Mmnt BupmM, 4TO 5TW COGWHEHHA CONSPIRAT JJIMHHBIE (XBOCTHIY U3
HENMOJAPHHIX YIVIeBOJXOPOIHEIX OCTATKOB M CHJILHO NOJIAPHEIE ¢rOJO-
Be» ¢ rpynnama —O—CO—, QOysknnonaibHNe INNEAN KIETOUHbIX
MeMOpan mpencTasiaAlOT coloil Gojlee CNOMANE COSAHEHEA, B COCTAB
KOTOPBIX MOryT BXOMHTL W YIIeBOAHBIC, W AMUHHEIE, W AJKAJAM HH-
BHle rpynnel. PAj BasKEBIX coelmnennii orHocnrca K gocorunudair.
Ha punc. 2.14 uzobpaxena cxema crpoennusi Gocdonnnuna cduiro-
muenuna. Mem6pannsie nmununst 1 docPorunanl, Kak Oparmio, 0o~
CTDOGHB! W3 CHUJILHO HOJAPHOM (TOJOBBI» M ABYX NIAHHLIX HeHOJAAp-
HEIX YrIeBOROpOAHbIX «xXBocros», Jas mx dymkomm cymecTBenno
HpHCYTCTBHE B «XBOCTax» HeHachimewHwx pBolimbix (C=C-cmazeir.
Talme CBA3M OTCYTCTBYIOT B HABOTHBIX Hupax, H0 HAJINYSCTBYIOT
B pacrurenbanx, DyHKNnOHWpOBaAWe IWNEAOB B MeMOpaHax ommca-
w0 B ra. 10.

§ 2.9. Kogarrops!, BUTaMUHE!, rOpMOHKI

MeTaGonmam B DesoM, PaBHO KaK M CHeNnmajbHble CBOficTBa Gmo-
TMONAMEPOB B KIGTKAX PeryiupylOTcA cueHM(PUUYeCKMMHA MaJbiM®m MO~
NEeKYJIaMH, OTHOCAIMAMACA K HECKOJIBKAM TIPYyNIaM OPraHBYecKnx
coennuennit, B § 2.5 y»xe rosopumitocs 06 anenmiaTax.

Boéasmaa wacts PepmentoB QyHKOIuOAMPYET B KOMIIEKCAX ¢ HHU3-
KoMONeKyasnpueiMa  kogarropamu, rofepmenramu. Taxoit depment
B TeNoM HasuBaerca zologepmenrtoMm, ero Geaxkopas wacTs — ano-
depmenron. Kodaxropn pasnoobpazmn, K anmdarmueckomy pany
otrocaATcsa AudocdaTsl YrieBoAOR N HX aMMHONPOM3BOJHBIX, YIaCTBY-
omne B peaknusax nepenoca ¢ocdarusix rpynn. Cpenwm anadaruye-
cknX KoQaKTOpPOB OTMETHM COJEep/KaINue cepy JIWIOOeBYId KACAOTY
H DIyTaTHOH.

HeO6X011HMbIM yY4aCTHHUKOM pﬂna OKNCANTEABbHO-BOCCTAHOBNTEN b~
HBIX NPOLECCOB HABIANETCHA ACKOPGMAOBas KmcinoTa, mium pmramma C:

CH,0H

BuTaMuBEH HEOOXORMMBI MMEHHO IOTOMY, GTO OHH CIY>RaT KodakTO-
paMu mnm mpeobpasyiores B #EX. TEK KaK poab KO(aKTOPOB Kata-
JUTHYECKAS, OHW HY)KHBI OPrafmaMy B MaJHX KOJIAYECTBAX.

B To BpemMa kak ocmoBmble nenn GEIKOB M HYKJTEWHOBBIX KHCIOT,
He roBopd yie 0 mOaAmcaxapujgaxX, ae ABIAOTCA HENAMHU COUPAMeH-
HEIX Jt-cBfidei, OGoOJBLINEHCTBO BasKHEHAIMMX KOPepMEeHTOB — J-DIeKT-
POHHEIE COUPSKEHAEE CHCTEMBI, cOpep/Kallne apoMaTHdYecKHe VK-
I BIW reTepon#Kihk. TaxkoBbl, Kak MBI YK€ BANENH, aJeHMIATHL
Bo ¢aasmmosrx kodepmenTax — Bo (uasmmmononykneorape OMH
n $aapunagennagaaykieoruge DAJl durypupyer compsixemnbril
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TPEeXKOALIEenoil rerepomnkd — pubodaasun (suramme B.). dtm xo-
depMenTsl oKpamensl B FKEITO-OPAHIKEBHI HBET, TAK Kak pubodia-
BUH HOCJIOIIAeT CBET B BUAMMOM 06JacTnm cnexTpa. AjgedmH BXOAHT
H B COCTAaB KOGAMMIHBIX KOQEPMEHTOB, CBAZAHHBIX ¢ KOOATAaMIHOM
nan B, Hupnporcadsdochar (IIAJID) — nponssonsoe nupupnaa —
ApdseTca KodepMEHTOM TPAHCAMMHA3, KATAIW3MPYOIIVUX npespamie-
HUA aMAHOKHCIOT:

H
\c=o ?H
]
CH,—0—P—OH
HO\C// C\C/ ? i
i I - 0
Vo W
Hc o N

n-3deKTpoHHAn cmcTeMa durypupyer m B Tnammadocdare

H
CH. CH.
A\ N
b '
o OHOH
G G HC C
N\ !
H_.,c/ N O\nH, e “\CH,CH,0POPOH
o
00
Tnamne ects puTamuy B,.
[dinaHan gunefiHas conpsaiKeHHAs CHCTEMa N-CBA3EH CONepIKHUTCA
B KpacdiieM BemecTEe MOPKOBH — B B-KapoTune, ABIAIOMEMcA OpoO-
satamaaoM A. Ero wmonndmkanma — perurasb — HenmocpeacTseHHO
yJacTsyeT B MEpBHIHOM aKTe 3puTeldbHOro mocmpuarmsa (ria. 14).
Bamueiimee snavenme [Ia pAna JKU3HEHHEIX NPONECCOB, HAYN-

Hasg ¢ (OTOCHHTE3a, MMEIOT N-dIEKTPOHHLIE COUPSKEHHBI® CHCTEMBE
nopgupunoeblr coedunenuli — upon3BogHLIS ROPPHUHA

H H H

C C C
o N N

]

C—NH l!I=(J/
HC/ \CH

N

C—N HN—

7 | N
HC ¢ G CH
N/ N/ N\ 7
C C G
H H H

Hopdupnucroe KoIpHo HOCTPOEHO W3 YETHIPEX NATHYICHHHIX NHP-
PONBHEIX reTeponnkios. Hax m ppyrae coupssKeHHsI® CUCTEMH, HOp-
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Jupunosoe KoOILIO — NAOCKOE. B nemTpe Koxbla MOMeT pacmona-
raThCA KOOPAMHANWOHHO CBA3AHHLIN aTOM MeTalda. B yooMamyTeix
KoGamunubix ¢epmenrax ¢urypupyer mnopdupuu ¢ aromom Co B
nentpe. XiaopoQuAaLl, OTBETCTBEHHBIC 3a NEPBUYHBIE AaKTHhl HOILIO-
menuA cBera npu POTOCHHTEse, COHSPIKAT NOPPUPUHE ¢ NEHTPANLABIM
aromom Mg (cm. § 14.1). IIpocreruveckaa rpynma rema — mopgu-
pHHA € [EATPAJbHBIM ATOMOM

?Hz ?H:{ CH3  Fe — comepssmrca B Gemxax,

CH,—CH— (CHz)s— CH—(CH,);—CH YYacTBYOIMAX B 1poneccax

HO—(|}H CH E:Hg ABIXaHMA — B IUTOXPOMaXx (CM.

3 § 13.6), B Muoriobmme u re-

—

A Y% morno6une (§ 6.7), B merre-

HsC <\l/ |/>—CH=CHZ MornobuHe — DejKe KayGeun-
=\, N——/ KOBBIX Oaktepuii, Y4acTByIO-

/ \Fs/ AN meM B QuKcanud aTMOcdepHO-
\—N/ \‘N—-/ ro a3ora, B pAfe OKUCIUTENb-

0= / | " \ Ho-BoccTzEmBmeJxmgmx dep-
—uv— MEHTOB. KpPOBiL ODOJIOYHUKOB
H \/ 7 \/ (acnupuit) cogepssurcda 1OIO-

——

BunKa wnopdupnua — munup-

(,:HZ_ ?HZ ponbHBIT KOMILIEKC BaHajgud.
T00C—CH, CH,—C00™ Ha puc. 2.15 nokaszana
CTPYKTYpa reMa I1pocCTeTuye-
CKOH rpynmbl MUOIIODHHA M
reMoro6uHa.

Pons MeTannoB, B 4aCTHOCTM KOMINEKCOOOpa3yoINMX mNepexof-
HEIX MeTaJIOB, 04YeHb BeJuKa B Ouwomormu. OKono tperm Bcex dep-
MEHTOB, W3BECTHHIX HayKe, CONep’KUT HOHB METANIOB B KadeeTse
rKodaxropos. Ornocamueca cropaa daxkter u npobiemsl, mpexcrasiad-
omue coboil nmpeamer OUOHEOpaAHUUECKOl ITUMUU, PACCMOTPEHDI
B § 6.9.

B caoskapIX MHOTOKIETOYHBIX OpraHU3Max pom, CUCHANBHBIX, pe-
TYJATOPHBIX BOIIeCTB MrpaloT 20pMoibl. 1B opramuamax >KUBOTHBLIX
WMeIOTCA JBe OoNpImue rpynnsl ropMOHOB — OENKyM, NMOAMNENTHRS U
X TPOM3BOJIHbie M crepoujsbl. K mepsoil rpyome OTHOCHTCA TMPeo-
r1o0ymud — GeoK H{MATOBUAHON :Kejiedbl, Co/eprKamuil MOAMpOBaH-
HbIii THPOKCUH, WHCYJUH, Perynupyomuil ypoBeHb caXapa B KpDOBH,
OKCUTONMH, BBI3HIBAIONIMHA COKpaleHue MATKd, Ba3olpecchH, peryad-
pylomuii KpoBAmoe japjaenwe, ¥ T. 1. L'OpMOHHI CRHATE3upyOTCA B
#enme3aX BHYTpeHHeH ceKpenyu M OCYMeCTBIAIOT peryJAndio HA
ypoBme opraumama. Crepouppl — coexuaenus, COREpHaniue ymepon—
HBIA CKejleT NHMKIONieHnTanopeHanTpena

Puc. 2.45. I'em (mportorem IX)
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Basxpeiimive crepowaHsle TOPMOHBI — IOJNIOBEE TOPMOHBI — 3CTPOH,
IpOrecTepod, TECTOCTEPOH, AHJAPOCTEPOH M TOPMOH KOpH Hajmoyey-
HUKOB — KOPTU30H.

Hpome sTux faByX rpynnm, @MeOTcA ®M Jpyrue HUBKOMOJNEKYJIAD-
HEIG TOPMOHBI. YKaXeM Ha ajJpeHaiwn, FOPMOH- HaJNOYEYHHKOR, 110-
BHMIAIOMUY aprepuaisHoe JAaBieHVe MW CTUMYJIUPYIIHU CepAedHyIo
JeATeNLHOCTD:

HO

N H
C—C CH

2 N

HO—C —CH—CH,—NH-—CHj,

N /
C=C
HH

TopMoHaibHad AKTHBHOCTh oONpefielifieTcA XuUMmUeckoit @ynrnmo-
HAJILHOCTHI0 HEMHOTOUUCICHHBIX ATOMHBEIX Tpynn. XUMHYECKHe pas-
JyuuA TECTOCTepOHA W KOPTM30HA MaJbl, HO uxX (uaHoidorvyecKune
$yuxnnn cosepuienso pasamyasl. Crpoemme m cBoiicTBa rOpMOHOB

Tab6annma 2.3. lpubausureasnmil xummueckmii cocrap knerox E. coli

qucao pas-
BemecTro CpemHasn M. M. ,gﬂ‘fﬁ"n‘;,gﬂ,‘:; JMYHBIX gnnos
MOJERYJT
H,0 18 10-1010 1
Heoprapndeckae HOHK (Na+, K+, 40 2,5-108 20
Mg*+,cat+, 17, POS™, CO; ™ map.) :
YraeBoIs ¥ UX IpeqmecTBeHHIKH 150 2.108 200
AMIHOKHCJOTH ¥ HX IPeMIeCTBeHHNKN 120 3.107 100
HyxaeoTHIH I BX TTPeRMICCTBeBRAKK 300 1,2-107 200
JInnuaK 1 fX [peimecTBeHHIKH 750 2,5-107 50
Jlpyriie Masikie MOJEKYIIH 150 1,5-107 200
Beaxn 4104 108 2—3.10%
JHH 2,5-10° 4 1
PHR:
pPHK 16 S¥) 5.105 3.104 1(?)
pPHH 23 S 108 3.104 1)
TPHK 2,5.104 4.104 40
MPHH 108 103 103

*) 8 — cpenbepr {cm. c. 80).

NeMOHCTPHPYIOT GWoJorvyecKoe 3HaueHue HHAVBHUAYAJILHBIX MOJe-
KYJIAPHBIX CTPYKTYP.

BakEyo pons WrpaoT oJNUTONENTHALI FOJIOBHOTO MO3ra MAEKOIA-
ralommx. Bemecrsa, cogeprranine HeGonbIIOe YACIKO aMUHOKHCIOTHBIX
ocTaTkoB (HampuMmep, fAeiicTBylomuil mono6HO MopduRy yHIexkamen-
AL H-Apr-Hpo-Jluz-ITpo-T'an-I'na-®Pen-Pen-I'nn-Jleir-Mer-NH,),
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06Iafal0T pasMnYHLIME (PYHKIUAMHE — CPEJIH HAX WMEIOTCH aHAlb-
TeTHKH, CTUMYJIATOPHI DaMATH U CHA.

K semecrsaM noamnenTuJHOH DPHUPOAEI OTHOCHUTCA pAX He#po-
TOKCHHOB, COJep:KaminxcA B fAaX 3Mell, CKOPOMOHOB M T. [. ITH
BemecTsa GJIOKMPYIOT CHHANTHYECKYIO Iepefady HEepPBHOTO HMIYIbca
{em. § 11.5).

Tabm. 2.3 xapaxrtepmayer pasnoo0pasme BemecTs, (PYHKOHOHHA-
pyiomux p OGaxrtepmansHoil uuerke Escherichiea coli (wxmmeunoit
Iajxouxe).

§ 2.10. OcuosHble GmoxuMHATECKAe UpPOHECCH

Bece xpaTko oxapakTepH3oBaHHbIe BEHIMIe BeECTBA YYaCTBYIOT B
1Iponeccax KM3HENESATENHHOCTH DPasiM4HBIX OPranmM3MoB, BuipaGoraH-
HHX B Xoje Oumonormuecxodl ssomionuu. Bombmime m maubie Omomorm-
yvecKne MOIEKYIB ofecnedmBaioT OmocuHTes, MeTafoamsM m Omo-
9HEPTeTHKY.

Hak ye crasano, HYKJIeMHOBEIe KHCIOTH OTBETCTBEHHH! 3a Omo-
cunTe3 GenxoB. B aToM m cocTOMT MX efMHCTBEHHAS (33KOHOGATENH-
Hag» $ysxnmna. B cBow ogepens «mcmonHuTENM» — GETKM — ABIAIOT-
¢ HeoOXOAMMBIMH YYaCTHAKAMH BCeX OHOXMMMYECKHX IIPONECCOB B
KavecTBe KaTalmaaropoB — ()epMeRTOB.

Jusa peanmsanum OmocuHTesa w MeralonmsMa HeolfXomHMa SHeEp-
THA, 3amacaeMasa B KIETKaX B XMMHUIeCKoil opme, NIaBHBEIM 00pasoMm
B 5K3epronmueckmx rperveii m Bropoit gocdatroit ceasm ATD. Co-
OTBeTCTBeHHO MeTalonmueckne OmOSHEPreTMHECKMe HPONECCH HMEIOT
CBOMM pE3YIBTAaTOM «3apAAKY arKymyuasaropa» — cuates3 AT® a3
Al® m neoprammyeckoro gocdara. ITo IPOMCXOHT B Hpomeccax
aeixapna #m Qorocunresa. CoBpeMeHHBIe OPraHM3MBI HECYT HaMATH
o6 spomommu, RazaBmelica oxono 3,9 -10° mer maszaxg. Wmerorca
BeCKWe OCHOBAHMA CHYUTATh, 9TO KM3HD Ha JeMile BO3HHMKIA B OT-
cyrcreme cpoGopHoro xmenopoma (em. § 17.2). Merabonmueckne
Opoineccs, TpoTeKalomime OPHM YYacTWm KHCIOpoia (Upemkjie Bcero
orucanTenbHOe ($HOCHOPMIMPOBAHNE NPH [ABIXaHWM), OTHOCHUTEILHO
HEMHOTOYNCIECHHBL ¥ OBOAONHMOHHO ABIAIOTCA 0ollee MO3XHUMM, deM
ana3poGHBe mpomeccsl. B oTcyTcTBME KHMCIOPOAA HEBO3MOMKHO IIOJ-
HOoe cropamme (OKHCIEHME) OPraHMYeCKMX MONEKYHX NWIIeBHX Be-
mecTs. Tem He MeHee, KaK 3TO HOKA3BIBAIOT CBOMCTBA HBEIHE Cymie-
CTBYIOMUX aHAOpOGHBIX KIHETOX, M B HAX HEODXOAVMAasA AIA ;KU3HN
9HeprHuA IONYYAETCA B XOJe OKWCIMTeNbHO-BOCCTAHOBUTENBHBLIX PO~
neccon. B aspo0HbIX cMCTeMax KOHEYHBIM aKIeNTopoM (T. e. oKuCIH-
Tenem) Bomopoxa ciayskur O,, B aBadpOOHLIX — APYLHMe BeulecTBa.
Oxmucnenme Ges O, peaxmsyercs B ABYX DYTAX OpoeHHs — B DNIH-
KOAW3e W B CHUPTOBOM OposkeHmm. IAuK04AU3 COCTOMT B MHOTLOCTa-
AWAHOM pacieleHNy TeKCO3 (HampmMep, MIIOK03L ) BIJIOTH N0 ABYX
MOMeKYl NHpyBaTa (IWpPOBUMHOTPAAHON KHUCIOTHI), COAEDPHAITNX IO
Tpn atoma yriepona. Ha srom nytu gse monexynst HAJl Boccramas-
mmsaorea g0 HAX.H n gse momexyant AP docdopuaapyrorea —
ponyzawrea mBe Modexyiust AT®. Beuaencrue obparroil peaknum
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