucoke 3naueHHs pK). ToOTo crpsikeHa 1ii
kuciaoTi ocHoBa NH3 qyke nerko nmpueanye mpoToH.

Jly>ke BaXXJTMBOIO BJIACTHBICTIO BOJHMX PO3YHHIB € iX OydepHicTh abo
3MaTHICTh 30epiratu cTail 3HadyeHHs PH mpu 1ogaBaHHI PO3YMHIB KHUCIOT Ta
JyT1B.

CyMimni cinabKuxX KHUCIOT 1 CHPSHKEHUX 3 HUMU OCHOB SIBJISIFOTH COOOIO
CUCTEMHM, 110 Ha3uBalOTh OydepHumMu. BoHM MalThb JyXke BaXJIUBY
BIacTUBICTh. [Ipu momaBaHH1 A0 TaKOi CyMIIll HEBEIUKUX KIJIBKOCTEH KHUCIOTH
(H") a6o ocuosu (OH’), abo mpu po3BeieHHI BOHM 31aTHI MiATPHMYBAaTH
nocTiiiHe 3HaueHHs pH.

[Tpuknagom OydepHOi CUCTEMU MOXKE CIYKUTH CYMIIl OLITOBOI KUCIIOTH
Ta arnerar-oHa (cosi onroBoi kuciaoth). bydepHa cucreMa mpaioe 3a Takor
CXEMOIO:

OHYX H,0
CH;3;COOH CH;C00™
\H*

[Ipn nmomaBaHHI 10 Takoi cucTeMu iowiB H' (kucmortn) omuH i3 1
KOMIIOHEHTIB, a came chpsbkeHa ocHoBa — aHioH CH3COO™, 3B'sa3yeTbes 3
MPOTOHAMH 1 MEPETBOPIOETHCA B OITOBY KHCIOTY, 3MEHIIYIOYHM TUM CaMUM
KoHIIeHTpaito ioris H'. ko nogatn 1o Takoro po3unny iioan OH™ (;1yr), To
YacTMHA BUIbHOI KHUCIOTH, 3BUIBHSIOUM JESKY KUIbKICTh HOHIB H,
HedTpanizyioTb OH™ #oOHM 3 yTBOPEHHSIM HEUTpPaTbHUX MOJEKYJI BOJH.
BaxiuBo BiA3HauuTH, 10 Hacmpali 3HaueHHs pH OydepHux cucrem xou i
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c1abKo, ale BCe K 3MIHIOETHCS TIPH JOJABAaHHI HEBENHKOI KimbKoCTi #oHiB H'
a6o OH . IIporte 111 3MiHM AYyK€ HE3HAUHI MOPIBHIHO 3 TUMU 3MiHamMu pH, sxi O
MaJIi MICII€ TP JOJaBaHHI TaKoil * KUIBKOCT1 HOHIB H* a6o OH™ mo umcroi
Bogu abo po3umHy, Hampukiang NaCl, ockimbku Hi BOJa, Hi PO3YMHH TaKUX
cojiel He MarTh OypepHUX BIACTUBOCTEH. 3a HABEJCHOI BHIIE CXEMOIO
MpaoroTh 1 1HI OydepHi cuctemMu. Bapro mam'statu, mo O0ynb-aka OydepHa
CUCTEeMa yCHIIIHO (YHKI[IOHY€E TIIBKH 32 HAABHOCTI B PO3UMHI CITA0KO1 KUCIOTH
(ToHOpA MPOTOHIB) 1 CHIPSHKEHOT 3 HEIO OCHOBH (aKIenTOpa MPOTOHIB).

Skiio no OydepHOro po3urHy J0AATH BEIUKY KUIBKICTh CUJIBHOT KUCIIOTH
(ab0 cHIBHOI OCHOBH), TO BBECh HasBHUH Y HbOMY aKIENTOP MPOTOHIB (abo ix
JIOHOp) TIEPETBOPUTHCS B ciabky kucioty (abo cinmb), i OydepHa cuctema
nepectane icHyBatu. € Take MOHSATTSA, sIK OydepHa eMHICTh. BoHa, nmpupoaHo,
Oyle TUM OUIBIIOK, YAM BHUIIMMHU OYIyTh KOHIEHTpalil cla0Koi KUCIOTH 1
CHOPSIKEHOT 3 HEI OCHOBU. by(depHi po3uMHU 3 BUCOKMMHU KOHIIEHTpaLISIMU
CIPSKEHUX Tap MOXYTh yTPUMYBATH MOCTIHE 3HaueHHs pH mpu monaBaHH1
3HAYHUX KUTBKOCTEHW KUCIOTH a0o0 JIyTY.

KinbkicHe chiBBIIHOILIEHHS Mix BennunHor pH OydepHoro po3uuny
3HaueHHSIM pH c1abKoi KUCTOTH 1 KOHIIEHTPAIISIMU CIPSIKEHUX Map OMUCYETHCS
piBHsIHHSIM XeHAepcoHa-Xaccenbbaxa:

A [axienrrop mporowis|
[HA]

pH =pKy +1g pH =pKy +1g

[monop mpotowis]

3 UbOro piBHSHHS BUJHO, 10 32 PIBHUX KOHIIEHTpAIlid akienTopa 1
J0HOpa POTOHIB (coJi i kucinotu), pH OydepHoro pozunny gopisHioe pK.

pH = pKy +Ig% pH = pKy +191=pKy +0 = pKy

JIisi KOXKHOI CHPSKEHO1 KUCIOTHO-OCHOBHOI Mapu XapaKTEepHUM CBiH
iHTepBas pH, y sikomy BoHa Moxe OyTH €(peKTHBHOIO Oy(epHOI CHUCTEMOIO.
Hampuknan, cuctema «oLTOBa KHUCIOTa — aleTrar» e(PEeKTUBHO MPAIO€, SKIIO
pH = 4,76. Ile 3nauenns pH onroBoi kucinoru. Take 3HadeHHs pH omepxyemo
32 YMOBH PiBHUX KOHIICHTpAI[ill Y PO3YMHI OI[TOBOI KHCIOTH 1 anetaty (if coui).
3BiJiCH BUILIMBAE, 1110 aneTaTHa OydepHa cucTemMa He MOXKE CIyXUTH Oydepom
npu pH kposi (6musbko 7,4). Hanpukiax, napa H,PO,~ - HPO,* mae pH = 6,86
i Tomy Moske OyTH edekTnBHOIO B It o6macti pH, Toxi sk mapa NH;" - NHs,
mis sikoi pH mopiBaioe 9,25, Bene cebe sk Oydep kpame Oins pH = 9,25.
3 HaBEJICHUX BUIIE CIPsDKCHHMX map Timbku mapa H,PO4 - HPO42_ MOXe OyTH
BUKOpHcTaHa sk 0ydep npu pH kposi (pH 7,4).
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V¥ BCiX )XKMBHUX OpraHi3Max BHYTPIIIHBOKJITHHHI 1 MO3aKJIITUHHI PIIUHU
MalTh XapakTepHY 1 MOCTIHHY BeaMuMHy pH, 1m0 miATpUMYyeThCA B mepury
yepry OypepHuMU cucTeMaMu.

VY nmroauHu 1 ccaBIiB ABI BaxiuBi OydepHi cuctemu. PocdarHa —
niaTpumMye pH BHYTpIIHBOKIITUHHOT PITUHH.

['onoBHOIO Oy(depHOIO CUCTEMOIO MIa3MHU KPOBI € OikapOOHATHA CUCTEMA.
BoHna sBnse co0or0 copspkeHy KHCIOTHO-OCHOBHY Mapy, sika CKIIAJA€ThCs 3
MoJekyn kapoonaTHoi kuciaotu (H,COj3), mo BUKOHYE poib JOHOpA MPOTOHA, 1
OikapOonat-iiona (HCOj3'), 110 BUKOHYE POJIb aKIENTOPa MPOTOHA.

B 3anexxHocTi Bif 30BHINIHIX 1 BHYTpIMmHIX pakTopiB 3HaueHHs: pH kpoBi
riapoOIOHTIB 3MIHIOIOTECS Big 6,6 m0 8,2; Haibimbm BHCOKi 3HaueHHs pH
XapaKTepHI IS TUIACTUHYATO35S0pOBHX. Y HAa3eMHUX TBapWH 3Ha4YeHHS pH
3MIHIOIOTBCS B OUTBIIT By3bKOoMY iHTepBai (7,2-7,95).

Y pub Dka B POTOBIM NMOPOXKHUHI Maike HE MUIIrae XIMIYHUM 1
010XIMIYHUM TEPETBOPEHHSM BHACIOK BIJICYTHOCTI B HHMX 3Yy0iB. Y NUTyHKY
Dka TIepeTpaBIIOEThCA IMiJ BIUIMBOM IIIYHKOBOTO COKY, SIKHM Ma€ KHCITY
peakuito (pH Bix 0,8 1o 4,0) i MICTHTh KOMIUIEKC akKTHBHUX (epMeHTiB. Kucna
peaKiIlisi MITYHKOBOTO COKY CKJIQJA€ThCs 3a paxyHOK xiopuanoi kuciotd HCI
(Bmict 1 0,1-0,6% B 3aneKHOCTI BiJ BHAY TiAPOOIOHTY), IO YTBOPIOETHCS
KJIITUHAMU CJIU30BOi OOOJIOHKM HUIYHKY 3 XJIOPUJIIB, IO MPUHOCSTHCS TOKOM
KpOBi, Ta MiJ 4Yac OKHCIIOBaJIbHO-BIAHOBHUX TIPOIIECIB, a TaKOX EHeprii
MaKpoeHepreTuyHux 3B’ s3k1B ATO.
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Jleknis 2 3arajibHa XapaKTepUCTHKA OUIKIB B TKAHMHAX TiIP00ioOHTIB

Cepen opraHiyHUX CHOJIYK, IIO BXOASATh 10 CKJIANy KIITHHH, NEpIIe
Mmicie 3aiiMaroTh Oinku. BoHu ctaHOBmATH y cepeanpoMy 18-21% 3arampHoi
cupoi Macu opraizmy moauau i 70 50% ioro cyxoi macu. Y TinpoOiOHTIB B
3aJIeKHOCTI BiJl BUAY OpPTraHi3My Ta OKpeMHX TKaHUH, Hampukiaa y menys 0,1-
0,5%, B M’saci pub Ta MomrockiB 12-24%, B kpoBi pubd 2,5-7%, B kicTKax pud
10,5-21,5%, a B MOpChKHX OypUX BOIOPOCTSX BChoro 1,3-2,9%

Binku — 11e BUCOKOMOJNIEKYJISIpHI OpraHiuHi a30TOBMICHI crioyku. Kpim
a30Ty 10 ckiagy Bcix OuikiB Bxonasth KapOown, I'imporen 1 Okcures, a Takox
Cynbdyp. Heski Oinmku Mictate dochop, 3amzo (Depym), migp (Kynpym) i
MHK. MolekyisipHa Maca OUTKIB KOJIMBAETHCA B IIUPOKUX MEXKAX — Bl KUTBKOX
TUCAY JO COTEHb MUIBHOHIB. Tak, MoOJeKyjspHa Maca MIOINIOOIHY M'S30BOi
TkaHuHA cTaHOBHUTH 16900, y Toi yac sk OUTOK BipyCiB TPUITY Ma€ MOJICKYIISIPHY
Macy 332 MJTH.

binku BUKOHYIOTH OaraTo pi3HuUX (yHKIM. HailOuibily 1 HalBaXJIUBIITY
3a CBOIM O10JIOT1YHUM 3HAYEHHSIM TpyIly OUIKIB MpencTaBisitoTh pepmentu. Ha
el yac BIAOMO OLiblIe TUCAYl PI3HUX (DEPMEHTIB, KOXKHUM 3 SIKUX KaTali3ye
MeBHUM THI XIMIYHOT peaKIlii.

binku € OCHOBHUMHU CTPYKTYPHUMH €JIE€MEHTAMHU >KHUBHUX OpraHi3MIiB.
Bonu BXoAsTh 10 CKJIaly CHONYYHOI 1 KICTKOBOI TKaHUHU. J[0 4ucia HalOUIbII
MOMIMPEHUX KIITHHHUX OUIKIB HaJeKaTh OUTKM MeMOpaH, sIKi pa3oM 3 JiMiJlaMH
YTBOPIOIOTH OCHOBY KJIITHH.

Oxpemi Tunu OUIKIB € 00OB'I3KOBUMHU KOMIOHEHTAMU CKOPOYYBAIBHUX 1
PYXOBUX cHcTeM. Hampwuknaa, akTHH 1 MIO3MH — OCHOBHI €JIEMEHTH
CKOPOUYBAJIbHOI CUCTeMHM M's31B. [HII OIIKM BHUKOHYIOTH TPAHCHOPTHY
¢byHkiito. BoHM MOXyTh 3B'3yBaTH 1 NEPEHOCUTH 3 TOKOM KpOB1 IMEBHI
MOJIEKyIH. ['eMOrno0iH, 1m0 MICTUTBCS B €pPUTPOLUTAX XpPEeOETHUX TBAPHH,
MEPEHOCUTh BiJ JIETEHIB JO0 TKAaHUH KUCEHb, a 3 TKAaHUH JI0 JEreHIB —
ByIJIeKUCIUNA Ta3. Bijgok Miorno0iH yTpuMye B M'si3aX KHCEHb, CTBOPIOIOUU
TaKAM YMHOM HOr0 3aracH.

PeuoBuHamu OUIKOBOI MPUPOAM € YUCICHHI TOPMOHH, SIKMM BJIAaCTHUBA
BHCOKa O10JIOT1YHA aKTUBHICTh. Jl0o HUX HanexaTb COMATOTPOIIH — TOPMOH
nepeaHboi o Tinodiza, M0 CTUMYIIOE PICT; 1HCYNIH, SIKUA YTBOPIOETHCS B
OCTPIBIEBIM TKAHWHI MIANLTYHKOBOI 3aJI031 1 PETYJIOE BYIJIEBOJIHEBUNA OOMIH B
OpraHi3mi Ta psJl IHIIKUX. BITKK BUKOHYIOTh B OpraHi3Mi €HEPreTUuHy (PYyHKIIIIO,
3a ix paxyHok 3a0e3neuyetbest 10-15% eneprii.

Cepen Oaratbox pI3HUX OUIKIB, IO MICTSATHCS B >KMBUX OpraHizmax, €
OIKM O0COONMBOrO THUITy, Ha SKUX BIepile Oyla MokazaHa iX BHJOBa
crenudiuHicTh. 1[I OUTKM Ha3UBalOTHCS aHTUTIIAMU. BOHM BHUpPOOISIOTHCS B
OpraHi3Mi y BIJIMIOBib HAa MOSIBY CTOPOHHBOTrO Oinka. Takum 4YMHOM, OUIKU
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BUKOHYIOTh 3aXWCHY (YHKLIIO B oOpraHismi. BoHu 3a0e3neuyroTh TaKoX
3C1JIaHHS KPOBI, SIKE€ CHOCTEPIraeTbCs MPH YIIKOIKEHHI CyuH. Lle 00yMoBiIeHO
HasBHICTIO B CKJIaJl1 KPOB1 crieluP1yHUX OUIKIB — (1IOPUHOTEHY 1 TPOMOIHY.

Pi3HOMaHITHI OTpPYTH, IO BHUAUISIOTHCS OAaKTEpiIMH Ta MICTITHCS B
JESIKUX POCIMHAX, a TAKOXK 3MIiHI OTPYTI1 SIBISIOTH COOOI0 PEYOBUMHU OLIKOBOI
MPUPOJIU 1 TAKUM YHUHOM BUKOHYIOTh TOKCUUYHY (PYHKIIIIO.

B pesynbraTi nmocnimxkeHb, mpoBeaeHux Ha moyatky XIX crT., Oyno
BCTAHOBJICHO, W0 OLIKHM, SIKI MarOTh BEJIHUKY MOJEKYISIpHY Macy, MOpH
KHCJIOTHOMY TiApOdi31 po3MajaloThCsl Ha OUIBII MPOCTI, HU3BKOMOJEKYJSAPHI
OpraHiyHI CIOJYKH — aMIHOKHCJIOTH, SIK1 BIIPI3HSIIOTbCS OJHA BIJI OAHOI 3a
cBoero OymoBoto. Ha meir wac Bimomo monan 180 aminokucmor. Ilpote
CTPYKTYpPHHMH €JIeMEHTaMH, a0o0, SK iX NPUIHATO HAa3UBATU, CTPYKTYPHUMHU
OJToKaMm» TBAPUHHUX OLTKIB MOXKYTh OyTH TUThKH 20 pi3HUX 0-aMIHOKHCIIOT.

Cnin migKpecnuTH, 10 BCl OUIKHM, SIKI BUKOHYIOTh HaWPI3HOMAaHITHIII1
GyHKIII1, y TOMY 4ucii 1 OUIKH, SIKUM BJIaCTHBA BHCOKA 010JIOT1YHA aKTUBHICTh
a00 TOKCHYHA Misl, MICTATh OOUH 1 To¥ ke HaOip 3 20 aminokucior. OcTaHHi
caMl o co0l He MaroTh H1 Ti€i O10JIOrIYHOI aKTUBHOCTI, H1 TOKCHUYHOCTI, SIKa
BractuBa Ounkam. Croeuudiuny QyHkuito OUIKaM Hajgae iX TPOCTOPOBa
KOH(]iryparisi, fKa, y CBOIO 4Yepry, OOyMOBJIEHa IE€BHOIO TIOCIIiIOBHICTIO
aMIHOKHUCJIOT y OUIKOBIA MojeKkydi. OCKUIBKM CTPYKTypa, (i3MKO-XIMIYHI 1
O10JIOT14YH1 BJIACTMBOCTI OUIKIB 3ajie’KaTh BiJ OPUPOIU AMIHOKHUCIOT, IO
BXOJSTH J0 1X CKJIaay, PO3TIITHEMO OYJIOBY LIUX «CTPYKTYPHUX OJOKIB».

AMIHOKHCJIOTH, BUIUIEH] 3 OUIKIB, SBJISIOTH COOOI0 MOXIAHI HACHUYEHUX
KapOOHOBUX KHCJIOT, Y SIKUX OJWH a00 JBa aTOMH BOJHIO B paJHKalll 3aMIIIeH1
aMIHOTPYIO0. SIK MpaBuiio, aMIHOTPYIIOI 3aMilllyeThcsa atoM ['iaporeny Ouis
atoma KapOoHy, po3TamoBaHOrO TMOpy4Y 3 KapOOKCUJIBHOIO TPYMOIO
(o-ByriieeBoro atoMa). SIKIIo B MOJIEKyJli KapOOHOBOI KUCIOTH aMiHOTPYITAMH
3aMINIyeThbCcsl JBa aroMu [1poreHy, TO OJIHA 3 HUX HPUEAHYETHCS MO
0-BYTJICLIEBOTO aTOMa, a 1HIIA - 10 OCTAHHbOTO.

AMIHOKUCIIOTH  TOAUIAIOTH HA  JAB1  BEAWKI TPYOHU.  AYUKIIYHI
(aMIHOKHCIIOTH YKHUPHOTO PAAY) 1 YUKIIYUHI.

[Tpu OKMCHEHHI TPOJIIHY YTBOPIOETHCS OKCHIPOJIiH (4-OKCUIIPOTIINH-2-
KapOOHOBa KHUCJIOTA), BHUSBICHUH y Triaposmizati xeinaruHy B 1902 p. Bin €
CKJIaJIOBOIO YACTUHOIO KOJAareHy 1 eJIaCTUHY.

3 ABaaUATH MEPEePaxOBAHUX AMIHOKHCIOT JI€CSITh HE CUHTE3YIOThCA B
OpraHi3Mi TBapWH 1 MOBHMHHI HAJAXOAUTU pa3oM 3 ixkerw. BoHM Ha3MBalOThCA
Hezaminnumy. HassBHICTh B 1K1 IHIIUX aMIHOKHUCJIOT HE OOOB'S3KOBAa, OCKIJIbKH
OpraHi3M 3/IaTHUH X CUHTE3yBaTH. Taki aMiHOKHUCIIOTH Ha3UBAIOTh 3AMIHHUMU.

3aminni  aminokuciomu: THIUWH, allaHiH, I[UCTEiH, TIJIyTaMiHOBa U
acrapariHoBa KMCJIOTH, TUPO3HH, MPOJIIH, CEPUH, TIIyTaMiH, acliapariH.
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Hezaminni aminoxuciomu’ BaniH, JEUIUH, 130JICUIIMH, TPEOHIH, METIOHIH,
dbeninananin, Tpuntodad, (Gai3uH, TICTHANH, apTiHiH.

Xap4doBuii O1I0K, III0 MICTUTH BC1 HE3aMIHHI aMIHOKHUCIOTH, Ha3UBAETHCS
MMOBHOIIHHUM. AMIHOKHCJIOTA MAalOTh BEJIUKE O10JIOTIYHE 3HA4YeHHSI. BoHH He
TUIbKU BUKOHYIOTH POJIb 'OyAIBEIbHHUX OJIOKIB", 3 SIKMX MOOYyI0OBaHA MOJIEKYJa
OllKa, anme 1 € momepeJHUKaMHu OaraTboxX O10JI0TIYHO AaKTUBHUX CHOJIYK —
TOPMOHIB, MEIIaTOpIB HEPBOBOI cucTeMu 1 T.1. OKpeMi aMIHOKHCIOTH
BUKOHYIOTH PETYJISITOPHY POJIb — MK HUMM CHOCTEPIrarOThCs SIBUINA B3a€EMHOT
aKTUBAllll 1 MPUTHIYEHHS MPU BKIIOYEHHI O CKJIaAy OLIKOBOI MOJIEKyIH. Y
JESKUX BUMAJKAX BOHM CIIyXaTh €HEPreTUYHUM MaTepianioM ado J1KapChKOIO
PEYOBHUHOIO.

2.1 XimiuyHi BJaCTHBOCTI aMiHOKHMCJIOT

OcKUIbKM BIIACTUBOCTI OUIKIB 0araTo B YOMY BH3HA4YalOThCA XIMIYHUMH
BJIACTUBOCTSIMU aMIHOKHUCJIOT, JOUUIBHO OLIbII AOKIQJAHO 3yNUHUTUCA Ha iX
KHCJIOTHO-OCHOBHUX BJIACTUBOCTSIX. AMIHOKHUCIOTH MAlOTh JOCUTh BHCOKY
XIMIYHY aKTUBHICTh. SIK 1 KapOOHOBI KHUCJOTH, MOXIAHUMHU SIKMX BOHHU €,
aMIHOKHUCJIOTH JUCOIIIOIOTh Y BOJHOMY pO34YMHI. Bigmieriodu OJuH 10H
[aporeny (mpoToH), KapOOKCHIILHA TPYIIa YTBOPIOE aHIOH:

R—CH—COOH - R—CH—COO- 4 H*.
| |
NH, NH,

BonHowac amiHorpynma Moe€ TMpPUETHYBaTH MPOTOH 3 YTBOPEHHSIM
KaTioHa!

R—CH—COOH +- H+ - R—CH—COOH.

\ -
NH, NH;

[Ipotre xapaktep 10HI3aIlli aMIHOKHCIOT 3aJIeKUTh Big pH po3zumny. ¥V
JY’)KHOMY CEpEIOBUIIl MOCHIIOETHCS AUCOLIAIsl KapOOKCUIBHOI TpynH, a
aMiHOrpymna MPaKTHYHO HE JUCOLIIOE!

clﬂz_coor{ + OH- — CH,—COO" + H,0.
i
NH, NH,

MniumH

VY kuciomMy cepeoBUII, HABIAKH, BIAOYBAEThCS HOHI3alllsl aMIHOTPYIIH,
y TOM Yac sIK KapOOKCUJIbHA TpyNa HE TUCOLIIOE:

CH,—COOH -+ H*— CH,—COOH.
| i
NH, NH;
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3 HaBeIEHUX PIBHSIHb 0AYMMO, 1110 B JIY’KHOMY CEpEJOBUIIl aMIHOKUCIIOTA
ICHY€ y BUIJISI/I1 aHIOHA, Y KUCIIOMY — y BUIJISIAL KaTioHa. B enekTtpuyHomy modi
aHIOHU 1 KaTIOHU OKPEMUX aMIHOKHUCIOT OyJyTh PyXaTUCh BIJIMOBIIHO /10 aHOJa
1 kxaroma. Ilpum nesxomy mnpomibkHOMY 3HaueHHI pH Moxxe BinOyBatucs
OJIHOYACHA Jucolianisi KapOOKCHIBHOI 1 MpPOTOHI3alls amiHHOl TIpyn. B
pe3yibTaTi yYTBOPIOETHCS OIMOMSIpHUEA 10H (UBITTEp-HOH), 3arallbHUN 3apsin
SKOTO JIOPIBHIOE HYIIIO:

CH, —COOH —» CH,—CO00-,
| |
NH, NHj

Takwuii 3MilIaHN 10H HE TEPEMIIIYETHCS B €JIEKTPUUHOMY TOJI1. SHAUeHHS
pH, npu saxomy monekynra amiHOKuUciomu He Mac 3apsaody, HA3UBAEMBCSL
[30€1eKMPUYHOI0  MOYKOI0 amiHoKuciomu. Buxoasun 3 BHILEBHUKIAAECHOTO,
aMIHOKHCJIOTH BapTO pPO3IIAaTH SK am¢pomepni enexmporimu. BoHu
B3a€MOJIIIOTH 3 JIyraMHu:

R——CiH—COOH + NaOH -» R—CH—COONa - H,0,
|
NH, NH,

3 KUCJIOTaMHU.
R—CH—COOH + HCl - [R—CH—COOH | - CI-,
NH, [ J

| |
NH,*

Kpim Toro, BOHM MOXKYTh YTBOPIOBATH CKJIaHI eipu:

Py
R—CH—COQOH + C,H,0H—+ R—CH—C7
L

| NO—C,H
NH, NH, s

1 H,0.

XapakTepHUMU JUISI aMIHOKHUCJIOT € peakili JeKapOOKCHIIIOBaHHS 1
J€3aMIHYBAHHS:

R—CH—COOH — R—CH,—NH, + COy;

|
NH,

R—CH—COOH -+ H,0 -~ R—CH—COOH + NHj.

| |
NH, OH

BoHu Takox B3a€MOJIIOTH OJHA 3 OAHOIO 3 YTBOPEHHSIM AH-, TpH-
MOJIIIENTHIB.

0
CH,—COOH +CH,;—COOH - CHz—-C</’ /CH,—COOH + H,0.
l | l N
NH, NH, NH, |
H
OunenTtug
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3'eIHYIOYUCh TaKUM YHHOM MIDK COOOI0, aMIHOKHUCIOTH YTBOPIOIOTh
MOJIIMEPH1 JIAHITIOTH, SIK1 1 IBJIIIOTH COO0K0 OCHOBY Oy/I0BU O1LIKOBOT MOJIEKYJIH.

BuBuaroun Ouiku Ta HOpoAyKTH iX Tigponizy, O.f. JlaHuneBcbKHii
(1888p.) BusABHB, 110 Jy>KHI PO3YMHU OUIKIB MPH JOJaBaHHI JIO HUX PO3UHHY
cynbdaTry Mii 3a0apBiIOIOThCS Yy (ioneToBui komip. Takuil xe komip Aae i
CIIOJIyKa, fIKa YTBOPIOETHCS 3 JIBOX MOJIEKYJ CEUOBHMHM TMpPHU BIIUICIJICHHI
MOJIEKYJIU aMiaky, — O1ypeT, 3BIJKH 1 cama peakilisi oJep:kalia Ha3By Oiypemosoi.
Ha miacrasi nux ganux O.4. JlaHuneBcbKuid 3poOUB MPUITYIIEHHS, 1110 B OCHOBI
OynoBU OUIKIB JIEKUTH OlypeTroBa cTpykTypa. [IpoaykTu MOBHOrO TiIpOdi3y
OUIKIB He JaBaiu OlypeToBOi peakiiii, W0 CBIIYWIO MNpPO pPYWHYBaHHS
01ypeToBOi CTPYKTYpH.

NH NH
/ 2 / 2
F:(L hb___q-}
S \

N v L

NHiH;  -NH,
s c\zo

1

NH, NHg

CeyoBuHa Biypet

OTxe, MOXXKHA TPUITYCTUTH, IO OKPEMI aMIHOKHCIOTH 3'€THYIOTHCS MIXK
coboro 3a nmomomorow 3B's3ky —CO-NH-, skuii mi3Hilie cTaiu Ha3UBaTU
nenmuonum. BiH yTBOPIOETHCS B Pe3yybTaTl B3aeMOJli KapOOKCUIBHOI TpyIu
(COOH) onniei aminokuciot Ta aminorpymu (—NH,) iHmoi.

Ile mpunyuieHHs O0yno MiATBEPIXKEHO eKcriepuMeHTaibHO E. dimepom 1
fioro yunsmu. CunresyBaBmu nmoHay 200 menTusiB, y TOMYy YUCHI MOTINENTH,
IO CKIaAaeThes 3 19 aMiHOKHCIOT, BOHU JIOBENH, IO y OUTKaxX CHpaBli iCHYE
3B's130K, MoA10HUM OiyperoBoMy. Ha mouatky XX cr. E. ®imep cTBOpuUB
noninenmuoHy meopito  0yoosu Oi1Kig, BIANOBIAHO JO SIKOi 3aJIUIIKH
aMIHOKHCJIOT Y MOJIeKyJi Oinka 3'€JHYIOTbCSI MDK CO0OI MEeNTHUAHUMU
3B'I3KaMM, YTBOPIOIOYUU JIOBT1 MOJINENTUAM JAHIIOrTU. [ moninentuniB Oynu
BBE/ICHI MOBHI Ta CKOpoueH1 Ha3Bu. [Ipu moBHOMY HalilMEHYBaHHI MENTHUAIB y
Ha3Bl aMIHOKHUCIIOTH, 0 Oepe y4acTh B YTBOPEHHI MENTUIHOTO 3B'S3KY CBOEIO
KapOOKCUJIBHOIO TPYMOI0, 3aKIHYEGHHS -H 3MIHIOEThCA Ha -71. 3aKIHUCHHS
aMIHOKHCJIOTH, KapOOKCUJIbHA TpyHa $KOI 3aJIMIIAE€TbCS BUIBHOIO, HE
3MIHIOETHCS, HAMPUKIIAJ, TEKCANENTU I, 0 CKIAAAEThCSA 3 3aJTUIIKIB TIIIHUHY,
alaHiHy, TpPEOHIHy, BajJiHy, METIOHIHY 1 CEpUHy, Ma€  Ha3By
[IWIATIAH UITPEOHUTBATIIMETIOHIICEPHH:
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CH, CH,

N
CH, H ¢H H CH,OH
O | O f o
CH,—C?Z CH. N c” CH N ¢
L \NS \c< e’ \n~ \c< NcH” NN \cooH
2 | |
H © Chon H ¢ c':H2 h
! |
CH, CH,—8--CH,

[Ipy ckopoueHOMY HalMEHYBaHHI KOXHHUI aMIHOKHCIOTHUM 3aJIMILOK
Ha3UBA€THCS MEPIIMMHU TpboMa OyKBaMU HOro moBHOi Ha3Bu. HaBenenuii Buiie
rekcarnenTu] mo3HadaeTbes B Takui crnocio: ['mi—Ana—Tpe—Ban—Met—Cep. Tak
caMO TO3HAYalThCAd 1 BUIbHI aMIHOKWCIOTH; aMild aclapariHoBOi 1
[NIyTaMiHOBO1 KHUCJIOT — BiNnoBiAHO Acm 1 ['H, BoneiuuH — Ine, uuctein —
1/2 Luc.

TakuM 4YMHOM, OCHOBHUM XIMIYHUM 3B'SI3KOM y OUIKOBIM MOJIEKYNl €
MENTUIHUN, a00 KHUCIIOTOAMITHUN, 3B'SI30K MDK 3alHMIIKaMH aMiHOKHCIIOT. Llei
3B'I30K MILIHUH 1 HAJIEKUTH 10 KOBAJIEHTHOT'O TUIY.

[HmMM  BUIOM KOBaJGHTHOTO 3B'A3KY € Oucyiv@ioni 36'a3ku, 1110
YTBOPIOIOTHCS B pe3yiIbTaTi OKUCHEHHST SH-TrpyIl 3aMuIKiB IUCTETHY

R R Ii? lf?
' 0 0
NH é/ ITH o
[ 0 |
i/o NH 7 I\lIH
| | |
CH—CH,—SH-+HS—CH,—CH =35+ CH—CH,—$—5—CH,—CH
t |
NH T/O NH oA°
0 |
(l"/ ° NH 7 NH
\ | | |
R R R R

HucynedinHi  3B'I3KM  MOXYTh  BHHHMKaTH  MDK  OKPEMHUMH
MOJINENTUIHUMH JIAHIIOTAaMU B MICHSIX, J€ JBa 3aJHIIKA [UCTEIHY
pO3TalIOBaH1 OJIMH MPOTU OJHOTO, & TAKOXK MK 3aJUILIKAMU 1IMX aMIHOKUCIIOT B
OJIHOMY JIaHI[}031, KOJW TOJINENTUIHUNA JAHIIOT YTBOPIOE TMEBHI 3TUHU 1
cuipani. B iHmomy Bumanky Aucyiab(iIHI 3B'SI3KM YTPUMYIOTh CHEUU(IUHY
KOH(]Irypamio MNOJINENTUIHOIO JIaHIIora B MPOCTOpI, IO yTBOpWIIACS 3a
NIEBHUX YMOB ICHYBaHHs Ounka. CTIMKICTh OaraTbox OLIKIB 3HAYHOKO MIpPOIO
0oOyMOBJIEHa KUIBKICTIO 1 MIIHICTIO IUX 3B'A3KIB, SIK1 HIOM "TPOLIUBAIOTH
MOJIEKYJIM OKpeMHUX OUIKIB, HAJAl04d IM MIIHOCTI, HEPO3YMHHOCTI 1 T.A.
[IpuknagamMu Takux OUIKIB € KOJIar€H IIKIpH, OUIKM BOJOCCS, IIEPCTi, POTiB,
€JIaCTHH 1 T.[I.

Kpim nentunnoro i qucynb(diHOTO, y MOJIEKYI1 OUIKa iCHY€E tioHHull, ado
COMbOBUL, 3B'SI30K, SIKUM BUHUKAE MDK PIZHOMMEHHO 3apsPKEHUMU Tpymnamu
aMIHOKHMCJIOTHUX 3aJUIIKIB aclapariHoBOi 1 TJIyTaMiHOBOI KHCJOT, apriHiHy,
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mizuny 1 rictuguHy. Kinnesi 1 BuibHI -COOH 1 NHj- rpynmu MoxyTh
3HAXOJUTHCS B HOHI30BaHOMY CTaHi. B pe3ynbTaTi elneKTpoCTaTUYHOTrO
IPUTSTaHHA YTBOPIOETHCS 10HHUM 3B'A30K, SIKMM MOXXE 00'€IHYBAaTH BHUTKH SIK
OJTHOTO, TaK 1 PI3HUX MOJIMENTUIHUX JTAHITIOT1B!

R

. f
el A
SR
| P |
: (EH_CHQ—CHQHC:O— i : HaN‘(CHQL"?H i
I C=
=0 O ] N L
TH C=0

|
R R

[lopsan 13 3araibHUMHM B MOJIEKYJl OUIKa ICHYE 800He8uUll 36 530K, KU
YTBOPIOETBCSI MIDXK YaCTKOBO €JEKTPOHEraTUBHUMHM atoMaMu OKcHUreHny
KapOOHUIy OJHOTO NENTUAHOTO 3B’A3KY 1 YaCTKOBO €JIEKTPONO3UTUBHUM
atoMoM ['imporeHy iMiHHOI Trpynu 1Hmoro. BongHeBuil 3B’S30K, SK 1
TUCybQ1IHUN, 3’ €AHY€ MOMINENTH/IHI JTAHIIOTH 200 TX OKpeMi IUISHKH:

m/ \t-o
\ ¥
C=0 HN

RHJY %HR
\ /
N=H-+0=C
/ \

o=C NH
\ /
CHR RHC
/ \

HN C=0
\ /
C=Q0 ***H-=N
/ \

Bonuewuii 3B'130k HabaraTo cialiiuii, HiXXK NENTUAHUN, TUCYIb(ITHMN Ta
10HHMM. AJie, OCKIJIBKA B YTBOPEHHI IIbOTO 3B'SI3Ky O€pyTh y4acTh BCl MENTH/IHI
3B'SI3KM, OUIKOBa cucTeMa Ha0yBa€ MaKCHUMaJbHOIO CTYINEHS HAaCH4YE€HOCTI
BOJHEBUMU 3B'A3KkaMu. TOMY BOHM HaOyBalOTh YK€ BEJIMKOTO 3HAYEHHS B
cTabuti3anii O1IKOBOT MOJIEKYJIH.

Po3rnsiHyTi  XiMIYHI 3B'I3KM  MalOTh YITKO BHUPAXKEHUN MOJAPHHUI
xapakrep. OpHak y OUIKaXx ICHYIOTh BYIVIEBOJHEBI paJMKald TaKUX
aMIHOKHCJIOT, K ajaHiH, BaJliH, JIULHH, 130JeHIIuH, (PeHIananid, TpunToda,
K1 HE HECYTh €JIEKTPUYHOTO 3apsiy 1 He PO3UMHAIOThCA y Boal. Paaukanu mux
KHCJIOT Ha3uBaroTh rigpododunmu rpynamu (—CHjz , —C,Hs 1 T.1.). Mk Takumu
rpynaMy Tak0XX MOXKYTh BUHUKATH CHJIM B3aEMHOTO MPUTSKIHHS, B PE3YJIbTaTi
YOTO YTBOPIOETHCS CHAOKUM 2i0podoonuti 36'130K:
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Bracmigok TOro, mo MOJIEKYJM BOJM BHUIITOBXYIOTH TipodoOHi
pajvKail 3a3HAYEHUX AaMIHOKHCIOT 3 OUIKOBOI MOJEKYJIH, YTBOPIOETHCA
CUCTEMA, IO Harajye KoOJIOIAHY YAaCTHHKY, BCEpPEIUHI SKOI pO3MIIIEHA
riipodoOHa, 30BHI — riipodiibHA YACTUHU MOJEKYJIU OuIKa. 30JMKEHHS X
pagukaiiB 0OOyMOBJIEHO XapakKTepoM B3aeMoOii TriApodoOHUX TPyl 3 BOJOHO,
MOJIEKYJIH SIKO1 YTBOPIOIOTh CTPYKTYPY, 1110 HAraaye KPUCTAIH JIbOTY.

HeoOxinmHO BiA3HAYMTH, IO CIA0KI XiMidHI 3B'I3KH (€JICKTpOCTATHYHA
B3aemo it Mk BiTbHHMU 1 KiHIIeBUMU NH; 1 COOH-rpynamMu, BoiHEB1 3B'S3KH,
a TakoX TimpodoOHa B3aEMOisA) BIMIrPAlOTh BAXKIHMBY POJb y MIATPUMAHHI i
cTabinizailii cTporo BU3Ha4eHO1 KOH(PIryparii OUTKOBOT MOJIEKYJIH B TPOCTOPI.

B wumamuenomy cmani (crani, mnpu sKoMmMy OLIKM BHKOHYIOTH CBOI
Olomoriuni (yHKIT) MoJeKyja OlIKa Mae XapaKTepHy JJIs Hei MPOCTOPOBY
CTpyKTYypy (kKoH(pOpMamiro). 3alexHOo Bix KoHpopMmalii, TOOTO XapakTepy
pO3TalllyBaHHs MOJIMENTUAHOTO JIAHIIOTA B MPOCTOpPI, a00, IHIIUMU CIOBAMH,
Bl (GopMu MOJIeKysl OUIKM MOKHA PO3MOAUIMTH Ha JBI BEIUKI Tpynu —
¢GiOpunspal 1 noOynsipui.  [lominenTuaHi JaHUOTH  @ibpunapuux OLIKiG
PO3TAIIOBYIOTHCS MApajieIbHO OJUH OJHOMY Y3JIOBX OJHIET OCl, CTBOPIOIOUU
JIOBI'l HUTKOMO/10H1 BOJIOKHA — (hiOpuiau. BoHM € OCHOBHUMHU CTPYKTYpHUMH
€JIeMEHTAMH CIIOJYYHOI 1 KICTKOBOi TKaHWH, KOJAareHy CYXOXKWJlb, POTOBUX
YTBOPEHb, HIKipH, HITTIB, Mip'd, Bojoccs. Lle cTiiiki peyoBUHM, HEPO3UMHHI Y
BOJI1 1 PO3BEJICHUX COTLOBUX PO3UMHAX.

I nobynapui Oinku XapakTepu3ylThCs CchEepuuHOr0, abo TI00YISIPHOIO
CTPYKTYpOIO, MOJINENTU/IHI JAHIIOTH SKUX 3TOPHYTI B KOMIIAKTHI YTBOPEHHS,
10 HAraayrTh GopMy KyJdbkH (rmo0ynu). Takux OUTKIB B OpraHi3Mi 3HAYHO
Oubie, HOK QiOpwisipHUX. Jlo HUX HajexkaTh Maiike BCl BIAOMI Ha el yac
dbepMeHTH, a TaKOXX AaHTUTULIA, JESKi TOPMOHU 1 OUIKH, IO BHKOHYIOTH
TPAHCIIOPTHY (QYHKIIFO (reMOrIo0iH, albOyMiH CHPOBATKU 1 T.1.). BiibmicTh
rII00YJIIpHUX OLIKIB PO3YMHHI Y BOJI 1 JIETKO TUPYHAYIOTb.

Jlesiki OUIKK 3aliMarOTh MPOMDKHE MOJIOXKEHHS. Sk 1 PiOpuiiapHi, BOHU
CKJIQJIAl0ThCSl 3 HUTKOMOAIOHUX CTPYKTYp, B TOH ke 4yac, Noi0HO MI00yIsIpHUM
OlIKaM, PO3YMHHI y BOJIHMX COJIbOBUX pO3uMHax. JlJisi BU3HAUEHHS PI3HUX
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PIBHIB CTPYKTYpHU MOJIEKYJ OUIKIB KOPUCTYIOThCSA TMOHSTTAMH [EPBUHHOT,
BTOPUHHO1, TPETUHHO1 1 Y€ TBEPTUHHOI CTPYKTYP.

Ilepsunna cmpykmypa XapakTepusye SIKICHUA aMIHOKUCJIOTHHM CKiIaja
MOJIMENTUIHOTO JIAHLOra, KUIBKICTh AMIHOKMCJIOTHUX 3aJIULIKIB Yy HBOMY,
3B'I3aHUX MENTUIHUMHU 3B'A3KaMU, 1 TOPSAJAOK YEepryBaHHS LMX 3aJIMIIKIB. [{aHa
CTPYKTYypa Ja€ ysIBICHHS MPO PO3MIIIEHHS MOJIEKYJIH Ouka B TuiomuHi. [Ipore
3HaHHS TIEPBUHHOI CTPYKTYypHU OLIKAa HEJOCTATHHO IJisi YSIBIEHHS MpO HOro
noBHy OynoBy. HacnipaBai mosiekyna Oijika HE JI€XKUTh B OJHIN MJIOIIHHI.

Bmopunna cmpykmypa — @opma OUIKOBOrO JaHIfOra, cmocio
PO3MIIIIEHHS. MOr0 B MPOCTOPI — 3HAYHOIO MIPOIO BHU3HAYAETHCS YMOBAMH
cepeloBUINla, VY SKOMY 3HaXOAUTbCA OLIOK, a TakoX OCOOJUBUMU
BJIACTUBOCTSIMU 1 OYJI0BOIO MENTUAHOTO 3B's13KY. BuBuaroun iOpusisipHi OUIKH,
JI. Ioninr 1 P. Kopi BcTaHOBUIIM OCHOBHI NTapaMeTpy MENTUIHOTO 3B'A3KY, SIKUIl
OJIM3BKUI 32 CBOIM XapaKTEpPOM JO0 MOJBIMHOTO 1 BUIbHE OOEpPTaHHS MO HbOMY
HemoskauBe. Yotupu aromu nentuanoro 3s's13ky (O, C, M, N) i aBa a-Byrieiesi
aTOMHU pO3TAaIllOBAaH1 B OAHIN mionuHi, a atoMu Okcureny 1 ['imporeny — y
MPAHC-NOJI0JHCeHHI BIMHOCHO MENTUAHOrO 3B's13Ky. KpiMm Toro, Oynu BU3HAUYEHI
TaKOX KyTH M1 OKPEMUMH aTOMaMHU.

BukopucToBytoun oTpuMaHi JaHi Mpo CTPYKTYpPy MENTUIHOTO 3B'S3KY,
JI. Tlomiar 1 P.Kopi moOymyBamm Mojemi KOPOTKHUX MENTHAIB 1 JIMILIH
BHCHOBKY, 110 MOJINENTUAHUNA JAHIIOT SBJISIE COOOK0 JOBTHMM psii IUIOLIWH,
PO3IUIEHUX MK CO0OI0 O-BYIJICLIEBUMH aToMamH, a00 METUJICHOBUMH
MicTKkaMu. ToMy MEpBUHHY CTPYKTYpY OUIKOBOI MOJIEKYJU OUIbII TOYHO MOXHA
300pa3uTH K JOBTUM JIAHIIOT, IO CKJIAAAETHhCS 3 BEIMKOI KIJTBKOCTI TIJIOIIUH
MENTUIHUX 3B’SI3KIB, O SAKUX M1 MEBHUMH KyTaMU NPUEIHYIOTHCA pPaguKalu
BiamoBigHuX aminokucior. (Puc. 1.1)

BcranoBuBim mMoxiauBi micusg ooeptanb, [loninr 1 Kopi aidnum iHmoro
BA)KJIMBOTO BUCHOBKY: HAMMPOCTIIIOK MPOCTOPOBOIO CTPYKTYPOIO MENTUIHOTO
JAHLIOTA € chipalib. Y CTPYKTYpl, Ha3BaHIA O-CHIPaJIII0 1 XapakTepHIA aJis
O-KE€paTUHIB, OJMHUIICIO, 1110 MEPIOJUYHO MOBTOPIOETHCA, € BUTOK. BiH 3aiimae
y310BXk oci 0m3bko 0,54 HM 1 HA3UBAETHCS Beukum nepiodom cnipani. Ha ogma
BUTOK mpunagae 3,6 aMiHOKHCIOTHI 3aauiku. OQuH TaKuH 3aJIMIIOK 3aliMae
0,15 am 1 sBasie cobor0 manutl nepiod a-cmipaini. Taka o-cripalbHa CTPYKTypa
NENTUIHOTO  JIAHILIOTa MPUIYCKAE  YTBOPEHHS  BHYTPIIIHBOJAHIIOTOBUX
BOJITHEBHX 3B'SI3KIB MK BUTKaMH cripaii. BcTaHOBIEHO, 1110 BOHU YTBOPIOIOTHCS
MK atoMamu ['iaporeny, 3B'13aHUMH 3 €IEKTPOHETAaTUBHUM aToMoM Hitporeny
OJIHOTO TENTUIHOTO 3B'A3Ky 1 atomMoM OKcUreHy KapOOHUIBHOI Tpymnu
YETBEPTOTO 32 UEProk0 3AIHIIIKY.

[Ipy 1bOMYy KOXHHUM NENTUAHUN 3B'S30K JaHIOra Oepe ydacTh B
YTBOPCHHI BOJHEBHX 3B'SI3KiB (IIEPIIUH 3 YETBEPTUM, APYTUN 3 T'ATUM, TPETil 3
IIOCTHUM 1 T. JI.), TaK IIIO BCS CHCTEMa MaKCHMaJbHO HaCHYCHA IIUMH 3B'I3KaMHU.

(Puc. 1.2)
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Mo>kMB1 TaKOX 1 1HILI COCOOM CHIPaIbHOTO YIIAKOBYBAHHS NENTUIHUX
JAHLIOTIB, TMpOTe  o-ChipalbHa  KOH(Iirypamis HaiOuibm  crabiibHA.
[lepenbavaeThes, 1m0 Takoi GOpMH MENTHIHI JIAHIIOTH HAOyBalOTh JIOBUIBHO,
OCKIIBKM BOHa Ma€ HaWMeHIly BUIbHY eHeprito. Ha 1neil uyac HameBHe
BU3HAYECHO, 110 (QiOpUiIspHI OUIKHM, SKi HallexaTh 1O O-KepaTWHIB (Boyoccs,
IIePCTh, POTOBI YTBOPECHHs, HITrTi, IIKipa, mip'ds 1 T.J.), CKIATAlOThCI 3
napajeibHO PO3TAlIOBAaHUX TMENTUIHUX JIAHIIOTIB, 10 MAIOTh O-CIIPAIbHY
KoHpirypanito. Ciia 3a3HaYUTH, [0 YTBOPEHHS CTIHKOI a-Cripalil 3aJIe:KUTh BiJl
NpUPOJIA 1 MOCHIAOBHOCTI aMIHOKHUCIOTHHUX 3alMIIKIB y JaHio31 Ta pH
CepeIOBHUILA.

Kpok cmipani 1 3MillleHHS Yy pO3paxyHKy Ha OJIMH aMIHOKUCJIOTHUH
3aJIMINOK BianoBixaTh Benukomy (0,54 M) 1 mamomy (0,15 am) mepiogam.

JloOpe BuBuUeHa ¥ iHImIA (opMa PO3MINIECHHS MNENTUIHOTO JIAHIIOTa B
npoctopi. Bona oxepxana Ha3By [-koHopmaiii 1 Ma€e BUTATHYTY
surzaronofiiony  ¢opmy. IlapanenbHi JaHIiord, MO 3HAXOASThCA B
B-xoHdpopmMmarii, 3B'A3yOTbcs MK coOoto momepeunumu  (Puc.  1.3)
MDKJIQHIIOTOBUMU  BOJIHEBUMH  3B'SI3KaMH 1  YTBOPIOIOTb  CHIPYKMYPY
cKkanaouacmoi cnipaii.
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Puc. 1.3

Takum 4YWHOM, BTOpPUHHA CTPYKTypa OIIKOBOi MOJIEKYJIH — II€ Taka
KOH(]Irypaliss HenTUIHOTO JaHIIora B MPOCTOpl, IO sBIsE€ coO0w Gopmy
cripani abo CTPYKTYpy CKJIaquacToi cmipaii. BTopuHHaA CTpyKTypa € BHUIIOIO
dbopmoro opraunizanii s GiopusspHUX OLIKIB.

CrnipanenonioHy, ad0 BTOPUHHY CTPYKTYypy OLIKa MOXHa IO-pI3HOMY
po3micTuTu y 00'eMi. Criocid ynakyBaHHS BTOPHUHHOI CTPYKTYPH 3 YTBOPEHHSM
KJIyOKIB p13HOMaHITHOI (DOPMU HA3UBAIOTh mpemuHHow cmpykmypoio. lle e
ONbII BUCOKHM pIiBEHb OpraHizaili MOJEKYyJ OUIKIB XapakTepHUU s
ro0ysipHuX OUIKiB. TpeTUHHA CTPYKTypa AOCHUTH CKJIAJHA, 1 ii BUBYEHHS Ma€
neBH1 TpyaHoIIl. TomMy Ha el yac 1sl CTpyKTypa J0Ope BUBUEHA JIJIsl HEBEJIUKO1
KIJTBKOCT1 OLIKIB.

IcToTHY poJib B YTBOPEHH1 TPETHUHHOI CTPYKTYpPHU BIAITPalOTh BOJHEBI 1
mucynb@igHl 3B'A3KH, SKI CHPUAIOTH 1i yTBOPEHHIO, a TaKOX HAasSBHICTb
JIOKaJIbHO HECTIMKUX MICIb, Y SIKUX O-CIipalib MOXKE€ 3rMHaThUCs. Sk mpaBuio, y
MICIISIX 3TMHIB MENTUIHOTO JIAHIIOTA 3HAXOASITHCS 3aJIUIIKU MPOJIIHY, a TaKOX
aMIHOKHCJIOTH, $IKI HE 3JaTHI JIETKO YTBOPIOBaTH O-CHIpajibHI CTPYKTYpH,
HaMpUKJIaJ, 130JCHIIMH a00 CEpUH Ta aMIHOKHCIIOTH, O19H1 JAHIIOTH SIKUX MPH
pH = 7,0 marotre ogHaKoBi 3apsau. Pagukany TakuX KHCIIOT, BiAIITOBXYIOUHCH
OJIMH B1Jl OJTHOT'O, MOPYIIYIOTh CHIpaji3allifo JIAHI[IOTa, YHACIIOK YOro B IHUX
MICHSIX MENTUAHUN JaHIIOT JIETKO 3TUHAETHCS. BBaxkalTh, 110 TpPETUHHA
CTPYKTypa BUHHUKA€ aBTOMATUYHO B Pe3yJIbTaTlI B3a€EMOJIl aMIHOKHCIOTHHX
3QJIMIIKIB 3 MOJEKyJdaMu po3uuHHUKa. [Ipu upomy rigpodoOHI pagukanu
«BTATYIOTBCSI»  BCEpPEJIMHY OUIKOBOI MOJEKYJIH, a TiIpoduibHl TpyIu
OpIEHTYIOThCA B OIK po3uMHHUKA. B Takuil crocid (popMyeTbcsi KOMIIaKTHA
MoJieKyia OulKa, BCEpeIMH] SIKOro MPAaKTUYHO BIACYTHI Mojiekynau Boau. Lle
MPU3BOJUTH JO CTBOPEHHS EHEPreTUYHO BUTIAHOT KoHGopmalii OLIKOBOI
MOJIEKYJIH.

binkom 3 100pe BHBYEHOIO TPETUHHOIO CTPYKTYpOK € MIOIJIOOIH.
Hocnimkenns, npoeaeHi Jx. Kenapro pa3om 13 cniBpoOITHUKaMHU, TOKa3aiH,
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[0 MOJEKyJda MIOTJI00iHy CKIAa€ThbCsl 3 OJIHOrO TMENTHAHOTO JIAHIIOTa,
3aKpy4eHOro B cCHipadb. Y MICHSIX 3THHIB, J€ CHipaii3aimis BiJCYTHS,
3HaXOAUThCA TmponiH. llenTuaHui naHIlor MIOTJI00IHY Harajaye JoBrY,
XuUMepHoi popmu «koBOacy». Taka crneuudiuHa CTpyKTypa, IO BHUHHUKA€E B
pe3yabTaTi CKpyYyBaHHS 1 3TUHAHHS, 1 Ha3UBAETHCS TPETUHHOIO CTPYKTYPOIO
miorno0iny( Puc. 1.4; 1.5)

Puc.1.5

[Ile OuTbll BHCOKMM pIBHEM Oprasizaiii OUIKOBOi MOJEKYJIU €
yemeepmunna cmpykmypa. BoHa BUHUKae B pe3ysbTaTl acouiaiii JeKLIbKOX
MENTUTHUX JIAHITIOTIB, 10 MAIOTh NEPBUHHY, BTOPUHHY 1 TPETUHHY CTPYKTYPH.
[HmuMu  cmoBamMu, JaHWM pIBEHb OpraHizailii sBjiAs€ co00 00'enHaHHSA
JEKUIbKOX MENTUIHUX JIAHIIOTIB 3 TPETUHHOIO CTPYKTYPOIO B OJHY BEIUKY
MOJIEKYTTy, MoJIeKyJsipHa Maca skoi Bxke mnepeumrye 50000. Taki Oimkm
HAa3UBAIOTHCA oJicomepamuy. KoXHUN TENTUAHUNA JIAHIIOT, [0 BXOIAUTH [0
CKJIaJly OJIITOMEPHOTO OlIKa, HA3UBAETHCS NPOMOMEpPOM, K1 00'€ THYIOUUCH,
YTBOPIOIOTH ¢y00ouHuyi. lluM TepMiHOM MO3HAYalOTh (DYHKIIOHATHLHO AKTUBHY
YaCTUHY oOJiroMepHoro Ounka. TakuM YWHOM, YETBEPTUHHA CTPYKTypa
XapaKkTepHa 151 OJITOMEPHUX OLIKIB.

Knacuunum npuknagom ojiromepa, abo OuUlka 3 YETBEPTUHHOIO
CTPYKTYpOIO, € reMOoryio0iH. bikoBa yacTuHa oro MOJEKyJH, sika HAa3UBAETHCA
rII00IHOM, CKJIAIa€ThCsl 3 UYOTUPHOX MPOTOMEPIB — JABOX 1ICHTUYHUX
O-JIAHIIOTIB 1 JIBOX 1EHTUYHMUX [-JaHUIOTIB, 0- 1 B-JlaHIIOrd, 00'€IHYIOYUCH
MOTNIAPHO, YTBOPIOIOTH JIBl Mapyd CyOOJMHHUIIb, Ha SIKI MOXE JIHCOIIIOBATH
MOJIEKyJIa TeMOTTI00IHY.

TakyuM 4YWHOM, MOJIEKYyJIa TEMOTJIOOIHY CKJIAJa€ThC 3 HYOTUPHOX
MENTUIHUX JIAHIIOTIB, SKI HIUTBHO YHAKOBaHI pPa3oM 1 YTBOPIOIOTH €IUHY
IOOYJSApHY CTPYKTYpy. MK OKpeMUMH JIQHLIIOTAMU HEMa€ MIIHUX
KOBAJIGHTHUX 3B'SI3KIB, MpPOTE€ BCS MOJEKyJa Ma€ BHCOKY CTaOLIBHICTD

(Puc. 1.6).
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Monekyna CyboauHuys CybBoaunHuus
remornobiHy

Puc.1.6

BcTranoBneHo, 1m0 3a CBOEID TPETUHHOK CTPYKTYpPOIO O- 1 [B-JIaHIIOTH
ny’ke MOJiI0H1 TPEeTHHHIM KOHQIrypailii €IuHOro JaHimpra miornooOiny. lle
CBIIYUTH MPO T€, 110 AaHa O10J0rivyHa PYHKINS [UX ABOX OLUIKIB, siKa MOJSITaE B
iX 3IaTHOCT1 3BOPOTHO 3B'I3yBaTU KUCEHb, MOSICHIOETHCS MOAIOHICTIO TPETUHHOT
CTPYKTYypHU iX NENTHUAHMX JaHIorie. Ha 3akiHueHHS HEOOXIAHO IIe pa3
MIJKPECIUTH, 110 BTOPUHHA, TPETUHHA 1 YETBEPTHUHHA CTPYKTYpU OLIKOBUX
MOJIEKYJ1 BHU3HAUAIOTHCA aMIHOKUCIOTHOIK  TOCIHIJIOBHICTIO  MNEMNTHUIHOTO
JAHIIOTa, TOOTO TMEpPBUHHOIO CTpyKTyporo. Kpim Toro, xoudirypais
MEeNTUIHOTO  JIAaHI[IOTAa  BU3HAYAETHCA  TAKOXK  po3MipoMm, ¢dopMow 1
MOCJIIIOBHICTIO po3TallyBaHHs R- rpyn aMiHOKHUCHOT.

Jlst ko>kHOTO OlTKa XapakTepHa, MPUHAWMHI, OJJHAa TPUMIPHA CTPYKTYpa,
B SIKI BiH CTaOUILHUHM 1 MpOsIBIIA€ O10JOTIYHY AKTUBHICTH 3a (P1310JOTTUHUX
ymoB  (temmeparypa, pH). 1lg cTpykTypa Ha3WBAa€TbCS  HAMUBHOIO
KoHghopmayiero Oinka.

2.2 Dizuko-xiMiuHi BJIACTHBOCTI OLJIKIB

Oxkpemi ¢i3uyHl 1 XIMIYHI BJACTUBOCTI O1IKIB MOMI0HI 10 BIACTUBOCTEH
aMIHOKHMCJIOT. bBimblIicTh 3 HUX PO3YMHHI Yy BOAl 1 € aM(pOTepHUMU
eJeKTpoiTaMu. SIKIO B3ATH O yBaru, IO B CKjiajl OUIKIB 3aBXKIU € BUIbHA
NH,-rpyna nepmioi aminokuciaoru 1 COOH-rpyna ocTaHHbOI, TO, CXEMaTUYHO
300pasuBim Monekyny NH; — R — COOH 06inka, MoXHa BiI3HAYUTH ICAKY
MOI0HICTH 3 OY/I0BOIO aMIHOKHUCIOTH

NH
(R'—CH/ N bon)

paauKai sIKkoi B MOJIEKYJII OLIKa 3aMIHEHO MENTHIHHUM JIAHLIOroM. B myxHOMY
CepeloBUIIl BlIbHA KapOOKCWIbHA Tpyna OUIKa JIETKO BIiIICIUTIOE MPOTOH 1
OUIKOBa MOJIEKYJa HA0yBae HEraTUBHOIO 3apsy:

NH, /NH2

R +4OH—-R 4+ H,0.
N\ COOH \coo-
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B enexkTpuuHOMY MOJ1 Takuil OUIOK pyXaeThbCsl B HAPSIMKY /10 aHoda. Y
KHCJIOMY  CEpElIOBHMINl, HABMakW, JUCOIlallis KapOOKCHJIbHOT  TpYIH
MPUTHIYYETHCS, ajle IPU [IbOMY NMPOTOH NpueAHy€eTbes 10 NH,-rpymu:

NH, NHj
R +H*—>R .
\COOH \COOH

B pesyapTaTi Mosiekyna  OUIKa  3apsXKAETHCS  MO3UTHUBHO 1
NepeMillyeTbCsl 10 Karoga. TakuM 4YHMHOM, OUIKM MOXYTh YTBOPIOBATH
coJieno1i0H1 CIOJIYKH SIK 3 KUCJIIOTaMU, TakK 13 JIyTaMH.

IIpu neskomy npomiknomy 3HaueHH1 pH rpynu -NH; 1 -COOH MoxyTb
B3aEMOJIATH MDK C000I0, TOAl CcyMa 3apsjaiB JOPIBHIOE HyIIO. binku
3QJIUIIAIOTHECA HEPYXOMUMH B €JIEKTPUYHOMY TOJI1 1 HECTIMKI B po3uuHi. SK 1
JUIsL aMIHOKHUCJIOT, Take 3HaueHHs1 pH Ha3uBaeThesa isoenexmpuunoro moukoro 1i.
[30enexTpruyHa TOUKa € OAHIET 3 TOJOBHUX XapaKTEPUCTUK OUIKIB. 3HAIOUM i,
MOXKHA Harepea BU3HAYUTH iX sAKicHUM ckian. Tak, skmo 1; mopiBHroe 10, To
OUTOK MICTUTBH 3HAYHYy KUIBKICTH AaMiHOMOHOKapOoHoBuX kuciotr (JIi3, Apr,
[ic) i Mae OCHOBHHWI XapakTep, HaBIakW, SKIo |; JopiBHIOE 1, OUTOK Mae
KUCJIOTHUM  XapakTep, OCKUIBKM B MOro CKJIajl MICTUThCA  OUIbIle
MOHOaMiHOIMKapOoHoBUX amiHokucioT (Imy, Acm). s OimbrmocTi OuIkiB 1
3HAXOJIUTHCA Y MeXax Bix 4 1o 7.

2.3 OcagxeHus OLIKIB

CriiikicTh OUTKOBOTO PO3UYHMHY 3HAYHOKO MIPOIO O0yMOBJIEHA HasSBHICTIO
MO3UTUBHOTO a00 HEraTUBHOTO 3apsay Ha OLIKOBI1M MOJIEKY1, BHACIIIOK YOTO
MOJIEKYJIH BIJIITOBXYIOTHCS OJTHA Bl OJIHOI 1 3HAXOATHCS B 3aBUCIOMY CTaHI.

[HmI010  BaXKJIMBOKO MPUYMHOIO  CTIMKOCTI OUIKOBUX PO3YUHIB €
riipodiibHI  BIACTUBOCTI OUIKIB, 3YMOBJICHI HAABHICTIO KapOOKCHIIbHUX,
aMIHHHX 1 TIIPOKCUIbHUX TpyI. [lossipHi MOJEKynu BOAM, MPUETHYIOUUCH O
(YHKIIOHAIBHUX TPYI, IO JHUCOIIIOI0TH, YTBOPIOIOTH HABKOJIO OUIKOBHX
YaCTUHOK T1JpaTHY OOO0JIOHKY, sIKa MEePEIIKOIKA€E TX 3IIUIMAHHIO.

BiacyTHICTh 3apsay 1 TiipaTHOI 00OJOHKH CTipUsi€ 30JMKEHHIO OUTKOBUX
MOJIEKYJI, B pe3yibTaTi 4Oro BOHU 3JIUIAIOTHCS MK CO000, 30UTBITYIOTHCS B
po3Mipax 1 BUIIQJalOTh B OCaja i J1€l0 BiacHO1 Baru. Lle siBuIile Ha3MBA€THCS
Koaz2yIAYI€ro.

Koarynsiiist Moxe OyTH 3BOPOTHOIO, SKIIO MICIs NPUIUHEHHS 111 SIKOT0Ch
YUHHHUKA, 1110 BHKJIWKA€E KOAryjsiito, OUIOK TIOBEPTAETHCS JO CBOTO
MONEpPeAHbOT0 CTaHy. JSKmo OUIOK, SKUW MPOKOAryiroBaB, HE MOXKE
MOBEPHYTUCSA y CBIA TMONEpeAHid CTaH, TO TOBOPSAThH MPO HE3BOPOTHY
KOAaryJsiito.
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[IpuknagoM 3BOPOTHOI Koaryisuii Moke OyTH OCaJKE€HHA OUIKIB
posunHamu  HedTpambHux cojedt  (NaCl, (NHy).SO4, NaySO,) pizHOi
KOHIIGHTpAIlii, $KE Ha3UBAETbCA BUCONIOBAHHAM. 3a3HAYEHI EJIEKTPOJIITH
HEUTPATI3YIOTh €JIEKTPUYHUN 3apsj OUIKIB 1 pYyHHYIOTh WOro TiApaTHY
000JIOHKY, B pe3yJbTaTi 4oro OUIOK CTa€ HECTIMKUM 1 BUNagae B ocal. llpu
JI0JIaBaHHI JI0 TaKOTO OCaay BOAM OLIOK 3HOBY NEPEXOIUTh Y POZUUMHEHUHN CTaH.
[Ipotiec, 3BOpOTHUMN KOATYIISAIIT, HA3UBAETHCS NENMUSAYIEIO.

He3BopoTHy Koarymdiilo BUKJIMKae BHUCOKa Temmeparypa. Ilpu
HarpiBaHHi OUIOK 3ropTaeThes 1 BUMAAae B ocajl. Taky K 110 BUKIUKAIOTh 1 COJIi
Baxxkux wmetaniB (Cu, Hg, Ag, Pb i in.). Bonu, B3aemomiroun 3 Oiakamu,
YTBOPIOIOTH HEPO3UUHHI Y BOJI1 KOMIUIEKCHI CTIONYKH.

KoHiieHTpoBaH1 HeopraHiuHi KUCIOTU: XJIOPUJIHA, HITpaTHA, cylb(daTHa -
1 Takl OpraHiuHl PEUYOBHHH, TakKl SIK CyIb(OCATIUIOBA, TPUXJIOPOITOBA 1
MIKPUHOBA KHCIIOTH, (eHois, QopmaniH, aleToH, TaKOX MalOTh 3JaTHICTb
BUKJIMKATH HE3BOPOTHY KOATyJIAIII0 OLIKIB.

3a3HaveHi YMHHUKH (TeMIiepaTypa, 0CaJUKCHHS COJIIMH BaKKUX METAIIB,
MIHEpaJbHUMHU KUCJIOTAMH W OpraHIYHUMH PEYOBHHAMH) BUKIMKAIOTH TIIMOOKI
BHYTpPIIIHI 3MIHM B CTpykTypl OunkiB. Ilopymryerbcss ix cnenudiuna
KOH(]Irypamis, B pe3yJbTaTl 4YOro XapakTEPHUM YUHOM 3TOPHYTUU
MONINENTUAHUNA JaHIIOT PO3rOPTAETHCS 1 YTBOPIOE BHUIIAJIKOBI, XAOTHYHI,
0e3najiHi et abo KIyOKu.

[Tpu upoMy 61710K BTpayae 010JIOTIYHY aKTUBHICTh. Taki BHYTpPIlIHI 3M1HU
B OynoBl Oinka, TMOB'A3aHI 3 BTPATOK MOro 0I10J0TIYHOI AaKTHUBHOCTI,
Ha3UBAIOThCA OeHamypayicto. B OLIbII MMPOKOMY IUIaH1 M JACHATYpAII€l0
PO3YyMIIOTh BTpaTy OUIKOM HOTO YHIKaJIbHOI KOH(QIrypaiiii, TOOTO BTOPUHHOI,
TPETUHHOI 1 YETBEPTUHHOT CTPYKTYP.

3anuIIaeTbCcsl JUIIE TEPBUHHA CTPYKTypa, SIKa YTPUMYETHCS MILIHUM
KOBAJICHTHUM MENTUIHUM 3B'SI3KOM. XapaKTEpPHOIO O3HAKOIO JIeHaTypalii O11Ka
€ 3HWXKEHHA WOro riApodUILHOCTI Ta PO3YMHHOCTI, B PE3yJbTaTi 4YOro BIH
BUMNIAJa€ B o0Ocal, TOOTO HEOOOPOTHO OCAIKYETHCSI 3 po3duHy. Tomy
JICHATypallil0 MOKHA PO3TIIAIaTH SIK HE3BOPOTHY KOATYJISIIII0
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Ha pucynky 1.7 moka3zaHo aeHaTypallito TJIoOyJspHoro Ouika. binku
MalTh TaKOX 1 1HIII XapaKTepH1 BJIACTUBOCTI. PO3UMHSIIOYMCH Yy BOJi, BOHH
YTBOPIOIOTh KOJIOIOHI pO3uYuHU, SIKI MaOTh HHU3bKUW OCMOTHMYHHUHI THUCK.
KonoigHi po3unHu OUIKIB 3BUYAHO HEMPO30pi, 3/1aTHI PO3CIIOBATH MPOMEHI
ceimia (edpext TiHmans) 1 omajecIiloBaTH — B MPOXIAHOMY CBITII BOHH
Ha0yBarOTh YEPBOHYBATOI0 3a0apBJIEHHS, Y BIIOUTOMY — CUHBOTO.

Uepe3 BenMKi po3Mipd MOJEKYJ OUIKM MaiKe HE MPOHUKAIOTh 4Yepe3
KIITUHHY MEMOpaHy, a TaKoX 4epe3 MopH Kojoiwo 1 uenodany. biaku mMaroTh
BEJIMKUI cTyniHb HaOyXxaHHs 1 3B's13y10Th 017151 80-90% yciei Boau B opraismi.
Jlnst OLMKIB XapaKTepHUN psAll KOJLOPOBUX PEaKIlid, KOTPUMHU KOPHUCTYIOTHCS
JUIS X BUSBIICHHS 1 KUIBKICHOTO BHM3HA4YeHHs (KCAHTOIPOTEIHOBa, OlypeTORa,
HIHTHJPUHOBA Ta 1HIIII).
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Jlekuis 3 bioJsioriuna posb 0iIkiB B opranizmax rigpo06ionTis

3.1 Knacudikamis 6ijkiB

3a XIMIYHOIO CTPYKTYpPOIO KOMIIOHEHTIB BC1 OUTKH IUIATHCA HA /1Bl BEIUKI
rpynu: npocmi Oinku, ab0 TPOTEiHU, sIKi MOOYTOBaHI TIIBKU 3 3alUIIKIB
aMIHOKUCJIOT, 1 cKIaOHi Oinku, ab0 MPOTEigu, IO CKIAJAIOThCA 3 IMPOCTOTO
O1JIKY 1 3B'13aHOI 3 HUM SIKOICh CIIOJIYKH HEOLJIKOBOT IPUPOIH.

IIpoTeinn NoAUISAIOTHCS HA TPYINH 3aJIEKHO B1Jl iX PO3ZUMHHOCTI B PI3HUX
PO3YMHHUKAX: albOyMIHHW, TJOOYJIHM, TICTOHU, NPOTAMIHU, MPOJIAMIHH,
TIIIOTENIHY, a TaKoXK (PiOpussapHi Ouku: (1OpUHOTEH, MIO3UH 1 aKTHH.

Anvbyminu no0pe PpO3UMHSIOTBCA y BOJ1 ajie HE PO3UMHSIOTHCS B
HACUYEHOMY PO34MHI Cyibhary aMoHII0. AJNBOYMIHHM XapaKTepU3yHOThCS
MIJBUIIIEHUM BMICTOM JIEHIMHY 1 JTyX€ Majol KUIBKICTIO DiinuHy. Jlyxe
MOIIMPEH] Yy TBAPUHHOMY 1 POCIMHHOMY CBITi, MalOTh BIJIHOCHO HEBEIUKY
MOJIEKYJISIPHY Macy, 130€JIeKTpUYHA TOYKA IUX OLIKIB CTAHOBUTH MPUOIU3HO
pH = 5. BoHu € CklIagoBUMH KOMIOHEHTaMH KpOBi, M'A31B, MOJIOKA,
LIUTOIUIA3MHU Maii’Ke BCI1X KIITHUH.

I no6yninu HepO34YMHHI Y BOJ1 1 CIaOKMX KHUCJIOTaX, BHUIIAJAIOTh B OCal
npu 50% xoHmEHTpallii cynbdhaTy aMOHiI0, TOOpe PO3YUHSIOTHCS Y CIAOKUX
pO3YMHAX HEUTpaTbHUX coJieh. ['TTOOYIIHN MICTATh OUIbIIY KUIBKICTh TIIIIUHY
HDK anpOymiHu. BoHM TakoX AykKe MOUIMPEHI B OpPraHi3Mi TBApUH 1 POCIIHUH,
BUKOHYIOTH POJIb 3aXMCHUX OLIKIB, 3 HUX YTBOPIOIOTHCS aHTUTLIA.

licmonu — HU3BKO MOJEKYJSIpHI OUIKM, PO3YMHHI Y BOJ1 1 KHUCIHX
po3uMHax, MpH J0AaBaHHI amiaKy JIETKO BUMNAAalOTh B ocajl. MawoTh JTy>KHUM
XapakTep 3aBASKHM BHUCOKOMY BMICTY OCHOBHHUX aMIHOKHCJIOT — apriHiHy 1
aizuny (25-30%). T'ictoHm JoKai3oBaHi B SApi 1 BIAITParOTh BaKIUBY
010JIOTIYHY pOJIb B Oprani3Mi, 3a0e3neuyyrodyu CTPYKTYpYy, HEOOXIAHY s
OiocuHTe3y OUIKIB. [30€NeKTpruYHa TOYKa TICTOHIB CTaHOBHUTH O1m3bK0 10.

Ilpomaminu 3a CBOEIO PO3YMHHICTIO MOAIOHI 10 TicToHIB, mpudomy 90%
BChOI'0 a30Ty B MpOTaMiHaX HAJIECKUTh apriHiHy. 3Ha4Ha KUIbKICTh IPOTAMIHIB
3HAXONUThCA B cnepMi puo, nequui CGJ’IGSiHHi HUpKax 1 3aJ7103aX BHYTPIIIHBOT

HpOJzaMlHu — pPOCIHMHHI OUIKH, SIKI OTAaHO PO3YMHSAIOTHCS Yy BOJI, alie
nobpe y 60-80% ermmoBomy crupti. Li 6inku mictats 10-15% mnpominy i 20-
50% riroraminoBoi kuciaotu. [IponaMiam — MIHHI TPOYKTH XapUyBaHHS.

Diopunocen — OGIOpUIspHUN OUIOK, PO3YMHHUN B KOHUEHTPOBAHUX
COJIbOBUX PO3YMHAX 1 HEPO3IUMHHUN y BOAl. € CKIAJOBOIO YACTHUHOIO ILJIa3MU
KpOBI 1 BUKOHY€E 3aXUCHY (DyHKIIIO. B pe3ynbrari cKIagHUX XIMIYHUX peaKIii
Gi10puHOTeH NEepeTBOPIOEThCsT Ha (IOpUH, SKUIl YTBOPIOE IIMPOKY MEPEKY
pO3rajy’>KEHUX HUTOK, B SIKMX OCIJAIOTh €PUTPOIUMTU KPOBI Ta yTBOPIOETHCA
TPOMO, 1110 MIEPEUIKO/KAE BTPATI KPOB1 OPraHI3MOM.
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Axmun i Mmio3uH — BOJIOHEPO3UMHHI GIOpWISpHI OUIKK, B SKUX
CKJIaJIal0OThCsl MIKpO(IOpUIN — CKOpOUYYBaJbHI €JIIEMEHTH KIITHH M'SI30BOi
TKaHUHU.

Ilpomenoiou abo CKIEPONPOTEiAN — IyXkKe MIIHI i eJacTU4YHI OUIKH, HE
PO3UYUHSAIOTHCS Y BOJIl, PO3UMHAX KHUCIIOT, JIYTiB, COJIeH, HE PO3IIEIUTIOIOTHCS
dbepMeHTaMu. BXOIsTh 10 CKJIay ONOPHOT 1 MOKPUBHOT TKaHUH (KiCTOK, XPSIIIIiB
CYXOXKHWJIIS, BOJIOCCS, IIKIPH) 1 HAJIEXkKATh 10 (GiOPUIIIPHUX OLIKIB.

Konazcen — ocHOBHUI OUIKOBUM KOMITIOHEHT IIKIPH, XPAILIIB, CYXOXHUIUIA,
SKAM 32 CBOEIO MIIHICTIO MOJKE 3PIBHATHCA 31 CTAJICBUM APOTOM. Y MpOIIEC]
TPUBAJIOTO KUI'ATIHHS MEPETBOPIOETHCS HA JKEJATHH.

Enacmun MICTUTBCS y BEIMKHX apTepisix, KU OaraTUi TIILUHOM 1
npoJiiHoM. OCcOOJUBICTIO ILOTO O1JIKA € 3/ITaTHICTh 10 PO3TATHEHHS.

IIporeinu abo cknagHi OUIKH, 10 CKIaAy SKUX KpIM OLIKOBOi YacCTHHH,
BXOJUTH SIKACh HEO1IKOBA — MPOCTETUYHA TpyMa, MIITHO 3B's3aHa 3 Ou1koM. Bcei
MpOTEINN MOAUISIIOTHCS HAa TPYNU 3aJ€KHO Bl OPUPOAM IXHBOI HEOIKOBOI
YaCTUHHU.

Xpomonpomeiou — ckiagHi OUIKH, MOJEKYJIHU SIKUX MICTATh MPOCTUH
OIOK 1 3a0apBlieHy NPOCTETUYHY TIpymy. bilkoBa YacThHA MEpPEeBaXKHO
MpeACTaBlieHa TICTOHAMHU, a MNPOCTETHUYHA Tpyla — PI3HUMHU KOJIbOPOBUMHU
croyiykamu: BiTaMiHoM Bj, kapotunoM, nopdipunom. Hampukian, reMorno0in
— YEpBOHMI 3aJ130BMICHHI OUIOK, SIKMI Ma€ BIACTUBICTh MEPEHOCUTH Ta3u 3
TOKOM KpOBI.

Hykneonpomeiou — cknagHi OUIKM, MOJIEKYJIM SKUX N0OyJ0BaHi 3
npocTuX OLIKIB (TiICTOHIB, MPOTaMiHiB, abOyMiHIB, TJI00YIIIHIB), 3B’sI3aHUX 3
HYKJIETHOBUMU KHCIIOTaMH.

Docgonpomeiou — cKiIaaHl OUIKH, 1O MICTATh (HOCHOpPHY KHUCTOTY
(0,4 - 0,88%), 3’eqnany edipHUM 3B’SI3KOM 13 cepuHOM abo TpeoHiHOM. Jlo
dbochonpoTeiniB BigHOCATHCA Ka3eiHOreH (ka3eiH), OUIKM S€YHUX JKOBTKIB —

BITEJH, BITENEHIH, OUIKKM ikpH, (epmentu — mnencud, ¢dochopunasza,
dbochormokomyTasa.
Jlinonpomeion — cknagHi OUIKH, NPOCTETUYHUMU TPyHNaAMU SIKHUX €

ninoinu. JlimonmpoTeinu € CKiIag0BUMH KOMIIOHEHTaMHU O10JI0TTYHUX MEMOpaH.
3.2 3ajie:kHicTh OIJIKOBOr0 CKJIAAY Bil YMOB iCHYBaHHs

KpoB riipo6ioHTiB MICTUTh OUTKK. BMicT OLIKiB y cHpoBartii KpoBi pud
BUKOPUCTOBYIOTh SIK €KCIIPEC-TECT AJIsI BUSHAUEHHS PIBHS (D1310JI0TIYHOTO CTaHY
pu6. 3HIKEHHS BMICTY OlJIKa B OpraHax CIOCTEepIraeThCs MPHU rOJI0yBaHHI, IpH
ypaXkeHHI TEYiHKH, TpU BTpaTax Oigka opraHizMoMm (KpoBOTEYaX, MyXJIHHAX,
XBopoOax HUPOK). PiBeHb OiTka B KpOB1 puO 3HWKYETHCS 1T Yac 3uMiBi 3 3,96
1o 2,84 t%. Ilpu BUxOi Ha 3UMIBJIIO PiBeHH O1IKa B KPOBI KOPOITIB MMOBUHEH
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oytu He Hmwkue 3 1% (3a Octpoymonor, 1972). KonmeHTpamiro Oiska
BHU3HAYAIOTh B T% a60 B 1/71; BpaxoBytouu 110 1 r/n gopisatoe 10 r%.

BwmicT O6U1KiB B TKaHMHAX Tila TiIPpOOIOHTIB 3HAXOAUTHCA B OOEpHEHIH
3aJIEKHOCT] B1J] CyMHM BMICTY BOJIOTM Ta JIIIJIB, @ B KICTKOBIA TKaHUHI —
BOJIOTH, JIIIJIIB Ta MOMENy: YUM O1JIbIlle BITHOUIEHHS BOJIOTH JI0 OUIKY, 8 TaAKOX
KHUPY 10 OUTKY, THM MEHIINK BMICT OUTKOBHX pe4OBHH B TkaHuHax.(Taom. 1.2.)

Ta6auns 1.2 — BinHomeHHs KiTbKOCTi BOJIOTH 10 OLIKY

I'inpobionTH Bignomenns BeiuuuH B 1 b

MopChKi INIACTHHYATO3I0POBI 3,1-52
Kpyrnopori 3,5-5,2
Koctucri pubu:

MPICHOBOTHI 3,5-49

npoxiaHi( keTa, HepKa, ropoyia) 2,3- 4,7

miCJIsE HEPeCTy 5,0-10,0

MOPCBHKI TeIariyfi 2,2-51

MOPCHKI JJOHHI 3,8-18/4

binku M’s31B pi3HUX BUAIB puO MalOTh 3HAYHUN CTYMHiHb HATHUBHOTO
3HEBOAHEHHA. B M’sici Ha3eMHHMX TBapWMH BEJIMYMHA BIHOIIEHHS BMICTY BOJHU
(B) mo Bmicty Oinka (B) mocuTh criiiko TpumaeTbes Ha piBHi 3,2- 4,4. B m’sci
pu0 PI3HUX POJAWH BEJIWYMHA IIOTO BIIHOIIEHHS 3MIHIOETHCS B OLIBII IIUPOKUX
Mmexax (Big 2,5 no 18,4), HalOuIbIIIe — Y ASSIKUX TOHHHUX PUO.

B okpemux BuAiB pu0 BeauYMHA BiAHONICHHS Boau jo Ouiky (B:B)
3aJICKUTD BiJ Py Ol0JOTIYHMX MPHYKH (BiKY, CTaTi, CTaii PO3BUTKY CTATEBUX
3aJ103, BrOJOBAHOCTI Ta iHmIe). Taki BIAMIHU CBiAYaTh MPO OLIBII BHPAKCHY
Na0UIBHICTh KUBOi PEYOBUHM T1APOOIOHTIB, HIO MOB’S3aHE 3 OCOOJIMBOCTAMHU
a30TUCTOTO OOMIHY.

Bwmict Ou1kiB B Opra”i3mi TiApOOIOHTIB 3aJIeKUTh BIJl O10JOTTYHUX
0COOJIMBOCTENW BHUIY, a TaKOX BIJ TMPU3HAYEHHS TKAaHWH. Y PI3HUX BUJIIB
riIpo0IOHTIB BMICT OLTKIB KOJUBAEThCA B Mexkax Big 0,2 mo 28,8%, y MOpChKUX
pocnuHax 0,6 — 8,6%. Timbku y MOPCHKHX CCaBIIIB BUCOKHH BMICT OUIKiB. Y
pub, pakonmomiOHMX, MOPCHKHMX CCaBIiB, fK 1 y Ha3eMHUX TBapuH, cyxa
pEUYOBMHA Maihke MOBHICTIO CKIIAJIA€ThCsl 3 OUIKIB, @ y TOJIOTYPii, ABOCTYJIKOBUX
MOJIIOCKIB, Meay3, 1 OCOONMBO BOJOPOCTEW B 3aJUIIKYy CYXOi PEYOBUHHU
MPUCYTHI TBAPUHHI Ta POCIUHHI MOJICaXapu/Iu.

BwmicT OU1KiB B TKAHWHAX PI3HUX YACTUH Tija TApOO0IOHTIB 3MIHIOETHCS B
IIAPOKUX MEXax, B 3aJIe)KHOCTI BiJl POoAy TKaHUHH. TakMM YMHOM BiTHOCHUM
BMICT OUJIKIB, B OJHOTUITHUX TKAaHWHAX MOKE 3MIHIOBAaTUCh B 3HAYHIM Mipi. AJie,
SKIO TOPIBHATH BMICT OUIKIB IO BIAHOIIEHHIO JI0 CyXOi PEYOBHHH, TO HE
3aJIe’KHO BiJl BUAY TAPOOIOHTY Ta POy TKAaHMHH, BMICT OUIKIB TPUMA€ETHCS Ha
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piBHi 83 - 100%, TOOTO BOHHM € OCHOBHOIO CKIaqOBOI 4YacTHHOO. (/IuB.

tabm. 1.3)

Ta6auusa 1.3 — Bwmict 6iiky B TKaHUHAX TiAp0o06ioHTIB

Bwmicrt 611KiB B TKaHMHAX T1Ap0010HTIB, %0

Yacrtuna Ti1a, TBoCTYTKOB Kutn
TKaHMHA Pubu |PakononibHi 4 JIacToHori | BycaTi Ta
MOJIFOCKH :
3y0ari

Qnm Ha IIOBEPXHI 05-1.3

Tija

Jlycka 10,4-36,5

[kipa 19,5-38,5 28,5-39,4 |21,4-25,5

[TiqmkipHe cano 0,8-4,3 1,2-3,2 | 1,3-48,5

Xpsmti 10,2-17,7 19,4-24,3 | 18,5-21

Kocri 10,5-21,5 21,7-36,5 | 7,6-24,3

[MTanupuaMi 8.2-14.9

MTOKPUB

Mymuri 0,9-3,1

Hrapmikin Tpyait) g4 g 9 20,4-22,9 | 27,2-32,3

Ta XBOCTOBI

Ileuinka 8,6-23,2 | 8,7-16,3 21,8-25 |15,1-23,2

Ixpa 25,5-30 | 15,3-31,3

Kumeunuk,

NUIyHOK,  cepue,| 4,0-23,5 4,3-5,3 6,0-12,4 18,0-25,6 |13,4-23,5

JIeTeH1, HUPKU

Hraga st 18,5-37,0

MIXyp

Kpos 2,0-7,0 1,9-3,1 4,0-7,2 4,5-8,7
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Jleknist 4 Jlimigu rixpo0GioHTiB
4.1 3aranbHa XapaKTepUCTHKA JiNigiB

Jlinioamu Ha3UBaOTh OPraHiyH1 CIOJIYKH, 10 CKIaAy SIKMX BXOASTH )KUPHU
1 KUpoNoaAiOH1 peyoBUHU. BOHM MaroTh OJHY CHUIbHY (PI3MYHY BIACTHBICTH —
HEPO3YMHHI Yy BOJI, ajie PO3YMHHI B OpraHiyHMX po3uuHHHKax (edipi,
xJopodopmi, OCH30J1i, TOJYOJi, CHUpPTax, aneToHi Ta iH.). Jlimian mopsa 3
OuIKaMHU 1 BYTJIEBOJAaMHU CKJIQJalOTh OCHOBHY Macy OpraHidHOi PEYOBUHU
KJIITUH 1 TKAHUH POCIIMH U TBapuH. B pi3HUX opraHax i TKaHMHAX BMICT JIIMIJIB
HEO/IHAKOBUH. YTBOPIOIOYM KOMIUIEKCH 3 OUIKamH, BYIVIEBOJAMHU Ta IHIIMMHU
pCUOBUHAMM, AN € CTPYKTYPHHMH KoMIOHeHTamMu MeMOpan (mo 30% y
nepepaxyHKy Ha CyXy Macy MeMOpaHHu).

B cknazi nimiiiB BUSIBIEHI CT€ApUHU, HACUYEH] 1 HEHACUYEH] BUIII XKUPHI
KHUCJIOTH, ajbJIeTid, KETOHHU, XOJECTEpUH, a30THUCTI OCHOBH, aMIHOKHUCJIOTH,
ByriaeBoau, (ocdarHa kuciaora, riainepuH. Ll pi3HOMaHITHI KOMIOHEHTH
CIOJIyY€HI B MOJIEKYyJIaX CKJIQJHHUX JIMiJIIB PI3HUMHU 3B‘SI3KAMU — MPOCTUMHU
edipuumu, ckinagnoedipuumu, pochoaiedipHumu Ta 1H.

Jlimiay BiIIrparoTh BAXKIIMBY POJb Y 3a0€3MEUYEHHI OpPraHi3My €HEprielo.
Bigomo, 1110 TIpy OKMCHEHH1 JKUPI1B BUIUISIETHCS BIBIU1 OUIbIIE €HEPrii, HDK IPH
OKMCHEHHI Takol K KUIBKOCTI OuIKiB ab0o  BymieBoAiB. byayudm
BUCOKOCHEPTeTUUHUMU CIIOJIYKaMH, JIMIIH BUKOPUCTOBYIOTHCS OPTraHi3MOM SIK
pe3epBHUl Marepian. Hagnumok eHeprii Copu4uHs€ MOCUJIEHHS iX CHUHTE3Y 1
HAaKOMHUYEHHS, a 3a YyMOBU Je(dIilUTy — TOYMHAETHCS BUKOPHUCTAHHA IX
OpraHi3MOM.

B xuBOMy opraHizmi Oe3nepepBHO BIIOYBAIOTHCS MPOLECH PO3MATy
(B MITOXOHAPIAX KJIITHH) Ta CHMHTEe3 (B IUTOIIIa3Mi) JrimiaiB. OCHOBHA YacTHHA
CHUHTE30BaHUX JIMIJAIB BUKOPUCTOBYETHCS B SIKOCTI 3armacHUX (ICTIO3UTHHUX)
PCUOBHUH, SKI 30CEPEPKYIOTHCS B CICIIAi30BAaHMX TKaHWHAX (MiAIMKIpHA
KJIITKOBHHA, BHYTPIIITHE CaJI0, ITEYIHKA, KICTKU Ta 1HIIIE).

KpiMm npemo3utHuX mimigiB, B TKAaHWMHAX MICTIThCS IUIa3MaTH4IHI a00
CTPYKTYpPHI JIMNIAW, K1 BXOAATh JO CKJIaAy KIITHHHUX OOOJOHOK 1
MPOTOILIa3MH, YTBOPIOIOYH KOMIUIEKCH 3 OLIIKaMHu.

Jlemo3uTHI JIMiau € JayXe Ja0UIbHOI0 CKIIAJOBOI0 YAaCTHHOK TKaHUH,
pIBEHb 1X HAKONMWYCHHS 3HAXOJUTHCS B MPAMIN 3aJIEKHOCTI BiJ] BrOJOBAHOCTI
opranizmy. BMicT mia3zMaTuuHuX JiMiAIB BIAPI3HAETHCS 3HAYHOIO CTAOUIBHICTIO
1 IPaKTUYHO HE 3QJICKUTH B1J] BFTOJIOBAHOCTI UM BUCHAKEHHS OpraHi3MYy.

B nmepion Harymy opra"iama TiapoOiloHTa 3Ha4YHa Maca JIIiIiB
30CEePEIIKYEThCA B CIOJIYYHIM TKaHWHI, 3/IaBIIOIOYM SIAPO Ta BIATICHSAIOUH
npoToruiaaMy 10  CTiHOK. Ilpm  romomyBaHHi1  BIAKJIAJAEH1  JIIIIJIH
BUKOPHUCTOBYIOTHCS JI1 €HJAOTE€HHOIO >KUBJIeHHs. [Ipyu nboMy kHpoBa KIITHHA
MEPETBOPIOETHCS] B 3BUYAKHY 3 MOSIBOIO XOHJIPIOCOMM Ta 30UIbIIEHHSIM 00’ €My
TJIa3MH.
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B opranizmi ninia HaKONMUYYIOTHCS BUOIPKOBO, TOMY BMICT iX 3aJI€KHUTh
Bil poAy TKaHWHU. B OJHOWMEHHUX TKaHWHAX BMICT JIMIAIB 3aJ€XHUTh Bij
BHUJlY, CTaTi, BIKYy TBapWHH, BiJ KUIBKOCTI K1, @ TaKOX pSAAy IHIIUX MPUYUH
Oionoriunoro xapakrepy.(Taom. 1.4)

Tabauus 1.4 — BmicT ainmigiB B TkKaHUHAX Tigpo0ioHTIB

Bwmict ninigis B %

Bunu tkanun Hazewmmni Mopceki Koctucri .
. . be3xpebeTH1
CCaBIll CCaBIll pubu

Kpos, cnus 0,01- 0,2 - 0,01-0,05 0,02
M’s30Ba 0,2-10,2 1,2-17,0 0,2-28 0,1-15
KictkoBa 0,1-50 8-55 0,5-62 -
[TanTpHMI TOKPHB - - - 0,1-0,3
Mymuis - - - Jlo 0,1
Kuposa 50-85 30-80 42-92 -
ITeuinka 2-5 0,3-9 0,5-80 1,5-48

Po3pisusiors pesepsni (3amacHi) 1 xkoncmumyyitini (IATOIIA3MATHYHI)
nmimiau. PesepBH1 Mimigu BIAKIAAAIOTHCS MEPEBAXXHO B MIAMIKIPHIM KUPOBIi
TKaHWHI, CaJbHUKY, TICYiHI[, M S30Bil TKaHWHI 1 MOXYTh ckianatu g0 10-30%
Macu Tina. BoHU SBIAIOTE CO00I0 €HEPreTUYHUM pe3epB  OpraHizmy,
BUKOPHUCTOBYIOUYHU HOTO MO Mipi HEOOX1AHOCTI.

KonctutymiitHi Jinian € CTPYKTYpPHUMHU KOMIIOHEHTAMH IUTOIUIa3MU 1
3MIHIOIOTBCSI B TPOIEC] KUTTENISIIBHOCTI AyK€ Majlo, HaBIThb Yy BHMaJKax
KpalHOTO BUCHAXKEHHSI OpraHi3mMy. 3a XIMIYHUM CKJIAJ0M 1 (PI3UKO-XIMIYHUMU
BJIACTUBOCTSIMU JIITIAN MOALISIOTH Ha TIPOCTI 1 CKJIaHI.

4.2. lpocTi Jimigu

Jlo mpocTux JimiJiiB HaleXaTh CKIaAHI eipu PI3HUX CIHUPTIB 1 BULIUX
KUPHUX KHCJIOT. XKUPH, CcTepuau, Bocku. CKiagHl JIMITAA KpIM 3aIUIIKIB
CHOUPTIB 1 BUIIUX >KUPHUX KHUCJIOT, MICTITh 1 1HIII pedyoBUHU: (PocdaTHy 1
cynb(haTHy KUCIOTY, a30THCTI OCHOBH, BYTJIEBOAW Ta 1H. J[0 CKIagHUX JIMiAIB
HaJie)kath Goc@oTinian, TAIKOIINIAN, CYIbGOTIIIIN.

AKupu sB1410TH c00010 €dipu TPHOXATOMHOTO CHUPTY TJIIIEPUHY 1
BUILIUX KUPHUX KUCIIOT, iX 111€ HA3UBAIOTh TPUTIIIEPUIAMHU, a00 HEUTPATLHUMHU
KUpaMHU.:

H,C-O0O-COR
|
H-C-O-COR

|
H,C-0O-COR
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['ninepuH € MOCTINHOIO CKJIaJ0BOI0 YACTUHOK BCIX MPUPOAHUX KHUPIB.
Kucnoru x, 110 BXoASITh 0 CKIIaay KupiB, pi3Hi. Cepell HUX € sIK HACUYEHI1, TaK
1 HEHACUYEH1 KUCTIOTH 3 OJHUM a00 KUJIbKOMA MOJBIMHUMU 3B’ I3KAMU.

Maiixke BC1 KUpPHI KHUCJIOTH, IO BXOJATH 1O CKJIAAy HUPIB, MICTATh
napHy KuUIbKicThb aToMiB KapOoHy 1 MarOTh HEpO3rayly)K€HUIl BYIJIEBOJIHEBHIA
nanmior. Haifwactime 3yctpivatotbess kucinotu 3 16 1 18 atomamu KapOGony:
HacudyeHi — manbMiTHHOBa Ci15H3;COOH 1 creapunoBa C17H3sCOOH,;
HeHacnueHl — oseinoBa C17H33COOH, minoneBa Ci7H3COOH 1 miHoneHoBa
C17H29COOH. 3ycTpivaroThesi TaKOXK 1 1HINI HACHYEHl KUCIOTHU: JIaypuHOBA
C11H23COOH 1 mipuctunoBa Cq13H,7COOH.

3a7eXHO BIJ KUIBKOCTI 3aJHUIIKIB >KUPHUX KHCJIOT 1 MICHSI IXHBOTO
po3TallyBaHHs B MOJEKYJl DIIHEPUAIB PO3PI3HAIOTH MOHO-, JAU- 1
Tpuriminepuan. MoHO- 1 Au- DIIIEPUAN 3YyCTPIYAIOThCA SIK MIPaBUIIO, ¥
HE3HAYHUX KUIbKOCTSAX. OCHOBHa Maca TJILEpUJIIB B OpraHizmMax JIIOAUHU 1
riIpoOIOHTIB MpeJCTaBieHa TPUTIIIEPUAAMU, TOOTO MOXIAHUMHU TIIIEPUHY,
3QJIMIIOK SIKOTO CHOJYYEHUH 3 TPbOMA 3AJIMIIKAMU BUILUX KUPHUX KUCIIOT, SIKi
YacTile MOXYTh OyTH pi3HUMH. TPUTIILEPUAM, IO MICTITh TPU 3ATUIIKH
AKOICh OJIHIET )KUPHOT KUCTIOTHU 3YCTPIYAIOTHCS PLAKO.

H,C-0-C O Cy7H33 H,C-0-C O Cy7Hs3
| |
H-C-0-CO0OCy7Hss H- C — O— COC47H35
| |
H,C-0-C O Cy7H3s H,C— O— COC45H3;
OJIETHOAUCTEAPUH 0JIeTHOMAJILMITOCTEAPUH

Hanpuknan, oneiHoguCTeapuH MICTUTh OJWH  3aJMIIOK  OJICTHOBOT
KHCJIOTH 1 JIBAa — CTE€apuHOBOi, a00 oOJeiHOMaIbMITOCTEApPUH, SKHWU MICTUTH
3aJIMIIKH OJIETHOBOT, NaJIbMITUHOBOI 1 CTEAPUHOBOI JKUPHUX KUCJIOT.

Kupu nocuTh NmOmMpPEeH1 y TBApUHHOMY 1 POCIMHHOMY CBiTi. B ckuami
KUPIB TBAPUHHOI'O MOXO/KEHHSI MEPEeBAXKAIOTh 3AJIUIIKKA HACHUYCHUX KUPHUX
KHCJIOT, TOMY BOHHM IpU TEMIIepaTypl TuIa MalTh TBEPAY KOHCHUCTEHIIIIO
(HampuKIIaJ, KOPOB’ SUUM KUP, CBUHSAYE caylo, OapaHsS4Yuil 1 SJIOBUYUN KUpP Ta
iH.) JKupu poCIIMHHOTO TIOXO/DKCHHSI 1 ISIKUX TiApOOIOHTIB MICTATh y CBOEMY
CKJIJ[l MEePEeBaKHO 3AJIUIIKKM HEHACUYEHUX KXUPHUU KHUCIOT 1 MPU 3BHUYANHIN
TEMIIEpaTypi € piIMHAMH, iX HA3WBAIOTh ONISIMH (pUO ‘STUMH KHUP, COHSIITHUKOBA,
OJIMBKOBA, JUISHA, MHUTJajdbHa OJIii Toio). Jlimiaum pud Ta MOPCHKUX CCaBIiB B
NOPIBHSAHHI 3 JIMIJaMH HA3eMHUX TBapUH BIAPIZHSAIOTHCA OUIBIIMM BMICTOM
HEHACHUUYEHHUX >XKUPHUX KHUCJIOT, TOMY B HUX BUCOKI 3HAYEHHS MOJHHMX 4YHCEN 1
npu temriepatypi 15-20°C BoHM pifki, ane BUAUISIOTH OCal, SIKUN CKIaTa€ThCs
13 KpHUCTaJIB TBEPAUX TiHepuAiB. ['0JIOBHI JIMIAUM MOPCHKUX ACAb(IHIB, SKi
MicTaTh 25-35% rainepuaiB  BaJepiaHOBOI Ta 130BajepiaHOBOi  KHCIIOT,

48



3arycaroTh nmpu temmeparypi minyc 16-18°C, a rooBHUIN KUPOBICK KaIaIOTIB,
o MicTuTh 35-50% TBepaoro cnepmarniety, 3arycae npu 22-25°C.

Biosoriuna posp KUpIB AOCUTH Pi3HOMaHITHA 1 BaxuinBa. Kupu — IiHHI
MPOAYKTH XapuyBaHHS OCKUIbKHA BUKOHYIOTb Psi/i )KUTTEBO BAXKIUBUX (DYHKIIIN.
Bonu € HalBaXKITUBININM JDKEPEIIOM XIMIYHOT eHeprii (pu OKMCHEHHI 1 T XKupy
Buauiserbes 39 kJx eHeprii) 1 enmorennoi Boau (npu oxkucHeHHi 100 r xupy
yrBOproeThes 107,1 r Boau), 110 0COOIMBO BaXKIJIMBO ISl TBAPHH, SIKi )KUBYTh Y
nycTensx, abo s TigpoOIOHTIB, IO BHAAAIOTh Yy cIUIAuKy. Kupu OepyTb
y4acTh B TEPMOPETYJSIli OpraHi3My 1 3axulaloTh WOro BiJ MEXaHIYHUX
VIIKO/KeHb. BOHM € Takoxk AOOpUMU pPO3UMHHUKAMHU 0araThboX OpraHidYHUX
CHOJIYK, ocoOnuBo »xkupopo3umHHux BitaminiB A, I, E, K. Xwupm, sxi
OJIEPXKYIOTh 3 MEUIHKU TPICKOBUX PUO, 3aCTOCOBYIOTh Y MEAMIINHI, SIK HKEPEIIO
BiTamiHiB /[ 1 A.

[Ipu ¢izionoriunnx ymoBax 30UIBLIEHHS BMICTY JIMiAIB Y KpOBI puod
(rimepitinemisi) criocTepiraeTbest yepe3 1-4 roguHU Imicis TOJYBaHHS 0araToro
xkupamu ikero. Ilig yac ronoayBaHHsS PiBEHb 3arajlbHUX JIIMIAIB 3HUKYETHCS
(rimominemist). [imepitineMiss BUSBIISIETbCS MPU 0araThoX MATOJOTIYHHX CTaHAX
TiJIpOOIOHTIB: TpPH 3aXBOPIOBAHHSAX HHUPOK (JIimoimHomMy Hedposi), mnpu
ypaXkeHH] MeviHku (IUpo3i NEUIHKU 1 TOCTPOMY T'eIaTHUTI), IPH OXKHUPIHHI.

B Timax rigpoOioHTIB pO3MIMIEHHS CKYMYE€Hb JIMAIB, iX KUIBKICTH Ta
BITHOCHUM BMICT B TKaHMHaX O€3MMOCEPEIHBO 3aJeKUTh BiJl Oaratbox (hakTopiB
OiosoriuHOTO Xapaktepy (BHI, CTaTh, BiK, HEPECT, CTAaH KOPMOBOI 0a3u 1 Take
1HIIIE); HEMOCTIMHMUI BMICT JIMIAIB 1 B OKpeMHUX TKaHHHAX pUO, 10 HAJIEXkKaThb 10
OJIHOTO BUJLY.

[HTeHCHMBHUMN CHHTE3 1 HAKOMMYEHHS JIIMIJIIB B1I0YBAETHCS MEPEBAXKHO B
MICLISIX, /e PO3BUHEHA MEpeka KPOBOHOCHUX CYAMH.

Y MOpPCBHKMX BHIIB KOCTHUCTHX puO (ca3aH, JIAII, JOCOCH) CIOJydYHA
TKaHWHA, PO3MIIIEHA MDK HIKIPOK Ta MYCKYJATyporO 1 € TOJIOBHHM MICLEM
HAKONHWYEHHS JIIT11B.

VY akymn, ckaTiB, TPICKH, MIHTal, HajliMa, MaKpPypycCiB, Ta 1HIIUX BHUJIB
puO JIMAM HAKOMUYYIOTHCS B IMEUIHII, a M MIKIPOI Ta B M’sA3aX iX BMICT HE
nepesunrye 0,5-1,0%. B MopchkuX OKyHIB, MalTyCiB, TYHIIB B OpTaHi3Mi
BiIOYBA€ThCS aKTUBHE JICMIOHYBAaHHS JIMIAIB SK B MEYiHIN, TaK 1 B TKAaHMHAX
M’s31B. Bcl pubM 3 BHCOKOIO JIIMiAOYTBOPIOIOYOKO 3JATHICTIO BITHOCSATHCS O
KocTHCTUX puO (ocemnenarneBi, KOpPOMoBi, CKyMOpis, HajiTyc, caiipa Ta iHmii). Y
OCETPOBUX pHUO JTOCOCEBUX 1 IESTKMX KOPOMOBUX BUJIIB 3HaUYHA KIIBKICTh JIIITIIIB
MICTUTBCS B 1KPI.

Mobini3amiss OpraHi3aMoM JA€NO3UTHHX JIMiAIB B TMEpe]] HEePEeCTOBHI
nepiojl € 3arajbHOI0 OIOXIMIYHOIO O3HAKOK JIMIAHOTO METaboIi3My puo.
Hanpuknax moiiBa B nepion Harymy mictuth 10-11% mnimizgis, a mepion HepecTy
ctaHoBuTh 2-3%. B cTaTeBO3pioro TUXOOKEAHCHKOTO OCENEIs B MEpioj
HAryJdy BMICT JimifiB mocsirae 25-33%, mpudoMy BOHU JEMOHYIOTHCS SK B
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NIAMKIPHIA KIITKOBUHI, TaK 1 B KUIIEYHHUKY, HUTYHKY. /o mepiony HepecTy y
oceneAus 3HUKAIOTh OKUPKH, O MIHIMYMY CKOPOYY€EThCS BMICT JINIJIB B
M’si3ax 10 2-3%. Y 0e3xpeOeTHUX MOPCHKUX TBApHWH TIEYiHKA € TOJOBHUM
xupoBuM jaeno. Cepen MOPCHKUX POCIUH HAWOUIBIN OaraTi JIiMiJaMu YepBOHI
BOJIOPOCTI.

Jlimian pubd Ta MOPCHKMX CCaBIIB B IMOPIBHSHHI 3 JIMiIaMHA Ha3€MHHX
TBApUH BIIPI3HIIOTHCS OUIBIIUM BMICTOM HEHACHUYEHUX >KUPHUX KHUCJIOT, TOMY
B HUX BUCOKE 3HAYCHHS HOHOTO YKcla i mpu temmnepatypi 15-20°C BoHM pimki,
aJie BUIUISIOTH OCajl, SKUH CKIIaaeThes 3 TBepAuX riinepuuis (Tadm. 1.5).

Psa cknagHux mimigiB yTBOPIOIOTH KOMILIEKCH 3 OUTKaMu, BYTJIEBOJAMHU
Ta IHIIUMHM PEUYOBHMHAMHU 1 TaKUM YUHOM BXOJSATH JI0 CKJIQly OpraHi3My SK
MIacTUYHUM Matepiaid. B mporeci oOMiHY pPEYOBHUH 13 JIMIJIB YTBOPIOIOTHCS
pi3H1 OI10JIOTIYHO AaKTUBHI PEYOBUHHU. YOJIOBIUlI 1 JKIHOYl CTaT€BI TOPMOHH,
’KOBYHI KUCIIOTH, IPOCTATJIAHANHY 1 I€SK1 BITAMIHH.

Taboauua 1.5 — XapakrepucTuka pi3HHX KUPiB

Temneparypa Bwmict Nonue
Jhimou IJIaBJICHHS, HEHACHYCHUX YHCIIO,
°C KUPHUX KUCTOT, %0 oJ.
Pocaunni onii:
KOKOCOBa 20-30 40-65 12-25
KyH)XYTHa 1 0aBOBHSIHA 15-20 12-18 100-120
JUISTHA 5-12 10-16 150-160
I3 migmkipHoro cana:

BEJIMKOTO POTaTOro CKOTY 40-52 50-67 30-47
MOPCBKHMX JACTOHOTHX 12-15 8-17 145-216
MOPCHKUX JIeTb(iHIB 15-20 - 83-137
ByCaTUX KUTIB 10-16 11-20 102-148
3y0aTuX KUTIB 25-35 13-19 80-123

Pu6:
MPICHOBOJHUX ( KOPOIIOBI) 22-28 13-19 80-123
CapJIVMHHM TUXOOKEaHChKI1 18-22 18-24 170-185
JI0COC1 THXOOKEAHCHKI 12-20 14-20 130-159

JlochipKeHHsT OCTaHHIX pOKIB TMMOKa3ad, IO JIMIAA HEOOXITH1 s
3a0€3MeueHHs] TPOIIECiB aKTUBHOTO TPAHCIOPTY PEUOBUH Uepe3 O10JI0r1yHi
MeMOpaHHu, s T[epedadyl HEpBOBOIO  IMIYJbCy, OIlOCHHTE3y OLIKIB,
(epMEeHTAaTUBHUX MPOIIECIB OKUCHEHHS 1 (ochHOpuIOBaHHS.

OxpiM TOro, B IpUpO/Ii AOBOJII MOMIMUPEH] CTEPUHH, CTEPUIU 1 BOCKH, SIK1
BXOASATh 1O CKJaay KIITHHHMUX MeMOpaH, WIKipW, iX MOXIAHUMU € Oarato
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TOPMOHIB, >KOBYHI KHCJIOTH, BiTaMiHU Tpynu Jl, ankanoinu, OoTpyTH ¥ 1HIII
PEYOBUHH.

Haii0inpminii iHTEpeC Mae XOJIECTEPUH 1 MOro MOXiJAHI — XOJECTEePUJIH.
XonectepuH — 1€  BUCOKOMOJEKYJSPHUW  [UKIIYHUNA  OJHOATOMHHUM
HEHACUUECHHUN COUpT, NOXIAHMM nMKIoneHTaneprigpodpenantpeny. B Ttim

moauan Macoro 70 xr mictutbest 10 140 r xonectepuny (OuTbIe BCHOIO HOTO B
MO3Ky 2,6 — 3,2 %).

4.3 Cxaansi gimign

@Docghoniniou MICTATHCS TOJIOBHUM YMHOM B KIITUHHUX MeMOpaHax i
HEPBOBI TKAaHWHHI, B XUPOBUX BIJIKIAJCHHIX BOHU BUSBISIOTHCA B OYXKe
HEBEJIMKINA KibKocTi. Docdominiau, ado gocdaTuau, MICTATh, KPIM CKIATHUX
e(ipiB BUIIMX CHOUPTIB 1 BUIIUX KUPHUX KUCIOT, TAKOX 3aIHIIKU (PochaTHOI
KHUCIOTH W a30TucTOoi ocHOBM. Haimpoctimum  docdorminepuaoMm €
dbochatuana xucnota. Jlo i ckimaay BXOIATH 3aJUIIKM JBOX BHUIIUX >KUPHUX
KHCJIOT, & TAKOXK 3aJIUIIOK (pochaTHOI KUCTOTH:

HyC-0-C O Cy7Hzs
|
H-C-0-CO CysHzp

|
H, C - O - H,PO;5

docdaTuaHa KUCIOTa € BUXITHOK PEUOBUHOIO, 3 SIKOI MOOYAOBaH1 1HIII
riminepodocatuau. B kmituHax dochatuaHa KUCIOTa MICTUTBCA B AYKe
MajiuX KUIBKOCTSIX, aj€ € BaXJIMBUM MPOMDKHHM MPOAYKTOM B O10CHHTE31
iHmUX QocdarminepuaiB, HapUKIaa, ochamuouremarnonamin, ado kKedaix,
SKAM BXOJWTH JI0 CKJaAy TKaHWH TOJOBHOTO MO3KY JIOJWHH, TiIPOOIOHTIB,
MEYIHKK pUO 1 BEIMKOI poraToi XymoOH, >KOBTKa Kypsidyoro sidug. 3 OLIKaMu
YTBOPIOE JIMONPOTEINHI KOMIUIEKCH, BIH Ma€ Taky Oy/IOBY:

H,C-0-C O Cy7H33
|
H-C-0-CO CysHy
|
H,C- 0O -HPO3;— CH; --CH;-- NH;
3anuiIok GochaTtHoi 3aJIUIIOK
KUCJIOTH €TaHOJIAMIHY

Docpamudunxonin,  ab0  JEUUTUH, MOOYAOBAaHUU  AHAJIOTIYHO
dbocdharuauieranonaMiny, npore B Horo Moiekyidai QocdaruHa KHUCIOTa
3B‘s13aHa 3 iHIIO0 A30THCTOIO OCHOBOIO — XominoM HO-CH »— CH, = N (CHs),
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H,C-0-C O CyHzs
|
H-C-0-CO CisHy

|
H, C - O — HPO3 — CH,(OH) -- CH ; — N (CHy)s

bararo dochaTuaunxoniny MiCTUTBCS B TKAHMHAX CIIMHHOTO 1 TOJIOBHOTO
MO3KY, >KOBTKY KypsA4uOro s, y HHpKax, JIereHsAX. Bxoautb 1m0 ckiagy
CYOKTITHHHHX MeMOpaHHUX CcTpyKTyp (0mu3pko 40-50% 3arambHOi KiJIBKOCTI
dochomimuais). Hanpuknan, dbochaTuamiceput sK a30THCTa OCHOBA MICTUTH
aMIHOKHUCJIOTY CEpHUH, BIH BXOAMUTH JO CKJIaJly HEPBOBOi TKAHWHH, TEYIHKH,
HUPOK.

Mix posriasiHyTuMH Buile (pocdaTugaMu ICHye TICHHUN B3a€MO3B‘S30K,
TOMY IO a30THUCTI OCHOBH, IO BXOJATH JO IX CKJIAAy, MOXKYTh MEPEXOJUTH
OJIHA B OJIHY.

I nikoninioamu Ha3UBAIOTh CIIOIYKU, MOJICKYJIU SIKUX MICTATH JIMIAHUN i
BYIJICBOJHUI KOMIIOHEHTH, CIIOJIY4Y€HI KOBaJEHTHUM 3B’s3koM. Lle sik mpaBuio
CIOJIYKM, 10 MICTIATbCS B OpraHi3Max TBAapUHHOTO, POCIUHHOIO 1
OakTepiaabHOTO TMOXOMKEHHS. BOHHM BHKOHYIOTH SK MeTa0OJIyHI, TakK 1
CTPYKTYpHI (YHKUIi: BXOASITh N0 CKJIaay KIITHHHUX MeMOpaH, MaroTh
AHTUTEHHI BIIACTUBOCTI.

L]epebpo3udu 3a cBOE OyIOBOIO JICIIO HAraayrTh CHIHTOMIETIHH, alie
3aMicTh (hocaTHOT KUCIOTH 1 XOJIHY MICTITh Y MOJEKYJI1 3aJIMIIOK TaJlaKTO3U
ab6o rmoko3u. llepeOpo3mmamu Oarati TKaHMHM MO3Ky. B opranizmi BoHU
BUKOHYIOTb CTPYKTYPHY 1 METa0O0II4HY (DYHKIII].

l'anenio3uou — BEMUKWN Kiac TIIKOMIMIAIB AyKE CKJIAIHOI OyaoBH, iX
MOJIEKYJIM MalOTh BEJIUKI PO3MIPH 1 MICTSITh 3HaYHY KUIbKICTh BYTJIeBOMIB. B ix
ckimaai wmictuthes B cepenaboMy 40-43% ramakTto3w, 21% HeipamiHOBOI
kucnot, 13% cdinrosuny, 23-26% rekco3aMiHiB, TITIOKO3H, CTEapUHOBOI
kucioTu. CTpyKTypa raHrIio3uIB MOJI0HA 10 CTPYKTYypH 1LiepeOpo3uIiB, aie
3aMICTh TAJIAKTO3M MOJIEKYJia TaHTJII03U/11B MICTUTh CKJIQIHUI OJirocaxapu.

["anrnio3unu € CTpyKTypHUMHU KOMIIOHEHTaMU HEUPOHIB, 3HEIIKOIKYIOTh
OTpYTH, OEPYTh y4acTh y MPOBEJACHHI HEPBOBUX 1MITYJIbCIB.

Jy>xe 1ikaBi pe3yabTaTH JTOCHIIKEHHsI OyIu oJepkKaHi IiJl 4ac BUBYECHHS
MPOLIECY 3aCBOEHHS MIKPOBOJAOPOCTEM B CTall €KCIOHEHI[IaIbHOTO POCTY
Migismu mipu temriepatypi 12°C wa mpotsa3i 14 aniB. ['impoGioHTH BHOIPKOBO
3aCBOIOIOTh HacW4eHHI >kupHi kuciaotu 70% 1 22% momiHeHACcCHYEH1 >KHUPHI
kuciaotu. Mytilus edulis — ntBocTykoBHUIT MOJTIOCK, IO € HAWOLTBII MTOITUPEHUM
s npomuciioBoro BuponiyBanus (Clifton, 1980). Bimpmy dactuny wmimii
OJICP)KYIOTh BHACHIOK TpoMmucioBol KymbruBamii (Hickman, 1992), ane
NMUTaHHS iX XapyyBaHHA, O10XiMIi 1 EHEPreTUHYHOro OOMIHY B TKaHHUHAX
PO3KpUTI B JIITEpaTypl HEAOCTaTHRO MOBHO. bylo BHUSIBIAEHO, IO NIpH
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XapuyBaHH1 OJHOKJIITUHHUMU JIIaTOMOBUMHU BOJAOPOCTSIMU KOMITO3UIiSL YKUPHUX
KHCJIOT HE Ma€ SCKPaBO BUPAXKEHOI 3aJie’)KHOCTI BiJI CKIIAy PI3HUX >KUPHUX
KHCJIOT.

MonexynsipHUi CKJIaJ, HACMUYEHHX 1 HEHACHUUYECHHX KUPHUX KHUCIOT
JIMIIB M SI31B T1IpOOIOHTIB B OCHOBHOMY MipejicTaBieHnil kuciotaMu Cig, Cis,
Cyo. Cxnaa >XKMpHHUX KHUCJOT JIMIIB PI3HUX TPYI TIAPOOIOHTIB crienu(iaHui.
Tak, Hampukiaaz, TUIBKA B Jimigax Aeiab(iHiB MicTATbCa Kuciotu Cs Ta
3HauHU BMICT KUCIOT Cip. [lo BucOkoMy BMicTy KHCIOT Ci4 BUILISIOTHCA
JITAM MOPChKUX Tenariyaux pud. HaiOunpm Bucokuit BMICT KUCIOT Cig 1 Co
MPUCYTHIN JiMiJlaM TIaCTUHYATO3I0poBUM, a KUCIOT Cyp — JiMiIaM MOPCHKUX
NoHHUX pud. HemocTidHICTh BMICTY KUPHUX KHUCIOT CBIAYUTH MPO 3HAUYHY
Na0UIBHICTh CKJIaAy JIMIAIB HaBITh y OJIHIET rpynu TiApoOioHTIB. Lle 3amexutsb
BiJl yMOB iICHYBaHHS, BIKY MEpIOAy Ta 1HIIIE.

[nTEeHCHMBHE NeTIOHYBaHHS JIMIAIB € 010XIMIYHOIO OCOOIMBICTIO OCOOIMBO

MOPCBHKHMX CCaBI[iB, IPUYOMY 3arac JiMiJiB B OpraHi3Mi BiioOpaxye creuudiky
KOXKHO1 Ipynu TBapuH. Y 0e3XpeOeTHUX MEeUiHKa € TOJIOBHUM KUPOBUM JIemo. [3
MOPCBHKHUX BOJIOPOCTEI HAaUOLIbII Oarati JimiiaMu 4epBOH1 BOAOPOCTI.
OTxe, JIMAN SABISIIOTECS OCHOBHUM 1 HAWOUIBII KOHIIEHTPOBAHUM JIKEPEIOM
€HEeprii, sKa BUKOPUCTOBYETHCS I MIATPUMKHU >KUTTEBUX MpoleciB. BoHu
CIPUSAIOTH OOMIHY PEYOBHH, TPAHCIIOPTYIOTh XUPOPO3UnHHI Bitaminu (A, D, E,
K), 3axumiaroTh OpraHi3aM BiJl TeperpiBaHHS Ta BTPaTH TeIJla B 30BHIIIHE
cepenouiie. ToMy Mat0Th HAJ3BUYAMHO BaXJIMBE 3HAUEHHS B KUTTEAISTIBHOCTI
ripoOI10HTIB.
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Jleknist 5 3aranbHa xapakTepucTuKa i kiaacudikanis ByrieBoais

Byzneeoou — 1uie opraHiuHi CHOJYKH, SKI YTBOPIOIOTHCSI B POCIHHAX B
mporieci  (OTOCHUHTE3y.  3€JeHI  POCIMHU  MOXYThb  0O€3MmocCepeaHbO
BUKOPHUCTOBYBATH COHSIYHY €HEPril0, CHHTE3YIOUM MPU IOMY 3 BYTJIEKHUCIIOTO
ra3y 1 BOJY BYTJIEBOAM — XIMIUHI CHIOJYKH 3 BEJIMKKUM 3aM1acOM XIMI4HOI €Heprii.
Oprasi3m JTOAUHU 1 TBAPUH HE 3/IaTHUI O€3MOCepeqHbO MOTJIMHATU COHSYHY
EHEPril0 1 BUKOPUCTOBYE ii y BUIJISAAlI MPOAYKTIB POCIUHHOTO MOXOMKECHHS.
MosxHa cka3aTH, IO CBOIM ICHYBAaHHSIM Ha 3eMJl JIIoAuMHa 0arato B 4OMY
3000B's13aHa POCIMHAM.

PocnuHu MICTATH B TKaHMHAX HabaraTo OUIbIIE IYKPIB, HIXK TBapUHHU,
MPUYOMY CYTTEBO BIIPIZHSAETHCS 1 SKICHUU CKJIaJ BYTJEBOJIB POCIMHHOIO Ta
TBapUHHOTO CBITY. [lOpiBHSUIBHHMII BMICT BYTJIEBOJIB B TKAHWHAX TBApUH Ta
pociuH HaBeneHo Huxk4e. (Tab:m. 1.6)

Ta6auus 1.6 — IopiBHANBLHUI BMiCT ByrjieBo/IiB

Bwmict ByriieBoiiB B

TkaHuHa .y A
Cyxiil pedyoBuHi , %

3epHOBi ( )KHUTO, MIIEHUIIS, PUC, KYKYpy13a) 89-98
Bbo6oBgi ( 600, cost, YSUEBHIIS, TOPOX) 68-84
Mopcrki BojgopocTi ( Oypi, 4epBoHi) 40-82
M'sico Ha3eMHUX TBapuH (SUTOBUYHMHA, OapaHWHA, KOHWHA ) 0,8-3,8
M's1coO MOPCBKHUX CCaBIIIB 0,8-4,2
M'ssco MOpChKUX pHuO 09-44
M'sICO ABOCTYIIKOBHX MOJTIOCKIB

M’s13 — 3aMHUKa4 8- 24

MaHTIs 12- 42
M'sico MOPCHKUX paKomo1I0HUX 1,2-14,0

ByrieBoau BXOasATh 10 CKIIaly TiJIa JIFOJUHU 1 TBAPUH B 3HAYHO MEHIIUX
KIJTBKOCTSIX, HK OUTKM 1 *kwupu (Bchoro Omu3bko 2% B MEpepaxyHKy Ha CyXy
Macy), MPOTe BOHU € BAYKIIMBOIO CKJIAJI0OBOIO YACTHHOIO BCIX JKUBHX OPTaHi3MiB.

B opranizami droauHH 1 TiAPOOIOHTIB BYTJIEBOAU € OJHHM 3 OCHOBHHUX
mxepen eneprii. [loboBa HopMma msis JOpOCIO1 JIOJUHHM CKJIaJa€e OJU3bKO
450-500 r ByrJIEeBOMIB, SIKi OKHCHIOIOYHCH IO BYTJEKHCIOTO Ta3y 1 BOAM,
BunULttoTh mpubnu3Ho 10k/[x  eneprii. ByrmeBogum BUKOHYIOTH TaKOX
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CTPYKTYpHY (DYHKIIiIO, @ MPOMIKHI TPOJIYKTH iX OKUCHEHHS! BUKOPUCTOBYIOTHCS
AK BUX1IH1 pE€YOBUHU JJIsl CUHTE3Y 0aratbox 1HIIUX OPraHIYHUX CIOJIYK.

ByrieBoau BXOJsATh 10 CKIady HYKJICTHOBUX KUCIOT, AESIKUX (DEPMEHTIB,
CKJIAJTHUX OUIKIB, TOPMOHIB, O€pyTh Y4acTh B IIpoIlecax 3CiJaHHS KPOBI.

BaxnuBy ponb B JKMBOMY OpraHi3mi  BIJITPalOTh  BYIJIEBOJHU
TJIIKO3aMIHITIKaHU (MYKOIOJIicaxapuar), SKi € CKJIaJJOBUMH YaCTHHAMH O1IKIB
MYKOIPOTEi/IB, CIU31B, IIYHKOBOT'O COKY, CIIMHH, MUKKIITUHHUX PIIUH Ta 1H.
MykomnpoTeiau 3axuiialoTh OpPraHd 1 TKAHUHU BiJI MEXaHIYHUX 1 XIMIYHHUX
VIIKO/DKEHb.  ByrineBoaum  ImIMPOKO  BUKOPHUCTOBYIOTBCSI B XapyoBiid,
KOHJAUTEPCHKIN MPOMHUCIOBOCTI 1 METUITHHI.

ByriaeBogu mnonuifgioTh HAa TPU  OCHOBHI KIJIACH: MOHOCAaXapu/iu,
oJlirocaxapuu i mojricaxapuan. 3araabHa Gopmyda ix C, (H20)p.

Monocaxapuou MIiCTATbH B MOJEKYJl Bl TPhOX JO [EB'SITH aTOMIB
Byriel0. BoHU € mepBUHHUMHU TPOAYKTaMu (OTOCHUHTE3Y 3€JIEHUX POCIIHH.
3anexXHo BIJ KUIBKOCTI BYIVICIIEBUX aTOMIB B MOJIEKYJIl MOHOCaxapuay
PO3PI3HSIOTH BIAMOBIHO TP103H, TETPO3H, MEHTO3U, T€KCO3H, T€NTO3HU, OKTO3H 1
HOHO3HU.

Onizocaxapudu — 1e oiiroMepu MoHocaxapuaiB. BoHM yTBOpIOIOTHCS
IIUIIXOM 3'€JHAHHS HEBEJIMKOI KiJIbKOCTI MOHOCaxapuaiB (Bia ABOX J0 JACCSITH).
Benvke 3HaueHHsT MarOTh Takl JuUcaxapujiu, K caxaposa, MajabTo3a, JAKTO3a,
menobioza 1 Tperamosa, 13 TpucaxapuaiB — padiHo3a, TeHIlaHo3a 1
TpUupyKTO3aH.

Ilonicaxapuou — BUCOKONOJIMEPHI CIOJIYKH, MOOYJOBaHI 3 JEKUIBKOX
JECATKIB 1 HaBITh THUCSY 3aJUIIKIB MOHOcaxapuaiB. Jlo HHX Halexartb
KpOXMaJib, TJIIKOTEH, 11eJ10JI03a i 1H.

5.1 Monocaxapuaun

Knacudikauisa, i3omepis i HoMeHkiIaTrypa. MoHocaxapuau €
MOXIJTHUMHU 0araroaTOMHHUX CIHUPTIB, MICTATh aJlbJAETIAHY a00 KETOHHY Ipymy 1
Ha3UBAIOThCA BIAMOBIAHO anboozamu ab0 xemozamu. IHIIUMHU CIOBaMH, 3
XIMI9HOT TOUKH 30py MOHOCAXapuau — II€ aabJerio- a00 KETOHOCTTUPTH.

HailinpocrimuMu MoHOCaxapujiaMmu € Tpio3u — TIILEPUHOBUHN ajbaeriy 1
IIOKCHUALIETOH

o clﬂon
M
| M C=0
H—C*—OH: |
I
¢h0n CH,OH
MiuepuHoBUKIA anbaerin [LiokcuaueToH

(anbpoza) (keTo3a)
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['minepuHoBUi anpaeriy MicTuTh oauH atoM KapOony, cromyueHuii 3
YOTUpPMa pI3HUMH aTroMamMH 1 rpynamud atomiB (B (GopMyli IMO3HAYCHHH
3ipOYKOI0). SIK BiTOMO, TaKWi aTOM BYTJICIIO HA3WBAIOTh ACHMETPUYHUM. ATOM
[pporeny 1 rimpokcuiabHa rpymna Ouiss Takoro aroma KapOoHy MOXYTb
pO3TallIOBYBATUCSI B MPOCTOPI MO-Pi3HOMY, TOOTO PEYOBUHHU, IO MICTATH
acuMmetpuuHuii atromM KapOoHy, MawTh HTpPOCTOPOBY 130Mepit0, abo
cTepeoizoMepio. BHacHioKk 1bOro iCHye JBa CTEPEOI30MEpU TIIIIIEPUHOBOIO
anbJAeriny, 1o no3HavyarThes sk D- 1 L-gpopmu

XimiuHi BaacTuBocti. B OUIBIIICTh XIMIYHHUX pEakIlii MOHOCAXapHau
BCTYIAIOTh, 3HAXOASYNCH B allMKIIUHIA (aapAeriaHiil) ¢opmi, HE3BaKAIOYH Ha
T€, 10 B AaHii (OpMi BOHH MICTATHCS B PO3UMHAX B JIYKE MAJTUX KUIBKOCTSIX.
Ile mnoscHIOETBCS TUM, IO anbieriiHa ¢(opma BYIJIEBOAIB € HAWMOUIBII
peakiiiino 3narHoro. [lo mipi BUTpaTtu B XIMIUHIN peakilii anblerigHoi Gpopmu
MOHOCaxapuay Moro nukiIiuHa opMa HEratHO MEePETBOPIOETHCS B alIbICTIAHY,
MOKH 3HOBY MIXK UMM (pOpMaMu HE BCTAHOBUTHCS AMHAMIYHA PIBHOBAra.

OnHi€r0 3 OCHOBHHUX XIMIYHMX BJIACTUBOCTEHM MOHOCAaXapuiiB € IX
3IaTHICTh JIETKO OKHUCHIOBatucs. [Ipu 11bOMy BOHU BiJIHOBIIIOIOTH HaBITh Taki
ayxe cnabki okucHukH, sk AQ,O i Cu(OH),. Ilpu OKWCHEHHI albaerigTHOl
Py MOHOCAXapuIiB YTBOPIOIOTHCS a1bOOHOBI KUCTIOMU:

0 0
\H \OH
HiC—0H H—C—OH

| |
HO—C—H + Ag,0—+HO-C—H 4 2Ag}

|
H—C—OH

|
H—C—OH

| |
H—C—OH H—C—OH

| |
CH,OH CH,OH

D(+)-I'niokoza

AJIBIOHOB1 KHCJIOTHM TajJakKTO3W 1 MaHO3W HAa3UBAIOTHCS BIAMOBIIHO

'MiokoHoBa KucnoTa

raJJaKTOHOBOIO 1 MAHOHOBOIO KHCJIOTAMU.

2 ° 22
cZ C
OH \OH
H—-—C—OH HO—C—H
u
HO—C—H ; HO—&—H
| ;
HO—C—H H—C—OH
| |
H—C—OH G0
| ]
CH,OH CH,OH

D(+)-ManakroHosa
KucnoTa

D(+)-MaroHoBa
KMcnoTa
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[Ipu Oinbll €HEepriiHOMY OKHCHEHHI, KOJIW OKHUCHIOETHCA 1 MEpBUHHA
CIIUPTOBA TPYIa, YTBOPIOKOTHCS TIBOOCHOBHI OKCUKHUCIIOTH, SIKi MAIOTh 3arajibHY
Ha3BY aib0aposux kuciom. IIpu TakOMy OKMCHEHHI TITI0K032a TIEPETBOPIOETHCA B
TIoKapoBy (IIYKpOBY), rajlakTo3a — y TallakTapoBy (CJIIM30BY) 1 MaHO3a — Yy

MaHaHOBY (MaHOCaXapHy) KHUCJIOTH:

C

s #° 2°
NoH NoH NoH
H—C—-OH H—C—OH HO—C—H
HO—-Cll-——H ; HO——(E-—H ; HO—-(!;'—-H
H—Cll—OH HO—(I:—H H—-é—- OH
H——-(E—OH H-—(lf.—-—OH H—~(|:-—OH
C/O C/O C/O
NoH \oH NoH
Mnokaposa ManakTapoea MaHoHoBa
(4ykposa) (cnuaea) (MaHocaxapHa)
KMcrnoTa

KUCNoTa

KUCNoTa

HaiiOinbmie OioJioriyHEe 3HAYEHHS MAKOTh YPOHOBI KHUCIOTH, SKl

YTBOPIOIOTHCA 3 MOHOCAXapuiB MPU OKUCHEHHI TUIBKHM MEPBUHHOI CHUPTOBOT
rpynu 10 KapOOKCUJIbHOI. YPOHOBA KHUCIIOTA, SIKA YTBOPIOETHCSA 3 TIIOKO3H,
HA3HMBAETHCS TJIIOKYPOHOBOIO, 3 TajakTO3W — TrajJakTypOHOBOIO, 3 MaHO3U —

MaHypOHOBOIO:

6 COOH 6 COOH 6 COOH
H =0 H HO —O H K 205
H . H . H
H H 5 H 3 OH
H H H OH H
"ntokypoHoBa "anakTypoHosa MaHypoHoBa
KUcnoTa KUCNOTa KUCNOoTa
[Tpun BIJTHOBJICHHI MOHOCaXapH/IiB YTBOPIOIOTHCA BIJIITOBIAHI

OaratoatoMHi cnupTd. B pocinunHax Haifuacriiie 3yCcTpidarOThCA copoOim, SKUM
YTBOPIOETHCSI TPU BIJIHOBJICHHI TIJIIOKO3W ab0o0 (PYyKTO3H, MaHim — TpHU
BITHOBJIEHH1 MAaHO3H, pubim — TPy BIAHOBICHH1 pUOO3H.

CH,OH ?HEOH CiH,OH
H—|C—OH HO—C—H H—(1.“.~OH
HO—|C-—H HO—E——H H—C—OH.
H—é—OH H—(‘_‘.—-OH H-—é:—OH
H—-—é-—-OH H-——(E—OH éH,OH

éH ;OH (lJH,OH
Copbit MaHiT PubiT
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Monocaxapuau BCTYMalOTh B PEAKIII0 3 KUCIOTaMH, YTBOPIOKOYHU
ckyagHi eipu. Jleski 3 HUX BIIICPAIOTh AY>KE BaXJIUBY POJb B 0OMiHI PEYOBUH.
Oco061MBO BenUKE 3HAYECHHS MalOTh eipu IyKpiB 13 PochaTHO KUCIOTOIO,
Tak 3BaHl Itykpodocdatu, ado dochopHi edipu nykpiB. Taki HallBakIUBiIIl
mporiecu OOMIHY pPEYOBUH, SIK JIUXaHHsS, OpOJIHHS, CHUHTE3 TJIIKOTEeHY,
KpOXMaJo 1 6araro iHIIMX, BiAOYBarOThCS 3a 000B'SI3KOBOI y4acTi pocopHux
edipiB nykpiB. Haitbuibme 3HaueHHsT MawTh QocdopHi edipu IIOKO3H,
bpykTo3u 1 pubo3u.

HaifBa)xnuBIIIOI BIACTUBICTIO MOHOCAXapWAIB € iX 3JaTHICTh [0
YTBOPEHHSI 271iko3udie. BOHM yTBOPIOIOTHCA MUISAXOM 3aMIIIEHHS aToMa
[gporeHy B HamiBaleTaJIbHOMY TiApOKCHIi (TOMy WOro Ha3WBaIOTh IIIC
2NIKO3UOHUM  2IOPOKCULOM), SKUH BIAPI3HAECTHCSA IIBHMIICHOK PEaKIIHHOO
3maTHICTIO. OJHUMHU 3 HAWOPOCTIMIMX TIIKO3UAIB € ETHUITIIOKO3UIN, K1
YTBOPIOIOTHCA MPU B3aEMOJI11 HUKITYHUX (POPM I[yKPIB 3 €TUIOBUM CIIUPTOM
CH,0H
HA—O H

H
5 HHA-0-CyH; + Hy0

H OH

o-D-Iniokosa o-ETvnrnioko3ng

[InsxoM 3aMmilieHHs B MOJIEKYJII MOHOCaXapuay OJHOTO 3 T1IPOKCHIIIB
rpynoto  —NH, yTBoprotoThCcsi aminonoxioni uykpiB. HailOinbimr Baxiause
0l0JIOTIYHE 3HAYEHHS B OPraHi3Mi JIOJWHHA MarOTh aMIHOIMOXIJHI TJIFOKO3H,
rajlakTO3d 1 MaHO3W - BIJIMOBIJHO TIIFOKO3aMiH, TajlakTo3aMiH (XOHApO3aMiH) i
MaHO3aMiH.

3a3HayeHl reKCo3aMIHU BIJIICPAIOTh BAXJIHMBY POJIb y KUTTEAISUIBHOCTI
opranisMy. BoHU BUKOHYIOTH cheuudiuHi (QyHKII{, BXOASYU 7O CKIady
CIM3UCTUX PEYOBUH, CHUHOBIAJIBHOI PIAMHU CYIJIOOIB, PETYIIOIOTH 3CiAaHHS
KpPOBI 1 BUKOHYIOTh 3aXUCHY (DYHKIIIIO TTPH 1H(EKIIMHUX 3aXBOPIOBAHHSX.

c o’ #°
\H \H \H
H—'\J.—NH, H—J—NH, H,N—l—H
HO—&—-H HO—(ll— H HO—&—H
H—é——OH HO—(‘:- H H-—-IC—OH
H—é—OH H—é—OH H—C|:— OH
AH,OH CIJH,OH (lZH,OH
nioko3amiH [anakTo3aMiH MaHo3amiH

['exco3aMiHM 3HAXOJATHCS B OPTaHi3Mi HE y BUIBHOMY CTaHl, a TOJIOBHUM
YUHOM Yy (OopMi aleTHWIBHUX MOXIIHHUX, Kl YTBOPIOIOTHCS MpPHU 3aMIIllEHH] B
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MOJIEKYJII aMiHOLYKopy atoma ['iaporeHy B OJHIN 3 TIPOKCHWIBHHUX Tpyn abo
amidorpyni Ha arnetun (CHpCO-).TakuMm 1IIsSXOM yTBOPIOWOTHCS O-areTwi-i
N-anermiaminonykpu. Haltuacrime yrBoproroThesi N-aleTHIIaMiHOIYKPH,CEPE
SKUX HalOuIpIn BaxiuBuMHU € N-auerunrimroko3aMid, N-aneTmwiraiakro3aMid 1
N-ameTriMaHoO3aMiH:

c/’ 7’ )
\H \H \H
H—C—NH—COCH,4 H—C—NH—COCH;4 HyCOCH—N—C—H
HO—C'I—H HO—(’J——H HO— (!—H
H—('Z—OH HO—&—H H—é—OH
H—(IZ—OH H—(jI—OH H—(‘!——OH
C|H,OH JZH,OH lCH ,OH
N-Auemqrmoxo- N-AuyeTtunranakro- N-AuyeTtunmaHo-
3aMmiH 3amiH 3aMiH

Biosioriyne 3Ha4YeHH | 3HAXOIKEHHS B NPHPOAI OKpPeMHX
MOHOCaxapuaiB. biojoriune 3HAY€HHS MPOCTUX BYTJICBOJIB MOJISITAE B TOMY,
[0 BOHHM € TOJIOBHHM JIKEPEJIOM €HEpTii, CIyX,aTh XIMIYHOI OCHOBOIO JIf
moOyI0BH MOJIEKYH 010MOIMEPIB 1 € CKIIaJIOBUMHU YaCTHHAMHU MaKpOEPTiUHUX
CIIOJIYK.

I’ moko3a — HaMMOLIMpPEHIlIa albJ0reKco3a SIK y POCIMHHOMY, TaK 1 'y
TBapUHHOMY CBITl. Y BUIBHOMY CTaHi BOHA B BEJIMKHX KUIBKOCTSX MICTUTHCS B
COJIOAKHUX mToAax i meai. Bunorpag mictuth 17-20% riroko3u (3BijcH Ie OJHA
Ha3Ba TJIIOKO3H — «BUHOTPAJHUN IyKop»). OCOONHMBO BEIMKY pOJIb Biirpae
IJII0KO3a B YTBOPEHH1 HEPO3UMHHUX MOJICaXapuAiB — KPOXMAJIo, TIIIKOTEHY 1
KJIITKOBMHHM, MOOYIOBaHUX 13 3aJUIIKIB MOJIEKYn [B-Tiioko3u. BoHa BXOIUTH
TaKOX JI0 CKJIay AUCaXapuJiiB — MaJlbTO3H, CaXapo3H 1 JIAKTO3H.

I'moko3a — o0OOB'A3kOBa CKJIaJ0oBa 4YacTUHA KpoBi, JiMpu 1
epeOpoCHiHANBHOT PIAMHU B OpraHi3Mi JIIOJAWHHU 1 TBapUH. B KpoOB1 JIOAUHU
3apkau Mictutbes 80-120 mr % rmroko3u. Hesnawni kinmbkocTi 11 € B cedi
(0,1%); npu 3axBOprOBaHHI IYKPOBHM J1ia0ETOM BMICT TJIOKO3H B HIil
30UIBIIYETHCS 1HO I 10 12%.

B xmitmHax 1 TKaHWMHAX TJIIOKO3a 3HAXOAUTHCS y (dochopribroBaHOMY
CTaHl — y BWIISAI TTIOK030-1-docdaTty i TaroK030-6-hocdary, mpoMiKHUX
MPOAYKTIB po3Maay BYTIJIEBOAIB. B oprani3mi JIOJMHMU 1 TBAPUH 3HAXOASITHCS
TaKO MOX1AHI TJIFOKO3U — IMTIOKOHOBA 1 TJIFOKYPOHOBA KUCIJIOTH 1 TNIFOKO3aMiH.

®ocdopHi MOXiAHI TJIIOKOHOBOI KHUCIOTH € MPOMIKXHUMH MPOJYKTaMU
MEHTO3HOTO LMKy, a TJIOKYpPOHOBA KHUCJIOTa Oepe yyacThb y HeWTpamizaiii
OTPYTHUX MPOIYKTIB 00OMiHy pedoBHH ((heHoy, ckaroiy, iHmoy U iH.). Kpim
TOro, TJIIOKYpOHOBa KHCJIOTa BXOJUTh [0 CKJIaay MYKOIOJIicaXxapuiB.
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['nmiko3aMiH € CKJIaJ0BOK0 YacCTHMHOK DIIKOMPOTEiAiB, MYyKOMOJicaxapuiiB i
XITUHY .

B opranizami OKHUCIIOBAJIbHUN po3maj TJIOKO3UW BinOyBaeTbcs abo a
aHaepoOHMX, a00 aepoOHUX yMoBax. [Ipu boMy mpoIieci BULISAETHCS CHEPris,
KA HAKOMUYYETHCS Y BUIJISIAI MaKpOEpPriyHUX 3B’sA3KIB B Mojekyiax AJ[D Ta
AT®. Ilpu anaepoOHOMY Ta aepoOHOMY poO3MaAl MOJEKYIU TIIOKO3U
yTBOPIOEThCS 32 MoJiekyinu AT®D, B SKUX aKyMyTIOEThCS 1339,8-103 JIx; ipu
MMOBHOMY K OKHMCHEHH1 MOJICKYJIH TTIOKO3U BUAUISIETHCS 2872-10° 1. Enepris,
AKa 3BUIBHSETHCA NPH TMpoiecax OlOJOTIYHOTO OKHUCHEHHS YaCTKOBO
PO3CIIOETHCA Y BUTJISI TEIUIOTH, @ B OCHOBHOMY aKyMYJIIOE€ThCS B MOJIEKYJIaX
AT® 1 B momanblioMy BUKOPUCTOBYETHCS IJIi MEXAHIYHOI pOOOTH M’SI3iB,
010CHHTE3Y, CEKPETOPHOI AISTBHOCTI.

l'anaxmosza y BITbHOMY CTaHi He 3ycTpiyaeThcsi. bionoriyne 3HaueHHs ii
MOJIsiTa€ B TOMY, 110 BOHA € CKJIAJIOBOI0 YAaCTHMHOIO 0araThOX MOJIiCaxapHuIiB 1
riniko3uiiB. Pa3zoM 3 TIIOKO3010 rajgakTo3a BXOIWUTh JO CKJIaAy MOJIOYHOIO
IyKPy — JAKTO3U, a TaKOX TpUllyKpuay padinosu. B opranizmi JIoguHu i
TBApUH rajakTo3a BXOJUTh JI0 CKJIAJY JIIMOi/lIB HEPBOBOI CUCTEMHU 1 TOJIOBHOTO
MO3KY, a MiJ Ji€l0 (PEpMEHTIB MEePETBOPIOETLCS B IIIOKO3Y, M0 HAKOTMUYYETHCS
y BUIJAIl TJIKOTEHY — pPe3epBHOro Marepiainy. B poclivMHHUX TKaHUHAX
rajlakTo3a BUSIBJICHA B CTPYKTypl MoOjicaxapujy arap-arapy, rymiapa0liky i
PI3HOMAaHITHUX CJIU31B.

Mamno3a y BITbHOMY CTaHi 3yCTPIYAETHCS PIAKO 1 MICTUTHCSI B OCHOBHOMY
B IIKIpKaxX amejxbCUHIB. BXOoaWTh 10 CKIaay CKIQAHUX BYIJICBOAIB, SKi
Ha3UBaIOThCA MaHaHAMU. BoHa BUsBIIEHA B CUPOBATIII KPOBI JIIOJUHU 1 TBAPUH Y
CKJIaJ(1 TJIIKOMPOTEIAiB, B OUTKaX CIWHHU, CIU3Y KUIIOK 1 PIIUHU CYTJIO0IB.

®pykmosza — JyXKe TOMMPEHUH MOHOcCaxapuia. 3yCTpPIYaeTbCi B
OCHOBHOMY B IUIOAAaX, TOMY 11 Ha3WBAIOTh 1€ IUIOJOBUM IykpoM. Cepen
MIPOCTUX ITyKPiB BOHA € HAHOUIBII COJOIKOI0, B 2,5 pa3u COJOINA, 3a TITIOKO3Y,
i B 1,7 pa3y, 3a caxapody. MIiCTUTbCS TakoX B OKOJMHOMY Meni (OJU3bKO
42%), BXOAUTH JI0 CKIIQIy JHUCaXapuy caxapo3H i Imoyricaxapuy iHyIiHY.

VY HeBeNMKUX KUTBKOCTSIX (PPYKTO3a MICTUTHCSI B KPOBI JIFOJAUHU 1 TBAPHUH.
Ii pocdopHi edipu € MPOMIKHUME CIIONyKaMK 0OMiHy BYTJIEBOJIB B OPraHi3Mi.
B mnpoueci oOminy (pykTro3a MoOxke MepeTBOproBaTtUcs B Ioko3y. [loope
3aCBOIOETHCSI OPraHI3MOM.

Puboza ma oezoxcupuboza — neHTO31, 3HAYHO MOLIMPEH] B TBAPUHHOMY 1
pocirHHOMY cBiTi. Ha BiAMIHY BiJl r€éKCO3 Mail>ke He 3yCTPI4atoThCsl y BIILHOMY
crtani. Pubo3za — o0OoB'si3koBa ckiagoBa dvactuHa PHK, wnykimeotuaiB 1
HYKJICO3uliB. BxoauTe n0 ckiamxy Oaratbox (epMeHTHUX cucteM. l[loximHa
pubo3n — crnupT PpuOITOI — € CKIaJ0BOK YacTHHOK BiTaMiHy B
(pubodnasiny). @ochopuuit edip prubO3N € MPOMIKHUM MPOTYKTOM OOMIHY
BYIUIEBOIIB. B opranizmi pu6o3a yTBOpIO€TbCS B IEHTO30pochaTHOMY LUK, 32
PaxyHOK 4OTro 3HAaYHOIO MIpOIO 3a0e31edy€e OpraHi3M Jt0JUHU MEHTO3aMHU.
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Jlezokcuprboza € o000B's13k0BOI0 uacTuHOr Mojekynu JIHK, ska
3HaXOJUTHCA B SAp1 KIITHUHU 1 BIAIrpae BaXJIMBY pojb B OIOCHHTE31 OUIKIB 1
nepeaayi cnaakoBoi iHGopmaIii.

5.2 Jlucaxapuam Ta mojicaxapuau

Jucaxapuau — rpymna BYTJIEBOJIB, MOJEKYIU SKUX CKIAAAIOThCS 3 JBOX
MOJIEKYJ MOHoOcaxapuiB. 3aranbHa (opmyna mucaxapuniB CioH2011. o
CKJIaJly JucaxapuiiB MOXYTh BXOJWUTH a0O0 TUIbKM TeKco3d, abo Trekco3a 1
MeHTO3a, 800 ONTUYHI 130MepH o~ 1 B-hopMU MOHOCAXapUIIB.

YTBOpeHHs nucaxapuiiB OOyMOBJIEHE 3JaTHICTIO IUKIIYHUX (opM
I[YKpiB YTBOPIOBATH TJIFOKO3UIN 332 PaXyHOK HaIliBaleTAIBHOTO (TJIIKO3HTHOTO)
T1IPOKCHUITY.

[Ipu 1bOMY YTBOpEHHS AUCAXapHiB MOXE 31MCHIOBATUCSA JBOMA
cnocobamu: 1) 3a paxyHOK HamiBallETAIBHOTO TIAPOKCHIY  OJHOTO
MOHOCaXapujay 1 SKOroch TiApokcwiny (37eOUThIIOrO IIe TIXPOKCHII, IO
3HaXOJUThcs OUIs derBepTroro aroma KapOoHy) iHIIOro; 2) 3a paxyHOK
HaliBaleTaJIbHUX TIAPOKCUIIB 000X MOHOCaxapuaiB. B ToMy BUMaaKy, KOJIH B
YTBOPEHHI1 3B'SI3Ky MIXK IBOMa MOHOCaxapuaamu Oepe ydacTh HariBaleTaIbHUI
TIAPOKCHII, B Ha3B1 AUCAXapUAy 3aKIHUCHHS -03d 3aMIHSIOTHCS Ha -03UO0.

Po3pi3HsAIOTH AUcaxapuau ABOX TUIIB: MAIBTO3HOTO 1 TPEraJI03HOTO.

Jlucaxapuou manomosnoco muny. YTBOPEHHS IUCAXapHUIIB I[OTO THITY
BiIOYBa€TbCS 3a MEPIIMM  CIOCOOOM, TOOTO 3B'A30K MDK JBOMa
MOHOCaXapHuJaMu BUHHMKA€E 3a PaXyHOK HAMIBallETAIbHOTO TIAPOKCUIY TUIbKU
OJIHOTO MOHOCAXapuy.

Manvbmo3za cknanaetrbesi 3 1BOX Mosiekyn D-rmroko3u, cnomydeHuX Mix
co0o1o 1,4-3B's13K0M:

H,OH CH,OH
H O H H Q
TN SN
HO 'e) OH H
H OH H OH

o-Mniokoavgornokoaa (ManbTo3a)

B pesynbraTi yTBOpPEHHS MOJIEKYJIM MajbTO3M OJIMH HaIiBalleTAIbHUN
TIIPOKCUJ  3aJUIIAETHCA BUIBHUM, TOMY MAalIbTO3a JIETKO OKHUCHIOETHCS,
MPOSIBIISIIOUM BiAHOBHI BiacTUBOCTI. Lli BlacTUBOCTI OOyMOBIIEHI THUM, IO Y
BOJTHOMY PO3YHMHI ICHY€ piBHOBara MiX IUKIIYHOIO ¥ albAeriiHoi0 (hopMamu
MaJIbTO3H:
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S H
C\ \lc é \C/o
H c‘ OH I B \\ H—t—on
1 O Ho_by | _ H-C-oH | T
HO—C—H | = OH—C—H | —C—H
' O —TH= | 0 ~——0
=-an l B H—C—OH H—C
e  H=T HC H- &_om
CH,OH CH,OH Lu,on ¢u,0H

OckulbKM B MOJIEKYJII MallbTO3M B YTBOPEHHI 3BSI3Ky Oepe ydacThb
HaIiBaleTaJIbHUM T1IPOKCHII TUIBKKA OJHIET MOJEKYJIM MOHOCaxapuay, TO 3a
pallioHaJIbHOI HOMEHKJIATYPOIO MajbT03a Ha3UBAETHCS TIIFOKO3UOTIIOKO3010.

Manbro3a nomMpeHa B TPUPOJl SIK CKJIaJ0oBa YacTHHA KPOXMAIO 1
TJIIKOTEHY.

Jlakmo3za. Momnekyna 1poro aucaxapuay yrBopeHa 3 modekyn [-D-
rajaktTo3u 1 o-D-rmroko3um 1 moOynoBaHa 3a THUIIOM MaibTo3u. Jlakrosa €
00OB'I3KOBOIO  CKJIQJIOBOI0 YACTHMHOKO MOJIOKA BCIX CCaBLIB 1 BUSABIAE
BIJHOBJIIOBAJIbHI BJIACTHUBOCTI.

CH,0OH H,0H
HO 0 H OH
H H
OHH/A O\ J\OHH
H H OH
H OH H OH

lanakToauporniokosa (nakToaa)

PamionanbHa Ha3Ba JTaKTO3M - TaJaKTO3UIOTIIOKO3A.
Llenobioza. Monekyla 1BOTO JUCaXapuay CKIANA€TbCsl 3 3aJIMIIKIB
MOJIEKY 0~ 1 B-TJIFOKO3 TaKOX CIOJIYYEHUX 32 TUIIOM MaJbTO3HU:

CH,OH CH,OH
H o H Q. 0oH
H o H
HH OH H
HO H H
H OH H OH

B-Mnioko3ngorniokosa

[leno6io3a (parioHasbHa Ha3Ba — TIIIOKO3HMJIOTIIIOK03a) YTBOPIOETHCS SIK
MPOMDKHUM MPOIYKT T'APOIII3Y KIITKOBUHH. Mae BITHOBHI BIACTUBOCTI.

Jucaxapuaum Tperajgo3Horo Ttumy. Monekyiu OUX JUcaxapujliB
noOy0BaH1 3a JPYrUM CIocoOOM, TOOTO YTBOPEHHS 3B'I3Ky MDK JBOMa
MOJIEKYJIAMH MOHOCAaXapHuaiB BIIOYBAETHCSA 32 PAXyHOK JBOX HaIiBalETaTbHUX
T1IPOKCUIIIB 000X MOJIEKY.

Tpecanoza cKiamaeTbcsi 3 JIBOX 3aJUIIKIB MOJIEKYn o-D-Tiioko3,
CroJiyyeHux 3B's3kom 1,1:
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6 CH,OH 6 CH,OH

H
‘or A NoHHA!
H OH
32 23
H OH H OH

Imioko3uaornoko3ava (Tperanosa)

OcKUIbKH B MOJIEKYJI1 TPErajao3u BiJICYTHIM HamiBaleTadIbHUM T1POKCHUIT,
TO BIJIHOBHHUX BJIACTUBOCTEN BOHa He Mae. PalioHajgbHa Ha3Ba TpErajio3d —
TIIIOKO3UA-OTIIOKO3U . Tperaiosa BusiBjeHa B Ipudax, BOJIOPOCTSIX 1 remoiimpi
0araTboX KOMax.

Caxapoza cxnagaetbcsa 3 MoJiekyl o-D-rmoko3u 1 B-D-dpykrosu,
CHIOJTYYEHUX MK CO00T0 3B's13K0M 1,2:

H OH OHH

Mmioko3uaodpykTo3ua (caxaposa)

Caxapo3a HE Ma€ BITHOBHUX BJacTHBOCTeH. PaiioHanpHa Ha3Ba —
[ITIOKO3UA0(PPYKTO3HU/I.

Caxapo3a — OJIMH 13 HAUMIOUIUPEHIINUX Y NPUPO/1 1 TPAKTUUYHO HANOIIbII
BOXJIMBUX JAMcaxapuaiB. BoHa MICTUTBCA y cTebiax, KOpeHsx, OyiapOax 1
miogax pocauH. B crebmax mykpoBoi TpocTtunu ii HakonuuayeTbest 1o 20%, a B
KOpeHeTuioAax IykpoBoro Oypsiky — mo 24%. Caxapos3a — IIHHHH MTPOJYKT
XapuyBaHHS 1 Ma€ BEJIMKE EHEPreTUYHE 3HAYEHHs; NpH OKUCHEeHH1 1 r ii
YTBOPIOEThCs Omm3bko 16,7 xJ[>k eHeprii. Po3mierumorounce, caxapo3a yTBOPIOE
IJIIOKO3Y 1 (PPYKTO3y, CyMIII PIBHUX KUIBKOCTEH SIKOi Ha3UBAETHCS [HEEPMHUM
yykpom. Po3uuH 1HBEpTHOro IyKpy oOepTae IJIOMMHY MOJISpU3aLlii
MOJISIPU30BAHOTO CBITJIa JIIBOPYyY Ha 66,5°. OckilbKi TIIOKO3a 0OepTae
IUIOLIMHY ToJsipu3anii npaBopyd Ha 52,5°, a dpykrosa - miBopyu ma 92°, To
CYMIIll IUX MOHOCAXapUAiB BIAXWISE IUIOIUHY HOJsSpHU3aLlii cBITia y OIK OUIbII
ONTUYHO aKTUBHOI (pykTo3u. Taka 3MiHAa HaAMNPsSMKY ONTUYHOI AKTHUBHOCTI
HA3UBAETHCS IHBEPCIEID.

Honicaxapuou — BHUCOKOMONEKYISPHI CIONYKH, TIOJIMEpH. IX
MOJIEKYJISIpHA Maca BHUMIPIOETbCS THUCSYaMU 1 MulbiioHamMu. BoHu He
PO3UYUHAIOTHCS Y BO/I1 1 HECOJIOIKI HA CMaK.

3a XxiMi4HOIO OyJOBOIO iX MO’KHA MOAIIUTH Ha Bl BEJIUKI TPYIH:
roMorojicaxapuau, noOyJoBaHl 3 3aJIUIIKIB SIKOTOCh OJJHOIO MOHOCaXapuay
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(rroxo03a, GpyKTO3a ¥ 1H.) 1 reTeponoicaxapuian, sIKi CKJIATar0ThCs 3 3aJIMIIKIB
PI3HUX MOHOCAaXapH/iB Ta X MOX1THUX.
T'omononicaxapuou pi3HATHCS TPUPOJIOI0 MOHOCAXapHUAiB, IO BXOJIAThH
10 ix ckmamy. Tak, i3 3aJIMIIKIB TJIOKO3W IMOOYJOBaHI TIOKaHU (KpOXmallb,
TJIIKOTEH, IeJI0I03a W 1H.), 13 3aHIKIB GPYKTO3H — NOdippykTo3uau (iHyJIiH
Ta iH.).
CH,OH CH,OH

H O OH
H

OH H

H OH

B-CnioxosanacrnoKkosa

HInsgXxoM CHOJMyYEeHHS BEIUKOI KIUIBKOCTI 3aJMILKIB TajJaKTypOHOBOI
KHUCJIOTU YTBOPIOIOTHCS MEKTUHU, 3QJIMINKIB TIIOKO3aMiHY — XITHH MaHLIHUpa
YJICHUCTOHOTUX.

I'emepononicaxapuou IIIATbCS HA TEMILETIOIO3H, MYKOIOIICaXapuiH,
Kamenl 1 ciausl. BignoBigHo 10 ¢i3ioy0oriyHUX (QyHKIIN Mmodicaxapuau MOXHa
MOJUIMTH Ha CTPYKTYpPHI, $Ki YTBOPIOIOTH OIOPHI TKaHWHH (ICITFOJIO3a,
NEKTUHOBI PCYOBHHU, XITHUH); PE3CPBHI, IO IOCTYIOBO CIIOKUBAIOTHCS B
nporeci oOMiHy (KpoXmalib, TJIIKOTCH, 1HYJIH); 3aXWCHI, 110 YTBOPIOIOTHCS Y
BIJITIOB1JIb HA YITKO/KEHHS POCIIHH (CJIN31 Ta KaMeIi).

JlocniipkeHHsT mojicaxapuiB MOB'sI3aHe 3 BEIUMKUMHU TpyaHomiamu. Ha
el yac 100pe BUBYEHI JIMIIE OKPEMi TOMOIMOIICaxapuan — KpoXMallb, TJI1KOTE€H
1 IIEJTI0J1I03A.

Kpoxmans — HallBaXIUBIIMI roMomnoicaxapuid PoCiIUH 13 3arajbHOI0
dopmynoro (CgH1Os),. Lle Oimuit mopomok, Hepo3UMHHUKN Y BOJI, 0€3 cMaKy i
3anaxy. B rapsudiit Bojii yTBOpIO€ KOJIOIMHUN PO3UMH, IO 3a0apBIIOETHCS HOI0M
B CHHII KOIIP.

Kpoxmans yTBOprOETBCS B mporeci (OTOCHMHTE3Yy B 3€JICHOMY JIMCTI
POCIIMH 1 BIAKIQAA€ThCA B HACIHHSX, MIoJax 1 croBOypax. OcobmuBo Oarato
HOTro MICTUTBCSI B 3€pHAX PUCY, MIICHUI[l, KYKYypyA3u 1 Oynb0Oax kaproruii. B
OpTaHi3M JIFOJIUHY 1 TBAPUH KPOXMaJIb MOTpaIuisie 3 kero (kaprorurs, ximio 1 iH.).

Kpoxmane moOynoBaHuil 13 BENUKOI KITBKOCTI 3aJMIIKIB O-TJIIOKO3H,
CIIOYy4eHUX MDK c000r0 1,4-raiko3uJaHUMHM 3B'SI3KaMH 3a THUIIOM MaJbTO3H.
TakuM 4YMHOM, OJMHMIICIO, IO TOBTOPIOETHCS B MOJEKYJIl KpPOXMAaJlo, €
3QJIMILKYU O-TJII0K03U. KpoxMalb CkiajaeThbes 3 IBOX PI3HUX Ppakiiiil — aMiio3u
(6mm3pk0 25%) 1 aminonekTuHy (Onm3bKO 75%), MO PI3HATHECS MIX COOOKO
OyJl0BOIO 1 BIACTUBOCTSIMU. Aminoza PO3UMHHA B TapsA4did BoAl 1 Jo0pe
3a0apBIIIOETHCA MOJIOM y CHHIN KoJiip. Mosekysaa aMuio3u CKIaJa€eThes 3 ABOX
JAHIIOTIB, CKPYYEHUX B CIHipalib. B KOXHOMY JaHII031 3QJIMIIKU TIIOKO3U
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MOB'I3aH1 MDK CO00I0 TUIbKM 1,4-TIIKO3UAHUMH 3B'SI3KaMHU, TOMY MOJEKyja
aMUIO3M Ma€ JIIHIAHY OyJ0BY:
H, OH

B cknaai takoro manmrora HapaxoByeThesi 200-1000 3anummikiB TIFOKO3H.
MonekynsapHa Maca aMiio3u CTaHOBUTH On3bK0 60 THC. AMmintonexmun MOTaHO
PO3UYUHSETHCS B rapsiviil BOJI 1 yTBOPIOE KOJIOiHI PO3YUHH, 1110 3a0apBIIIOIOTHCS
HogoM B 4YepBOHO-(PI0OJIETOBHM KOJip. 3alMIIKK TJIIOKO3W B MOJEKYIi
aM1JIONIEKTUHY CIofy4eHi He Tutbku 1,4-, ame i 1,6-TimiKo3uIHUME 3B'I3KaMH,
SKUMH TIpHeaHaHi O1uni Janioru. CriBBigHomeHHs 3B's3kiB 1,4 1o 1,6 ckiramae
npubimn3Ho 25:1. ToMy Mosiekya aMiJIONIEKTHHY Ma€ pO3raly>KeHy CTPYKTYpY,
il MOKHa YSBUTH SIK KJIyOOK MOJiCaxapUIHUX JaHIIOTIB 0€3 YiITKO BU3HAYEHOTO
TOJIOBHOTO JIAHLIOTA:

CH,OH
HA—OM

HyOH

CH,OH

OH H

MonekynspHa maca aminonektTuHy ctanoBuTh 100 tuc. - 1 muH. 1 Oiibie.
[Ipu riaponi3i miag BIUIMBOM KHUCJOT 1 (DEpMEHTIB aMmiio3a 1 aMUTONEKTHH
PO3IICIUTIOIOTHCS, IPUETHYIOUN BOAY 10 TTIOKO3H:

(C6H1005)n + n Hgo — N C6H1206

[Ipu uboMy Kpoxmamb 3a3Ha€ MOCHIOBHUX MEPETBOPEHBb 3 YTBOPECHHSIM
MPOMIKHUX, OUTBII MPOCTUX MOJIICAXAPUIIB, SIKI HA3UBAIOTHCS OeKCHMPUHAMU.

Inikocen — BaXXJIMBUN TOMOINOJICAXapH, SIKMM MICTUTBCA y TKAaHMHAX
JIOJIMHU 1 TBApUH 1 BIJIIrPa€ poJib PE3EPBHOIO BYIVIEBOAY, TOMY HOro Iie
Ha3UBaIOTh TBAPUHHUM KpoxmasieM. BiH MICTUTBCSI TOJIOBHUM YMHOM Yy TEYIHII
(6mm3pko 10%) 1 M’s3ax (Omu3bpko 2%). e Oumii amop(HMIA MOPOIIOK, IO
JIETKO PO3YMHSETHCS B rapsviil BoJ/l, YTBOPIOIOUU KOJIOINHI pO34MHU. 3 HOAOM
Ja€ KOBTO-UE€pBOHE 3a0apBieHHA. [JlKOoreH mnoOyaoBaHUN 13 3aJUIIKIB
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a-TTIoKo3u. MosekynsipHa Maca #oro ckiamae Bim 400 Ttwc. mo 4 MuH.
CrpyKTypa IIIKOT€HY aHajJoridyHa CTPYKTYpl aMUIONEKTHHY, ajle Ha BIAMIHY BiJl
OCTaHHBOT'O TIIKOTEeH Mae OinbIne 3B's13kiB 1,6; cmiBBiqnomenns 1,4 1 1,6 y #oro
moutekyii cknamae 12:1. TMopsa 3 mum € Takox 3B'si3ku 1, 3. Tomy Monekyna
[JIIKOTeHY Mae Oulblll po3raidykeHy (opMy, ane OUIbII HIUIBHIMIA 1
KOMITaKTHIIIA 332 MOJIEKYJy aMUTONEKTHUHY.

VY TBapuHHHMX OpraHi3Max OCHOBHA Maca IIIKOT€HY MICTUThCS B M’s3aX,
O0locuHTe3 BIIOYBAETHCA B TEUIHIN 13 TIIOKO3M, a TaKOX MOJIOYHOI KHUCIIOTH,
[NIEepUHY, MOPOAYKTIB J€3aMIHyBaHHS AaMIHOKHUCIOT. Y M’si3aX TJIKOTEH
CIIYUTb PE3EPBHUM J[XKEPEIOM €HEeprii 11 poOOTH M’A31B. B mediHIl rIiKoreH
€ BYIJICBOJAHEBUM PE3€PBOM, 13 AKOTO TpH Jii (PEPMEHTIB YTBOPIOETHCS
[II0KO34.

VYV pub Ta Oe3xpeOeTHHX NPUPOJHUN BMICT TJIKOT€HY 3MIHIOETHCS B
Mexa, BKkazaHux B Ta0ymii. (Taoum. 1.7)

Tabauus 1.7 — BmicT riaikoreny

Me3xi BMICTY TJIIKOTEHY,
M’s13u1 %
Harypan. Cyxa
peUoBUHA peUOBUHA
Pubu xoctucTti

picHOBOIH1 ( KOOI, JISIIII, JIUH) 09-1,8 2,7-49
npoxinHi ( THXOOKEaHChKI JI0COC ) 02-14 1,0-3/4
nesariuni ( oceneAreBi, CapaHHH) 0,4-1,3 14-33
nouHi ( kam0ana, TPiCKOBI) 0,1-1,2 0,4-3,8
besxpebeTH1 MOPCHKI pakomoaioH1
KPEBETKH 0,2-2,2 1,0-11,2
Kpaowu 02-1.2 1,0-9,3
JIBOCTYJIKOBI MOJIFOCKH ( MOPCBKi)
M’513 — 3aMHAKaY 0,8-39 8,5-19,7
MaHTIs 1,0-5,2 10,9- 40,8
[TpicHOBOTHI MOJTFOCKH (TepIriBHHMIIS, Oe33y0Ka) - 15-21
I"onoBoHoTr1 MosTIOCKH ( KaJbMap, BOCBMHUHIT) 0,7-14 3,5-6,8
["ononTypii ( Tpemanr, KyKymapis ) 0,1-2,0 0,6-12,3

Henro03a, ab0 KIITKOBUHA, € OCHOBHUM CTPYKTYPHHUM IOJiCaXapuaoM
00O0JIOHOK KJIITUH BCIX POCIIHH, 110 3yYMOBIIIO€ iX MIIHICTh 1 €IaCTHYHICTh. B
JTUCTi pociivH Mictuthbes 0mm3bko 30% memtonosu, y aepeuHi — 6muspko 70%,
a y BOJIOCKax HaciHHS 6aBoBHUKY — O0mu3bko 90%. B cyxiit peuoBHUHI MOPCHKHX
TpaB (Toctepa, Qimiocnagikc) wmicturbes 12-24% memono3w, a B Oypux
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BojopocTsax (maminapii, ¢ykyci) 3,5-7,5% Ta B UYEpBOHHX BOJOPOCTIX
(ardemnsiii, pinodopi, pypuenspii ) 3,5-16,5%.

Monekyna UEI0I03U CKIAJAA€ThCA 13 3QJIMINKIB [-TJIFOKO3H, 3B'S3aHUX
MIDXK c00010 TIbKH 1,4-TNIKO3UIHUMHU 3B'sI3KaMH, TOOTO Mae€ JiHIHHY Oy/IOBY:

H,OH CH,OH
H H O oH
H o. ¥H
HH OHH
H H
H OH H OH H OH

KilbKICTh 3a/MILKIB TJIOKO3UM B MOJEKYJl LETIOJ03U J0CATaE KUIBKOX
THUCSY, 10 BigmoBifgae MoiekyisapHiit maci Big 500 Tuc. mo 20 muiH.

OxpeMi1 HUTKOMOA10H1 MOJIEKYJIM LET0I031 IPH B3a€EMO/I1i O/IHA 3 OJTHOIO
YTBOPIOIOTH MIIIHI MIII€JH, SK1, B CBOIO YEPTry, 3a JOMOMOTO BOJIHEBUX 3B'SI3KIB
o0'equyroThcst 'y (GiOpwin. B uucroMy BHIJSAI 1LETI0JIO3a — BOJOKHUCTA
pedoBHHA 0€3 3amaxy 1 CMaKy.

Taka crneundiuna OyoBa LENIOIO03M OOYMOBIIOE il HEPO3YMHHICTH Y
BOJ1, edipi, cnupTi. B 3BUualiHuX ymMoBax Ha HEl HE JIIIOTh PO3BEJIEH1 PO3UYHUHU
JYTiB, KUCJIOT 1 CIAaOKUX OKHUCIIOBadiB. PO3UMHSETHCS 11€71107103a B PEAKTUBI
[Iseiiniepa (po3Bemenuit po3zund CU(OH); B KOHIIEHTPOBAaHOMY aMiaky),
pPO34YMHI XJIOpUIY L[HUHKY, B XJOPUIHIM KHUCIOTI MpPU HaArpiBaHHI Ta B
KOHIICHTPOBaH1# Cynb(paTHIN KUCTOTI.

3aBIsKU HABHOCTI BUIBHUX T1IPOKCUIIBHUX TPYM IENI0J03a BCTYMae B
OKpEMI peaKlIlii 3 KUCIOTaMU 1 CIUPTaMHU 3 YTBOPEHHSAM pi3HUX edipiB. Tak, mia
JIE€I0 HITPATHOI KUCIOTH YTBOPIOETHCS HITPOKIITKOBHHA, MPU Al OLTOBOIO
aHTIAPUY — aAUETUIKIITKOBHMHA. 3a JOMOMOIOK IMX peakiii 13 IeNr0I03u
BUTOTOBJISIIOTH 1e10(aH, BUOYXOB1 pe4OBUHH, (DOTO- 1 KIHOILIIBKY 1 T.J.

[Ipu rigponizi UEeN0a03d B NPUCYTHOCTI KOHIIEHTPOBAHUX KHUCIIOT
yTBOPIOEThCS B-Titoko3a. OpraHizm JIIOAWHU 1 0araThbOX TBAPUH HE 3JaTHUM
MepeTpaBIoBaT KIITKOBUHY. Taky 3MaTHICTh MAalOTh TUIBKA MIKPOOPTaHi3MH,
AK1 )KUBYTh B TPABHOMY KaHaJIl TPABOiJHUX TBAPUH 1 XapUYIOThCSI B OCHOBHOMY
KJIITKOBHUHOIO.

Iaiko3aminraikanu( MyKkomoJicaxapuan)

Inikozaminenikanu  (AI')  — 1me CKJIagHI  BHUCOKOMOJICKYJISPHI
reTeponojiicaxapuad. Ix Mojekymrd HoOyaoBaHi 3 3alIUIIKIB  Pi3HHUX
MOHOCAXapH/iB, X MOXITHUX Ta IHIIUX CMOJyK. Po3unau ['Al 1 iX KOMIJIEKCH 3
OUIKaMH — MYKOIIPOTEIIN MAIOTh CIIM3UCTHUI XapakTep, 3a 10 i oJiepakaju CBOIO
Ha3By (BiX J1aT. MHUCOT — CJIK3).

HaiiOinbmie  3HauenHss MawoTh  kucai  [AlT rianyponoBa 1
XOHJIPOITUHCYIb(AaTHA KUCIOTHU Ta T€HapyH.

lianyponosa  kucnroma. Mojekyna  1BOTO  reTeporoiicaxapuan
noOy/loBaHa 3 BEJIMKOI KUIBKOCTI 3aJIMIIKIB TJIIOKYPOHOBOI KHUCJIOTH 1
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N-aneTwiriaoko3aMiHy B cmiBBigHomeHH1 1:1, 3B'i3aHMx MK co0oro
1,3-TiKO3UTHUMHU 3B'SI3KaMH, TOOTO CTPYKTYPHOIO OJMHHIICIO TiallypOHOBOi
KHCIIOTH € Jucaxapujl, SKAW CKJIAJA€TbCcsl 3 TIIIOKYPOHOBOI KHCIOTH 1

N- aneTUIrIoKo3amMIiny:

CH,OH
)
H O\,.

H
. H NH
I
COCH;,4 COCHj,

i ¢parmenTH, 3'€AHYIOYUCH OJMH 3 OJHUM 3B'si3KOM 1,4, yTBOPIOIOTH
BHCOKOMOJIEKYJIIDHY MOJIEKYJIY Ti1allypOHOBOI KHUCJIOTH JIHIIHOI OynoBH 3
MOJIeKYJIsIpHOTO Macoto Bix 270 mo 500 Tuc.

[ls kucrora mnomMpeHa B TKaHMHAX 1 OpraHax JIOJAWHU 1 TBapuH.
OcoOnuBo OaraTo ii B CKJIONOAIOHOMY TUII OKa, CYXOXWUIAX, CHHOBIaJIbHIN
piauHi cyriao0iB. BoHa BXOAuTh 10 ckiIagy 0OOJOHKHU KIIITHUH, 30KpeMa XKIHOYOT
CTaTEBOI KIITUHU — SIMIEKIITUHU. TOMY NPOHUKHEHHS B SIMIIEKIITUHY, a OTXKE 1
3aIUTIHEHHST 11 MOXJIMBE JIMIIE Yy BHUIAJAKY PO3IICTUICHHS T1alypOHOBOI
KUCJIOTU. Taky 37JaTHICTh Ma€ 4OJIOBIYA CTaTeBa KJIITUHA — CIIEPMATO30i/, SIKUM
MICTHTh (EpMEHT TiamypoHimady (riaypoHaTiiazy), 3a JOIMOMOIOK SKOTO i
pYHHYETBHCS 000JIOHKA.

[NanypoHoBa KucIIOTa 3/1aTHA 3B'A3yBaTy BOJY 1 TUM CAMUM yTPUMYBaTH
ii B MDKKIITUHHOMY TmpocTopi. BoHa Hajgae TakoXX CHHOBIaJdbHIA pIiIUHI
MaCTWJIbHI BJACTUBOCTI, 3MEHIIYIOUX TE€PTS MPU 3TUHAHHI CYTII001B.

[NamypoHoBa KKCIIOTa BXOJUTH JI0 CKJIay OCHOBHOT PEUOBUHM CIIOJIYYHOT
TKaHWHH, HATal0UX 1l BUCOKY MIIHICTH 1 3aXUCHI BIIACTUBOCTI, OCKIJIBKU OJTHUM
13 MEXaHI3MIB MPOHUKHEHHs OakTepii B OpraHi3Mm JIIOJUHU a00 TBapuUH €
po3uIeIyieHHs O0aKTepiadlbHUMHU (DEPMEHTAMU T1aTypOHOBOI KUCIOTH KIIITHHHOT
00O0JIOHKH.

AHaJOT14H1 MPOIECH CIOCTEPIraeThCsl TAKOXK MPH J1i HA OpraHi3M Pi3HUX
(GI13MYHMX YWMHHUKIB, HANPHUKIad, paalOaKTUBHOTO BUIPOMIHIOBaHHSA. B
pe3yAbTaTI MOCUIIOETHCS PO3UICIUVIEHHSI T1aJypOHOBOI KHUCJIOTH, IO BElE [0
MIJBUILICHHS TPOHUKHOCTI TKAHUH 1 3HUKEHHS OTOPY OpPraHi3My 1H(HEKIIIM.

XoHapoiTuHCyIb(aTHa KHCIOTa TaKOX € TeTepoIojicaxapuaoMm.
Monekyna i€l KuciaoTu noOyaoBaHa 3 (parMeHTIB IIIOKYPOHOBOI KUCJIOTH 1
N-amerwmirajgakro3aMiHCyiIb(aTy, CIOIydeHHX MDK c000r0 1,3-rIiKo3uIHUMH
3B'A3KaMH:

CHa0SO0,H |
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Taki ¢parMeHTH, TaKk caMO SK 1 B TiaJypOHOBIM KHCIIOTI, 3'€AHYIOTbCS
MDK c00010 1,4-3B'sI3kamMu, CTBOPIOIOYM MOJIEKYTY XOHAPOITUHCYJIb(PATHOT
KHUCJIOTH 3 MOJIeKysipHOIo Macoro 50-100 tuc.

XoHapoiTHHCYNIb(paTHA KUCIOTa — OOOB'SI3KOBAa CKJIaJ0oBa YacTHUHA
xpsmiB (mo 40% B mepepaxyHKy Ha CyXy Macy), KICTOK, OCHOBHOI PEUYOBHHH
CIOJIYYHOT TKAHWHHU, CEPIIEBUX KJIAMaHiB, CTIHOK KPOBOHOCHUX CYAUH, IIKIPU U
1H., TOOTO B oOpraHi3Mi BOHa BUKOHYe omnopHi ¢yHkuii. Kpim Toro,
XOHJPOITUHCYNb(paTHA KHCIO0Ta Oepe ydacTb B 10HHOMY OOMIHI 1 peryssuii
HAJIXOJKEHHS B KJIITHUHY MMOXXUBHUX PEYOBUH.

I'enapun — XWCIUW TeTEpOIOicCaXxapua, IO CKIATAEThCSA 13 3AIHIIKIB
TJIFOKYPOHOBOT KHCIIOTH 1 TIIFOKO3aMiHy, 13 MojekyssspHoo macoro mo 20 000.
Bin MicTUTBhCS y pi3HUX OpraHax i TKaHuHax TBapuH. OcobinBo GaraTo Moro B
nevinmi (1o 100 Mr Ha 1 Kr TKaHHMHHM), JIETEHSX, CEpIli, CCJIEe31HIIl, IIMTOBHIHIH
3aJ1031, KPOBI.

'emapuH € MOTY>XHUM aHTUKOATYJISHTOM, B MI3€PHO MAaJIUX KUIBKOCTSX
3amobirae  3cimaHHIO KpoBi. MOro BHKOPUCTOBYIOTb B MEIMIMHI JUIA
npoUIAKTUKY 1 JIIKYBaHHS TPOMOO3iB, a TaKOX SIK cTaOUI3aTOp KpPOB1 MpH ii
30epeKeHHI 1 MepeiBaHHI.

Ximunu — TPUPOIHI JIHIAHI TOJIMEPH, YTBOPEHI 13 3aJIUIIKIB
[IIOKO3aMIHY, CIIOJIYYeHUX MK COOO0I0 TJIFOKO3UJAHUMU 3B’ s3Kamu 1o tuny 1,4.
XiTHHH HEPO3YWHHI Yy BOJI, MonekymsapHa maca Bing 4500 mo 20000; BoHu €
CTPYKTYPHOIO PEUOBHHOIO, 13 SKOi B KOMax Ta PakKOMmoAiOHUX (OpMyeThCs
OCHOBA MaHIMPHUX MOKPUBIB. BMICT XiTHHY B CyXOMY MaHIMP1 PaKomoaiOHUX
(kamMyaTchkuii Kpabd, KpeBeTKH, paku) ckiagae 14 — 36% B 3aineXHOCTI Bif
MICIISI PO3MIILIEHHSI MaHIUpa Ta oro copmMoBaHocTi. XITHUH CTIMKUK 10 il
TpaBHUX (PEPMEHTIB TBAPHUH.

6 CH,OH 6 CH,OH
nb-0u  po-2ku
H 1 Ny
4KoH HA OH H
H OH
32 23
H OH H OH

'mioko3ugorniokosvg (Tperanosa)

B cknani MOpPCHKMX BOAOPOCTEN MPUCYTHI KOMIUIEKCHI MOJICaXapuau, SKUX
HEMae€ cepejll BYIJIEBOJIB HA3€MHHMX POCIHMH. Tak, HAOpHKIaJ, B MOPCHKUX
TpaBaX MICTUTHCS 30CTEPUH, B OypHX BOJOPOCTSX — JIaMIHApWH, aJIbIIH Ta
(yKOiTUH, B YepBOHUX BOJOPOCTSIX — KapareH, arapoi, araposa.

69



PO3/I1J12 OBMIH PEYOBUH TA EHEPI'II Y TIJIPOBIOHTIB

Jlekuisi 1 ®epmenTH — GioJioriuni kaTagizaropu 0i1K0BOI NpUpPOAH

Bei  ximMiyHI mpouecw, IO BiAOYBalOTBCA B JKMBOMY OpraHizmi,
MPUCKOPIOIOThCS  crielMIUHUMHU ~ KaTaiizaTopaMu, SIKi OJepKalld Ha3By
(dbepMenTiB, a00o eH3umiB. bioxiMiuHa poib (PEpPMEHTIB Yy BOJHUX OpraHizMax
HaJ[3BUYAHO p13HOMaHITHA 1 BeJIMKa Ta 3a0e3neuye HOPMaJIbHUI XiJT TIPOIIECIB
oOMiHYy; B iX opraHi3aMax TMpUCYTHIM meBHUN «HAOIp» (EPMEHTIB, SKUU
3a0e3reuye HEOOXIAHY MOCHIAOBHICTh Ta IHTEHCUBHICTh (ePMEHTATUBHUX
peaKiIii.

3 ¢epMeHTaMM JIOAMHA 3HAWOMa YK€ JAaBHO: 3CIIaHHS MOJOKa MpHU
BUTOTOBJICHHI CHUPY, XJ1I0OMEUYEHHs, MMBOBAPCTBO, BUHOPOOCTBO, BUPOOHHUIITBO
CHUPTY 1 LUIMI psAl TEXHIYHUX MpoLieciB 0a3y0Thes Ha A1i epMEHTIB.

PedoBuHu, CTiKi NpH 3BUYAMHUX YMOBaX, B Opra”i3mMi I €0
(hepMeHTIB JIETKO pOo3UIeIUIoThea. Hanpuknas, ByriaeBoau, >Kupu 1 OUIKK 3a
3BUYAlHUX YMOB MOXYTh 3HAXOJUTHUCS ©0€3 MOMITHUX 3MIH HPOTIroM
TpuBajoro yacy. Jljisi iX po3IIemyieHHs Mo03a OpraHi3MOM IMOTpiIOHA BHCOKA
Temneparypa (KUM'STiHHS) 1 3aCTOCYBaHHS CHJIBHHX PEarcHTiB (KOHIIEHTPOBaHI
MiHEepabHI KUCIOTH, JIyTH). [Iporiec po3mierieHHs: Ipyu IbOMY TPUBAE JIeKiTbKa
110, 1HOM1 HaBITh KiNbKa TWXHIB. [loTpamistoun B oprani3M, Il pEYOBHUHH ITi]
BIUIMBOM BIJNOBITHUX (EPMEHTIB Jy)Ke IMBUIKO (MPOTATOM KiIBKOX TOJIUH)
MIJUISITAl0Th PO3IIEIICHHIO 3 YTBOPEHHSM OUTBII MPOCTUX CHOIYK.

3a cBoew mpuposoro Bci pepmentn — Oinku. Bmepme LII. IlaBnos,
BUBYAIOYM 3/IaTHICTh HUIYHKOBOTO COKY IMPUCKOPIOBATH PO3ILICIUICHHS OUIKIB,
3BEpHYB yBary Ha Te, III0 YAM BIH OaraTimuii OiTKOBUMH PEYOBHHAMHU, TUM
IIBHUJIIIEC TIEPETPABIIOETHCA BHECEHHMM OUTOK. Jloka3zoMm OLIKOBOI MPHUPOIH
dbepMeHTIB € psifa iX (I3UKO-XIMIYHUX BIACTUBOCTEM, XapaKTEpPHUX AJi O1JIKIB.
depMEeHTH TaK camo, SIK 1 OUIKH, Y PO3YMHI 3HAXOAATHCS B KOJOIAHOMY CTaHI, €
amporepHumu enexkTpoiitamu. [Ipu qonaBaHHI HEUTpaTbHUX COJEH, 0COOIUBO
cynb(daTty aMoHi0, ()EpMEHTH BHUIIAQJAIOTh B 0cCaj, TOOTO BUCOMIOIOTHCA. Ilia
BIUIUBOM BHCOKOI TeMIEpaTypu, CUJIbHUX KHUCJIOT 1 JIYTiB, COJIed BaKKUX
METaJliB 1 IHIIMX YMHHUKIB, 10 BUKJIUKAIOTh JIEHATYypalito OUIKIB, (hepMEHTH
JIEHATypYIOTh 1 BTpPayalOTh KaTalliTUYH1 BJIACTUBOCTI. BaXJMBUM J0Ka30M
O171K0BO1 mpUpPoaAH (PEPMEHTIB € PO3MICTIJICHHS iX IMENCHHOM 1 TPUIICHHOM -
dhepMeHTaMH, 10 PO3MIEIIIIOI0TH O1IKH.

1.1 BaacruBocTi ¢pepmMeHTIB

®epMeHTH — TepMmosiabUThHI crnoaykd. lle o3Havae, 1o mig Ai€ero
BUCOKUX TeMIepaTyp BOHHM JeHarTypyioThb. CHodarky m0Opu MiABUIICHHI
TEMIIEPATYpPU AKTUBHICTh iX PI3KO 3HMXKYETHCS, MOTIM 30BCIM MPUIUHSAETHCS.
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[Ipu 80°C depmenTn pyHHYIOTbCS. BUHATOK CTAHOBISATH JIMIIIE OKpEMi
dbepmenTH, o BUTpuMYIOTh Temnepatypy 100°C i mpu mpboMy HE pyHHYIOTHCS.
3a Hm3pkux Temmepatyp (Hmwkde 0°C) depMeHTH HPUITUHSAIOTH CBOIO JIif0, ajie
He pyHHYIOThCA. JJist OUTbIIOCTI ()EPMEHTIB JIFOJUHU 1 CCaBIlIB ONTUMAILHOIO
TemriepaTypoto aii € 37-40°C.

[linBumieHHss TemmepaTypu [0 TMEBHUX MEX MIJCHIIOE aKTHUBHICTh
(depmeHTIB. [ KOKHOTO (epMEHTY ICHYE MEBHHM TeMIIEpaTypHUN ONTUMYM
(mns aminasu 50-60°C, mencuny i1 Tpuncuny 37-40°C , temmnepatypa 37- 40°C €
ONTUMAIBHOIO I 0araThoX (EPMEHTIB TBAPUHHOTO TMOXOJKCHHS), BHIIC
SAKOTO aKTUBHICTh (pepMeHTY 3aTyxae. [Ipu HarpiBaHHi B HNPHUCYTHOCT1 BOJOTH
no 100°C depmentu pyiiHyioThesa, a mpu Temneparypi 70-80°C OimpmricTsb
dbepMeHTIB He  OOEpHEHO  IHAKTUBYIOThCA. I[HakTHBaliss  (epMeHTIB
BHUKJIMKAETHCS JCHATypali€o OLIKOBOI yacTUHM (EpMEHTIB, a HE OOepHEHa
JeHaTypallis AesSKuX OUIKIB B po34nHAX MOYMHAETHCs yke mpu 30°C.

TakuMm 4KWHOM, YYTJIMBICTH O TEMIIEpaTypH — XapaKTepHa BJIACTUBICTh
(hepMeHTIB, IO MOSCHIOETHCA 1X OLTKOBOIO IPUPOOIO.

KoxxHuil gepMeHT MposiBiii€e CBOIO MaKCUMAJIbHY [0 TIPHU BIJMOBIIHIN
KOHIICHTpAIlii BOJHEBUX 10HIB, TOOTO MpU NMEBHOMY 3HaueHH1 pH, sike onepxano
Ha3By pH-ontumymy. [lns Ouibmiocti ¢GepMeHTIB JIOAMHU 1 CCaBIlB
onTuMaibHe 3HaueHHs pH 3HaxoAuThCA B clabo-KucaomMy abo ciiabomyKHOMY
cepepoBuili. Ilpore BimomMi ¢depMeHTH, 110 MPOSABISIOTh MaKCUMAaIbHY
aktuBHICTH Tipu pH = 1,5 — 2,5 (Hanpukiaa, MencuH MUTYHKOBOTO COKY) 1 MPH
pH = 8,00 (mampukiam, XIMOTPHUIICHH JBaHAMIATHUIANOT KUMIKK). J[MB. TaoOI.
2.1

3MiHa KaTaliTUYHOI aKTUBHOCTI (EpMEHTYy 3a pi3HUX 3HaueHb pH
MOSICHIOETHCS B MEPIIY Yepry 3MIHOIO Ti€l MPOCTOPOBOI KOH(DIrypartii, 3a Kol
MPOSIBISIIOTHCS MOT0 KaTalITUYHI BIIACTUBOCTI.

OnHi€ero 3 HaBaXIUBIMIUX OCOOJIMBOCTEH, 110 BiApi3HAE (EPMEHTH BiJ
THIIUX KaTali3aTopiB, € BUCOKA ClIeU(PIYHICTS iX 11i. BoHa momnsirae B ToMy, 110
KOKHHI (EepPMEHT Jli€ Ha TIEeBHY pedoBHHY (cyOcTpaT) abo Ha JIEeKiLIbKa
OJIM3BKUX 32 CBOEIO XIMIYHOKO CTPYKTYpPOIO PEYOBHUH. 3aJI€KHO Bl TOrO, MOXKE
(GepMeHT KaTaji3yBaTH OJHY pPEaKI(ito (AiATH TUIBKK Ha OJHY PCYOBHHY) UM
nekitbka (misTH Ha Tpymy OJNM3BKUX 3a OyJIOBOIO PEYOBHUH), PO3PI3HSIOTH
a0CoJIIOTHY 1 BiHOCHY crnenudiunicTe. [Ipuknagom abCoMOTHO crienu(piuHOTro
dbepmenty Moxe OyTu ¢depMeHT ypeasza, SKHH pPO3IICIUIIOE CEYOBHHY Ha
BYIUICKUCIUMN ra3 1 amiak. HaBiTh Ha Taky OJIU3BKY /IO CEYOBUHHU PEUYOBHUHY, SIK
TIOCEYOBMHA, Yypea3a Bxke He jie. biunbmicts (EepMeHTIB Ma€ BIJIHOCHY
cneuudiyHicTh. Jlo Takux (EepMEHTIB HajleKaTh €CTEpasu, AKI PO3UIEILUIIOIThH
e(ipHi 3B'SI3KH, NPOTEONITUYHI (PEPMEHTH TPABHOTO KaHAIY, 10 PO3LIEILUIIOIOThH
MEeNTUAHI 3B'sI3KM B OUTKOBUX MOJIEKYyJIaX, JMa3u Ta iH.
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Ta6auus 2.1- 3navuenns pH pepmenrin

DepMeHT Onrumym pH

Aprinasa 9,0-9,8
Tpuricun 7,8-95
Jlimaszu

[TYHKOBOT'O COKY 6,0-7,0

MIIIUTYHKOBOT 3aJ103U 6,7-7,2

COJIONY 44-46
VYpeasa 7,2-7,9
Aminazu

CIIMHHUX 3aJ103 6,8-7,2

MIANITYHKOBOT 3271031 6,7-7,2

COJIONY 44-46
ManbTaszu

KHUIIIEYHUKY 6,1-6.2

JTPLKIDKIB 6,6-7,2

COJIONTY 45-50
Caxapo3a, kapObokcuiiaza 45-50
ITenicun 1,2-25
docdaraza 6,7-9,4

Cepen ¢hepMeHTIB € TaKOXK 1 Takl, 10 MPOSIBIISIIOTH CBOO JIFO 3aJICKHO Bij
MPOCTOPOBOi KOH(irypaiii, To0OTO MalwTh HPOCTOPOBY chenudiuHicTh. Tak,
(dbepMeHTH, sIKI OKUCHIOIOTh D-aMIHOKHCIIOTH, HE OKUCHIOIOTH iX L-hopmu. Cin
MIJKPECIUTH, 10 CHEUUPIUHICT OyAb-SIKOro (PePMEHTY 3aBKAU MPOSIBIASETHCS
B UITKO BU3HAUYEHUX YMOBAX, 30KpeMa, MpHU MEBHII KOHIIEHTpAaIlil 10HIB BOJIHIO.

depMEHTH TPUCKOPIOIOTH Mepedir XIMIYHUX peakiiil sk yOik
PO3IICIUICHHS SKOIiCh PEYOBHMHHM, TaK 1 BOIK 1i cCMHTE3y, TOOTO IiI0Th B 000X
HarnpsMKax.

Kpim temnepatypu 1 3HaueHHs pH, Ha akTUBHICTh (DEpMEHTIB BILIMBAE
e UMK psJ YUHHHKIB, Cepea SKUX BEIMKE 3HAUCHHS Ma€ KOHIICHTpAIllS
cyOcTpaty. 3a MalluX KOHIEHTpaIliil cyOcTpaTy peakilis BiiOyBaeThCsl 3 MaJolo
MIBUAKICTIO, 3 TMIABHUINCHHAM KOHIICHTpAIlli IIBHAKICT PEakilii IMOCTYIMOBO
3pocTae 1 3a NMEBHUX 3HAYEHb CTa€ MOCTIHHOW0. BigOyBaeTbesi mporec Tak
3BAHOTO HAacWU4eHHs QepmeHTy cyoOcTpatoMm. Ilomanbiie  30UIbLICHHS
KOHIIEHTpAIlli cyOCTpary MNpU3BOAUTH 1O YINOBUIBHEHHS peakiii. Benuke
3HAYEHHs IS IIBHAKOCTI peakilli Ma€ 1 KOHIEHTpallisa camoro ¢epMeHTy. 3a
ONTUMAJIbHOI KOHIIEHTpAIlli PEYOBUHU IIBUJIKICTh PEaKI(li MPSAMO MPOMopIiiiiHa
KOHIIEHTpAIlii (P€pMEHTY B PO3UHHI.

Ha aktuBHICTH (hepMEHTIB BIUITMBAIOTH XIMIUHI CIIOJIYKH, 10 3HAXOISITHCS
B peakmiiiHii cuctemi. OOHI 3 HUX MIABUIYIOTh AKTHUBHICTH (PEPMEHTIB 1
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Ha3MBAIOThCA akTUBatopamMu. HuMu MOXyTh OyTH KaTiOHM METaliB 1 aHIOHHU
kucior; Ca?*, Mg2+, Mn?, Co®, C1™ i im. AkTuBatopaMu (pepMEeHTIB MOXKYTh
OyTH TakoX OpraHiuHi pedyoBUHHU. Hampukian, jimaza miAnUIyHKOBOI 3aJ03H,
KA PO3ILIEIUTIOE KUPHU, AKTUBYETHCS KOBUHMMH KHUCIOTaMH. Bimomi Bumankwy,
KOJIM AaKTUBHICTh (PEPMEHTIB MiJBUIIYEThCS MPHU JOJABAHHI [0 PO3UUHY
HEBEJIMKUX KIUIBKOCTEH OLIKIB, SIKI cami MO c0o01 HE MaloTh BJIACTUBOCTEH
dbepMeHTiB. PedoBHHHM, 10 3HIXKYIOTh AKTUBHICTH (PEPMEHTIB, HA3UBAIOTHCS
iHT101TOpaMu. HuMu SBASIOTHCA, HAIPUKIIA, KATIOHU BaXKKHX METal

1.2 BynoBa pepmeHTiB

DepMEeHTH K PEUOBUHU OUTKOBOI IPUPOU IUISATHCS HA MPOCTI 1 CKIaHI,
a00, sIK iX I1I€ Ha3UBalOTh, PEPMEHTU-TIPOTEIHU 1 HEPMEHTU-TIPOTEINHU.

M®epMeHTH-TIPOTEIHU CKIIAJIAIOTHCA TUIBKU 3 aMIHOKUCIOT. Y OUIBIIOCTI
3 HUX JIO0 CKJaJy MOJIEKYJId BXOJUTh OJUH MOJINENTUIHUN JIAaHIIOT, SIKUI Mae
XapaKTEePHY BTOPUHHY CTPYKTYpPY y BUTIISAAL 0-, B-cripasneit (iHoi BOHU MalOTh
TPETHHHY 1 YETBEPTUHHY CTPYKTYpH). 32 XIMIYHUMHU BJIACTHBOCTSAMHU IPOCTI
dbepMeHTH BIAHOCITH A0 adbOyMiHIB, TJIOOYJIHIB Ta IHIIMX TPYHN MPOCTUX
O1MIK1B.

@epMeHTH-TIPOTEIAN CKIAJAIOTHCS 3 JIBOX YACTHUH: TEpPMOJIAOUIBHOT
O1IKOBOT 1 TEPMOCTA01ILHOT HEOUTKOBOI. bisikoBa YacTUHA CKJIaAHOTO (DEPMEHTY
Ha3uBaeTbcs anodepMeHToM, HeOUTkoBa — KodakTopom. Komrmeke kodakTopa
3 ano()epMEHTOM HA3UBAETHCS XOJO(DEpPMEHTOM. 3B'I30K MiK anopepMEHTOM 1
KOo(pakToOpoM y MOJIeKyJiaX CKJIaAHUX (PEpMEHTIB HEOJHAKOBHIl. Y OaraThox
BUMaAKax Kodakrtopu ciabo 3B's3aHl 3 anopepMEHTOM, 3'€IHYIOTHCA 3 HUM
TUIBKYU T1J yac (pepMEHTATUBHOI peaKiii 1 JErkKo BIMOKPEMIIIOIOTHCS B Mpolieci
nianizy. B upomy pasi kodaktop Ha3zuBarTh kopepMeHTOM. Jleski kodakTopu
CHOJIy4eHl 3 anmo(pepMEHTOM [yKE€ MIIHUM KOBAJICHTHUM 3B'A3KOM. Takuid
KO(akTOp Ha3MBaIOTh MPOCTETHUYHOI Ipynoro. [IpoTe mpoBOAUTH YITKY MEXY
MDK KO(QEpMEHTOM 1 MPOCTETHUYHOI TPYMOI0 HE MOXHA, OCKUIBKKM B CKIIaJi
OIHOTO (hepMEHTY-NIPOTeiAy KO(MAKTOp MOke OyTH MIIHO CHOJYYEHUU 3
anodepMeHTOM, y CKJIaJ1 IHIIOro — cjiabo. ToMy Takuii po3noAil € yYMOBHUM.

Oco0nuBO Ciig  MIAKPECIUTH, W0 anoepMEeHT KaTaliTUYHO He
aKTUBHUU, KOPAKTOp Mae JqyxXe Ccl1abKy akTUBHICTh. [IOBHOLIIHHUN (epMeHT,
a00 aKTUBHUM KaTaii3aTop, YTBOPIOEThCSA TUIBKH K pe3yJibTaT 3'€AHaHHS
koepmenty 3 anopepmentom. [lpu nbomy crienudiyHi BIaCTUBOCTI GEPMEHTY
1 IIBHUIKICTh peakiii OOyMOBIIOIOTbCS TUIBKM OUIKOBOK YaCTUHOWO, a
MepEeTBOPEHHS  CyOCTpaTy, TII€pEHECEHHs aTOMIB, eJeKTPOHIB, PIZHUX
(GYHKIIOHAIBHUX TPyN 3[1MCHIOIOThCS KOpepMEeHTOM. K mpaBuio, y poJi
KO(pepMeHTIB BHUCTYMaOTh BiTaMiHM 1 iX mnoxigHi. Kpim BiTamiHiB, poJib
KO(EpMEHTIB BUKOHYIOTh TaKOX MOHM JIESIKMX METaliB (Cu2+, Fez+, Mg2+, Mn?*
11H.).
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@OyHK1111 KohepMEHTIB p13HOMaHITHI. ['0JI0BHOIO 3 HUX, SIK OyJie TOKa3aHO
HIKYE, € (JOPMYBaHHS TaK 3BAHOI'0 aKTUBHOTO LIEHTPY (PEPMEHTY 1 3A11CHEHHS
KOHTaKTy MoOJeKylu ¢epMeHTy 3 MoJiekynow cyoctpaty. Kpim Toro,
KopepMeHTH OEpyTh y4acTh Y EPEHOCI €JIEKTPOHIB, IPOTOHIB, ATOMIB, aMIHHUX
rpyll B TMPOIECI pPEakKiliii, a TakoXX BUKOHYIOTh OO'€THYIOUY (QYHKIIO MIXK
OKpeMUMH (epMEeHTaMH, 3a0€3NeUyI0YU TUM CaMHUM Yy3TOJIKEHICTh 1X Jii.

Posrnsinemo HalOIbII BakJMBI KoakTopu (PEepMEeHTIB-NPOTEiIIB, SKI
BUCTYMAIOTh Y pOJ1 KOPEPMEHTIB.

Hikotunaminaneninauaykineornn  (HAJI)  ckimamaetbess 3 JIBOX
MOHOHYKJICOTH/IB, CHOJYy4EeHUX MK cobOow mipodocharaum 3B's3koMm. Jlo
CKJIaJly OJTHOTO MOHOHYKJICOTUIY BXOJUTh a30THCTa OCHOBA aJICHIH, B CKJIaJl
IHIIIOrO0 a30THCTOI0 OCHOBOIO € aMij HIKOTHHOBOI KHCIOTH (BOJOPO3YMHHHUI
BitamiH PP):

CONH
Z | 2
O _H
N
N H H /OH
NH, HO OH \
NZ N 0
S RPN
N™=—7(H H
HAO HO OH OH

Hikotunaminaneninauaykieorunpochar (HAAD). Ileir xodepmeHT
TaKOX € JTUHYKJIEOTHJIOM, MPOTE MICTUTh Y CBOEMY CKJIaJl 1€ OJHMH 3aJUIIOK
dbocharHoi kuCIOTH, crodydyeHU edipHUM 3B'I3KOM 13 JIPYTUM aTOMOM
BYIJIELIO pUOO3H a/IeHUIOBOI KUCIIOTH:

CONH
QPN
O_H
™
NH, H H |
NZ | N o
L\\ | O. H
N N H H
H _
HO(] OH
O=P
HO”

HAL®

HAJl 1 HAJI® BXoasTh 10 CKjIagy Tak 3BaHUX JIETiIporeHas3-(hepMeHTiB,

110 371MCHIOIOTh OKUCHEHHS CYOCTPATiB IUIAXOM BIAIIEIUICHHS aTOMIB BOAHIO i
€JIEKTPOHIB.



dnasinmoHonykiaeotun (PMH) i1 dnainageHingunykiaeorun (DAJ)
MICTSTh Y CBOEMY CKJIaJli puboduiaBin (Bitamin By):

/OH
(|:H2— CHOH—-CHOH=CHOH —=CH,=0-— P\-—-O
SO
6]
DOMH
OH

s
CIJH,-—CHOH ~CHOH=CHOH=CH;=0=P=0
N

Hs /NYO
= NH
H,C N
0

0
NH,q
NZ N
QWX
N~ N H H
H CH,~0=P=0
CAL H H OH

OMH 1 ®A]J] BXOIATh 10 CKJIaly AET1IPOreHas.
VY6ixiHoH OyB ymepiie onucanuil anriaiicbkuM ydyeHuM P.K. MopToHoM,
AKUN 1 JaB MOMY 110 Ha3By, IO B NEPEKJIaal O3Haya€e ''BCIOAUCYIIMN XIHOH',
OCKIIBKA BIH 3yCTPIYAEThCS Maike B yCIX KIITHHAaX. YOIXIHOH Ma€ TakKy
OyIl0BY:
0]

HyC—0 CH,
HsC—0 {CH{
o

[eit kopepMeHT 3AaTHUIN 3BOPOTHO MPUEAHYBATH ATOMU BOJTHIO.

Kodepmentn — mopdipunoBi komiuiekcu. llopdipuHOBI KOMILIEKCH €
CKJIaJIOBOI0O YACTHUHOI PSAJY OKHUCHO-BIJIHOBHUX (DEPMEHTIB, SKi 31MCHIOIOTH
MIEPEHECEHHS EJICKTPOHIB, 30KpeMa IMTOXPOMIB. AKTHUBHOIO YaCTHUHOK IIMX
dbepMeHTIB € 3ami3o-nopdipuHOBUM  KoMmIUiekc. Hailbuibmi  BUBYEHUM
KoepMeHTOM Op(PIPUHOBOI TPYIH € LIUTOXPOM C.

CueunianizoBani uneHTpu ¢epmeHTiB. Monekyiau (QEepMEHTIB MaloTh
BEJIMKI po3Mipu (3arajoM OuTbIIi, HDK cyOCTpaTH) i CKJIaJHY MPOCTOPOBY
KoH(pirypamnito. B Monekyni ¢depMeHTy pO3pI3HSAIOTH TPU CIEHIiali30BaHUX
LEHTPH. aKTUBHUMU, CcyOcTpaT3B's3yrounil 1 amoctepuyHuil. Ilpu npoMy KoxkHa
YacTHHA MOJIEKYJIM CTPOTO CHEI[1ali30BaHa, TOOTO BUKOHYE IIEBHY POJIb.

Axmuenuii yenmp — 11€ AMHAMIYHE YTBOPEHHS. Y MPOCTUX (PEPMEHTIB BiH
aBjsie COOOI0 YHIKanbHE O00'€HAHHS 3aJUIIKIB TNEBHUX aMIHOKUCIOT, SK1

CH‘\“\C"CHZ—] nH.

I
CHj,
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pO3MilllEHI B PI3HUX MICISAX MOJINENTUIHOTO JIAHI[IOTa MOJIEKYIu OLIKa.
Takumu 3aUIIKaMHU € paguKaiu TICTUAUHY, CEPUHY, apriHiHy, Tpunrtodany,
LUCTEiHY, THUPO3UHY, ACMApPAriHOBOI 1 TJIyTaMiHOBOi KHUCJIOT. Y MOJIEKyJax
npocTux (EpMEHTIB AKTUBHHM 1EHTP BHUHUKAE B pE3yJabTaTi TOro, IO
MOJIMENTHIHAN JaHIIOT MOJIEKYJIM Ou1Ka HaO0yBae Takoi KOH(Irypaumii, 3a aKoi
paguKallid 3a3HAYCHUX BUIIE aMIHOKUCIOT 3HAXOASATHCA MOpPY4Y. Y TBOPHOETHCS
CBOEpIAHA «KHUIIEHSA», B SKi BIAOYBalOThCA KaTaIITU4YHI TEPETBOPEHHS
cyoctpaty. Takorwo koHdirypaii€ro, $SK MOpaBUiIO, € TPETHHHA CTPYKTypa
MOJIINENTUIHOTO JlaHmora. TakuM YMHOM, AaKTHUBHUN ULEHTp (EepMeHTIB
MPOTEiHIB BUHHUKAE B TOW MOMEHT, KOJM OUIKOBa MOJEKyjla HaOyBae
XapaKTEepHO1 JJI1 HEel TPETUHHOI CTPYKTYypHu. Tomy 3MiHA Ii€l CTPYKTYpU MOKE
BUKJIMKATH JAedopmallito abo pyilHallll0 aKTUBHOTO IEHTPY M oclnalieHHs
(hepMEeHTAaTUBHOI aKTUBHOCTI.

B cknagHux ¢epMeHTIB poJib aKTHUBHOIO IIEHTPY BHUKOHYE HOTO
HeOLTKOBa YacTUHA, TOOTO KO(MAKTOP, a TAKOXK MPHIISITaroyl 10 HHOTO OUIKOBI
dbyrakmionansHi rpynu: HS- nucreiny, OH - cepuny, COOH™ — acnaparinoBoi i
[TyTaMIHOBOT KMCJIOT, IM171a30JIbHE KIJIbIIE TICTUANHY U 1H.

AKTUBHUH LIEHTP, YTBOPEHUHN pauKaiaMu 3a3HAYEHUX aMIHOKUCIOT abo
KO(PaKTOpOM, XapaKTEpPU3Y€EThCS YITKOI TeOMETpUUYHOI KoHirypailiewo. B
3B'I3Ky 3 UMM JaHUUd (EPMEHT MOXKE MPOSBISITU CBOK KaTaJiTUYHY JII0 Ha
cyocTpaT, SKWHA 3HAXOAUTHCS B TOYHIM TEOMETPUYHIM BIAMOBIIHOCTI 0
CTPYKTYPH aKTUBHOTO IIEHTPY, OAIOHO 0 TOTO K KJIFOY MIAXOAUTh JI0 3aMKa.

BinnoBigHicTio Oyn0BM aKTUBHOTO MLEHTPY (epMmeHTy 1 cyOcTpary
MOSICHIOEThCA BUCOKa crenudiuHicTe ¢gepMeHTtiB. Tinbku cyOcTpar meBHOT
OyJ10BU MOX€E BBIUTH B TICHUW KOHTAKT 3 AKTUBHUM LICHTPOM (PEPMEHTY.

VY Monekynax (pepMeHTIB pO3pPI3HSIOTh TAKOXK CHEIlali30BaHl JIUISHKH,
BIAMOBIIAJIBHI 32  3B'A30K 13 CyOCTpaToM. IXx HasuBarTh  IIC
cyoecmpamse'szyouum (cyocmpamnuum) yeumpom, adbo "SKipHO'" ILIOIIAIKOIO.
Sk BCTaHOBJIEHO Ha JAaHWUM Yac, MPUKPIIJICHHS CyOCTpary M0 1€l AUISHKA B
onHux (epMeHTiB BiIOyBaeTbCsi B pe3yibTaTl B3aeMoAli cyOcTpary 3
€-aMIHOTPYIIOI0 aMIHOKHUCJIOTH JI3UHY, B IHIIUX — 13 JUISHKOK BIJIBHOT
COOH-rpymu riayraminoBoi kucinotu i HS-rpymoro nucteiny, ski po3TanioBaHi,
SK IPaBUJIO, Y CYOCTpPATHOMY LIECHTP1 MOJIEKYJIH PEPMEHTY.

BcTranoBitoBaTH 4iTKy MEXY MK aKTUBHHM 1 CyOCTpaTHUM LIEHTPOM,
poTe, HE MOXKHA, OCKUIbKM B MPUPOAHUX (epMeHTaX CyOCTpaTHUH LIEHTP
MOXke 30iraTucsi abo NMepeKpUBaTUCS 3 AKTUBHUM. YSBJIEHHS IPO HAasBHICTH y
MoOJIeKyax OUIKIB MEBHUX JUISHOK JOMOMAarae Kpaiie 3p0o3yMITH KaTaIITHYHY
byHKI1I110 PepMEHTIB.

B Monekynax (epMEHTIB € TakoX IUISHKH, PO3TalloBaHI Ha JAEsKid
BiCTaHi Bif AaKkTMBHOrO 1 CyOCTpaTHOro IEHTpPiB. IX HA3MBAIOTH
anrocmepuyHumMu, abo pe2yiamopHumu, UeHTpaMH. Jl0 UMX UEHTPIB MOXKYTh
MPUEAHYBATUCA PI3HI PEYOBHMHH, BUKJIMKAIOUM MPU LIBOMY 3MIHY MPOCTOPOBOL
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KOH(pirypamii MoJiekyin QepmenTy. Sk Hachigok, BiIOyBaeTbcsl 3MiHA
KOH(]Irypanii # akTUBHOTO LIEHTPY, IO CYNPOBOKYETHCS 30UIBIIEHHSIM a0o
3MEHIIEHHSAM KaTaJITUYHOT aKTUBHOCTI (hepMeHTy. Uepes anocTepuyHuil LieHTp
Ha AaKTHUBHICTb ()EPMEHTY MOXKYTh BIUIMBATU PI3HI PETYISATOPHI UMHHUKH,
SKAMH BUCTYMAIOTh MPOAYKTH (PEPMEHTATUBHUX PEaKI(iid, TOPMOHU 1 TPOTYKTH
iX OOMiHYy, MeaiaTOpu HEPBOBOI CUCTEMH U 1H. PerynsiTopHi YMHHUKH, WLIO0
MIJBUILYIOTh aKTUBHICTb  (DEPMEHTIB, HA3MBAaKOTh  AJOCTEPUYHHUMU
aKTHUBAaTOPaMHU, 10 3MEHIIYIOTh 11 — aJJOCTEPUUYHUMHU THT101TOpaMHu.

Ha nanuii yac BUSIBIEHO necsITKH (EPMEHTIB, IO MAIOTh AJIOCTEPUYHI
ueHTpu. Taki (epMEHTH Ha3MBAIOTh AJIOCTEPUUYHUMH, a00 PEryIsaTOPHUMH,
TOOTO (epMeHTaMU, aKTUBHICTh SIKUX PEryIIoeTbes. Y moliepMeHTHUX
CUCTEMaX pEryjiasiToOpHi ¢GepMeHTH, SK MPaBWIO, MNEPIIMMU MOYUHAIOTH
KaTaJIITUYHE TIEPETBOPEHHS CYOCTpaTy 1 MPUIUHSIOTH CBOIO 10 MiJi BIUTUBOM
KIHIIEBOT'O MPOAYKTY (PEpMEHTATUBHUX pEaKIlii. Y IbOMY pa3l peryibOoBaHUN
BIUIUB HA AaKTUBHICTh aJOCTEPUYHOTO (EPMEHTY KIHIIEBUM MPOJYKTOM
HA3UBA€ETHCSI MIPUHIIMIIOM 3BOPOTHOTO 3B'A3KY. Llell mpuHIUI JIeKUTH B OCHOBI
MOJIEKYJISIPHOI ~ caMoperymsiuii  OUIbIIOCTi  (EPMEHTATHUBHUX  IPOIIECIB
(biocwHTE3y O1UIKIB, TIIKOTEHY, OKUCHEHHS BYTJICBOIIB 1 T.JI.).
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Jlekuisn 2 Biojsioriuna posb pepMeHTIB
2.1 Knacudikauia ¢pepmeHTiB

Bucoka cnenugiuHicTh i1 (EpMEHTIB 3yMOBIIOE IYy’KE€ BEIHKY iX
KUIbKICTh. Maif’ke KOXKHa peakxiiisi, 10 BiAOYBA€TbCA B >KMUBOMY OpraHi3Mi,
3MIMCHIOETHCS 32 Yy4acTIO crenupiuyHO MPUCTOCOBAHOIO A0 Hei ¢epMeHTy abo
rpynu ¢gepmentiB. Ha ganmit gac Bimomo Oumst 2000 pi3HmX ¢epmeHTiB, i
KUIBKICTB iX IMPOJIOBXKY€E 301IbIIYBATUCH.

VY 1961 p. y Mocksi Ha V MixnHapogHoMy 0i0XiMigHOMY KOHTpeci Oyia
3aTBepkeHa €nuHa knacudikaiis 1 HOMEeHKIatypa ¢epMeHTiB. B ocHOBy
kiacudikaiii Oyja0 MOKIaJEeHO MPUHIIMM MOALTY BCIX (PEpPMEHTIB BIAMOBIAHO A0
TUIY XIMIYHUX Peakiliii, aKi BOHU KaTajai3yloTh. TOMy BCi BIJIOMI peaxiiii, 110
B110yBalOTHCS B OpraHi3mi, Oy MOALICH] Ha ITICTh OCHOBHUX THIIIB:

1. OKHUCHO-BITHOBHI pPeaKIlii.

2. [Iponiecu mepeHeceHHsT OKPEMUX TPYII BiJl OMHUX CYyOCTPATIB 10 1HIITHX.

3. Peaxkii po3mierieHHs cyOcTpaTiB 3a ydacTio Boau (Tiaposris).

4. Ilpouecu BIAIICTUICHHS IKUX-HEOYIb TPy 3 YTBOPEHHSIM MOABIMHUX
3B'13K1B 0€3 y4acTi BOJIH.

5. Peaxuiii, 3a AKX OJIHI pEYOBHUHHU MEPETBOPIOIOTHCS B 1HIII MPU

HE3MIHHIH KUTBKOCTI aTroMiB (mporiecH i3oMepu3ailii).
6. CUHTETHYHI TTPOIIECH, Y PE3YyJbTATi SKUX YTBOPIOIOTHCS HOBI
PEYOBUHHU, 3 BUKOpUCTaHHIM eHeprii ATO.

BianoBigHO 10 mIeCTH THUIIB XIMIYHUX peakilii BCi BioMi (epMEHTH
IUIATHCS HAa IIICTH KJIACIB.

1.0Oxcunopenykrazu. 2. Tpancdepazu. 3.ligponasu. 4.Jlia3m.

5. I3omepasu. 6. Jlirasu (cuHTETa3M).

Kpim TOro, KoxHUM KJ1ac MOALISETHCA HA MIAKIJIACH, SIKi, Y CBOIO Uepry,
TUIATHCS HA MIAMIAKIACH, OCTaHHI CKJIAJAlOThCS 3 OKPEMHUX IPEJCTaBHUKIB.
Takum YMHOM, KOKHUM (PEPMEHT Ma€e YOTUPU3HAUYHUM HGP, a00 KO/, B IKOMY
nepma nudpa mo3Hayae Kiac, J0 SIKOrO HAJIEXKHUTh JaHUU (PEepMEeHT, Jpyra
migkiaac GepMEeHTY B IIbOMY KJlaci, TPeTs - MIAIMIAKIAC, YeTBEPTa - MOPSIKOBUM
HoMep (depMeHTy B gaHomy miamiakiaci. Ha mouatky mmdpy cTtaBUTbCS JBi
aitepu — KO (kmacudikariist pepMeHTiB).

BianoBigHO 10 HOBOI HOMEHKJIATYpU Ha3BU (PEPMEHTIB CKJIAJIAIOThCA 3
NBOX yacTuH. [lepiia yacTuHa BKa3zye Ha Ha3By CyOCTpary, Apyra - Ha IpUpOIy
XIMIYHOI peakilii, sIKy 3/1icHIOE (PepMEHT, 13 JOAaBaHHIM Cy(IKCYy -a3a. Ko
dbepMeHT KaTtalli3ye peakiil0 MDK JBOMa cyOcTpaTaMmH, TO B MNEpIIiil 4acTHHI
Ha3BU (EPMEHTY Jal0Th Ha3BH 000X CyOCTpaTiB, pO3AUICHUX JBOMA KpamKaMmH,
B JIpYTiid BKa3yOTh TUIM XIMIYHOT peakliii 3 J0oIaBaHHAM Cy(]iKcy -a3a,
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TakuMm 4MHOM, 3TIAHO 3 TMPUHHATOIO KIACHU(IKAIIEID 1 HOMEHKIATYPOIO
(dbepMeHTiB, y Ha3Bi (hepMEHTY BIJOOPAKYETHCS TUIT XIMIYHOI peakxilii, SKy BOHH
KaTani3yloTh, a caMm (pepMeHT Mae cBi mudp, sSKUil CTaBUTBHCSA MICIS HAa3BU
(epMEeHTY B JIy)KKax.

PosristneMo Ha mpukiTagax Ha3BH 1 MAQPPHU AeIKUX (HEPMEHTIB.

1. Oxkcupopenykra3m — (HEpMEHTH, IO KaTaldi3yIOTh OKHCHO-BIJHOBHI
peakilii, TOOTO MepeHeCeHHsI €JIEKTPOHIB 1 aTOMIB BOJHIO BiJl OJIHIET PEYOBUHHU
(moHopa) no inmoi (akmenrTopa). B pesynbrari peakiiiii, mo KaTali3ylThbCs
OKCUAOpEAYKTa3aMH, KJIITUHU OEPKYIOTh XIMIYHY €HEPTiIO.

Oxcupopenykrasu — ne ckiaagani ¢pepmentu. Kodakropamu B ix cknaai
MOXYTh OyTH HikoTHHaMigHi Kopepmentu (HAJL i HAJI®D), duaBiHHYKICOTHIM
(OMH i ®AJI), 3anizonopdipurosi kommeken (rem) i Garato xarionis (Fe?*
Fe¥, cu®, zn*™" i iH.). 3a3HadyeHi KO(AaKTOPH CIHPOMOXKHI BUKOHYBATH POJIb
aKIIENTOPIB €JIEKTPOHIB 1 aTOMIB BOJHIO 1 EPEIaBaTH iX 1HIIUM PEYOBUHAM.

Ha3Ba ¢epmeHTiB OyayeThbcs 3a TaKOK 3arajibHOI CXEMOIKO. JOHOP:
aKIenTop — OKCUAOPEIyKTa3a.

[lopsitm 3 1MM 3aCTOCOBYEThCA TakoX poOoya HOMEHKIATypa
OKCUJIOpPENYyKTa3, B OCHOBI SIKOI JIEXKUTh Ha3Ba aKIENTOpa €JIEKTPOHIB 1 BOJIHIO.
Tak, SKII0 aKIENTOPOM € KUCEHb a00 MEePOKCHU BOJIHIO, Taki OKCHIOPEYKTa3H
Ha3WBaIOTh BIJMOBITHO okcudazamu i nepokcuoazamu. OKCUAOPEIYKTa3H, IO
nepesalTh €JIEKTPOHU 1 BOJAEHb HAa SKUUCH IHIIUWA aKIEnTop, KPIM KHUCHIO 1
MEPOKCUY BOJHIO, HA3UBAIOTh OecidpoceHazamu. TakuX OKCUIOPEHYyKTa3
nepeBakHa OUIBIIICTb.

Knac okcuaopeaykras MICTUTh LIIUN PsSA MiAKIaciB 1 migmiakmaciB (y
mmdpi  ¢epMeHTIB 1€ BiAMOBITHO apyra 1 Tpers mudpu). Y migkiaci
OKCHUAOPEAYKTa3 BigoOpakeHI TIPYINHM PEYOBUH, IO OKHUCHIOIOThCA (TOOTO
JIOHOPY CJIGKTPOHIB 1 aTOMIB BOJIHIO), KOXXKHA 3 SKHX Ma€ CBId TICBHUM
nopsiakoBuii Homep. Hampuknan, nudporo 1 3aBKau MO3HAYAETHCS CIUPTOBA
OH-rpyma, mudgporo 2 - ampuaerigHa abo keroHHa rpyma. Iligmigkiac B
aHaJII30BaHOMY KJlaci BKa3ye Ha aKICNTOPH EICKTPOHIB 1 aTOMIiB BOIHIO (IIe HE
110 IHIIIE, IK KOPAKTOPH OKCHIOPEIYKTa3), sIKi TaK caMo, sK 1 JoHaTOpH (TpyIy,
10 OKUCHIOIOTHCS), MarOTh CBOi meBHI Homepu. L{udpa 1 y migmigkmaci, Ha-
MPUKIIAJ, O3HAYa€, II0 AKIENTOPOM EJEKTPOHIB 1 BOJHIO € HIKOTUHAMIIHI
kopepmentu (HAJL i HAID).

CkaxiMo, (epMeHT CcOUpTOBOrO OpOAIHHA aJKOTOJBJCTIApOreHasa
BIAMOBIIHO JO HOMEHKJIATypH Ma€ TakKy Ha3By: ankoroib. HAJ -
okcumopenykraza (Kd 1.1.1.1). Ilepma nudpa mudpy mokasye HaJIeKHICTH
dbepMeHTy 10 KJlacy OKCHIOPEAYKTa3; Apyra — 0 HiAKIACY OKCUIOPEIYKTa3,
[0 OKHUCHIOIOTH CHOUPTOBI TPYNU; TPETS — A0 HIANIAKIACY OKCHUIOPEAYKTa3,
koakropom sxux € HAJI; derBepra — mnopsakoBuii Homep (EpMEHTY B
migkiaci. Ilepenik migkiaacis, MIAMIAKIACIB 1 MOPSIAKOBUX HOMEPIB IJis Oy.ib-
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SAKOTO KJacy TMOJaHUW Yy CIHeliaibHOMY JOBIJIHUKY 32 HOMEHKJIATypPOIO
(dhepMeHTIB.

2. Tpancdepasm — xmac (epMeHTIB, MO0 KaTaTi3yIOTh TPAHCIOPT
PI3HOMAHITHUX XIMIYHUX TPy BiX OJHI€T pedoBUHH (JOHOpA) 110 IHIIOTO
(aknenrropa). Ha3Ba (hepMeHTY Oyay€eThCS 33 CXEMOIO:

JIOHOP: aKIENTop - rpyna-Tpancdepasa.

Hampuknan, cucrematnyHa HazBa (EepMEHTY T'€KCOKIHA3U 3alHCYy€ThCS
tak. AT®: D-rexco3o-6-¢pochorpanchepasa (KD 2.7.1.1). Lle o3mauae, mio
(GepMEeHT HaJICKUTh 10 Jpyroro kimacy (tpaHcdepas), CbOMOro MiaKJIacy
(mepeHocuth (ocdartHi rpymu), A0 MepHmioro mimmiakiacy (akuenTopoMm €
PCUOBUHM 31 CIIUPTOBOIO T'PYIOI0, Y JAHOMY BHIIAJKy T'€KCO3a), MOPSIKOBHIA
HOMep (PepMEHTY B MIAMIAKIACI — MEPIIUA.

Kinac tpancdepas Gepe ydacth B OOMiHI OLIKIB, JIMiJIB, BYTJIEBOJIB,
HYKJICTHOBUX KUCJIOT 1 Hamiaye 6mu3pko 800 depmeHTiB.

3. Tinpona3u — QepMeHTH, MO KaTAT3yIOTh PEaKIii pPO3MICTUICHHS
pEYOBHUH 3a yyacTio Bojau. KaranmiThuHa akTUBHICTh IIUX (DEPMEHTIB 3alI€KUTh
BiJl HasABHOCTI B IX KartamitmdHoMy meHTpi HS-rpyn. BiamoBigno m0
CUCTEMATHUYHOI HOMEHKJATypH HAa3BH TipO-JIa3 CKIAJAIOThCA 32 CXEMOIO:
cyoctpar — riapona3a. Hanpuxnan, ¢epment ATd-aza nazuBaetbes ATO-
dochorigponazoro (KO 3.6.1.3). Bin HaneuTh 10 TPETHOTO Kiacy (Tixposasu),
IIOCTOr0  MiAKIacy (pO3INEIUTIOE  KHCIO-aHTIAPIAHI  3B'I3KW), TEPIIOro
migmigknacy (i 3B'S3KA 3HAXOIAThCA B MoJiekym AT®), mopsakoBuii HOMep
naHoro (hepMeHTy B MIAMIAKIACI — TPETIil.

[Naponazu nyxe mnomupeHi B OpUpoal 1 OepyTh ydacTh B OOMiHI
BYTJIEBO/IIB, KUPIB, OUIKIB Ta IHIINX CIOIYK.

4. Jlia3m — ¢depMeHTH, 10 KaTali3yloTh peakili HEriIpoJIITUYHOTO
BIJIIETJICHHS IEBHUX TPy 3 YTBOPEHHAM IMOJBIMHUX 3B'A3KIB a00 IpUeTHAHHS
rpynd B Micul mnoaBidHOro 3B's3ky. Ili peakuii 3xaiiicHIOOTBCS —0€3
BUKOPUCTAHHS €HEeprii MakpoepriyHux crnoiyk. CucremMaTH4Hl Ha3BU
(dbepMeHTIB 1IbOTO KJacy OyAYyHOThCS Tak camo, SK 1 Ha3BU TiApona3, ToOOTO 3a
CXEeMOI0: cyOcTpaT — BIAUICIUIIOBaHb rpyna—iiaza. Hampuxnazx, acmaprar -
aMiak-jlia3a 3a CHUCTeMaTUYHOI0 HOMEHKJIATypor Ha3uBaeThcs L-acmaprar -
amiak-nmaza (K® 4.3 1.1). Ile o3Hauae, mo GepMEHT HAICIKUTH JI0 YETBEPTOrO
kinacy (mias), TpeThoro migkiacy (KaTtaimidye pO3pHB 3B'SI3Ky MK aTOMaMH
BYIJICIIO W a30Ty), O MEpIIOro Miamigkiacy (BIAMICIUTIOE aMiHOTPYIy), a
MOPSIAKOBUM HOMEP MOT0 B MIAMIIKIIACI - EPIIUH.

Jlia3u, sk mpaBWUIIO, CKJIAAHI (EPMEHTH, IO MICTITh SK KOdaKTOpamu
dhochopHi edipu BOJOPO3UYNHHUX BITaMIHIB.

S. I3omepasn -  QepmenTy, o0  KaTami3yloThb  peakii
BHYTPIITHBOMOJIEKYJISIPHOTO MEPEMIIIEHHS PI3HUX TPyl ab0 peakiiii yTBOPEHHs
130MepIB. TunoBuM  TpUKIAAOM dbepMeHTiB bOTO KIacy €
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Tpio3dodocdaTizomepasa, cucTeMaTH4YHa Ha3Ba skoi D-riinepanpaeria-3-
dochar-keron-izomepasza (K® 5.3.1.1). Jlanuii pepMeHT 3BOPOTHO TIEPETBOPIOE
3-hocdorminepuHoBUil anbAETI y MiokcuareToHdocdar.

6. Jlirasm (cuHTeTa3’W) — (GepMEeHTH, 3a y4acTIO SKHX 3IHCHIOETHCS
MpUEAHAHHS OJIHA JI0 OJHOI JIBOX MOJIEKYN 13 BUKOpUCTaHHsIM eHeprii AT i
YTBOPEHHSIM HOBUX 3B's3KiB. Jlira3u Ha3WBalOTh 116 CUHTETAa3aMHU, OCKUIbKH
BOHU € Karaji3aTopamMu CHHTeTHYHUX peakiiid. lle ckmanHi ¢depMeHTH.
Kodakropom 6arathox 13 Hux € BitaMiH H, a6o OiotuH. HaliOubpIn BUBUCHUMH
dbepMeHTaMu 1LOTO KJIAacy € KapOOoKcwiamu, Hamnpukiana, anetuwi-KoA -
KapOOpKcHIa3a, cUcTeMaTHdyHa Ha3Ba — anetwi-KoA: CO, - miraza (AD)
(Kd 6.4.1.2). depmeHT KaTalizye YTBOPEHHS JaHOro MaioHiI-KoA -
MPOMIKHOI CHONYKH B OIOCHHTE31 BUIIUX >KUPHUX KUCIOT 3 aneTwi-KoA i
BYT'UIBHOI KHCIIOTH.

2.2 BHYTpPilIHbOKJITHHHA JIOKAJTi3aliA (pepMeHTIB

[lepeBaxkna OuIbLIICTh (DEPMEHTIB Jl€ BCEPEAWHI KIITUHU, JE€ BOHU
YTBOPWIHCS, TOOTO siBIsie 0000 Tak 3BaHi eHaodpepmeHTu. [lpu npomy ans
HUX XapakTepHa KJIITUHHA JIOKaT13al1lisl.

Jlokanizaiito HaWBaXJIUBIIUX Tpyn (EpPMEHTIB BCEpPEAUHI KIITUHU
MOXHA YSBUTH TaKUM YHWHOM. Y PpO3UMHHIA YACTHHI KIITUHU Yy BUIJIAII
OKPEMHUX MOJIEKYJ 3HaXOASAThCA UHWCICHHI BaXJIUBI Tpynu (PEpPMEHTIB:
(dhepMeHTH, 10 KaTami3yITh MPOIECH aHAaepOOHOro JAMXaHHS ab0 CITUPTOBOTO
OpOJiHHS, IEPETBOPEHHS IYKPIB, PO3IICTJICHHSI KpOXMalo — o-, B-aminazu. Y
1i ’K€ YaCTHHI JIOKaT130BaH1 BCl (PEPMEHTHU CHUHTE3Y BUIIUX KUPHUX KHUCIIOT,
Oarato (epMeHTIB, 10 KATali3yl0OThb CHHTE3 1 B3a€EMHI NEPETBOPEHHS
aMIHOKHCJIOT, a TAKOX YHCIICHHI T1IPOMITHYHI (PEPMEHTH.

Psn  ¢depmeHTIB JOKami3oBaHO B OpraHenax KIITUHH —  SJpi,
MITOXOH/IpIsSIX, pubocoMax 1 T.1. B sapi B OCHOBHOMY 3HaXOAAThCS (DEPMEHTH,
1[0 KaTaji3ylTh YTBOPEHHS HYKJIETHOBUX KHUCIOT. Beil depmentu 1 kodakTopu
IUXaJIbHOTO  JIAHIIOra, a TakKoX BCl  (EpPMEHTH  OKHUCIIOBAJIbLHOIO
dbochopuintoBanHs, sKi MalTh BIIHOUWIEHHS A0 yTBopeHHS AT® y kiiTuHi,
JIOKaJI130BaH1 B MITOXOHAPisAX. TyT k€ MICTUTBCS MOBHUM HaO1p epMEHTIB, 110
KaTali3yl0Th peakili MUKy TPUKAPOOHOBHX KHUCIOT, a TaKOX (PEpPMEHTH, LIO0
KAaTaJli3yl0OTh OKUCHEHHSI JKUpHHUX KucioT. Kpim TOro, y MITOXOHAPISX
JOKani30BaHO  OaraTto  aMmiHOTpaHcdepas3, 10  KaTali3ylTh  peakuii
nepeaMiHyBaHHs, 1 TaKUM KIOYOBUM (EepMEHT a30THCTOro OOMIHY —
rIyTamMateriiporeHasa.

®epmeHTH 010CHHTE3Y OLIKIB 30CEpEIKEH1 MEePEeBaXKHO B pubocomax. Y
HUX MICTITBCA TaKOX (DEPMEHTH, 110 KaTalI3yIOTh 010CUHTE3 PUOOHYKIETHOBUX
KHCIIOT.

bioximiuHi mpouecu, 1o BiAOYBAIOTHCS B KIITHHI, SBISIIOTH COOOIO
CKJIaJHI JIAHUIOTH peakKuii, sKi TMOCIIJIOBHO KaTali3ylOThCs JEKUIbKOMa
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dbepmentamu. barato (epMeHTIB y KIITHHI IiI0Th OJHOYacHo. [Ipu npomy
pEUYOBHMHA, OJIep’KaHa MiJ /i€l Nepuoro QepMeHty, € cyodcTpatoMm Juist
HACTYITHOTO 1 T.Jl. Y TBOPIOIOTHCA TaK 3BaHI MyJbTU(PEPMEHTHI CUCTEMHU.

3a cTyneHeM CKJIaJIHOCTI MYJIbTH(EPMEHTHI CHCTEMH MOXXHA PO3AUTUTH
Ha Tpu rpynu. Jlo mepiioi rpynu HaiaexaTb CUCTEMHU, B SIKUX OKpeMi (epMEHTH
3HAXOOATHCS B IIATOIUIA3MI1 1 HE 3B'A3aHI OJWMH 3 OJHUM. Y IIMX BHUIAIKaX
MOJIEKYJIM CyOCTpaTiB TUPYHAYIOTH BiJ OAHOrO (EpMEHTY 10 IHIIOro 1 T.A.,
MPUYOMY MPOAYKT All OHOTO PEPMEHTY € CyOCTPaTOM JIJIsl IHIIOTO.

o N N
fff!Iflllllllffflffflfffl
MemEpara

a — po3YyuHHa cucTema; b — MyneTudepMeHTHHMA KOMONaKS,
B — MyNeTUbepMeHTHa cucTema, cnonyyeda 3 membpadoo, A, b, B, I, [ -
cyGoTpatyi Ta npomikHi npoaykTw; E,, E,, E,, E,, E,— oxpemi doepmeHTH

Puc.2.1.0cHOBHI Tpyniy MyJTbTHQEPMEHTHIX CUCTEM

Jlo npyroi rpynu BiIHOCATH CHUCTEMH, IO YTBOPEHI Yy BHUIIISAL
KOMILJIEKCIB 1 BaXXKO PO3MaJal0ThCcsl Ha okpeMi pepmeHTH. [Ipu nboMy mpoyKT
Iii oHOTO (PepMEeHTy TakKoXK € cyOcTpaToM JUisl 1HIIOTO, OJHAK MPOMIXKHI
MPOAYKTH BXKE HE 3alMIIA0Th (PEPMEHTHOTO KOMILJIEKCY B pe3yJbTari nudysii.
[IpukiamoM Takoi cucTeMu Moke OyTU KOMIUIEKC (DEpMEHTIB, 5Kl KaTalli3ylOTh
CUHTE3 JKUPHHUX  KHUCIOT ab0  OKHCIIOBaJbHE  JEKapOOKCHIIOBAHHS
MIPOBUHOTPATHOT KUCIOTH.

Haii0inpi BUCOKOOpPraHi3oBaHUMU MYJIbTU(PEPMEHTHUMH CHUCTEMaMU €
KOMIUIEKCH (PEepMEeHTIB, CHOJNy4YeHI 3 MeMOpaHaMHu KIITUHHHX OpraHen.
[IpukinanomM Takoi CUCTEMH MOXKE OYTH JIAHIIOT JUXaJTbHUX (DEPMEHTIB, MIITHO
3B'A3aHUX  MEMOPAHOK  MITOXOHIPIH. PeyoBuHHM, 10  IIAIAIOTHCS
MEePETBOPEHHIO, MOCIIIOBHO MEPEMIIIYIOTHCS Y310BXK JaHIora epMEHTIB.

B Takux cucremax MBHUAKICTh (PEPMEHTATUBHUX PEAKIINA Jy’KE BHCOKA,
OCKUIbKM HE BUTPAYAETHCS Yac Ha TMEPEeMIlIeHHs CyOCTpaTiB BiJ OJHOIO
dhepMeHTy A0 1HIIIOTO.
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2.3 IlpakTHuYHe BUKOPUCTAHHS (pepMEHTIB

depMEeHTH HIUPOKO BUKOPUCTOBYIOTHCS B HAPOJHOMY TocnoaapcTsi. Taxk,
B IpoIleCl BUIMIKaHHSA XJi0a 3aCTOCOBYIOTH (EepMEHTHI TMpemnapard, U0
MOKPAIYIOTh SIKICTh 1 apomart xii0a. /s 30epexenns m'aca, GpyKTOBUX COKIB,
HE TNACTEPU30BaHUX IMHBAa 1 BUHA SK AHTHOKHUCIIOBAY BUKOPUCTOBYETHCS
[JIFOKO300KCHA03a. Y HIKIPSHOMY 1 XyTPSHOMY BUPOOHHIITBI 3aCTOCOBYIOTHCS
npenapaTy MenTUAOTIAPOIa3, skl B KUIbKa pa3iB MPUCKOPIOIOTh PO3M'SKIICHHS
HIKIp 1 BUAQJICHHS 3 HUX IIEPCTI.

bararo depmeHTiB 3acTOCOBYIOThCS B Teparii. Tak, npenapar TPUICUHY
pa3oM 3 aHTHOI0TUKAMU BUKOPUCTOBYETHCS MPH JIIKYBaHHI XPOHIYHUX BUPA30K
KiHIIBOK 1 (QypynkyniB. Ilankpeatnuna JIHK-a3a 3actocoByeTbcsi mnpu
JMIKYBaHHI JEAKUX PECHIpaTOPHUX 3aXBOPIOBaHb, TlalypoHigaza — IS
MPUCKOPEHHSI BCMOKTYBaHHS PI3HUX JIKIB, Kl BBOJASTHCA MmiAmkipHe. s
pyiiHyBaHHSI TPOMOIB 4acTO 3aCTOCOBYIOTH (DiOpHMHONI3MH. AcmapariHasa, sika
PO3LICIUIIOE acmaparii, HeoOXiAHa JJisi CUHTE3Yy OLIKIB PaKOBUMH KIIITUHAMH,
3aCTOCOBY€THCS MPU JIIKYBaHH]1 3710SIKICHUX TTyXJIUH.

Ha nymky BYeHuX, €py aHTHOIOTHKIB 1 TOPMOHAJIbHHX IpenapariB
3actynae epa pepmenTis. [IpoTe mupoke BUKOpUCTaHHS (DEPMEHTIB OOMEKEHE
iX MaJioro cTaOUIBHICTIO TIpU 30€epiraHHi, MIBUIKO 1HAKTUBAIIEIO 1]l BILTUBOM
BHYTPILIHIX CEPEIOBUIN OpPraHi3My, CHJIbHUMHU IMYHOJIOTTYHUMH PEAKI[ISIMHU,
BHCOKOIO BapTICTIO 1 HE3JATHICTIO A0 pereHepailii. ToMy Bke Ha JaHUN 4ac
3Ha4YHa KUIBKICTh ()EPMEHTIB 3aCTOCOBYETHCSI HE Yy BUIBHOMY CTaHi, a Oyayudu
3aKpIMJIEHUMH HAa OPraHIYHUX 1 HEOPraHIYHUX HOCIAX. Takoro pojay CUCTEMH
Ha3UBalOTh IMMOOLTI30BaHMMH (pepmenTamu. IMmoOLTI3aliss (epMEeHTIB, SK
MpaBUlo, TMIJBUIIYE iX CTAOUIbHICT, MOpu 30epiraHHi, CTIAKICTh 1O
TEMIEPATYpHUX 3MIH areHTiB, K1 AEHATYPYIOTh, Ali MiKpoopraHi3mis. Yacto y
dbepMeHTIB, SKI 3a3HaIM IMMOOLTI3AIlli, 3MIHIOEThCA CHEIU(IYHICTE 0
cyoctpary. Ilpu posmierieHHi cyOCcTpaTiB IMMOOLUII30BaHI PEPMEHTU MOXKYTh
JaBaTH 1HII TPOAYKTH, HLK Ti caMi (pepMeHTH, BMIIICHI B PO3uMH. Y Pl
BUMAJKIB 3'SIBIIIE€TbCS 0COOJMBa cyOcTpaTHa crnenudiuHicTh. Takum YuHOM,
3aBISIKM IMMOOLT13a1lii (hepMEHTIB, TOOTO 3B'SI3yBAHHIO iX 13 HEOPraHIYHUMH a00
OpraHIYHUMH HOCISIMHM, 3HAYHOIO MIPOIO YCYBAlOThCSl BaJiM, SIKI OOMEXYIOTh X
3aCTOCYBaHHSI.

IMmMoO6UTI30BaH1 PepMEHTH MIUPOKO BUKOPUCTOBYIOTHCA AJIS JIATHOCTUKHU
1 JIIKYBaHHS PI3HUX 3aXBOPIOBaHb, & TAKOX JJII CTBOPEHHS OUIBII JTOCKOHAIMX
MpOTE3IB 1 amapaTiB, K1 3aMIHIOIOTh POOOTY HANBaXIUBIIINX OPraHiB JIOJIUHH.
Meroau iMMoO6LII3aMii (PepMEHTIB BIAKPUBAIOTH MPUHIUIIOBO HOBI MiAXOJU B
KOHCTPYIOBaHHI amapaTiB 'IITy4Ha HUpKA' 1 'ITy4Ha nevinka'. Tak, Ha OCHOBI
IMMOOLTI30BaHOI  ypea3u CTBOPEHI 1 MPOMIUIM YCHIIHI BUIPOOYBaHHS
MOPTATUBHI anmapaTy 'MITy4YHa HUPKa'.
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[IpakTiyHa MeAMIIMHA 3aCTOCOBYE pI3HOMAHITHI TUOU MOB'SI30K 1
TaMIIOHIB 3 IMMOOLTI30BaHUMU Ha 1X MOBEPXHI epMeHTaMHu. [3 3aCTOCYyBaHHSAM
IMMOOLT130BaHUX (DEPMEHTIB pO3po0eH] OUIbII TOYHI I €KOHOMIYHI METOIU
MAacCOBHUX KJIIHIYHUX aHaII31B JJIS BU3HAUEHHS TJIFOKO3M, MOJIOYHOI KHUCIOTH M
THCYJIIHY B KpPOB1, CEHOBUHU B CHUPOBATIl KPOBI, JIAKTO3U B CE€Yl, MEHILWIIHY Y
(hapMalleBTUYHUX Mpenaparax.

[Ipuknamom i1mMMOOLTIZ0BaHUX (EPMEHTIB MoOke OyTH ypeasa, sKy
BUKOPHUCTOBYIOTh JJIsi BHU3HAYEHHS CEUOBMHU B OIOJOTIUHMX PpIlAMHAX.
IMmMoO6UTI30BaHa ypeaza Moke ''TpalioBaTh’ OE3YNMUHHO MPOTSATOM UYOTUPHOX
MICSIIIB, a 30epiratucsi 6€3 BTpaTU aKTUBHOCTI Ha MPOTA31 TPHOX MICSAILIB MPHU
temriepatypi Big 0 mo 5°C. IMMoOiTi30BaHa HAa HEWIOHI YpaTOKCHIAa3a TO3BOJISIE
BM3HAYATH CEYOBY KHCIOTy 3 TouHicTio 0 10°-10" wmomb. Cucrema
IMMOOLTI30BaHUX (DEpPMEHTIB JJisl BU3HAUYEHHS MIPOBUHOTPAIHOI 1 HIABIEBO-
OIITOBOI KHUCIIOT Ma€ BEJNUKY cTaOuThHICTE /it mpoBeaeHHs 800-1000 anamisis,
TOAl sIK (PEpMEHTH B PO3UYMHI 32 TOM K€ MEepioj] Yacy BTPavyarOTh aKTUBHICTh HA
90%.

IMMoOO6OUTI30BaH1 (pepMEHTH TOCTYHOBO BIPOBAIKYIOTHCS TaKOX ¥y
MPAKTUKY JIJIsl OI[IHKY 3a0pyTHEHHSI HABKOJUIITHBLOTO CEPEIOBUIIA TOKCUUYHUMHU
PEYOBUHAMH.
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Jleknisn 3 3arajibHa XapaKkTepUCTHKA BiTaMiHiB

3.1 IlousiTTsl MPO BiTAMiHM

Bitaminu - HU3LKOMOJIEKYJIIPHI OpraHiuHl PEYOBUHHU, SIK1 B YK€ MaJUX
KUTBKOCTSX (B MimirpamMax a0o HaBiTh y MIKporpamMax) HEOOXIIHI IS
HOPMaJILHOTO OOMIHY PEYOBUH 1 JKUTTEISIBHOCTI OpradizMy. Bonu npucyTHi B
TKaHWHAX OpraHi3Max TIAPOOIOHTIB $K POCIUHHOTO TakK 1 TBapUHHOIO
MOXO/DKEHHSI Ta MalOTh BEJIMYE3HE OI10JO0TIYHE 3HAYEHHS, HOPMaTi3yIHOuH
npoiiecu OOMIHY PEYOBUH Ta (YHKIIOHAIBHY JISUIBHICTh €HJOKPUHHUX 3aJ103.
IcTopist BiAKpUTTS 1 BUBYEHHS BITaMIHIB TOB'A3aHAa 3 BUBUCHHSIM PIZHUX
3aXBOPIOBAHb.

Koporka icropisa Binkpurrs. I[loyarok BHBYEHHIO BiTamiHIB OyIO
nokiaaeHo pociicekuM jgikapem M.I. JlyninumMm, sxkuii y 1888 p. Ha ocHoBi
TPUBAIUX JOCHIAIB BCTAHOBUB, IO JJIi HOPMAJIBHOTO POCTY 1 PO3BUTKY
TBApPUHHOTO OPraHi3My, KpiM OLIKiB, )KUPIB, BYTJIEBO/IIB, MIHEpATbHUX PEUYOBUH
1 BOJIM, HEOOX1AHI 1€ SAKICh HEBIJIOM1 PEYOBUHH, BIACYTHICTh SAKHUX MPUBOIUTH
710 3aru0erni opratizmy.

[Mpamtoroun Ha octpoBi fBa, rourannacekuii jgikap X. Eitkman (1896 p.)
BUSIBUB, 110 CepeJl KOPIHHOTO HACENICHHSI OCTPOBAa B JIIOJEH, 110 XapuyBalucs
OUHUILIEHUM PUCOM, 3aXBOPIOBaHHS Oepi-Oepi 3ycTpivanocs 4acTilie, HiXK y THX,
1[0 XapuyyBaJuCsS HEOUUIIEHUM prcoM. CUMIITOMH I1i€i XBOPOOU BiH BUSIBUB 1 B
KypeW, 110 XapuyBaJIMCs OYHUIIIEHUM pucoM. Jlomaroun 10 K1 BOAHUN €KCTPaKT
13 BUCIBOK pucy, ElikMaH qocsiraB BUJIIKOBYBaHHS IIbOT'O 3aXBOPIOBaHHS,

VY 1912 p. monbchkuii BueHuidt K. DyHK Brepiine BUAUIAB B YUCTOMY
BUTJISIJII 3 BUCIBOK PUCY PEUOBHHY, sKa Majla B CBOEMY CKJIaJl aMIHOTPYIY 1
BWJIIKOBYBajla BIJl 3aXxBOproBaHHs Oepi-Oepi. [0 pedyoBuHYy BIH Ha3BaB
"BiTaminoM" (BiJ JIaT. Viia - )KUTTH).

Ha pganwmit yac BimoMo Oarato peyoBHH, IO HE MICTATh aMIiHHOI TPYIH,
ajie HecTaya ix y 1Kl NPUBOJUTH JI0 BAXKKUX CIEHU(PIYHUX 3aXBOPIOBaHb. 3a
UMMM KUTTEBO HEOOXITHUMHU pEUOBMHAMHU 30eperjliacsi Ha3Ba ' BITaMiHU'.
BiTamiHu He BUKOHYIOTHh Hl €eHEPreTUYHUX, H1 ITacTUYHUX (QyHKIiA. CBOO 110
BOHU TMpPOSIBJISIIOTH, Oepydyn ydactb B OyAo0BI (DepMEHTIB, SKI Ha3UBAIOTh
O10JIOTTYHUMU KaTali3aTopamu.

Posab BiTamiHiB B oprani3mi. biibuiicTs BITaMiHIB HE CUHTE3YETHCS B
OpraHi3Mi JIOJMHUA 200 CUHTE3YIOThCS B TAKUX MI3EPHO MaJIMX KUIBKOCTAX, IO
HE MOXYTh 3a0€3MeYuTH Moro morpedu. J[kepeaom BITaMiHIB IS JIOAWUHU 1
0araTbOX TBapUH € MEPEBAXHO MPOAYKTH POCIMHHOIO MOXOJKEHHS: OBOUYI
(kapToILIs, MOPKBa, KalycTa, TOMATH, IaBeib), PpyKTH, SATOIU 1 COKHM 3 HHX
(cMopoavHA, MONYHUIlS, WIMIIIAHA, oOninuxa i iH.). [IpoTe okpeMi BiTamMiHH
MICTATBCSl TUIBKMA B OpraHi3Mi TBapuH, HaIPUKIAJ], B MEYIHII TPICKOBUX PHUO 1
JKyYWHHMX TBApHH, MOJIOI, STHIISIX.
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OO0OB'A3KOBOI0 YMOBOIO I HOPMAJILHOTO PO3BUTKY, >KUTTEAISUTBHOCTI,
Omopy opraHizaMy i1H(QEKIIHHUM 3aXBOPIOBAHHSIM € BXUBAaHHS (D131070TTUHHUX
HOpM BiTaMmiHiB. OCOOJMBO II€ BaXKIMBO JJISI BariTHUX KIHOK, MaTepiB, WLIO
rOJIyIOTh HEMOBJIST, AIT€HM 1 MIAJITKIB, JIOJAEH, 10 MPAIIOIOTh 3 MIABUIIEHOIO
HaIMpyrol HEPBOBOi 1 M'SI30BOI CHUCTEM, B rapsyux lexax, IIaxTaxX, a TaKoxX
MICTISl BAXKKUX 3aXBOPIOBAHb.

3a HeAOCTaTHHOI KUIBKOCTI BITaMiHIB Yy TKI B JIIOAEH pPO3BUBAIOTHCS
3aXBOPIOBAHHS, $KI HAa3UBAIOTh cZinosimaminozamu. Haityactime BOHH
BUHUKAIOTh 32 YMOBH OJIHOMAHITHOTO 1 HETIOBHOI[IHHOTO Xap4yBaHHS.

['noBiTamMiHO3M  JIETKO  BUJIIKOBYIOTHCSI BBEICHHSIM B  OpraHizm
BIIIOBIJHUX BITaMIHIB.

[loBHa BIICYTHICTb B 131 SIKOTOCh BITAMIHY BUKJIUKAE A8IMAMiH03, 10 HA
PaHHIX CTaJisIX 3aXBOPIOBAHHS BWJIIKOBYETHCS IIUIIXOM BBEJCHHS B OpraHizMm
BIIMOBITHOTO BiTaMmiHy. TpuBaia BiICYTHICTh I[bOT'O BITaMiHy B iK1 IPUBOIUTH
OpraHi3M 10 3aru0eri.

XBopoOa, 10 BHHHMKAE BHACIIOK BIJCYTHOCTI JEKUIbKOX BITaMIHIB,
Ha3UBAEThCS noJisimaminozom. llpote TUMOBI aBITAaMITO3W HaA JAaHUK dYac
3yCTPI4arOThCA TOCUTH PIAKO.

BBenennss B opraHiaM BEJIHMKHX 03 JESKHUX BITaMiHIB TaKOXX MOXE
BUKJIMKAaTH 3aXBOPIOBAaHHS — cZinepeimamino3zu. lle cTOCyeThCs MEPEBAXHO
KUPOPO3UMHHHUX BITAMIHIB, SIKI 3JaTHI HAaKOMUYYBaTUCA B OpraHizmi 1
MPOSIBISITA TOKCUUYHY A1t0. BaXkki rinepBiTaMiHO3H1 3aXBOPIOBaHHS W OTPYEHHS
BUHUKAIOTh TIPH BXXKUBaHHI BEJMKOT KUTBKOCTI BiTaMiHy A (OTpYEHHS NEYiHKOFO
najtyca i IHIIMX MOPCHKHUX pr0) 1 3JIOBXKHUBaHHI penapataMu Bitaminy D.

Kinacudikauis ta Homenkiatypa. CrioyaTKy BITaMiHM TO3HAYaJIMCs
BEJIMKUMU OyKBaMU JIATUHCHKOTO an(aBiTy, OCKUIbKM iX XIMIYHA MPUPOJA
3anMInangacsa MK dYac He3'siCOBaHOIO. 3 BUIKPUTTSIM HOBHX BITaMIHIB,
OJIM3BbKUX 32 CBOEIO O10JIOTTYHOKO JI€10, JITEPHI MO3HAUYCHHS PO3LIUPIOBAIHCS,
70 HUX CTaliu mpueanyBaTu mudpu. Tak, 3amicTh ogHOTO BiTaMiHy B 3'aBumnacs
1ija rpyna — Big Bitaminy B; 10 BiTaminy Bis.

Ha manuii yac, koiau xiMigHa Oy10Ba OUTBIIIOCTI BITAMiHIB BiIoMa, 10 HUX
3aCTOCOBYIOTh palllOHAJIbHY XIMIYHY Ha3By. B jeskux Bumaakax, Je 1€
MOXJIMBO, JO palllOHAJIbHOI Ha3BU BITaMIHIB MPUEAHYIOTh O10JOTIYHY
xapaktepuctuky. llopsn 13 muMm juist OUIBIIOCTI BiTaMiHIB 30eperiucst crapi
MO3HAYEHHS JIITEPAMHU.

Icnye nekuibka knacu@ikaiiil BITaMiHIB, MPOTE 3arajibHOBU3HAHOIO €
KJacudikaiis, 1o IPYHTYETbCS HA iX (I3UYHUX BIACTUBOCTAX. BcCi BiTamiHM
MOAUISIIOTH HA JIBl TPYIIU — >KHUPOPO3YMHHI 1 BOJIOPO3YUHHI.

Kupopozuunni gimaminu:
PETHHOJIM 1 KapoTuHOIMM (BiTaMiHu rpymu A),Tokodeponu(BiTaminu rpynu E),
¢inoxinonu (Bitaminm rpynu K), kamsmudeponu (Bitamiaum rpynu D).
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Boooposzuunni éimaminu:
tiamin (BiTamid B;), pubodumasin (Bitamin B,), manToTeHOBa KHCIOTa (BiTaMiH
B3), HikormHoBa kuciorta (Bitamin Bs, PP), mipuaokcun (Bitamin Bg),
miankoOamamin (Bitamid Bip), manramoBa kuciiota (Bitamid Bis), ackopOiHOBa
kucinora (Bitamin C), wwurpun (Bitamin P), Oiotun (Bitamin H),
nmapaaMiHOOCH30#Ha KHCI0Ta, (oi€Ba KHCIOTa, 1HO3UT, S-METHIMETIOHIH
(BiTamin U).

3.2 ’Kupopo34yuHHi BiTaMiHu

Kupopo3unHHi BiTaMiHM HEPO3YMHHI y BOJI, ajl€ PO3UUHSIIOTHCS B
OpraHIYHUX pO3uMHHUKaX. BoHM TepmocTaOuibHi, cTiiiki g0 3MiHn pH
cepenoBumia. OcoOJIUBICTIO BCIX >KUPOPO3UYMHHHUX BITAMIHIB € 3JaTHICTH iX
BCMOKTYBaTHUCSI B KHWIIKaX TUIBKA 3a HAsBHOCTI HUpPIB, a TaKOX 1HOJII
HAaKONMYYyBAaTUCA B OpraHi3Mi y BEIMKHUX KUIBKOCTSX, BHUKJIHWKAIOYH
rinepBITaMiHO3U.

Kupopo3umHHi BiTaMiHM BUKOHYIOTH psii  (QYHKIINA: CHOPUSAIOTH
(GhopMyBaHHIO, POCTY 1 PO3BUTKY €EMOPIOHIB, YTBOPEHHIO 1 pereHepaiiii KicTKOBO1
i emiTeniaabHOI TKAHWH, 3C1JJaHHIO KPOBI.

3 XIMIYHOI TOYKHM 30py BOHHM MalOTh OJIHY 3arajlibHy OCOOJHUBICTBH: 110
CKJIay iX MOJEKYJU BXOHSTh OyAiBeIbHI OJIOKM 130MPEHOBOrO THIY, IO
HaWOIIBII SCKPaBO BHUpPaXeHO B Molekynax BitamiHiB A, E 1 K, ski
CKJIQIAOTHCS 3 130MPEHOBUX OJTUHUIID (—C|H = CH—C = CH—).

CH;

Bitamin A MiCTUTBCS TUIBKM B TBapUHHUX TKaHUHAX. PociauHu
no30aBlieHl 1bOTO BITaMiHy, MPOT€ BOHH MICTATh TPYIy pPEUYOBUH, L0 B
OpraHi3Mi CCaBIlIB € MONEPEAHUKAMU BiTaMiHy A-Kapomunoiou. Bouu nocuthb
nomupeHi B mpupoil. Ha kapoTtun OaraTi CTpydyKOBHiIl mepeilb, YepBOHA 1
KOpPMOBa MOPKBA, 3€JIeHa KOHIOIIINHA.

Po3pi3usitoTh 0-, B- 1 Y- KapOTHHH, cepel SKUX HaWOUIbII I[IHHUMHU B
010JIOTIYHOMY BIJHOIIEHHI € [-KapoTuHH. B mpoueci BUBYEHHS XIMIYHOL
CTPYKTYpHU BITaMiHy A BHUSIBUJIOCS, 1110 B HbOMY MICTUTHCS MTOJIOBUHA MOJIEKYJIU
B-xapoTuHy, TOOTO OyJj0 BCTAHOBJICHO, IO MOMEPEIHUKOM, a00 MPOBITAMIHOM,
BiTaMiHy A € MoJsiekyna (-kKapoTuHy. B opraHi3mi JIOJUHH 1 TBapUH HUIIXOM
pPO3LICIJICHHS MOJIEKYJIH [-KapoTUHY Mif Al€l0 (epMEeHTy KapOTHHA3U BiH
JIETKO MEPETBOPIOETHCA Y BiTaMiH A. Llel nporiec 311MCHIOETHCS B TICUIHITI.

o rpymnu BiTamiHy A BXOJUTH JCKUIbKA BITaMiHIB, OCHOBHUM 3 SIKUX €
BiTaMiH A; (peTnHOMN):
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Cts _CHs CH, CHjq
HaC” G CH= CH =G = CH = CH = GH— C=CH—CH, OH .
HaC_ /E—CHS
CH,

[Ipu HemocTaui BiTaMiHy A B OpraHi3Mi JIFOJUHU 1 TBAPUH MOPYIIYETHCS
TUSTBHICTD CII3HUX 3aJ103, 3aKYMOPIOKOTHCS CI3HI MPOTOKHU, B Pe3yJIbTaTl 4OTro
PO3BHUBAETHCS CYyXICTh POTOBHIIl OKa — KcepodTanbmis. 3BIJCH MOXOIUTH i 1HIIA
Ha3Ba BITaMiHy A — aumukcepogmanvmiunui. Kcepodranbmis NpuBOIUTh A0
MOM’SIKIIIEHHSI POTiBKKM — KeparoMansiii. Kcepodranbmis 1 kepatoMamsiis €
crnenupiyHUMU O3HaKaMU aBiTaMiHO3y A. BOHM MOXYTh MPUBOJUTH JO MOBHOL
BTpAaTHU 30pYy.

Han3Buuaiino BaxkiuBuUM € BiTamiH A g 30py. Bin Oepe yuacth B
YTBOPEHHI CKJIAJIHOTO OLIKY — podoncury, abo 30pOBOr0 MypIypy, CITKIBKU
oka. Ilim miero cBiTia BinOyBaeTbest (POTONI3 MOJEKYIU POAOICHUHY, B
pe3yabTaTi YOrO0 BUHHUKAIOTH €JIEKTpUYHI curHaiu. [1o 30poBoMy HEpBY BOHHU
MepealoThCsl B CEPEIHIN 1 MPOMDKHUNA MO30K, 30pOB1 IIEHTPU BEJIUKUX MIBKYIIb,
3aBISKH YOMY MU CIIpUMMAaEMO CBITIIO. Pogoncun Biirpae poib pOTOXIMIUHOTO
ceHcuOI13aTopa, TOOTO 3MIHIOE YYTJIMBICTH OKa JI0 PI3HOI 1HTEHCHUBHOCTI
OCBITIIEHHA. YuMm Ounbllie CBiTJIa MOTparuisie Ha CITKIBKY OKa, THUM OuIbliie
pO3MaIaeThCsl POAOICHHY, 1 UYTIUBICTh OKa J0 CBITJA MPU ILOMY 3HH)XXYETHCS.
Y TtemHOTI, HaBmakW, Bi1IOyBae€TbCs WOro CHHTE3, B PE3yJbTaTl YOrO
MIJBUITYETHCS YYTIUBICTH CITKIBKM OKa JI0 CHPUMHATTA CBiTJIa Maoi
iHTeHCUBHOCTI. ToMy HelmocTaya BiTaMiHy A B OpraHi3aMi 3HUXKYE KUIbKICTb
POJIOTICUHY 1 BUKJIMKA€E 3aXBOPIOBAHHS, BIJOME SIK «Kypsua CIIINOTa».

[Ipy HaIIMIIKOBOMY HAJXOJ/KEHH1 BITaMiHy A B OpraHi3M BUHUKAE
rinepBiTamino3. [IposiBaMu rinepBiTaMiHO3y € HYAOTA, BHUMAJaHHS BOJIOCCH,
4acTl MepesioMU KICTOK. 3amo0irtu oMy MOXHa MPaBUJIBHUM XapuyyBaHHSM 1
JOJIEPKAHHSIM CYyBOPOrO KOHTPOJIO 3a CroKUBaHHAM BiTamiHy A. Ilotpeba y
BiTaMiHI A Jj1s1 JOpOCIIOi JIOAMHM CKjiadae Ha a00y 1,5-2,5 mr (mo ckiagae
3-5 Mr P -KapoTuHy).

Bionoriyuno akTUBHMI BiTaMiH A 3HaWJCHUW TIIBKA B OpraHizmMax
TBapUH. Y Ha3eMHUX POCIUH, BOJOPOCTSX, (ITOIJIAHKTOHI O010JOr1YHO
AKTUBHOTO BiTaMiHy A HE MICTHUTBHCS, 3aT€ NMPHUCYTHI pe4oBHHH (IIPOBITAMIHU),
13 SKMX B OpraHi3Mi TBapuH YTBOPIOETbCs BitTamiH A. [l Bitaminy A
MPOBITaAMIHAMU SBJISIIOTHCS O-, 3-, Y-KApOTUHHU.

PocauHHI KapoTHHHM, MOTPAIUISIIOUM 3 1K€ B OPraHi3M, 3a y4dacTio
(dhepMeHTy KapOTHHA3M, SKUM 3HAXOJATHCS B TICUIHIII IEPETBOPIOETHCA Ha
BiTaMiH A.

barato BumiB MOpPCHKMX puO, JACTOHOTHMX Ta  KHUTOMOMIOHUX
HaKOMHWYYIOTh BEIUKI KIJIBKOCTI BiTaMiHy A. B TkaHWHaX opraHi3my BiTamiH A
HAaKOMUYY€EThCSI BUOIPKOBO, HANpPUKIAA y IJIACTUHYATO3SIOPOBUX MaiKe BECh
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BiTaMiH A MICTUTHCSI B MEUiHIl. ¥ MOPCHKUX KOCTUCTUX pUO TOJOBHA YaCTHHA
3amacy BITaMiHy A 3HaXOAUThCS B M fA3aX, IUIYHKY, KUIICYHUKY, a ¥y
MPICHOBOJHUX KOCTUCTUX — B TMEUiHIII, KAIIICYHUKY, ILTYHKY.(Tab:m. 2.2.)

Tabauus 2.2 — Po3noais BitTaminy A y rinpodioHTis

Puba

Po3nozin 3aranpHoro 3amnacy Bitaminy A B opradismi, %

IO HeinKa KHUIIICYHUK CTaTeBl
Ta IITYHOK 3aJ1031

Minora 25-53 7-24 29-48 1,5-5,0
Komtoua akyna 1-3 91-95 2-4 -
Hpierosozi 1-2 30-45 54-68 05-2
KOPOII, JISIIII
Ipoxigui ( mococi) 5-8 56-63 30-35 6-12
[Tenariusi:
oceleielb, capanHa, 7-25 49-63 24-26 -
CKyMOpist 3-5 69-70 21-22 5-6
JloHHi:
Tpicka, MiHTaH, 0,5-2 69-85 12-30 -
kKambarna, 1-3 58-60 19-30 10-12
OMUKH 0,5-1 87-89 10-13 -

Bitamin D. Binomo nexinbka BiTaminiB rpynu D (D, D3, D4, Ds, Dg, D7),
0 MaroTh MoAiOHy OynoBy. HaiiOunpiry O10JI0T1YHY aKTUBHICTH MPOSIBISIOTH
Bitaminu D, (eprokanbuudepon) i D3 (xonekanbiiudepon).

CH,

|
HC—=CH=CH-CH

CH,

H—(E—CHQ—-CH.Z—CIIH,

| H
CHa HyC— (,IH 3 HBC_(I:H
CHa CH,4 CHa
HO EproctepuH HO 7-OerigpoxonecrepuH
CIH, (;:Hg
H-C-CH =CH—(i‘,H
CHs HJC_('.':H
Hy CH,
HO N HO

Eprokanbumdepon (sitamid D,)

Xonekansuudepon (gitamin D,)
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Bitamiau rpynu D MicTATbCS mepeBaKHO B OpraHi3Mi JIFOJUHU 1 TBAPHUH.
B pocinHax ix mailbke HeMae, B HUX 3HaXOJAThCA MONEPEIHUKHU BiTaMiHy D —
CTEPUHHU, IO € MOXITHUMU [UKIONEHTaHNEePriApoheHAHTPEHY .

Haii0inpi BaXXIMBUM MPEICTABHUKOM CTEPUHIB € €procTepuH, 10
MICTUTBCSl Y BEJTUKUX KUIBKOCTSX B rpuOax 1 ApikIkax. [HIIUM IpOBITaMiHOM €
[-nerigpoxonectepud. OOuaBa MONEPEAHUKH MEPETBOPIOIOTHCS Yy BITaMIHU B
MIIIKIPHIN KUPOBIM TKaHWHI M1 BIUTMBOM YibTpadioiaeToOBUX NpoMeHiB. [Ipu
bOMY 3 €pProCTEpUHY YTBOPIOEThCA BiTamiH Dy, a 3 7-AeriapoxoyiecTepuHy —
Ds.

OcHoBHa OionoriyHa i 000X BITaMIHIB TOJSATa€ B PETYJIOBaHHI
dbochopHOKaNIBIIIEBOTO OOMIHY, MOYMHAIOYU BiJ BCMOKTYBaHHS 1 PO3MOALTY
LMX 10HIB B TKAHWHAX 1 3aKIHUYIOUM BUJLJIEHHSM iX 3 OpraHi3My.

IIpu Hemoctaui Bitaminy D B opraniami BifiOyBaeThCcsi MOPYILICHHS
MPOIIECIB BCMOKTYBaHHS KajlbIlil0 3 KUIIOK 1 peabcopbuisa ¢ochopy B HUPKAX,
BHACJIIJIOK YOTO OCTAHHIM y BEJIHUKHUX KUIBKOCTSIX BHUJAUISIETHCS 3 OPraHi3My 3
Ceyero.

VY 3B'3ky 3 UMM 3MIHIOETHCS CIIBBIIHOLIEHHS IIUX I10HIB 1 PI3KO
3HIXKYEThCSI piBEHb Kaubllilo 1 (ochopy B KpOBI, SIKMH BIJHOBIIOETHCS 3a
pPaxyHOK BHUMHBAHHS IIMX PEYOBUH 13 KICTOK, BHACHIOK YOr0 BOHHU CTalOTh
M'SKMMH, THYYKHMH 1 1] TI€I0 Baru TiJla CKpUBMIOIOTHCS. [Ipu 1iboMy B JiTei
po3BUBAEThCS paxiT (Tromy BiTamiH D Ha3WBarOTh I AHTUPAXITHUM), Y
JOPOCINX — OCTeOMallslis (3aXBOPIOBAHHS, IOB'I3aHE 3 JACKaabLU(]iKaIIcO
KICTOK 1 TIOpPYIIECHHSM YTBOPCHHS KICTKOBOI TKaHWHM). HemocTada KalbIliro
BUKJIMKA€ TAKOX 3MIHU B M'i3aX. BOHHM BTPAdarOTh 3[IaTHICTh 10 CKOPOUYECHHS,
CTalOTh B'SUIIUMU.

OcraHHIM YacoM OJEp:KaHO Oarato JaHuX, SKi CBIIYaTh MPO Te, IO
¢bynkiis BiTaMiHy D He 0OMeXy€eThbCsl TIIBKU PETYJIOBAHHIM OOMIHY KaJbIIiiO 1
dbocdopy, a Ourbln OGaratorpanHa. Bitamin D akTuBye NisUIBHICTH (PEPMEHTY
nyxHoi ¢ocharazu B MICUAX OKOCTEHIHHSI 1 TUM CaMHUM CIIPUSIE YTBOPEHHIO
KICTKOBOI TKAHUHHU. ICHY€ TaKOXK 3B'I30K M1 PEryII0I040I0 () YHKIEIO BITAMIHY
D i ropMoHamMu MiHEpaJbHOTO OOMIHY — TapaTUpiHOM (IApaTrOpMOHOM) i
TUPEOKAJIBLIUTOHIHOM.

Bitamin D mnocunioe 3aTpuMKy 10HIB Ca®" KiCTKOBOK TKaHHHOIO,
3aCBOEHHS CIPKU MPHU YTBOPEHH1 XPAILIOBOT TKAHUHHU.

Bitamin D ctumyntoe cuHTe3 OUIKa, skl 3B'sa3ye kaubiii, 1 JJHK —
3anexxunit cunte3 PHK, mo mo3utuBHO BigOMBaeThcsi Ha OlocuMHTE31 O1IKiB-
MEPEHOCHUKIB, fK1 BIANMOBIMAIOTh 3a BCMOKTYBaHHS Kaubllilo. BiH copuse
peadcopbirii dhocdariB, aMIHOKUCIOT 1 10HIB Ca® i3 MIEpPBUHHOI CeYl B IJIa3My
KpOBI, TOCWJIIOE PEaKIlii OKMCHEHHSI BYIJIEBOAIB, MIPOBUHOIPAIHOI KHUCIIOTH, a
TaKOK MPUCKOPIOE PEAKIIIT IIUKIY TPUKAPOOHOBUX KHUCIIOT.

HanMmipue HagxomxeHHs BiTaminy D 1 mpoaykTiB XxapuyBaHHS 3 BUCOKHM
HOTro BMICTOM TaKOX MPU3BOAUTH A0 rinepsitamino3y D. Ilpu npomy 3Ha4HO

90



MIJBUIY€ETHCSI BCMOKTYBaHHSI KaJbIlit0 1 (pocdopy 3 KHUIIOK 1 BIAKIAIEHHS iX
M's3ax ceplls, CTiHI aopTu, HUpkKax. [Ipu rinepsitamino3i D cnoctepirarotbes
Hy0Ta 1 OJI0BOTA, TOJIOBHUM O11b, aHEMIsl, TPUTHIYEHUI CTaH.

JloGoBi mo3u BiTaminy D ctanoBiaTh B cepenqabomy 10-15 Mir miis miteit
1 20-25 MKT 1151 AOPOCIHX.

Jlxepenom Bitaminy D € pu0'stumii sxup, neyiHka TPICKH, TYHIIS, Cap/IvH,
a TaKOX BEPIIKOBE MAcCJ0, MOJIOKO, SIEYHUHN KOBTOK.

Jlns  3anmoOiraHHs  3aXBOPIOBAHHSIM, BHUKJIMKAHUM  HEIOCTATHBHOIO
KUIBKICTIO BiTaMiHy D, Benuke 3Ha4eHHS MarOTh NpPABWIIbHE 1 palllOHAJIbHE
XapuyBaHHS, 3aHATTSA CIOPTOM 1 3aCTOCYBaHHS COHSIYHMX BaHH. (OcCTaHHE
BIJIIrpa€e Jy’e BaXJIMBY POJib, OCKUIBKA B OpPraHi3Mi JIIOAMHU 1 TBAPUH HEMAE
(hepMEeHTIB, IO MEPETBOPIOIOTH €PrOCTEPUH 1 /-AETIIPOXOJIESCTEPUH Y BITAMIHU
D, ta D3, 1me BimOyBaeTbcs Mmia Ji€I0 YIAbTpadi0JaeTOBUX IpoMeHiB. Ilum
npositaminu D, ta D3 Bigpi3HsAtoThCs Bia mpoBiTaminy A (B-kapoTuHy), KU
MIEPETBOPIOETHCS Y BiTaMiH A i 1I€10 KAPOTHUHA3H TEUIHKH.

B opranizmax TBapuH Ta pud OCHOBHA KUIBKICTh BITaMIHY 3HaXOJUTHCS B
MEYiHII, B M’s13aX BMICT BiTaminy D He3naunwmii. (Ta6um. 2.3.)

Ta6auus 2.3 — Bmicr Bitaminy D y rinpo6ionTis

['pyna pu6 Bwmict niniais, % | Bwict Bitaminy D, mr B

100r m’sica

Minora - 600

Byrop - 4700

TuxookeaHChKi T0COCi 6-18 200-800

Ocenenenp, capauHa 5-32 300-1700

CkymbOpis 8-25 700

Tynens - 100-300

TpickoBi 0,2-1,2 CIIan

Kambana 0,5-12,6 15-60

Bmict Bitaminy D B mnediHmi pu0 3alexuTh Bi O10JOTTYHUX
ocOONMMBOCTE BUJly Ta 3MIHIOEThCA B 3HAYHUX Mexax. Hampuknan,
IJIACTHHYATO390pOB1 HE HAKONUYYIOTh B II€YIHII 3HAYHO1 KUIBKOCTI BiTamiHy D,
a JedKl BUJU KOCTUCTUX pHUO MeNariyHux 37aTHI HAKOMUYyBaTU B TMEYIHIN
3HAYHI KOHIEHTpAIIil I[bOT0 BiTaMiHy (y HOJOCATOTrO Ta JOBrOKPHIIOTO TYHIIIB B
IT MeYiHOYHOTO XUPY MicTUThCs BitaMiny D mo 250 000m.o0.). Cepen mOHHHUX
pu6 xoHImeHTpalis Bitaminy D BusBnena B meuinii nantycis 1o 20 000 m.o.

Bitamin E nonanuii minow0 rpynoro BITamiHIB, 10 MICTATHCS Y BEIUKUX
KUIBKOCTSIX B POCIMHHMX OJISX 1 MalOTh Ha3By ToKodeponu. BigcyTHICTh 1ux
BITAMIHIB B TDKI HETaTMBHO T[O3HAYa€ThCSd HA 3/IaTHOCTI OpPraHizMy Jo
po3MHOKeHHs. Tomy BiTamiH E Ha3uBaeThcsi TakoX aHTUCTEPUIBHUM
BiTaM1HOM, a00 BITaMIHOM PO3MHOKECHHS.
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Ha nanwmii yac BijoM0 CiM Pi3HUX TOKO(EPOIIIB, 110 MO3HAYAIOTHCS SIK O-,
B, y- 1 T.n. HaiiOunbiry 610JI0T1YHY aKTHBHICTH HPOSBISE 0-TOKO(DEpPOa Takoi
OyI0BU:

Hs

Hy o_ Oy GHs CHy CH,
CH,
HO A,
CH,

0-TOKO(EpoJl - TPUMETUITIIPOXIHOH, SIKUM CIIOJYYEHHUH 13 3aJIUIIKOM CIUPTY
¢itomy.

3a yMoBHM HemocTtaui abo BiJICYTHOCTI BiTaminy E cmocrtepirarotrbes
MaTOJIOTIYH1 3MIHU B CIM'SHHUKaX, IIO0 CYHNPOBOMKYIOThCS aTpOo(diero CIM'SHUX
kaHanbliB. lle mnpuBOAUTH OO JEreHEpaTUBHUX 3MIH CIIEPMATO30iAIB 1
MOPYILIEHHST  3laTHOCTI A0  3amiigHeHHs. [locTymoBo  NpUNMHSETHCA
CIIEPMOYTBOPEHHS, BHUPOOJICHHS  CTAaT€BUX TOPMOHIB,  CIIOCTEPIra€eThCs
Jerpajaaiisi BTOPUHHUX cTaTeBUX oO3HaK. CaMKM BTpaydamOTh 3JATHICTH M0
HOPMaJbHOTO BHUHONIIYBaHHA Iuiony. Ilmix 1 mjameHTa poO3CMOKTYIOTHCA,
B110yBa€ThCSI CAMOBUIbHE BUKUIAHHS.

ABiTamiHO3 E BHKJIMKa€e TakoX MOPYLIEHHA OUIKOBOro OOMIHY, OOMIHY
JIMIJIIB, @ TaKOXK JIESIK1 IPOLIECH BYIJIEBOJAHOTO 00OMiHY. XapaKTEPHOIO 03HAKOIO
aBITaMIHO3Y € MOCUJICHHS OKHCIIIOBAIBHUX MPOIIECIB B M'si3aX, IO MPUBOIUTH
JI0 BUCHAYKEHHSI OPraHi3my.

[Tocunenns okuciaOBaIbHUX MpolieciB npu E-aBiTamiHO31 CBIAYUTH MPO
Te, MO TOKO(MEpOs € AaHTUOKCHUJAHTOM. BCTaHOBIIEHO, 10 BIH 3aTPUMYE
OKHMCHEHHS HEHACUYEHUX JKUPHUX KHUCIOT, BITaMiHYy A, TIOJOBUX TPYI PSay
dbepmeHTiB, 30epirarouyd TUM caMUM I O10JIOT1YHO aKTHUBHI PEYOBUHU IS
OpraHizmy.

VY mroneit aBitamino3 E nmpakTUyHO HE 3yCTpiv4aeThes, OCKUIbKH BiTaMiH E
oyke mnomupeHuit B npupoai. Ha Hboro OaraTi HaciHHS 371aKiB, IJIOAH
HIMITITUHY, S01yKa | iHr GpykTH i oBoui (2,5-19 mMr%).

Tpoxu MeHIe WOro MICTUTBCS B M'ICI, BEPIIKOBOMY MAacCli 1 JKOBTKY
senp( 40-100mMr%), B 3apoakax 3iakiB (30-36mMr%). IlopiBHSHO 3 BEIMKUM
poratuMm CKOTOM Yy puO BMICT TOKO(deponiB y pub B M’si3ax He3HauHHil. Mano
MOPIBHAHO 3 HA3€MHUMHU TBapMHAMU HAKONMUYYEThCS BiTaminy E B mediHimi y
pu6.(Tabn. 2.4.)

[Totpeba BiTaminy E mis moguau ctaHoBuTh Ot 30 MT mpupOTHUX
ToKO(epoiB Ha 100y .
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Tabonuus 2.4 — 3naxomkeHHns Biraminy E B TkannHax riapo0dionTiB

Bwmict Bitaminy E, mr %

M’s13u [Teuinka
TBapuHu . =
MICYIHKOBHIA
TKaHWHA
KU
AKynH, cKaTu 0,7 0,41 8,5-31,9
Kopormogi 0,63 0,84 -
Jlococi 1,6 - -
MopchKi Tenarivsi:
ocesenenb 0,1-0,5 - 14,5
capavHa 4,5 - -
CKyMOpist 0,4-1,8 1,0-1,5 -
Mopcrki qoHHI ( Tpicka, XeK, MHUHTaH) 0,35 - 8,5-29,5
KamOana, manrycu 0,1-0,15 0,3-0,4 40-55
Benukwuii poratuii CKOT 4-6 40-60 -

Bitamin K. B 1939 p. i3 nucTkiB mroniepau Oyina BUAUICHA peUYOBHHA, IO
CTUMYJIIO€ CUHTE3 IPOTPOMOIHY 1 MiJIBUILYE 3C1IaHHsA KpoBi. Ll peuoBuHa Oyia
Ha3BaHa BiTaMiHOM K, a00 BITaMiHOM KOaryJsilii.

Ha wneit yac Bigomo nekiibka BiTamiHiB rpynu K. Bci BoHM MaroTh
NoAIOHYy CTPYKTYpY 1 3arajibHy Ha3By — (igoxiHOHU. HailOiibIl akTUBHUM 13
1i€ei rpynu € BitaMid Kj, BUZIisIeHUH 13 JIIOLEPHU

]
C CH

|
H N C\ C_CHQ-CHz
1

Ha

C
| I
! (E-(CH;)J— [CH=(CHy)3]a=CH=CH,

CHj

CHj

Bitamin K HeoOxigHuil uisi CHMHTE3y B IMEUIHIII TPynu OUIKIB, IO
3a0e3MeuyoTh mpoiiec 3cimanHs kpoBi. KpiM TOro, BiH MPUCKOPIOE 3arO€HHS
paH 1 pereHepaiil0 TKaHUH TICIs OMIKIB, a TakoX Oepe y4acTb B OKHCHO-

BITHOBHHX MPOIIECaX.

VYV nmroguHu aBitamiHo3 K 3ycTpiyaeTbcsi OyKe PIAKO, OCKUIBKH IEH
BITaMiH B JJOCTaTHIM KUJIBKOCTI CHHTE3Y€ThCSI KUIIKOBOIO Mikpodoporo. Kpim

TOrO,

norpeda OpraHi3My JIOJUHA B [bOMY BITaMiH1

3a0e3neuyeThes

BXKUBAHHSAM IPOJYKTIB POCIMHHOTO (KamycTa, TOMaTH, CajiaT) i TBAPUHHOTO

(meuinka, M'sICO) TIOXOJIKEHHS.

[ToTpeba moaunu y Bitamini K TouHO HE BCTaHOBJIEHA, TPOTE BIOMO, 1110
B pa3i oro AeiuTy MIBUIAKICTh 3CITAHHS KPOB1 MICHS IIOJECHHOI'O BBEJACHHS
1-5 mr BiTaMiny K depe3 aesikuii yac mOBEPTAETHCSA 1O HOPMH.
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3.3 Bogopo3uuHHi BiTaminu

XapakTepHUM Uil 1€l TPYNU BITaMiHIB € J00pa PO3YMHHICTH Y BOJI 1
HEPO3YMHHICTH B KUPaX 1 OPraHIYHUX PO3ZUMHHUKAX.

Sk mpaBunO, BITaMiHH, PO3YMHHI Y BOJll, MICTATHCS B MPOAYKTaX
POCIMHHOTO MOXOKEHHS; OUTBLIICTh 13 HUX B CBOEMY CKJIajal MaroTh HiTpores.
Ha BinMiHy BiJ >KUPOPO3YMHHUX BITaMiHIB BOHM HE HAKOMHYYIOTHCA B
TBAPMHHOMY OpraHi3Mi 1 MpOSBISIOTH CBOK OI10JIOTIYHY M0, BXOASYM [0
ckJ1aty (PepMEHTIB.

Biramin B; (Tiamin) € mepmum BiTaMiHOM, XIMIYHHHA CKJIaJ SIKOTO OYB
JOKJIaaHO BUBYeHMI. Ha3By "TiamiH" BiH ofepkaB 3aBISKU HasgBHOCT1 B MOrO
MOJIEKYJ1 CIPKU U a30Ty:

CHj
CHQ—N

J\ CHQ"CHQOH.

BincytHicTe B XK1 BiTamMiHy B; BHUKIMKae BaKKe 3aXBOPIOBAHHS
MOJIIHEBPUT, abo Oepi-Oepi, mommpeHe B KpaiHaxX, € OCHOBHUM MPOJYKTOM
XapuyBaHHS HAcEeJEeHHs € OYMIIEeHHH puc. s 3aXBOpIOBaHHS XapaKTepHI Taki
CUMIITOMHU: crelnudiuHl BpakKeHHST HEPBOBUX CTOBOYpIB, XBOPOOJUBICTH B
00Js1acTi cepiisd, PO3BUTOK HAOPSKIB HWIKHIX KIHIIIBOK, JKMBOTA, OCIAOJICHHS
CeKpelli NUTYHKY 1 HEPUCTAIbTUKN KUIICYHUKA, CyI0MU 1 Tapaiiyl M's31B.

XBopoOa BHIIIKOBYEThCS IMICsl BBEACHHS B OpraHi3aM TiamiHy. Tomy
BiTamiH B Ha3uBaIOTH 111€ AHTUHEBPUHOM.

B TBapuHHMX TKaHMHAaX BiTaMiH Bj; 3HAXOIWUTbCS MEPEBAKHO HE Yy
BUIBHOMY CTaHi, a y BUrJsiai1 mipodochopHoro edipy - Tiaminnipodocdary:

NH,

NZ ' I
Hac/k\w [\ : : /O /,O
=CHy~0~- ~P=0-p-0H
OH (')H

B Takiii ¢opmi Bitamin B; (TII®, crapa Ha3Ba — KoKapOOKCHIIa3a)
BXOAUTH JI0 CKJIaJly LUIOTO psay (EepMEHTIB, IO 3IHCHIOITh B OpraHizmi
MpoIecu JeKapOOKCUITIOBAHHS O-KETOKHUCIIOT, SIKl € MPOMDKHUMU MPOAYyKTaMU
BYIJIEBOJIHOTO, OLJIKOBOTO 1 dKUPOBOTO OOMIHIB.

Oco0nuBO 3HaYHA POJb TIaMiHY y BYIUVIEBOAHOMY OOMiHI. Bigomo, mio
BAXKIIMBUM  JDKEpENIOM  eHeprii, HeoOxigHoi 1ias  poOoTh M's3iB 1
(yHKIIIOHYBaHHS HEPBOBOI CUCTEMHU, € BYIJIeBOAM. B mporeci iX OKUCHEHHS SIK
NPOMIKHUN TPOAYKT YTBOPIOETHCA MIPOBUHOTpaJHA KHUCIOTa, 10 €
HOpPMaJIbHUM MPOJYKTOM OOMIHY BYTJIEBOJIB, MPOTE y BEIUKHUX KITBKOCTSIX
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3MIACHIOE TOKCHYHY [10 Ha OpraHi3M. 3a BIJCYTHOCTI a00 HEIOCTATHHOIO
HAJIXO/KEHHS BiTaMiHy Bj; B opra”iaMm mnponec J1eKapOOKCHUIIOBAHHS
MIPOBUHOTPAHOI KHUCIOTH CHOBUIBHIOETHCS, a Pa3oM 3 UM MOPYIIYETbCS
YBECh IPOLIEC OKUCHEHHs BYIJeBoAiB. IlopylieHHS BYIJIEBOJHOTO OOMIHY 1
HAaKOMMYEHHS TMIPOBHHOTIPAJHOI KHUCJIOTH TMpU HeJocTadl BiTaMiHy Bj
BiOyBaeThCcsl Hacamiiepen y Mo3Ky. Lle mpuBoauTh 10 posnany (QyHKIiM
LHEHTPaJbHOI 1 mepudepudyHol HEPBOBOI CUCTEMH, B PE3yJbTaTi YOro
3'SIBISIIOTHCA CYJIOMH, M s130Ba CIa0KICTh, BTpAaTa YyTJAMBOCTI, Mapamiyi 1 T.1.

Takyum YMHOM, NPUYMHOIO 3aXBOPIOBaHHS Oepi-Oepi € MOpYIICHHS
MOJANBIINX MEPETBOPEHD MIPOBUHOTPATHOT KUCIOTH.

Oprani3m JIOJUHU HE CUHTE3YE TiaMiH 1 Ma€ OJIep>KyBaTu Moro 3 xero. B
3HAYHUX KIJTBKOCTSAX BITaMiH B1 MICTHTBCS y BUCIBKaxX 3J1aKOBHUX, XJ1101 Tpy0oT0
noMeny, IpLKIKaxX. 3 MPOAYKTIB TBAPMHHOTO TMOXO/KEHHS Ha BiTaMiH Bj
Oarari neuiHka, HUpPKH 1 cepiie. [JoboBa nmoTpeda moaunu y BiTamiHi Bickianae
1-3 mr.

Bitamin B; cuHTe3yeThCA Ta HAKOMUYYETHCS B TKAHMHAX BUIIUX POCIUH
Ta MIKpoOpraHiamiB. B oprani3mi TBapuH B IUITYHKOBO-KHUIIIKOBOMY TpPaKTi
B110yBa€eThCsl OaKTEepialibHUM CUHTE3 BiTaMiHy Bj.

Bwmict Bitaminy B; B M’si3ax TBapuH 1 B POCIMHAX 3alICKUTh BIJ
HAJICXKHOCTI 710 ieBHoro Buay ( Taom. 2.5.)

Ta6auus 2.5 — Po3noais Bitaminy B; y pi3Hux :kuBux opranizmax

Bwmicr BitTaminy B; ,Mr %
TBapuHu, pocJIUHA S -

M SI3H neviHkKa
MiHora - 0,05-0,42
Axynu 0,03-0,40 -
Jlococi 0,03-0,17 0,07 - 0,24
Ocenenenp 0,01-0,04 -
Tynmi, ckyMOpist 0,046 - 0,52 0,6-1,0
TpickoBi 0,09-0,71 0,06 - 0,14
Kamban, manryc 0,02 - 0,14 0,06 - 0,24
OxyHb - 0,26 — 0,48
Moutrocku 0,06 - 0,70 -
PaxonoiOHi 0,02-0,18 -
["ononTypii( Tpenasxr ) 0,03 -0,04 -
Benmukuit Ta npiOHMIT poraTuit 0,07 -0,30 -
CKOT
[Tirenwnit, XuUTo 0,2-04 -
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Hyxe Oarato Bitaminy B; (0,4 — 0,5Mr %) MicCTHTBCS B NMEKapChKHUX Ta
MUBHUX JAPDKIKAX. Y MOPChKUX puO B CBITIIMX M’si3aX HabaraTo MEHIIe
Bitaminy B, Hixk B Oypux (0,04 — 0,015 ta 0,25 — 0,52 mr %) BignoBigHO.

Cepen MOpCbKUX TenariyHux pud 3a BUCOKUM BMICTOM BiTamiHy Bi B
NEeYIHI BUAUISIOTCS TYHL1, CKyMODpisl, cepell JOHHUX — OKYHI.

Biramin B, (pu6oduaasin). Byio BusBIEHO, IO IS POCTY MOJOINX
MaIfoOKiB HEOOXIJIHA pEYOBHMHA, IO MICTUTBCA B CHPOBATIl MoJioka. Llg
pedyoBuHa OyJia TaKOXK BHJIUICHA 13 CUPOTO SI€YHOTO OUIKa U ojepiKaja Ha3By
BiTaminy B; .

3a XIMIYHOIO MPUPOJ0I0 BiTaMiH B, sB1sie€ co000 MOXiTHE a30THUCTOT
OCHOBH — 130JI0KCa31HY, CIIOJIYUYE€HOI0 13 3AJIUILIKOM CIIUPTY — pUOITONY:

|
HaC N O

I
H,C N/ C/NH

3a BiJICYTHOCTI BiTaMiHy B, y TBapuH ciocTepiraeTbcsi 3aTpUuMKa pocTy, y
JIOJIMHA — BUMAJAHHS BOJIOCCSA. XapaKTEpPHOI O3HAKOK aBiTamiHO3y B, €
3aXBOPIOBAHHS OYeH, 110 CYIPOBOKYETHCA BACKYJSPU3AIIEI0 POTIBKU
(mpopocTaHHs KPOBOHOCHMMH cynuHamu). [loTiM BinOyBaeTbcs 3arajcHHS
POTIBKH 1 MIOMYTHIHHSI KPUILITATUKA.

[HmIOr0 O3HaKOKW HegocTaul BiTaMiHy B; y IIOIMHHM € 3amajieHHs
CIM30BUX OOOJIOHOK POTOBOi MOPOXKHUHHU, Ty0 1 [UISHOK IIKIpH, SIKi
3HaXOJSAThCS MOPYY, 1110 MPUBOJUTD 10 YTBOPEHHS TPIIIUH.

BaxnuBoro XiMIYHOIO BJIACTUBICTIO BiTamMiHy B, € 3paTHicTh #oro
130aJI0KCa3MHOBOIO0 KUIBIL 3BOPOTHO MPHUEAHYBaTH BOJEHb, TOOTO Opartu
y4acTh B OKHCHO-BIAHOBHUX peakuisx. [[to BaxmuBy O0i0on0riuHy (GyHKII1IO
pubodaBiH BUKOHYE B CKIal ABoX kodepmeHTiB — ®MH 1 ®AJI, 1o BXoasTh
70 CKJamy CKIagHuxX ¢epMeHTiB — d¢umaBonpoTeiniB. Bimomo Oimbme 60
(bnaBoONpoOTEiNiB, IO KaTali3ylTh J€3aMiHYBaHHS aMIHOKHUCJIOT, CHUHTE3 1
po3Maj >KUPHUX KHUCIOT, 3A1MCHIOIOTh MEPEHOC BOJHIO B MPOIIECI TKAHUHHOTO
TUXaHHS 1 T.4. TakuMm 4uHOM, BiTaMiH B, KOHTPOJIIO€ BaXXKJIMB1 MPOLIECH OOMIHY
pedoBuH B opradizmi. lle mo3Boisie 3po3ymiTH, 4OMY HOpH HOro HejocTaul
CHOBUIBHIOETHCA IMIBUJKICTh OKHCHO-BIJTHOBHUX pEakKiliii, raJbMy€eTbcsl pICT 1
MOCUJIIOETHCS pO3MaJ TKAHUHHUX OUIKIB.

OcHOBHUM J13KepenoM pubodaaBiHy € M'SCHI 1 puOHI IPOTYKTH, MOJIOKO,
3eneni oBoui. ll{ogenna norpebda moanan y Bitamini B, ckinagae 2-4 mr.

VY M’s3ax neskux BUAIB puO MICTUThCA OUIblle BiTaMiHy By, HIk B M’si3ax
poraToro CKOTY, BUTHO 3 Tabmuili 2.6.
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bararo Bitaminy B; (0,3 - 2,3 mr %) MicTHTBCS B TKaHMHAX IUTYHKY Ta
KHIIIEUHUKY, J€ MPOTIKA€ MIKpPOOIOJIOTIYHUN CUHTE3 IILOTO BiITaMiHY , a TAKOX B
ikpi (Big 0,2 mo 1,4 mr %) i B TkanuHax minopuunux npuaatkis (0,2 - 0,8 mr %).

Ta6auus 2.6 — Bmict pudodJiaBiny

Bwmict BiTaminy B, , mr %
TBapuHu, pocJIUHA ; —
y M’si3ax B HeYiHIi
Minora 0,16 - 0,69 0,6 — 0,93
Axyna 0,03-0,1 0,3-0,72
Kopomnosi 0,06 -0,1 1,0-2,3
Jlococi 0,04 - 0,13 0,72 -2,38
Ocenenenp 0,18 - 0,35 0,58 - 0,74
Capauna 0,08 - 0,23 1,56 - 1,88
CxyMOpist, TyHITI 0,04 -0,16 -
TpickoBi 0,1-0,37 -
OxyHi 0,35-0,8 0,65 — 2,46
Kamb6ana, manryc 0,04 -0,1 0,73-0,97
JIBOCTYJIKOBI MOJIFOCKH 0,01 -0,29 -
PakonomiOHi 0,06 -0,35 -
FOJ’IOTyp%l (Tpemasr, 00801 ]
KyKyMapisi)
Jlaminapis 0,001 - 0,018 -
YepBoHI BOJAOPOCTI 0,001 -0,11 -
Poratuii ckoT 0,16 -0,32 2,6-4,2
3ereH1 0BOYlI, 0.1-0,16 i
KOPCHEILIO !

Ho 1 - 1,2 mr % Bitaminy B, 30cepemkyeTbest B MKipi Ta MiAMIKIPHAX
TKaHWHAX, JiI€ BIH MpHilMae ydyacTb B YTBOPEHHI >KOBTO-KOPHUYHEBOTO
3a0apBlICHHS, AK€ 4YacTO MNPUUMAIOTh 3a MOXKOBTIHHI UPY Ha IOBEPXHI
MOPO’KEHOI Ta COJIECHOT pUOH.

Biramin B; (manToTeHoBa kucjora). [Ipy BUBUECHHI YMOB, HEOOXITHHIX
JUISL POCTY JPDKIKIB, B PUCOBUX BHCIBKax Oylia BIJKpUTAa pPEUOBHMHA, WIO
BUSIBUJIACA YMHHHUKOM pocTy. BoHa Oyia Ha3zBaHa MaHTOTEHOBOIO KHCIIOTOIO
(Bix rpem. pantothen - ckpi3p mpucytHiii). Taky Ha3By BiTamiH Bz onepixkaB 3a
CBO€ TOIIUPEHHS B IPUPO/IL.

BiacyTHICTh MAaHTOTEHOBOI KHMCJIOTH B 1KI BHUKJIWKA€E PSAJ pO3dadiB B
OpraHi3Mmi JIOJAUHU: MIOPYIIYETHCS AISUIbHICT CEPIis, HEPBOBOT CUCTEMH, HUPOK,
TPABHOTO KaHaly, pO3BUBAIOTHCA JEPMATUTH, 3HEOAPBIIOETHCS BOJOCCH,
3HUKY€EThCS alleTUT 1 T.I.
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B yTBOpeHHI NaHTOTEHOBOI KMCIOTH OepyTh ydyacThb [3-ajaHIH 1 MacisHa
KHCJIOTA, 1[0 MICTUTh JIB1 METUJIBHI 1 1Bl OKCU-TPYIIU:

CH, OH

[ ]
HO—-CH,-—-CH—-—CH—C///

(I:Hs \T-—CH,-—CHQ—COOH.

| ) H
L |

o)

3anuLok o -, y - AnokeH - B -

AuMeTUNMacnaHol KucnoTu 3anuwok B-anaHiHy

BitamiM B,

Biosoriune 3HaueHHsI TAaHTOTEHOBOI KUCIOTH MOJISITA€ B TOMY, 110 BOHA
BXOJIUTH JIO CKJIany KoepMeHTy anuiroBaHHsA (KOCH3UMY A, a00 CKOPOYEHO
KoA) — ckiamHoi CIoJIykH, mo sBIsE€ co000 aAuHyKIeoTha. [lo Horo ckiamy
BXOJUTH aJICHO3UH, Y D-TIOJIOXKEHH1 pubo3u sikoro € mipodocdarna rpyna. Ls
rpyna, B CBOIO 4YEpry, 3B's3aHa 13 CIOJYKOW, IO Harajaye IUIenTui, 1
CKJIQJAETHCS 3 TAHTOTEHOBOI KUCIIOTH 1 TIOETAHOJIAMIHY .

AxtuBHOIO 4YactmHOO KoA € cympdrigpuasna (HS-) rpyma
TioeTaHoJaMiHy. TomMy B XIMIYHMX pIBHAHHIX KOA CKOpOYEHO 3aluCyIOTh
HS-KoA.

OcHoBHa (QyHKIIS KOhepMEeHTY A MoJsArae B MEPEHOC] alMIbHUX TPyl
(OMHOBAJICHTHUX  3aJMINKIB  KHUPHUX  KHCJOT), SKi  CIOJIYYarOThCs
CKJIaJJHOE(DIPHUM 3B'SI3KOM 3 MOT0 CyIb(riIpUIbLHOI0 TPYTOIO.

Oco0nrBe 3Ha4YEHHS Ma€ CIOJYYEHHs anuiy onToBoi KucioTu 3 KoA,
T00TO anetun-KoA, mo sBisge coO00 akTUBHY (OpPMY OITOBOI KHUCIOTH.
OuroBa KuciaoTa B GopMi aliily BUKOPUCTOBYETHCS B OPraHi3Mi sIK JKEPENIO
€Heprii, Marepian Uil CUHTE3Y BHIIHUX JKUPHUX KHUCJIOT, XOJIECTEPUHY,
reMoryio0iHy, TOPMOHIB, a TaKOX B IHIIMX PEaKIlisAX, AKI BiIOyBalOThCA 3a
y4acTI0 KO(GEpMEHTY alWIlOBaHHS. 3BIACH CTa€ 3pO3YMUIMM Ba)KJIHMBa POJb
BiTaMiHy B3 B cuHTE31 1bOT0 KOQEPMEHTY 1 O10KaTali31 BC1X LIUX MPOLECIB.

JI>xepesioM MaHTOTEHOBOI KUCIOTH € MPOYKTH, TBAPUHHOTO MOXOKEHHS
— M'sICO, SIS, MOJIOKO. POCIMHHI MPOJYKTH MICTSITH JEHI0 MEHIIE I[hOTO
Bitaminy. [Ipore oBoui (kamycra, KapTOILUIsi, MOPKBA) TaKOX € BaXKIIMBHUM
JKEPEJIOM MaHTOTEHOBOI KUCIOTH JUisl JitoauHu. JloboBa moTpeda opraHizsmy y
BiTaMiHl B; cknamae 10 mr.

Biramin Bs, PP (HikoTmHOBa kmciaora). Binkpurrs Bitaminy PP, a6o
HIKOTMHOBOI KHCJIOTH, IIOB’Si3aHE 3 BUBYCHHSIM XBOpOOW Tmenarpu (Bix iTall.
pelle agra — mepexata mikipa). XBOpoOa CYNPOBOKYETHCS IOSBOIO
crenu(iTHUX TEPMATHUTIB (3amajieHHs MIKIpH), 0 PO3BUBAIOTHCS CUMETPHYHO
Ha KHUCTAX PYyK, MIOKax 1 IHIIUX BIAKpUTUX Micsax Tina. [lemarpa
CYIIPOBOKYETHCSI CHUIBHUMHU MOHOCaMU (iape€ero) i KOPOTKOYACHOIO BTPATOXO
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nam'sTi (1eMeHIiero). ToMy menarpy 4acto Ha3WBaKOTh XBopoOoro "Tpbox /1",
Mar4M Ha yBa3i TpU il OCHOBHI CUMIITOMH: AEPMATHUT, Alapero 1 JEMEHIIIIO.

[lenarpa € HacmigKOM BIACYTHOCTI B i1 BiTaminy PP, sikuii nmoeqnye nBi
XIMI4HI1 CIIOJYKH - HIKOTUHOBY KHCIIOTY 1 11 amij:

Cli /Cti
H(I:/ ﬁ-—COOH H(II/ (ﬁ-cowH2
HCxN /CH HC\\N /CH
HikoTMHOBa KMUCNoTa AMifl HIKOTMHOBOI KUCMOTU

bionoriyne 3HaueHHs BiTaminy PP nosdrae B Tomy, 110 BIH € CKJIaJOBOIO
gactuHoto kopepmentiB HAJl 1 HAZI®. OcTtanHi BXOASATh 10 CKIaAy OaraThox
JerigporeHas — EepMeHTIB, IO KaTali3yIOTh peakiiii 010J0TTYHOr0 OKUCHEHHS.
[Mro dynkmito ¢epmentu (ix Bimomo Osu3bko 100) BHKOHYIOTH 3aBISKH
HasIBHOCTI B CKJaJl iX MOJIeKyJ BiTaMiHy PP, 31aTHOro 3B0OpOTHO NpueaHyBaTH
atomu ['iaporeny.

[Ipu HegocTtaui ab0 BIICYTHOCTI B OpraHi3Mi JIOAMHU HIKOTUHOBOT
KHCJIOTH TIOPYIIYEThCSA CHHTE3 HEOUTKOBMX KOMIOHEHTIB (kodepmentiB HAJL i
HAJI®) psmy nerigporeHas, IO TPHBOIUTH JIO TOPYIICHHS IPOIIECIB
JETriIpyBaHHsI Ta BCIX OKHUCHO-BIIHOBHUX pEakKiiii TKAHUHHOTO JUXAHHS.
OnHovacHO crocTepiraroThbesl M 1HIN 3MIHM B OOMIHI PEYOBUH 1 3arajJbHOMY
CTaHl opraHizMy. TakuM YMHOM, MOPYIICHHS! OKUCTIOBAIBHUX MPOIECIB MOKHA
BBAKAaTH IMEPBUHHOIO O3HAaKOIO MOABM aBitaMiHo3y PP. Inmi o3nakm —
JIEpMaTUT, Aiapes 1 JEMEHIlII — € HaCIIKOM MOPYUIEHHS OKHCIIIOBaTbHUX
MIPOIIECIB.

HixoTuHOBa KHCIIOTa JyK€ MOILIMPEHA B MPOAYKTaX XapuyBaHHsA. Bona
MICTUTBCSI B XJI101 3 MYKH TpyOOro momeny, rpedaHiil Kpyri, puci, KapToIlii,
MOpKBi, M'sici i pubi. Bmict PP y pub 6e3xpeOeTHUX TBApUH KOJUBAETHCS B
mexax Big 0,7 mo 9 mr %. HaitGinbmn BUCOKHUIT BMICT BigMiueHUN y cKyMOpii Ta
TyHIiB (10 24,5 mr %). [TopiBHSIHO 3 IEYIHKOIO BEJIMKOTO Ta APiOHOTO pOraToro
CKOTY B IEYiHI[I pruO HAKOMUYYEThCS MOMITHO MeHIne Bitaminy PP (15 -28 Ta
2,3 — 8,4 mr % BignoBixHO). B mediHIii MOPCHKUX MENaridvHuX BHIIB pUO BMICT
Bitaminy PP Oinbmr criiikuii, HiXkK y Mopchkux gonHux pu6(5,0 -8,4 ta 2,3 —
8,0 mr % BiamoBigHO). Y Oe3xpebeTHUX ( Kajabmap) B TEUIHII MICTHTHCS
4-6 mr % Bitaminy PP. barato mporo Bitaminy g0 10 mr % y BHyTpimHiIX
TKaHWHAX ycTpuilb. JloOoBa moTpeda st moauHu ckiaagae 15-25 mr 3anexHo
BiJI BUly TPYAOBOI AISJIBHOCTI, BIKY 1 CTaTI.

Biramin Bg (mipmmokcun). Bigkputts 1poro BiTamiHy TOB's3aHe i3
3'sICYBaHHSAM MPUYHMH 'TAIIOKOBOI MejJarpu’ — 3aXBOPIOBAHHS, SKE J0JaBaHHSIM
B KOpM mnaiftokaM Bitaminy PP He BunikoByBanocs. [loTiM Oyno BUSIBIIEHO, 11O
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Taka X (opMa 3aXBOPIOBAHHS CIIOCTEPITa€ThCs HE TUIBKHM B TAIlIOKIB, ajie ¥ B
IHIITUX TBApUH, 0OCOOJIUBO MOPOCST 1 JOPOCTUX CBUHEH.

JlepMatuty, MO HaraAymTh MeJIarpy 1 HE MIIJAI0THCS JIIKYBaHHIO
HIKOTUHOBOIO KHCJIOTOIO, He3abapoM Oynu BuUsABIEHI 1 y oaed. Bonwu
CYNPOBOJIKYBAIIUCA BPaXEHHSIM CEJIE31HKM 1 300HO1 3ano3u. ['imoBiTamiHO3
XapaKTEPU3YEThCS BTPATOIO MaM'siTi, HEBPUTaMH, HYI0TOIO, CIIa0KICTIO.

TepMmiH «mipUIOKCUH» 00'€IHY€E TPU CIOIYKHU: MIPUIOKCON, MIPHUI0KCATh
1 IIPUJOKCAMIH:

0
P
HO CH?OT:H OH Ho o HoNH,
Z [ 2 ' y ' CH,0H HO p. CH,OH
-3 H
e G HaC \N,
Mipuaokcon

Mipuookecans Mipuaokcamin

BiosioriuHo akTUBHUMU € TIPUIOKCAIb 1 MIPUIOKCAMIH, SIK1 YTBOPIOIOTHCS
3 MPUJIOKCOITY, SIKUI uepe3 11e MOKHA PO3TIIIaTH CKOpillle sk MpoBiTaMmiH Be.

B opranizami mipujiokcasib 1 MIPUJOKCAMIH JIETKO NEPETBOPIOIOTHCA Y
dbochopunboBany bopmy, YTBOPIOIOYH nipugokcanb@ocdar 1
nipugokcamingdocdar.

Bionoriuna ponb BiTaminy Bg monsirae B TOMy, 110 BiH € KOPEPMEHTOM
TaKk 3BaHUX TpaHcamiHa3 abo amiHoTpaHcdepas. lle depmentu, mo OepyTh
y4acTh y OUIKOBOMY OOMiHI, B peakIi[iiX MEPETBOPEHHS 0 -aMIHOKHUCIOT. B
ckiaai  amiHoTpaHcdepad  BitamMiH  Bg  3Haxomuthes  y  dopmi
nipugokcanbocdary, SKUi 31aTHUI 3BOPOTHO pearyBaTH 3 aMiaKOM 1 IHITUMHU
aminamu. Ilig yac mux peakuiid nipugokcanbhocdar 3BOPOTHO MEPEXOAUTH B
aMiHOBaHy (opmy - mipunokcamindocdar. [lepexoasuu 3 anbaeriiHoi Gopmu B
aMIHOBaHY 1 HaBIaKH, BiTaMiH Bg Ji€ Ik IEpeHOCHUK aMIHOTPYII.

OcraHHIM 4YacoM BHSIBIECHO, IO Mipuaokcaibdocdar € mpoCTEeTUUHOIO
(HEOTKOBOK) TPYIMOK HE TILIBKK TpaHCamiHa3, M0 3IHCHIOITH IEPEHOC
aMIHOTpyI, aje ¥ psaay IHIIUX (PEepPMEHTIB, M0 MEPEeHOCITh cami
0-aMIHOKHCIIOTH.

Bitamin Bg MICTUTBCA y BEIMKHX KIJTBKOCTSIX B MIIEHMYHUX BUCIBKAX,
MUBHUX JIPIKIKAX, STAMEHI, KYKYpYA31, MEUiHIll, M'SCI.

Bwmict Bitaminy Bg y M’si3ax pu0 mnepeBullye HOro BMICT y M s3ax
CUTBCHKOTOCTIOAAPChKUX TBAPUH. SIKIIO Y BEJIMKOIO pOraToro CKOTy HOTo BMICT
0,08 - 0,38 mr %, to y xopona 0,03 - 0,2, a Tuxookeancpkux jococis 0,3- 0,35
mr %, y mopcekmx menarigaumx pu6 0,13 -1,71, a y MOpPCBKHX MOHHUX —
0,02 -0,62, y xpeBetok i kpabiB 0,19 — 0,6 mr %.

3HayHuil BMICT BiTamiHy Bg BusBnenuit B nedinmi pu6 (1,2 — 2,8 mr %) ta
Besrkoro poratoro ckory (0,17 -0,73 mr %) B mediHIl KaabMmapiB 3HAHICHO
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Bceoro 0,3 — 0,35 mr % Bg. /loboBa moTpeba iroAWHHM y BiTaMiHI CKJIAa€e
BCHOTO 2-3 MT.

Biramin B;; (miamko6anamin). Byyio BUSBICHO, 1110 B MEYiHI[I TBapHH
MICTUTBCSl PEUYOBHHA, KA B KIJIBKOCTI MUIBHOHHHUX YaCcTOK rpama, BUKIHUKAE
MOJTINIIEHHS! KPOBOTBOPHOI (PyHKIIIT KICTKOBOTO MO3KY. Lls1 pedoBuHa ofepikana
Ha3By aHTMAHEMIYHOrO BiTaMiHy, a0o BiTamiHy Bi;. BuBueHHs ioro ximiuyHOi
CTPYKTYpH IOKa3ajo, 1110 BOHA yXe ckiaaHa. EneMeHTapHUN XIMIYHHI CKIaza
rioro momekymun — CgzHgoN14PCo. Monekynspraa maca - 1400. Jlo ckmamy
MOJEKYyJIu BiTaMiHy Bj;  KpiM KoOanbTy BXOJATh TaKOX aMIHOTPYNH 1
rpyna -CN, y 3B'13Ky 3 4iM HOro 1e Ha3uBaroTh [[IaHKOOAIAMIHOM.

BapTto migkpecauTu, 110 miaHkoOagaMiH - €IUHUN BIJOMUN HaA TaHUHN Yac
BITaMiH, 110 MICTUTb Y CBOiM MOJIEKYJIi ME€Tal 1 MPAKTUYHO HE YTBOPIOETHCS H1 B
pOCIIMHAX, HI B TKAHMHAX TBApPHUH.

Bitamin Bj, cuHTE3y€eThCS MEepeBakHO MIKpOOpPraHi3MaMH, B TOMY YHUCIH1
TUMH, 110 XKMBYTh B KUIIKax JOAUHHU. Jly)ke OaraTi Ha el BiTaMIH CTOS41 1
CTIYHI BOAM, IPyHT, MyJ. AmnHaepoOHI OakTepli, 1O XKUBYTb Yy HHX,
BIIPI3HSIIOTHCSL BUCOKHMM BMICTOM BiTaMiHy Bi,.

3a JocTaTHROT KUIBKOCTI KOO&JIbTy B palllOHI JKyWHHX TBapuH
[[IaHKOOAJIAMIH CUHTE3YEThCSI MIKPOOPTaHi3MaMu, 110 KUBYTh B MEPEANLTYHKaX
1 KMIIIKaX, a TOTIM BIAKJIaAAalOThCS B Pe3€pB B MeUiHIll 1uX TBapuH. OcoOIuBO
Oarara BITaMIHOM T€YiHKa BEJIMKOI poratoi xyaoou. B meHuIii KiJIbKOCTI BiH
MICTUTBCS B TE€YIHIIl KypyaT, MOJOIll, SHIAX, HUpKax 1 rpubax. Tomy B
OpraHi3M JIIOJMHM I[laHKoOajdaMiH HAIXOAUTh TIIBKK 3  MPOJYKTaMHU
TBapPUHHOTO MOXO/>KeHHs. /[[oO0Ba moTpeda M0AMHM B I[laHKOOAIaMiH1 CKJIaJae
10-20 mxr.

Henocraua Bitaminy Bj; B opraHi3aMi BUKJIHMKA€ B JIIOAUHU 3JOSKICHY
aHeMmito —  xBopoOy  Apmicona-bipmepa. Ile  HepBoBo-micTpodiuHe
3aXBOPIOBAHHSI 3 BPaXEHHSIM TPABHOTO KaHaly, OpPraHiB KpPOBOTBOPEHHS 1
HEPBOBOi CUCTEMH. ['OJJOBHHMMHU CHUMITOMaMH XBOpPOOU € pI3KE€ 3MEHIICHHS
KUIBKOCTI E€PUTPOLIMTIB, 3HIKEHHS PIBHS TeMOIVIOOIHY, MOsiBA HE3PLINX
(GbopMEHUX €JIIEMEHTIB KpOBI, CJIa0Ke YTBOPEHHS JEUKOLMTIB. 3aXBOPIOBaHHS
CYNpPOBOJI)KY€E 3MEHIIEHHS a00 HABITh MOBHY BIJCYTHICTh B IUIYHKY XJIOPUIHOT
KHUCIIOTH.

[IpuyunHOIO 3aXBOpPIOBaHHSA, Ha BIJIMIHY BiJl 1HIIUX BHUJIB aBITaMiHO3Y, €
HE BIJICYTHICTh BiTaMiHy Bjy B 1K1, a MOpYIIEHHS MPOLECY BCMOKTYBaHHS HOTO
B KUIIKaX. Y HUTYHKOBOMY COKY 3JIOPOBHUX JIOJIE € OCOOTUBUN MYKONPOTEin
amoepuTeiH, 10 YTBOPIOE 13 By KOMIUIEKCHY CHONYKY — €pUTEiH. Y TBOPEHHS
IbOr0 KOMIUIEKCY 3axuIlae IlaHKoOajnaMiH BiJl BIUIMBY Ha HBOTO
MIKPOOPTaHI3MIB KHILIOK, IO CIOXHWBAaIOTh MOr0 y BUIBHOMY CTaHi. SKII0 B
IIUTYHKOBOMY COKY JIFOJJMHM amoepUTeiH BIJACYTHIM, TO IiaHKOOAJlaMiH, SKWN
HaJIXOIUTh 3 TDKEI0, 3aJMIIAEThCS HE3aXUIIEHUM 1 BUKOPUCTOBYETHCS
KUIITKOBUMH MIKpoOaMu, 10 MNPUBOJAUTH OO0 HEAOCTadl HOro B TKaHHWHAX
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opra”izmy. Sk HacHimok ILi€i HemocTadl 3'SBISIOTBCS CHMIITOMH XBOpOOHU
Annicona-bipmepa.

Bitamin Bj, Bimirpae BaXiauBYy poJib B IpoIecax CTUMYJSLIT 1
pEeryloBaHHS KpPOBOTBOpPEHHsl. BcTaHOBIEHO TakoX, 10 I[iaHKoOalaMiH
MOKpAIIy€e 3aCBOEHHS OUIKIB B OpranizMi, 6epe y4actb B 010CHHTE31 O10JI0TT4HO
AKTHUBHUX PEUOBHH, PSIy aMIHOKUCIIOT 1 HyKJIETHOBUX KHUCIIOT.

Jliis moguuau 1o0oBa HopMa BiTaMiny Bi, Busnadena B 10 -20 mkr (Y); 3
JiKyBaTbHOIO MeToto HopMy 30uthimytorh B 1000 pasiB. B mopchkiii Bomi
mictutbes 0,03- 0,2 Mxr/m BitaMiny Bip; TOCUTH 3HAYHUN BMICT I[LOTO BITaMiHy
3HaiaeHo y (irorurankToHi (20-30 Mkr/kr) Ta 300mtankToHi (60-90 Mkr/kr).

Y M’s13ax AeskuX BUAIB puO (CKyMOpisi, THXOOKEaHChKI JIOCOCI Ta 1HIINX)
HaKOMUYY€EThCSI 3HAYHO OUThIIE BiTaMiHy By, HIX y M’s13aX Ha3€MHUX TBapHH.
Oco0iMBO 3HAYHI KOHIIEHTpaIllli BiTaMiHy Bj, 3HaiiieHI y JBOCTYJIKOBHX
MOJIIOCKIB Ta TKAHWHAX YEPBOHUX BOJAOPOCTEH.

Haitb6inpin BHCOKI KOHIIGHTpallli BiTamMiHy Bi, BHSABIEGHI B MEYIHII
MOPCHKHX NOHHHUX puO ( y kambOair). B mizoMy nedinka pud HakKomHUIye OibIIe
BiTaMiHy Bjy, HIX MediHKa CUIbCHKOTOCTIONAPCHKUX TBApUH. B kumeuHuky pud
B1I0yBa€ThCSl IHTEHCUBHHUI OakTepiaJibHUM CHUHTE3 BiTamiHy Biy, ToMy B
TKaHWHAX KHUIIEYHUKY PO BHUSABJICHI 3HAYHI KOHIIEHTpAIli I[bOTO BiTaMiHY: J0
150 mxr/kr y ckymoOpii, 210- y oceneans ta capaua ta 10 1900 MKI/KT y TYHIIIB.
B cepiii pub MICTUTBCS 3HAUHO OUIbIIE 1HOTO BITaMiHY, HI)K B CEPIl HA3EMHHUX
tBapuH ( 40-4200 Ta 10- 100 MKr/KT BiIITOBITHO), IPUYOMY HAHOLIBII 3HAYHUH
BMicT (1900- 4250) Bitaminy B, 3HaliieHo B cepili TpickoBuX (Tpicka, MiHTai).

Biramin B;s (manramoBa KHCJI0Ta) HAJCKUTH J0 HEI[OJABHO BIIKPHUTHX
BiTaMiHIB. 3a XIMI4YHOIO OyJOBOIO IaHramMoBa KHCJOTa sIBJIsie coOow edip
[JIFOKOHOBOI 1 TUMETHJIAMIHOOITOBO1 KUCJIOT:

COOH
H—C—om
HO—C—p1
H—C¢_oH
H—C—on
CHr—O—éf?—CHr—N/CHJ
N\cH,

MaHramoBa kucnoTa (BiTami B..)

ABiTaMiHo3 Bjs 3ycTpivuaerscst ayxe piako. [Ipore maHramoBy KUCIOTY
3aCTOCOBYIOTh TMpHU JIIKyBaHHI 3aXBOPIOBaHb, IMOB'SI3aHUX 13 MOPYIICHHSM
IIPOLIECIB METHIIOBAHHS psly crodyK. BoHa O6epe yyacTh y O10CUHTE31 XOJIHY,
METIOHIHY, CTEpUHY CTEpOiHMX TOpMOHIB. [laHramoBa KHCIIOTa MiABUILYE
aKTUBHICTh JEAKUX (PEpPMEHTIB TKAHWUHHOTO JIUXaHHS, BIUIMBae Ha cuHTe3 AT
1 kpeaturdocdary.
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Ileii BiTaMiH CHHTE3YEThCS B POCIMHAX 1 MIKpoopranizmax. B
HaWOLIBIIINA KUIBKOCTI BOHA MICTUTBHCS B OOOJIOHKAX 3€PEH PUCY 1 APLKIKAX,
cepel MPOIYKTiB TBAPUHHOTO MOXOJKEHHS - B MEUIHI[l, HUPKAX, JEUI0 MEHIIE —
B M's3ax. Jlo6oBa moTpeba MroauHu y BiTamiHi Bis ckimamae 61u3bK0 2 MT.

Bitamin C (ackop6inoBa kucaora). Binkpurtsa Bitaminy C moB's3ane 3
3aXBOPIOBAHHSIM I/ HA3BOIO 'MUHTa", a00 "CKOpOyT", XapaKTEpHOIO O3HAKOIO
AKOTO € BpPAXKEHHS KPOBOHOCHUX CYJIMH, OCOOJMBO KamuIspiB, IO
CYNPOBOJIKYETHCS MIJBUILIEHHIM 1X JaMKOCT1 1 MPOHUKHOCTI. BHACTIIOK 1IbOTO
Ha TUIl 1 BHYTPIIIHIX OpraHax JIOJUHU 3'ABJISIIOTHCS TOYKOBI KPOBOBUJIMBH.
XapakTepHOIO O3HAKOI CKOpPOYTYy € TakoXX 3aXBOpPIOBaHHS 3yOiB 1
KpPOBOTOYMBICTh siICEH. B narekoMy MHHYJIOMY M[HMHTa Oyna OJIHIEIO 3
HaWMOIIMPEHIIINX XBOpoO, sika HaOyBana xapaktepy emigemii. OcoOIuBO
CHUJIBHO CTPaKJAJIH BiJl HET MOPEILIABIII.

3a CBO€O XIMIYHOIO OyJOBOIO acKOpOiHOBAa KHCIOTa OJHM3bKa [0
BYIJIEBOJIIB rekco3. B ckiaal MOJeKynu acKOpOIHOBOI KHUCIOTH HEMAa€ BUIbHOI
KapOOKCHUIIBHOI TPYITH, IPOTE BOHA MAa€ KHCIHUHA cMak. Ii KHMCIOTHI BIaCTHBOCTI
3YMOBJIEH1 HAsSBHICTIO JIBOX €HOJIbHUX TIAPOKCHIIIB, 3JaTHUX JO JIHUCOINAI].
Bnacnigmok 1poro ganmii BiTamiH C MoXke ICHyBaTH B JABOX (opmax —
acKopOiHOBOI KHCIOTH (€HOJMBHA ¢opMa) 1 ACTIIPOACKOPOIHOBOI KHUCIOTH
(keToopma):

7° AP
|
HO—C ‘ O0=C ,
HO—C 1 = o ' ?
| , +oH+ :CI: ,
H—C H—C
|
HO—-C—H HO—('I—H
| |
CH,0OH CH,0OH
AckopbiHoBa kucnoTta Herinpoackop6iHosa
(eHonbHa chopma) kucnota (ketochopma)

I[li nB1i QopMHu YTBOPIOIOTH OKHCHO-BITHOBHY CHUCTEMY, SKa MOXE
npueaHyBaTd 1 BiggaBatu atomu [imporeny. OcHoBHa maca BiTaMiHy C B
OpraHi3Mi 3HaXOJAUTHCA B €HOJBHIN (hOpMi, Yepe3 10 BBAXalTh, IO OCHOBHA
POJIb ILOTO BITAMIHY — BiIHOBJICHHS PI3HOMAHITHUX CHOJYK.

JlocIiPKeHHSIMU PSiTy BUEHUX BCTAHOBJICHO, 1110 BiTamMiH C € HeOOX1THUM
YUHHUKOM JJIsi HOPMaJbHOTro OLIKOBOro oOMiHy. BiH cripusie mepeTBOpEeHHIO
OlIKa CHOJIy4YHO1 TKAHWHM MPOKOJAareHy B KOJAareH, BCMOKTYBaHHIO 3aii3a 3
KHIIOK, Oepe ydacTb B OOMIHI HYKJIEIHOBUX KHCIOT 1 apOMaTUYHUX
aMIHOKHUCJIOT. ACKOpOIHOBa KHUCJOTa TOB'A3aHAa 13 CHHTE30M 1 OOMIHOM
TOPMOHIB KOpPM HAJAHUPKOBHUX 3a703 1 NIMTOBUIHOI 3aJ03U; 3J/laTHA
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3HENTKO/DKYBATH TOKCHHU (IUQTEpiiHNN, TyOCSpKYIbO3HUH, AU3CHTEPINHUN Ta
iH.) 1 TIBUIIYBATH OIIp OpraHi3My JI0 iHQEKIIIHHNX 3aXBOPIOBAHb.

baratumu mxepenamu Bitaminy C € mMMOIMIKHA, YOpHA CMOPOJMHA,
LUTPYCOBI, CBIK1 0BOY1, KapToruisi. OHAa CKIISTHKA TOMATHOTO COKY, HAIIPUKJIIA],
3abe3neuye 1000By MOTpeOy opra"isMy y BiTamiHi, sika ckiagae 50-100 mr.

Ockinbku  ocoOnuBicTIO BiTaminy C € HWoro mBHAKA 3/aTHICTh
OKHCHIOBATHCS, HEOOX1/IHE II0JIEHHE BBEJIEHHS MOT0 3 TXKEI0.

Bitamin C HalOUIbII AKTHMBHO CHHTE3YETHCS 1 HAKOMUYYETHCSA TIIBKU
pOCIMHAMH, Y Ha3€MHUX TBapuH BHCOKMH BMICT BiTamiHy C BUSIBIECHUN B
TKaHWHAX HAJJHUPKOBOI 3aJ103H, a y pud — B ikpi (Tabm. 2.7.):

Tabmauus 2.7 - Po3noaia Bitaminy C B TKAaHUHAX TiApo6ioHTIB

Bwmict
I'pyna TBapun TkanuHa acKopOiHOBOI
KHUCIIOTH, MI%
MopchbKi KOCTUCTI pubu M’ 13U 2,0-35
iKpa 5,0-180,0
PakxononiOHi M’ SI3H 25.35
(kpabu,KpEeBETKU,0MAPH)
JIBOCTYJIKOB1 MOJIFOCKH M’513 —3aMUKa4d 3-8
MaHTIs 5-17
Kanbmap MaHTIsl, KIHI[IBKU 2-3
["onotypii 000JIOHKA TiNla 2-3,5
Benukwuii poratuii CKOT MSI3U 09-13
nevinka 25-50
HaJTHUPHUKH 130 - 150
PocnunHi npoaykTu OT1PKH,MOPKBa,KapTOTLIS 4-15
Kpill,  XpiH,  TEpeIb, 150 - 250
CMOpOJIMHA, XBOS 200 - 450
TIJIO/TH IIHIIIITHHA 1000-5000
Mopcrka Oypa BOAOPICTb CJIOEBUIIIE 3.50
( mamiHapis)

Ichye mie uinuii psia BiTaMiHIB, SIK1 TI€O YW 1HIIOKO MIpOIO BILUIMBAIOTh Ha
pI3H1 CTOPOHH OOMIHY PEYOBMH. MIK OKpeMHMHU BiTaMiHAMHU ICHY€ TICHHUM
B3a€MO3B'SI30K, JESKI 3 HUX BXOJSATh O CKJIaAy IHIIUX, OUIBII CKJIAJHUX,
BitTamiHiB. Hampuximan, murpud (Bitamin P) TicHO B3aemo3B'si3aHmil 13
BiTamiHom C. BiH Mae 37aTHICTh MIATPUMYBATH €JIACTUYHICTh KamlJspIB,
3MILIHIOBATH X CTIHKH 1 3MEHIIYBATH IPOHUKHICTb.

B nportiecax 610CuHTE3y BUIUX KUPHUX KUCJIOT 1 MyPUHOBUX OCHOB MPHU
BukopuctanHi CO, HeoOXinHuii 6ioTuH (BiTamin H).
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[ToxigHi N-amiHoOeH30HOT kucinotu (Bitamimy H), 30kpema, ii edipu
aHECTe3WH 1 HOBOKAiH 3aCTOCOBYIOTH SIK 3HEOOIOBaibHI 3aco0u. Bitamin H €
CKJIaJIOBOIO YACTHUHOIO 1HILIOTO BITaMIHY - ()oni€6oi Kuciomu, Ka yTBOPIOE Pl
010JI0T1YHO aKTUBHUX CIOJYK.

Jlnst O6iocuHTe3y okpemux (ocdaTuais, Kl COPUSIIOTh TPAHCIIOPTYBAHHIO
I OKHCHEHHIO JKHMpIB, HEOOXITHUI BITaMIH 1HO3UT. 3a MOro BIICYTHOCTI Yy
TBApUH CHOBUIBHIOETHCS PICT, BUMAAA€E MIEPCTh, BAHUKAE 3aIaJICHHS IIKIPH.

[cToTHUIT BmUIMB Ha OOMIHHI MpONECH, IO BiAOYBAIOTHCS B CIM30BIH
OOOJIOHIII TIIYHKY 1 KHINOK, 3aiiCcHIOE S-meTwiMmeTioHiH (Bitamim U),
BUJIUICHUH 3 JTUCTS O17I0KAYaHHOI KalyCTH:

(CHg)S*—CH,—CH,—CH—COOH.
b

Biramin U 3acTOCOBYIOTH MpH JIIKyBaHHI BUpa3KM LUIYHKY 1
JIBAaHAIIISITUTIATIOT KUIIKY.

B opranizmi mroauHu BiAOYBa€ThCA MOCTIMHA BHUTpaTa BITaMiHIB, IO
BUMara€ MOCTIMHOTO HAIXO/DKEHHS iX 13 DKE, B OpraHiaMi pi3KO 3pOCTae
notpedba B OKPEMHUX BiTaMiHaX, IO MOB'S3aHO 3 BUKOHAHHSAM PI3HOTO POAY
(GBUYHUX HaBaHTaXEHb. [li] BIJIMBOM M'SI30BOi MISUIBHOCTI 30LUIBIIYETHCS
nob6osa motpeda y Bitamini C - Big 50-75 mo 100-150 mr. B mpucytHOCTI
BITAMIHY MIJBUIINYETHCS CHOXXUBAaHHS KHUCHIO KJIITHHAMH. BusiBieHo, Hampu-
KJIaJl, 1110 MOJIOYHA KHCJIOTa — MPOAYKT TIIKOJI3y — OKHUCHIOETHCS 3a Yy4acTi
(hepMeHTy AeriaporeHasH, B CKIaIl IKOi MICTUThCS aCKOPOIHOBA KHCJIOTA.!

CH, CH,

|
CHOH +  [urigpoackop6iHosa —» C=0 4 Ackop6iHosa
| KucnoTa | KUcnoTa
COOH COOH

MonoyHa
KucnoTa

[Ipueanyroun 1 Bigpatoun [igporeH, ackopOiHOBa KucioTa Oepe ydacTb B
OKHCHO-BIIHOBHUX mporecax. [ig BmiuBoM (i3WYHUX HABAHTAXKEHb 3POCTAE
nobosa motpeda y Bitamini B; - Bim 2-3 mo 5-10 mr, mo Takoxx MOB's3aHO 3
IHTEHCUBHOIO M'I30BOI0 AUUJIBHICTIO, KOJM 3HAYHO HOCWIIOETHCS OKHUCHEHHS
ByrieBoaiB. [Ipu HenocTaul Bitaminy B; CHOBUIBHIOETHCS 1€KAPOOKCUITIOBAHHS
MIPOBUHOTPAJHOI KHUCIIOTH, IO MPUBOJAUTH JO MOPYIICHHS BYTJIEBOJIHOIO
oOminy. Ilpu akTuBHIM M'Si30BIM poOOOTI 3OUIBIIYETHCS TaKOXK MOTpeda y
BiTaMiH1 Bg, 3a yuacTio sikoro BiOyBaroThesl peakiiii nepedochopuitoBaHHs,
noB's13aH1 3 pecuaTe3oM ATO.
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Jlekuist 4 Pouab ropmMoHiB

I'opmonaMu Ha3MBAaIOTHCS PEUOBMHHU, IO BUPOOJSAIOTHCA 3aJI03aMU
BHYTpIIIHBOI cekpelrii. [le 61010riYHO aKTUBHI PEYOBHMHHM, 37aTHI B KUIBKOCTI
10°° magire 10°° Mr BUKIMKAaTH 3MiHH MeTabONIYHHX MpOIIECIB B OpraHi3Mi.
[Ipotsirom n00u B oOpraHi3aMi JIOJIUHA CHUHTE3YETHCA BCHOTO JEKUIbKA
MUIIrpaMiB @00 YacTOK MUIIrpaMiB OKpemux ropMoHiB. KoHuenTpamisa ix y
KpOB1 CKJIaJia€ 10° - 10° r ma 100 mu. BinbmicTs TOPMOHIB JIIIOTh
KOPOTKOYAaCHO 1 NIBUJKO PYHHYIOThCS. B opraniaMax HUXKYUX TBapUH TOPMOHHU
BUPOOJISIIOTHCSL B KJIITUHAX TKAaHWUH TUMa, a Yy BUIIMX TBapuUH — B 3aJ103aX
BHYTPIIIHBOI CEKpEIIii.

barato TOpMOHIB HE MPOHUKAIOTH BCEPEAMHY KIITHH, a MPOSBISIOTH
CBOIO JIII0 Yepe3 1HIIl PEYOBUHU-TIOCEPETHUKHU. JIesiKi K TOPMOHU MPOHUKAIOTh
yCepeauHy KJIITHH 1 J1alil Yepe3 saiepHy MeMOpaHy B AJIpO KJIITHH.

Y nmoauHW 1 BUIIMX TBAapUH TOPMOHM € BaXXJIMBOK JIAHKOIO
peryinsaTopHux MexaHi3MmiB. [loTparuisitoun B KpoB, BOHHM BIUIMBAaIOTh Ha BCl
¢byHKIiT opranizmy. PeryiasitopHa poiab TOpMOHIB CIIpSIMOBaHa B OCHOBHOMY Ha
MIATPUMKY ¥ aKTUBYBaHHS HAWTOJOBHINIMX TpoieciB  oOMiHy. CBOIO
010JIOT1YHY J[1F0 BOHU MPOSBIISIIOTH MIJISIXOM BIUIMBY Ha aKTUBHICTH (DEPMEHTIB,
OCKUIbKM BIUIMBAaTH Ha OOMIH MO’KHA caMe€ IUISIXOM 3MiHM (DepMEHTaTUBHUX
MIPOIIECIB.

3 XIMIYHOT TOUYKH 30py TOPMOHH MO>KHA PO3MOJAUIATUA Ha YOTUPU TPYIIHU:

1) ropmonu OinkoBOi mpHpoau (FrOpMOHH Timodidy, TrimoTagamycy,
HIAILTYHKOBOI 3aJ103H1 1 1H.);

2) TOPMOHHM - TMIOXiJIHI aMIHOKHCIOT (TOPMOHU MO3KOBOi YaCTHHHU
HAQITHUPHUKIB, IIUTOBUIHOT 3aJI03H);

3) TOPMOHH - TTOXIHI JKUPHUX KUACIOT (TIPOCTArIaHINHY);

4) cTepoimHi TOPMOHH - TIOXITHI X0JecTeprHy (XKIHOYI 1 YOJIOBIUi CTATEBI
TOPMOHH, TOPMOHH KOPH HATHUPKOBHKIB);

3a xapakTepoM Jli BCl TOPMOHU MOXHa po3AUIUTH Ha ABi rpynu. [lepury
CKJIaJIJal0Th TOPMOHH, SIK1 HE MPOHUKAIOTH Y KJIITUHY 1 3/IIMCHIOIOTH CB1il BIUIMB
yepe3 MocepenHuKiB. J[iF0Tb BOHHM IIBHUIKO, MHTTEBO 3MIHIOYH OJMH a0o
JeKUIbka MeTabomiunux mporeciB. Crod BIIHOCUTHCS OUIBIIICTE TOPMOHIB
NEepIINX TPhOX TPYIIL.

['opMoHu fpyroi Tpynd NOPOHHUKAIOTH Y sApa KIITHUH 1 Jisg  iX
MPOSIBISIETHCS HAa piBHI TeHiB. BoHu ctumymtoroTh cunte3 creuudiunux PHK 1
O11KIB. JI0 HUX BIJHOCATH CTEPOiTHI TOPMOHHU.

['opMoHH, 110 A1IOTH Yepe3 MOCEPEIHUKA, TOCTABISAIOTHCS MIa3MOI0 KPOBI
y BUIBHOMY a00 3B'sI3aHOMY 31 CIEliaIbHUMHU O1IKaMH IJIa3MU CTaHl 0 KIITHH
TkaHuH. [Ipy 1bOMy ropmMoHam XapakTepHa INEBHa CHEU(IYHICTH CTOCOBHO
KIITAH - KOXKHHUU 13 HUX Jl€ TUIBKMA HA IIEBHI THIM KJIITHH, SIK1 HA3UBAaIOTH
"KIITUHAMU-MIIIEHSIMU .  JIOCSATHYBIIM I1UX KIJIITHH, TOPMOHHU (PIKCYIOThCS
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KJIITUHHOIO MEMOpaHOr. SIK yCTaHOBJIEHO OCTaHHIM 4YacoM, Ha MeMOpaHax
KIITUH-MIIIEHEW € penenTopH, crermudiuyai aja1 KOXKHOTO 3 TOPMOHIB.
3adikcyBaBIIH BiJIMOBIIHUI TOPMOH, PELIENTOP KIITUHHOI MEMOPaHU aKTUBI3YE
MOTIM PO3MIIIEHUN Yy KIITUHHIA MeMOpaHi (epMeHT — aJeHUIaTIUKIIa3y.
AJIeHIATIIMKIIa3a Y CBOIO YEpry Karajli3ye CUHTE3 PEYOBUHHU, SIKA HA3UBAETHCS
mukTivHIM AM® (HAM®), BoHa 1 37iHCHIOE TOAATBINIANA BIUTMB YCEpEIHHI
KJIITUHYU. [HIIMMU coBaMu, ycepeauHi KIITUHU TOPMOHAIBHY A0 MPOJAOBKYE
HE caM TOpMOH, a iioro nocepennuk -UAM®. [l crionyka copusie 31HCHEHHIO
BCUISIKUX peakiii pochopriitoBaHHs OUIKIB, Yy PE3yIAbTaTi YOrO iX BIACTUBOCTI
3MIHIOIOTBCSI CaM€ B TOMY HaIpPsIMKY, SIKUI BIJIMOBIa€ XapaKTepy Jii TOPMOHY.

SIKkuM YUHOM 3A1MCHIOETHCSI B3a€EMO3B'SI30K MIXK PELENTOPOM TOPMOHY U
aJICHIIATIMKIIa3010, MOKU 110 HeBU3HaueHo. llepenbadaerbcs, 10 TOPMOH,
MPUEAHYIOUUCH 10 PElenTopa, 3MIHIOE HOro KoHdopMaliio, 1Mo i BUKIUKAE
aKTUBAIil0 (EPMEHTY aJICHUIATIUKIA3H.

4.1 T'opmouu rinogisy Ta miANLTYHKOBOI 321031

limo¢i3 - ogHa 3 HaliMEHIIKX 3aJ103 BHYTPIMIHKOI cekpenii (Macoro 0,5-
0,7 1), IpoTe WOro TOPMOHAM HAJICKUTh TOJIOBHA POJIb Y PErySIii 60aratbox
MIPOIIECIB.

['opMoHH, 110 BUALIAIOTHCS Tinodizom (Ha gaHuii yac ixX BiJOMO JIEB'SIThH),
PEryJIOI0Th OCHOBHI MPOIECU POCTY 1 PO3BUTKY opranizmy. OcoOnuBICTIO il
rOpPMOHIB Tino¢i3y € Te, 10 BOHHM BIUIMBAIOTh HE TUIbKKM O€3MmocepeaHbO Ha
OOMIH PEYOBUH NMEBHUX TKAHWH, ajie 1 Ha IHIII 3aJI03U BHYTPIIIHBOI CEKpEIli,
aKTUBI3YIOUM 1X JisbHICTh. Cepen JeB'STH TOpPMOHIB Trinodizy m'saTh
CTUMYJIIOIOTh PO3BUTOK 1 aKTUBHICTh 1HIIMX 327103 BHYTPIIIHBOI CEKPEIIii.

INnod13 ckiamaeTbes 3 TPHOX JI0JICH: MEPEeAHbOI, CEPEAHBOI 1 3aHBOI. J{0
TOPMOHIB TEPEIHbOI J0J1 TinoQi3y HaJeKWUTh BEJMKA rpyna pi3HUX SK 3a
O10JIOT1YHOIO [1i€10, TaK 1 3a XIMIYHOIO OyJOBOIO TOPMOHIB. COMATOTPOIIiH,
MPOJIAKTUH, TUPEOTPOITiH, KOPTUKOTPOIIIH 1 TOHAIOTPOITHI TOPMOHH.

ComartoTrponin, abo TOPMOH POCTY, CTIMKUNA [0 [ii MIJBUILEHOT
TEMIIEpaTypu, Ma€ BJIACTUBOCTI TNOOYIiHIB. MoJieKkyjia Moro CKiaiaerbes 3
OJIHOT'O MOJIMENTUAHOTO JaHIIOTa.

Comarorponin 3aliicHIO€e OaraTorpaHHy /il0 Ha BCl BUAM OOMIHY
pedyoBuH. BiH aktuBizye nisuibHICTh depMeHTiB cuHTe3y PHK 1 iHTEHCHUBHICTD
OinkoBoro cuHTE3y. Ilocuitoe TIPOHWUKHICTH KIITHH JUISI  aMiHOKHCIOT,
MITOTUYHUN TOALT KIITUH, OIOCHMHTE3 TIJIKOreHy 1 MoOuIi3aliio XKUpIB 13
YKUPOBUX JIETIO, a TAKOXK BIAKJIAJICHHS KaJbliio 1 pocopy B KICTKAX.

[linBuiieHa mMpoayKIlisi COMaTOTPONiHY B PAaHHbOMY Billl MPU3BOIUTH 10
riraHTU3My, HEJOCTaTHS - JIO HaHi3My (KapJIMKOBOTO poOCTy). Y JOPOCIHX
J0JIed HaaMIpHE BHJAUICHHS I1[bOTO TOPMOHY BHUKIIMKA€ 3aXBOPIOBAHHS
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aKpOMeraJilo, IKa BUPaXaeThCsl B HEMPONOPLIHHOMY 30 UIbIIEHH] BUCTYTIAIOUHX
yacThH Ti1a (CTim, KUCTEH, 1mesen, ry0, Hoca).

[lin KOHTpOJIEeM COMATOTPOIIHY 3HAXOAUTHCA PICT KICTKOBOiI TKaHWHH,
TICHO MOB'SI3aHUM 13 CHHTE30M O1LJIKIB.

IpoaakTuH, abo JAKTOreHHHMH TOPMOH, BITHOCHUTBHCA JO OLUIKIB.
Peryntoe po3BUTOK 1 (YHKI[IOHYBaHHS MOJOYHHMX 3aJI03 1 MAaT€pUHCHKOIO
IHCTUHKTY. Ilicas mosoriB BMICT LBOrO0 TOPMOHY 3aBXKIM 30UIBIIYETHCS 1
3QJIUIIAETHCS MJBUILIEHUM MPOTIATOM YChOTO MEPIOy CEKpelii MOJIOKA.

@OyHKII MNpPOJIAKTUHY B  OpraHi3Mi TICHO TMOB'si3aHa 3  [II€IO
TOHAJIOTPOMTHUX TOPMOHIB, MiJl BIUIUBOM SIKUX TMOCHIIOETHCS PICT 3aJ03UCTOI
TKaHUHU 1 BUBIIHUX MPOTOKIB MOJIOYHOI 3all03U. Y CBOIO Yepry MpOJaKTUH
HEOOX1THUH JJIsl IPOJYKYBaHHS CTATEBUX TOPMOHIB 1 B TaKUH CIOCIO JOTOBHIOE
Ji10 TOHAAOTPONHUX TOpMOHIB. [IponakTuH Oepe ydacThb TaKOXK Y peryisiii
BOJTHO-COJILOBOT'O OOMIHY.

Tupeorponin, ab0 THPEOTPONHUI TOPMOH, CTUMYJIOE PO3BUTOK 1
JUSJIBHICTh IMUTOBUIHOI 3a7103U. THPEOTPOIH HANICKHUTh 0 CKIATHUX OLIKIB
TIIFOKOTIPOTEifiB, O MicTATh 3,5% rekcosu, 2,5% ritoko3aminy i 6au3pko 1%
cipku. Ilig BIIMBOM [BOTO TOPMOHY MOCWIIOETHCS BHJIUICHHS TOPMOHIB
IIUTOBUHOI 3aJ103U. BIUIMB TUPEOTPOIiHY HA IIMTOBUIHY 3aJI03y MOJSATa€E B
TOMY, 110 BIH CIIpUsI€ HAKOMMYEHHIO MOy IIE€I0 3aJI03010 1 BKIIOYEHHIO HOTO B
MOJIEKY1y TUPO3UHY.

[Ipu 3axBoproBaHHI MEPEeNHBOI A0l TiMOopi3y CHHTE3 THUPEOTPOMIHY
CHOBUIBHIOETHCS, 110 MPU3BOAUTH A0 MEPEPOKEHHSI 3aJ03UCTOI TKAHUHU
LIUTOBUIHOI 3aJI03H, SIKE€ CYNPOBOKYETHCS TOSIBOIO 3004.

KopTukorponin, abo aapeHokopTukoTponHuii ropmon (AKTI),
CTUMYJIIOE JISJIHICTh KOPHM HAJHUPHUKIB. 32 CBOEK XIMIYHOIO MPHUPOIOIO
MOJIEKYJ1a KOPTUKOTPOMIHY - HEPO3Taly>KEHUU MOTINENTH]I.

KopTukotponin crpusie NIABUILIEHHIO BMICTY XOJECTEpPUHY B KOpI
HAJHUPKOBUX 3aJI03 1 MEPETBOPEHHIO HOro B KOPTUKOCTEPOINM - TOPMOHHU
HaJHUPHUKIB. KpiM TOro, BiH MIABHUIIYE MPOHUKHEHHS TJIOKO3W B KIITHHH
HAJIHUPHUKIB 1 aKTUBI3Y€ MPOLECH, MOB'I3aH1 3 YTBOPEHHSIM BITHOBIEHUX (PopM
HAJI®H,. Atomun BogHio HAJI®*H, BUKOPHUCTOBYIOTHCS TMOTIM IPH CHHTE31
TOPMOHIB Y KOpl HAQAHUPKOBHX 3aJI03 13 OLITOBOI KHUCJIOTH 1 XOJIECTEPHUHY.
KopTukoTpomniH € Tako akTUBaTOpOM Jina3, ¢pochopuias i iHIIKUX (PEPMEHTIB.

['oHafoTpomHI TOPMOHU € CTUMYJIATOPAaMH (PYHKIIN YOJOBIYUX 1
KIHOYMX CTATEBUX 3aJ103.

®outiTponid, a60 (oJIKYJITOCTUMYTIOKYUA TOPMOH, CTUMYIIOE PICT 1
no3piBaHHs (DOJIIKYJIB S€YHUKA CaMOK 1 YTBOPEHHS CIEPMH B CaMIIIB.
DOoMTPOMNIH HAJNECKUTH 10 CKIAAHUX OUIKIB TIIKOMPOTEiIIB, K1 MICTATH CIPKY,
a30T, TJII0KO3Y 1 INII0KO3aMiH. [HTEHCUBHICTh BUJIIJIEHHS] TOPMOHY 3aJI€KUTh BiJl
(a3 cTaTeBOro MUKIY.
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JIrotponin, a0o JKOTEIHi3yH0O4YHMil TOPMOH, CTUMYJIIOE€ B CaMOK PICT 1
703piBaHHS (OJIIKYJIIB, OBYJISILII0 M YTBOPEHHS >KOBTOrO Tula. Y CaMUIB
JIOTPONIH BUKIIUKAE PO3BUTOK IHTEPCTUI[1AIbHOI TKAHWHU CIM'SIHUKIB 1 CUHTE3
TecTocTepoHy. OpPMOH HaleKHTh 0 TiiKonpoTeinis. Foro Moiekyna MicTHTB
TUPO3UH, TPUNTO(hAH 1 TITIOKO3aMIHY.

[Ticnst mposiBy cBO€1 010J0T14HOI 11 POIITPONIH 1 TIOTPOIIH PYHHYIOTHCS.

[lpenapati TOHAAOTpPONMHUX TOpMOHIB (mposiaH A Ta mponadn B)
CTUMYJIOIOTh  BIITBOPEHHS Ta  BUKOPUCTOBYIOTHCS IS CTUMYJISIIII
1IKpOMETaHHS.

I'opmonu cepennboi moJi rimogizy. ¥V 1miil yacTuHi rinodizy BHUSIBIEHO
JUIIE OJMH TOPMOH — MEJIAHOTPOMiH, a00 MEIaHOUUTCTUMYJIIOIOUUM TOPMOH,
KU PeryiIioe TMirMeHTalito mKipu. Foro Mosekyna sBisie co600 TMOMIMeNnTH,
mo ckimafgaerbess 3 18 pizHmx amidokucior. [limx BIIIMBOM IThOTO TOPMOHY
aMIHOKHCJIOTA TUPO3HUH MEPETBOPIOETHCS B MEJIAHIH.

OcTaHHIM YacoM YCTaHOBJICHO, III0 MEJIAHOTPOMIH aKTHUBI3y€ O10CHUHTE3
POJIONICUHY — CBITJIOYYTJIMBOTO TMITMEHTY CITKIBKM OKa, 4YUM CHOpHUSIE
MIJBUIIIEHHIO TOCTPOTHU 30pY.

TI'opmonn 3aaub0iI g0Ji rinogizy. Bazonpecun, abo aHTuA1ypeTUUHUI
FOPMOH, BIUIMBAIOYM Ha pELUENTOPU KPOBOHOCHHUX CYAHWH, BHUKIHUKAE IX
3BY>KEHHSI, Y Pe3y/ibTaTl YOTO MiABUIIYEThCS KpoOB'ssHUM THUCK. [lopsan 13 num
B110yBa€ThCSl 3BOPOTHE BCMOKTYBAHHSI BOAM B KamiIsipaX HUPKOBUX KAHANbBIIIB,
3aBISKM YOMY Ba3OMNpPECUH OJEpKaB IlI€ OJIHYy HAa3BYy — aHTUI1YpETUYHUU
TOPMOH.

Bazonpecun Oepe yyacThb y MiATPUMaHHI MOCTIHHOTO BOJHO-COJILOBOTO
O0OMiHY B OpraHi3Mmi.

Sxkmo  Qyskuii rinodgizy NOOpymieHi, NOPOAYKIIS  Ba3OMPECUHY
MOCIa0JIIETHCS, 10 MPU3BOAUTH O MOCWiIeHOro aiype3y. KuibkicTh cedl Ha
100y MOe cAraTd JAECSATH JITPIB 1 Oulblie. Take 3aXBOPIOBAHHS HA3UBAETHCA
HEILYKPOBHM J11a0€TOM.

OKCUTONUH MIJIBUILYE TOHYC TJIAJIKOT MYCKYJIaTypH, OCOOJIMBO MAaTKH.
MexaHi3M J1i OKCUTOLIMHY MOJSATa€ B TOMY, IO BIH MiJIBUIIY€E MPOHUKHEHHS
K0 B KIITUHH M S$31B MaTKM 1 THM CaMHUM [PUTHIYYE aKTUBHICTb
alETUIIXOJIIHECTEpa3u. Y pe3ylbTaTi LbOro MiABUILYEThCA 30YAKYBaHICTH 1
CKOpoueHHs M'si3iB. TomMy OKCHUTOLIMH 3aCTOCOBYIOTh B  aKylIEPCHKO-
TIHEKOJIOTIYHIM MOpaKTULl [JJIs CTUMYJIIOBaHHS MYCKYJIaTypu MaTKH MpuU
CIaOKUX MOTYyrax IMij 4ac PoOJIiB, a TAKOX JJIsi CTUMYJISLII M'SI30BUX CKOPOYEHb
MOJIOYHO1 3aJI03H.

Ha 3akiHueHHs ciij 3a3HAYMTH, 110 BIUIMB TOPMOHIB TiModi3y Ha 3aJ03U
BHYTPIIIHBOI ~ CEKpeIlli 3IIHCHIOETBCS JBOMA IUISIXaMU. HEPBOBUM 1
rymopainbHuM. LlUpKyniooun B KpOBi, TOPMOHHM JOCATAIOTh BIAMOBIAHUX
EHJOKPUHHUX 3aJI03 1 CIPUYHUHIOIOTH TUM CAMUM IE€BH1 3M1HU B iXHIX (DYHKIIfX.
OpgHodacHO 3 MM Trinodi3 € YacTUHOI MO3KY, TOOTO (PYHKIIOHAIBHO 1
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CTPYKTYPHO 3 HUM NOB'sA3aHUM. 3aBASKH 1IbOMY TOPMOHH TiMO(i3y AOCITat0Th
MO3KY 1 TOJIl BIUTUB 1X Ha OpraHu BiJIOYBA€ThCS YEPE3 HEPBOBY cucTeMy. Takum
YUHOM, ICHY€ €IUHUNA HEUPOTYMOpaJIbHUNA MEXaHi3M BIUIMBY Tinodizy Ha
3aJ1031 BHYTPIIIHBOT CEKPeEIIii.

['opMoHM O1TKOBOI MOPUPOAU BUPOOJSIOTHCS TAKOXK IMIANLTYHKOBOIO
3aJ103010. [i FOpMOHAMHU € iHCYJIiH, IIFOKaroH, JIMOKAiH i BaroToHid. Bei BoHu
BUPOOJISIIOTHCSI B OCHOBHOMY B KIIITUHAX OCTPiBIIB JlaHreprauca.

Incyain. BigkputTst 1bOoro ropMOHY MOB'sI3aHE 13 3'ICOBYBaHHSM NMPUYUH
XBOpOOU Mia Ha3BOw "IyKpoBui niader". [HCymiH onepxkaHuil 13 3a103 PI3HUX
TBApUH Ma€ pi3HE PO3MIIIECHHSI aMIHOKHUCJIOTHUX 3aJIUIIKIB B TOJINENTHIAX.
MonomepH 1HCYIIHY 3a JAOMOMOIOI0 aTOMIB IIMHKY CIIOJYYalOThCS B JTUMEPH.
Monexkynsapaa maca incyniny 24000, 36000 ra 48000.

Incynin BryimBae Ha 6arato JIaHOK OOMIHY PE4OBHUH, NPOTE, HACAMIIEpE/,
BIH CHpHS€ BUKOPUCTAHHIO BYIVIEBOMIB. SIK perynsiTop 1HCYJIIH MIATPUMYE
aKTUBHICTh (PEPMEHTY TEKCOKIHA3W, CTUMYJIIOIOYM THUM CaMUM MPOIECU
dbochopmnroBaHHS IIyKpIB - TEPIIOrO OOOB'SI3KOBOr0 eTaiy, 0e3 SKOro B
OpraHi3Mi He MOK€ BUKOPUCTOBYBATUCS TIJIFOKO3a.

OpHouacHO 3 UMM BiH TadbMye (YHKIIO TIIOK030-6-hocdarTazu
(HactymHOTO (epMEeHTYy B TIPOIECi MEPETBOPCHHS TIIIOKO3M), 3aXHINAI0YH
dbocopmboBaHl TEKCO3W BIJ MOJAIBIIOTO PO3IMIEIUICHHS. TakuM YHHOM,
THCYJIIH CHpUSi€ MiIBUIIEHHIO KIUIBKOCTI TIIOKO30PochopHUX edipiB 1 TUM
CaMUM 3aTPUMIIl 1 BUKOPUCTAHHIO BYTJIEBOIB Y KIIITHHI.

Po6oramu C.3. I'kumpkoro, M.®. ['ynoro ¥ iHIIUX BCTaHOBJEHO, IO
THCYJITH HEOOXITHUN TaKOX JJIA J1i HII0oro psiay GEepMEeHTIB, siki OepyTh y4acThb
B OOMIiHI BYTJICBO/IB, XKUPIB 1 OUTKIB. 30Kpema, BiH HEOOXITHUM I aKTHUBAIlll
HUTPATCUHTETa3u — (PEPMEHTY, 110 KaTali3ye peakilito KOHJEHcallli aKTUBHOI
orroBoi kuciotu (AneTmi-KoA) 3 1maBieBo-01TOBO0 KUCIOTOr. L5 peakiis €
MOYaTKOBUM €TalloM LIMKIY TPUKAPOOHOBUX KHUCJIOT - 3arajibHOi JaHKU OOMIHY
BYTJIEBO/IIB, KHUPIB 1 OLIKIB.

[HcyniH epexkTUBHO CTUMYIIOE MEpeXi] TIIOKO3H 3 KPOB1 10 CKEIETHUX
M'A31B 1 )KMPOBOI TKAHMHH, MPUCKOPIOE OIOCUHTE3 TJIKOTeHY B mediHIl. BiH
Oepe ydacTh y OIOCHHTE31 KIITHHHUX MeMOpaH, a TaKoX 3MIHIOE 1X
MPOHUKHICTH BITHOCHO TIFOKO3U, CTUMYIIIOE MPOLECH KIITUHHOTO AMXaHHS 1 iX
cripsbkeHHsT 3 (pochopuatoBaHHSIM. Y 3B'S3KYy 3 IIUM CTAa€ 3PO3YMUIMM, IO
BIICYTHICTh  IHCYJIHY MOXE TMPHU3BECTH [JI0 MOPYILICHHS  0ararbox
HaWBaXXJIMBIIINX PEaKIlli, 10 BIAOYBAIOTHCS B OpraHi3Mi.

3a ymoBH neinuTy abo BIICYTHOCTI B OpraHi3Mi IHCYJIiHY, HacaMIlepe/,
c1a00 BUKOPUCTOBYETHCS INIIOKO3a. Y Pe3yibTaTi bOro MIABUIIYETHCA i1 pIBEHb
y KpoBi (rimepriikemist) i 30UTbIIY€EThCS BUAUICHHS i3 ceueto (riroko3ypis). Lli
SABUIIA € CUMIITOMAaMH, 110 CYNPOBOKYIOTh XBOPOOY MiJ Ha3BOK ''HYKPOBUM
niader"”.
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3aBASKM IIMPOKOMY JIana3oHy [ii, 1HCYJIH 3aCTOCOBYETbCA IS
JIKyBaHHS PI3HOMAaHITHUX 3axBOpioBaHb. Hacammepen, BiH BUKOPHUCTOBYETHCS
K OCHOBHHMii 3aci6 JiKyBaHHS IyKpoBOro Jiabery. Moro 3acTocoByIOTb IIpH
pi3HuX (popMax BUCHAKCHHS OPraHi3My JJIS CTUMYJIAIi OOMiHy pedoBUH (J171s
OlocuHTE3y O1UIKIB, TNIIKOTEHY 1 KHPIB), a TAKOXK JIJIS MIOCHJICHHS perapaTUBHUX
MPOIIECIB MICIIS OMIKIB 1 TPABM.

3a CBO€I0 XIMIYHOIO TNPHUPOJOK IHCYNIIH - OuUToK. BiH yTBOpro€eThCs 3
MPOIHCYIIIHY, 110 CUHTE3Y€EThCS P-KIIITHHAMU MiIIUTYHKOBOI 3aJI031.

[HCyniH € ogHUM 13 MepUIMX TOPMOHIB OLIKOBOI MPUPOAH, AJIS SKOTO
noOpe BUBYEHA NEPBHUHHA CTPYKTypa HOTO JIAHIIOTIB 1 3pO0JICHO IITYYHUN
CUHTE3.

I'srokaron 3a cBO€ro OIOJIOTIYHOIO JII€I0 MPOTHIECKHUN 1HCYJIIHY.
['1oKaroH MoCWIIIOe PO3IICTUICHHS TJIIKOT€HY B IMEUIHIll 1 TUM CaMUM CIIpUSE
MOMOBHEHHIO TTI0OKO3U B KpOB1. TaKUM YMHOM, pa3oM 3 1HCYJIHOM BIH YTBOPIOE
€IUHY CHUCTEMY PETyJAIli BMICTY TJIIOKO3W B opraizmi. Tomy MiIBHUIIICHUM
BMICT TJIFOKO3U B KpOBI MOXKe OyTH HACIIAKOM He30aJaHCOBAaHOCTI IIi€l
cucteMu. lligBUIlIEHHI BMICT TJIIOKO3HM B KpPOBI, IO CHOCTEPIraeThCcsi MpHU
IYKPOBOMY A1a0€Ti, MOXe OyTH BUKIMKAHUI HE TUIbKU HECTAUCIO 1HCYIIIHY, aje
1 TOCUJICHOIO JI€I0 TJIFOKaroHy.

Heo0xinHO BiA3HAUUTH, 110 32 CBOEK €0 TJIIOKAroH MOMIOHUM 10
aJpeHaJiHy, MPOTe Ha BIAMIHY BiJi OCTAHHHOTO PO3IMICTUTIOE TJIKOT€H TUIBKH B
MEY1HI.

3a XIMIYHOIO MPHUPOJOI0 TIIIOKAroH € MOJIMENTHAOM, 10 CKJIAIA€ThCs 3
29 3a7UIIKIB aMIHOKHCIIOT.

JlimokaiH CTUMYJIO€E OKHUCHEHHS JKHPIB, JKHUPHMX KHUCIOT 1 IX
HAJIXOJIPKEHHSI 3 TICYIHKH JI0 TKaHHH, 3a100irae i ycyBae >XMpOBY 1HPUIBTpAI[iO
MeYiHKH, crpusie 6iocuHTe3y hocdomimiaib.

[IpenapaTv OO TOPMOHY 3aCTOCOBYIOTHCSI MPH JIIKYBaHHI I[yKPOBOTO

niabeTy, JKUPOBOi JUCTPOPii 1 HUPO3Y MEUIHKH, aTePOCKIEPO3Y 1 T.J.
BarotoHiH ojep:kaHO 3 €KCTpakTiB MiJUUIYHKOBOI 3aJI03M HELIOJABHO 1 IIE
HEJIOCTaTHbO BHUBYEHO. [IpUMycKarOTh, 10 BAarOTOHIH CTUMYJIIOE€ MPOLECH
KPOBOTBOPEHHS, 3aTPUMY€E PO3LICIIJICHHS TIIKOTE€HY A0 TJIIOKO3U, BUKIUKAIOUH
TUM CAaMUM 3MEHIIEHHS KUIBKOCTI IYKpYy B KpoBi. [lepeabadaerbcst Takoxk, 110
el TOPMOH Ma€ OUIKOBY MPUPOY.

4.2 T ropMoHu 6i1KOBOI Ta HeOLIKOBOT MPpUPOIN

I'acTpun yTBOpIOETHCS B CIM30BIM 000JOHIN nuTyHKA. Llei ropmon
CTUMYJIIOE CEKPEIII0 XJIOPOBOJAHEBOI KUCIOTH, METNCUHY, BIUIMBAE HA CEKPEIIII0
MaHKPEaTUYHOrO COKY 1 TOHYC TpPaBHOIO KaHaly. ICHye nBa BHAM TacTpHUHY:
ractpud [ 1 ractpun Il. 3a cBo€ro (1310I0TTYHOIO [1I€F0 BOHU MPAKTUYHO
inenTryHi. ['actpun I - mominenTua, Mo CKIaaaeThes 3 17 aMIHOKUCTIOT.
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Ha BigMminy Big ractpuny | ctpykrypa ractpuny |l Bimpi3HseTbCcs THM,
[0 MOro MoOJIEKyJa MICTUTh 1€ 3AJIUIIOK CyIb()aTHOI KUCIOTH 1 HA3UBAETHCS
racTpuHcysibdat. MexaHi3m Aii [bOro TOPMOHY Mailke He BUBUCHMUIA.

IMapaTupun (MapaTropMoH) € OJHUM 3 OCHOBHHX PETYJIATOPIB OOMIHY
Kaybllito 1 Qocdopy. BiH BHUpOOISETHCS HABKOJOIIUTOBUIHUMU 3aJ03aMH,
MIJBUIIY€E BMICT KaJIbIIiIO 1 3HUKYE BMICT Pochopy B KPOBI.

Micuem Aii mapaTUpUHy € CKeNEeT 1 HUPKU. Y KICTKaX BiH BUKIIUKAE PI3KY
aKTUBAIlII0 PE30POTUBHUX MPOILIECIB, SIK1 MOCUIIIOIOThH IECTPYKIII0 MIHEPaTbHUX
1 OpraHiyHMX KOMIIOHEHTIB IIi€l TKaHWHM, BIJ YOTO IIJBUILYETHCS BMICT
KaJIBI[II0O B KpOBl. Y HUpKaX MapaTUpUH 3MeHIIye peadcopobirito docdaris, 1o
MPU3BOJIUTH 10 3HUKEHHS 1X PIBHS B KPOBI.

[TapaTtupun fi€ B KIITUHAX KICTKOBOI TKAaHMHM 1 HHUPOK MUISIXOM
aKTUBallll aJCHUIATUMKIA3U, CTUMYJIOIOUM YyTBOpeHHS HAMO®D ycepeauni
KJIITHH, K1 YyTJIUB1 0 [IbOTO TOPMOHY.

XiMmiyHa npupoaa ¥ ocoOnMBOCTI OyJOBM MapaTUPUHY MOBHICTIO 1€ HE
BHU3HAYEHI.

I'opMoHu — moXiaHI AMiHOKHCJIOT

Jlo Takux TOpPMOHIB HajeXaTb TOPMOHUM MO3KOBOi pPEUOBUHU
HAJHUPKOBUX 3aJI03 - aJpCHATIH 1 HOpPAJpEHaTiH, a TaKOX TUPOKCHH 1 MOro
MOXIAHI, SKI BHUPOOJSIOTBCA  IIMTOBHUIHOIO  3aJ03010. AJpeHaJiH 1
HOPAJApPeHAJIH CHHTE3YIOThCA B KIIITHUHAX MO3KOBOI PEYOBUHM HAJHUPHUKIB 1
CUMIIATUYHHUX BIJJAUIIB HEPBOBOi cucteMu. JhkeperoM Oi0CHHTE3y LHX
TOPMOHIB € aMIHO-KHUCJIOTA TUPO3UH

Ho CH=-CH i
J O_IJ‘\IH ‘(i'H-CHQNHZ
‘ OH CH
AnpeHanin HopapgpeHaniu

3rinHo 3 QopMynamu, aApeHANiH 1 HOpaJpeHaIlH € TMOXIJIHUMU
TIOKCHOEH30JTy - KaTeXoJly, a00 MIpOKaTeXiHy, TOMY 111 TOPMOHU HAa3UBAIOTh I11€
KaTeXoJaMiHAMU.

O6ugBa TOpPMOHM BHUKOHYIOTH  (YHKII  MeaiaTOpiB  HEPBOBOTO
30y/mkeHHsa. [ligBuilleHe BUAUIEHHS TOPMOHIB B OpraHi3Mi  BUKJIHMKA€E
rinepriiikeMio 1 roko3ypio. Ha BiAMIHY BiA TJIOKaroHy, SIKMil IPHCKOPIOE
PO3LIEIIJICHHS TJIKOT€HY TUIbKM B MEYiHIlI, aJipE€HalliH COpPUSIE PO3UICIVICHHIO
Horo sk y mediHIl, Tak 1 B M'A30Bii TKaHuHI. MexaHI3M Ail ajgpeHaniHy
MOB'A3aHUM 31 3MIHOIO aKTUBHOCTI (ochopuiazu — GEepMEHTY, 10 PO3IIEILTIOE
TIIKOTeH A0 riaoko3odocdary. Sk 1 psn IHIIMX FOPMOHIB, aJpeHalH TOKOM
KPOB1 JIOCTaBJISETHCSA 10 CBOIX KJIITUH-MIIICHEH 1 B3a€MOJII€ 3 PEIENTOPaMH,
PO3MIIIIECHUMH Ha iX oBepxHi. PerienTopu, B3aEMOII0YH 3 aJeHIIATIIMKIA3010,
CpusitoTh yTBOpeHHI0O HAM®D, skuil 1 € mnocepeTHUKOM, IO 3AIHCHIOE
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NoJaNbIIMK  BIUIMB HA aKTUBHICTH (ochopunazu. OcTaHHS BHUKIUKAE
dbocdhopoiiz THIKOTeHYy, MepeTBOpIOYM Horo B mMoko3o-1-dpochar -
MPOMIKHUN MPOAYKT OKUCHEHHS TJIFOKO3H.

OOuznBa TOPMOHM 30UIBIIYIOTH IIBUAKICTH PO3LICIUIEHHS OUIKIB Y
TKaHWHAX 1 BUJIUICHHS @30TUCTUX MPOAYKTIB OOMIHY 13 CEYEIO.

[Tpu BBeneHHI B opraHi3M ajapeHariny (HaBith y go3ax 0,0001-0,00001 r
Ha 1 KT )XKMBOi MacH) MiJABUIIYETHCS KPOB'SSHHHA TUCK, YACTIIIAE 1 TIOCHITIOETHCS
CEeplIEOUTTS, CIOBUIBHIOETHCS ~ NEPUCTAIbTUKA  KUILIOK,  MIABUIIYETHCS
TeMmreparypa Tiia 1 30UIbIIY€EThCS CHOKUBAHHS TKAHUHAMU KUCHIO; HOPMAJIbHO
B KpoBi Mictutbes 0,015mr% aapenaniny, npu OUTHIIIOMY BMICTi HOTO BiH JIi€ 5K
cuibHa oTpyTra Ha BigMiHy BiI ajpeHaliHy, HOpaJpEeHalliH He 30UIbIIy€
YaCTOTH MYJIbCY 1 HE MOCUITIOE CTIOKUBAHHS KUCHIO TKAHUHAMH.

3axBOpIOBaHHS HAJAHUPHUKIB 1HOJAl BUKIHMKA€E TINEPPYHKIIST MO3KOBOT
PEUYOBHUHH, IO CYMPOBOKYETHCS IMIABUIINCHOIO MPOAYKIIIEI0 TOPMOHIB. BmicT
iX y KpoBi 30UIBIIY€ETHCS, Y PE3YJAbTATI YOr0 MOCUIIOIOTHCA peakiii oOMiHy,
3'IBIISAIOTBCS  TinepToHis (i3 TaXikapJi€r), TIIIOKO3ypisl, TiNepriIiKeMis,
PO3BHUBAETHCSI  ATEPOCKIEPO3, HEPPUT, NPUTHIYYETHCS MISUIBHICTD KOPH
HAJTHUPKOBUX 3aJ7103. Y TaKMX BUMAJKaX MOXE HACTaTH CMEPTh.

B kopi HamHUpPKOBOI  3all03W  3HAWAEHO  JCKUIbKA  JIECATKIB
IHIUBITyaIbHUX CTEPOiiB, OaraTo 3 sSKUX € 010JIOT1YHO AaKTUBHUMHU Ta BXOAATH
70 TPYNH KOPTUKAIBHUX CTEPOiliB TOPMOHIB abo KOpTHKOcTepoigamu. B
010CHHTE31 CTEPOITHUX TOPMOHIB MPUIMAIOTh Y4aCTh XOJIECTEPUH, BMICT SIKOTO
B KOPKOBOMY Ilapi HaJHUPHUKIB nocsarae 5%. KopTukoctepoinu perynioioTh
BYTJICBOJIHUH, JIMIAHUM, OLTKOBUM, COJILOBHUH, BOAHHUNU OOMIHHM, BMICT B KpPOBI1
10HIB HATPiIO, KaJIifo0, TIIOKO3U, CeYOBUHU Ta iHmIe. 75-80% kopTHKOCTEpOifiB
MpeACTaBIEHI aJbJJOCTEPOHOM, KOPTUKOCTEPOHOM, KOPTHU3OHOM.

KopTukanbHi TOpPMOHU MPOSIBIISIIOTH P13HY aKTUBHICTh MPU PETYJIIOBAHHI
XO0Jly OJIHOMMEHHHUX mpolueciB. Hampukiaa, anbIoCTEpOHY HAJIEKUTh T'OJIOBHA
pOJib B PEryJjlOBaHHI BMICTY HATpil0 Ta Kajlil0 B KpPOBI, a KOPTHUKOCTEPOH
BIIIrpa€ TOJOBHY pOJb B PEryJsiii yTBOPEHHS B OpraHi3mi TJIOKO3H 13
OLIKOBUX CIOJYK.

TupokcuH 1 TPUHOATHPOHIH - TOPMOHMU IIUTOBHUJIHOI 3aJI03H,
BIUIMBAIOTh HA OKHUCHO-BIAHOBHI (PEPMEHTHU MITOXOHAPiM, PEryal0l0Yd TUM
CaMUM MPOLIECH TKAHUHHOTO TUXaHHS.

3a CBO€O XIMIYHOIO OYyJI0BOIO 00HABAa TOPMOHHM SIBJISIIOTH COOOIO
HonoBaH1 (hOpMU MOXIAHOTO TUPO3UHY.

BcTanoBieHo, 1110 TpUHOATUPOHIH Ma€ OUIbIIlY TOPMOHAJIBHY aKTUBHICTD,
HDK THUPOKCHH, Y 3B'S3KYy 3 YMM Hepeadadaerbcs, 10, MOXKINBO, CaM€ BIH €
OCHOBHUM FOPMOHOM IIMUTOBUAHOT 3aJ103HU.

[loTpamisitoun B KpOB, 11l TOPMOHU JIOCATAIOTh KIIITHH, J€ BIUIMBAIOTh HA
MITOXOHJIPIi, B SIKUX 30CEPEIKEH1 OKHUCHO-BITHOBHI (PEPMEHTH TKAHMHHOTO
nuxaHHs. Jlepopmyroun MmemMOpaHy MITOXOHIPiM, BOHH TUM CaAMHUM PETYJIIOIOTh
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MPOIIECH CKJIAJHUX B3a€EMO3AJCKHUX OKHCIIOBAJIbBHUX TMIPOIIECIB, 30Kpema,
OKHCIIFOBAJIbHE (bOC(l)OpI/IJHOBaHHH.

Tupokeuu (3, 5, 3", 5'- TETParOITUPOHIH)

HO O CHQ—(IZH—COOH

1 NH,

3, 5, 3'-TpUHAOATUPOHIH

Sk BiOMO Ha 1e¥l yac, TUPOKCUH CTHUMYIIIOE€ CHHTE3 BEIMKOI KUIBKOCTI
(dbepMeHTiB, MIABUILYE AaKTUBHICTh (EpPMEHTYy, W0 KaTali3ye€ peakxiiio
OKHCITIOBAJIBLHOTO JI€3aMIHyBaHHS [JIyTaMiHOBO1 KHUCJIOTH -
[IIyTaMaTAeriIporeHa3y, akTuBi3ye OOMIH HYKJIETHOBUX KHUCIIOT, OLIKIB, JIMIIB,
MIHEpaJbHUX PEYOBUH, MPUCKOPIOE MPOIECH POCTY 1 PO3BUTKY OpraHizmy.
TupoKCUH 1 TPUHOATUPOHIH MIJBUILYIOTh aKTUBHICTh T€KCOKIHA3U — MEPILIOTO
(dbepMeHTy TpH OKHUCHEHHI1 TJIOKO3M, a TaKoXX 3a0e3MeuyroTh aJarTalliio
OpraHi3My J0 HU3BKHX TEMIIEpATyp, PO3'€AHYIOUN PEaKIlli KIITUHHOTO JUXaHHS
U okuciIOBaNbHOTO (OChHOPWIIOBaHHSA, Y PE3YydbTaTi YOro 3MEHIIYETHCS
yTBOpeHH AT® 1 BUILIAETHCS OUIbILE TEILIA.

3a yMOBHM TrinepyHKIli MIMTOBUIHOI 3aJI03M 1 MOCWJICHOI MHPOIYKIIil
TOPMOHIB B  OpraHi3mi  IHTEHCU(IKYIOTbCS ~ OKHUCIIOBaJIbHI  MPOLECH,
pO3'€THYETBCA  OKUCIIOBalbHE  (ocPopuiitoBaHHsS, Yy pe3yiabTaTl 4YOro
MIJBUIYETHCSI ~ TeMIepaTypa  OpraHi3My, CIOCTEpITaeThbCsl  MiABHUIIEHA
30y/)KyBaHICTh 1 BTpata macu Tuta. Lle BimOyBaeThcs BHACIIIOK TOTO, IO
HAJUIMIIOK THUPOKCHHY TOPYIIyE OKHUCIIOBalbHE (ocopuitoBaHHs B
MITOXOH/IPISIX, OKHCHEHHSI HE CYNPOBOIKYETHCS CHUHTE30M MAaKpOEPTIUHUX
3B'SI3KIB 1 3J1MCHIOETHCSA ''BXOJIOCTY' ', HE3BAXKAIOUM HA IHTEHCHUBHUM 3arajbHUN
OOMiH. [Tocunenns OKHCJIFOBAJTbHHUX MpoILIeCiB CYIPOBOJIKYETHCS
PO3IICTUICHHAM TKAaHUHHUX OUIKIB, *KHPIB 1 BYIVIEBOJIB, IO MPU3BOJUTH 0
BUCHA)XCHHSI OpPraHi3My 1 po3BUTKY 0a3e/10BOi XBOPOOH.

3a Hecraul B DKI Hoay chocTepiraeTbcsi 30UIBIICHHS PO3MIpIB
ITATOBUAHOIT 3aJI03W 3 YTBOPEHHSIM TaK 3BaHOTO 300a, 3BIJIKK Ha3Ba XBOPOOH
"300Ha". 300Ha XBOpoOa BUHUKAE B JIFOJIEH, 110 KUBYTh y TIPCHKUX palioHaX, e
B IIUTHIN BOJ1 MICTUTBCSI HEAOCTATHS KUIBKICTh HOy. Y 3B'I3KY 3 IIUM XBOpoOa
Ha3MBAETHCS TAKOXK ''€HAEMIYHUM 3000M". JIJIst JIIKyBaHHS €HAEMIYHOTO 300a y
MATHY BOAY 1 1Ky T0al0Th CLib HOMY.
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[lepepo/keHHsT IMUTOBUAHOT 3all03W  MNPU3BOJUTH 1O  3HUKCHHS
MPOAYKI[li TOPMOHIB, 1110 BUKJIUKAE MOCIa0JIEHHS] OCHOBHOTO OOMIHY, OXKUPIHHS
1 mepeuacHe CTapiHHS.

VY 1963 p. y TKaHWHaX IMUTOBHUIHOI 3a703U OyB BIIKPUTHH IIIe OJUH
TOPMOH — KaJbIMTOHIH, a00 TUPEOKATbUUTOHIH. MexaHi3M ioro 610J0ri4HOT
Iii TOCHIIKEHO W€ HENOCTAaTHhO. BiloMO, 10 TOPMOH CHpUsiE MNEPEXOIy
KaJIBI[II0 3 KPOBI B KICTKOBY TKaHMHY. BIH aKkTUBi3y€ MisUIbHICTH (EPMEHTY
nyxHoi ¢ocdara3u 1 Nocuioe BUAUICHHA PocdaTiB 13 ceuero, MiATPUMYIOUH
TaKUM YMHOM MOCTIMHUM PIBEHb Y KPOBI HE TUIbKHU KaJIbIIilo, anie i pocdopy.

I'opMoOHM — NOXiAHI )KUPHUX KUCJTOT

Ipocrarnanauum Oynu BHEpIle BUSABICHI B CIM'SHIA piIMHI MPOCTATH.
[Ipore, ik cTano BiIOMO, Y HEBEIMKUX KIJIBKOCTSAX BOHHM MICTATBHCS B 0araTbox
opraHax 1 TKaHMHAX. 3a CBO€IO OIOJIOTIYHOIO J1€10 MPOCTArjaHAUHU MO>KHA
BIIHECTH [JO0 KIITHHHUX TOPMOHIB. BOHM BIUIMBaIOTh Ha aKTUBHICTH
aJIeHUTaTIIMKIIa31, SKa PEryJIo€e B KITHHAX BMICT HAM®D — mocepeaHnKa MIXK
ropMmoHamu 1 (epmentamu. IlpocrarnanguHu 3BUYANHO YTBOPIOIOTHCS 3
MOJIIHCHACHYCHUX JKUPHUX KHUCJIOT, 3 JiHIMHMM naHioroMm i3 20 aTomiB
Byriemto. llonmepennukamMu iX BHUCTYNAlOTh HEHACHUYEHI JKUPHI KHUCJIOTH:
JIIHOJIeBa, JIHOJIGHOBA, apaxijoHoBa W 1H. Ilig BIIMBOM crheIiagi3oBaHOl
(dbepMeHTHOI CcHUCTEeMH B MIKpOCOMax KIITUH BIJOYBA€TbCS OKHUCIIOBAJIbHA
LMKIIi3allisl BYIJIENEBOIO JIAHI[IOTa 3 YTBOPEHHSIM LHKJIONEHTAHOBOro abo
[UKJIONIEHTEHOBOTO KUIBIIS B CEPE/IMHI JIAHIIIOTa )KUPHOT KUCIIOTH:

[IpocTarnaniuHu TOAUISIIOTH HA JEKUIbKA TPYI, IO M[O3HAYalOThCs
mitepamu A, B, C, ]l 1 T.n. Bcepeauni KoXXHOT Tpynu OKpeMi MPeICTaBHUKH
PIZHATHCSA MK COOO0IO KIJTBKICTIO MOJBIMHMUX 3B'SI3KIB Y OTYHUX JTaHIIOTaX.

Ha BimMiHy BiJ IHIIMX TOPMOHIB OIOCHHTE3 MPOCTArJIaHAWHIB HE Ma€
YITKO1 JIOKasi3allii; BOHU YTBOPIOIOTHCSA B PI3HUX OpraHax 1 TKaHWHAX 1 MarOTh
KOpOTKOYacHy OiosioriyHy naito. Ilpocrarmanauuu ciayxaTb MOAYJISATOPaAMHU
FOPMOHAJILHOI ~ aKTUBHOCTI. PI3HI MpeACcTaBHUKU Il€l TPYNU  CIOJYK
CTUMYJIOIOTh CKOPOYEHHS TJIAJIKHX M S31B, 3HMXXYIOTh KPOB'SHHM THCK 1
MPUTHIYYIOTh aKTUBHICTh TAKMX TOPMOHIB, SIK Ba30MPECHH.

I'opmoHu — moxigHi xos1ecTepuHy, 200 CTEPOiIHI TOPMOHHU

Jlo cTepoilHMX TOPMOHIB HalieaThb FOPMOHHU CTATEBUX 3all03 1 KOpHU
HAJIHUPKOBUX 3aJ103.

T'opmonn 4oJi0BiUuMX cTateBHUX 3aJ103. YoJI0BIUI cTaTEBI TOPMOHH, a00
AHIPOTeHHU, CUHTE3YIOThCS B OCHOBHOMY B CIM'SHUMKaX, JesKa 4YacTMHA — B
S€YHUKAX 1 KOp1l HAAHUPKOBUX 3a7103. BCl aHApOreHn € MOXiAHUMU UKITYHOTO
BYIUIEBOJHIO LIUKJIONEHTaHNIEPTiApo(eHaHTPEHY, TOUHIIIE HOr0 METUILOBAHOTO
MOXIIHOTO — aHJIPOCTaHy. 3 aHAPOCTAHy YTBOPIOIOTHCS YOJIOBIYlI CTaTeBi
TOPMOHU aHAPOCTEPOH, JETIAPOAHIPOCTEPOH, TECTOCTEPOH 1 IX IITYYHUU
aHaJIOT — METUJITECTOCTEPOH:
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biocuHTe3 1HMX TOPMOHIB pPETryNIOETHCS TOPMOHAMU MEPEAHBOI 01
rino¢i3y — GONITPOIIHOM 1 JTFOTPOITIHOM.

JIiSIbHICTh YOJIOBIYMX CTAaTEBUX TOPMOHIB CHOpPSIMOBAHAa Ha PO3BUTOK 1
IpOsSB BTOPUHHUX cTaTeBUX O3HaK. Cekpewis iX BigOyBaeTbCs OE3yNUHHO.
Bynyun cTepoinHMMU TOpPMOHAMHU, BOHHU JyX€ JErKO MPOHUKAIOTH uepes
MeMOpaHM KIITHH-MIIIEHEW 1 3B'A3yI0ThCs 31 crnenupiuyHuMU  OUIKaMH,
CTBOPIOIOYM TOPMOH-OLIKOBI KOMIUIEKCH. OCTaHHI NPOHUKAIOTh B SIPO, JI€
3miiicHIOIOTh CcBiM BIumB Ha OlocuHTe3 JIHK 1 PHK, a moTiM Ha kmiTMHHUMA
CUHTE3 OUIKY.

AHJIpOT€HU BIUIMBAIOTh HA PI3HOMAHITHI BUAU OOMIHY, CTUMYJIOIOTH
OlocuHTe3 OUIKYy B M'S30BI TKaHWHI, COPUSAIOTh HAKOMMYEHHIO B OpraHizmi
azory, dbocdopy, Kanito, HaTPiO, XIOPY.

Sxuio MPOAYKIIT aHJPOTCHIB HEJIOCTaTHHO, B110yBa€THCS
MepEeOpPIEHTYBaHHS OOMIHY PEYOBMH Ha BIAKIAICHHS HAJIMIITKOBOI KUIBKOCTI
KUPY.

I'opmonn skiHoumx crareBux 3aj03. JKiHoul cTaTeBi TOPMOHU
BIUIMBAIOTh HA PO3BUTOK OPTaHiB MITOPOAIHHS 1 CTUMYJIOIOTH IX HOPMAaJIbHY
¢byukiito. BoHu 311MCHIOIOTH TakoX BIUIMB Ha (OPMYBaHHS BTOPUHHHX
CTaTEBHX O3HAK >KIHOYOTrO OpraHi3My — XapakTepHa OyaoBa Tija, 0COOJIMBICTD
rojiocy 1 BoOJIOCSHUN TOKpUB. CHUHTE3YIOThCS KIHOYl CTAaTeBl TOPMOHHU B
S€YHUKAX, Y KOp1 HAJITHUPKOBUX 3aJ103, a TAKOXK Y TUJIAIEHTI.

Bci xiHOY1 cTaTeBl TOPMOHU MOYKHA MOAUIMTH Ha M'SITh TPYI: €CTPOrEHH,
MPOTECTEPOH, PEJIAKCHH, aHAPOTeHHM 1 TOPMOHU IIIaneHTH. HalOimbin
BKJIMBUMHU 3 HUX € €CTPOT€HH, IPOreCTEPOH 1 TOPMOHHU TUIAIICHTH.

Ectporenu 1  NporecTepoH €  TMOXIJHUMH  ITUKJIOTIEHTaH-
neprigpodenantpeny. Ectporenn cuntesyroThesi y (oiikynax sieuHuka. B
OCHOBI 11X MOJIEKYJl MICTUThCA SAJIPO €CTpaHy, TOMY BOHHM Ha3UBAIOTHCS
€CTpPOHOM, 200 (HOJIKYIIHOM, ECTPIOJIIOM 1 €CTPAI10TIOM:
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YTBOpEHHs IMX TOPMOHIB B1A0OYBaeThCA HUKIIYHO. CHIOYATKY B SIEYHHUKY
B KJIITMHAX (POJIIKYJIIB YTBOPIOIOThCS ecTporeHu. Ilicist oBymsii, TOOTO micis
po3puBy (OJIKYT 1 BHUXOAY SIMUEKIITHHU, YTBOPIOETHCS JKOBTE TLIO, WIO
BUPOOJISIE MPOreCTEPOH. 3a BIZICYTHOCTI BariTHOCTI KOBTE TUIO PO3CMOKTY€EThHCS.
[loTiM 3HOBY y (honiKynax CHHTE3YIOTBCS €CTPOTEHH, 1 IIUKI MOBTOPIOETHCS.
Take UUKIIYHE YTBOPEHHS €CTPOTEHIB 1 MPOreCTEPOHY PETYIIOETHCS MO Yep3l
rOpMOHaMH Tinodizy — GOoIITPONIHOM 1 JFOTPOIMIHOM.

[lig yac BariTHOCT1 B KIHOYOMY OPTaHi3M1 PO3BUBAETHCS HOBUM OpraH, B
SAKOMY MPOAYKYIOThCS TOPMOHHU — TUTAIEHTA. Y IUTAIleHTI CUHTE3Y€E€ThCSl TOPMOH
XOPIOHTOHAIOTPOIIH. 32 CBOEI0 XIMIYHOIO MPUPOAOIO BIH € TIIIKOMPOTEinoMm, 1
Horo 0iocuHTE3 B1i1I0YBAa€ThCA TaK CaMO, K TUIIOBUI CUHTE3 OUIKY.

Mix [i€l0 ecTpOreHIB 1 MPOreCTEPOHY ICHYE TICHHM B3a€MO3B'A30K.
Ectporenn 3ymMOBIIOIOTH PO3BUTOK Yy JKIHOK BTOPMHHUX CTaT€BUX O3HAK,
CTBOPIOIOTH ONTUMAJIbHI YMOBH ISl 3AIUTIHEHHS SSUIEKITITUHH, TOTYIOTh MATKY
JUIS IMIUTaHTAIlll 3aluliIHEHOI SUIEKIITHHU. Y TepioJ BariTHOCTI Ha MICIIl
donikyna, sKUi JOMHYB, PO3BUBAETHCS KOBTE T1J10, 1110 BUPOOJISiE€ MPOTeCTEPOH.
Ileit TOpMOH CTUMYJIOE€ TMOJATBIINK PO3BUTOK MATKOBHX 3aj703 1 BHALICHHS
HUMH CEKPETY, SIKUIl € MOKMBHOIO 1 3aXMCHOI0 PEUYOBHHOIO JJI SAUIICKIITUHH,
o po3BuBaeThcs. Ilil yac BariTHOCTI MPOTEeCTEPOH CIPHUSE PO3BUTKY
MOJIOYHHUX 327103, YIOBUIBHIOE CHHTE3 JIIOTPOITIHY 1 IIUM MOTEPEIHKYE OBYJIISIIIIO
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HOBUX (DOJIKYJIB. XOPIOHTOHAJOTPOIIIH CHPHUSE HOPMAIbHOMY IMepeodiry
BariTHOCTI.

Kpim penponyktuBHUX (yHKIIN, CcTaTeBi TOPMOHU CTUMYIIOIOTh
MPOIIECU TKAHUHHOTO JIUXAHHS, PEeryniol0Th (ochOopHO-KaNbIIEBUN 1 JKUPOBUM
oOMiH. BoHU akTuUBYIOTH psii GEPMEHTIB LHUKIY TPUKApPOOHOBHUX KHUCIOT. Y
YOJIOBIKIB AHJPOTEHU TOCWIIOIOTh YTBOPEHHS OUIKIB y CKEJIETHUX M's3ax,
3YMOBJIIOIOUYM TUM CAMHUM MIIHICTh 1 Macy M’si30BOi 1 KICTKOBOi CHUCTEM. Y
XKIHOK €CTPOT€HU MOCUIIOIOThH MEPEBAKHO MPOIEecH 010CMHTE3y OUIKIB Y MaTIIi.

3a ocTaHHI POKHM OJIepKAHO PAJ JaHUX, SAKI CBIAYATh MOPO Te, IO
aHJPOT€HW Ta  ECTPOreHM  AaKTHUBI3YIOTh  OlocMHTE3  1H(pOpMAIlIHHOI,
TpancnopTHOi 1 pubocomuoi PHK 1 mocumniorTs cuHTe3 OUIKIB.

[Mopymiennss QyHKIiA cTaTeBUX 3aj03 ab0 iX BUAaJcHHsS (KacTpailis)
BUKJIMKA€ 3HIKCHHS! 30YyIKEHHSI, 3aTPyJHSE€ YTBOPEHHS YMOBHHX pe(IIeKciB,
BeJe 10 Jerpagaiii BTOPUHHUX CTaTEBUX O3HAK, IOCIA0II0€ 1HTCHCHUBHICTH
OKHCITIOBAJIbHUX MPOLIECIB Ta CTUMYJIIOE BIJIKJIaJICHHS JIIM1/I1B B OPraHi3M

I'opMoHM KOPU HATHHUPKOBUX 32J103

BiakpuTTs ropMOHIB KOpU HAIHUPKOBHUX 3aJ103 MOB'SI3aHO 13 3'SICYBAHHSIM
MpPUYUH OPOH30BOI XBOPOOH, II0 BUHUKIIA B PE3yJIbTaTl NEPEPOKEHHS KIITUH
uporo oprana. Ha et yac BiioMO 1IiCTh TOPMOHIB KOPU HAJHUPKOBUX 3aJI03,
aje HalOUIbIl BaXXJIUBUMHU 3 HHUX € TiIPOKOPTHU30H, KOPTHKOCTEPOH 1
aJIbA0CTEPOH — TOPMOHH CTEPOiTHOT TPUPOAH (KOPTUKOCTEPOIIH).

[lin BIJIMBOM KOPTUKOCTEPOHY 1 MJIPOKOPTU30HY 30UIBIIYETHCS PO3MA]
OUIKIB 1 YHNOBUIBHIOETHCA iX CHHTE3, 4Yepe3 IO 3MEHIIYEThCA Maca Tila.
BusiBneHo Takox, M0 1[I TOPMOHHM 3HWXYIOTh aKTUBHICTH (epMeHTYy
IeKCOKIHA3M 1 TUM CAMUM TrajJbMyI0Th (OCPOpUITIOBAHHS I[YKPiB, Y PE3yJbTaTi
Yoro 3MEHIIYETbCS 11X OKUCHEHHS 1 BHUKOPUCTAHHS M OlOCHUHTE3Y
noicaxapuiB. OJHOYACHO KOPTUKOCTEPOH 1 TIAPOKOPTH30H AaKTUBYIOTH
dbepMeHnTH, sKi po3leIooTh (ochopHi edipu IyKpiB Ha BUIbHI LYKpPU 1
dbocdarHy KUCIOTY.

CH,OH (i“,H ,OH COOH
=0 =0 Q o
H Il C=0
Ho - CHa HO. GHalon H ¢
Hs CH, CHa
O 0 O
KopTukocTepoH lopoKopTU3oH /"kﬂ!:.ElOCTBDOf4

3aBIsSKU 1IbOMY B KJIITMHAX IMEUYIHKUA 1 M'A31B HAKOMUYYETHCS TIIOKO3a,
30UIBIIYETHCA BUXIJ i1 B KPOB, 3B1JIKH BOHA HAJIXOJUTh Y MO30K, HUPKH M 1HIII1
OpraHu, /i€ BUKOPUCTOBYEThCS. KopTHKOCTEpOinu € peryasaropaMu IpoOILECiB,
Opu  AKUX B1AOYBaeTbCAd NeEpexil BYIJEBOAIB 1 OUIKIB y KUPH. BOHH
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MociabII0I0Th AEeKapOOKCUITIOBAHHS MIPOBUHOTPAAHOT KUCIIOTH 1 TEPETBOPEHHS
ii B aetnn-KoA — npOMIKHMI NPOYKT, IKUH 3B'sI13y€ OOMIH BYIJIEBOJIB, OLIKIB
1 )KUPIB.

Jlis  KOPTUKOCTEPOiliB CHpsSMOBaHA HE TUIBKA Ha PO3IICTUICHHS
BYIJIEBOJIIB, ajie 1 Ha Mpolecu iX OlocMHTE3y. 30KpeMa, BOHU CTUMYJIIOIOTh
YTBOPEHHS TIJIKOreHy B MediHll 1 M'si3aX. BOHM aKTUBYIOTH TaKoX psij
dbepMeHTiB  OUTKOBOro  OOMIHY,  HampuKiIaja, acmaprar 1  ajaHiH
amiHoTpaHc(depas3, COPUSIOUYM TUM CaMUM TEPETBOPEHHIO aMIHOKUCIOT Y
KETOKUCIOTH 1 HaBITh Yy BYIVICBOJAHM. YCTAaHOBJIEHO TaKO0X, W10 BOHHU
CTUMYJIIOIOTh 1 OI0CHHTE3 CEUYOBHHH, aKTUBYIOUM BECh KOMILIEKC (DEPMEHTIB,
110 KaTadi3yloTh el MpoIec.

AJbJIOCTEpPOH BIUIMBAE HA BOJIHO-COJILOBOT 00MiH. BiH cipusie 3aTpumili B
TKaHWHAX HATPi0 1 XJOpY, CTBOPIOIOYM THUM CaMHUM YMOBH Ji YTPUMaHHS
OpraHi3MOM BOJH. 3a HECTaul IbOTO TOPMOHY BMICT HATPIIO 1 XJIOPY B TKAHUHAX
3HUXKY€ETHCS, B PE3YJIbTATI YOr0 Maja€ OCMOTUYHUN TUCK 1 HACTA€ 3HEBOJHEHHS
OpraHizmy.

TakuM YMHOM, TOPMOHHU SK BXKIHUBI PEryJIATOPU PIZHOMAHITHUX
npoiieciB OOMIHY pEUYOBHH BIUIUBAIOTh HA POpMyBaHHSI 0COOIUBOCTEN OYyAOBH 1
¢byHkiii opranizmy. OCKUIBKM YHIBEPCAIbHUMU PETYISTOPAMHU  XIMIYHHUX
MPOIIECIB Y BCIX KUBUX OPTraHi3MiB € PEPMEHTH, TO PEryJISATOpPHA A1 TOPMOHIB
Ha 0OMIH PEYOBUH 3/I1IMCHIOETHCS BILUTMBOM iX Ha (JepMEHTATUBHI IPOLIECH.
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Jlekuist 5 Minepa/iibHi pe40OBHHH B CKJIa/i riApo0ioHTIB
5.1 BwmicT Ta eJleMeHTapHU CKJIa

Ha BigMiHy Bij mpeACTaBHHMKIB Ha3€MHOI'O CBITY T1APOOIOHTH MOCTINHO
3HAXOATHCS B CEPEIOBHINI, IO Ma€ BHCOKUH BMmicT coieit: 50-290 mr/m B
npichiii Boai ta 15000 - 38000 mr/m y MOpchKiil BoAl Ta HE3HAUHHWI BMICT
ra3onoAiOHOro KHUCHIO, 110 3HAYHO BIJIMBA€ HAa KUIBKICHUM BMICT Ta SKICHUM
CKJIaJ] MIHEpaJIbHUX PEYOBHUH, 10 BXOJATH 10 CKJIaAy TKAaHUH T'IPOOIOHTIB.

3araibHUIl BMICT MIHEpPAJbHUX PEYOBUH B TKAHWHAX TiIpOOIOHTIB
3aJICKUTh BiJ ()i310JI0T1YHOTO Ta aHATOMIYHOTO MPU3HAYEHHS TKAaHWHH, Ta BiJ
6ioxiMigHUX ocobmmBocTel Buy. Lli ocobmmBocTi po3kprBae Tadmuist 2.7.

Ta6auus 2.7 — BmicT MiHepaJbLHUX Pe4OBUH B TKAHUHAX TiJIPOOiOHTIB

Bwmicr 3011, %
I'pyna opranizmis, TKaHWMHA HartuBha Cyxa peuoBHHa
peYOBHHA
Puba
KpOB 10-1,8 12,4 - 24,3
M’ 131 04-41 1,9-16,6
KICTKH 50-15,6 20,4 - 34,7
JTycKa 16,5 - 32,0 38,6 - 48,3
MopchKi ccaBiii
KpPOB 0,8 - 0,95 8,0-124
M’ 131 10-14 3,5-4.8
KICTKH 125-28,4 30,6 - 48,6
MoJ1t0OCKH JBOCTYJIKOBI
M’ s13-3aMHKa4 1,2-2,8 52-14,0
MaHTIs 16-3,6 14,5 - 20,2
MYIIUIS 92,6 - 96,8 97,4 - 98,9
PakomoioHi
M’ 13U 1,1-272 49-10/4
TIAHITHD 8,0-12,6 27,6 - 38,4
MopchKi 31pKH 10,9-245 42.1 - 60,2
['yOxu M’ sKi 4,2-6,7 28,3 - 43,0
['yOxu KpemHi€Bi 8,6 - 14,6 47,0 - 65,1
BomopocTi
3eNeHi 2,8-4,7 13,6 -22,4
Oypi 6,2 - 8,2 36,4 - 49,2
YepBOHI 50-6,9 25,4 - 37,6
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Cepell KOCTUCTUX MOPCHKUX pUO HAUOUIBIIT BUCOKHUA BMICT MiHEpaIbHUX
PCUOBUH BUSBICHUH B CyXii pEeYOBHHI JEeIKUX BHIIB kamoOan (mo 16,6%), a
Haiimentmid (o 6,8%) — y ocenenneBux, y MPICHOBOJHUX KOCTHCTUX PHO
OlybIlIe BCHOTO MIHEPAIBHUX PEYOBUH B CyXii pEUOBHHI Y KOPOTIOBUX.

CyTT€BO 3MIHIOETHCS BMICT MIHEpPaJIbHUX PEYOBMH B M’s3ax pubd B
3QJIEKHOCTI B iX OlosoriyHoro crany. Hampukian, y oceneaimiB B mepiof
HEPECTYy BMICT MiHEpPAJIbHUX PEYOBHH KoimBaeThes Bim 4,2 mo 9,5%, a y
KUPYIOUUX OCeJeAiB 3HayHOo MeHme Bim 3 1o 6,8%. YV TuxookeaHCHKUX
JIOCOCIB BMICT MIHEPAJIbHUX PEUOBUH 3HUKYETHCS TOM1, KOJIM puOU HAYTH Ha
HEPECT Ta 3aXOAATh B MPICHY BOIY.

BinHocHuii BMICT cojeii B CyXill pe4OBHMHI 3HAaXOJUTHCS B MpsAMii
3aJIe)KHOCTI B ckianay Boau. (Tabm. 2.8.)

Ta6auus 2.8 — 3anexnicTh BMicTY coJieii Bil Boau B opratizmax puo

Bwmict , %

Koctucti pubu . coJiell B CyXii
BOJIU B PEYOBUHI :
pEeUOBHUHI
[TpicHOBOTHI: 52,4 - 53,5 2,0- 2,6
Haryl 70,0 - 72,2 3,7- 59
HEPECT 75,5 - 80,6 53 -7,2
Mopchki : 68,0 - 70,1 4,2 -5,6
Haryl 72,6 - 739 4,2 - 6,6
HEpECT 78,0 - 81,0 8,5- 89

BinMiHM B 3araJbHOMY BMICTI COJIEH B CyX1i pe4yOBHHI M’531B MOPCHKHUX
Ta MPICHOBOJHUX BUIB OB’ 513aH1 3 0COOIMBOCTAMM MPOILIECY OCMOPETYJIALII.

Y JBOCTYJIKOBHX MOJIOCKIB (TpeOiHelb, Mijis, YCTpPHIlA, MakKTpa) B
M’s13aX HaKOMUYYEThCA Habarato OUIbIIE MIHEPAIbHUX PEYOBUH, HIXK Yy M’s3aX
pu6. OcoOnuMBO BUCOKMN BMICT MIHEpAJIbHUX PEYOBUH € B MaHTIi, B SKii
INPOAYKYIOTbCSA MIHEpaJIbHI KOMIIOHEHTH i1 1oOyAoBHM Mylui. Bwicr
MIHEpaJIbHUX PEUYOBHMH B M’f3aX MOJIOCKIB 3al€XKHUTh BIJ pANYy HNPUUUH
OiosoriyHoro xapakrepy. Hampukian, y MOnoaux Miliii BMICT MIHEpaJbHHUX
PEYOBUH B MaHTIi 3HAYHO BUIIMU HIXK y cTapux. B MaHTii rpebiHug B nepioa
BIJIKJIaJIaHHS 1KPH BMICT MIHEPAIbHUX PEYOBUH 3HAYHO MEHIIHMH, a 10 OCEH1 —
pI3KO 3pOCTa€, 10 MOB’SI3aHO 3 IHTEHCHU((IKALIEI MpoIeciB (POpMYyBaHHS
MYIILTI.

BMicT MiHepadbHMX PEYOBHH B M’SCI pakomoaiOHUX (KaMYaTChKHH,
CHHIM KpaOW, KPEBETKH) MOB'I3aHHMI 3 010XIMIYHUMHU 3MiHAMH KPOBi B TEPioj
nuHpkH. Croyatky BiAOyBa€ThCs JAeMiHepasizallisl CTaporo IMaHIupa, a MoTiM
BIJIKJIa/ICHHS BaTHSKOBUX BIJKJIaJICHb B XITHHOBY OCHOBY HOBOT'O MAHIMPA.

Bwmict B TkaHWHAX TiApOOIOHTIB JAEIKUX €JIEMEHTIB MOXKE B COTHI pa3iB i
HaBITh B JIECATKU THUCSY pa3iB MEPEBUIIYBATH X KOHLEHTPAILIIO B rigpocdepi, a
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BMICT IHIIMX €JIEMEHTIB MOXK€ OyTH OUIbI HU3BKUM, HDK Yy Tigpocdepi.
Hampuknaa, B TKaHMHAxX Tijda MOPChKUX pub BigOyBaeThCsa BUOIPKOBA
koHnenrpanis Hitporeny, Cymsdypy, Dochopy, Kamsmito, Moy Ta iHmmx
€JIeMEHTIB, mpoTe BMICT Xiopy, Marnito, Harpito HabGarato HWXK4Mid HIK Y
BOJIL.

Hesiki Bugu Oypux BOJOpPOCTEH, HaBMaKW, 3[aTHI BHUOIPKOBO
KOHIICHTPYBAaTH B TKaHWHAX Kajld, HATpii, XJ0Op, 0cOONMBO Mo, OpoM Ta psia
IHIUX eneMeHTiB. ['iApo0ioHTH, 0 MaOTh CHUJIBHO MIHEpai30BaHI TKaHUHHU,
HABIIAKM MAalOTh 3JaTHICTh aKyMYJIIOBATH BEJIMYE3HI KUIBKOCTI KaJbLIIo,
KpeMHito. Skmo ays pud 010XIMIYHO creludiuHUM € HAKOMUYEHHS B KPOBI
3aJii3a, TO PaKomoJIOHUX B KPOB1 aKyMYJTIOETHCSI Mi/Ib.

5.2 Bionoriuna poJib MiHepaJIbHUX eJIEMEHTIB Ta iX BMICT B TKAHHHAX
riapo0ioHTIB

MiHepanbHi COJ1 BIAITpatOTh BaXJIUBY POJb B KUTTEIISUIBHOCTI TBApUH
Ta POCIIMH, MPUIUMAIOYU y4acTh B OOMIH1 pEUOBUH.

B TkanmHax *KUBHX OpraHi3MiB MIHEpaJibHI €JIEMEHTH MPUCYTHI B PopMmi
€JIEKTPOJIITIB, PO3YMHEHUX B TKAHWUHHUX P1JIMHAX, B POPM1 HEPOZUMHHUX COJIEH,
0 BIJKJIAJAIOTBCA B TBEPAUX TKAHMHAX, Ta B CKJIaJl MOJEKYJT ACSKHX
010JIOT1YHO AKTHMBHHX PEYOBUH (BiTaMiHM, TOPMOHH, ()EPMEHTH, IeMOTJIO0IHH,
KO(EPMEHTH, JICIUTUHH, KeaTiHA Ta 1HIII).

Po3umHHI B TKAaHMHHUX PIAMHAX  €JIEKTPOJITH HEOOXimH1 A
3a0€3MeUeHHs] YMOB HOPMAJIBHOI >KUTTEAISIILHOCTI OpraHi3MiB. BoHu maroTh
CWIbHUN BIUIMB Ha CTaH TiAPOPUIBHUX KOJIOIIHUX CHUCTEM, KOHIICHTPAIIIO
BOJITHEBHMX 10HIB Ta OCMOTUYHUM TUCK B 01010T14HUX piauHax. Cepena mi€i rpynu
MIHEpaJbHUX PEUYOBHUH OCHOBHA POJIb HAJEKUTh XJIOPUCTUM COJISIM HATPIIO Ta
KaJIi1o.

Bin xiMiuHOT Ipupou, BAJICHTHOCTI Ta KOHIIEHTpAIlli KaTiOHIB Ta aHIOHIB
3ajieaTh Takl BaXJIMBI BJIACTUBOCTI OUIKOBMX CHCTEM, SK CTYIIHb
JTUCIIEPCHOCTI, TiapaTaiii Ta po3uyuHHOCTI. Hanpukian, HOHU HATPIlO COPUSIOTH
HaOyxaHHIO OUIKIB, @ 10HM Kajiio 1 0COOIMBO KaJbIliI0 — JeriapaTallii O1IKOBUX
KOJIOIIB; MOHU HATPIIO MiABUIIYIOTh 30YUIMBICTH KJIITUH KOPU TOJIOBHOTO
MO3KY, a MOHM KaJblil0 3HUKYIOTh ii. TOMY Ha KUTTEIISUIBHICTh KIITHUH, KPIM
BEJIMYMH OCMOTUYHOTO THCKY Ta pH, BelMKUil BIUTMB Ma€e KOHIIEHTpaIis HOHIB 1
0COOJIMBO CIIBBIIHOMIEHHS M)XK OKPEMUMHU MOHAMU B O10JIOTTYHUX PiAMHAX.

B nporieci 0OMiHy B KJIITHHAaX YTBOPIOIOTHCS KUCIOTH (ITipOBHHOTPAIHA,
MOJIOYHA OITOBA) 1 MPOAYKTH 3 JIYKHHUMH BJIACTHBOCTSAMHU (HAIPUKIIAI, aMiak),
e CynpoBOKYyeThes 3MiHOIO pH. OnHak npucyTHI B opranizmi 61kapOoHaTH Ta
dbocdaru nonepemkyoTh 3MiHy pH TKaHMHHHMX PIAMH 3a PaXyHOK YTBOPEHHS
OyepHHUX CUCTEM.
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Bikapbonatn Ta Qochatn npm B3aemoxmii 3 H' Ta OH™ iioHamu
YTBOPIOIOTH COJIi, IO MalOTh Cla00 BUpa)KEH1 KHUCI1 Ta OCHOBHI BJIACTHUBOCTI,
ab0 MaJoIUCOLIHOBaH1 KHUCIOTH.

Axmo B opraHi3amMi BiIOYBa€eTbCS HAKONMYEHHA amiaky, HOro
HeHTpaizaiis 31iHCHIOEThCS a00 TUKapOOHOBUMH KHCJIOTaMH (acrapariHosa,
TJIyTaMiHOBA) 3 YTBOPCHHSM aMiJliB, a00 ByTUJILHOKO 9u (ocHaTHOIO KHCIOTAMHU.

Kinnesi nmpoaykTu peakiiid oOMiHYy B JIOJUHH BHAAIAIOTHCS CEYEl0, a
CO;, — npu 1MXaHHI.

Hepo3uuHHi comni, B OCHOBHOMY ByTJIeKHUCIUN Ta (pochopHOKUCTUit
KaJIbI[iH, CKJIAJal0Th OCHOBY TBEPJUX TKAHUH (JTycKa, KICTKH, MYIILTi, TAHIUD),
[0 YTBOPIOIOTH OMOPHI CUCTEMHU B opraHizmi. OcoOiMBO BaXXJIUBY O10JIOTTUHY
pOJIb BIAIrPalOTh MIHEpPANbHI €JIEMEHTH, 110 BXOASATh JO CKJIaay O10JIOTTYHO
AKTUBHUX PEUOBHH.

Comi, 110 BXOASTH 0 CKJIaAy 1K1, HAMOIB, BCMOKTYIOThCSl Uepe3 CIU30BY
000JIOHKY KHIIIEUHHKA Ta pa3oM 3 KPOB’I0 MOCTYIAIOTh JI0 Me4iHKu. B moroiri
KpPOB1 BOHH PO3MNOJIUIAIOTHCS IO OpraHax Ta TKAHWHAX OPraHi3My.

OnHOYaCHO 3 HAJIXOKEHHIM COJIeH BIOYBAETHCS MOCTIMHE BUAUICHHS 1X
13 OpraHiamMy 4epe3 HHPKH, CIU30BY OOOJIOHKY KHUIIIEYHHUKA, MKipy (i3 ciu3om),
a y TEIUIOKPOBHUX — 3 MOTOM. [[1s1 Toro, 1mo6 B OpraHi3mMi He CTBOPIOBAJIOCH
COJIbOBOTO Je(IUTy, HAJXO/XKEHHS COJIeH pa3oM 3 DKEI0 Ta HAMOsSIMU MTOBUHHO
AKICHO Ta KUIbKICHO KOMIIEHCYBAaTH BTPATH MIHEPAJIbHUX PEUOBUH.

Yyacth MiIHEpaJbHUX €JIEMEHTIB B OOMIHI JOCUTh crnenudidHa.
Hampuknan, nns ¢opMmyBaHHS Ta pOCTy KICTKOBOI TKAHWHHM HEOOXIJHI COJi
KaJbllito, pocdopHoi KuciaoTu, maruito, propy. st dopMyBaHHs T1a3MHu KPOBi
Ta MDKKJIITUHHOI PIAMHUA B MEPIIY Yepry HEOOX1AH1 HATpid, Kadiidl y BUIIISIAL
XJIOpUA1B, KapOoHaTiB, rijipo gocdaris. [Ipuuomy, SKIIO B 1miIa3mMi KpOBi BMICT
HOHIB Kajil0 HEBEJIMKUW, OCHOBHUMHU € HOHM HATpPil0, TO B EPUTPOLIUTAX
KOHIICHTpAIIisl HATPIIO HU3bKA, a KaJIil0 BUCOKA.

CyTTe€BO BIAPI3HIETHCA SKICHUM CKJIaJ COJIeM BCEepenuHl Ta 30BHI
KIIITUHHUX PIAMHAX: SKIIO B MEPIIMX MEpPeBakaloTh 10HU Kaiito, pocdopy, TO B
IpYyrux — HATpilo, XJIOpY, BYIJEKUCIOr0 ra3zy. 3JaTHICTh OpraHizmy
peryJitoBaTh KOHIIEHTpALlll0 MIHEpaJbHUX COJied B TKAaHWUHHUX pPlAMHAX
3a0e3meuye MOXIMBICTh CTBOPIOBATH MOCTIMHUN OCMOTUYHUN TUCK KIITUHHOTO
COKY Ta MUIKKJIITUHHOI PIJIMHU Ta JO3BOJISIE€ 3MIHIOBATH HAIPSIMOK PYXY BOJIU SIK
BCEPE/IUHI OpraHi3My, TaKk 1 MDK OpPraHi3aMOM Ta 30BHIIIHIM CEpPEIOBUILEM
(ocMoperyIsIis).

5. 3 MakpoejieMeHTH Ta MiKpoeJ1eMeHTH

Harpiii Ta kaJjin.
HNonu HaTpito, Kaliio, XJ0py BIIIrParOTh OCHOBHY POJb B CTBOPEHHI Ta
pEerymsiiii OCMOTHYHOTO THCKY.
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YV TenmoKpoBHHX TBapWH i KOCTHCTHX pub ifonm matpito (Na') B
OCHOBHOMY 30CEPEIDKYIOThCS B OlooriuHmx pigmHax (rurasma  KpoBi,
MDKKJTITHHHA PiTUHA, CIK TiINUTYHKOBOT 3aJI031), IPUCYTHI TOJIOBHHM YHHOM Y
BUTJISIII XJIOPUAY HATPiO, KU PEryIl0€ OCMOTUYHUN THUCK HUX O10JOTTUHHX
PIIUH.

Wonn kanito (K*) 30cepemkeni B KIIiTHHAX, MIPUYOMY MPUCYTHI HE TUIbKU
y BUIJISAL XJIOPHUIB, ajie 1 OUTKOBUX CIONYK (reMoryio0iH). SIKIo B cupoBaTtili
kpoBi mictuthcst 140-150 monb/m HaTpiro 1 TibkH 5-8 Monw/n kamito. To B
SpPUTPOIIUTAX BMICT HOHIB Kaiito mocsrae 100-115 mos/.

B M’s13ax HioHM HATPiIO NIATPUMYIOTh HOPMAJIbHY M’ SI30BY 30Y/UIMBICTh, a
fOHM KaIlilo MPUTHIYYIOTh iX Hif0. FIOHM HATpiIo Ta Kalito IpHIMAIOTh y4acTh B
MITPUMaHHI KUCIOTHO-JIY»KHOI piBHOBaru B oprasizmi. Kamiii aktuBye neski
(dbepMeHTH B OpraHi3Mi, 0 NPUIMAaIOTh y4acTh Y BYTJI€BOAHOMY OOMIHI.

B perymsmii BMICTY Kanilo Ta HATpil0 MNPUWMAIOTh Y4acTb TOPMOHHU
KOPKOBOI PpPEUOBMHHM HAJHUPHUKIB. TOMy Mpu MOpYyIIEHHI TOPMOHAIBHOL
TISJIBHOCTI  TIJACHIIIOETHCS BHUBEJACHHS 13 OpraHi3My 10HIB HaTpilo Ta
KOHIICHTpAIlisl 1or0 B MJIa3Mi KPOB1 3MEHIIYETHCS, @ KOHIEHTpPAIlisl 10HIB KaJlio
— 3pOCTae; MPUYOMY P 30UTBIICHHI KOHIEHTpallil HOHIB Kalilo B IIa3Mi J0
60 mr % HacTymae TOKCMKO3 OpraHi3My.

Hagnumok xjiopuay HaATpil0 TaKOX Ma€ TOKCUYHY Jit0. Y HAaTUBHUX

TKaHWHAX TiApo0ioHTIB BMicT HaTpito kommBaeThes Bix 30 mo 870, a kamito — Bif
60 mo 1560 mr % (tab:. 2.9.)

Ta6auns 2.9 — Bmict kagiio Ta HaTpil0 B TKAHUHAX TiIPoOiOHTIB

Bwmict kaniro Ta HaTpito, B Mr %

TkaHuHa HaruBna peuoBnna Cyxa peuoBHHa
KaJTiid HaTpid KaJTiid HaTpid
M's1co KOCTHCTUX pHUO
IPiICHOBOJTHUX 60-420 | 30-130 |320-2100 | 150-670
MOPCBKHX 104-975 | 90-130 |520-2900 | 450-670

M'sico nBoctynkoBux momtockiB | 80-200 |340-380 | 400-1000 |1700-1990
M'aco TOJIOBOHOTHX  MOPCBKHX |10 /a1 i 650-2400 i
MOJTIOCKIB

M'sico pakomoioanx Mopcekux  |120-520 |110-140 |590-2560 | 530-720

MopchbKi BOIOPOCTI:

Oypi 1300-1560| 520-780 [6400-7800| 2600-3800

4epBOHI 460-730 | 610-870 [2400-3700[3200-4500

Bwmict #oHIB HaTpil0 y MOPCBHKIM BOJ1 HalOUIbIl BHUCOKUU. Aje B
TKaHWHAX TBAPUH TiPOO0IOHTIB HAKOMMYEHHS COJIEH HATP1I0 OOMEKEHE.

[To BimgHOMmIEHHIO [0 MOHIB KaJlil0 TPOSBISIETLCS OUIBII BHUpa)KeHa
aKyMyJISITUBHA 3/IaTHICTh, OCOOJMBO Yy JEAKUX BHUIIB OYypUX BOJOPOCTEH.
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Hamnpuknan, y HaTUBHIN TKaHUHI Oypoi BOJIOPOCTI JamiHapii SIMTOHOMOPCHKOI
mictutbest y 80-100 pasiB Oinblie Kamiro, HiXK y MOPCBKiil BOII.

Kanbuiii Ta marmin.

Oco0nuBO BaXJIMBY POJIb BUKOHYE Kajblll y Tigpo01oHTIB. OCHOBHUM
JIENO KaJbI[il0 B OpraHi3aMi € KICTKOBa TKaHMHA, MyIUIs, naHuup. Kambliid
JEMOHYEThCSI B OCHOBHOMY Y BHJI KapOOHaTiB Ta riipo ¢ocdatiB KalbIliIo
CaCOg3, Caz( POy) 2 1 B menmriit mipi y Buai CaF, Cag(PO,), 1 CaSO,.

Y Monoaux opra"i3amMax BeCh Kalblliii, 1[0 TOCTyNmae 3 DKEro
BUKOPHUCTOBYETHCS NI (POPMYBAHHSI KICTOK CKEJNETy, a Yy JIOPOCIHX — MJif
MOCTIMHOTO OHOBJICHHS KaJbI[il0 y c(popMOBaHii KICTKOBIM TkaHuHI. HegocTtaua
KaJIBI[II0 TOPYIIye HOpMaJibHE (POpMYBaHHSI KICTKOBOI TKaHWHHU, B PE3YJIbTaTi
4Oro BOHA CTa€ JaMKOIO.

B pigkux TkanwHax ( jgiMda, KpoB, CIMHA, MINUTYHKOBUH CIK) YacTHHA
KaJIBLIII0 TPUCYTHS Y BU1 10HI30BAHUX CHOJIYK, YACTUHA — Y BUJI PO3ZUMHHUX
ajie He 10HI30BaHUX CMOJYK, a YaCTUHA Y BHUJI1 OUTKOBO-KaJIbI1€BUX KOMILIEKCIB.

Bunanserscst kanbIii 13 opraniamy y Bul kapOoHaTiB Ta riapo gocdarin
YaCTKOBO YE€pe3 HUPKHU 3 CEUECl0, aj€ B OCHOBHOMY 4Y€pe3 CIU30BY OOOJIOHKY
TOBCTO1 KHUIIKH 3 KajgoM. IIpm Hemoctaui BiTaminy D mopyiryerbcsi mporiec
3aCBOEHHSI OPraHI3MOM KaJIbI[II0O Ta 3aTPUMYEThCS TMPOLIEC MiHepai3allii
(OKOCTEeHIHHS ) KICTKOBOi TKAHUHH.

Marsiii BXOJAUTh 10 CKJIaay JIESKUX OLIKIB Ta psay O010JI0TTYHO aKTUBHHUX
pPEUOBHH, € OOOB’SA3KOBHM €JIEMEHTOM KICTKOBOI TKaHHHH. Wonu kauiro,
KaJbIl1}0, MarHito 31MCHIOIOTh BIUIUB HAa aKTUBHICTh aKTOMIO3MHY Ta MIO3HHY,
HWOH MarHio BIJIrpa€ BEIUKY PoJib B peakiii riponizy ATO.

B M’s3ax Ouiblna yacTuHA Behoro Kanbiito Ta 10% marHiro crioiaydeHi 3
AKMHOM Ta M103UHOM.

Bumict katioHiB kambiuito Ta Marsiio (Ca®’, Mg®") y M’sici mMomockiB Ta
PAKOIOI0HMX 3HAYHO BUIIUN BMICTY IIUX E€JIEMEHTIB y M’sicl pu0 Ta HA3eMHUX
TBapuH.

Cepell IBOCTYJIKOBHX MOJIFOCKIB M'SICO YCTPHUIIb Ma€ HAMOUIbI BUCOKHUI
BMICT KaJbIIII0 Ta MarHiro, 110 MOB’SA3aH0 3 HASBHICTIO B YCTPHIlh OUIBII MIITHUX
MYIUIIB, 711 (JOPMYBaHHS SIKMX B OpraHi3Mi MOBUHEH OyTH BEJIUKHUH 3amac ux
€JIEMEHTIB.

docdop.

Lleii eneMeHT € He3aMiHHUM. BiH BXOAWTH A0 CKJIaay pPI3HOMaHITHHUX
dbochop — opraniuHMX CHONYK: HYKIIEONPOTEiAiB, (hocdomniniaiB, KoHEepMeHTIB,
ATD, AJI®, koensumy A Tta iHmmX. B ckmami AT® dochop oOymoBioe
YTBOPEHHSI MaKpOEPriuHUX 3B’SA3KIB, Kl € MepelaTyuKaMu €Heprii Bii OJHI€l
pEYOBMHHU A0 1HIIOI. B crnonyudeHHi 3 KajblieM (ocop yTBOprOE OMOpPHY
TKaHUHY KICTKOBOT'O CKEJIETY; MPUHUMA€E y4acTh B MIATPUMIII KUCIOTHO-TY>KHOTO
OanaHcy, TaK SIK BXOJIUTh /10 CKIIaJy MIHEPAJIbHUX COJIEH.
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OcHoBHa Maca ¢ocdopy, 1m0 npucyTHii B opranizmi (85%) 3ocepemxena
B KiCTKOBiM TkaHuHi. [lesika yactuHa docdopy mNpuUCYTHS B KpOBI B 10HHOMY
BH/JI1 Ta MPUIMAE y4acTh B MIATPUMIII PEAKIlli cepeOBHUIIA.

I3 opranizamy Qocdop BuganseTses y BUAI KUCIHUX rigpodocdariB yepe3
HUpKH ceuero. HemoctaTHs kuibKicTh (ochopy B TKI TBApUH BHUKIUKAE
3aXBOPIOBAHHS KiCTOK (OCTEONOPO3), ay POCIHH MPUTHIYYE PICT.

Bwmict dpochopy B HAaTUBHUX TKaHWHAX TiApPOOIOHTIB KOMMBAETHCS Bia S0
10 680 mr % (ta6s.2.10.)

Ta6mauus 2.10 — Bmict ¢ocdopy y rinpodionTis

Bwmict dhochopy, mr %
TkaHuHa HAaTHUBHA cyxa

peYoBHHA pedoBHHA
M'sico mpicCHOBOHUX pUO 110-150 500-2700
M'sico MOpCBKUX pub 150-680 700-3200
M'sico ABOCTYNKOBHX MOJIFOCKIB 110-370 500-1700
M'sico MOPCBKHUX paKomoTiOHUX 180-350 820-1740
MopchbKi BOIOPOCTi 50-100 300-550

I3 3aranmpHOro BMmiIcTy ¢dochopy B M’si3ax pi3HUX pUO HA OO
MinepaibHOTo (hochopy nmpunamae Big 60 no 95%. OcuoBHa yacTuHa pochopy
3B’si3aHa 3 OPraHIYHUMU CIIOJYKaMH, SIK MPABUJIO CIIOIY4Y€HA 3 KPEaTHHOM Ta
ageHo3uHoM. Ckian QocdatuaiB cnenudiuHuil A1 OKpeMux BHUIIB puo.
Hampuknan, skmo B M’si3ax kamban cepen docdaTuaiB nepeBaxkae KpeaTuH
dbocdar 1 MICTUTBCS Malio MEHTO30- 1 ajeHuipocdaTiB, TO B M’sA3aX MIHTAIO
3HAXOJUTHCA Mailke BIBIUl MEHIIEe KpeaTuH (ocdaTy Ta BUKIIOUHO BUCOKUU
BMICT (ocdaTuaiB, M0 MAIOTh B MOJIEKYJ1 MEHTO3U Ta aJCHLIOBY KHUCIOTY. Y
M’s13aX MOPCHKOT'O OKYHSI MICTUThCS 11I€ MEHIIIe KpeaTuH ¢ocdary, ane € 6arato
dbocdaTtuais, o MICTATh PPYKTO3Y, TTIOKO3Y 1 TIEHTO3H.

Cyaesdyp.

Jlo crionyk OUIKOBOI MPUPOJHU, IO MICTATH JBoXBaieHTHUN Cynbdypy B
dopmi cymbdrigpuibaux rpyn (SH-), BiZHOCATBCA aMiHOKHCIOTH (METiOHIH,
IIUCTHH, IUCTEIH), TPHIICNTH TJIIOTaTiOH, KoeH3uM A. [lpu OGiosoriyHOMYy
okucineHHi 13 Cynbypy YTBOPIOEThCS CyJibpaTHA KUCIOTA, KA BIAITPAE POIb
napaiizaropa TOKCUYHHUX MPOAYKTIB po3Maay OUIKIB.

B neskux HaTUBHUX PEUYOBHHAX, IO BXOMASATH JI0 CKJIAAy XPAIIiB, CIU3Y
(MyKkomoJlicaxapuau, MYIMHH, MYKOIIM Ta IHIN), TPHUCYTHIH OKHUCICHHMA
Cynbsdyp, mecTUBaNEHTHHUH Y BUJ1 3aJTUIIKY CYJIb(aTHOI KUCIOTH.

I3 opranizmiB Cynbdyp BUIUISETHCS TNEepeBaxHO y Gopmi cyiabdaris.
Bwmict 3B’s13aH0r0 Cynb(ypy B HAaTUBHUX TKAaHMHAX TiIpOOIOHTIB KOJHUBAETHCS
Bix 25 10 450 mr % (ta0m.2.11.)
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Ta6auus 2.11 — Bmict Cyabpypy B TkKaHHHAX TiApoOioHTIB

Bwmict Cynedypy, mr %
TkaHuHa HAaTHUBHA cyxa

pedoBHHA pedoBHHA
M'sico KOCTUCTUX MPICHOBOAHUX pUO 25-220 120-1120
M'sicO KOCTUCTHX MOPCHKUX pUO 100-280 520-1390
M'sico ABOCTYIKOBHX MOJIFOCKIB 320-450 1600-2200
M'sico MOPCBKHMX paKoToMiOHUX 94-300 480-1610
MopchbKi BOIOPOCTi 150-430 700-2120

XJop.

Cepen xnopuais, 010 O€pyTh y4acTb B OOMIHI XJIOPY, OCHOBHUM € XJIOPH]L
Hatpito. JloboBa moTpeda B XJIOPI JOPOCIOI JIFOJUHUA BH3HAYA€Thes sAK 6-9r;
MpUOJM3HO Taka * KUIBKICTh XJIOPY BHUBOAMUTHCS 13 OpPraHi3aMy 3 CEUero Ta
nmotoM. HegocTaTHs KiIbKICTh XJIOPUIIB B 1K1 BUKJIMKA€E 3MEHIIICHHS! BUBEACHHS
xJiopy 3 opraHismy. Ilpore mpu IHTEHCMBHOMY BHUBEJCHHI TMOTYy Ta
HEJIOCTaTHbOMY BMICTI XJIOPU/IB B 13Ki MOK€ BUHUKHYTU 301JHEHHS OpPTraHi3My
XJIOpUJaMu 1, SIK HACHiOK, CKOPOUY€EThCS BHAUICHHS HUIYHKOBOI'O COKY,
HACTYyIa€ 3arajibHa cJIa0KICTh Ta CyJ0oMa, BTpayaeThCs Mpale3aaTHICTb.

3amizo (Pepym), anrOMiHiii.

Honu 3ami3a BXOAATH O CKIAAy PNy OiONOTiYHO aKTUBHHX PEYOBHH ,
10 NPUUMAIOTh YyYacTh B TPAHCIOPTI KHCHIO (FeMOMIOOIH) Ta TKAaHUHHOMY
nuxaHHl (OKHCIIOBaJIbHI (PEpMEHTH. KarTaja3a, IEepPOKCHa3a, IIMUTOXPOMHU);
3aJ1130 € 000B’I3KOBMM YYaCHHUKOM BCiX OKHCHO-BITHOBHHUX ITPOIIECIB.

KinbkicTh 3amiza B oOpraHi3Mi HEBEJIMKAa. B KpPOBI MOPCHKUX Ta
npicHoBogHUX pub — Big 20 10 45 mr %. B oprani3mi J10IMHA HEOPraHivHi COJi
JIBOXBAJIEHTHOT'O 3aj113a BCMOKTYIOThCS U€pe3 CIM30BY OOOJOHKY KHUIIEUHHKA 1
y BHJI1 KOMILUIEKCHOTO T1paTy OKCUIY 3aji3a 3 O11koM PB-rino0yini HOBOi (ppaxiii
(bepuTn) BiaKIIagaeThCS B IMEUIHIII Ta CEIE3IHIIL.

3ami3o0 yTPUMYEThCA B OpraHi3ami JIOBro, TOMYy J00oBa moTrpeda
JIOZICBKOT0 opraHi3my B 3aii3i HeBenuka (10-15 mr).

B opranizmi BinOyBaeTbcsi Oe3nepepBHUN 0OMIH 3aiiza: 3a1i30 y dhopmi
TpachepuTHy B TIUIa3Mi1 KpOBI MEPEHOCUTHCS /O KICTKOBOTO MO3KY Ta
BUKOPHUCTOBYETHCS JUIsl CUHTE3Y IeMOIVIOOIHY, SIKMH pa3oM 3 €pUTPOILUTAMHU
MOCTYTA€E B KPOB.

Ha npots3i 100-120 ni6 epuTporuTéH BUKOHYIOTh (YHKIIIi TEPEHOCHUKIB
KHCHIO, TIOTIM BOHM PO3MAaJIal0ThCA B CEJIE31HII1, 3a1130 3BUIbHAETHCS 1y hopmi
(bepuTHHY JENOHYEThCS B TNEYIHII, a B MIpy HOTPEOH MEPEHOCUTHCS MO
KICTKOBOIO MO3KY JUIsl CHHTE3y TeMorjo0iHy 1 (epMeHTIB TKaHUHHOIO
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nuxaHHd. Ha oOMIH 3ami3a Ta CHHTE3 IeMOryo0iHy CYTTEBO BIUIMBA€ BITaMiH
Bio.
BwmicT 3ai3a B HATUBHUX TKaHWHAX TiIpo0ioHTIB KommBaeThes Bix 0,3 1o

40,0 mr % (tabm. 2.12.).

Taboauna 2.12 — BmicT 3ami3a B TKAHUHAX Tipo0ioHTIB

Bwmicrt 3amiza, mr %
TkanuHa
HaTHBHA PEYOBMHA | CyXa PCUOBHHA
M's1cO KOCTHCTUX TPICHOBOAHUX PHO 0,3-4,6 1,8-22,3
M'sic0 KOCTUCTHX MOPCHKUX pUO 0,3-19,3 1,2-62,0
M'sico ABOCTYNKOBHX MOJFOCKIB 1,0-8,0 5,0-40,0
M’ 510 MOPCHKHX PaKOTIOIIOHUX 0,7-4,0 3,8 -23,0
M'sico BycaThX KHTIB 0,9-4,6 40-27,6
Mopchki 6ypi BOTOpOCTi 15 - 40 90 -190

bionoriyHa posib XIMIYHOTO €JIEMEHTY — aJIIOMIHIIO HE 30BCIM 3’sICOBaHa.
BwmicT amfomiHiF0O B cHpUX TKaHWHAX TiApoOioHTIB koimBaeThes Big 0,1 mo
20,0 mr %. HaiiGinpIe adroMiHIIO MICTATh MOPCBHKI TiIpOOIOHTH Taki, SIK
JIBOCTYJIKOBI MOJIIOCKM Ta MOPCHK1 KOCTHCTI puOH, TOCTATHbO BEIUKUN BMICT
bOTO0 €JEMEHTY y MOPCBKUX BOJOPOCTSX. A HallMEHIIE Yy MOPCHKUX
PaKomoT1I0HUX.

MikpoeJieMeHTH.

BcTanomieno, mo B 6arathox O10JIOTIYHUX MpOIEcaxX BEIUYE3HY POIb
BIIIrPalOTh MIKPOEIEMEHTH, 10 BXOJATH 10 MOJICKYJISIPHOTO CKIAany pIay
010JIOTIYHO aKTHBHUX pPEYOBWMH. Hampukmnaa, IWHK, MiJIb, MOJIOIEH, MarHii,
KOOQJIbT, MapraHerb BXOMATh M0 CKJIany (epMeHTiB, KOOAdbT — 110 CKJIATy
dbepmenty Biy, #onq — 10 ckiaay TopMoHiB ( THPOKCUHY, TPHHOATHPAHIHY), MiJTb
— 10 CKJaJy TEMOIIaHIHY — JUXaJIbHOTO MITMEHTY KpOBi 0€3XpeOeTHHX.

MikpoeneMeHTH BIUIMBAIOTh HA PICT, PO3BUTOK, BIATBOPEHHS! OPraHi3MiB,
Ha TMpPOLECH KPOBOTBOPEHHS, MPUWMAIOTh Yy4YacTh B OKHUCHO-BIJTHOBHHX
npoiiecax, B (GOpMyBaHHI CHEIlialiI30BaHUX TKaHUH.

JInst opraHi3aMiB €IMHUM JOKEPEJIOM MIKPOEJIEMEHTIB € 1XKa; BOHU
BCMOKTYIOTBCSI 4€pe3 CIM30BY OOOJOHKY HIUTYHKOBO-KHIIIEYHOTO TPAKTY,
MONaJarTh 10 KPOB1 Ta TPAHCHOPTYIOTHCS B MIEUIHKY, SIKAa € TOJIOBHUM AEMO JJIs
MikpoeneMeHTiB. Ille akymymoloTbcsi MIKpOEIEMEHTH B CTAaTEBUX 3ajl03ax
(umHK), rinogizi (MHK, XpoM), MANUTYHKOBIH 3am031 (LHMHK, HIKENb), B OLTiH
peuoBUHI MO3KY ( MOJTIOJICH), IMUTOBHIHIN 3271031 (101).

HenocraTHs KibKICTh @00 HAJIUIIIOK MIKPOEIEMEHTIB CYIPOBOIKYETHCS
MOPYILICHHSIMU B 0OM1H1 pEUYOBHH Ta BUKIIUKAE CIICHU(PIYHE 3aXBOPIOBAHHS.
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Hon.

Llefi enemMeHT BXOAWUTH N0 CKJIaQy TOPMOHIB IIHMTOBHIHOI 3aJI03H
(THpPO3WH, TPUHUOATHPOHIH) Ta BiAirpae BeNMHWKY pojib B il (iziomorii. ITpwu
HEJOCTATHIM KUIBKOCTI HOMYy MOPYIIYETHCS AISUIbHICTh HIMTOBUAHOI 3aJ703H, il
CIIOJIyYHA TKaHUHA PO3POCTAETHCS TA BUHUKAE «CHIIEMIYHUHN 300%.

Bwmict #iomy B TkamHaxX TimpoOioHTiB komuBaeThes Big 0,002 mo
190 mr %. HaiiGinpm 3HayHM BMICT HOAY 3HaWIACHWA B TKaHMHAX OypHX
BOJIOPOCTE Ta (PITOTIAHKTOHI.

BMmicT #ogy B TKaHMHAX 3al€XHUTh Bl BUAY TIIPOOIOHTY, a TaKOX
¢i3ioy0riyHOT poJii TKaHWHU. Hampukian, cepen MOpChbkux puO HaAMOLIbII
Bucokuii BMicT Homy (mo 0,76 mr %) B M’sci TpickoBux pub. Cepen
TUXOOKEAHChKUX JIOCOCIB — y M’sici Hepku Ta 4yaBudi (1o 0,52 mr %). Cepen
MOPCBKHX POCIMH HAaMOUIbII aKTUBHO HAKOMUYYIOTh HOJ Oypi BOAOPOCTI: B
MOPIBHAHHI 13 BMICTOM HOJYy B MOPCBHKI BOAlI B TKaHWUHAX JaMiHapii
HaKOMHUYY€EThCSI B COTHI TUCAY pa3iB Ouibiie iony. Ilpumumna 1iei mikaBoi
0COOJIMBOCTI JOC1 HE BCTaHOBJEHA . BMICT 1Oy B TKaHMHAX PI3HUX YACTHH TiJa
HE 3aJUIIAETHCA TMOCTIMHUM: SIKIIO B M’ SICI MOPCHKUX puO HOTro BMICT HE
nepesumye 0,8 mr % , To B ikpi BiH mocsarae 1,5- 2 mr % , a B meuinmi 2,5 —
3,0 mr %.

Mins (Kynpym). ¥V pakonogiOHHX Ta MOJIOCKIB MiJIb BXOJHTH JIO CKIIATY
OCHOBHOT'O JUXAJIbHOTO MITMEHTY — I'eMOLlaHiHy 1 6arartboX OKHUCIIIOBAJIIbHUX
dbepmenTiB (ackopOiHOKCHIa3a, THPO3WHA3a, MOJTIPCHOIOKCHIA3a Ta IHII),
aKTHUBI3y€ TOHAJAOTPOIIHI TOPMOHH Tinodizy.

IIpy HemocTaTHIM KIIBKOCTI Miml B 1K1 TOCHA0IIOETBCA CHHTE3
reMorjio0iHy Ta IUTOXPOMIB, BHHHUKAE aHEMis; MOPYIIYETHCS HOPMaJbHUI
COJIbOBUII OOMIH, (QYHKIIT HEpPBOBOi, M’A30BOi, KPOBOHOCHOI CHUCTEM,
3aTpUMy€eThCsl (HOPMYBAHHS KEPATUHY Ta MITMEHTIB.

Haii0inpimr 3Ha4yHUN BMICT MiAl BCTAHOBJIEHUH y M’SICI MOPCBKHX
MOJIIOCKIB Ta pakonoaioHux. Llei BMICT B IECATKH Ta COTHI pa3iB OUIBIIHNM, HIXK
B M’5IC1 IBOCTYJIKOBHX MOJIFOCKIB Ta M’sIC1 puO.

Y M’sici xBopux («3eJeHUX») YCTPHUIb BCTAHOBJICHUH YK€ BHCOKHIA
BMicT (44-40 mr %) Mifi, 1110 OB’ 3aHO 3 IOPYIICHHSIM TPOIIECiB OOMIHY.

Mapranenr (Manran). EnemMeHT BXOIUTh JIO0 CKiIaxy KodepMeHTY
apriHasy, 1o NpHUiiMae ydyacTh B PO3IICIUIEHHI apriHiHy; HEJ0oCcTaya MapraHilio
BHUKJIMKA€E XJIOPO3 Ta 1HII 3aXBOPIOBAHHS Yy TBAPUH Ta POCIHUH; OCOOJIMBO BiH
HEOOXITHUI opraHi3mi, 1o pocte. MapraHenp akTuBye (pepMeHTH (aprinasy,
KapOoKcHia3y, MmenTuaasy, kosumasy, ¢hocdarasy Ta iHII); y TBAPUH HEO0CTaYa
MapraHi0 B KOpMaX CIIOBUIbHIOE PICT Ta (OpMyBaHHS CKEJEeTy, MOpPYUIye
JISJIBHICT CTAaTE€BUX 3ajl03 Ta HOPMAJIbHUN PO3BUTOK eMOpioHy. BwmicT
MapraHillo B TKaHWHAX TiapoOioHTiB koiuBaerhess Big 0,14 mo 6,5 mr %

(tabu. 2.13.)
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VY pub HaWOUIBII BUCOKUM BMICT TaKOro MIKPOEIEMEHTY, SIK MapraHI0
BCTAHOBJIEHHH B TKaHWHAX IMEYIHKU.

Ta6auns 2.13 — BMmicT Mapranuio B TKAaHUHAX TiAPoOioHTIB

Bwmict mapranito, mr %
TkanuHa HartuBha
Cyxa pedyoBuHa
pEUYOBHHA
M'sicO KOCTUCTHX TIPICHOBOTHUX pUO 0,016-0,044 0,08 - 0,25
M'sicO KOCTHCTHUX MOPCBHKUX pHO 0,014-0,900 0,07 -4,30
M'sico IBOCTYIKOBUX MOPCHKUX MOJIFOCKIB 1,20 - 6,50 2,40-12,3
OO6oJI0HKa Tija KaapMapa 0,08 - 1,60 -
M'sico MOPCHKHUX PaKOTIOIiIOHIX 0,20 - 1,50 1,00 - 7,50
MopchbKi BOIOPOCTi 0,10 - 0,30 0,60 - 1,50

IuHk.

Bigirpae BupimanbHy poJib B HYKJIEONPOTEiAHOMY OOMIHI, NIpHiimMae
y4acTh B JIMIJHOMY, OLJIKOBOMY, BYTJI€EBOJHOMY OOMIHAX; BXOAMUTH A0 CKJIaay
depmeHTiB (KapOorigpasu, ypeasH, JACMENTHAa3d) Ta TOPMOHIB (IHCYIIHY);
aKTHUBI3Y€ CTaT€Bl TOPMOHU Ta a[PEHOKOPTUKOTPOITHUM TOPMOH Timodizy.

[Ipu HegocTaTHIA KUIBKOCTI ILHUHKY 3aTPUMYEThCS pPICT, MPOTrpecye
CXYAHEHHs, BTPAYaeThCsl OJMCK BOJIOCCS Ta MOCHIIIOETHCS HOro BHITAJIIHHA,
BUHHUKAIOTh 3aXBOPIOBaHHS IIKIpu BMICT IMHKY B TKaHHMHAaX TiIpOOIOHTIB
kommBaeThes Bin 0,11 1o 34,5 mr % (ta6m.2.14.)

Ta6auus 2.14 — BMmicT iMHKY y rigpo0ioHTiB

Bwmict muuky , mr %
TkanuHa Hartusna Cyxa

pevoBHHA pevoBHHA
M'sico mpicCHOBOTHUX pUO 0,11 -0,60 0,60 - 3,1
M'sico MOPCBKUX pUO 0,25-0,70 1,25-35
M'sico IBOCTYIKOBUX MOPCHKUX MOJIFOCKIB 2,60 - 34,5 13-172,5
M'sico MOPCHKUX pakomo1I0HUX 1,20 - 15,5 15,5-77,5
MopchbKi BOIOPOCTi 0,30 - 0,50 1,80-2,70

KobaabT.

EnemeHT BXOAUTH 10 cKiIany BiTamiHy Bip, Oepe ywyacTh B CUHTE3I
reMorsiooiny. HegoctaTHst KiIbKICTh KOOANBTY B 1K1 MPU3BOJAUTH JO PO3BUTKY
3JI0SIKICHOI aHeMli, Moripurye OUIKOBHM Ta BYIJIEBOJHUKA OOMIHH, BUKIIMKAE
3MEHIIEHHSI KUTBKOCTI €PUTPOLIMTIB B KPOBI, MOTIPUICHHS aneTUTy, 3HUKEHHS
MacH Ta 1HIIE.

130



B opranizMi TEMmjIOKpOBHUX TBApUH KOOAIBT JIOKATI3Y€ThCS B TKAaHUHAX
€HJOKPUHHUX 347103, MEYIHKH, CEpIls, JIETeHIB. 3aCBOIOETHCA KOOAIBT TUIBKU
yepes3 CIIM30BY 000JIOHKY KUIIEUHHKA.

B m’s3ax mopcekux pub mictuthes Big 0,005 mo 0,21 mMr % koGambTy;
OUTBIII BUCOKMH BMICT KoOanbTy BusiBieHO (mo 0,67 mMr %) B mewinmi pu6. B
Mm’si3ax Oe3xpeberHux mictuthes Big 0,03 go 0,25 mr % Co, mpuuomy y
paKkonoaiOHUX B M’s3aX MICTUTBCS Oulbllle KOOAJIbTy, HDK B TKaHMHAX TLIa
JBOCTYJIKOBUX MOJIFOCKIB.

MouJi0aen.

Ile#i MiKpoeTeMEHT BXOAWTH 1O CKJIaAy KCAaHTUHOKCHIA3H, SKIIO
HEJI0CTATHS KUTHKICTh HOTO BUKIIMKAE TIPUTHIYEHHS POCTY TBAPUH Ta POCIUH, TO
HA/UIAIITOK TPU3BOJIUTH JIO 3aXBOPIOBaHHS, IO BHUHUKAE B PE3YJIbTATI
YTBOPECHHS B OpPraHi3Mi HAJJIMIIKYy CEYOBOI KHCIOTH. B M’s3aX MOpPCHKHX
KOCTUCTUX pub BMicT Momibneny He nepesutrye 0,08 mr %.

®Top (Payop).

®dnyop 3abesneuye HopManbHe (HOpPMYBaHHS TBEPAUX TKAaHWH (emali
3y0iB, JeHTUHY, KicTok). Hemoctaua ¢Topy B 1Ki BUKIMKAE Yy JIOJUHH
3axBOpIOBaHHA 3y0iB (Kapiec); a HaITUIIIOK BUKIIUKAE TOKCHYHY JIiIO.

Apcen ( Mumr’sak).

Bwmict Apceny B TkaHmHax Tiapo6ioHTiB kommBaeThes Big 0,001 mo
0,25 mr %. HaiiGinpIe Horo MiCTUTBCS B MOPCBKHX BOAOPOCTAX, 110 1,7 mr %.

BcTranoBneno, mo HaiOuIbIa 010JI0TIYHA AKTUBHICTH MIKPOEJIEMEHTIB
MPOSIBISETHCS Y JIIOJUHU TIIbKU MNpPH MEBHOMY iX mnoeqHaHHi. Hampuknan,
MapraHellb aKTHUBI3y€ MENTHAA3U TUIBKA B MPUCYTHOCTI IHUHKY 1 KOOANbTY;
KapOoriipa3u aKTUBI3ZYETbCS MapraHlleM TUIbBKM B MPUCYTHOCTI 3aii3a; AJis
HOPMaJIbHOTO TMPOIECY KPOBOTBOPEHHS HEOOXiAHA CIUIbHA MPUCYTHICTH
KOOanbTy, Mapraiilo, Miil Ta 3aji3a; CIiibHA MPUCYTHICTh Ml Ta MapTaHIIO
CTUMYJIIOE JIISUIBHICTh MOJIOYHUX 3aJ103, CIIPUSE POCTY, MOMEPEHKY€e O3 .
BuBueHHS BMICTY MIKPOEJIEMEHTIB B PI3HUX TIAPOOIOHTIB Ma€ BaXJIUBE
3Ha4YeHHs, 00 J03BOJISIE POOUTH CYHKEHHS MPO (P1310JI0TTYHY MOBHOILIIHHICTD X
SK IPOJIYKTIB XapuyBaHHS .

Kpim mepepaxoBaHHX BHIIE MIKPOCIEMEHTIB 0 CKJIaay M’ S31B BXOISAThH
cBuHelp (IUIFOMOYM), OJIOBO, HIKENb, Cpi0JIo, BaHaAill Ta iHIII, Oi0JOTidYHi
(GYHKIIIT IKUX IOKU HE PO3KPUTI.

Enementapuuii  XiMIYHUM CKJaJ MIHEpPAJIbHUX PEUYOBUH M’ SA30BO1
TKAaHUHU B 3arajlbHOMY B10Opaxye eJleMEHTapHUIl CKJaJ CoJied MOpPCHKO1
BOJY, aje pPIBEHb HAKONUYEHHS OKPEMHUX €JIEMEHTIB Ta KUIbKICHE
CHIBBIAHOIIEHHST MIX HHMH JOCUTh chHeuudiuHe Il OKpeMHux TIpyIl
riIpoO10HTIB Ta BiJ0Opaxye 0COOIMBOCTI COTBLOBOTO OOMIHY.
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Oc00,1MBOCTI €JIEMEHTAPHOI'0 CKJIALy Pi3HUX YaCTHH TijIa TiAPOOiOHTIB.

Cknag MiHEpaJIbHUX MIKPOEJIEMEHTIB TKAaHWH PI3HUX YacTUH Tida 1
OpraiB TiApoOIOHTIB, BHU3HAYAETHCSA iX OIOJOTIYHUMH OCOOJIMBOCTSIMHU, B

pe3yabTaTi YOrO B TKaHWHAX BIJIOYBA€ThCS BUOIPKOBE HAKOMUYEHHSI OKPEMHUX
eneMeHTiB (Taba. 2.15.; 2.16.)

Ta6auus 2.15 — Po3noais e1eMeHTiB B Pi3HUX TKAHUHAX I'iIpo0ioOHTIB

Bwmict B HatuBHI# pedoBuHi, MT %
Enement ; 5 — . .

KpOBI M’s3ax 1Kp1 aycIi KICTKax
Kamiii 16 - 42 150-500 125-230 3-15 6-20
Harpiit 275-450 90-150 80-195 15-25 25 - 45
Kanpmin 9-25 7-120 40 - 95 1300-3200 | 1500-5700
Marnii 2-4 15 - 185 15 - 40 30 - 60 15-35
Xiop 520-960 20 - 65 150-295 25 - 45 30-35
docdhop - 120-430 290 -370 300-8000 680-2400

Ta6auus 2.16 — BubipkoBe HaKONMUYeHHSI MiKpoeJieMeHTIB B TKAHHHAX

BignocHe HaKkOMMMYEHHS MIKPOEJIEMEHTIB B TKAHWHAX
Enement S ; . .

M’SICO TeY1HKA 1Kpa MOJIOKO KICTKH
3aii3o 1 12,5 2,0 42,2 0,9
AmroMiHii 1 14,5 11,5 96,1 0,1
Migb 1 26,5 7,6 3,5 59
Mapranenp 1 5,6 5,6 55,0 2,0
Huak 1 2,1 2,6 22,3 0,2
CBuHeLb 1 1,6 1,1 4.1 6,6
OmnoBo 1 2,1 2,5 1,2 23,3
Hikens 1 10,0 27,0 250,0 60,0
Monibaen 1 4,5 7,0 43,0 -
Cpibmo 1 1,6 0,5 4,1 5,0
Bapiit 1 99,0 2,1 22,1 1,0
Crpomnitii 1 0,01 0,45 9,8 0,7
Jlitiin 1 2,0 1,7 16,6 2,5

Oco0611MBO BUpa3HO MPOSIBIAETHCS BUOIPKOBA 3JaTHICTh PI3HUX OpPraHiB
TiJa HAKONMYyBaTH B iX TKaHWHaX MikpoeneMeHTiB. Hampukian, skio
NPUIHATH CepeHE 3HAYEHHS BMICTY JAHOTO €JIEMEHTY B M’SCl KOCTUCTHX PHO
3a YMOBHY OJIMHMIIIO, TO PIBEHb BMICTY IIbOTO €JIEMEHTY B TKAHUHAX IHIIHX
YaCTUH TUIAa MOXHA OXapakTepusyBaTh IudpaMu HaBeACHUMU B TaOJIHIII.
OTtxe, 17 TiApoOIOHTIB BMICT Ta €IEMEHTapHUMN CKJIaJ MIHEpAIbHUX PEYOBUH,
cnenu(PiyHUN  3aJeKUTh BIJl CEPEIOBUINA MPOXKHUBAHHS, BHAY KHBOTO
OpraHizmMy, TUITy TKAHUHH.
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Jleknisi 6 Oco0MBOCTI Ta B3a€EMO3B’ 30K 00MiHY pe4OBHH B OpraHizmax
riApo0ioHTIB HA PI3HUX eTanax iX iCHyBaHHS

6.1 O0miH pe4yoBHUH Yy riipodioHTIB

Kurrs — ne cnocid iICHyBaHHS OUIKOBHX TUJI, SKUH CYNPOBOIXKYETHCS
MOCTIMHUM OOMIHOM PEUOBHMH 3 HABKOJMUIIHIM cepefoBuieM. [iapoOioHTu
MOCTIHHO NepeOyBalOTh Y BOJHOMY CEPE/IOBHIII 1 MOCTIMHO OACPKYIOTh 330BHI
BOJY, KUCEHb, XapyOBl PEYOBHHH, BHACIIOK YOI0 BOHH OJIEPKYIOTh HEOOXITHY
€HEPriIo 1 BII0YBAETHCSA TKAHUHHUN OOMIH PEYOBUH — memabonizm. OTHOYaCHO
3 IUM TAaKOXX CUHTE3YIOThCS HOBI OPTraHiuHI PEUYOBUHU U OYyAYIOTHCS PEUOBUHU
KIITHH (IIe# Mmpollec Ha3UBAKOTh ACUMUIAIIEI0), 10 CIPHSE 30UTBIICHHIO XKUBOT
MacH TiIpOOIOHTIB Ta HAKOMUYEHHIO 0100PTraHiYHOI MAacu PEUYOBHH 3 BHCOKUM
eHepreTudHuM piBHeM. llopsim 3 UM BigOyBaeTbCcs MPOIEC AUCHMIIAIIT
(po3man 3aCBOEHHMX PEYOBMH Ta BUBEJIEHHA 3 OPraHi3My HPOAYKTIB LBOTO
posmamy). VY MOJOAMX TiApOOIOHTIB TPOIEC AaCUMUIAIIi IMEepPEBHUIIYE
JUCUMUIALIIO HA MPOTSA31 BChOTO OHTOTEHE3Y, a B 3pUIOMY Billl — HABMAKHU.

B 3anexHOoCTI Bii ciocoOy 3aCBO€HHS 1 BC1 KHUB1 OPraHi3MU MOJUISIOTh
Ha aBToTpodu 1 rereporpodu. Cepen rigpoOIOHTIB JO aBTOTPO(]PiB MOXKHA
BIJIHECTH BOJOPOCTI, SIKI MiJ JI€0 COHSIYHOI €Heprii 1 xJopouly - 37aTHI
CUHTE3yBaTU OpPTraHiuHI PEYOBUHHU:

6CO, + 6H,0 = CgH1,056

el MpoIec HOCUTh Ha3BY (DOTOCUHTERY.

I'eteporpodu — 11e BOAHI TBapuHH, T'pubu, pociuHU 0e3 Xjopodity,
OakTepii, K1 B)XHUBAIOTh TOTOB1 OpraHiyHI PEYOBHHH, a €HEPTis, 10 HEOOXIaHA
JUIS 1X KUTTEAISUTBHOCTI, BUAUIAETHCA MPHU iX OKWCHEHHI B TPOIIECi AUXaHHS,
B110yBa€ThCS BUJIUICHHS BYTJIEKUCIIOTO Ta3y 1 BOAM.

B npuposai icHye 3aMKHYTHI IIUKJI OOMIHY PEYOBUH. XapyOBl PEUOBUHHU B
MpoIeCl TPABJICHHS TIAPOOIOHTIB BCMOKTYIOTHCS 4Epe3 CIHU30BY OOOJIOHKY
IUTYHKY Ta KUIIEYHUKY, Jlajl MOTPAIUISIOTh B KPOB Ta TPAHCIOPTYIOTHCS 0
PI3HUX OpraHiB 1 TKaHHWH /€ OepyThb y4acThb B MpoliecaX TKAHWUHHOTO OOMIHY
(Metabomizmy). EHepris, 110 BUIUISETHCSA NMPU OKHCHEHHI XapYOBHX PEYOBHH
BUKOPUCTOBYETHCSA JUIsL YTBOPEHHS B oprasizmi riApOoOIOHTIB
MaKpoeHepreTHyHux cnoiayk (amenosuntpudochartna xuciora — ATO,
ageHo3unaudocdarna kuciora — AJD, aunerun Qocdar, denon docdar,
KkpeaTrH (ocdart Ta iHIIi).

OH OH OH
I I I

AneiHpWboszsa — O —P -0 o~ P—0O_~ P—0OH

o 2 o
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AKyMyllbOBaHa E€HEprisi BUTpAadaeThcsl Ha O10XIMIYHI mporecu 0e3 Ti
MEPETBOPEHHS B TEIJIOBY €HEPrit0, EHEPris 3B’ SI3Ky Ma€ Jy>Ke€ BUCOKI 3HAYCHHS
(Ess. = 12-16 Tuc xJI>x/MOJIb) IIpH y’Ke HE3HAUYHUX TEMIIEpaTypax Tia, I UX
MpoI1ieciB He0OXiTHa MPUCYTHICTh ITUTOXPOMIB, SIK1 MEPEHOCATH €JIEKTPOHU, Ta
Takux (PEpMEHTIB sIK MEpoKcHjasza 1 jaeriapasza. B chpomieHomy BUTsal 1eit
MpoIeC MOXKHA B1IOOPA3UTH TaKOK CXEMOIO:

0,= 0+0=H,0O,=H,0O0+0O
Cy6erpar = H +e = Hj

CoitbHMM  Ta 3B SI3yIOYHMM  JIAHIIOTOM  JUIsi  O1JIKOBO-JIIITITHO-
BYIJICBOJIHOTO OOMIHY pPEYOBHMH B OpraHi3Max BCIX J>XUBHUX ICTOT € IHKI
TpukapOoHoBux kuciaor [TK - muka Kpebca, sgxuil JeXUTh B OCHOBI
TKQHUHHOTO JUXAaHHS, CXEMAaTUYHO MOro MOKHAa 300pa3uTU B CIPOLIEHOMY
BUTJISI/I, SIK TIOCTYIIOBE MEPETBOPEHHS TIIOKO3HM Y BYIJIEKHCIIHM ra3 1 BoAy, 110
CYHPOBOIKYETHCSA BUALUICHHAM 36 Mostekyn ATO:

CeH1206=IlipoBunorpaana k-ra=IlipyBar=AnetunKoenzum=CO,+H,O+ATD

VY mukiai TpukapOOHOBUX KHCIOT 4Yepe3 aleTHIbHI TPynu J0AAl0ThCs
MPOAYKTH po3Majay OUIKIB, JIMiAiB, BYTJEBOJIB Ta 4Yepe3 KETOTIIOTApOBY W
IIIaBJICBOOIITOBY KHCJIOTH BCTAHOBIOETHCS TICHHM 3B'S30K MDK OOMIHOM
TUKapOOHOBUX, TPUKAPOOHOBHUX KHCJIOT ¥ OOMIHOM JINIAIB Ta BYIJICBOJIIB.
OxpiM Toro, BimOyBarOThCs peakmii mnepedochopumoBanas (JI0gaBaHHS
docdari abo pochaTHOT KUCIOTH), IepeaMiHyBaHHS (IPUETHAHHS aMIHOTPYTI),
NepeMeTHUITIOBAaHHS (B3aEMOJIis 3 METHIBHUMHU panukaiamu). OO0’ eqHyrouuM
JAHIFOTOM  JiJI1  BYTJIEBOAHOTO, OUIKOBOrO 1 JIMAHOTO OOMIHIB €
nipoBuHorpaana kuciora (CH;COCOOH — anbda — KeTonponioHoBa KKCII0Ta),
KA YTBOPIOETHCA B IKOCT1 MPOMIKHOTO MPOYKTY IPU OOMIHI PEUOBHH.

Skuo o ckiaay MOKMBHUX PEUYOBHH BXOSATH TaKi aMIHOKHCIIOTH, SIK
aJaHIH, aclapariHoBa i TJIF0TaMIHOBA KUCJIOTH, BaiH, TICTUANH, SKi JAIOTh MPU
po3majal MpOBHHOTPAIHY KHUCIOTY, TO 3 HEI MOTIM CHHTE3YETHCS TBapUHHHI
KpOXMaJjlb — TIIKOTeH. Y TBOPEHHSI ITIKOTE€HY 3 aMIHOKHUCIIOT 30 UTBIIYETHCS IPU
rOJIOJyBaHHI TBapwH (B3MMKY) Ta TpH JeIKHX 3axBoproBaHHsX. Ilig yac
JIMXaHHS B OpraHizMax BiJIOYBA€ThCA TAKUM MIPOIIEC:

C3H,03 + 50, = 3CO, + 2H,0

VY OubliocTi OpraHi3MiB TiApoOIOHTIB 3 OJHOTO TIpama Oilka B
3aJIeKHOCTI Bij] CKJIay aMiHOKUCIOT Moxe yTBopuTuch 0,5- 0,8 r ByrneBomis.
SIK10 OLIKM MICTATH TaKi aMIHOKHMCIIOTH SIK JISHIIMH, TUPO3UH, (PeHIIaIaHiH, TO
K MPOMDKHUM MPOJYKT YTBOPIOETHCA al€TOOLITOBA KHUCJIOTA, 3 SIKOi IMiA 4Yac
010XIMIYHUX MEPETBOPEHD B1AOYBAETHCS B CUHTE31 JIIMIJIIB YTBOPEHHS KUPHUX
KHCJIOT.
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[IpomixkHUN NOPOAYKT BYTJIEBOJHOTO OOMIHY — OIITOBAa KHUCIOTa MpHU
y4acTi KOEH3UMY A MEepEeTBOPIOETHCA Y BUII KUPHI KUCIOTH, SIKI BCTYNAIOTh Y
B3a€EMO/IiI0 3 TiIiepuHoM npu yuacTi AT® BigOyBaeThcs peakiis eTepudikaii,
BHACIJIIJIOK YOT'O YTBOPIOETHCSI HEUTPATbHUM JKHUP.

CxeMma B32€M03B’ 13Ky 00MiHY BYIVIeBOAIB, JiliaiB Ta OLIKIB

Byrnesoan

'

[ipoBuHOrpagHa
KHCIIOTa

'

O1ToBa KHCI0Ta

Y
AxTuBHA Koenszum A

OLITOBA |4 I
KHCJI0Ta

- ATD
Aneroourosa OIHOOCHOBHI
Ll _’
KHCJIOTa KETOKHUCIIOTH —\ |
I'ninepun > Kupui < o
S b ipodocdarna
KHCJIOTa

v v

ALl1D Helitpansauii xup

[lopsin 3 yTBOpEHHSIM JIMiAIB 13 BYTJIEBOJIB B OpraHizmMax rigpoOiOHTIB
MiJ] 4ac 3UMOBOIO MEPIOJy, 10 YaCTO CYNPOBOKYETHCS CILIAYKOI, AEMO3UTHI
KUPU MAIOTh 3/IaTHICTh MEPETBOPIOBATUCH HA BYTJIEBO/IH, 1110 BKpail HEOOX1AHO
JUISL TIOKPUTTS EHEPreTUYHUX 3aTrpaT B XOJOJHMM 3uMoBHil uyac. Yepes
LEHTPaJbHY HEPBOBY CHCTEMY 3aJI03M BHYTPIINIHBOI CEKpEIli y BUIIUX TBAPUH
B110yBa€eThCs peryisiiis MeTaboaiuyHux npoiecis. [1ITydyHe BBeIeHHS TOPMOHIB
BUKOPHUCTOBYIOThH JIJISl MIIBUIIEHHS MPOAYKTUBHOCTI B pUOHUX TOCHOAAPCTBAX,
a TakoX [JIi TPUCKOPEHHS TEMIIB 3pOCTaHHS U JOCSTHEHHS BHUCOKOIi
IUIOIFOYOCTI.

VY pub ogHoro Buay, CTaTi, BiKy, CE€30HYy BUJIOBY XIMIUHHMM CKJIaJ M’sica
3QJIEKUTh B1JI YMOB ICHYBaHHS Ta XapuyBaHHS: B pailoHaxX 3 pSACHOIO Ta
JIOCTaTHBLOI0O KOPMOBOIO 0a3010 B OpraHizmMax puO MICTUThCS OUIbIIE >KUPIB,
MEHIIIE BOJIH.

CyTTeBO BIUIMBAE HAa TEMNH 1 PIBEHh HAKOMUYEHHS OUIKIB, JIMiIIB
XIMIYHUN CKJIaJ M’sica y pu0 B Mepioj] HEpeCTy TOMY, IO MIrpaiis, A03piBaHHS
TOHAJI, HEPECT NOTPEOYIOTh BEIMKUX €HEPTEeTUYHUX BUTPAT. Y 3B’SI3KYy 3 LIUM B
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el nmeploJl eK30reHHE XapuyBaHHS y puO 3aMIHIOETHCS HA €HJOTE€HHE, TOMY B
OpraHi3Mi 3Ha4HO 30UTBIIYETHCS BMICT BOJH, B TOM e 4ac 3MEHIIYEThCS BMICT
JMiIB, TPOTEiHIB, M’sica. HepecToBe ronoayBaHHS TaKOX CYIMPOBOIKYETHCA
3MIHOIO CKJIaay OUIKiB, jimimiB, puOonykieinoBux kuciotr (PHK B ikpi mpwu
mpoMy 30uTbIIyeThCS B 1,5 — 2 pasm). [licns HepecToBOTrO TOJOTyBaHHS
HACTYyIa€  TepioJy  BIAHOBICHHS  BTpaT MNpoTeiHiB, JimigiB  (OKpiM
TUXOOKEAHCHKUX JIOCOCIB, SIKi THHYTH ITiJ] 4aC HEPECTY).

Onnak, y pi4HMX pakiB BIITKY M'ICO MICTUTh MEHILE JIMiAIB, HIK
BECHOIO, aji¢ ITJl Y4ac 3MIiHM XITHHOBOTO TOKPOBY (JMHBKH) CIIOCTCPEKCHHS
BUSBWIH, 1[0 M'ICO PAKIB CTAa€ OUIbLI BOASIHUCTUM, 3MEHILYETHCS BMICT OJIKIB 1
JmiaiB. Alle TaKoX BIAMIYEHO, M0 Y PaKOMOAIOHUX CIIOCTEPIraeTbcsl Ha
NPOTA31 BCHOTO iXHBOTO JKUTTS BHCOKHH BMICT Mimi (reMolliaHiHy KpoBi),
BiTamiHiB B1y B,, PP Ta He3aMiHHMX aMIHOKHUCIIOT.

HeoOximHO TakoXX BIJ3HAYUTH, 10 KpOB OUIBIIOCTI TiApOOIOHTIB
BUKOHY€E TPAHCIOPTHY, IUXaIbHY, 3aXHUCHYy, peryaaropHy ¢ynkumii. Kpos
rigpo6ionTiB ckiamae Bix 1 1o 9% macu Tina. CKirag KpoBi TyXKe 3aJIeKUTh Bijl
BIKy, cTari Ta (pi310JI0TIYHOTO CTaHy TriApoOioHTIB. KpoB Takoxk crabinmizye
BOJHEBHI TOKa3HUK cepenoBuma pH 3a paxyHOK MPUCYTHOCTI B HIH
KapOoHaTHUX, (pochaTHUX Ta reMOrI00IHOBUX Oy(EepHUX CUCTEM:

KapbonaTHa cucrema _HCO, 1
NaHCO, 20

docdaTHa cucTema NaH,PO, _1
NaHPO, 4

[emorio0iHOBa crcTEMa [K — He]

OpraHiyHl KUCJIOTH, IO YTBOPIOIOTHCS MpPHU OI0JOrTYHOMY OKHMCIIEHHI
3B’SI3YIOThCA JY>)KHUMU KOMIIOHEHTaMU OydepHUX CHUCTEM, L0 MIATPUMYE
JTyKHO-KHCIOTHY piBHOBary (pH-omrtumywm). B 3anmexxHocTi Bij 30BHIIIHIX Ta
BHYTpIIIHIX (akTOpiB cyTHOCTI pH y rimpoOioHTIB Maii>ke cTaOUIbHE 1 CKIIa/lae
6,6 — 8,2 (maiOumemi 3HaueHHs pH y mactuH4aTto3s10poBux). [l HazeMHUX
TBapWH 3Ha4YeHHs pH 3MIHIOIOTHCS B OUTBII BY3bKUX Mexax 7,2 - 7,95.

B kxpoBi € npoTpomOiH, KWW B MPUCYTHOCTI 10HIB Ca®" ta dbepMeHTiB
TPOMOOKIHA3U YTBOPIOE TPOMOIH, SIKUM B CBOIO 4epry Ji€ Ha (piOpUHOrEH, 110
MPUBOJUTH O YTBOpPEHHS (iOpUHY Ta MOTIM CTa€ AY>K€ UIUIBHUM 1 YTBOPIOE
Tpom0. Llelt mpoiiec 3ropTaHHs KPOB1 MPUCKOPIOETHCS MPUCYTHICTIO BiTaMiny K,
10HIB Ca2+, cienudiyHUMUA TI0O0ymiHaMu. B Toit ke wac B opraHiami €
AHTUKOATYJISTHT KPOBI — TeNapuH, SKWW 3amo0irae 3ropTaHHIO KPOBI MiJ yac
MOIIKOIKECHb.

BaxnuBoto (QyHKIIEIO KpoOB1 TiIpoOIOHTIB € MIiATPUMAHHS CTajJoro
OCMOTHYHOT'O THUCKY, 3HAQY€HHS HOro cTporo crneuudiuyHi s OKPEeMHX TpyIl
riipo610HTIB. Bennunny oCMOTHYHOrO TUCKY KPOB1 XapakTepU3ye TeMiepaTrypa
il 3aMep3aHHs. Yy MOPCHKUX PUO HAWOUIBII HU3BKY TEMIEPATYpy 3aMep3aHHs
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Ma€e KpoB IUIacTUHYATO310poBuX (-1,92-2,44°C). Temmeparypa 3amMep3aHHS
KpOBi [1s HaseMHUX TBapuH ckinagae — 0,56 - 0,63 ° C; g koctucTrx pub BoHA
nopisaroe — 0,66 - 1,12 ° C , npu npoMy TeMIIepaTypa 3aMep3aHHs MOPCHKOI
BOM IpulIu3HO nopisuioe -1,9 - 2,3°C, a npicuoi (piukosoi) -0,02 - 0,03°C.

JIJ1g KO’)KHOTO BUAY pHO ICHYIOTH JIETAJIbHI MEKI OCMOTUYHOTO THCKY, 3a
KM HACTyITae 3aruOeiib OpraHi3aMy TipoOioHTIB abo BiJg reMoiizy KpoBi (B
TIIOTOHIYHOMY PO3YMHI EPUTPOIMTH HA0YXalOTh, a MOTIM JIOTIAIOTHCS ), 200 MPHU
HAJMIDHOMY  VIIUIBHEHHI epUTPOIMTIB (BHACTIOK I1X 3HCBOJHEHHS B
TiMepTOHIYHOMY PO3YHHI).

VY kocTucTtux pud OCMOTUYHUN TUCK PETYIIOETHCS 3MIHOK KOHIEHTpAIlll
B KPOBI €JIEKTPOJIITIB, & Y IUIACTUHYATO350pOBUX PUO Yy CTBOPEHHI HEOOX1THOTO
OCMOTHUYHOTO THUCKY B KpOBI TMpuUHMae ydacTh CEUOBMHA 1 OKCH]
TpUMETUIIaMiHy, 110 MPUCYTHI B KPOB1 aKyJ 1 CKaTiB B 3HAYHIN KUIBKOCTI. Y
CTBOPEHHI OCMOTHYHOTO TUCKY TaKOX OepyTh ydacTh Taki OUIKOBI KOJIOiIU SIK
rJI00YJIIHY 1 aATbOYMIHHU.

[Ipu 3HMKEHH] BMICTY KMCHIO Y BOJIl 10 MEXI1, IIPH SIKIi HE YTBOPIOETHCS
MIHIMaJIbHO HEOOX1JTHO1 KIJIBKOCTI B KpPOB1 OKCHUTEMOIJI001Hy, puba THHE Bif
ac(ikcii. 30UIbIIEHHST TEMIEpPaTypu CYINPOBOIKYETHCS 3MEHIICHHSM BMICTY
KHUCHIO Yy BOJl, II0 OJHOYACHO MPUCKOPIOE OKHUCIIOBAJIbHI MPOIECH 1
30UIBIIYETHCA MOTpPeda OpraHi3My B KHCHI. SIKIIO 30UIBIIEHHS TeMIepaTypu
HAaCTUIbKM 3MEHIIYE€ BMICT KUCHIO Yy BOJI, IO MPUCKOPEHUH 10 MaKCUMyMy
pUTM JHMXaHHS HE KOMIIEHCYE HEIOCTAaTHICTh YTBOPEHHS B  KpOBI1
OKCUTEeMOTJIO0IHY, pUOM TUHYTh TaKOX BiJ] acikcii.

KapOonatHa kucnoTa, 0 YTBOPIOETHCS MMiJl Yac TKAHWUHHOTO JAUXaHHS,
MEPEHOCUTHCS [0 OPraHiB JMXaHHS €PUTPOLUTAMH 1 KPOB’SHOIO ILIa3MOI0. Y
TKaHWHAX, JI€ TapIiaJbHUM THUCK BYTJIEKUCIOTH 30UIBIIIEHUM, BiAOYBA€THCS
HACUYCHHS IUIa3MU BYIJIEKUCIOTOIO, YTBOPEHHS OI1kapOOHATIB, a TaKOX
3B’SI3yBaHHS BYIJIEKUCIIOTH 3 TeMOIIO0IHOM 1 OUIKaMu Ijia3mMu KpoBi. B Takux
pi3HUX (hopMax 3B’S3KYy BYIJIEKHUCIOTAa TPAHCHOPTYETHCA KPOB’IO JI0 OpraHiB
JTUXaHHS, 1€ MapiiaJbHUil THUCK BYTJICKUCIOTH HHU3BKUK 1 BiIOYyBaeThCs il
BUIUIEHHS.

KpoBooOir riipo61oHTIB TICHO MOB'SI3aHUI 3 JUXAHHAM, sIKe 3a0e3neuye
OpraHi3My OKHUCIIOBaJIbHI TMpOILIECH, SKI € HalOulbll e(QEeKTUBHUMH Y
€HEepPreTUYHOMY BiHOIIEHHI. [IOpiBHSAHO 3 HA3€MHUMH TBapUHAMHU T1APOOIOHTH
OUIBIIT YyTIUB1 O KMCHEBOI HenoCTaTHOCTI. OCHOBHUM HKEPEIOM KHUCHIO IS
riApOoOIOHTIB € BOJIa; BMICT KUCHIO Y BOJI1 3HAXOJIUTHCSA y 3BOPOTHIHN 3a7€KHOCT1
BiJI i TeMmepaTypHu.

BwmicT KucHIO y BOJAI HpH OJIHAKOBIM TeMmIlepaTypl 3MEHIIYEThbCS MpHU
30UIBIIIEHH] BMICTY COJIEH 1 OPraHIYHUX PEYOBHH, NPU 30UIbIICHHI TJIUOWHHU 1
T.11. Hanpuknazn, npu ogHAKOBIA TemmepaTypi B MOPCHKIM BOJI MOPIBHSHO 3
MPICHOIO MICTUTHCS Ha 22-25% MeHIIe KHCHIO.
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Y BoaHMX TBapuH OyBa€ BOJIHE auxaHHS (dyepe3 3si0pa 1 mKipy) Ta
noBiTpsiHe  (MPU JOMTOMO31 KHUINEYHHWKY, TUIABAJIBLHOTO MiXypa, JAOIpHHTY Ta
IHIIUX opraHiB). B 3s0pax ra3000MiHHMM amapaToM € 3S0pOBi METIOCTKH, B
eniTeTalbHOMY IIapl SIKUX € Jy’K€ po3rajlyXeHa KanuisipHa cucrema. Yepes
3s10poBHl amapaT 3 OpraHi3My pu0 BHUAAISETHCA 3HAYHA YAaCTHHA KIHIEBHUX
MPOJYKTIB TKAHUHHOI'O OOMIHY.

[IpucyTHicTh y BOAI amiaky, cojed Miai, (eHONIB, KUCIOT, JYTiB Ta
THITUX XIMIYHUX PEUYOBUH. BUKIIMKAE JCHATYPAIII0 OUIKIB 310POBUX MENIOCTOK,
1HAKTUBYE MOBEPXHIO Ta30BOro OOMIHY 1 BUKJIMKA€E 3aru0eib puOM BHACTIIOK
acikcii.

Jlns BUmiB puO, IO MEMIKAIOTh B YHUCTHUX BOJOMMAaX, POJIb IMIKIPSHOTO
JIUXaHHS He3HayHa, a g pul, 1o mnepeOyBalOTh B yMOBax KHCHEBOIO
nedinuTy, BoHA IyXe 3Ha4Ha 1 3a0e3meuye Bin 17 mo 80 % kucHeBoro oOMiHy.
Uepe3 mikipy BIIOYBA€TbCS I1HTEHCHUBHE BHJIAJICHHS MPOJAYKTIB OOMIHY 1
BYIJICKUCIIOTH.

IIpu HegocTaul KUCHIO y BOJ1 puba MOYMHAE 3aXOIUIIOBATH TMOBITPS
potoM. B HalimpocTinioMy BUNIAJKY MOBITPS 3MINIYETHCS B POTOBINA MOPOKHUHI
3 BOJIOIO 1 KHMCEHb IMOTPAILISLE 0 OpraHizmMy uepe3 350pa (y B’IOHIB, IIMITIBOK
MOBITPS MOTPAIUIAE 10 KUIMIEYHUKY, a MOTIM Yepe3 CUCTEMY KamuisipiB KUCEHb
MOTpAIUIs€ B KPOB).

binbmiicte pubd BUKOPUCTOBYE KHUCEHBb TMOBITPSI 4YE€pe3 PO3BUHYTY
KPOBOHOCHO-KAMUISIPHY CUCTEMY, 11O 3HAXOJMTHCS Ha BHYTPILIHIA MOBEPXHI
IJIaBAJIbHOTO MIXypa, KU BUKOHYE B OCHOBHOMY ()YHKI[IO TiAPOCTATUYHOIO
oprana. Kucenb 3 miaBajgbpHOro Mixypa BUKOPUCTOBYETHCSI B OpraHi3mi pud Jjis
MOM’SIKIIIEHHSI KHCHEBO1 HEJIOCTATHOCTI 1 aC()IKCUYHOTO CTaHY.

Po3BUTOK 1 3pocTaHHS TIAPOOIOHTIB TaKOX YK€ 3aleXKUTh BIJ
3a0e3nedeHHss KOpMoBOI0O 0a3or0. KimbkicTh 1K1, 10 HeoOXimHa 1A
MOBHOIIHHOTO ICHYBAaHHS T1POOIOHTIB 3aJIeKUTh Bl ()1310JIOTIYHOTO CTaHY Ta
MOBHOIIHHOCTI XapyyBaHHsA, MpU I1[bOMY HEOOXIJHO CIIiI BpPaxoByBaTH
MOKA3HUK 3aCBOEHHS XK1 :

1 rByraesoxis 17,165 x 0,98 = 16,82 xJIx
1r OuikiB 18,212 x 0,92 = 16,755 x/Ix
1rmmigie 39,565 x0,95 = 37,587 x/lx

JInst miaTpuMaHHST HOPMAJbHOI JKUTTENISUIBHOCTI OPraHi3M IOBHHEH
OTPUMYBATH 3 DKEIO HEOOX1IHY KIIbKICTh OLIKIB, BYTJI€BOIB, JIMIAIB, IPOIIECH
OOMIHY pEUYOBHH MOXYTh HOPMAJIbHO MPOTIKATH TUIBKK TMPU HASIBHOCTI
JIOCTaTHHO1 KUIBKOCT1 BOJY, B MMPUCYTHOCTI KOMILJIEKCY MIHEpaJbHUX PEUYOBHH 1
MpU ONTUMAalbHIN Temneparypi. HeoqMiHHUMH ydYacHHUKaMH MPOIIECIB OOMIHY €
OiosoriuHi Karamizaropu ((GepMEHTH) a TaKoX OI0JOTIYHI aKTHBHI CHOJIYKH —
Ko(pepMeHTH, BITaMiHU, TOPMOHHU.

Po3kpuTTs 3aKOHOMIPHOCTEN MpolleciB OOMIHY PEYOBUH Yy TiIpoOIOHTIB
BIJIKpUBA€ BEJIUKI MOKJIMBOCTI JJIsI 3[1MCHEHHS YIIPABIIHHS IUMHU MPOIIECAMH B
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3 METOI0 1HTeHCHU(]IKAIlll IeIKMUX BOKIMBIMINUX O10JIOTIYHUX sBUII. Hampukian,
MiJ] Yac MTYYHOTO PO3BEJCHHS PUO NUISIXOM MiI00PY BIAMOBIAHUX KOMITO3UIIIN
KOPMIB MO’KHa TIJICUJIIOBATU TEMIIM HAKONMUYEHHS B OpraHi3Mi KOPUCHHX
pedoBuH (KkHpiB, OULIKIB) Ta NPUCKOPIOBATH 30UIBIIEHHS Macu Tina abo
CTUMYJIIOBaTH PO3MHOKEHHS, 30UIbIIYBaTH XUBYYICTh OpraHi3MIB LUISIXOM
BUKOPHUCTAHHS 010710TTYHO aKTUBHUX PEUOBUH.

CyuacHuil piBeHb PO3BUTKY HayKd 1 O10XIMIYHUX METOJIB JOCIIKEHHS
(BUKOpUCTAHHS TEXHOJOT1l MIYEHUX aTOMIB, MOJICKYJISIPHOI CIEKTPOCKOIMII,
PaioCIeKTPOCKOMii 1 T.M.) JO3BOJISIOTH BHWBYATH OIOXIMIYHI MpoIecH Ha
KIITHHHOMY 1 MOJICKYJIIPHOMY PiBHSAX (MOJICKYJIsipHA 010JI0TIs) 1 IIe BiIKPUBAE
BEJIMKI MOJIMBOCTI JJisE OUIbII TJIMOOKOTO MPOHUKHEHHS [0 TAEMHUIb
MPOIIECIB KHUTTS.

6.2 Mojeky/sipHa opraizamiss KJIiTHHH

JInst KUBOTO OpraHi3aMy XapakTepHa TI€BHa 1e€papxis O10JOTTYHUX
MOJIEKYJ, IO BXOJASTh 10 HOro ckianay. Bci GioMoyieKyau 3peiiTor0 MOXOoasiTh
BiI JIy’€ MPOCTUX HU3BKOMOJEKYJSPHUX IMOMEPEIHUKIB, 110 HAIXOASITh B
OpraHi3M 3 HaBKOJHUIIHBOIO CEpPENOBHUINA: BYTIJIEKHCIOrO0 Tra3y, BOJIU W
aTMoc(epHOro azoTy. Y KMBOMY OpraHi3Mi, B3a€MOJIIOYM MIXK COOOI0, BOHU
YTBOPIOIOTh MPOMDKHI crioiyku. OcTaHH1 YTBOPIOIOTH OyjiBenbH1 Onoku. lle
MPOCTI IYKPH, aMIHOKHUCIIOTH, KUPH1 KUCTOTH U 1H.

Hamami 11 OymiBenbHi  OJIOKM — CIIONYYalOThCS OAWMH 3 OJHUM
PI3HOMAHITHUMM KOBAJEHTHUMHM 3B'I3KaMH, YTBOPIOIOYM OLIKH, HYKJIEIHOBI
KHUCJIOTH, nomicaxapuau 1 mimiau. e Bxke makpomonekynu. Ha takomy piBHI
oprasizamii MakpoOMOJEKYJId OO'€IHYIOTBCS 3a  JIOTIOMOTOI  CIIaOKMX
KOBAJICHTHUX CHJI y HAJIMOJIEKYJIApHI KoMmIuiekcu. [le pubocomu (KoMIUIEKCH
HYKJICTHOBUX KHCJIOT 3 Oinkamu), (EpMEHTHI KOMILICKCH 1 CKOPOYYBajbHI
CUCTEMH.

Ha BumomMy, yxe KIITHHHOMY PpIiBHI OpraHizaiii, HaJMOJICKYJISpHI
KOMILIEKCH 00'€THYIOThCS B KJIIITUHHI OpPTraHeNH siipa, MITOXOHAPil, MeMOpaHu,
Mio(iOpunu 1 T.n. OTOYEHI KIITUHHOK MEMOpPAaHOI0, OPraHelid YTBOPIOIOTH
KIiTUHY. OCHOBHI Kiacu O10MOJEKYJ Yy KIITHUHAX 1 B OpPraHi3mi B ILIUIOMY €
JOCHTh BEIUKMMH MoJjekyiaamu. Lle Oinku, mykieinosi kuciaoru (JIHK, PHK,
moJIicaxapyau, Jimian).

Mix OulkamMud 1 HYKIETHOBUMH KHCIIOTaMH, 3 OIHOTO OOKY,
roJicaxapuiamMu 1 JIMiJaMu — 3 1HIIIOTO, ICHYIOTh CYTT€B1 BIAMIHHOCTI. Bijku 1
HYKJICTHOBI KHCJIOTH — iH(popmariiiHi monekynu. binku moOymoBani 3 20
OymiBeIbHUX OJIOKIB (aMIHOKHCIIOT), pO3TAllIOBAHUX Y TiM YW IHININA JIHIAHIHA
MOCII0BHOCTI. HyKIJIE€THOBI KHCIIOTH Yy BCIX OpraHi3MiB, MOJIOHO 10 O1IKIB,
YTBOPIOIOTH JOBI1 JIAHLIIOTH 3 YOTHPHOX THUIIB HYKICOTUAIB y pi3HIN
MOCJI1I0OBHOCTI.
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KoxHuil 610K 1 KO>KHA HYKJIETHOBA KUCJIOTa HECYTh MEBHY 1H(OpMaIito,
3aKOJI0BaHy B MOCIIAOBHOCTI OYJIBEIBbHUX OJIOKIB. Y BCIX KJIITMHAX OUIKH 1
HYKJIETHOB1 KUCJIOTH BUKOHYIOTB OJIHI U T1 X (PyHKIIII.

JIHK 306epirae renetuuny iHdopmanito, pizHoManiTHi Tunu PHK
CIPUSIOTH ii peanizallii B mpoiecax 010CHHTe3y OUIKIB. 3a JOMOMOIOK0 OCTaHHIX
peanizyeTbesi TeHeTUYHA 1H(hOpMaIlis.

MouJieky/JisipHa Oprasizaunis KJIiTHHHU

KNITAHA

!

Anpo
miToxoHapl!
Opravenu miodbiGpunu

?

HagmonexkynapH :’:g:c%':::l el
KomnneKcH CKOpOHYBaNbHI CHCTEMM

I ‘ MNonicas
MaKpoMoneKynu Hyxknelkosl Ninlgw
(Morf. M, 10’ .‘1'05 ) KMenoT Binkt xapuau
ByplsenbH| MoHoHyKneo- Amixo- Mpocrl Lﬂ:&pm'
6noku ™AK KMCnoTH UyKpu KUCNOTH
(Mon. M, 100-350)
NpombxH Pu6oaa, kapbo- 0L-KBTO- doconipy- Auerar
Cnonyku molndocdar KMCNOTH Bart, Manar manowar
(mon, M, 50-250)

HuaskoMoneKkynApH| T T

nonepeaHukM, Wo

HAAXOAATD 3 HABKONWWHLOTO
copeaoBMLIa

(mon, M. 18-44)

CO, H0, N,
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[Tomicaxapuam  CKIagarOTBCI 3  BEIHMKOI  KITBKOCTI  OJTHAKOBHX
OyZaiBenbHUX OJOKIB TUIBKM OJHOrO THUIY, a caMe€ LYKpYy IIIOKO3H. ToMy BOHH
HE MOXYThb HECTH 3aKOJOBaHy TI€HETHYHY i1H(popMalito. BoHM BHKOHYIOTH B
ocHOBHOMY 1B1 ¢yHKIi. OAHI 3 HUX, HAIPUKJIIAJ, KPOXMaJlb, SIBISIOTH COOOIO
pi3H1 GopMH 3amacHOro 'MajJbHOro", IO Jal0Th KIITUHI eHeprito. IHmil,
HaAIPUKJIaJ, LEI0103a, BUKOPUCTOBYIOTHCS K OyAIBENbHHUI Marepian KIITHH.
Jlinmigu, 10 SKUX HalekaTh >KUPU 1 )KUPOTMOJIOHI pEYOBUHH, BUKOHYIOTH POJIb
OCHOBHUX CTPYKTYPHUX KOMIIOHEHTIB MeMOpaH, a TaKOX CIyXKaTh K 3amacHa
dbopma "mampHoro". Bonm, sk 1 momicaxapuau, He € iHMOpMaUiHUMU
MOJICKYJIaMH, OCKIJIbKM MOOYJAOBaHI TIIBKH 3 JABOX KOMIIOHEHTIB (TUIIIEpUH 1
BHUIII1 )KUPHI KUCIOTH

Pi3HOMAaHITHICTB 1 CKIAAHICTh O10XIMIYHHX MPOIIECIB, K1 BiIOYBAIOTHCA
npu OOMiIHI PEYOBMH, yYacTh LMX MpOIEcax PI3HUX OpraHiB Ta TKaHUH
noTpedye HAABHOCTI B OpraHi3mMi €IUHOI CHUCTEMH YIPABIIHHS I[UMHU
MPOLIECAMH.

B opranizmax TBapuH LIEHTpajibHa HEPBOBAa CHCTEMa BIAIrpae Beayuyy
pOJib B PEryiioBaHHI mporeciB oOMiHy. CXeMaTH4HO MpOLEeC PeryItoBaHHS
3MIMCHIOETHCS HACTYMHUM NUIAXOM. B yciX TKaHMHAaX Ta OpraHax po3MilieHa
BEJIMKA KUIbKICTh PELENTOPIB, sKi 1HHOPMYIOTh [IEHTPaJIbHYy HEPBOBY CHUCTEMY
npo ctad oOMinHux npoieciB. [IIHC oxepkaBiu iHpopmalliiuuii curuai, yepes
nepudepuyHy HEpPBOBY CHUCTEMY HampaBisie HEOOXIAHUM IMOYIBC Yy
BIIMOBIIHUN OpraH YW TKaHUHY, SKI 3a0€3MeuyloTh HOPMalbHUN pPIBEHb
OOMiHY.

Kinacuunum  npukinagoM TakOrO  PETyNIOBaHHSA €  3a0e3MeueHHS
CTaOUILHOTO PIBHS BMICTY LYKpY B KpoBl. Ha 1HI ueTBepTOro cepieBoro
IUTyHOYKa € Tpyma HepBOBHX KIITHH (iHOpMaTOpiB), IyXe UYTIUBHX JIO
KOHIICHTPAII1i TJIFOKO3HU B KPOBI.

[Ipu camomy HaliMEHIIOMY 3MEHILIEHHI BMICTy Lykpy B Kposi I[HC,
oJepxaBilid 1H(OpMaIlilo, HampaBisie HEPBOBI IMIYJIbCH [0 HAAHUPKOBOI
3aJ103M, BUKJIMKAIOYHU MPU 1IbOMY MOCHJICHHS BUIUICHHS TOPMOHY aJpCHAIIHY.
AJZlpeHalIiH JocATae MEY1HKH, 1€ TMTOCUITIOETHCS PO3Maa TIIKOTEHY /10 TJIIOKO3H,
SKa MOTPAIUISIE B KPOB 1 MIJIBUILYE 0 HOPMAIBHOTO BMICTY B Hil TJIFOKO3H.

Takum yunoMm, [THC dyepe3 BIAMOBIIHI 3aJ103M BHYTPIIIHBOI CEKpeLil
peryyroe Xii TMpoleciB B opraHi3mi. Taka 3aragpHa cXxeMa TOPMOHAJBHOT
peryJsiiii oOMiHY pEUYOBHUH B OpraHi3Mi.

[Ipouiecu OOMIHY pEUOBHMH MOHA PEryJllOBaTH IUIAXOM IITYYHOTO
BBEJICHHS OKPEMHX TOPMOHIB B opraHizm. Lleii mpuiioM 3HaXOIUTh MIUPOKE
3aCTOCYBaHHS MpHU NpoQUIAKTHUIIL Ta JIIKyBaHHI Py 3aXBOPIOBaHb, a TAKOXK JJIsI
MiJIBUIICHHS TPOJAYKTHBHOCTI pUOHMITBA (IIABUIICHHS TEMITIB POCTY,
JTOCSATHEHHS TUIOIF0YO0CTI, 301TBIIEHHS PEIPOyKTUBHOCTI Ta iHIIIE).
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SIK BIIOMO, JKUTTEISUIBHICTD JTF000T0 OpPraHi3My HEPO3PUBHO MOB’sI3aHA 3
HABKOJIMIIIHIM CEPEJOBUIIEM: >KUBUM OpraHiaMam NOTpiOHI KHCEHb, BOJa,
MOKMBHI PEYOBHHH, MiHEpaJIbHI COJIl, BITAMIHHM Ta 1HIIIE.

Opraniudi Ta MiHEpaJbHI PEYOBUHH, SIKI MOCTYMAaIOTh B OpraHizM 13
30BHIIIHBOTO CEPE/IOBUINA, MPUNMAIOTh YUaCTh B CUHTE31 CKJIAJIOBUX YaCTUH Ta
CTPYKTYpHUX €JIEMEHTIB TKaHWH (acuminsmis). B Toil ke Wac B opraizmi
B110yBalOThCA Mpoliecu aAucuMusiii. KiHieBl npoyKTu po3naay BUBOISATHCS 13
OpraHi3aMy B 30BHiIIHE cepeaoBuine. lleld mocTiiiHUIT OOMIH PEYOBUH MIXK
OpraHi3MOM Ta 30BHIIIHIM CEPEIOBHUIIEM € XapaKTEPHOI 03HAKOIO JKUTTSI.

Po3kpuTTsi 3aKOHOMIpPHOCTEW TMpoOIEciB OOMIHY BIJIKPUBA€ BEJHUKI
MOXJIMBOCTI JIJISl YNPABIIIHHS IMMU MPOLECAMHU 3 METOI IHTeHCH(IKAIi psiay
BAXKJIMBUX OI10JOT1YHMX SBUII MHPHU IITYYHOMY PO3BEJIECHHI puO, MOJIOCKIB,
PaKoOmOMI0OHUX Ta 1HIIMX T'1APOOIOHTIB.
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