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HNPEAUCJIIOBHUE

Bruoxumus — pyHIaMeHTaNIbHAs HayKa, H3y4Jaroliasi XMMUYEeCKUI COCTaB U CBOM-
CTBa BEIECTB, COCTABIISIOIINX JKUBbIE CUCTEMBI, UX B3aUMOINPEBPAICHUS B MTPOIIECCE
MeTabonn3Ma, a TaKXKe PoJib OOMEHHBIX TPOLIECCOB B (DYHKIIMOHUPOBAHUH PA3IHYHBIX
OpraHoOB M TKaHE! B HOpPME U ITPH TATOJIOTHH.

[IpenonaBanue Kypca OMOXUMUM OYIyIINM HH)KEHEpaM — CIielHajIrucTaM B 00J1acTu
pa3paboOTKH U OOCITY)KUBAaHUS CJIOKHON METUIMHCKON TEXHUKHU — UMEET CBOCH I1EJIbIO
(dhopMupoBaHUEe y HUX TPABUIILHOTO TOHUMaHWSI 3aKOHOMEPHOCTEH (YHKITMOHUPOBAHUS
XKHUBOH mpupozbl. ONHAKO B HACTOSIIIEE BPeMs yUeOHOH JTUTepaTypbl, OpHEHTHPOBAH-
HOW Ha JIAaHHYIO KaTerOpHIO CTYIEHTOB, HepocTatouHo. [Ipeanaraemoe yueOHOE 1mMOco-
Ove TpoJo/IKaeT MUKI yYeOHBIX MaTepHajoB IO OCHOBAM OMOXMMHH JJIsl CTYIICHTOB
(DUBUKO-TEXHOIOT U ECKOTO MHCTUTYTA.

Bonpocel 015 nposepku yceoenus mamepuaid OpUSHTUPYIOT CTYIEHTOB IPH Cca-
MOCTOSITEJIbHON pabore ¢ auTepaTypoi. Bropoit ¢hopMoii caMocTosTeNnbHON padboThI
SIBIISICTCSI BBITIOJTHEHUE NUCbMEHHO20 3A0aHUs, KOTOPOE BKIIOYACT 3aJa4ul ISl Mpo-
BEpKH ycBOeHUS MaTepuaa. [1o Kax0i Teme MpakTHYecKUX 3aHATUH pa3paboraH mec-
Moeblil KOHMPOIb 3HAHUL, KOTOPBIA MO YCMOTPEHHIO MPENOAaBaTeIsI MOXKET OBITh
MPOBEIEH KaK B PEKUME «BXOJHOT0» KOHTPOJIS, TAK U 10 OKOHYAHUH U3yUCHHSI TEMBI.
K xaxmoif TeMe puBeeH TUIIOBOW BapHUaHT TECTOBOT'O KOHTPOJISL.



Pazmen 1
OEPMEHTDBI

1.1. O0mas xapakTepucTuKa pepMeHTOB

depMmenThl — 310 crienuduUecKre OCNKH, KOTOPBIE ISHCTBYIOT KaK KaTalan3aTophbl

B OMOJIOTMYECKUX CUCTEMAX.

SIBnsisich BelecTBaMu OSITKOBOW MPUPOJIBI, HepMEHTHI 001a1al0T BCEMU CBOHCTBA-

MU OEJIKOB:

— UMCIOT HECKOJIBKO ypOBHeI\/'I OopraHu3aliii MaKpOMOJICKYJI, IOATBCPIKACHHBIX JaH-

HBIMH PEHTT€HOCTPYKTYPHOT'O aHAJIN34;

— MO00HO PaCTBOPUMBIM OelikaM, 00pa3yroT KOJJIOUIAHBIC PAaCTBOPHI;

— AarOT MOJIOKUTEIIbHBIC IBETHBIC PCAKIIUN Ha 6eJ'IKI/I;

— SABJISIFOTCS aM(i)OTepHBIMI/I COCOUHCHHU MM

— CKJIOHHBEI K ACHATypalun 1oa BJIUIHUEM TEX KE q)aKTOpOB: TEMIICPATYpPhbI, U3MC-
HeHul pH, nefcTBUS coel TSKEIbIX METaUIoB, (pU3nYecKuX (HakTopoB (YIbTpa3ByKa,

MOHM3UPYIOIIETro N3TYYEeHUS U T. 11.):

— (hepMeHTBI, KaK U OCIIKU, IPH THIPOIN3E PACIaal0TCs 10 AMUHOKHUCIIOT.

B ommure or apyrux 6enkoB, hepMeHThI 00JIaIatoT KaTaTUTHICCKONH aKTUBHOCTBIO.
[Ipu sToM, 0Oanast cBOMCTBAMY, MPUCYIIMMH HEOPTaHUYECKHM KaTallu3aTopaM, OHH
CYIIECTBEHHO OTJIMYAIOTCSI OT HUX PSIIOM CBOWCTB (Tabm. 1).

Tabauma 1

CXO}ICTBa U PA3IHIHUA KaTATHTHICCKOIr 0 I[eﬁCTBHﬂ (l)epMEHTOB
U HEOPraHNIE€CKUX KaTAJTU3aTOPOB

CxojcTBa

Paznuuus

yCKOpHIOT TOJIBKO TEpMOAUHaAMH4YCCKHU BO3-
MOXHBIC pCaKIn

JeiictBytor B Msrkux ycnousix (1 = 36-37 °C)

B ciydae 00paTHMBIX peakiuil YCKOPSIIOT U Ipsi-
MYI0 U OOpaTHYIO peakiuu

D¢ dexruBHOCTD AeHCTBUS 3aBUCHT OT pH

LIyBCTBI/ITe.]'II)HLI K aKTUBaToOpam H I/IHFI/I6I/ITOpaM

TepmonaduIBHOCTD

JIeHCTBYIOT B MaJbIX KOIUYECTBAX

Bricokas CHCL[I/I(I)I/I‘{HOCTL

JlelicTBue GepMEHTOB B OpPraHU3ME PETYIHPY-
eTcs

[Ivpokuil nrana3oH KaTAIUTHYECKOro JAEUCTBUS

Beoicokast 3 GpeKTUBHOCTD JeicTBUS



VYdenue o pepMeHTax BBIACICHO B CAMOCTOSTEIBHYIO HAYKY — SH3UMOJIOTHI0. Tep-
MUH «9H3UM» (OT T'ped. en zyme — B JPOXKIKAX) TaK XKe, Kak U «pepmenT» (or nar. fer-
mentum — 3aKBacKa), O3Ha4aeT MPOLIECC, CBA3aHHBIN C BBIACIEHHEM T'a30B, OpPOKEHUEM.

1.2. Jloxkaau3auusi GpepMeHTOB B OPraHusMe

(-DepMeHTBI 110 JIOKaJIM3alluu U (I)yHKHI/IOHEUIBHOCTI/I ACIIAT Ha TpU I'PyNIIbL:

I — obme GpepmeHTHl (YHUBEPCATBHBIC);

II — opranocnenuduueckue;

III — opranennocnenuduyeckue.

Oo6mue hepMeHTH 00HAPYKUBAIOTCS IPAKTHIECKU BO BCEX KJIETKaX, 0OecrednBa-
TOT )KU3HCACATCIIbHOCTD KJIICTKH, KaTaJIM3UPYs PCaKINN 61/IOCI/IHT633 6eJ'IKa, HYKJICMHOBBIX
KHUCIIOT, 00pa3oBaHue OMOMEMOpaH M OCHOBHBIX KJIETOYHBIX OpraHesu, sHeprooomMeH. O0-
e pepMeHTHI pa3HbIX TKAaHEH U OpPraHoB, TEM HE MEHEe, OTIMYAIOTCSI IO aKTUBHOCTH.

@DepMEHTBI, CBOMCTBEHHBIE TOINBKO WJIM IPEUMYIIECTBEHHO ONPEAEICHHOMY Opra-
HY WM TKaHH, Ha3bIBAIOTCS opraHocnenuduyeckumu. B nedenn — 3To aprunasa, yp-
OKMHa3a, TUCTH/Ia3a, Y-IIIyTaMuiITpancdepasa, anaHnHaMHHOTpaHCcepasza, COpOrTON-
neruaporenasa. OpraHocnenuguueckuM (pepMEeHTOM MOYEK U KOCTHON TKAaHU SIBJISCT-
cs mennovHast hocdarasa, mpencTaTeabHOM JKene3bl — kucias Gocdarasa, momkeny04-
HOH — oi-amMuIiasa 1 JuIasa.

BuyTpu kiterku (epMeHTHI pacipeliefeHbl Takke HepapHoMepHO. OnHu (hepMeH-
Thbl HAXOAATCA B KOJNIOUHO-PACTBOPCHHOM COCTOSITHHUU B TUTO30JIC, IPYTr€ BMOHTUPOBA-
HBI B KJICTOYHBIE OpPTaHEIUTbl (CTPYKTYpUPOBAHHOE COCTOsIHHE). PasHbIM opraHeiiam
KJIIETKH TIPUCYIII crierudraecknii Habop hepMEHTOB, KOTOPBIE OMPECISIIOT MX (DYHKITUH:

— KJICTOUHast MeMOpaHa: 1esiouHast gocdarasa, ageHuiarimiiaza, K'-Na'-ATd-aza;

—UTorIazMa: pepMEHTHI TIIMKOIN3a, IEHTO3HOTO IIHKJIA;

— MHUKPOCOMBI: ()epMEHTBI, 00ECTICUNBAIOIINE THIPOKCHINPOBAHHE;

— pubocoMBI: (pepMEHTHI, 0OCCIICUMBAIOIIIME CHHTE3 OClKa;

— JIM30COMBI: THIIPOTUTHUYECKHAE (DEPMEHTHI,

— MHUTOXOHJIPHH: (PEPMEHTHI IIUKIIA TPUKAPOOHOBBIX KHUCJIOT U OKHCIUTEIHLHOI'O
(dhochoprmpoBaHus;

— SAPO KJIETKH: pepMenTh, obecrieunBatonme cuates PHK n JIHK;

— sapeiko: JIHK-3asucumas PHK-nonmumepasa.

B kJieTke cyIecTByrOT OTCEKH (KOMIIAPTMEHTHI ), KOTOpBIE, OTIIHYasich HabopoM dep-
MEHTOB, OTJIMYAIOTCS M METabOIM3MOM (KOMIIApTMEHTAIM3AIMs METa0onu3Ma).

Omnpenenenre B Ia3Me I CBIBOPOTKE KPOBH AKTUBHOCTH OPTaHO- UITH OpTraHe-
Jioctien(puIecKux (PEPMEHTOB IIMPOKO MCIIONB3YETCS B KIMHMYECKOH JIMArHOCTHKE.
VBenuueHne akTUBHOCTH ()EPMEHTOB B IIa3Me (CHIBOPOTKE) KPOBHU CBSI3aHO MPEXKIIE
BCEro C IUTOJIN30M (T. €. TIOBBIIICHUEM MPOHHUIIAEMOCTH OMOMEMOpaH WM HEKPO30M
KJIIETKH) M BBIXOZIOM (DEPMEHTOB B KpOBsIHOE pycio. [Ipu 3TOM akTHBHOCTH (pepMEHTOB
B MOBPEKJICHHOM OpraHe YMEHBIIAETCS, a B TUIa3Me UJIH CHIBOPOTKE KPOBH BO3PACTAET.
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1.3. Ctpoenue ¢pepMeHTOB

B nipupose CyIiecTByIOT Kak MPOCThIC, TaK U CIOKHBIC epMeHTHI. [lepBbie 11emn-
KOM TIPEICTaBJICHBI IOJIUIICIITH IHBIMU LISTISIMH U TPU FHAPOIM3E PACIaIaloTCsl HCKITIO-
YUTEIBHO HA aMUHOKHCIIOTHI. BOJIBIIMHCTBO IPUPOAHBIX (PEPMEHTOB OTHOCSITCS K CJIOXK-
HBIM O€JIKaM, CoJlepKaIliM, TOMUMO MOIUIICIITUIHBIX 1IEMeH, KaKoH-TH00 HEeOSTKOBBIH
KOMITOHEHT — KohepMeHT uiin koakrop. B iureparype CyliecTBYIOT pa3indHbie TPaK-
TOBKH 3THUX TEPMHHOB. MBI MPUACPKUBACMCSI TOUYKHM 3PEHHsI, COIJIACHO KOTOPOH KO-
(dbepMeHT — HeOeNIKOBasl YacTh CIIOXKHOIO (hepMEHTa, SIBJISIOIIASCS OPraHUYeCKUM Be-
IIECTBOM, KO(aKTOp — HEOPTaHUICCKHM.

Kodakropamu yarie Bcero Ciykar HOHbI METAJUIOB: XKeje3a, MEIAH, IMHKA U Jp.
Kogakropsl HeOOXOUMBI JUISI TPOSIBIICHUS KATAIMTUYECKON aKTUBHOCTH MHOTHX
(bepMeHTOoB.

MHorue KohepMEHTBI SBJSIOTCS MPOU3BOAHBIMU BOIOPACTBOPUMBIX BUTAMHHOB

(tabm. 2).

Tab6auma 2

KO(l)epMeHTI)I, NMpPoOU3BOIHbIC BUTAMHUHOB

ButaMuHbl KodepMeHThI
PP (HukoTHHOBasi KUCIIOTA) HAI", HAA®
B2 (pubodnasun) DALl, PMH
B6 (mupunokcainb) IMupunokcansdochar
B1 (Tmamumn) Tuamuunupogocdar
B9 (donuesas kucnora) TerparuapodonueBas Kuciora
B12 (unanokoGanamuH) KobGanamuHbl

MOKHO BBIJIETUTH TPH TPYIITBI KOPEPMEHTOB!

— IPUHUMAIOIIHE YIaCTHE B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuusix: (HAJL'/
HAH,, HAI®/HAI®H,, ®PAJI/PAJIH,, KoQ);

— NPUHUMAOIIME YYaCTHE B TIPEHOCE AaTOMHBIX I'PYIII: TUpHa0Kcaibdocdat (rie-
PEHOC aMUHOTPYTIIT), OMOTHH (TIEPEHOC TNOKCHIA YIIIepo/ia), TETparuapodonreBast K1c-
noTa (TIepeHoC METHIILHBIX M APYTHX OAHOYTIIEPOAHBIX IPYIIN);

— NPUHHUMAIOIIME YUACTHE B PEaKIUsIX CHUHTE3a, U30MEPU3AllU U PACIICIIICHHS:
TruaMuHIupodochat (ekapOOKCUITMPOBAHNE KETOKUCIIOT), KOAH3UM A (/11 aKTHBALlUU
KUPHBIX KHCIIOT).

Hexoropsie kohepmenTsl (PMH, @A/, nupupokcanbhocdar) cTabMiIbHO CBSI3aHbI
¢ pepMEHTOM, M X MOKHO pACCMaTPHUBATh KaK YacTh aKTMBHOTO IieHTpa. Jpyrue Ko-
¢depmentsl (HAJL", HAI®', KoA) B yCIIOBUSIX KMBOW KJICTKU CBSI3BIBAIOTCS C aKTHB-
HBIM IICHTPOM TOJBKO B MOMEHT peakiuu. B 3Tom oHu cxoiHbI ¢ cyOcTpaTamu ¢epmeH-
ToB. Eciiu B Xoze peakiu KopepMeHT TpeTeprieBacT XUMHICCKHE U3MEHEHHSL, TTPSIMO
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MPOTHUBOIIONIOXKHBIC TIPOUCXOMSIIMM B CyOCTpaTe, TO Takue KopepMeHThI MOXHO pac-
CMaTpHBaTh KaK BTOPOI cyOcTpaT Mtk KocyocTpart. boree Toro, mHOTIa UMEHHO MpeBpa-
nieHus kKodepMeHTa UMeloT (pU3noIornieckoe 3HaueHue, Harmpumep, oOpazoBaHUE
HAJIH, B ITK u ero okucienue B JbIXaTeNbHON LIETIH.

1.3.1. AKTUBHBIN LIeHTP (epMEHTOB

depMeHTHI XapaKTepU3YIOTCs HAJIMYHEM CIICIM(PHUECKUX IIEHTPOB KaTanu3a. Ak-
TUBHBIA LEHTP — ATO YacTh MOJIEKYJbI (hepMeHTa, KOTopas crieln(huIeckn B3auMOIeH-
CTBYET € CYOCTpaTOM U MPUHUMAET HEMOCPEACTBEHHOE YIacTHE B KaTan3e. AKTUBHBIN
LEHTP, KaK MPaBUIIO, HAXOMUTCS HE Ha MIOBEPXHOCTH MOJICKYIIbI ()EPMEHTA, a B Y3KOM
rupohoOHOM yITyOsieHUH (HUILIE), 9TO OJIaroNprsTCTBYET CO3MAaHHUIO BEICOKOW KOHIICHT-
pammu cyocrpara (puc. 1). AKTUBHBIC HEHTPBI (EPMEHTOB (POPMUPYIOTCS Ha YPOBHE
TPETUYHOU CTPYKTYpHI. JIF0ObIC BO3ACHCTBUS, IPUBOISIIME K JICHATYPALIUH, T. €. Hapy-
HICHUIO TPETUYHOMN CTPYKTYPBI, TPUBOJIAT K Pa3pyLIEHUIO CTPYKTYPhI aKTUBHOTO I[EHT-
pa U, COOTBETCTBEHHO, K MOTepe (PepMEHTOM KaTaIMTHYCCKUX CBOMCTB.

B akTHBHOM IIEHTpE YCIOBHO MOYKHO BBIJICTIUTH JBA y4acTKa: CyOCTpaTCBSI3bIBAIO-
MUK y9acToK (KOHTAaKTHAs IUIOMIA/Ka ), KOTOPBI o0ecrieunBaer criennuyeckoe KOMII-
JIeMEHTapHOE CBSI3bIBaHUE CyOCTpaTa, 1 COOCTBEHHO KATAIMTHYECKUH LIEHT], HEIOCPe/-
CTBEHHO BCTYMAIOIIUH B XMMHUYECKOE B3aUMOJICHCTBHE ¢ CyOCTpaToM. B akTuUBHBIH
HEHTp (QepMEeHTa YacTO BXOAUT YYAaCTOK JIIsl CBSI3BIBAHUS KO(paKTOpa.

BonbImmHCTBO CyOCTpaToB COSAMHSETCS C AKTHBHBIM IIEHTPOM B HECKOJIILKUAX TOY-
Kax. brmaromapst aTomy Morekyma cydcTpara CBS3bIBACTCSI C AKTHBHBIM IICHTPOM €/IMH-
CTBEHHO BO3MOXKHBIM CIIOCOOOM, 4TO OoOecIieunBaeT W30MPATENbHOCTh AallbHEHIITIX
XUMHUYECKHX ITPEBPALLECHUI.

Riss Riga Rigs

Y/

Puc. 1. AxruBHeIi neHTp depmenta (cxema o Manepy u Kopaecy):

TEMHBIEC I10JIOChI — Y4aCTKU HOHHHGHTHHHOﬁ nemnu (I)epMeHTa; R — aMHHOKHCIIOTHBIE OCTaTKU U KX TIOPAAKOBBIC
Homepa (¢ N-koHma) [em.: 1, ¢. 123]
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1.3.2. Ajutocteprueckue HeHTPHI (pepMeHTOB

VY rpymibl peryasTopHbIX (PEPMEHTOB ITOMHMO aKTHBHOTO LIEHTPa, B MOJIeKyIie dep-
MEHTa MOYKET IMPUCYTCTBOBATh TAKXKE aJUIOCTEPHUCCKHM IIEHTP MJIU LEHTPHI (OT Tped.
allos — npyroi u steros — NPOCTPAHCTBEHHBIN, CTPYKTYPHBIHN ), KOTOPBIC HAXOIATCS 3a IIpe-
JieJIaMH aKTUBHOTO IIeHTpa. K amiocTepruieckoMy IIEHTPY MOTYT MIPUCOSTUHSATHCS MOJIe-
KyJIbl MOIYJIATOPOB (AaKTUBATOPOB MJIM UHTHOUTOPOB), PETYIUPYIOIINE aKTUBHOCTD (hep-
MeHTOB. [IpricoeniHeHne MOIYIISITOPa K aJUIOCTEPUIECKOMY LIEHTPY H3MEHseT KOH (op-
MallMi0 MOJIEKY/Ibl (PepMEHTa M, COOTBETCTBEHHO, KOH(PUTYPALIMI0 aKTUBHOTO IICHTpA,
BBI3bIBas IIOBBIIICHNE NI CHIYKEHUE aKTUBHOCTH (pepMeHTa (puc. 2).

@ 2

&

Puc. 2. CxemaTnueckoe n300pakeHre aluioCTepUIecKoro hepMeHTa,
COCTOSIIETO U3 JIBYX IPOTOMEPOB:

S — cyberpar; M| — MOIMGUKATOp, CBA3BIBAIOIIMICS B AKTUBHOM LIEHTPE; M, — 5 deKTop, CBa3bIBarOIMACS
B aJJIOCTEPUYECKOM IeHTpe [cM.: 1, ¢. 126]

AJIocTepHUecKre IEHTPBhl U3BECTHBI JIAJIeKo He Y Kaxkaoro ¢epmenta. OObIUYHO
OHU TpUcyy pepmMeHTam, 00NaJaroMM YeTBEPTHYHON CTPYKTYPOH, KOTOpBIE Jierye Mmoji-
JIAI0TCSl BECOMBIM KOH(OPMAIMOHHBIM TiepecTpoiikam. Y (epMeHTa MOXKeT ObITh He-
CKOJIBKO Pa3HbIX aJJIOCTEPHUECKUX LEHTPOB. biaromapst nx n30uparenbHOCTH, aKTHB-
HOCTh (pepMEHTa MO-Pa3HOMY MEHSETCSI MOJ] JSHCTBUEM Pa3IHYHBIX MOIYJSTOPOB.

1.4. U30¢epMeHTHI

NzodepmMeHTHI — 3TO MHOXKECTBEHHBIE (OPMBI (pepMeHTa, KaTaTH3uPYIOIIHE OJHU
1 TE K€ PEaKIIH, HO OTJINYAIOIIHECS 10 (PU3HUECKUM U XUMUYECKUM CBOHCTBaM (Cpoi-
CTBO K CyOCTpary, CKOPOCTh KaTalu3upyeMOi peakIiu, MeKTpodoperndeckas oaBrukK-
HOCTb, Pa3JInyHasi 9yBCTBUTEIBHOCTh K MHTHOMTOPaM M aKTUBATOPaM, TEPMOCTAOMITb-
HOCTBh, onTuMyM pH).
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B kauecTBe mpuMepa MOXKHO paccMoOTperh Jiakraraeruaporenasy (JIAIY) — dep-
MEHT, KaTATH3UPYIOMINH 00paTUMYIO PEaKIIHIO:

HALI' HAJIH,
JIIr

JlakraT IIupysat

O1oT EepMEHT CYyIIECTBYET B BUIEC 5 M30(OpM, Kakaas U3 KOTOPBIX COCTOMT
u3 4 nporomepos (cyobeaunuil) aByx tumos (M u H). M3odepmentst JIIAT paznugaror-
Csl Ha YpOBHE ueTBepTHYHOM cTpykTypsl: JIIAI', — 4H; JIAT, — 3HIM; JIT', — 2H2M;
JIAT, — TH3M; JIAT — 4M. Tonunentuausie nenu H- u M-Tuna UMErOT 0IMHAKOBYO
MOJIEKYIISIPHYIO MacCy, HO B COCTaBe MEPBBIX MPeo0IIaIatoT TMKapOOHOBbIE AMUHOKHC-
JIOTBI, MIOCIICTHUX — THAMHUHOKHCIIOTHI, T0O3TOMY OHH HECYT Pa3HbIi 3apsiji U MOT'YT ObITh
paszeeHbl METOIOM 3JiekTpodopesa. O0o3HaueHHE H30()OPM MPUHSITO B COOTBETCTBUU
C UX MOABHXHOCTHIO K aHoxmy (puc. 3).

B nporiecce MHAUBUYaTIBHOTO Pa3BUTHS OpraHU3Ma MPOUCXOIUT U3MEHEHHE CO-
NepKanus M30(pOopM B TOH WJIM MHOU TKaHu. Y 3aposkiua npeobnanaror JIAT, n JIIT ..
[Tocie poxieHUs MPOUCXOAUT U3MEHEHHE CONIEPIKAaHUS U30()OPM B HEKOTOPBIX TKAHSIX.
B muokapne, HaanmoyeyHuKax, riae JOMUHEPYET a>spoOHbId 00MeH, npeobnanaror JIIT
u JIIT,. B Tkansx, rae coxpanuiics anaspoOHbIii oomeH, npeobmaaaror JIIAT, n JIAT
(ckemerHast MycKyJaTypa, MEUYCHbD ).

@
A
e, R W
JAr, w—— - — ——
JIAT, — eonam PEEEA EITEZE
Crapt
AT, G5 K35
Cepaue  Ilouku IleyeHp Mblmiibt ©

Puc. 3. Pactipenenenue u oTHOCHTENbHBIE KonuecTBa n3odepmentoB JI/II' B pa3nuyHbIX opraHax.
DKCTpaKThl HAHECEHBI Ha JIMHUIO, OTMEYEHHYIO HaaAnuchio «CtapT». [Ipy 3a1aHHBIX YCIOBUSX
omnebita (pH) 4 uzodpepmenra JIJII" apwkyrcs k anoxy, a onud (JIIT'S) — k katomy [em.: 1, ¢c. 128]

CylecTBoBaHHE H30(OPM MOBBIIIACT aIalITAIlMOHHYIO BO3MOKHOCTh TKAHEH, Op-
raHOB M OpraHU3Ma B II€JIOM K MEHSFOIIUMCS YCIIOBUsAM. OnpeaeieHre n30QpepMeHTHO-
o CreKTpa rmia3Mbl kKpoBu JIJII iMeeT KIMHUKO-AMarHOCTHUECKOE 3HAYCHHE 151 -
(epennranbHON IMarHoCTUKK: Npy UH(papKkTe Muokapaa npeodnanarot JIAL, u JIIAT,,
a ipu 3a6omeBanusx nevenn — JIIT, u JIAT .
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1.5. Cnenuguynocts pepMEeHTOB

B oTnnure oT HeopraHMUECKUX KaTalu3aTopoB (pepMeHTHI XapaKTepU3YIOTCS CIie-
nuduaHoCTHIO JekicTBHs. Crielu(pUIHOCTh ACHCTBUS (PepMEHTA ONPECIAETCS CTPYK-
TYpOW aKTUBHOI'O IIEHTPA.

depMmeHT MOXKET 001a/1aTh YPE3BBIYAHO BBICOKOH N30MPAaTEIbHOCTBIO 110 OTHOIIIE-
HUIO K cyOcTpary. Hanpumep, gepMeHT ypeaza pacro3HaeT TONBKO OJHO BEIIECTBO —
MOYEBHHY, KaTtanu3upys ee pacierenue 10 CO, u amMuaka:

NH, Vpeasa
O:< + H,0 CO, + 2NH;

MoueBuHa

Ecmu pepmeHT KaTann3upyer npeBpalieHue OnpeIeseHHOTro eMHCTBEHHOr 0 CyocTpa-
Ta, Takas CIeNU(pUIHOCTh Ha3bIBACTCS a0COMIOTHON CyOCTpaTHOW CIIeU(UIHOCTHIO.
OnHako BCTpeYaeTcst OHa PEIKo.

OO6bruHO cyOcTpaTHast crieniGUIHOCTh ObIBACT OTHOCHTEILHOM (IPYIIOBOI). ITO
O3HayvaeT, 4To (EPMEHT CIIOCOOCH YCKOPSTH OJJHOTUITHYIO PEaKIUIO Y TPYIIIBI CXOTHBIX
10 CTPOCHUIO BellecTB. Hampumep, amkoronsaeruaporeHasa KaTaau3upyer OKUCICHUE
HE TOJILKO ATAHOJIA, HO M IPYTUX alu(paTHUSCKUX CITUPTOB:

HAJT HAJIH,
H,C—CH;—OH / H,C—C=0
H
DtaHon AreTanbaerun

K uncny gepMeHTOB ¢ TpyNIoBOi CHeU(UIHOCTHIO OTHOCSTCS ITHILEBAPUTEIb-
Hble (hepmenThl. Tak, MENCHH, OTHOCAIIMICS K TpoTea3aM, pacllerJisieT MenThIHbIe
CBs3HU B GCHKaX KaK )KXUBOTHOI'O, TaK U PaCTUTCIIBHOI'O ITPOUCXOXKACHUA, OTIIMYAIOIINXCA
110 aMUHOKHCJIOTHOMY COCTaBY. OCHOBHBIM MECTOM JleICTBHﬂ IICIICHA SABJISICTCA TSI TU -
Has cBs13b —CO—NH-. JIunassl, paciueruisromue CiiokH03 GUPHBIC CBSI3U, KATAIU3HPY-
IOT TUAPOJIN3 )KUPOB HA TTIMIEPUH W ) KUPHBIC KUCIIOTHI, HO HE ﬂeﬁCTBYIOT Ha IICITUAHBIC
CBSI3H.

Crepeoxummueckas crieiu(GUIHOCTh 00yCIIOBJIEHA CYIIECTBOBAHUEM ONTHYECKU
M30MEpHBIX L- 1 D-hopM WM reoMeTpuYecKuX M30MEpOB XMMHUYECKUX BerecTB. Ha-
npumep, pepMeHT (hymapaza KaTaTu3upyeT npespaiieHie GpyMapoBoii KUCIOTHI (mparc-
H30Mep), HO HE JCUCTBYET Ha MaJICHHOBYIO KUCIIOTY (yuc-U30MeEp):
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Pymapasa HOOC—CH,

HOOC—C—H
+ H,O ——
H—C—COOH ’ HO—(—COOH
H
MpAHCc-N30Mep
dymapoBast KUCIIOTa L-s16104Hast KucIoTa
Dymapasza

H—C—COOH

| - HO — ——&——
H—C—COOH

yuc-u3omep

MarennoBas K1cioTa

BonbmuHCTBO (PepMEHTOB, yYaCTBYIOIIHX B TPEBPALICHHUSIX aMHUHOKHCIIOT, JICHCTBY-
0T JIMIIG Ha L-M30MephI, a PEpPMEHTHI, KaTaIn3uPYIONIHe TPEBPALICHUS YIIECBOIOB —
Ha D-u3oMephl YIiIeBOAOB.

Takum 00pasom, Oarogaps cuelnupUIHOCTH ICHCTBUS, (DEPMEHTHI 00ECIICUNBAIOT
MPOTEKaHNE C BBICOKOH CKOPOCTHIO JIUIIIb ONPEICTEHHBIX PEAKIHI 3 OTPOMHOTO pa3Ho-
00pa3ust BO3MOKHBIX MTPEBPAIICHUH B MUKPOIIPOCTPAHCTBE KJIETOK U IIETOCTHOM Opra-
HU3ME, PEryupyst TeM CaMbIM WHTCHCUBHOCTh OOMEHA BEIECTB.

1.6. Mexanu3m jeiicTBusi GepMeHTOB

JIrobas hepMeHTATHBHAS peakivs BKIFOYACT HECKOIBKO MPOMEKYTOYHBIX ATAIOB
(puc. 4):

k. ki, . ki
E+S -~ E-S - E-S <—— E+P
k

| [ 11 1

Puc. 4. OcHoBHEBIE 3TaIIbI (l)epMeHTaTI/IBHOFO KaTajJus3a

Oran | — copbius cyocrpata (S) cyOCTpaTCBA3BIBAIOIIMM y4aCTKOM aKTHBHOI'O
neHtpa pepmenta (E) c oOpazoBanuem depmenTcyocTpaTHoro komriekca (E-S). Dror
ATaIl peasiu3yeTcs 3a cueT 00pa3oBaHUs CIa0bIX HEBAJICHTHBIX B3aUMOJICHCTBHUIA, TTI0ITO-
MY ITOTHOCTBIO 06paTiM. KoH(popMaIinoHHble H3MEHEHHS B TIPOIIECCE COPOIMH YCHITH-
BAIOT MPOCTPAHCTBEHHOE COOTBETCTBUE aKTHMBHOTO LIEHTPA M CyOCTpaTa.

Oran Il — koBaJieHTHOE ITpeoOpa3oBaHue cyocTpaTa B cocTaBe (hepMeHTCyOCTpar-
HOT'O KOMIIJIEKCa, B PE3YJIBTATE UEro MOSBISETCS KOMITJIEKC ¢ XUMHUECKH H3MEHCHHBIM
cyoctpatom (E-S*). B aTom sTame ydacTByeT COOCTBEHHO KaTaJUTHYCCKUH ILICHTP,
KOTOPBIH 00ecriedrBaeT pa3pbiB OMHUX U (POPMUPOBAHHE APYTUX XUMHUUECKUX CBSI3CH.
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[TosTOMY aHHBII 3Tl HEOOPATHM, 338 UCKITIOYCHUEM COOCTBEHHO 00OPATUMBIX PEAKITH.
HeolOxomumocTh KOBaJIGHTHBIX MpeBpalleHuid nenaer stan Il camoi MemyieHHo cra-
JIMel, IMMUTHPYIOIIEH CKOPOCTh Bcero (pepMeHTaTHBHOTO Mpoliecca.

Oran 11l — gecopOius rotoBoro nponykra peakuuu (P) uz xommnekca E-S*, xoro-
pasi COIPOBOXKIACTCSI OCBOOOXKICHHEM (DEPMEHTA B €r0 MCXOAHOM BHJIC. DTOT 3Tall, KaK
u atan I, sBisercs HeoOpaTUMBIM (32 UCKIIFOUCHHUEM KaTalli3a 00paTUMBIX PEaKIIHi).

1.7. OcHOBBI KNHETHKH (PpePMEHTATUBHBIX PeAKLNH

KuHeTrka nzyuaer BIMsSHUE pa3inyHbIX (PaKTOPOB HA CKOPOCTh peaknuu. Oomme
MPUHIIUTIBI KHHETUKA XUMHUYECKUX PEaKIUi MPUMEHUMBI U K (DepMEHTATUBHBIM peaK-
usiM. CKopocTh PepMEHTaTUBHOW PEeaKIIMU U3MEPSIIOT 110 YOBUTH CyOCTpaTa WU TpH-
POCTY MPOIYKTa peaKIuy 3a SAMHUILY BpeMeHH. [[pUHSTO H3MepsTh HaualbHYIO CKOPOCTh
peaKIuu, 4ToObl CBECTH K MUHUMYMY BIIMSIHUAE TAaKUX (haKTOPOB, KAK YMECHBIIIEHUE KOH-
LEHTpaIMU cyOcTpaTa, 00paTHMOCTh PEaKIiK, 00pa30BaHUE MMPOYKTOB, TOPMO3SIIIUX Pe-
aKIuio. B kauecTBe eAMHMUIL CKOPOCTH PEAKIIMH UCTIONB3YIOT MOJIB/C MM MKMOJIB/ MHH.

WuTepBan BpeMeHH, B TEUEHHE KOTOPOTo CKOPOCTh PEaKIUK paBHA HaYalIbHOH CKO-
POCTH MK OJM3Ka K HEl, COOTBETCTBYET MPSIMOIMHEHHOMY Y4acTKy rpaduka 3aBHCH-
MOCTH CKOPOCTH PEaKIINU OT BpEMEHH (puc. 5).

OOpa3zoBaHue MPOIYKTa

Bpewms

Puc. 5. 3aBucHMOCTB CKOPOCTH (hepMEHTATUBHOU PEAKIIUH OT BPEMCHHU.
HauanbHas ckopocTh (V) yBETMYHMBAETCS TIPONOPLUMOHAIILHO KOHIeHTpauuu pepmenta (E)

DKCIEPUMEHTHI i1 Vitro TIO3BOJISIFOT MCCIIENOBAaTh (EPMEHTATHBHYIO PEaKIIHIO,
BapbHpPYsl TOT WIKM HHOH MapaMeTp Mpu COONIOICHUH MOCTOSHCTBA OCTAIbHBIX.
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1.7.1. 3aBHcUMOCTb CKOPOCTH PeaKLMHU OT KOHIleHTpauum (pepmMeHTa

3aBHCHMOCTh CKOPOCTH PEAKI[MHU OT KOHIIEHTPALMK (hepMEHTa U3Yy4atoT, BapbUPYs
KOJIMYECTBO (pepMEHTA MPHU JOCTATOYHO BBICOKOM KOHIIGHTpaluu cyOcTpara. B aTmx
YCII0OBUAX CKOPOCTH pCaKIUMM B MHTEPBAJIC BPEMCHU, COOTBCTCTBYIOIIEM HavaJabHOMI
CKOPOCTH pEaKIlMH, MPSMO IPOMOPIIHOHAIbHA KOHI[CHTPAIIUU (epMEHTa B PEaKIIiOH-
HOI cmecH (puc. 6).

[E]
Puc. 6. 3aBucumocts ckopocTr (hepMEHTATUBHOM peakuu oT KoHIeHTpanuu Gpepmenra [E]
TIPU TIOCTATOYHO BBICOKOW KOHIIEHTPALMK cyOcTpara

PaznenuB ckopocTh peakiuu, N3MEpPEHHYIO Ha THHEHHOM yJacTKe, Ha KOHIICHTpa-
U0 (hepMeHTa B PEaKIIOHHON CMECH, TIOIyUYaroT MapaMmeTp — aKTHBHOCTh ()epMeHTa.
AKTHBHOCTB ()epMEHTa — 3TO CKOPOCTh (DepMEHTATHUBHOM peaxiiiu, OTHECEHHAs K KOH-
neHTpanuu pepmenTa. [1o cyTu, 5To — TAHISHC yIyla HAKJIOHA TMHEWHOT0 y4acTKa K OCH
abcrmcc. @epMEeHTHI MOT'YT HAXOUTHCS B pa3HOM (DYHKIIMOHAILHOM COCTOSTHHH, TIO3TOMY
napaMeTpbl «<aKTHBHOCTh (PEPMEHTA» M «KOJTMUYECTBO (pepMEHTa» MOTYT HE COBIAIaTh.
AKTHBHOCTH (hepMEHTa XapaKTepu3yeT He KOIMYECTBO, a dPPEKTUBHOCTh (epMeHTa.

Jist onienku konnyectTa hepmenta MexaynaponaHas cucrema eaunuil (CH) peko-
MEHJIyeT SANHHUILY «KaTam». Karam — 3To Takoe KoHuecTBO epMeHTa, KOTopoe mpeod-
pasyer 1 moinb cyOcrpaTa 3a 1 c.

Jiist Gronornveckux 0ObEKTOB IaHHASI S/IMHUIA U3MEPEHHSI YPE3MEPHO BEIHKA, TI0-
9TOMY UCIIONB3YIOT eIUHUILY HaHoKaTar. OOBIYHO MPUMEHSIOT OoJiee yIoOHYI0 MEXTy-
Hapoauyto enununy (ME). ME — ato koinudecTBo (hepMeHTa, KOTOpOE MpeodpasyeT
1 Mxmonb cyOcrpara 3a 1 MUH.

1.7.2. Bausinne KOHIEHTPALuH cy0cTpaTa Ha CKOPOCTh peaKkuuu

Brnusinre KoHIIEHTpaluu cyOcTpaTa MOXHO HCCIIE/IOBATh MyTEeM U3MEPEHHUs CKO-
POCTH PEaKIHK B CEPHH TPOO C TIOCTOSHHOMN KOHIICHTpanuel pepMenTa, Ho BO3pacTaro-
el KOHIIGHTpaluei cyocTpara.
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I'paduk 3aBHCHUMOCTH CKOPOCTH (hepMEHTATHBHOW Peakiuu (L) OT KOHIICHTPaIUH
cyOcTpara npu GUKCHPOBAHHOW KOHIICHTpAIMHU (pepMeHTa MpeacTaBiseT coO0 rumep-
ooy (puc. 7).

Ky [S]

Puc. 7. 3aBUCHMOCTB CKOPOCTH peakiyu (hepMEeHTATUBHOHN peaKIiu
OT KOHIIEHTpAIMK CyOCTpaTa MpH MOCTOSHHOM KOHIIEHTpanuK (hepMeHTa

BHauase ckopocTh peakiiy MpsiMo MPONOPIIHOHATIbHA KOHIIEHTpAIH CyOcTpara,
MpH ee JAajJbHEHIIeM YBEIMUYEeHUH CKOPOCTh PEaKIMH IMOCTENEHHO JOCTUTAeT MaKCH-
MaJIBHOTO 3Ha4YeHUs. DTO 03HAYAET, YTO BCE CBSI3BIBAIOIIME YYACTKH (DEpMEHTA 3aHSTHI
(naceitensr). CKOpOCTh peakliy Ha 3TOM y4acTKe He 3aBHCUT OT KOHILIEHTpAIHH CyO-
crpata. Takyro KpHBYIO Ha3bIBAIOT KPUBOH CyOCTPATHOT'O HACHIIICHHS.

VYpaBHEeHHE, OIMUCHIBAOIIECE KPUBYIO CYOCTPATHOTO HACHIIIEHUS, OBLIO MPEITIOKEHO
MuxasnucoM 1 MeHTeH 1 HOCUT UX UMeHa (ypaBHeHne Muxasnuca — MeHTeH):

rae [S] — KoHLeHTpalus cyocTpara;
L — CKOPOCTb PEaKIiy IPH JaHHON KOHIIEHTPAINK CyOCTpara;
K|, — xoncranra Muxasnuca.

v, ¥ K, — ITaBHbIE KWHETHYIECKUE KOHCTAHTBI, XapaKTEPU3yIOIHUe (DEPMEHT B €ro
PEaKIUHU ¢ JaHHBIM CyOCTPaTOM.

Jlerko paccuuTath, ecmu v = 1/2v 10 K|, = [S], T. €. K|, — 9TO KOHIIEHTpaLUs
cybcrpara, mpy KOTOPOH CKOPOCTh peakuuu coctasiser 1/2v . Koncranty Muxasnuca
MOKHO BBIUYHCIIUTH O rpaduky. OTpe3ok Ha a0ciucce, COOTBETCTBYIONIMI CKOPOCTH,

PaBHOM I0JIOBUHE MAKCHUMAJIbHOM, TIPEICTABIAET CO00M K, .
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L, — MaKcHMalbHas CKOPOCTh JaHHOH (GepMEHTATUBHOMN peakLuy, T. €. IpeeNb-
HOE 3HaYCHHE, K KOTOPOMY CTPEMHTCSI CKOPOCTh PEAKIUHU MPU OSCKOHEYHO OOBIIOM
YBEJIMYCHNUHN KOHIICHTPALIMK CyOCcTpaTa.

C 1enpro ynpoIeHus onpeaeneHns BEIMIMHbl L 1 K| ypaBHeHne Muxasuica —

MeHTeH MOKHO JIMHEApU30BaTh:
1/v=K,+[Slv,__ -[S],
lv=K,/v_ -[S]+1/v_

ax "

1vo=K,/o_ - 1/[S]+1/v_ -~ ypaBuenue Jlalinynsepa — bepka.

VYpaBHeHue, onuckiBatoliee rpaduk Jlaitnynsepa — bepka, — 310 ypaBHEHUE MPSIMO
nmuHuM y = kx + b, rae 1/v, — 5TO OTPE30K, OTCEKAEMbIH NPAMOW Ha OCH OpJIMHAT;
K,/ — TaHTEHC yIila HaKJIOHa MPAMOM; NEPECeYeHUe MPSIMOH C OChIO aOCLKCC JaeT
senmauny 1/K, (puc. 8). I'paduk Jlaiinynsepa — bepka no3sonser onpenenurs K., 1o or-
HOCHUTEIHLHO HEOOIBIIIOMY YUCITYy TOYEK. DTOT TpadK TaKKe UCTIONB3YIOT ITPH OllEHKE
JCWCTBUSI HHTUOUTOPOB.

c

_
_
ZIE |

Puc. 8. I'pa¢uk Jlaitnynsepa — bepka

3uavenus K|, M3MEHSIOTCA B IMMPOKUX Ipezienax: oT 107° MOmb/J1 st O4eHb aKTHB-
HEIX (pepMeHTOoB 10 10°? MONB/I I ManoakTUBHBIX (epmenToB. Onenku K|, nMeloT
npakTryeckoe 3HaueHue. [Ipu koHneHTpanusx cyocrpara, B 100 pa3 mpeBbIarommx
K., bepmenT OyzeT paboTaTh MPaKTHIECKH ¢ MAKCUMANIbHOH 3 ()EKTUBHOCTEIO, O3TO-
My L OyleT OTpaxaTh KOJIMYECTBO MPUCYTCTBYIOLIETO aKTHBHOTO (hepMeHTa. ITO
00CTOSITENILCTBO UCIIOB3YIOT JUIS OLIGHKHU cozepkaHus (hepmeHTa B mpenapare. Kpo-
Me Toro, K, BISETCS XapaKTepUCTHKON (hepMeHTa.
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1.7.3. 3aBucUMOCTb CKOPOCTH (pepMEHTATHBHOM peakuuu
OT TeMIlepaTypbl

depMeHTHI, BEIIeCTBa OCITKOBOM MPUPOIBI, IPOSIBIISIFOT MAKCUMAJIbHYHO aKTUBHOCTh
B OrpaHUYCHHOM TeMIlepatypHoM unrepBaie (puc. 9). [lpu tremmneparypax mo 40-50 °C
CKOpPOCTh PEAKIIMH YBEINIHBACTCSI COITIACHO TEOPHH XMMUYECKON KHHETHKH, T. €. B CO-
OTBeTCTBUU ¢ npaBuiioM Bant-I'odda Bo3pacraer mpumepHo B 2 paza. [Ipu Oonee BbI-
COKUX TEMIICpaTypax TEIJIoBasd JACHATypauusa NPpUBOAWT K YMCHBUICHUIO KOJINYECTBA
AKTUBHOTO ()epMEHTA U B KOHEYHOM UTOTE — K IIOJTHOMY ITPEKPAIICHHIIO ()epMEHTATHBHON
peaknun. TepMonaOHIBLHOCTh OTIIHYAET (PEPMEHTHI OT HEOPTraHHUYECKUX KaTaIH3aTOPOB.

15 30 45 60 °C

Puc. 9. 3aBucuMOCTE CKOPOCTH (hEPMEHTATUBHON pEaKIuu (L)
OT TEMIICPATYPBI CPEIBI

1.7.4. 3aBucumMocTh CKOpOCTH (pepMeHTATHBHOM peakuuu ot pH

Ontumym pH neticTBust OonbIIMHCTBA PEPMEHTOB JISKUT B Tpenenax GU3n0I0ru-
yeckux 3HaueHui 6,0-8,0. [lencun axtuBen nmpu pH 1,5-2,0, 9T0 COOTBETCTBYET KHC-
JIOTHOCTH JKEJTYIOYHOT0 COKa. AprruHasa, crienuuueckuii (PepMEeHT MEYCHU, aKTHBEH
npu 10,0. Biiusinue pH cpenbl Ha cKOpOCTh GEepMEHTATUBHOMN peaKIMK CBSI3BIBAIOT
C COCTOSIHUEM U CTEIEHbIO MOHHM3AINN HOHOICHHBIX TPYII B MOJIeKyIie hepMeHTa U cyo-
ctpara (puc. 10). DtoT hakTop onpenenser KoHGopMaIHio OeIKa, COCTOSHUE AKTUBHOTO
LIEHTpa U cyocTpara, popMUpOBaHKHE (PEPMEHT-CYOCTPAaTHOIO KOMILIEKCa, COOCTBEHHO
MpOIIecC KaTaln3a.
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OTHOCHTENbHAS
CKOPOCTh
peakuuu, %

100 |—

50 —

pH

|
2

Puc. 10. Bimustnue pH cpernbl Ha ckopocTh hepMeHTaTHBHOM peakIyu:

[ — nernicun; 2 — nu3onumM; 3 — aMuIIasa CIIIOHBI;, 4 — apruHasa

1.8. UHrnoupoBanue aKTUBHOCTH (PEPMEHTOB

BaxxHo# 0cO0EHHOCTBIO (DEPMEHTOB SIBIISICTCSI MX HHAKTHUBAIIN S TTO]T BIIUSTHUEM OI1-
PEACICHHBIX I/IHFI/I6I/ITOpOB. HHFI/I6I/ITOpBI — 3TO BCHICCTBA, BBI3BIBAIOIINEC YACTUYHOC
WJIH TIOJTHOE TOPMOYKEHUE )epMEHTATUBHBIX peakiuii. UTHrnoupoBanue ¢pepMeHTaTHB-
HOUW aKTHBHOCTH MOXET OBITh HEOOPaTUMBIM MITH 00pATHUMbIM, KOHKYPEHTHBIM HIIH He-
KOHKYPCHTHBIM.

Heobpatumoe HHrHOUpoOBaHUE — 3TO CTOWKAst HHAKTUBaIUs (hepMEHTa, BO3HHKATO-
11as B pE3yJIbTaTC KOBAJICHTHOI'O CBA3BIBAHUS MOJICKYJIbI I/IHFI/I6I/ITOpa B aKTMBHOM LICHTPEC
WM B IPyroM 0co0OM IIEHTpPE, U3MEHsIoIeM KoH(opmaliuio ¢hepmeHTa. Jucconuanus
CTOJTb YCTOMUUBBIX KOMIIICKCOB C pereHeparnneil cBo00IHOro pepMeHTa MPaKTUHIECKU
UCKITroueHa. J{jist mpeooneHus mocieCcTBIA TaKOTro HHTHOMPOBAHUS OPT'aHN3M JIOJDKEH
CHHTE3UPOBATh HOBBIC MOJIEKYIbI (hepMeHTa.

OO0paTrMoe HTHIMOMPOBaHUE XapaKTEPHU3YETCsl pABHOBECHBIM KOMILIEKCO00pa30Ba-
HUEM MHTHOMTOpa ¢ (PepMEHTOM 3a CueT HEKOBAJICHTHBIX CBSI3CH, BCIEICTBHE YETO Ta-
KHNE€ KOMIIJICKChI CHOCO6HBI K Jucconualu ¢ BOCCTaHOBJICHHEM aKTHBHOCTU Q)epMeHTa.

Knaccupukanus nHruOMTOPOB Ha KOHKYPEHTHBIC H HEKOHKYPEHTHBIE OCHOBaHA
Ha TOM, YTO ociadmsiercs: (KOHKYpEeHTHOE HHTHOMPOBaHUE) WIIH He ocinadisiercs: (HEeKOH-
KypEeHTHOE HHTUOMPOBAaHKE) HX JICHCTBHE PH TIOBBIIICHUH KOHIIEHTPAIIUH cyOcTpara.

KoHkypeHTHBIE HHTHOUTOPBI — ATO, KaK MPaBHUIIO, BEIIECTBA, CTPYKTYpa KOTOPBIX
CXOJIHA CO CTPYKTYpO#i cydcTpara. [laHHOE 00CTOSITEILCTBO ITO3BOJISET UM CBSI3bIBATHCS
B TOM K€ aKTUBHOM IICHTPE, YTO U CYOCTpaT, MPEnsTCTBYs B3aMMOJCHCTBHUIO (hepMEeH-
Ta ¢ CyOCTpaTOM YK€ Ha CTaJMU CBsA3bIBaHUA. 110Ciie CBSI3bIBAHUS MHTUOMTOP MOXKET
OBITH MIPEBPAIIECH B HEKUI MPOAYKT WIIM OCTAeTCsS B aKTHMBHOM I[EHTpE, MOKa HE IMPo-
M30MJET IUCColausl.
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O0paTMOe KOHKYPEHTHOE MHTHOUPOBAaHNE MOXKHO IIPEICTABUTH B BUJIE CXEMBI:

S + E =— E-S —— E + P

Crenienb MHTHOMPOBaHUS (EPMEHTA OTPEICIIETCS COOTHOLICHUEM KOHIICHTpa-
uit cydctpata u nHruOuTopa. Kiaccnaeckum npumepoM mogo0OHOrO THITA WHTHOH-
POBaHUA ABIACTCA TOPMOXKCHUC aKTUBHOCTHU (I)epMeHTa CYKOUHATACTUAPOTCHAa3bl Ma-
JIOHATOM, KOTOPBIH BBITECHSIET CYKIIMHAT W3 CyOCTPATHOTO Y4acTKa W IMPENsSTCTBYET
ero MpeBpalleHuIo B hymapar.

[Tpu HEOOpaTUMOM MHTHOMPOBAHUHN UMEET MECTO KOBAJICHTHOE CBSI3bIBAHHE NHTH-
ouTopa B akTUBHOM IieHTpe. [IpumepoM HeoOpaTHMOro MHTMOUPOBAHUSI MOXKET CITYKUTh
nHaktuBanus Gepmenta tpuozodocharuzomepassl Tpuxiopanerondocharom. IToT
WHTHOUTOp SIBISIETCS. CTPYKTYPHBIM aHaJIoroM cyOcTpara — auokcuareronpocdara u He-
00paTUMO MPHUCOCAUHSIETCS K OCTATKy INTyTAMUHOBON KUCIIOTHI B aKTHBHOM IIEHTPE.

E-ln — > E + P,

1.9. Kinaccnpuxanusi 1 HoOMeHKIaTypa GepMeHTOB

CoBpeMeHHbIe KiIaccu(UKAIMSI U HOMEHKIIaTypa ()epMEHTOB ObLIM pa3paboTaHbl
Komuccueit no gpepmenram MexyHapoHOTO OMOXMMUYECKOTO COI03a, YUPEKICHHOM
B 1956 1., u yrBepxkieHbl Ha V MexIyHapoIHOM OMOXMMHUYECKOM KoHTpecce B 1961 1.
B Mockse (Tabi. 3). Ota kiaccupukanus ¥ HOMEHKIATypa JEHCTBYIOT U TIOHBIHE, T10-
MOJTHSISICH BHOBb OTKPHIBAEMBIMU (DEPMEHTAMH.

Tabnwuma 3

Mesxxnynapoauasi kiaccuduxamusi pepmMeHToB

Ne o

/i Krnace Tun xatanu3upyemMon peakuuu

1 | Oxcunopenykrassl OKucieHue — BOCCTaHOBJIEHHE (TIEPEHOC HJIEKTPOHOB M MPOTOHOB)

2 | Tpancdepass MeKMONIEKyISIpHBII [IEPEeHOC IPYII aTOMOB, OTIMYHBIX OT aTo-
MOB BOJOPOAA

3 | T'unponaszsl I'uaponu3 pazauyHbIX CBSA3EH (C y4acTHEM MOJIEKYJbI BOJIbI)

4 | JInassl Pacmiennenue cBsizeil yriaepona ¢ KMCIOPOAOM, a30TOM, CEpOi
WIM OPYrUM YIJIEpOAOM 0e€3 ydacTHs MOJEKYJ BOJbI

5 | U3omepassl BHyTpUMONEKYISpHBINA NIEPEHOC IPynn ¢ 00pa30BaHUEM H30MEP-
HBIX GopM

6 | Jlurasel (cunterassl) | CoeamHEHHE IBYX MOJIEKYI M 00pa3oBaHUE CBs3Ei
C-C, C-0O, C-S u C-N, compspKeHHOE C pa3pblBOM MaKpO3PIH-
yeckoil cBsizu (AT® uinu ero aHajoroB)
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CornacHo JnelicTByroniell kiaccudukanuu Bce PEepMEHTHI pasJieieHbl Ha MIECTh
KJIACCOB I10 TUIY KaTalu3upyeMon peakiuu (cM. tadmn. 3). Kaxaplii ¢pepMeHT nmeer
cBOI mmdp.

Beuay mHOT0O00pa3us GpepMeHTOB, BXOJSIIMX B KasKJbI KJIACC, OHH JIENSITCS
Ha TOJIKJIACCHI, a T€ B CBOIO OYEPE/ib — HA TTOATOJIKIACCHI.

CornacHO HOMEHKIIAType HaMeHOBaHUE (hepMEHTa JIOMKHO COCTOSATh M3 Ha3BaHUS
ero cyocrpara u 0003HaUYCHHS THUTIA KaTaIM3UPYEeMOI peakiui, KOTOpOoe 3aKaHIHBACT-
sl OKOHYaHUEM -a3a. Eciu B peaknuu yqacTBYIOT JiBa cyOcTpaTa, TO IPUBOJISITCS Ha-
3BaHMs 000MX (pa3meieHHbI JBoeToureM). OTCrola — FPOMO3IKOCTh CUCTEMATHUCCKUX
HauMeHoBaHU . [ToaTOMY OBLITO pemeHo «y3aKOHUTBY» YIOTpeOIeHne H MHOTUX pado-
YMX Ha3BaHMI, KOTOPBIC TOPa310 Kopoue U yaoOHee:

1. Oxcuodopedyxmasvr — PepMEHTBI, KaTAIM3UPYIOIINE OKHCIUTEIbHO-BOCCTA-
HOBHTENIbHBIC peaknuu. s (pepMEeHTOB ATOro Kiacca XapaKTEepHBI CIIEIYIONIHE 0CO-
OCHHOCTH:

— OHU (OPMHUPYIOT OKUCIUTETHHO-BOCCTAHOBUTEILHBIC CHCTEMBI,

— KaTaJIM3UPYIOT pCaKlH, CBA3aHHLIC C BI)ICBOGO)K}Z[CHI/ICM OHEPTIHUH,

— SIBJISIIOTCSI CJIOKHBIMHU (DepMEHTaMU, B KauecTBe kodhepMeHToB aeicTBytoT HAJL,
DAL, rem, KoQ.

HayuHoe (cucremaTiieckoe) Ha3BaHHE: HA3BaHKE JJOHOPA AJIEKTPOHOB: HAa3BaHHE
aKIeNTopa AICKTPOHOB ¥ Ha3BaHHE KJlacca.

PaGouee HazBaHuMeE: r7ie BOSMOXKHO, HCIIONB3YETCSl TEPMUH JIETUPOreHa3a WK pe-
nykraza. Eciy akmenTopoM 3IIEKTPOHOB SIBIISIETCST KUCIOPOJ] — OKCHIa3a.

IIpuwmenp:

CH, (le3
+
HC—OH + HAL e — C=0 + HAJIH,
COO™ COO™
Jlakrat ITupysar

Hayunoe nHazBanue ¢epmenta: L-nakrar: HAJ[ -okcuaopenykrasa.

Pabouee HazBaHMe: JTaKTATIETHAPOreHA3A.

2. Tpancghepasvl — knace pepMeHTOB, KATATH3UPYIOUINX PEAKIIUHU ITePEeHOCca aTOM-
HBIX TPYII WM MOJICKY/SIPHBIX OCTATKOB OT OJHOIO CyOCTpara K JIpyromy. B 3aBucH-
MOCTH OT THUIIA IEPEHOCUMOM I'PYNIIbl BBIIEISIFOT MOAKIIACCHI:

— ¢ocdorpanchepaser (—PO,H,);

— amunorpancdepassl (-NH,);

— mermirpancdepassl (-CH,);

— armuntpadcdepassl (—R—C=0) u ap.

Hayunoe Ha3Banue pepMeHTa: JOHOP MEPEHOCHMOM TPYIIIBI: aKIENTOP TPYIIIbL:
Ha3BaHWe TPYIIbI M Ha3BaHHUE Kiacca.
PaGouee Ha3BaHme: JOHOP rPYIIIBI + TpaHcdepasa WK aKIeNTop: TPpyIa + TpaHc-

(epa3za.
22



COOH COOH COOH C|OOH
HC—NH, + ézo — é:o + H$—NH2
CH, C|H2 éHz C|H2
COOH éHz éOOH CH,
éOOH COOH
Acnaprat 2-OkcormyTapar YK I'myramar

Hayunoe HazBaHue epMeHTa: acnaprar: 2-oKcorryraparaMuHoTpancdepasa.

Pabouee Ha3BaHue: acnapraTaMHHOTpaHc(epasa.

3. Tuoponasvl — yCKOPSIOT peakiiu THAPOIUTHYECKOTO paciieruienns. [Toakmacc
YKa3bIBaCT Ha MPHUPOJTY PACHICTUISEMOI CBSI3M:

— 3cTepasbl (pacerIsFoT CI0XKHOI(PUPHYIO CBSI3b);

— TITUKO3UAa3bI (PACIICIUIIOT TIMKO3UIHYIO CBSI3b);

— MenTua3bl (THAPOIU3YIOT MENTUIHYIO CBA3B).

Hayunoe HazBanue (epMeHTa: Ha3BaHHE CyOCTpaTa: OTHICIUIsIeMas TpyIa + Ha-
3BaHME Kiacca.

Pabouce Ha3BaHME: HAa3BaHHE CYOCTpara ¢ OKOHUYAHUEM -d3d.

IIpumenp:
+
HSC—ﬁ—CHz—CHz—N(CHS)S + H,0 —
O
ANETHUIXOINH
+
——>  HO—CH;—CH;—N(CH,,  + H,C—COOH
XO0JIuH

Hayunoe HazBaHWe pepMEHTA: alleTHIIXOIHH-AIeTUIITHIPOIIa3a.

PaGouee Ha3BaHME: allETHIXOINHACTEPA3a.

4. Jluazwv. K xmaccy ama3 oTHOCAT (DEpMEHTHI, KaTaIU3UPYIONIHE Pa3phiB CB3CH
C-0, C-C, C-N u np., a Taxxe 00paTUMble pEeaKIIMy OTIIEIICHUS Pa3InYHBIX TPYIII
OT cyOCTPaTOB HErMIPOJIMTHUCCKUM ITyTeM. JTH PEaKIUU COMTPOBOXKIAIOTCS 00pa3zoBa-
HHUEM JBOWHOM CBSI3M UJIM IPUCOEIUHEHUEM I'PYII K MECTY pa3pblBa JBOMHOM CBSI3U.

Hayunoe HazBanue (epMeHTa: Ha3BaHHE CyOCcTpaTa: OTHICIUIsIeMas TpyIa + Ha-
3BaHME Kjacca.

Pabouee Ha3zBaHue: Ha3BaHUE CyOCTpaTa + Kiacc.

23



COOH Iil
$:0 E—— ?:O +  Co,
CH, CH,
[MupoBuHOTpagHAs Aneranbaerus
KHCIIOTa

HayuHoe Ha3BaHHe: MUpyBaTKapOOKCHIINA3A.

Pabouee Ha3BaHue: mUpyBaTACKapOOKCHIIa3a.

5. Hzomepazvl. K naHHOMY KJIaccy OTHOCAT (ePMEHTBI, KaTaTH3UPYIOIINe B3au-
MOIIpEBpaIIeHHst KF30MepOoB. VICXO0Ist M3 THTIA KAaTaTM3UPYeMOH PeaKkIiK, BELICISIOT IS Th
MO/IKJIACCOB:

— pameMasbl ¥ 3MUMepasbl (KaTaTu3upYyIOT B3aMMOIIPEBPAICHHE ONTHYECKUX
HM30MEpOB);

— yuc-mpauc-n3oMepasbl (KaTaau3upyroT B3aMMOIPEBPAIICHUE IeOMETPUICCKUX
HM30MEpOB);

— BHYTPHUMOJIEKYJISIPHBIC OKCHJIOPEAYKTa3bl;

— BHYTPUMOIIEKYJISIpHBIE TpaHcdepasbl (MyTasbl);

— BHYTPUMOJICKYJISIPHBIC JTNA3bI.

6. Jlueaswr (cunmemasvt). K xinaccy nura3 oTHOCST (epMEHTHI, KaTAITU3UPYIOIHE
CHHTE3 OPraHMYECKHUX BEIECTB M3 JIByX MCXOIHBIX MOJEKYN C HCIIOIb30BaHUEM dHEp-
run pacnana AT® (wm npyroro Hykneozuarpudocdara). CucremMmaTnieckoe Ha3BaHNE
UX COCTABISIIOT 1O popme «X : Y uraszay, rae X u'Y 0003HaYar0T UCXOJIHBIE BEIECTBA.
B kadecTBe mpuMepa MOKHO Ha3BaTh L-TiyTaMar: aMMHaK Jiurasy (peKoMeHayemMoe
COKpaIlleHHOE Ha3BaHUE «ITTyTAMHUHCHHTETa3ay ), IPH y4aCTUU KOTOPOH U3 TITyTaMHHO-
BOIl KMCJIOTHI M aMMHaKa B IpUCyTcTBUH AT®D cuHTe3upyeTcs IITyTaMHH.

Bomnpocs! 1J1s1 NpoBepKHU yCBOEHHMS MaTepHaJia

1. ®epMeHTHI: olpesieNieHre, 3HaYeHHe B JKUBBIX cucteMax. Ctpoenne (epMmeH-
TOB: aKTUBHBIN LIEHTP, aJUIOCTEPUICCKUH LICHTP, UX (DYHKIIMH.

2. KodepmeHTbI 1 KopaKkTopbl, XUMUYEcKasi puposia U GyHKIUH. Pollk BUTaMUHOB
B TIPOSIBJICHUH KATAJIMTHYECKOH aKTHBHOCTH (hepMeHTOB. CpaBHUTENbHAS XapaKTepHUC-
THKa (HEPMEHTOB M HEOMOJIOTUYECKUX KaTaIH3aTOPOB.

3. MexaHu3M (pepMEHTATHBHOTO KaTajau3a.

4. MexnyHapo/Has KiaccuGuKalyst 1 HOMEHKIIATypa ()epMEHTOB: IPUHIIMII TOCTPOE-
HUsl, TUQPB GEepPMEHTOB. XapaKTePUCTHKA KIACCOB (EPMEHTOB (OKCHIOpPEIYKTa3bl,
TpaHcdepasbl, THIIPOIIA3kl, TNA3bl, K30MEPa3bl, JIUTa3bI).

5. Perynsinmst aktuBHOCTH (pepMeHTOB. 3aBUCUMOCTH CKOPOCTH (hepMEHTATHBHOI
peakiuu OT KoHIeHTpanuK (hepMenTa, cyocTpata, Temriepatypbl U pH cpenpl. YpaBHeHUs
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Muxasnuca — Menten u JlaitnynBepa — bepka, koHcTanTa Muxasnuca, KpuBas cyo-
CTPaTHOTO HachIeHusA. KOHKYpEeHTHBIE U aJlJIOCTepPUUECKIEe MOAYISTOPHI.

6. Jlokanu3aius (GpepMEHTOB B KieTke. DepMEHThI KJICTOYHBIX OpraHe/ut (spo,
MUTOXOHJIPUH, pUOOCOMBI, JIN30COMBI, anmapar [onb/pky, dHAOIIIa3MaTHYecKast CETh,
IIUTOCKEJICT, KIICTOYHBINA IECHTD).

IIucbMeHHOE JOMAallIHEee 3aJaHue

O6s3aTenpbHOC

1. CocraBbTe cTpyKTypHYy10 popmyny Tpunentuga H N-Val-Cys—Asp—-COOH
Y ONPEACINTE, B KaKoi o0macTy pH HaXomuTCs ero n303JeKTpuyecKas TOUKa.

2. [Ipu popMupoBaHUU TPETHUHOM CTPYKTYpbl TOPMOHA WHCYJIMHA OKa3bIBAIOTCS
MPOCTPAHCTBEHHO COMMKEHHBIMHU CIICTYIOITHE PparMEHThI TIOTHUITCTITHAHOM 1SN

Leu—Val-Cys—Gly—Glu—Arg,
Leu—Glu—Asn—Tyr—Cys—Asp.
KaKI/Ie THUIIBI CBI3EH MCKOY 6OKOBBIMI/I paavKajgIaMyu aMUHOKUCIIOT MOT'YT ITPU 9TOM
oOpa3oBaThCs?

3. Ha cxeme npezncTaBieHo 5 XUMHUYECKUX PEaKIIUi, MPOTEKAIOUINX B OpraHU3ME,
B KOTOPBIX MMPUHUMAIOT y4acTHEe acliaparnHoBasi KUCIoTa (acmaprar) U aclaparvH.

COOH
COOH
. CH—NH,
I NH, AT® AJlD+d, -
H—C 2
(! \ / | 40
OOH —NH, <
NH,
dymapat NH, H,0 Acnaparvt
COOH (OoH coor COOH
CHNIH, CHNH, | (=° ¢=0 CH—NI,
7— CH) =—= +
CH, |CH2 ? 72 ?HZ CH,),
coon €9 COOH COOH COOH COOH
bera-ananun Acmparatr  o-Kerormyrapar ~ Okcanoauerar  ['myramar

3anuIInuTe ypaBHEHUS PEaKIMi, YKaKUTE KJIacChl KATAM3UPYIONIUX X (epMeH-
TOB M JaiiTe Ha3BaHHE KaXJ0My (PEPMEHTY 10 CHCTEMAaTHYEeCKOW HOMEHKJIAType.

4, depMeHT IUIENTHIa3a U3 CIIM3UCTON 000J0YKM TOHKOW KHIIKH KaTalu3upyeT
PEaKIfio THAPOIH3a AUMENTH A DIHIUITIMIHA. B ciemyromeit Tabnune npencrapie-
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HA 3aBHCHMOCTbB CKOPOCTH (DEpMEHTATUBHOM peakiny OT KOHIIEHTPAIuu cyOcTpaTa
B OTCYTCTBHE M B IPUCYTCTBUH MOAYJSTOpa — TPacHiioNna:

Kortertpanis cyGerpara, CKOPOCTH peakii, MMOIb/c
MMOJTB/J1 B OTCYTCTBHE Tpacuiona B NpHCYTCTBUH TPAcHJIONa

0,1 0,33 0,06

0,5 1,00 0,28

1,0 1,33 0,50

2,0 1,6 0,80

40 1,78 1,14

8,0 1,88 1,45
3aganue:

a) HAIUIIKTE YpaBHEHNE PeaKUy THAPOIIN3a JUTETITHAR;

0) mocTpoiite rpauK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIHK CyOCcTpa-
Ta B 000MX ClIy4asx B KoopauHaTax Muxasiuca — MenteH u Jlaitnyusepa — bepka;

B) OTpeaeNuTe MaKCHMaJIbHYIO0 CKOPOCTh PEeaKIMK U KOHCTaHTy Muxasinuca;

I') KAKOHW BHJI MOIYJISIIMK aKTUBHOCTH (DepMEHTa MMEET MECTO B JIAHHOM ciiydac?

1) C KAKUM Y4aCTKOM MOJICKYIIbI ()epMEHTa CBSI3bIBACTCS MOAYJISTOP?

HonmonuurenbHoOE
1. Ha cxeme mpencTaBiieHO 5 XUMHUYECKUX PEAKITUi, TPOTEKAIOIINX B OPTaHU3ME,
B KOTOPBIX ITPUHUMAIOT YUaCTHUEC INIyTaMHWHOBAasA KMCJIOTa U INTyTaMHWH.

?OOH
COOH N CH—NH,
é—o HAJIH, HAJ NH, AT®O ALD+d, | :
— CH,),
o N/ N j .
? ) / \ 4
COOH “NH
NH, H,0 2
a-Kerormyrapat NH, H,0 I'nyramus
?OOH ?OOH ?OOH COOH
CH;—NH, CH—NH, ¢=0 $:o N ?H—NHZ
7— + _—
CH)), ?CHz)z CH, ?CHz)z CH,
coon O COOH COOH
yY-AMHHOMACTsIHAs
KHCITOTA ['myramar [Mupysar o-Kerornyrapar  Ananux
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3anummTe ypaBHEHUS] PEaKIUi, YKaXKUTE KIACChl KaTAIM3UPYIOMNX UX (hepMeH-
TOB M JaiiTe Ha3BaHUE KKIAOMY (PEPMEHTY MO CHCTEMAaTHUECKOH HOMEHKJIATYpE.

2. ®epment pochodpyKkToKHHAZA KATATU3HPYET PEAKIHIO TPEBPAILCHHS PPYKTO-
30-6-(hochara Bo Gpykro3o-1,6-audocdar. B Tabnuie npencrapieHa 3aBUCUMOCTh
CKOpOCTH (pepMEHTATUBHOW peakIy OT KOHIIEHTpauu Gppykro30-6-pocdara B oTcyT-
CTBHE U B IPUCYTCTBUH MOIYIIATOpA — IIUTpaTa (JINMOHHON KUCIJIOTHI):

Konnenrpanus CKOpPOCTh PeakiMu, MKMOJIb/C
bpyroso-0-bochare, B orcyrcreue wnrpara B npucyrcrsun unrpara
0,5 1,7 0,7
1,0 2,5 1,0
5,0 42 1,7
10,0 45 1,8
15,0 47 1,9
20,0 48 1,9

3ananue:

a) mocTpoiTe rpaduk 3aBUCHMOCTH CKOPOCTH PEaKIIMU OT KOHIICHTPAIIUHU CyOcTpa-
Ta B 000MX ClIy4asx B KoopauHaTax Muxasiuca — MenteH u Jlaitnyusepa — bepka;

0) onpenenuTe MaKCHMaIbHYIO CKOPOCTh PEaKIMK U KOHCTaHTy Muxasnuca;

B) KaKOM BUJ| MOIYJISIIUN aKTHBHOCTH ()epMEHTa MMEET MECTO B JIAHHOM cliydae?

I') C KAKHM Yy4acCTKOM MOJICKYJIbI (DepMEHTa CBSI3BIBACTCS MOIYJISTOP?

TunoBoit BApMAHT TECTOBOI'0 KOHTPOJISA
1o reme «@epMeHTHD)

Hucmpykyus: 1pu OTCYTCTBUM JTOIOJHUATENBHBIX YKAa3aHUI B BOIIPOCE TECTA BbI-
OeprTe ONUH BEpHBIN BapHaHT OTBETA.

1. Beibepute Ha3zBaHue GpepMeHTa, KATATHU3UPYIOMIETO CICAYIONIYI0 PEaKIUIO:

H H
(lzoo £ 1,0 Co0
HN——H HN——H -+ NH,
(|:H2 CH,
(|::o COOH
NH

2

a) acrmaparvH: aMMHUaK JInrasa;
0) actaparuHaMUHOTpaHCepasa;
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B) acraparuH: aMMHUaK JInas3a;
r) acnaparun: H,O okcunopenykrasa,
) acraparuH: aMMUaK r'uiposasa.

2. ®epMeHT JHIa3a KaTaau3upyeT THAPOIU3 TPUTIHIIEPUIOB B KHUPOBOH TKaHHU.
[lox neiicTBueM pyroro GpepMeHTa — MPOTEHHKIUHA3BI — K MOJIEKYJIE JIMTIA3bI IPUCOCIH-
Hs1t0TCs pocaTHbIe TPYIIIBI, UTO YBETHYUBACT aKTUBHOCTH JTUMNa3bl. Kak Ha3bIBaeTCs
TaKOW THI PEryJISIIINY aKTUBHOCTH (pepMEHTA:

a) KOHKYPEHTHBI;

0) aJIoCTepHUCCKUI;

B) KOBAJICHTHASI MO (DHKAIIHIS;

T') UHTyKIHSI-PETIPECCHsI.

3. Beibepute obiiee cBOWCTBO (pepMEHTOB U HEOMOIOTMUECKHX KaTaTH3aTOPOB:
a) aKTUBHOCTh PEryJIMpyeTcsi aKTUBATOPaAMH U MHTHOUTOPaMH;

0) ACHCTBYIOT TONBKO MPH HU3KUX TEMIIEPaTypax;

B) CIIOCOOHBI YCKOPSITH peakimu 10 10'7 pas;

') 00JaIal0T BBICOKOH CIIEIU(PUYHOCTBIO K CyOCTpaTy;

) CHIYKAIOT SHEPTeTUYECKHi Oapbep peaKIiH.

4. Kakyro poJib UrparoT BOJOPACTBOPHMBIC BUTAMHUHBI B (DEPMEHTATHBHOM KaTa-
nv3e:

a) SIBISIFOTCSL TIPOCTBIMU (hEPMEHTAMH;

0) SBJISIIOTCSI CIIOKHBIMHU (pepMEHTAMU;

B) CIIy’KaT MPEAIICCTBEHHUKAMU KO(DEPMEHTOB;

T') CIYXaT aJuUIOCTEPUUYECKUMH LEHTPaMH (PEePMEHTOB;

1) SIBJISIFOTCSI KOHKYPEHTHBIMA UHTHOUTOpaMH (epMEHTOB.

5. B Kakux KIIETOUHBIX OpraHeiiax coaepkarcs (epMEeHThI, OTBEYAIOIIHE 32 Pell-
nukanuio u pemapanuto JJHK:

a) DHJIOIIJIa3MaTHYECKas CETh;

0) sapo;

B) pUOOCOMBI;

r) anmapat [ onbmku;

1) TU30COMBEI.

6. Kakas xapaktepucTtrka ()epMeHTa OCTACTCs HEU3MEHHOMW MPH JICHATYpaIliu:
a) pacTBOPUMOCTh B BOJIC;

0) Onosornyeckasi akTUBHOCTb;

B) KOHCTaHTa Muxaninuca;

T') IEpBUYHAS CTPYKTYPA;

1) BS3KOCTh PacTBOpa.

7. C aKTUBHBIM IIEHTPOM (pepMEHTA, COICPIKAIIUM CEPUH, TITyTAMHUHOBYIO KUCIIOTY
W BallMH, Haubosee BeposTHO OyleT B3aMMOJICHCTBOBATh:
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a) —C00 6) —CH, B) —COO r) —CH,

—CH . - . + +
-, o0 NH, —NH,
—NH, —OH —CH, —CH,

8. Kakoii yueHbIi PEIIOKUII TEOPUIO, COITIACHO KOTOPOI B ITpoliecce PepMEeHTATHUB-
HOTO KaTaJiu3a IMIPOMCXOIUT B3aUMHOE IPUCIIOco0iIeHre (hepMeHTa 1 cyOcTpara 1o reo-
METPUYECKOMY H 3JICKTPOHHOMY CTPOCHUIO:

a) D. Oumep;

0) JI. Muxasuc;

B) M. MenTen;

r) J1. Komang;

1) O. Kopuumi-boynen.

9. Berasbre npornymieHHbie ciioBa (3 orBeta) B mpemiokenne: «O0paTuMblii KOH-
KYPEHTHBIH WHTUOUTOP CTPYKTYPHO MOAOOCH ..., MPUCOCANHSETCS K ... IIEHTPY (ep-
MEHTA U BBITECHSIETCS M3 HEro M30BITKOM ...»

10. Hanuimute Ha3BaHUs U HOMEpa Ki1accoB (pepMeHTOB (6 OTBETOB), KATAIU3UPYIO-
X peaknnu 1, 2 u 3:

a-Kerormyrapar HAJIH,
COOH COOH H
I 1 | 2 | 3
H,N—C—H c=0 —— > (=0 CH,0H
| | - co, | |
CH, CH, CH, CH,
+

I'myramar HAZ



Pazmen 2
BUOJOI'NMYECKOE OKUCJIEHUE

2.1. JTanel JHEPreTHYECKOro odMeHa

HeorbemiieMbIM CBOHCTBOM JKHBOTO SIBIISIETCS 0OMeH Gewjecmg (METaboimu3m) —
COBOKYITHOCTBH Pa3HOOOPa3HbIX OMOXUMHUYECKUX ITPOIECCOB, B PE3YJIBTATE KOTOPBIX IO~
CTYHAFOIME TUTATEIbHBIC BEIIECTBA YCBAUBAIOTCS, MPOMCXOIUT OCBOOOXKICHUE IHEP-
MM U CHHTE3 HEOOXOIMMBIX OPTaHW3MYy COSIMHECHUI. MeTabolnu3M COCTOHUT M3 JIBYX
qacTei: anabonrusma (CHHTE3a CIOKHBIX BEIIECTB M3 O0Jee MPOCTHIX C 3aTPaToi dHep-
M) U kamaboausma (pacraga 0ojiee CI0KHBIX BEIIECTB 10 00Jiee IPOCTHIX C BhIJIC-
JICHHEM 3Hepruu). AHa0O0I13M U KaTaboJIM3M Hepa3phIBHO CBSA3aHBI MEXTy COOOI: aHa-
00JIN3M TIOCTaBIISIET KaTabOJIM3My BEIIECTBO, KATAOOIM3M TOCTABIISIET aHA0OIH3MY
sHepruto. OHAKO B YCIOBHUSAX MOCTOSHHOW TeMIepaTypbl Nepefaya SHEPrud B BHJIE
Teria OT OJIHOTO XMMHYECKOTo Mpoliecca APyroMmy HEBO3MOKHA. [109TOMYy B JKHUBBIX
cECTeMaxX MMEET MECTO Iepeadya HEPruu MOCPEICTBOM OCOOBIX MAKPOIPSUUECKUX
COCIMHCHUH, 00JIaIAF0IINX 3HAYUTEIbHBIM 3aI1aCOM SHEPTUH. YHUBEPCATbHBIM MAaKPO-
IPrUYECKUM COSTMHEHHUEM BO BCEX KIIETKAX CIYXHT adeHo3unmpugocghopras Kuc-
noma (anenozuaTpudochar, ATD).

Hepenxo kaTabomu3mM 00pa3HO Ha3bIBAIOT «TOPEHHEM», TOBOPST, YTO MUTATEIbHBIC
BEIIIECTBA «CTOPAIOT». AHAJIOTHSI MEK]Y TOpEHHEM M KaTaDOoIM3MOM BechMa YCJIOB-
Ha. B 00oux ciydasx Mbl IMEeM XMMUYECKOE MpeBpalieHie (OKHCICHHE) OpraHuvec-
kux Bemwects B CO, u H,O B npucyrctum kucnopona. OaHako ropeHue — ImpoLece Moi-
HUCHOCHBIH, HEPEryIHpyeMblii 1 Hed(PEKTUBHBIN (BCS SHEPTHUSI pacCEUBACTCS B BHJIE
teria). HanpoTus, npu kata®oyiM3mMe 3HEPTrHsl OPraHUYECKUX BEIICCTB BBIICISICTCS
MOPLHUSMHU Ha PAa3THYHbIX €ro dTamnax, J0CTaTo4Ho 3()(HEKTUBHO 3a1acaeTcsi PH CUHTE-
3e AT®, a nporiecc peryaupyercst oTpeOHOCThIO KIIETKH B YHEPIHU. YCTAHOBIICHO, YTO
KIIJI cucremsr cuaTe3a AT® B xierke cocraBisieT 40—45 %. bananc Mexmy CHHTE30M
u pacxonom ATD crporo coOnronaercs, mo3TomMy koinruectBo AT®D, npucyTcTByroiee
B KJICTKE B K&KIBIA MOMEHT BPEMEHH, HEBEITHKO. 3aTo Macca ATD, oOpasyromascs 1 pacxo-
JYFOIIAsICSI 32 CYTKU B OpraHK3Me B3POCIIOro YeI0BEKa, COMOCTaBUMa ¢ MacCoi ero tena!

Paccmorpum nogpoOHee «OrKeT» MeTa0oIM3Ma: B 4eM 3aKIII0YaeTcsl CyTh Mpo-
rieccoB cuHTe3a AT® 1 Ha KaKkue Hy Kbl KJICTKH €ro pacXoaytoT. FI3BecTHO JiBa Croco-
0a cunteza AT®D: aspoOHbI (oxuciumenvroe gochopunuposanue) U aHadPOOHBIH
(cyocmpamnoe gpogopunuposanue). AHa3poOHBIN KaTaOOJU3M MPEACTABISET COOOM
HEIOITHOE OKUCIICHNE OPTaHNYECKUX BEIIECTB, XapaKTEPEH TOIMBKO JIIsl YIIICBOIOB (TJIHKO-
JM3), COMPOBOXKIACTCSI 00pPa30BAHUEM MOJIOYHOM KHUCIIOTBI M MaJIbIM 3HEPreTHYCCKUM
BBIX0/IOM — 2 Monekynbl AT® Ha 1 Monekyiy riroko3sl. B husnonornuecknx ycrnoBusx
aHa’poOHBIM KaTabonu3M naer He Oonee 10 % Bcelt AT® B kierke. MckiroueHuem
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M3 TOT0 OOIIEro MpaBuJiia SIBJISIFOTCS CKEIETHBIE MBIIIIIBL: B OEJTBIX MBIIICYHBIX BOJIOK-
Hax ocHOBHOE KonuuecTBo AT® cuHTe3upyercst ana’spoOHbIM myTem. Kpome Toro, riu-
KOJIN3 CTAaHOBUTCS €IMHCTBEHHO BOZMOXKHBIM IyTeM Nponykiuu AT® B mo00ii kieTke
npu pedunure Kucnopoaa — eunoxcuu. OIHAKO aHa3POOHBIN KaTa00IU3M B OOJIBIIMH-
CTBE CIy4aeB HE CIOCOOEH JUIMTENLHO TOJICPKUBATH KHUIHENEITCIBHOCTh KIIETOK.
Tax, XOpoIlIo U3BECTHO, YTO CaMble UYBCTBHTEIbHBIC K THIIOKCHH KJIETKH — HEHPOHBI
KOpPBI OOJBIIMX MOMYIIAPUN TOIOBHOTO MO3Ta — MOTYT NMPOXKUTH 0e3 Kuciopona He 60-
jee 5 MUH.

BonbimmHCTBO KIiTeToK Tony4arot ceie 90 % neodxonumoint AT® 3a cuer aspob-
HO20 KaTabonu3Ma. D10 BbICOKOA () (DEKTUBHBIN OMOXMMUYECKHU IPOLIECC TTOITHOTO OKUC-
JICHUSI OPTaHUYECKUX BemecTB (YIIEBOMIOB, JIMIHUJOB U OCJIKOB) JI0 HEOPTaHUYECKHX
coenunennit CO, u H,O B mpucyTCTBHHU KHCIOpOAa. ASpOOHOE OKUCIIEHHE 1 MOTEKyIIbI
[JTIIOKO3BI JJA€T BO3MOKHOCTh CHHTE3UpOBaTh 38 Mosiekyn AT®, moxoxue 3HaueHus JaeT
OKHCJICHUE aMHHOKHCIIOT, @ TIOJTHOE OKMCIICHHE JIUITH/IOB IOCTABIISIET KIIETKE COTHU MO-
nekyn AT® na 1 monekyny BemiecTBa. boabIIMHCTBO KIETOK MOT'YT MCIOIB30BATh BCE
TPH KJIacca MUTATEIbHBIX BEIIECTB KaK HCTOUHUK SHEPTHH. TeM He MeHee, B X UCIIOJb-
30BaHUHU HAOIIOIACTCS OUEPEIHOCT: YIIIEBOIBI CITYKAT MEPBBIM SHEPTETUYECKUM «TOTI-
JUBOMY, TIPY MCYEPIIAaHUM 3aI1aCOB KOTOPBIX KICTKU MEPEXOST Ha KaTaOoIU3M JIMITH-
noB. benku moaBepratoTcsi KaTabolu3My B MOCIEAHIOI OYepeslb, B AKCTPEMabHBIX
CHUTYaIUsIX, HAPUMED, TPU JUTUTEILHOM T'OJIOaHUH.

Bech cunTesupyemblii pona ATD KIeTKH pacXoayroT Ha COBEpIICHHUE Pa3TuIHbBIX
BH/JIOB TIOJIC3HON pa0oThl. BO-TIePBBIX, 3TO Xumuueckas paboma — peakiyy aHadoJIn3Ma,
1o onpezeeHuo Tpedytorue 3arpatbl AT®. Crofa 0OTHOCATCS BCe OMOCHMHTE3BI B KJICT-
KaX, B OCOOCHHOCTH CaMbI€ «JJOPOTOCTOSIIINEY) — CHHTE3bI OnoronumMepos (6enkos, JIHK
u PHK, nonucaxapuioB) v tunua0B. Bo-BTOPBIX, 3TO Mexanuueckas paboma — mpolec-
CBI TTEPEMEIICHUS KIETOK M WX OpPraHelul B MPOCTPAHCTBE, B TOM YHCIIE M MBIIICYHOE
cokparenue. HakoHer, 31o ocmomuueckas paboma — NPOLECCHl aKMUBHO20 MPAHCHOP-
ma BEIIeCTB yepe3 OMoIornyeckue MeMOpaHbl, HalpaBJIeHHbIE HA CO3JIaHUE PA3HOCTH
KOHLIEHTpPAIUM 3TUX BEIIECTB BHYTPU KJIETKH U BO BHEKJIETOUHOM XU AKOCTU. Eciu
B POJIM TaKHMX BEIIECTB BBICTYIAIOT 3apayKeHHBIE YacTUIlBI — HoHBI K¥, Na®, Ca?", CI,
TO (GOPMUPYETCS HE TOIHKO Pa3HOCTh KOHIICHTPAIIMH, HO U pa3HOCTh IMOTEHI[UATIOB.
B »TOM ciyuae roBOpST O COBEpLICHUH d1eKkmpuyeckoli pabomvi. ONHAKO CIEnyeT
noMHUTB, 4To KIT/I Bcex aTux BumoB pabotsl cymectBeHHO HUxKe 100 %. OcraBmascst
noist sHeprur AT® repexoauT B Teruio. B 3ToM 3akirouaercs elie oJHa BakHas (yHK-
st Bcex nporeccoB pacnana AT® — dyHKus menionpooykyuu.

B sHeprernueckoM oOMEHE MPUHSTO Pa3iniaTh CICAYIOINE OCHOBHBIC ATAIIbI.

IMonroroBuTeNbHBII 3TaN. Briodaer B ce0s peakiuu THAPOIU3A B HKETYJOUHO-
KHIIEYHOM TPAKTE MUTATEIbHBIX BEIIECTB JI0 UX MOHOMEPOB: OCJIKOB — /O aMUHOKHC-
JIOT, IO CAXaPHIOB — IO MOHOCAXapH/I0B (B OCHOBHOM TITFOKO3bI ), JIMTTHIIOB — JIO0 YKUPHBIX
KHCIIOT | TiHIeprHa. JlaHHbIH 3Tan HEOOXOMM, YTOOBI C/IeNiaTh MUTATENbHbIC Bellle-
CTBa JIOCTYITHBIMHU JUIS KaXKJOM KJIETKH, MOCKOIBKY KPYITHBIE MOJICKYJIbl HE TOJBEp-
raroTCs BCACBIBAHHUIO B KPOBb.
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IMpomexyTounblii 06MeH. Brirodaer MHOrOUMCIICHHBIE OMOXUMHYECKHE PEaKIIHU
AMUHOKHMCIIOT, INIFOKO3bI, )KMPHBIX KUCIIOT U INIMLIEPUHA, HAIIPaBJICHHbIC HA UX ITPEBpa-
LIECHUE B OIPAHUYEHHBIA KPYT «MaJIbIX» MOJIEKYJ — IUPOBUHOIPAIHOM KHUCIIOTHI, alle-
TUJIKOOH3UMa A U psima npyruX. [IpoMexyTodHbIii 00MeH He TpeOyeTr 3aTparhl KHCIIOo-
pozia ¥ poTeKaeT ¢ CHHTE30M HeOombIoro konnuecta AT® B peakuusx cyocTpaTHO-
ro pochopunmpoBaHusi.

TepMuHaAbHBIN (3aKJII0YMTENbHBII) 3Tam. [[poncxoanT moxHoe OKUCIEHUE Po-
JYKTOB TIPOMEKYTOYHOTO OOMEHa JI0 HEOPraHWYECKUX BEIIECTB. DTOT ATAIl MPOTEKa-
eT B MUTOXOHJPHUAX KIIETOK, TJe MPOUCXOJUT MOTPeOIeHIE KHCI0poaa 1 00pa3oBaHue
CO, u H,0, 1 B X0/1€ OKUCIUTENLHOTO (GOCHOPUIHNPOBAHKS CUHTE3UPYETCSI OCHOBHOE
konuuectso ATO.

2.2. lIuxa Kpedca

Ik Kpedea (muxi TpukapOonoBbix kuciot, L{TK) sensiercst mporieccom okuciie-
HUS alleTUIIKOYH3UMa A — YHUBEPCaJIbHOTO MPOyKTa KaTaboIu3mMa yriieBOIOB, JTUTTH-
noB u OenkoB. LITK mporekaer B MUTOXOHJpUSX ¢ ydacTHeM 8 (DEpMEHTOB, KOTOpBIE
JIOKaJTM30BaHbI B MATPUKCE B CBOOOTHOM COCTOSIHUM MITM Ha BHYTPEHHEW ITOBEPXHOC-
TH BHYTPEHHEW MEMOpaHBI.

Ocuonoit gynkiueit LITK siBisercst oOpazoBaHue BOCCTaHOBIICHHBIX KO(epMeH-
toB HAJIH, 1 ®AJIH,, KOTOpBIE MOCTABIAIOT MPOTOHBI B JABIXATENbHYIO Lemb. Kpome
Toro, cyocrparsl LITK MoryTt ucronbs30BaThes /IS TITFOKOHEOTeHe3a, TepeaMUHUPOBa-
HUSI, CHHTE3a TeMa, KUPHBIX KUCIoT. Takum obpazom, LITK unTerpupyer Bce BHIIBI
oOMeHa BelIecTB.

2.2.1. Peaknum LITK

1. luTparcuHTa3a KaTajlu3upyeT NpeBpalleHUue OKCaloaleTaTa U alleTHIKOIH3U-
Ma A B JUMOHHYIO KHCTIOTY (IIUTpaT):

?OOH
COOH SKoA CH

Cc=0 + c=0 ——> HO—?—COOH +  HSKoA

$H2 CH $H2

2

3
COOH COOH

2. AkoHHMTA3a MpeBpaIiacT MUTPaT B M30IUMOHHYIO KHCIOTY (n3ouutpar). CHaga-
Jia TIPOMCXOIUT JCTUAPATAIIUS [UTPAaTa ¢ 00pa30BaHUEM ITPOMEKYTOYHOIO MPOJYKTA —
YuC-aKOHUTOBOW KHCJIOTHI (yuc-akoHuTara). JlaHHOE COCTMHCHHME HE BBIXOIUT U3 aK-
THUBHOTO IIEHTPa hepMeHTa, T0ITOMY ero (opMyJTy MPUHATO 0003HAYAThH B KBaIPATHBIX
ckoOKax. 3aBepliaeT peakiuio MPUCOESIMHEHIE BOJIBI T10 IBOHHOH CBSI3U ¢ 00pa3oBaHU-
€M M30IUTpaTa:
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?OOH

G
HO—?—COOH

G
COOH

HC—COOH
- o
“Ho ¢—CcooH
CH,
COOH

?OOH
+H,0 HO_(lj_H
H—?—COOH
iy
COOH

3. M3ouuTpataeruaporenasa JIeKapOOKCHIINPYIONIAsi KaTallu3uPyeT OKHCIHTEIb-
HOe JiekapOoKcHIMpoBaHue u3onurpara. CHauasa ruipOKCHIIbHAS TPYIITa H30IHUTpaTa
OKHCIISIETCSl 10 KETOHOBOM, 00pasyercsl MIaBeleBOSTHTapHAasI KUCIOTa (OKCAIOCYKITH-
HaT). 3aTeM OKCAOCYKLMHAT TepsieT KapOokcuibHyto rpymmny B Buge CO,, oOpasyercs

O-KETOTIIyTapar:

+

CooH HAJT ¢oon ¢oon

HO—C—H ¢=0 ¢=0

H—(—COOH H—(—COOH ——_—= (i,
i i oo
COOH HAJTH, COOH COOH

4. Cnenyromas cramus L[TK — okuciurenbHoe 1ekapOOKCHINPOBAHUE O-KETOTITY-
TapaTta. OHa KaTaJIu3UpPyeTCs O-KeTOITyTapaTACTHIPOT€HA3HbIM KOMILIEKCOM, COCTOSI-
mmM 13 3 depmenToB U 5 kodepmenToB: THaMmuHAH(DOChaTa, kopepmenTa A, aumo-
amuaa, HAJL", ®AJL. IlpoaykT peakuuy — CyKIIMHHIIKOOH3UM A — MaKpO3pruyeckoe

COCIMHCHUC:

+
C=0 C=0
| +HSKoA |
(le2 C|H2
CH
[ HAJIH, (|3H2
COOH - Co, COOH

5. CuHTe3 SIHTapHOM KUCIIOTHI (CyKIIMHATa) (PePMEHTOM CYKIIMHUIIKOOH3UM A CHH-
TeTa3oi. JHEPTUs MAKPOIPrUUECKON THOI(HUPHOH CBSI3H B MOJICKYJIE CYKIIMHUIIKOIH3H-
Ma A 3aTpauyuBacrcs Ha cuHTe3 MoJieKylibl [ ' T® u3 I'/I® u docdara — 3T0 eAMHCTBEH-
Has B L[TK peakuust cyocrpatHoro ¢ochopuiinpoBaHus:

0
1D + On
? ~ SKoA
T
I
COOH p—
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6. CykuuHataeruaporenasa, (raBorpoTeHH BHyTpeHHEeH MEeMOpaHbl MUTOXOHIPUH,
KaTaJIN3UPyeT OKUCIICHUE CYKIIMHATa 10 pyMapoBoil KHCIOTH (pymapara):

DAJL

QOOH COOH

CH, G—H

ik +

COOH DATTH COOH
2

7. dymapasa crepeocrieninuuHO MPUCOSTUHSET BOY 110 ABOWHOH CBSI3H pymapa-
Ta ¢ o0pa3oBaHHeM L-s0JI0UHOM KUCIOThI (L-MajaTa):

COOH COOH
é—H +H,0 HO—é—H

N "
COOH COOH

8. Manatneruaporenasa 3ambikaer LITK okucinenneMm rupOKCHIBHON TPYMIIBI
L-manata ¢ 00pa3oBaHIEM OKCaI0aleTaTa, KOTOPbIH 3aTeM pearupyeT ¢ HOBOIM MOJIeKy-
JIOW aIleTHIIKOAH3MMA A, U IIUKJI TIOBTOPSIETCS BHOBD:

HAJL
COOH COOH
HO—é—H c=
o Ch,
COOH HATTH, COOH

Oo6mas cxema peakiuii LITK npencrasiena Ha puc. 11.

2.2.2. DHepreruyeckuii 6amanc onnoro ooopora LITK

B 4 okucmurensHo-BoccTanoBUTENBHBIX peakuusax [[TK obpasyrorca 3 HAJIH,
u 1 ®AJIH,, KoTOphbIe HATIPABJIAIOTCA JaJlee B IbIXaTeNbHYIO 1IEMb OKUCIUTENBHOrO (oc-
¢dopmmpoBanusi. B porecce okucmmTenbHOro GocOpruIInpoOBaHUS B IbIXaTELHOH 11e-
nu u3 1 HAJIH, obpasyercs 3 AT®, uz 1 ®AIH, — 2 AT®. U3 1 I'T®, obpasyromero-
cs B LITK 3a cuer cydcTparHoro pochopunuposanus, cunresupyercs 1 AT®D. Takum
obpazom, 3a 1 obopor LITK cunresupyercs 12 ATO.
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Auerni-KoA %OOH ?00H Han* ?OOH
?OOH ?Hz HO—?—H ?:o
?zo HO—?—COOH — H—?—COOH o C|H2
VY
CH, CH, CH, CH,
I HSKoA I I HAJH, I
COOH COOH COOH COOH
+ +
HALL HAJIH, HAJTH, HAJT
[TUKJI KPEBCA
-CO, + HSKoA
®AJTH, ITO  TAD+ D, TKoA
COOH COOH COOH c=0
I +H,0 I > / I
HO—?—H - ﬁ—H CH, $H2
CH, H—C CH, —HSKoA CH,
I I DAJT I I
COOH COOH COOH COOH

Puc. 11. O6ras cxema peakiuii muikiia Kpeodca

2.3. TkaHeBoe AbIXaHHE U OKHCJIUTEIbHOE (POChOpHIHPOBAHME

3aKITFOUUTENTBLHBIM JTAllOM SHEPTETHYECKOro 0OMeHa CITyXKaT MPOTEKAOIINe B MHTO-
XOHJIPHSIX TKAHEBOE JIbIXaHUE U OKUCIUTeNbHOE (hochoprmpoanue. TkaHeBoe IbIXaHHE —
norpediIeHe KUCI0po/a B AbIXaTeIbHON e METOXOH/IPH C SHEPTETHYECKOH ENbIO.
(-DYHKHI/IIO TKAaHEBOI'O AbIXaHUS BBIITOIIHACT KOMIIJICKC Q)epMeHTOB, JIOKAJIN30BaHHBIX HA BHYT-
penHeit MeMOpane MuToxoHIpuii. OkuciuTensHoe GpochopunupoBanue — cuaTe3 ATD
Ha BHYTpPEHHEH MeMOpaHe MUTOXOH/IPUI B IPUCYTCTBUH Krcnopora. [Iporece okucnurens-
Horo (ochoprnmpoBanus Karanusupyercst pepmentom AT D-cunTazoii. Kpartkas xapaxre-
PHUCTHKA CTPYKTYPbl KOMIIOHCHTOB, HEOOXOAUMBIX isi cuHTe3a AT® B MUTOXOHAPUSIX,
npeacrapieHa B tadm. 4. IlepeiiieM K pacCMOTPEHHIO MEXaHU3Ma X paboThI.

KommioneHTs! Z[BIX&TGHBHOﬁ enuy pacnojararoTcsa B MeM6paHe B MOPAAKE ITOBBIIIEC-
HUST UX CPOJICTBA K AJIEKTPORHY (€). Takum oOpa3om, € mepeMeraercs mo IbXxaTelbHOH
IIEMH OT BEIECTB C HU3KUM CPOJICTBOM K € K BelllecTBaM ¢ 0oJiee BBICOKUM CPOJICTBOM
k & Oxucnenne HAJIH, NpoucXoauT CIEAYIOMKUM 00pa3oM:

a) mapa € u nporonos (H") nepenocsarca ¢ HAIH, na ¢pnasonporenn — HAJIH-ne-
THJIPOTEHA3y, Kotopas HanpasJisier napy H' B MexxMeMOpaHHOE IPOCTPaHCTBO, a mapy & —
Ha XeJe30-cepHble eHTPHI (FeS-11eHTphl) AbIXaTenbHOM 1IeMH.

0) yOMXWHOH MPUHUMAET I1apy € OT JKeNle30-CEPHBIX IIEHTPOB U napy H' u3 matpuk-
ca, IPEeBPaIasCh B BOCCTAHOBIICHHBIN YOUXUHOH, 3aTeM IepeHOocuT mapy H' B Mmexxmemo-
PaHHOE IPOCTPAHCTBO, a Mapy € — Ha HUTOXPOM b .
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B) & OT IMTOXpoMa b, TEPENaroTCs Ha IUTOXPOM b, a 3aTeM Ha yOUXMHOH,
npUHUMaroIwii mapy H' n3 MaTpukca v mpeBpaiaromnuiicss B BOCCTAaHOBJICHHBIN YOUXH-
HOH. 3aTeM BOCCTaHOBJICHHBIH YOUXHHOH BHOBB repenaet napy H' B MmexxmeMOpanHoe
IIPOCTPAHCTBO, a € HAIIPABIISIET HA YKEIE30-CEPHBIN LEHTP.

T') C 3TOr0 MOMEHTA JIbIXaTelbHas LEeNb OCYIIECTBISIET TPAHCIOPT TOJIBKO €, TpaHC-
nopt H' B MaTpuKc 3aBepliieH. DJIeKTPOHBIL, IOIYYEHHBIE OT 5KeJ1€30-CEPHOT0 LIEHTPa, TPAHC-
MIOPTUPYIOTCS 10 CUCTEME IIUTOXPOMOB C |, C, @ U a, HA KOHEYHBIH aKIENTOP — KMCIOPOLL,.

J1) IUTOXPOMBI @ U @, TECHO CBS3aHBI IPYT C IPYTOM U MOIyYHIIM 001 HA3BAHUE
YUmMOXpOMOKCUOa3a, MOCKOIbKY OHU HEIOCPEICTBEHHO KOHTAKTHPYIOT C MOJIEKYJIsp-
HBIM KHCIIOPOJIOM. B cocTaB IUTOXPOMOKCH/Ia3bl BXOJUT HE TOJIBKO TeMOBOE JKENe30,
HO U MeZib. B akTHBHOM IIEHTpe IIUTOXPOMOKCHAA3bI MTPOUCXOANT PEAKITUS

48+ 4H' + 0, - 2H,0.

Taxum 0Opa3zom, B pIXaTeTbHOM eI MUTOXOHIPHIA OCYIIIECTBIISIETCS YEThIPEXIIICKT-
POHHOE BOCCTAaHOBJICHHE KUCIIOPO/ia ¢ 00pa30BaHUEM «META0OINICCKON BOJIBDY.

B cnyuae okucnenns ®AJIH, nocnenoBaTenbHOCTh COOBITHH Ta e, HO HAYMHAET-
cs1 ¢ myHKTa (0): youxunon npunumaet napy € u H' nenocpencrsenno or ®AJIH..

YcTaHoBIIEHO, YTO Pa3HOCTh OKHCIUTEFHO-BOCCTAHOBUTENBHBIX ITOTEHIINAIOB MEX-
ny nepebiM (HAJIH,) n mocnenum (Kucaoponom) KOMIOHEHTOM JIbIXaTENbLHON LETH
cocrasiser okono 1,14 B, uto cozmaet 3amac sneprun okono 220 kJk, J0CTaTOYHBIHA
i cuHTe3a 3 monekyin AT®. [ToatoMmy Best apIxatenbHas 1elb YCJIOBHO MOXKET OBbITh
MojielieHa Ha 3 y4acTKa, pa3HOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTOTEHIIHAIOB
B KOTOPBIX TocTatodHa it cuHaTe3a 1 monekynsl AT® — 3 nyukma conpsoicenus nprxa-
Hus 1 pocdopunuposanus: 1-i —mexxy HAJIH, n HAJIH-nerunporenasoit, 2-i — Mex 1y
LIUTOXPOMAMH b, 1 ¢, 3-1 — MEXKJly IMTOXPOMAMH a U a,. Takum 00pa3oM, OKUCIIEHHE
1 monexynst HAJIH, B nbIXaTenbHOM ey JaeT BO3MOKHOCTh CHHTE3MPOBATh 3 MOJI€e-
Kynbl AT®, a 1 monexynst @PAJIH, — Tonbko 2 monexynsr AT®.

2.3.1. XeMuocMoTHYeCKAsI TEOPUS

J171s1 0OBSICHEHUS MEXaHHU3Ma OKUCIHUTENbHOr0 hocdopuaupoBanus B 1961 r.
I[1. Mutdennom OblIa TpEIIOKEHa Xemuocmomuieckas meopus. B 06001eHHOM BHIE
CYTh XeMHOCMOTHUYECKOH TEOPUH MOKHO IPE/ICTABUTD CIISTYIOIIMM 00pa3oM: BHYTPEH-
Hsis MeMOpaHa MUTOXOHJPUN pasenseT moTtoku € u H' — mepBbie TpaHCIOPTHPYIOTCS
BJIOJIb MEMOPaHBI, BTOPBIE — TIONIEPEK, IIPU 3TOM CO3/IA€TCsl TPAHCMEMOPaHHBIN AJIEKTPO-
XUMUYECKUH MOTEHINAI, 00yCIIOBIICHHBIH Pa3HOCTHIO 3apsJI0B U KOHIICHTPALUH TPOTO-
HOB B MaTPUKCE 1 MEKMEMOPaHHOM IPOCTPAHCTBE MUTOXOHIPUN. DHEPrHsi 3TOTO AJIEKT-
POXUMMYECKOTO TIoTeHITnaa ucnonb3yercs ATd-cunrazoit mist cuare3a ATO uz AJID
u pocdara, 1. e. 15t pochoprnmposanusi. Cornacuo konueniuu [1. Mutyenna TkaHeBoe
JIBIXaHUE U OKUCIUTEIbHOE (POCHOpHITHPOBAHNE CONPSIKEHBI, @ COMPSITAIONINM 3BEHOM
MEKIY HUMH CITY’KUT 3JIEKTPOXUMHUYECKHH MIOTEHIINAN: IIXaHUE CO3/aeT ero, a pocdo-
PHIINPOBaHHE PACXOJLYeT.

[Ipu nepenoce H' u3 maTpukca B Me&KMEMOpaHHOE IPOCTPAHCTBO HA BHYTPEHHEH
MeMOpaHe CO3JaCTCsl OCMOMUUECKUL 2PAOUEHN NPOMOHOE (XUMUYECKUT NOMEHYUAT)
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ApH = 60 mMB (ipu ApH = 1) (B marpukce pH Bbilie, yeM B MeKMEMOpPaHHOM ITPO-
crpaHcTBe). Tak kak kaxaprii H' HeceT monoKuTensHbIN 3apsi/l, Ha BHyTPEHHEH MeMO-
paHe TaKXke MOSABISETCA pasHocmy dfiekmpudeckux nomenyuanos AV= 160 mB, BHYT-
PEHHSISI CTOpOHA MeMOpPaHbI 3apshKaeTcs OTPUILIATEIbHO, BHEIIHSS — ITOJIOKUTENBHO.
B cymmMme ocMoTHueckuil rpagHeHT MPOTOHOB M Pa3HOCTh MOTEHIMAIOB 00pa3yroT
2NeKMpPOXUMUYECKUL NOmMeHYUal, KOTOPBIA cocTaBisieT okoiao 220 MmB.

OHeprus 00pa3oBaBLIEToCsl HA BHYTPEHHEH MeMOpaHe MHUTOXOHAPHUH AIIEKTPOXHU-
MHUYECKOT'0 ITOTEHIIHaIa MOXKET UCTIONb30BaThes st hocopunupoBanust AJID B ATO,
TpaHCIIOpPTa BEUIECTB Yepe3 MeMOpaHy MUTOXOHIPUN U TETUIONPOAYKITUH.

CBezieHUS O CTPYKTYpe U (DYHKITUSIX KOMIIOHCHTOB JbIXaTelbHOU 1enu u AT®-cuH-
Tasbl 0000MIeHbI B Ta0mI. 4.

2.3.2. MexaHu3M OKHUCJIUTETbHOrO0 (pochopuIupoBaHUs

[Ipouecc pochopunupoBanus ocymiectisiercs ATd-cunrazoit (H'-AT®d-a3a),
kotopas morpedinsier 40—45 % cBOOOIHOIN YHEPTUH, BBIICTUBIICHCS TP OKHACICHUH.
AT®-cunTaza npeacrasiseT coO0H HHTErpallbHBIN OEIIOK, COCTOSIIHI U3 IBYX CyObeIu-
nun —F u F|. CyObemunnna F — kanan B MemOpane, peiHa3sHaueHHbIA I TPaHCIop-
Ta MPOTOHOB M3 MEKMEMOPaHHOTr0 IPOCTpaHcTBa B MaTpukc. CyObenununa F — kaTa-
JTUTHYECKAs: — MMEHHO OHa KaTanu3upyer peakiuio cuate3a ATD uz AI® u pocdara.
Korna 3nauenne TpaHcMeMOpPaHHOTO TIOTEHITMAA TOCTUTAET KPUTHUECKON BETMYHHBI
200-250 mB, H™ ycrpemusiorest u3 MeXMeMOpPaHHOTO IPOCTPAHCTBA B MAaTPUKC IO OT-
KpBIBIIIEMYCSl KaHaITy. Beienstomasicst B pe3ylibrare 3Toro SHeprus pacxoayercst dep-
MEHTOM Ha 00pa3oBaHue Makpodprudeckoit csizu AT® u3 AJID u docdara — okuciu-
TenbHoe pochopumuposanue. [Ipu kaxaom nepenoce H' uepes kanan F sHeprus syiext-
POXMMMYECKOIO IOTEHIIMAa PACXOYETCs Ha IIOBOPOT CTEPKHSA CyObenuHuIbl F ,
B pe3yJbTaTe Yero M3MeHsiercsi KoHpopmMaius ¢gepMeHTa, odierdaercsi CB3bIBaHUE

AJI® u docdara.

2.4. Peryasiuus dJHepreTu4eckoro ooMeHna

ki KpeOca, TkaHeBOE AbIXaHKE U OKUCIUTENbHOE (ochopriinpoBanre QyHKIHO-
HUPYIOT B KJIETKE COIVIACOBAHHO. [ TIaBHBIM NPUHIUI UX CONIACOBAHHOMN PEryNsilUU:
cunte3 AT® nomkeH orBedaTh MOTPEOHOCTSIM KIETKH B HeM. Korja B KileTke aKTHBHO
nporcxonuT norpednenne AT®D, nakarmsaercs AD. UmenHo AJID siBisieTcs r1aBHbIM
CTHUMYJIATOPOM BCEX DTAIOB YHEPTETUYECKOr0 0OMeHa. 3aBHCUMOCTh CKOPOCTH JIbIXa-
HUS KJIETOK OT KoHUeHTpanuu AJl® nmomyunia Ha3BaHUE ObIXAMeNbHbill KOHMPOlb.

JbIXaTenbHbBI KOHTPOJIb OCYIIECTBISIETCS C YUACTHEM 4 PErylsTOpHbIX (epMeH-
toB LITK: nutpaTcuaTasbl, H30IUTPATACTUIPOT€HA3HI, O.-KETOITyTapaTAeruaporeHas-
HOI'0 KoMILIeKkca U Manataeruaporenassl. Oti pepmentsl LITK unrubupyrores HAJIH,
u AT ®, xoropsie spisitorces npoaykramu LITK u okucnurensHoro gpochoprinpoBaHusl.
HA' u AA® akruBupytot 31 pepmentsl LITK. Kpome Toro, ckopoctb OKHCIUTENb-
Horo (ochoprHpoBaHUs HAMPSIMYIO JIMMUTHPYETCsl 1OCTyHOCThI0 AJID, KoTOpHIii
MOCTymnaer B MaTpukc B oomeH Ha ATO.
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DHepreTuyecKuil 0OMEH HAaXOAMTCS TAKXKE W IMOJl TOPMOHAJIBHBIM KOHTPOJIEM.
Wncynun gepes paa nmpoMexyTounbix nocpennukoB aktuBupyer L[TK Ha ypoBHe o-ke-
TONIYTapaTIEeruAPOreHa3Horo KOMIUIEKCa, a TAKKe aKTHBUPYET OKUCIUTEIbHOE JeKap-
OOKCHITMPOBAaHUE THPYBaTa, TOCTABIISIONIETO alleTHIKOdH3UM A 1tukity KpeOca, u rm-
KOJIN3, TPOYIIMPYIOIINI THPYBAT. XOPOIIO U3BECTHO, YTO MPH JICPHUIIUTE HHCYIMHA, KO-
TOPBIH pa3BUBACTCS MPU CaxapHOM JUadeTe, 3TH a3pOOHBIE TPOLIECCHl MHTHOMPOBaHbI,
a MUpyBar npeBpamaercs B JiakraT. CTUMYIHPYIOT SHEPreTHYeCKH 0OMEH B KIIETKE
FOPMOHBI IIIUTOBU JHOM 5K€JI€3bl — TAPOKCHH U TpUHoATUPOHUH. [Tox neficTBueM Tupeo-
WJHBIX TOPMOHOB akTUBHpYeTcs nepenoc AJlD B MaTPUKC MUTOXOHJIPHH, YCKOPSIOTCS
TKaHeBoe JbIxanue u cuute3 AT®, a TakKe yBETMUHUBACTCS TETTONPOAYKIIHS.

2.5. Jlpyrue nmyTH MCIo/JIb30BaHUs KHCJIOPOAA

W3BecTHBI TakXKe IMyTH HMCIOJIb30BAHUS KHUCIOPOJA C TUIACTUYCCKUMH IICIISIMH.
PeaKHI/II/I MHKPOCOMAJIbHOI'O OKUCJICHH A, AKTHUBHO ITPOTCKAIOIIKUE B IICUCHU Y HAAIIOYCY -
HUKaX, MPUBOMAT K BHEIPEHUIO KHCIOPOJa B OKHCISIEMbIN CyOCTpaT. DHIOTCHHBIMH
cyOcTpaTaMH MHKPOCOMAIBHOTO OKHCIICHUS SIBIISIFOTCSI XOJIECTEPUH, CTEPOUTHBIE TOP-
MOHBI, HCHACBIIIICHHBIC YKUPHBIC KUCIOThI. Bennko 3HaueHue 3TOro mpoiecca s 00e3-
BPEKUBAHUS KCEHOOMOTHKOB (Yy»KEPOTHBIX OPTraHU3MY COCITMHEHUN ).

HeOonpIoe KoiuuecTBO KUCIOPO/a B KIETKAaX MPEBpAIIaeTcsi B aKTUBHBIC (op-
MBI — CBOOO/THBIE pa/INKAIIBI M MX MPE/IIECTBEHHUKH, CIIOCOOHBIC HAPYIIATh CTPYKTYPY
JIUITU 0B, GCHKOB, HYKJICHHOBBIX KHCJIOT. ﬂﬂﬂ 3alIHUTHI OT HOI[O6HOFO IMMOBPCIKACHUA
B KJIETKaX MMEETCS aHTHOKCHAHTHAs CHCTeMa, BKJIFOUaromias psia GepMeHToB (kaTta-
Ja3a, CyNnepoKCHUINCMYTa3a, [IyTaTHOHIIEPOKCH 1a3a, TIIyTaTHOHPEIYKTa3a) U HU3KO-
MOJIEKYJISIPHBIX OPTaHMYECKUX BEIICCTB, B TOM uucie ButamMuHoB A, C, E, numoeBoit
KHCIIOTBI U TJIyTaTHOHA.

CpaBHHTENIbHAs XapaKTEPUCTUKA Pa3IUYHBIX TyTeH HCIOIB30BAHUS KUCIOPOa
B KJIETKE TMpejicTaBieHa B Tadu. 5.

Bomnpocs! 1J1s1 NpoBepKHU yCBOEHHMS MaTepHaJia

1. TTonsiTne 06 oOMeHe PHEPTUH B KUBBIX CUCTEMaX, OMO’HEPreTnke u OUOIOoTHU-
YECKOM OKHCJICHUH. MaKpO3pruiecKue CBsI3H 1 MaKpOIPTUIECKUE COSTMHEHMUSI, X BUJIbI
u 3HaueHne. AT® kak yHUBepcalbHbIN 3HEProHOCUTENb. [yTH reHepauu 1 ncnoiab30-
BaHusi AT® B KiIeTKe, CpaBHHUTEIbHAS XapaKTePUCTHKA OKUCIUTEIHHOTO M CyOCTpaT-
Horo (ochopumpoBaHHsL.

2. DTanbl yTHIU3AIMU YHEPTUHU MUTATEIbHBIX BEIIECTB: MOJIrOTOBUTEIBHBIH, TIPO-
MEKYTOYHBIH OOMEH U MUTOXOHJIpUATIbHBIN, CyITHOCTh M 3HadyeHne. OOpa3oBaHue U
skckpenns CO, u H,O — KOHEYHBIX IPOIYKTOB MeTabonu3Ma.

3. Iukn TpukapOoHOBBIX KUCIOT (iuki Kpebca): CyIHOCTh M OMOIOrHYeCKOe 3Ha-
yenue. Peaknnn nukina Kpebea: cyocTparhl, pepMeHTHI, KohepMEeHThI. Perynsimst k-
na Kpebca.
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4. JlpxatenbHasi Lelb MUTOXOHJIPUI: CTpoeHue U QYHKITHH, CBOMCTBA KOMIIOHEHTOB,
ouonoruueckoe 3HadeHue. Crpoenne u Gynkiuuu ATD-cuHTeTa3bl. MeXaHU3M COIpsiKe-
Hust TkaHeBoro Jpixanus (T/1) u okucnurensHOro hochopumupoanus (OD) — xemrocMo-
TH4eckas Teopust Murtderia. Pazobmienne T/] u O®D: cymHocTs 1 OHOIOrniecKoe 3HaueHHE.

5. MoHO- 1 THOKCHUTEHA3HbBIE peaKIu (MUKpOCOMaIbHOE OKHCIIeHNE). Poins MUK-
POCOMAaITLHOTO OKHCIICHUS B 00€3BPEKHBAHNN KCEHOOMOTHKOB. CBOOOIHOPAIMKATLHBIN
MyTh UCTIOIB30BaHUSI KUCIOPO/Ia: aKTUBHBIC )OPMBI KHCIIOPOAa, UX OMOIOrHUECKOe 3HA-
4yeHue. AHTHOKCHIAHTHAs 3alUTa KICTKU: (pepMeHTaTHBHBIC U HeepMEHTATHBHBIC
MEXaHU3MbI, UX 3HaUYEHHE.

IIucbMeHHOE JOMAIllIHEe 3aJaHue

OO0ss3aTenbHOEC
1. KaraGonu3m 3TaHONa B OpraHu3Me MPOTEKACT B MEUCHH PEUMYIIICCTBEHHO 110
CIEeayIoleN cxeme:

+ HSKoA o
+HAIL T /) +HALY /
H3C—CH2—OH —_ H3C—C\ _— H3C—C\
—HAJIH, H - HAJIH, SKoA

W 3aBepluaercs okucieHneM anermin-KoA B nukie Kpebcea.

Paccuuraiite sHeprerrueckuii 6ananc (konmudectBo Monekys AT®) nogHoro okuc-
nenus sranona 1o CO, u H,O. Kakue Bemectsa (pepMeHTHI, KOPEPMEHTHI, CyOCTpa-
ThI) HEOOXOMUMBI ISl TIONTHOIEHHOTO KaTabou3ma dTaHona?

2. U3 x1eToKk MUOKapa BBIICIAIN MUTOXOHIPUH U MHKYOUPOBAIIN B CPEIE C TOCTa-
TOYHBIM COZIEpY)KaHUEM KHCIIOpOIa U CYOCTPaToB OMOIOrMUECKOro OKHCTeHusI. B xozie akcre-
pPUMEHTA B CYCIIEH3HIO J00ABISIIH Pa3IMIHbBIC BEIECTBA, 00JIa/IAI0IINE N3BECTHRIM JICH-
CTBHEM Ha MPOIIECChI TKAHEBOT'O JIBIXaHHSI U OKUCIUTENHHOrO hochoprnupoBanmst: AILD,
HMHTUOUTOP JIBIXATEIbHOM LIS , Pa300LMTeNb Ablxanus 1 (hochoprtrpoBanus. Ha ciemyro-
II[eM PUCYHKE MPEICTaBlIeHbI IpaduKK MOTPEOICHHUs KUCIOpoaa u oopa3oBanus ATD
B JJaHHOM CHCTEME 10 BBEACHHS MOIYISITOPOB (y4acTOK A) u mocie Hero (ydactok B):

KonuenTpanus KonuenTpanus KonuenTpanus

(0]

Bpems A B Bpems A B Bpems



Kakue 13 npuBeneHHbIX MOIYISTOPOB MOTIIM O0YCIIOBUThH HAOIIOMaeMbIe 3aKOHO-
MEPHOCTH B KaxkoM ciydae? OTBeT 00OCHY#HTE.

3. Hadranuu — TokcuuHOe coeinHeHue. [Ipu mocTyIuieHHH B OpraHu3M 4epe3 jKe-
JIYIOYHO-KHUIIICYHBIN TPAKT Ha)TAJIMH HAKAIIMBAETCS B I1EUCHH, IJIe 00C3BPEIKUBACTCS
MO CIEAYIOIIeH CXeMe:

OH
OH OH

_— —_—

Hagramun 2-Hadron 1,2-AnruapokcuHadTanny

Kakoli myTs morpeOiieHusi KHCI0opoa UMEET MECTO B JTAHHOM citydae? YKaxKuTe
Ha cxeMe GepMeHTHI 1 KOpepMEHTHI KaXkI0i crajnu. Kakoe Ononornveckoe 3HaYeHNE
MMEeT U3MEHEHUE PaCTBOPUMOCTH B BOJIE META0OJIUTOB MO CPABHEHUIO ¢ Ha(hTaIMHOM?

4. B ycloBusIX HOpMallbHOM paOOThl MUTOXOH/IPHA KHCIOPOJ] BOCCTaAHABIUBACTCS
110 Bozibl o cnenyromeii cxeme: O, + 48+ 4H" — H,O, onnako HeOOMbIIOE €ro Konuye-
CTBO TIPEBPAIIACTCS B CyNEPOKCUIHBIN aHHOH-pajukan: O, + & — OJ. Kakoso moro-
’KUTEIILHOE M OTPUILIATENIbHOE 3HAUCHHE ITOro npouecca? Kakue MexaHU3Mbl HMEIOT-
Cs1 B KJIETKE [T HHAKTHBAIIUK JaHHOTO coeAnHeHus ? [IpenmonoxuTe, mpu KakKux yciao-
BUSIX MUTOXOHJPUU OYIIyT MPOAYIIMPOBATH OONBIIIE KOINYECTBA CYIEPOKCH A ?

HonmonuurenbHoOE

1. AneTmicanuiuioBast KUCI0Ta (aCIUPUH) MIUPOKO MTPUMEHSIETCST KaK MPOTHBO-
BOCTIAJIMTENIBHOE, JKapOoIOHMIKaloiee U 00e300muBatoliee cpeicTBo. B xkemynouno-
KHILEYHOM TPAKTE ALETHIICATULIMIIOBAS KUCI0TA TUAPOJIM3YETCS HA YKCYCHYIO U Callu-
[UJIOBYIO KUCJIOTBI, TOCIEAHSSI META0OMU3UPYETCS B TIEUSHHU MO CIEAYIOIICH cxeMe:

COOH

&

2,3-Jlurunpokcu-

COOH COOH OcH30HAasT KHCI0Ta COOH
+H,0

0—C—CH, — = OH OH

I : — CH,COOH

o) :
HO OH
Aneruncanuuuionas CanumuiaoBas KACJIOTa 2,3,5-Tpuruapoxcu-
KHUCIIOTa i

COOH OeH30iHasT KHCI0Ta

2.5-JluruapokcubeH30iHas KHCIIOTa
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Ormnpezenute, Kakod MyTh MOTPEOICHUST KUCIOPOAa UMEET MECTO B JaHHOM CITy-
qae. YKaKUTe Ha cxeme (epMeHThl B KoepMEHThI KaxKaoi craauu. Kak u3MeHsercs
pacTBOPUMOCTH METAOOIMTOB B BOJIC 110 CPABHEHUIO C CATMIIMIIOBOM Kucioron? Kakoe
OMOJIOTHYECKOE 3HAUCHUE UMEET 3TO sIBICHHE?

2. K xymeType Ki1eTok 0611 706aBiaeH Gochonumma, MEIeHbIH paarnoakTuBHBIM 4C
0 JTMHOJICHOBOW KHCIOTe. BBeeHHast MeTka Obuta ObICTpO OOHApy)KEeHa B TJIa3MaTH-
yeckod MemOpaHe kieTtok. OnHako mocie yiIbTpadHoIeToBoro o0IydeHus: KylIbTyphl
colep)kaHNe METKH B MeMOpaHax CHU3WIOCH B 2 pa3a. OmbIT MOBTOPUIIH, PEABAPH-
TCIBHO 11063131/113 K KYJIbTYp€ BUTaMHUH E. BoTtux YCJIOBUAX COACPIKAHUEC MECTKU CHU3UJIOCH
Tonbko Ha 10 %. B uem npuynHa BRISIBICHHBIX pa3TuYHii?

TunoBoii BApHAHT TeCTOBOI0 KOHTPOJISI
no teme «bHosornYecKkoe oKucICHHE

Hucmpykyus: 1pu OTCYTCTBUM JOIOJIHUTENBHBIX YKa3aHUI B BOIIPOCE TECTA BbI-
OeprTe ONUH BEpHBIN BapHaHT OTBETA.

1. Boibepute Ha3BaHUE epMEHTa, KaTATU3UPYIOIIETO CICAYIOIIYIO PEaKIIUIO IIHK-
na Kpeoca:

HAJT
COOH COOH
HO—C—H c—0
—CO, I
H—(—COOH CH,
H HAJTH, CH,
COOH COOH

a) pymapasa;

0) M3OIMTPATIETHIPOreHAasa;
B) MaJaTJeruaporeHasa;

T') CyKIIMHAT/ACTHIPOreHasa;
1) IUTPaTCUHTA3a.

2. Yto u3 MEPEUYUCTICHHOI0 IMPOUCXOAUT HAa MUTOXOHJAPUAJIBHOM J3Tall€ SHEPreTu-
YEeCKoro oOMeHa:

a) OKUCIHUTENbHOE (hochOpUITHPOBAHUE;

0) aeruapupoBaHre KapOOHOBBIX KUCIIOT B nukie Kpebca;

B) paspyiuenue anerunkosnsuma A no CO,;

') BOCCTAHOBIICHHE KUCIIOPOA JI0 BOIBI;

1) BCE TMEpeUHCICHHOE.
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3. Kax m3mensiercst morpebnenne kucnoporna U cuaTe3 AT® MUTOXOHAPUSIMH TIPH BO3-
JICWCTBUY HA HUX [IMAHH]IOB — MHTMOUTOPOB JIbIXaHHUS

a) moTpelIeHrne KUCIopoaa yBenuunBaercs, cute3 AT® yBennunBaercs;

0) nmorpebiieHue KUCIOpoaa yBennyuBaercs, cuute3 AT® yMmenbiaercs;

B) moTpeOIcHUE KUCIopoaa yMeHbInaercs, cuare3 AT® yBennunBaercs;

') moTpedeHrne KUCIopoaa yMeHbInaercs, cuare3 AT® ymeHbIIaeTCsl.

4. Kakyro (hyHKIIHIO B KJIETKE BBIMONHSICT BUTaMKH E:

a) HeoOXOIMM JIsl TpoTekaHust nukia Kpedea;

0) y4acTByeT B peakiusix cyocTparHoro GochopriimpoBaHus;

B) IIEPEHOCHT JICKTPOHBI U TIPOTOHBI B ILIXaTEIILHON ST MUTOXOHIPHIA;
T) SIBIISICTCS TTIABHBIM JKHPOPACTBOPUMBIM aHTHOKCHIAHTOM;

1) SIBJISIETCS Pa300IIMTENeM JbIXaHus U GOCHOPHIUPOBAHHS.

5. Kaxoit kopepMeHT HeoOXonuM Juist paboTel nuToxpoma P -
a) HAJIH,;

6) HAZIOH, ;

B) aCKOpOMHOBAsI KHCIIOTA;

T') JTUTI0eBas KUCIIOTa;

1) THaMUHITIpodocdar.

6. KakoBa sHeprerrueckas 3pGEeKTHBHOCTb OKHUCICHUS B JIbIXaTCIbHOU ICMH KO-
(pepmento HAJIH, u ®AJIH.:

a) HAJIH, u ®AJ/IH, — o 3 AT®;

0) HAIIH, n ®AJIH, — 1o 2 AT®;

B) HAIIH, — 3 AT®, ®AJIH, - 2 ATD;

r) HAJIH, — 2 AT®, ®ATH, - 3 AT®.

7. Ykaxure ponb TryratioHa (G—SH) B aHTHOKCHIAHTHONW CHCTEME KIICTKH:
a) gBisieTcsi KOQEepMEHTOM TIIyTaTHOHTIEPOKCHIA3bI;

0) sBusiercss KOPEepMEHTOM TITyTaTHOHPEIYKTa3bI;

B) 00€3BpPEKHUBACT CYIIEPOKCHTHBIH aHHOH-PaIUKa,;

T') SIBJISIETCS TVIABHBIM JKUPOPACTBOPHUMBIM aHTHOKCHIAHTOM;

1) BCE TMEpeUHCICHHOE.

8. BribepuTe XapaKkTepuCTHKy MHKPOCOMAIBHOTO OKHCIICHUST KCEHOOMOTHKOB!

a) pacxOoAyeTcsl KUCIOPOI, TMIO(MUIIbHBIC BEIIECTBA CTAHOBATCS TUAPO(UIBHBIMH;

0) pacxomyercst KUCIOpO/l, TMAPOPUIIbHBIC BEIIECTBA CTAHOBITCS JTUIMOMHIBHBIMU;

B) KHCIIOPOJl HE PacXoiyercsi, TUMO(UIbHbBIE BEIIECTBA CTAHOBATCS THAPOPUITH-
HBIMU;

') KHCJIOPOJ HEe PacXoayercsi, THAPOQUIbHBIC BEIIECTBA CTAHOBITCS JTUMOPUIb-
HBIMH.

9. BcraBbTe mporTyiieHHbIe clioBa (3 0TBETa) B IpeIOKeHUE: «/IBrkeHue ... 10 Jbl-
XaTeNbHOM Ieny MUTOXOHJIPUM CO3J]a€T 3amac YHEPTHH JUISl IEPEMEIICHHS ... de-
pe3 MeMOpaHy, YHEprusi MeMOPaHHOTO MOTEHIMAa TPATUTCS HA CUHTES ...»
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10. HanuinuTe Ha3BaHUs U HOMEpa KJIaccoB (pepMEeHTOB (6 OTBETOB), KaTaaU3U-

pyroumx peakuuu 1, 2 u 3:

ATO
COOH
%ZO | + CO,
CH,
AJID + Dy,

HAJIH,
coon CoOH COOH
c=0 _° HO—C—H S, C—H
| | HO I
5 o

+
COOH HAJ COOH COOH



Pazmen 3
OBMEH YIUIEBO/0OB

3.1. buosiornyeckasi pojib yrijieBoaoB

VYrieBopl HapsiTy ¢ OeIKaMU U JIMTTUIAMHU SIBJISIFOTCS] BOKHEUIIIMMU XUMHYECKHUMU
COCTUHEHUSIMU, BXOJSIIMMH B COCTaB JKUBBIX OPraHU3MOB. Y UellOBEKa U KUBOTHBIX
YIITICBOJIBI BBITIONHSIOT BaXKHBIE (PYHKIINN:

— SHEPreTnvecKyro (TJIaBHBINM BUJI KIIETOYHOTO TOTUIMBA). Ha uX A0 mpuxomuTcest
6onee 50 % OT CyTOYHOrO KOMMYECTBA HEOOXOMUMBIX Kajopuii. B sHeprerrmueckom
oOMeHe TIIaBHasl POJb IPUHAIIICKHT TITIOKO3€ U TIIMKOTeHY;

— CTPYKTYpHYIO (00s13aTeNbHBIH KOMIOHEHT OONBIIMHCTBA BHYTPHUKIETOUHBIX
cTpyKTyp). K HUM OTHOCSTCS MEHTO3bI HYKJICOTHAOB M HYKJICHHOBBIX KHUCJIOT, YIIICBO-
bl TIIMKOITPOTEMHOB M TIIMKOJIUITUIOB. B BUIE IITMKO3aMUHOTTIMKAHOB YITIEBOBI BXOJST
B COCTaB MEXKJIETOYHOTO MaTPHKCA;

— 3aMIUTHYIO (MIMMYHOTJIOOYIMHBI, y4acTBYIOIIHE B MOAJEP)KAHUN UMMYHHTETA,
cofeprKar yIieBOIHYIO KOMIIOHEHTY). [ TTIOKypOHH/IbI yHaCTBYIOT B IIpoLieccax JETOKCH-
KaI[U¥ YHJIOTEHHBIX SIJIOB 1 KCEHOOHMOTHKOB;

— W3 YIJICBOJIOB B OPTaHU3ME MOTYT CHHTE3UPOBATHCS COCIMUHEHUS IPyTrUX Kiac-
COB, B YACTHOCTH, JIUTTHJIBI U HEKOTOPHIE aMUHOKHUCIIOTHI.

Taxum 006pazom, yIriieBobl, TOMHMO OCHOBHOH YHEPTeTUYECKOH, BHITIONHSIOT MHO-
roobpaszHbie (YHKINH, Kax/1ash 13 KOTOPBIX )KU3HEHHO BasKHA JIJIsl OpraHU3Ma.

3.2. [lepeBapuBaHue U BCacblBaHMeE YIJIEBOIOB

OOMeH (MeTaboMKM3M) YITIEBOIOB B OPraHM3ME YeJIOBEKAa HAYMHACTCS C PACILCI-
JICHUS B MTUILIEBAPUTEIBHOM TPAKTE MOCTYNAIOLUIMX C MUIIEH MOJMcaxapuaoB U Jucaxa-
PHJIOB IO MOHOCAXapHJIOB ¥ BCACBIBAHUS MOHOCAXapHJIOB U3 KUIICYHUKA B KPOBb.

[Ipu nepeBapuBaHUH YTIICBOIOB B XKETYI0YHO-KUIIIEYHOM TPAKTE IIPOUCXOIUT (ep-
MEHTATUBHBIN THJIPONN3 TITUKO3UIHBIX CBSI3e M 00pa3oBaHUE MOHOCAXapHJIOB, IIaB-
HBIM M3 KOTOPBIX SIBIISIETCS TJTIOKO3a. [ MApONU3 KpaxMaia HaYMHACTCS B MOJOCTH PTa
IIpr Y4aCTHUH aMUJia3bl CJIFOHBI, KOTOpasg 4aCTUYHO PACHICIIIACT BHYTPCHHUEC (X,-l,4-I‘JII/I-
KO3HUJIHBIC CBsA3U, 06pa3y5[ MCHEC KPYIIHbLIC, YCM Kpaxmajl, MOJICKYJIbl — JICKCTPUHBI.
Jlanee ruaposIu3 Kpaxmaia MpoJIoJKASTCsl B BEPXHEM OTJIeNe KUIIEUHUKA MO JICHCT-
BHEM TaHKPEaTHYECKOW aMMIIa3bl, TAKIKE PACIIEIIISIONIEH o-1,4-TTTMKO3HIHBIC CBSI3H.
B pesynbrare u3 kpaxmana o0pa3yroTcs IMcaxapHIHble OCTATKH MaJIBTO3bI K H30MaJlb-
TO3bI. [ MIpONN3 BCeX AMCaxapuI0B MPOUCXOANUT Ha TOBEPXHOCTH KJIETOK TOHKOHM KHIII-
K{ U KaTaJIM3UPYETCsl CrieupuIecKuMH (pepMeHTaMuU: caxapa3oH, JIAKTa30i, MaibTa-
30M ¥ U30MAJIBTa30M.
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BcacbhiBaHre MOHOCAXapH/I0B M3 KUIICUHUKA B KPOBb OCYILECTBIIICTCS IIyTEM 00-
nerdeHHol nud¢y3un. Eciau KOHIEHTpaIysl ITTI0KO3bl B KHIIICYHUKE HEBEIMKA, TO €€
TpchnopT MOXET HpOI/ICXOI[I/ITB 34 CUCT rpam/IeHTa KOHHeHTpaHI/II/I HUOHOB HanI/ISI, CO3-
naBaemoro Na', K'-AT®-a30ii.

[Toctynaroias U3 MpOCBeTa KUIIIEUHUKA TIIFOKO3a ¢ KPOBBEO BOPOTHOM BEHBI I10MA-
JIaeT B IICYCHb, TJIC YACTh €€ 3a/IePIKUBACTCS, a YACTh Yepe3 OO KPOBOTOK TPaHCIIOP-
TUPYETCSA B IPYyTUE OpPraHbl U TKAHU.

Tpa"cnopT INIFOKO3bI U3 KPOBU B KIIETKH PETYIUPYETCS TOPMOHOM IOJHKEITYI0UHOM
JKene3bl — HHCYIIMHOM. JleficTBIe WHCYIMHA TIPUBOJUT K NIEPEMEIICHNI0 OSITKOB-TIepe-
HOCYMKOB M3 LIUTO30JIs KJIETKH B IJIA3MAaTHYECKYI0 MEMOpaHy. 3aTeM C IMOMOIIBIO ATHX
OCJIKOB IIIIOKO3a IOCTYITAET B KJIETKY 110 I'PAIUCHTY KOHIICHTPAI[HH.

HckiroueHre COCTaBIISIOT MO3T U IeueHb. CKOPOCTh MOCTYIIJICHUS IVTFOKO3bI B KJICT-
KH 3THX OPraHOB HE 3aBUCHUT OT HHCYJIMHA U ONPEAEISICTCS TONbKO KOHIIEHTpAIlUeH ee
B KpOBI/I. 3TI/I TKAHU HA3bIBAKOTCA I/IHCYJ’II/IHOHGSZ[BI/ICI/IMLIMI/I.

3.3. MeTa00IM3M ITIOKO3bI

['moko3a Wrpaer TIABHYIO pOib B METa0ONM3MeE, TaK KaK UMEHHO OHa SIBIISICTCS
OCHOBHBIM MCTOYHHKOM SHCPIHH.

[IpeBpaliicHUs IIFOKO3bI B KJICTKE HAYMHAKOTCS ¢ 00pa30BaHMs IF0K030-6-(hocdara
3a cYeT MepeHoca KoHIeBoro ocratka hocara ATD B monoxenue 6 rioko3sl (puc. 12).
[TockonbKy 00pa3oBaHue MOK030-6-pocdara MPOUCXOTUT 3a CUET pa3pbiBa MAKPOIPIH-
Yyeckoi cBsi3u B Moniekyne AT®D, To peakuus ¢pakTHuecku HeoOpaTuma. Peakiuio kara-
mu3upyer epMEeHT IeKCOKMHA3a, TPUCYTCTBYIOIIU MTOYTH BO BCEX )KUBOTHBIX, PACTH-
TCIIbHBIX U 6aKTepI/IaHbeIX KJICTKax.

[ekcoxmHazHast peaxiyst IMEeT BaKHOE Onoornieckoe 3HaueHue. [ moko30-6-doc-
¢at, B OTIHUKE OT CAMOM TJTFOKO3bI, HE MOXKET MPOHUKATH Yepe3 KICTOUYHYI0 MeMOpaHy,
TEM CaMbIM TIJIFOKO3a «3alrpaeTcsi» B KJIETKe. DTO CO3/1aeT YCIOBHUS JUIS JallbHEHIIe-
ro MeTaboIM3Ma TIIOKO3bI, TIOCTYITHBIICH B KIICTKY.

C npyroit cTopoHbl, GOCHOPHIMPOBAHIE IITFOKO3bI «PACIIATHIBACT) CHMMETPHUIHYIO
1 YCTOMYMBYIO MUKIHYECKYIO (POPMY IITIOKO3BI, Jiesasi ee Ooree peaklmOHHOCITOCOOHOH.
TeM cambIM 00JIEr4arOTCs €€ MOCIIEAYIOIINEe PeoOpa3oBaHUsl.

CH,0H CH,OPO,H,
AT® AJlD
H O H H O H
\W/‘
OH H > OH H
OH OH OH OH
H OH H OH

Puc. 12. Peakuust pochoprmpoBaHust IITFOKO3bI
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Peaxkmust hochopunmupoBaHus SIBISETCS KIIOYEBBIM 3BEHOM BCEro MeTabonm3Ma
TJTFOKO3bI, BBITIOJHSIS IMMUTHPYIOILYIO U PETYISATOPHYIO (QYHKITUIO.

JluMuTHpYIOIIAs pollb TEKCOKWHA3BI 00YCIIOBICHA e KHHETUYSCKUMH CBOHCTBAMH.
®epMenT 0071a1aeT HCKITIOYUTENBHO BHICOKMM CPOACTBOM K rimokosze (K < 0,1 MM),
T. €. L JIOCTUIaeTCs NP HU3KOH KOHIEHTPAUK IH0K03bl. CKOPOCTh BCEX JAIbHEN-
IIHX META0ONTMIECKHMX MPEBPAILECHUHN TIIFOKO3bI HE MOXKET ITPEBBIIATh L TEKCOKUHA3-
HOW peakLnu.

EnnHcTBEeHHOE MCKITIOUEHHE — KIIETKH ITeUEHHU, B KOTOPBIX HApsITy C TEKCOKUHA3Z0M
eCTh elle ec M30(epMEHT ITIOKOKKHA3a, odagatoiuii B 1000 pa3 GOIbIIMM 3HAYCHH-
eM K . DTO 3HAYMT, YTO HACHIIICHHUE IIIOKOKMHA3hl IPOMCXOAMT TOIBKO MPH BBICOKOH
KOHIICHTPAIIUH [JTFOKO3BL.

OTH pas3nuuus B CBOHCTBaX (epMEHTOB OOBSICHSIOT, TIOUYEMY B TIEPHO]I TIHII[EBApE-
HUSI TITIOK03a 3a/IEPKUBACTCS B OCHOBHOM B TiedueH . [locie mpuemMa numim cofiepskanme
IJTFOKO3BI B BOPOTHOW BEHE PE3KO BO3PACTACT: B TEX XKE MpE/IENiaX YBEIUYNBACTCS U e
BHYTPHIICUCHOYHAS KOHIICHTpAIHsl. [ TIOKOKMHA3a ITPU BHICOKOH KOHIIEHTPAITUH TITFOKO-
3Bl B 3TOT MEPUOJ] MAKCUMAJIbHO aKTHBHA, YTO MPUBOINT K YBEIWYCHUIO MOTJIOIICHHS
TJTFOKO3BI MedeHbi0. HampoTuB, rekcokuHasza, onaaast OOIbIINM CPOICTBOM K TITIOKO-
3e, CIIocoOHa BBIXBATHIBATH €€ M3 O0IIEr0 KPOBOTOKA, TJIE KOHIIEHTPAITHSI TIIFOKO3bI HUXKE.

PerynsropHas pons TeKCOKMHA3BI peaTn3yeTcs Mo MPUHIMITY 00paTHOH cBsi3u. [1po-
JYKT peaKIiy IITI0K030-6-hocdaT siBisercst aluocTepuyecKuM HHTHOUTOPOM CBOETO (ep-
MeHTa. Ecii nanpHelmas yTuim3angsi IIroKo30-6-gocdara yMEHbIIACTCS, TO HAKATUIU-
BAIOIINIICS €ro U30BITOK TOPMO3HUT TEKCOKUHA3Y, 3aMEIUISIsl UCTIONB30BaHHE HOBBIX TTOPIH
MOCTYIAOMICH TITFOKO3bI. [ TIIOKOKHHA3a W30BITKOM TJIFOK030-0-pochaTa HE yrHeTaeTCsl.

[ekcoknHa3Has peakius JSKUT Ha MEPEKPECTKe BCeX MyTel MpeBpalleHUs yriie-
BOjIOB (puc. 13).

OCHOBHBIE ITyTH METa00JIM3Ma TIIFOKO3bI:

— KaTabOoJIM3M TIFOKO3bI — TTHKOJIH3;

— CHHTE3 TITFOKO3bI — MITIOKOHEOTCHE3;

— CHHTE3 U pacnaji IIMKOTeHa;

— CHHTE3 TICHTO03 — TICHT030()OCaTHBIH MyTh.

— TpeBpalieHue TITFOKO3bI B )KUPHBIE KUCIOTHI U XOJIECTEPOIl.

3.3.1. I'tuxosu3

I'mukonu3 (ot rped. glycys — cnankuii u lysis — pacmam) — IPOoLecC OKUCICHUS
[JIIOKO3BI, B pe3yJIbTaTe KOTOPOro MPOUCXOIUT pacIIeIeHre IIIF0KO3bI ¢ 00pa3oBaHHEM
2 MOJIEKYJI MUpyBaTa (a3pOOHBIN ITTMKOIN3) HIIK 2 MOJICKYJI JlakTaTa (aHa3pOOHBIN IJIH-
konu3). [Ipy a3poOHBIX YCIOBUSIX THPYBAT POHUKAET B MUTOXOH JIPUH, TJI€ ITOTHOCTHIO
okucnsercs 10 CO, n H,0O. Eciu conepkanne Kucnoposa HeA0CTaTOYHO, KaK 9TO MOKET
UMETh MECTO B aKTHBHO COKpAIIAONICHCs MBIIIIIE, TUPYBAT MPEBpPAIIACTCs B JIAKTAT.

[Muykonu3 — OMUH U3 HEHTPATBHBIX MyTeH KaTadoln3Ma TIIFOKO3bI HE TOIBKO B HKH-
BOTHBIX M PaCTUTEIILHBIX KJICTKaX, HO TAKXKE Y MHOI'MX MUKPOOPIaHH3MOB.

Buonornyeckoe 3HaYeHNE ITMKONNM3a COCTOMT B TOM, YTO 3TO OCHOBHOM ITYTb pacIien-
JIEHUS TJIIOKO3bI 10 KOHEeYHBIX poaykToB CO, u H,O. IMEHHO 5TOT Iy Th IIOCTABISET
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I'mukoren

\
I'mroko030-6-pocar ——> ['moko3a Kposu
Tpuanunrunepuasl
dochomumuapt
Tnuxonuz .
Ilenmosogocghamuuiii
Cunmes nymo
UNUO08 XouecTepoi \)
JKupHbIe KUCIIOTHI AT®
ITupysar HAJIPH,
nenTo3odocdaTsl
Cunmes
JHCUPHBIX KUCTIOM
Anerun-KoA
Luxn Kpebca ATD

Oxucnumenvhoe
gocpopunu-

poeaHue

Co, + H,0

Puc. 13. ITytu npeBpamnieHus roko30-6-pocdaTa B IeucHH

KJIeTKe rnpeodianarontyro 1omo ATD — 10 60—70 % npu 0OBIYHOM MHINEBOM Pal[HOHE
4esoBeka. Bee ecsTh peakiuii TIHKOIKM3a MPOTEKAIOT B IIMTO30MIE KIICTKU M XapaKTep-
HBI JIJIsI BCEX OPTraHOB M TKaHe#. [locienoBarenbHOCTh peakinil TIIMKOIM3a MPUBEICHA
Ha puc. 14.

[lepBoit peakuueit rmkonau3a sBIsieTCs paccMoTpeHHas Bbie ATd-3aBucumas
peaxius (ochopHITPOBAHUS TTFOKO3bI 10 TIIF0K030-6-hocdara.

Bropas craaust — oOparumast H3oMepu3aliys riroko30-6-hocdara Bo hpykro30-6-hoc-
(at, karanuszupyemas GochorIrKon30Mepa3oii:

CH,OPO,H, CLLOPOL
2 372
i o H 0. CH,0H
H
OH g = - H  HO
OH OH H OH
H OH on H
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/

10

11

I'mroko3a

ATOD
1 T'excoxunasza, Mg?*
AllD
I'nroxo030-6-¢pocdar
2 u Docgpozniokouzomepasa
Dpykro3o-6-docdar
ATOD
3 Docpogpykmokunaza, Mg**
AllD

®Opykro30-1,6-6uchocdar

5 Anvoonasa

Hszomepasa
3-@ocormiepansaeru Juoxkcuanerondochar
@, +HAL™
3-@I'A-0ecuopocenasa
HAJH,

1,3-Audocdoraunepar
ATO

Docoznuyepamkunaza
AllD

3-®ochormunepar

T Docoeruyepammymasa
\

2-@ocdornuuepar

Enonasa
H,0
dochoenonupysar

ATO
ITupyseamxunaza, Mg?*
ATID

IMupysar
HAJIH,

i Jlakmamoeeuopozcenaza
HAJT

JlakTaT (MOJIOYHAS KUCIIOTA)

Puc. 14. Cxema peaxiuii INTUKonIH3a
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OopazoBagimiics Ppykro30-6-hocdar Ha TpeThbeit cTaauu hochopuampyercs 10 Ppyk-
1030-1,6-mudochara. [1onoOHO TEeKCOKMHA3HOM, ITa peaKiysi HeoOpaTHMa M SIBISIETCS
HanOoJIee ME/UICHHON peakIinel IITHKOIn3a:

CH,0PO H, AT A CH,0PO H,
0. CHOH \\M gﬂ/‘ 0. CH,OPOH,
H HO = H  HO
H OH H OH
on H ou H

depmenT hochoppyKkTOKMHA3ZA, KATATH3UPYIOIIUH 3Ty CTa/INI0, SIBJIETCS BAXKHBIM
KITFOYEeBBIM (hepMeHTOM THKon3a. @ochodpyKToOKHHA3a OTHOCUTCS K YUCITY aJIOCTe-
puueckux pepmenToB. Ona nnrudupyercss AT® u crumynupyercss AM®. [pu yBenmnue-
Huu otHOIeHHS AT®/AM® aktuBHOCTH HOCHODPYKTOKMHASHI YTHETACTCS U TIIMKOIN3
3ameisiercs. HarnpoTus, py CHHKEHUH 3TOT0 KO PHUITEHTa HHTEHCHBHOCTD TNTHKO-
Ju3a noesiinaercs. Tak, B Hepaboraroliel Mblliie KoHieHTpanus AT® oTHOCUTEIbHO
BBICOKAsI, COOTBETCTBEHHO aKTHBHOCTh (hochodpykToknHa3bl HU3Kas. Bo Bpems pabo-
ThI MBIIIIBI IPOUCXOIUT HHTCHCUBHOE TIoTpedeHre AT® u akruBHOCTH (hochodpyk-
TOKHHA3bI OBBIIIACTCS, YTO MPUBOIUT K YCHIICHUIO ITPOLIECCA TITMKOIH3A.

UYerBeprast cTaus 3akiodaeTcs B paciiericHnn Gpykroso-1,6-audocdara pos-
HO IOroiaM Ha JBe (ochoTpro3bl. ATy 00paTUMYIO PEAKIINI0 KaTAIU3UPYET allb0ia-
3a ppykrozoduchocdara. [Tpomykrsl peakumu 3-pochormuuepanbaerug (OIA) u nuruni-
pokcuarnerondocdar (JJFAD) nzomepHsl apyr apyry:

1
CH,OPO,H,

CcC=—0 JATAD

—
—

H—C=—0
H— J: oH ®rA
®pykro3o-1,6-6uchochar
6 CH,0POH,
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[TaTyro craguio obecrieunBaeT (epMeHT Tpro3odochaTr3zoMepasa, YCKOPSIOIIUM
npeBpalieHue quruapokcuanerondocdara B 3-pocdornuiepanbaerui. B paBHOBECHOM
coctosiHuM 10115 pocdornuiepanbaeruaa He 6omnee S %. OqHaKO B TAIbHEHIIMX PEAKIUIX
HCIIOJIb3YETCS UMEHHO 3TOT u3omep. [loaromy daktuuecku Tpuosodocharuzomepasa
o0ecrieurBaeT J0CTaTOUHO ObICTpOE BocHoNHEeHUE 3-(hochoruiiepaibaeruia mo Mepe
ero yobutu (T. €. KaTalu3upyeT Peakilnio, o CyIIECTBY, B OHOM HarpasieHuu). Ha atom
3aBepIIIACTCs MEPBBIii ATAll TTTUKOIN3A.

[lecras cTamusi — OKMCICHUE aJIbICTHAHON TPpyIIbl 3-pochormuiepanbaeruia
nox aefictBueM 3-ocdornuiepanbaerua-aeruaporenassbl. OObIYHO OKHCICHUE allbIe-
TUJHOW FPYIIIBI IPOUCXOAUT ITyTEM IPUCOCAMHEHUS MOJIEKYIIbI BOJBI C TIOCIIETYOLIUM
OTHSATHEM 2 aTOMOB BOJIOpPOJIa, BCIICACTBHE Y€ro albJICTUIHAs IPYIINa MpeBpaiacTcs
B KapOOKCHIbHY0. OIHAKO PU OKUCIeHUH 3-hocdormuiiepaibaeruia crenrdrxa HA ' -
3aBUCHUMOM JICTH/IPOTreHa3bl 00eCIIeYMBAET HCIOIb30BaHIE HE BOIIBI, & (hoc(OpHOIt KKCITO-
Thl. B pesynbrarte o0pasyromasicst KapOOKCHIbHAS IPYIINa cpasy ke OKa3bIBACTCs CBS-
3aHHOM ¢ (ochaTHIM ocTaTKOM. BO3HUKIIIAs CMEITIAHHAS aHTUPUIHAS CBSI3b SBJISACTCS
MaKpO3Pru4eCKOM:

Q o
u—H U—O ~ PO;H,
H_L_OH £ OHPO, toHAL L H—l—OH +  HAJIH,
| H,0PO,H, 6 | H,0PO,H,
DA 1,3-Bucdocdormunepar

CeznpMasi ctajus MpencTaBisieT co00H peakiui cyocTpaTHoro GhochopuinpoBa-
HUsA. 3a CUET SHEePTUH, BBIICNSIOMIEHCS TPU THAPOIN3e MaKpOIPTruieckoi cBs3u B 1,3-
nrdocdorumiepare IpOUCXOIUT MEPEHOC OTIIersieMoro ¢pocdartHoro octatka Ha AJ[D
u obpazoBanue Monekyibl AT®. Dra peakuus odpatuma. DepMeHT, KaTaTu3upyrOIIHH
3Ty PEaKIMIo, Ha3bIBaeTCs (ocghozruyepamrunasa (o 0OpaTHONW PEAKIIHH).

|O| AJlD AT®
(|:—0 ~ PO,H, k j C|OOH
H—C—OH - = H—C—OH
7
CH,OPOH, CH,OPO.H,
1,3-bucthochoraumepar 3-docdormumepar
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Hanee non neiictBueM depMmenTa gocgoeruyepammymasol 3-pochoriuiepar
nzomepusyercs B 2-pocdornuiepar:

COOH COOH
R —
H—C—OH -~ H—C—OPO,H,
8
CH,0POH, CH,0H
3-docdormumepar 2-dochormmiepar

HepsiTas ctagus — neruapatainus 2-¢ocdoriuiepara. ITy 00paTUMYyI0 PEaKIUIO
KaTaJu3upyeT PepMEHT eHollasa:

COOH — H,0 COOH
H—C—O0—PO,H, ‘? |c|—o ~ PO,H,

CH;—OH 9 CH,
2-®ocormuriepar dochoeHonmupyBat

(PEIT)

PesynbraTom siBisiercst oOpazoBaHue cloxHOTO dhupa hochopHON KUCIOTH U
CHOJIBHOM (popMBbI THpYBaTa, HazbiBaeMoro gochoerommupysatom. PocdoeHoamupysar
COJICPIKUT MAKPOIPTUICCKYIO CBS3b. DHEPT S, BBIACISIONIASICS IPU THPOIIH3E dTOM CBS3H,
HCTIONB3YEeTCs Ha clemyromel craaguu st cuare3a ATO.

Jecsitast craaus siBIsieTcss peakiuuii cyocrpatHoro gochopunupoBanus. Karamu-
3UpPYET ee MUpyBaTKUHAa3a:

AJlD ATD
COOH COOH
C—0 ~ PO4H, CcC—0
| 10 |
CH, CH,
dochoeHonnupysat IupoBuHOrpaaHas
(®EII) kucnora (I1BK)

[lepenoc ¢ocharroro ocratka ¢ Moyekynbl pochoenonnupysara Ha AD (¢ 00-
pazoBanuem AT®) MIPUBOAUT, OHAKO, K OCBOOOKICHHIO HE CHOJIIUPYBaTa, a ero dosee
CTaOMIILHOTO KETO-M30Mepa — MUpyBaTa. DT JelacT MUPYBAaTKUHA3HYIO PEAKI[HIO HE0O-
paTHMOM, SHEPTETHUECKH TTOAKPEILISS €e.
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[Ipu a3poOHBIX YCIIOBUSIX TUPYBAT IIPOHUKAET B MUTOXOHIPHH, TJIC IIOTHOCTHIO OKHC-
aserca no CO, u H)O. Ecin conepkanne KMCIOpOAa HEAOCTATOYHO, KaK 3TO MOXKET
HMETh MECTO B aKTUBHO COKPAIIAIOIICHCS MBIIIIIE, TUPYBAT MIPEBPAILIACTCs B JAKTaT:

O 0
| | HAJH, HAJI | |
CcC—O0O c—o0O~
c=0 - — HO—C—H
Jlakmamoeauopoeenasza
CH, CH,
[Tupysat Jlaxrat

[TonBoast TOr pacCMOTPEHUIO XUMHU3Ma MPOoIlecca TIIMKOIU3a, OCTAHOBUMCS €llle
pa3 Ha ero OCHOBHBIX OCOOCHHOCTSX.

1. B rukonu3e He3aBHCUMO OT TOTO, IIPOTEKAET OH IO aHAYPOOHOMY HJTH a3pOOHO-
MY TIyTH, MOKHO BBIJICTTUTD JIBAa OCHOBHBIX dTAlla.

Peaxiiuu 1-5 cocTaBIIsIOT EPBEIi ATAIl TIHKOIHN3a, CYyTh KOTOPOTO — IIPEBPAIICHIE
CTaOMJIbHOM MOJICKY/IbI TJTFOKO3BI B JIB€ MOJICKYJIbI 00JIee PEaKI[MOHHOCIIOCOOHOTO (hoc-
¢dormunepanpaernga. Ha aToMm sramne mimkonnsa pacxomyrorest 1Be Mosekyisl ATO.

Bropoii sTam rimkon3a BKIFOYaeT peakify, MPUBOJISIIUE K peBpatieHuto Gocdo-
[IUIepaIbAeruia B MUPyBaT UIIH JakTaT (COOTBETCTBEHHO peakiuu 6—10 wmm 6-11).
OTHu peakiuu cBsa3anbl ¢ cuHTe30M ATD;

2. BonbIIMHCTBO TIIMKOMUTHYECKUX PEAKIIUI 00paTHMoO, 32 HCKITFOUeHHEM Tpex (pe-
akmuu 1, 3 u 10);

3. Bce mpoMexkyTodHbIe COeMUHEHUsT HaxomsiTesl B hochopuimmpoBanHoi Gopme.
Ucrounnkom pocdaTHoit Tpymbl B peakuusx Gochopunupobanus sisistorcest AT (pe-
akuuu 1, 3) mim H,PO, (peakuus 6);

4. Pereneparnust HAJT!, HeoOX0AMMOro /I OKMCICHHS HOBBIX MOJIEKYJT pochoriu-
HepabAeruaa, MPOUCXOMUT MPH a3pOOHOM MITUKOIIM3E TOCPEICTBOM JIbIXaTeIbHOM T .
[Ipu 3TOM BOAOPO TPAHCIIOPTUPYETCS M3 IIUTO30JIS1 B MUTOXOHAPHH C TOMOIIBIO Yell-
HOYHOTO MEXaHU3Ma.

[Tpu anaspooHOM rimkonuze HAJ[" perenepupyercs B peakiiiy BOCCTaHOBIICHUS
nMpyBara B JIAKTAT, CONPsDKEHHOro ¢ okucnennem HAJIH,.

5. O6pazoBanue AT® npu TIIMKONIK3E MOXKET UJITH JABYMS IyTSMU: JTHOO0 cyOcTpat-
HbIM (hpochopunposannem, Koraa 1yt oopazopanus AT® uz AJIO u H,PO, ucrons3y-
eTCsl PHEPIHS MAKPOIPTHMUECKOM CBsI3U cyOcTpaTa (peakiuu 7, 9), 1100 myTeM OKHCIIN-
TeNBHOTO GocHOPHITPOBAHS 32 CUET SHEPTUH MEPEHOCA DIIEKTPOHOB U IPOTOHOB B JIbI-
XaTeIbHOM 1ICITH.

3.3.2. Pacyer BbIxoga AT® npu aHa3pOo0OHOM OKHUCICHHUH IVIIOKO3bI

Knerkn, HemoctaTouHO cHaO)aeMble KUCIOPOIOM, MOTYT YACTUYHO HITU TIOJTHOC-
TBIO CYIIECTBOBATh 3a CUET DHEPrUH IIMKONN3a. B aHadpoOHBIX YCIIOBHSX TIIMKOIH3
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SIBIISIETCS IMHCTBEHHBIM CIIOCOOOM TONy4eHUst dHepruu st cuateza AT® u3 AJ1O
u Heopranmyeckoro ¢pocdara. Ha puc. 15 mokazaHbl y4acTKU TIIHKOIHM3a, HA KOTOPBIX
pacxomyercss u obOpasyercs ATO.

I'excoxkunasa
Docghogpyxmoxunasza

I'moxo3a

C 2 ATD
2 Al

[ docdormmmepanbaerus
+
HAJT
I'AD-0ezuopocenaza (
HAJIH,
2% < 1,3-Aucdochoraumepar
2 Al®
Docoznuyepamrxunaza All
Iupysamxunaza
2 ATO
K ITupysat JlakTar
Jlakmamoezuopoecenaza

Puc. 15. Yuactku mmkonusa, cBi3aHHbIE ¢ 3aTpaTod 1 oopasoBanuem ATD
B aHAPOOHBIX YCIOBHUSIX

2 monekysibl AT® noTpeOsoTes Ha aKTHBALIMI0 OJHON MOJICKYJIBI TJIFOKO3bI (pe-

akuuu 1 u 3).

B pesynsrate npespanienuii kaxaoro u3 asyx C,-hparMeHToB B peakiusx cyocrpar-
Horo ¢ochoprnpoBanus (peakiuuu 7 u 10) odpasyrorcs 2 Mosekyiisl ATD.

HAJIH,, kotopbiii 00pasyercs B Xo[e OKuciIeHus Gpochoruiepabieruia Ha ms-
TOW CTaJIuM, OKUCIISICTCS B JTAKTATICTHIPOreHA3HON peakiiy ¢ 00pa3oBaHUEM MOJIO0Y-
HOH KHCIIOTHI U B TTonydeHurn AT® He ydacTByeT.

Takum 00pa3oM, BEIMTPHILI SHEPTHU B aHAIPOOHBIX YCIIOBUSIX COCTABIISIET 2 MOJib AT®

Ha MOJIb I'TTFOKO3bI:

peakmms 1
peaxums 3
peakuus 6
peakuus 7
peaxius 10
peaxitus 11

~1 AT®
~1 AT®
+1 HAJTH,
+1 AT®
+1 AT®

~1 HAJIH,

—1 AT®
—1 AT®
+3 ATD
+1 AT®
+1 AT®
-3 ATD

2 MOJIEKYIBI TPHUO3bI

Proro: 2+2x (3+ 1+ 1—3)=2 AT®.
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3.3.3. Pacuer BbIxoga AT® nipu a3po0HOM OKHUCICHUHU

BonbIIMHCTBO KUBOTHBIX W PACTHTEIHHBIX KIETOK B HOPME HAXOAUTCS B adpo0-
HBIX YCIIOBMSX, U IJIFOKO3a IOJHOCTBIO okucnsercs 1o CO, u H,O.

[Tpu HanM4YMK B KIIETKE KUCI0pO/ia HAJIHZ, BO3HUKAIONTWH Ha 6-11 cTaauu, HATpaB-
JIICTCSL B MUTOXOH/IPUH Ha ITPOLIECC OKUCIUTENBHOTO (hochopunmpoBanust. Tam ero okuc-
JICHWE COMPOBOXKAAeTcs cHHTE30M 3 Monekyn ATO.

OOpa3zoBaBIIMiics B TIHMKOJIM3E MUPYBAT B adpOOHBIX YCIOBHSX IOJ ACHCTBHEM
MUPYBATAETUPOreHa3HOr0 KOMIUIEKca MpeBpamaercs B aneTi-SKoA, mpu 3tom 00-
pasyercs 1 monexyna HAJIH,.

Aunerun-SKoA Bosnekaercs B uukn Kpebca u, oxkucissce, naer 3 monekyast HAJIH,,
1 monexyny ®AJIH, u 1 monexyny I'T®. I1pu okucnennn HAJIH, 1 ®AJTH, B qpixarens-
HoW 1enn obpasyercs eme 11 monekyn AT®. B nenom npu cropanuu 1 aneTuiabHOTo
ocratka oOpasyercs 12 mosekyn ATO.

Cymmupys «raukonutuyeckuiny AT®, pe3yasTaThl OKUCICHUS «TITHKOTUTHIECKO-
ro» u nupysaraeruaporenasnoro HAJIH,, sneprerndeckuii Beixon nukina Kpedca n ymuo-
JKas Bce Ha 2, momydaeMm 38 monekyn ATO:

peakmms 1 —1 AT® —1 ATO

peaxums 3 -1 AT® -1 ATD

peakus 6 +1 HAJTH, +3 ATO )

peakuus 7 +1 ATD +1 ATD

peaxius 10 +1 ATO +1 ATO

[IBK-gernnporenasa +1 HAJTH, +3 ATO > 2 MOJIEKYIBI TPHO3bI
LTK +1TTD +1 AT®

LTK +3 HAJIH, +9 ATO

LTK +1 ®AJTH, +2 ATD® 7

HUtoro: 2+2x3+1+1+3+1+9+2)=38 ATOD.

O4eBH/IHO, YTO B DHEPTETUYECKOM OTHOILIEHHWH TMOITHOE PACHICTIIICHHE TIIFOKO3bI
siBsieTcs 0osiee 3 ()EKTUBHBIM MPOLIECCOM, YeM aHadPOOHBIN TIHKOIU3 (pHC. 16).

Onnako MmeMOpana MUTOXOHIpHI Henponunaema a1t HAJIH,, mostomy nepenoc
BOOpOaa ¢ uuTo30abHOr0 HAJIH, B MUTOXOHAPHH OCYHIECTBISETCA 3a CUET YETHOY-
Horo Tpancnopra. CyTh 3TOro MexaHu3ma cBomuTcs K tomy, uro HAJIH, B nuTozone
BOCCTaHABJIMBAET HEKOTOPOE COCTMHEHHUE, CIIOCOOHOE TIPOHUKATh B MHTOXOHAPHIO. B
MHUTOXOHJAPUHU 3TO COCAUHCHUC OKUCIIACTCA, BOCCTaHABIMBAasA BHYTPUMUTOXOHApHUaJlb-
Hbiii HA/I', 1 BHOBb IIEpEXOIUT B IUTO30Jb. B KauecTBe YeaHOKa paboTaeT IIHIePOI-
(dochaTHBIN MEXaHU3M WU MallaT-acnapraTHas cucrema (puc. 17, 18).

Ecnu nepenoc Bonopozna ¢ HAJIH, npoucxomut 3a c4er muueponpocdarHoro me-
XaHW3Ma, TO peallbHOe KOJMYECTBO CHHTE3UpyeMbIX Monekyn AT® MeHbine, Tak Kak
3Heprus pacxomyercsa Ha Tpancnopt HAJIH, u3 uurosons 4epe3 MUTOXOHAPUATIBHYIO
memOpany. LinTozonsnbiii HAJIH, chauana pearupyer ¢ IMTO30/1bHBIM IUTHIPOKCHALE-
ToH(pocharom, 00pa3yst uIepoi-3-Ppocdhat, KOTOPHIH JIErKo IPOHUKAET Yepe3 MeMOpaHy
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HpixaTenbHas 11ellb MUTOXOHIPUIA

Puc. 16. Yuactku a3po0OHOT0 OKHCIICHHUS TTFOKO3bI, CBSI3aHHBIC

¢ 3aTparoii u oopa3oBanuemM ATD
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MUTOXOHJIpUU. BHYTpH MHUTOXOHApUH Tuiepon-3-pocdaT okucisieTcs 10 TUoKCHalle-
ToH(pocdara ¢ yuactrem He HAJL, a DA /I-3aBucumoii uiepoin-3-hocdar-aeruapore-
Haspl. Boccranosnennsii (rasonporenn (pepment-OAJIH,) BBOIMT npuoOpeTeHHbIE
WM 3JICKTPOHBI B ILIXaTENBHYIO 1ienb Ha ypoBHEe KoQ. Takum 00pazoMm, apa 3JeKTpOHOB
(13 OmHOM MOJIEKYITBI IIUTO30JLHOTO HA}IHZ), BBOAMMAA B JbIXaTEIbHYIO 1IEb C I0-
MOILBIO THIepoihocdaTHOrO YSTHOUYHOro MeXaHu3Ma, faet He 3, a 2 AT®D u o0muit
9HEpPreTUYecKuil BeIXoa cocTaniser He 38, a 36 monekyn ATO.




dochornuepanbaeri \ 1,3-Bucdocdormmuepar

HAL" HAJTH,
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2
Buympennsasn
Membpana 3
MUMOXOHOPULL

DAJT DAL, B LI1D

Puc. 17. I'nunepondocdaTHbIi YeTHOK:

1, 2 — OKMCITMTEIHbHO-BOCCTAHOBUTEIILHBIC PEAKIIMU, 00SCIICUNBAIOIINE TPAHCIIOPT BOJOPOAA U3 IIUTO30JIS
B MUTOXOHJIPUHM Ha ABIXaTeNbHYIO Lenb; 3 — ®AJ[-3aBucumMas ruuepodocdaraeruaporenaza

C moMoIIbI0 IAHHOTO YEITHOYHOT0 MEXaHU3Ma NIEPEHOC BOCCTAHOBJICHHBIX IKBHBA-
JICHTOB OT IUTO30JIBHOI'O HIA,]:[H2 B MUTOXOHJAPHHU OCYIICCTBIACTCA JIUIIb B CKEJICTHBIX
MBbIIIIax U MO3T€C.

B kierkax nedeHu, MoveKk U cepiia JIeHCTByeT Ooree cIoKHasi MajlaT-acrapTaTHas
YenmHoYHas cucTema (cM. puc. 18).

HeﬁCTBHe TAaKOI'0 YEJIHOYHOI'O MEXaHHM3Ma CTAHOBUTCS BO3MOKHBIM 6naronap5[
MPHUCYTCTBUIO MaJIaTACT UIPOreHa3bl U acliapTaTaMuHOTpaHcepasbl Kak B IUTO30I1E, TAK
1 B MUTOXOHIpHsAX. [luTozonbnbiii HAJIH, BocCTaHOBIMBAET OKCAIOALETAT 0 MaJiaTa
MpH y4acTUU (epMeHTa MalaTACTHIPOTreHAa3bl.

Mauiat ¢ TOMOIIBIO CHUCTEMBI, TPAHCTIOPTUPYIOIEH TUKapOOHOBBIE KHCIIOTHI, ITPO-
XOJIMT Yepe3 BHYTPEHHIOI MeMOpaHy MUTOXOHJIPUH B MaTPHKC. 3/1eCh MallaT 3a CUeT
BHYTpuUMHTOXOHApHaTbHOro HAJ[™ okuciseTcss B OKkcanoalerar, a BOCCTaHOBJICHHBIH
HAJIH, nepenaer cBOU 3JI€KTPOHBI B LEMb JbIXaTEIbHBIX (DEPMEHTOB.

B cBoto odepenb, 00pa3oBaBIIMIICS OKcanoareTaT B MPUCYTCTBUU TiIyTaMaTa W
¢depmenta ACT BcTymaeT B peakiuio TpaHcaMiuHHpoBaHus. OOpasyrolecs acmaprar
M O-KETOIITyTapar C MOMOIIBIO CTIEUaTbHBIX TPAHCIIOPTHBIX CUCTEM CIIOCOOHBI ITPOXO0-
JIMTh Yepe3 MeMOpaHy MUTOXOHpuil. TpaHcaMUHUPOBaHKE B IIUTO30JIC pEreHepupyeT
OKCaJIoaIleTaT, YTO BBI3BIBACT K JACHCTBHIO CIICIYIONIUN ITHKIL.

B 1iesiom mpoiiece BKIIFOYAET JIErKOOOPAaTUMBIC PEaKIU, IPOMCXOIUT 0e3 MoTped-
JICHUSI DHEPTUH, B PE3yNbTaTe MMOJTHOTO OKUCIICHHS OJIHOM MOJICKYIBI TIIFOKO3bI MOMKET
obpazoBarbcs He 36, a 38 monekyn ATO.

[Ipu nepexoze OT aHAPPOOHBIX YCIOBUH K a3pOOHBIM HAKOIIJICHUE JIAKTaTa B KIIET-
K€ IMPCKpaAacTcsa B CBA3U C €ro OKMCJICHUCM B IIHPYBAT. HepBBIM 9TO ABJICHUE OTMEC-
i JI. [lactep, copMynupoBaB TE3UC O TOM, YTO C HAYAJIOM JbIXaHUs (T. €. IOTped-
JIeHUs KHCIoposia) OposkeHne ocrtanasiuBaercs. OH onpeerst OpoXKeHne Kak KU3Hb
0e3 JiocTyna KUCIopoa.
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Puc. 18. Manar-acmapTaTHbI YEJTHOK:

1, 2 — OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE PEAKIINH, 00ECTIeUnBAIOIIIEe TPAHCIOPT BOJOPO/Ia U3 IINTO30IIS
B MUTOXOHJIPHH Ha JbIXaTENIBHYIO IIeTIb; 3, 4 — TPaHCIIOKa3bl, 00eCeUnBAaIOIIIe TPAHCTIOPT MaJlaTa, acraprara
U IIyTamara yepe3 MeMOpaHy MUTOXOHIpUI

Mexanusm addexra [lactepa (O1okupoBaHue OpOKEHUS BIXaHHUEM, COITPOBOXKIae-
MO€ PEe3KUM NaJIeHUEM CKOPOCTH YTHIIN3AIHH TIIFOKO3bI) OOBSCHSIETCS TEM, YTO B TIPH-
cyrcTBuy kucnopoaa HAJIH, u nmupyBar cpasy nocie ux 00pa3oBaHus yTHITM3HPYIOTCS
MuTOXOHApUsMU. [Tpy nepekiroueHnn Ha a3poOHOE OKUCIICHHE IIPOUCXONUT YOBUTH paHee
HaKOIUICHHOTO JIAKTaTa. Y THIN3alMs JIaKTaTa, HAKOIMBILIETOCS B MEpHOA IepHUIHUTA
KUCIIOPOJIa, JISKUT B OCHOBE SIBIICHMUS, KOTOPOE MOIYYHIIO HA3BAaHNE «JTUKBHIALIUS KUC-
JIOpOAHOH 3a710IKEHHOCTIY. CyTh 3TOTO SIBICHUSI COCTOUT B TOM, YTO ITOCIIE HHTEHCUBHOM
MBIIIEYHOI PabOTHI JJETOYHOE JIBIXaHHUE HE Cpa3y BO3BPAILACTCS K HOPME, & HEKOTOPOe
BpeMs OCTaeTcs yCWICHHBIM. V30bITOuHOE TOTpeOIeHre KUCIOpoaa B 3TOT MEPHO.
OTIpeNIeIIAeTCS KOJIMIECTBOM JIAKTATa, HAKOTIMBILETOCS BO BPeMst pabOThI, HEIOCTATOYHO
00ecreueHHON KUCITIOPOIOM.

Takum 00pa3om, B OTCYTCTBUE WIIH NIPU HEOCTATKE KUCIOPOIA JIAKTAT He MOoXcem
He 0bpazoeamucs, a IPU TOCTATOYHOM CHa0)KEHHU KUCIOPOJIOM OH He Modicenm 00pa-
306amwvcs (puc. 19).
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AspobHbiil enukoaus

Puc. 19. CxembI a3po0OHOI0 1 aHA3POOHOTO ITMKOIN3a

B psze cirydaeB BeIpaboTKa JIaKTaTa MOXKET TPOUCXOIUTH B a9POOHBIX YCIIOBHSIX.
B uwacTtHOCTH, OH MOXET 00pa30BBIBATHCS B a3POOHBIX YCIOBHUSIX B 3JI0KAaYECTBEHHBIX
onyxonsx. [IpuunHel oTcyTcTBUS Y dekra [TacTepa B pakoBbIX KIETKaX 0 CHX MOP
HE BBISICHEHBI. DPUTPOIMTHI TAKKE BBIPA0ATHIBAIOT JIAKTAT B OOBIYHBIX a9POOHBIX YCIIO-
BUSIX. DTO CBSI3aHO C OTCYTCTBHEM MHTOXOHJIPHI B 3THX KIIETKaxX M, KaK CIEICTBHUE,
HEBO3MOXKHOCTBIO YTHJIM3AIIMH BOCCTAHOBICHHBIX KOEepMEHTOB 1 nupyBaTa. [loaTomy
SPUTPOIUTHI 00ECIIEUNBAIOT ce0s YHEPTUEH TONBKO 3a c4eT NByX Morekyn AT®D, obpa-
3YIOIIMXCS B peakiuu cyocrparHoro gochopunupoanus (7-s craaus).

Bonpocs! 1J1s1 NpoBepKHU yCBOEHHUS MaTepHaJia

1. YrieBozpl: onpenenenue, kinaccudukaius, Ononornyeckoe 3HadeHne. MoHoca-
Xapu/ibl: Kaccuukanms, BayKHEHIINE PeICTABUTENN, XMMUYECKHEe CBOMUCTBA. M30Me-
pHsl MOHOCAXapHI0B (Ha IIpUMeEpE TIIIOKO3bI H (PYKTO3bI), OMOIOrHYecKoe 3HaYCHHUE.

2. Jlucaxapupl ¥ OUcaxapuabl: BaXKHEHIIINE MPEICTaBUTENH, XUMUYECKHE CBOM-
CTBa, OMOIIOTHYECKOE 3HAUCHHE.

3. [Tyt oOMeHa r1r0k030-6-hocdaTa B KICTKE: IIIMKOIN3, TIFOKOHEOTeHE3, IIEHTO-
30dochaTHbI MyTh, CHHTE3 TIIMKO3aMHUHOITTMKAHOB, CHHTE3 M paciia/l IIIMKOreHa, CyIIl-
HOCTb ¥ OMOJIOTHYECKOE 3HAYCHUE.

4. Peakiuu rmKonu3a, GepMeHTbI, peryisiius. ASpoOHBIN 1 aHAPOOHBIN IITMKOIN3,
sHepreTnyeckuil Oananc. bpoxkeHue, cXolCTBO € TIIMKOIM30M M OTIIMYHE OT HEro.

5. [Tyt oOMeHa TUPOBUHOTPATHON M MOJIOYHON KUCIIOT B PA3TIMYHBIX TKAHSX, ITHKIT
Kopu. Cesi3p 0OMeHa yri1eBojioB ¢ nnkiioM Kpedca, 00MEHOM JIMITH/IOB 1 aMHHOKHCIIOT.
Ponb ropMOHOB 1 HEPBHOW CUCTEMBI B PETyJISIIIUN YITIEBOTHOTO OOMEHa.

IIucbMeHHOE JOMAallIHEee 3aJaHue

Ob6s3aTenbHOE
1. Hanmmmure cTpykrypHbie GopMysbl 4 nukiandeckux Gopm D-pubosbl u ee Ipo-
M3BOJHBIX — criupTa D-puburona, D-puboHOBOM KHCIOTH 1 D-2-1e30kcnpru6o3bl. Kakne
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TUIIBI PEAKIMH MPUBOIAT K 00pa30BaHMIO YKa3aHHBIX coequHeHuit? KakoBo Ouonoru-
Yeckoe 3HaueHHe puOo3bl U JI€30KCHPHOO03bI?

2. Padunosa — a-D-ranakronupanosui-(1—6)-a-D-rimokonupanosun-(1—2)-p-D-
bpykrodypaHO3u — pe3epBHBIN TpHcaxapu/] pacTeHUH, B OONBIINX KOJTHYECTBAX CO-
JIep>KUTCsL B 00OOBBIX M caxapHOW CBEKJIe, HO He o0iajaer ciaaakuM BKycom. [Ipu run-
poiu3e, KaTalIu3upyeMoM (PepPMEHTOM C-TaIaKTO3M1a30i, U3 paduHO3bI 00pa3yercs Jiu-
caxapu/, clajakuii Ha BKyc. Hanmmmte cTpykTypHyto hopmyiny padunosbl. Onpenenure,
JTaHHBIA TpHUCaXapH]| SBJISETCS BOCCTAHABIMBAIOIIMM MM HEBOCCTAHABIMBAIOIIMM.
Hanummre ypaBHeHUE peakiiy THIPOIH3a U HA30BUTE €€ MPOTYKTHI.

3. B opranmusme uenoBeka MeTabonu3M GpyKTO3bI IPOUCXOMUT IyTeM pochopum-
poBanus ¢ 3arparoii AT®, obpazoBaBmmiics Ppykro3o-6-hocdar BKIFOIACTCS B TIIH-
konu3. Hamuiure cxemy ¥ paccuuTaiTe SHEPreTHYECKU il OalaHC MOIHOTO OKUCIICHUS
¢ppykroser 1o CO, n H,0.

4. K KynbType KJIeTOK IedeHH JO0OaBUITH MTPernapar ITIFOKO3bl, MEYEHBIN paloaKTHB-
HbIM n3otonoM “C no 6-my atromy yriepona. Yepe3 HEKOTOpOE BpeMsi MaKCUMAaIbHOE
HAKOTLJICHHE PaJIMOAKTUBHOTO M30TOIA ObLIO 3apPErUCTPHPOBAHO B IUTOIIA3ME KIIETOK.
VKa3aHHBIN OMBIT MOBTOPHIIH, T00ABUB K KYJIbType KJIETOK BEIIECTBO — CTUMYJISITOD
MHTO3a. B 3THX yCI0BHSX OOJIbIIIasi 4aCTh BBEICHHON aKTUBHOCTHU ObliIa COCPEIOTOUCHA
B siIpax KiIeTok. Kak MOKHO 00bsSCHUTH HAOMIOAABIIYIOCS 3aKOHOMEPHOCTb, 3HasI ITYTH
MeTabonn3Ma IITIOKO3bl B KiIeTKe? B Kakux ele BemecTBax MOryT ObITh OOHapYKEHBI
MEUYEHBIC aTOMBI yriepoaa?

HJonmonuurenbHoOE

1. B xnyOHsX psia pacteHuit copepkutes monumep -D-hpyKkTonupano3sl HHY-
JIVH, TIPU THJIPOITU3E KOTOPOTo oOpaszyercst padThio3a — OIUrocaxapu/l, CouepKaluii
He Oonee 10 QpyKTO3HBIX 3BeHbEB. HamummTe cTPyKTYpHYIO GOpMyiTy padTHIIO3HI,
conepxariell 3 MoHOMepa, COSIMHEHHBIX [3(2—> 1)-TIIMKO3UHBIMY CBSI3SIMH, M IaHTE el
crcreMaTnyeckoe Ha3zBanue. OnpenenuTe, JaHHBINH TPHCAXapH/I SBISIETCS BOCCTAHABIIH-
BaIOIIMM HJTH HEBOCCTAHABIIMBAOIIHM.

2. K KyabsType KJICTOK IeUeHHU J00aBUIIH Mpernapar MOJIOYHON KHUCIOThI, MECUCHBIN
panroakTUBHBIM H30TOIOM “C 10 aToMy yriiepoa kapOoKCHIbHOM rpymmbl. [Tpu oOpa-
0oTke KynbTypbl TopMOHOM No | pajioakTHBHAsT METKa Ha KOPOTKOE BPEMsl KOHIICHT-
pHUpoBaach B MUTOXOHIPUATBHOMN (PPaKIINH, a 3aTEM JUTUTEILHO PUKCHPOBAIIACH B IIU-
tozone. [1pu 00paborke KyabTypbl TopMOHOM No 2 MeTKa rmornajaja B MUTOXOHAPUH
1 nokuana ux Toneko B Buae CO,. Kakue ropMonsl ncnonb3oBanuch B 1 u 2 ciaydasnx?
Kak MOXHO 00BSICHUTH HaOMIOAABIIINECS 3aKOHOMEPHOCTH, 3HAs ITyTH OOMEHa JlaKTara
B revyeHu?

TunoBoit BApMAHT TECTOBOI'0 KOHTPOJIA
no treMe «O0MEH yrieBoa0B»

Hucmpykyus: 1pyu OTCYTCTBUM JOIOJIHUTEIBHBIX YKa3aHUI B BOIIPOCE TECTA BbI-
OeprTe ONUH BEpHBIN BapHaHT OTBETA.
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1. Ykaxxute 0COOCHHOCTH CTPOCHHS MOHOCaXapuja:

CH,OH a) Kero3a, meHTo3a, D-u3omep;
c—o0 0) anpj03a, MeHTo3a, L-1u3omMep;

H—(lj—OH B) K€TO3a, T'eKco3a, L-u3omep;
HO—C—H ) anpao3a, Tekco3a, D-uzomep;

CH,OH 1) KeTo3a, TIeHTo3a, L-u30Mep.

2. BeiOepuTe BocCTaHABIMBAOIIMN TUCAXAPU/T, COCTOSIIMI U3 TaIaKTO3bI U TITFOKO3bI:
a) MaJIbTO3a;

0) caxaposa;

B) JIAaKTO3a;

T) 1eIU100103a;

1) padrHO3a.

3. YKkaxxuTe OUOJIIOTHYECKYIO POJIb Kpaxmaa:
a) CTPYKTYPHBIN TIOJHCaXapu ] PACTCHHIA;

0) pe3epBHBII MOTKMCAXaPH/] dKUBOTHBIX;

B) CTPYKTYPHBIN TOJTUCAXaPH]T )KUBOTHBIX;

T') pe3epBHBIH MOIMCaXapul paCTCHHI;

1) CTPYKTYPHBIH MTOJIMCaXapu] WICHUCTOHOTHX.

4. Kakas xuMmdeckasi peakius pOrCXOAUT C IIIIOKO30M NP KUTISTYEHUH C PEaKTHBOM
®denuHra:

a) OKHCIICHUEC;

0) BOCCTaHOBJICHHE;

B) THJIPOJTU3;

r) oopasoBanue GpochopHoro spupa;

1) 00pa3oBaHUE TITMKO3U/IA.

5. BeiOepure rpyrmimny BelIecTB — CyOCTPaTOB TIIFOKOHEOTEHE3a:
a) alleTUIIKOH3UM A M 9TaHOI;

0) MIMLIEPHH U JIAKTaT;

B) KETOI€HHBIC aMUHOKHCIIOTHI M XOJIECTEPHH;

T') )KUPHBIC KUCIIOTHI M KETOHOBBIE TEJIA;

1) TJIFOKO32a M TJINKOTEH.

6. Jlaiite Ha3BaHue (hEePMEHTY, KATAIN3UPYIOIIEMY CIEIYIOIIYIO0 PEaKIHIO:
a) TeKCOKMHa3a;

COOH + AII® COOH 0) hochoppyKToKHHAa3A;
C—OPOH, ——— > c—o0 B) ocormuiepaTMyTasa;
~ ATOD

CH, CH, I') MMpyBAaTKUHA34;

1) JTaKTaTACTHIpOreHasa.
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7. Kaxue mpornecchl 00ecrednBaroT MoiaepKaHue GU3NO0IOTHUYECKIX KOHIIEHTPa-
LU DIFOKO3bI B KPOBH [P FOJIOJIAHUU:

a) CeKpelus UHCYIMHA CHIDKAETCS, YTO aKTUBUPYET pacmaj] ITTUKOreHa M IJTI0KO-
HEOT'EHE3;

0) cekpelysi HHCYJIMHA MOBBIIIACTCSI, YTO AKTUBUPYET TIIMKOJIU3 U CHHTE3 TIINKOTCHA;

B) CEKpEIHsl HHCYJIMHA CHUYKACTCS, YTO HHIMOUPYET pachajl MTUKOTeHa M TITFOKO-
HEOT'EHE3;

T') CEKpEIs HHCYNIMHA MTOBBIIIAETCS, YTO MHTHONPYET IITUKOIU3 U CHHTE3 TIINKOTreHa.

8. VkaxkuTe KOHEUHbIE TPOAYKTHI aHa’pOOHOTO TIIMKOIHM3a B pacuere Ha 1 Monb
JTFOKO3BI:

a) 1 monp maktara u 38 moneit ATO;

0) 2 mons nakTata U 19 moneit ATD;

B) 1 Monb sakrara u 19 moneir ATO;

r) 2 mons nakrata u 2 mona ATO;

1) 1 monp nakrara u 1 mons ATO.

9. BcTaBbTe IpoIyiieHHBIC CloBa (3 OTBETa) B MPEJIOKCHHE: «...IIyTh OOMEHa
IJIIOKO3bI 00SCIICUMBACT KIICTKY ... JUIS pEaKIMi BOCCTAHOBJICHHUS U pru0030-5-hocda-
TOM JUIsi OMOCHHTE3A ...»

10. Hanuimute Ha3BaHUs U HOMEpa Ki1accoB (pepMeHTOB (6 OTBETOB), KATAIU3UPYIO-
X peaxkiuu 1, 2 u 3:

ATD




Paznen 4
OBMEH JIMIINJ10B

4.1. buoJsioruyeckasi poJib JUIIHI0B

Jlumu iel ipencTaBIsIOT cO00H Pa3HOPOIHYIO 0 XUMHUYECKOMY CTPOCHHIO TPYIIITY
MIPUPOAHBIX OPraHUYCCKUX COe}lHHeHHﬁ, I1IJIOXO paCTBOPUMBEIX B BOJIC M XOPOIIO paCTBO-
PUMBIX B HETIOJIIPHBIX PACTBOPUTCIIAX. OHI/I UI'paroT Ba’XXHYIO POJIb B ) KU3HEACATCIIBHOCTU
KJICTKH

— SIBJISIFOTCS Ba)KHEUIIIMM KOMITIOHECHTOM 6I/IOJIOI‘I/I‘ICCKI/IX MeM6paH, COCTOSAHHEC KO-
TOPBIX OMpEAETIeT METaO0IN3M KIIETKH;

- 06eCHe‘H/IBaIOT 3anac nMUuTaTCiIbHBIX BCHICCTB,

— BBITIOJTHSIOT SHEPTeTHYECKYI0 (PYHKIHIO (ITPU OKKCTICHUH | T JIMTTUI0B BBICISICT-
cs1 9,3 kkan);

— OCYIIECTBIIAIOT PETYASTOPHYIO M TEIION3ONMUPYIOILYTO (PYHKITHH.

B nmnupmax 4yenoBeka oOHApYXHBAETCs OOJBIIOE Pa3HOOOPA3HE KUPHBIX KHCIIOT.
Hcrounukamu JKUPHBIX KHUCJIOT OpraHui3Ma CJIyKaT JUIHUAbI UMW U CUHTE3 KU PHBIX
KHCIIOT U3 yriieBoaoB. OCHOBHBIE IyTH MPEBPAIIEHUS KUPHBIX KUCIOT MPUBEICHBI
Ha CJHEAYIOIIEH CXEMeE:

JIvnuapl muIm

JKupHble KUCIIOTHI

~ N

PesepBHBbIe KUpPBI CTpyKTypHBIE
JKHPOBOM TKaHU J'[Pll'll/l)lbl TKaHe#

Arun-KoA

B-Oxucnenune Cunres
KUPHBIX KUCJIOT

Crepongpr <———— ALCTHI-KOA < Tiokosa

|

[lukn Kpedca
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PaCXOZIYIOTCSI )KI/IpHBIe KHUCJIOTBI B OCHOBHOM IIO TpeM HaHpaBJ’IeHI/IHM:

— BKJIFOYAIOTCS B COCTaB PE3EPBHBIX KHUPOB;

— BKJIFOUAIOTCSI B COCTAB CIOKHBIX JIUITHIOB;

— OKHCJISIIOTCS 10 TMOKCH/IA YITIEPOa U BOBI C U3BJICUCHUEM SHEPTUH JIJIsl CHHTE-
3a ATO.

4.2. IlepeBapuBaHue JUNUI0B

OcHoBHast Macca JIMIKJIOB TTUIIN MpeCTaBIeHa TpHalWINIHIepuIaMu (KUpaMu).
[TorpebHocTh B s)kupax cocrapisier S0—100 r/cyTKu B 3aBHCUMOCTH OT XapakTepa MH-
TaHWs U DHEPTETUYECKUX 3arpat. [lepeBaprBaHue TUIHIOB MPOUCXOIUT TIIABHBIM 00-
Pa3oM B TOHKOH KHUIIIKE IO ieiicTBIEeM (hepMeHTOB Jinmia3. B poToBoii monocTu v sKemyj-
K€ 3TH IIpollecchl He UAyT. JIunasa pacueniseT TpualuinIiIepuibl B cpene, OIn3Koi
K HEMTpaJIbHOMN, TOATOMY OHA MTPAKTUYECKH HEAKTUBHA B KETYJIKE N3-3a HU3KUX 3Haue-
Huit pH. B 12-nepcTHO# KUIIKe MUIIA MTOABEPTaeTcs BO3ICHCTBHIO JKEYU U COKa TO-
KETYIOYHON KHUCIOTHl. B 12-TIepCTHYIO KMIIKY TOHKOTO OTZAEia KHUIIEYHHUKA C COKOM
MOJKENYIOYH O KeJe3bl TAKKe IMOCTYyIaeT JHa3a B BUC HEAKTUBHOW (hOPMBI — ITPO-
nuna3sbl. C jKemublo Ty/a JKe MOCTYNAIOT KeTYHbIE KUCIIOTHI, IO/ AEHCTBHEM KOTOPBIX
JUma3a akTUBUpyeTcs. Ha mepBoM 3Tare nporucxoauT MpoIece IMYAbI UPOBAHMS JTUITH-
JIOB C Y4aCTHEM KEITYHBIX KHCIIOT, KOTOPBIE MTOCTYMAIOT B KUIIIEYHUK B COCTABE YKETUH.
JKenunble KUCIOTHI OPUEHTUPYIOTCS Ha KarlIfX JKMpa, YTO MPUBOIUT K YMEHBIIEHUIO
MOBEPXHOCTHOTO HATSKEHHSI U IPOOJICHUIO X Ha OoJiee MENKHe:

o )
CH—0—C—FR CH;—OH
H,0 Q H,0
B CH—O—C—R? _— B CH—O—C—R? —_—
— pL_ — R
ﬁ R—COOH ﬁ RY*—CooH
* CH—0—C—F’ ® CH—0—C—FR’
Tpuauuinruuepus (TAT) Juanunriuepun (JJAI)
a a
CH; OH CH; OH
Q H,0
p I, p
CH—O—C—R CH—OH
— R*—COOH
a a
CH; OH CH; OH
Mownoanunriauiepud (MAID) I'manepun
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Ha moBepxHOCTH TaKMX MEJKHX Karleib aJcopOupyeTcs JiMma3a U THAPOJIU3YeT
3(UpHBIC CBSI3U B MOJIEKYIIaX TPHAIMITIIHIIEPUIOB. B pe3ynbrare oT riuiepruHa oTiier-
JIATOTCS MOOYCPEAHO OCTATKU KUPHBIX KHUCIIOT. BBICBO60)I(IIaIOIlII/IeC$I JKUPHBIC KHMCJIOThI
YCUJIMBAIOT YMYJIBIHPOBaHUE KHUPOB. JKeTuHbIe KUCIOTH 00pa3yIoT KOMIICKC C KHUP-
HBIMHW KHUCJIOTaMH U MOHOAIUJITJINLICPUHAMU, KOTOpLIﬁ JICTKO IMMPOHUKACT B KJIICTKU CJIU-
3UCTOM 000JIOUKM KUILIEUHUKA. B TOJIIE CIIM3UCTON JKETYHBIE KUCIOTHI OTILIEIISIOTCS
OT JKUPHBIX KHCJIOT U C IMOPTaJbHBIM KPOBOTOKOM IOCTYIIaIOT OOPATHO B IEYEHbB, TJIC
BHOBb BKJIIOUAIOTCSI B COCTAB JKEIIUH.

OCHOBHBIE TIPOIYKTHI IEPEBAPUBAHUS — )KUPHBIE KUCIIOTHI, 3-MOHOAIIMI-TJTHIIEPH-
HBI 1 YaCTHUYHO CBO6OI[HLII71 TIIUOEPHUH — BCACBIBAIOTCA CTEHKOM TOHKOM KHWIIKW, 1 TaM
MIPOUCXOAUT 00pa30BaHUE TEX )KUPOB, KOTOPBIC CBOMCTBEHHBI OpraHU3MY YelIoBeKa (pe-
CUHTE3 )KUPOB):

o
a o I . o I ]
CHZ—OH CHZ—O—C—R CH;—0—C—R
(6]
B B I 2
CH—0— c R’ p CH 0— c R’ CH—O0—C—R
| 9
% CH;—OH o CH OH % CH;—0—C—R’
HS—KoA HS—KoA
R—CO~S—KoA RY-CO~S—KoA
Mownoauunrunepus (MAT) Juanpnrauuepun (JATL) Tpuaunnrnunepus (TAT)

HoBocuHTe3upoBaHHbIE TPUAMIITITAIEPUHBL, POCONHUITUIBI U APYTHE BCOCABIIAECS
JIUTTUIBI TIOKUAI0T KJISTKH CIIM3UCTOM, MMornaias cHadana B UMY, a ¢ TOKOM JTUMQBI —
B KpOBb. [10CKOIIBKY 9TH BEIIECTBa HEPACTBOPHMBI B BOIHOM Cpe/ie, TO OHU MEPEHOCST-
sl B KOMILIEKCE ¢ OeKamMu, 00pa3syst TUIonporenbl (Tadmn. 6). B kuieyHuKe pecrHTe-
SUPOBAHHBIC TPHUALIUIITIIMICPUHBI BKIIIOUAIOTCA B COCTaB XUJIOMUKPOHOB. ﬂnpo 3THUX
YACTHII COCTABIISIOT TPUALMIITIIMIICPUHBI U 3 (DUPBI XOIECTEPUHA, 000T0UKY — KOMILIEKC
u3 pocdonunuios, 6eNKoB 1 CBOOOIHOTO XoNecTeprHa. B cocTaBe XMITOMUKPOHOB 9K30-
T'CHHBIC XHUPbl JOCTABJIAIOTCA B OpTraHbl M TKaHMU. HOTpe6.]'IeHI/Ie OK30I'CHHBIX XUPOB
TKaHsIMH oOecrieurBacT (PEPMEHT JUIIONPOTEHHIINIIAa3a. DTOT ()EPMEHT JIOKAINU3YeTCs
B 9HJIOTENTH COCY/IOB M KaTaJH3UPYET PEAKIHIO THPOIN3a TPHALMITIIUIIEPHHOB B CO-
CTaB€ XNJIOMUKPOHOB A0 INTMIECPHUHA U )KUPHBIX KUCIIOT. B pe3ynbpTaTe Z[eﬁCTBHiI JIUITO-
MIPOTCUHINIIA3bI XUJIOMHUKPOHBI YMCHBIIAIOTCA B pasMepax U MPEBPAIaroTCs B TaK Ha3bI-
BaeMble peMHAHTHbIE (OCTATOYHBIE) XMJIOMUKPOHBI, KOTOPBIE 3aXBaThIBAIOTCS U3 KPO-
BOTOKA TICYCHBIO, IJIC OHU PACIIAA0TCsl OKOHYATENIBHO.

OCHOBHBIMU HOTpeGI/ITeIDIMI/I JKUPHBIX KHUCJIOT ABJIAIOTCA KHUPOBasi U MbIIICUHAA
TKaHH, KOTOPbLIC UCITOJIBL3YIOT )KUPHBIC KUCJIOThI KaK SHCPTCTUYCCKOC TOIIJIMBO UJIN CTPOH-
TEIbHBIM MaTepual.
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Tabauma 6

JII/IHOHpOTel/IH])I KPOBH Y€JI0BECKa

Kon-
C€HT-
Mounexy- Jlma- | .
JIumo- IlinorHOCTB, pauusi | OcCHOBHOI Mecto
JspHas METp, DyHKIUSA
IIPOTCHUHBI F/MJ'I Macca HM B KOMIIOHEHT CHUHTE3a
KpOBH,

r/n

XUIOMUKPOHBI 0,95 1-10 mapg | 30-500 | 1-2 | Tpuauun- Tonkas | Tpancnopr TI'
[JIMLEPUHB] | KMIIKA | W3 KULIKU

B TKaHH
JITTOHII 0,95-1,00 | 5-100 mun | 30-75 |1-1,5 | Tpuauun- Ileuens | Tpancnopr TI
(pe-B) IJIMLIEPUHBI U3 IEYECHH
B TKaHH
JITTHIT (B) 1,00-1,06 | 2-4 man 20-25 | 2-4 | Xonecrepun | Kposs | TpancmopT
XolecTepruHa
B TKaHH
JIIIBIT (o) 1,06-1,21 | 200400 tbic.| 10-15 | 1-3 | Benok Ileuens | Tpancnoprt
u ¢docdo- XOJIeCTeprHa
JIAITUTBI 13 TKaHel
B NEYEHb

4.3. /lenonpoBaHue ;KMPOB

JKupbl, Kak v TIMKOTeH, SBISIIOTCS (POPMaMHU JISTIOHUPOBAHUS SHEPTUH, TPHYEM
XKUPBI — OoJiee 3P PEeKTHBHBIC HCTOYHUKH dHEpTHH. [Ipu ronoany 3amnachel )Kupa y de-
JIOBEKA MCTOIIAIOTCS 32 5—7 Heelb, TOIa KaK INIMKOTEH MOTHOCTHIO PacXOMyIOTCS
MPUMEPHO 3a CYyTKH. Eciii mocTymuienre >xupa MnpeBbIaeT MoTpeOHOCTH Opranu3Ma
B DHEPTHUH, TO KHP JICTIOHUPYETCS B CIICIHATN3UPOBAHHBIX KIIETKAaX JKUPOBOW TKAHH —
aaunonuTax. Ecu se KoM4ecTBO MOCTYIAIONIMX YIIICBOJIOB OOJBIIIE, YeM HEOOXOIHMMO
JUIs1 IGIOHUPOBAHMUS B BHJIE TIIMKOT€HA, TO YaCTh ITFOKO3bI TOXKE MPEBPAIACTCS B )KUPBI.

Takum 00pazoMm, JKUPBI B )KUPOBOH TKAHW HAKAIUTMBAKOTCS B PE3YJIBTaTe JBYX IPOLIECCOB:

— CHHTE3a M3 JKUPHBIX KHUCIIOT, 00pa3yloNMXCcs B pe3yJbTaTe JIUIOIH3a TPUTIIHIIC-
PHJIOB B COCTaBE XUIOMHKPOHOB U JIUTIONIPOTEMHOB OYEHb HU3KOM TUIOTHOCTH (hepMeH-
TOM JIMITONPOTEUHIIUIIA30M;

— CHHTE3a M3 MIIIOKO3bI, TP MEeTa00NIM3Me KOTOPOH B KIIETKAaX KUPOBOH TKaHU 00-
pasyrorcs ruiepondocdar u KUPHbIC KUCIOTHI.

4.4. OxkucIeHue KUPHBIX KHCJIOT

KupHble KHCIOTHI UTPAIOT BaXKHYIO POJIb B KAYECTBE UCTOYHHUKA SHEPTUHU B Opra-
Hu3Me. [ TTaBHBIH TyTh OKHCIICHUS )KUPHBIX KUCIIOT — [3-OKHCIIeHHe, Ha3BaHHOE TaK T10-
TOMY YTO OKHCJICHHIO MOJIBEPTaeTCsi B-yIIepOAHbIH aTOM OCTaTKa KUPHOW KHUCIIOTHI.
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B-Okucienue npoTekaer B MUTOXOHAPHUSIX KIETKH, a JKUPHAsl KHCJIOTa IMOCTYyIaeT
W3 KPOBOTOKA B IIMTO30]b, Il aKTUBHpYeTcs myTeM npucoenuHenns KoA k KK ¢ 00-
pazoBanueM arui-KoA:
Ammn-KoA-cunterasa

R-COOH + HSKoA + AT® > RCO-SKoA + AM® + OODm.

Membpana mutoxoHapuit HerpoHumaema st KK gake B akTHBUPOBaHHOM (op-
Me, 1mo3ToMy arui-KoA coemuHsiercsi co crienuanbHbIM MEPEHOCYMKOM KapPHUTHHOM.
OO6pa3syercs allMIKAPHUTHH, KOTOPBIA IIPOHUKAET B MHTOXOHPHH, Tl BHOBB paciiajia-
eTCs Ha KapHUTHUH U anuii-KoA.

Co0cTBenHo npotiece B-okucienus (ki Kaoorna — JInHeHa) — crinpalibHbIN MeTa-
OONMUECKHH Ty Th, K&XKIBIH 000POT KOTOPOT'O IPUBOAMT K YKOPaYHBAHUIO OCTATKA JKUP-
HOM KHCIIOTHI Ha 2 aToMa yriiepona, BkimodaeT 4 craauu (puc. 20):

1. Orucnenue — nerunpupoBanue anui-KoA go neruapoarnui-KoA ¢ ydactrem
OAJI-3aBUCUMON TETUAPOTCHABH;

2. l'uopamayus — npucoeIuHEHUE K Aeruapoaini-KoA Boabl B B-M0J0KEHU U
¢ oOpazoBaHmeM ruipookcuanui-KoA npu yuactuu rupaTassl,

3. Oxucrenue — neruipupoBanue ruipookcuani-KoA no B-keroarmn-KoA mpu ydac-
T HAJI-3aBucruMOit geruaporeHassl;

4. Tuonu3z — pacuerieHue THOCBSI3U IIPH Y4aCTHH THOJIA3bI ¢ 00pa30BaHUEM allnJl-
KoA u anernn-KoA.

DA
DAJH,
o p a I
R—CH;—CH;—CH;—CH;—C—SKoA R—CH;—CH;—CH—CH—C—SKoA
1
2 | HO
DepMeHThI:
1. Ayun-KoA-oecuopoeernasa; ﬂ
2. Enoun-KoA-euopamasa; R—CH;—CH;—CH—CH;—C—SKoA
3. B-euopoxrcuayun-KoA-oecuopozenasa,
4. Tuonasa. OH
HAJT
3
HAJTH,
- HS—KoA

R—CH;—CH;—C—SKoA /’ R—CH;—CH;—C——CH;—C—SKoA

HC-C—SKoA  —————— co,

Puc. 20. B-OxucieHne )KUPHBIX KUCIOT
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B pe3ynbrare 4eTbipex MmocienoBaTeNbHbIX PEAKIUi 3-OKUCICHUS TPOUCXOIHUT OT-
HICTUICHHE JIBYXYTJIEPOIHOrO (hparMeHTa U rnepeHoc ero Ha kodepment A ¢ odpazosa-
HueM anetmin-KoA, KOTophlid 3aTeM MOXKET BKITIOYaThesl B UK Kpebca ais momHoro
OKHCJICHUS. YKOpOUYCHHAs al[uiibHas 11emb (anuia-KoA) BHOBb BCTyIaeT B UK 3-OKHUC-
JICHUS1, HAYWHAS C PEaKIH, KaTanu3upyemoit ammi-KoA-neruaporenas3on.

Huxe nokasaHo OkHcIeHUE NAIBMUTUHOBON KUCIIOTBI:

i
H,C—CH;—CH;—CH;—CH;—CH;—CH;~CH;—CH;—CH;—CH;—CH;—CH;—CH;—CH;—C—SKoA

N .

+ HSKoA CHTC_SKOA + ®AJH, + HAJH,

(I?
CH3—CH2—CH2—CH2—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—C—SKOA

(0]

.
+ HSKoA CH;—C—SKoA + ®AIIH, + HAJH,
i
CH3—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—CHZ—C—SKOA
(0]

N
+ HSKoA CHTC—SKOA + ®AJH, + HAJH,

[l
CH;—CH;—CH;—CH;—CH;—CH;—CH;—CH;—CH;—C—SKoA

\ I
+ HSKoA CH;~C—SKoA + ®AJIH, + HAJH,
0

[l
CH;—CH;—CH;—CH;—CH;—CH;—CH;—C—SKoA

Il
+ HSKoA \ CH;—C—SKoA + ®AJIH, + HAJH,
0

[l
CHTCHZ—CHZ—CHZ—CHZ—C—SKOA

N o |
+ HSKoA CH;—C—SKoA + ®AJH, + HAJH,
i
CH;—CH;—CH;—C—SKoA

I
+ HSKoA \» CH;—C—SKoA + ®AJIH, + HAJH,

i
CH;—C—SKoA
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Oxucnienne nanbMUTHHOBON KUCIOTHI (C ) POMCXOMMT MYTEM IMOCIIEI0BATENb-
HOT'O YJIaJICHUs IBYXYTJIEPOAHBIX (PParMeHTOB C KAPOOKCHUIBHOTO KOHIIA YKUPHOH KUCIIO-
ThI, B pe3yJibTare 7 MUKIOB -OKHCIEeHUs o0pasyercs 8 Monekyn anerri-KoA.

4.5. JHepreTHYeCKUil BHIX0] [3-OKMCIEeHUS] JKUPHBIX KHCJIOT

JlaHHBIM BBIXOI 3aBUCHUT OT JJIMHBI YIIIEBOJOPOMHON Iernu. YToObI MOICYUTATH
SHEPTETUYCCKUN BBIXOJ] [3-OKUCIICHHST KOHKPETHOMN JKUPHOMW KUCIIOTBI, HaJ[0 3HATh KO-
JIUYECTBO IMKIIOB [3-OKHCIICHUS ¥ KOJIWYECTBO MOJIEKYI aneThin-KoA.

B kaxiom nukie -okucnenus anui-KoA ykopaunBaercs Ha 2 aroma yriepoja u
obpasyercs 1 monekyna anerui-KoA. [Toatomy 4nciio oOpa3yromuxcs MOJICKYIT alleThII-
KoA paBHO monoBuHE yucia aToMOB yriepona B anui-KoA. Okucienne Kaxxaoi Mo-
nekybl aneTii-KoA B mukiie TpHKapOOHOBBIX KUCIIOT 0OecTieunBaer cuHTe3 12 More-
kyn AT®. B kaxaom nukie B-okucnenus oopasyercs 1 monexyna ®AJIH, u 1 monekyna
HAJIH,, mpy OKHCIIEHNH KOTOPBIX B IbIXaTENbHOM LEMH CUHTE3UPYETCS COOTBETCTBEHHO
2 u 3 monekynsl AT® (Bcero 5 monekyn). B mocnennem nukiie B-okucieHus: oopasyercst
cpa3zy 2 Mmonekynsl anetuia-KoA. [ToaToMy 715t MOMTHOTO MpeBpaIieHus OCTaTKa )KUPHOM
KHACIOTHI B aneTiin-KoA HeoOXomuMo Ha MHUILY MEHBIIIE ITUKIOB 3-OKUCIICHHS, YeM
TIOJIOBUHHOE YHCIIO aTOMOB yriiepona B arui-KoA.

Hanpumep, y nansMuTuHOBOH KUCIIOTHI (C, ) TPOUCXOMMT 7 HUKIIOB 3-OKHMCIIEHHS,
B pe3yJIbTaTe KOTOPBIX oOpasyercs 8 monekyn anerua-KoA, 7 monexyn ®AJIH, u 7 mo-
nexyn HAJIH,. Cnenosarensho, Beixon AT® cocrasnser 35 AT® B pesynbrare 3-oKuc-
serust 1 96 AT® nuTpaTtHOro MUKIA, 9To cocTaBisier B cymme 131 monekyny AT®. Yun-
ThIBasi TOT ()akT, uTo onHa Mornekyna AT® 3aTpauynBaercs Ha aKTUBAIMIO JKUPHOM
KHCIOThI, cyMMapHbIi Bbixog AT® coctasiser 130 momeky.

4.6. buocuHTe3 KUPHBIX KHCJIOT

Hapsiny ¢ okucieHueM XHPHBIX KHCIOT B KIETKaX (YHKIMOHUPYET MPOIEecC MX
cuHTe3a. OCHOBHBIM MECTOM CHHTE3a KUPHBIX KUCIIOT ABJIAETCS IIUTO30Jb, B OTJIMYNE
OT [3-OKHUCIIEHHS, KOTOPOE IPOUCXOAUT B MUTOXOHIPHUSIX.

HenocpencTBeHHbIM MpeIecTBEHHUKOM KUPHBIX KUCIIOT CIIYKHUT MajoHMI-KoA.
OTO CoeUHEHNE CUHTE3UPYIOTCS MyTeM MPUCOESAMHEHUS YIIIEKUCIIOro ra3a K aie-
Tni-KoA, KoTopblii moctynaer u3 MUTOXOHAPUNA. OCHOBHBIM MPOIYKTOM CHHTE3a SIB-
JseTcs MaJbMUTHHOBAS KHcoTa. LleHTpanbHyIo posib B CHHTE3€ )KUPHBIX KHCIIOT UTpa-
er (epMEeHT NMaJIbMUTATCHHTETa3a (CHHTETa3a >KUPHBIX KHUCIIOT), KOTOPBIN KaTaln3u-
pyer cepuio peakuuii. CymMmapHOoe ypaBHEHHE CHHTE3a MajJbMUTHHOBOW KHUCIIOTHI
BKJIIOYAET 7 LIUKIIOB:

Arntetnii—KoA + 7 Manouuii—KoA + 14 HAJICIDH2
[MTanemurar + 8 HS-KoA + 7 CO, + 14 HAJI®" +7 H,O.
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[TanbMUTHHOBASI KACIOTA CIY)KHUT MPEAIICCTBEHHUKOM JPYTHX KHPHBIX KHCIOT
opraHusma. YUIMHEHUE YIJICPOAHON 1IeNU IPOUCXOIUT 3a CUET AOINOIHUTENBHOIO IIPU-
coequHenus anetni-KoA wim manonmi-KoA, npu nomory nqpyrux GpepMeHToB, nMero-
IIUXCS KaK B IIATO30JI€, TAK U B MUTOXOHJIpUSX. Tak, MPUCOCINHEHUE K TTAIbMUTHHOBOM
kucnore anetwi-KoA 1 mocneyroiiee BOcCTaHOBIEHUE B-KapOOHMILHON TPYIIIBI TPH-
BOJIUT K 00pa30BaHUIO CTEAPUHOBOW KHCIOTHI. BONBIIMHCTBO HEMPEAeTbHBIX )KUPHBIX
KHCIIOT 00pa3yercst MyTeM JISTUpUPOBaHHS HACBIIICHHBIX KUCIOT. [Tyt oOpa3oBaHwMst
HEKOTOPBIX KUPHBIX KHUCJIOT MPEICTABICHBI HA CXEME:

Anerun-KoA JIuHoJieBas Kuciora
(moctymnaet ¢ muIei)
l 18:2(9,12)
/| o |

[TanmeMuTHHOBAS KHUCIOTA

16:0 y-JInHONIEHOBAS KHCTIOTA
’ 18:3(6,9, 12)
—2H / \+ o
e l
[TameMuTOOCHHOBAS CreapuHoBas
KHUCJIOTa KHCIIOTa
16:1(9) e 18:0 - —2H l
) _
re, / \
/ 0 ApaxunoHnoBas
+C, / iiﬁigi:ﬂ KHCJIOTA
20:4(5,8,11, 14
18:1(9) (5,811, 14
JlurnonepuHoBa.
24:0
q, |
e l
HepBonosas
KHCIIOTa
24 : 1 (15)

UYesoBeK ¥ )KMBOTHBIC HE CITIOCOOHBI CHHTE3UPOBATh U3 MAJIbMUTUHOBOW JKUPHBIC
KHCJIOTBI C JIByMsI U Oojiee IBOWHBIMU CBsI3sIMU. [103TOMY JIMHOIEBAs, TMHOICHOBAS
1 apaxua0HOBas (IpU OTCYTCTBUH JTUHOJIECBOW ) KUCIIOTHI SIBIISIIOTCS HE3aMEHUMBIMHU
1 JIOJDKHBI 00sI3aTENIbHO IMOCTYIATh C MUILICH.
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4.7. BuocHHTE3 TPUIVIHLEPU/IOB,
dochomnuaoB u xoecrepuHa

Tpurmuiepu bl CHHTE3UPYIOTCS Ha OcHOBE Titunepoidocdara u aipi-KoA. Ha niep-
BOM 9Tare MPUCOSIMHSIETCS IBa allMJIbHBIX (pparMenTa, a 3aTeM noj JeicTBueM ¢oc-
(bartasbl Tepsercs ocTaTok (ocdaTta U NPUCOSAMHICTCS TPETHH allnl.

CunTte3 GochonunuIoB MPOUCXOIUT TAKXKE U3 ITUIepondocdara 1 KUPHBIX KHC-
JIOT, HO TpeOyeT AOMOIHUTENBHO dTaHOIaMUHA, XOITMHA, CEPHHA UITH HHO3UTOMA JIJIsI 00-
pa3oBaHusl MONSPHON «TOJOBBI» MOJICKYJIBI.

XomecTepuH (XOJIECTEpPON) CUHTE3UPYyeTCsl U3 aneTmwi-KoA B 1UTO3051€ KIETKHU:
80 % — B meuenu, 10 % — B KiIeTKax KUIIeYHUKA U 5 % — B KJeTkax koxxu. CKOpOCTb
CHHTE3a XOJIECTEPHHA 3aBUCHT OT KOJMUECTBA YK30TCHHOTO, T. €. MIOCTYIAOUIEro ¢ MH-
e, xonecrepuna. [Ipu moctyriennu 2—3 T XoJecTepruHa B CyTKH CHHTE3 YHIOTCHHO-
ro XOJeCTeprHa MPeKpamacTcs.

W3 xonecteporna B rmevueHH 00pa3yrOTCs )KEITUHbIC KMCIOThI, HEOOXOAUMBIC JIJIs I1e-
PEeBApUBAHHS JIMITHIOB. B KoKe U3 XonecTepona CUHTe3upyeTcs BUTaMuH J1, — perymnsarop
KaJbIui-pochopHoro ooMeHa. XonecTepoi — cyocTpaT sl CHHTE3a CTEPOUIHBIX TOp-
MOHOB: B KOp€ Ha/INMOYEYHNUKOB M3 HEr0 00pa3yroTcss MUHEPAIO- U TITIOKOKOPTHKOUIBI,
B TIOJIOBBIX XKeJe3aX — aHJPOreHbI, SCTPOreHbI, IeCTarcHbl.

4.8. CuHTe3 U pacnaj KeTOHOBBIX TeJl

B ycnoBusIx rononanus, AUTETFHON (GU3HUECKON HArpy3KH H HAPYILICHUS YTHIIN3a-
MU TJFOKO3BI KJIETKaMU (BCIIEACTBUE JeQUIMTAa MHCYINHA MPH cCaXxapHOM Juabere)
OCHOBHBIM HCTOYHHKOM SHEPTUU CTAHOBSATCS KU PHBIE KUCIIOThI, 00pa3yIOIIMecs P TH-
pOJIN3€e TPUTIHUIIEPUIOB KUPOBOH TKaHU. JKUpPHBIE KUCIOTHI OABEPTaOTCS [3-OKHCIIe-
HUIO ¢ 00pa3oBaHUEM OONBIINX KOMMYECTB aneTui-KoA Bo Bcex opranax, KpoMe Mo3-
ra. OkcanoarieraT, HeoOXOAMMBIH Jist BKItodeHust anetuin-KoA B LITK, He oOpasyercst
13 )KUPHBIX KUCIIOT, TOATOMY N30BITOK areTii-KoA He MoxeT ObicTpo okucuthest B LITK.
[leyenb obnaaeT yHUKAIBHOW CIIOCOOHOCTHIO CHHTE3UPOBATh U3 OONBIINX KOJTHYECTB
anerni-KoA keToHOBBIE Tena.

K KEeTOHOBBIM TejlaM OTHOCSAT TPH COCAMHEHHUS OJIM3KOM CTPYKTYPBI — alieroarie-
TaTt, 3-TuApoKCcUOyTHpaT (B-rUIpOKCHOYTHPAT) U Al[eTOH:

OH
CH3—CH—CH2—COO_ CH3—C—CH2—COO_ CH;—C—CH,
3-I'mapokcudyrupar Aneroarerar AneToH
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Wx cuHTe3 HauYMHACTCS C B3aMMOICHCTBUSI ABYX MOJIEKYN areTmi-KoA, KoTopbie
noy aerictBueM (epMmeHTa THONa3bl 00pasyroT areroamnetwi-KoA. C aneroarnerni-
KoA B3ammoneiicTByeT TpeTbs Moliekyna aneTui-KoA, maBas 3-TUIPOKCH-3-METHII-
rytapui-KoA (I'MI'-KoA). danee 'MI'-KoA-nna3a karanusupyer paciuenjieHue
I'MI'-KoA Ha cBOOOmHBIH arieroareraT U amerui-KoA:

| I
CH;—C~ SKoA + CH;—C~SKoA  Auerur-KoA

l Tuonaza
H,C—C—CH;—C ~ SKoA Aneroanerui-KoA
O
CH;—C ~ SKoA I'MTI-KoA-cunmasa
(l)H
“O0OC—CH;—C—CH;—C ~ SKoA 3-I'uppoxcu-3-metun-riyrapui-KoA
ClH (TMT-KoA)
3
— I'MT-KoA-.
CH;—C ~ SKoA oA-auasa
+
O O HAJIH, HAZI oH
I | \ / I _
CH;—C—CH, 7 CH;—C—CH;— CoO™ CH;-CH-CH;—COO
AneroH 0O, Aneroarerar 3-I'unpoxcudyrupar

OO0pa3yronuiicsi B peaKkiiy aleToaneraT MOKET BBICNATHCS B KPOBb WJIM BOCCTa-
HABJIMBATLCS B 3-TUAPOKCHOYTHpAT. B yCIIOBHAX aKTHBHOTO [3-OKHCIECHUS CO3/1a€TCsI
BBICOKas KoHIeHTpaus HAJIH,, 4To cnoco6cTByeT BOCCTaHOBIEHHIO OOMbILEH YacT
aleroanerara, B pe3ysabTare uero 3-ruIpoKCHOyTHpaT CTAaHOBUTCSI OCHOBHBIM KETOHO-
BBIM TCJIOM B KPOBH.

[Ipu BBICOKOM KOHIIGHTPAIMH alleToarerara 4acTh ero MoKeT HeoOpaTuMo JeKap-
OOKCHITMPOBATHCS ¢ 00pa30BaHKUEM alleToHA. AIIETOH HE YTHIM3UPYETCs TKaHSIMU 1 BbI-
ACIACTCA C BbIABIXa€MBIM BO31YXOM, MOYOM H I10TOM, IIOMOI'asd OpraHusMy n30aBUTE-
cs1 OT M30BITKA KETOHOBLIX TEII.
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Peakiuu yTriin3aiuu KETOHOBBIX TEIT TPUMEPHO COBIAIA0T C 00PaTHBIM HaIlpaBJic-
HUEM peaklui UX CHHTe3a. B 1UTO30/1e KISTKH 3-TUAPOKCHOYTHPAT OKUCISIETCS, 00-
PasyroIIUIACS aleToaleTaT IPOHUKACT B MUTOXOHIPHH, TI€ aKTUBUPYETCS 3a CUET CyK-
mHII-KoA:

Areroanierat + Cykmunia-KoA — Anetoanerat-KoA + CykmuHar.

JlanHas peakius IpoTeKaeT 1moj aeiicTBueM (pepmenTta cykinumi-KoA-ameroare-
taTrTpancepaspl. DToro GepMeHTa HET B MEYCHH, MMOITOMY IEYCHb HE HMCIIONb3YET
KETOHOBBIC TeJla KaK HCTOYHUKHU SHEPIHH, & TPOU3BOIUT X «HA IKCIOPTY. AKTUBHPO-
BaHHBIN alleToarerar jajiee mpespamaercs B anetui-KoA, xoropsiii cropaer B LITK:

Cl)H
CH3—(|Z —CH;—COO 3-I'mapokcubyTupat
H
HAJIH,
3-T'uopoxcubymupamoecuopoeenasa
HAJ
CHS—C—CHZ—COO_ Aueroanerar

Cykunani-KoA

CykuuHat

j Cyxyunun-KoA-ayemoayemam-KoA-mpancpepaza

H,C—C—CH;—C~ SKoA Aneroanernin-KoA

HS-KoA
Tuonasza

CH;— C—SKOA + CH;— C—SKOA Anerun-KoA

N J
Y

| Iukr Kpedea

Buonoruyeckast pojib KETOHOBBIX TEJ 3aKIHOYACTCS B TOM, YTO 3TH MOJICKYIIbI
(3-ruapokcuOyTUpaT M aleToalerar) MpeaCTaBIsIIOT COO0M albTepPHATUBHBIN HUCTOY-
HUK SHCPruun 1J1s KJICTOK ITpH IIe(bI/IHI/ITe TJIFOKO3EbI, BBII'OJHO OTJINYAsCh OT ) KUPHBIX KHC-
JIOT MAJIBIMH pa3MepaMu M XOPOIIEH pacTBOPUMOCTBIO B BoJIe. B pesyinbraTe npu romno-

74



JTAHU U KETOHOBBIE TeNTa MOT'YT CIIY’KUTh HCTOYHUKAMU HEPTUH JIaXKe JJIsl HEPBHOM TKa-
HU, KOTOpasi He CIIOCOOHA yTUIIN3UPOBATh XKUPHBIE KHCIIOTHI U3 KpoBU. OTHAKO 3-THIPOK-
cuOyTHpAT U alleTOAIETAT SBIISIOTCS KHUCIOTAMU U ITPH BBICOKOH KOHIIEHTPAIIUN CHHYKA-
10T pH xpoBu (pa3zButue anuao3a). AIU03 HapylIaeT KU3HEAEATeIbHOCTh OpTaHu3Ma
Y MOKET MPHUBECTU K CMEPTH.

Bomnpocs! 1J1s1 NpoBepKHU yCBOEHHUS MaTepHaJia

1. JIunuapl: onpenernenue, kinaccudukarus, Ononoruyeckue GyHKIpu. JKupHbie Kuc-
JIOTBI: BOYKHEHIIINE TIPEICTABUTENH, 3aBHCUMOCTh (PU3UKO-XUMHUECKUX CBOMCTB OT JUTHHBI
W HACBIIIIEHHOCTH pajiuKaia, Ouonornveckue QyHkun. Tpurimunepu st 1 hocdonunu-
JIbI: CTPOCHUE, 3aBUCUMOCTh (DM3UKO-XUMHUYECKUX CBOMCTB OT COCTaBa, OMOIOrHYeCcKoe
3HaueHue. XO0JIECTEPUH: CTPOCHHE, OMOIOrMUECKOe 3HAUCHHE.

2. buonoruueckne MeMOpaHbI: COCTaB (JUIHIHBIC, YIIICBOJHBIC H OCITKOBBIE KOM-
noHeHTHl) ¥ QyHKunu. JKuUIKOCTHO-MO3anYHAast MOJIeNTb MeMOpaH. TpaHcopT BelecTs
4yepe3 MeMOpaHbl. JIunmonporenibl: MoHsATHE, OO MJIaH CTPOCHUS JUIIONPOTEH]IOB
KpPOBH, 0COOCHHOCTH COCTaBa U ()YHKIIMH OTJCIbHBIX KIaCCOB.

3. [Iytn oOMeHa aneTuinkodH3uMa A B KJIETKE: CHHTE3 M Paciia/i JKUPHBIX KHUCJIOT,
KETOHOBBIX TeEJl, CHHTE3 XOJIECTEPHUHA, KaTaOOIM3M KETOTeHHBIX aMHUHOKHCIIOT, CYIII-
HOCTb ¥ OMOJIOTHYECKOE 3HAYCHUE.

4. B-oKkuclieHne KUPHBIX KUCIIOT: ATAIbI, ()ePMEHTBI, PETYJISIIIHsL. DHEPTeTHICCKUN
OayaHC OKUCIICHUS YKUPHBIX KUCIIOT ¥ TPUIITUIIEPUIOB. BHOCHHTE3 JKUPHBIX KHCIIOT, 9Ta-
ITBI, PETYISIMS, OHoNornueckoe 3HadeHre. CHHTE3 U pacnaji TPUIIINIEPUA0B U hocdo-
munu1oB. CBsi3b 0OMeHa JUMUI0B ¢ nkiioM Kpebca, 0OMEeHOM yriieBOIOB B aMUH OKHC-
710T. Poyib TOPMOHOB M HEPBHOM CUCTEMBI B PETYIISIIUHU JTUITHIHOTO OOMEHa.

IIucbMeHHOE JOMAllIHEe 3aJaHue

O6s3aTenbHOC

1. B cocraBe TpumIHIIEpUIOB KUPOBOI TKAHH YEIIOBEKA MPeodaaeT OICHHOBAs
kuciaora. Hamummre cTpyKTypHYIO (GopMmyidy Tpunmnepuaa 1,3-auoneo-2-creaprHa.
Cocrassre cxemy ero nonnoro karadonusma 10 CO, n H,O, paccunraiite sHepreTnyec-
KHii OalaHC 3TOro mpoiecca.

2. Hanmmre crpykrypHyto ¢popmyity hochomumnuia narbMUTOUITTHOIECHOMI(OC-
daTuannxonuna. [lokaxkure, kKakuM 00pazoM 3TOT GochoNUu MOKET TPUHUMATh
y4acTHe B TOCTPOCHU M OHOIOTHYECKHX MEMOpaH U JIMTIONPOTEHHOB KpoBH. Kak Ha3bI-
BaroTcs PochomUIUIBI, CoAepKAIINES AaMUHOCTIUPT XOIMHH?

3. Monekyna dochonumnuna, onMcaHHOro B IPEABIIYIICH 3a/1a4e, HAXOAUTCSI B COCTa-
BE€ YACTHIIBI JTUTONpoTenHa Bbicokoi tuiotHocTH (JITIBIT). Tlox neiictBuem depmenta
JICLIUTHH : XoecTepuHanuiaTpancdepasbl (JIXAT) ocTaTok JIMHOJCHOBOW KHCIIOTHI Tie-
pEHOCHTCS U3 MOJIEKYJTbI (hoconummia Ha THAPOKCUTPYIIITY XOllecTeprHa, a hocdonu-
MUJ1 TIpeBpalaercs B JU30JCUTHH. Hanummre cTpyKTypHbIe (POPMYITBI X0IecTeprHa,

75



ero aupa XonecTeprHIMHOJICHOaTa U 00pa30BaBILErocs JIn3oieuTHHa. Kak i3MeHUT-
Csl pAaCTBOPUMOCTD THX JIMITHJIOB B BOJIC B pe3yJiibTare peakiuu? V3MeHUuTCs JIn 1010~
JKEHHE YKa3aHHBIX MOJEKyl B cocTtaBe yactuisl JITIBIT?

4. K kynbType KICTOK IeUeHHU J00aBUIN MaJbMUTHHOBYIO KHUCIIOTY, MEUCHYIO pa-
JMOaKTHBHBIM yriiepomoM '“C mo mepBomy atoMmy. Uepes HEKOTOpOE BPEeMs BBEICHHAS
AKTHBHOCTB ObliIa 00HApPY)KEHA B BBIICISIIONIEMCS YIIEKHCIoM raze. OmbIT TOBTOPH-
JIU € TIPEBaPUTENBHON 00pabOTKON TenaToUTOB HHCYTHHOM: pagrnoakTusHblid CO,
HE BBIACTSIICS, BBEACHHAS aKTUBHOCTH COCPEIOTOYIIACH B ITUTO30JI€ TEMaTOITUTOB.
OObsicHuTE HAOIIOIAEMbIC 3aKOHOMEPHOCTH, 3Has IIyTH METa00IM3Ma JUIUIOB B IIe-
4yeHU. B kakux ele BeriecTBax Moria ObITh OOHApYXKeHa pajuOaKTHBHAsS METKa?

HJonmonuurenbHoOE

1. BONBIIMHCTBO TPUTTIHIIEPHIOB MOJIOKA COEPIKUT KOPOTKOLICTIOYCUHbBIC KU PHbIC
KHCIIOTBI C YETHBIM YHCIIOM aTtoMoB yriepona: Kanpuinosyto (C,), kanpunosyto (C, ),
naypunoByto (C, ). [Ipusenure cxemy MomHoro Karabonusma TPUIITULEPH 1A TPUIIaYPH-
na 0 CO, u H,0O, paccunTaiiTe S5HEpreTUYECKuii 0aganc 3TOro mporecca.

2. Hanmimute cTpykrypHyto Gopmyiny dhochonunuia creaponiapaxuaoHoniahoc-
(daTuuIcepuHa M MOKAXKHUTE €r0 ydacTHUE B IMOCTPOCHUH OHMOJOTHYECKUX MeMOpaH.
MoskeT Jin ObITh TOCTPOCH JIUITUAHBIN OUCIOH MEeMOPaHBI TOJILKO U3 MOJICKYJI JAHHOIO
¢dochonmununa? Kakue kiiaccbl OMOJIOTHYECKH aKTUBHBIX COSITUHEHUI MOT'YT CHHTE3H-
POBAaThCS U3 POJYKTOB TUAPOIH3a ITOT0 oconunuia?

TunoBoii BApHAHT TECTOBOI0 KOHTPOJISI
no teMe «O0MeH JIHITHI0B»

Hucmpykyusa: pr OTCYTCTBUU JONOJHUTENBHBIX YKa3aHUU B BOIPOCE TECTa
BbIOEpUTE OJIMH BEPHBIN BapHaAHT OTBETA.
1. Kak Ha3pIBaercs coequHEHHE CIEAYIOIIEro CTPOSHHUS:

I
CH;—0—C—C ,H,;

Il
H,C—(CH,);—CH=CH—(CH,),-C—O0—C—H

0 +
CHz—O_ﬁ—O—CHz—CHz—NH3
(0]

a) cTeapOoMJUTHHOJCHI(POChaTHANIITAHOIAMKH;
0) naneMuTomIONenIGochaTH IUITXONIH;

B) cTeapouioneonapochaTuaMIITAHOIAMUH;

I') aJbMHUTOMJIONCOMI(POChaTHIUIITAHOTAMHUH;
1) creapouionenidochaThIUIXOIUH.
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2. BeibepuTe Kiacchl JTUMHUJIOB, BXOISIIUX B COCTaB OMOIOTMYeCKUX MeMOpaH:
a) )KUPHBIE KUCJIOTHI U TPUTITHIICPU/IBI;

0) TpurIMIIepU Bl ¥ POCHOITUTTHIBL;

B) (hocomumuabI 1 CBOOOTHBIN XOIECTEPHH;

I') XOJIECTEPUH | ero d(QUpsbI;

1) 5KHPHbBIE KKCIIOTHI U CBOOOIHBIN XOIECTEPHH.

3. ['moko3a TpaHCIOpTUpPYeTCs Yepe3 MeMOpaHy B KIETKY 11O TPaJJUeHTY KOHIICHT-
palmu ¢ UCIoNIb30BaHUEM Oenka-nepeHocurka 6e3 3arparsl sHeprun ATD. Takol Thn
TPaHCIIOPTa HA3bIBACTCS:

a) aKTUBHBIN TPAHCIIOPT;

0) BTOPHYHO aKTUBHBIH TPAHCIIOPT;

B) nipoctas auddysus;

r) obnerueHHast TuPPy3us;

1) 9K30ITUTO3.

4. Kakyio XUMHUYECKYI0 PeaKIIMI0 MOKHO HCTIOJIb30BATh JUIS IOKA3aTeIhCTBA HEHA-
CBIIIICHHOCTH PaCTUTEIHHOIO Macia:

a) OMBIJICHHE;

0) ruaApoIu3;

B) 3TepUHKALINS;

I') raJIoreHUPOBAHHUE;

1) IEPOKCUAHOE OKUCIIEHUE.

5. CKOJbKO IUKJIOB [3-OKHCCHUS HEOOXOAMMO JIJIsl ITOJTHOIO KaTadoau3Ma JIHHOJIe-
BOM KHCJIOTHI:

a)7;

0) 8;

B) 9;

r) 17,

n) 18.

6. BeiOepuTe Ha3BaHue hepMEHTA, KaTaTHU3UPYIOIICTO CCIYIOILYIO0 PEaKIIUIO IUK-
1a Knoomna — JInnena:

a) alMIIKOYH3UM A : THIPOJIHTA3a;

0) CHOMJIKOAH3HM A : THUPOINA3a;

B) alIMJIKODH3UM A : THIpOJIa3a;

r) anunkosu3um A : H O okcunopenykrasa,
1) CHOMJIKODH3UM A : THApOiasa.
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7. Kaxoii kitacc aumonporenHoB (OpMUPYETCs B KPOBH ¥ TIPEIHA3HAUCH JIJIsl TPAaH-
CIIOpTa XOJIECTEPUHA B KIIETKU:

a) JIITOHII;

0) JITHIT;

B) JIIIBII;

r) XM.

8. B Kkakux MeTabOMMYEeCKHX MPOILIECCax MOKET OBbITh MCIIONb30BaH alleTHIKOIH-
3UM A:

a) CHHTE3 XOJIECTEPUHA, )KUPHBIX KUCIIOT U KETOHOBBIX TEJ;

0) CMHTE3 3aMEHUMbBIX aMUHOKHCIIOT, TJTFOKO3bI U JIUITHIOB;

B) CHHTE3 alleTHJIXOIMHA, JKUPHBIX KUCIIOT U TIIOKO3BI,

T') CHHTE3 X0JIECTepUHA, 3aMCHIUMBIX aMHHOKHCIIOT M KETOHOBBIX TEIT;

1) CHHTE3 )KUPHBIX KUCTIOT, aIlICTUIIXONHA  TITIOKO3BI.

9. BceraBwre mponyiieHHble cioBa (3 orBera) B npemiokenue: «lIpu romoganuu
YPOBEHb UHCYJIMHA B KPOBH ..., YTO IPUBOJUT K PACIANY ... )KUPOBOU TKAHU U ... KOH-
HEHTPAIH HedTePH(DUITUPOBAHHBIX KUPHBIX KUCIOT B KPOBUY.

10. Hanuimute Ha3BaHUs U HOMEpa Ki1accoB (pepMeHTOB (6 OTBETOB), KATAIU3UPYIO-
X peaxkiuu 1, 2 u 3:

HAJIH, CyKIMHUATIKORH3UM A
0
H COOH C—SKoA O
o0 i | N LHSKoA 3 i
Cle ClH2 ?Hz ) $_SKOA
H—?—OH ?ZO ?ZO CH,
CH, HAL®  CH,  Cycummar  CH,



Paznen 5
OBMEH BEJIKOB UHYKJIEMHOBBIX KUCJIOT

5.1. buosoruvyeckasi poJjib 0eJIKOB

B Ko/M4YecTBEHHOM OTHOIICHUU OCITKKA 00pa3yroT caMylo BayKHYIO TPYIILY MaKpo-
MoreKkyIl. benkam npucym psi| yHUKaIbHbBIX GYHKIIAN:

— OMoKaTaJIuTUYeCKasl, Bce (hepPMEHThI — BEIIECTBA OCIIKOBOH MPUPOIBI;

— IIacTHYeCKasi, OCJIKM BXOST B COCTAB BAXKHEUIIMX CTPYKTYP KJIETOK U TKAHEH;

— perynaropHas, OONBIIMHCTBO TOPMOHOB UMEIOT OCIKOBO-TICIITUAHYIO IPHUPOLY;

— 3alIuTHasd, 6€J'IKI/I — I/IMMYHOFHO6YHI/IHLI — o0ecrieunBaroT 3alIUTYy OpraHu3Ma
oT ﬂeﬁCTBHH YYXKCPOAHBIX aHTUI'CHOB;

— JpIXaTelbHas1, OCIIOK TeMOITIOOMH B COCTABE 3PUTPOIMTOB 00ECIIeUunBaeT TPaH-
cropt kucnopona B Tkanu u CO, B nerkue;

— TpaHCIIOpTHAaA, IEPEHOC MHOI'MX BAXXKHBIX IJIA OpTraHru3Ma BEIIECTB 110 KPOBH IIPO-
HCXOJMT B KOMILIEKCE C OCIKaMH.

B opranusme denoBeka maccoit 70 kr comepkutcs npumepHo 10 Kr Oenka, CyTouHast
HOpMa OCJIKOB B MUTaHUM cocTariisteT npumepHo 100 1. Jlons apyrux a3oTcomepkammx
COETMHEHUH B OpraHu3Me HEBENIHKA, TIOATOMY U OallaHC a30Ta B OpraHUu3Me OIpeersi-
eTcsl MPEXkJIe BCEro MeTabomM3MoM OelkoB. B oTiimune oT yrieBonoB v JUIHI0B Oell-
KH M COCTaBJISIONINE MX aMUHOKHCIIOTHI HE CITIOCOOHBI PE3EePBUPOBATHCS B OPraHHU3ME.

5.2. llpeBpaieHus 0eJ1KOB 1 AMUHOKHMCJIOT B OPraHu3Me

benku, nocTynuBUIME B OPraHU3M C ITHILEH, B KEIYTOYHO-KUIIEYHOM TPAKTe pac-
IICTUISIOTCS 0 aMUHOKHUCIIOT IO/ ICHCTBUEM ITPOTCONIMTUYCCKUX (DEPMEHTOB (TSI TH/I-
TUApOJIa3bl, MeNTHAA3bl, NMpoTeasbl). BHyTpeHHNE MEeNTHAHBIE CBA3M PACIIETIISIOTCS
SHAOIICIITUAa3aMU (HCHCI/IH, TPUIICUH 1 XI/IMOTpI/IHCI/IH), KOHIICBbIC — OK30IICIITUIa3aMU
(kapOOKCHITENITHIa3bl K AMHHOIICITHIa3b1). B COBOKYITHOCTH 3HJI0- M 9K30MEINTH Ia3bI
JIOBOJISAT THJIPONIH3 OCJIKOB 70 00pa30BaHUs aMHUHOKHUCIIOT.

O06pasoBaBIIHEeCss aMIHOKHUCIIOTHI 3aT€M BCACBIBAIOTCS CTEHKON KAIIEYHUKA M TTOC-
JIC TPpaHCIIOPTa KPOBBIO BKIIFOYAIOTCH B KJICTKaX B PA3JIMYHBIC ITYTU UCITOJI30BAHUSA, IJ1aB-
HBIM M3 KOTOPBIX ABJIACTCA CUHTE3 CO6CTBeHHbIX 6e.HKOB. 3Ha‘H/ITeJIBHa$I 4aCTb aMHUHO-
KHCJIOT Pa3HOCHTCS KPOBBIO [0 BCEMY OPTAHU3MY U UCITOIB3YETCS TS (QH3HOIOTMIECKIX
1eseil. AMUHOKHUCIIOTHI TaK)Ke y4acTBYIOT B CHHTE3€ CHenn(UIECKHX a30TCoaepIKa-
X COCZH/IHCHI/Iﬁ — IIYPUHOBBIX U MUPUMUJIUHOBLIX HYKJICOTUIOB, Kp€aTUHA U JIpP. A3OT
AMHWHOKHCIIOT, OTHIeHJ];IeMLIfI Ha paHHUX CTagudax KaTa6OJII/I3Ma, B 3aBHCHMOCTHU
OT MOTPEOHOCTH OPTaHM3Ma MOKET YTHIM3UPOBATHCSA B aHAOOIMYECKHUX MPOIIECccax,
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a TaK)Ke BKIIFOYATHCSI B KOHEUHBIN MPOAYKT OOMEHa a30Ta — MOYCBUHY M DKCKPETHUPO-
BaThCsl U3 OpraHu3Ma. be3a3orucTsle yIieponHble OCTaTKU aMMHOKHUCIIOT 00pas3yloT
YaIe BCEro KeTOKUCIIOThI, KOTOPBIE Jajiee IerPaupytoT O OOIIMM IMyTIM KaTabomu3ma
JPYTHX OKMCIICHHBIX YIIIEBONOPO/IOB. BKitoyasich B o0miye myTu karabonnsma, aMuHO-
KHCJIOTBI MOT'YT CITYKMTh HCTOYHUKOM dHeprur. OCHOBHBIE ITyTH UCIIOIH30BAHMS aMH-
HOKHCJIOT TIPEZCTaBJIEHbI Ha puc. 21.

3AMEHUMBIE
CuHres AMUWNHOKUCJIOThI
U3 YIJIEBOIOB
['moxoneoreHes

CHHTE3 KETOHOBBIX TEI

TN /

BEJIKUA AMMWHOKHUCJIOTbI a-KETOKUCJIOTHI

W

TpancamuHUpOBaHUE

JlezamMuHupoBaHue

HEBEJIKOBBIE Lk
A30TCOJIEPXKALIVE NH, Kpetca
COEAMHEHUA
Huxn /
BroreHHbIe aMUHBI MOYEBHHO-
["opMoOHBI / obpa3zoBaHus
Hyxneoruapl
e CO, H,0

MoueBuHa
Kpeatun u ap.

Puc. 21. OcHOBHBIE TTyTH HCHIOJIB30BAHUS aMUHOKHUCIIOT

B opranusme cosnaercsi (OHA aMHUHOKHCIIOT, KOTOPBIH MOIMONHSACTCS U3 CISIYIO-
ITNUX UCTOYHUKOB:

— AMHUHOKUCJIOTHI ITUIIHU

— aMHHOKHCJIOTBI, 00pa3yrolrecs Ipu Karadoiau3Me COOCTBEHHBIX OCIKOB;

— AMHUHOKHUCJIOTbBI, CHHTEC3UPYEMBIC CaMUMH KIICTKaMU.

ITpu 5TOM BO3MOKHOCTH CHHTE3a aMHHOKHCIIOT B OpTaHU3ME CYIIECTBEHHO OTpa-
HUYCHBbI. B Ta0n. 7 yka3aHbl He3aMeHuMble AMUHOKUCIONbL, KOTOPbIE HE MOTYT OBbITh
CHHTC3MPOBAaHbI KJIICTKaMHU M3-3a OTCYTCTBUA HCTOYHHUKOB CUHTE3a, [IOOTOMY UX IIPUCYT-
CTBHE B OeJKax MUIIK 0053aTEbHO. BBIIEISIOT TAKKE YaACMUYHO 3AMEHUMbBLE AMUHO-
KUC0mbl, KOTOPBIE MOTYT CHHTE3UPOBATHCS B HEOONMBIIMX KOMTHYECTBAX B OPraHU3ME,
U YCILOBHO 3AMEHUMbLe AMUHOKUCLOMbL, JUTSl CHHTE3a KOTOPBIX HEOOXOIMMbI He3ame-
HUMbIC AaMHUHOKHCIOTHI. [I0TPEOHOCTh B 3AMEHUMBIX AMUHOKUCIOMAX MOXET ObITh
BOCITOJTHEHA CHHTE30M 3 IPYTHX COSANHCHHHH.
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3aMeHHMbIE H He3aMeHUMbIe AMHHOKHCJIOTHI

Tabnuima 7

Hesamenumbie

VYCc10BHO 3aMEHUMBIC

YacTUYHO 3aMEHHUMBbIC

3aMeHUMbIC

Banun
Mzoneitnun
Jletinun
JInzun
MeTHoHUH
Tpeonun
Tpuntodan

Ddennnananua

Tuposun

Hucrenn

ApruHuH

T'uctuann

AnaHuH
Acnaparus
Acnaprat
I'myuun
I'myramat
I'myramusn
[Iponun

CepuH

AMHUHOKHCIIOTHBIH COCTaB OIpeneisieT OMOJOrMYSCKYI0 IIEHHOCTh Oenka. Yem
BBIIIIC COICP)KAHNE HE3aMEHUMbBIX aMUHOKHCIIOT, TeM OOJIBIIIE €ro MHUIIeBast LIEHHOCTb.
[TonHoLeHHBIMU O€JKaMKM B MUTAaHUU CUMTAIOTCS T, KOTOPBIC COACPIKAT HE3aMCHHU-

MBIC AaMHUHOKHCJIOTBEI B HY’)KHOM KOJIMYECTBECHHOM U KAUCCTBECHHOM COOTHOLICHHUH.

5.3. O0mme myTH 00MeHa AMUHOKHCJIOT

Oo6mue myt oOMeHa aMIHOKHCIIOT BKITIOUAIOT PEaKIIUU JIe3aMUHUPOBAHUS, TPAHC-
AMHHHWPOBAHUS U JIEKapOOKCHUIINPOBAHHSI:

JexapOoxcu- Tpancamu-
THpoPATEe I1VJ1 CBOBOJIHbIX L PORaHHe
AMUHBI = AMUHOKHCTIOT
Je3amunu-
poBaHHe
KHCJIOThI
N AMMUAK

KETOKHMCJIOTBI
1 3AMEHUMBIE
AMUHOKHNCJIOTBI

Peakiun mpancamunuposanus (nepeamunuposanust) SBISIOTCS HauOoiee Bax-
HBIMH PEAKIUSIMH CPEAr OOIMX MyTel oOMeHa aMUHOKUCIIOT. OHM UTPAaIOT OCHOBHYIO
POIb B Mpolecce IITI0KOHeoreHe3a 1 00pa3oBaHusl HOBBIX aMUHOKHCIIOT. CyTb 3TOM pe-
aKIUH — 00pATHUMBIH MIepEHOC AMUHOTPYIITIBI C aMHHOKHCIIOTHI Ha KETOKUCIIOTY €3 Ipo-
MEKYTOYHOTO 00pazoBaHHs aMMHaka. KaTanu3upyroT peakiiuyu TpaHCaMUHUPOBAHHUS

81



(hepMeHTHI TpaHCcaMUHAa3bl (AaMUHOTpaHC(hepasbl), B pOIU KOepMeHTa BBICTYIIACT K-
punokcanbpochar (aktueHas Gpopma BuTamuna B)):

Amunompancgepasza
(|300H (|300H (nupudoxcansocham) (|300H COOH
HZN—(|3—H + (|::0 — (|::o +  HN—C—H
R TCHZ)2 R CH,),
COOH COOH
AMHIHOKHCTIOTA Keroxucnora
o-Kerormyrapar I'mytamar

B nepeaMuHUPOBaHUH Y4aCTBYET MHOI'O aMHHOKHUCIIOT (KpOMeE JIM3UHA, TPECOHHHA ),
Han0oJIee AKTUBHBIMH SIBJISIIOTCSI [Ty TAMUHOBAsI, aCllaparuHOBast KMCJIOTHI, 4TO CBS3bIBA-
FOT C BBICOKHM COJICP)KaHHUEM B TKAHSX JKMBOTHBIX JIBYX CHEHU(PUICCKHX aMHUHOTPaHC-
(epas — acmapraraMmuHoTpanchepasbl ¥ aTaHUHAMUHOTPaHC(hepasbl.

AmuHOTpaHc(hepas3bl y4aCTBYIOT B CHHTE3€ HOBBIX aMUHOKHCJIOT M3 O-KETOITyTapa-
Ta. DTOT CUHTE3 BO3MOKEH M JIJISI MOJTyUCHUS HE3aMCHUMBIX aMHUHOKHCIIOT, €CJTU C TTH-
el OylyT MocTynaTh COOTBETCTBYIOIIUE KETOKUCIIOTHI.

Jezamunuposanue — peakiys, B X0e KOTOPOH aMHHOTPYIITa OCBOOOKIACTCSI B BUIIC
aMMuaka. MexaHu3Mbl JIe3aMUHUPOBAHUS MOTYT ObITh Pa3InYHBIMU:

a) BOCCTAaHOBHTEIbHOE JIc3aMUHHUPOBaHKE (C 00pa30BaHMEM HACHIIIICHHON KUPHOH
KHCIIOTBI):

COOH COOH
HN—CH + 2H _— CH, + NH,
R R

0) rUAPOIUTHYECKOE JIe3aMUHUpPOBaHUe (¢ 00pa3oBaHKEeM KapOOHOBOW I'MAPOKCH-
KHCIIOTBI):

C|OOH ?OOH
H,N—CH + H0 === HO—?H +  NH,
R R

B) SJIMMUHHUPYIOIIEE Ie3aMUHUPOBaHHE (C 00pa30BaHNEM HEHACBIIICHHBIX KUPHBIX
KHCJIOT):

?OOH ?OOH

CH—NH, CH

I —— [l + NH,
CH, CH

R R
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I') OKUCITUTENIBbHOE JIe3aMHHUPOBAHKE (C 00pa30BaHUEM KETOKHUCIIOT). Y 4enoBeka
OKHUCIIUTCIbHOC JIC3aMUHHUPOBAHUC ABJISACTCA OCHOBHBIM ITYTEM KaTaGOJII/I?;Ma AMHHO-
KHUCJIOT:

COOH ?OOH
H2N—C|H + Lo =—= $:o +  NH,
2
R R

BbLaensroT 1Ba TUIA OKHCIUTEIBHOIO JI€3aMUHUPOBAHUS: NPSIMOE U HENPSMOE.
Ecnu B X01€ A€3aMUHUPOBAHUSI aMUHOIPYIINA Cpa3y NPEBPAILAETCs B aMMHaK, TO pe-
AKIMS Ha3bIBACTCS IPSIMBIM OKUCIUTEIIBHBIM JAe3aMUHHUpOBaHHEM. lIpsmoe oxkuciun-
TENbHOE JIE3aMIUHHPOBAHUE MOJKET ITPOMCXOIUTh KaK B a9pOOHBIX, TAK M B aHAIPOOHBIX
YCIIOBHSAX:

1. A3pobHoe npsamoe okuciumenvHoe 0e3amMuHuposanue KaTaaTu3upyercs: OKCcuia-
3aMH D-aMIUHOKHUCIIOT U L-aMIHOKHUCIIOT ¢ ydactueM kopepmenToB OAJ] u ®DMH coor-
BETCTBEHHO. Peakiny, KaTam3upyeMble OKCHIa3aM1, B KJIETKAX IPOTEKAXOT MEJJIEHHO.

Oxcuoa3zol
D- u L-amnoxuciom
(@A unu ®MH)

H)N _(le \ (lj:NH (ljz 0
CH, / CH, CH
o, H,0

COOH

R 1 H,0
2

AMHUHOKHCIIOTA MmMuHokucI0Ta Keroxkucnora

2. AHaspoOHOE npamoe oxuciumenbHoe 0e3aMunuUposanue CymecTBYET TONb-
KO /ISl L-TTyTaMUHOBOW KHCJIOTHI M KaTAIU3UPYETCsl JePMEHTOM TITyTaMaTaeruapore-
Ha3oi. depMeHT MPHUCYTCTBYET B MUTOXOHJPUAX BCEX KIJIETOK OpraHn3Ma (3a MCKIIO-
YCHHUEM MI)IIHe‘IHBIX). FnyTaMaszeerLporeHasHas[ peaKknurg HY)KAa€TCsd B IPUCYTCTBUU
kopepmentoB HAJ[" nmn HAID":

+
COOH + HAJ(D) COOH COOH
I'nymamamoezuopoeenaza | H,0 |
HN—CH — = (C=NH =——* (C=0 + NH,
| —HAJ|(®)H, | |
" " i
CH, ?Hz ?Hz
COOH COOH COOH
I'mytamunoBas Nmunoryrapar a-Kerormyrapat
KHUCJI0Ta
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B xone nesamuHupoBaHus IyTaMaTa aMUHOTPYIIa cpa3y MpPeBpaIaeTcst B aMMHaK.

Peaxiust nezaMUHHPOBaHUS TIIyTaMaTa epMEHTOM TITyTaMaT/AeruaporeHazon 00-
patuma. OOpaTHas peakius — GOCCMAHOBUMENbHOE AMUHUPOBAHUE O-KEeMO2Iymapa-
ma — CIY)KUT UCTOYHUKOM TITyTaMara B KJIeTKaX B 00e3BPEKHUBACT aMMHAK.

Bce aMHHOKHCIIOTHI, KpOMe TITyTaMUHOBOM, JI€3aMUHUPYIOTCS HEMPSIMBIM ITyTEM.
Henpsimoe oxucnurenbHOe Je3aMUHUPOBAHUE aKTUBHO MPOTEKAET BO BCEX KIIETKAX
OpTaHU3Ma U COCTOUT U3 ABYX ITAIOB:

1. TpaHCaMUHUPOBAHUS C O-KETOITTYTapaToM C 00pa30BaHHEM IIyTamara;

2. [IpsAMOro OKMCIUTENBHOTO Je3aMUHUPOBAHUS ITTyTaMara.

B pesynbrare TpaHCaMHHUPOBAHUS O-KETOTIIyTapar MpeBpalaeTcs B IIyTaMar,
a aMHUHOKHCIIOTHI TEepsIIOT aMUHOTPYIIIBI U MPEBpAIIaoTCs B O-KETOKHCIOTHI. Jlasee
WX YTJIEPOIHBIN CKeJeT KaTaOoNMu3upyeTcs crenu(uuecKuMi MyTIMHU U BOBJIEKAETCS
B nukn KpeOca, Ty1ie cropaer 70 yIieKHCIoro raza u BOJIBL.

I'myramMuHOBasi KUCIOTA SBJISETCS KOJUIEKTOPOM BCEX aMHUHOIPYII, U TOJBKO OHA
MoJIBEpraeTcst MPsIMOMY OKUCITUTENTFHOMY JIe3aMUHUPOBAHHIO ¢ 00pa30BaHUEM aMMHU-
aKa M O-KEeTOTTyTapoBOM KHCIIOTHI.

AMUHOKHCIOTA o-Kerokucnora

7
.

1-#i aram: TpancamuHupoBaHUE

\

o-Kerornyrapar I'nyramar

[Ipsimoe okucnuTenbHOE
Jle3aMMHHPOBaHUE

2-ii oTan:

.

NH, H,0

2

Takum 00pa3om, peakius MPsIMOro OKMCIUTESILHOTO JIe3aMHUHHPOBAHMS TECHO CBSI-
3aHa ¢ TpaHCAMHUHUPOBAaHUEM aMUHOKHUCIIOT. COMpsbKeHHE peakiuid TpaHCaMIUHUPO-
BaHUA U AC3aMHUHUPOBAHMUA HAIIPABJIACT IMOTOK JIMIIHEIO aMUHHOI'O a30Ta B IICYCHb
JJIs1 CHHTE3a MOYCBHHBI U B ITOYKHU AJIsI CUHTE3a aMMOHUIHBIX COJIEH.

Jexapboxcunuposanue aMAHOKUCIIOT KaTaJM3UPYyeTcsl JeKapOOKCUIa3aMu, KO-
(hepMEHTOM KOTOPBIX siBIsieTcs nupuaokcanbdocdar. [IpomxykTsr nqekapOoKCHIMpOBa-
HUS 00JIa]af0T BBICOKOW OMOJIOTHYECKOH aKTUBHOCTBIO, U C ATUM CBSI3aHO WX HAa3BaHUE
«buorenHbiec aMuHbD (Ta0IM. 8):

COOH Jexapboxcunasa
([Tupuooxcarvpocpam)
H,N—CH H,N—CH,
| —CO, [
R R
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Tabnwuira 8

Buorennbie aMUHBI
AMHMHOKHCIIOTA AMuH DyHKIMSA

CepuH OTaHolIaMUH CocraBHas 4yacts (ocdonununos

Iucrunun I'ucramun OO0pa3syeTcs B Ty4HbIX KJIETKaX. SIBJIsIETCS CUIIbHBIM COCY-
JlopacupsomuM (HakTopoM

Tpeonun AMMHONPONAaHOII CocraHas yacTh BUTaMuHa B

Tpuntodan CepoTOHUH OO6pasyercst B HEpoHaxX Turoransamyca, sBJISETCs. BO3-
Oy>KJIal0IIUM HEHpOMenIuaTopom

Hucrenn ucreamun CocraBHas yacth KoA

I'myramunoBast | y-AMuHomacnsiHass | OOpasyercs B TKaHU FOJIOBHOTO MO3Ia, SIBJISIETCS TOPMO3-

KHCIIOTa kuciora (FAMK) HBIM HEHpOMEIHATOPOM

Tuposun Hodbamun OO6pasyercst B No4ykax, HaANOYEUHUKAX, CHHAITHYEC-
KHMX FaHINIMAX, HepBax. SIBiseTcs HelipoMeanaTopom
JIBUTATENbHBIX CTPYKTYP I'OJIOBHOI'O MO3ra

B kauecTBe mprMepa Noka3zaHbl peakiiy eKapOOKCUIMPOBAHUS C 00pa3oBaHUEM

T'AMK u rucramuna:

COOH
Inymamamoexapboxcunasa
HZN—(liH HZN—(llH2
I |
CH CH
[ 2 Co, [
COOH COOH
I'myramuHoOBas Y-AMHUHOMACIHAs
KHCIIOTa KHCIIOTa
COOH
Tucmuounodexapborcunaza
HZN—?H HZN—?H2
CH, CH,
N\ N Co, N\ N
YN —N
\ \
H H
T'mcruun I'mcramun
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5.4. MexaHU3M TOKCHYECKOI'O JeiiCTBHS aMMHaKa

OIHNM U3 KOHEYHBIX MPOIYKTOB OOMEHa aMHUHOKHUCIIOT SIBISIETCS] BHICOKOTOKCHY-
HBIW [T OpraHn3Ma aMMuak. Jlaxxe HeOOobIIoe TTOBBIICHUE er0 KOHIIEHTPAIINK OKa3bl-
BaeT HEOIATONPHUSATHOE ICHCTBHE HA OPTaHU3M H IPEXKJIE BCEro Ha IICHTPaJIbHYIO HEpB-
HYIO CHCTEMY:

1. AMMHaK JIerKo MPOHUKAET Yepe3 MeEMOpaHbI B KJIETKH U B MUTOXOHIPUAX CIIBU-
raeT peaklHIo, KaTalIu3upyeMyl0 TIIyTaMaTAerHAporeHa3ol, B CTOPOHY 00pa30BaHMs
IIyTamara:

HAJTH,

(I nymamamoeeudpoeenasa)
o-Kerormyrapar + NH, \ I'myramar

+

HAJ

YMeHblIEeHHEe KOHIEHTPALUH O-KETOITYTapaTa BbI3bIBAET YTHETCHUE PEAKIIMH TPAHC-
aMHHHPOBAHUS aMUHOKHCIIOT, @ TAKXKe CHHYKEHHE CKOpocTH 1ukina Kpebca u pazsutie
SHEProieUIIHTA.

2. AMMHaK SIBJIIETCS] OCHOBAHMEM, U MTOBBIIIIEHUE €T0 KOHI[EHTPAIIUHU B KPOBH C/IBH-
raeT pH B IIEIOYHYIO CTOPOHY, BbI3bIBAsl AJKajlo3, KOTOPHIA YBEIMYUBAET CPOJACTBO
reMoryIo0nHa K KHCIOpPOJY, 4TO MPEMATCTBYET OT/avye UM Kuciopona. B pesymbrare
Pa3BUBAIOTCS THITOKCHS TKaHEH, DHEPTOIEQHIINT, OT KOTOPOTro, TIIABHBIM 00pa3oM, cTpa-
JlaeT TOJIOBHOM MOB3L.

3. AMMHaK siBIIsieTCst TUTO(UIILHBIM BEIIECTBOM, OH JIETKO MPOHUKACT B KIICTKH IICHT-
pPajJbHON HEPBHOM CHCTEMBI. BBICOKHME KOHLIEHTPALlMM aMMHAKa, IIPU Y4aCTHHU [IIyTa-
MHHCHUHTETA3bl, CTUMYJIMPYIOT CUHTE3 ITIyTaAMHHA U3 TIIyTaMara B HEPBHOM TKaHU:

I I
$_OH I'nymamuncunmemasa $_NH2
?Hz + NH,; + ATO ?Hz + Ald + Dy
?Hz ?Hz
H,N—CH H,N—CH

COOH COOH

I'myramuHoBas I'myramun

KHCTIO0Ta

(rmyTamar)

Haxonienne rimyramMuHa B KJIeTKax HEWPOTIIUK MPUBOIUT K MOBBIIIEHHIO B HUX
OCMOTHYECKOTO JIaBJICHNUs, HAOyXaHUIO aCTPOIIUTOB U B OONBIINX KOHIICHTPAIUSIX BbI-
3bIBaeT OoTek mMo3ra. CHIDKEHHME KOHIIGHTPAIMK TiiyTamaTa HapyliaeT OOMeH aMHHO-
KHCJIOT ¥ HeHPOMEANATOPOB, B YaCTHOCTH, CHHTE3 Y-aMiUHOMacsiHo kucioTsl (AMK),
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SIBIISTOLIEHCS OCHOBHBIM TOpMO3HBIM MeauaropoM. [Ipu nenocrarke TAMK u npyrux
MEIMATOPOB HAPYILIAETCs MPOBENAECHNUE HEPBHOIO UMITYJIbCa, BO3HUKAIOT CyAOPOrH.

4. PacTBoOpsisch B BOJe, aMMUak 00pasyeT noH ammonus (NH,), koTopelii npakTu-
YEeCKH HE MPOHUKAET Yepe3 IMTOIUIa3MaTHUECKUEe U MUTOXOHIpUAIbHbIE MEMOpPaHBbI.
M36erTox NH; B KpOBM HapyIIaeT TPaHCMEMOPAHHbIN MEPEHOC OJHOBAJIEHTHBIX KaTH-
onoB Na" u K*, KoHKypupy$ ¢ HUMHU 32 HOHHBIE KaHAJIbI, YTO TaKXK€e BIMSAET Ha MPOBEe-
HUE€ HEPBHBIX UMITYIIbCOB.

5. Hu3kue KOHIEHTpauuyu aMMHUAaKa CTUMYIAUPYIOT JbIXaTeIbHbBIN LIEHTP, & BBICO-
KHE YTHETAIOT.

5.5. O0e3BpekMBaHNEe aAMMHUAKA

5.5.1. Cunre3 MOYeBUHBI

[IpakTH4eckn Bech aMMHaK yAISIeTCsl U3 OpraHu3Ma depe3 MOYKH B BUJIC MOYeBU-
Hbl, KOTOpasi CHHTE3UPYETCsI B MIEUCHHU, U B BUJC COell UOHA AMMOHUSL, O0pa3yIOIIHX-
Csl B DIIMTENINU KaHAJBIIEB TIOYCK.

MoueBrHa — OCHOBHOHM KOHEYHBIH MPOIYKT a30THCTOro 0OMEHa, B COCTaBe KOTO-
poro u3 opranm3Ma Beinensercs 10 90 % Bcero BBIBOAUMOTO a30Ta. IKCKPELHs] MO-
YEBUHBI B HOPME COCTaBIsieT ~25 1/cyT. [Ipu MOBBIIIEHUH KOIMHYECTBA OTPEOIIsIEMBbIX
C IHIIel OEITKOB AKCKPELUsi MOUEBHHBI YBETMUUBACTCsI. MOUYEBHHA CHHTE3UPYETCS TOb-
KO B TICUCHH.

ukn MmoueBrHO0Opa3oBaHus (LMK MOYCBHHBI, OPHUTHHOBBIN UK, KT Kpeo-
ca — ['an3eneiita) — nukInYeckuit mpomecc. OH MPOUCXOAUT B 3 ATara, BKIIOUAIOITIX
5 peakuuii, Kaxas U3 KOTOPBIX KaTallU3UPyeTcs OTJCIbHBIM (DepMEHTOM:

— CUHTE3 aMUHOKHUCIIOTHI IUTPYJUIMHA (J[BE PEaKIINN);

— CHHTE3 aMMHOKHCJIOTHI apTHHUHA (JBE PEAKIINH );

— 00pa3zoBaHHE MOYCBHHBI (OJTHA PEAKITHS).

CuHTe3 MOYEBHHBI HAUMHAETCS B MUTOXOHIPUSX (TIepBasi M BTOpasi peakIum ), OCTaB-
IIMecs TPY peaKklMK UIYyT B UTO307¢e (puc. 22).

[lepBbIii 3Tan — CHHTE3 AMUHOKHCIIOTHI IUTPYJIMHA TIPOTEKAeT B MUTOXOHIPHSIX
MeYeHH, TJIe aMMHaK 00€3BPEKUBAETCS ITyTeM CBSI3bIBAHUS C YIVICKUCIIBIM Ta30M U 00-
pasoBanus kapbamousidocdara npu yuactuu hepmenTa kapdbamorsiocharcunterassl (1).

3arem criemyer peakiiys KoHaeHcau o0pa3oBasinerocs kapoamonidocdara u aMu-
HOKHCIIOTHI OPHUTHHA, KaTalu3upyemas pepMeHToM opHUTHHKapOaMounnTpanchepa-
30i, B XOJIe peakiuu 00pa3yercsl MUTPYIUIMH U PEreHepupyeT MOJIEKyJa HeopraHuvec-
koro ¢ocdara (2).

Bropoii aTam — cuHTe3 apruHiHa U3 UTPY/UTMHA B acriapraTa (JJOHOpa aMUHOTPYTI-
ITbI) TIPOTEKALT YKE B IUTO30JIE MIEYSHU M BKJIIOYALT JIBe peakiuu. [lepBas — koHjeHca-
WS IUTPYJUTHHA U acTiapar iHOBOW KUCIIOTHI ¢ 00pa30BaHHEM apTHHHHOCYKITUHATA KaTa-
JU3MpYeTca aprMHUHOCYKIMHATCHHTeTa30i (3). BTopas peakius — apruHUHOCYKIIMHAT
pacrmajaercst Ha apruHUH ¥ PyMapoBYIO KUCIIOTY ITPH y4acTUu (pepMeHTa aprHHHHOCYK-
IUHATIHA3HI (4).
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NH, + CO, + H,0 + 2 AT® HZN—C—O—}I’—O_ +2 AIID + D, ?OOH
o H,N—C—H
COOH Kapbamonndocdar éH
H,N— | —H ® ! 2
2 ? $H2
CH, 2 CH,
éH LuTpynnun IlIH
| ’ OpHUTHH
CH,
| LIMKIJI NH
NH, 2
MOYEBUHHO- COoH
ﬂ OBPA30OBAHUA AT® |
HN—C—H
2
H,N—C—NH, I
5 CH,
I
AMOD + D
MoueBuHa DepMenThI: COOH
H,0 1. Kapbamoungpocpamcunmemasa, Acnaprar
2. OpHumunkapbamourmparcepasa;
COOH Aprumun 3. Apeununocykyunamcunmemasa,
| 4. Apeununocykyunamauasa, AprHHHHO-
HN—C—H CyKLIMHAT
2 | 5. Apeunasa. COOH
CH
[ HN—C—H
CH, I
I CH,
CH, I
I CH,
NH |
I ?Hz
C
A Il COOH  NH
H,N NH Hec
COOH H?—NH—C N
NH
Dymapat |CH2
COOH

Puc. 22. [{uxin MoueBHHOOOpa30BaHUs

Ha TperbeM 3Tamne apruHuH paclierisercs Ha MOYEBUHY U OPHUTHH O] JICHCTBH-
eM ¢epMeHTa apruHasbl (J).
CyMMapHy0 peakilIi0 CHHTE3a MOUYEBHHBI MOXKHO MPEACTABUTH CIEAYIONIHM

oOpa3oM:
5 ¢hepmeHTOB

Il
NH; + CO, + 2H,0 + Acnaprar HN—C—NH, + ®ymapar

3ATO 2A0D + AMD + © + ©D
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W3 ananm3a 1UKJIa MOYEBHHBI CIIEAYET, YTO BKJIIOUCHUE aTOMa a30Ta MPOUCXOIHUT
B JIByX peakuusax. OnuH u3 aToMoB a3ora nocrynaet B popme NH, B peakunu / u sB-
JSIETCsI TPOIYKTOM JI€3aMHHUPOBAHUS AMUHOKHUCIIOT, @ JIPyroi BKIIIOYAETCsl B COCTAaBE
acnapraTa (peakuus 3). OTOT BTOPOI aTOM a30Ta MOXET MOCTyNaTh B acmapTar U3 JIFo-
00lf aMHHOKHCIIOTHI ITyTeM TPAaHCAMUHHUPOBAHUS ¢ OkcajoaneraToM. CieoBaTeNbHO,
aTOMBI a30Ta B MOYEBHHE MMEIOT Pa3HOE MPOUCXOXKICHUE:

W3 acnapraTa W3 ammuaxa

Cea3v yukna mouesunoobpasosanus u yuxia Kpebca

Mexny nukiom Kpebca u mUKIOM MOYEBHHOOOPA30BaHUS MMEIOTCS CIOXKHBIC
CBSI3H, OIPE/ICIISIONINE B U3BECTHON CTEMEHNU CKOPOCTh PEAKI[Hid, 3aBUCHMYIO OT YHEp-
TeTHYECKHX MOTPeOHOCTEN KIICTKH U KOHIIEHTPAIUi KOHEUHBIX MTPOYKTOB META00IU3-
Ma. [TyckoBbIe peakilny Kak IHKJIa MOYEBHHBI, TaK M peakiuu ukia Kpedca nporeka-
0T B MUTOXOHAPHAJIbHOM MaTpHUKCE.

CunTe3 MOYEBUHEI CBSI3aH C OTUKIOM er6ca TPEMA OCHOBHBIMU IIYTAMMU!

1. @ymapam sBasiercs: oOIUM MeTa0OJIMTOM ITUKIIa MOYEBUHBI M 1IHKiIa Kpebcea.
B nukine Kpebca dymapar mpeBparmaercss B Majar U 3aTeM B okcayoareraT. Oxcaio-
aleTar IoJBepraercs TpaHCaMUHHPOBAHHUIO C 00pa30BaHMEM acnapTara, KOTOpbIil BCTy-
I1a€T B INUKJI CUHTC3a MOYCBUHBI. OKcanoaneTaT SABJIACTCS BaXHBIM MeTaGOHI/ITOM,
yuaactBytonM B LITK u mimrokoneorenese.

2. IIpu okucnennu Majata 10 okcanoanerata B nukie Kpebea odpasyercs 3 morne-
Kyl AT®, koTopble B AagbHEHIIIEeM UCTIONB3YIOTCS IS CHHTE3a MOUEBUHBI.

3. Hocrynnenne CO,, HeoOX0AMMOrO 171 00pa30BaHMs MOYEBHHBI, 0OECIIEUHBa-
ercst paboroit nmkna Kpebca:

NH,
Co, (moHOp TIepBOH
AMHHOTPYIIIIBI) Acmaprat
\‘ Lurpymma (7oHOp BTOPOi a-Kerormyrapat
AMHUHOTPYIIIIBI)
Kap6
apbamomngocdar Huxa Fyravar
MOYEeBUHBI
uxa
Aprunnnocykunnar  Kpebea
OpHuUTHH Okcanoarerar
M ‘/—\ Mauat
oA ApruHuH ®ymapart

89



Taxum 00pa3oM, TIPH MOMOIIIH STOT'0 HEOOBIYHOTO CIIETIEHHOTO MEXaHU3Ma IPOHC-
XOIUT MEPEIICTCHUE PEaKI|il 000MX IIMKIOB. DTOT MEXaHU3M TOJTY4HJI Ha3BaHUE «Be-
nocunen Kpebcay nnm «aByxkonecHbiit Benocunen Kpedcay.

5.5.2. CuHTEe3 aMMOHHUIHBIX COJICH

HenocpeacrBeHHsblil CHHTE3 AaMMOHUIHBIX COJIEH MPOUCXOAUT B IIPOCBETE KAHAb-
IIEB MOYEK U3 CEKPETUPYEMbIX CIOZIa aMMHaKa W MOHOB BOJOPOJA M (UIIBTPYIOLTHXCS
OpraHMYECKUX (YKCYCHOM, IIABEICBOM, MOJOYHON KUCIIOT) U HeopraHudeckux (pocda-
ThI, XJIOPHIBI, CYTb(aThl) aHHOHOB MepBHYHON Moun. Oxomno 10 % Bcero amMmMuaka BbI-
BOJIUTCS TOYKAMH B BHJIE aMMOHUMHBIX COJICH.

5.6. Cynn0a 0€3a30THCTOr0 OCTATKA AMHHOKHUCJIOT

KarabonusM yriepomaHbIX CKEJIETOB, TMOJYYCHHBIX B PE3ylbTaTe JAe3aMHHHPOBA-
HUsI aMHHOKHCJIOT, IIPUBOIMUT K 00pa3oBaHuto 100 aneTiii-KoA, a jajee U3 HEro >kupos
WJIH KETOHOBBIX TeJ (Kemoeenuble aMUHOKUCIOmbL), NI K 00pa3oBaHUIO MeTaboIu-
TOB, CITOCOOHBIX BKITIOUATHCSl B TIIFOKOHEOTEHE3 (2110KO2eHHble aMUHOKUCTIOMbL).

Cy1iecTByeT HECKOIBKO CIIEIU(PUUECKUX MyTel KaTraboinu3Ma aMIHOKHCIIOT, KOTO-
pBIE CXOIATCSA K 6 TIPOAYKTaM, KOTOPbIC BCTYIAOT B 1K KpeOca, I7ie MOTHOCTBIO OKHUCIISI-
torca 1o CO, u H,O.

K entokocennvim OTHOCATCSI aMUHOKHUCIIOTHI (aJJaHUH, TIIMIUH, TPCOHUH, CEPHUH,
HUCTCHMH, MCTUOHUH, aCliapTart, acliaparvt, riomyramar, IllyTaMUuH, aprTUHUH, ITPOJINH, '~
CTHJIMH), TIPM pacrajie KOTOPbIX 00pa3yroTcst CyOCTpaThl IIIOKOHEOIeHEe3a — MUPYBaT
i MeTabonuTel 1ukia Kpedca (okcasoarerar, o-KeToryrapar, Cykiuuaai-KoA).

Cmpozo KemoeenHbIMU AMUHOKUCIOMAMY SIBISIOTCS JTU3UH W JICWIIMH, MPH UX
OKHCJICHUH 00pa3yercst HCKITIOYUTENBHO areTHI-KoA, KOTopbIi ajiee MpUHUMAET ydac-
THE B CHHTE3€ KETOHOBBIX TEJI, JKUPHBIX KUCJIOT M XOJIeCTepoJa.

Bbiniensitor HeOONbIIYI0 TPYIITY CMEUAHHBIX AMUHOKUCIOM, U3 KOTOPBIX 00pasy-
FOTCS KaK MUpyBaT Wik MeTabonuThl ukia Kpeodca, Tak u anernii-KoA. CMerranHbIMU
AMHUHOKUCIIOTaAMU ABJISAIOTCA q)eHI/IJ'IaJIaHI/IH, THUPO3UH, I/ISOJ'IGI‘/'IHI/IH, TpI/IHTO(i)aH.
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I''TFOKO3A

denunnanaHuH
frposms Cepun
AlaHuH
—| IIMPYBAT [T
Lucrenn
Tpunrtodan
= [uermrkon |
JIuzun
H3oneituun
Acnaparus Kcajgoanerar
Hukn
Kpebca
I'nyramar
' InyramMus
L(DYMapaT La-KCTOFHyrapaT ~——— Aprunnn
Iponux
l'ucruaun
|CyKL[I/IHI/IJ'I-KOA |
MeTuoHuH
Tpeonun T
Banun
H3zoneinun

Jiist psija aMUHOKHUCIIOT CYIIECTBYIOT Crielii()HUSCKUe MyTH 0OMeHa, 00yCIOBJICH-
HbIE 0OCOOCHHOCTSIMH WX CTPOCHUS U PUIUOIOTUICCKON POITH B OpraHU3Me.

5.7. BuocuHTE3 AMUHOKHCJIOT

Pacrenust u MHOTHE BHJIBI OaKTepHii coniepikat pepMeHThI, HEOOXOMMBbIE JIJIsI CHH-
Te3a BCEX HEOOXOMMUMBIX O-KETOKHUCIOT. JKUBOTHBIC yTPATUIIM CIIOCOOHOCTh CHHTE3U-
pOBaTh HEKOTOPBIE Ol-KETOKUCIIOTHI, U3 KOTOPBIX MOTYT OBITh MOTY4eHbl He3aMEHHUMBbIC
AMHHOKHUCIIOTBL. J[pyrue o-KeTOKHUCIOTH MOTYT 00pa30BBIBAThCS B pe3yJbraTe MeTa-
Oomn3Ma HHBIX COC/IMHEHHI (B OCHOBHOM M3 TJIFOKO3bI) U HCIIONB30BATHCS ISl CHHTE3a
3aMEHMMBIX aMUHOKHUCIIOT.

YenoBeKk W KUBOTHBIE CIIOCOOHBI CHHTE3UPOBATh U3 HEAMHHOKHCIIOTHBIX IpE-
IIECTBEHHUKOB TOJIBKO 8 13 20 aMHHOKHUCIIOT, HEOOXOIMMBIX ISl CHHTE3a Oelka (3ame-
HUMble aMUHOKUCIOMbL), 2 AMUHOKHUCIIOTHI (Yacmuuno 3amenumbvle aMUHOKUCIO-
mbl) CHHTE3UPYIOTCS B OTPaHUYCHHBIX KOIMYECTBAX U elle 2 00pasyloTcsl U3 He3aMe-
HUMBIX aMHHOKHUCIIOT (YCI08HO 3aMeHUMble AMUHOKUCIOMbL). YTIEPOMHBIN CKelleT
AMHHOKHUCIIOT 00pasyeTcst U3 MPOMEKYTOUHBIX METa0O0IUTOB TTMKOIH3a, TIEHTO30(hoC-
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¢daTHOTrO MyTH, 1KKIIAa Kpedca. OCHOBHBIMH ITyTSIMH OMOCHHTE3a AMHUHOKHCIIOT SIBIISTIOT-
Csl: IPSIMOE aMHUHHPOBAHUE O.-KETOKHCIIOT WJIM HEHACHIIIIEHHBIX OPTaHUYECKUX KUCIIOT,
pEaKIK TPAaHCAMUHHUPOBAHUS, )ePMEHTATHBHBIC B3aUMOTIPEBPAIIICHHS OTACTBHBIX aMH-
HOKHCJIOT — KaK 3aMEHHMBIX, TaK ¥ HE3aMECHUMBIX.

Hwxe npuBeneHa cxema CHHTE3a OIMHHAALATH 3aMEHHMbBIX aMHHOKHCIIOT, yTiie-
POJIHBIN CKENET KOTOPBIX MOXKET 00pa30BBIBATHCS W3 META0OIMTOB TIIMKOJIHM3a U [IUKIIA
Kpebca:

I'mroxo3a

T

Acmnaparua 7
AHCAMUHU-
P MeTtnonun
posanue
IMupyBar —Z——= | AJaHuH
TIpancamunu-
posanue
AcmnapTar <= Okcanoanerar Anetnn-KoA
Hutpar
Wzonmtpar
Tpancamunuposanue,

60CCMAHOBUMENbHOE
i K=
o-Kerormyrapar <= I'myramat —s| TIponun

HeobxommmMo 0TMETHTb, YTO HICTOYHUKOM aTOMa Cephbl B MOJIEKYJIE YCIIOBHO 3aMEHH-
MOT'O UCTEUHA CIYXUT HE3aMEHUMBIM METHOHUH. /[BeHanaras aMMHOKHCIIOTA — TH-
PO3MH — CHHTE3UPYETCS ITyTeM THIPOKCHIINPOBAHUS HE3aMEHIUMON aMUHOKHUCIIOTHI (e-
HUJIAJIAHWHA U HAa CXEME He IIOKa3aHa.
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5.8. IlepeBapuBaHue U BcaCbIBAHME HYKJIEHHOBBIX KHCJIOT

C nuuielt B CyTKH B OPraHU3M YeJIOBEKa MOCTYIMAET OKOJO | T HYKIEWHOBBIX KHC-
not. IlepeBapuBaHue HYKJIEMHOBBIX KHCIIOT MPOUCXOAUT B TOHKOW KuIke (puc. 23).
HyknenHoBbIE KUCIOTHI MUK MOJBEPTatOTCs THAPOIU3Y TIOA JieiicTBHEM (epMEHTOB
MaHKPeaTHIecKoro coka. GepMeHThI, KaTaIN3UPYIOIINE paciiajl HyKICHHOBBIX KHCIIOT,
Ha3BIBAIOT HyKJIeazamMu Wik Gocdoandcrepazamu. [lo crienupuinocTy neiicTBus pas-
nuyaroT ae3okcupubonykieassl (JIHKa3wl, pacmernnstomue JHK) u pubonykieass
(PHKas3s1, pacmermstonme PHK).

Pasznuyaror HI0HYKIIEa3bl U 9K30HYKIIea3bl. DHIOHYKIICa3bl JICHCTBYIOT HA BHYT-
pennue dpochonuddupnsie csazu B monekynax JJHK u PHK u obecnieunBaror pacma
HYKJICMHOBBIX KHUCJIOT B OCHOBHOM JI0 OJINTOHYKJICOTHIOB. DK30HYKIIEa3bl OTIIEILISIOT
HYKJICOTUIBI C 3~ WM S“KOHIIA MMOJIMHYKJICOTHIHOM IIEMH U TPUBOAAT K 00pa30BaHUIO
CBOOO/IHBIX MOHOHYKJICOTH/IOB.

B pesynbrare AeHCTBHSI BHYTPHKIETOUHBIX dHJO- M DK30HYKIIEa3 HYKICHHOBBIC
KHCJIOThI PACILIETISIOTCS 10 MOHOHYKIICOTH/IOB, KOTOPBIC TIPU y4acTuu (pepMEeHTOB TOH-
KOI'0 KHMILICYHUKA HyKiIeoTnaa3 (hocdaras) ruapoanu3ytoTcs ¢ 00pa30BaHUEM COOTBET-
CTBYIOIIIETO HYKJI€03Uaa U OpTO(POCHOPHOM KHCIOTHI.

Hyxuteo3uipl anee pacuieruisiFoTes Moj IeHCTBUEM (pepMEHTOB HYKIIC031/1a3 JI0 a30-
TUCTBIX OCHOBAHUH 1 MEHTO3 (PUOO03BI UITH 1€30KCUPHO03bI).

[poayKTh! TIepeBapUBaHUsI HYKJICHHOBBIX KHCIIOT ITOCTYIAIOT B KPOBB, & 3aTEM B Tie-
4YeHb ¥ Jpyrue opranbl. B xierkax opranm3moB ooMen PHK mporekaer 3HaunTenbHO
OoJsiee HHTEHCHBHO, YyeM oOMeH JIHK.

HykneunoBast kucnota
Duoonykneasa

ONUroOHYKICOTH B

OKk30HyKI€A3a
MOHOHYKJICOTHIBI

Hyxneomuoasza (gpocpamasa)

/ \ docdar

Hyxneosunipr

Hyxkneoszuoasza

™

A30THCTOE OCHOBaHHE

Ilenro3za

Puc. 23. Cxema pacieruieHust (riApoiin3a) HyKJICHHOBBIX KACIOT
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B KOHEYHOM MTOre HYKJIEHHOBBIC KUCIIOTHI PACIIEIISIOTCS Ha a30THCTHIC OCHOBA-
HUSL, TIEHTO3bI ¥ (hOCHOPHYIO KUCIIOTY.

Aszomucmeie 0cHo8aHUsI IPEBPAIIAIOTCS B KOHEYHBIC MPOIYKTHI OOMEHA U BBIBO-
JSTCS ¢ MOUOi. ITypHHOBBIE a30THCTBIE OCHOBAHMS B MPOIECCe KaTabOIHU3Ma TEPSIIOT
AMHHOTPYIIIY B BHIE aMMHAaKa, OKHUCIIAIOTCS W MPEBPAINAIOTCS B MOYCBYIO KHCIIOTY.
[TuprMHIMHOBBIC OCHOBAaHUS TIO/IBEPTaOTCs Ooee ry0OKOMY PaCIIeIICHHUIO JI0 YIJie-
KHCIIOTO ra3a, BOIbl 1 aMMHaKa.

Ilenmo3obl BOBIIEKAIOTCS B TIEHTO30(OCPATHBIN MyTh B MOTYT OBITH OKHCICHBI
JI0 YTJICKHCIIOTO Ta3a U BOIbI.

Docghopras kucroma pacray He MOABEPraeTCs U UCIONb3yercs i Gocdopriin-
POBaHUA OPraHNYCCKUX COCIH/IHCHI/Iﬁ WJIV BBIBOAWUTCA U3 OpraHrui3ma C MOUYOH.

[TpoayKThl ruApOIM3a HYKJIEMHOBBIX KHCIIOT IOCTYIAOT B KIIETKHA OPTaHHU3Ma U HC-
MOJIB3YETCsl ISl CHHTE3a HYKJICOTHIOB, HYKJICHHOBBIX KHCIIOT, @ TaKXKe YIOBJICTBOpE-
HUS DHEPTETHUECKUX MOTPEeOHOCTEH OpraHnu3Ma.

5.9. Kata6o/113M MyprHHOBBIX OCHOBAHHM I

Peaknuu paciuerieHust MypHHOBBIX HYKJICOTHIOB — ajieHo3uHMOoHO(pochara (AMD)
u ryanozuaMoHodocdata (I'TD) — mpoucxoasaT pa3muyHbIMU MYTSIMH, HO IPUBOJIST
K OTHOMY MIPOAYKTY — KCaHTUHY (puc. 24). [lepBoHa4aIbHO HYKJIEOTUABI TTOJBEPTatoT-
Csl peaKIuy FUAPOIMTHYECKOr0 OTIIEIUICHUs (hoc(haTHOrO 0CTaTKa ¢ 00pa30BaHUEM CO-
OTBETCTBYIOIINX HYKJICO3UIOB: aJICHO3WHA M TYaHO3UHA. 3aTeM T'yaHO3WH THAPOITU3YETCS
710 CBOOOIHOT'O OCHOBAaHHMSI T'yaHWHA, KOTOPOE HEMOCPEICTBEHHO MTPeBpallaercs B KCaH-
tiH. O0pa3oBaHHe KCAHTHHA M3 aJICHO3MHA MPOUCXOIUT Yepe3 PsiJi MPOMEKYTOUHBIX
CTaJluii: Ie3aMUHUPOBAHUE aJICHO3MHA ¢ 00pa30BaHUEM WHO3MHA, THIPOIN3 HMHO3WHA
710 CBOOOTHOTO OCHOBaHMsI TUTIOKCAHTHHA M, HAKOHEII, OKUCJICHHE TUTIOKCAHTHHA JIO KCaH-
tuHa. [IpeBpalienne runokCaHTHHA B KCAHTUH MPOUCXOIUT O] ISUCTBHEM (pepMeHTa
KCAHTHHOKCHJIa3bl. DTOT (PEPMEHT B 3HAUMTENBHBIX KOMYECTBAX OOHAPYKHBACTCS B Tie-
YCHU W KUIICYHUKE M OKUCIISCT IyPUHBI MOJCKYISIPHBIM KHUCIOPOJOM, & B KayecTBE
100OYHOTrO MPOAYKTa 00pa3yeT BBICOKOTOKCUYHBIH cynepokcui-paaukain (O ).

HanbHelimas cynp0a KCaHTHHA MOXKET OBITh Pa3IMYHON M 3aBUCHT OT KOHKPETHO-
ro opranusma. Y yernoBeka, Kak ¥ y OONbIINHCTBA TPUMATOB, TITHII, HEKOTOPBIX PETH-
JIUH ¥ OONBIIMHCTBA HACEKOMBIX, KCAHTHH TIOJ ICHCTBHEM KCaHTHHOKCH]Ia3bl IpeBpa-
miaeTcss B MO4eByto kuciory. OOpa3zoBaHHe MOYEBON KHCIOTHI IPOUCXOAUT MPEUMY-
IIECTBEHHO B TeueHHu. B cyTkn B opranusme 4enoBeka oOpasyercs 0,5—1 T moueBoii
KHCJIOTBI, KOTOpasi ynajsieTcsl U3 OpraHu3Ma TIIaBHBIM 00pa3oM ¢ MOUYOH M HEe3HauH-
TenbHO ¢ (hexanusmMu. MoueBast KHCIIOTa TUIOX0 PacTBOPSIETCSI B BOJIE, U MPH HapyIie-
HUU OOMEHA HYKIICMHOBBIX KHCIIOT MOUYEBas KHCJIOTA OTKIIAABIBACTCS B BHJIE KPUCTAII-
JIMKOB B CyCTaBax MaJbIIEB, XPAIIax, B KOXKe M MBIIIIAX, 00pa3ys y3eiku. Bokpyr y3en-
KOB pa3BUBaeTCsl OOJNE3HEHHBIM o4ar BocraneHus. C 3TUMU CHMIITOMaMH CBSI3aHO
3a0o0JieBaHUE MO/Iarpa.
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Puc. 24. Peakiuu pacuiersieHust IypruHOBBIX HYKIIEOTHIOB
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Y Bcex ocTalIbHBIX Ha3eMHBIX JKUBOTHBIX KOHEUYHBIM IIPOAYKTOM KaTaGOJII/BMa my-
PHUHOB SIBJIIETCS O0JIee paCTBOPUMBIH ajNIAHTOMH, KOTOPBIH 00pa3yercs B X0OJ1e AaJIbHEH-
IIEr0 OKUCIIEHUSI MOUYEBOM KHUCJIOTHI.

0
H N
Y0
07N N

H H
Kcantun
H,0, O,
Kcanmunokcuoasa
H', 0,
(¢

NH
b@ns
NH

(0)
)\N NH
H

O N O
H
MoueBast KHUCI0Ta AJaHTONH
CoO COOH
NH, | NH, H,0 HN NH,
4;\ + CcHo + /i§ -
0 NH, H)N [0) O E H O
MoueBuHa I'mnoxcumar MoueBnHa AnnaHTOMHOBAs KUCJIOTa

vy HCKOTOPLIX JKWUBOTHBIX aJUIAHTOMH MOXET pacriagaTbCda Aajlec 10 MOYCBUHBI U aM-
Muaka. Y amuOnii v ppIO ayUTaHTOMH THAPOITU3YETCS 10 AJTTAHTOMHOBOW KHCIIOTHL. Bo MHO-
IUX OpraHu3Max aJJIAaHTOMHOBASI KUCJIOTA PACHICTUISETCA 10 MOUYEBHUHBI M TIIMOKCHUIIATA.

5.10. Kara6om13M NMPpUMHIMHOBBIX OCHOBAHUI

OCHOBHOI1 ITyTh KaTa0OJIM3Ma MUPUMHUINHOBBIX OCHOBAHHM, 00Pa3yIOIIMXCS B Pe-
3ylIbTaTe TMAPOIN3a MUPUMHUINHOBBIX HYKICOTHIOB, IIPOTEKAET YE€PE3 BOCCTAHOBIIE-
HHUEC ypaluja 1 TAMHUHA 10 IMOJIHOCTHIO THAPUPOBAHHBIX CTPYKTYP — AUTHApOypanuiia
U JTUTHAPOTUMHHA COOTBETCTBEHHO. L[MTO3MH Takke paciieruisieTcs 1Mo 3TOMY IyTH
TIOCJIE €ro Je3aMUHUPOBAHMUS 10 yparuia (puc. 25).
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PackpbITHe KONTbIIA B TUTHAPOYPALIMIIC U MTOCIICAYIOIINH THIPOJIA3 IPUBOST K 00-
pa3oBaHuIO J-ajlaHKWHA, YIJICKUCIIOTO ra3a U aMMHaKa. AHAJIOIMYHBIC PEAKIMH TIPU pac-
IICTJICHMH THMUHA JTAI0T 3-aMHUHONU30MACIISTHYIO KUCJIOTY, YIVICKUCIIBIA I'a3 ¥ aMMHUaK.

NH,
N7 |
O)\N
H
Huro3un
H,0
NH,
O O
COOH COOH
HN M N HO
)\ | —_— )\ + C02 + NH3
O N O N NH,
H H
VYpanun Jurunpoyparuin B-Vpem[onponnor{oaaﬂ B-Ananun
KHCIIOTa
H,C COOH . O H,C COOH
)\ —> )\ —_— + CO, + NH,
NH,
TumuH I[Hmz(pOTHMHH B-prI/I)IOM3CJ'IﬂHaH B-AmuHOU30-
KHCJIOTa MacysgHas KUCIO0Ta

Puc. 25. Karabonu3m nupruMHUIMHOBBIX OCHOBAaHHIH

[IpomykThl KaTaboau3Ma MUPUMHJINHOB BBIBOJISITCS M3 OpraHU3Ma WM MTOBTOPHO
WCTIONB3YIOTCS B IPYTUX METaOOIMMYeCKUX Mporeccax. Tak, aMMHaK BKITIOYAETCS B Op-
HUTHHOBBIN ITUKJI 00pa30BaHUsI MOYEBUHBI. [3-aJlaHUH HCIIONB3YeTCss MUKPOQIIOPO Ku-
IIEYHHMKA NPU OMOCHHTE3€ MAHTOTEHOBON KU CJIOTHI (BUTAMUH B,), KOTOpasi, B CBOKO O4e-
penb, HeoOXoIMMa JJIsl CHHTE3a KODH3UMa A U allMIINepeHOCsIIero 0enka, yqyacTByro-
IIEr0 B CHHTE3€ )KUPHBIX KUCIIOT. B-aMUHOM30MACIIsTHASI KUCTIOTa YYaCTBYET B PEaKIIUsIX
TPaHCAaMUHHPOBAHHUSA C O.-KETOTIIYTapaToM ¢ 00pa30BaHHEM METHMAaJIOHOBOTO MOTyalb-
JIernJ1a, KOTOPBIM MCIOIb3YETCsl B CUHTE3€ IPONIMOHATA U CYKLMHATA.
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5.11. Ana6o1u3M HYKJIEOTH/I0B

[Toutn Bce OpraHnU3MbI CIOCOOHBI CHHTE3UPOBATH MUPUMUTTHOBBIC U ITyPHHOBBIC
HYKJICOTHJIBI U3 IPOCTHIX CoeuHenni, Hanpumep, u3 CO,, NH,, acnaprara, ruiuna,
IITyTaMHHA ¥ pUOO3BI.

B cuHTe3e 0001X THTIOB HYKJICOTHIO0B (hoch OpHO03HIILHBIN (hparMeHT epeHOCHT-
cs B Buje S-pochopudosui-1-nmupodocdara (DPIID), koropsiii 0Opasyercs mpu ¢oc-
(dopunrpoBaHuu prud030-5-hochara — mpoMexyTogHOro MeradonnTa neHTozodpocdar-
HOT'O Iy TH:

0 ATD AMOD o o o
Il Il I I
HO—Il’—O o. OH E % HO—Il’—O 10) O—ﬁ—O—ﬁ—OH
OH H H, -_ OH n H H, (¢} (¢}
H Dochopubosunnupoghocpam H
OH OH cunmemasa OH OH

Pu6030-5-poctar 5-®ochopudosmi-1-nmupodocdar

(DPIID)

21}15[ CHHTC3a IMMYPUHOBLIX U NUPUMHUIUHOBBIX HYKJICOTHI0B CYHICCTBYIOT OTACI/Ib-
HbIC TyTH. MeTabonuueckue MyTH, Bemyue K 00pa3oBaHUIO MyPHUHOBBIX ¥ ITHPUMHUJIU-
HOBBIX HYKJICOTH/IOB, PA3IMYAIOTCSI B OCHOBHOM TEM, Ha KAKOM dTarle CHHTE3a BOZHUKAET
B-rmuko3uaHas cBsizk (Tadmn. 9). [Ipu cuHTE3e MypHHOB 3Ta CBI3b 00pasyeTcs Ha Tep-
BOM JTarle,  IUKIMYecKasi CHCTEMa CTPOUTCS yIKe TIOCie TOro, Kak CBsI3b 00pa3oBaliach.
B ornmume ot 3TOro cMHTE3 MUPUMHITHOBOTO KOJbIIA 3aBepIIaeTcs emie 10 odpa3osa-
HUS CBSI3M MEKIY 3THM KOJIBLIOM U pru0030-5-pocharom.

Tabnuima 9

CpaBHHUTeJIbHAS] XapaAKTePUCTHKA MyTell CHHTe3a
TyPHHOBBIX H MUPUMHIMHOBBIX HYKJIEOTH/IOB

[em.: 2, ¢.331]
OcobenHocTH Hyre cunresa
CHHTE32 Ilypunos IMupumuauxoB
ITocnenoBaTeabHOCTD 1. O6pa3zoBanue N-rnuko3uaHoil | 1. COopka KOJbLEBOH CTPYKTYpHI.
CUHTE3a CBSI3U. 2. ObpaszoBanue N-TIMKO3UAHON

KiroueBas peaxuus

Jloxanu3anus B KJIETKE

Perynsanus

2. COopka KONbLEBOH CTPYKTYpPbI

Oo6pazoBanue ¢pochopudo3una-
MuHa (pochoprdosnamunoTpaHc-
(bepaza)

uTo3o01b
Topmoxkerne UMD, AM® u T'MD

Ha HCCKOJIBKUX YPOBHSIX

98

CBsA3H

O6pazoBanue kapbamomidocdara
(kapbGamomndocdarcuHTeTaza)

MI/ITOXOH}IpI/II/I 1 IUTO30JIb

Topmoxenune YT® kapdbamousndoc-
(barcuHTETa3bI



[epBBIM TPOTYKTOM HYKIICOTHUIHOM IPUPOJIHI TyPHHOBOT'O ITYTH SIBISIECTCS] MHO3UH-
5-monogochat (MMD), nupumuanHOBOro myTH — ypuanaMmonogpocdat (YM®). Uz UMD
n YM® nony4aroTcs Bce OCTalbHbIE MYPUHOBBIC U TMPUMHINHOBBIC HYKIICOTHIBI CO-
OTBETCTBEHHO.

5.11.1. buocuHTE3 NYPHMHOBBIX MOHOHYKJICOTH/I0B

BrocunTe3 nepBoro nypuHoBoro Hykieoruaa — UM® — pimovaer 10 gpepmenra-
THUBHBIX PeaKIuil U nmporekaer ¢ 3arparoii s3Heprun AT (puc. 26). DopmupoBaHue Iy-
PUHOBOT'O KOJIbIIa HAYMHACTCS cpa3y Ha pu0030-5-hocdare, K KOTOPOMY HPUCOCTHHS-
IOTCSI aTOMBI a30Ta U yriieposa. MIcTOUHHKaMu 3THX aTOMOB SIBIISIFOTCS. aMUHOKHCITOTHI
[JIMIIFMH, TIyTaMHH, acraparniHoBas KUciora. YacTh aTOMOB yriepona MOCTaBIIseTCS
Ko(hepMEeHTaMH, COJIEPKAIMMH B CBOEM cocTaBe (hOIHMEBYIO KUCIOTY U OMOTHH. B pe-
3yNbTaTe MOCIEAYIONINX PEaKINil MPOMCXOUT TOCIIeNOoBaTeNbHAs cOOpPKa TyPHHOBOTO
KOJIbLIa HA DTOH OCHOBE.

CO,, acnaprar, IJIMLKUH,

2 riIyTaMHuH
2 C, — retparuapodoiar
OPIID
- /
'
4 AT(IJ1
10 hepMEHTATHBHBIX peaKIui
4 AJI® + 4 Ou
]
U3 CO,
W3 rimuumna
W3 acnaprara
O
6
1_C
-
HN g
2 /C ~<— U3 merenunrerparuapodoiara
U3 popmunrerparuapodonsara —> C\\ 1\9]
3
pubo3a

<~—— U3 OPIID
W3 amuHOrO a30Ta rioyraMuHa

HNnoszun-5"-monopochar (MMD)

Puc. 26. buocnunTe3 MyprHOBBIX MOHOHYKJIEOTHIOB
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[IporcxoxkieHnEe KaXK0r0 aroMa ITypUHOBOTO T'eTEpOIUKIIa YCTAHOBICHO JKCIIe-
PHUMEHTAILHO C MCITOIB30BaHNEM M30TOMoB. Kak BuaHO, aBa atoma asora (N° u N?)
MyPUHOBOTO KOJIbIIA MPOUCXOJISAT U3 aMHTHOM TPYIIIBI TIIyTAMUHA, TPETUH aTOM a30Ta
(N') — u3 aciaprata, u, HakoHell, 4eTBepThiii (N7) — u3 runuHa. M3 mninHa mpoucxo-
JISIT TaKyKe YeTBEPTHIA M MATHIN aToMbl yriepoaa. Atomsl yriepoaa (C? u C®) mpowucxo-
JAT U3 (popmuara, a mecToi arom yrnepoxga — u3 CO,.

N3 UM® obpasyrorcst apyrue Hykinesunamonodocdarsr, Harpumep, AM®D u TMO.

Cy1iecTByeT anbTepHATHBHBIN MyTh CUHTE3a MYPUHOBBIX HYKJICOTH]IOB. DTO 00yC-
JIOBJICHO TE€M, YTO Ha CHHTE3 I[UKINYECKON CTPYKTYpBI ITYPUHOB 3aTPavHBaCTCs 3HAYH-
TeNbHOE KoMm4ecTBO dHepruu B popme ATD. [Toatomy B kieTke comepxkarcs hepMmeH-
ThI, KOTOPBIE UCIIONB3YIOT («PEYTHITM3UPYIOT» ) TyPUHOBBIC OCHOBaHMSI, 00pa3yrouecs
npu KaTaboinu3Me HyKJICOTHIOB, 0 HX MPEBPAIICHHS B KCAHTHH M MOYEBYIO KHCIIOTY:

NH,
DR
L
N N
o) 0. ©— Aoenungocgo- (] 0
T pu6o3urzmpaHC([)epa3a it 0
H,
2 i + k i + [oYol
OH OH OH OH
5-®ocdopudosni- AnenuH Anenosun-5-monodpochar  Iupodocdar
I-upodocar (OPIID) (ATD)
T'unokcanmum-2yaHuH-
Gocopubosunmpancgepasa
5-®ocdoprbosni- + Tyanun I'M® + OOu
I-tupodocar (PPIID)
5-Dochoprbo3mII- + TunokcaHTHH MO + OOn
I-iupodocar (PPIID)

DdepmenTsl asernHpochoprudo3mITpaHchepaza u ruIoKCaH THHTYaHHH P ochOoproo-
3unTpaHcdepasa yTUIN3UPYIOT CBOOOIHBIC ITYPUHBI, TIPEBpaIliasi UX CHOBA B HYKJICOTH-
Jibl Tpu B3aumojierictuu ¢ OPIIO.

5.11.2. buocuHTe3 NUPUMHIMHOBbLIX MOHOHYKJICOTH/I0B

BrocHHTe3 MUPUMUIMHOBBIX MOHOHYKJICOTH/IOB IIPOUCXOAUT MO3TAITHO M BKJIFOYA-
er 6 hepMeHTaTUBHBIX peakiuii (puc. 27). B cunTese ypuauaMoHopocdaTa MUKITHIec-
Kasi MUPUMHUIMHOBAS CTPYKTYpa (popMUpyeTCs 10 IPUCOCTMHEHUS K pr0030-5-pocdary.

Ha nepsom srane u3 CO,, rmyramuna u AT® o6pasyercs kapbamoundocdar. 3atem
n3 kapoomomdocdara u acmapariHOBOH KU CIOThI CHHTE3UPYETCS HEOOBIUHOE a30THC-
TOE OCHOBaHHUE — OPOTOBAsI KUCIIOTA, KOTOPAsi COACPKUT MU PUMHIMHOBOE KOIbII0. OpoTo-
Basi KHCJIOTa MPUCOSANHSIETCS K prH0030-5-pocdary 1 BOSHUKAST MMPUMHUAUHOBBIN HYK-
neotun oporuanHMoHodocdar. [lagee opoToBas KMCIOTa B COCTaBE HYKJICOTH 1A TIpe-
00pa3yercst B ypUMH MUPUMHIAHOBBIC HYKIICOTH/IbI.
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CO,, rmyramun, acnaprat, ®PIID

— _/
V
2 AT® J
6 (bepMeHTATHBHBIX peaKInit
2 AI® +2 ®u '
W3 acnaprata
W3 riyramuna ﬂ /
L6
|l
2 4
/ N
‘3
"3 CO,
nbo3a
ﬁ) } <—— U3 OPIID
()

Ypunun-5'-monodocoar (YM®D)

Puc. 27. BuocunTtes mupuUMHIAHOBBIX MOHOHYKJIEOTH/IOB

5.11.3. buocunTe3 HykJeo3uarpudocdaron

Hykneosuarpudocatsr odbpazyrorcs ipu yuactiu ATD u3 HykIeoTu-MoHO(OC-
¢atoB (HM®D) B pesynbraTe IBYX MOCIEIOBATEIIBHO TPOTEKAIONIUX peakiuii hocdhopu-
JIMPOBAHUS:

Hyxneomuokunasa Hyxneomuokunasa
HM® / \ H®D m HT®
ATD AlD ATD AJ1D
Hyxneosun- Hyxneosun- Hyxneosun-
MoHo(ochar nudocdar Tpudochar

Ypunuamonodocdar (YMD) cnykut npeaimecTBeHHUKOM Jist TpudochoHyKIIeo-
tua0B YT® u LITO. [Tpuuem, obpazoBanue Y TO nporcxoauT B ONMCAHHBIC BHIIIE JIBE
cragun pochopunupoanus, a LITD obpazyercs uz YT myrem aMUHHPOBaHUS B T10-
JIOKEHUH 4 MUPUMHIAHOBOTO KOJbIIA.
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AMO® —>= AI® T T ATO

/ Aneno3un-5'- AleHO3UH-5 - AJlCHO3UH-5 -

MoHodochar nugocdar udochar

MO hocd Tpudocd

Nro3un-5"- \

MoHojocpar ™MO ——= @ — > ITd
I'yano3usn-5'- I'yano3usn-5'- I'yano3un-5"-
MoOHO{ochar mdocdar tpudocdar

[penmecteennnkoM [ TO u ATD siBisiercst nHo3uH-5'-MoHOpOochaT (MMD). B 060-
WX cllydasix cHavyasa Moau(HUIHpyeTcst THITOKCAHTHHOBOE Koibilo UM® ¢ obpa3oBanu-
eM cooTBeTCTBYIOIMX MOHODOochonykieornoB [ M® u AM®, kotopsie 3arem docdo-

PHIIHPYIOTCA.

5.11.4. buocuHTe3 1€30KCMPUOOHYKICOTHI0B

J1e30KCHPUOOHYKIICOTH,IbI 00Pa3yIOTCs U3 COOTBETCTBYIOIIUX PUOOH yKII€031A(hOC-
(aToB IMyTEeM BOCCTAHOBIICHHS BXOMISIICH B HUX PUOO3BI B IG30KCUPHO03Y IIPU YUACTHH
(dbepMeHTa pHOOHYKIICOTH/I-PEIYKTA3bI.

McTouHMKOM BOCCTaHOBUTEIBHBIX SKBUBAJICHTOB SBJISICTCS TepMOCTa6I/IJ'IBHBII\/'I 66-
JIOK — THOPEJIOKCHH, KOTOPBIH CONEPIKUT JiBe cBoOOoHbIe SH-rpymmbl. Tuopenokcuupe-
nyktasa karanusupyer HAJIOH-3aBucuMoe BocCTaHOBICHUE THOPEIOKCHHA (prc. 28).

Tuopenokcun-
penykTaza Pubonykieoruu-
HA}ICI)Jr DAJH, THOpCI[OKCI/IH pez[yKTa3a
HAJI®H, OAIT THOpPEIOKCHH pez[yKTa3a z[HI[d)

Puc. 28. buocunres l:[e3OKCI/IpI/I6OHYKJ'ISOTI/IJIOB

Ecnu B peakiuio BeTymnaroT HyKICo3u U (pochaThl, TO CHHTE3UPYIOTCS JIE30KCH-
pubonykineoruapl: 1Y®, allJ1d, nl 1D u ntAAD. de3okcupubonykicosuyudocda-
o1 ALUAD, alAD u AP nanee moryt (ochopuanpoBaTbCs 10 COOTBETCTBYIOIIMX
ne3okcupudonykieosuarpudocdaro ALITD, 1l TD u fATD. nYID cayxuT npeiie-
cTBeHHUKOM I T TO.
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Pubonyxneomuo-

pedykmasa Hyxneomuoxunaza (ATD)
e —— Ao - = AT
rnoe —— alJido —— al'Td
AP —=  1AJlO — > JATO®
Pubonyrneomuo-
pedykmasa
Yio ——— Vo — nTTd
—_—

BuocunTe3 Beex e30KCMpUOOHYKIC03ua-5' -TprdochaToB U puOOHYKICO3HI-S' -
TpudochaToB perynupyercs B KIIeTKE TAKUM 00pa3oM, 4TO OHH 00pa3yroTcst 3aBUCUMO
JPYT OT JIpyra B CTPOTO OMPEISICHHBIX COOTHOIICHHUSX.

5.12. CuHTE3 HYKJIEHHOBBIX KHCJIOT

Jiist cuHTe3a HYKJIEHHOBBIX KHCIIOT MUCIIONB3YIOTCS MOHOHYKJICOTHIBI 00s13aTeNb-
HO B TpudocharHoii popme. Takne HyKICOTHIBI CONIEPIKAT B CBOCH MOJIEKYIIE TPH OCTAT-
Ka (ochOpHOI KHCIIOTHI M 00J1aIa0T TOBBILIICHHBIM 3ariacoM 3Hepru. /s cuaresa PHK
ucnonb3ytorest ATO, 'TO, VIO, UT®, a ansa cunresa JJHK, coorBerctBenno, nATO,
al ' TO, nTTD, al[TD.

[pornecc pernnkarum, uin penyriukanuy, JJHK nrnage MoxHO Ha3BaTh yIBOCHHUEM.
OH MPOUCXOINUT TIepe JeTIeHueM KIeTKU. [is peannu3anun peruimKaui HeOOX0IHMBbI:
Marpuna — pacruierenHas nens [IHK; cyOcTpatsl, ydacTByromue B MOIMMEpU3aInn
JHK (ne3okcupubonykiieosuarpudocdatsr); hepMeHThI, KATaTU3UPYIOLIUE STOT HPO-
rece; nousl Mg?*, a Taxke GeaKoBBIEC (PAKTOPHI, 00ECIICUNBAIOIINE JECITHPATU3AIIHIO
neyxauTeBod JIHK. Cunres JIHK ocymectiser dpepment JJHK-nmomumepasa. dror
(epMEeHT OCTpanBaeT K KaK/J0H N3 HUX KOMIJIEMEHTapHYIO i 1erb. Takum oOpazom,
W3 OJIHOW MOJIEKYIIbI 00pa3yloTCsl IB€ OMMHAKOBBIC TOYEPHUE MOJIEKYIIBI, TpUYeM 00e
nenu JJHK coykat maTpumnamu muist fodepHux 1ernei. [Iporiecc sBseTcst moayKoHCep-
BaTHUBHBIM, TaK KaK MO 3aBEPIICHUH PEIUIMKAIMU Kaxaast nodepHss monekyna [JHK
COZIEP’KUT OJIHY POIUTENBCKYIO M OJJHY BHOBb CHHTE3UPOBaHHYIO 11emb. [1o mepe nmpuco-
SIMHCHUS K MAaTPUIIE HYKIICOTU/ Il CBSI3BIBAIOTCS B TIOIMHYKJICOTUIHBIC HUTH, KOTOPHIE
Cpasy ke 3aKpy4YMBaIOTCS B JABOMHYIO CIIMpalib. bromorndeckuii CMbICH peruinKaiiu
COCTOHUT B TOM, 4TO M3 omHON Monekynbl JJHK mosBistoTcst 1Be ee MOoNHbIE KOMUH.
[Iporecc 3TOT HAET ¢ OYEHb BHICOKOH TOYHOCTBHIO — OIMIMOKH KpaiHe pellku.

[Ipornecc cunreza PHK na JIHK-marpuiie Ha3piBaercs Tpanckpunimeil. Tpanckpur-
o ocymiecteisier Gepment PHK-nonmumepasa. OT1or depMeHT coemHsIeT MEeXIy Co-
00if prOOHYKJICOTH IBI, cocTapistomme octoB Monekyasl PHK. Jlenaer ato depment
Ha OCHOBAaHMM CUUTHIBaHUS mocienoBatenbHocTd Monekynsl JIHK u moctpamBanms
KOMIIEMEHTApPHOM €l IociienoBaTelibHOCTU. [Toka3aHo, 4TO B 3TOM IIPOLIECCE TOJIBKO
oaHa u3 aAByx uenei JIHK urpaer poias MaTpuisl.
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Bomnpocs! 1J1s1 NpoBepKHU yCBOEHHMS MaTepHaJia

1. AMHHOKHCIIOTHI: onipe/ieieHue, Ononornyeckoe 3Hadenue. Knaccupukars amu-
HOKHCIIOT 110 CTPOCHUIO, TIOISIPHOCTH OOKOBBIX PaJInKaioB, (PU3HOIOTHIECKIM CBOM-
crBaM. M3oMepusi aMHHOKHCIIOT, OMOJIOrHYecKoe 3HaueHue. PacTBOpUMOCTh aMUHOKHC-
JIOT ¥ KHCJIOTHO-OCHOBHBIE CBOMCTBA, TIOHITHE 00 M303JIEKTPHYECKOM TOUKE.

2. buonoruueckue GpyHkmm OenKoB: (PepMEHTATHBHAS, CTPYKTYpHAs, PeryisiTop-
Hasl, 3allUTHAS, PELINTOPHAS, TPAHCIIOPTHASI, IBUTATENbHASL, dHepreTndeckas. OcoOeH-
HOCTH CTPOCHUSI CTPYKTYPHBIX (KOJTaTreH, KepaTHH, GUOPOMH) U TPAHCIIOPTHBIX (TeMO-
IJI00MH) OCJIKOB.

3. HyknennoBble KUCnoThl. Hyk/IeoTH 16l M HYKJICO3UIbI, CTPOSHUE, OHOJIOTHYECKHe
¢ynkuuu. BaxxHel e npeicTaBuTeIn MOHOHYKJICOTHIIOB M OJIMTOHYKIeoTun0B. JJHK
u PHK: ctpoenue, Ononornveckue QyHKIHH.

4. [Tyt oOMeHa aMUHOKHCIIOT B KJIETKE: PEaKIHU JIeKapOOKCHIITMPOBaHUSI, Tiepe-
aMUHHPOBAHUS U JIe3aMUHUPOBaHUs1, Ononorndyeckoe 3Hauenne. Cyapba 6eza3orucTo-
ro OCTaTKa aMUHOKHUCIIOT, TIIFOKOTEHHBIC U KETOTEHHBIE aMHUHOKHUCIIOTHL. Mcronb30Ba-
HUE aMUHOKHUCIIOT JUIsl CHHTE3a OMOJIOTHYECKH aKTHBHBIX BEIICCTB.

5. O0Opa3oBaHHEe, TOKCHYHOCTh U 00€3BpEeKMBaHWE aMMHuaka. LMK MOYECBHUHBI:
peaxIuu, peryisius, ononornieckoe 3HaueHne. B3auMocBs3b 0OMeHa aMUHOKHCIIOT
¢ koM Kpebca, 0OMEHOM yITIEBOIOB U JIUIIHIOB.

6. Dranbl OnocuHTe3a OeNka (PEKOTHUIUS, TPAHCKPHITLINS, TPAHCIISIINSA): CYIITHOCTh
MIPOIIECCOB, CYOCTpaThl, (PePMEHTHI, JIOKaIu3aus B KieTke. Katabosu3m Oelika B 1u30-
COMax M IpoTeacoMax, MEXaHU3MbI M OHOJIOTHYECKOe 3HaUeHne. Poib TOpMOHOB 1 HEPB-
HOW CHUCTEMBI B PEryISIIUN OETKOBOTO OOMEHA.

IIucbMeHHOE JOMAllIHEe 3aJaHue

Ob6s3aTenbHOE

1. ITepeBapuBaHue OCIKOB B JKENMyJKe oOeciednBaeT (PEPMEHT KETYA0UHOTO COKa
niericuH. [ maBHBII TpoTeonuTHYecKuit pepMeHT coKa NOKETY0UHOMN JKeNe3bl — TPHUTI-
CHH — IIPOJIOJDKAET MepeBaprBaHue B IBEHAIIATHIIEPCTHOH Kulke. M3BecTHO, 4To rern-
CHH IPEHMYIIECTBEHHO THIPOIIU3YET MENTHIHbIC CBS3H, 00pa30oBaHHbBIC aMHHOTPYIITIa-
MU apOMaTHYECKHX aMUHOKHUCIIOT, & TPUIICHH — KapOOKCUILHBIMH TPYIIIaMH OCHOB-
HBIX aMUHOKHCIIOT. Ha kakue ¢pparMeHTs! OyJeT pacierieH OMUTISNTH L CIEITyIOIEero
CTPOCHUS

H,N-Ala~Gly-Phe-Leu—Ser-Lys—Ala—Val-Ile-Met-Arg—-Ser—Glu-Tyr-Gly-COOH

MIPH JICHCTBUY TEIICHHA, TPUTICHHA U TIOCJICIOBATEIEHOM JISUCTBUU 000X (hepMeHTOB?
2. Hanummmre XxuMUYecKre peakiiuu 0OMeHa aMUHOKHUCIIOT B KJIETKaxX M JaiTe Ha-
3BaHMSI KaTAJIN3UPYIOMIUM UX (hepMEHTaM:
a) IeKapOOKCHITUPOBAHNE THCTH/INHA;
0) OKHMCIIUTENILHOE JIe3aMHHUPOBaHNE ITyTaMara;
B) IIepeaMUHHPOBAHHUE IITyTaMaTa U OKCAJI0aleTaTa;
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I') THIPOKCUIIMPOBaHUE )eHUITaIaHnHA ¢ 00pa30BaHUEM THPO3UHA;

1) 1eKapOOKCHIIMPOBAaHUE TPUIITO(aHa;

€) THIPOJIM3 aprMHKHA ¢ 00pa30BaHUEM MOYCBHHBI.

Kakne BUTAaMUHBI SIBISIOTCS TPEIIIECTBEHHUKAMH KO(DEPMEHTOB, YUaCTBYFOIIMX
B OTHUX peaKHI/IHX? Kakue u3 MPUBCACHHBIX aMUHOKHUCIIOT ABJIAIOTCA He3aMEHUMBIMHA?

3. B aKcriepuMeHTe Ha )KUBOTHBIX U3yYalld META00IM3M aMUHOKHCIIOT. 1jist 3TOro
UM CKapMJIMBaJIM aCllaparnHOBYIO KHMCJIOTY, MCYCHYIO paJHOaKTUBHBIM a30TOM 110 aMHU-
Horpymie. Yepe3 HEKOTOpoe BpeMsi B MOYE KMBOTHBIX PaJMOAKTHBHAsI METKa Oblia
oOHapykeHa B JIByX HH3KOMOIICKYJSIPHBIX BellecTBax. [lepBoe BemecTBo 0Ka3aioch
XOPOIIIO PACTBOPUMO B BOJIE, BTOPOE JIETKO 00Pa30BbIBAJIO 0CAIOK. DKCIIEPUMEHT ITOBTO-
PpUIIn B yCIOBUAX 66JIKOBOFO ToJIoaaHus. BBIBe}leHI/Ie PaanOaKTUBHBIX ITPOAYKTOB 06MeHa
C MOYOH pe3Ko yBenMnumiIoch. O KaKuX BEIIECTBAX UJET pedub B 3amaue? Kak oObsACHUTH
HaOIoMaBIIMeCcs] 3aKOHOMEpHOCTH? B kakux emie BemecTBaXx MOT ObITh OOHapyKeH
MEUEHBIA aToM a3oTa’?

4. Hanumure cTpykTypHYt0 hopmysty yuactka mosekyisl JJHK, cogeprxaryro azo-
trcthie ocHoBaHus A — I — I, u KomruiemeHTapHoro eMy ydactka. Kakue THIIBI CBSI3U
00pa3yroTcsi MeKAy HYKICOTHIaMHU B TIpenenax OIHON LEeMH U MEXKIY JByMsI KOMILIe-
MCHTAapPHbIMHA HGHHMH?

HonmonuurenbHoOE

1. Hanuimure XuMHUecKue peakiiuu 0OMeHa aMUHOKHUCIIOT B KJIETKaX ¥ JaiTe Ha-
3BaHMSI KaTAJIN3UPYIOMIUM UX (hepMEHTaM:

a) JIeKapOOKCHIIMPOBAHKE [INCTCHHA;

0) BHYTPUMOIIEKYJISIPHOE JIe3aMUHUPOBaHUE TUCTH/INHA;

B) epeaMUHUPOBAHIE JISHIIMHA U Oi-KeTOITyTapara;

I') TUAPOKCHIIMPOBAHUE TPUITTAMUHA ¢ 00pa30BaHHEM CEpOTOHMHA;

1) MeTHIIMPOBAaHHE HOpapeHAIMHA B aJ[peHAIINH;

¢) OKHCJICHHE apTMHUHA B IUTPY/UTHH ¢ 00pa3oBaHueM okcuaa azora (NO).

2.B MCANIMHE UCITIOJIB3YIOTCA JICKAPCTBCHHBIC ITpCIapaThl, BIUAIONIINEC HA oOmMmeH
HYKJICOTHJIOB: OPOTAT KaJusl, HHO3HH (PUOOKCHH), S-propyparmit. Hanummre ux cTpyk-
TypHbIE POPMYIIBL. YKaXKHUTE, KAKHE METAOOTHMUECKUE ITYyTH OHU aKTHBHPYIOT WITH UHTH-
OUPYIOT, KaKUM JIe4eOHBIM JCHCTBHEM 00JIaIaloT.

TunoBoii BApHAHT TECTOBOI0 KOHTPOJISI
no teMe «O0OMeH aMUHOKHCJIOT, 0€JIKOB M HYKJIEHHOBBIX KHCJIOT

Hucmpykyus: 1py OTCYTCTBUM JOIOJIHUTEIBHBIX YKa3aHUI B BOIIPOCE TECTA BbI-
OeprTe OIMH BEpHBIN BapHaHT OTBETA.

1. BeiOepuTe Ha3BaHUE epMEHTa, KaTATH3UPYIOIIETO CISAYIONIYI0 PEaKIIHIO:
a) kapbamownidocharcuHTeTasa;
0) aprUHUHOCYKIIMHATCHHTETA3a;
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B) aprUHUHOCYKIIMHATINA3A;
I') apruHasa;
1) ypeasa.

2. YKaxuTe MpOoayKThl JeKapOOKCHIINPOBAHMS aMHUHOKHCIIOT:
a) HOBasi aMHHOKHCIIOTa M KETOKHUCIIOTA;

0) YIJIEKUCIIBIN Ta3 U BOJA;

B) HOBasi aMUHOKHCJIOTa U aMMHAK;

T') YIJIEKUCIIBINA ra3 U aMUH;

1) aMMHUaK ¥ BOJA.

3. Bribepute hepMeHT, KaTaau3upyrOIIUi OKUCIUTEIBHOE JIe3aMUHUPOBAHHUE aMHU-
HOKHCJIOT:

a) acmapraTamuHOTpaHchepasa;

0) ananuHaMuHOTpaHChepasa;

B) TITyTaMHHAa3a;

I') TIyTaMaTAEerHaporeHasa;

1) TIIyTamatekapOoKcuiasa.

4. Yrneponnsie ckenersl amuHokucnorsl ACIT u ACH npeBpamiarorcst B cyocTpar
nukina Kpebca okcanoarierar, mo3ToMy JaHHbIE aMUHOKHCIIOTHI HAa3bIBAIOT:

a) YCIIOBHO 3aMEHUMBIMU;

0) He3aMEHUMBIMH;

B) IIIOKOT€HHBIMH;

I') KETOr€HHBIMHU;

1) TIPOTENHOT €HHBIMH.

5. VkaxxuTte CBONCTBA MOYEBUHBI, JCNAIOIINE €€ HETOKCUYHOM:

a) CHJIbHOE OCHOBaHME, paCTBOPUMA B BOJIEC, JIETKO BBIBOIUTCS C MOYOM;

0) ciaboe OCHOBaHUE, PACTBOPHMA B BOJIE, JIETKO BBIBOAMTCS C MOYOM;

B) CHUJIbHOC OCHOBAHHKEC, paCTBOpHMaA B JIMIIUJAAX, JICTKO BbIBOJAUTCA C MO‘IOI>'I;
r) ci1aboe OCHOBaHHUE, pAaCTBOPUMA B JIMIKAX, HE BBIBOAUTCS C MOYOM;

1) cJiaboe OCHOBaHUE, PACTBOPHMA B BOJIC, HE BBIBOJUTCS C MOYOM.

6. Yuacrok monekynsl JIHK, xommuiementapubiii yaactky AAT'LLT, nmeer Bun:
a) AAT'LILT;
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6) TTAITY;
B) TTLIFAA;
r) HLIATYY;
n) TATLTY.

7. Kakas cBsi3b oOpasyercss Mexty 1ByMsi OoCcHOPHBIMU OCTATKAMHU B HYKJICOTH/IC:
a) MenTUAHAs;

0) hochoanrumpuHas;

B) pochommdupHas;

T') TUKO3UTHAS;

1) BOAOPOIHAS.

8. Kakue nporiecchl B OnocrHTE3€e OEKa TPOUCXOAST Ha dTAre TPAHCKPUTIIUH:
a) cOopka pruOOCOM ¥ CHHTE3 MOJUIICTITHIHON LICTIH;

0) cunte3 u co3peBanne MPHK;

B) B3aumozeiicteue TPHK ¢ aMmunokucnoroii;

I') MPUCOEINHEHUE HEOCITIKOBOTO KOMIIOHEHTA K ITOJUIICIITH/THOM 1IEIIH;

1) HUYero U3 MepeyrcIeHHOrO.

9. BecraBwre nportyiieHHble cioa (3 oTBera) B mpeioxkenue: «MoueBast KUcIoTa —

KOHEUHBIH NPOAYKT paclaja ... HyKJICOTUI0B, ... PACTBOPUMA B BOJIE U MOXKET 00pa3o-

BbIBATH ... B ITOYKAX».

10. Hanuimute Ha3BaHUs U HOMEpa Ki1accoB (pepMeHTOB (6 OTBETOB), KATAIU3UPYIO-

X peaxkiuu 1, 2 u 3:

3 S-AM
COOH COOH + M
| / | CH;NH, 3 CH;N-CH,
H—C—NH, —> HN—C—H —— CH,
| CH,OH CH,OH

3 S-AT



Paznen 6

PEI'YJIAIIMA METABOJIM3MA.
BUOXUMUSA KPOBU

1.1. Peryasinust MeTadom3ma

OOMeH BelecTB — eIMHBINA Tpotiecc. JIUIb B yueOHBIX IEIsIX METa00IU3M yrie-
BOJIOB, OEJIKOB, JTUIHJIOB MOYKHO paccMaTpuBarh IO OTIeNbHOCTH. OObeqHHSIOT (MH-
TETPUPYIOT) PA3TUIHBIC CTOPOHBI META00IM3MAa PETYIATOPHBIC CHCTEMBI: HEpBHAS, YH]IO-
KpUHHasl, IMMyHHasi. Bemyias ponb B peryisiiiuu Meradonu3Ma MpUHaIIIeKHUT dHI0-
KpHHHOﬁ CHUCTEME U 61/IOJ'IOI‘I/I‘ICCKI/I AKTUBHBIM BCIIECTBAM — I'OpMOHAM.

Hayxka, n3ydaromasi CMCTeMbl TOPMOHAJIBHOM PEryJIsIiE 00OMEHa BEHIeCTB U (pu3u-
OJIOTHYECKUX (PYHKIIMH OpraHu3Ma, HOCHT Ha3BaHUE 9HOOKpuHoao2uu. OHa MpecTaB-
JsieT co00i Kak (hyHIaMEHTAIBHYIO OMOIOTHYECKYIO, TAK ¥ KIIMHUYECKYIO JUCIUTIINHY.
CoBpeMeHHast SHIOKPUHOIOTUsT 0OPMHIIACH KAaK CAMOCTOSITEIbHAS AUCIUTLIINHA OKOJIO
100 ner nazan. CeromHs 3TO BEICOKOTEXHOIOTHYHAS U OypHO pa3BHBAIOIIASCS OTPACIb
OMOJIOTHH, KOTOpasi BIAJICET MOTHBIM KOMIUIEKCOM MOPQOIOTHYECKUX, XUMUYCCKUX,
OMOXMMHYECKHMX U MOJICKYISIPHO-TCHETHYECKUX METOIOB MCClie/loBaHMs. Pe3yiasraTom
ITUX I/ICC.He)IOBaHI/Iﬁ CIIYKUT IIOHUMAaHHEC (1)I/I3I/IOJ'IOFI/II/I U IMaTOJIOT U KEIIC3 BHyTpeHHeﬁ
CEKpEIHH, PACKPBITHE XUMUYECKOH CTPYKTYPBI U MEXaHU3MOB (DYHKITMOHUPOBAHUSI CO-
TCH 6I/IOJIOI‘I/I‘ICCKI/I AKTUBHBIX BCHICCTB, 4 TAKKE CHMHTE3 JICKAPCTBCHHBLIX ITpEIIapaToB
Ha UX OCHOBE.

W3ydast Kypc OMOXUMHH, MBI y)KE€ HEOJHOKPATHO CTATKUBAIMCH C pa3HOOOPa3HBIMU
MOJIEKYJIaMH, 00JIQIaFOIMH PETYISTOPHBIMEA CBOWCTBAMH U CITYKAIIIUMHU ISl TTepeia-
9 HHPOPMAIUH B )KHUBBIX CHCTEMax. TaKkue MOJIEKYIbI Ha3bIBAIOT UHDOPMOHAMU, VITH
CHUTI'HAJIbHBIMU MOJICKYJIaMH. Cpe):[I/I MMOCJICAHNX MOYXHO BBIACIUTD I'PYIITY, TPAJUITHUOHHO
OTHOCHMYIO T10 PsiTy WX OOIIMX CBOMCTB K TOPMOHAM.

6.1.1. 'opMoOHBI, OnIpeIeIeHUE MOHATHS U CBOMCTBA

Topmonbl — GUONOTUYECKU aKTHBHBIC BEIIECTBA, BbIpaOaThIBAEMbIC CIICIIHAIN3HU-
POBaHHBIMHU DHJIOKPHHHBIMH KJIETKAMH, CEKPETHPYEMBIC B KPOBb WIIH JINM(Y ¥ OKa3bI-
Barolye JieficTBHE HA CTPOeHNE M (QyHKIIMKM OpraHn3Ma BHE MECTa CBOET0 00pa30BaHMUSL.
IIpozopmon — GUONOrMYECKH HEAKTUBBIH MTPEIIIICCTBEHHUK TOPMOHA, TIPEBPAIIAOIIUIICS
B TOPMOH B PE3yJIbTaTe KaKUX-TM00 METAOOIMYCCKUX PEAKIIHi.

OcobeHHOCTH ACHCTBHSI TOPMOHOB!

1. Cunmes u cexpeyusi cneyuanuzupogannvimu Kiemkamu. CeroaHs 04EBHIHO,
YTO HOKPUHHYIO CHCTEMY COCTABIISIIOT HE TOBKO OOIIEU3BECTHBIC JKEIe3bl BHYTPEH-
Hel CCKpeLKKr, HO 1 OTACIBbHLIC KJICTKH, BHIACIAIOIINE B KPOBb CUT'HAJIbHBIC MOJICKYJIBI.
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Takre KJI€TKH eCcTh B COCTaBE OPTAaHOB JKEITYJOYHO-KHILIEUHOTO TPaKTa, MOo4YeK, Imeve-
HH, JIETKUX, CEPALA, KUPOBOW TKAHU U MMMYHHOW CUCTEMBI. Bce 3TH KIETKU IPUHSATO
00beMHATh B MU Y3HYIO TOPMOHATIBHYIO CHCTEMY.

2. Buvicoxas 6uonozuueckas axmugnocms. [OpMOHBI 00JIaIal0T Ype3BBIYAIHO BbI-
COKOI OMOJIOrMYeCcKOi aKTHBHOCTBIO M OOHAPY)KMBAIOTCS B OMOIOTHYECKUX JKUIKOCTSIX
B MHUKPO- , HAHO- U TMKOMOJISIPHBIX KOHIIEHTpanusx. [1o 3Toi nmpuurHe KonmndecTBeHHOe
OIpE/ICIICHHE TOPMOHOB B OMOJIOTMYECKUX JKUKOCTSX OCYIICCTBIISIETCS] BRICOKOUYBCT-
BUTEILHBIMU UMMYHOXUMHUYECKUMHU METOaMH (PaIHONMMYHOJIOTHYECKUM, UMMYHO-
(hepMEHTHBIM, UMMYHOXEMIIIOMUHECIIEHTBIM U JIp.).

3. Cneyughuunocmo Odeticmaust. Kaxxaplii TOpPMOH CIIOCOOCH OKa3bIBaTh MPUCYIIUH
TG €My CIeKTp Ouonorndeckux d(h(HEKToB U UL B TEX KIETKaX, KOTOpbIe 001a/1a-
IOT K HEMY CIeIU(QHUECKHUMHU PEIENTOpaMHu: Kiemrax-muuiensix. Kinetku, TunieHHbe
PELenTOPOB, HETYBCTBUTENBHBI K ACHCTBUIO TOPMOHA, TOPMOHOpe3ucTeHTHHI. Kak mpa-
BMJIO Y TOPMOHA UMEIOTCS OTIpe/IeJIeHHOE INIaBHOE U BTOpOCTeNeHHoe AericTBrud. Hampu-
Mep, ITIOKOKOPTUKOU/IBI — CTUMYJISITOPBI TTFOKOHEOTeHe3a, T0O0YHOE e CTBUE — TPOTH-
BOBOCTIAJINTENIbHBIE BEIIeCcTBA. Bcrpeuarores cutyalinu, KOrja HECKOIBKO TOPMOHOB
110 HEKOTOPOMY CBOEMY NEWCTBHIO OJHOHAIPABIECHHBI, HAIPUMep, KOPTU3O0J, apeHa-
JIVH, TIIFOKAroH MOBHIIIAIOT YPOBEHB caXapa KPOBH, HO Pa3IMUaroTCs 1Mo ApyruM 3 dek-
TaM, 4T0 U 00yCIIOBITMBAET HEITOBTOPUMYIO XapaKTEPUCTUKY Ka)XJ0To U3 HUX.

4. Jlucmanmuocmo Oelicmaus. YCIOBAEM OTHECEHUS BEIIECTBA K TOPMOHAM SIBJIS-
ercst Oka3zaHre OMOIOrMIECKOro ISHCTBHS BIAIM OT MEeCTa CBOEro (hOpMHUPOBAHHMS U TPaH-
CIIOPT KPOBBIO WM JUMGOH (eemorpunnoe Oeticmsue). ECu BEIIECTBO, CEKPETUPYSICH
9H/IOKPUHHOM KJIETKOU, OKa3bIBaeT AP PEKT, HE TOIBKO TPAHCIOPTUPYSCH KPOBBIO, HO H
TKAHEBOU KHJIKOCTBIO, TO TOBOPAT 00 u30Kpunnom Oeticmguu. Tak, MOMydeHbI J1aH-
HbIE 0 B3aHMHOM BITUSTHUU PA3JIMYHBIX TOPMOHOB Ha COCEAHME KJIETKH O/THOM SHJOKPHH-
HOI Kene3bl, HallpuMep, B3aMMOJICHCTBUE MEeXY KJIEeTKaMH OCTpoBKOB JlaHrepranca,
KJIETKaMH aJieHorunodu3a u KOpbl HaIIIOUeYHNKOB. YacTHBIN CiTydait H30KpUHHOTO JIeH-
CTBHSI TOPMOHOB — HEHPOKPHHHOE JICHCTBUE JIMOEPHHOB ¥ CTATHHOB TUIIOTAIaMYycCa.

BemectBa, He yI0BIETBOPSIONINE ITOMY YCIOBUIO, MOT'YT CUMTATHCS TOPMOHOIIO-
JOOHBIMH BelllecTBaMH (TOPMOHOUIAMH, ayTOKOMIAMH ):

a) «KJICTOUHBIC TOPMOHBI» JICHCTBYIOT Ha TY KJIETKY, B KOTOpOW 00pasyrorcs (aymo-
KpuHHoe Oelicmaue);

0) «TKaHEBbIE TOPMOHBI» JICHCTBYIOT Ha ONU3INEKAIUE KIETKU (napaxpunHoe
Jeticmaue), ecIr TOPMOH TIPH STOM HE MOMajgacT B MEKKIECTOUHYIO KUIIKOCTh, a TIepe-
JlaeTcs yepes3 IMIa3MoIeMMy COCEIHEN KIIETKH, TOBOPST O IOKCHAKPUHHOM JCHCTBUU.

5. Pecynupyemocms Oeticmeus. I opMOHaIIbHAS PETYIALUS TpeaHa3HayeHa Ul OlIl-
TUMAaJIBHOTO TPUCTIOCOOICHHST OpraHU3Ma K YCIIOBHSIM BHEIITHEH CPEJIbl, T03TOMY KOJIH-
YEeCTBO U CIIEKTP TOPMOHOB, HAXO/SIINXCS B KPOBHU M JIEHCTBYIOINX HA KIETKU-MHUIIIE-
HU B JJAHHBI MOMEHT, TIOJIBEPKEHBI Pa3HOOOPA3HBIM BIHMSHHUIM U UMEIOT OMOPUTMBI
Pa3JIMYHON NEpUOANYHOCTH. Perynsuusi ropMOHAIBHOIO JIEHCTBHSI MOXKET OCYILECTB-
JSThCA Ha BCEX dTanax uX mMeradboimm3Ma.
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6.1.2. Kitaccupukanuu ropMoHOB

B kypce 6moxumun Hanbornee ynoOHOH Ui HaC sIBIIsieTcsl Kiiaccu(PUKAIUS TOPMO-
HOB 10 XUMUYECKOU Npupooe:

1. BenkoBo-nenTuaHbIe: onuronentuabl (inoepunsl u ctatuabl, AKTI, A1l okcn-
TOIWH, TIIFOKAroH U J1p.), npocteie 6enku (mucynuH, CTT, TTPJ), rmkonporennst (JIT,
OCT, TTT).

2. [Tpon3BoIHBIC AMIHOKHCIIOT (KaTeXOIaMUHBI, THPEOH THBIC TOPMOHBI, MEITATOHHH ).

3. Crepouasbie (ITIFOKOKOPTUKOHIbI, MUHEPAJIOKOPTHUKOUIBI, aHIPOTE€HBI, 3CTpOre-
HBI, TECTAarcHBI).

Knaccudukanus mo XuMHUECKOH MPUPOJE yAadHa HE TOIBKO TEM, YTO TTO3BOJISIET
OJIHO3HAYHO OTHECTH KaJIbIii TOPMOH K OIPEICICHHOM IPYIIIE, HO ¥ TEM, YTO XUMHUYeC-
Kasi IPUPO/Ia TOPMOHA TPEONPEACISET OCOOCHHOCTH €ro OMOIOTHYECKOTO JCHCTBHSI
(TpaHCIIOPT KPOBBIO, B3aUMOJICHCTBHUE C PELICITOPAMH).

Kpome Toro, ropMoHbI KiaccuGUIUpPyIOT:

— no mecmy obpazosanus (TOPMOHBI THIIOTaNaMmyca, runodusa, snudusa, MKUTO-
BUJTHOM, MTapaIuTOBHIHBIX,, TIOJDKEITYIOYHON H ITOJIOBBIX JKelle3, HAATMOYCHHUKOB).

— no @usuonocuueckum @ynxyusm (pEryiIsTopbl YrIeBOIHOTO, OSIKOBOrO, JIH-
IHIHOT'0, BOJIHO-COJIEBOT0, KaJIbIHi-(h0c(hOPHOI0 0OMEHOB, PENPOAYKTUBHBIX (DYHKIIAN
1 QYHKIUH nepruepruuecKuX SHIOKPHHHBIX KEIe3).

Ilo mexanuzmam peyenyuu Kiemrkamu-MUmeHAMY Pa3lIndaioT TOPMOHBI:

— JIeHCTBYIOIME Ha MEMOpaHHbIE pelenTopbl (OCNKOBbIEC, MPOU3BOIHBIC AMHHO-
KHCJIOT);

— Ha BHYTPUKJIETOYHBIEC PELENTOPHI (CTEPOUIHBIE);

— Ha o0a TUIa PELEnTOPOB (TUPEOUTHBIC).

IHlpunyunet opeanuzayuu HeiPoOIHOOKPUHHOI CUCHIEMbL

1. Uepapxuunocmo. B 2HIOKPUHHON CHUCTEME CYIICCTBYIOT HECKOJIBKO YPOBHEU
peryisiuu:

a) Kopa OONBIIHX MOTYIIAPHH TOJIOBHOIO MO3Ta;

0) MOIKOPKOBBIE CTPYKTYPHI;

B) TUIIOTAJIaAMYC;

T) TUIO(U3;

1) IepuQepruecKre YHI0OKPUHHBIE )KeNe3bl;

€) KJIeTKH-MUIIEHN (PEelenTopsl U MOCTPEIeNnTOPHbIe MEXaHU3MBI Tepejadll CHr-
Hama).

CoBpeMeHHas 3HI0KPHHOIOT U MPe/IoaraeT Haln4yre B OpraHu3Me TpeX B3auMo-
JISMCTBYIOIIMX PErYISTOPHBIX CUCTEM: HEPBHOM, SHIOKPUHHOM 1 UMMYHHOU. B3aumoseii-
CTBHE HEPBHOMU, YHJOKPUHHON M UMMYHHOUH CHCTEM MOYKHO ITPEACTaBUTH cXeMoii (puc. 29).

CornacHo 3TOW cxeme Jiro0asi KleTKa-MUIIeHb (KieTka-3Q(eKTop) moaBepKeHa
BIIMSHUIO PETYIATOPHBIX MOJNEKY KaKIO0W U3 TPEX CUCTEM.

2. Kackaonoe ycunenue cuenana u nanuyue npo8ooOHUKO8 Oelicmeus cOPpMOHA:
KaK/IbIi [TOCJIEAYIOMI YPOBEHb B HEPAPXUU TOPMOHAJIBHON PEryJIsILIMM yCUIIUBAET I1e-
penaBaeMblii curHaI OJlaroaapsi yBETMYEHUIO POTYKIIMK OHOJIOTHYECKH aKTHBHBIX Be-
IIECTB B TEOMETPUUECKON MPOrPECCHH Ha CIEAYIOIIEM YPOBHE HepapXuu.
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Hapymienne romeocrasa

HepsHas HelipocekperopHas AHTUT€HNIPE3EHTUPYIOLIAsl
KJIETKA KJIETKA KJIETKa
Menauartop Heiiporopmon AHTHUTEH
HepsHas OHJOKpUHHAS
p FIOKP Jlumdouut
KJIETKA KJIETKa
Menunatop I'opmon VIMMyHOTI100yn11uH

n auMQouuT

Kunerka-adpdexrop

Puc. 29. BzaumogpeiicTBre HepBHOMN, SHAOKPUHHON 1 UMM YHHOU CUCTEM
B peryisaimu romeocrasa [cMm.: 3, ¢. 219]

3. Camopezynayus no npuHyuny noJa0ICUMeNIbHOU NPAMOU U OMPUYANETbHOU
obpamnoil ceazu. [MnoranaMmyc CTUMYIHAPYET CEKPEIMIO TPOITHBIX TOPMOHOB T'HITO(DH-
3a, KOTOpBIC, B CBOIO OUepEllb, CTUMYJIMPYIOT CEKPELIUI0 TOPMOHOB TIepuhepHUSCKUMU
SHIOKPUHHBIMH JKEJIe3aMH — MOJIOKHUTEIbHBIC TPSAMBIC CBsI3U. [ OpMOHBI nepudepryec-
KHX SHIOKPHHHBIX JKEJI€3 TOPMO3ST CEKPEIMIO TPOITHBIX TOPMOHOB TUIodu3a 1 Jnuoe-
PHUHOB TUIIOTajlaMyca — OTpHIlaTeIbHas 00paTHAs CBSI3b.

6.1.3. DTtanbl MeTabo1M3Ma TOPMOHOB

1. buocuHTe3 U XpaHEHHE.

BenkoBbIe TOpMOHBI CHHTE3UPYIOTCS Ha TIOTIUPUOOCOMAax CHavasa B BUJE Ipe-, po-
Y IPOrOPMOHOB, KOTOPBIE ISTOHUPYIOTCS B 9HAOKPUHHON KJIeTKe. | OpMOHBI — TPOM3BOI-
HbIC aMUHOKHCIIOT ((peHUIaIanHa, THPO3UHA, TPUITO(PaHA) — CHHTE3UPYIOTCS C TIOMOIIIBIO
crieupuIecKux GepMEeHTHBIX cucTeM. [IpeecTBeHHUKOM CHHTE3a CTEpOUTHBIX TOP-
MOHOB CITY’KUT XOJIECTEPHH, B JIAJIbHEHIINX MPEBPAIICHHIX KOTOPOTO YYacTBYIOT (ep-
MEHTBI MHKPOCOMAJIBHOTO OKHCIICHUSI MEMOpaH IJIaJIKON HI0MIa3MaTHIYeCKOH CeTH.

2. AKTUBAIHS U CEKPEITHSL.

Kaxxnas sHmokprHHAs KJIETKa UMEET OMpENEeNIeHHBINH 3arac TOPMOHA B BE3UKYIIax
anmapara ['onbpku (CEeKPEeTOPHBIX IpaHylax), 0 Mepe MOCTYIICHHS PEryIsaTOPHBIX
CTUMYJIOB PO CXOANT DK30IIMTO3 U BHIXOJI TOPMOHOB B KpoBb. [locTyrnenne ropmMmona
B KPOBb B 3TOM CJIy4ae OCYIIECTBIIACTCS UMITYJIBCHO, YTO OTPAXkKAETCs B CyIIECTBOBA-
HUU OMOPUTMOB FOPMOHAILHOM CEPKEIINU Pa3IMIHON IEPHOANYHOCTH. Pexke TOpMOHBI
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MOCTYMAIOT B KPOBOTOK ITyTeM MpocToii inddy3un. B aToM ciryyae ckopocTh UX ceKpe-
WU ONPEJEISIeTCs] HHTEHCHBHOCTBIO KPOBOTOKA B JKele3e.

3. Tpa"COpT KPOBKIO.

TpancropT rOpMOHOB KPOBBIO OCYIIIECTBIISIETCS JINOO0 B CBOOOTHOM BH/IE (PACTBOPH-
MbIe Oekn), 100 B CBSA3aHHOM C OeJIKaMH MJIM (DOPMEHHBIMHU 3JIeMEHTaMU (CTEPOUI-
HBIC M THPEOUIHBIC). Paznnyaror crierudpuyaeckue (THPOKCHHCBS3BIBAIONINH T100YIINH,
TPAHCKOPTHH, OCIIOK, CBS3BIBAIOIINI MOJOBBIE CTEPOHIbI) U Hecnenududeckue (anboy-
MUH H [TPpeaIbOYMIH ) CBSI3bIBAIOLIHE OCTKH KPOBH. AKTUBHOCTB MOCIIEIHUX CYILIECTBEHHO
Hke. Opakiins cBOOOTHOr0 rOPMOHA KPOBH O00BIYHO He mpeBbimiaer 1 % ot obrero
KOJIMYECTBA, HO MMCHHO OHa SIBJISICTCS OMOJIOTMYECKH aKTUBHOW. Mex 1y cBOOOIHOM
Y CBSI3AaHHOM (paKIUsIMH TOPMOHOB yCTaHABIUBACTCSI IMHAMUYECKOE paBHOBecHe. bro-
JIOTHYECKOE 3HAYCHUE CBSI3bIBAHUS TOPMOHA B KPOBH 3aKIIIOYACTCS B MPEIOXPAHCHUH
ero OT pa3pylIeHHsI MpoTea3aMu, JO3UPOBAHHK ropMoHaibHOro dhdekra (OydhepHas
(byHKIHs OeNka) v ISMOHNPOBAaHUY TOPMOHOB.

4. Penerius u Ouonorunueckuii 3G Qexr.

XapaKTepruCTHKA TUIIOB PELENTOPOB U MOCTPELENTOPHBIX MEXaHU3MOB MTOIPOOHO
JlaHa HIKeE.

[Ipu BceM MHOT000pa3uu gusuoiocuueckux 3¢p@exnos y TOPMOHOB IIPUHSTO BbI-
JICTSITh CIEAYIOIINE TPYIIIIBL:

a) MeTaboINYeCKUe: BIMSIHUE HA MPOIecCchl 0OMEHa BEIECTB;

0) MmopdoreHernyeckue (HopMaTUBHBIC): CTUMYIISIIS ICJICHUS KJICTOK, pocTa U JAud-
(hepeHIIMPOBKH TKAHEH U OPTaHOB;

B) KMHETHYECKHE (TTYCKOBBIE): BHI3BIBAIOIIIEE OMPEACICHHYIO JIESTENbHOCTh A (eK-
TOPOB, HATIPHMED, TPOITHBIX TOPMOHOB a/ICHOrUNIO(MH3a;

I') KOPPUTHPYIOIIHE: U3MEHSIOIINE MHTEHCHBHOCTD (DU3HOIOTUYECKUX MTPOIIECCOB,
KOTOpbIE MOT'YT OCYILECTBISTHCS U Oe3 TOPMOHA.

5. NHakTUBaIMs U BBIBEJICHHE.

Hwu ouH ropMoH He JelicTBYeT OECKOHEUHO JIONTO0, CYIIECTBYIOT CHCTEMBI UX HHAK-
THUBAIUH, KOTOPBIE MPEICTABICHBI ()EPMEHTHBIMU CHCTEMaMH MEUYeHH (MUKPOCOMAIIb-
Hoe okucienne u koupiorarus ¢ DADOC, V/IOI'K, rmunmaom). [ledens BeIaeaseT MeTa-
OO THI TOPMOHOB B KE4b JIJISl TANbHEHINEH YKCKPEHU ¢ KAJIOM U KPOBBIO, OTKYy/a
OHU DKCKPETHPYIOTCS TIOYKaMHU ¢ MOYOH. [lenTuHbIe TOPMOHBI MOTYT pa3pylIaTbes
B TIOYKAaX MPH ITOMOIIH ITpoTeas (Harpumep, HHCYIHHA3a) Ha OTACIbHbIC aMUHOKHCIIO-
Th1. He 60mee 10 % mupKyaIupyomyx TOpMOHOB BBIBOJISITCS U3 OpraHU3Ma B HEU3MEHEH-
HOM BHJie. OCHOBHOH ITyTh BBIBEJICHUSI TOPMOHOB M MX METa0OJIUTOB — C MOYOM M Ka-
JIOM, MEHEe 3HaYMMAasi SKCKPEIUs — C TIOTOM, CIIFOHOW, MOJIOKOM.

6.1.4. Penentopbl U MeXaHU3M /JeliCTBUSI TOPMOHOB

Penienirop — Makpomoriekysa, criocoOHast crieliuGpuIecKy B3auMoIeHCTBOBATh C Orpa-
HUYECHHBIM HA0OPOM OMOJIOTMYECKH aKTHBHBIX BEIECTB M TPAaHC(HOPMHUPOBATH CUTHAI
00 3TOM B3aMMOJICHCTBUU B CIICIU(DUUCCKUIN KIICTOUHBIH OTBET.

[To XxuMuYecKkoMy CTPOEHHIO BCE M3BECTHBIE PELETITOPHI ABJSAIOTCS OETKaMHu ¢ MO-
JIeKyJSIpHON Maccoi B coTHH kJ{a. O0s3aTenbHBIM KOMITOHEHTOM PEIENTOpa SBISIETCS
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TpaHCMEeMOpaHHBIH MPOHUKAIOIINHA OeNoK, UMetoIunii 1, 4 v 7 Takux «rerenby. [Ipak-
TUYECKH BCE PELENITOPHI 00pa3yoT YSTBEPTHUHYIO CTPYKTYPY ¢ MeMOpaHHbIMH (Gocho-
JUTIHIAMU, YTIIEBOJIAMH, HOHAMU METAaJIJIOB.

B3anmonelicTBiE TOPMOHA C PELENITOPOM MTPOUCXOAMT 10 MIPUHIIUITY CTPYKTYPHOU
KOMIUIEMEHTAPHOCTH M HAlIOMMHAET B3aUMOJICHCTBHIE (hepMEHTa C CyOCTpaToOM ¢ 00pa3o-
BaHUEM TOPMOH-PELENITOPHOTO KOMILIIEKca. B 9ToM mpoliecce urparoT polib pa3indHbIe
(GynxuronansHeie rpynmnsl amuHokucaor (COOH, NH,, SH, OH, uMua30bHbIE KOJb-
11a TUCTHJIMHA), OHAKO PELECIITOPBI OTJINYAIOTCS OOJIBIIUM CPOACTBOM (A (PUHHOCTHIO)
K TOpMOHaM, ueM (hepMeHTHI K cyOcTpaTaM. Bernen 3a cBsi3piBaHHEM FOPMOHA € pacIo-
3HAIOIIMM JIOMEHOM PEleNTopa MPOUCXOIUT KOH(POPMAaIMOHHAsS TIepecTpoiKa ero d¢-
(eKTOpHOTO JOMEHa, 00eCcTIeYHBAIONIAs aKTUBAIIMIO TOCTPELENTOPHBIX MTyTEH pealu-
3allii TOpMOHaIIbHOTO curHauta. KonndecTBeHHoM Mepoii ah pruHHOCTH perenTopa ciy-
JKUT KOHCTaHTa JIMCCOLIMAIIH TOPMOH-PEIIENTOPHOro Komrutiekea. CTpyKTypa U CBOMCTBa
PELEeNTOPOB TEHETHYECKH JIETEPMUHHPOBAHBI, HO KOJIMYECTBO UX B KJIIETKE MOXKET
W3MCHSThHCS.

OCHOBHBIE CBOWCTBA PEIENTOPHBIX CUCTEM MPOBEACHUSI U YCHIICHHSI CUTHANA:

1. Bricokast 9yBCTBUTENBHOCTD PEIEIITOPOB 32 CUET MEXaHU3MOB KaCKaJIHOI'O YCH-
JICHUsI CUTHAJIA.

2. Hannume «pe3epBa» peLenTOpOB — MAKCUMAJIbHBIA KIETOYHBIA OTBET MOXKET
HAOJIOAThCS M IPH HE3HAYMTEITEHOM YHCIIE CBI3aHHBIX C TOPMOHOM perenTopoB. B ¢u-
3MOJIOTHYECKHUX YCIOBHSX KOJHMUYECTBO PEIENTOPOB K PA3IMYHBIM TOPMOHAM KOJIeOIeT-
cst o1 500 mo 30 000 Ha omHY KIETKY-MHIIIEHB, IPUYEM BO B3aUMOJCHCTBUU C TOPMO-
HOM HaxoJuTcs He Oonee 5 % OT MX KOIHYecTBa.

3. Ajanranus perenTopoB K MEHSIOMICHCS] KOHIICHTPAIIMA TOPMOHA B MUKPOOKPY-
KeHUU: crudicarowas (down) u nosviiuarowas (up) peryisius oI ISHCTBUEM TOPMO-
Ha. Aantanueil K CHUKEHHOW KOHIICHTPAI[MU TOPMOHa siBIsieTcst 9 heKT kracmepu3sa-
Yuu PErernTopoB — COOMpPaHHUE UX B OJIHOM MECTE, OBBIIICHNE IIJIOTHOCTH HA SAMHUILY
TUTOIIAM MeMOpaHbl. AKTHBHOCTh TOPMOH-PEIENITOPHOTO B3aUMOJICHCTBHS 3aBUCUT
TaK)Ke ¥ OT MUKPOOKPYXKEHUS pelientopa B MeMOpaHe U ee MUKPOBSI3KOCTH.

3avacTyro AJs MPOSIBIICHUSI UM YCHUIIeHUs1 Ononorudeckoro dddekra ropMona He-
00X0/IMMa XUMHUYECKasi MOIU(pHUKAIIHSI €ro Ha YPOBHE KJIETKU-MHUIICHH (TIpeBpaIieHue
TUPOKCHHA B TPUHOJITHUPOHUH, TECTOCTPOHA — B 5-0L~TUTUPOTECTOCTEPOH ).

Bropuunble MecceHKepbl — BHY TPHKIJICTOYHBIE MOJICKYITBI, OCYIIIECTBISIOIINE CO-
MPSDKEHHE PEIeNTOPOB ¢ BHYTPHUKIICTOUHBIMU D pekTopamu (pepMeHTaMH, HOHHBIMH
KaHaJIaMu, TCHOMOM).

BHyTpHUKIIETOUHBIE CHCTEMBI MTEPEIaul TOPMOHAIBHOTO CHTHANA:

1. Cucrema NUKIMYECKIX HYKICOTHIOB.

2. Cucrema nHO3UTONTpUGOChATa U AUALMITIIHIICPOIIA.

3. Cucrema THPO3WHKHHA3KI ¥ THPO3UH(DochaTasbl.

4. CucremMa KaJbITusl.

5. Cucrema 31K03aHOHIOB.
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6.2. buoxuMusi KpoBu

3HaueHHEe OMOXUMUYCCKUX UCCIICAOBAaHUI JJI1 COBPEMEHHOM MEIUIIMHCKOM MpaK-
THUKH TPYIHO TepeorieHnTb. OHM UCTIONB3YIOTCS JUIA TOCTAaHOBKH JAMAarHo3a, KOHTPOJIs
3G GEKTUBHOCTH JICUCHHUS U BBISIBIICHHS TTOOOYHBIX 3(p(ekToB Tepanuu, MOHUTOPUHTA
KOHLIGHTpAIINH JIEKAPCTBEHHBIX IperapaToB. B moBcenHeBHOM paboTe Bpaya MOCTOSH-
HO BO3HUKAET HEOOXOJMMOCTh CPABHEHUSI PE3YJIBTATOB OMOXMMHYECKHX UCCIISIOBAHMIH
C BETMYMHAMHU, IPUHATHIMU 32 HOpMY. B cOBpeMeHHON MequIMHe Yalie MCIOoNb3yIoT
TEpPMUH «pedepeHCHbIC HHTEPBAIBD) 1a00PATOPHBIX MMOKA3aTeNleiH. DTO MOTYePKUBACT,
YTO HOpMa — MOHSTHE CTATHCTUYECKOE: B TIPENENIbl HOPMBI (peepeHCHOro HHTEpBaa)
JIOJKHBI YKIIAIBIBATHCS 3HAUEHUS JAHHOTO MoKazatens y 95 % 3710poBBIX JHI] U3 T10-
MYJISIAN, TOTBKO 5 % 370pOBBIX OyAyT UMETh 3HAYEHHUS MTOoKa3aTess BHE yKa3aHHO-
ro auamnasona). Jlaneko He KakJ0e U3MEHEHHE J1TA00paTOPHOTo MOKa3aTeis yKa3blBaeT
Ha Ooe3nb. /1151 1ab0paTOpHBIX MOKa3aTenel XxapakTepHbl 3 BUJla BapHaluy (M3MEHYH-
BOCTH CO BpeMeHeM): Ouosornyeckas (CBs3aHa ¥ U3MEHEHUSIMH MTOKa3aTens y 3J10po-
BBIX JIUII B T€YEHUE CYTOK, CE30HOB T0/ia U T. I1.), aHATIUTHYECKas (CBA3aHa C TOTPer-
HOCTSIMH ITPOIIEYPhl aHaJKM3a) U TaToJIoTHYecKas (CBsi3aHa ¢ BIMSHUEM OOJIC3HH).

Oramnbl 1a00paTOPHOTO HCCICIOBAHUS:

1) npeaHanuTHYECKUH (BKIIIOYAET MOJArOTOBKY IallMEHTa, MPOLEnypy 3abopa, 10-
CTaBKy B J1a00OpaTOpHIO U MOJATOTOBKY IPOOBI K aHATU3Y — OTIENCHNE TUIa3Mbl U T. 11.).
VIMeHHO Ha ATOM dTare COBEPIIACTCS OCHOBHOE KOIMYECTBO OIIMOOK, MCKaXaroInuX
pe3ynbTaT aHaJIN3a;

2) COOCTBEHHO aHAJIH3;

3) uHTepIpeTanrs MOIyYeHHbBIX PE3YJIbTaTOB BPAdOM.

Matepua a1t OHOXMMHYECKUX UCCIICIOBaHUI: KpOBb U ee ppakiuu (95 % cinyda-
€B), MO4a, CJIIOHA, CJIe3a, KEJTYIOYHBIN COK, TyOJeHAbHOE COEPKUMOE, JKeIyb, Kal,
criepMma, BBITIOTHI (TPaHCCYAAThl) U BOCHAIUTENIBHBIE SKCCYIAThl U3 CEPO3HBIX MOJI0C-
Teil u T. 1. Takke BO3MOXKHO OIpeziesIeHHE psiia BEIIECTB B HOT'TAX, BOJIOCAaX, OUOIICHIA-
HOM MaTepuare.

HeobxomumMo MOMHUTB, YTO KOHIIEHTPAIIMS JTI000TO COCTMHEHHS B KPOBH OIpesie-
JIieTcsi AByMs MPOTHUBOIMOIOKHBIMH MPOIIECCaMU: MOCTYIUIEHHEM B KPOBB U3 KIJIETOK
OpraHu3Ma MJIM U3BHE U BBIBEJCHHEM M3 HEe BCEMH BO3MOXXHBIMH ITyTsiMH. B Tabmn. 10
CYMMHUPOBAHBI JJAHHBIC O BAKHEHIINX TTOKA3aTeIsIX OMOXUMHUYECKOTO aHalln3a KPOBH,
MIPUMEHSIEMBIX B MEAUIIMHCKOM MpaKTHKE.

ABTOMaTHUYECKHE OMOXVMUYECKHE aHAITM3aTOPbI — HEOTheMJIeMasi COCTaBHAs 4acTh
COBPEMEHHOW KITMHUYECKOH OMOXUMHIYecKoi taboparopun. TpaauinoHHbIH (PydHOI)
METOJ aHanm3a 0a3upyercsi Ha HEMOCPEICTBEHHOM y4acTHH JabopaHTa Ha BCEX JTa-
nax rnpoiiecca: B3sTHU OMOIOTHYECKOro MaTepraia, Habope U CMEIIMBAHUU PEaKTH-
BOB, HHKYOAIIUH1, PETUCTPAIH PE3yIIETaTOB M3MEPEHHI 1 pacyeTe KOHIICHTPAIIUH OIpe-
nensieMoro Beriectsa. [Ipu 3ToM na)ke He3HAUNTENbHbBIE OTKJIOHEHHS B YCIOBUSIX BBI-
MOJTHEHMSI aHAJIN3a, HEU30eKHO BOSHUKAIOIIME P 00pa0bOTKe OOJBIIOrO KOJTHYECTBA
po0, CIIOCOOHBI CYIIECTBEHHO NCKa3UTh KOHEUHBIN Pe3ylbTaT aHaIH3a.

ABTOMaTH3aIHs OOJNBIIMHCTBA ITAIIOB IIPOLIEcca MPUBOUT K CTAHIAPTH3AIMU BCer
MPOIIeyPhl aHAJIM3a, JieJlacT BBITIOIHEHHUE UCCIieoBaHus 0ojiee OBICTPBIM U TOYHBIM,
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Ta6auma 10

HeKOTOp])Ie OnoxuMHUecKHe MoKa3aTe N KpoOBH

ITokaszarens

Pedepencublit
UHTEpBAJI JIA IJIa3Mbl
(CBIBOPOTKH) KPOBH

JluarHocruueckoe 3HaYCHUE

IToBbItIcHHE

ITonuxenue

I'moko3a

3,3-6,1 MMOB/1

VY 310poBBIX JUIl HaOIOAAET-
cs 1ociie eapl. B maTonorun —
IIpU caxapHOM jauadere, Turep-
MPOJYKIIMH KOHTPHHCYISPHBIX
TOPMOHOB

VY 3710pOBBIX JIULL HAOIIO-
JlaeTcsl MPH TOJONAHUM,
W3HYPHUTENBHON (hu3nuec-
Koil pabore. B maroio-
T'HY — IPU U30BITKE HHCY-
JMHA U IeUIMTE KOHTP-
HHCYJISIPHBIX TOPMOHOB,
HEl0CTaTOYHOCTH (YyHK-
LM TICYCHH M MOYEK

XonecTepuH

3,5-5,0 MMOB/1

Y 310pOBBIX JIML] 3aBUCHUT OT Xa-
pakTepa nuranus. IloBbleHne
KOHLIEHTPAaLMK XOJECTEPHHA —
oUH U3 (haKTOPOB pHUCKa aTe-
pockneposa. MoxeT Habm10-
JIaThCs PU NATOJIOTUU TIEUEHH,
[I0YEK, TUIIOTUPEO3E

[Ipu runeprupeose, TsoKe-
JIOW IIEYECHOYHOMN HeH0-
CTaTOYHOCTH

Tpurnuuepuast

Jo 1,7 mmons/n

v 3J0POBLIX JIUI] 3aBUCHUT OT Xa-
paKTepa NUTaHUA. rI/Il'[eprI/[-
mmuepuaeMus — OJUH 13 (1)3.1(-
TOPOB PUCKA aTCPOCKIICPO3a

Hewu3ssectHO

MoueBuHa

2,5-8,3 MMOJIB/1I

ITpu n30bITKE O€NKa B MUTAHUU
WIN YCUJIEHHOM pacnaje coOcT-
BEHHBIX OenkoB. Yaie Bcero —
[IPU3HAK CHIDKEHUs a30TBble-
JIUTENbHON (PyHKIMYM HoYeK (1o-
YEYHOW HEI0CTaTOYHOCTH)

®dusunonornyHo npu Oe-
pemeHHOoCcTH. Xapakrep-
HO JUTS TSDKEJION [EYeHOY-
HOH HEJOCTaTOYHOCTH

Kpearunun

60—100 MKMOIB/T

IlokasaTenb 3aBUCUT OT MbIIIICY-
HOM Macchl. B maTonoruu — rias-
HBIH 1a00paTOPHBINA Mapamerp
OIICHKH a30TBBIJICIUTEIbHON
(YHKIIUU T0YEK, MOBBIIIACTCS
NpyU NOYEYHOU HEZOCTATOU-
HOCTH

Hewu3ssectHO

bunnpy6un

5-20,5 MKMOJIB/JI

DU3HOIIOTHYHO TSI HOBOPOXK-
JICHHBIX Ha |-fl Henesne KU3HM.
B narosnoruu cBsizaHo ¢ H30BITOY-
HBIM paspylieHHeM rema (re-
MOJIM3 3PUTPOLUTOB), Hapyllle-
HUEM YTWIHM3alMK OWInpyou-
Ha [CYCHBIO WM NPEISTCTBUEM
JUISL OTTOKA XKETYH B KUIICYHUK
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OkoHnyanue Tabdbm 10

ITokaszarens

Pedepencubrit
UHTEpBAJI JIA IJIa3Mbl
(CBIBOPOTKH) KPOBH

JluarHocru4eckoe 3HaYCHUE

IToBbItcHHE

ITonuxenue

OO0muit 0emok

65-85 r/n
B CBIBOPOTKE KpOBH,
67-89 r/n
B ILIa3Me KPOBU

XapaxkTepHO Isi TEeMOKOHIICHT-
panuH (CrymieHue KpoBH BCIC-
cTBHEe 00e3BOXHMBaHUs). MHOr-
Ja HaOmroaeTcsl py BocHae-
HHU WU CBSI3aHO C IPOJYKIUCH
AQHOMAaJIbHBIX OEJIKOB OIyXOJsi-
MH KPOBETBOPHOH TKaHH (MHe-

3aKOHOMEPHO MPH TOJIO-
nanuu. [Ipu matomoruu
CBSI3aHO C WHTECHCHUBHBIM
kaTabonau3MoM OenKOB
(TpaBMBI, 0KOTH), MOTE-
peii 6enka ¢ Movoii (Hed-
POTHYECKUH CHHIPOM),

JIOMHasi O0JIE3Hb) HapyLIEHUEM IepeBapu-
BaHUs OCIIKOB M BCACHI-

BaHWA aMHHOKHCIIOT

MoueBas 220-380 MKMOJIB/T HeussectHo

Kucjiora

CBsi3aHO ¢ M30BITKOM ITYpHUHOB
B nutanuu. HaGnronaercs y
MPEAPACTIONOKEHHBIX JIUI] TIPU
noaarpe

3HAYMTEIBHO CHUYKACT 3aTpaThl PEAKTHMBOB M OMOJIOTHYECKOr0 MaTephaia. YIpasie-
HuUe paboTol OMOXMMHYECKOT0 aBTOMATHYECKOI0 aHATH3aTOpa OCYILECTBIISICTCS] KOMITbEO-
TEPOM C COOTBETCTBYIOIIUM IMPOrPaMMHBIM oOecricueHreM. BhllyckaeMble ITPOMBIIII-
JICHHOCTBIO COBPEMEHHbBIC HA0OPHI PEAKTUBOB IS ONIPEICIICHUS ITapaMETPOB OMOIOT |-
YECKUX YKUKOCTEH YesloBeKa aJanTHPOBaHbl K MCIOIb30BAaHHIO B aBTOMATHYECKHX
aHanmu3atopax. lIpenmyIiecTBoM aHanu3aTopa SBISETCS BOZMOXKHOCTH OIpeeseHHs
B OJTHOH ITpo0e OHOIOrnuecKoi )KuaAKocTH 10 2040 pa3nuvHbIX MapaMeTpoB (KOHIEHT-
paruii BEIeCTB, aKTUBHOCTH (PepMEHTOB U T. 11.). COBpeMEHHbIC aBTOMAaTUYECKUE OUO-
XUMHYECKUE aHAIM3aTOPBI CIIOCOOHBI BBITTOJHATH 110 800 1 OoJiee UccaeI0BaHui B Yac,
YTO TO3BOJISICT B TCUCHHUE pabOUYEro JHS MPOBECTH Pa3BEPHYTHI OMOXUMHUUYCCKHUI aHa-
JIU3 KPOBU HECKOJIBKUX COTEH MAI[MCHTOB.

B ocHOBe pabOTHI OMOXMMHUYECKMX aHATH3aTOPOB JICKHUT METOJT (DOTOAIEKTPOKOIO-
puMeTpun. DoToANEKTPOKOIOpUMETPUS (OT Tped. photos — CBET, NaT. color — 1BET) —
METOJI ONPE/ICIICHUS KOHIICHTPAI[MK OKPAIIICHHBIX PACTBOPOB, OCHOBAHHBIN Ha 3aKOHE
ceronoromieHus byrepa — JlambOepra — bepa:

E=lg[L=8><l><c,
0
e £ — ontuyeckas MIIOTHOCTh (9KCTUHKIUSA) pacTBOpa; [ U [, — AHTEHCUBHOCTH CBETA,
MPOLIEIIIET0 Yepe3 pacTBOP U MAJAIOIIEr0 Ha PACTBOP COOTBETCTBEHHO; € — KO UIH-
CHT IOTaIIeHus; [ — TONIIMHA CII0S PacTBOpA, CM; ¢ — KOHIIGHTPALUS pacTBOPA, MOJIb/JI.
Koaddunuent noramenus sisisercs K03 GUIIMEHTOM TPOMOPIIHOHATBHOCTH ¥ TIOKa3bl-
BAeT, KaKasl JI0JIs CBETOBOTO ITOTOKA MOIVIONMIAETCs JAaHHBIM PACTBOPOM TOMIIMHOM 1 cM.
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[TpeoOpa3oBaB gaHHOE ypaBHEHHE, MOMTYYHM (OPMYITY

E

C= .
ex/

Taxum 00pazomM, U3MEPUB € TOMOIIBIO (POTOITEKTPOKOTIOPUMETPA BETMYNHY OTITH-
YeCKOH TUIOTHOCTH PacTBOPa C M3BECTHBIM KOA(P(PHUIIMEHTOM MOTaIlIeHHUsI, TOMEIICHHOTO
B IIPO3PavHYIO KIOBETY HW3BECTHOM TOJIIUHBI, MBI MOXXEM OITPEACINUTL €0 KOHLICHTPAaIlHUIO.

[MpunimnuansHas cxema (HOTOITEKTPOKOTIOPUMETPA BKIIFOUACT HECKOIBKO 00s13a-
TEIbHBIX JIeMeHTOB (puc. 30).

a o 6 2

Puc. 30. [IpuanunuanbHast cxema (hOoTO3IECKTPOKOIOPUMETPA:

a — UCTOYHHUK CBETa — JIaMIla HAKaJMBAHHS WJIHM YIbTpaUOJETOBas Jamia; O — CBETO(GUIBTP — CTEKJIO

OIPeIeJICHHOr0 [{BEeTa, MPOMYCKAOIIEr0 MOHOXPOMAaTHIECKU CBET; 6 — CTEKJISIHHAsI KIOBETa C HUCCIeaye-

MBIM PacTBOPOM,; 2 — (bOTO3JTeMeHT JJIA pETUCTpAllM UHTEHCUBHOCTU CBETOBOI'O IMMOTOKA, IMMPOMICAIIECTO
yepe3 pacTBoOp

Jliist onipenienienust 1, B TaHHOM ClTydae UCIOMb3yeTCst pACTBOP CPABHEHHSI, KOHIICH-
Tpauus OIpeneNseMoro BemecTBa B KOTOPOM paBHa HyIro. [l nmepeBona eIuHULL OIl-
THUYECKON IIIOTHOCTH (SKCTI/IHKHI/II/I) B CAVMHUIIBI KOHICHTPAIUU IMPOBOAAT U3MCPCHHUE
SKCTUHKIIUI CEPUU KOHTPOJIBHBIX PACTBOPOB C U3BECTHON KOHIEHTPALIMEN BELIECTBA
1 TOCTIEYIONIEe MTOCTPOCHUE KaTHOPOBOYHON KPUBOH.

Jlaneko He Bceraa pacTBOP MHTEPECYIOIIETO HAC BEIIECTBA MMEET COOCTBEHHYIO
OKpacKy. B 3ToM ciydae B OCHOBY MeToa M3MepeHus: Oepercsi kKakas-nnOo IBeTHas
peakuus Ha JaHHOE BEIIECTBO, IPU 3TOM KOHI[EHTpaLYs IPOIYKTa PEAKIIMU IIPSIMO I1PO-
MOPLMOHANIbHA KOHIIEHTPALUH UCCIIEyeMOro BEIIECTBA U OIpenessieTcs (POTONIEKTPO-
KOJIOPUMETPUYECKH.

Bomnpocs! 1J1s1 NpoBepKHU yCBOEHHUS MaTepHaJia

1. Perymsus merabonu3ma. ['OpMOHBI: TOHATHE, CBOWCTBA, OMOIOTHYECKAs POIb.

2. Dranbl MeTaboJIM3Ma TOPMOHOB. PerenTopsl TOpMOHOB.

3. 3HaueHue OMOXUMUYECCKUX MCCIICAOBAHUHN I MEAUIIMHCKOM MPaKTUKK. Pede-
PCHTHBIC HHTEPBaJIbI Ja00paTOPHBIX MoKa3arenei. [Ioaroropka KpoBU K OMOXMMHYECKO-
My uccieaoBanui0. OTIUYKe TUIa3Mbl U CBIBOPOTKH KPOBH.
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4. Tloka3zarenu KpOBH, XapaKTepH3YIOIIUE yIIeBOIHBIM OOMEH: TIIIOKO3a, JIAKTaT,
IMpyBar.

5. ITokasarenu KpoBH, XapaKTePU3YIOIUE JIMITHIHBIH OOMEH: XOJIECTEPHH, TPUTIIN-
LEePUIBI, JTUTIOTPOTEH b, KETOHOBBIC TENA.

6. A30THCTBIC BEIIECTBA TIA3Mbl KPOBH: OCIIKH M OCTATOYHBIN a30T, COCTaB, MPO-
HCXOXKJICHUE, OMONIOrMUECKOe 3HAUCHHE.

7. MunepanbHbIe BelllecTBa KPOBH (MOHBI KaJIHsl, HATPHS, KaIbIIHsA, MarHUS, XJIOPH-
na, oukapOoHara, docdara).

IIucbMeHHOE JOMAllIHEe 3aJaHue

1. B Terpaam 3apucoBaTh NPUHIUITHAIBHYIO CXeMY (OTOIEKTPOKOIOPUMETPA,
OIUCAaTh IPUHIIUII ero padoThI.

2. YKa3aTh OCHOBHBIC MTPEUMYIIECTBA aBTOMATU3HPOBAHHBIX METOJIOB OMOXUMH-
YECKUX UCCIIEOBAHUMN IIEpe]l PYUHBIMHU.

TunoBoii BApHAHT TeCTOBOI0 KOHTPOJISI
no teme «Peryiasinusi Meradoan3ma. buoxumusi KpoBuw»

Hucmpykyus: 1pu OTCYTCTBUM JOIOJIHUTEIBHBIX YKa3aHUIN B BOIIPOCE TECTA BbI-
OeprTe ONUH BEpHBIN BapHaHT OTBETA.

1. Kak BAHSIOT TOPMOHBI MHCYJIMH 1 aJJPEHAJIMH Ha KOHIIEHTPAIUIO TIIFOKO3bI B KPOBH:
a) MHCYJIMH — yBEJIMYMBAET, aJpeHAINH — yMEHbBIIIAET;

0) MHCYJIMH — YMEHbIIIACT, aJIpCHAIINH — YBEINYHBACT;

B) MHCYJIMH U a/IpeHAJINH YBEITNYHUBAIOT;

T') MTHCYJIMH U aJIpeHaINH yMEHbBIIAIOT.

2. Beibepure M3MeHEHUE JTUITUAHOTO CIIEKTPa IJIa3Mbl KPOBH, YBEIMYHBAIOIIEE PUCK
aTepoCKIIepo3a:

a) CHUJKEHHUE KOHIIEHTPAIMK 00ILEro XoIecTeprHa;

0) CHH KEHHE KOHIICHTPAI[UH TPUIJIUIICPHJIOB;

B) MOBBIIIIEHNE KOHLIEHTpanuu xonectepuna JIITHII;

T') MOBBIIIEHNE KOHIIeHTpaiuu xonectepuna JINBIL

3. YkaxuTe I1aBHY0 (hpakiinio OSJIKOB IJIa3Mbl KPOBH:
a) anbOyMHHBI;

0) o, -II00y/ I HB;

B) OL,-IJI00Y/TMHBI;

r) B-r100yMHBL;

1) Y-TII00YJTHHBI.

4. BribepuTe npaBUILHOE COOTHOIICHUE MEX/Ty KOHIICHTPAIIUSIMHU KATHOHOB B KJICT-
Kax U B IJIa3M€ KPOBHU:
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a) B IJIa3M€ KPOBH BbIIIC KOHICHTPpAIUA KaJIuid 1 Mardus, B KJICTKaX — HaTpUid

U KaJIbIIUST;

6) B IJIa3M€ KPOBHU BBIIIC KOHICHTPALMA HATPHUA U MAardus, B KJIETKaX — KaJlusd

U KaJIbIIUST;

B) B I1JIa3M€ KPOBHU BBIIIC KOHICHTPALUA HATPUA U KaJIUs, B KJICTKAaX — Mardaus

U KaJIbIIUST;

I‘) B IIJIa3M€ KPOBM BbIIIC KOHOCHTPALWA HATPUA U KaJbI U, B KJICTKaX — KaJIus

1 MarHus.

5. Kakoii mapamerp oTIn4aercs y KJIETOK U MaKpoMOJeKy:1, 3G (HeKTHBHO pa3iesito-

IIUXCSI METOJIOM HIEHTPU(DYTUPOBAHHUS:

a) 3apsm;

0) IJIOTHOCTH;

B) XUMHUYECKas MPUPOJIA;
T') TIOTJIOIIEHUE CBETA;

1) TIPEIOMJICHUE CBETa.

6. Kaxoii MeTo/ TO3BONISIET pa3euTh OCTKH I1a3Mbl KPOBH Ha (paKIMH B 3aBU-

CHMOCTH OT COOTHOIICHHS 3apsijia ¥ MOJICKYJISIPHON MacChl:

KHUX

a) CIEKTPOPOTOMETPUS;
0) anekrpodopes;

B) XpoMmarorpadus;

I') HICHTPUPYTUPOBAHUE;
1) hiyopuMeTpusi.

7. YKaXXuTe OCHOBHOM KOMIIOHEHT OCTATOYHOI'O a30Ta IJIa3Mbl KPOBHU:
a) MOYEBHHa;

0) MoueBasi KHCIIOTa;

B) KpeaTHH;

I') KpEaTUHUH;

1) aMUHOKHCIIOTHI.

8. [IpununHOl MOBBIICHUS aKTUBHOCTH (DepMEHTa B TUIa3Me KPOBH MOXKET OBITh:
a) yBelIMYCHUE CHHTE3a (epMEHTa B KIIETKaX;

0) NOBBIIIICHNE TPOHUIIAEMOCTH MEMOPaH KJIETOK;

B) paspylleHne MeMOpaH KIIEeTOK;

') BCE TEePEUUCIEHHOE.

9. AKTHBHOCTB KaKuX ()épMEHTOB B KPOBH YaIIle BCEro UCCIEIYIOT B OMOXUMHYEC-
nabopaTopusIX sl TMarHOCTHKY 3a00JIeBaHUH YelloBeKa:

a) ¢pocdonunasza, aMuiasa, ercuH;

0) LUTpaTCUHTA3a, CYKIMHATACTHPOreHa3a, aKOHUTAa3a;

B) reKCOKHMHa3a, hochodpyKTOKHMHA3A, aJIb10J1a3a;

I') KpeaTHHKWHA3a, JaKTaTIer uIporeHasa, alaHnHaMHHOTpaHcdepasa;

1) HYKJICOTHa3a, KCAaHTHHOKCHIa3a, yprUKasa.
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10. BeraBsre npomnyiieHHbie cioBa (3 oTBera) B npeiokenne: «bunupyOun sBis-
ercsl KOHEYHBIM TPOAYKTOM pacraa ..., IPUCYTCTBYeT B KPOBH B BHUJIC MPSIMOH H ...
(dbpaxiuii, Mpy MOBBIIICHUN KOHIIEHTPAIH ero 6osiee 40 MKMOJIb/JT BO3HUKAECT ...»

11. Kakne matonoruvyeckue XapakTepHCTUKU MMeEeT MPHUBEACHHBIN OMOXHMHUYec-
KUl ananm3 KpoBH (3 oTBeTA):

IToka3zarenp,eiMHULA U3MEPEHUS 3HaueHue
I'roko3a, MMOJIB/JI 12,6
XonecTepuH, MMOJIb/JT 4,8
TpUrITHIEPUIBI, MMOJb/T 35
MoueBrHaA, MMOJIb/I 55
KpeaTHHUH, MKMOJIB/JI 78
MoueBasi KMCII0Ta, MKMOJIB/JI 495
BunmupyOuH, MKMOJIbB/IT 12
Kanuii, MMOJIb/11 4,0
Harpuii, MMOJIB/1 138

a) TUTIEPTIINKEMHUS;

0) TUTIOXOJIECTEPUHEMUIS;
B) TUTIEPTPHUTITUIICPUICMUS
') TUII0a30TEMUS;

1) TUTIEPYPUKEMUS;

€) TUIIOOUIHPYONHEMHUST;

) TUTIEpKAJINEMHUS;

3) THIIOHATPUEMHUSI.



Paznen 7

HUTOI'OBOE KOHTPOJIBHOE TECTUPOBAHMUE.
BOIIPOCBHI K9K3AMEHY 110 KYPCY BUOXUMUHU

TunoBoii BApHaHT UTOrOBOI0 TECTOBOI'0 KOHTPOJISI

Hucempykyus: 1pu OTCYTCTBUH JIOTIOJHUTENIBHBIX YKa3aHUHM B BOIIPOCE TECTA BbI-
OeprTe ONUH BEpHBIN BapHaHT OTBETA.

1. VI3 npuBeneHHBIX CTPYKTYPHBIX (hOpMy:T BEIOEpUTE (OPMYITY L-aMHHOKUCIIOTHI:

a) ?OOH 6) ?OOH B) ?OOH r) ?OOH
CH,NH, CH, H2N—(|3—H H—$—NH2
CH,NH, CH, $H2
COOH

2. YKaxuTe Ha3BaHUE MO CHCTEMAaTUYECCKOM HOMEHKJIAType aleTOyYKCyCHON KHC-
JIOTHI:

?OOH a) 2-okcoOyTaHOBas;
?HZ 0) 3-okcoOyraHoBas;
?ZO B) 2-OyTajneHoBas;
CH, r) 3-OyTaHauoBasi.

3. Kax HazpiBaercs crocod yKIJIaJAKH MOTUTETITHAHON 1IeNH B IPOCTPAHCTBE, CTa-
OUIM3UPOBAHHBIN BOJIOPOHBIMHU CBS3SIMU:

a) TIepBUYHAs CTPYKTYpa;

0) BTOpUYHAasi CTPYKTYpa;

B) TPETHYHAs CTPYKTYypa;

I') 4eTBEpPTUYHAS CTPYKTYypa.

4. Bribepute CBOWCTBO (DEPMEHTOB, OTIMYAOIIEE UX OT HEOMOJOIMYECKUX KaTa-
JIM3aTOPOB:

a) (hepMEeHTBI OIMTHAKOBO YCKOPSIIOT MPSIMYIO ¥ 00pPaTHYIO PEaKIIHu;

0) KoHIIeHTpalusi (epMeHTa BO MHOTO Pa3 MEHbIIE KOHIEHTpalMu cydcTpara
peaxmumy;

B) JelicTBE (pepMeHTa perylimpyercsi akTHBaTOPaMU U WHIHOUTOpaMU;

r) pepMeHT He pacXoyeTcsl B MPOIECcCe PEaKIIHH.
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5. Uto Takoe KoepMEeHT:

a) OenmkoBasi 4acTh MOJICKYJIbI (hepMEHTa, COCTOSIIAsi U3 aMUHOKHUCIIOT;,

0) HeOenmkoBas 4acTh MOJIEKYJIbI (hepMEHTA, YacTO — MPOU3BOAHOE BUTAMHHOB;
B) HHTHOUTOP, PHCOCANHSFOLIHICSA K aKTHBHOMY LIEHTPY ()epMeHTa;

T') aKTHBATOP, MPUCOCTUHSIONIMNCS K aJUIOCTEPHYECKOMY LIEHTPY (pepMeHTa.

6. HazoBute Kiacc pepMEHTOB, KaTAIM3UPYIOLINX PEAKIIMK TIEpeHoca TPYII OT O]
HOTI'0 COCIMHEHHUS K IPYTOMY:

a) OKCHJIOPEIAYyKTa3bl;

0) TpaHchepasbl;

B) M30Mepasbl;

T') JINTa3bl.

7. YkaxuTe KJICTOUHBIC OPraHEeIbl, B KOTOPBIX MPOTEKAIOT PEaKIMH THAPOIH3a
OCITKOB, ITONTMCAXAPHJIOB U JIUITUIOB:

a) pruOOCOMBI;

0) JIM30COMBI;

B) MUTOXOH/IPHUH;

') DHJAOIUIa3MaTHYeCKas CETb.

8. Kakwue mporieccbl OTHOCST K MepBOMY (TIOATOTOBUTEIBHOMY) dTay OHOIOrH-
YECKOTO OKHCIICHHS:

a) TUAPOJIM3 MUTATEIbHBIX BEUIECTB 0 MOHOMEPOB;

0) TITUKOJH3, 3-OKUCIICHHE KUPHBIX KHCIIOT, Ie3aMHUHUPOBAHHE aMUHOKHUCIIOT;

B) nuki KpeGca u peakiinu cyoctpaTHOro ¢pochopuanpoBaHus;

I') TKAaHEBOE JIbIXaHUE ¥ OKUCINUTEIIbHOE (oChopuInpoBaHue.

9. Kak n3MeHstoTcs mpoIiecchl B MUTOXOHAPUH NIPU pa300IIeHIH TKAHEBOTO JIbIXa-
HUS M OKHCITUTENBHOTO PochoprIrpoBaHHsI:

a) cunre3 AT® yBenuunBaercs, NoTpedIeHNe KUCIOPOIa YMEHBIIIACTCS;

0) cuare3 AT® ymeHbIaercs, morpedlicHne KUCIOPOIa YBEINIHBACTCS;

B) cuHTe3 AT® u norpebiaeHne KUCIOpoia YMEHBIIAIOTCS,

r) cuaTe3 AT® u norpedieHre KHCIOpoIa YBETUIHBAIOTCS.

10. Ykaxkute OHONOTHUECKYIO POITb TyTH UCTIOJIE30BAHHS KUCIIOPO/IA C TIACTHYEC-
KAMH [ETAMH (MHKPOCOMATEHOTO OKHCIEHHU ):

a) 3amacaHue dHepruu B (hopMe MaKpoIpruyeckux csizeil ATD;

0) 00e3BpeKUBAHUE SJ0B U CHHTE3 HEKOTOPHIX BEIIECTB;

B) OKHCIICHHE MaKPOMOJIEKYJI CBOOOIHBIMH PaiKallaMi KHCIOpPO/a;

') 00e3BpeKUBaHUE CBOOOIHBIX PaJMKaIOB KUCIOPOAa aHTHOKCUAAHTHBIMU (hep-
MCHTaMMH.

11. Vi3 nmpuBeeHHOT O ITepevHs BBIOEPUTE PE3ePBHBII MONMcaxapy 1 ’KUBOTHBIX KIJIETOK:
a) Kpaxmar;

0) IIMKOTCH;

B) IIEJUTIONIO3A;

T') IeKTHH.
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12. Yka)xuTe MpOIyKThl aHAIPOOHOTO OKMCICHHS 1 MOJIS INIFOKO3BI:
a) 2 MOJISl MOJIOUHOM KHCIIOTHI, 2 Momst ATD;

0) 2 MOJIsI TUPOBUHOTPAHOM KUCIOTHI, 2 Moist ATD;

B) 38 Morelt MoouHOlM KuCIoTh, 38 Moneit ATO;

r) 38 Moel MUPOBUHOTPATHON KUCTOTHI, 38 Monelr ATD.

13. Kak Biusier Ha akTHBHOCTB (DEpPMEHTOB TITMKONIN32 U TIIFOKOHEOTeHe3a JUTUTEITbHOES

OTCYTCTBHE YITICBOJOB B IIMTAHWUU!

a) (hepMEHTHI TIIMKOIH3a aKTUBUPYIOTCSI, TIIFOKOHEOTeHEe3a NHIHONPYIOTCS;
0) GepMeHTBI MTUKOIN3a HHTHOUPYIOTCSI, TIIFOKOHEOTeHe3a aKTUBUPYIOTCS;
B) (hepMEHTBI TIIMKONIN3a ¥ TIIFOKOHEOTreHe3a HMHTHOMPYIOTCS;
r) (hepMEHTHI TIIMKONN3a U TIIFOKOHEOTeHe3a aKTHBHPYIOTCSL.

14. 13 npuBeACHHOr0 MEpeuHs BIOEPUTE KJIACCHI JIMITHJIOB, BXOSIINX B COCTAB

OMONOrMUecKIX MEeMOpaH:

a) )KUPHBIE KUCJIOTHI U TPUTITHIICPU/IBI;

0) TpurIMIIepU Bl ¥ POCHOITUTTHIBL;

B) (hocomUIIIbI 1 CBOOOTHBIN XOIECTEPHH;
I') XOJIECTEPHH H €ro 3(UpHI.

15. 3mensercs nu TEMIICpaTypa IJIaBJICHUA TPUTTITULCPHUIOB C YBCIUUYCHUCM TN -

HbI YIVICBOAOPOAHOI'O paarKalia )XUPHBIX KUCJIIOT B UX COCTABC:

BOH

a) 1a, YBEITUIHBACTCS;

0) 1a, yMeHbIAeTCs;

B) HET, HE U3MEHSETCS;

') 3aKOHOMEPHOCThH HE M3y4eHa.

16. CxonbKo IUKIIOB 3-OKUCIICHUST HEOOXOMUMO ISl TIOTHOTO KaTa0oIM3Ma OJIEMHO-
kucnorel C . H, ,COOH:

a)§;

0)9;

B) 17;

r) 18.

17. YkaxwuTte MpoIyKThl PEaKIIUH JeKapOOKCHIINPOBAHISI aMUHOKHUCIIOT:
a) aMUHOKHCIIOTA U BOJIA;

0) amun u CO,;

B) aMHUHOKHCJIOTA U KETOKHUCIIOTA;

') KETOKHCIIOTa U aMMHaK.

18. Kakne aMUHOKHUCIIOTHI Ha3bIBaIOT KETOI'€HHBIMU:

a) coaeprKallue KeTorpymniy;

0) CHUHTE3UPYIOIINECS U3 KETOHOBBIX TEIT;

B) MMPEBPAIIAIONINECS B AllETHIIKOOH3UM A M KETOHOBBIC TETA;
I') IpEeBpaIaroMecs B KUCIOThI ukia Kpeodca.
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19. Vkaxure nocienoBaTeabHOCTh HykieoTunoB MPHK, mony4yennyro npu tTpanc-
kpunuuu ydactka monekynsl JJHK AAT'LT:

a) YYLI'A;

0) I'TYALL;

B) TTUIA;

r) HUIATY.

20. BeiOepuTe BEIECTBO, IUPKYIUPYIOIICE B KPOBH U BBIICIISFOIIECECS U3 OPraHu3-
Ma ¢ MOYOIl Kak IIPOAYKT pacnaja IypHHOBBIX HYKJICOTHIOB:

a) aMMHAK;

0) MoueBHHa;

B) MOu€Basl KHCIIOTA;

I') KpEaTHHMH.

21. Kakyro XUuMHYECKYIO TPUPOTY UMEIOT TOPMOHBI KOPTHU30J1, 3CTPAANOI U TECTO-
CTEPOH:

a) OenKu;

0) VINKOPOTEHHBI;

B) IPOM3BOAHBIE aMUHOKHCIIOT;

') CTEPOUJIBI.

22. Kax BIUSIOT TOPMOHBI MHCYJWH U aJpeHaJIMH Ha KOHI[EHTPaLHIO TIIIOKO3bI
B KPOBHU:

a) MHCYJIMH — yBEJIMYMBAET, aJJpeHAINH — yMEHbBIIIAET;

0) MHCYJIMH — YMEHbIIIACT, aJIpCHAIINH — YBEINYHBACT;

B) MHCYJIMH U a/IpeHAJINH YBEITNYHUBAIOT;

T') MTHCYJIMH U aJIpeHaINH yMEHbBIIAIOT.



BOIIPOCBHI K 9K3AMEHY 110 BUOXUMHUU

CraTrnyeckasi OMOXUMHUSA:
cTpoeHre M QyHKIHMU OMOMOJIEKY.JI

1. Xumuuecknii coctaB )KHUBBIX cicTeM. Kiaccupukanus XUMIUYECKIX 3JIEMEHTOB
O PacIpPOCTPaHEHHOCTH B JKHUBBIX CUCTeMaX. bruonornueckoe 3Ha4eHNe BOJbI M HEOP-
TaHUYECKUX COSTUHEHUH.

2. Knaccugukanust opraHMueCcKUx COSTUHEHU I Ha OCHOBE CTPOCHHSI YIJIEPOIHOTO
CcKerieTa ¥ Halin4uus QyHKIMOHAIBHBIX TpyMIl. [IOHsTHE O TeTepOIUKINYECKHX COCMHE-
HUSIX, BAYKHEHIIIHE MTPEACTABUTEIN, OMOIOTHYeCKOe 3HAUCHHE.

3. KapOoHoBBIE KUCTIOTHI: KIIacCU(PHUKAIIHS, CTPOCHHE, CTEPEON30MEpHS U ONOTIOTH-
YECKOE 3HAYEHUE BAXKHEHUIINX NpeAcTaBUTENeH. B3anmonpeBpalieHe HachblIICHHBIX,
HEHACBIIICHHBIX,, THIPOKCH- U OKCOKUCIIOT. KayecTBeHHBIE peaKkIy Ha MOJIOYHYIO U -
POBUHOTPAIHYIO KHCIIOTHI.

4. AMUHOKHCIIOTBI: OIIPE/IeTICHIE, OOLIUH TTaH CTpOeHHUs, crepeon3omepust. Kiac-
cuduKausg aMIHOKUCIIOT TI0 CTPOSHHUIO U CBOMCTBaM OOKOBOT'O paJiiKalia, KauyecTBEH-
HBIC PEaKIIMH PAa3ITUYHbIX MPEICTABUTEICH.

5. AMUHOKHCTIOTBI: pEaKIysi MOJTMKOHICHCAI[NH, CTPOSHUE MENTHIHOM cBs3u. Ka-
YecTBEHHAs peakiysi Ha MEeNTHIHYIO CBsi3b. [lepBruHas cTpyKTypa Oenka, Guonormdec-
KO€ 3HauEHHe.

6. BropuuHas u TpeTU4YHAsL CTPYKTYPBI OCIKa: THITHI CBS3EH, CTAOMIM3UPYIONINX
CTPYKTYPY, 0COOCHHOCTH CTPOCHH S TIIOOYIISAPHBIX M GUOPHILTPHBIX OenkoB. CTPYKTYyp-
HbIE OCJIKH KUBBIX CHCTEM (KOJUIareH, KepaThH, GuOpouH).

7. ITpocThie U CIOXKHBIX OEJKH, OCHOBHBIE TPYIIIIBI CIIOKHBIX OCITKOB. UeTBepTHYHAS
CTPYKTypa OelKa: IPOCTPaHCTBEHHOE CTPOCHHUE, THITHI CBSI3EH, CTAOMIIN3UPYIOIINX CTPYK-
Typy. @yHKIMOHATBHBIC 0COOCHHOCTH OJIMTOMEPHBIX OCJTKOB (Ha IPUMEpPE reMOoITIO0nHa).

8. KHCI10THO-OCHOBHBIE CBOHCTBA aMUHOKHUCIIOT, MENTHI0B U OEIKOB, ITOHITHE
00 M303JIEKTPUYECKON TOYKE, OMOIOTHYECKOE 3HAUCHHE,

9. Benku ma3mbl KpOBH: IPOUCXOXKJICHHE, OCHOBHBIC (DpaKinu, OMOIOTHYECKOe
3HauCHUE.

10. MoHocaxapuibl: KJIacCH(pHUKALIHS 110 XUMHUYECKON CTPYKTYPE, CTPOCHHUE 1 OHONIO-
TMYECKOE 3HAUCHUE BaXKHEHIIUX MpeAcTaBUTeNe. Bulibl n3oMeprun MOHOCAXapuoB,
B3aMMOIIPEBPAIICHUE H30MEPOB (Ha MPUMeEpPE ITTFOKO3bI, PUO03bI UK PPYKTO3BI), OHOIO-
THYECKOE 3HAUCHHE.

11. Baxknelime XuMUYECKHIE CBOMCTBa MOHOCAXapHUI0B (PEaKIIH OKUCIICHHS, BOC-
CTaHOBJICHUs1, 00pa30BaHUs ITIMKO3UI0B U (PochHOpHBIX FIPUPOR), OMOTOrUUECKOE 3HAYEC-
Hue. KauecTBeHHBIE peakiiy Ha TIIIOKO3Y U (GPYKTO3Y.
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12. Onurocaxapu/ipl: MOHATHE, KITAaCCH(UKAIINS TT0 YHCITy MOHOMEPHBIX 3BEHBEB H BOC-
cTaHaBIUBarolei crocodbHocTH. CTpoeHHe U OUONOTHYECKOe 3HAYCHUE BasKHEHIITNX
T CaXapHJIOB.

13. INonucaxapuapl: Kiaccudukaius, CTpPOCHHE U OMOIOrMYSCKOE 3HAUCHUE BaXK-
Helmux npencraBureneil. KauecTBeHHas peaxiys Ha Kpaxmal.

14. JIunuuer: onpenenenue, knaccudukanus. [IoHsTHE 0 CTpOSHHH M OMOTOr MUECKOM
PO HEOMBUTSIEMBIX JIMTTHO0B. KpaTkast XapakTeprucTrKa sKUpopacTBOPUMBIX BUTAMHHOB.

15. )KupHble KUCIIOTBI: ONpeNieNieHne, CTPOCHHE, (PU3UKO-XMMHYECKHE CBOMCTBA
1 OMOJIOTHYeCcKOoe 3HaUCHUE BaXHEUINX TpeacTaBuTeneii. KadsectBenHas peaxus
HA HEHACKIICHHBIC )KUPHBIC KACIIOTHI.

16. Tpurnumepupl: CTPOCHHUE, CBSI3b MEXKILYy CTPOCHUEM U (PU3UKO-XUMHUYECKUMH
CBOMCTBaMH, OMONOrNYecKoe 3HaUCHHE. BaskHeiie XuMUIecKue peakiiuu TPUTIIHIIe-
PHJIOB: THIPUPOBAHUE, OMBLICHHUE, TAJIOr €HUPOBAHHE.

17. ®ochonmunuasl: kiaccuuKamms, CTPOSHUE, CBA3b MEXKITY CTPOSHHEM H (H3H-
KO-XUMHUYECKHMU cBOHCTBaMu. Poib hocdonumnumoB B GopMHUpOBaHUU OHOIOTUYECKUX
MeMOpaH U JIMIONPOTEHHOB KPOBH.

18. JIunonpoTenHbl KPOBH: IJIaH CTPOCHUSL, IOHATHE O COCTABE M (PYHKITHSIX OCHOB-
HBIX KIIACCOB.

19. Ctpoenue u GyHKIIMHA OMOJIOTHYSCKUX MEMOpaH: POJIb JIUITUIHBIX, OCITKOBBIX
Y YITICBOIHBIX KOMITOHEHTOB.

20. Crioco0bl TpaHCIIOpTa BEIIECTB Yepe3 Orosiornueckue MmeMOpanbl. Posib MeM-
OpaH B Mojiep)KaHUM HOHHOTO FOMEOCTa3a KJIETKA U BHEKIICTOUHON CPEJIbI.

21. A3oTHCTBIC OCHOBaHMSI, HYKJICO3H/IBI U HYKICOTUBI: KIacCUPUKAIUS, TUIAH
CTpoeHus1, bnonornyeckoe 3HaueHue. [Ipon3BonHbIe HYKJICOTHIOB — OMOIOTHYECKH aK-
THUBHBIC BEIECTBA.

22. PHK: BuBL, cTpOCHHUE, TPOCTPAHCTBEHHAS KOHPHUTYPAIIHS, TUTTBI XAMHUYECKIX
CBsI3€H B MOJICKYJIE, JIOKAIM3AIHS B KIETKE, OMOIIOTHYECKOE 3HAYCHUE.

23. IHK: cTpoenue, mpocTpaHCTBEHHAS KOHPUTYpAIIUsl, THITBI XAMHUUECKHUX CBSI3eH
B MOJIEKYJIE, JIOKAITN3aIUsl B KIIETKE, OMOIOTHYECKOEe 3HAYCHNE.

JAnHamMuvyeckass OMOXUMHS: MeTA00JIM3M.
IH3UMOJIOTHS M OMOJIOTHYECKOe OKHMCJIeHHe

24. Merabonu3M: onpeecHue, COCTaBIIoIIMe, CBoMcTBa. KoMmapTMeHTanu3anus
MeTabonrn3Ma Ha YPOBHE KIICTKH — MeTa0oIMuecKie QYHKIIMN Pa3InIHbIX KIETOUHBIX
OpraHe’ul.

25. UnTerpanust U peryisiusi Metabonu3mMa. YPOBHH PETYISIIUN MeTadon3Ma:
BHYTPHKJIETOUHBII, MEXKJIETOYHBIN, HIEHTPAJIbHBINA. EIMHCTBO HEPBHOM, YHJOKPUHHON
Y UMMYHHOH CHCTEM B PEryJsiiu MeTabonu3ma.

26. ['opMOHBI: ompeneeHue, CBOUCTBa, KiacCH(PUKAIUs 10 XUMUYECKOH ITPUPO/IC.
KpaTtkas xapakTeprcTuKa CTEpOUJIHBIX TOPMOHOB.
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27. TopMOHBI: MEMOpaHHBIA U BHYTPUKIICTOYHBIH THITHI ICHCTBUS HA KICTKU-MH-
IIEHH, CPAaBHUTENbHASI XapaKTeprcTUKa. MexaHu3M MeMOPaHHOTrO JISHCTBUS Ha TPH-
Mepe aJICHWIATIHUKIA3HON CUCTEMBI.

28. @epMeHTHI: ONpeielieHre, CpaBHUTENbHAS XapaKTepUCTHKA (PepMEHTOB U He-
OMONOrMUECKHX KaTalH3aTOPOB.

29. @epmeHTHI: orpesiernieHue, crpoeHne. KopepMeHTs n kKo akTopbl, XUMHUYecKast
NpUpPoza U QYHKIUHL.

30. BuTaMuHBI ¥ BUTAMHUHOITIOJJOOHBIC BEIIECTBA: OMpeeNieHHE, KITacCHPUKAIHS,
ouonornueckoe 3HaueHne. KodepmenTHast pyHKIHMS BUTAMUHOB Ha ITpUMepe epMeH-
ToB 1ukia Kpeoca.

31. Mexanusm (epMEHTaTUBHOIO Karanu3a: Teopun Durepa, Komutanaa, npome-
KYTOUHBIX coeJuHeHuH. CyITHOCTh (DepMEHTATHBHOTO KaTallu3a C MO3HIIHNA TePMOJIHU-
HAMUKH.

32. MexaynapoaHast KiaaccuuKaus 1 HOMEHKIAaTypa (pepMEHTOB: IPUHIIMIT 10~
CTpOEGHHS, KIIAacchl U MHUPpbl GepMeHTOoB. XapaKTeprcTUKa W MPaBHUia COCTABICHUS
Ha3BaHWH (PEPMEHTOB Ka)/I0T0 Kiacca (MpuMepsl 13 peakuui ukia Kpebdea, rukonu-
3a, TIIIOKOHEOTeHe3a, [3-OKMCIICHUS )KUPHBIX KHCIIOT U 0OMEHa aMHHOKHCIIOT).

33. depMeHTHI: 3aBHCUMOCTh CKOPOCTH (PePMEHTATUBHOW PEaKIMH OT TeMIlepa-
Typbl, pH, KOHIIEHTpau GepMeHTa u cyocTparta. YpaBHeHuss Muxasnuca — MeHTeH
u Jlaitnyusepa — bepka.

34. Bunel peryasuun akTHBHOCTH (GepMeHTOB. CpaBHUTENbHAS XapaKTePUCTHKA
KOHKYPEHTHOT'O U JIIOCTEPHUYECKOI0 MEXaHU3MOB PEryJIsiiiiy, IPUMepbI, Ononornyec-
KOE€ 3Ha4YCHHUE.

35. Bujpl peryssinuu akTHBHOCTH (pepMeHTOB. Perymnsius ak THBHOCTH (pepMEHTOB
MyTeM KOBaJCHTHON MOIU(UKAIIMY U UHIYKIIHH-PEIPECCUH, IPUMEPBHI, ONOTIOTHYEeCKOe
3HauCHUE.

36. @epMeHTHI KPOBU: TPOUCXOXKICHHE, OMOIOTHIECKUE (DYHKITUH, 3HAUCHHE B Jia-
OopatopHoii nuarnoctuke. [IpumeHenmne (epMEHTOB KaK aHATUTUYCCKUX PEaKTHBOB.

37. Dranbl U3BJICUCHUS DHEPTUU U3 TTUTATEILHBIX BEIIECCTB: MTOATOTOBUTEIbHBIH,
MPOMEKYTOYHBIH OOMEH, MUTOXOH IPUATBHBIH. MaKpodpriuuecKre COSTMHEHUS KIETKH.
Kpeatundocdat: cunres, pacrnai, OMOJIOTHIECKOE 3HAUCHHUE.

38. AT®: crpoeHue, myTH 00pa30BaHMUs U UCIIOIb30BaHUs B KileTKe. CpaBHUTEIIb-
Hasl XapaKTePUCTHKA OKUCIUTENBHOTO U cyocTpaTHoro gocdopunupoBanus. Peakimn
cyocTparHoro ¢hochopuinnpoBaHus B NIMKoIK3e U nukie Kpedca.

39. Hukn KpebOca: mokanu3anus B KJIETKE, peakiuu, (epMEHThI, OHOJIOrHUECKOe
3HauCHUE.

40. Iuxi KpeOca: peryisius, 3HepreTHuecKuii 0asanc, OMOOrnyeckoe 3HauCHHe.
Cesi3b nukiia Kpebca ¢ 0OMEHOM YITICBOMIOB, JIMITHJIOB U OCIIKOB.

41. KopepmenTsl Ononoruueckoro okucienus (HAL', HAJID", ®AJI, ackopOuHO-
Basi U JIMTIOCBAsi KUCIIOTHI, YOUXHHOH, T'eM): TOHSITHE O CTPOSHUH, OMOJIOrHYecKoe 3Have-
Hue. DHepreruyeckast 3¢ hekTuBHOCTh okucienus HAJL - u ®AJI-3aBucuMbIX cyOcTpa-
TOB B JIBIXaTEILHOM LIEITH.
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42. ®epMeHTHBIC CHCTEMBI TKaHEBOT'O JILIXaHUS M OKHCIHTENLHOTO (hochOpHINpO-
BaHUsI: IOHSTHE O CTPOCHUH, JICHCTBUE B YCIIOBHSIX COMIPSKEHUS U Pa300IIeHus1, Onomo-
ruyeckoe 3HaueHue. Xemuocmoruueckas teopus 11. Mutuenna.

43. IloHsATHE 0 KCCHOOMOTHKAX, OMOJIOrHYECcKas POJib. DTambl METa00IU3Ma JIUIIO-
(UITBHBIX KCEHOOMOTHKOB: PEAKIIUU OKHCIICHUS M KOHBIOTAIIMU. DTaHOI: CXeMa U DHep-
rerudeckuil 6ananc oxkucnenus 1o CO, u H,O.

44. MukpocoMallbHOE OKUCIICHUE: CYIITHOCTh U OMOJIOTHYECKOe 3HAYeHHUE MOHO-
W JIMOKCUTEHA3HbIX peakiuid. Polb MOHOOKCHT€HA3HBIX peakluii B MeTaboIn3Me Kee-
HOOMOTHKOB (Ha IIpUMepe OeH30J1a).

45. Tlytr ncTIonb30BaHMsI KHCIOPO/Ia B peaKInsIx Ononornyeckoro okucieHus. CBo-
0OIHOpaINKATBHBIH My Th HCIIOIB30BAHUS KUCIOPO/a B KIIETKE: CYIIHOCTh H OMOJIOTH-
YecKoe 3HauYCHUe.

46. AHTHOKCHUJIAaHTHAs 3allUTa KICTKU: (hepMEeHTATHBHOE M HedepMeHTaTHBHOE
3BEHBSI, POJIb BATAMUHOB 1 MHKPODJIEMEHTOB, OMOJIOTHYECKOE 3HAUCHHE.

JAnHamMuveckass OMOXUMHUS:
OO0MeH yriieBo1oB, JUIMA0B, 0€JIKOB M HYKJIEHHOBBIX KHUCJIOT.
buoxuMuyeckue uccjie0BaHUsA B MeIUIINHE

47. OOMeH yrieBo/IOB B KIIETKE: IJTMKOIH3, JIOKAJIM3AIUs B KIIETKE, peakiuu, ep-
MEHTBI, OMOIOrHYEeCKOEe 3HAYCHHE.

48. OOMeH YI7IeBOJIOB B KJIETKE: ITTUKOIN3 adpOOHBIA ¥ aHadPOOHBIH, peryisnusi,
9HEpPTeTUYECKUI OanaHc, OMonornieckoe 3HaueHne. bpoxenue: MoHsATHE, CXOACTBO
C TIIMKOIIM30M U OTJINYHE OT HETO.

49. OOMeH yrIeBoIoB B KJIETKE: cxeMa 0OMeHa Ioko30-6-pocdara. [Tonstue o nen-
T030(hochaTHOM IMyTH, CHHTE3€ U paciiajie IJIMKoreHa, OMOJIOrHYecKoe 3HaYCHHUE.

50. OOMeH yIIIeBO/IOB B KIIETKE: cXeMa 00MeHa MUPOBUHOTPAIHON KUCIIOTHL. Peak-
MU 0OMEHa MOJIOYHOM KHCJIOTHI B Pa3IMUHBIX TKAHSIX. DJHEPreTHUCCKHI OanaHc OKuc-
nenus Mono4Hoi kucnorel 10 CO, u H)O. Huxn Kopu, 6uonoruyeckoe 3Ha4€HUE.

51. OOMeH yI71eBOZIOB B KJIETKE: TITIOKOHEOI'eHe3, peakiuy, cyocTparthl, hepMeH-
TBI, PETyJSLHU s, ONOIOTHYeCKOe 3HAaUCHHE.

52. Ponb TOpPMOHOB U HEPBHOW CHCTEMBI B PETYISIIIMH YIIIEBOJHOTO oOMeHa. buo-
XMMHYECKHE MTOKa3aTelll KPOBHU, XapaKTePHU3YIOIIUE COCTOSTHUE YTIICBOJHOTO OOMEHa.

53. OOMeH TUIHIOB B KJIETKE: [3-OKHUCIEHUE JKUPHBIX KHACIIOT, ITAIIbI, JIOKATU3aIUs
B KJIETKE, peaKiuu, (PepMEHTHI, OMOIOrnIecKOe 3HAYCHHUE.

54. OOMeH JTUMHUIOB B KIIETKE: 3-OKHCIICHNE XUPHBIX KUCIIOT, SHEPreTHUECKHid 0a-
naHc (Ha mpuMepe OKUCIICHUS TMHOJICHOBOM KUCIOThI). CpaBHUTENbHASI XapaKTEPUCTH-
Ka yIrjii€eBOAOB U JIUIIUI0B KaK MCTOYHUKOB SHECPI'UU B KIICTKE.

55. OOMeH NHITHJIOB B KJIETKE: cXeMa 0OMeHa alleTUIIKOIH3MMa A, TOHSTHE O CHHTE3e
YKUPHBIX KHCIIOT, CPAaBHUTENbHAS XapaKTEPUCTUKA CHHTE3a U [3-OKUCIIeHUSs1, OHoornyec-
Koe 3HavyeHue. HezaMeHnMbIe )KUPHBIE KUCIIOTHI: CTPOCHNUE H OMOIOTHYECcKOe 3HAYCHHE.
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56. OOMeH IUMUIO0B B KJIETKE: MOHSITHE O CHHTE3E M paclaje TPUTIULEPHIIOB,
yCIIOBHS, OMOIOrHYECKOe 3HAUCHHE. DHEPTeTUYECKHII OamaHc OKUCICHUS TIHIICPHUHA
no CO, u H,O.

57. OOMeH ITHUIHI0B B KIETKE: CXeMa 0OMeHa alleTUIKOdH3UMa A, ITOHSITHE O CHH-
Te3e XOJIECTEPUHA, ITYTH ero OCTYIICHHUS U UCIIOIB30BAHMS B OpraHu3Me, OHoIornyec-
KOE€ 3Ha4YCHHUE.

58. OOMeH JIMTIUJIOB B KJIETKE: cXeMa 0OMeHa alleTHIIKOdH3UMa A, CTPOCHUE KETOHO-
BBIX TeJl, OHTHE 00 X CHHTE3€ U pacrajie, OnoIoruueckoe 3HadyeHNe. JHePreTHYeCKH
Oananc okucienus B-ruapoxcumacisanoi xkucnorsl 1o CO, u H,O. Kauecrsennas pe-
aKIUsl Ha KETOHOBBIC TeJa.

59. Porib TOpPMOHOB M HEPBHOW CHCTEMBI B PEryJISIIIAHN JIMMTUAHOTO oOMeHa. buoxu-
MHUYECKHE TIOKa3aTelld KPOBH, XapaKTEPU3YIOIIUE COCTOSIHHUE JINTTUIHOTO OOMEHa.

60. OOMeH aMHHOKHCIIOT B KIIETKE: PEaKIMU JIeKapOOKCUIMPOBaHusl, (pepMEHTEHI,
Ouornornyeckoe 3HaueHue. Vcrnonp3oBaHue aMUHOKHCIIOT JJIsl CHHTE3a OHOIOrMYecKH
AKTHBHBIX BelecTB (Ha MpUMepe aJpeHaHa NN alleTHIIXOJINHA).

61. OOMEeH aMUHOKHUCIIOT B KJIETKE: PeaKIIUU IepeaMuHUPOBaHs, pepMeHTHI, Ono-
noruueckoe 3HaueHue. Cynpba 6€3a30TUCTOTO OcTaTKa aMHUHOKHCIOT. KeToreHHble
U I'TFIOKOT'€HHBIC aMHWHOKHUCIIOTHI.

62. OOMEeH aMHUHOKHUCJIOT B KIIETKE: MOHITHE O 3aMEHUMBIX, HE3aMECHHUMBIX, dac-
TUYHO U YCJIIOBHO 3aMCHUMBIX aMUHOKHUCJIOTaXx. PeaKHI/II/I CHHTE3a 3aMCHUMbIX aMHWHO-
kucnor (Ha npumepe [JIY, ['JIH, ACII, AJIA). Cs3b 0OMeHa aMHHOKHCIIOT ¢ OOMe-
HOM YTJTICBOJOB U JIUIIUI0B.

63. OOMEeH aMHUHOKHUCIIOT B KJIETKE: PEaKIUH MPSMOTr0 M HEMpsIMOTO JIe3aMHHU-
poBanus, hepMeHTHI, OHooruueckoe 3HaueHue. OO0pa3oBaHUE aMMHaKa, €ro TOKCHY-
HOCTb U IYTHU 06e3Bpe)KI/IBaHI/IH.

64. OOMeH aMHHOKHCIIOT B KJIETKE: IIUKI MOYEBHHOOOPA30BaHMS, TOKATH3ALIHSI
B OpraHM3Me, peakiiu, GepMeHThI, OMOIOTHIECKOe 3HAYCHUE, CBA3b C PEAKIUSIMHU Jie-
3aMUHUPOBaHUS U IHKIIoM Kpeoca.

65. buocuHTe3 Oerka: KpaTKas XapaKTepUCTHKA OCHOBHBIX 3TaroB. [locTTpaHciis-
LIUOHHASI MOIU(BUKALIKSA U (POJITUHT OCITKOB.

66. [Iporeosnus: Bubl, PepMeHTHI, OnoIorHueckoe 3HadeHue. OCOOEHHOCTH KaTa-
OonmusMa Oenka B IM30coMax W mporeacomax. [lyTu mcnonb3oBaHus GOHIA aMUHO-
KHCIIOT B KIIETKE.

67. OOMEH HYKIEHHOBBIX KHCIIOT: OMONIOTHYECKOE 3HAYCHHE HYKJICOTH]IOB, MOHS-
THE O CHHTE3€ U pacraje HyKJICOTHIOB, peakiuu o0pa3oBaHus KOHEYHBIX MPOIYKTOB
oOMeHa.

68. Poiib TOPMOHOB B PEryisiiiuu OCIKOBOIo 0OMeHa. A30THUCThIM OanaHc. Mc-
TOYHUKH TOJTHOIEHHOTO MUIIEeBOTo Oenka. KoHedHble TPpoIyKThl a30THCTOr0 0OMeHa
y 4eloBeKa.

69. Broxumu4ecKue rmokasarelu KpoBH, XapaKTepH3YIOIIUEe COCTOSIHHE OSITKOBOTO
obmeHa. OcTaTOUHBIN a30T TIA3MbI KPOBH M €0 KOMITOHCHTHI.

70. KpoBb Kak 00bEKT OMOXUMHUYECKOr0 McCaenoBaHus. OTINYMS I1JIa3Mbl U ChI-
BOpPOTKH KpoBH. MUHEpaIbHbIE BEIIECTBA KPOBU, OCOOCHHOCTH PACIIPEIICIICHHUS MEXK-
Ny TUIa3MOW U KJIIETKaMH, OMOJIOTHYecKas pollb.
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KaHanpat xummnueckux Hayk, CTapLumii HayUHbIi COTPYAHMK,
LOLEHT Kathepbl IMMYyHOXMMWM Ypanbckoro thenepanbHoro
yHuBepcuTeTa. Cchepa HayUHbIX MHTEPECOB — 6MOXMMMS NPO-
[DYKTOB NMUTaHWs, pa3paboTka HOBbIX MMMYHOX\MUYECKUX Me-
TOAO0B aHanM3a.
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Mouynbckaa Hatanua HukonaesHa
e KaHampar xummnyeckux Hayk, SOLEHT Kadeapbl IMMYHOXMUN
il Ypanbckoro hepepansHoro yHuBepcuteta. Cdhepa HayuHbIX
WHTEPECOB — XMW reTepoLMKIoB, pa3paboTka METO[OB CUH-
Te3a ¥ MIMMYHOXMMUYECKOr0 aHann3a aHTMbaKkTepuanbHbIX

npenaparos.




