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B n3gaHvm paccMoTpeHbl BCe OCHOBHbIE KIMacchl MPUPOAHbIX COEAVHEHWNIA, ANA KOTOPbIX MpUBEAEHbI
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OpraHN4Yeckon XUMUN WU hapMaKkorHo3uW, B KadecTBe OOMOMHWUTENbHOW NuUTepaTypbl CTygeHTam
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acrnupaHToB WU NpenojasaTtenen



NnPeNCJiIOBUME ABTOPA

MHoroneTHas npenogasaTenbLCKas
DEATENBHOCTL MO OPraHn4eckOn XMMnm
Ha XMMUYeckom, Buonorundeckom, dap-
MaLEeBTUHECKOM N MEONLIMHCKOM aKy/b-
TeTax yHmBepcuteTta npuBena MeHs K
MbICAIK, 2 NOTOM W K TBEPAOMY ybexne-
HMIO, 4TO BCA rpoMana 3Toi 0bnactn ec-
TECTBO3HAHMS €CTECTBEHHbIM 0OpPa30M,
MOXHO CKa3aTb, caMOnNpon3BONLHO, oe-
NINTCA Ha ABe 4acTu, KOTOpLIE B TOXE
BPEMSA CTOAb TECHO CBA3AHbLI MEXay CO-
GOV reHeT4eckKkn M MeToo0NOrMHEecKN,
YTO CaMOCTOSATENBbHLIMW CHNTATE UX HENMb-
34. YBUOETL 3TW OBE YACTWU HETPYOHO W
MX MOXHO ONpeneniTb KaK KNacCUYeckyk
OpraHn4ecKkyto XMMnio M XMMMI0 NPMpPoa-
HbIX coegmHeHni. Cpasy xe gcHa 06-
LHOCTb WX COCTaBnaAWNX cybecTanumia:
3TO COBOUHEHWNA N3Ha4anbLHO yrnesoao-
POLAHOK NpUPOObl OTATOLWEHHbIE pas3nuy-
HbIMW (OPraHOreHHbIMn) GyHKUNOHANb-
HbIMW rPYNNamMmn, eayHbiA B3rnag Ha Nnpu-
poay BHYTRPUMONEKYASPHbLIX N MEXMOne-
KYNSpHbIX B3aUMOOEWUCTBNA, TEPMWUHONO-
rmyeckass 1 HoMeHknaTypHas 6nmM30cTb.
Ho B TO Xe BpeMs, pasnu4min mexay sTun-
MW AByMA 0BnacTaMmn OpraHn4ecKon xm-
MUK Bonee 4eM JOCTATOYHO, YTO6BbLI NPO-
BECTW NPEANOXEHHOE pa3rpaHnyeHne.

[TpeoMeToM KNacCWYECKOM OpraHu-
4YeCcKOW XMMWUK cneayeTt cunTaTth YrneBro-
Aopoabl v nx upocmete GYHKUMOHANBHbIE
NPON3BOOHbIE, NCCNEO0BaHWNE CTRYKTYP-
HbIX 3aKOHOMEPHOCTEN N OeTanbHbIX Me-
XaHW3MOB peakunin. He NCKNYeHo, KO-
HEYHO Xe, nonagaHue B chepy 3Toro
N3y4eHns 1 BewecTs NPMPOOHOro npo-
NCXOXOEHWA, HO 3TO 0BLIYHO O0CTaTOY-
HO NPOCTHLIE HEMHOMOYNCNEHHBIE NPUMe-
pbl MANKOCTRPATUBHOMO Xapakrepa Ha oc-
HOBHOM (DOHE CTPYKTYPHOO MHOroobpa-
31S NPUPOOHLIX COEONHEHNA,

JocTtaTo4Ho NnOrMyHo Teneps onpene-
NNTb XUMWIO NPUPOAHBIX COEOMHEHNIA KaK
Ty 06nacTe OPraHM4ecKon XMmMmn, KoTo-
pas CBA3aHA C HOAMIPYHKYHOHANLHBIMI PO~
M3BOOHBIMW  YrNesBoooponoB, CO-
CTaBNALWMMI OCHOBHOW MacCue BeLLecTs
XnBOn marepun. Pasnuyme, Ha nepsbii
B3rnsag, Kasanock Hbl HE CTOMb CyLLECTBEH-
HOe, 4T0ObI “ropoanTh BECh 3TOT Oroposn”,
Ha CaMOM Xe aene nocnepQpatenbHbIA

aHann3 HakonNNeHHoro Kk KoHuy XX Beka
BCEro TOro, 4T0 N3y4eHO W HAMAEeHo B 06-
nacTn XUMUN XUBGIA NPUPoAbl, BYKBaNbHO
3acTaBnaeT npoaenaTth Takow “mutoa”.
(devcTtenTenbHO, Npouenypa pasaeneHns
BCEW OPraHN4YeCcKon XMMMIN HA KNAccU4ec-
KYIO OPraHu4ecKyto XMMMio M XMMUIO HPKn-
POLHLIX COEOMHEHNIA HaNOMWHAET NPOLLECC
Denexsna KNeTk Ha aBe HOBbIX, KOraa B Heil
HakannmeaeTcss M3HbITOYHOE KOMMYECTBO
reHeTU4EeCKoro, aMuHOKMCNOTHOrO M BCe-
O OCTaNbHOIO OpraHUYeckoro Matepnana).

Ho 3ToT nepexon OT Knaccuyeckon
OpPraHN4yecKkon XMMnUM K XuMnm npmpoa-
HbIX COEOUHEHWA, @ NMEHHO B TAKOW noc-
nenoBaTeibHOCTH AONMXKHBL) N3y4aTbCH 3TK
0Ba pasfena xMMum Boobtue, He aBnaeT-
CH YACTO KONMUYECTBEHHBLIM — 3TOrO “KO-
nnyectsa” cTano 4OCTaTO4YHO 419 NOosAB-
NEHUA ¥ HOBOrrO “KavecTtsa”, CBA33HHOIO
C NPOCTPAHCTBEHHLIM CTRPOEHNEM CROX-
HbIX OPraHN4ECKMX MONEKY, MeXaHN3Ma-
M WX PEAKLIMIA, MEXMONEKYNSPHBIMW B3a-
uMogencTenamMn. KpomMe Toro, Haao 3ame-
TNTb, YTO HA ONpPEeneneHHbIX 3Tanax rnpu-
POOHAs XMMUS BKNOYAET 0OBLEKTbI U rnpes-
CTaBNEeHWs KNaccu4eckon HeopraHn4eckon
XMMUM (0COBEHHO NOKa3aTensHO Takoe
y4acTre B XMMun 3H3MMOB) W dr3ndeckon
XUMWW (BHEpPreTnka XMMm4eckux rnpouec-
coB, Mexda3Hble B3anMoaencTens).

O B3aMMOOTHOLWEHUN 3TUX OBYX Pa3-
0enoB BCeA OpraHM4eckoh xumMwuin cre-
ayeT OTMETUTbL cnegyiolee: ncrtopmnyec-
K OHM pa3sBMBaniCcb BMeCTe, C Camoro
33POXAEHNA OPraHN4ecKon XMMnMK (TOM-
Hee cka3aTb, C MOMeEHTa pa3feneHns
XUMUW HA HEOPTraHUYEeCKYIO U OpraHuyec-
Kyt0), nOMOras ofHa gpyron mMetonono-
fMYECKM U MarepuansHo; HO NPKU X N3y-
YEHUW NOCNenoBaTensHOCTL BE3YCNOBHO
JOMKHA OblTb OOHO3HAYHOW: OT NPOCTO-
ro — K CNOXHOMY, OT HEOPraHN4eCKOn Xun-
MWW — K OPraHn4ecKomn XmMmMnmn, OT Knaccu-
4ECKOW OPraHnyeckon XMMmm — K XMMnu
MPUPOOHLIX COEAMHEHWIA, KaK 3TO yxe
CTano NpMBbIYHBIM ANS HaC.

Taknm 06pa3om, Ternepb Mbl MOXEM
paccmatpmeathe npouecc gddepenuna-
L OPraHUYECKOA XMW HA KNacCUYec-
KYI0 N NPUPOAHYIO — KaK HOBbIA 3Tan pas-
BUTMNS XxMMUKM BOGOUIE.
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“beccmuicaenno 3ampaqueams 6oavuie ycuaui Ha mo,
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Aneaniicxuii yuenutii u 602oca06

fnasa 1.
BBEAEHUE

1.1. MNMpegMmeT XMMUN NPUPOAHLIX COEANHEHUMA

“Xmma npupoaHblX coeanHennn”...
Kasanoce 6bl, yxe 3TUM TEPMWHOM OnN-
pefeneHo cogepxaHdne npegmera, ero
0bbexThl B nepBylo ovepenb. Ho ecnwu
NPWKOCHYTLCH BNAOTHYIO K KAaKOMy-nnbo
KOHKPETHOMY NPUPOAHOMY XUBOMY 0Ob-
KTy C NO3WUWA XMMMNYECKOro cocTaea,
TO NOYTK Cpasy xe BO3HMKaeT npobnema
onpenenexHins rpaHuL, aToro npeamMeTa m
TEX 0COBEHHOCTeR, KOTOpLIE NO3BONAKNT
BbIAENNTb ero B CaMOCTOATENbHYKD ANC-
LmMnaniy. MHaorodvcnerHble nccnenosa-
HWS XMMWYECKOro COCTaRa XMBOTHbIX W
PACTUTENbHbIX OPraHM3MOB OOHAPYXNNK
HeobbluHoe MHOroodbpasmne mx opramu-
YEeCKUX CYBCTAHLMA, KaK QUEHb CNOXHbIX
MO CBOEN CTPYKTYpe (aHTMBMOTUKK, Nonn-
nentuabl, ankanomibsl U T 4.), TaKk U npe-
DENBHO NPOCTbLIX (METaHOn, 3TURAMMH,
Tonyon v ap.). OTCK0Aa BbITEKAET, 4TO

HE0BX0ANMO BbIAENNTL XMMWIO NPUPOA-
HblX COBQWNHEHWA W3 OpPraHnyeckKon xum-
MWW, XOTH KOHEYHO XE&, OHW 04eHb CHNb-
HO CBR3aHbLlI MCTOPWUYECKN N MEeTOA0NO-
rMuYecKkn, Takxke kak cnosa “npmpoaHas”
n “opranmnyeckas”. BAnM3kn, B3aMMOCBS-
3aHbl, HO He 0AHOo 1 ToxXe. Tak 4To Xe?

Monpobyem yBMAETb 3TO HA HEKOTO-
PbIX MpUMepax, cpaBHMBas Nesyio v npa-
BYHO KONOHKN cxemot 1.1.1.

HJOCTaro4Ho NpPOCTO ONPEnenTsL, YTO Bee
3TO OpraHM4eckie BeLLeCTea, HO ecni B ne-
BOW KONOHKE npeacTasneHbl KNacChl MOHO-
OYHKUMOHANBHBIX OPraHieCcKUX COeIMHERNIA
(2 oprannyeckas XMMmns 1 ONpenenseTcs Kak
XVMWS YTMEBOAOPOA0B U NX DyHKUMOHANb-
HbIX NPOW3BOAHLIX), TO B NPaBOWN KONOHKE Mbl
BMOUM TUMNWYHO NMPUPOAHOE COoeauHeHue,
KOTOpoe aBnsetcs NonndyHKUMNOHaNLHBIM
OPraHn4ecKkyM coeauHeHmnem.

Cxema 1.1.1
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Cxema 1.1.2

=
R Wa s

1 HY N

™~ — —_—
7O ko 7/

<

O

_ A
c—c&
Y

HO

B KakoM-TO nnaHe, aHanormyHyKw cu-
Tyauuio Mbl MOXEM OTMETUTbL M NPW aHa-
nu3e MexaHn3MOB peaxkuun BUocuHTesa
NPMPOAHbLIX COEBAWNHEHWIW, NPOTEKADLLINX
B XmBOK kneTtke. B nepeBom cny4ae Mmbl
uMeemM geno ¢ npoueccamin, 3atparmea-
OWAMKU NMHB0O CAWMH PEAKLMOHHBIA LIBHTP
(Sy,), MMBO DAHY XMMUYECKYIO CBA3bL (A,
A,), Toraa xak B peaxumn 06pasoBaHuWg
NPUPOAHONO COBAMHEHMA 4acTO oQHOBPe-
MEHHO Y4aCTBYIOT HECKONbLKO PEaKLLMOH-
HbIX LLEHTPOB M HECKOMBKO XUMUYECKNX
ceA3zeir. Tak, HanpuMmep, npespaieHmne
CKBaneH-okcmaa B CoOeAMHEHWEe CTEPAHO-
BOW CTPYKTYPbI, NPOTEKaOWEE B OAHY
CTagumio, BkIo4aeT B cebHa MexaHn3mbl
HYKNeopUNBHOMO PaCcKpbITUA 3NOKCNOHO-
Mo UMKIZ K HETbIPEXKPATHOrO 3NEKTPO-
dunbHOro NpMcoeamHeHns NO cneMHOBON

CBA3M (cm. cxemy 1.1.2). MexaHn3m noc-
nepHero npaouecca aonxed doiTe onpe-
JeneH KaKk MHOTOLIEHTPOBbIN.

Cnepaylowan O0COOBEHHOCTL peaxklni
BNOCKMHTE3a OpPraHN4YecKmx coeamHeHnA,
NPOTEeKaLWMNX B XNBOW KNeTKe (in vivo),
3aKmoyaeTcs B BbICOKOW (NPakTHU4eCKW
abCoNTHOW) CTEneHn Mx cTepeocenex-
TUBHOCTW — QHAHTMOCENEKTUBHOCTY B
NepByld oyepedb. Ecnm B XoOe Kakux-
nmobo NpeBpAaLlEHNA B MONeKyne BO3HW-
KaeT HOBbIA, O4epenHon MNK nepebli,
ACMMMETPUYECKMNIA LIEHTP, TO B chny4ae
peakuuia in vive 0bpasyeTca 0AMH 3HAH-
TNOMEP, B OTNUYMM OT Tex Xe npespa-
LEHWW, NMPOTEeKaoWMNX BHE XWNBOW KNeT-
KW (in vitro) n 6e3 npueBneYeHnsa xmpanb-
HbIX KaTann3aTtopoB, BCeraa NpuBoasLLMX
K pauemary (cxema 1.1.3).
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Beederue 6 xumuro npupoonsix coedunerul

Cxema 1.1.4
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o) CsoncTtea kucnot (X)

I
R-C-CH,-COOH CsoitctBa xeToHOB (Y)
Csoictea eHonos (Z)

rceomctB=X+Y + 2

Takmnm 06pa3oM, Ba3npyack Ha OCHOB-
HbIX PA3NNYNAX XM OPraHnYecKknx co-
eanHeHnin “B konbe” 1 “B XMBOW KneT-
Ke"”, MOXHO OornpeaennTb XMMMID NpUpoa-
HbIX COEANHEHWUM TaK: XuMUs 0pP2QHHHECKILX
HOAUQDYHKUUOHANBHBIX MOACKYA, cmepeoche-
uguueckux peaKuui u MHO20UeHMPOBBIX
MeXAHUIMOE.

Ncrnonb3osaHune Mprpoaon nonngyHK-
LMOHAmNbHbBIX OpPraHn4ecknx coeguHeHuin
6e3ycnoBHO gBNAETCS NPOLECCOM paun-
OHanbHbIM, MOCKONbKY Hannine B 0OHOWM
MOnexyne TOnbKO ABYX OYHKUMOHANb-
HbIX TRYMNA YXE& He YyABaMBaeT, a MOXHO
CKa3artb, yrpamBaeTt ee QyHKUNOHanNbHbIE
BO3MOXHOCTWM, TaK Kaxk Hapsay cO cBOuU-
cTBaMun ¢pyHkuma X n Y B TaKOM MOneKxy-
ne NOsABNSIeTCH TPEeTbs rpynna xmmmnyec-
KX N UN3NYEecKNX BO3IMOXHOcCTen (Z),
06a3aHHas B3aMMHOMY BNUAHNIO MCx0oa-
HeiX rpynn X n Y (cxema 1.1.4).

370 COOTBETCTBYET NONOXEHNIO ApUC-
ToTtens: “Lenoe — 310 HeuTo Honbliee,
4eM cymma dacteun”,

B kavecTBE npumMepa paccMoTpum
CBOMCTBA [3-KETOHOKNCMOT, KOTOPLIM KPO-
Me CBOWCTB KMCNOT (X) v kKeToHOB (Y)
NPWCYLL HOBLIE CBOUCTBa €HONOB (Z).

Apyron npuMmep: N3 HeopraHniecKux
KWCNOT 4N NOCTPOEeHns Lenoro ps-
0a BaXHbiXx OBMONOTMYECKN aKTUBHbIX
Bewects MNpupona Bbibpana KUCNoTy €

MaKCUMAnNbHLIMN XMMWYECKNMIN BO3MOX-
HOCTAMU — TPEXOCHOBHYIO ¢ OCHOPHYIO.

MpUHLLIAN NOCTROEHNA NPUPOOHLIX CO-
eaMHEHNI N3 NONNPYHKLIMOHANBHbBIX MO-
nexkyn, o4eBnaHO, CBA3aH C MHOrOQYyHK-
LMOHANBHOCTLIO XXUBLIX CUCTEM, U3 KOUX
Te Hbonee XWU3HeCcrnocobHbl, KOTOPLIE 06-
nagawTt MakCUMMyMOM BO3MOXHOCTEWN,
HanbonbLien rmnbkoCcTblio NP MUHMMAnNb-
HblX MarepuanbHbIX N 3IHEPreTn4eckKmx
3arparax, T.e. MOXHO ckaaarb, [pnpoaa
npuaepxmeaeTcy npuHumna Okkama, co-
rNacHo KOTOPOoMY “BeccMbiCneHHO 3aTpa-
ynBath HGOnblUE YyCUNMIA Ha TO, 4TO MO-
XeT ObITh AOCTUMHYTO ME AdbiinM”.

MHOrogyHKUMOHANBHO ~TL NPWUPC OHbIX
COEOMHEHNI, & 3HAYUT N XKUBLIX CUCTEM,
obecneymBaeTcs TaKkke 1 aCMMMeTpuYec-
KOV N30MEPWEN TEX COEONHEHNIA, KOTOPbLIE
06naaa1oT Takon cnocOBHOCTLIO (Cpa3dy Xe
Ha00 OTMETUTb, 4TO abcomoTHOE BONBLLUWH-
CTBO NPUPOAHbLIX COeONHEHWNIA NMEeLOT MO-
NeKynNaApHy acMmmeTpuio). Ho, kpome
TOrQ, MONeKynsapHas acuMMmeTpus 1 CBs-
3aHHaa C Hew 3HaHTWOCTepeocneundmny-
HOCTb peakuuu in vivo obecneumeaeT ce-
NEKTUBHOCTh XMMUYECKUX N HUINUECKNX
NPOLLECCOB, KOTOPAad COBEPLUEHHO Heob-
X0OMMa Ha poHe MHOrOQpYHKUMOHANEHOC-
TN AN BHECEHWs OrnpeneneHHoro nopsa-
K&, TaK KaK nonn@yHKLUNOHANBHOCTL BbICO-
KOW cTereHn HeceT ¢ coboml xaoc.
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1.2. Knaccudpukauma npupoaHbiX COeiMHEeHN A

Knaccudukaumsa npupoaHbix coeauHe-
HWIW — BOMPOC He TpMBMaNbHbIA Nno Npu-
YMHE UX MHOrOooBpPasmsa U CNOXHOCTU XK-
MMYEeCKoro CctpoeHus. K HacToawemy
BPEMEHW CAOXNNOCh HECKONbKO NOAX0-
O0B K 3TON npoBnemMe, Ho HW GOWUH U3 HUX
He S9BNSeTCs YHMBEepCanbHblM, BCEOOLEM-
MOLWWM — CKOpee BCerg, Kaxablidi U3 H1X
MMeeT NpaBo Ha XM3Hb: TOT UK WUHOW
KnaccunpukaunoHHbIA NPU3HAK MoXeT
BbiTe NpUeMnNeM B 3aBUCUMOCTU OT cde-
pbl 0EeATEeN5HOCTU N OT LUCNOMb3yEeMbIX
aKUEHTOB.

Xumuueckan knaccudpukayua
npeanonaraeTt pasgeneHne Ha Knaccbl M
¢dopMUpPoOBaHME HA3BAHWUIA BELLECTB CTPO-
ro B COQTBETCTBUW C HOMEHKNATYpPOW
KNAaCCUYECKOW opraHuyeckon xumum, Ho
YYNTBIBASA TO, YTO YXKe CKa3aHO O NpMpoa-
HbIX COEANHEHNAX KaK NONGyHKLUWUOHANb-
HbIX, 3TOT NOAX0L MOXET ObiTb pauno-
HanbkHO MCMONL30BAH TOMLKG B CAyYae fo-
CTATOYHO MNPOCTbIX COEOUHEHW, Takux,
HanpuMep, KaKk OKCUMKWCNOThl N XUPHbIE
KWCNOTbl MW Xe Torga, Koraa Heobxo-
OUMO YyKa3aTb TONILKO XapakTepHsie ¢yHK-
LKW OaHHOW rpynnel coeguHeHuia, Harpn-
Mep, Mbl HA3biBAEM KNacc coeauHeHWni
“aMUHOKMCNOTBLI", HE YyYnUThIBAA TOT aKxT,
4TO Kak NpaBmno, B Ux Monekynax nme-
loTCA gpyrue GyHKUUnM, U OHWN OONXKHbI
ObITb OTHECEHbI, MO MEHbLIEN Mepe, K
TPexXPyHKLNOHANbHLIM COeANHEHUAM
(cxema 1.2.1).

Buoxumuyeckana knaccudpukaums
OCHOBaHa Ha pa3rpaHU4eHun NPUpPoOHbLIX
cOeOUHEHWA COrNacHo NyTaM uUx BUOCUH-
Te3a: pasnu4aioT BewecTsa rnepBUYHOro
meTabonuama (yrnesonpl, aMUHOKUCNOTHI

WU apyrue KOMNOHEeHTbl Xu3dHeobecneye-
HWUA XWUBOW KNETKN) U BELLEeCTBa BTOpUY-
Horg metabonmama, obpasylomecs 4ac-
TO Ha Hase BewecTs nepBU4HOro BUOCKH-
Teaa, KOTOpble, KaK NpaBuno, He ABASIOT-
CH HEeOOXOOMbIMU AN OCHOBHbIX 6ULO-
XUMUHYECKNX npoueccoB {(ankanowasl,
TeprneHonosl W ap.). BewecTtea BTOpWUY-
Horo mMetabonuama, B CBOIO ovyepenb,
KnaccnduumpyloT B COQTBETCTBUM C KITIO-
YeBbIMW CoeAUMHEHUAMKW X BUoCKHTEe3a:
LWNKWMATHbIA NyTe BUOCUHTE3a (LLUNKUMO-
Bas KWCNoTa), MEBANOHOBLIW NyTb BUO-
CUHTE3a (MeBanoHoBas KNCNoTa), Nonnke-
TWAOHBIA NYyTb BUOCKUHTE3A (NONUKETUL).
Kak BuOHO 13 cxeMbl 06pa3oBaHug
OCHOBHbIX KNACCOB NpUPOLHLIX COeanHe-
HWA (cxema 1.2.2), BCe nyTu BUocuHTe3a
CBSI3aHbl Mexay coboi, a Kpome Toro,
4acTO OHW NEepPeKpeLLMBaINTCH, T.e. UMe-
I0TCHA NMPUPOOHbLIE COeANHEHUN, npu 0B-
Pa30BaHUN KOTOPbLIX MCNONL3YIOTCS OBa
nyTn BuocuHTesa (TaKk HasbiBaeMbie Be-
LECTBA CMELWaHHOoro Nyt BUocuHTeaa).
B cBa3n Cc 3TuM, 30€ech Xe crneayer
obCcyanTb Tako BONpoC, Kak uenecood-
Pa3HOCTb BUOCUHTE3E TEX UMW UHBIX BE-
LWEeCTB B XMBOW KneTke. Ecnn B oTHoWe-
HUW NPOAYKTOB NEPBUHHOrO BUOCKMHTES],
B OCHOBHOM, BCE NOHATHO: GpyHKUMW Ben-
KOB, HYKNEWHOBLIX KMCNOT, Yyrnesoaos u
XWUPOB AOCTATOYHO AICHLI U MHOroobpas-
Hbl — TO OTHOCUTENLHO HAlWWX 3HAHWA O
PONW NPOAYKTOB BTOPUYHOrO MeTadonna-
Ma B XXWN3HEOEATENBHOCTU OPraHnu3MOoB, WX
NPOAYLMPYIOWWX, 3TOro CKa3aTb HEeNb3s.
BbITyeT oaxe Takoe MHEeHue, 4To 3TW Be-
LlecTsa — oTOPOCh! XU3HeneaTenbHOC-
TW XUBLIX KNETOK. BesayCnoBHO, Takue

Cxema 1.2.1
R-CH-COOH R-COOH R-CH-COOQOH
T CIJH T T rlsz
X X X
X-okcukmenora X-kmucnora X-amuHokmcnoTa
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Cxema 1.2.2
CO,-H,0
nonncaxapuasbl D R— yrneBoam . HYKNENHOBLIE KNCNOTLI
| .
i
]
CH,~CO-COOH WM KMMOBas ' apomaTmM4eckmne
NUPOBUHCrpagHas > KMCNoTa “ ¥ | npoussogHble
KACNOTa !
1 [ 3
I
1 ‘
1
1
MesanoHosas | «—— | CH,—~COOH | —» |amMnHokuCNOoTEl | —— | ankanongpl
KucnoTa
N30NpeHonabI nonnkeTNAbI nenunenTUabl

BeLecTBa-0TOPOCHI €CTh, HO MX HEe TakK
MHOrO, KaK 3TO NpeacTaBnseTcy B HAcCTO-
flLee BpemMs, a N0 mepe yrnybneHns Ha-
WX 3HAHWIA O XMW N BNOXMMUI NpK-
POOHbIX CYOHCTaHLMIA 3TO NpeacTaBneHne
BCce Bonblle obepHaeTcs GaKTHYECKUM
Matepmanom. U B Hacrtoswee Bpems
MOXHO CMenQ0 cKas3aTb, 4YTO BelecTea
BTOPUYHOro Metabonnama aBNHAIOTCH
cpencTBaMun 0BLLIEeHNA U BRaWMOOTHOLE-
HUa Mexay opradmamamn. OHW BbINOA-
HAOT GYHKLNMW CUrHaNn3aumn, 3amThl,
Opyans aTaku, NpuBAEYEHNS U T.4.

Buonoruueckaa akTUBHOCThL Npu-
DOAHbBIX COEANHEHWNIA TarxXe MOXel HbiTb
MCNoNL30BaHA and MX 0O6beagMHEeHMNa B
KNaccCbl, XOTH cneayet cpazy xXe OTMme-
TUTb, 4TO 4acTo B O4HY rpynny npu Ta-
KOM noaxone Byayr nonanarth BewecTea,
nMetouime 04eHb Mano obuwero mexay
coBOi NO MONEKYNAPHOW cTpyKType, Ha-
npMmMep, BUTaMUHb!, aHTUBNOTUKN, LNTO-
TOKCWHbLI M T.4. (cxema 1.2.3).

HO B HEKOTOPbLIX cnydyasx NpMpoaHble
BeuwlecTea, obnagaoume onpeneneHHbIM
BUOOM BU3N0NOrMYecKOn aKTUBHOCTHN,

Cxema 1.2.3

HekaTopble NpoTMBCONYyXGNeBble aHTUBNOTUKW

CHs CHs
] COCHs COCH:20H
CH30 S S\S AN -CHa <" 0OH
S-S/ CH30O
(CHz2)2-NH2 0
BapaunH AUETOMUUMH AgpmaMmnumH
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Paralobesia viteale

Attagenus megatome

COQOH

Bombyx mori

UMEIOT TakKe 1 A0CTATOYHO XapakTepHble
obuine 4yepTbl XMMUYECKOR CTRYKTYPbI.
Tak, nonosble GEPOMOHbLI Pa3NU4HbIX Ha-
CEKOMbIX npeacrasneHbl anugaruiecku-
MY YrneBogoponamMu, CnupTamMu, KMcno-
Tamu 1 ux adupamu co cnabo passer-
BNEHHOW (4aCcTO HEPA3BETBNEHHOW) yrne-
BOAOPOAHOR Lenoukon pasmepa C,-C,q,
4acTo cofepxalwmmis OOHY UMK HECKONb-
KO OBOAHBLIX CBA3EN (cxema 1.2.4).

Knaccudpukaymsa no MCTrouYHUKAM
NPpUPOAHLIX COEAUHEHUMK UMeeT Orpa-
HA4EeHHOe npuMeHeHne, 3Tta knaccudu-
Kauus, KOHEYHO Xe, o4eHb rpydas, Tak
KaKk OHW U Te Xe BewecTsa MOryT ObiThb
HakoeHbl B CaMblX Pa3nuyHbIX CyDBCTaH-
LUSX, HO BCE Xe B HeKQTOPbIX Chy4asx
OHa MOXeT BwiTe none3Hon. B nepsyio
o4yepenb, 30echb BblAENSIT NPUPOAHLIE
COeQUHEHUR PACTUTENBHOrQ NPOUCXOX-
OEHUS, XUBOTHOrO NPOUCXOXOEHUS, BE-
LWecTBa, BblAENAEMbIE N3 MUKPOQOPraHnu3a-
MOB, B NOCnefHee BpeMs BulOeNsAoT eule
NPUPOOHLIE COEOMHEHNS MOPCKUX opra-
HU3MOB. bonee Menkoe rnogpasgeneHue
NPOBOAAT YXE& BHYTPW 3TWUX rpynn B CO-
OTBETCTBMM C WX BMONOrudeckon knac-
cudbukaumelr. HanpuMep, BblZeNs0T an-
Kanouabl OTAENbHLIX BMOOB pacTeHWUi
(anKkanomObt CNOPbLIHBY, ankanownib Maka,
ankanonasl ThiIKBEHHOrO Kypape n 7.4.).

CymMmMmpys BCe BbllLeckasaHHOoe O Kiac-
cudmKaL NPMPOOHLIX COeOMHEHWI, Cne-
oyeT B nepsyld o4yepelb OTMETUTL, YTO
Henb3a BbiOpaTh Kaky-nnbo OOHY U3 HKUX
ApM NONHOM aHanu3e matepnana. Cxkopee
BCEro, BCe OHW UMEeloT NPaBOo k3 .<U3Hb U
AOMKHBI BbITE UCNONB30BAHLI Ha TEX unn
WHBIX STanax u3noXeHus Kypca.

B HacToauiee Bpema oBwenpuHAaTON!
(1 Mbl TaKXe Byaem npuaepXxXuBaTscs ee)
ABNSAETCH Knaccupukauus npupoOHbIX
COEAVWHEHUIA Ha OBE OCHOBHbIE MPYrnbl:
BEUlECTBA NMEepPBUYHOro SUOCUHTE3E U
BelwlecTBa BTOPUYHOro merabonunama.
BHyTpW nepBon rpynnbl Beulectsa oensr-
CA Ha Kraccbl B COOTBETCTBUM C UX XU-
MUYECKUM CTpOEHUeM (N0 OCHOBHLIM
(GYHKUUMOHANLHBLIM rpyrnamM) u oT4acTu ¢
ux SUoNOrudeckon dyHkuuen. BryTpu
BTOPOW rpynnbl BeulecTsa KnaccuuLiu-
PYKTCA TaKkKe B COOTBETCTBUMK C UX NPUH-
LUMUANBHOW XUMUYECKOW NpUuponoin m
nyTaAMU SUOCuHTe3a. BHyTpu Kaxaoro
Knacca, ¢ y4eToM 0cOBeHHOCTEeR OTAeNb-
HbIX CO€AKHEHWI, YKA3bIBAETCH UX Npu-
HaANEeXHOCTb K NPUPOAHBIM UCTOYHUKEM
N OBLWHOCTE MO OeTansM XUMUYECKOro
CTPOEHNa. buonornyeckad akTMBHOCTbL
APWPOOHLIX COEBAMHEHWA paccMmaTpuea-
eTCH YyXe He K3K KNnacCupUKALMOHHLIA
NPW3HAaK, a KaKk CBOKCTBA 3TUX BEWECTB.
T.e. Mbl BUONM, YTO OCHOBHbIE KNaccCu-
(PUKAUUOHHBIE NMPU3HAKN NPUPOLAHLIX CO-
eOVHEHNIA — 3TO NyTb BUOCKMHTE3E K XW-
Mun4eckas CTPykTypa.

Tenepb crnegyet oTMETUTL TO, UTO BCE
BbiLLIECKA3aHHOE O NPUPOOHbLIX COeaNHe-
HWUSIX OTHOCUTCS K BELECTBAM, KOTOPbLIE
Ha3bIBAKTCH 3IHAO2EHHBIMU CYOCMAHUUAMU,
NOCKONBLKY OHW CUHTE3UNPYIOTCH BHYTPU
OpPraHnu3Ma M sBNATCs NPelrnoChiNKOn u
pPe3ynbTaTOM HOPMANBLHOrQ XWU3HEHHOTO
npouecca sToro opraHnama. Cyuiecrsy-
0T TaKXe BeLwecTsa, KoTopble nNOnaaatT
B OPraHu3m WU3BHe: 3TO NekapcTea U 3a-
rPA3HEHUs OKPYXalowielh cpeapl, Tak Ha-
3biBAEMbIE 3K302¢HHble coeduHenus (eule
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Ha3bIBAKOT KCEHOBMOTMKammn). besycnos-
HO, 3TN NOHATNA OTHOCWUTENbHBI, TaK Kak
OJHO U TO X€e BELLECTBO MOXET 0Ka3aTb-
CH ¥ B TOW, 1 B OpYrovn nosunumm, Hanpm-
Mep, aHTMOMOTUKN SBNKFIOTCS NPOOYKTaMM

HOPMaSLHON XMN3HeaesTeNbHOCTN MUKDO-
OpPraHN3MOB (T.e. 3HOOreHHbIe BeUlecT-
Ba), TOr4a Kak Mcnonb3oBaHme mMx B Ka-
YyecTBe NexapcTB NPUBOOUT 3TN coenm-
HEeHWS B narepb KCEHOBNOTUKOB.

1.3. MeTtoponoruga XuMmmMm NpUMpPOAHbIX COeANHEeHUI

Teoperuueckuit annapar xnMMmun
NPUPOAHbLIX COEANHEHWIA NONHOCTLID CO-
OTBETCTBYET, NN Jaxe To4Hee, NoAHOC-
Tbio HA3MpPYETCH HA OCHOBHLIX KOHUENUN-
AX U NpeacTaBNeHnax TeopeTUyeckon op-
raHn4ecKkon xmmun. BaneHTHele COCTOSA-
HWA atoMa yrnepoga ¥ atoOMOB OpraHo-
reHoB (Kncnopoga v a3ora, B Nepsywd
oyepenb); TUNbl XMMUYECKMX CBA3en (o,
T, BOOOPOOHbLIE, MOHHbLIE, KOMNNEKCOOH-
pa3zoBaHWA); THUMNLI XMMWHECKNX CUCTEM
(COnpPaAXeHHbIe, annnbHble, apomMaTnyec-
Kne, retepoumknmnieckme); KoHdopmMmaun-
OHHaa W KOHOUIypaunoHHaa nM3omMmepus
Monexkyn (ontuyeckas N3oMepus B OCO-
BEHHOCTU); BCEBO3MOXHbIE PEAKUNOHHbIE
MexXaHW3Mbl (FOMONUTUYECKWE N reTepo-
NNTUYECKWE, 3NeKTPOPUbHbIE N HYKNe-
OpUNLHEIE, CUHXPOHHbIE N ACUHXPOHHLIE,
MOMEKYNAPHbIE neperpynnnpoBKnA); KaTa-
NMTUYecKne Npoueccsl (KNCNOTHO-OCHOB-
HOW Katanwm3, rnasHeIM 0Hpa3om) v B3a-
NMMOOEACTBUE C M3NYYEHMEM — BCE 3TO
LUMPOKO NpeacTaBneHo B XMMUN Nprupoa-
HbIX coeunHeHnin. B cBOO ouepens, pe-
3yneTarthl, NOfiydeHHble Npn pabdoTe C©
NPUPOOHHIMU CoeAnHeHnamMn, oborawa-
0T N MHUUWMMPYIOT pasButme Teopetnyec-
KOW OpraHnyeckon xMMnn, Tak Kak npo-
LecChl, NpoTeKkaKwLwme ¢ y4acTmem npu-
POAHbIX MONeKyn (Kak in vivo, TaK W in vit-
ro) 4yacto TpedyT ana ceoero obvacHe-
HUs Bonee pas3BUThIX CTPYKTYPHLIX U Me-
XaHWCTMYECKUX NpencTtaBNeHnin — aTo
KacaeTcs KOHGOPMaAUWMOHHOIo NoregeHns
brnononMMmepos, KOHGUIypaumoOHHOR N30-
Mepnn MONeKyn ¢ HECKONMbKMMW acnMm-
MeTpPUYECKNMN LEeHTPpaMN, MHOIMOLLEHTPO-
BbIX peakuumn, mexaHn3amoB ¢GpepMeHTa-
TUBHOrO Kartanmaa. M3 XuBbiXx OpraHms-
MOB MOAYACTYIO BbiAENSIOT BELECTBA He-
OXWAAHHOW CTPRYKTYDb!, XOTH M HECNOXHbIE

B NpuHunne, gawolme ToA4YOK HOBLIM
CHMHTETNYECKWM NCCNefoBaHWNAM KNacCH-
KOB-OpraHmkos. Hanpumep, 4TO MOXHO
CKa3aTb 0 Cepocoaepxallunx coeHEeHN-
AX NyKa, npeacTaBneHHbix Ha cxeme 1.3.12
370 youeBuTeNbHO, 3TO WHTEPECHO, 3TO
HEMOHATHO, 3TO HaJ0 N3yyaTh.

B axcnepuMeHTanbHOM nNnaHe, Ha-
NPOTMB, Aaneko He Bce MeTObl KNaccu-
4eCKOW OPraHnyeckon XMMMmM MoryT BbiTb
LLNPOKO NCNONb30BaHLI B XMW NPUPOL-
HbIX COeOWMHEHWIA, OCOBEHHO Ha CTaamw
onpeneneHns XMmnyeckoro coctaea, Bbl-
aeneHus v onpefeneHna nHavenayano-
HbIX KOMAIOHEHTOB Kakoro-nnbo nprpoa-
HOMO NCTOYHNKA. 3TO CBA3AHO C TEM, 4TO
MOIEKYb6l MHOMMX NPUPOAHLIX coegmnHe-
HWA OO0CTaTOMHO CTabwuibHbl TONBKO NpK
HOPMalbHLIX TEMMEPATYPHLIX YCNOBUSX,
a HeKOTOpPLIE N3 HWUX 1 NP 3TUX YCNOBK-
49X XWBYT HEOONroe BPEems, NMOCKONbKY
ABNGIOTCH MHTEpMeanaTaMn, opyrue Mo-
nexkynel cTabunbHbl TONBKO B YCNOBUAX
in vivo, MHOTWE NpUpoaHbie coegnHe-
HWUa oBnagaroT 6ONLLIOKR MONEKYNAPHONR
MacCoi U He MOryT OuiTe NepesefeHbl B
napoBylo ¢asy gaxe npwn rnybokom Ba-
KYyMe, a Té U3 HUX, KOTOpLle gBNAKTCA
Bruononumepamm, Kak npasuno, ewe
MMEKT N O4eHb HNU3KYID PaCcTBOPUMOCTb
B HOMbLWMHCTBE PACTBOPUTESNEN.

YT06Ll ONpenennTsL aKCnepmmeHTanb-
HYO MEeTOO0NOMMK XM NPUPOOHbBIX CO-
ednHEeHWN, paccMOTPUM NocnenoBaTeNb-
HO BeCbk X0A4 cobblThiA. C yero HaunHaer-
CH KCEePUMEHT NpW NccnefoBaHUM Npi-
POAHLIX OpraHnyYecknx obvekTos? Oue-
BAMOHO, < Cbipbsi. TO €CTb TO, 4TO HA3LIBA-
eTCa NCXOOHbLIM BelecTBOM B Knaccuyec-
KOW O TaHWYecKon XWvMWKW, 30eCb Ha-
3bIB3€ /CH ChIpbEM MNN NCTOYHMKOM. Ec-
NN B3ATb B KAYyeCTBe Chipbf pacTeHve
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(2 XMW NPUPOHLIX COEAMHEHUI pac-
TUTENLHOrO MPOMCXOXAeHNA Hambonee
XOPOLWO pa3BuTa), TO He0HXO0AUMO yCTa-
HOBUTL ero BuA, ¢asy seretaunm ang aa-
rOTOBKW, YCNOBUA CYWXWM, KAaKme 4acTu
pacTeHna oTompaTtb AN8 uccnenosaHns.
Cnepoylownii atan — BblAeNEHNE MHOW-
BMAyanbHbLIX BeWeCTB NN rpynn BeLLECTs
M3 NCTOYHMKAE, Yalle BCero aTo aKcTpa-
KUW§ pasnmyHbiMU pacTBoOpuUTENaMn B
PA3NMYHLIX TeMnepaTypHbix YCNOBUAX.
Q6bY4HO MCNONbL3YT [Ba BapwaHTa
9KCTpaxuuun: Cbipbe NOCNenoBaTefIbHO
IKCTPArvpyloT cepven pacteopuTenein ¢
NOCTENEHHO YBEMMYMBAKWENCa nonsap-
HOCTbIO (Hanpumep, NeHTaH-—-adUpP—
METaHON—B0AA); 1N Xe M3 ChipbAa cpa-
3y Xe U3BMeKalT MakCMMyM BelLLeCTB Ta-
KM YHMBEpPCAanbHbIM pacTBopUTENieM, Kak
aLUeTOoH, a MONYYEeHHYIO MNocne ucnapeHus
aueToHa CMOMKY-CbIpel, yXe& MNOBTOPHO
AKCTPAMMPYIOT KaknM-nmbo pocraopuTe-
nem (no Boibopy) B COOTBETCTIMK C MO-
CTaBAESHHOW 3aa4eln.

ECTeCTBEHHO, 4TO NMONYYEHHLIA BKCT-
PaKT Bceraa coaepXuT Ueny raMmy Be-
LecTB, NO3TOMY Janee BO3HUKAET TPy-
AoeMkaa 3agada sBblAeNeHns ua aKcTpa-
KTa MHOMBUAOyansHbIX coeluHeHnni. pu
pelweHnn 3ToN 3agayvm Handbonsluin ag-
¢ekT AOCTUraeTcsa Npyv NPUMeHeHnn npe-
flapaTtuBHON KONOHOYHOW XpomaTorpa-
¢pun. KonoHo4vHasa xpomarorpadgva s pas-
NUYHLIX €6 MoaVGMKALUAX B XUMUI MPU-
POAHLIX COeMHEHUN SBNAETCH HeaamMe-
HUMBIM, WIMPOKO MCNONb3yeMbIM aKcne-
PYUMEHTANLHLIM METOZIOM Pa3feneHns n
OYMCTKW BelLecTs — aTo ByxksansHo na-
noyka-sblpyyanoyka. 3aecb cnefyer oT-
MEeTUTL, 4TO 3TOT MEeToA celyac BeckMa
pacnpoCcTpaHeH u B KNaccuyeckown opra-
HUYECKOW XMMWMK, HO MNpuwen 3ToT Me-
TOA, N3 XUMUKU NPUPOAOHLIX COelUHEHUI;
B 1904 rony 6oTtaHuk M.C.UBseT Bnepsule
TakMMm CNoCoOOM paszfenun rMiurMeHTh
nmcTbes pacteHmin. OOLIYHO B KavecTse
HocuTens (TBepaon ¢asbl) MCNoNbL3yKT
cuankareb N OKMCb aniOMUHUR — OHU
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MOTyT 6bITb PA3HOW aKTUBHOCTMW, Pasanuy-
HOW 3@PHUCTOCTU, MMETL pa3nNuUyHLle 3Ha-
yeHusa pH. B pane cny4aes MOXHO wmcC-
NoNL30BaTb NPUBUTLIE HOCUTENW, T.e.
XMMM4eckn MoanduruMpPoBaHHbLIE Bhile-
yKkadaHHble TBepabie ¢dasbl, NMbo Hocu-
Tenn Opyron xuMMmnyeckon npupoabl —
nonucaxapuabl n apyrme tuononinMmepsi.
Cmech BelecTs (CMONKY), BHECEHHYIO B
KONOHKY, 3M0ONPYIOT OAHUM PacTBopuTe-
neM, CMechLi0 pacTBopuTenen wuan cme-
CbI0 pacTBoOpUTENen NepeMeHHOro cocTa-
Ba 4Nn9 OOCTWMXEHWA rpaameHTta nonsp-
HOCTW cpensl. Bcem aTuMm npouenypam
COMYTCTBYET TeKYLMA KOHTPONb METOAOM
TOHKOCNOWHOW xpomaTtorpadgunm (TCX),
An4a vyero 0H6LI4HO UCNONL3YIOT CTAaHOAPT-
Hbl€ NnacTuHkK cunydona (Silufol — oc-
HoBa cunukarens) unm anydgona (Alufol —
OCHOBA OKWVCH aNOMMHKUA); T€ Xe PacTso-
PUTENK, 4TO U B KONIOHOYHOW XpPOomMarto-
rpadum v onpeaeneHHyo cMCcTeMy npo-
asneHvns (YdP-ocseuweHue, |, v ap.).

Ha cnefiyiowem atane uccnefosaHus
BblAENEeHHbLIe MHOMBUAYaNnbHLIe CoeanHe-
HWUA noanexar naeHtTudwmkaumm no Asym
BapwWaHTaMm: MAeHTUPUKaUNA N3BECTHO-
ro sewecTsa (ecny OHO HeM3BECTHO ANA
JAaHHOro UCTOYHMKA) NPOBOAWTCA NO ero
KOHCTaHTaM (TeMriepaTypsl NNAaBAEHMS U
KuneHus, N% , R, npy Hanmumm MeTymka);
B CNnyyae BblOeNneHns HOBOro BeuLecTsa
MCNONL3yeTCca NoAXo ] KNacCu4eckoun op-
raH4eckom XMW, KOTOPLIA B HAcTOA-
wee spemMa HaznpyeTcn Ha KOMMNnekce
puandecknx Meronos (UK-cnekTpocko-
nug, cnekrpockonua AMP, macc-cnekT-
pomMeTpusa}. Ecnn HenaBecTHOE BellecT-
BO YOA2eTCH NoNy4nTh B BUAE KPUCTANNO0B
aameTHoro paamepa (0,1 mm u 6onee),
TO 3apa4a ero nmaeHTudUKaumm MoXeT
HLITL peleHa MeToaoM PEHTIeHOCTPYK-
TypHoro aHanuaa (PCA) co cTonpoueHT-
HOW [LOCTOBEPHOCTLIO M C TakKoW crene-
HbO MHPOPMAUMOHHON NONHOTHI NO
CTPYKTYPHbIM NapaMeTpam, Kakas He f0o-
CTUraeTCa HUKAKMM OPYIrUM METOOM.

Mocnenylowme atansl UCCNEN0BAHWA
BbIAENEHHLIX NPUPOAHLIX COEAMHEHWA
KkacaTca nx cynubsbl, T.e. onpeaeneHms
nx nonoxeHus 8 Mmetabonnieckon nepap-
XMW NPUPOOHBIX COEAMHEHMI, NX PONV B

XUBOW cucTeme, mx Bruonoruyeckon ak-
TWUBHOCTY MO OTHOWEHWIO K APYrM op-
raHM3mMmam, 1, ecnm ecTb HeoBXOAMMOCTD,
pewaeTca npobnemMa nx nabopaTopHOro
cwHTesa. Beck koMnneke akcnepmMeHTans-
HBIX XWUMU4eCKMX paboT ¢ NpupoaHbIMY
obbekTraMmu NpefcTasned Ha cxeme 1.3.2.

CuHTE3 NpUpoOaAHbLIX COEAUHEHUH
Ha Pa3Nu4HbLIX UCTOPUNYECKMX aTanax
MMen pasnunyHyto uens. Korna-t1o ato 66in
CaMbiil HafeXHbIM B nocnegHen MHCTaH-
UrK cnocob [okazarenscrsa CTPYKTYpPbI
BbLIIEIEHHOrO0 HOBOIMQ NPMPOAHOro co-
eVNHEHMS, T.€. MMEN CMbICN BCTPEYHOro
cuHTea3a. Celvac, Korga 2ajaya yCraHoBs-
NEeHWA CTPYKTYPbl MONEKYNbl peLllaeTcs
AOCTAaTOYHO OLHO3HAYHO KOMMNEKCOM
PVBNYECKUX MEeTOO0B, BCTPEYHLIW CUH-
TE3 yXe He CTONb akTyaneH. Ho saTo ak-
TyanbHAa 3a4a4a CUHTEe3a Tex MpUPOLOHbIX
COEIMHEHVA, KOTOopLle OBHapyXunu Te
WMNKY MHLIE NMONE3HLIE CBOMCTBA.

MokasaTeneH npuMep coeanHEeHUS
nos HaasaHwem “Takcon” — aToT amTep-
neHows, BoIAENEeHHbIN M3 TUXOOKEeaAHCKO-
ro tucca (Taxus spp.), oBHapyxun nep-
CNEeKTUBHYIO NPOTMBOONYXONEBYIO aKTB-
HOCTb. N9 KNMHUYECKMX NCNbITaHWMA Noc-
negHero aTtana ero noHagodunocs 2,5 «r,
HO 4TO6bLl BLIAENUTL TAKOe KONWYeCTBO
ATOro NekapCTBEHHOro BEWeCcTBsa, noTpe-
Bosanock yHUUTOXKTE 12.000 nepesnLen
aToro snaa. BnonHe o4eByaHO, 4TO Npw
HNaronpMATHOM KNMHUYECKOM peaynbLTa-
Te CUTyaums CTAHOBUTCA 3KOMOrM4eckm
HeBNaronpuaATHOW B pervoHe npovapac-
TaHMA ATUX OEpPeBbeB Y eAMHCTBEHHbLIN
BbIXQ[, U3 TAKoro MoNoXeHwa — CUHTES.
Kpome Toro, yunthiBag 10T $akT, 4To nc-
NbITbIBAEMOE coelMHeHWe (Takcon) oka-
3a&N10Cb HenaeansLHLIM Mo HeKOTOPbLIM CBO-
MM MeANLMHCKUM NOoKa3aTensimM, BO3HUK-
na HeoHXoOAMMOCTb €ro XMMUYECKOW MOo-
andunkaumn, T.€. CMHTEe3a HOBLIX (YHK-
UWOHANLHLIX NPOW3BOAHLIX TAakcona ¢
LENbLIo YNy4WEeHWsa ero OCHOBHbBIX CBONCTB
W yaaneHns HebnaronpusaTHLIX NOBOYHbIX
adpdexk 0B (cxema 1.3.3).

CnenyeT nMmeThb B BUAY, Y4TO Bblleony-
CaHHbI 1 CUCTEMaTNYeCKniA Noaxon Bcer-
0a 00 XeH COoMnyTCTBOBATh MPaKTM4ecko-
MY YCIiexy Kakoro-nmbo MHOMBuAYaNLHOro



Beedenue

Cxema 1.3.2
pacreHme » |CcOOp, cywka - AKCTpaKUUA
noctaguiHaa obuwan
naeHTudukauma l
NO KOHCTAHTaM NOCNeAvoWas
(1. nn,, 1. kun., n?,, R)) s Aylow
¢ W3BBCTHLIE KCTpaKums
WHAMBUAYANbHbIE
HOBLE coeguvHeHna v l
% 4———
maeHTudunKauna xpomMarorpaodua
meTogamu MK, SMP,
YO, PCA, Macc-cnekTp
CUHTE3 aHanoraos — MCNbiTaHNA — ! nabopaTtopHblil CUHTES
N XnMn4yeckKas Ha 6MOJ’IOFM‘-IGCI(WO MHOUNBUOYaNbHBbIX
Moaudukaumna aKTUBHOCTb NPUPOAHLBIX CoeanHeHuin
NPUPCAHBIX COeONHEHNI —

APUPOAHOr0 CoeAUHEHUSR, BbIASNTEHHOro
13 NpPUPOOHLIX NCTOYHUKOB, 1abbl coxpa-
HUTL NOCNeaHWe Kak NpUpPOoaHLIA BUA.
CVHTE3 NMpUPOOHLIX COeANHEHU —
3ajava ganeko He npoctad. Ytobbl B
3TOM ybeauTbca — XUMUKY-CUHTETUKY
JOCTATtO4YHO B3rNfAHYTL Ha GOpPMyny Tak-
cona (cxema 1.3.3). Kpome Toro, 41o cnao-
c0b ero nonyyeHms — aTa MHOrOCTaAVA-
Hble cuHTe3bl (10-30 cTaguii C BLIXOOOM

Cxema

KOHEeYHOro npoaykra okono 1%), ot ewe
CBsi3aHbl ¢ POPMUPOBAHMEM B MONEKYNe He-
CKOJSIbKMX aCUMMETPVYECKUX LIEHTPOB 3a8aH-
HOW koHpurypaupu. B Monekyne Takcona
TakVX LEHTPOB AECHATh, @ 3aTO 2'° koHpMIy-
PAaLMOHHbIX aoMepos. Takim 0bpa3oMm, BCTa-
et npodnemMa agppeKTBHOr0 aCUMMETPUYEC-
KOrQ CWHTE3a — 0gHa N3 13 KNKYEBLIX MPo-
BnemM 8 OpraHU4ECKON XM, a B XMMIAM Mpu-
pPOOHLIX coeavHeHnin Tem bonee.

1.3.3

Takcon

MyHKTMPOM 0603HAYEHbl YHACTKM XUMUHECKOA MOAMDUKALINK

OAc

CH—-0
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Beedenue 6 xumito npupodneix coedunenuli

B Tex cnyuasax, korga bnonormyeckas
aKTWBHOCTb Kakoro-nubo npupomgHoro
WUCTOMHMKA 0OycnoBneHa AENCTBUEM €C-
TECTBEHHOIMQ KOMMNekca ero BeuiecTB
(HanpyMep, BOAHLIN BKCTPAKT pacTeHuns,
CNPTOBRANA BLITAXKA MONAKOCKA v Aap.),
nccnegoBaHwe BeAEeTes No NyTH Bblpallim-
BaHWNA KYNLTYPbl TKAHW 3TOr0 OpraHru3Ma
B nabopatopHbix ycnosusax. MeTton He
npuobpen euwle WYpoKOro MHAycTpano-
HOrO MPUMEHEHURA, HO Hay4YHbLIE M3bICKa-
HVS B 3TOM HanpaBNeHWn BECbMa MHTEH-
CuBHbL. [1py 2TOM creayeT OTMETUTL, 4TO
OYE€Hb YaCTO XMMNYECKUI COCTAB MCKYC-
CTBEHHO BbIPAWEHHON KYNbTYpbl TKaHW
Ka4eCTBEHHO W KONMYECTBEHHO OTNMYa-
eTCH OT NepBOMCTOYHKWKA. ITOT $HakT MO-
XEeT OblTb UCNONB30BAH KAaK METO[, CWH-
Teza ¢ NOMOLBbIO GEepMEHTHON CUCTEMBI

1.4. Yrnepoa v Xu3Hb

Heocnopwvmo, TO 4TO xuMMa nNpyvpoa-
HblX COEaVHEHWN U3 BCEeX BETBEN XMMWN-
Yyeckoi Hayku Bnuxe Bcex noaxoamT K
HayKamM 0 XNBOW CUCTEME, K XV3HN B ee
Buonornyeckom rnpoasneHun. U, B ceasm
C 9TVMM, eCTeCTBEHHa HeobxoaMmMOoCTb
OCBELEHUMSA HA A3bIKE XMMUYECKKNX MOHS-
TWA 1 3aKOHOB Takmx pyHAaMeHTanbHbIX
npobnem ecTecTBO3HAaHMS, Kak TO: noye-
My yrnepoJ, sBNseTca OCHOBOW MoNekyn,
obecrnedynBalnX Xn3Hb, UM no-apyro-
MYy MOXHO CKa3aTb, NOYeMy Nprpoaa Bbl-
Bpana yrnepop, ane co3aaHus Xum3Hn? U
KakMM 0O6pazomM BO3HWKNM MONEKYNGI,
obecnevnBaLine Xu3Hb ¥ XU3HEHHLIE
MPOUECCHl, T.€. KaK BO3HMKNA X3Hb?

BoT gga Bonpoca, 0TBETUTL Ha KOTO-
Pbl€ OMEHb WM QYEHb HEMNpPOCTO, a rnas-
HOE, HENbL3A BKCMNEPMMEHTANLHO 0KA3aTh
NPEeANOXEHHLIE OTBETbl — B NIOOOM Chy-
yae OoHW ByayT HOCWUTb MUMOTETUYECKNIA
XapakTep, a 8 fy4WweM cnyyae — npen-
NOXEHHAA rnoTe3a MOXeT BbiTb 0D0CHO-
BaHA TEOPETUYECKN 1 MMETL AoKa3aTeNb-
CTBA 9KCNEpPWMEHTANbHOINO XapakTepa
OTAENLHLIX €e NONOXEeHWA, 3TanoB.

Bonpoc 06 ocHoBOMONArawoWwen ponu
aTomMa yrnepoga B8 sBMEHWMUN XW3HW, Kak
eMHCTBEHHO BO3MOXHOro atomMa ans

pPaCTEHUS HOBLIX MPMPOAHbLIX coenHe-
HWK.

B nocnepHee spemMsl, C LLENbIO yRENN-
YEeHUs KONMYECTBA aKTMBHLIX BeU(eCTB B
TOM VAN MHOM MPUMPOAHOM UCTOYHMKE, B
pacTeHUAX 4alle BCEero, Mcnonb3yercd
METOA, cependunumuocmu, CYTb KOTOPOro
CBOAVTCA K TOMY, YTO pacTEHWE, NoJBepr-
weecs onpeneneHHbiM 3KCTPEMANbHLIM
BHELWHWM BO3AeNCTBUAM (3acyxa, 00B8oa-
HeHure, obny4eHve u T.4.) MHTeHonPUUM-
PYET CUHTE3 COeAVHEHNN, 3aulmuiaoumX
ero OT 3TWUX BHELWHWX BO3AeNCTBMIA. ITOT
MNOCNEeAHUI NPUEM, KPOME TOro, rno3Bo-
NAET NMPONUTb CBET HA PONb HEKOTOPbIX
NPUPOAHLIX COEAVHEHUIA, MPOAYKTOR BTO-
PMYHOrQo MeTabonmMamMma rnasHbiM 0Opa-
30M, B XM3HEAEATENbHOCTU UCCNEeayemMo-
ro opraHvsma.

BbINONHEHWSA 3TON PYHKUMM, MOXET ObITb
B KAKOMN-TO CTEMEeHW PaCKpblT CPaBHW-
TEeNbHbIM aHANM30M MONEKYASPHLIX CUC-
TeéM, MOCTPOEHHLIM B COOTBETCTBMM C
TPpeboBaHUAMM XMBOW MpPYpoabl HA OC-
HOBEe Apyrnx aToOMOB.

B kauecTse npegsapmMTenbHbiX NOCTY-
NaToOB MOXHO KQHCTATWpPOBATb:!

1. XKn3Hb cywecTByeT n GYyHKUMOHKN-
PYET HA MONEKYNAPHOM YPOBHE.,

2. Xn3Hb ponxHa ObiTb obecnedeHa
00NbWWM, NpakTUYyeckn De3rpaHuYHLIM,
KOANYECTBOM MONEKYNAPHLIX CBOWCTB
(xMmyeckmnx n Guanyeckmx). ITo Nono-
XEHVE MOXHO peani3oBaTb OTPOMHLIM
KOMMYECTBOM XMMWYECKNX COEeAMHEHWNA,
a KpoMe Toro, Monekynbl, cbecrneynear-
LM E XU3Hb, A0MXKHE 00NanaTe gocTaToy-
HOW NabnNbHOCTLIO.

3. MHoroobpa3sve MoOnNekynapHbIx
CBOWACTB A0MKHO ObITh AOCTUIHYTO MUHK-
MafbHbLIM KONNMYECTBOM XMMUYECKNX CO-
eVHEeHNA.

MNpobnema 6ONLWOro KONMYECTBA CO-
eOMHEHVW, TAaKOro KOMMYECTBa, KOTOpOoe
He obecnevynBaeTcs NPoOCTbIMY COeaMHe-
HUSIMW BCEX XMMMYECKUX 3NEMEHTOB 3eMm-
HOW kopb! (WX obwas dopmyna AIBmCn..
N cymMMa atomMoB, 0OpasyloLMx mMonekyny,



Begedenue

Cxema 1.4.1
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0ObLIYHO He MPEBLILAeT N OIOXUHBL) MO-
XeT OblTb pelweHa TONbLKO CNocoboMm,
Npu KOTOPOM aTOMbl OJHOr0 3MeMeHTa
00pasyoT NPOYHLIE CBA3N MeXay coboin
B 4OCTATOYHOM cTeneHn. Oka3anoch, 4To
Takon cnoCcOOHOCTLIO 00NanaeT yrnepo:
aTOMbl yrnepoza o6pasydT Uenoyku
NpakTu4ecky BeCKOHeYHOro pasmepa des
BUOMMOW NOTEpW CTabuNLHOCTU. Hanpu-
Mep, MONeKysl NOAM3TUNEHA, UMeluve
ot 10.000 pno 100.000 yrnepoaHbIX eqm-
HWLL, CTONb Xe CTAOMNLHLL, KAaK 1 HU31Wne
ankaHul. MogoHHLIX MHOrOATOMHbLIX LLEerno-
4yek He 0Opa3ylT HUKakne apyrve ane-
MeHTH. [ModyemMy yrnepon ofBpasyeT, a
apyrve HeT?

PaccMOoTpyUM SNeKTPOHHYIO CTPYKTYPY
MNONMATOMHbBIX LLeNOYeK Ha OCHOBe yrne-
pPOAA W 3MIEMEHTOB €ro OKPYXanuinx —
popa, a30Ta U KpeMHua (cxema 1.4.1).

Ha aTon npocTon cxeme BUAHO, 4TO
MHOrOaTOMHAas uenodka n3 aToMoB 6opa
JOMKHA 06NafaTh BLICOKOW CTENeHbLID
3MEeKTPOHHOro CpPoACTBa, APYrMMK cno-
BaAMU ~— 3.1@KTPOPUNBLHOCTLIO (M3BECTHLIE
DopoBONOPOAbLI NEerko OKWUCASITCS, rva-
ponuayloTtea v 1.40.). B cBoo ovepenb,
NoNMaTOMHAS LEenoyYka M3 aToMOB a3ora
OTNNYAETCHA BLICOKOW CTEMEHbKD HYKNeo-
GUNBHOCTU W TEPMNYECKON HECTAONNBEHOC-
ThbHO 33 CYET BNEeKTPOCTaTUYEeCKOro fecTa-
BUNM3VPYIOWEro B3anMOOENCTBUSA Hero-
NeNeHHbLIX 3NeKTPOHHLIX Nap: coeanHeHns

obuten gopmynstl M-N, nnn R-N_ (aawm-
Abl) 4aCcTO pa3narakTCcs CO B3PLIBOM.
MonuatoMHas Leno4Yyka Ha OCHOBEe aTo-
MOB KPeMHWsI — KPEeMHEeBOAOPOoaH (CU-
naHel) — HecTabunbHa Kak 3a CYeT ero
CBOBOAHLIX OPOUT, TaK M MO NpUYKHE cna-
6OCTN XMMWNYECKOW CBA3N KPEeMHWIA-
KPEeMHMIA, KOTOpAaa paspbLixeHa cornac-
HO €€ KBAHTOBO-XVMUYECKOMY ONMMUCaHMID:
atoMHble opbuTann 3s 1 3p UMeIoT y3-
NOBLIE MOBEPXHOCTM, YTO NPMBOAUT NMPU
nobom cnocobe nx NepekpbIBaHMS K Mo-
ABNEHWIO, HAPKALY CO CBA3bLIBAKUIMMMU,
PAa3pLIXNAKUWKWX 0ONACTEN NPOCTPaHCTRA.
KpeMHeBoaopOoaLl Nerko OKWCNATCH,
MMAPONM3YIOTCA B NI06OM cpeae (Ho ner-
Yye B ULENOYHON), ¢ ranoreHamm pearnpy-
10T B3PLIBOOOPA3HO, A9 HAX MAKCMMAanb-
HO OOCTUrHyTag uenodka SiH,,

Kak Mbl BUOMM M3 3TOW Xe CXeMbt, A4
YyrnepoaHoW Leno4Yyky Bce 3TO He Xxapak-
TEPHO — OHAa 3NeKTPOoHeuTpansHa, cTa-
BUNLHA B OObLIYHLIX YCNOBMAX, HO MOXET
BCTYNaTb B pa3HOOOpPAa3HbLIe peakunm npu
CcO30aHUK ONpefeneHHbLIX YCNOBWIA, 4TO
XapakTepHO ANg BCern XuMnn yrnesono-
pOaoB.

Ha sBonpoC O BO3HWKHOBEHWU MOnNe-
KYN XW3HW U, COOTBETCTBEHHO, O BO3HWK~
HOBEHWW XM3HW, OTBETUTL ropasno Tpya-
Hee, v Boobuwe, Bpsa N BO3MOXHO. 974
npotnemMa MOXeT ObiTb NOAPaA3AeNeHa Ha
HEeCKOMbKO 3TanHbIX Npo6nemM: Bo-nepBbiX,
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Cxema 1.4.2
CHs4 + NHsz — H-CN
CHs + H2O0— CO + H
o
CH: + CO— CHs&
\H
20 /OH
CHa-C< + HCN—= CH:C-H NHs
H CN
_CN _COOH
—— CH3-CH + H20 — CH:-CH
“\NH:2 “NH:2

0bpazoBaHue ¢GpyHOaMEHTaNLHLIX Mone-
KyN, TaKUX Kak aMUHOKUCNOTLE, MOHOCa-
xapa, HYKNenHOBLIE OCHOBAHUS,; BO-BTO-
PLIX, BblAENeHue unu oThop cpeav aTux
cOeMHEHUN N3OMEPOB TONLKO OLHOW
KoHpUrypauuu (L-amuHokucnot, D-caxa-
poB); B-TPETLUX, GOPMMPOBAHME U3 PYH-
NaMeHTaNbHbIX Monekyn tuononume-
POB U MOMEKYNAPHLIX CUCTEM, KOMMNEek-
CYIOLLMXCH B XUBYIO KNETKY.

bonee wnn MeHee nposACHEeH BoNpoc
0 NMPUHUUNManNsLHOM oBpa3oBaHuK nep-
BUYHbLIX MNW, MOXHO cKa3aTb, “nepsbtx”
MONeKyn xXu3Hw. Mepsu4Haa atMocodepa
3eMnu cocrtosna m3 soaopona, BoOHI,
as3oTa, aMmMmmnaka, okempa yrnepopga (1} v
MeTaHa, T.e. OHa He cofepxana ceobon-
HOrQ kMcnopona v obnagana BOCCTAHO-
BUTENLHLIM XapakTepoM, B ycnosumax Toro
BpeMeHn (0kono 2 mnpha. NeT ToMy Ha-
3a/) — NOBbIWEHHbLIe TeMnepaTypsl, 60-
nee xecTkoe cONHeYyHoe N3ny4yeHue, ka-
TanuTn4eckoe Bo3aencTene 0OHaXeHHbIX
MUHEPAanos, aTMOCchepHLIe 3NeKTpUYec-
Kne paspsabl — peann3osanucs npouec-
cbl 06pa30BaHWa aMUMHOKMCNOT. EcTb Oc-
HOBaHWA npeanonaraTb, YTO ABHLIMM
dakTopamMu Bo3AencTBuA Ha nepBodbLIT-
HbI@ MONEKYNLI, BeayLLme K aMUHOKUCNOTaM,

ObINY KaTaNM3aToOPLl, NOBLILLEHHLIE TeM-
rnepaTtypbol 1 xectkoe YP-obnyyeHue,
TAK K&Kk UMEHHQ B TakKux ycnosusx (8 na-
BOpPaTOPHbIX YCNOBMSAX) OCYLLLECTBNEHb
pasHooBpasHLIe peakunm GyHKUMOHanNm-
3aumn ankaHos.

N3 coBpeMeHHbLIX 3KCrepUMeHTaNbHbLIX
JaHHbIX MO XMMUW NPOCTenWnX yrneso-
JOPOO0OB MOXHO BLIBECTW CXEMbl MOony-
YeHW aMWUHOKWCNOT, UCXOAS8 Bcero mua3
Tpex coeamHenunii: CH,, NH, n H,O (cxe-
ma 1.4.2, ycnoBWsa peakunii onucaHol B
TekcTe).

AcvMMeTpuYeckoe UCrnonHeHne Takmx
peakumii, BO3MOXHO, 06a3aHo cneundu-
K€ CTPYKTYpPbLl KpMCTanNNos, X katanmiun-
pPYIOWKWX. HanpyuMmep, OMoKen, KpeMHus,
Si0,, B BUAe KBapua ABNSETCH CaMbiM
pPacrpocTPaHeHHLIM MMHEepPanoM 3eMHON
kopbl. OH cywecTByeT B HECKONLKUX
NONMMOpPGHbIX MOOANDUKAUMAX, 0AHA U3
KOTOPLIX, 0.-KBapL, 006NafaeT xmpansHon
CTPYKTYPOWU. A yu4nThliBag TO, YTO ANOKCUL
KBapLa oOpasyeT OrpoOMHOE KONMYecTso
OPYTMX MUHEpPanos v npoasnaeT PasHo-
06pa3Hble karanuTtnyeckmne criocoOHOC-
™™, 00pa30BaHMe nNpeanoYTUTeNsLHO of-
HOW 3HAHTNOMEPHOW GOPMbLI aMUHOKWNC-
NnoThl MOrno 6LiTb peanbHOCTLIO. T0, YyTO
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Cxema 1.4.3
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obpazosanuct aMUHOKMCNOTHl L-papa —
ckopee Bcero, ¢akT CNy4aulHbli, HO He
NPUHLMIMANLHLIA — BNOAHE Morna ObiTb
pPa3BuUTa NUHUSA XM3HU, UCXOAN M3 aMu-
HORMCNOT D-paga. B T1akoM BapuaHTe
yenosek mMmen Ot cepglue, HaBepHoe, B
npasown cTopoHe rpyam v T 4. C ocTanb-
HbIMW 3NEeMeHTaMn CUMMeTpun (acuMm-
MeTpPun) BCEero Xmseoro, ckopee BCero,
Takxe npovsowna ol MHBEpPCUS.
AHanorMyHo aMmMHOKMUCNOTAM, O4YeHb
NPOCTLIM MyTEM, T.€. U3 MUHUMANLHOro
Habopa NPOCTLIX MOMEKYN, MOryT OblTb
NONYYEeHbl 1 HYKNeUHOBLIe CHOBaHMS. Tak,
NpPesnonoOXUTENLHO, NPenBbuoTUYecKMi
CUHTE3 afeHMHa MOr ObiTb OCYLLECTBNEH C
NCNONL30BaHMEM B KavyecTBe WUCXOOHOro
TONBKO CUHWNBHOW KIMCNOTHI, 2 NOAKNIoYeHWe

Ha onpeneneHHbIX aTanax so4bl NPMBENo
Obl U K r'yaHWHY. [laxe ecnu BbiXx04a aTux
peakumin HeBenwukn, nx macwradbHoCcTb
mMorna 6bl yaoBNeTBOpuTL NOTpeBHOCTY
Mpupoabl (cxema 1.4.3).

Lnpokne BOIMOXHOCTM CUHUMBLHOMW
KUCNOTHI, oBecneunpalouime 3Ty CUHTe-
TMYECKYIO CXeMmy, ofycnosBneHol ee Ou-
(PUNBLHOCTLID: B HEAWCCOLUVUPOBAHHOMU
¢dopMe MOonekyna mMeeT anekTpodunb-
HbI UEHTPp (aTOM yrfnepopa), TOr4a Kak
npv avccouvaumm oHa BbICBOOOXAAeT
HYKNEOMOUNLHLIW LUMAHWO-aHWOH, KOTOPLIN
B CBOKO o4epenb takxe obnanaer osou-
CTBEHHOW peakUMOoHHOW CrioCOBHOCTHIO —
OH MOXEeT MNPUCOeiNHATLCS K 3NeKTPO-
GUNLHOMY UEHTPY Kak aToOMOM yrnepo-
fa, Tak 1 atToMOM a30Ta.
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NMPOCTEMLLUUE BUDYHKLLIUOHAJIbHDLIE
NMPUPOAHLIE COEAUHEHUA — MOCTMUK
K MACCUBY NPUPOAHBIX COEAUHEHUN

NayyeHue nonudyHKUMOHANBHBIX NPU-
POAHbLIX coelMHEeHU uenecoobpasHo
Ha4YaTb ¢ KNACCOB OKCUKUCNOT, OKCOKUC-
NnoT 1 aMWHOCNUPTOB, NOCKOMLKY, BO-rep-
BbIX, 3TV COEANHEHMS 0CTATOYHO WNPO-
KO NpeAcTaBfieHbl B XUBOM MUPE Ha pas-
AWYHBLIX 3Tanax ero NpPOosIBeHUs — OHU
BCTPEYalnTcs B ¢cBOOOAHOM BMae (rmapokK-
CUKUCNOTHl PACTEHWNA)} U Kak PparMeHThl
A0CTATOYHO CNaXHbLIX Monekyn (docdo-
amnuasl ¥ cCHUHIO3UHBLI XUBOTHLIX W DaK-
TEPUiA), HEKOTOPLIE 13 HUX 0BpasyloTca
B npouecce MeTabonnMama BELECTB nep-
BMYHOTO BUOCUHTE3A (OKNCNEHWUE XUPHBIX

2.1. T'npapokcukucnoTtbl

CoeuHeHUs 3TOrQ KNacca sBNSAITCH
AOCTaTOMHO MPOCTLIMY MpeacTaBnTens-
MU NPUPOOHLIX COEOVHEHWNA, OHU BEeCh-
Ma 4acTO BCTPEeYalnTcs B caMblX pa3nuy-
HbIX MPUPOAHLIX UCTOMHUKAX. [MOPOKCU-
anKkaHOBLIE KMCNOThl ObINU BbIAENEHb! 13
NaHoNuHa, NY4eMHOro BOCKa, KOpbI, KOp-
HE, BOCKOOOPA3HOro cnos NUCTLEB, ce-
MsIH, HakTepuii n rpudos. Haunbonee yac-
TO BCTPEYAKTCH a-TMAPOKCUKUCAQTLI, a
B KOMOWHALUM CO CPUHTOIMHAMU XKUBOT-
HblX 1 PUTOCPUHIO3IUHAMU PACTEHUN U
. MUKPOOPraHuamoB OHW, OYEBUIHO, BXO-
JST B COCTaB BCEro XvBoro.

B-ruOpOKCUKUCAOTHI MIPAK0T BAXHYIO
ponk B BUOCUHTE3€e M KaTabonmamMe Xup-
HblX KUCAOT. XMPHbIE KUCNOTLI C ONWUH-
HOW LLeNbL ¢ 0OHOW 1 Bonee rmapoKcUNL-
HbIMW TPyrnamMv OOHapyXeHbl B Xupax
PacTUTENLHOIO W XWBOTHOIO MPOVCXOX-
neHnsa. B Takux monekynax rufjpoKcunb-
Hble (QYHKUWUU HAxXOOATCH, rNaBHLIM 00-
pa30M, HA HEKOTOPOM pPacCTOAHWU OT
KapBoKCUNLHOW rpynnbl.

HekoTopble OKCUKWCNOTL ABNAKOTCSH
KMOYEBBIMM COEAUHEHMAMW HA TNaBHbIX
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KUCNOT} MU ABNAKDTCA KNKYEBLIMU CO-
eVUHEHWAMW [NAaBHbLIX NyTern BUOCKHTE-
3a (NUpOBUHOrpPaaHag KMcnoTa, AUMOH-
Haq KUCNoTa, MeBafioHOBaa KUcnoTa,
wrknmosasn kucnora). Bropon aprymenT
B MONb3y BbIASNEHUS TaKOW rpynnsl Npuv-
POAHbLIX COEAUHEHWW B HAYano Hawero
Kypca — @T0O HarnaaHOCTb NPOABNEHMUA
BHYTPUMONEKYNTAPHOrO BA3aUMHOI0 BN -
HUA QYHKUWMOHANLHBIX Tpynn, BeayLwero
K MOSABNEHWIO HOBbLIX PUIUYECKNX U XU-
MUYECKUX CBONCTB OTHOCUTENLHO UCX0A-
HBIX MPOCTLIX PYHKUWW KaK BaXHOro ¢ak-
Topa GOPMUPOBAHNA MONEKYN XN3HW.

nyrax 6uocuHTe3a (ravuuepuHoBas,
MeBanoHoBas, WWKNUMOBASA, NMUMOHHASA
WU Ap.}, NaHTOBasa KMCNoTa BXOAWT B CO-
cTaBs kogepMmeHTa A (cxema 2.1.1).
MpocTenwaa oKCcMKUCAOTAa rNMKONEeBas,
HO-CH_-COQOH, conepxuTcs 8 Heapenom
BUHOrpame, cBeke, caxapHoOM TPOCTHM-
ke. MpnpoaHas ab1o4Has KMeIoTa, MMeto-
was (—)-L-koHpurrypaumio, coaepxunTcs B
KUCAbLIX NNOAAX, TAKUX KaK He3penble a0-
NOKW, KPBIKOBHUMK, paduvHa, peseHb. Ju-
MOHHAas KUCNOTa — BaXHbIA NPOAYKT 00-
MeHa BelWecTB B XWBbLIX opraHMamax
(UUKN TPUKaApPOOHOBLIX KUCNOT, MUOKCa-
NaTHLIA UWKA}, HEKOTOPLIMW PACTEHUAMU
HaKannMBaeTCcs B 3HAYMTENbHbIX KONn4ye-
CTBax — 8 naofax unTpycossix — 6-8%,
B NNCTbLAX Maxopku — 8-14%, KynbTy-
PaNbHLIMY XUAKOCTAMU HEKOTOPLIX BakTe-
puin — o 10%.

Cneflyet OTMETUTb AOCTYNHOCTb MHO-
FMX TMOPOKCUMKUCNOT B NabopaTopHbIX
CUHTE3ax, a4 HEKOTOPLIX 1 B Bonee kpyn-
HbIX MacliTabax, 4To No3BoNseT B paae
CNy4aeB MCMNONL30BaTh B MPakTUY4ECKUX
LeNaxX CUHTEeTUYECKUE BelLecTBa aToro



Hpocmetuuue bughynxkuuonatetoie npupodhsie coeduHenun

Cxema 2.1.1
CHg—?H—COOH HO—QH—COOH QH
OH CH,—COOH HOOC-CHz—CIB—-CHg—COOH
COOH

MONo4yHaa Kucnorta

Cl?OOH
H—(I}—OH
CH,OH
D-rnuuepuHosas
KvcnoTa
CHs
HOGH;~CH,~C~CH,~GOOH
OH

(+)-MmeBanoHosaa KkMcnoTa

HO COOH

HO OH
OH

XUHHAA KnucnoTa

AbnoyHas xucnaora

JIMMOHHAA KUCOTa

OH

|
CHy—(CHy)s—CH—CH,—CH=CH—(CH,);—COOH

puunHonesas kvcnota (Lme-)

GHsOH
HOCHQ——(F—CH-COOH
CHa

NnaHTOogad XUCrfoTta

COOH

HO OH
OH

WUKuMaeasd KxmcnaTta

KNnacca BMecCTo TRYAHOAOCTYMHbLIX COeau-
HEHWA, NONYyYeHHbIX U3 NPUPOAHLIX UG-
TOYHUKOB.

Knaccudukauus ruapokCcUKUCNOT No-
CTpoeHa no obwemMy NpuHUUNY KNaccu-
pukaumm OUPYHKUNOHANBHBIX CoeauHe-
HWIA — COrNAacHO B3aUMHOMY PACNONoXe-
HUIO QYHKUMOHAALHLIX FPyNn NPy yrne-
POOHOM UEeNU U KONUYECTBY 3TUX PYHK-
uuoHanbHbIX rpynn (cxema 2.1.2). OyeHb
MHOrue nNpupogHLle MMAPOKCUKUCNOTH
UMEIOT TPUBMAnbHLIE HA3BaHUA, KOTOPLIE
NMPOYHO YKOPEHUNUCL B XUMUYECKOW U
DUOXUMUYECKOW NpakTuke.

B CTpykTYPHOM NNaHe g/s aTux coean-
HEHWUW XapaKTePHO NOKBIEHNE MONEKYnap-
HOr0 aCMMMETPUMECKOrO LEHTPA, 4To No-
3BOMINET NMPUCYTCTBOBATL UM B NPUPOLHbIX
UCTOYHUKAX B TPex hopmax: {+}-naomepa,
(—)-n3somepa u (x)-n3zomepa (pauemara).
K npumepy, MONO4HAas kncnota obpasyer-
CH NPY MONOYHOKUCNOM BPOXEHNN NAKTO-
3bl B BUAE PALEMUYECKOr cMecu, Toraa Kak
B XXUBOTHOM OPraHu3Me B pedynbTarte rin-
xkonu3a obpaayerca (—}-D-mMonoyHan kUG-
noTa, KoTopan HakannMsBaeTcs B MbiLLAXx
NpW UHTEHCUBHOIM padoTe, Bbi3bliBan Xapak-
TEPHYIO MbIlEeYHYD 60nb (cxema 2.1.3).



Beedenue 8 XuMUKO nPUPOOHbIX COeQUHEHUL

Cxema 2.1.2

R-CH-COOH
| I
OH OH

o-rtMapoKCUKHUCNaTa

R-CH-CH_,-CQOOH

B-ruapokcukucnoTa

R-CH-CH_-CH,~CQOH
|
OH

Y-TMAPOKCUKUCNOTA

Cxema 2.1.3
COOH COOH
OH H H
CHs CHs
(-)-D (+)-L
MO/IO4HAR KMCAOTA

Monekyna BUMHHOW KWCNoThl, obpa-
3ylUWE@ACs B Npouecce BPOXEeHVa BUHO-
rpagHOro CokKa, UMeeT Asa acMMMeTpu-
YeCKUX LUeHTPAa, a TaK Kak Kaxasii N3 HUX
MoxeT uMmeTs D- u L-koHdurypauun, 10
3T0 COeAMHEHUe NPUHUMNMANEHO MOXET
00pa30BaTh yxXe YeTbipe KoHPUrypauu-
OHHLIX naomepa: (D+D'), (L+L'), (D+L")
u (D'+L). Tak kak B Monekyne BUHHOMA
KWMCNOTLl 063 acCUMMMETPUYEcKNX LUeHTpa
UMEIDT OAVMHAKOBOE OKPYXEeHne u cobet-
BEHHO OAMHAKOBOeE BpauieHne, T.e. D=D’
m L=L', To usomeps (D+L') n (D'+L)
MOSHTUYHB Mexay COBon N onTu4ecku
HEaKTUBHbLI. PaKTM4YecKn Monekyna aTomn
KOHUrypauuu vmeeT NJ0CKOCTL CUM-
METPUN U MONEKYNAPHAN acMMMeTpus B
HEeW nucyesaer. Takon naomep, Nnpencras-
nsouimii cobor kak Bbl BHyTpUMONeky-
NAPHLIY pauemMar, Ha3biBaT Me30-dop-
MO, ATepndurukaumna oaHoN Kapbokecuns-
HOW rpynnsl (UNKY CNUPTOBOW CPyNMbl)
Me30-(POPMbl BUHHOW KUCNOTL! NPUBOANT
K HAPYLIEHMIO CUMMETPUN MONEKYNbI (Tak
KaK [Ba aCUMMETPUYECKUX LeHTpa cTa-
HOBATCH HEPABHOUEHHbLIMU) W, COOTBEeT-
CTBEHHO, K BOSHUKHOBEHUIO QMTUYECKOMN
aKTUBHOCTU y uaomMepos (D+L") u (D'+L).

Ta BuHHaa Kucnota, koTopasa obpasy-
eTcqd npu BPOXEeHUW BUHOIPaAHOU Kuc-
noTol, umeer (+)-D-koHdurypaunio, euie

e Ha3bIBaT BUHHOKAMEHHOW KUCNOTOMN.
OcTanbHble U3OMEpPLI NONYYAINT pauemun-
3aumven npupoaHon (+)-D-BUHHOW KNCNO-
Tbl, KOTOPAs NPU KUNAYEHNK CO WENOYLIO
obpazyet cmeck D, L-pauemara n Meso-
¢opmbl Tlpouecc pauemMmsaumum BUHHOW
Kuchotel obycnosnen ee C-H-kucnbiMu
ceoncTeaMun (Hapsay ¢ OH-kucnoTHoc-
Tht0, KOHEYHO) — B WieNIOYHOW cpene oHa
obpasyeT kapHaHMOH, KOTOPLIK Nerko
UHBEPTUPYET (cxema 2.1.4).

Taknm o6pazom, Mel Nonydaem obuLyto
KapTWHY KOHPUIypaumoHHON M30MEpPUN
MONEKYyN C ABYMS acMMEeTPUYECKUMMN
LUEeHTPaMM, COrnacHo KOTOPOW Takne co-
eJMHEHVA MOryT CyuleCTBOBATbL B Y4eTbl-
pex CTEPEonN3OMEpPHLIX dopmMax — napa-
TpPeo-n3oMEepoB 1 Napa-apuTpo-u3oMme-
poB. Me3o-gopma, a8natoWancs pesynb-
TaTOM MOEHTUYHOCTN ABYX aCMMMETpUYec-
KX UEHTPOB, NpencrasnaeT cobon yacr-
HbIA CNyYain apnTpo-¢gopMel (cxema 2.1.5).

Tpeo-vu3omMepsl aBNAT coboin napy
3HAHTUOMEPOB, TAKXe KaK 1 3PUTPO-U30-
Mepbl. OTHOCWTENLHO ApYr Apyra Tpeo-
N 3PUTPO-N3OMEPLl ONPeaenstoTCa Kak
auactepeoMepsl. Ecny n3secTtHo, 4To
9HAHTUOMEPLl ABNKIOTCA APYr OTHOCW-
TeNLHO Apyra onTu4eckuMy aHTunogamm,
T.e. Pa3nuyaloTcs TONLKO Mo CBOEMy OT-
HOWEHWUIO K MNOCKONONAPUN30BAHHOMY
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Cxema 2.1.4
COOH COOK COOK
H—1—OH KOoH H-—1—OH | — H—F—0H Ko

HO——H *— | HO— T H—T—OH
COOH COOK COOK
(+)D-cbopmMma Mea0-dopMa

COOK | COOH

© — OH o HO——H

H—— OH T H——OH

COOK COOH

(-)L-dopma

CBETY (BPALLAIOT MIOCKOCTb NOMSPU3aLmMu
B NPOTUBOMONOXHLIE CTOPOHLI, HO Ha
OOMHAKOBLIA yron), TO aMactepeoMeps
pasnuyalTca Mexay coboit uensiM pa-
A0OM HU3NYECKUX N XUMUHECKNX CBOACTB,
Tak Kak OHWU MMEIOT pa3NMyHOe B3aUM-
HOe pacnonoXeHne GYHKUWMOHANbHBIX
FPynn BHYTPU MOMekyn, a cnegopatens-
HO OT/INYAKTCHA MONEKYNApHON GopMOoNn,
reoMeTpUYeCcKUMI napameTpamMm, B3anNM-
HbiM BAMAHWEM HECBA3AHHbLIX aTOMOB.

Mo xuMmuryecknm cBOMCTBAM OKCUKUC-
NoThLl ABNAKOT CYMMY CBOUCTB CNUPTOB K
KapHOHOBbLIX KUCNOT, coyeTaa aTu CBOMN-
CTBa B OQHOW MOneKkyne, 1 B TO Xe Bpe-
MS OHWN NPOABNAIT PAA HOBLIX CBOUCTB,
06a3aHHbLIX B3AMMHOMY BAUAHUIKO YHK-
LMOHANLHLIX rpynn Apyr Ha apyra wuam
B3aUMOAENCTBUIO ITUX FPYNMN MexXay Co-
Boin. K TakuM NOABAAIOWMMCA HOBLIM
CBOMCTBAM MOXHO oTHecTun: obpa3oBa-
HMe LuKandyeckmx anadpupos, NakTnaoe

Cxema 2.1.5
COOH COOH COOH COOH
1  oH HO——— —1 OoH Ho—[1|
HO—f — ! OH ————OH HoO_ |
COOEt COOEt COOEt COOEt
(D+ DY) (L + L) (D' + L) (L' + D)
Tpeo- apMT'peo-




Beedenue 6 xumuro npupodusix coedunerul

Cxema 2.1.6

R—CIEH-—CHQ—CHQ—-COOH
OH

CHy—CH-COOH  ——>  CHy—C—COOH

OH 0
W
-0
CHy—CH—COOH + CHy—CH~COOH — CHy—CH  CH—CHs
OH OH 0-C,
0
O CHs
cu2t ¢~ O~cn
2 CH3;—CH—COOH —* | Cu ]
* HC_ & N\ -Cs
OH CHy” O 07 ™o
-H.0
R—CH—CH,—COOH —= R—CH=CH—COOH
OH

/CH2\
-HO F{—Cl-{ /C:HQ
0—C

N

0o

N3 0-OKCUKUCNOT U NEerkoCTb WX okncne-
HUA A0 KEeTOKWUCOT, NEerkocTb peakuuii
B-3NMMUHUPpOBAHNA B Cryyae [-0KCUKUc-
not, obpa3oBaHUE BHYTPUMONEKYNAPHLIX
CNOXHbIX 3GPUPOB (NAaKTOHOB) N3 Y-0OKCU-
KnenoT. o-OKeukuenoTel 0OpasyloT KoM-
NNeKCHLle CoeAVHEHUS XEenaTtHoro Tuna
(cxema 2.1.6).

YacTto naktoHHaa dopmMa ans y-okcu-
KUCNOT ABNAeTca aaxe donee BoIroAHOMN,
YyemM OKCUKUCNOTHAaA, WU Y-0OKCUKUNCNOTLI
CaMOlMpoOU3BONbLHO NepexoaaT B UMKNu-
Yyeckylo hopMy. ITO XapakTepHo ana Ta-
KWUX M3BECTHbLIX COBAMHEHWIA 3TOrO KNac-
ca kak NaHToBas Kucnata, MHorve CeckBu-
TepneHbl. CTabunsHBIMM MakpoLMKNndec-
KMMW NAaKToOHAMW NpeacTaBneHb! HeKoTo-
pele aHTUONOTUKU (em. pasdea 11.5) n

ANUMHHOUENOYeYHbI€ OKCUKUGCTOTHI U3
rpynnel MyCKycoB; nerko obpaayer nak-
TOH 1 MeBanaoHoBaa kUcnoTa (cxema 2.1.7).
Ocobulie, B Kakol-To Mepe, cneundun-
Yyeckue CBOMCTBA NPOABNAIOT OKCUKNCO-
Thl, ABMAIOWLNECH NHTEpMEaMATaAMN pas-
NNYHBIX BUOCUHTETUYECKUX peaKLnii Npu
GbepMEHTATUBHOM KaTtanuae in vivo.
[(MuuepuHoBas kMucnoTa B aTnx ycno-
BUAX 00bIYHO durypupyer B Buae 3-doc-
¢dara, 1.e. oHa n3dbuparensHo aTepUdu-
uupyetcs docdopcoaepxalimmu pea-
reHTaMmmn B Npmucytctennu depMeHToB No
nepeon cNUpToBoW rpynne. Ha cnepnyio-
wem artane 3-docdart raMuepUHOBON
KUCNOThHI anuMuHUpyeT dparMeHt Goc-
dopHOI KMcnoTsl, 0Bpasya o-rmapoKcu-
aKpUNoBYID KUCNOTY, KOTOpAaa cpasy Xe
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Cxema 2.1.7
HO /(CH2)4-CH2
CH— C-CHs ch AN (CHe)e-CH2
o<’ o | =0 , ¢=0
No/ H / J
0 \(CH2)4-O (CH2)7-
NaHTO-NaKTOH ambperTonua Tnberonua

CHs

CH2<

(va Hibiscus abelmoshus)

|

CH,—0O

MEeBANOHO-NAKTOH

{3 Angelica archangelica L)

\
C=0
/

n3oMepuayeTca B NMPOBUHOrPaaHyo KMC-
noty Ho atot nocnepHuii npouecc aB-
naetca oOpartuMbIM, N B yCNOBUAX KUC-
NGTHO-OCHOBHOMO KaTtanuia Aong Henpe-
OJEeNbHOW rMAPOKCUKUCNOTL! (eHONLHOW
KMCNOTbI) MOXET OblTh CYlLLeCTBEHHOW,
XOTA TepMoAMHaMU4eckn Bonee ctadunsHa

B JAHHOM Cayyae o-KetokucnoTa B cBolo
o4yepenpb, eHoNsHaa ¢popma 3Ton KUCcno-
Thl MOXeT ObiTb cTabunuanpoeaHa, 3a-
PUKCUpoBaHa peakunen ee arepudpuka-
Lumm pochopHoi kucnaton (dpocdar-He-
CYLUMM peareHToM, ToYHee CKasaTte) Ta-
kuM 00OpasoM, rnuuepuHoBans KMcnoTta

Cxema 2.1.8

(|JOOH (IJOOH COOH
,"H—C—OH C—OH| =——= | =0
o l ‘HzPO4 | I
" /_/CHQ CHg CH3

HO—T—O | |
OH H4PO
[H] l[ 3P04]

CHO | COOH

I

CHy~OPO3H> CHy




Beedenue & xumuro npupodubix coedunernuli

Cxema 2.1.9

CHs
(! CHo2
cH? CH2 0 |
Cxema 2.1.10
HO, ,COOH COOH
[- Hal
: o : OH
OH OH
XHHHaA KHCIIOTa
[+ Hal
-ruApokcubensoinas
KHCI1OoTa
HO" N\ OH
OH

OH
e
HOOC OH b2t I
MIMKHUMOBad KHUCIQTA
OH

rajinopas KHeJ10Ta




Ipocmeliwiue Guhynkyuonanbibie NpuUpooHbie COCOUHEHLA

ABAETCA UCTOYHMKOM ABYX HOBbIX CO-
eAUHEHWUI KUCNOTHOro TWNa, a ecny
YYECTb eule peakumio BOCCTAHOBNEHWA
KapbokCcunbHOM rpynnbl A0 ansaerua-
HOW, TO yXe Tpex BewecTB, KOTopbie
M3BECTHL KA K BAXHbIE NPOMEXYTOYHbLIE
NPOAYKTbl DCHOBHbLIX XUMWYECKUX NpOo-
LeccoB in vivo (cxema 2.1.8). Cnepyet
3aMEeTUTb, YTO B 3aMETHbIX KONU4ecTsax
OHW B OPraHM3Max He HakannueakTCH.

3 NpUpPoAHBIX OKCUKUCNOT MOXHO Bbi-
AENNTb MEBAOHOBYIO, ABNSIOWYHCA KNO-
YyeBbIM COoeIMHEHWEM BUOoCUHTE3a n3onpe-
HOWAOB, Nerko npeTepneBawiuyo in vivo
CUHXPOHHOE 3nUMUHUpOBaHMe dparMeH-
ToB CO, 1 H,O, 0Bpaaya npyu aToM nupo-
dochartHoe Npon3BOAHOE (NOCKONbBKY W
MCXOAHAR MEeBanoHOBAA kWcnota yHK-
uMoHupyeTr B Buae nupodocdartHoro

2.2. OkcoxucnorTol

OkcokucnoTsb! B Npupoae pacnpocrpa-
HEHbl 3HAYNTENBHO MEHbLLe, YEM MaNOK-
CUKUCNOTb!, OHY pPeAKO BCTPEe4awTCH B
cB0oBOAHOM COCTOSAHUM, HE HaKannuBalT-
CA B OpraHMamax, xoTa 1 oBpasyoTcs Ha
pasnuyHbIX cTaauax éuocuHresa. Mo no-
BOAy nocnegHero ¢akra HYXHO OTMEeTUTb,
410 B BUOCUHTE3E OHW UrpaKdT 3a4acTy)
BaXHEHWLWYIO0 ponb, ABNAACE KNHOYEBbLIMU
coeuHeHuIMMN paaa BUOCUHTESZ0B.

KnaccndnumpytoT okCokapboHOBLIE
KWCNOTH, KaK U BCE OUYHKUMOHANBHLIE

adupa) 2-metun-6yr-1-eH-4-ona, € Ko-
TOPOro U Ha4YMHaKTCA NpoLecckl GopMu-
POBaHUS U30MPEHOUAHbLIX YrnepoaHbIX
cuctem (cxema 2.1.9).

XYHHAA KMCNoTAa, ABNAACE UCXOAHbIM
coeavHeHveM 6MoCUHTE3a apomartu-
Yeckux kKucnopoacofepxailmx coeamn-
HEHWN (- 1 y-NUPOHOB, deHonokMcnaT
U Ap.), MOXEeT HakKannueaTbCA B HEKOo-
TOPbLIX PAcTeHUAX B 3aMeTHbLIX Konuye-
cTBax (B KOpe XMHHOIo AepeBa, Hanpu-
mep). Ho ocHoBHOE npeaHa3HaYyeHue
3TON KMCNOThl — 0B paszoBaHue WUKUMO-
BOM KMCNOThI, KNKOYEBOro MHTEPMEAna-
Ta BhbilUeyKaszaHHbIX CUHTE30B, C Nocne-
AylownMm nepexonoM K BeH30NbHbLIM
NPoU3BOAHbLIM, UCNONbL3YA peakumu ae-
rmaparaummn u gernaporeHmaanmm (oOKuc-
neHunsa).

CoeIMHEHUR, COrnacHO B3auMHOMY pacrio-
noxeHmo yHkumoraneHeiX rpynn {o-, B-,
Y-, ...), NOAPA3AENAN X NPY 3TOM Ha anbne-
Mpao- 1M KETOHOKUCNOTL!. MHOrMe okcokuc-
noOThl HOCAT TPUBWANbHLIE HA3BAHWA (cxema
2.2.1).

B CTPYKTYPHOM NANaHE OKCOKWUCNOThI
HEeCKONbKD Bonee NPUMUTUBHBL, YeM OK-
CUKMCNOTbl — CKa3bIBAETCA NOTEPS aCUM-
METPUYECKOro LEeHTpa Npy nepexohe ot
rMAAPOKCUKUCNOT K OKCOokMcnotam. Tak,
npy okucneHuy ninboi GopMbl MONOYHON

Cxema 2.2.1
0=CH~COQH CH,-C-CQOOCH CH,-C-CH,-COOH CH,=C - C - C=CH-COOH
. 0 CH, 0 ocH,
ravokcanesas MUPOBUHOTrpafiHaN aUeToyKCycHan nexsnuunnosas
KncnoTa KMCnoTa KMcnota KMCNnoTa
CH,-C-CH,-CH,~-CQOH HOOC-C-COQOH HOOC~C-CH,-COOH
g : :
nesynMHOBas Me30Kcanesas WaBeneso-yKcycHas
KucnoTa KWCNOoTa KMCNoTa




Baedenue 6 XUMUIO NPUPOOHbLIX COeOUHEHUL

Cxema 2.2.2

0=CH-cooH 1OF

CHs-G-COOH
o (O]
HOOC - G - cooH-HC
HS “OH

-CO2 cHs-COOH

HOOC-(E")-COOH CQ2 | c.cook

HO__
H-COOH
Ho™

KUCNOTH Mbl NONYYUM OAHY €AVMHCTBEH-
HYIO NMPOBUHOrpPaaHy kucnoty. Ho B
TOXE BPEMS, 3TOT Knacc BudyHKUMoHANb-
HbIX COBAMHEHWIA OTAM4YaeTcs BOonbLLIUM
pasHoobpasnem XMMUYECKUX peakuuni,
XUMUYECKMX O0CcOBEHHDCTEN, 0653aHHbIX
B3aUMHOMY BNUNAHWUIKD KapOOHWNLHONA ©
KapBOoKCUAbHOW rpynn.

B cnyyae o-0KCoKMCNoT MOXHO OTMe-
TUTb NErkocTb NPUCOEANHEHUA HyKneo-
GUNbHLIX pPeareHToB N0 KApBOHUNBHOW
rpynne (HanpuMep, rMmuokKcanesas kMcno-
Ta C BOAOW o6pasyeT NPOYHbIA aaaykT) u
NerkocTb peakumin aekapbokcumnuposa-
HUA — NMPOBUHOrpPagHaa KMcnora B yc-
NoBUAX OKUCNUTENbHOro ¢depMeHTatus-
HO Karanuanpyemoro aekapbokcunmupo-
BaHUA (in vivo) 06pPa3yeT yKCYCHYIO KNC-
noty. Meaokcaneeaa kucngra coyeraer
B cebe nerkoCrtb NpoTekaHna 060ux atmx
NpoLecCcoB — OHA CYLLLECTBYET TOMbKO B
BUAE MMAPATUPOBAHHOrO anaykra v B
BOAHOM pacTBOPE Nerko pasnaraerca Ha
rNMoKCaneBy KMCNOTY U ABYOKUCH yrne-
poaa (cxema 2.2.2).

MMPOBUHOrPaARYIO KUCNOTY cneayer
BblAENNTbL U3 BCEX a-OKCOKUCNOT elle v
KaK UCTOYMHWK BECbMa CYLLECTBEHHbIX
BUonornyeckn akTUBHLIX COEAUHEHUN,
nonyyaeMblX in vivo B pesynntare peak-
LN HYKNeoshunbHOre NpucoeanHeHns nNo
KapBoHWNLHOW rpynNne 1 Nocnenymx
npecbHpasoBannii. C TakuM peareHToM

Kak aMMuak, oHa B HECKONbKO cTaauu,
BKNIOYaa elle peakumn pernpaparaumu
N BOCCTaHOBNEHUA, 0BpasyeT BaXHYHO
0.-aMWHOKUCNOTY anaHunH; a npu B3anMo-
AENCTBUU C TUONOM HEPMEHTHOWN Npw-
poasl, kodepMmeHTOM-A (CoA-SH), yepes
cTaguMn NpUcoeanHenns, nekapbokennm-
pOBaHna n BOCCTaHOBNeHwWsa, obBpasyer
aLeTNNMPOBAaHHbLIN KohepPMEHT-A — BaX-
HEWLUUA NHTEPMEANAT MHOMX BUOCUH-
TETUYECKNX peakunin (cxema 2.2.3).

B cnyuyae B-ketokmcnoT, Ha NpuMmepe
aueToykecycHoro adwpa, Mol HabnaaeMm
UHTEepecHenllee ABNeHne ABONCTBEHNHON
peakunoHHOW CNOCOBHOCTU, HasbiBaeMoe
TaytoMepuen. NpUuMeHnTenbHO K ykasaH-
HOMY Knaccy COeAVHEHWI, 3TO ABNEeHne
HA3BaHO KeTOo-EHONLHOW TayToMepuen.
CyTb AaHHOro ABNEHUA 3aKNK4aertcs B
cneayloweM: kapboumnsHaa mu Kapbok-
cunbHaa GyHKUUU, Byayd4n CUNbHBIMMU
anekTpoHoakuentopamu (-M-addekr),
OrongrT NPOTOHLI METUNEHOBOW rpynnsl,
pacnonoXeHHON Mexay HUMW, 4TC aAena-
eT UX KucneiMun. B cruny 3T0ro BOACPOA B
BUE KaTUOHA MOXET MUrPUPOBAaTL K kap-
6OHUNBHOMY KUCNOPOAY Hecyllemy Ha
cebe M36bITOYHYKD QNEKTPOHHYK NNOoT-
HOCTb; CUHXPOHHO ATOMY Nepexoay anek-
TPOHHAsA NAOTHOCTb KAPBOHUNLHGOI rpyn-
Nbl 1 g-CBA3E METUNEHOBOro hparmeH-
Ta NepepacnpeaensaeTcs Tak, Kak 8t yka-
3aHO Ha cxeme 2.2.4, 0bpasya cucremy
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Cxema 2.2.3
CHa CHs CHs
-+H:0 | [H]
HO NHy ———» (C=—NH ————» HC—NH,
CHs
C=
COOH
CoA-SH i €02
o HO S—CoA — > | CHi—CO—S——CoA
[-Hz]
COOH

enona [lpouecc aBnaerca obpaTtuMbIM,
NOCKONLKY MMAPOKCUN NPU TPUTOHANEHOM
yrnepohe Bcerga AoCTaTOYHO KUCABINA K
ero NPOTOH MOXEeT OCYWECTBAATL, B CBO
ovyepefnp, anekTpodunbHyto ataky na C=C
cBa3n (cxema 2.2.3). O6a atu npouecca
COBEPLWAKTCA CTONb MEANIEHHD, YTO Tay-
TOMEPbL MOryt 6biTb pasaeneHor NnUHo
Kpuctanamaaumein, nmbo ppakLMOHHON
neperoHkon HO yepes3 HeKoTopoe Bpe-
MR MHAMBUAYANbHLIE N3OMEPBLI NPU CTO-
HUWU CHOBA NMPEBPaLLIAITCH B PABHOBECHYIO

CMeCb COEAMHEHUN KETOHHOW N eHONb-
HOM CTPYKTYPbl Takum oBpasom, aue-
TOYKCYCHbBIA 3PUP, KPOME CBONCTB Ke-
TOHOB N CNOXHLIX 3dUpoB, 0BHApPYXU-
BaeT ele CBOWCTBA HenpeAenbHbIX Co-
equHeHWn, CNUPToB U GPEHONOB, TaK Kak
rMApoKcun npu ABCWHOW CBA3W Beaer
ceba Tak Xe, Kak U NpW apoMaru4ec-
KOM KOnbLE

Cnefyer OTMEeTUTb, YTO KETO-eHONb-
HAA TayTOMEPWA NPOABNAETCA U B CBOWN-
CTBax BbILLEONUCAHHOR NMPOBUHOMPAaHOM

Cxema 2.2.4
CH3-C-CH2-COOEt H
CHa - C - CH-COOEt
“ Brz2 e
CHs-C=CH-COOEt |-HBr
Fy HlNa CHa- C -CHBr-COOE!
BULIHEBbIA CHs-C=CH-COOEt
KOMMneke = +
O Na

CHa- -CIIH-COOEt

CH;V wscom

CHa-ﬁJ:CH—COOEt
CHs Q
COCHs




Beedernue & xumuro npupodHsIX CoeOuH el

Cxema 2.2.5
X-OH
CHs-g-COOH — CH2=?-COOH — CH2=C-COOH
-H2 5.
OH X
CH3-(|3=CH—(FH2 — CH-%—CHz-CHz—COOH — (13H2—CH2
OH COCH CH3—/- ~O
OH

H2 4
CH3—(}=O + CHs—
@)

/H20

H%(‘\H

H C=0
L/

KUCNOTHLI, U XOTA A0NA €HONbHOW HOpPMbt
y Hee He3HauMTenoHa, B peakuuax oHa
peann3yeTcs 4acTto Kak OCHOBHAanA (cxema
2.2.5).

Ona y- U 8- OKCOKUCNOT XapakTepHsbI
KakK KeTo-eHOnbHaRA, Tak U Konkyaro-uen-
Has Taytomepus. PesynbtatoM nocneaHen,

2.3. AMMHOCNMPTDI

Anndarnyeckme coeanHeHua, coaep-
Xalne aMnmHO- U TMAPOKCK- TPyNnkbl, Ha-
3blBaéMble aMUHOCNUPTaMK, Knaccnudu-
UNPYIOT COrNacHo B3aMMHOMY pacnono-
XEHUIO 3TuX DYHKUMOHANbHBLIX FRPyNM.
1,1-AMUHOCNUPTH (a-aMUHOCNUPTbLI) —
cOoenHEHNs AOCTaTOYHO HecTabuneHble,
HE BCTpe4aluwmuecs B Npupcae, UMeioT
3HauYeHue Kak NPOMeEXYTO4HbLIE B Pa3nmy-
HbIX OpraHuYecknx peakunax. Ana xmmun
NPUPCAHBIX COEANHEHUI onpefeneHHoe
3Ha4YeHne UMetoT 1,2-aMUHOCNUPTLI
(B-aMUHOCNINPTLY), Cpean KOTOPbIX Han-
Bonbluee 3Ha4YeHne NMeeT B-3TaHONaMWH,
BCTpPEYaWNNCca A0CTATOUYHO 4acTo B
BUAE NMPOUSBOAHLIX B CBA3AHHOM BUAE.

B-3TaHonamuH codertaer B cebe cBoW-
CTBA NEPBUYHBLIX CMINPTOB N NEePBUYHLIX
aMWHOB, obe aTn rpynnbl B KAKOW-TO Mepe
Bnnuakn no cBouM cBOWCTBamM: obe oHu
BbINONHAOT 3NEKTPOHOAOHOPHbIE YyHK-
LK1, MOryT obpasoBbiBaTe BOAOPOAHLIE
CBA3W, NPOABNATL KNCNOTHbLIE CBOWCTBA,

B Cry4ae neBynMHOBOW KWUCNOTLI, ABNA-
eTCA rMAPoKCUNakToH, Hanbonee ycTon-
4ynBana TayToMepHan dopmMa aTore coeam-
HEeHUS, KOTOPas NOCTAaTOYHO Nerko ot-
lennaet BoAy B NMPUCYTCTBUK BOAOOT-
HUMaKLWNX areHToB, obpa3ya Henpe-
AenbHbIE ¥-NaKTOHb! (cxema 2.2.5).

ABNAIOTCA 3PDEKTUBHBIMU HyKNeoduna-
MW. MPUCYTCTBNE KU B3AaUMHOE BIWAHWE
3TUX DBYX DYHKLMIA BHYTPKW OAHOW Mone-
KYnbl NPUBCAMUT K 3aTPYAHEHUIO PeakUuunn,
XapakTepHbIX ANA Knacca CnMpToB 1 Knac-
ca aMUHOB — B-3TaHONaMWHLI TPyAHee
DernapartupyrTca, atepuduilnpyroTes
nnn N-anknnupytotcea. Te xe peakuun,
KOTOPbLIE PeannayiTcs, HOCAT HacTO KOH-
KYPEHTHbI XapakTep. Tak, npu B3anmo-
AeWCTBUU B-3TaHONAMWUHOB C MUHEPanb-
HbIMW KUCAOTaMKN (XNOPUCTBIM BOAOCPO-
HAOM, HanNnpuUMep) MOXeT Peann3cBaThLcs
Kak coneobpascBaHne No amMuHorpynne,
Tak U HykneopOUneHoe 3aMeLleHmne Cnup-
TOBOrg ruapokcuna. Mpu ux peaxkuumn ¢
KapboHOBBIMU KNCNOTaAMKM BO3MOXHO
aumMnupoBaHne obenx OYHKUMOHANbHbLIX
rpynn, To Xe camMoe BO3MOXHG U npu
peakuMax ankunnupoBaHug (cxema 2.3.1).

3 npueBeaeHHbIX Ha cxeme 2.3.1 npo-
N3BOAHBIX B-3TaHONaMuHa cnefiyet oTMe-
TUTL B NEpPBYIO0 ouepeb aueTUNXoNuH,
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Cxema 2.3.1

CHsCOOH HCI @ O

CH3COO-CH2CH2-NH2 «— HO-CH2-CH2-NH2 —*> HO-CH2-CH2-NH:Cl
1CH3CI lCHaCl HaPO

@ S &) e CHz—CHz2 @

CH3COO-CH2-CH2-N(CH3)3Cl HOCH2CH2-N(CHz)sCl N NHs
auUETUNXOMWH XOMWH

o=P~&
|{ol OH
B0oC-CHoN(CH:  Berann

BbIfIONHAIOLWMUINA B OPraHU3mMax Tennokpos-
HbiX BaXXHEWllyo QYHKUUIO Herpomean-
atopa. XONWH TakxXe aaneko Heak3oTu-
YyeH B XWUBOW Npupoge: OH WKWPOKO pac-
NMPOCTPAHEH B XUBOTHbLIX U PACTUTENBHbIX
TKaHAX, 8 TAKKe B MUKPOOPraHuamax;
0c060 BLICOKO CoAeépXaHue ero B HepB-
HOW TKaHW MO3ra, Ne4YeHu, NoYeK N Mblll-
ubl cepaua. BaxHoe 3HaueHue umeer
Takke O-docdar araHonammHa, coqe-
Talowuin B cebe oCHOBHyO (-NH,) 1 knc-
noTHyto (H,PQ,") dyHkuMU 1 cyulecTBylo-
WMIA B BUAE LBUTTEPMOHA.

3TOT UBUTTEPUOHHLIA hparMeHT —
dparmeHT, 06n1analoWwmin BLICOKOA rUAa-
POdUNLHOCTLIO — XapakTepen ana doc-
doONMNMAOB 1M CODTBETCTBEHHO NUMNAHBIX
MeMOpPaH. B HekoTOPbIX BUOCUHTETUYECKNX
PEaKLMAX, B HACTHOCTU, NPU BUOCUHTESE
HEKOTOpPbLIX aMUHOKUCNOT, B KadecTBe

AOHOPa METUNBHBIX FPynNn NpUHUMaeT
yyacTtne 6eTamH.

Apyron BaxHOW rpynnon NPUpPOAHbIX
aMUHOCNUPTOB ABAAKTCA CHUHMO3UHLI —
COCTaBHad 4acTb CHUHTONUNUA0B, Bblae-
NeHHbIX BNEepBLIE M3 TKAHEW MO3ra, Ho
BNOCNEACTBUM 06HAPYXEHHBIX BO MHOMX
XWUBOTHbIX U PaACTUTENbHLIX WCTOYHMKAX
(cxema 2.3.2).

MNpon3BoAHBIMU B-aMUHOCIUPTOB
ABNATCA ankanouasl cemencrea adhenpo-
BbIX — 3deapuH, HopadenpuH, N-metmuna-
denpuH (cxema 2.3.3). Cpean Hux Hanbonee
n3BecTeH adenpuH, MCNONbL3YEMbLIA B Me-
AUUMHCKOW NpakTuke B ka4yecTtBe coCyano-
CYXMBAOWErQ 1 BPOHXOPACILUMPROWErD
CpefcTea, ero NPUMEHSIOT NPU neveHun
annepruyeckux saboneBaHwin, a takxe
Kak CTUMYNATOP LEHTPanbHOW HEpBHOW
CUCTEMBI WU NPU OTPABNEHUN HEKOTOPLIMU

Cxema 2.3.2

CH,~(CH,),,-CH=CH-CH-CH-CH,OH
[

CH,~(CH,),,-CH-CH-CH-CH ,OH
L

OH NH, OH OH NH,
CPWHIo3nH GUTOCPUHIro3nH
Cxema 2.3.3
H H H TH3
N NH
2
CH,4 N\CH3
CHy CHa CHy
3denpuH HopadenpvH N-mMeTnnagenpwH
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HO

CHa

&)

CH2-N(CH2)sCIP

MYCKapWH

HapKOTUKAMK, TaK Kak OH sBAfETCA WX
AHTaroHUCTOM.

N3 aMMHOCNUPTOB pacTUTenbLHoro
NPONCXOXAEHUS CNeayet oTMEeTUTb MYC-
KapuH, coaepXxatmncsa B MyxoMope kpac-
HOM (Amanita muscaria), ABAAOWMNACS
UMUTAToOPOM aueTunxonuHa. B manbix
D03ax oH NOHUXAaeT y YenoBeka aprepu-
anbHOE AABMEHNE, aMNAnTYAY W 4acToTy
CepAEeHHbIX COKPaWeHuin; B 60NbLUMX Ao-
3ax BbI3bIBAET CMasMbl MbllUL, CYAOPOrK,
koMatosHoe coctoaHue (LD, 0,2 mr/kr
ang melwen n 0,7 mr/kr Ang yenoeeka npu
nepopansHoOM BEeaeHun).

AMUHOCMUPTLI XUBOTHOMO MPOUCXOX-
AEeHNA NpencTaBneHbl KarexonaMmuHamMmu,
OCYLLECTBNRIOWNMK PErYAfUNIO GYyHKLWMA
IHAOKPUHHBIX Xenea (HaanodeyHukn,
WNTOBUAHAA Xxerne3a) u nepenayvy Heps-
HbiIX MMNynbCoB. B nepsBoM cny4vae
OHW PAacCMaTpPUBAIOTCA Kak MOPMOHbI, BO
BTOPOM Cllyyae — Kak Henpomegmarto-
pbl. CoeauHEHNA 3TOW rpynnbl, KPoMe
CUPTOBOro MMAPOKCUNE, NMEIDT eLle u
deHonbHble QyHKUUK. BUOreHHblie Ka-

coegnHeHnamu: aodamuH, HopaapeHa-
NWUH, agpeHannH (cxema 2.3.4).

Ponbk 3T1x BELLECTB B XU3HENEATEbHOC-
TW XUBOTHBLIX BaXHa W pa3zHoobpasnHa. [o-
daMUH CTUMYUPRYET CeKpeLio COMaTOTPO-
nuua (ropMoH pocTa) U NoAABNAET Cekpe-
LIMI0 NPONAAKTKUHA (FOPMOH POCTa MOMOYHbIX
XEenes), OH TaKKe Perynmpyer YpoBeHs rio-
KO3bl B KPOBW, ANYPES, KPOBOTOK B NOYKax;
Hapylluenne cuHtTesa aodamMmnHa B Mo3ry —
NPU4MHA BO3HMKHOBEHUA 6oneanu Mapkun-
CoHa. HopagpeHannH y4acTByer B nepeaadye
HEPBHbLIX UMMNYNLCOR, BO3ASNCTBYET HA MbILLU-
Libl KPOBEHOCHBIX COCYNQB, CyXas UxX U no-
BhilLIAst TEM CaMbIM apTepuransHOe JaBNeHNE,
AfIpDEHANMUH TaKKE CNOCOOCTBYET CYXEHUIO
MEnKMX KPOBEHOCHbLIX COCYA0B, Bbl3blBAET
ycuneHme paboTe! cepaua, paccnadnsier Myc-
Kynatypy BpoHXoB 1 KuledHuka. Mpu aMo-
UMOHAaNbHbIX NEpexmnBaHusx, ocobeHHo B
CTRECCOBbIX CUTYaLUAX, YCUNEHHOW MbllLIeY-
HOW paboTte, oxnaxXaeHnn KU T A. CoaepXxa-
HKWe aapeHannHa B KPOBU Pe3ko Bo3pacTtaer
{oHO MoxeT BoapacTu B 100 pas 3a Heckonb-
KO CeKyHa), 4To abecneyusaer agantaymio

TexonaMunuHbl nNpeacrTtaBfieHbl TPEMHA OpraH1u3ma K HoBbiM YCNOBUAM,
Cxema 2.3.4
OH OH H
: OH OH
CH: H H H H
Ha Hz Ha
NH2 NH: NHCH;
AodamMuH HOpaApeHanuH aapeHanwuH




/ fnasa 3.
YIr’IEBOADbI

Henb3n ckasaTb, 4YTO yrnesofabl B
MEHbLLEA CTerneHu pacrnpocTpaHeHbl B
NpUpoae, YeM aMUHOKUCNIOTLI U Benxu,
M 4TO OHM UrpaKoT MEeHbLLLYK Ponb B NpPO-
beccax X1U3HeaeATENLHOCTU CaMblxX pas3-
NUYHBIX OPraHU3MoB.

A ecnu y4ecCTb, 4TO raKo3a n noob-
Hble el coeguHeHua o6pa3yroTca NoYTK
4TO U3 HMUYero, T.e. ABNATCA dakTu4ec-
K1 NEpPBLIMU BELLECTBAMU XUBOK KNETKU
no BUOCUHTETUYECKOMY NMYTU, TO MOXHO
oTAaTh UM MPeanoYTeHUE B O4epeaHOc-
TM HanucaHusa. Ecnu aMUHOKWUCNOTLI, U
0COBEHHO UX NONUMEpPHbLIE NPOU3BOAHbIE,
nonunenTuosl 1M Oenku, B Oonblien cTe-
NEHN COCPEeasnTOYEHbl B XUBOTHbLIX Op-
raHu3amMax, To yrnesogbl U KX MPOU3BOA-
HbIE — 9TO MpeporaTyea LapcTBa PacTeHUM.

Mo xumuyeckon knaccudukalumm, Bce
yrnesoael ABAKIKOTCA MONUrMAPOKCUKap-
BOHUNBbHBLIMU COEaUHEHNAMN. HoMeHKkNa-
Typa Ux, KaKk 1 B HONbLLIWHCTBE CNyvaes
MPUPOOHON XUMUKM, HOCUT TPUBUANBHBI

3.1. Knaccudukauua

Knaccudgukaums yrnesonos cTyneHya-
Tas. B nepByo oyepenb, 0OTMevaeTca Ko-
nM4eCTBO aTOMOB Yrnepoaa yrnesoaopoa-
HOM 4aCTu MONeKyNnbl — TETPO3bl, MEHTO-
3bl, FEKCO3bl, renTo3nl U T.4. Hanbonee
PAcMpOCTPAHEHHLIMU ABNAIKOTCA MEHTO-
3bl U rexco3bl. B 3aBMCUMOCTU OT Yucna
aTOMOB yrnepoga B MOHOCaxapuaHou
Uenouke, ux NoapasnenatT Ha HU3LWKne
(C,, TPWO3bl U TETPO3bI), OObIYHLIE (C, ,
MEHTO3bl M rEeKCO3bl) U BbICLLWE MOHOCA-
Xapa ¢ KONUMYECTBOM YINepOaHLIX aTOMOB
oTr 7 no 10. HopMmanbHble YyrneBoAb
CTPYKTYPHO pacxoayioT 0uH yriepoaHbli
dTOM HA KapOOHUNLHYIO rPYNny, NpU BCEX
OCTamNbHbLIX YrNePOAHLIX aTOMax HaxoauT-
CA NO OAHON rMAPOKCUNLHOM rpynne. BTo-
paa CTyneHb kKnaccuduxkauuu cBa3aHa C
pacnonoXxeHueMm KapboHUNbLHOW rpynnbi

XapakTep, cucteMaTtuyeckuini nopxon
pa3paboTtad 1 UM ynoBHO NONL30BATLCA
MpW Ha3BaHWM MPOU3BOAHbLIX YrNeEBOAOB
1 0603HaYeHUM XapaKTEPHbLIX CTPYKTYP-
HblX anemeHToB. ObLEee oKoHYaHue AnA
BCEX YyrnesonoB, UCKAKYaA nonumep-
Hbleé CUCTEeMbl — 03a.

3aeck cnepyet OTMETUThb, YTO 0ObIY-
HO yrneBoAabl MOAPAa3nEenfioT B MepBYIO
ovepenb Ha MOHOCaxapuabl, OnMrocaxa-
pUabl U Nonucaxapugbl. HO TaKk Kak Mo-
HOCaxapa ABNAKTCA GyHAAMEHTaNbHbLIMUK
yrneBoaHbIMKY eaMHULAaMK, 3 ONUrocaxa-
pa 1 nonucaxapa — 370 He YTO UHOEe, KaK
UX MPOU3BOAHbLIE (FMUKO3UAObLI), TO Mbl U
ByneM npuaepxMBaThca 3TOM CXEMbIl: He
BLIAENATL onuUrocaxapa B OTAENbHbIN
KNnacc, paccMaTpuBan UX KaK COOTBETCT-
BYKOLIME NPOU3BOAHbLIE MOHOCAXapoB, a
nonucaxapa BblHECEM B OTAENbLHYIO rna-
By “Ouononumepsl”. Takum oBpa3owm,
paccMaTpusan XMMUK YrnesBoOAOB, Mbl
OTOXOECTBNAEM UX C MOHOCAXapaMu.

B yrnesopopogHon uenu — nubo aTo anb-
pernasas rpynna, nMbo KeToHHas — U B
COOTBETCTBUMU C ITUM, Mbl UMeeM nunbo
aneLao3sl, NMMBO KeTo3sl. C y4eTOM NEpPBOA
CTYNeHn Knaccupukauum, Mbl MOXEM Te-
Mepb pasnuyatb anbioneHTo3bl, anbioKe-
TO3bl, ANbAOreKcO3bl, KETOreKCo3bl 1 T.4.
Cnepyowmin atan nogpasgenesus yr-
NeBOAOB OMNpeaensieTca NPOcTPaHCTBEH-
HbIM CTPYKTYPHbLIM (paKkTopoM, a UMEHHO,
HanM4nMem acUMMETPUYECKUX LLeHTPOB. Kak
BUOHO HA cxeme 3.1.1, Monekyna anbno3bl
copepxuT (N—2) aCUMMETPUYECKUX LIEHT-
pa, MONeKyna KeTo3bl — (N—3) Takux LeHT-
pa: 3TO 3HAYUT, 4TO anNbLAOrekCO3bl MOFYT
CYLLLECTBOBATL B BUAe 2* (18) KoHdurypa-
LUOHHLIX U30OMEPOB, KETOrEKCO3bl— B BUAE
23 (8) KOHDUrypaumoHHbLIX M30OMEPOB.
Y4yuTbiBaa CTPYKTYPHOE COOTHOLWIEHUE

31
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Cxema 3.1.1

0
% 7
HOCHz—(CH)n-2—C
y H
aneao3sl

*
HOCHg—(CH)n_g—T}——CHQOH

KeTo3bl

MEXOY AvacTepeOMepPHbLIMU N 3HAHTUO-
MepHbIMU HOpPMaMUK, B NPOCTENLLEM Ba-
pUaHTe PACCMOTPEHHOE HAMU Ha NpUMe-
pP€ BUHHbLIX KUCNOT (cm. pazdea 2.1), MOX-
HO YTOUYHUTB: ANLAOrexTo3sl ByayT npen-
CcTaBNneHbl 8 guacTepeoMepamm, Kaxabin
13 KOTOPbIX MOXET CyLLLeCTBOBATL B BUAE
napbl ONTUYECKUX aHTUNOaoB. uacre-
peoMepbl pasnuyalnTca mexgy coboi
PAa3NUYHLIM B3AUMHLIM PACNON0XEHNEM
rMAPOKCUNbHLIX FPYMN B NPOCTPAHCTBE, B
pesyneTate uyero OHu ByayT CyllecTBeH-
HO pasnuyaThCsl PUIUYECKUMU U1, B HEKO-
TOPOW CTEMNEHWU, XMMUYECKMMKU CBOUCTBA-
MU. B CcBA3N C 3TMM, a TakxXe € y4eToM
BAXHOCTU 3TUX UHAMBUAYANLHLIX COeau-
HEHUW B NMPUPOAHON XUMUU, KAXAOMY
13 AMacTepeoMEepPOB NPUCBOEHO CBOE

CoBCTBEHHOE TpMBMANbHOE Ha3BaHMUe.
OnTu4eckue xe anTunoabl 0603Ha4vawT
uegekcamu D- n L- B 3aBUCUMOCTU OT
KoHpUrypauum nocnegHero, no Hyme-
payun yrnesoaopoaHon uenu, acum-
METPUYECKOro ueHTpa Tak Kak npu
nepexoge oOT yrneBOAHON MONEKynbl C
M-aCUMMETPUYESCKUMIN UEHTPAMU K MO-
nekyne ¢ (n+1} ueHTpaMu KONU4YeCTBO
KOHMUrypauMoHHbIX N30MepoB yaBau-
BaeTCsl, TO, MPUHAB 3d MUHUMANbLHYIO
anbLno3y rNUUEpPUHOBLIA anbaerua U
MUHUMANLHYIO KETO3Yy — 3pUTPynoasy,
Mbl MOXEM MOCTPOUTL Mepapxu4eckyto
CXeMy CTepeoxXMMU4eckoro poacTea
MPUPOAHLIX YrNEBOAOB C yH4ETOM TOrO
¢daKTa, 4To, B OCHOBHOM, OHW OTHOCATCH
kK D-pagy 8 npoekyuax Duwepa.

Cxema 3.1.2
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Cxema 3.1.3

CHZOH
C=0
OH

CH;OH \_

v

CH,OH [D'SDWPV”%a | <|3H20H
=0 C=0
—+—OH HO——
—+—OH —+—OH
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I ] [

C=0 C=0 C=0 C=0
—1+—0H HO—— —+—0OH HO——
~~——OH —1—OH HO—— HO——
—1—CH —+—OH —+—OH ——OH

CHZOH CH,CH CHOH CH,0OH

(Bconsosa)

HdokazaTenn,cTBO CTPOEHUA U CTEPED-
XMMNYECKOro pogcTtea BocbMU D — rek-
CO3 U YeThipex D-neHTo3 H66IN0 OCHOBA-
HO Ha BnecTawmx pabdotax Imuna du-
wepa, 3a KOTopble OH nonyyun Hobenes-
CKYK npeMuio no xumum B 1901 roay.

OTHOCUTENBHO OCOBEHHOCTEN KOHDU-
rypaumin D- u L-papoB MoHOCaxapoB cne-
oyeT OTMeTUThL gpa daxra:

1. O603Ha4eHue D- 1 L- He HaxopaTes BO
B3aUMOCBA3U CO 3HAKOM UX OMNTUHECKOro

Bpaenus (D-rnioko3a umeer (o] ?=+112,2°,
D-¢pykTo3a umeet [o]¥= -63,6°).

2. XuBble QpraH1amel “He y3HAKT" U
“He ymeloT" ycBaunBaTs yrnesoas! L-psaa,
TOrpa Kak CUHTE3UPOBATL OHU UX MOryT
(L-apabuHo3a 4YacTo BCTpevaeTcH B pac-
TeHusax). CBOVCTBO MHEPTHOCTU pepmeH-
TOB K L -caxapam npupoaa 4acto UCnons-
3yeT ANna NOCTPOEHUA CNOXHbLIX YCTONYN-
BblX MONEKyNApHbLIX cucteMm (aHTnduo-
TUKOB, HANPUMeD).

3.2. CBOMCTBA U CTPYKTYpPa MOHOCaxapuaoB

Cneunduka xuMU4ecKUX CBONCTB Yr-
NeBOAOB 3aK/KUAETCA YXKe B TOM, 4YTO He
UMeEeT CMbICNa pacCMaTpuBaTb OTAENb-
HO peaxuuu, obycnoBnNeHHble TONbLKO
CrUPTOBLIMU DYHKLMAMU UNU TONMLKO Kap-
BoHMNbHBLIMU. Tpexae BCero, Mbi NO3Ha-
KOMUMCH € TEMU KX CBOWCTBAMU, KOTO-
pble 06yCcnoBNeHbl B3aUMHbLIM BANAHUEM
aTUX QYHKUWIA, NOCKONbLKY pe3ynbTaToMm
UX B3AUMHOCO BIUAHUA ABNAKTCA CY-
LleCTBEeHHble CTPYKTYPHbLIE M3MEHeHUn

W NoABNEHME HOBbIX XUMUYE CKUX CBOWCTB
MONeKyn MOHOCaxapuaos.

Mockonbky KapBOHUNbLHbLIE FpynMbl
06nanalT APKO BbipaXeHHOW cnocobHOoC-
Tbi0 K MPUCOEAMHEHUIO HYKNEeOPUNEHbIX
peareHTOB (MOXHO OAHO3HAYHO Ha3BaThb
3T peakuuid CaMbiM XdpakTepHbliM UX
CBOWCTBOM), & B MONeKynax caxapos npu-
CYTCTBYIOT 3TWU HykneobUNbHLIE rPynmbl
(cnmpToBble dyHKUMK) B KonudecTse, 60-
nee 4yemM OOCTATOYHOM, TO eCTECTBEHHO
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Cxema 3.2.1
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D-rnioko3a D-pubosza D-dpykTO3a
(D-rnrokonupaHo3sa) (D-pubodpypaHrosa) (D-dpykTOodhyparosa)

0OXMOaTh OT HUX OCYLUECTBNEHUS 3TOU
peaxkuun BHYTPUMOSEKYNAPHLIM BapuaH-
ToM. U onHa ocyuiectBnaerca. OcraeTca
TONLKO BLIACHUTL, KAKOA UMEHHO ruapokK-
CUN OCYyLWEeCTBNREeT 3TOT NPOUECC U Ka-
KOB pe3ynbTar 370ro npouecca Cornac-
HO MPOCTPAHGTBEHHOMY CTPOEHWK MOHO-
caxapuaHo Monekynel, Haubonee 6na-
FONPUATHLI AN HYKNeOohUNbHON aTaku
rMAPOKCUNLHLIE rPyMnbl NPU yrnepodax
C4, C® 1 C8, ecnu Mbl 32 OCHOBY BO3bMEM
aneporexcosy; C*u C® — ecnu 3a ocHOBY
BO3bMEM anbAoneHTo3y. BTopon ¢gakTop,
BNUAKWMUA Ha BuIBOP rMapoOKCUNLHON
rpynnbl ANA 3TON peakuum — 9TO YCTOW-
YNBOCTb 0Bpa3ylwerocs UMKIUYECKoro
nonyauertans: o6pasoBaHne Manblx UWK-
NOB (4eThIPEXYNEHHbIX, HANPUMEP) 3HEP-
reTU4ecku HeBbLIrOOHO W3-3a Halepos-
CKOro Hanpsxexus, o6pasoBaHue 6onb-
LUNX UMKNOB (CEMUYNEHHbIX, HanNnpuMep)
HEBLIFOAHO NO MPUYMHE TOPCUOHHLIX
nectadbunuanpyiowmx B3aumMoaencTBui.

U3 knaccnyeckon opraHMyeckon Xvmuu
W3BECTHO, YTO MATU- U WECTUYNEHHbIE
UUKNbI, KaK kKapBounknuyeckue, Tak U re-
TEPOUUKINYECKNE, TEPMOOUHAMUYECKU
Hanbonee nNpeanoOYTUTENLHSLI.
CnenCcTBUEM ITUX OCHOBHLIX HaxKTopos
ABNAETCA MpeumyLLecTBeHHoe oBpasoBa-
HWe LWeCTUYNEHHOro UMKIMYECKOro nony-
auerans B cNy4ae rniokossl {1 apyrux anb-
0OorexKcos), MATUYNEHHOrO UWKINYECKOro
nonyayerans B cnydae puboassl (U gpyrux
anbAaonNeHTo3), NATUYNEHHOMO UMKNUYECKO-
ro nonyauetans B cnydae GpykTosw! (U
APYrux KeTorekco3s). B HoOMeHknaType co-
eAMHEHWIA 3TO OTpaxXaKT BBEOEHMEM Ha-
3BaHMA COOTBETCTBYIOWErO0 KUCNOPOAHO-
ro reTepourkna B Ka4ecTBE KOPHEBOro
GNoBa — nupaHo3a u ¢dypaHosa. Ho Hano
elle pa3 noYepKHyTh, YTO Takoe GopMu-
poBaHUWe UMKNUYeckux HOpM ABNAETCH
npenMyuecTeerHbIM: 06pa3oBaHune dypa-
HO3 B CNy4yae anbOorekco3 W nuUpaHos B
CNydae anbA0orneHTO3 TAKKe He UCKMKYEHO.
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Cxema 3.2.2
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CornacHo npegnoxeHuiy Xeyopca,
dopMynel BCEX UMKNOB NpeacTasnaT
CXeMaTuyeck NNoCKUMuK, 410 yoobHo ana
NpeAcTaBneHUa B3aMMHOIo pacrnonoxe-
HUA MMOPOKCUNBHLIX FPYNM, a8 AnA NaTu-
YNEeHHLIX LIMKNOB 39T0 BRU3KO K UCTUHE

Mpyu asHanuae LMKNUYECKUX CTPYKTYP
MOHOCAXapuaoB NepBoe, YTO Mbl MOXEM
OTMETUTL — 9TO UCYE3HOBeHUe Kapbo-
HUNBHOW YHKUNM N NoABNEHUE HOBOM
rMApOKCUNbHOW dyHkunu npu C' (Hasbl-
BAEMOI nonyaueTtansHo sooduie unu
MMUKO3UAHON, MPUMERUTENBHO K YINEBO-
JaM) 1, COOTBETCTBEHHO, HOBOIO acUM-
METPUYECKOro LEeHTPa NMpu aTOM Xe yr-
nepooHoM atome Tak BOT, B CUANY nna-
HAPHOCTU KapBOHUNLHOWN FPYMMbI, NPUCO-
edUHEHWE peareHTa K HEW BO3MOXHO C
06enx CTOPOH MNOCKOCTWU, PEe3ynLTaToM
Yyero ABNAETCA Napa UUMKAUYECKUX U30-
MepoB (QMacTepeomMepoB), Ha3biBAEMbIX
a- U B-popmamun (- U f-aHomepamu)
A BO-BTOpPbLIX, BO3HMKAET BOMPOC, YTO Xe
ABIETCA UCTUHOWM AN MOHOCAaxapuaos
B CTPYKTYPHOM ntnave? MuoroyncnesHsl-
MW NUOHEPcKumU pabotamu B Hadane
ABaaUaToro CToneTus, OCHOBAHHLIMU HA

BUPTYO3HbLIX XUMUYECKUX NPEeBPALLEHUAX,
a Takxe COBpeMEHHbIMU UCcnefoBaHng-
MU, B BonbLLEN CTEeneHn UCNONL3YIOLLIN-
Mu dusndeckmne metopol (MK-, AMP-,
macc-cnektpockonus, PCA) nokasao,
4TO B PACTBOPAX CYLLECTBYET AMHAMU4eC-
Koe paBHOBECUE MexXLy BCeMu Tpems
¢dbopmamu, a B KpUcTtanne — ToNbKO LunK-
nuyeckune Gopmebl {a- unu -) B 3aBucCK-
MOCTUW OT NpUpPOoAabl yrNnesoaa U yCnoBuiA
Kpuctannusauuu OuHammnyeckoe paBHo-
BECHOE COCTOAHME MOHOCAXapuaoB Ha-
3bIBAIOT KONbYATO-UENHON TayTOMEpue.
CooTHoweHne mexay pasnuyHbimu ¢op-
MaMu TayTOMEPHO CMeCu B pacTBope
BeCbMA TPYAHO onpeAensemo, TaK Kak
OHO B CYLLECTBEHHOW CTEeneHu 3aBUCUT
OT NPUPOALI MOHOCAXApPUAa U 0T cpeasb!.

[ NOKO3a, KOHEYHO Xe, n3ydyeHa nydy-
e BCex No BCEM acnekTam. Tak, Ana Hee
BLIN0 YCTAaHOBNEHO, HTO NPU KpucTannu-
3auuu 13 Bodbl UNKU U3 cnvpTa obBpasy-
IOTCA KpUCTannel YucTo o.-D-rnokonupa-
HO3bl, @ MPU KPUCTannu3aumm 13 nupuam-
Ha — Tonsko [-D-rnokonupanosa. B soa-
HoM pacTesope D-rnwkosa cyuwectsyeT B
BUAE CMEecU o- U -Hopm B COOTHOLLEHUM
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36'64, T.e. BCe-Takn nNpeanovyTuTensHee
ABNSETCA B~CTPYKTYPA rNIOKO3bl ALUKAN-
yeckana ¢popma rnko3sbl 8 pacTBope npu-
CYTCTBYET B CTONb HE3HAYUTENbLHbIX KO-
nnMyecTBax, 4To He perucTpupyercs du-
3U4YeckUMU MeTofaMn (T.e. MeHee OfHOo-
ro npoLeHTa), Ho oHa 6e3ycnoBHO eCTb,
nB0 He Bbin Bbl BOIMOXEH TayTOMEPHbIN
nepexoa Mexay o- U f-dopmamu. Yka-
3aHHOE BhLILLE paBHOBECKE YCTaHaBNMBa-
eTCs NpU pacTBOPEHUU YyucTon a.-D-rao-
KO3bl B BOAE Yepea 24 yaca. Kpome Toro,
TONBLKO OHA — auuknuyeckas dopma rnio-
KO3bl — JaeT YeTkue peakuuu anbaerna-
HOW rpynnbl. B CTONbL X€& He3Ha4YuTenb-
HblX KOHLEHTpAaLMAX B pacTBOpPE NPUCYT-
CTBYIOT U pypaHO3HbIEe (OPMbl MIOKO3bI.

K nHactoswemMy MOMEHTY yCTaHoBne-
HO, 4YTO npeobnagarowein GopmMmon n Ana
anbLAoreKkco3s, U Ana anbAonNeHTo3, ABNA-
eTca Hanbonee TepMoaMHAMUYECKU Bbl-
roAHas nupaHo3Hasi. TONbKO B HECKONb-
KMX CAy4yaax B pacTBopax MoHOocaxapu-
008 ¢ypaHo3Han dopma 3adukcuposa-
Ha B 3Ha4YuUTenbHbLIX KONU4yecTBax (Ha
yposHe =30%): ana pubOo3bl, anbTPO3skl,
MoA03kl U Tano3wl. Kpome Toro, cheayer
OTMETUThL, 4YTO MHOrAa (MOXHO CKa3aThb,
B UCKNTKOYUTENLHBLIX CNYyYanx) anbaorekco-
3a MoxeT 00pa3oBaTh M CEMUYNEHHDLIN
{UKN B3aMMOAENCTBMEM ruapoKcMna nNpu
Cé ¢ anbaeruaHoi eyHkumen. Takywo dop-
My, Ha3blBaemyi cenrtaHosa, obpaasyeT
TeTpaMeTUnrnkKo3a.

CH,

OCH
OCH;

__o. OH

OCH3

OCH;

Heckonbko vHavye obcTOUT A€eno ¢ Ta-
KUM TUMUYHLIM MOHOCAaxapWUaoM KeTo3-
HOW CTPYKTYpbl, KaK ¢pykTosa. N3 asyx
BO3MOXHOCTEN 06pa3oBaHUA LUKNNYEC-
KO HOpMBb! (NUPAaHO3HOM U HypaHO3HON),
oHa peanuayet 06e. B BogHOM pacTeope
¢GpyKTO3a CcYyUeCcTBYET B BUAE CMECU Ta-
YyTOMEpPOB, B KOTOPOW COAEPXUTCA A0
15% (-dypaHO3HOW POpMb!, 3HAYUTENL-
Hble KONnU4YecTBa auuknu4eckux GopmMm, HO
B OCHOBHOM, MUPAHO3UTHLIA TayToOMep.
B xpucrtannuyieckom coCcTOAHUKM U3BECT-
Ha TONbKO (-D-dpykTonupaHosa (cxema
3.2.3). Cneayer OTMETUTL, 3aberaa He-
CKONbLKO BNepea, 4To ee NpUpoaHsIe Npo-
N3BOAHbLIE MO NOAyaLeTanbHOMY MaapOK-
cuny Bcerpa UMeloT GpypaHo3HYIKO CTpyK-
TYpYy.

N3 anbaoneHTo3 cnefyeTr BulAenuTb
pubo3y, Kak Hanbonee pacnpoCTpaHeH-
HbIll MOHOCaxapua (B BUAE NMPOU3BOAHbIX,
KOHEYHOQ) C NATLI aToOMaMu yrnepoja
B BOAHOM pacTBope oHa NpeacTasnneT
coO0WN cMecCh BCeX YeThlipex LMKIUYEeCKNX

TAYTOMEPOB, U3 KOTOPLIX NPeanoYTUTENb-
HbIMWU ABRAIOTCA NUPaHO3HbIE GOPMbI, HO
¢dypaHo3HbIEe GOpMbl Takke 3HaAYUTENb-
Hbl HopManeHaa kpuctannuyeckan dop-
Ma pudo3bl — -D-pubonupaHo3a, a Ans
NPOU3BOAHLIX XxapakTepHa B-D-pubody-
PaHO3Han cTPYKTypa.

BepHeMca K rnoko3e, OTBNEKWUCH OT
NPoekUUOoHHbIX dpopmyn Puwepa n Xey-
opca, U npoaHanu3nupyem ee npocTpaH-
CTBEHHYIKO CTPYKTYPY, TaK CKa3aThk, B OKOH-
YaTensHOM BapuaHTe. lTockonbky Bce
leCTUYNEHHbIE LIMKNLl, BKNKQYas retepo-
aTOMHbIE, NPeaAnoYTUTENLHO CYLLLECTBYIOT
B ¢popMe Kpecna, Tak xe n3obpasum u
rnoKo3y, B Takom cny4ae, B-rnokonupa-
HO3a okaxeTca TepMoauHaMU4YeckU
MPeanoYTUTENBHOK U N0 CTEpEOXMUYEC-
KOMY PaCrnoNOXeHU0 BCEX 3aMecTuTeNein
LLMKNA — OHM PACMONOXEHLI 3KBATOPUANb-
HO. B CBA3W C 9TUM, CTAHOBUTCA MOHAT-
HbIM NpeanoYTeHre, otaaHHoe Mpupoaoin
B-bopme rnioko3sl NpU NOCTPOEHUU Pa3-
NWYHBLIX BUONOrHecKUx CTPYKTYP, KOTOpbLIE,
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Cxema 3.2.5
CH,OH O ’ CH,OH O
HO ' g HO— A\
OH |
H OH l H OH OH
p-D-rarokonupanosa o-D-rinokonupanosa

B NepByd o4vyepenn, TpedywT crabunb-
HOCTU.

a-Popma rnkonMpaHo3sLl 0TIMYaeT-
CA akCuanbHbIM NONOXEHUEM MMUKO3NUIL-
HOMo rmgpokcuna. PaxTopos, onpenens-
IOLIMX OTHOCUTENLHYKD CTabUNBLHOCTDL
o.-u3oMepa (4acTo Ha3biBaeMyl aHo-
MepHbIM 3G PEKTOM), HECKONLKO, HO OC-
HOBHbIM, O4EBUAHO, ABnNAeTCcA cTadbunu-
3upylolulee B3auUMOLENCTBUe Henoge-
NEeHHOW 3NeKTPOHHOW Napbl dHZOUUKNU-
Yyeckoro kucnopoga U csobopHon opbura-
am ceasn C'-OH (n + o* C-0OH), koTopoe

MaKCUMansHO UMEHHO B 3TOW KOHUry-
pauum Monekynsl. AHOMepHbIA 3ddeKT,
OBHapyXeHHbLIN U U3YYEHHbIN HA Mone-
Kyne rmoKo3bl, 0Kaszancsi 4oBONLHO 0O-
WM ABNEHUEM HE TONLKO B XUMUKL yr-
NEeBOAOB, HO U B XUMUU UUKNUYECKUX
nonyaueranei soobuie, ogHako ceBoe
Ha4ano oH 6epeT 13 NPUPOIHON XUMUK —
M3 XUMUKW YrNeBoaOB..

Takum o6pasoM, MCNONL3YA KPEecno-
BUAHOE N30BpaAXEHNE MONEKYN aNbL0MNU-
PaHo3, Mbl YBUOMM, 4YTC NPU nepexone
OT MMKONMMPAH03bl KO BC:3M/ 0cTan! HoMy

Cxema 3.2.6
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Cxema 3.2.7
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psfy anborekcos, rmgpoKCunbHbie QyHK-
WU NepUogudeckn MeHsIioT cBoe Nono-
XEeHWe C 9KBaTOpManbLHOro Ha akcuanb-
HOEe, 33 UCKNKYeHUeM rpynnupoBkU
-CH,OH — oHa Bcerpa aksaTopuanbHa.
Tonbko D-nopo3a uMeeT akcuanbHoOe
nonoxenne ~CH,OH rpynnbl B Tepmoaun-
HaMU4ecky Hambonee cTabBUnbHOM KOH-
dopMaLun, TaKk Kak octanbHble ee —OH
GYHKLUMU NPY 3TOM pacronOxeHbl 3KBa-
TOpUanbHO.

Tak kak ppyKTo3aa TaKKe MeeT CKNOH-
HOCTb K 06pa3oBaHuio NUpano3Hon Gop-
Mbl, TO NONE3HO PAaCCMOTPETL U ee Npo-
CTPAHCTBEHHYIO CTPYKTYPY. YCTaHOBNEHO,
YTO U3 ABYX KPECROBUAOHbLIX KOHMOpPMe-
POB peanudyeTcs TOT, B KOTOPOM Hanbo-
nee Taxenas rpynna (-CH,OH) 3anuma-
eT 3KBaToOpuanbHOe NonoxXeHwe nNpu
pPaBHOM COOTHOWEHWUU 3KBATOPUANbHbLIX
N akCUanbHbLIX rMAPOKCU-DYHKUUA (cxe-
Mma 3.2.7).

3.3. Xumuueckue CBOMCTBA MOHOCaxXxapuaoB

XumMu4eckme CBOWCTBA MoHOcaxapwu-
JOB, KaK W apyrux 6UdyHKLNOHANbHbIX
coegMHeHuin, MoryT 6biTh paaaeneHsl Ha
TPW rpynnbt: 3TO CBOWCTBA COMPTOB, Kap-
BOHUNBLHBLIX COeAUHEHUI, U CneundpUuyec-
Kue peaxkuumn, oBs3aHHble B3aUMHOMY
BAUAHUWIO U B3AUMHOMY y42CTUIO CIUPTO-
BbIX U KAPBOHWNLHBLIX MYHKLWA.

M3 TUNUYHbLIX CNUPTOBLIX CBOMACTB
MOHOGaxapuaos cnenyet OTMETUTh, B
Nepeyld ovepedb, peakumMyu atepuduka-
LMW PA3RUYHOro TUNa, Beayuime K obpa-
30BaHUI0 CNOXHbIX 3¢hUPoB KapOOoHOBbLIX
XUCNOT, CNOXHbIX 3PUPOB MUHEPAaNbHbIX
KMCNOT, NPOCTbLIX ankunoBbix 3GUPOB
(cxema 3.3.1). Tak kak B Monekyne niobo-
ro MOHOCaxapuaa CoOAepXUTC HECKONb-
KO CMUPTOBLIX MPYMM, TO O4EBUAHO, YTO B
noboM cnyyae 9TU peakuum MOryT UMeTh
PA3nUYHYIO CTeneHb KPaTHOCTU, T.e. MO-
YT ObiTb NOAyYeHbl, B 3aBUCUMOCTU OT
aKTUBHOCTU peareHTa, MOHOI(MUPLE, AU-
3dunpol, Tpuadpupsl n T.4. Mpn aToMm
HE NOAHOCTLID 3TEPUPULMPOBAHHLIE MO-
Hocaxapa 6yayT npencTaBnedHbl eLwe

v HaBopOM perno-mnaomepos. Takum ob-
pPa30M, B OfHOW TONbLKO peakuun oxuaae-
MOe MHOoroofpaavie nony4aemMsoix 3hUpos
bonee 4YeM AOCTATOYHO.

Peakuuu KapOoOHUNBLHLIX rpynn Mo-
HOCaxapwaos Bcerna MOryT nposBuTLECS,
TaK KaK B pacTBOpe MoHOcaxapuaa scer-
A3 VMMeeTCs auuKnuyeckuin taytoMep,
BCerfa MMeeTcsl XOTb B KakWX-TO KONW-
4yecTBax W Toraa, He3aBMCUMO OT KORU-
YyecTBa 3TOW (hOpPMbI, NPOLECC TayTOMe-
pun o6ecneynsaeT NONHOE NPOXOXAeHWe
peakuun no KapBoHuUnbHOW rpynne, T.e.
Tak, kaKk ByaTo BCe BELLECTBO B pacTBO-
pe MMeno HEeWWKNUYECKYH CTPYKTYPY.
B nepByio ouepenb, 3necb cneayeT OT-
MeTUTb Pa3nuyHble peakLUn HyKneo-
PpUNLHOro NpUcoeaHeHNa, OKUCNUTEN -
HO-BOCCTAHOBUTENbHbLIE Peakuun, peak-
LMK a30-MEeTUHOBOW KoHaeHcauun (cxe-
ma 3.3.2).

Peakuwn okucneHus Hanbonee niobo-
MbITHBI TEM, YTO MOIMyT 6bITh peann3oBaHsbl
Nno TPeM HanpasneHysm (He cuuTast MHOro-
CTaAUNHOE U eCTPYKTUBHOE OKMCNEHWE).
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Cxema 3.3.1
CH,OCH,
o)
OCH, OCH,
. CH,O
CH,J c
CH, 0OCOC
CH,OH B, OHg
O CH,CQ0),0
N OH CLeO0 OCOCH; oc
S & CH;COO
OH wf‘"* OCOCH
H,PO-CH,
* . KB/ PATHBIMH CKOOKAMM O
MBI 00 03HAYALM CBAIAAHYIO 0OPO;H,
docdopryro kucnory (ATD + depment) OH
OH
Cxema 3.3.2
CN H\(fdo H\CF$NCM4
H—C—OH — on L on
—+—OH rol
HO—— HCN NH,OH HO—1—
OH § —— ~ ——OH
——OH oo o
—oH CH;0OH ]
CH,OH CHO0H
Ey %l(ar
Br,, H0 HNO;
CHOH / »E COOH
—|on COOH COOH o
HO—— —1—0H —1—0OH OH OH(OR)
—1OH HO—— HO—— OH
——©OH ——OH ——OH OH
1 rKOKYPOHORBAS
CH20H —T©OH OH Kucsora
copbuT CH,OH COOH
FAKKOHOBAA rnKKaposas

KHUCNOTa KUcnata




Yeneaodst

Cxema 3.3.3
CH,OH
CHyOH CH,OH o Z
O [Bry] O O
Nee— . O
OH OH OU 0 —— OH
OH OH OH
OH OH OH

Hanbonee markoe okucneHue no anbae-
rMMAHOW rpyrine NpuBOAWT K MUKOHOBbIM
Kucnotam, oKucneHue HeMHoro 6onee
GHEPru4yHoEe — MNepeBoOAUT CrUPTOBYID
rpynny B KapBoKCUNbHYKD (rnukapoBbie
KMcnoTel). KoHueBaa cnupToBas rpynna
(NepBu4Haa) MOXET BbiTb OKUCNEHa 00
kapbOKCcUNpHOW (He aaTparusBan anbae-
MMAHOW rpynnbel) Npy YCNoBUYK 3aWUTLI
nocnenHen, T.e. B YCNOBWSAX XXeCTKOW CcTa-
Bunuaaumny LMKNUYECKon GopMel Mone-
Kynbl (HanpuMmep, atepudukaumein nony-
auetansHoro rugpokcuna). Mpu pencreumn
HekoTopslx okucnurenen (Cl,, Br,), uuk-
nuyeckaa ¢opma anbforekcosd OKuc-
NAETCH HEenoCcpelCTBEHHO Mo nonyaue-
TansHOMY ruAPOKCUNy ¢ obpasoBaHUEM

8-NaxTroHoB, KOTOpLIE 0BLIYHO Neperpyri-
NUPOBLIBAKITCA B Bonee crabunbHule y-
NAaKTOHbl (cxema 3.3.3).
Cneundmyeckue cROACTBA MOHO-
caxapuaoB. Hanuyue B Monekyne yrne-
BOAOB CMAUPTOBLIX MAPOKCKNOB OTKPLIBAET
BO3MOXHOCTb OfJHOBPEMEHHOro y4actuig B
peaKuy HECKONBKUX 13 HUX (0BblyHO OBYX).
TunvyHas peakuua mMoHocaxapuioB C Kap-
BOHWNEHBIMU pPearedTamu (auetansperng,
BeHaankaernd, aueToH) npuBoauT K obpa-
30BaHUIO UMKINNYECKWIX alleTanen (ketanen),
CTRYKTYPa KOTOPbLIX ONpeagnaeTcs B3alMHbIM
NPOCTPaHCTBEHHLIM pacronoXeHueM ra-
POKCUNBHLIX FPynmn: 0B6IYHO B TaKUX peakuy-
AX y4acTByeT rnapa Uc-pacnonoXeHHbIX ra-
POKCU-hYHKUMIA (puc. 3.3.4).

Cxema 3.3.4

CH,OH
o 0
CHy C__/_._.!_—-O OH
CH3/
OH

3,4-keranb-D-ranakTo3sl

4,6-atetans-D-raroko3sbl

Tak kak MoHOcaxapa B pacTBope
0BbIYHO NPEenCcTaBREeHbl CMECHID HECKO b=
KX TayToOMepOB, TO rpu B3anMOOENCT-
BUU UX C KapBOHUNbHBIM COEANHEHUEM
BOAMOXHO 0BpasoBaHue UKMKNUYECKUX
NPOU3BOAHLIX HETUMUYHBIX GOPM, MNpu-
CYTCTBYIOLLUX B HE3HAYUTENbHbLIX KONUYe-
cTBax, Ho, no psaay daxkrtopcs 6Gnaro-
MPUATHLIX ANA peakuuiA Takoro Tuna (cxe-
Ma 3.3.5).

CoOnuxeHure B NpoCTpaHCTBE ABYX rna-
POKCWNBHLIX FPynn MOHOcaxapupoB MO-
XET, B YCNOBUAX, COOTBETCTBYIOUWMX 06~
pa3oBaHUIo NMpPocTeiX a¢UpoB (Harpeea-
HUE B KUCNOW cpeng), peannuaoBatbca B
Takon peakuuu BHYTPUMONEKYNAPHO.
[TpoayKThl peakumin UMernT BULINKANYECKYHD
CTPYKTYPY ¥ Ha3bIBAKOTCA aHrMgpocaxapa-
mMu. MopobHas peakuua aphekTUBHO Npo-
XOAUT B MONEKyne nofo3sl, TaKk Kak B ee
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Cxema 3.3.5

CHa

CHe
O

o

Q

CHa
OA<

CHa

13 D-rnioko3asl

13 L-apabuHo3bl

NUPaHO3HON hopMe OAuH U3 KoHpopMaL-
OHHbIX MepexoaoB cbnuxaeT ruapoKcUnsI
npu C' n C¢&, Toraa kak Bce ocTanbHbIe Npu-
0BpeTainT 3HepreTu4yeckn BuLiIrgagHoe 3KBa-
TOPUanbHoe nonoxeHuwe. AHruapocaxapa,

nony4YyeHHsIe B3auMOaEACTBUEM PeaKUMOH-
HbIX UeHTpoB npu C' n C* (00LIMHO 3TO CUH-
TETUMECKUIA MYTh), UMEIOT CTPYKTYPY, B KO-
TOPOW 3admKcnpoBana ¢hopma Noakn Wec-
TUYNEHHOrO UWKNA NUPaHoasbt (puc. 3.3.6).

Cxema 3.3.6

O
CHZ/
]
OH
HO OH

1,6-aHrUIPOH 0032

0O
CH,OH
O
HO |

OH
|,4-aurugpormoko3a

Crneuudunueckon peakumein MoHoca-
XapwuaoB MOXHO CHUTaTbh U OKUCNIEHUE UX
peareHTamMu, AeWCTBYIOWWMN Ha napy
BUUMHANBHBLIX FTMAPOKCUNEHLIX FPYMNM,
NpeanoYTUTENLEHO UMEIOWUX LNC-KOHGpN-
rypaumio. OKucneHme BuifoNHaeTca noa-
HOW KUCNOTOM WUNK TETPAaUETaTOM CBUHUA

M NPOTEKAaeT Yepes3 fPOoOMEeXYTOoUYHbIA
UMKAMYECKUA Onadunp c nocnenyrouwmm
pacuennerdmemM yrnepoa-yrnepoagHon
CBA3UN umknnyeckoro ¢parmenTa. B ceoe
BPEMA, peakuna ceirpana pewamuwee
3Ha4YeHue nNpu uccnefoBaHUn cTpPOEHUA
MOHOcaxapoB (puc. 3.3.7).

Cxema 3.3.7
R
R N H—O
CH—oH  HslOg Jg R—CH=0
2H,0 l (OH)Z*‘_ H3JO,
CH—OH ~—* R'—CH=0
e CH—O
R e

HO Tak kak 0BbIYHO yrneBoaHaa Mo-
nekyna nmeet 6onee, yeM ABa rmapok-
cuna, TO BapuaHTOB AECTPYKTUBHOrQ
FANKONHEHOrQ OKUCAEHUA HECKONBKO,

W MpOoU 3CcC nNpoTeKaeT 4acTo nocraguia-
HO K AC ZTATOYHO rnyboKo: HanpuMep, Tak,
Kak 9Ty uMeeT MecTo B cnyyae D-rnioko-
3bl (cxema 3.3.8).
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Cxema 3.3.8
CH-OH
0 o CH-OH
OH 3NaJOy O\ + 2HCOOH —»
OH —_ > CH CHO
OH
OH
(|3H20H 2NaJOy
H,0O CH—OH + HCOOH —» CH,O + 2HCOOH
NaJO4 |
CH=0

Mop aeicTBUEM OCHOBAHMMA U KMUC-
AOT MOHOCaxapa (KakK anbA03bl, TakK 1 Ke-
T03bl) MpeTeprneBalnT M3oMEepU3aynio 1
ferpajaumio B 3aBUCUMOCTH OT YCAIOBUM.

B MArKux wenoyHbix ycnoBuax obwbly-
HO MeeT MecTO afimMepusauna, T.e. 13-
MEeHeHne KOHdUrypaumm yraepoaHoro
atomMa B 2-r100XEeHNN K KapBboHUNbHON
rpynne, a Takxe nu3oMmepusayua tuna
anbAo3a = Kerosa. Tak, nNpu BbIOEpXu-
8aHMM D-raloKD3bl B TEYEHUU HECKONb-
kx aHel B 0,01 M pactsope rugpooku-
CA HaTpua 0OBpa3yeTcHa CMecCh, codepxallan

28% D-dpykT03nt, 3% D-MaHHO3bI U UC-
xogHyo D-raokoly. Ob6a naomepusaum-
OHHbIX fipoUecca NpoTeKakwT Yepes 06-
WM MHTEpMEONAT, ABAAILNNACA eHOfb-
HOI pOopmOon D-raioKo3bl (a2 MOXHO CKa-
3aTtk, D-$pykKTO3®L!l, B CUny 06paTumoc-
TU peakuyuu), T.e. yKkasaHHas cMech se-
UECTB aABAAETCHA CneacTBnMem KeTo-
eHONbHOW TayTOMEepuu, Karanusupye-
MOl OCHOBaHUeM. 3aMeTuUM, 4YTO peak-
uMa MaeT M3 auukasmvyeckon Gopmbl,
ABNAIOWENCA TakkKe KOMMOHEHTOW Ta-
yTOMEpHOro rnpouecca.

Cxema 3.3.9

i
C=0

HO——

HO——
] —+—OH
H H ——0OH
C=0 C—OH / (;{—201{
——OH (!IZ-OH D-mMaHHO3a

HO—— = |Ho—{—

—+ OH —+—0OH CH,OH
—1—oH ——on \ om0
CH,OH CH,OH HO——
D-rnokoaa —}—0H
—1—0H
CH,OH

D-¢dpykTo3a
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Cxema 3.3.10

i
T fOoH COOH COOH

T 9% caomy, ~ | H HO——CHs HO——CH;0H

0 I S ——
121 + —1OH + e

— OH —OH CH0H CH,OH

CH,OH CH,OH caxapHHOBAsA M30caxapuHOBas
MeTacaxapHHoBada KHCIIOTA KHCIIOTa
KHCIIOTa

B 6onee XecTkux LWenoyHbIX ycnosu-
ax npoxoasT bonee rnybokune neperpyn-
NUPOBKK A0 CaxapUHOBLIX KUCNOT. Ta xe
camasn D-rniokosa npu 0b6padotke 0,15 M
pacTBOPOM MMOPOOKUCU KanbLms npespa-
LWAETCHR B CMECh HECKONbKUX MrMMOpOKCU-
KNCNOT. 3TW peakumm MHOrocTyneHyaThle
K, Kak NpaBnno, Manou CTeneHu cTepeo-
cneunpuyHocTn (cxema 3.3.10).

B kucnoi cpeae moHocaxapa 06bl4HO
Bonee cTabunbHbl, HO MPU HarpeBaHun B
pacTBOpax MUHEpanbHbLIX KNCNOT nNpoTe-
KalT Npoueccht aernapataumvmn, peaynbs-
TATOM KOTOPBLIX ABNSIOTCS NpOU3BOOHbIE
dypaHa. Tak, anpQoneHTo3bl, OTWENNas
Tpu Monekynsl Boabl, 06paayior dypady-
pon, a anbAorekcoanl — S-rugpokcume-
Tundypdypon (cxema 3.3.11).

Cxema 3.3.11

HO OH
e, ° /

CHyOH CH=0
S3HO N\ CHO

HO 0
HO OH
0.0 /
_CH_ CH=0
HOCH OH 30  HOCHp CHO
HO O

XapakrepHslM CBOACTBOM MOHOCaxa-
poB, 0683aHHLIM COBMECTHOMY MpUCYT-
CTBUIO KapOOHUNBHOW N rMAPOKCUNLHON
dYHKUMIA, aBnaeTca peakums obpasosa-
HUR 03a30HOB, 0BpasylWNXCa Npy B3au-
MOJEWUCTBUWU KaK anboad, Tak U KeTos .
peHnnrapasmHoM. OBbIYHaR a30MeTUHOBAs
KoHAeHcauus no KapboHunsHOW rpynne

MOHOCaxapuaa ¢ 0AHOW MONeKynowu ¢e-
HUNrngpa3vHa NnpruBoanT K COOTBETCTBY-
oweMy GeHUnrnapa3oHy, HO XapakTepHo
TO, YTO FPOUECC Ha 3TOM He 3aKaHuMBaeTCA,
a HabriopgaeTca nocnefylWwan peakuus
OKWCIIE 41s GOCedHen rMAPOKCUNBLHON rpyn-
Mbl A0 xapBOHWNBEHOW, HA YTO pacxoayeT-
Cn ellE ogHa monexkyna denHnnrugpasvia,
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Cxema 3.3.12

CH=0 CH=N-NH-Ph
—{—OH ——OH
Ho—l—  PONHNH, o |
—OH —OH PANHNH,  cH=N-NH-Ph CH=N-NH-Ph
—1—OH —1—OH L—0) C=N-NH-Ph
D_rﬁﬁ?a CH,0H HO——  ppNHNH, HO——
—1—oH OH
—1—oH —1—OH
CH=0 CH=N-NH-Ph CH,OH CH,OH
HO—— HO——
HO——  PANHNH, o | PhNHNH,
——OH ——OH
—1—0H —1—0H
CH,0H CH,OH
D-MmaHHO34

a nanee HOBas KapBoHWALHAaA rpynna (no-
noBHO repBOK) KOHAEHCUPYETCH ¢ Tpe-
Ther Monekynon dpeHunnruppasvHa. 06-
pasylmecs B peaynstate buc-dernn-
rmppasoHbl (MNKM 03a30HbI, Kak X 06bIY-
HO Ha3bIBAKOT B XMMUW yrNneBOA0B} x0pO-
WO KPUCTannM3aylTca W NOTOMY 4acTo
Mcnons3yioTca ana naeHTugukaumn mMo-
HOcaxapwunos. Ha 3ape yrneBOAHOW Xu-
MUW 3Ta peakums UcnonL3oBanack Ans
YCTAHOBNEHUA CTPOEHUS OTASNbHLIX MOHO-
caxapuaos U nx B3aumoceasn. K npumepy,

D-rnoko3a u D-maHHO3a 06pa3yioT 0auH
W TOT X€ 03a30H (cxema 3.3.12).
PaccMaTpuBas xumMnieckme ceorcTaa
yrnesonoB, HEBO3MOXHO 0B6ONTU KX pe-
akumun 6poxeHus; dakTuyecku ABNaschb
ouoxumuyeckumu peaxuuami, OHV WP OKO
NCNONBL3YITCH B XMMUYECKON TEXHONOTUU
n 8 naboparopHON rpakTUke (He roeops
YXE O TOM, 4TO 3TO BAXHLIE BHYTPUKNE-
TOYHLIE MPOUECCHl MHOrMX OpraHN3moB).
BOoNbWUWHCTBO yrnesoaoB (HaBepHoe,
naxe Bce) nop pencremem hepMeHTOoB,

Cxema 3.3.13

CHa—?H—COOH
OH

Lactobacillus,

Streptococcus

CH3—CHz—0OH

CH4—CH2;—COOH - Clostridi
+ 4——[CH3—co—cooH oM » CH3—CHy—CH,—COOH
CH;—COOH
Saccharamyces,
Zimmanas CH;—CHs—CH3—CH,0H +
CH;—CO—-CH3 + CHa—Cl:H_CHa
Y

OH
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BHYTPUKNETOYHO, 00pasyldT NMUPOBUHO-
rpafHyio kuenoty u ATP. [lanee, B 3aBu-
CMMOCTU OT NpUpoAbLl MUKpPOOpraHn3ma,
NOCTaBNAKWUEro onpefeneHHslin Habop
depMeHTOoB, NUMPOBUHOrpagHas Kucnora
npeBpawdeTcs B TOT KOHEYHbLIN NpoAyKT,
KOTOPLIA COOTBETCTBYET KATANUTUYECKUM
BO3MOXHOCTAM [AAHHOr0 KOoMMNnekTa aH-
31MOB. Mo npogykTam BpoxXeHns pasnu-
4alwT cneaylowme ero OCHOBHblIE BUALI:
CNUPTOBOE, MONOYHOKUCNO, NPONUOHO-
BOKMCNOe, MacnaHokucnoe. MHorpga oc-
HOBHOW npouecc BpoXeHns MoxXeT Ooc-
NOXHATLCHA HEKOTOPLIMU flapannensHbiMin

MNM nocnenoBaTeNbHBIMU PeakUuUaMN,
0BycnoBNeHHbLIMU BaAPNALUAMUN YCNOBUIA
cpeabl unu depMenTHOro Habopa: Tak,
NPU MacnNsHOKUCNOM BpoXeHnn (Kak oc-
HOBHOM B CNlyyae HeKOTOPbIX BUAOB Dak-
Tepuil) MOXeT peannl3oBaTbCs TaK Ha-
3viBaeMoe aueToH-byTunoBoe Bpoxe-
HUE; cnUPToBOe BpPOXeHne CONpPoOBOX-
[aeTcs YKCYCHOKWUCABLIM, BUHHOKWUCbIM
N rMULUEPUHOBLIM BPOXEHUSAMWU, fPKU
HEeKOTOPbIX BUAAX BPOXEeHUa B 3HAYU-
TeNbHLIX KONUYECTBAx MOryT Hakannm-
BaTbCH NMMOHHAasA, GyMapoBas u sHTap-
Has KNCNoTHl.

3.4. BMOoCUHTETUYECKNE pPeakuum YyrieBoaoe

OAHO 13 BaXHhbIX CBOWCTB MOHOCAXa-
pPOB — 3TO CNOCOBHOCTL K €HOIN3auuu,
obecneymBalOWan Kak Nnpoueceel B3aumo-
npeBpauleHnsd MOHOCAXapoB (cMm. cxemy
3.3.9), Tak 1 paznuyHoie peakummn bmo-
cuHTe3a.

B pasy nocnenHuvx, B NePBYI0 oYyepes,
cneayer OTMeTUThL peakumio dukcaummn an-
okcuaa yrnepoga audocdaroMm pndynosbl

Kak OAuH 13 3T1anoB uukna KanbBuHa.
1,5-gndocdar D-pnbynossl (B TayTOMep-
HOW eHONLHOW GOPME) B NPUCYTCTBUN OC-
HOBaHWUW cTaHoBUTCA C-HykKneodhunom,
KOTOPLIM Nerko npucoenHaeT 3NekTpo-
duneHEI gnokcua yrnepopa. O6pasyio-
WWACH NPOMEXYTOYHEIN PA3BETBNEHHbIN
Cé-caxapu rmaponuTuyYeckKu pacluenns-
eTca Ha ABa ¢parMeHTa rmmuepuHoOBOn

Cxema 3.4.1
1
| +
0=8=0

CHz-0{P) CH,-0€P)

&=0 C—OH  _ CH2—O-®
——0H = I oH —2» ""q —OH
—+—OH —+—OH —=0--H--B
CH,~04P) CH,-0€P) OH

1,5-andocdart-D-pnbynoanl CH,—0 ®

COOH

OH
CH,—O€P)
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Cxema 3.4.2
o B —C—OH CH,OH
—C—COH = =0

cﬁz-o@

CH,-O
1.6-nudocdar-D-ppyrTo3nt

KWCMoTel — TakuMm 00pasomMm, monekyna
YINEKUCNOTbl MOXET CHUTATLCA “YCBOEH-
HOW" (cxema 3.4.1).

Ha cnegyrowem atane 3-¢pocdat rnmn-
LePUHOBOI KMCNOThLl BOCCTaHABAMBAETCH
peareHToM in vivo (NADP-H) no ¢ocea-
Ta rMUUEPUHOBOro ansaerunaa; nocnen-
HWK (ONSITL XE Yepea eHONbHYIO GOoPpMY)
M3OMEPUIYETCA L0 COOTBETCTBYIOULEro
keTOHa — pocdaTa QUrnapoKcuaueToHa.
MNMoka3aHo, 4To U3 pocdaTos MUUEPUHO-
Bara ansaernga n gurudpokcuaueToHa
peakumen KoHaeHcauum (Tuna anegonk-
Halt) oBpaayeTca monekyna andocodarta
PPYKTO3bI: NPU 3TOM AnrnapokcuaueTo-
HOBasi KOMMNOHEHTA BLICTYNAeT B KayecT-
Be Hykneoduna B ¢popMe eHonAT-aHuo-
Ha (cxema 3.4.2).

QueHb NOX0XUMU peakunsamMm nonyya-
lOTCH Apyrue MoHocaxapa (rekcodnt U
NeHTO3bl), a TaKXe pereHepupyeTcsa pu-
6ynasa, HeobxoaumMan Ana NepBUYHHOro
3axgara guokcuga yrnepoga. Kpome ato-
ro Nyt pOTOCUHTETUHECKOU ukcauummn
AVOKCUZA yrnepoa cywecTByloT v He-
KoTOpele Apyrme: Hanpumep, obpasosa-
HWe LLABeNneBOyKCYCHON (KETO-aHTapHO M)
KUCNOTH npucoeguHeHunemM docdara
eHON-MUPOBUHOrpaaHon KMcnoTh (06-
padyloueroca na docdara Bce ToU

FANUEPUHOBOW KNCNOTol — em. paidea 2.1),
NMEKLEro HYKNEOMUNbHLIA UEHTP, No
aToMy yrnepoga yrnekncnotel, 006 anekT-
POPUNBHOM XapakTepe KOTOoporo yxe
roBOpMnochL Buile. B cBo ouepeny,
LIABENEBOYKCYCHAaa KMCNQTa Nerko Boc-
cTaHaBnuBaeTca 00 6NoYHOE KUCNOTHI,
a NocneaHAa Cny>XwWT UCTOYHUKOM WU Nu-
POBUHOrpagHON KUCNOThHI, U hocodarta ee
eHONbHOW hOPMbI (cxema 3.4.3).

K atoi cxeme cnegyer 3aMeTuTh, YTO
BbICBOOOXAAOWMWIACA B X048 KaranuTu-
4ECKOro PaanoxXeHus Anokcug yrnepona
He BolAenaeTca “Hapyxy”, a TyT Xe& uc-
noneL3yerca Anda nocneaylowmx GoTocuH-
TETUYECKUX MpPEeBpalleHun, Hanpumep,
ana obpasosaHna GPyKToakl (cxemsr 3.4.1-
3.4.2), a nupyeartsl {Pocdarbl MMPOBUHO-
rpagHon KUCROTH! 1 e eHona) cCHOBRa BO3-
BpaWanTca Ha HayaneHyio ctaguio 6mo-
CUHTE3a.

OOHUM U3 UHTEPECHENLWNX U BaXHEN-
WinX XMMu4yeckux npeobpasosarHnili anp-
porekcoa gaenqaetcqa peakuua obpaaosa-
H¥A ackOPBMHOBOW KMCNoTwl (BuTammnHa C).
Mpouecc peanuayerca in vivo na D-raio-
K03bl M D-ranakTo3sbl (BO3MOXHO, 1 U3 D-
MaHHO3blI), @ B NPOMbIWNEHHOCTAU €e o-
nyyaiot ua D-rniokoasl. BaxHo oTMeTUTs,
4TO npupoaHaa ackopbuHoeaa kucnoTta
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Cxema 3.4.3
SN
COOH
CH,0H CH, 0=C=0 |
-0 — ¢ 04P) L =1 4 mpo
' i (lj:O 3 4
COOH
COOH COOH
MIABCIICBOYKCYCHAA
KHCIIOTa
0
I NADP-H
CH;—C—COOH

+ CO, + NADP + H NADP
?H

HOOC—CH,—CH—COOH

L-a0104Has
CH,=CH-COOH KHCIIOTA
L : ATP
+ CO, + ADP
Cxema 3.4.4
CHhO
CHIG@ OH CHZ(@ OH @
0
OH _— ol
CHO0H
OH
OH ofr
D-rmoko3a-6-P D-¢pykTO3a-6-P D-MaHH03a-6-P
CH OH
0
CH:0H o1 -— CHzOHoH
O OH 0@
OH
L-ranaktoza -m.uamoaa-l P D-mannosa-1-P
1101
COOH HHOH CH0H
00— oH ol oH
BO—— OH
OH OH
CHOH L-Tanakrono- L-ackop6unoBad

L-Tanaktonosaa -J1aKTol KHCT0Ta
KHe1o0Ta
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uMeeT L-koHdurypaumio. YcTtaHoBReHo,
YTO Npouecc ee 06pasoBaHug umeeT 064-
3arenbHble ctagun: okucneHue npu C',
C? npn C?, anuMepu3auns Unm poacTBeH-
Hblid npoyecc npu C°, nakToHU3aL A MexX-
ay C' v C*. B KakoM nopagke atn peakuuu

OCYLUECTBNAKTCH, HE BCerga MOXHO cKa-
3aTb OAHO3HaYyHO, XOTH 6bl NOTOMY, 4YTO
3TU NPOLECCH HECKONLKO Pasfn4aoTes
Yy XUBOTHLIX N Yy pacTeHuih. Hanbonee
[0Ka3aHa K HacTosuleMy BpeMeHu cne-
ayowan (cxema 3.4.4).

3.5. Mpou3sroagHble MOHOCaAXapoR

K npon3sogHbiM MOHOCaxapugos OT-
HOCATCH COeOWUHEHUs, UMelwmne MOHO-
caxapuaHylo OCHOBY, HO copgepXxawue
BMECTO OOHOW UnK HecKOAbKUX rMapokK-
cn-yHKUMA Kakne-nnbo gpyrue GyHKum-
OHanbHbIE rPynNnbl {B TOM yucne, n BOOO-
pog). Beugy 60nbIOro ux pasHoobpa-
318 U LUMPOKOr o pacnpocTpaHeHus B Npu-
poge, UMeeT CMbIch pa3genuTb NPons-
BOOHbIE MOHOCAaxXapOoB Ha gBe noarpyn-
nbl: APOU3BOAHbLIE N0 BCEM CMNUPTOBLIM
rpynnam u npomn3BoaHble no nonyauye-
TanbHOMY rnapokcuny. llocnegHune B cuny
CcBOei crneynduUYHOCTU HA3LIBAKOT 21uKo-
sudamu N BbIOERSAKOT B 0CcOByK rpynfy,
KOTOPYIO Mbl NpOaHanM3Mpyem no3xe.

Bce npon3asogHbie MOHOCaxapwuaos, B
KOTOPbIX CAMPTOBAaA rpynna 3aMetteHa Ha
nIBYIO JPYryo, NOnyYaT NPUCTaBKy des-
okcu-, Janee HasblBalT 3amMelllaiouyio
GyHKUMIO (aTOM BOOOPOAA B 3TOM Cy-
yae He Ha3lblBaeTcH).

Utak, peaokcucaxapa — 370 MOHO-
caxapubl, B KOTOPbLIX 0gHa unu Bonee
CNUPTOBLIX (Y HKL MW BOCCTAHOBAEHLI 0
yrneeogopoaHoii. B npupoge wupoko
pacnpocTtpaHeHa 2-0e3okcu-pubosa B
BUAe nPOU3BOAHbLIX, C KOTOPbIMUA Mbl
BCTRETMMCYH B nochedylowmnx pasgenax.
B pacteHuax yacrTo BCcTpeyawTcs MOHO-
caxapa c TepMUHanbHON e30KCU-rpyn-
non: HanpuMep, L-pamHo3a (6-ge3okcu-
L-maHHO33), L-dyko3a (6-gesokcn-L-ra-
naktosa), D-gurutokcosa. MHOrue MoHo-
U Ou-gesokcucaxapa BXOOAT B COCTAaB
aHTUBNOTUKOB (cxema 3.5.1).

AMUHOCaxapa pegko BcTpeyarlTesa B
cBOBOOHOM BUAE, 0ObIYHO OHW BXOOSAT KaK
MOHOMEepPHbIE 3BEHbLA B UEN0YKN pa3nny-
HbIX NnofaMcaxapugos. HO Tak Kak B cBd-
3aHHOM Buae OHW pacnpOCTpaHeHkl
LW POKO U, MOXHO CKa3aTtb, QyHOaMeHTa b=
HO, Mbl 3TU 3BeHbs1 KaK Bbl B U30NUMPOBAHHOM
BUE W paccMOoTpuM. BaxkHeAlmmun n3 Hux

Cxema 3.5.1
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Cxema 3.5.2

CHhOH

oH OH
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R=H — 2-amuHo-2-ge3okcu-D-rnoko3a

R=COCH, — 2-auetamungo-2-ae3okcu-
D-rniokonnpaHosa

CH;OH
OH
OH

OH
NHR

5-amunHo-5-ge3okcn-D-rnoko3a
(aHTUOBNOTUK-HONN PUMULIMH)

ABNAOTCH 2-aMUHONPOU3BOAHBIE NIO-
KO3bl W ranakTo3bl, aMuHorpynna KoTo-
pbiX MOXeT BuiTh cBobBOoHOW MM MOoAU-
GULMPOBAHHON aUMNBHOW UNMU CyNbQO-
rpynnamn (cxema 3.5.2).

Ocoberno BorateiM UCTOYHUKOM pas-
MINYHBIX aMUHOCaxapoB aBAAKOTCA NNec-
HeBble TPUbLI cemencTBa Streptomyces,

npoayuupylouine pasHoobpasHbie amm-
HOocaxapunpaubte aHTubuoTukn. B KavecT-
Be TUNMYHOMO NprMepa Taknx antuduno-
TUKOB MOXHO Ha3BaThL KanaMuuuH B, B
MOMEKYNy KOTOPOro BXOOAT Takue amu-
HOCaxapa Kak 2,6- MaMuHo-2,6-1nae3okK-
cu-D-rnioko3a un 3-aMnHo-3-pe3okeu-D-
rnKo3a (cxema 3.5.3).

Cxema 3.5.3

CH:OH
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HO

O
&anamﬂmﬂ BJ
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HN OH
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=
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—rr

BaxHoe MecTo cpegn aMmUHONPOW-
3BOOHLIX MOHOCAxapoB 3aHNMAET Helipa-
MUHOBAA Kucaoma N ee NPOU3BOAHbIE —
cianrogete Kucaroms: MonocaxapnoHow oc-
HOBOW HEMPaMNHOBOW KUCROTHLI (N0 K1ac-
cudukaumn yrneBopoB) ABNSETCH KeTo-
HOHO3a. CnanoBbie KUCNOThLI — 3T0 ee
auMIMPOoBaHHLIE NO a30Ty U KUCNOpOoRy Npo-
N3BOAHLIE, cogepxallmecs B cBOBOAHOM
COCTOSAAHUM B CAMHHOMOS3OBOW XWUOKOCTU.

HecmoTpsa Ha 60nbLUIYIO yrnepoaHylo ue-
MNOYKY aAuUKANYeCKOWn GOopMbl Helpamu-
HOBOW KUCMOThI, €8 UMK/INYECKUA TayTo-
MEp, KaK U B cllydae rekcos, UMeeT pas-
Mep NUMPaHo3Ll (cxema 3.5.4).

OTMEeTUM Takxe aMUHONPOU3BOJHOE
D-rnioko3wl, 3aTepuduimMpoBaHHOR NO TPETL-
eMy rMapoKCuiy MOMOYHON KUCAOTON —
MYpPaMOBYID KUCNOTY, KOTOpas B Buae
N-auetunbHoOro NPoOM3BOAHON0 BXO4AUT
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Cxema 3.5.4
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B COCTABR nonvucaxapuvaoB KNeTo4YHOW
CTeHku BakTepuin. Hannyve B ee Mone-
Kyne aMUHHOW U KapBOKCUNBHOW (YHK-
LM NO3BONAET MYPaMOBOH KUucnoTe 00-
pPa30BLIBATE UBUTTEP-NUOHHYIO G OpMY
(cxema 3.5.5).

Yepea cBOK KapBOKCUABHYIO (hYHKLIO
MypamMoBas Kucnota oBbi4HO oCyllecT-
BNSET XMMUYECKYI0 CBA3b C aMUHOKWUCNO-
Tamu U nenTuaamu, 0Bpasys Knacc nen-
TMAOrNNKAHOB.

PasBeTBNEHHbIe MOHOCAaXapa cpas-
HUTENLHO HEMHOIOYUCNEHHbI, HO UX CTPYK-
TYPbl YHUKANbHbLI: OHU SBNAIOTCH KOMNOHEH-
TaMW HEKOTOpPbLIX aHTMBUOTUKOB, BCTPeYa-
KITCH B pacTeHuAX B CBR3aHHOM Buae. OT-
METUM CTPEenTo3y, KOTOpax BXoAUT B CO-
cTaB aHTUBUOTKUKA CTPEeNTOMULMHA, aNno-
3y, 0BHAPYXEeHHYI0 B Buae rnvko3vaa B
neTpywke; ramaMeno3dy, KoTopas B Buae
Anacdupa ¢ rannoBorn KUCNOTON HanleHa B
KOpe NeuinHbl BUPrUHCKON (cxema 3.5.6).

Cxema 3.5.5
HO
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i ]NH N I
CH 2 CH NH,®
cHy” ““cooH OH CHy™  ~COO 3 on




Beederue 6 xumiio npupodrHbIx coecunerui

Cxema 3.5.6

OH OH
L-cTpenTtosa
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HOCH- 0
NHOCH27"’WOH
OH OH
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Monekyna anvo3sbl uHTEPECcHAa B CTPYK-
TYPHOM NNaHe: uMesa TOMbKO OAUH acuMm-
MEeTpUYecKuia LEHTP B LenHoh dopme, oHa
npvobpeTaeT ABA HOBLIX AaCUMMETPUYECKUX

3.6. Nnuko3aunambl

Cpenau Bcex NpOn3BOAHLIX MOHOCaXa-
poB, 6e3ycnoBHO, Ha NepBoe MecTo (KaK
no CTeneHn 3HA4YMMOCTU, TakK M NO pac-
NPOCTPAHEHMIO B NPYPoae) cneayeT noc-
TaBuUTb FMKO3Uabl. (NUKO3unakl NpeacTas-
NS0T cOBON MOHOCaxapuakbl, B MONeKy-
nax KOTOpbLIX NONyaueTanbHelA riapoKeun
3aMeujeH Ha Kakyto-nubo apyryto ¢pyHk-
LMOHANBHYIO rpynny.

N3 ecxemer 3.6. 1 04eBMOHO, 4TO ABA aTO-
Ma Kucnopopa npu ogHom yrnepoge (C')
Kak NUMPaAHO3HON, Tak U hypaHO3HOW
dopM MOHOcaxapuaa — 3T0 yXxe A0-
CTaTo4yHOE OCHOBaHue AN\ co3paHusd

LeHTPA NPy nepexoae B UUKNUYecKyo
$opmy, cneposatencHo, D-anuo3a MoxeT
06pa30BLIBaTh YEThIPE LUMKNUYECKUX CTE-
peousomepa.

CYUWECTBEHHOro NONOXUTeNeHOro 3apsi-
ha Ha 3TOM atoMe. BcnepcTtBue 3TOro,
AN MONeKyNbl OTKPLIBAKTCS OBE BO3-
MOXHOCTU pearupoBaHusa: BO-NEPBLIX,
obneryaetca auccouuauunsa no ceasu C-0OH
¢ 0Bpas3oBaHUEM COOTBETCTBYIOWEND
KapbKkaTuoHa (KUCNOTHLIA KaTanus, Tep-
MONN3), KATUOHHBIA LEHTP KOTOPOro cra-
dUNU3nNpoBaH B3aMMOOEWCTBUEM C
N-yYPOBHEM (HenoaeneHHoN 3NeKTPOHHON
napoin) aHOOUMKNUMYECKOrg atToMa Kucno-
pona; BO-BTOPLIX, AOCTATOYHO OONbLIOW
NONOXUTeNbLHbIA 3apsan HA yrnepoae co-
anaeT 6GnaronpuATHYIO Npennockeinky

Cxema 3.6.1
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Cxema 3.6.2
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Anst HEeNOCPEeaCcTBEHHOW aTaku ero Hyk-
neodunnbHbIM peareHTom. ApyruMm cno-
BaMK, oxkaaeTcs, 4TO nonyauertanbHbii
MMAOPOKCUAN NMPaHo3 mn ¢ypaHo3 byaer
nerko 3amewlatbc HykneopUNbHO Kak no
MexaHnamy S 1; TaK 1 No mexaHnamy S 2
(cxema 3.6.2).

B cooTtBeTCTBMMA ¢ O0BWNMMKU 3aKOHO-
MEPHOCTAMW peakunn HykneodhWUnbHOro
3amelleHns, B cnydae peanmisauvm Mo-
HOMONEKYNAPHOro MexaHnama (S 1) oxun-
naetca obpasoBaHue NpoaykTa peakuumm
B BMOEe CMecU AnacTepeocmMepoB (T.e. o-
n B-popM), Tak Kak kapbkaTMoHHLIA par-
MEHT NepexcaHOrod COCTOAHUA MONeKy-
16l MNOCKWW; ecnn xe npouecc nowaer
MO CUHXPOHHOMY BUMONEKYNSIPHOMY NYTK
(5,2) — npocTpaHCcTBEHHan CTPyKTypa
npoaykta 6yner 3aBUCETb OT KOHGWUry-
paumMm NcxoAHOro MoHocaxapupa: u3
a-popmbl 0BpasyeTca P-rnmko3ng, ua
f-PpoOpMbl — a-FTNNKO3NA, TaK KaK ataka
HyKneoduna ocywecTeNaeTcs B ThiN CBS-
3n C-O u 3aBepwaeTtca obpaweHnem
KOHOUIypaunun peakunoHHOro ueHTpa.
Mockonbky MoHOcaxapwupa Bcerga dynet
cyulecTBOBaTL B PACTBOPE B BUAE TAYTO-
MEPHOWN cMecn o.- 1 f-hopm {He cuuTan
AUMKNNYECKOW CTPYKTYPbI), TO HE3aBUCK-
MO OT MexXaHW3Ma peakun Mbl, Kak npa-
BWMNO, NONYYNUM FNNKO3NA, B BUOE N30OMEP-
HOM cMmecK. TONBKO NUWbL UX COOTHOL e-
HWe ByaeT BApbWUPOBATLES B 3aBUCUMOC-
TW OT YCNOBMIA peakuni 1 npupoasl pea-
reHta. HO 31O BCce BepHO TOraa, Korpa

peakumsa nposoanutca B konbe, T.e.
n vitro.

BHYTPW XMBON KNETKN TAKON npouecc
KaTanuanpyeTcs GepMeHTaMun, KoTopsbie,
KaKk npasuno, paboTtalT crtepeocneun-
PUYHO: 3TO 3HAYMT, YTO OHU ByAYT N36U-
paTenbHO BOBNEKAaTk B Peakumto Kakon-
nnéo OAMH U3 aMacTepeoMepoB, a Tak-
Xe OCYLIEeCTBNATL PeaKLMid No KakoMy-
nMbo 0AHOMY MEXaHW3My, 4YTO B UTOre
npuBeaeT K NPoAyKTY OAHON N30MepHOH
GopMbl. CxemMaTUYHO Takyrd peakuuw
MOXHO NPeacTaBnTb, MOAENNPYS peareHT
N hepMeHT (KopepMeHT) B BUae eanHoN
MONEKyNbI, HA OAHOM KOHLE KOTOpOWn Ha-
X0AnTCca ocTaTtoK HochOPHON KNCNOTH,
KaTanuanpywmia otuienneHmne ruapox-
CWUNLHOW rpynnbl, HA OAPYrOM KOHUE —
HYKNeodUNLHbIA OCTATOK (AONYCTUM, 230~
TUCTOro TUNA), aTakyoWwmMn 3NeKTpodpn.-
Holn atom yrnepoga. CUHXPOHHOE BO3-
ANencTBNE KaTanmTu4eckoro (KWCNOTHOro)
M HYKNeodpuUneHOro ¢GpparMeHToOB Ha
3NeKTPODUNBHLIA LEeHTP «o-rnKKonmpa-
HO3bl NPUBOAUT K COOTBETCTBYKOULEMY
B-rnukosnay (cxema 3.6.3).

BnonHe BO3MOXHO, 4TO a-M30Mep
BonbwKnHcTBa MOHOCaxapos Bonee peak-
unoHHocnocobeH xota 6bl NO NpU4nHe
CTEPNYECKON AOCTYNHOCTU ero peaxkum-
OHHOro ueHTpa. Torga cnegyeT 0XxXnaaTh,
470 BONLWWHCTBO NPUPOAHLIX FNUKO3U-
00B ByayT OTHOCUTCS K pady B-N30OMepoB,
Tak KaKk ux obpasoBaHue GpepmMeHTaTUBHO
KaTanm3npyemo. TpyaHo NPoaHaM3NpPoBaTh
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Cxema 3.6.3
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BCE NPUPOAHbLIE TNUKO3WAbl Ha npeaMeT
npuHagnexHocT Ux K o- unm B-paay B
BUAY UX MHOMOYMCNEHHOCTY. Ho BCe-Taku
Co3faeTca BnevarneHue, uto f-guacre-
peomepsl Bce xe Bonee MHOroYncneH-
Mbl. Tak KaK ¢o.-u3omepHble GOpPMbl HacTo
Takke 06pasyrITCa UCKMYUTENLHO CTe-
peocneynduU4HO, cneapyet nNpeanono-
XUTb, 4TO KOMNNEKCUPOBAHWE KaTanuTu-
4eckoro canta $pepMeHTa U MOoNekyn.ol
MOHOCaxapuaa 4YyBCTBUTENLHO K UCX0A-
HON NPOCTPAHCTBEHHOW GOpME (ot~ 1N
f-) nupaHo3bl unu dypaHosbl. ITO BO3-
MOXHO TONLKO NPWU yCNnoBuu, 410 0Bpa-
30BaHWE OAHUX U Tex Xe ruUKo3naoB
pasnu4Hoi KkoHdurypauumm AonNxHO Karta-
NM3npOBaThCH PasnUYHbIMU hepMeHTa-
TUBHBIMU cUCTEMaMU.

Ang Bcex rNMKo3na0B XxapakTepHo OT-
CYTCTBME TayTOMEpPHbIX npeBpaueHui B
pacTBoOpe, T.e. nepexon ux B atuknuyec-
KYK? GOpPMY HEBO3MOXEH, TakK KakK ans
3TOro npouecca TpedyetTca NOABUXHGIN
aToM Bogopofa nonyauetancHoOro rua-
pokcuna ans npeobpasoBaHWa nocnen-
Hell B kapboHuNbHYO rpynny. BTopoe
obuiee CBOMCTBO MUKO3NMA0B — 3TO A0-
CTAaToOYHO nerkas cnocobHOCTb UX K rua-
poNuay B Kucnow cpege, GakTuHecky
ABNAOWEMYCS NPOUeccoM, 0BpaTHbIM
peakuuy nx obpas’oBaHus.

Knaccudukauua rnuko3uaoB.
KnaccndpuumpyroTea rnvko3ndabl A0cTa-
TOYHO OAHO3HAYHO — COrNACHO TUNY HykK-
neoduna, 3amecTuBLIEero nonyauertans-
Het rmapokeun. Takoil Hykneodmn Takke
Ha3bIBaOT arnukoHom. Ecnu arnukoHamu

ABNAKOTCH CNUPTbl UNKA peHonbl, To 06-
pasyouimecs rnuKkosuasl Haseisawt O-
rMuKo3naamin; cepycoaepxauime Hykne-
odunbl (MepkanTaHbl, Hanpumep) seayT
K 0BpasoBaHui0 S-rNUKO3nA0B, ecnu HykK-
neodnNom IBNANOCEL CoeauHeHune, reHe-
pupyrulee B Xoae peakuun kapbaHuoH,
TO NMONYYEHHbIW rUKO3ua UMeeT CTPYK-
TYypy C-rnuko3maa; v HakoOHel, OYeHb
pacnpocTpaHeHsl B NPUpoae pasznuyHole
BapuaHTbl 0bpazosaHua N-rnuk03ua0s B
XOA€e 3aMelleHnsa nonyaueTanbHoro ruga-
POKCUNA MOHOCAaXapoB a30TUCTbiMU OC-
HOBaHUAMMK pPa3HoOro Tuna.

O-raMko3uabl B MPUPOAHbLIX UCTOM-
HUKaxX NnpeacTaBneHbl Kak AOBONLHO NPO-
CTbIMY MONEKynamu No cTPyKType arnu-
KOHa (B OCHOBHOM, 3TO BEW,ecTBa pactu-
TEeNbLHOr0 NPOUCXOXAEHUS), TaK U OYEHb
HonbwnMu 1 pazHoobpasHbiMu NO CTPO-
eHnio 1 Buonorudeckum GyHKUMAM CO-
eAMHeHUsIMU, BKNK4Yaa uensie Buononu-
MEPHbIE CUCTEMBI.

T.x. O-rnukosuab oBpasyrdTca npu
B3aMOAENCTBUM CNUPTOB NKHBON NPUPOo-
Obl ¢ yUKNuyeckon hopmMon MoHocaxa-
puaa, a nocneaHun cam no cebe copep-
XWUT BNONHEe A0CcTaTo4HOe KONUYecTBO
Pas3NUYHbIX NO COCTOAHWUIO MMAPOKCUNb-
HbIX ¢YHKLUMIA (NepBUYHLIE, BTOPUYHLIE,
nonyawueTancHeie), TO BNONHE ecTeCTBEeH-
HO, 4TO MNpuYpoaa cNonNb30Bana BO3MOX-
HOCTb 0BPa30BaHUS HOBbIX CTPYKTYD, HO-
BblX CBSI3€/A N HOBbIX BO3MOXHOCTE Ny-
TEM B3aUMOaeNcTBMA Monekyn MoHoca-
xapuaos mexay coboil no cxeme O-rau-
Ko3dunaupoBaHua, 6e3 npuenevyeHus
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Cxema 3.6.4
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apyrux coeauHenuia. Takoin nyTe Bceraa
3HEpreTMYecKN N MaTepuanpHo Hanbonee
3KOHOMWNYEH. Pe3ynbTaToM 3TUX peakumin
ABNAIOTCA Ancaxapuabl, Onnrocaxapuasbl
W nonucaxapuapl, KOTOPLIE MOMyT BbiTb
NOCTPOEHbLI KaK 13 OANHAKOBLIX MOHOCA-
XapUOHbBIX 3BEHLEB (FrOMOAEeTHLIE), Tak U
M3 pasNUYHbIX MOHOCAXapWaHbIX 3B8HLER
(reTeponeTHbIL).

AncaxapuAabl. Camblil BaxHbIA MO-
MEHT, KOTOpbI cneayeTr onpefenuTs B
CTPYKTYPe gucaxapmga nocne Toro kKak
YyCTaHOBNEHA NpUPoaa ero mgHocaxapua-
HbIX 3BEHLEB — 3TO XAPakTep rnnukosna-
HOW CBSI3W: Kakas rMApoKCURbHAs rpyn-
na y4acTByeT CO CTOPOHbI MOHOCAXapu-
LA — arnMKoHa U KakoBa KoHdUrypauus
rMUKO3NOHON CBA3WN (- unu B-). Yauwe
BCEro peanu3yeTcHd CBA3b 1-4', pexe
BCTpeyaeTca rnmko3maHaa csAsb 1-6°,
ele pexe — cBA3b 1-3" (exema 3.6.4).

O6pasoBaHHble TakMM cnocobom gn-
caxapuipl HA3bIBAKTCH BOCCTAHABNWMBA-
WM, Tak Kak pparMeHT MoHocaxapu-
Aa — arNWKoHa coaepxuT nofayaueTanb-
HBIA TUAPOKCUA CBOBOAHLIM, YTO OCTaB-
nseT 3a HUM cnocoBHOCTL K TayTomep-
HOMY NPEBpaUEHNIO B AUNKNNYECKYO

¢GopMy (UMEETCH B BUAY PACKPHLITUE TOAb-
KO arNUKOHOBOIO UMKNa), KoTopas v BCTy-
NAT B OKUGANTENAbHO-BOGCTAaHOBUTEALHYIO
peakumio Ceoeun anbaerngHon rpynnon.
B Tom cnydae, ecnu gucaxapua obpa-
30BaKk CBA3bID 1-1', T.e. MOHOCaxapung —
arnnMkoH npegocrtasnaeT gna popmMumpo-
BAHWS FAMKO3WUOHOW CBA3M CBOW NOonyaue-
TanbHbl FTMAPOKCUN — ero OTHOCAT K
rpynne HeBOCCTAHABNMBAKILMX, TAK Kak
TayTOMEPHOro nNpeppauieHuns, Beayuiero
K auUKInYecKoMy hbparmMeHTy ¢ anbgera-
HOW Fpynnoi, MONeKyna He npetepnesa-
eT N, chepoBaTenbHO, Nerknx oKNcnu-
TENbHO-BOCCTAHOBUTENLHbLIX peakunia ot
Hee oxnaaTh HE NPUXoANTCH (cxema 3.6.5).
TUNUYHLIMW NpeacTaBUTENSIMU reTe-
POAETHLIX AMCaxapyuaoB ABNAIDTCH Nak-
To3a (MONOYHLIM caxap) v caxaposa
(TPOCTHWKOBLIN caxap). Camo HassaHwe
3TUX QUCaxapynoB FOBOPUT O CTENEHWU
BAXHOCTU MX AN XWUBbIX OPraHU3MoB M
CTeneHW PacnpoCTPAaHEHHOCTN B XNBOW
cucteme. Jlaktosa npegcrasnaeT cobol
aAncaxapuna, oBpasoBaHHLIA M3 ranakTo-
3bl W MNKOKO3bi-ArNMKOHA Co CBA3LID B-1-4,
Torna kak caxaposa obpasopaHa U3 raw-
KO3bl U PPYKTO3bl Co CBA3LIO lo-1'8,
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Cxema 3.6.5
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T.8. U3 3TUX AaHHbIX CNeayeT, 4To NaKTo-
3a ABNSEeTCcS BOCCTAHABNMBAKIWUM Anca-
Xapuaom, a caxapos3a — HeBOCcCcTaHarNu-
BAKOWUM (cxema 3.6.6).
NMonncaxapuabl Takxe NOMXHbI BbITh
knaccupunumpoBaHel Kak O-ecauko3udel,
NOCKONbLKY 0BPAa3yTCa TOYHO NO TOW Xe
CXeMEe U UMEIKDT TY Xe Npupoay CBH3bI-
BaHWA MOHOCAaXapuaHbIX 3BEeHbEB MexXay
coboin Camo coboin paszymeeTtcs, 4TO OT
O-rnuko3naos ancaxapugHoro TMna oHm
OTANYAKITCS KONWUYECTBOM 3TUX 3BEHLER"
MHOTUE NPUPOAHLIE NoNUcaxapuabl MMe-
IOT BECbMAa BLICOKYK) CTEeneHb nonumMmep-
HOCTU (OT AECATKOB OO ONEeCATKOB ThbiCAY
MOHOCcaxapuaHblXx 0cTaTKoB). [1OCKONbKY
nonucaxapvabl, Kak 1 Bce Buonommepsl —
370 Bce-Taku Hanelue 06bexTol HB1UoXUMUN
M XMW BbICOKOMONEKYNAPHbIX CoeanHe-
HWIA, Mbl NTPUBEAEM 3ECH NULLIb KPATKOE

ONUCAaHWUE OCHOBHLIX TUMOB MakpoMone-
KyN 8TOr0 Knacca Beu\ecTs.
Monucaxapuabl B cuNy TOro, 4to OHU
asnaoTea O-rnuko3upamu, nerko nog-
BepratoTcs KMCNOTHOMY rMaponn3y Ao
MOHOcaxapuaoB [lonucaxapuabel, NoO-
CTPOEHHbLIE N3 OCTATKOB 0AHOMO MOHOCA-
Xapuga, HasblBaKdTC roMononucaxapu-
Adamu (rnukaHamm), a ecnu oHW cocTaB-
NeHbl U3 OCTATKOB Pa3sNU4YHbIX MDHOCA-
Xapuaos — retepononcaxapuaamMu, T.e
TakK Xe, KaK ¥ B cnyvyae gucaxapuaos. Tak
Xe, KaK 1 B Ancaxapuaax, cBa3b MExay
MOHOCaxapuaHbiMuy pparMeHTamm MoxeT
ocywecTBnaTeca no Tuny 1-4', 1-6°, 1-3,
1-2" npun o- 1 B- KOHGUrypauusax rnmKo-
3UAHOMo UeHTpa (3a UcKNK4eHueM Bapu-
aHTa 1- 1! rNMKo3uN-rNMKO3uaHOW cBSI3un)
[NocnegHee n NOHATHO, TaK Kak Takas KOH-
AeHcauma AByX MONeKyn moHocaxapvaos

Cxema 3.6.6

CH,OH CH,OH

CH,OH

CH,OH

OH 0 O

OH 0O OH

OH
OH OH
O O
O
OH OH OH

JlakToza
(4-O-p-D-ranakrommpanoswi-
D-rmoxompano3a)

Caxapoza
(1-O-a-D-rimoxompanoswn-

p-D-dpyxrodypanoesnn)




Yeneao0ut

He ocTaBnseT cBoHOAHOro NonyatetTanb-  MOHocaxapuia u T.4., T.e. He ocTaBhser
HOMO TMAPOKCWNA, CNOCOoBHOro B3am-  BO3MOXHOCTW ANS peanu3auuu NommMep-
MOOENCTBOBATL C TPeTbeil MONEKynoil HOro npouecca (cxema 3.6.7).

XapakTtepucTuka

[omononucaxapug, CMechb gByx U30-
MepoB — aMUNO3bl M aMUNONEeKTUHA.
Amnnosa — (R=H) Hepa3eeTBNeHHAS
Lenb CO CBA3bI0 o -1-4' coaepXuT oT
100 oo 6000 OCTaTKOB AMWMNONEKTUH —
paseeTBneHHbit U3oMep (R=a-1- ran-
KO3uUn, T.e UMeeT AONOAHUTENbHO
o-1-6'-CBA3b, COOEPXNTCA B pacre-
HUAX KaK 3anacHOM noaucaxapua,. o
10 000 oCcTaTKkoB.

XWBOTHbIW Kpaxman, CTeNeHbL pa3BeT-
BNEHUSA MOMEKYN Bbile YEM Yy aMUno-
nektnHa Pe3epeHbii nonucaxapug
XWBOTHbIX OpPraHn3amMoB, Hakannuea-
€TCHl B OCHOBHOM B NeYeHu.

Cea3b -1-4' cTeneHb nonumepusa-
umm po 10000 ocTtatkoB. QCHOBHOW
CTPOWUTENbHbI MaTepuan pacturtenb-
HbIX OPrasu3MoB.

Pa3BeTBneHHble Nonucaxapuabl 6ak-
TepnanLHOro npoucxoxaexsuna Oc-
HOBHOW TN CBA3U - -6, pa3eeTBne-
Hue no cBaA3nm o-1-4" n o-1-3' B me-
AnuUnHe — 3aMEHUTENN NNAa3Mbl KPO-
gk. CUHTE3UPYIOT B NPOMbILLNEHHOC-
TM MWKPOBUONOFKMYECKOH TexHONo-
rrmen

Twunbl CBA3en Takxke pa:HOobpasHbl.
PacnpocTpaHeHsl B pasnnyHon cre-
NeHy B PA3nNuYHbiX PACTEHUAX U HAC-
TAX PACTEHUN.

JluHelHbI FOMONonucaxapug, no
CTPOEHUKD 2-auetamMuiHbin aHanor
LUenIno3bl BbINONHAET ONOPHLIE W
MexaHndeckue GyHKUMM y pakoob-
pa3Hbix, HACEKOMBbIX.

Cxema 3.6.7
HasBaHue Brno3Hmid ¢pparmeHT
BewecTBa
CH,OR CH,OH
Kpaxman
nukoreH To Xe, 4yTO U aMUNONEKTUH
CH,OH CH,OH
O O
..\ 0
Uenntonosa o KOoH 0 NOH .
’O/CHQ O/CHQ
[ekcTpansbl © 0
OH OH o
OR
OH
Kameow, Pa3Hoo6pasHsie No CTPORHWIO FETEPONO-
Cnnan, nMcaxapuabl, cogepxaTt 0CTaTKK ypPOHO-
NEKTUHOBbIE BbIX KUCNOT
BewecTsa
CH,0H
4]
XUTnH "\ OH o,
O .
NHCOCH,
CH,0H CH20H
MypammH 0
o [NOH o [NOH 0
NH—COCH; O NH—COGH3

CH;—CH—COOH

['eTepononucaxapng — Nnpon3aBoaHoe
N-auetunMypamMOoOBOR KWUCNOTHI,
Nonucaxapua KNneToyHom creqkmn 6ak-
Tepwuid, 06pasyeT NOCNEOQHIO C y4ac-
TMEM NONUNENTULAOB.




Beedenue  xumuro npupooHsix coeounenul

Cxema 3.6.7 (OKOHYaHue)

Haaganme Brno3nuiii pparmenT Xapakrepucruka
BewecTea
H20H
OOH CycraBHas XuakoCTs, coean-
HO HMTE/IbHAA TKAHb.
NH-COCHa
OH
MManypoHoBasa kucnoTta
CHZOH
COOH H80
Fankosamu- . 0 0, XpAleBsle U CTEKNOBUAHBIE
HOr NKaHBI ‘o [NH 0 TKAHW.
NH—COCHa
OH

XOHApPOUTHH-cynedaT

Fenapun

Copepxut ocratok L-ngypo-
HOBOM KMCNoTel. Npenarcrey-
8T CBepPTLIBAHWUIO KPOBM,
dopmMnpyeT CTeHKKU KpoBe-
HOCHbIX COCYA0B B COegUHe-
HWK ¢ Benkamu,

O-rnuko3nanl pa3Hble. T.K.
O-rnuko3uabl 06pa3ytoTca B3auMOABNCT-
BveM cnupTa (unu denona) ¢ uuknuyec-
KUM U3OMEPOM MOHOCAxapuaa, T0 oYeHb
4acTO NPUPOAHLIE COSOUHEHWSA CO CNUP-
TOBOW Fpynnbl CYLWECTBYIOT B pPaACTEHURAX
MMEHHO B TaKOM CBA3AHHON dOpME B BUAE
rnuko3angose. Oun MOryT BbiTh M3BNEYEHL!
N3 Cblpbf B MATKUX YCNOBUAX 6e3 usMere-
HWs, @ ecnu B npolecce 06paboTkM ChipbA

MCNONL3YeTCH KWUCNash cpefa U Harpesa-
HWE, TO BCTECTBEHHO, YTO MOHOGaxapuabl
WU arNMKoHe! ByayT HanneHsl B UHONBUAY-
AfNbHOM COCTOSIHUU U O NpUPoae MUKo3n-
0a MOXHO 6YneT TONbKO paccyxaaTb. Ma-
BecTHbl O-rNuKo3uapl cTepouaos: npu-
HdNn3anuTencHo ¥ 11 ceMencTB pacTeHu
0BHapyxXeHb! Takve NPOU3BOAHLIE, Ha3blBae-
Mble cepaeuHbiMU ruko3vaamu. CepaeyHble
FNUKo3uabl 0Bpa3oBaHb! 3 MOHOCAXapUA0B

Cxema 3.6.8

Nanatosng A

C=0

e cx cr a
e o 0 0
OH O‘i ‘> O, |<' ;’ O\K! ;l
g
N\

r




Yeneaodut

UNU ONUrocaxapuaos Pas3nuyHon Npupo-
Abl, CBA3AHHbLIX B-rNUKO3NAHONA CBA3LIO
pacTuTenbHbIX cTEPOMAOR (KapgeHonuaa-
M 1 BydagmeHonngamm) yepes ux cnup-
TOBYKQ rpynny. B manbix Ao3ax OHW BO3-
ByxOaT AesTenLHOCTL CepaedHOn Mblil-
b, B OORbLWWX 0O3aX 3TO cepaeyHbie aabl.

MNpumMmepomMm Takmx rnUKo3naoB MOXeT
CNYXuUTb NaHaTo3ua A, HangeHHbI B 01-
HOM 13 BUAOB HANepCTaHKu (cxema 3.6.8).

Dpyras nHtepecHas rpynna pactu-
TenbHoX O-rNKo3nMaoB — 3TO LMAHOr €HHbIe

rMuko3uabl, arNMKOHOBbLIA KOMMNOHEHT
KOTOPbIX 06pasoBaH U3 o-uuaHruapu-
HOB. X 0coBeHHOCTLIO ABNAeTcs cno-
COBHOCTL BbIAENATL CUHUNBHYK KUCNO-
TY 0pu dpepmMmeHTAaTUBHOM rmaponnae,
KOTOPOMY OHW NoaBepraktTcs YpesBbl-
YaWHO Nerko: NoaBReHue 3anaxa “rope-
KOro MuHgans” npu Mcnonb3oBaHUw
CEMSIH HEKOTOPLIX pacTeHuin yKka3blBa-
eT Ha NPUCYTCTBUE B HUX TAKMUX FMUKO-
3MA0B 1 HA HAYyano peakuuu ux pacna-
na (cxema 3.6.9).

Cxema 3.6.9
R,
THoR (Ij R OH R
— v 2 R] l\
0 | ——— » K032 + \c/ —_— C=0 + HCN
N /N
OH HIO RZ CN Rl
OH
OH O6wan popMyna HAHOTEHHBIX ITHKOIN/I0A
1t CXCMA BX AP0S4

UmaHrngpuHbl UMaHOTeHHbIX CAUKO3U-
nog 06pasyldTcs U3 COOTBETCTBYKILLUX
aMUHOKUCNOT (HUTPWUAbHAA rpynna ¢op-
MUPYeTCS U3 aMUHOrpynnol, KapOoKCcUunb-
Has rpynna yxoguTt B Buge CO,); B Kave-
CTBe CaxapHoro ocTarka noytTi Bcerpa
édurypupyet D-rnwkosa, ramko3mngHas
CBA3bL KOTOPOW umeeT [-kKoHpurypaumo
(cxemot 3.6.10 u 3.6.11).

S-rnuko3vabl. S-rnvko3nasLt Becbma
HEeMHOro4yucneHHbet, Hanbonee xopoLwo
n3ydyeHa rpynna rniKo3nHoneroB (MR-
KO3MAabl FOPYMYHOro macna). 3tn nevyebd-
Hble COeAMHEHWA Nerko pacwennsawTes
npu ferncTeun GepMeHTOoB, Bblaenss co-
OTBETCTBYIOLLME N30TUOUMAHATLI U TUO-
uMaHaTthl, ssnaoumecs NpuYrMHoON OTpaB-
neHna npum McnonNb30BaHUN pPacTeHui,

Cxema 3.6.10
Rl H _ R] H
RI\ /H [0] \C/ "C02 \C/
S R ci—coo U RS e
R; ?H-—COOH 2 | P
N N
NH, H~ OH |
OH
R H R OH R] O-Gle~
HO. N o] N\ Gle _ ¢
& — /C\ SN
Rz/ CN Ry, CN Ry, CN
BHOCHHTETS I.ll'laHOTEHHbD.{ TJHKO3IHAOB
H3 AMHHOKNCIIOT
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Cxema 3.6.11 (unaHOreHHble rNMKO3NAabi)

HaaeaHue dopmyna AMHUHOKMCNOTA, THUNHU4YHbIE
M3 KOTOPOH MCTOYHHUKH
obpaayertcsa

CH,OH ™
o—!:—cu,
NuHamapuH o Banux Phaseolus lunatus
H
H
on
T O0—C—C)Hy - .
NoTtayctpanuH N L Waoneiumn  Lotus tenius
OH
OH
0OH
CHy, CﬁCHs
o 1,
0, J:N .
feTepogeHTPUH OH Neduynn Acacia (adpm-
ot1 KaHCKune)
o1l
CHOH H!
N & C
AyppwH o Trnpo3auH Sorgum
Ol
OH
CHOH
AmMuraanuH Cotoneaster spp.

o—CHy
0 o ro-H deHmnanaHmH
oH aH CN
OH oH
OH OH

Tetpadunun A

CH,OH a
0 CH-COOH
OH CN NH,
3
: H

Passifloraceae

cogepxawux atm rnuko3nabl (cxema
3.6.12).

OHWN copepxartcs BO MHOMMX BUAax
KPEeCTOUBETHLIX, MAKCUMMYyM HakKonaeHns
TUOMNUKO3NAO0B Y HONbLINHCTBA U3 HUX —
B HEA03PENbIX CEMEeHax.

N-rnuko3uaei. O cTeneHn BaxHOGC-
TW ANS XUBbIX cuctem N-rnMKo3naos ro-
BOPUTbL HE NpUxoanTca. HyknenHoBblie
KNCNOTH, MHOTMe KOhepMeHTkl, Makpo-
aprn — BOT Te Knacchl NPUPOAHbLIX Be-
LecTB, B OCHOBE KOTOPbLIX NeXuT N-raum-
KO3NAHbLIN dparMeHT, urpas npu 3TOM
Aanexko He BTOPOocTeneHHY ponb. Mox-
HO YTBepxXAaaTb, YTO HeT XWUBON KNeTKku

6e3 N-rnuko3naos. Ho npu BCeMm npwu
3TOM, B CTPYKTYPHOM nnaHe OHW npea-
CTaBnatloT coboin AOBONLHO NOKaNbHbIA
KNacc NPpUPoAHLIX coeguHeHWn, Tak Kak
OH OrpPaHnyeH cpaBHUTENbHO HebonbLLIM
HaBOpPOM a30TUCTLIX arNMKOHOB, a eule B
fonbweid cteneHn — Habopom MOHOCa-
XapoB, y4acTBYIOWMX B Nx GOpMUpOBa-
HUW. MockonbKy OCHOBHAaA Macca N-rnn-
KO3WAOB npefcTasneHa gparMeHTamu,
COCTABNAWNUMN 6A3NC HYKNENHOBLIX
KWCNOT, U UMEHHO 3TW MKUKO3UAbl Bblae-
NneHbt Ha NepBUYHLIX 3Tanax nccheaosa-
HMA cocTaea U ctpoeHus AHK n PHK, to
N3 HUX 1 0Bpa3oBan OTAENLHYO rpynny



Yenegodst

Cxema 3.6.12
CH,0H R
0_S—¢
OH N-0—SOyM'K?)
OH
OH
,N-0—SO, K" ,NI(%O}K*
B-D-rmokasa- S—C —_— <
H,-CH=CH; s Of,-CH=CH
CHHITPHH l
CH,=—CH-CH,;-N=C=S8 -«— (H,=CH-CH,-S~C=N

noa HasBaHwWeM Hykneoaunabl. Hykneo3an- un HeBONbWON Cepuen asoTUCThIX rerte-
bl 06pa3oBaHbl BCEro AByMs MOHOCaxa-  pouUMKnoB (B Ka4eCTBe arnnMkKoHoB) C B-
pugaMmn — D-pnboson un D-2-ge30kcn-  KOHPUrypawmen rmukosngHoro GpparMeH-
pnbO30A B CBOUX ¢dypaHo3HLIX dopMax  Ta (cxema 3.6.13).

Cxema 3.6.13
HOCH;,
HOCH, o -Lneaolccupuﬁa
D- pnﬁoq)ypauoaa ¢ypanosa
X (H,OH

m »!

O NH &)
Vpauuu (V) T (T) L{uro3m (

98 mﬁit )

Apnenim (A Fyan




Beedenue ¢ xumuro npupodrsix coeduHenull

A30TUCTLIE arMMKOHbI HYKNeo3naos
npefcTaBneHbl AByMs rpynnamu retepo-
LWUKAOB: NPOU3BOAHBIMN NMUPUMUONHA
(ypauun, TMUMWUH, UNTO3NH) 1N NPON3BOA-
HblMWU nypwuHa (a4€HWH, ryaHud). MNupn-
MUANH N NYpUH GYHKUNOHANU3NPOBAH-
Hul ~NH, n OH-rpynnammn, Ho nocreaHwui
dyHKLUMOHAN NpeTepneBaeT TayToMepHoe
npesBpatwieHne 1u3 rmgpokcn-dbopMel B
COOTBETCTBYIOLLYIO KapBOHUNbHYIO dYHK-
LMo (NakTUM-nakTaMHas TayToMepunsa) —
ATO paBHOBeCUe B HeWTpanbHOW cpene
CABWUHYTO B CTOPOHY NMMPUAOHOBLIX GOpM,

TOr4a KaKk conun UMeT rmapoKcunupuan-
HOBYIO CTPYKTYPRY (cxema 3.6.14).
AMUHONUPNANHOBLIN dparMeHT aTux
HYKAEWHOBbLIX OCHOBaHMW TakKxe Croco-
6eH K TayTOMepHOMY NpeBpalleHunto
(aMUH-eHaMunH), pasHoBecue 06LIHHO
COBUHYTO B CTOPOHY aMWUHHOW HOpPMbI.
Takm 06pazom, HyKNeosmnabl MOXHO pas-
JennTtb Ha “HopMarnbHble” — Te, KOTOopble
coLepxar B retepoumkne KapboHunbHbIE U
aMunHHble dYHKUMN, U Ha “peakme” — Te, KO-
TOpbLIE COOEPXXAaT B reTepoLMKne rinpoKCunb-
Hble 1 UMKUHHbIE DYHKUUK (cxema 3.6.14).

Cxema 3.6.14

"Hopuannunle’ TayToMephl:

O

)j J ,”f‘ T

"Pemicue” TayTOMEpHL:
N

HJ bl )jl/ JKD Ay

JI>\NH JI?

OH

N~ N

"

MexaHuam o6paszosaHus N-rnmnkosun-
[OB 3TOro paga Moxer BbiTh 0OBLACHEH,
OCHOBbLIBAaSsICh Ha CNenyLWnX Npeanochln-
Kax: KaK npaBuno, MoOHocaxapa B BOAHbIX
pacrteopax npeanovTUTenbHO CyLecTBy-
0T B a-popMe; BO-BTOPLIX, BCE HYKNEO-
3udbl NPU 3TOM UMEIOT f-KOHGUrypaLuio,
U, HakKoHew, nockonbky otpasosaHue
N-ranko3nga — 3aTo NpouUecc Hykneo-
dbUnNbHOro sameweHns, M3 aByx Tayto-
MepHbix GOPM BCeX HYKNEeUHOBbIX OCHO-
BaHUW HyKNeodUnNbHLIMW CBOWCTBAMN
0bnajaT nx NakTUMHble GOpMbI. Y4n-
TbiBas BCE 3TO, MOXHO NpeanonoxnTh,
4TO peakums naet no MexaHuamy S, 2, npu
KOTOPOM anekTpodunbHblih ueHTp C'
arakyeTtca aTOMOM a30Ta B NUPUAUHOBOM

BANEHTHOM COCTOAHUKN. A eCnn y4ecThb
eLie 1 TO, 4TO nNpouecc AOMKEH peann-
30BaTbCH B O4€Hb MArKUX YCNOBUAX XW-
BOW KNETKWU, MOXHO Npeanonoxutb ABOK-
HOW Karanua 3TOW peakynn — KNCAOTHbIWA
no nonyauetansHOMY rMapoKcuny u oc-
HOBHOW N0 QEeHONLHOMY rMAPOKCUNYy.
B npuHumnne, oH MoxeT HBbiTb peannso-
BaH 0QHOW MONtekynow depmMeHTa, MMelo-
Wewn U KUCNOTHYIO, U OCHOBHYIO QYHKLU -
OHANLHYIO rpynny (cxema 3.6.15).
AHanormyHbiM 06pa3zoM MOryT OblTb
o6pasosaHbl N-ravkosupobl — C y4acTtu-
eM aMUHOKUCNOT 1 Apyrux BuoreHHbIx
amunHoB. Tak KaKk aMUHOKWUCAOTbI B He-
TpaNbHbLIX YCNOBUAX CYLWECTBYIOT NpenMy-
WEeCTBEHHO B LBUTTEP-UOHHOWN dopMe,
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Cxema 3.6.15

CH;OH

o
—_—
%D
o |
[ X}

J

B

"—Q

CH;;OH

f

+ HO

TO KaTann3aTop-OepPMEHT ABOWCTBEHHOW
npupoab (A-B), CBA3bLIBAS KNCNOTHYIO
QYHKUMNIO, aKTUBUPYET TEM CaMb!M HyK-
neaodUnbHblil peareHT — a ero KUCnoT-
Haa (YHKUMUA BYAET CUHXPOHHO aKTUBK-
POBaTb 3NEKTPODWUNLHBLIA LUEHTP (cxema
3.6.16).

N-rnnmkosnabl, ykasaHHble Ha cxeme
3.6.13 1 Ha3bIBaeMbie HYKneo3naamMu, 18-
naoTes gparMeHTaMin, Unn, MOXHOQ CKa-
3aTb, MOHOMEPHLIMI 3BEHLAMN HYKNEeun-

cBfi3aHbl Mexay cobon dochaTHbIMK
rpynnamu. 1e30KCnpmnboHyKNnenHoBbIe
PUDOHYKNENHOBbLIE KUCNOTH, a Takxe
Henkmn n nonucaxapuabl OTHOCATCA K
rpynne 61ononmMMepos, KOTOpPbie B HACTO-
AUEeM U3OAHUN Mbl pacCMaTpuBaem
OYEHb KPATKO MO NPUYUHE BhillEyKalaH-
HOW — 3TO 0ObeKThl DUNKO-XUMUN, XU-
M BMC 1 cMmexHbIx obnacrein 6uonornn,

OHK »n PHK nocTtpoeHbl npaktuyeckn
NO OAHOW CXeMe: NnonuMepHas tenoy-

HoBbX KucnoT (OHK wn PHK), kotopele «ka npepcrtasnaeT coboit nonuacdup
Cxema 3.6.16
R
’N‘H,-—CIH-—COO' R
I\.lH;—C!H—CDOH R
CHOH CHOH ( B CHOH Nt~ H—COOH
o o ' + RO
OH [A-~B] H
P
%-¥

$HOCHOPHOM KNCNOThl U MOHOCaXapuaa c
B0OKQBLIMIK OTBETBNEHNAMIK B BUae N-rnn-
Ko3naHblx GparMeHToB. Pa3znnuawTcs
OHU Mexay coBoin Npupoaor MoHocaxa-
puaa (8 AHK ato D-2-pesokcupunbosa, B
PHK — D-pnbo3a) n HabopoM oCHOBa-
HUIA (Hykneodwnnos), obpasytowimnx N-rnu-
kKo3auaHebln GparMenT: B8 AHK 310 TUMMKH,
LUMTO3UH, aaeHuH, ryaHuHd, B PHK — ypa-
U, UWTO3UH, aAeHWH, NYaHWH (cxema
3.6.17).

311 Hebonblune Kazanoch Obl pasnu-
yua 8 crpykrype AHK n PHK, 8 ocHOB-
HOM, CBOOATCA K TOMY, YTO MONEKYNbI

OHK asnawTcs bonee rtapodobHbiMK, A
3TO, B CBOK oYepenb, NPUBOAUT K TOMY,
YTO B BOAHOW cpefe OHW NPOABNRAIOT TEH-
AEHUUIO K arperawun, KotTopas peanusy-
e7cs B BUAE NBOMHOW cnupanun. [180iHan
cnupanb AHK noctpoeHa Ha 6a3e BoOAO-
POAHBLIX CBA3EW MEeXAY HYKIEeNHOBbIMU
OCHOBaHUAMU BYX MNONUMEPHbIX LIENOYEK
No cxeme: TUMWH...aBeHWH, UUTO3KH...ry-
aHWH. 3TN napbl OCHOBaHWIA NpPencTas-
nAT coboin kakK Bb!l “CTYNEHbKN BEPEBOY-
HOW NecTHWLbl”, CKPYYEHHO B BUOE Cnin-
panu — 310 CBOEro poaa “BUHTOBAS necT-
Huua" (cxema 3.6.18).
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Cxema 3.6.17
0 0
C
-\O & N/H "\O ]\N.-'H
m—tL_o /L HO—l’— l
J>—Cﬂz o SN 0 by
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Cxema 3.6.18
w——P——P—A—P—A—P—
S S I
SRR

| - |

o Jf—P— A —P— Jl— p— [I— P—

J-ne3okcupudosa, P-dochar, A-anennn,
T-rumun, C-uuro3uu, G-ryaHux

BopnoponHbie cBa3un, obpasywowue
CTYNEeHbKW 3TOK “BUHTOBOA NECTHULbI",
YHUKarNbHbl NO CBOEW CTPYKTYpEe — OHW
ABNAKOTCA KPaTHLIMU. 3TO ABOMHAN BOJO-
poaHasl cBfi3b B nape ageHnH-TUMUH u
TPOWHAN CBSI3b B nape UMTO3UH-TyaHuH
(cxema 3.6.19). beccnopHo, Takme MoC-
TUKN NPOYHEEe OPANUHAPHbIX BOAOPOAHbLIX
CBSI3EN, HO OHW no-npexHemy cnabee
NMOObLIX KOBANEHTHbLIX CBA3EN.

Pasnuunbie N-ravkoanant. Pasnny-
Hbie N-rnnuko3unas!, BnnMakmne no CTpykTy-
pe K BbilWEONUCaHHbLIM HYKNEeD3unaam,
BbiNONHAOWME OYHKUNN, OTNUYHbLIE OT
dyHkunn AHK n PHK, wunpoko pacnpo-
CTPAaHEeHbl B XXMBOM MNPE — 0JUHAKOBO U
B pacTUTENbHOM, 1 B XMBOTHOM. [lpexae
BCEero, ykaxem Ha afeHo3unH-tpndochar
(ATP) — DCHOBHOW MakpO3pT XNUBOW KneT-
KW, UNWU OpyrmMim cnosamm — MONREeKyna,

BLINONHAIOLAA PONb aKKYMYnAaTOpa 3Hep-
rm in vivo. 3t1o nabunsHoe coegnHeHmne
UMeeT 0aHY BaxHY 0COBEHHOCTL: nep-
BUYHaa cnupToBas rpynna pubdoas doc-
GopunnpoBaHa TpUXabl KU COAEPXNT
BCNencTeie a1oro TpurocHOPHYIO rpyn-
ny, atoMbi hocdopa KOTOPON UMEIOT Bbl-
COKYIO CTeneHb anekTpoduibHOCTU. Poc-
GOpUNUPOBaHHaa 4acTb Monekynsl ATP
no CBOE CTPYKTYPE 1 CBOWCTBAM NOXO-
Xa Ha ¢poCchopHuiA anrngpung — PO,
OCHOBHO OCODEHHOCThLIO KOTOPOTO AB-
NAETCH BbLICOKO3K30TEPMNYHAA peakuus
rmaponunia. Baanmoaencrtene ATP ¢ Hyk-
neodunbHbiMKU peareHTaMm nportekaeTr
Nnerko n C BbieneHnem aHeprun (3K30-
TEePMUYHO), KoTopasn Boeina 3aTpayeHa Ha
er0 CUHTE3 — T.e. 3HEPrng yxe Bbina Kak
Dbl 3anaceHa B 3TOW MONEKyne (cxema
3.6.20).
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Cxema 3.6.19

H
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Cxema 3.6.20

NH,
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N
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RCH-GOb 2 S
*NH 3-GH-COO" 0 o N

¢
R
AC)?
OH OH FOH /{1 OH OH («
HO P*O'P‘O—P‘O' __HOH _ Ho-Po-PO H2

00/0 0 0

ATP ] NH2 HOHl_H%p(')“
N Q , Z
¢ O C@

AfoeHo3nHTpudgocdaT y4acTsyeT B peaxkuuid in vivo, NpoTekalunx ¢ nepe-
6onblWUMHCTBE METabONMYECKNX PEaKUWA  HOCOM 3HEPruu 3anaceHHon UM paHee.
U IBNSIETCA KNIO4eBbIM uHTepMmeaunatoM  [pu rugponnize ATP Ha nepBoM 3Tane
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Cxema 3.6.21
(I? NH;
HINT™\z~ _ N
| O OH |
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O
OH OH
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(I)H CI)H J
N CHy—O—p—0—p—0—CH, (, N N
O
OH OH
HAA-H
Cxema 3.6.22
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oTwiennaeTcs KoHuesasa docdarHas rpyn-
na u eulgensertca okono 30 kAx/Mons
aHeprun, OBpa3oBaBUINIACA aaeHO3UHLN-
¢ocear (ALAP) MoxeT rnaponniosaThecs
no apgeHo3nHMoHodocdara (AMP) ¢ 8Bbl-
neneHneM ele HeKoToOporo KonuuecTsa
aHeprun. Kpame torag, ¢pocdaTtHbie rpyn-
Mbl MOMYT 3aMelarses (onsATh Xe nerko,
T.€. 3K30TEPMUYHO) APpYrMMUK Hykneoduna-
MU — Hanpumep, aMnHOKUcCnoTamMm ¢ 06-
pasoBaHueM aunndocdaTtos, KOTOPbLIE AB-
MANTCA aHMaPUAaMn No CBOEN XUMNUYEC-
KOW Npupoae 1 MOryt, B CBOKO o4epefnb,
Merko BCTynarth B Apyrue dtuaxmMudeckue
PEAKLUMN TAKXKe C BbliENEHWEM IHEPIUN.
LLnpoko pacnpOCTpaHeH B XuBbiX CUCTe-
Max duknundeckunin wiaomep AMP, Bbinon-
HAOLW WA DYHKUWIO nocpefHika B pabdore
NAOa FOPMOHOB 1N HEPBHbIX MEAMAaTOPOB.
Cpenn N-rnnko3naos cnefyeTt Takxe
0coB0 OTMETUTb KODEPMEHT rnmKko3ng-
HO CTPykTypbl — HAL* (n HAQ-H — ero
BOCCTAHOBNEHHYIO GOPMY), SBNAIOLLNIACS

Hanbonee pacnpoCTPaHEHHbLIM OKUCNN-
TeNbHO-BOCCTAHOBUTENBHBIM KOdEpMEH-
TOM: OH Y4aCcTBYeT B peakuusax CnupTo-
KapBoHWNLHblE NPeBpaLLeHns n ap. AToT
KOpEPMEHT Mo XUMWUYECKOW CTPYKTYpe
ABNNETCH AUINMKO3UAOM (cxema 3.6.21).

Opyror nHTepecHoln kodpepMeHT N-
FMWKO3WAHON CTPYKTYPbI — KopepMeHT A
(CoA, CoA-SH), koTOpLIA y4acTByeT B
BUOXUMUYECKUX peakuUusix nepeHoca
aunnbHOro ¢pparMeHTa in vivo n 06pasy-
eT npu 6uocuHTese BonbINHCTBA KNac-
COB NPUPOAHbLIX COeJUHEHUNIA UHTEPME-
amnat Co-5-CO-CH,. N-rnnko3naom ss-
NAETCH U KO-PEPMEHT S-afleHO3UNMETH-
OHWH, OCYW,eCTBNAIOWNIA NEPEHOC MeTI-
NEeHon rpynnbl B BUOCUHTETUYECKUX pe-
akuwmax (cxema 3.6.22).

A3 Bcero BhlteckazaHHOra 0 pasnuy-
Hbix N-rnmko3waax aCcHO, 4TO BCE OHU
NOCTPOEHLI C y4acTUeM ageHnHa — noa-
TOMY 4aCTO WX BbLIAENAOT B OTAENLHYIO

rpynny.



fTnasa 4.
AMUHOKUCITOThHI, NENTULNDbI, BEJIKU

4.1. Knaccudukauua v cTpoeHne aMUHOKUCAOT

KnaccnpuumpyiloT aMMHOKUCNOTLL NO
TOMY X€ NPpUHUKNY, 4TO 1 BCce BudyHk-
UWOHanNbHble CoeVHEHUA — B 3aBUCK-
MOCTW OT B3aUMHOMo NONOXEeHUA aMUH-
HOM 1 KAapPBOKCUNLHOW dYHKUMA NO yr-
nepoaHon uenodke. T.e. CywecTByioT o-,
B-, y- n T.4. aMuHokucnotel. CooTeBeTCT-
BYET STOMY MOMOXEHNIO 1N NX HOMEHKna-
Typa, HO Kak NpaBuno, aMMHOKUCNOTLI
UMEeIoT TPUBMANLHBIE HA3BAHWUS B CUNY UX
NPUPOAHOrO NPONCXOXAEHUS (cxema 4.1.1).

B npupodHbiX NCTOYHUKAX aMUHOKAC-
NoTbl BCTPEYalnTCs B UMHAMBUAYANLHOM
BUAE, B COeAUHEeHUN C HECKONbKUMN MO-
nekynamMu pasnuiHom xmMudeckoin npu-
poabl (Kak NpaBwuno, 3To aHTUBNOTUKN,
KodepMeHTbl), B COeQNHEeHWUN Mexay Co-
B0 HECKONbKNX aMUHOKNCNOT — NenTun-
Abl U B BUge 6UoNonnuMepoB — Benku.
CornacHo BbitenNpuBeeHHOW CTPYKTYP-
HOM N3oMepnn, OCHOBHAas Macca aMUHO-
KACNOT npeacraBneHa a-n3oMepaMu:
B- U Y-aMUHOKWUCNOTLI B XXUBLIX CUCTEMAX
npeacrasneHbl €OUHUYHBLIMItG CRyYasMu.
3n0eCb MOXHO YNOMSHYTb TOPMO3HLIN

HepoMeaunatop LHC mnekonurtauimnx
Y-aMuHoMacnaHyw kucnoty (FAMK) u
B-anaHnH, AsnglWMACA GparMeHToM
NaHTOTEHOBOWM KUCNOTbl — COCTaBHOW
tacTn kopepMmeHTa A. UHTepecHeIM npea-
craButenem npupoaHblxX y-aMUHOKWUCNOT
aBngeTca KapHUTUH (6etanH 3-rugpoKcu-
4-TpUMeTUNaMUHOMACNAHOW KUCNOTHI),
onpefenseMbiii eLle NHoraa Kak ButaMuH B
KapHUTUH B 3HAYUTENbHbLIX KONU4YecTBax
NPUCYTCTBYET B MbItULLAX XWUBOTHbLIX, B
HakTepuax 1 pacteHunax, asnaercs dak-
TOPOM POCTa HEKOTOPLIX HACEKOMbIX.
o~-AMMHOKMCIOTbI 4pe3Bbi4aliHO UWin-
POKO PacnpOCTPAHEHbI B XNBbIX OPraHn3-
Max nioboro Tuna — B pacTeHusax, B MUK-
POOPraHn3Max, B XXUBOTHbIX, B MOPCKWUX
opraHnamax. OHn HangeHbl Takxe B He-
KOTOPbIX METEOPUTHLIX Tenax, nonaja-
LW KMx Ha 3emMnio n3 KocMoca, npm aTom
3TO TaKune Xe aMUHOKUCNOTLI, KaKue BXO-
OAT B COCTaB BGenKoB 3eMHbIX XUMBbIX CUC-
TEM, UTO MOXET CNyXnTh onpeaeneHHbiM
JOBOAOM B NMONb3y HE3eMHOoro npo-
UCXOXOEHUA XU3HWU, NUbdO A0CTATOUHO

Cxema 4.1.1

R—C|H~ COOH R——ClH—f CH,—COOH R—clH— CH;— CH,—COOH

NH, NH, NH,

@ B Y (I)H ([3H3

NH,— CH, —CH,—CH,—COOH HOOC—CH; —~ CH; — NHi—- CO— CH—C—CH, OH
]’-HMIHOMZIC.II‘BBRH KHCII0TA [S-a.namm
CH,
(I“'AMK) NAHTOTEHOBAA KHCJIOTA
(CHy3;N—CH, —C|H—CH;-—-C00'
OH
KapBEHTHH

A8
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Cxema 4.1.2
COOH COOH
- o
O ® "
R—CH—COOH m
| I
COOH COOH
NEp——eH Ho——eNI
R R

obwero xapaktepa gana Kocmoca aTtoro
dHeHOMEHa.

OcHOBHan CTPYKTYpHan o0COBEHHOCTL
3TUX coeauHeHuin (a-aMUHOKNCAOT) —
3T0 HanM4Me acUMMETPUHECKOro LLEeHT-
pa — aToMa yrnepoja, npu KOTOpPOM Ha-
X0AATCA aMUHHaa n kapbokcunbHan
GOYHKUMOHANbHbIE rpynnbl, 3TO 03HAa4a-
eT, YTO BCE 0~aMWUHOKUCNOThI, 33 UCKO-
YeHWEM rMULMHA, MOTyT CyWeCcTBOBATL B
BMAE Napbl KOHOUIrypauMOHHLIX (onTu4ec-
knx) nsomepos — L- n D- (cxema 4.1.2).

JKcnepuMeHTanbHO HAWAEHO, Y4TO n3
nap aHTUNOA0B MONEKYN a-aMWUHOKWCNOT
B XM3HEAEeATENbLHOCTN OPraHn3MoB Npak-
TMYeckwn Bcerga U Bespe Gurypupylor
TORLKO L-n30Mepbl. 3TO 3HAYUT, H4TO Op-
RHW3Mbl CUHTE3UPYIOT TOAbKO L-a-amMn-
HOKUCNOTHI W NOTPEBNAT TOXE TOMNLKO
L-a-aMuHOKncnoTel, MOXHO npojenaTh
TakOM ONbIT: €CNK Kakon-nnbo opraHuam,
6yab TO BaKTepua UK XUBOTHOE, NUTaTb
pPaLEMNYECKOW CMEChIO a-aMWUHOKWUCNOT,
Mbl OBHApYXUM 4Yepes onpeneneHHoe
BPEMS, 4TO U3 CMECU NONHOCTLID UC4es-
i L-n3omMepb! v 0CTanucb HETPOHYThIMUA
BCE MONEKY bl (€CNN Mbl CMOXEM UX NOA-
cumtath) D-a-amMuHokuenoT. T.e. Mbl Bu-
ANM, 4TO peakuny BUoCUHTE3a o-aMUHO-
KACNOT U NOCneaylowero ux metabonus-
Ma in vivao CTpOro crepeocneuunpuyec-
Kue npotecenl.

Cneayowmuin aran knaccndukaumm
a-aMWUHOKWUCIOT CBA3aH C OCHOBHbLIM WX

NPUPOLHBIM UCTOYHUKOM, UM MOXHO
CKasaTb, C OCHOBHOW POPMON CYLLECT-
BOBaHWA 3TUX BewecTts B Nnpupoae — ¢
6enkamu. Nockonbky 6enku npeacrasna-
10T coBon BUoNonNUMMepb!, MOHOMEPHbIMK
3BEHbAMU KOTOPbLIX ABNROTCA L-a-aMu-
HOKWCNOThl (CTRYKTYpbl Benkos 6ynyr
pacCMOTpEHbt HUXE), TO NPU UX AENONn-
MEpU3aLNN, 4TO A0CTUraeTca pa3nu4Hol-
MW peakuuaMin rnaponnsa, n toino Ham-
AEHO TO pa3Hoobpasne a-aMUHOKUCNOT,
KOTOPOE NO3BONUNO BLIOENNTL UX B OT-
AenbHbIA KNacC NPUPOaHbIX COeaAnHEHWNA,
Pa3nMyaloWnxca Mexay cobon CTpykTy-
pont paaukana R.

B nepBYylO ovepenb, BolAENaeTCH rpyin-
na eeHemutecki KooupyeMmsixX (Rpomeuno2ex-
Hbix) aMWHOKWCNIOT — UX BCEro ABaauarth
(mada. 4.1.1) — 370 T€ aMUHOKWCNOTHI,
KOTOpbIe BKNIOYAIOTCA B COCTaB HenKoB B
npouecce 6MoCuHTE3a B pubocomax nog
KOHTponemMm uHdpopmaunoHHon PHK. o-
CTONbKY OHW pasnuuatnTcs Mexay coboin
TONbKO PYyHKUWER R, no ceBoiAcTBaM noc-
negHen ux u KnaccnounuupyotT ganee:
9TO YrneBOAOPOAHbIE AMUHOKNUCNOTh!
(Gly, Ala, Val, Leu, [le), ana KOTopbIx xa-
pakTepHbl rnapodpobHOCTL N NUNo-
PUNBHOCTL, apoOMaTU4eCKUE aMUHOKWUC-
nothl (Phe, Tyr, Trp) ¢ wix TeHaeHunen K
peakuuaM anekTpoPpunbLHOro sameuie-
HUS; aMUHOKWUCNOThI C NOBbLILIEHHOW KUC-
NOTHOW cnocoBHOCTLIO (Asp, Glu) n no-
BbILIGHHOW OCHOBHOCTLKD (Lys, His, Arg);
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Tabnuua 4.1.1.
NpoTeuHOreHHbie aAMUHOKUCOThI.

Haseanue ®dopmyna CokpaweHue
1 MuvguH NH,—CI,L,—COOH Gly
2 Ananun CH3——?H—COOH Ala
NH;
3 Banun CH3\ Val
/CH—CH—COOH
CH; Ilmz
4 fleiuuH CH;,\ Leu
CH—CH,— CH—COOH
/
CH;y NH,
5 WaoneaunH CI-I3—C}12\ lle
/CH——CH—COOH
CH; NH,
6 deHnnananuH @—CH)_—-—CIH—CO()H Phe
N,
7  TuvpoauH HO—@CHZ—C'H—COOH Tyr
NH,
8 CepwH HO—CHZ——(lfH-—COOH Ser
NH,
9 TpeoHuH CH;—CH—CH—COOH Thr
OH NH,
10 Umcteun IB—CHZ—(l’IH——COOH Cys
NH,
11 MeTnoHwnH CHaS_CHz‘_CHz_(l:H_COOH Met
NEH,
12 AcnaparvHoBas KuMcnorva Asp

HOOC—CHZ—(le—COOH
NH,
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Tabnuua 4.1.1 (npoponxeuue).

Ne Hassaume dopmyna CokpauieHme
13 Acnaparut NH,0C—CH,— CH—COOH Asn
N
14 nyTamuHoBas kucnota HOOC—CH,—CH,—CH—COOH Glu
K
15 nytamud NH,0C—CH,—CH,—CH—COOH Gin
N
16 Mponuu / > Pro
NH COOH
17 Twectvgms

N
/< XCHz—CIH-COOH His
NH NI,

18 Tpunrodad

CH,-CH-COOH

19 Nuanu NH;'-—(CHZ)(—?H—COOH Lys
NH;
NHa,
20 ApruHMH //C—NH‘(CHz)B—?H—COOH Arg
HN NH;

AMUHOKMCNROTHI, coaepxawme cnupto-
Bbie U aMmuaHble rpynnel (Ser, Thr, Asn,
Gin), nerko o6pasywolune BOAOPOAHbLIE
CBA3U, CNOXHOAIPUPHLIE WU NenTUaHbIe
dparMenTsl. OTAENLHO cneayeTt Bblae-
INTh @MUHOKUCNOTY NPOMUH — 3TO einH-
CTBEHHast aMWUHOKMCNOTa CO BTOPUYHOR
aMrHOrpynnon, sxoaswen B umMkin4ec-
KM pparMeHT. OTO rpynna cepyco-
pepxauimx amuHokucnoTt (Cys, Met), ana

KOTOPbLIX XapakTepHa BbLICOKAf HYKNeo-
GUNLHOCTL NO artoMy cepbl, a And yuc-
TeuHa ewe 1 CnocoBHOCTL OKUCNATLCS
A0 COOTBETCTBYHOWENH AUCYNbPUAHORA
aMUHOKUCNOTbI LMCTenHa (cxema 4.1.3).

BbllUeONUMCaHHbIM NPOTEUHOMEHHbLIM
AMUHOKUCNOTAM CONYTCTBYET PR amu-
HOKUCNOT, ABnAOWmMxcs ux moauduka-
Lmen B pesynstate pasnuyHsix depmen-
TaTWBHLIX peakuninn. Kak npaswno, aTto
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Cxema 4.1.3
= =2
| CH}\ /C_CE)H R
| CHTCH_
.
mrp' | ‘ T — —
/NH; /NH2
COOH—-CH;——CH\ NH;-—(CH,_)4—CH\
COOH COOH
pH<7.0 pH>7.0
HOOC, [CH,CO-X] HOOC,
CH-CH,-OH ———» CH-CH,—~OCOCH,
NHy NHy
i
/0—--—-H—N\
HOOC—CIH—C( /C_'CHI_OCOCH3
NH, I:I—H ----- 0
H
HOOC, (0] HOOC,
CH—-CH,~SH CH~CH;—S ~S—CH,—CH—-COOH
NHy” [H] NHy’ |
NH,
CH;X @ S
HOOC—ClH—CH;—CHZ—SCH;, — - HOOC—CH—CH;—CHZ—?CH;; X
NH, CHy

C-ruapokcunuposaHue, N-meTunuposa-
Hue, C-ankunupoBaHmne, apoMaTnyeckoe
ranoreHupoBaHue (cxema 4.1.4).

Kpome 6enkoBbiX aMUHOKUCNOT B pas-
NUYHBbIX OPraHn3Max, Kak B CBA3AHHOM
BuAe (HO He B CocTaBe HGenkoB), Tak U B
CcBOGOAHOM COCTOSHUU OOHAPYXEHO
BonNbLWOe KONUYECTBO Tak Ha3kiBAEMbIX
HEeRPOMEUHOCEHHbIX AMUHOKUCAOM TOﬂbKO
B BbLICLUUX PACTEHUAX UX HACHUTLIBAET-
cat 6onee 200; MHOMO TakuMx aMUHOKUC-
NnoT NpoAYUMPYETCS MUKPOOPraHvama-
MU, ewe HeM3BeCTHO CKoNnbko mx dBynert

0OHapyXeHO B MOPCKUX OPraHn3amMax, Xu-
MUYECKUN COCTAB KOTOPbLIX UHTEHCUBHO
NM3y4yaeTcs B NOCNEeAHee BPEeMSA U UHTE-
PEC K HUM BCE BO3pacTaer.
AHanusmpoBaTbh BeCh 3TOT CMUCOK
aMUHOKUCNOT B HACTOALWMWUA MOMEHT HEe
WMEET CMbICNA, HO MOXHO B3MNAHYTh HA
HEKOTOPbIE 13 HUX, YTOOK! YBUOETH CTPYK-
TYpHOE MX pasHoobpasue v COoTBeTCT-
BEHHO pasHoobpasve B XUMUYECKUX U
Buonorndecknx ceoncteax. Ecnu B npo-
TEUHOMeHHbLIX aMUHoKUcnoTax onedbuHo-
Bhie rPYNNbLl Kak Hbl 3anpeweHsl, To 34ecsk
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Cxema 4.1.4
HO
Cl-{a—NH—(C}-Iz)4——C|)!-i——CO()I-i
NH,
NH “cooH
4-rnapoKcUnponnH g-N-MeTnnnn3anH
C OH
e
H CH,—CH—COOH @ @ CHy—CH—COoH
NH, HOOC——?H-——CHz HO
8r NH;
3-6poMm-5-xNOpTUROANH 3-3'-anTnpoant

OHU He eMHUYHbL. BCcTpeyaloTea aMUHO- € HEOOLIYHBbIMU FETEPOATOMAaMN, TAKUMIU KaK
KUCNOTblI C ManbiMKW UUKNAMKU, NPUTOM  op W ceneH (maba. 4.1.2); pasHoo6paseH
BeCbMa HanNpPsaXeHHbIMW, aMUHOKUCNOTLI  Habop reTepoLMKIMYe CKUX aMUHOKCTIOT.

Ta6bnuua 4.1.2.
HexkoTopbie HENPOTENHOrEeHHbIE aMMHOKNUCAOTLI.

I(I:Hz II\IHZ y-MeTuneH-L-rnytaMnuHoBaga kncnora (3emns-
HOW Opex, TIALMAHLI), MOULHLIA runornuke-
/C\ /CH\ MUWYECKMIA areHT
HOOC CH, COOH
_C/ 3 | 2-aMVWHO-4-MeTnn-rekc-4-eHoBasa KUCNoTa
TG CH ( Hecsculus californica); MOLWHBIA FTANOMMINKEMM-
4 - SCOOH ?
Cly CH, YECKMA areHT
H a-(MeTuneHumknonponun)-rauumnn (lito-
NH, hiseeds); MOWHbIA r’MNOrMAKEMUYECKWIA areHT
{ \ |
CH—COOH
CH,
NH, FunornmumH A (Blighia sapida)

COOH 1-aMuHouMKnonponaHkapBoHoBas xucnoTa
(BMONOrUYECKMIA UCTONHVK 3TWIEHA B pacTe-

NH, HUAX)
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Ta6nuua 4.1.2 (npoaonxenune).

Mumo3un (Mimosa pudica); aroHUCT rnlOTaMaTHOro peuen-
TOpa

CH,-CIH-COOH
NH,
(>—C()()H Aszetunawn-2-kapboHoeas kucnoTa (Liliaceae); aroHneT rio-
NH TAMATHOrO peuenTopa
CH,
CH, CH,~COOH .
KauHosa kucnota (un3 sogopocnu Dignea simplex); aroRncT
(0TaMarHoro peuenrTopa
COOH
NH
NHZ\
CH-COOH
(ﬂ M6oTeHOoBan KMCNOTA (13 MYXOMOpPA, UHCEKTULUWA)
/
NH

Boabyxgaowaa aMuHoknenota na agoeutoro rpuwba Clito-
cyle acromelaga

CH;-—C?H-—COOH
NH,
NH, N
/ CeneHoumcTenH (aKTMBHLIM LEHTP PepMeHTOB Tuna ray-
IBe—-—CHz—CH\ TATMOH NEPOKCUAA3HI)
CcooH

Oucurepbapw (Dysiherbarine); HEMPOTOKCUMH M3 MOPCKOA
rybkun Dysidea herbacea

’

B kauecTee HecTaHAapTHbIX aMUHO- MO NF AHUMAWANBHOW CTPYKTYPE COOTBET-
KMCNOT cnesyer O0TMeTuTb 0B6HapyXeH-  CTBYHILLME NPOTEUHOreHHbIM aMUHOKIUC-
HbE B HEKOTOPLIX CNyYasix aMUHOKUCHOTE, NOTam, HO B OThuMYuMe OT noChRefHuX,
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uMetoume D-koHdurypauuio. 3tm aMmmnHo-
KMCAOTHLI, Kak nNpasuno, BXoaaT B COCTaB
nopunenTUAHbIX aHTUOBUOTUKOB — TaMm
HanaeHol D-BanuH, D-dpeHunanaHuH,
D-umcrenH (noapobHee atn aHTUBUATUKN

ByayT paccMQTpeHbl HUXe, B pa3fene o
nonunentuaax). D-AMUHOKUCAOTHI ABNA-
KOTCS1 KOMMOHEHTaMU KNEeTOYHbLIX CTeHOK
MHOIUx Bakrtepuin — ato D-anadHuH,
D-rnytamuH.

4.2. XuMmunyeckKkue CBOMUCTBA (.-aMUHOKMCNOT

XMu4eckme cBOMCTBA o.~-aMUHOKMC-
f0T ONPeaensioTcs, B CaMoM obLLeMm cny-
Hae, HanuuneM y oaHOro 1 TOro Xxe aro-
M3 yrnepoaa KapBoKCUNbHON U aMUHHOW
rpynn. Cneunduka 60k0BbIX YHKUMO-
HaNMbHbLIX TPYNN aMUHOKUCOT onpeaens-
eT PasNMuUsa B uX peakumoHHah cnacob-
HOCTW 11 UHAUBUAYANLHOCTU KaXA0N aMu-
HOKKMCOTHI. CBOMCTBA BOKOBBLIX DYHKUM-
OHanbHbLIX FPYNN BbIXOAAT HA NepBbLI nnax
B MOneKynax nonunentuaos U 6enxkos,
7.8. NOcne Toro, Kak amuHHas 1 kapbok-
cunbHas rpynna ceoe aeno caenann —
obpasoBany noaMamMuanyo Uenoyky.

MTak, xuMu4yeckme cBOoncTBa COOCT-
BEHHO aMWUHOKWUCNOTHOro dparMeHra
noApPa3nensoTCs Ha peakumMyu aMmuHoB,
peakumin KapBoHOBbLIX KUCAOT U CBOWCT-
Ba, 0653aHHbIE B3AUMHOMY UX BRUSHUIO.

KapbokcunsHas rpynna nposenget
cebs B peakuuax co wenoyamm — 06-
pa3ys KapbokcunaTtbl, CO crnupramu —
obpasyst CnoxHbie adupst, C aMMUaKoM
W ammHaMn — oBpasys aMmuabl KUCAOT,
a-aMMHOKUCROTHLI A0CTAaTQYHO Nerko ge-
kapboKCUNMPyTCa NpU HarpeBaHuu U
npu nencTeun hepmMeHTOoB (cxema 4.2.1).
31a peakuust uMmeeT BaxHoe husnonoru-
yeckoe 3HaveHue, MNOCKOMbKY ee peanu-
3aumst in vivo npuBoAUT K 06pa3oBaHuIo
COOTBETCTBYIOWMNX BUOreHHBIX aMUHOB,

BbINOMHAKWMUX paa cneunduUUeckux
byHKUMA B XUBLIX opraHuamax. MNpu ae-
kapbokcunupoBaHuu ructuauHa oopasy-
eTcs rucramuHd, obnaaaowWmin ropmo-
HanbHLIM pnencreveM. B opranuame ye-
noBeKka OH HaxoaAMTCa B CBA3AHHOM BuUae,
0CBODOXAAeTCH NpU BOCNANMUTENbHLIX U
annepruyeckux peakuusax, aHapunakrm-
4eCKOM LUOKe, Bbl3blBaeT pactumpedine Ka-
NUANAPOB, COKpaueHue rmankon Mycky-
navypbl, pe3Ko NoBwIlLAeT Cekpeyuio co-
MAHOW KUCAOTHLI B Xenyake.

Tak xe, peakumen aekapdboKcnnmpo-
BaHus, BMecTe C peakumen ruapokcunu-
POBaHWA apomMaTU4eckoro uukna, us
TpuntodaHa o6pasyercsa Apyron 6uoreH-
Hblil aMUH — cepoToHUH. OH copepxXnT-
CSl Yy YenoBeka B Knetkax KULLeYyHKKa B
TpoMmbouuTax, B a0ax KUlLe4yHononocT-
HbIX, MONHOCKOB, YNEHUCTOHOIMMX U 3eM-
HOBOAHbLIX, BCTPeYaeTcs B pacreHusx (6a-
HaHax, kode, obnenuxe). CepoOTOHUH
BbiNoMHAeT MeauatapHbie GYHKUMU B
ueHTpanbHol 1 Nepndepuyeckon Hepe-
HOW cucremax, BIUAET Ha TOHYC KpoBe-
HOCHbIX COCYAQB, MOBLILWAET CTORKACTL
Kanunnapos, yBenuYMBaeTr KOMM4yecTtso
TPOMBOUMTOB B KPOBU (cxema 4.2.2).

AMUHOTpyNNa aMMHOKUCAOT NposBAs -
er cebs B peakuusax ¢ Kucnoramu, ob-
pa3ys aMMOHWIAHLIE COMKU, aumnupyeTcs

Cxema 4.2.1

NH,

R—C|H—CONHZ
NH,

EtOH NaO
R—CIH'—COOE B R-—CH—COOH‘—:SL—I_L R-—CiH—COO'Na+

I

YOZ Nl{z

R—CH,~NH,
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Cxema 4.2.2

r’HCTAMHUH

S

NH,

CEPOTOHMH

W ankunupyeTcs npu 83aMMoaencTemnm ¢
ranoreHaHrnapuaamMun 1 ranoreHankuna-
MU, C aneaeruaamuy ob6pasyer 0CHOBAHUSA
lndda, a ¢ a30TUCTON KUCNOTON, KakK U

00blYHEIE NMEepPBMYHbIE aMUHbI, 06pa3yer
COOTBETCTRYIOLVE MMAPOKCUNPOU3ROA-
Hble, B IAHHOM CMy4ae OKCUKUCNOTb! (cxe-
ma 4.2.3).

Cxema 4.2.3
HNO, HCl
R—CH—COOH «—— R—(EH—COOH—’- R——cl:H—COOH
H NH, NH, 'Cr
CH CH;COCI
3
ph-cHo N HCO0H)
R—CH—COOH R—CH—N=CH-Ph R—CH—COOH
NHCH; OOH NH—COCH,
2CH;J
R—CH—COOH
N(CHy)T

OaHoBpEeMEHHOe yHacTue aMUHO-
rpynnol ¥ KapooKcunbHoOiR GyHKUUK
B XMUMUHECKUX Peakumax A0CTaTOYHO pas-
HOOBPAa3HO. o.-AMWHOKUCAOThLI 0DpasyioT
KOMNAEKCHL! C MOHaMu MHOMUX ABYyxBa-
NEHTHLIX METanno8 — 3T KOMNNEKCH No-
CTPOEHbLI C Yy4aCTUEM ABYX MONEKYN amMu-
HOKUCROT HA O0AUWH WMOH mMeTanna, npu
aTOM MeTann 06pa3yer ¢ nuraHfiamu ces-
31 aByxX TWUMNOR: KapboxkcwunbHas rpynna
AaeT C MeTannoM UOHHYIO CBA3bL, a aMu-
HOrpynna y4acTRYEeT CBOEW Henoaenex-
HOW 2aMNeKTRPOHHOW Napow, KOOPANHUPYIO-
weinca Ha ceoboaHbie opbutanu mertan-
na (AOHOPHO-aKLEeNTopHas CBa3k), Aasas
Tak Ha3bliBaeMbie@ XenaTHbie KOMMNEeKCh!

(cxema 4.2.4, MeTannpl pacrnonoxXeHol 8
pAa Mo YCTONYMBOCTU KOMMNEKCORB).

Tak Kak 8 MOMEKyne aMUHOKUCNOThI
NPUCYTCTRYET OAHOBPEMEHHO U KUCNOT-
Haa 1 OCHOBHAaa dyHKuMA, To Besycnos-
HO B3aMMOAENCTBUE MEXAY HUMU He-
MUHYEMO — OHO NMpuBOoAUT K obpas3oga-
HUIO BHYTPEHHEN conu (|BUTTEP-MOHA).
Tak kak 310 conb cnabo kKUCNOThH U
cnaboro ocHoBaHuA, TO B BOOHOM pac-
TROpE oHa ByneT nerko ruaponmM3osaTh-
cql, T.@ cucrtema pasHoeecHas. B kpuc-
Tannu-eckoM COCTOSIHMUX aMUHOKUCO-
Tol UM €10T YUCTO UBUTTEP-UOHHYIO
CTPYK YPYy, OTCIOAA BHICOKUE T.MA, 3TUX
geuwecTs (cxema 4.2.5).
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Cxema 4.2.4 Cxema 4.2.5
O\C/@ H’N R
CH .
CH / R—(|3H—CO0H R—(IZH—COO
RT O, NH, Ni;*
M= C2H>NR2>Z2 HCo2 H>CR2 HFe M Mgl
HurrnapuHHaga peakuus umeet Bone-  useta (A =440 HM) paioT TONLKO NPO-

Woe 3HavyeHue Ana 06HapyXeHUs amu-
HOKUCOT NPUY UX KAYECTBEHHOM W KO-
YecTBeHHOM aHanuse. bonbwUHCTBO amu-
HOKUCMOT pearMpyer C HUHMMAPUHOM,
BbIAENSA COOTBETCTBYIOWMWNIA ansaerna,
CO, n NH,, npu aTOM pacTeBOp oxpalu-
BAETCH B UHTEHCUBHLIN CUHE-PUONETOBLIN

max

nMH 1 okcunponuH. Cxema peaxkyuu
AOCTATOYHO CMOXHA U ee NPOMEXYTOY-
Hble CTaauu He COBCEM SICHLI, OKpalleH-
HbI NPOAYKT peakiin HOCUT Ha3BaHUEe
“buonerosnin Pyamana" (cxema 4.2.6).

AuvkeTonunepasuubl 06pasyoTCa
MpW HarpesaH CBODBOOHBIX AMWUHOKUCIOT,

uget (A_, =970 HM), PACTBOPKI OPAHXEBOTO A nydille MpuY HarpesaHuu UX 2OUPOB.
Cxema 4.2.6
Q R- ClH—COOH
OH -CO,
HUHMMAPUH ¢pvioneToBblz PyaMaHa

MNpoaykT peakumm MOXHO onpeaennTs no
CTPYKTYPE — Kak Npou3Boanoe rerepo-
UMKNa nupasuHa, no cxeme peakuum —
Kak UMKDhMYeCKur ABOWHON amwna,
NOCKONbKY 06pa3yeTcs OH B3aUMOAENCT-
BMEM aMUHOrpynn ¢ KapbokcuneHeiMN

QYHKUMAMU MO CXeME HYKNeopUNLHOro
3ameweHus (cxema 4.2.7).
O6pa3sosanue nonuamupos
0-aMUHOKMCAOT §IBMAETCH Pa3HOBWA-
HOCTHIO BbllUEONMCAHHOM peakliun obpa-
30BaHUA AWKENunepasuHOB, NpUYeM TOW

Cxema 4.2.7
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Cxema 4.2.8
'/_\ ﬁHz—ClH—OOOH
y I "
NHy—CH-COOH i, ~CH-COOH———> NH,—CH-C—NH—CH—COOH R
R R’ nentuanmit R RHTIeNTI
¢parment
i i
—— NH;—CH-C—NH—CH—C—NH-CH-COOH ——»
| —— |
R Rl Rll
TPHNENI THN

PasHOBUAHOCTRIO, pafn KOTOPOKH Hasep-
Hoe [Mpupoaa 1 co3pana 3ToT Knace co-
enuHeHuit. CyTe peakumim 3aKIo4aeTcs 8
HyKneodUneHoi atake aMmUHHOW rpynnel
OAHOM O.-aMUHOKUCROTH! N0 KapBoKCUne-
HOM rpynne BTOPOWN o.-aAMUHOKUCHOTHI,
TOraa Kak aMuHHas rpynna BTopon amu-
HOKWUCMOTLI NOCnefoBarenbHO arakyer

4.3. BUOCUHTE3 AMUHOKMUCANOT

CUHTE3 MONEKYN 0.-aMUHOKUCHOT Tpe-
6yer o6azarensHOro BKMOYEHUSR chneny-
IOLWMX aTanos: a) npoiuecca GopmMnuposa-
HUR yrnepoaHoro ckeneta; 6) dukcaumm
a30T4a C gosegeHnem ero Ao cOCTOSHUSA
aMUHOrpynnel; B) BBEASHUS cnelnduyec-
Knx GYHKLMOHANBHbLIX rpynn.

HeTpyaHO yBUaeTL, aHanuimpysa ma-
Tepuan npeaslaywero naparpaga, 4to yr-
nepopHsie Lenoyku pasmepa C,-C, ¢ kap-
BOKCURLHOW rPYNNon 06pasyinTcs B Xoae
dboTOCKHTE3a (NMMpoBUHOrpaaHas u uia-
BenepoykecycHas KucnoTel). Kpome toro,
U3 NMUPOBUHOrPaAHON KUCNOTEl peakuuen
OKUCUTENBHOro aAekapbokcUnupoBaHus
noay4yaeTcs YKCycHas KWMcnroTa, CTOofb
Heobxoaumas ansa BIoOCUHTE3a o-aMUHO-
KMCNOT U LUMPOKO ucnonedyeMas MNpupo-
nowv B Apyrux BUOCUHTETUHECKUX CXeMax.

A30ToduUKCaLUST CTOMb Xe BaXHbIN
npouecc B nNpupoae, 4to 1 dukcapyms yr-
NeKNCcnoro rasa, Tak Kak ocyliecTtsnsaer-
csl Nepexoq HeopraHU4eckoro MHepPTHO-
ro atMocgepHoro asota B OpraHuyeckue
a30TUCTbIE COEAUHEHUS — aMUHOKUC-
notel 1 Benky, B Nepsyld o4yepenr, a Ha

KapBOoKCUNbHYIO rpynny TpeTber aMUHO-
KUCMOTHI U T.4. (cxema 4.2.8).

PesyneTaTtOM peakuuvn asnaeTcs nonu-
aMua nnn (HaselBaeMeiil MpUMEHUTENk-
HO K XMW 6enkos 1 BenkoBonoaobHbIX
coeamHeHuin) nonunentua. CooTeeTCTBEHHO
dparmeHT —CO-NH- Ha3eIBAIOT NENTUAHBLIM
3BEHOM UM NenTuaHOM CBA3LIO.

nocneaylwmnx atanax — B HYKNeMHOBLIe
OCHOBAHWA, ankanovuasl v ap.
PacteHuamMu atmocdepHsil 330T He
dbuUKCMPYETCHA 1 He YyCBaMBaeTcs. ITU
GYHKLMW BbIMONHAKDT NpOKapuoTel — Bak-
Tepun poaa Rhizobinm, xusyuwme crumom-
OTPOMHO B KOPHEBLIX KJteTKax pacTeHus -
xo3aunHa (6060Bbie pacteHus, obnenuxa,
onexa), ceoboaHO Xusywue 6Gaktepuiu
tuna Klebsiello pneumonice n GOTOCUHTE-
3npywume cuHe-3efneHble BOOOPOCHN
(umanobaktepun). Pukcauma azora CBo-
AUTCS K NOrnouleHuio ero Gakrepuamu,
rne OH CBA3bIBAeTCS B BUAE KOMMaekca
¢GepMeHTOM HUTPOreHasown, ocyuecTsns-
oMM NOCTaAMNHOE BOCCTAHORNEHWE a30-
Ta A0 aMMuaka. HutporeHasa npencrae-
nset cobon CnoxHeIn GepMeHT, B COCTaB
KOTOPOro BXOOAT HECKONLKO 6enkosbix
MONEKYM, CBA3AHHLIX C A0CTaTO4HO B0nb-
lWWKUM KONMYecTBOM atoMOB CynbduaHon
cepbl, aTOMamuy Xenesa B BUAe Knacre-
POB — 3TO MOUIHAA BOCCTAHOBUTENLHAESN
CUCTEeMa — 1 ABYMA aTOMaMu MonmnbaeHa,
BbINOMHAOWUMU DYHKUMIO KOMITeKc006-
pasogaresns no OTHOLUEHUIO K 330TYV.
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Cxema 4.3.1
Mo--0eJiok
HHTpOreHa3a | | | NADP-H
Ny e »| Ny FepSp--0enok f o ~2NH,
vl ATP
M o-—0eJI0K
Oy Y T NOy e B8 L N
NAD-H + ATP

Bropoi nyrte ycBoeHus asorta ocy-
WeCTBARETCH PACTEHUAMN, KOTOPLIE MO-
TNOWAKT ero B BNAE HUTPATOB, T.€. B
CBA3AaHHOM BUAE — U3 MNO4YBLI, IAe OHU
06pasylnTCs pasnuyHp!MU cnocobamu:
nbo 3To pes3ynsLTaT OKUCNEHUA aMmMua-
Ka, BbIAEMSAIWEroCa NMpU PasnoxeHuu
opraHuueckux seulecrs; nubo aTo conu
a30THOW KUCMOThI (CENUTPLI), coaepxa-
WMeca B HEKOTOPLIX MuUHepanax; nubo
aTO OKUCHK! a30Ta, obpasyrwmecs B pe-
ayneTaTe atMocdepHeix npoueccos. Boc-
CTaHOBNEHUEe HUTPATORB A0 aMMuaka npo-
TeKaeT B Aga arand. cHavana nopg Aewcr-
BMEM HUTpaT-peaykrassl 06pasyiorcH
HATPUTLI, KOTOPLIE HA BTOROM 3Tane HUT-
PUT-PEAYKTA30M BOCCTaHABAMBAKOTCS A0
ammuaka (cxema 4.3.1).

Cneaylowuii aTan ycBoeHusa asora —
aTo dukcaums amMmMmmaka — peakumm, Ko-
TOpbIE NPUBOAAT K 0OPa30BaHUIO aMUHO-
kucnot. B ocHoBe 3atux npoueccos ne-
Xar peakumu HykneodunsHOTo NPUCo-
egMHEeHUsa aMmmmaka no kapboHUNLHON
rpynne a-KerornyTapoBoil KUCNOThl C
nocneaywouein aernaparagmen o-amu-
HOCMUPTA WU BOCCTAHOBMEHUA MMUHA A0
rMyTaMUHOBOM KUCROTHI.

Mepebie ABe cTaaum 210K cxemel (Ao
0BpaszoBaHns MMUHA) NPOTEKAKT Nerko
W HE HYXaalTca B cTepeocnenduiHoM
karanuse. BoccranosneHne UMMUMHOKUCO-
Tbl B,O AMUHOKUCOTHI CTPOro CTepeochne-
UWPUYHO U KOHTPONUPYETCH COOTBET-
cTeywowuM depmedToM. Bropon nyrthb

accumMuasumMM aMmMuaka OCHOBAaH Ha pe-
akuuuy HykneodunsHOro sameuweHus B
v-kKapBboOKCUNELHOMW Tpynne ryTaMmuHOBOM
KWUCNOTLI, Beayuler k 0bpasoBaHuio aMmu-
Aa aTor KUCNoTLl — aMUHOKUCNOoTE Ty-
TamMuHy. HacToswas peakuuna sBaseTcs
OCHOBHOW No 06beMy asora “nepeso3u-
MOro” B aMUMHOKUCAOTLI, XOTS U NPEACTAB-
naetr coboit npoaonxeHue nNepsBoro,
BbILLEONUCAHHOIO NyTW YCBOEHWUA a3oTa
no cxeme “keTornyrapoBas KUCNoETa nnc
ammuak” (cxema 4.3.2).

Bhicokas nponsBOAUTENLHOCTL 3TOW
peakLimm accumMunaumn ammimaka obazanHa
ee UMKIM4EeCKOMY XapakTepy, Tak Kak rny-
TaMuH aanee y4acteyer B BuocuHrese apy-
FMX aMUHOKWUCAOT, BINOMHAS POk AOHOPA
aMUHOrpynnel, NpY 9ToM cam CHoBa npe-
0bpasyeTcs B rnyTaMMHOBYIO KUCNOTY.

Cxembl BUOCUHTE3a OCHOBHbLIX NpOTe-
WHOTEHHBIX aMUHOKUCAOT AOCTaTO4HO
MHOrOCTYNeH4aThl, HO UX MOXHO CBECTU
K ABYM OCHOBHBLIM 3TanamM — 310 GopMu-
pPOBaHWE COOTBETCTBYIOUWMX OKCU- U OK-
COKUCAOT 1 aMUHUPOBAHUE NOCAENHUX 0
aMuHok1cnoT B kauwecTse UCxoaHbIX npuy
CUHTE3E AMUHOKUCOT, KaK npasuno,
BbiCTYnaloT C,-C,-OKCU- 1 OKCOKUCNOTHI,
obpasywowmecs 8 GOTOCUHTETUHECKOM
uukne KanoBuHa (cxema 4.3.3).

KUcnotel ¢ 60AbIUNM KONUYECTBOM
aTOMOB yrneposa ofbpasyioTca U3 Boille-
YKa3aHHbIX NMPUCOEAUHEHWUEM K HUM akK-
TUBMpoBaHHbix C,-¢pparmeHTos, obpasy-
OUWUXCA U3 NMUPOBUHOTPAAHOM KUCTOThI



Bsedenue ¢ xumuro npupodrsix coedurernuli

Cxema 4.3.2
COOH COOH COOH

- e e

._._.(L_'___ + NH— ___.(l':__ -—-—I—{—ng ____I _—
l:0 HO——éﬁNHz —NH
éOOH (I300H (lTOOH

NADP-

(" cow "\ /[~ oo ™
7 N Dl
—C— - —C—
HoG—Nm | ATP O, Mn2) H~—(:?———NHz

K éDOH / \ COOH j

Cxema 4.3.3
CH,OH CHO CH,O0H CH,OH CH, COOH
(|300H COOH CHOH |C:O IC::O 'CHZ
oo loon  oon &=
toon

B ycnosusix depMeHTaTUBHOrQ kara-
nusa.

MyTy BUMOCKMHTE33 KOHKPETHBIX aMUHO-
KMCNOT pasnuuaioTCcs AeTanstmMm cxemsl n
NPUPOAOHN UCXOAHON OKCU- UNK OKCOKNG-
notel. M0 atoMy nocnegHemy dakTopy
aMWHOKUCNOThI 0APa3aensaioTes Ha aMiu-
HOKWUCNOTbI, Npoucxoasuine 13 nupoBm-
HOrMpPagHOW KUCNOTbl — nevuuH, n3onen-
LWH, BANUH, NU3WUH, anaHWH; aMUHOKKUCNO-
Thl, NPOUCX0AsUIME N3 LLABENEeBQYKCYCHOWN
KUCNOTbl — acnaparnHoBas KUCnoTa, ac-
naparvH, TReOHWH, METUOHWNH; aMUHOKUC-
NoThl, npoucxoaswuve n3 2-0KCorny-
TApOBOi KACNOTHl — aprUHKH, NPONUH, ray-
TaMWHOBAasA KUCNOTa. ryTaMuH;, aMUHO-
KUCNOTh, nNpoucxoasine M3 NPOAYKTOB

Hukna KansBnMHa — rnmumH, cepuH, LNG-
TenH. 3aberas HEMHOro Bnepe, BKAKO-
YUM CHOA3 LUMKMMOBYIO KMCAOTY (Kitodve-
BOe coeamnHeHne B Buocurtese dpeHono-
KWUCNOT), N3 KOTOpoMn oBpasyTca denu-
nanaHuH, TMpo3uH, TpuntodaH. MoxHO
CKasaTb, 0COBHAKOM CTOUT U BUOCUHTES
FMCTUAMHA, KOTOPRLIA BuinagaeT ua obule-
ro KoMnnekca peakuui, seayuimx kK
aMrHOKUCOTaM. YCTaHOBNEHO, UTO npea-
LUeCTBEHHWKaMK MMCTUaMHA asnaTes ATP
("} 1 5-pochopnbosun-1-nupodocadar, a
CNOXHas cxema aToro 6uocuHTe3a BKN0-
yaer ctaaun aerpagaumm nypuHOBOro
rerepotukna, GOpMUPOBAHUS HOBOro
MMMOA30NLHOro GparMeHTa, a NOTOM yxe
BBeAeHWUA aMUHOKUCAOTHOrO OCTATKA.
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4.4. NonunenTuahbl

Monunentuasl n 6enkn (a 6enkn aB-
naKTCs noaMnenTuaamu 6onslwon crene-
HU KOHAEHCaUMKM) o4eHb LLUMPOKO pacnpo-
CTpaHEeHbl KaK B PACTUTENLHOM, Tak N B
XWUBOTHOM MUpEe — 3TO obfA3arenbHble
KOMMNOHEHTI NIBOro XnBoro opraHnaMa.
Nx Ttakke oTnuuyaeT 6onblioe pasHoo6-
pa3ue. [pOBECTU 4eTKYIO FpaHL Mexay
nonunenTnaaMu n 6enkamu Henb3q, Tak
KaK B pMpoae HanaeHsl npeacrasurend
9TOro Kknacca npov3BOAHbIX C-aMUHO-
KUCNOT NPaKTUYeCcKU CNNoLWwHOro Cnekr-
pa pacnpepaeneHua no Macce unn nNo Ko-
NUYECTBY aMUHOKUCNOTHLIX OCTaTKOB: OT
HECKONbKMX amuHokmcnoT (3-5) ao He-
CKOMbKUX AECSTKOB 1 [AXE COTEH ThiCA
TakKnx KOMMOHEHT B OAHOM Takon 6uo-
nonuMepHoin monekyne. PazHoobpasne
NOANNENTUAO0B MOXHO NOACUUTATL, UCXO-
A8 13 Toro ¢akTa, 4To B Ux NOCTPOEHUMU
MOXeT y4acTBOBaTh (U 06bIYHO yyacTBy-
eT) 20 aMUHOKUCNOT, KOTOPbLIe MOMyT CO-
eAnHATLCA Mexay coboi B nobdom no-
pagke, B nwbom covetaHum, ¢ nwoboi
cTeneHb noBropaemMocTu. MonunenTtua-
Haa uenb U3 300 aMUHOKMUCNOTHLIX OC-
TaTkoB Ha 6ase 20 NPOTEHOreHHbLIX amu-
HOKUCNOT MOXeT 6blThb NpeacTaBneHa
10330 cTpykTYpP. 37O NpakTuyecku Gecko-
HEeYHOe 4YMCNO BO3MOXHbIX U30OMEPOB.
OTtcrona v 6eckoHeYHbie BO3MOXHOCTH
HenkoBeLIXx MOnekyn B naaHe nonndyHk-
UWOHANBEHOCTU UX CBOWCTB, NO3TOMY OHU
W COCTaBNAKT OCHOBY BCEro XUBOro.

B cBA3u € BhilWecKa3aHHLIM, nonunen-
TUAAMU YCROBHO CHUTAKOT Te Buononume-
pbl HA OCHOBE (.-aMWHOKWUCAOT, KOTOPLIe
copepxat ao 100 aMMHOKUCNOTHBLIX OCTaT-
KoB. B cBOK ouyepeab, Ux noapas3genstor
HA HU3KOMONEKYNAPHbLIe NONUNenTUALl, Co-
aepxaime A0 HeCKONbKUX AeCATKOB amu-
HOKWUCAOTHBIX 0CTATKOR, U Bonee BLICOKO-
Monexynaprbie. C Apyrol CTOpPOHLI, BCE
nonunenTuabl MOXHO pPa3faenuTs Ha ABe
rpynnbl B COOTBETCTBUU C WX CTPYKTYPHLI-
MW OCOBEHHOCTAMU U BbITEKALLUMK OT-
croaa GYyHKUMOHANBHBIMW OCOBEHHOCTAMU,

Mepsagq rpynna — 3T0 nNenTuisl,
CTPYKTYPa KOTOPbLIX TUNUyHa ana 6enka —
NMHEenHaa uenoyka, aMUHOKWCNOTHI

L-psga, o-amuaHana cBaA3bL, 3T nonunen-
TUAbl — NPeporaTnea XUBOTHbLIX OPraHn3-
MOB, HaUBONLLWIUIA UHTEpPEC Cpean HUX
npeacTasnNaT noaunenTuisl, obnaaao-
e ropmMoHanbHOM akTUBHOCTHIO.

Herpornnoduansie ropmMoHsl NO3so-
HOYHbLIX NMpeacTaBneHsl nonunenTuaamMm
13 9 aMUHOKUCNOT ¢ AUCYNbPUAHBIM MOC-
TUKOM MexXay NepBbiM U [WEeCTbIM OCTaT-
KamMu UMcTeunHa, Torga kak aMmmMHoKMcno-
Tol B NONOXeHUax 3, 4 u 8 BapbUpyloT B
3aBUCUMOCTU OT NpUpOAbLl MCTOYHWKA
(cxema 4.4.1). f

K nenTuaHe!M ropMoHam OTHOCATCA:
WHCYAUH, NPOAYUMPYEMbliA NMOAXENYyaoy-
HOW XenesoWn, perynupywiymnin Metado-
NN3M YrneeonoB, XUpPoB n 6enkoe, co-
aepxawm 51 aMUHOKUCNOTHLIN OCTaToK;
CEeKpPEeTWH, BuipabaTbiBAaEMbIA B XENYA0U-
HO-KMLLEYHOM TpakTe, onpeaenfwoLmi
CEeKPeTOPHYID PYHKUMUIO XenyaouHo-Ku-
LIeYHOro Tpakra, coaepxaiya 21 amu-
HOKMCNOTHLIW OCTATOK; B NepefHen gaone
runodpuia BelpabaTbiBaKITCA agpeHOKop-
TUKOTPONUH (34 aMUHOKUCNOTLI), KOHTPO-
NNPYIOLLMA aKTUBHOCTb KOPbI Haanoyey-
HUKOB, NponakTuH (198 aMuHOKKUCNoT},
BAUAKOLLNA HA POCT rpyaHbLIX Xenes u
CeKkpeuui MONoka; B 3aaHen aone runo-
$dun3a suipabarLiBaOTCA BaA30NPECCUH
(9 aMUHOKWCNOT), AeNCTBYIOLLMA Kak au-
YPETUK U COCYAOCYXUBAKOLLEE, N OKCU-
TOUMH (9 aMUHOKMCAOT), CTUMYNUPYIO-
LM COoKpalleHne rnagkon MyckynaTypsol.
3TO TONLKO WANAKCTPATUBHLINA NepeYeHb
rOPMOHOB NEeNnTUAHOW CTPYKTYpPbl — UX
3HAYyUTenLHO 6onblle, MHOITME U3 HUX
eLe n3yveHsl He NoAHOCTLID, Kak B Nna-
HE CTPOEHUSA, TaK U PYHKUMOHANBHOCTN.
OcofBeHHo BaxXHO 1 npobneMaTyHo uc-
cnenoBaHue CBS3U UX CTPOEHUA C aKTUB-
HOCTbLKD. [laHHbIe NO CBA3U CTPYKTYpa —
aKTUBHOCTbL NO3BONSAIOT MHOMAA NONyYaTh
CUHTeTU4ecKue noannenTuabl C akTuBe-
HOCTbLIO, NPEeBOCXOAALLEN MNPUPOAHLIE.
Tak, Bapbupya aMUHOKUCIOTHLIN COCTaB
HENPOrMnNoPuUaHelX rOPMOHOB (cxema
4.4.1) 66in0 NonyyeHo okono 200 anano-
roB, U3 KOTOpbIX 0auH, [4-Thr]-okcuro-
UMH 0KA3aNncs BblICOKOAKTUBHbLIM.



Beedenue 6 xumuw npupodnbix coedunenuili

Cxema 4.4.1

S S
[ l

S S
I I
Cys-Tyr—-lle-Ser-Asn-Cys-Pro-lle-Gly-NH,

S , 5
! |
Cys—Tyr-lle-Gin—-Asn—Cys—Pro-lle-Gly-NH,

S S
| |

S S
| |

Cys—Tyr-lle-Ser-Asn—-Cys-Pro-Gly-Gly-NH,

Cys—Tyr-Phe—-GIn-Asn-Cys—Pro—Arg-Gly-NH,

Cys-Tyr-lle-GIn-Asn—-Cys—Pro-Leu~Gly-NH,

rNYMUTOLMH Xpsweskie poidbl
N30TOUMH Koctuctole pbibhbl
Me30TOUMH 3eMHOBOAHLIE
Ba30MnpecCcuH

Mnexonuraiowmne
OKCUTOUNH

HekoTopbie HU3KOMONeKynsipHble nen-
TWAB LWMPOKO PAcNPOCTPAHEHbI B HEPBHbIX
TKaHSX TEeNNOKPOBHbLIX MU 06NanarT akTus-
HOCTBIO MO OTHOLLEHUIO K 3TUM TkaHsam. M3
MO3ra mMnekonuralwmx B 1975 r. 6ninu

BblAeneHbl fBa neHtranentuga, obnana-
KOLWNX HAPKOTUYECKUM OEACTBMEM, HO B
oTnndue oT Mopdus 1 NoaobHLIX emy
COeAMHEHUIA, He obnapalolme aPPHeKTom
NPUBLIKAHUSA, aHKedanuHel (cxema 4.4.2).

Cxema 4.4.2

NH,-Tyr~-Gly-Gly-Phe-Leu~COOH

NH_—Tyr-Gly-Gly-Phe-Met-COOH

nenuunH-3HkedanuH

METUOHUH-3HKehanuH

BrnocneoctBum 13 TKaHeW runodusa
U riunoTanamyca mnekonuTarlmx 6uinm
BhifeneHsl U Apyrue nonunenTupibl €
aHanorn4Hon OU3MoNOrM4ecKon akTuse-
HOCTbKD. Takne nonunenTugsl, kak npu-
POLHLIE, TAK U CUHTETUYecKue, Nonyyu-
N Ha3BaHWe ONUouaHbie NoNUNEeNnTUaL.
Bce oHW xapakTepusyloTcs NPUCYTCTBU-
eM ocTaTka dHkedanuHa B N-koHUEBOW
obnacrtu uenn. Mx pnericrene obycnoene-
HO CNOCOBHOCTLID CBA3LIBATLCA C ONMaT-
HbIMW peuenTopamMum opraHnM3mMa BCnescT-
BUE CXOAHOCTU NPOCTPAHCTBEHHOIO CTPO-
eHUst 9HKeDaANMHOBOro (pparMeHTa 1 Mop-
¢uHa (ankanonaa onUyMHOro Maka).

Bonbwyo rpynny 6nonoru4ecku ak-
TYBHbLIX 6eN1K0BONOA0BHLIX NONUNENTMA0B
NPeACcTaBNAT HEUPOTOKCUHBI HEKOTOPIX
WNBOTHbIX. OBbIYHO 3TO CMECKU HEeCKONbKMX

nonunenTuaos 6nu3kor cTpyKTypel. Hel-
POTOKCHUHBI HA3WWX MOPCKWUX 4YepBeEN
(Nemertini) npencraBneHbl YeTblpbMSA
noMUNenTuiamMun co cpegHen Monekynap-
HOW Maccon =6.000. HenpoToOKCUHBI
CKOPNUoHa SBNSIKIOTCH CMEChd HECKONb-
KWUX NONUNENTULOB C MONEKYNAPHOW Mac-
cot oT 4.000 ao 7.000 U konu4ecTBOM
AMWUHOKWUCNOTHBIX 0cTaTkoB oT 33 ao 67.
HerpoToKCuHLI fiaa 3men npeacraBneHsbi
Takxe CMeCbio NONUNENTUA0B: OCHOBHbI-
MW B si4e KoBpbl CpeaHeasnaTrckon aBnqa-
I0TCA HeRPOTOKCUH-t (M =8.000) u Hen-
poTokcuH-fl (M =7.000), copepxatume co-
OTBETCTBEHHO 73 1 61 aMUHOKUCNOTHBIX
ocratka. Cnenyer OTMETUTbL BbICOKYK) TOK-
CU4HOCTL nocneaHux: LD, (Mr/kr, Mbiwiu)
pasHo 0,01 gns apa Mopckon amem, 0,04 —
TUrpoeoit ameun, 0,08 — rafioku.



AmuHoKucaomet, nehmuost, beaxu

-

Cxema 4.4.3

CCCCCCCeCeR

O6wmM 1 NBONLITHEIM CTPYKTYPHbBIM
$haKToM NS BCEX BbILLEONMCaHHbIX NOAMnen-
TUALIX HEUPOTOKCUHOB ABNAETCA HANUYME B
VX MOSIEKYRAPHbIX CTRYKTYPAX, Kak Npasuno,
8 UMCTEeUHOBbIX aMUHOKUCHOT, YTO COOTBET-
CTBYET 4 AUCYNEOUAHBIM MOCTUKAM, U TOMb-
KO HEMPOTOKCUH-I (41 KOBPB!) COAEPXUT MATb
Takux MOCTUKOB (cxema 4.4.3).

A0kl TAKUX XOPOLWO U3BECTHLIX Hace-
KOMbIX, KAk Myens 1M OCbl, (MHOrMMK K3
HAC UCNBbITaHHBIE HA cebe) npeacTaBna-
0T coB0ll AOBONBLHO CNOXHLIE CMecu pas-
NW4HBIX BELLEeCTB, U B KauyecTBe QCHOB-
HeIX aKTUBHLIX KOMNOHEHTOB Takxe co-
gepxar nonunenTtuas. MennMTTuH — ocC-
HOBHOA KOMTMOHEHT Aaa NYensl MeaoHOC-
HOW (ero coaepxanue gocruraet 50%)
COCTOUT U3 26 aMUHOKUCNOTHLIX OCTaT-
KOB. B OoTnuyue oT npeasigyliux rpynn
HEMPOTOKCMHOB, erg Monekyna He cogep-
XUT uuctenHa BooBue. Kpome mMenut-
TuHA, cneayeT otmeTuTe MCD-nentua
(22 aMUHOKUCNOTEI} U anaMud (18 amun-
HOKUCNOT) — MONEeKynel 9TWUX nonunen-
TUWAOB copepxXar No 4 UUMCTEUHOBLIX
ocraTtka, T.e. N0 ABa AUCYNbPUAHBIX
MOCTuKa (cxema 4.4.4).

Kaxgblh 3 aTux nonunentunaos o6-
nagaeT pa3nuMyHon GU3nMonNoru4eckKo
AKTUBHOCTbI): MEIUTTUH ABNAETCA UOHO-
$HOPOM, BLI3bIBAET NPAMON reMONU3 Tyu-
HbiX KNETOK, O4YeHb 3 DEeKTUBHLIA AeTep-
reHT, obnagaet raHrNnMoOBROKUPYHOLUM
nencremem; MCD-nenTuna aerpaHynmpy-
€T TY4YHble KNeTKW, BLICBOBOXAAeT ruc-
TaMWUH U3 HUX, ero NPOTUBOBOCNaNUTEeNb-
HeIM addekT B 100 pa3 npeswilwaeT aei-
CTBUE MMAPOKOPTU3OHA; anaMuH OenCT-
ByeT Ha Ca?'- u K'-3aBucuMbie kaHanol
HEPBHOW CUCTeMbl, NOA, ero AencTBUem
YCUNMBAKITCA MOHOCUHANTUYECKUue pas-
rubatenbHLle M NOAUCUHANTUYECKue
crubartensHbie pednekcol, T.€. WMpOTa
cnekTpa ®GU3NONOTUYECcKoro AeNcTBUA
afa nyensl obycnoBneHa pa3HooBpasu-
€M ero nonunenTuaHOrQ cocrasa.

Bropaa rpynna nonvnenTuaoB, kak
yXe YKasbiBanoch, NnpeacraBnaer cobown
rpynny pasnuyHsLix N0 CTPYKTYpe coeau-
HEHWI NONMNENTUAHOM NPUPOALI C HETK-
MNYHLIMKU 2Na 6eNKOB CTPYKTYPHLIMKU QCO-
BenHocTaMKU. TakumMu OCOBEHHOCTAMMK B
pPa3HbIX CNyyYasax MoryT 6uiTe: 06pasoBaHmne
NenTUAHOW (AMWUOHOW CBA3U C yd4acTUEeM
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Cxema 4.4.4

Arg-Lys—lle-Cys—Gly—-Lys—-Asn
N\
lle-Lys—Cys—Asn—Cys—Lys—Arg
I
Cys~lle-His-Pro-Val-His

Cys
I
Cys~Asn-Cys—Lys-Ala
I
Cys—Leu—Ala-Thr-Glu-Pro

Ala-Arg-Arg

Gly-lle-Gly-Ala-Val-Leu-Lys—Val-Leu-Thr-Thr-Gly-Leu

Glu—Gilu—-Arg-Lys—Arg—-Lys—Arg-Lys—lle-Trp—Ser-lle-Leu—Ala-Pro

| MenuTiuH

MCD-nentna

AnaMuH

KapBOKCUNbHOW MAW aMUHHON rpynnbl
HOKOBOW Lienn, NOSBNEHWe B COCTaBe
nonunNenTuaa o-aMuHOKUCNOThEl D-KOH-
duUrypauuu; BKNKOYEHUE B NONUNeNTUa-
HYIO UeNb aMuUHOKUCNOT HeBenkoB o Npu-
pPOAb!; BKKOYEeHWe B NOAUMNENTUAHYIO Lenb
oKCUKUCROT; obpasoBaHne LUKNIUIECKnxX
NOAUNENTUAHbLIX CTPYKTYP. BHYTPU 3TOMK
rPyNne! BuIAENSKOT HEeckKonbko 060cobH-
NIEHHbIX KNaccoB NoNMNenTUOoB.
JInHekHble MUHM-nenTuAbl. 3T0
DEACTBUTENLHO O4EHb ManeHbkKue Noan-
nentugbl — TPY U HEeMHOrum 6Gonbwie
AMUWHOKUCNOTHbLIX OCcTaTka. TUNWUYHLIM U
Hanbonee xopowo NU3y4eHHbiM NpeacTa-
BUTENEM 3TOW rpynnel ABASIETCS Tpunen-
™AL rnyTatiod. Mo-snoumomMy, oH npu-
CYTCTBYET BO BCEX XMWBbLIX OpraHuamax
HAX0OUTCs OBLIYHO B MEXKNETOMHOM NPo-
CTPAHCTBE B AOCTATOYHO BLICOKOW KOH-
UeHTpaunn, Tak kaKk OH BblgeNneH NoYTH
70 neTr Hazap, ero c¢uvanonorunyeckue

GYyHKLUMU M3YYEHB! [OCTAaTOYHO XOPOLWO —
OH 3alULLLAeT TUONbHBLIE rpynnbl 6enkos,
MHAKTUBUPYET pajuKkanbHbie YacTuubl,
paspywaer NepeknUcHble CoeguHeHWs,
BLINOMHAGT PONnb KodpepmeHrTa B BUOXK-
MUYECKOM NPOLEcce NEepeHoca aMrHO-
KMCNOT CKBO3b KNETOYHbLIE MeMBpaKbI.

HeobblUHbI CTPYKTYPHLIA 3NEMEeHT
MONEKynbl rnyTatuoHa — amMuaHas CBs3b,
obpasoBaHHas B3aUMOLEWCTBHMEM aMMU-
HOrpynnbl LMCTEUHA W Y-KapBOKCUNBHON
rpynne! rAyTaMuHoBOW KUCNoThl, Ee 6uo-
noruvyeckoe gencrevie 0693aH0 npyUcyT-
CTBUIKD TUONLHOWN FPYNNb! ¥ MOXET BblTh
NPOUNNKCTPUPOBAHO peakuuen ¢ opra-
HUYECKUMUN TNOPONEPEKNCAIMN (AETOoKCH-
kauust) — anst ygo6crea 0603Ha4uM BECh
NONUNENTUAHBLIM GParMeHT, UCKNKYas
cynbOrugpunbiyo GyHKUMIO, 0gHOoR Byk-
Bo G (cxema 4.4.5).

HenaBHo ObIN0 YyCTAHOBNEHO, 4TO
B coCTaB hepMeHTa MAEKONUTalLWwmx

Cxema 4.4.5
0] CH,SH
NE I ’
/CH—Cl-Il—CH;—-—C—NH—-CH—-CO—-NH——CH;;——COOH —|G—SH
HOOC I'ayTamion
26—SH + R—0—0OH — G—S—8—G + H,0 + ROH
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Cxema 4.4.6

ROOH
+ ROH

G-SH
Fnzym—SeH ——— Fnzym—SeOH—— Enzym-Se-S-G——— > Enzym—SeH

G-SH

+ H,0 +G-S-S-G

rnyTaTUoH Nepokcugasst (MONeKynapHan
Macca Kax/aoro u3 ero yersipex noaunen-
TMAHbLIX dparmenToB =20000 ) sxoauT
AMUHOKMCNOTa ceneHouuncreuH (0auH
OCTaTOK Ha OAMH NonunenTua), KoTopas
urpaeT ponb KaTanuTUyeckoro LeHTpa
BblILLIEONMCAHHON peakyun, Tak Kak cene-
HONbHAas OYHKUMA OKUCNAETCH nerye Tu-
OnbHOW. B cOOTBETCTBUKU C 3TUM, CXema
peakLum AeTOKCUKaL MK rnaponepekncen
npuoBpeTaeT HECKONbLKO MHOW BUa (cxe-
Ma 4.4.6).

3T AaHHbIE NOKa3LIBAKT, NOYEMy ce-
Nex aBnaerTca HeoBxoAMMbIM AINEMEHTOM
B MMTAHWU MABKONUTAKLNX, U YENoBEeKa
B TOM yucne.

HexkoTopble apyrne y-rayraMmuncbHble
nenTuasl NpeacraBnedbl Ha cxeme 4.4.7:
odTanLMOBas KUCNOTa, CoaepXailasn He-
6enKoBYyKd aMUHOKMCNOTY (at-aMUHOMAC-
naHyw}; na E. coli Bolaened rayTaTtmonun-
cnepMuanH, cogepxXxaiyuin NonMaMmnHHLIN
¢dparmMeHT, y4yacTeylLMA B npoueccax
poCcTa U METAB0NM3MA HYKNEUHOBLIX KUCNAT.

Cxema 4.4.7

W@,

HOO
CH-CH2-CH2-CO- NH

CH-CO-NH-CH2-COOH
]

NH:2

H
H2

NH2

o.-aMUHOMAaCAAHaA KMcnota

HOO
/CbH-CHz-CHz—CO-NH-CH-CON H-CH2-CO-NH-(CHz)3-NH-(CH2)4-NH2

(y-amuHONnponun), (8-aMMHOBYTHUAN)-aMUH

L 4

®parmMeHT §-anaHuHa BXoAUT B COCTaB
Brnonornyeckn akTUBHLIX AMNenTUh0B aH-
3epuUHa U KapHO3uHa (cxema 4.4.8), koTO-
pble B 60NbLWOM KONUYECTBE COABPXATCH
B MO3Iy U CKENEeTHbIX MblluLax 60nbLIUH-
CTBA NO3BOHOYHbIX. AH3epuH obnagaer
AHTUAUYPETUYECKUM AENCTBUEM, HeAO-
CTATOK ero B opraHname obycnasnusa-
eT pa3BuTue HecaxapHoro auabera;
KapHO3WH SBNAETCH NpealecTBEHHUKOM
aH3epuHa — OH cTumynupyer obpaso-
BaHue ATP, yBenuuusaeTt addekTus-
HOCTb KaTuoHHOro (Na*, K+, Ca?t) tpaHc-
nopra.

Cxema 4.4.8
CHz—EH-COOH
H
E\S O-CH2-CHz-NH:
CHa aH3epuH
CHQ-EH-COOH
) 8O-CHz-CH2-NH:2
H KapHO3MH




Beedenue 8 Xumito npupodHsix coeduHeHu

MosiBReHWe pas3finyHbIX aMWUHOKUCAOT
HeBenkoBon NpUpoapl — ABNEHWE B XU-
BOW Npupoae AOBOfIbHO 4acToe, U 4acTo
A2Xe HECKOIbKO HEOXWAAHHOE NO CTPYK-
TYPHOW Moand ukaunm U no CBOWM CBOW-
cTeam. [puBenem nuLlb HECKONLKO Npwt-
MEpOoB Takoro tTvna (maba. 4.4.1).

B 3aknouenve 3Toro pasaena Hago oT-
METUTb, YTO TakWe XOpOoLWO W3BECTHLIE
aHTUBNOTUKU, KaK NeHUYUNAnH U yedano-
CNOpWH, B NpPWUPOAHOM UCMIONHEHWUU (UMe-
eTCH LUIMPOKas CEPUS UX MNOSYCUHTETUYECKUX
NPOV3BOIHbLIX) TAKKE OTHOCATCH K MUHW-NE-
nTmaam ¢ pparmMeHToM B-aMUHOKWUCAOTHE

Tabnvua 4.4.1.
HexoTopbie HebenkoRbie nenTuabl.

A

Ph g
AHTUNAWUH (M3 MUKPOOPraHU3-
iHZ (CH2)a CH(CH3)2 O.  MOB); MHrMBUTOP NpoTeas
HOOC-CH-NH-CO-NH-EH-CONH-CH-CONH-CH-
. | H
ypenaHas censb e
aneaervaHan
rpynna
COQH
JlvHatuu (bnokatop dpepmeH-
TATUBHOW CUCTEMBI, pPerynm-
HOOC—CH—CH,—CH>—CO—NH—N pyemon nupuaokcanem 3a
| cueT nepeHoca D-aMMHOKUC-
NH | | noThl)
a-rMapasnHoOKUCnoTa
(1-aMuHO-D-nponunH)
Avasorpynna
| L
CliHNz (;JHNZ
('3:"-0 (l3=O AnazommuyuH
(ICHz)z gCHz)z
HOOC—CIIH—CHZ—CHz—CO—NH—CH—CONH—CH—COOH
NH2
I;\le Ff
HOOC-Ala-Ala-CH- -(CH2)2- S N-P-OH MHrMbutop riyTamMuH-CUHTE-
é: \O Tasbl (MHIMBUTOP MUKPOBHO-
Hs OH ro pocra).
CyﬂbCDOKCMMMHOCDOC-

(praTHBIN PpparMeHT

o

HOOC-CHz-CH-CO-N H-CH-\?:-
NH2 '®) ,

o -dypURraMumnH

B 16500 pa3 cnauie caxapo-
38l
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Tabnuua 4.4.1 (npogonxenue).

S
HOOC-CH-(CH2)3-C-NH-CH-CH
I [l | | MNennumnnmu N
NHz O CO-
L J
D- COOH
S
HOOO?H(CH&ﬂCNH(%iCH
NH2 O  CON_ _A~CH:0COCH; “eanocnopunC
COOH
OH

i
HOOC—(IZH—NH—CO—(IZH—(CH2)2—C—CO

TOKCHH “rpeyveckoro or4a” Bbi-
neneH n3 bakrepun Pseu-

HO—CH NH>
| _ domonas tobaci
CHa CH,—NH
HOOC
c -(CH2) }o@
-NH
NH2 HokapanumH (w3 Nocardia uni-
forms) LWUMPOKUI CNEKTP aKTUB-
S d——hk ACOQOH Hocte npotMB rpam-oTpuLa-
D- (J_:,’H TenbHeix HakTepuii
-H
X=0, NOH, < h
“NH2

B BuAe [-naktamHoro uukna Bnocneact-
B BblAn HAMAEHB! 1 ApYyrue aHTUBUoTUKK,

4.5. AvkeTOonUunepasuHbl

3T0T KNatc MUHU-NENTUA0B — OAUH
13 Hanbonee LWMPOKO pacnpoCTPaHeHHbIX
B npupoae. Cneayer noapasaenaTte Au-
KeTonunepasuHbl, KOTOPbLIE ABAAKDTCA
WCTUHHO NPUPOAHBIMU COEANHEHUAMM,
Tak kak 06pa3yTca B MeTabonuTudec-
KX Npoueccax, u AMKeTonunepasunHbl,
KOTOpbie 06pa3yoTca n3 nentmaos n Gen-
KOB kaK Npu pepMeHTaTUBHOM UM Xu-
MUYECKOM rMaponuae, Tak u Npu Tepmo-
nnse, O6uan nx CTpykTypa n NpuHLMnn-
anbHble peakuumm o6BpazoBaHua ObiNK
npuBeaeHsl B paizdeie 4.2.

copepxawme (Hapaay ¢ o.-aMUHOKNUCNO-
Tamu) B-NakTamHbi pparmenr,

JocTaTouHo MHOrO Takux coeanHeHnii
BblAGNEHO N3 Pa3nUYHbIX MUKPOOpPraHns-
MOB, BKAKOYaAN M MOPCKUE OpraHu3Mbl.
WMHTepecHo, 4TO cpean aTux umknonen-
TUAO0B MMEEeTCA IHAYNTENbLHOE KOMNYecCT-
BO NPOW3BOAHbLIX L-nponuHa (cxema 4.5.1).

Kak u B cny4yae nuHenHbIXx MUHU-Nen-
TUAOB, B psay AWMKETONMNEepasnHOB He-
Mano npumeposB 0Bpa3oBaHMs LMKNOAU-
Mepa M3 MoAMPULUMPOBAHHLIX (T.€. He-
6enkoBbIX}) aMUHOKMCNOT WIMeT MecTo
aocrtartodHo pasnoobpastbie peakuuu
nx Moandpukaumun: rngpokcnunuposaHme,
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Cxema 4.5.1
R=H (3KCTpaKT MOpPCKOM 3Be3abl Luidia clatharata)
R = CH(CH,), Aspergillus ochzaceus
- R =~-CH_~-Ph Rosellima necatrix
R
N = —CHZ?t© 3K§Tpaxr RPOXKEN
\
8 H N
H
R = -CH,~CH(CH,), Aspergillus fumiatus
Cxema 4.5.2
Me OH
P Ph nuKpopouenuH (Roccella fuciformis)
|
OMe H
0
$

nynexepumosas kucnota (Candida pulcherrima)
HO |
0

AXUHYNWUH (Aspergilius echinulatus)

o) OH

N éS apaHOTWH (Arachniofus aureus)
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N-meTnnupoBaHue, gerugapupoBaHue,
okuncnenune, N-rugpokcunuposaHue, N-ok-
CUOUPOBaHUE M Aaxe ranonavupoBaHue.
Kpome Toro, B page cnyyaesB OTMEYEHO
Y4acTne aMuHokMcnoT D- konburypauun,

OToenbHOW rpynnon npeacTaBlfieHsb
AVKEeToNnMnepasuHbl TpMnTodana, apoma-
TUYECKOE KONbLUO KOTOPLIX 4aCTO UMEeT
U30NPEeHUNbHLIM pagukan (axuHynuH).

4.6. Uuknonentugbl

LivknonenTtuabl npegcrasnaor coboi
rpynny NpUpOoAHLIX COEANHERMIA, Kak Npa-
BU0, MOCTPOEHHbIX M3 NPOTEUHOrEHHbIX
-aMUHOKUCAOT NO TOMY X€ NpuKuMny,
YTO U NUHENHbIE NnonunNenTuabl, T.€. 06-
nagawowmx cnegndnyHbIMM aMuaxbiMu
(nenTuaxbiMu) cBa3siMn. OTKNOHEHUEM OT
6enkoBoro nogobma MOXHO CYUTATb
BK/HOYEHUE B 3TU LENOYKWN, 3AMKHYTLIE B
MaKpPOUUKNb!, a-aMUHOKUCNOT D-KoHpuU-
rypaumnm v moaudpuuupoBaHHbix L-o-
aMUHOKUCNOT. B OCHOBHOM, UX MCTOYHU-
KaMun ABNRI0TCA rpubbl U paznuyHoie
MUKPOOpPraHnamel. LiuknonenTtuab! BeChb-
Ma pa3HooBpasHbl N0 HMONOrMyecKon ak-
TUBHOCTU — 3TO AHTUOUOTUKU, TOKCUHDI
WU perynatopbl TpaHcnopTa MoHOoB, [pu

Nocnegnaa rpynna 3Toro knacca nNonu-
nenTngoB — AUKEToNMNepasuHbl ¢ MOC-
TUKOBOW CEpOUn, kak Npasuno gucynepua-
HOW (apaHoTuH). HekoTopsble NpeacTaBum-
Tenu gucynbPuaHbIX gvkeTonunepasu-
HoB 06napatoT paszHoobpasHon Buono-
FMYECKON aKTUBHOCTbLIO: aHTUIpMBKOBOR,
aHTubakrTepmanbHon, aHTUBUPYCHON U
NPOTUBOONYXONEBOW (cxema 4.5.2).

aToM ux Buonorn4yeckue CBONCTBA, B Ka-
KOW-TO Mepe, CBA3aHbl C pa3MepoM UUK-
na. B 3aBUCUMOCTU OT BENUYUHBI LMKNO-
nenTuaos (ApyruMmn cnoBamu, OT Konu-
4ecTBa AMMHOKMUCNOTHLIX OCTATKOB, UX
COCTaBnSOWMX), Mbl U NpOaHaNU3Npyem
3TOT KNacC COEAUHEHUN.

Kak yxXe ynoMuHanocCb BbilLe, Cyuie-
CTBYIOT MUHUMANbLHO BO3MOXHbIE LUKIO-
nenTuabl — AMKeTonunepasuHel, 0H6paso-
BAHHbLIE B3aUMOLENCTBUEM LBYX aMUHO-
kucnot. QHU Bbinn Bblgenexbl B OTACNL-
HblA KNACC, T.K. UMEIOT A0CTaTO4YHO cne-
UMDUYHYIO CTRYKTYPY.

UnknonenTuabl, COCTABNEHHbLIE U3
TPEeX aMUHOKMCIOTHBLIX OCTATKOB, BpoAae
bl B Npupoae He HanaeHbl. O4veHb peaku

Cxema 4.6.1 ' -
C'jic CH Ph-CH% g
CHas | ﬂ’J ™~
N
| H CH2 H N/
CTN/CH\C/N‘\CH J
i N _ H
“~CHa CHG/
z N
O/C\CH/N\CF'{ CH3 AN—¢—1] T /Kc
) g ~Pr ﬁ) (CH2)5-C-CH— y
TEeHTOKCUH XnamogouuH
/S —D
ok
D—&s\/ N val ManodopMUH A (MUKOTOKCUH)
lle—Léu—D
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Cxema 4.6.2
CH/ cHr——CH2 ~—~CH>
N
/NH \Ca " o’,?
dly N ] Qfo\\F . “cH:
H 2 ~0~
ger }\c \Cﬁz \ ™~
0 O
i NH l\\l Ha
co—CH
““CH:——CHr"CHz/

B NPUPOAE U LMKAOTETPANENTUAbl, HO OHU
BCE Xe OBHApPYXEHbI WU OXapakTepu3oBa-
Hbl (cxema 4.6.1). TeHTOKCUH (PUTOTOK-
CuH rpubos) n xnamogouux (adppexkTms-
Hbl LUTOTOKCUYECKUA arenT) — TUnuy-
Hble NpeacTaBUTenn 3TOW rpynnel — Xa-
PaKTEePU3YIOTCA HEeOObIYHBIMU AMUKOKUC-
NOTHBIMW OCTaTKaMW: UX MONEKYNspHaa
CTPYKTYpPa OoTAuYaeTcn KOHGOPMAaUUOH-
HOW XECTKOCTLI LiMKNa U HEe MeHaeTeCn
NpPW Nepexoae U3 KpucTannnyeckoro co-
CTOAHMA B PAcTBOPLI, 4TO, OYEBUIHO,
0693aH0 OTHOCUTENbHO ManoMy pasme-
Py UMKNOB, ruapodobHOCTH pagukanos
aAMWUHOKUCAOT U BOAOPOAHLIM CBA3SAM
MexXny aMuagHbiMu $parMeHTamu
(>C=0...H-N<).

Linknuyeckue nedranentuabl npea-
cTaBneHs ceMmerncTBaMmmn ManopopMmUHOB,
BUOMMULMHA, TYBEepakTMHOMULMHA K1 Kan-
peoMuumnHa. HekoTopsle npeacraBuTenu
ATOro psaa nonyyMnu KMHu4eckoe npm-
MeHeHue ana nedyexwusa Tybepkynesa.
B paoy umknuyeckux rekcanenTtuios Ham-
Bonee u3yyeHa rpynna xenesocogepxa-
wux mMerabonuToB kKnacca cuaepoxpo-
MO0B. Ha npumepe deppuxpomMa nokasa-
HO, YTO OH AIBAAETCA BaXHbiM PakTOPOM
MukpobHoro pocrta. B monekyne aToro
umknonenTuia MMeeTcsa TpM octaTka op-
HUTUHA, AUUNUPOBAHHLIX U TMOPOKCUNN-
POBaHHBIX N0 d-aMUHOrpynne — MMeHHo
9TU PYHKUMOHANU3UPOBAHKbLIE OCTaATKM
KOMMNEKCYTCH C MOHOM TpexBaneHTHO-
ro xenesa (cxema 4.6.2). B ovcyrcreun
nocnenHero ceoBo4HbLIR NenTug MOXer

KOMMNEeKCoBaTLCa C Apyrumu Tpexsapaa-
HbiMW KaTuoHaMu (Al Ga3*, ...).

HccnepoBaHmne cMepTensHo 900BUTO-
ro 3aeneHoro rpnéa Amanita phalloides, Ko-
TOpOE BenoChb 0KONO 45 neT, NpMBenO K
OTKPBITUID ero AL0BUTbLIX ASNCTBYOLMX
Havyan. 3Tu KOMNOHEeHTLI N0APAa3oeNA0T-
CSl Ha ABe rpynfso UMKNonenTuaoB: ren-
TanenTudsl (NoA Haszeanwuvem annoTok-
CUHLI) M OKTanenTugp! (NoA Ha3BaHUEM
amMaTOKCUHLL)., 3TN LUKNONEeNTUAbL UMe-
0T CynbPuaHbI (CynbPOKCULHLIR)} MOC-
TUK U NOTOMY MOryT 6biTh Knaccuduum-
POBaHbl Kak BuLUKkAnMyeckme NoAMnenTmn-
nel. O6a nenTuga uMerT pad rmapoKcu-
NUPOBAHHLIX AMUHOKUCNOT (OKCUNPONIKH,
OKCUTpUNTOPAaH, OKCUNEALIMH 1 OKCUU30-
nenunH) — npeanonarawT, YTO UMEHHO
MX NPUCYTCTBUE CBA3AHO C TOKCUYECKUM
nencreueM (cxema 4.6.3).

NHTEepecHo, 4TO 13 atux xe rpubos
6bin BolaeneH Apyrow yuknononunenTug,
aHTaMaHug — 9T0 yXe aekanenTtua, KO-
TOPLIA HEe TONLKO He 0Bnagaer TokGuyec-
KUM 3pPekToM, a OEeNCTBYET KaK aHTu-
TOKCWUH NO OTHOLWIEHWUID K TOKCUHAM 3TO-
ro xe rpuba. Bce peno, KOHe4HO Xe, B
KONM4YeCTBe Pa3fNMyHbIX LIMKNONEeNnTUaoB
M B UX CENEKTUBHOCTU — YCTAHOBNEHO,
470 $annoTOKCUHLI NMOBPEXAAT MeM-
BpaHbl KNeTOK NeYeHn, a aMaToOKCUH CBA-
36lBalOT PHK-nonuMepasy, nencreue xe
aHTUTOKCMHA aHTamaHuaa CBOAUTCA K
NPeLoTBPaLLEHUI0 HAKOMNEeHMa TOKCUHa
B Ne4YeHu, T €. OH HenTpanuayeT JencT-
BME NUlb OJHOW rpynnkl TOKCWHOB. HO
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Cxema 4.6.3

CQ“C H—NH —<©

AIa—NH CH—CONH—-CH CHQ""CE —-CH>=-X X (X=H, CH

Ia (channonauHbl)

5\:

HO /

N
CH CH—g ™
NH CO— Tre—
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OH
(X=H, OH) X-C HQ—C\H
CH-CH
N}—FCH—CONH—CH—C
CO
N—-CO
VA
HO C

|
CH2COR  (R=0OH, NHy)

CHQ X X (X=O0OH, H)

OH

PannoTOKCHHbI

"oy

Ile aMaTOKCUHbI
(aMaHNTUHBI)

6onee MHTEPECHOE CBOWCTBO aHTaMaHu-
fa, cocTas KOTOROro npeacTasneH knac-
CUMECKMMW NPOTEUHONEHHbIMW 2MUHO-
KACNOTamMmn W CTPYKTYPa NUueHa Kakux-
nndo HeBENKOBLIX U3NULWIECTB, 3aknoya-
eTcqa B ero cnocobHoCTN 0Hpa30BLIBATL
KOMMAEKChl C WOHaMu WenoyHelx MeTan-
noB — KOMNAEKChl TUNa “roCTb-X038UH"
(cxema 4.6.4). Tak HA3LIBAOTCH KOMNNEK-
Chl, B KOTOPBLIX WOH MeTanna BKMOYEH
BHYTPb KakoW-nubo uUKNUYECKOW UMW
NONMUUKNUYECKOW OpraHWM4Yeckon Mmone-
Kynbl. VIOH NpOYHO yaepxwBaeTcs B No-
NOCTW MONEKYMbl 3INEKTPOCTATUYECKUM
B3aumMmogencteem M* ... O =C <, ecnv
kapboHUnbHele rpynnel C=0 Hanpasne-
Hbl BHYTPbE uukna, a HoKoBble pagukansl
AMUHOKWUCNOTHBIX OCTATKOB — Hapyxy.
Takas cuTyauns 0BbIYHO UMEET MECTO B
opraHu4yeckom pacTteopurene, B nunua-
HOW cpene. Ecnv e KOMNNEKE No Kakon-
MO0 NpUYKMHE OKaXXETCH B BOOHOW cpeae,

TO MPOW30WAET BbICBOOOXAEHUE WMOHA
Meranna U3 NonocCTyu No NPU4nHE Uame-
HEHWUS KOHGpOpMaUUKM MONeKynel LWKNO-
nenTuga Bcneactene ruapodobHOCTH
paguKanoB aMUHOKUCNOTHBIX OCTATKOB —
OHW NepengyT BHYTPb UMKNZ 3a CYeT pas3-
peleHHbIX BpawaTenbHbiX NEPexonos
o-cBazen =C-C= n =C—N< v kak Obl Bbl-
TONKHYT UOH MeTanna B pacTBop, KOTO-
PbIN K TOMY X& aBNAETCH ruapounbHbIM
Nno CBOEW TEHAEHUWUW.

OTKpbITUE TakMX KOMNNEKCOB B NpU-
POAHOM XUMUUW, OHEBUAHO, Chirpano CBOK
ponb (BO3MOXHO Aaxe pewaroulyo) B
MHAUMWNPOBAHUM COOTBETCTBYIOWWX UC-
cnepoBaHWin B KNACCUYECKOW CUHTETU-
4YECKOW OpraHU4ecKkon XMMUM U NPUBEND
K pa3spaboTke LEenoro HanpasneHus —
XUMUU KpayH-3PUPOB, X KOMNNEKCOB C
MeTannaMmin 1 KkatanuTuU4eckoro AewncT-
BUA Ha Hase atoro ¢deHomeHa. o kpan-
HEW Mepe, ecfin NepPBLIE CUHTETUYECKME
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Cxema 4.6.4

Pro—Fro

&
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Phe Phe
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™~ Pro— Pro
AHTamManng

u ero komnnekc ¢ Na*

KOMIMNEKCHI KpayH-3pUPOB C KaTUOHAMKN Me-
TANNoB onvicaHel B 1967 roay, TO KOMNNEKs

4.7. QencunenTtugbl

UnknononunenTtuael, B KOTOPbLIX 04HA
UNU HeCKONLKO aMUHOKWCNOT 3aMeHeHhl
Ha OKCUKWCNOTHl (CnegoBaTenbHO, Haps-
ay ¢ NenTuaHeIMWU CBA3SIMU, B MONEKynax
NOABNAKTCA U CNOXHO3IDUPHBIE DYHK-
L) HA3bIBAKOTCH UMKNINYECKUMU reTepo-
DeTHbIMU nefnTugaMyu Unu gencunenTtu-
Aamn.

Uuknuyeckne gencunentugbl MOXHO
pasfenvTe Ha gBe rpynnb: uUKnbl ¢ pe-
MYNSPHO YepeaylownmmMnucs nenTUaHbIMU W
CNOXHOODUPHLIMA dparMeHTaMmn 1 He-
pPerynsipHo NOCTPOEHHLIE AeNCUNenTuabl,

BanMHOMUUWMH OTHOCUTCH K NEPBOW
rpynne n sIBNRETCH UHTepPECHEWLW UM
npencrasUTeneM gencunentugos. Kak v
BblLLIEONUCAHHEIW aHTaMaHug, HO B 3Ha-
yuTennHou crteneHn bonee apPeKTUBHO
N yHUBEPCaneHO, 3TOT rerepouuknonen-
TWUAQ CBs3blBAET OHBLI MeTannos (K*, Nat,
Ca?, Mg#), a Takxe Monekynsl BUOreH-
HbiX aMWUHOB (BO3MOXHO, YTO B aMMOHWIA-
HOM COCTOSIHWUW, TakK Kak KOMMIEKCYIOTCH
BCce-Taku kaTwuoHbl). Monekyna BanviHo-
MULUMHA NOCTPOEHAa W3 12 ¢pparMeHTos,
N3 KOTOPbLIX 6 NpeacTaBneHbl aMUHOKUC-
NnoTOW BanMHOM (TpwW L-u3omepa U Tpu
D-u3zomepa) v wecTslo GpparMeHTaMmun

Xenesa ¢ UMKINYEeCKUM rekcanenTuaom
(peppuxpom) BoigeneH Ha 25 net padslue.

0.-OKCUKWCNOT (TpW ocTaTka L-MONOYHOM
KWCNoThl WU Tpy octaTtka D-a-ruapokcu-
n3oBanepuaHoBoKW KKUcnoTtel). Monekyna
obnapaet nNpekpacHbiMW KOHMOpPMaLU-
OHHbIMWA BO3MOXHOCTAMM: NOKa3aHo, 4Yto
B paCTBOpE OHa CylecTBYyeT B BUAE paB-
HOBECHOW CMeCUu Tpex KOHPpOpMepos,
4YTO O4EeBUAHO W 0OBRCHAET pasHoobpa-
3ne ee KoMNNeKcoodpasyruinx cnocob-
HOCTEN, Tak KakK xaxnan KoHpopmauus
ByneT xapakTepwusoBaTbCn CBOWM pa3s-
MEPOM NONOCTU WU KOOPOUHAUWEWN Kap-
BOHUNBHLIX FpYNN BHYTPU ee. [0 gaHHbIM
PeHTITeHOCTPYKTYPHOr0 aHann3a, KoMm-
nnekcoobpasoBaHve BanUHOMULMHA C
KaToHaMmu MeTannoB, Kak WU B cnyvae
aHTamaHnga (cxema 4.7.1), nponcxoant
BCNeACTBME 3NEKTPOCTAaTUYECKOro CBS-
3bIBAOLWEro B3aMOAEWNCTBUS NONOXW-
TENBHO 3APFXEHHBLIX UOHOB C N3DbITOY-
HOW 3NEeKTPOHHOW MNNOTHOCTLIO Ha Kap-
BOHUNBHEIX KMCNoOpPoaax (B 4aHHOM chy-
yae, CnoXHO9MUPHLIX rpynn).

B nvno@wvnbHeIX pacTBOPUTENSX Kap-
BOHUNbHBIE FPYNNbl OPUEHTUPOBAHEI
BHYTPb LUMKNA, a nMNOpUNLHbIE pasguxa-
Nbl aMUHOKUCNROT U OKCUKUCNOT hopMUpYy-
OT BHELUHIOKD ero 06onoyky. fpn nepexone
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Cxema 4.7.1

Cxema 4.7.2
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TAKoro KoMnnekca B rugpopuneHyo cpe-
ay, UcnoNb3dya KOHOOPMAUUOHHYIK Nna-
6UNLHOCTL, YrMEBOAOPOAHLIE pPaaUKans
YXOOAT BHYTPb UMKNE, N1 TEM CaMblM Bhl-
cBOOOXAAI0T KATUOH B cpeny. Takum ob-
PAa30M OCYWECTBNABTCH TPAHCNOPT KaTu-
OHHbIX YACTUL, C NOMOWbLID BANUHOMWUMA-
H3 U POACTBEHHbLIX EMY AENCUNENTUAOB
Yyepes nUnNuAHble Bapbepsl (MEMOBpaHh).
YCTaHOBNEHO, HAaNpUMEp, Y4TO B nunua-
HOW cdepe KOMNNekc BanuHomuuuHa C
K* 3HauuTensHO YCTOWYMBEE HATPUEBOD-
ro, 4uTo obecneynBaeT N3abUpaTenbHOCTb
TP3HCNOPTAa Kanua ¢ y4acTUeM 3TOro 1o-
Hodopa.

Hanbonee TUNUYHBIM CNy4Yaem Hepe-
MyYNSIpHBLIX AENCUNENTMAOB ABNSIETCA rpynna

SKTUHOMWUNHOB, MONEKYNbl KOTOPbIX CO-
CTOSIT U3 ABYX UMKNONENTUAHBIX LIUKNOB,
CBA3aHHLIX Mexay coboll deHoKcasuHo-
BoiM dparmeHToOM. Pone oxcuUkucnoT
3QeCb BLINONHAET MONEKyNna TPEOHWHA,
o6pasyiouas CnoXHO3IPUPHYID CBA3E,
B3aMMOAENCTBYS CBOEWN CNUPTOBOW rpyn-
noi ¢ kapbokcunom N-mMeTunBanuHa (cxe-
ma 4.7.2). AKTUHOMUUUWHB! ABNAIKOTCHA MOLLL-
HbIMWU UHMMBUTOpamu OHK-3asucumoro
cuHTesa PHK, 4yTo npuUMeHsieTcs B Knn-
HWKE NPU NEYEeHU HEKOTOPLIX BUAOB ONy-
xone. Cneanyetr OTMETUTbE WUPOKUN
cnexkTp 61onoruyeckoro QeENCTBUA aen-
CUNENTUA0B — OHWU 0BNanalT aHTUBNO-
TU4ECKOW, NPOTUBOONYXONEBOW, WHCEK-
UAAHON WU Ap. BKTUBHOCTAMMN,
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4.8. benku

Benku unu npoteuHel — Hanbonee
BaXHbIE NPOU3BOAHBLIE 0.-AMWUHOKWUCAOT, a
C NO3uULUKN NX BUONOrMYECKUX CBOUCTB U
ocoboro noNoXeHus B XUBOW npupoae,
benku npeactasnaldT coB60M OTAENBLHLIN
KNacct NPUPOAHbLIX COEAUHEHUW, NPUYEM
O4eHb BaxHbIM Knacc. Ho yyurbiBasd ux
Bruonoruyeckyd 3Ha4UMMOCTb U BbICOKYHO
MonexkynspHyw maccy (o1 104 ao 107 kD),
MOXHO cuyuTaTk Denkoswle coegvHeHus
BCE-Taku NpeporaTtnsoi BUOXUMNYECKINX
n Buodunaunyeckux uccneposaHuid. MNMoa-
TOMY 32ECh Mbl KOCHEMCH TONBKO UX XW-
MWUYECKOW YacTu. paccCMoTpuM Oenku
Kak MPOW3BOAHLIE -aMWHOKWCAOT, T.e.
Kak nonMnenTuabl BbICOKOW CTENEHWU
NONUKOHAEHCAUWN.

UcTopus uccneposaHuin Henkos, no
CpaBHEHWKO C ApYruMuK Knaccamu npu-
POAHBIX CoeauHeHWn, Haubonee Horara
COOBITUAMU U OTKPLITUAMU, NOCKONbKY
3TW BELWECTBA BE3AECYLM B XUBOW Npu-
poae, oueHb MHoroobpasHsl 1 Haubonee
CNOXHbl No CTpykType. Kpome TOro, ux
CNOXHOCTb U OONbWUE MONEKYNAPHLIE
pasMepbl COYeTardTCH C HU3KOW YCTOW-
YUBOCTBKY U TPYAHOCTHK UHAUBUAYANbL-
HOro BhiZENEHW. Ho K HacToaLEMY Bpe-
MEHU MHOrue Gapbepbl HA 9TOM NyTU
npeoacneHst. JocTaTO4HO OBICTPO U Ha-
NEXHO XxpoMarorpaduyecku onpeaenseT-
Cl aMUHOKUCNOTHLIW cocTaB Benkos u
NnocCnenoOBATENBHOCTE WX COEAUHEHUS
Mexay CoOOW; peHTreHOCTPYKTYPHbIA
aHanua no3soNAeT yCTaHOBUTL NPOCTPaH-
CTBEHHYIO CTPYKTYpy Tex Henkoseix MO-
nNeKyn, KOTopble YRaeTCa NoAyyYuTh B BUOE
KPWUCTannNos; pa3nuyHbiMA BapuaHTamw
MeTopa AMP ycnewHo nccnenyercs no-
BepeHue 6enkos B pacTBoOpax, B npouec-
cax kKoMmnnekcoobpasosaHua, T.e. B Cu-
Tyauuu, 6nu3Kon K TOW, KOTopas UMeeT
MECTO B XWBOW KnetTke. B HacTosauiee
BPEMS NPUHATO PaA3NUYaTh YeThipe CTPYK-
TYPHbBIX YPOBHA B apxuTekType 6enkoBblx
MONEKYN: NEPBUYHAsA, BTOPWYHAsA, TPETUY-
Has U YeTBepTUYHas CTPYKTypbl HENKOB.

MepBuuHaa cTpykTtypa 6enkos.
fMop NepBUYHOW CTPYKTYpOn HenkosBoH
MONEeKynel noapasymesaeTcd 3HaHue

aMWHOKWMCNOTHOrO COCTaBa ee 1 nocne-
AOBATENLHOCTE pacnpegeneHus amuHo-
KUCNOTHBLIX OCTAaTKOB B NONUMEPHON Ben-
koBon uenodke. OnpeageneHue nepsuy-
HOW CTPYKTYpbi A0 HEaaBHEro BpeMeHu
BbiNo 0YEeHbL CNOXHOW 3apa4ven, cTparte-
MMe PeLEeHUs KOTOPOW COCTOUT K3 cne-
DYLWMX HECKONBKUX 9TAnoB: NOcne rua-
ponu3a 6enka Ha MOHOMEpPHbIE aMWUHO-
KUCNOThI, HeobxoauMo onpeaenuTe MoNb-
HOE COOTHOWEHUE WX, ONPeaennTb MO-
NEKYNAPHYK Maccy 6enka oaHuM 13 du-
3MYECKUX MEeTonoB; pacuwenuTs Benok
Ha GparMeHTbl, B KOTOPbLIX MOXHO Onpe-
NENUTL NOCNEA0BATENbHOCTE AMUHOKWUC-
NOT KakuM-nubo MeToaoM, Hanpumep C
NOMOLWKLID CTYNEHYaTOW gerpagaliu no
30MaHy 1 pag apyrux XuMu4eckux u ¢gu-
3UKO-XUMUYECKUX Onepauuii ona BbiaB-
NEHUS Pas3nuUyHbliX CTPYKTYPHLIX AeTanein
fenka (HanuuMe npoCTeTUYECKUX rpynn,
ancynbGUOHBIX MOCTUKOB U T.4.).

Mepsbld BENOK, CTPYKTYpa KOTOPOro
OblNa NOAHOCTLIO pacluugpoBaHa — aTo
uHCynwH. Ha sty paboty CaHawap ¢ co-
TPYAHWUKaGMu 3aTpaTun HEeCKONbLKO ner
(Hobenesckas npemus 3a 1958 r.). C no-
MOLLIbO COBPEMEHHOW TEXHUKW TY XE pa-
BOTY MOXHO OCYWECTBUTEL 3@ HECKONLKO
HeOeNkb.

M3 BceEX XUMUYECKWX peakuun, nc-
NONb3YEMbIX ANA ONPELENEHUS pPaA3NnY-
HbIX CTPYKTYPHbIX MOMEHTOB HENKOBOW
npobnemel, cnegyetr oTMeTUThL Te, KOTO-
pble NPOWNU UCNbITAHUE BPEMEHEM W
UCNONL3YIOTCH B COBPEMEHHOW METOAO-
noruu.

MeTon Samana nocneposaTensHOW
jerpajgauuu nentuaoe u 6enkoB OCHO-
BaH Ha peakLuu peHunu3aoTuoLlmMaHaTa ¢
KOHUEBOW aMWUHOrPYNNowW B LUENOYHOMW
cpeane, KoTopas npuBoAUT cHavana K 0b-
pPa30BaHUID TUOMOYEBUHHOW METKU KOH-
LEBOW aMUHOKUCNOTLI, NOCAEAHAR NPW
npencteum CF,COOH oTwennaercs, 8 ko-
HEYHOM CYeTe, B BuAE 3aMEULIEHHOro
GEeHUNTNOrMaaHTonHa, nOCne 4ero
nonunenTuagHas uenk 6enka ykopadusaeT-
CHl HA OOWH aMUWHOKWCAOTHLIA OCTaTOK.
flanee 3aToOT npoUECC NOBTOPSIETCHA BHOBb
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Cxema 4.8.1
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CO CNeayoLLEN KOHUEBOW aMUHOKWUC NOTOMR:
0bpa3ylWUECH NPOV3BOAHKLIE PEHUNTVD-
MOAHTOVHA VAEHTUDUUVIPYIOTCH XpOMaTo-
rpapviecky, NOCKONbKY BCE OHW pasnu-
YarTCH NO CTPYKTYpe paavikanos R cdoT-
BETCTBYIOLWUX aMWHOKWUCTOT (cxema 4.8.1).

Tak kak MeTon 3aomaHa no3Bons-
eT NpoaHanuanpoBaTe NOAVUNENTUAHLIE

LENOYKM, cocToawwne npyumepHo 13 50 oc-
TaTKOB, 4TO ABHO HEQOCTATONHO ANA aHanu-
32 BCE HEenKoBOW MONEKYNbl, NOCNEAHIOID
NpeaBapUTENbHO PACLLENASTIOT CENEKTUBHI-
MW peakuvsiMu Ha ¢parMenTel. K TakoBbiM
OTHOCWTCH peakuus Benka ¢ HpoMUMaHOM,
KOTOPBIA pacliennser nentvuaHyld CBsA3k No
OCTaTKaM METUOHWHA (cxema 4.8.2).

Cxema 4.8.2
N
il B
(“? @
CHg—St  Br CHG'E'?“CN
?Hz CH3 —_—
g M s ]
~—~NH—CH—-C~NH~CH—CQ— ~—NH—CH—=—C—NH—CH—CQ~—
o
Br H20
~—NH—CH—C=NH—CH—CQO—
Bre A
i . @
" ——NH—CH—C=0 NHg—éH—co—

MentuaHbie cBA3U, obpa3oBaHHbIE
TpunTohaHoM, NENKO pa3pblBalOTCH
N-6pOMCYKUMHUMWAOM (cxema 4.8.3).

Hapnay ¢ xuMU4yeckvMmn cnocodamu
pactuenneHus, nNoaoTBOPHO WCNONL3YIOT

v depMeHTaTuBHble MeToabl. Nentuasl,
BbINOAHAKOWWE 3Ty pOfb, NOAPA3LENA0T
HA Te, KOTOpble OTWENNSKT KOHLUEBLIE
VN BAN3KUE K HUM aMWHOKUCNOTHbLIE
OCTaTKW (3K30NenTuaassl), v Te, KOTopkle
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Cxema 4.8.3
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Cxema 4.8.4
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~NH{ArgCO- NH-CH-CO-NH.CH-.. ~ _PAnCUH
(éHQ)A
o) /N\CO
R
NH-Arg-COOH  +  NH2-CH-CO-NH-CH-..
(éIH2)4
oc™co

pacltennaioT NenTuansLie CBA3W, yaaned-  (anpgonentuaasbl). Ons dparmeHtaumu
Hble OT KOHUOB HBenkoBOW MONekynnl  MOCHNERHWUE, KOHEYHO XE€, BoNnee MHTEePECHHI,
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a Haubonee NepPCNEKTUBHLI Cpeaun HAX Te,
koTopble 06napaT cnNeunduyHOCTLIO.
Tak, TpUNCUH rugponuMayeT NenTugHbe
CBA3KU, 0O6pa3oBaHHbIE apPrUHUHOM WUNK
NU3UHOM ¢ NGO Apyroi aMMHOKUCNO-
TOW, KpoMe nponuHa. CneunduHHOCTb
peakumii TPUNCUHA MOXHO NOBLICUTH,
MCNOAB3YS XUMUYECKYID MOAUPUKAUMIO
aMUWHOKMCNOTHLIX 0CTATKOB (kKak Obl 3a-
LWULas oaHy M3 nenTUAHbIX CBRI3EW OT
b epMeHTaTMBHOro Bo3aenCTBUN). Ecnun B
0OblYHOM BapuvaHTe 3TOT GepMeHT pac-
LieNNseT CBA3W C y4yacTUEM apruHuHa n
nn3ivHa, 1o nocne obpaboTku Henka
ManenHoBbIM aHrMApPUAOM, KOTOPbIRA

B3aUMOAENCTBYET C £-aMWUHOrpynnow
nu3nHa, GEPMEHT pacuennaet nentTua-
Hble pparMeHTh TONbLKO apruH1uHa (cxe-
Mma 4.8.4).

Tak kak 6enkoBble MOMEKyNbl 4acto
CBR3aHbl Mexay coboih gucynbdUaHbIMN
MOCTUKaMU (UNU Xe TaKMe MOCTUKU NpuU-
CYTCTBYIOT BHYTPUMONEKYNSAPHO), TO BaX-
HbEIM XMMUYECKWUM NPUEMOM, NPEABOPA-
IOWKMM BCE OCTancHble, ABNRETCH pac-
wenneHne aTUx ceaselr. ns goctuxe-
HUA LEeNU UCNONL3YIOTCH pas3fnuyHblie pe-
areHTbl, cpean KoTopbiX O4HUM U3 HaW-
fonee NONYNAPHBIX MOXHO CYMTaTb
2-MepKantosTaHon (cxema 4.8.5).

Cxema 4.8.5
1 2
F|2 '? R R?
-NH-CH-CO-NH-CH-CO-NH-CH-- | ,
(]3H2 -NH-CH-CO-NH-CH-CO-NH-CH--
|
é 2 HO-CH2CH2-SH CH28H
é - R (|3H28H ||a‘
R3 (':Hz R -NH&:H-CO—NH—CH-CO—NI-I—CH—

| |
“NH-CH-CO-NH-CH-CO-NH-CH-

+ HOQO-CH2CH2-S-S-CH2CH2-OH

Be3ycnoBHO, 3TO OANEKD HE NONHbIN
nepeyeHb NPUEMOB, UCNONb3YEMbLIX A/15
YCTaHOBNEHWUS NEPBUYHOW CTPYKTYpPHI
6enkoBoi MOnekynbl, HO, B 0bueMm, cTpa-
TErus pelweHWs 3TOW 3a[audYn TakoBsa; U
nocne ynadyHoro ee NPUMEHEHUR Mbl MO-
XEM yKa3aTb CTPOEHWE NONUNENTUAA UMK
fenka Tak, Kak 370 yXe caenaHo Bullue —
Ha cxemax 4.4.1-4.4.4.

BropuuHad CTpyKTypa 6enkoB. 370
nepBblid 3Tan NPOCTPAHCTBEHHOW OpraHun-
3aUUM NONUNENTUAHEIX LENCYEK, KOHTPO-
MpyemMbuli BogOPOAHBIMA CBA3AMKW nen-
TUAHbIX FPYNN, Kak BHYTPUMONEKYNAPHbI-
MW, Tak U mexmonekynsapHeiMn. OCHOB-
HBIMW BUAAMUWU BTOPUYHOW CTPYKTYPhLI AB-
NAOTCH: o.-CNUpanb, XapakTepHas Kak ans
BCEW MoNekynkl Benka (KepaTwuH BONOC,
MUO3UH U TPONOMWO3WUH MbIlUL), TaK U
TONBKO AN 0TAENbHBIX Y4acTKoB Henko-
BOr0 nonunmepa (MHcynuH). OHa cra-
funnMsanpoBaHa BHYTPUMONEKYNAPHbIMU
soaopoaHbiMK cesazaMu >C=0 - « - H-N<,

o-Cnupane 6bina TeopeTuyeckn npen-
ckasaHa lNonuHrom n Kopu 3a Heckofe-
KO NeT A0 ee 3KcnepumeHTaneHoro ob-
HapyxeHWs. MIMKW xe oTkpeiTa U B-cknaa-
yaTtas CTpykTypa benka, kotopasn crabu-
NU3NPYETCH MEXMONEKYNAPHEIMA BOAO-
POOHBIMU CBA3AMU TOro Xe thuna W xa-
paktepHa aona Takux 6enkos, kak ¢ud-
POWH Wenka W cnupans KonnareHa, Ko-
TOpasi npeacTasnsieT coH0M XryT U3 Tpex
ueno4Yek nonuvnenTuga, ctadbunuanpo-
BaAHHBI MEXMONEKYNAPHBIMU BOQOPOA-
HbIMWU CBR3AMWU (cxema 4.5.6).
TpeTuuHana CTpyKTypa 6enkos. 310
BTOPOW 3Tan NpPoOCTpaHCTBEHHOW OpraHu-
3aumn NoNMNENTURHBIX BUONONUMEPOB,
KOHTPONUPYEMBIA B3aUMOAENCTBUSIMUA
B6OKOBbIX GYHKUWOHAnNbHBIX rpynn. Bug
3TUX B3aUMOOENCTBUIA MOXET ObITh pas-
NUYHBIM: 3TO pasHoobpa3Hele BOAOPOA-
HLIE CBSI3W, ANEKTPOCTATUYECKOE NPUTRXE-
HWE WOHOB, KOBANeHTHble cBnawu. Bax-
HelLee MECTO B POPMUPOBAHUU TPETUHHOW
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Cxema 4.8.6
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cnupans KonnareHa

CTPYKTYpbl 6enka urpaoT AncynbduaHbe
cef3u, 00pa3oBaHHbIe B3aUMONENCTBN-
eM ABYX LWCTEWMHOBbLIX OCTATKOB. 3Ta
CBA3b BbIFOAHO OTAMYaeTca OT cnabbix
BOAOPOAHLIX CBOEW NPOYHOCTLIO B 0OLIY-
HbIX YCNOBMAX W B TOXE BPEMS BhIWIrpbiLU-
Ha, N0 CpaBHEHWIO C ApYyrMMK KOBaneHT-
HbIMW CBA3AMW, CBOEI NabunbHOCTLIO,
T.€. OHAa MOXEeT pa3pylarsca U CHOBA
BOCCTAHABNMBATLCSH B 4OCTATOUHO MAMKNX
ycnoBusax (cxema 4.8.7).

dopma Monekynbl 6enka ¢ gpko Bbl-
PaXEHHOW TPETUYHOW CTPYKTYPOU MOXET
ObITb ONpenenaHa kak gpopma “ knyodka”,
T.€. CTPYKTYpbl HECONPEAEBNEHHOW, HO
XEeCTKO GUKCMPOBAHHOW reOMEeTPUYECKOIA
GOpMbl B OTAWYME OT Knybka HUTOK,
CTPYKTypa KOTOPOro HOCWUT CAyYalHbIN
XapakKTep U He BOCNPOW3BOAWTCA NpU
NOBTOPHOW Npouenype ero obpasoBaHuMs.
Y710 3TO 3HA4YUT? 3TO 3HAYUT, 4TO DenKko-
BbIA kKNy6OK, Kaxnasa NeTns KOToporo

Cxema 4.8.7
> o] SH

bUKcUpoBaHa ANCYNbGUOHBIM MOCTUKOM,
nocne paspylakuero 0eCTBMUa Kakoro-
nMb0 BOCCTAHOBUTENS CYWECTBEHHO ME-
HAET CBOK) CTPYKTYPY U OT KNybka nepe-
XOQUT K HeonpeneneHHon dopMe, CooT-
BETCTBYIOWEN AeHATYpUpPOBaHHOMY 6en-
Ky. Ho npu npoBeaeHun obpaTHOW peak-
UMK, peakumm okucneHusa, 6enokK cHoBa

npuobpetaeT popmy KNyOKa, NnpUyem Ta-
koro knybka, kakum oH 6bIin BHavane.
Ecnn nexoaHeld 6enok UMen npuy aTom
Kakyo-nmmbo BUONOrMYeCcKyo akTUBHOCTb
(bepMeHTaATUBHYIO, HANpUMep), TO OH ee
NONHOCTLIQ TePsieT B NpoLEeCcCe pa3pyLue-
HWUA aucyneUAHBIX MOCTUKOB U NOAHOC-
Thi0 BOCCTAHABNUBAET 3TY AKTUBHOCTL
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Cxema 4.8.8
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HaTuBHas puboHykneasa

Llinppamur ykasaHbl NOPALAKOBLIE MOMOXEHAR OCTATKOB UMCTEMHA B NONUNENTUAHON Uenoyke

AEHaTYpUPOBAHHAA BOCCTAHOBMEHHAS
puboHykneasa

nocne obpasoBaHUn AMCynbdUaHbIX MOC-
TUKOB, T.€. NOCNE BOCCO3AaHUA CTPYKTY-
pbt KNyOKa (cxema 4.8.8).

N3 BbllLEPACCMOTPEHHOID aHanwuaa
TPETUYHOW CTPYKTYPLI ODENKOBOW MONEKY-
Nbl MOXHO BRIBECTM CNeaytOLLEE onpene-
neHue TPETUYHON CTPYKTYPLL: 3TO CTPYK-
Typa Benka, obycnoBneHHas 83aMMOLen-
CTBUEM LIMCTEMHOBBIX aMWUHOKMCNOTHAIX
OCTaTKOB, MNBC 3TO KNYyHOK, PUKCUPOBAH-
Hblt AMCYNbPUAHBIMKM MOCTUKaMW. XOTA
B 06WEM cnyyae He WUCKMNIOYEHOD, YTO OT-
AeNbHLIE aneMeHTH! (T.e. netnu) knybka
MoryT BuTe 06pa3oBaHbl B3aUMOAENCT-
BUEM U APYMMX aMUHOKWCNOT: BOJOPOA-
HEIMW CBR3AMW ¢ y4yacTuem QOH-rpynn
cepuHa M TPEOHWHA, NOHHBIMUA CBSI3SIMM
aMMOHUIAHO-KapBokcunaTtHoro tuna (—NH3*
OCO-) ocTtatkoB nu3avHa (apruHuHa) u
acnaparMHoBOW (rNyTamMMHOBOW) KUCNO-
To. HO Takme netnu ByAyT HECTOWKUMMK
W NErko paspywwaTeCs Npv AEACTRUW pac-
T2QPUTENR, M3MEeHeH pH cpeabl U T.4.

YeTBEepTUUHaA CTPYyKTYpa OGenka.
3710, HaBepHoe, caMasn HeonpeaeneHHas
CTPYKTYpa. EAWMHCTBEHHOE, 4YTO MOXHO
cKa3arb 0 HEeW — TO, 4YTO 3TO KOMNNEKC
W3 HECKONbKKUX NONKMNENTUOHBbIX LENOYEK,
CBA3AHHbIX Mexay coboil cameiMu pas-
NUYHBIMU CBA3SIMK: Kak cnadbiMK BOLOO-
POAHBIMW U UOHHBIMW, TaK 1M NPOYHBIMWA
KOBaNeHTHLIMK, BKMOYas AMCYyNnbPUaHbIe,
CNOXHOSDUPHLIE U aMUOHKIE. TUNWUYHBIM
CNy4aeM 4YeTBEPTUMHOW CTPYKTYPHOW Op-
raHu3aumy 6enka sBnseTcs Monexkyna re-
MornobuHa, CocTosWas U3 YeTelpex Nonu-
NeNTUAHLIX LEenoYeK, CBSI3aHHbIX Mexay
coboi BOAOPOAHBIMK, rMAPOGOOHBIMIA U
WoHHBIMX cBa3aMK. Ocobyrd ponb Bbl-
NONHSAIOT UOHHBLIE CBRA3W MExAy acnapa-
rMHOBOW KWCNOTOM C OAHOW CTOPOHHI,
NU3UHOM U apMMHUHOM C OpPYroi CTOpO-
Hbl — OHM 0Opas3ylTCs TONBLKO B AE30K-
cureMornobuHe 1 paspeiBalOTCH NPK OK-
cureHWUpoBaHWKM aroMa xenesa. B cBoto
QYepenb, remMel cBa3aHel C HenkoBbiMU

Cxema 4.8.9
— A[sp T 77 Fe2+ [T 7777 77 ]
coo” I
4 VO
- cin
Arg His
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Cxema 4.8.10
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LenaMn KoopanHauMoHHOM CBA3bIO ato-
Ma Xenesa u MMnAas3oneHOro ¢gpparMeH-
Ta aMWUHOKUCNOTHOrO ocTaTka rmctuauHa
(cxema 4.8.9).

IpyrimMm xapakTepHoliM npumepom 6en-
KOB C YETBEPTU4HOW CTPYKTYPHOW opra-
HU3auUen ABNATCH UMMYHOrnobynuHsl,
4yeTblpe nonMnNenTUaHbIX G parMeHTa Ko-
TOpbIX CBA3aHL Mexny cobon gucynb-
PUAHBIMU MOCTUKAMU (cxema 4.8.10).

B cTpykType 3toro knacca 6enkos
obpauwaer Ha ceba BHMUMaHWe Bonblioe
KONWYECTBO CUMMETPUHYHO PacnonoxXeH-
HbiX BHYTPUMONEKYNAPHLIX AUCYNRbDUR-
HblX CBAI3EW, KOTOPHLIE B ONpeagneHHbIX
YCNOBUAX MOryT NEPEX04UTb B MEXMO-
NeKynapHule AUCYNbGUAHBIE MOCTUKW,
TEM CaMblM MEHAIsl NPOCTPAHCTBEHHYIO
CTPYKTYpY Oenka B LLENOM, U NPUYEM ME-
HfIfl €8 CYLLECTBEHHO.

B 3aknNO4eHUN O CTPYKTYPHOW opra-
H1U3auun BenkoB cnegyet OTMETUTh, Y4TO
TPETUYHAA W YETBEPTUYHAS CTPYKTYphI
xapakTepHul Ana 6enkoB BbICOKOW BWO-
NOrM4eckonW akTUBHOCTW, PEepMEHTOB B
4aCTHOCTU. JTWU CTPYKTYPLl NO3BONSIIOT
Monekynam ¢GOopMUpoBatbh akKTUBHLIE
LEHTPbLl BLICOKOW 9OPEKTUBHOCTU U Ce-
NEKTUBHOCTW.

OnpepeneHne TpeTU4HOM N 4YeTBep-
TUYMHOW CTPYKTYP OENKOBBIX MONEKYN OCY-
WeCTBNAETCA QUNYECKUMN METOaAMW,
B MEPBYID O4EpPEeb, PEHTrEeHOCTPYKTYP-
HbIM aHanuaoM. CnekTpockonu4veckue
vetoab! (VIK-, AMP-, YO®-) Takxe npuHo-
CAT onpegeneHHyK nHopmMaumnio o NpPo-
CTPAHCTBEHHOM CTpOEeHUK BenkoB, HO 3Ta

MHPOPMALUA HOCUT AONONHUTENGLHLIN
Xapaxrep.

Xumuueckue cBoilcTtea benkos.
[MpakTUyeckn He UMEET CMblCna roBOPUTL
0 XUMWYECKUX CBOMCTBAxX Kaxnoro KoH-
KpeTHoro 6enka, nockoneky nobdas den-
KOBan MONEKyna MMEEeT NOYTU BECL ap-
ceHan GyHKUUOHAN6HLIX FPYNN, NOXanyu,
3a UCKNIOYEHWEM DNePUHOBLIX U kapbo-
HANbHBIX, U B CBA3WU C 3TUM, BCE Henku
DOMXHbl 06nanaTb GUKCUPOBAHHbLIM Ha-
BOpPOM XUMUYECKUX peakuvii. B Hebonb-
LLIOM KONWYecTBE Cny4aeB Monekynol den-
KOB UMELOT kakon-nnbdo npeobnaaatonn
cocTtas. Tak, B noaMnentruaax Kkonnarexda
TPETb aMUHOKWUCAOTHOMO COCTaBa NPUXO-
OUTCA HA MUUMH; B NOAUNENTUAHOW LENN
HenpoTokcuHa-I! (aa kobpel) okono 20%
aMUHOKMCNOTHOrO cocTaBa NpUXoauUTCst
Ha OONK OCHOBHbIX aMWHOKUCNOT (His,
Lys, Arg), Toraa kak Konu4ecTBo KUCNbIX
amuHokucnot (Asp, Glu) — meHee 10%.

MoaToOMy MMEEeT CMbICH rOBOPUTE O
XUMUYECKUX CBOWCTBAxX HE MONEKyn.ol
benka B LEeNoM, a OTAENbHLIX €€ y4acCT-
KOB. BO-nepBbiX, Mbl MOXEM BLIAENATH
rnapoduneHble U rnapodobHeie (nnno-
GUNbHBIE) Y4aCTKU MONEKYN, B MONEKY-
nax 6enkoB MOoryT BuiTe y4acTKM LENW C
LOMWUHUPYIOLLMMU KUCNOTHBIMW CBOWCT-
BaMn (nokanwsauua Asp u Glu) nnm po-
MUHWPYIOLWMMIU OCHOBHLIMW CBOWUCTBaMW
(nokanuaauyusa Arg, Lys n His) n 1.a. Kpo-
Me TOro, onpeaeneHHble CBONCTBA y4acT-
KOB Lilenvt MOryT BblTb 0BycnoBneHsl B3au-
MOOEUCTBUEM COCEAHUX AMUHOKUCNOTHBIX
dparMeHToB: cocenCTBO acnapruHOBOW
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Cxema 4.8.11
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KWMCNOThl U NM3WHA NPUBOAUT K Coneod-
pa3oBaHWID, a cnegoBartesnbHo, K MOBbI-
WEHHOW rnMapoduneHOCTU ¢parMeHTa
Lenu; coceacTBO ABYX LUCTEVHOBLIX OC-
TaTKOB — K 06pasoBaHuUD NoKankHoro
ovcynehunaHoro dparmeHTa, obnapato-
WEero MArKUMY OKUGAUTENbHLIMU CBOWN-
cTBaMu (cxema 4.8.11).

CnenyeT OTMETUTL, YTO B3aUMOLEN-
CTBME ABYX COCeAHWX rpynn B onpeje-
NeHHOM CTeneHu CBA3aHo ¢ reoMeTpuen
COOTBETCTBYIOUWEN NEeNTUAHOWK CBA3M,
KOTOPAasi MOXET MeTb KakK TPaHC-, Tak u
LMC-KOHPUIYpP ALK — AOCTATOYHO XECT-
kue CTPYKTypbl. X XecTkocTb obecne-
YeHa YaCcTUYHOW ABOECBA3ARHOCTbIO CBA-
an ~HN-CO- 3a cqeT n—n* B3anMogeit-
cTBUA Kak npaBvno, B noavnentuaHbix

uenoykax peanusyertcss TpaHc-Gopma,
KOTOpas He npenaTtcTeyeT cbnuxeHuto
¢hyHKUMT BOKOBbLIX PaAviKaNoB TakuX aMu-
HOKMCNOT, Kak Asp v Lys, Glu v Arg. Ho
TUONbHBIE MPYNNbLl LWCTEVNHOBBLIX OCTATKOB
MoryT obpazoBaTh AVcynbPUAOHYIO CBA3b
TONbKO NMpu Uunc-gopMe NenTuaHoro 3ge-
Ha, Takxe CTepuyecKWU 3aTPyLHEHHLIM
OKa3biBaeTcsl B TpaHc-dhopMe u cone-
obpaszoBaHve OCTATKOB acnaparvHoBOWM
KUCAOTLl 1 ructvavHa. lNoaroMy Takue
TpaHC-CTEPUHECKW 3aTPyAHEeHHble peak-
Uy BOKOBLIX YHKLMOHANBHLIX FPynn B
cfnydae peanusauuu B3aVMOLENCTBUS
ByayT MeHATbL reoMeTpuio NenTuaHoro
3B€Ha C UMC- Ha TpaHC- W1, Takum obpa-
30M, CYLLLEECTBEHHO BAWATL HA BTOPUYHYIO
CTRPYKTYPY BenkoBoit MONeKynol.
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Cxema 4.8.12

H /o iRt '_t.lﬁ H /o Ru :2—H1-
- | -~
N N—CH— .40 N,  N—CH— *2H
H : 1
RCH R.CH
t 2
_ _ 0 . - - OH R
N—CH—~ NN N—CH—~
“\( \(
R—?H R—i H

Y3 nocneaHero noAgXeHus BLITEKaeT
VKOPEHALWKUACS B NOCNeaHee BPEMS,
AOCTaTQYHO 0B M B3rNa Ha rNaBeHcCT-
BYIOLLLEE 3HAYEHWEe NEePBUHHOWM CTPYKTY-
pbl 6enka: nocnenoBaTeNnbHOCTL U Npu-
pooa aMuHOKWUCAOT B NonvnentuiHow
Lenu onpeaensaer ee NPOCTPAHCTBEHHYIO
CTRYKTYRY.

MHTEpECHLIN NnpuMep cneundu4ecko-
ro ydactuvs 60KoBbiX (PYHKLUWUOHANBHbLIX
reynn aMuHOKUCAOT B peanulauuv 6uo-
norvwdeckux GyHKL Ui 6eNKOBbIX MONEKYN
B XXWIBOM OpraHu3Me npefoCTaBnsatoT Ham
Meay3bl, Aequorea victoria, 06napalwuune
BUONIOMUHUCUEHTHOW CUCTEMOR U3 ABYX
accoUnvpoOBaHHbIX HEMKOBbLIX MOekyn,

oAHa ux KoTopblx obnagaer xpomodop-
HbiMW1 CBOUCTBamMu (3eneHas ¢gnope-
cueHuwust ¢ & =508 Hm . XpomodopHas
rpynna 3Ttorg npoTtevHa ¢QLpaeTcs B pe-
3ynbrarte AByX NOCAea0BaTENbHbLIX PeAKUUT
(peruwgparaumv v OKUCIEHVA C Y4acTUEM
ABYX nentuaHbix ¢parMeHToB uenuv v ¢e-
HOMBbHOM QYHKUUK TUPO3UHA (cxema 4.8.12).
13 cxeMbl BUOHO, YTO €Cnu 3TOT Npo-
LEeCC ABNSIETCH YACTO XUMUYECKUM {(QCY-
LecTBNaeTCa Noh, AEUCTBUEM TEeNnNoBOn
SHeprvuu Ha NepBol CTaauvun 1 KUCNopo-
[a Bo3yxa Ha BTOPOW), TO CKopee Bce-
ro, OH HeobpaTtum. B cnyyae ero aH3um-
KOHTPRONAMPYEMOCTHU, SBNEHKnE Buodnoo-
pPEeCUESHLMK OCMKHO BblTb 0BpaTUMbIM.



{ naga 9.

nMnNnabl: XXUPHBIE KUCJ10Thbl
U UX NIPOU3BOAHLIE

Nunupel BMecTe ¢ yrnesonamu, 6en-
KaMW ¥ HYKNeunHOBLIMU Kncnotamm obpa-
3YIOT OOMH 13 YETbIPEX MaBHbLIX KNaccoB
coegUHeHUW, GOPMUPYIOWUX XUBYIO
TKaHb, XWUBYID KNETKY.

OnpepennTb NOHATHE “nnUnun"” He Tak
NPOCTO — B 3aBMUCUMOCTY OT TOro npen-
METa, roe 3ToT MaTepuan paccmaTpuBa-
ETCH, 3TO NOHATHE MOXET BbiTh PA3HLIM.
Yaue Bcero nopg 3TMM KNnaccoMm nNpupon-
HblX BELECTB paccMaTprBaldT BCce Npu-
POOHLIE COEAUHEHUS, HEPACTBOPUMbIE B
BOOE W PACTBOPUMbIE B OPraHmMyecKkmnx
pactBopuTenax. KOHe4YHO, NpraHaK cnuLu-
KOM OBWMpHLIV: Noa 3TO onpeneneHue
nonagatoT NPMPOAHbLIE cCOeaNHEHN Pa3-
NVYROU CTPYKTYPbLl 1 pasnn4Hon Guono-
rMYyeckor GyHKUMOHANbLHOCTU. MHoraa ux
noapasnensatT Ha OMbISEMbIE TMNUap —
Te, KOTOPbLIE NPU WENOYHOM rUaponnae
JaKT XUPHLIE KNCNOTLl N HA HEOMbINSIe-
Mbl€ NUNUabl — Te, KOTOPLIE HEe noaBep-
ralotcs rupponunay. Ho ato mano obner-
yaeT 3afady, Tak Kak BTopas rpynna rno-
NPeXHEeMy 0CTaeTCa CAULLIKOM Heonpepe-
neHHoNn. B HacToAweM rn3gaHiv Mol By-
IeM NpMaoepxMBaTLCa onpeaenerna nu-
NMMAOB KAaK XMPHBLIX KUGNOT 1M MX NpOU3-
BOOHbLIX, PAaLUMOHANLHOIO KaKk ¢ XMMuyec-
KX, Tak U ¢ BMoNOrnyeckmnx nosnuvim.

5.1. XKupHbie KMCNoOThl

NTaK, 3a 0CHOBY Knacca NMnuaos Mal
NPVHUMAEM XMPHbIE KUCNOTLI, T.€. opra-
HAYECKWE KUCNOTbl C AOCTAaTOYHO [ANNH-
HOR YrNeBOOOROAHOW LENoYKoW. B npun-
pone o6HapyxeHo cBbiwe 500 XMPHbIX
KNCNoT, Bonblaa 4acTb KOTOPbLIX BCTPE-
YyaeTcs BECbMa peako, Toraa Kak Wwnpo-
KO PacnpocTPAHEHO B PACTUTENbHLIX W
XWUBOTHbLIX OPraHMaMax cpaBHUTENbHO
HeBonNbloe KONMYECTBO NpeacTaBuTenei
atoro knacea. [pr 3ToM QyHKUMOHANLHLIE

[Mpur 3TOM OCTanbHLIE NMNOPACTBOPUMbIE
coefMHeHus He nNponaayTt 13 nonsa spe-
HMS — OHK BCMNMLIBYT B APYrnx Knaccax
NPUPOAHLIX COBAMHEHWUI, TaKNX KakK 1M30-
npexHonas 1 Ap. TaknM oBpa3oMm, BecChb
HnoK Halmx 3HaHUY O NMNKUJAax Mbl pas-
BennMMm Ha ABa OCHOBHbIX pasfena: Xup-
Hbl€ KACNOThLI BO BCEM X MHOroo6pas3nu
N NPOU3BOAHLIE XUPHbLIX KUCNOT, KOTO-
pble MOXHO cYMTaTb COBCTBEHHO NUNK-
namu. Hanbonee paunoHansHas knaccm-
¢durkaumsa NMNUAOB NpeanonaraeT pasne-
neHne 1Mx Ha TPW rpynnel: NepsBas rpynna
npepcTaBneHa metabonntamu, 06paso-
BaHHbIMU B pe3yneTare peakuu okucne-
HAS; BTORAS rpynna sBAsSieTcs ravuepu-
JaM XMPHBIX KUCNOT — 310 Hauvbonee
TpagnUMOHHBIE NPeacTaBUTEeNn Knacca
AMNMAOB, M3BECTHLIE KAK XMPbl K XNPO-
nopobHble BelWwecTBa; TPETbI Fpynny
COCTaBNAT XUponogobHole coepguHe-
HUA pa3HOro TMna, OTNUYHbLIE OT rauue-
pnpoos. Cpasy Xe Hapo OTMETUTL, YTO B
psne cnyyaes TRYOQHO NpPOBECTU 0AHO-
3HAYHYK rpaHuuy mexay metabonuta-
MU NepBON rpynnbl U HEKOTOPbLIMU XUpP-
HbIMW KUCAOTaMK, TakxXe A0CTaTovyHO
YCNOBHO pasfeneHne Mexay BTOpown t
TpeTben rpynnamMm ¢ HACTO XUMMYECKUX
no3nuuu.

0683aHHOCTY rNaBHbLIX XUPHbLIX KUCNOT
XOpOoLWo onpeneneHsl, Torga Kak 6mono-
rMyeckas pofb PedKUX XUPHLIX KUCNOT
yalle BCero ewe He BbiiCHeHa.

MpUpPOAHbIE XUPHBLIE KUCNOThL! Xapak-
TEepPM3YITCH CNeayoWmMn CTRYKTYRHbLIMK
3aKOHOMEPHOCTSAMMA:

1} Kak HacblWEeHHbIE, TaKk 1 HEHACkl-
LWEHHBLIE XUPHbIE KUCAOTLI, Kak Npasuno,
VMEIKOT YeTHOE KONNMYECTBO aTOMOB yrne-
poaa 1 HEPas3BETBMEHHYID LEMb.
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2) HecmoTpsa Ha 6BONbWOWM ananasoH
pa3mepa yrnepopHoii uenu (ot C, no C,,
N Bbllle), OCHOBHbIE XUPHbLIE KACNOTHI
MMeIOT yraepoaHeiin coctas Cq, C,, Cyy
ncC,,.

3) HeHacblUWEHHbIE XUPHLIE KNCNOThI
4aule UMEIT LUMC-KOHGUrypauuio opHon
NN HECKONBKUX ABOMHbLIX CBA3EM, TpaHc-
KoHpurypauna onedpuHoBoro ¢par-
MEHTa 3TNUX KUCNOT BCTPEYAETCH TOMLKO

B PEOKMX XUPHBIX KACNOTax U UX NPOn3-
BOAHbIX.

4) B nonuMHeHacblWEeHHbIX XNUPHbIX
KUCNOTax ABOMHbLIE CBA3K, KaK nNpaBunno,
pasfeneHol METUNEHOBLIM 3BEHOM, CO-
NPSXEHHbLIE NONNEHOBbLIE XUPHbIE KUCNO-
Thi TAKXE ROCTATOYHO penKu.

5) B OCHOBHYIO yrnepoaHyto Lenb Xup-
HLIX KMCAOT 4acTo BKNKOYaKTCa pasHoob-
pa3Hble KNCNopoaHbie dyHKLUUK.

Tabnuua 5.1.1.
HachiuweHHblie XMPHbI€ KMCNOThI.

HaapaHue

CTpyxTypa

MCcTOoUYHMK U1 CBOMCTBA

MupuctnHoeas kncno-
Ta {(14.0)

MansMUTUHOBAS KWC-
neta (16:0)

CreapnHoras KkncoTta
(18:0}

CHz—(CHy)14—COOH

CHg—(CHy)12—CO0H

LLIMpOKO pacnpocTpaHeHsol
B NPUPOAHBLIX Macnax M
Xnpax [NaBHblA KOMMO-
HEHT MHOIMUX pacTUTEllb-
HbIX 1 XMBOTHBIX XMPORB.

CHs—(CHg)1s—COOH

ApaxnHoBasi KMcCfoTa
(20:0)

CHy—(CHy)1g—COOH

HamneH: B OBOWAX U pbl-
6bem X1 pe.

bBerenoBas kucnoTta
(22:0)

CH3z—(CHz) —COOH

ConepxunTtcs B Macne 3em-
NAHOro opexa, ceMeHax
penbl K ropYnubl,

JInrHoueprHoBaA KNC-
nota (240}

CH3—(CHZ) 22_C(I}|

HanpneHa B pacteHuax Mn
XNpPax MOPCKMUX XXUBOTHBIX.

4,8,12-1pUMEeTUNTPN-
AeKaHoRAS KMCnora
(13:0)

/j\/\/k/\)\/\COOH

3-MetTnnrenTanekaHo-
Bad kucnota (17:0)

Hahpensl B MOpCkux ryo-
Kax Psendaxinyssa n Des-
mapsama anchorata.

5,9,13-tpumeTnnter-
pajiekaHoBas knucnora
(14:0)

/k/\/k/\/k/\/cm*

2,2,6,10,14-nenTame-
TUANEeHTaseKaHoBa
kucnota (15:0)

A AN

2,3,7,11,15-nenTame-
TUNTeKCaeKaHOBARA
kncnora (16:0)

B xwpax nococesbix (.Se-
bastes ap)
COOH
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Ta6nuua 5.1.1 (npoaonxexnune).

Haaeraume

CrpyxTypa

MCTOYHMK M CBOMCTBA

CH
UunknonponaHoebie 2

XUPHRIE KNCNOTbI

CH3z—(CHg)5—~CH—CH—(CH2)n—COOH

Bxoaat 8 cOCTag nMNNAOB
pacTeHun.

UvknoneHtaHoBble
XWPHBIE KMCNOTBI: AU-

B nunnupgax kpacCHbix BOOO-

MMAROrMaHOKapnoran (CH2)n—COOH pocnen cemencrtea Solie-
(n=10), anrnapoxano- riaceae.
MyrpoBan (n=12)
LuknorekcaHoeble _ HangeHb B ClnMBOYHHOM
XUPHBLIE KUCNOTH (CH2)n—COOH Macse v MUNuaax HekoTo-
bIX MUKPOOPIaHN3MOB.
n=10,12 PhiX MUKPOOPraHN3MORB

Knaccuopukauma XUpHbIX KUCAOT MO-
xeT BbITh NPOBEAEHA AOCTATOYHO nocne-
[J0BAaTENHHO C YY4ETOM BbilleyKa3aHHbIX
JeTanen unx ctpoeHus. B nepByio oue-
peab, Mbl MOXEM pasfennTe UX NQ pas-
Mepy 1 CTPYKTYpe yranepoaoHo# uenu; Ha
BTOPOM 3Tane oxapakTepu3oBaTbh CTe-
NeHb U XapakTep WX HeHachILWEeHHOCTH, a
Janee BulgennTh rpynny OKCUreHMpoBaH-
HbIX XMPHBIX KACNOT. Ha3zBaHWUA XMUPHbIX
KMCNOT MOTYT BbiTb NOCTPOEHL! 06bLIYHBIM
obpaszomM no npasunam IUPAC, HO KaK yxe
YNOMMHANOCE, B XMMWK MPUPOLHbIX CO-
€INHEHWUIA 4acTO MCNONBIYIOTCH UCTOPK-
HECKU CNOXUBLUMECH TpWBUANbHbie Ha-
3BaHMA U coKpalleHHbie 0603Ha4YeHus,
oTpaxawuw|Me OCHOBHLIE CTPYKTYPHbIE
xapakrepmncTukt. B nocnepHeM cnyyae
udpamMmn no nopsaky oboszHavyaloT: Ko-
MMHECTBO YrnepoaHblX aTOMOB B OCHOB-
HOW uenu, Nocne ABOeTOYUA — Konpde-
CTBO KPaTHbIX CBA3EN (ABOMHLIX 1 TPON-
Hbix), 3aTeM B ckO6Kax yKa3blBalOT NoNo-
KEHMe M XapakKTep KpaTHbIX CBA3eW
(A-aueTnneHoBasl, Z-unc-KoHQUrypaums,
E-tpaHc-koHbUrypauma). Janee B Tabnu-
uax Bynyt NpMBEeAEHbl TakKne COKpaLleH-
Hble 0BQ3HAYEeHMA.

HacblilweHHble XUPHbLIE KUCAOThI
NOBCEMECTHO pacnpocTpaHeHbl B pacTvi-
TENbHbLIX N XKWBOTHLIX QPraHn3tia; , BKNK-
yafd mopckue. VIXx MOXHO pa3fenutsb
HA KUCNOTLI C HOPMAaNbHOW yrnepoaHon

UEeNnOYKOW (rnaBHble coedUHEHUS 3To%
rPynnel), KUCNOTLI C Ppa3BeTBNEHHBIM yr-
NepoaHsLIM CKENeToM (MMetoT MecTO pas-
BETBNEHMS COrNacHo “M30NPEeHOBOMY
npasnny” 1 HeperynsipHbie) n KUCNOThI C
KapbouMknniecknm pparMeHToM (00bI4-
HO C LUMKNONPONEHOBLIM, LLUKNONEHTaHO-
BbIM U UMKNOreKCaHOBbIM).

CnepyeT OTMETUTb, YTO HEKOTOPLIE
Pa3BETBNEHHLIE UUKAUYECKNE XMPHLIE
KIUCNOTbl MOrYT MPOSIBASATE ONTUYECKYK)
aKTMBHOCTb B CWMIY HANWMH4UA B yrnepon-
HOM cKenete aCUMMEeTPUYECKUX LLeHTROB.

HeHacbiuieHHble XUPHbIe KUCAO-
Thi, BCTpE4alowreca B Npupone, BeCh-
Ma pasHOO6pasHb!l NO CBOEW CTPYKType.
HekoTopbie N3 HUX — Takne Kak OnenHo-
Bas W NMHONEBas BCTPEYAKTCH NOYTH No-
BCEMECTHO U B 3HAYUTENbHbLIX KONUYECT-
Bax. HO Q4yeHb MHOrQ B NPMPOJE UMeeT-
CHl HEHAaChIWEHHbIX XUPHbLIX KUCAOT,
BCTPEYalWMXCs B HE6ONbLUMX Ao3axX U B
Y3KOM KpPyry UCcTovyHrKoB. KUCnoTthl 3T0-
ro CTRYKTYPHOrO TUNa noapasnensoT Ha
cnepywLwme rpynne!: MOHOEHOBbLIE KUG-
NOThl, MeTUNeHpasaeneHHsle NoONUeHo-
Bbl@ KMCNOTLI, aueTrNeH-anneHoBbI e XUp-
Hble KUCNQThI.

MOHOECHOBLIE KUCAOThI 0ObLIYHO
MMEIOT UNC-KOHPUIypaumio ABOWUHOW CBA-
31, NPKX 9TOM 4acTO ee NoAOXeHne PuK-
cupoBaHo npu C?. NaBHOW KHUCNOTOM
3TOA rpynnel aBnaetTcqa onemHoBada. OHa
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COOEPXUTCS BO BCEX PACTUTENbHLIX Mac-
nax, a B HEKOTOPbIX U3 HUX — B OMVIHA-
PYOLWMX KONMYECTBaxX: B O/IMBKOBOM — A0
81%, B MuHpansHoOM — ao 70%, B apaxu-
COBOM — 00 66%. Bcero xe v3BECTHO
6onee 100 MOHOEHOBLIX KWUCROT C pa3-
HOOBPAa3HOW CTPYKTYPOW YyrnepolHoro
CKeneTa:. pa3BeTBNEHHLIE, UMKNUYECKue,

M30OMEPHLIE NO NOMOXEHUVIO ABOVHOMU CBA-
31 (maba. 5.1.2).
MeTuneHpasaeneHHble NONUEHO-
Bbie KMCAOThLI NPEeAcTaBnatnT coboi
Havbonee MHOMOYUCNEHHYIO rpynny He-
HACLILWEHHbIX XUPHBIX KACAOT, MONEKYNbI
KOTOpbIX MOryT obnajate OOoCTaTOYHO
60NbLUION CTENEHbI0 HEHACLIWEHHOCTH:

Tabnuuya 5.1.2.
MoHOoEeHOBbIe XUPHBI€ KUCNOThI.

HasBanwne Crpyxrypa McTOoYHMK m cBOMCTBA
NN NSNS B 0CHOBHOM, BXOAWT B CO-
ManbMUTOONENHORANA s COOH  craR HEKOTOPbIX KNBOTHBIX

kncnota 16:1 (92)

XWPOB, XMPOB MOPCKMX
XNBOTHbBIX (00 27%), phiB-
HbIX XMpPOB (Ao 16%).

Onendoran KMUCnoTa

18:1 (92) 9

B pacTtutenbHblx Macnax
MOBCEMECTHO.

MeTpoaennHoran Kuc-
nota 18:1 (62)

8 B macnax pacrteHunn ce-
MENCTBa 30HTUYHbIX U apa-
nueBbIX (KopuvaHap — Ao
53%, nerpyLuKka — A0 76%)

BakueHoraa Kucnorta
18:1 (11£Z n 11E)

CH;—(CHy)s—CH=CH—(CHp)g—COH

TpaHc-n3oMep NpUCYTCT-
ByeT B CNMBOYHOM Macne,
LUC-U3OMEP BXOANT B CO-
CTaB NUMNUAOB MHOrUX 6aK-
TEPUIA.

BnavayHosan KMCNoTa . 9
18:1 (9E)

B HebBonblUMx kONU4ecTRaX
B Cane XBa4YHbIX XNUBOTHbIX.

JpykoBaa KAChoTa

; VY Ve Ve WD A VA YA Ve Ve Ve
22:1 (132) T3 Co0H

Muoro B macnax M3 cemat
pacTeHWA cemencTBa
KPEeCTOUBETHbIX, B ropYMnYy-
HOM — A0 53%, B panco-
BOM — A0 56%.

7-metvn 16:1 (7E)

BxognT B coctas xupa ka-
lwanoTa.

7-metun 16:1 (82)

14-MeTnn 16:1 (82)

M3 Mopckux ry6ok.

XaneMmyrposasa KUcflo-

ra O—(CHz) 12—COCH

B macne u3 ceman Hydno-
carpus Wigtinia
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Tabnuua 5.1.2 (npoaonxeume).

Haasaume

CrpyxTtypa

McTouHuk m CBOMCTBA

e

CH.
ManbBanoraA KMCNOTa

/ \
CH3—{CHz)7—C=C—(CH,)s—COOH

ConepxaTca B Macne va
CeMsiH pacTeHnn CEMENCT-

CH-
Crepkynosas kucnoTta

Ba Malvaceae, Bombaceae,
Tihaceae

/\
CHaz—(CHy)7—C=—=C—({CH3)7—COOH

W3BECTHbLI TaK1e KUCNOTL! C BOCEMLIO one-
GrHOBLIMU dparMeHTamMim B OCHOBHOU yr-
neBoOpPOAHON Lenu. B pany atux kuc-
noT B HanboNbLen cTeNEHN BbINONHABT-
C NPaBUNO HYETHOCTH YrAepoaHoro co-
crasa — 06bi4HO 370 Kucnote! ¢ C,.-C,,.
lWrpoko pacnpocTpaHeHsl B pacTUTENb-
HeIX Macnax nNuHoneBas U NMHONeHoBas
KMCNoTol. JIMHONEBON KUCAOTLI MHOMO B
KOHONNSHOM (65%), MakoBOM (no 71%),
opexoBOM (no 78%), nOOCONHEYHOM

{no 72%), cadpnoposoM (no 84%) u co-
esoM (no 60%) macnax. fluHoneHosas
KHCNOTA ABNAETCH OCHOBHOM XWPHOW
KUCNOTOW nannemaHumesoro (0o 57%),
NeHAHOro (44%), nepunnosoro (8o 70%)
Macen. B Mukobakrepusax oBHAPYXeHb
DSIMHHOUENOYeYHble NOMNNEHOBBLIE KUC-
NnoTot, ABOWHBIE CBA3WN KOTOPLIX pa3lge-
NeHbl ABYMSA METUNEHOBLIMWN 3BEHLAMMN:
¢nenHoBaa KACNOTa, Hanpumep (maba.
5.1.3).

Ta6nuya 5.1.3.

METHJ‘IEHPG!!AEIIEHHH& nMONMEHOBLIE KNCNOThI.

Haagauue

CrpykTypa

UCTOYHMK ¥ CBOMCTBRA

fluHoNeraqa kUcnoTa
18 2 (92, 122)

NSNS OO

LLInpoko pacnpocTpaHeHsl

NluHoNeHORAA KMCTOTA
183 (92, 122, 15Z}

(CcM. TeKkcT).

VS e N N e T

ApaxuooHOBaA KMCNO-
1a 20 4 (5Z, 8Z, 112,
142)

AN TSNS TN O

Bctpeyaerca TONLKO B XN-
BOTHBIX XWpax.

Kwcnota 28 8 (42, 7Z,
10Z, 13Z, 162, 192,
222, 257)

HairneHa B HECKONbKMX BA-
[AaxX MOPCKNX OpPraHvu3Imax
(Dinofiageliates).

PnenHoBaa KUCNoTa
365(42Z, 82, 122, 162,
202)

VP S UV A U A U A W A VA VST

HaitpeHa B MukoGakTepn-

KpoMe paCCMOTPEHHbLIX BhIlWE He-
nNpefenbHbiX KANCAOT, KOTOPbIE MOXHO
CHUTaTb OCHOBHbLIMM KOMMNOHEHTaMIK XU-
BOTHEIX M PACTUTENbHLIX AUNOCB (KM~
poB), B NpUpoAe HAMAEHO HEeMUO OpY-
TMX TUNOB HEHACbLIUWEHHLIX KUCAOT,

06bI4HO BCTREYAOWMXCA NN B Rebonb-
WX KoNnyecTBax, MAM B NOKANLHOM
KPYry WMCTOYHWUKOB: 3TO COMPSXEHHbLIE
NONMeHOoBLIE, aUueTUNEeHOBbIe, anfieHo-
Bble M CMeLlaHHble KUCNOoTb (mabda.
5.1.4).
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Ta6nuua 5.1.4.

Conpﬂxeuuue M anneH-aleTUNneHoOBLIE XUPHbLIE KMCNOThI.

Haasauwue Crpykrypa NUcTouumk m cBOKCTBA
OneocrteapuHoBan OCHOBHOIN KOMMOHEHNT TyH-
kucnoTta 18:3 (92, NN NN N00H  rororo macha.,
11E, 13E)

'MaRHasa KOMNOHEHTa Mac-
Punicie acid /\/\=,/\/'='\/\/\/\/m" na w3 Trichosanthes bracte-
ata n T. nervifolia.
Kucnora 18:4 (82, /\/\/:\—_—/:\/\/\/\ 'marHas KOMNOHEHTa Mac-
10Z, 122, 14E) CIIJ-I na Ixora chinensis
ALleTMNEHOBbIE KUCTO-
Thi:
18:2 (6A, 92) NN NN S (CH)—COH

18:3 (6A, 92, 122Z)

18:4 (6A, 92, 12Z, 152)

\/\/\=/\=’/—&C—(CHg)4—CCI}I

Bbipeneubl 13 nunupHon
dpakummn skCcTpakTa neve-
HO4YHOro popa Ruccia.

AN N e OO~ O0H

MukomuumH

|
HC=C—C=C—CH=C=CH~C=C~C=C—CH,—~COOH
NN W Sis.

H AHTUOBUOTHK, NpoayLmpye-
MbliA Streptomyces mitakaen-

Camyto pasHoobpasHyo rpynny Xuvp-
HbIX KWUCNOT 0Opa3syloT OKCUreHUPOBaH-
Hbl€ ¥UX NPOU3BOAHLIE. MHOMOYMCNEH-
HOCTbL 3TUX KUCNOT 06ycnorneHa pasHo-
obpasvemMm KUcnopoaHelx OyHKUMA., BO-
BNEe4YeHHbIX B MOauUdUKaLnIo yrnepogHou
uenu u CTPYKTYPHLIM pa3HooBpasuem
camMmx KUCNOT. A MOANPULMDYIOTCH XUP-
Hbl€@ KUCNOTbl (€CTECTBEHHO, 4YTO 3TOT
nPOUECC NPOXOAUT in vivo) TMOPOKCUSb-
HbIMU rpynnamu (Haubonee pacnpocTpa-
HEHHbI% BApWAHT), SPUPHBIMY rpynnamMu,

KapbOHUNBHON (YHKUWER, BTOPOW Kap-
BOKCUNBHOW QYHKUUEW, SNOKCUJHOW
rpynnoi, ¢gpypaHoBbIM U TeTparuapody-
PAHOBLIM LWKNOM, NEepeKkucHbIM MOCTU-
KOM. BCe OKCUIreHUpOBAHHLIE XUPHbLIE
KMCAOTHI, Kak Npasvno, obpasylotcs B pe-
3yfnbrare BTOPUHHLIX MeTabonmn4eckux npo-
LECCOB M3 TEX XUPHbIX KUCAOT, KOTORbLIE
Mbl onncani Belle. MHOrMe 13 H1x Boloe-
NATCH CBOEH YHUKANBHOW BUONOrHECKOW
AKTUBHOCTLIO, HTO Mbl TAKXe YKaXeM B Tab-
aviue, ux onvcelBatowen (maba. 5.1.5).

Ta6bnuua 5.1.5.
OKCMreHNPOBAHHLIE XMPHLIE KUCNOThI.

'Haasauue

Crpyktypa

MCcTOYHMK M CBOMCTBA

PuuuHoneras 12-rug-

pokcu-18:1 (9Z)
OH

/W\./\=/\/\/\/\(m.|

QOCHOBHaR KMCNOTHARA KOM-
noHeHta (a0 90%) kacro-
pOBOro macna
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Ta6nmya 5.1.5 (npogonxenune).

HaaBaume Ctpyxrypa

MCTOYHMK M CBOMCTBA

10-ruppokcu-10:1
(8E)

HO A S A0

U3 chenobubix rpubor Can-
tharellus tubaeformis, cbpa-
3yeTCs B OTBET Ha NOBpEX-
DEHue,

OH

PN NN

13-ruppokcun-14:3
(2E, 4E, 8E)

M3 dunbrpaTta Kynbrypsl
Valsa ambiens, poctopery-
narop.

(12S)-rnppoken-20:5
(5z, 8Z, 10E, 14Z, 17Z)

/\=/\=/\|/\/=\/=\/\/°°°“

M3 KpacCHbIX MOPCKUX BO-
nopocnein. OTmMmeyeHa
MOLUHAA aKTUBHOCTb WH-
rnbupyer arperaunio 6na-
ek, MeguaTop s036yxae-
HUA.

8,16-4MrMApoOKCH-

{naBHaa nunNrMana\ KoMNo-

16:0 HeHTa orypua (Cucumis sa-
OH tivus).
8,13-anruppokcu- OH OH N3 rpnbos Filoboletus, 06-
18:2 (9Z, 11E) /\/\/]\/\:/k/\/\ nazaet rnpoTUBOBRUpPYC-
COOH  HOIm aKTUBHOCTDIO.

/\(KWW/C&“
Terparnapokcu-n3o- Ry Rg R

PEHOMARKIE SUKO3E™ cuibensic acid- R =R,=H, R,=CHOH,

M3 rpuboe Xylaria.

HOMAOkL R,=CH,.
Malaysic acd. R ,=R.=R =H, R,=CH,OH.
Barteric acid: R,=R,=R,=CH,, R,=H.
CH, 9”2 oH
MuKoNoBLIE KMCNOTHI CHJ_,CH,,,,_CH’_‘CH_(CH,,,rc,,__\c,,_(CHz,m_&,_(‘:H_cooﬂ
MUKOBaKTepUi R
R=C,H,,nmC,H,
7-0kco-181 (11Z) /W\wwm U3 Mmacna 3epeH Gardenia
o} lucida.
9-okco-18:1 (112) N\/\::/\f(\/\/\/\m N3 macna sepen Lagersiro-
0 emta speciosd.

BepHonoaeasa kucnoTa /\/\/W\/‘_*‘\/\/\/\/m
0

M3 macna sepen Vernolia
anthelminitien

18-rmapokcKn-cis-

N3 nncTees Quercus petrae-

9,10-3nokeu-18:0 o~~~ A va.
kucnoTa Ho COOH
Hannedsl 8 niunnpax pslb,
DypaHOBHIE XUPHBIE R CHa R=H, CH, & rpuBax Agareus bisporus,
KMCMOTh n m=2, 4 8 BOAOPOCNSAX [sochrisis sp.,
CHa—(CHa)m™ ~0” “(CHan—cood N=6, 8, 10 & nnaame kpoaun yenosexa,

B HEKOTOPbIX PaCTEeHNAX,
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Ta6nuuya 5.1.5 (npogonxeHmne).

Haasaume Crpyxrypa UcTouHuk m cBOMCTBA
TetparngpodypaHo- B nnasme kposut 4enose-
BbIE XMPHbIE KUCAOTHI CHa—(CHz)n™ 0" ~CH,—COOH Ka.

n=5, 7-14

MnakopTrnabl

N3 rybok Plakortis.

R 0, COOH
R=H, CH,, C,H,
MonnkapboHosble U3 rybok Fascaplysinopsis
XWPHbIE KUCNOTbI COOH reticulate.
COOH
COOH
OCH, TokCNyeCcKkuin aHTUBWOTVIK,

Bongkrekic acid

npoayunpyemotin  Pseu-
domonas cocovenenans.,

5.1.1. XuMuyeckue CBOMCTBA XMUPHbLIX KMCNOT

Peakuuiut XnpHbIX KUCNOT (MMEKTCA B
BMAY KapBOHOBbIE KMUCAOTHI ¢ B0NbLUNM
YACNOM YrnepoaHblX aToOMOB) Mano 4yem
OTNAYAKTCH OT CBOWCTB HU3LWKNX Kapbo-
HOBbLIX KNCAQT, 8CAN OHK1 He Coaepxar ao-
NONHUTENEHBIX PYHKUWIA B YFNEeBOAOPOA-
HOW uenun. EAVHCTBEHHOE, YTO UX OTNK-
YyaeT B 3TOM NnaHe — tak 310 noadopka
YCNOBWA NPOBEAEHWUA peakunii 1 paapa-
B60TKa peakUMOHHLIX CMECeN, NOCKONbKY
OTHOLUEHNE XUPHBIX KUCNOT K pastiHbIM
pacTBOPUTENAM, a OCOBEHHO K CMecsM
pacTBopuUTenein, BeceMa crieymdPruyHo no
npudnHe ux BuduneHocTn. Kapbokcuns-
Has QyHKUMS (a B cliyyae rmapoKCUKNC-
noT ¥ CNUMPTORAs rpynna) Nnpuaaetr Mo-
nekyne ruppoduneHbid Xapakrep, Toraa
KaK yrnesooopopHas uenoyka aTmMx co-
eprHeHnn obnapaetr ruapoPobHLIMU
(NMNodUnLHbIMK) cBORCTBaAMU. [103TOMY

MONEKY/bl XUPHBIX KACNOT UMEKT TeH-
OEeHUMIO K 10Kannaaummn Ha rpadunue pas-
nena ¢aa (rnapodnneHas XMaKoCTe-Nn-
NogUABHAA XUAKOCTb, XUAKOCTh-BO3AYX,
TBepaas ¢graza-xXMakocTtk), 4To obecne4dn-
BaeT 06pa30BaHUE XUAKNX ANUCNEPCHbLIX
CUCTEM (3MYNbCHK, NeHbl) 1 abcopbuuio.
Hanun4yne kapbOKCUNLHOW rpynnbl, Kak
rNaBHOW (pyYHKUMKA B MOMNEKynax 3toro
Knacca, obecneympaeT COOTBETCTBYIOLLUE
el peakuun XUpHoIX KMCNoT. B nepsyio
o4Yependb, 3TO peakuun atepurdnkaumnn,
MMeowWMe BaXHoe 3Ha4YeH1e B XnaHene-
ATeNbHOCTK NPaKTUYeCKW BCEX OpraHmna-
MoB. 06 atoMm 6yner 6onee petancHO
CKazaHO B COQTBETCTRBYWOLIEM pa3pene.
OcTrancHeie NPOU3BOOHBIE XUPHbLIX Kap-
6OHOBLIX KMCNOT (CONM, aMuabl, adrnn-
puvabt K T.4.) MOryT 6biTh TaKkKe NonyyeHol
CTAHAAPTHLIMK peakuuaMm (cxema 5.1.1).
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Cxema 5.1.1

CH3—( CHz) 14_CONH2

\g\sﬁ?(QOOC)

(CHCORO
(CHz—(CHz}1,—C0).0

CHa_(CHz) 14—CMH3

CH;OH
H*

CH3—(CHz)1,—COOH

PCk
CH;—{CH;),—COC

B kakoit-To cTeneHn, cneunduyeckune
peaKLMK XUPHbLIX KUCNOT HAUMHAKTCA YXe
npyv nepexone Kk HenpeaennHOMy psay.
KpomMe TUNUuHLIX peakuuii ABOWHOW cBA-
an: TMAPUPOBaHNE A0 HaCbILLEHHbIX KKC-
noT, NPUCOeANHEHWE ranoreHoB, OKUCNeHMe

nepMaHraHaToMm Kanus Ao rnuvKkonen,
ANOKCUAWMPOBAHWE HAAKWCNOTAMU U T.4.
(cxema 5.1.2), MOXHO CUMTaTb XapakTep-
HbIM CBOWMCTBOM ANA XWPHLIX KUCNOT NO-
BEeAEHME WX B PRAKLMAX OKUCNEHURA KNC-
nopoacM.

Cxema 5.1.2

Hy—(CHa)r—CH—CH—(CH,)7—COOH
OH OH

Ha—( CHz)';-—CE—/CH-—( CHz—COQH

KMnO,
(H20)

H3—(CH5};a—COOH

VA

H3—(CH2};—CH=CH—(CH2)};—COCH

‘///Q;OOOH

EN

H3=—(CH2}7—CHO + CHO~{CH2},—COOH

OkuncneHune HenpeaenbHbIX XUPHbIX
KUCNOT KMCNOPOAOM (B TEX CNy4Yasx, Kor-
A2 OHO NPOXOAUT in vitro) HA3LIBAKT “ay-
TookMcneHuem”. [poxoanT ata peakuus
XUPHBIX KUCNOT yXe Npu 0BbiYHbIX YCINo-
BUSAX, XOTA U MeaneHHo. C ee pesynbra-
TOM Mbl 3HAKOMbl B ObITY NO ABNEHUIO
NPOropKMoOCTH XUPOB.

Peakumna “aytookucneHus” cyllecT-
BEHHO ycKopAeTca hOoTONMM3OM (NO3TOMY
XMpocoaepxaume npoaykTtel Haao xpa-
HUTb B TEMHOTE) — MNpK NOrnoweHnn
KBaHTa cBeTa KMCNopoa NepexoguT B
bonee akTMBHOE CUHIrNeTHoe CoCToRHKe.

Peakumio XMUPHbIX KUCNOT ¢ KUCNOPOAOM
in vitro kKaTanuanpyoT GepMEeHTbl NMNOK-
CUreHassl, WIMPOKC pacnpoCcTpaHeHHbie B
pacTUTEeNLHOM MWPE KU Y XMUBOTHLIX.
CrpykTypHuiin dhakTop, bnaronpuaTcIey-
OUWIA peakumnsmM “ayTookucneHsmna” xup-
HbIX KWMCNOT — 3TO KONMYECTBO K NONO-
XeHKe NBOMHbLIX CBA3EN B Yyrnesoacpoa-
HbiX Lieno4ykax: Haunbonee nerko oKUcns-
I0TCA MeTUNeHpas3feneHHble NOIMEeHOBLIE
KWMCNoThl.

MexaHuaMm 3TUX peakiin — nubo uen-
HOE paanKanskHOEe 3aMmeLllieHre (ayTooKMe-
nenvre), nubo cornacoBaHHOe eHOoBOoe
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nprcoefnHeHre (CUHFNETHLIA KKMCnopoa),
nbo nocnenosaTenbHbii PaaUKANbHO-
WOHHLIKN npouecc Npy GepMeHTaTUBHOM
kKatanmse (hepMeHT COAEPXNT aTOM Xe-
neza). naBHbLIMK NpoOyKTaMK peakuuin
BO BCEX CNy4asx siBNsOTCH Henpenens-
Hbte rMaponepexknucH KUCNoT. PasnnyatoT-
Csl 9TW peakuMn NUlllb CBOEW PEerno- u
cTepeocenekTuBHocTbio. Hanbonee ce-
NeKTUBHbIMK (26CONOTHO CENEKTUBHbLIMK)
ABNAOTCH PEPMEHTHO-KATANMU3NPyeMbIe
peakumu, HauMeHee CenekTUBHLI peak-
UMW HEUMHULMIMPYEMOrO ayTOOKUCNEHWS.

JlerkocTb “ayTookncneHmns” MOHOEHO-
BbIX U OCOBEHHO MeTUNEeHpasaeneHHbIX
KMCNOT oBbscHAeTcHA crabunusauuen
ApPOMEeXyYyTOYHOro paagmkana (nepexoaHoe

COCTOAIHWE peakuun) oaHoW WU ABYMS
T-CBA3YIMW COOTBETCTBEHHO; a HanpaBne-
HWe NpucoeouHEeHWs MONEKyNbl KNCNopo-
ha, segyuwee Kk o6pas3oBaHuio rugpone-
PEKUCHOro NpPon3BoaAHOro — pacnpene-
neHnem NNOTHOCTWU HECNapPEHHOro anex-
TPOHa NO n-AenN0oKanu30BaHHOMY y4acT-
Ky yrnepoaHoin uenu. B cnyyae MoHoe-
HOBbIX KNCAOT 06pa3yeTcs NPOMEXYTou-
HblA aNNWNbHBIA paaukan, B chyyae me-
TUNEHPAa3AENEeHHbIX KUCNOT — NeHTagun-
EHUNbHBLIN pagmkan. 3TW pagukanbl xa-
PaKTEPUIYIOTCH MOBLILLEHHOW CNUHOBOW
NNOTHOCTLIO HA HEYETHLIX YrnepoaHbIX
aroMax 0enoKanuioBaHHOW m-CUCTEMb,
onpenensouein MecTo OKCUreHMPoOBaHKUA
3TUX KUCNOT (cxema 5.1.3).

Cxema 5.1.3

R—CH;—CH=CH-CH; —(CH3)a —COOH

1.Q;
_—

OOH
2. CrHmMCOOH
nm R—CH, —

OOH

1. 02

—_—
2. ChHMCOOH

OOH

R—CH2—CH=CH—(CHz2}n
fﬁo
—HCﬁ C\O

HC=CH

—COOH

O0H

(O]
E—

R—CH—CH=CH~CH;—(CHjn—COOH + R~CH=CH~CH~CH;—(CHzn—COCH

CH~CH=CH—(CHzln—COOH + R-CHy—CH=CH—CH—(CHyln—COCH

R-CH=CH-CHy~CH=CH—(CHy) ,—COCH ——p[n _CH=CRI- CH: -G CH’(CHg)n—COG":I_..

R—CH-CH=CH-CH=CH—(CHy n—COOH

R-CH= CH—CH:CH—?H—( CHQ) n —COCH

R—CH=CH—C|)H—(CH2)n—COOH

0.71 0.0 071 .
R—CH—CH=CH—=CH,—(CH» n—COOH
R—CHz—CH—CH=CH=—{CHz)n—COOH

OOH

OOH

+

OOH
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Hanbonee pernon3buparensHo npore-
KaeT OKCUreHUPOBaHME ONePpUHOBbIX KIHC-
NOT MO CUHXPOHHOMY EHOBOMY MEXZHU3MY,

CBA33aHHOMY C TUMepKOHbIOraLMOHHbIM B3a-
UMOAENCTBMEM METUNEHOBbLIX U oneduHo-
BbiX PParMeHTOB B YrnepoaHoi Lenu.

5.2. MeTab0nnUTbl XXUPHbLIX KUCNOT

B npoueccax okMcneHusa Henpeaens-
HbIX XWPHLIX KUCNOT in vivo (0CoBEHHOo
TeX, KOTOPble COAEePXaT HeCKONLKo one-
dbuHoBbIX pparmeHToB) 06palaldT Ha
ceba BHUMaHME TpU OCHOBHblie meTabo-
nuyeckue peaxuuu: nepsoe — ato obpa-
30BaHKE NAaKTOHOB 33 cYeT BHYTpUMone-
KYIRIPHOTO B3aKWMOAENCTBMS CNUPTOBOM
1 KAapBOKCUNLHOW rpynn; BTopoe — npu
HanNU4uM B MONEKYNEe XUPHOW KUCNOThI
HECKOMbKKMX CIIUPTOBLIX rpynn (MNu cnup-
TOBOW rpyrnnel B KOMBUHauMu ¢ onedu-
HOBOI) YacTO peanuayrTcs npouecch
BHYTPUMONekynapHoro obpa3oBaHuns
LUKMUYECKUX NPOCTLIX 3PUPOB (Kak npa-
BWUNO, NATU- W WECTUYNEHHbIX); U HakKo-
Hell, peakuit OKUCIEHUA XNPHbLIX NonK-
EHOBbIX KUCNOT B onpegeneHHblX cnyya-
AX COMPOBOXAAKTCA BHYTpUMONEKynap-
HOM kapbouuknu3auuen ¢ ob6pazoBaHK-
eM UMKNoNponaHoBbIX, UWKNOMNEHTaHOo-
BbIX W LUWKNOreKcaHoBbiX GParMeHToB.

5.2.1. AueToreHumHul

AUETOreHUHbl XapaxkTepuayTca npu-
CYTCTBUEM B UX MONeKynax NakTOHHOro
LuUKNa kak obaszaTensHoro ¢hparmeHTa —
4aCTOo 3TO Y-NakTOHbI. CTeneHs Henpeaens-
HOCTW YrnepoaHon Lenu Hesenuka, obely-
HO ABOMHasa CBA3b COAEPXUTCHA B NAKTOH-
HOM UuKne, Beceraa MMeKTes ruapoKcunsib-
Hble rpynnbl U NOYTW BCceraa — dparmex-
Thl UMKNUMYeckoro adupa. Pasmep yrnepoa-
HOW UEenn A0CTaTOYHO WWPOKO BapbKpy-
etca — o7 C, go C,,. Cneayer oTMeTUth,
4TO NPABWIO YETHOIO KONMWYECTBa Yrnepoa-
HbIX aTOMOB, XapakTepHoe cob6CcTBEHHO 419
XUPHBLIX KKMCNOT, 30€Chb YXe MpakTUiecku
He cobnmoaaeTcs, YTO CBA3aHO, OYEBWUAHO,
C HEKOTOPLIMW X METaboNn4yeckumu npo-
Leccamu, conpoBoxaaruuMuca nubo
BBEAEHNEM YrNepoaHbIX pauUKanos ¢ He-
YeTHbIM Yucnom yrnepoaos (CH,, C.H, u
np.), nubo noreper ogHOro yrnepoaHoro

AT depMeHTHO-KaTanu3upyemsble pe-
aKuuu AOCTATOYHO LUWPOKO pacrnpocTpa-
HEHbl B Pa3NMYHbIX NPUPOAHLIX WMCTOY-
HUkax, ocoBeHHo pasHooBpa3Hbl OHW B
MOPCKMX opraHuamax. Hanbdonee BaxHbl-
MU MPOAYKTAMU 3TUX NPEBPALLEHUA AB-
NMAKTCA COeAMHEHMA, KOTOPbIE MOXHO
o06vegnHUTE Noa 0B UM Ha3BaHUEM —
OKCUIIAMIUHBI U BbIAEMUTE Cpean HUX Takue
Hanbonee 3HayYuMble rPYNMbl, Kak aueTore-
HWHbI BMECTE C TPOMBOKCAHAMK 1 NEAKOT-
pueHamMit, KapBoUMKNUYECKE OKCUNUTIUHGI
BOOBLWE U NPOCTaHOMUObI, B YACTHOCTH.

Kpome arux Hambonee pacnpocrtpa-
HEHHbIX METaBONUYECKUX peakUunin Xup-
HbIX KUCNOT, MOXHO OTMETUTb NPOLLECTHI
OKUCNEHUA WUNK rMAPOKCUNUPOBAHKA,
CONpPOBOXAAKUIMECA NEpeMelIeHrem
onedbUHOBOM CBA3U; PEaKLLUKk AINOKCUAK-
POBaHUSA; NPOLUECCLl BOCCTAHOBIEHURA
pPa3nuyHbIX GpParMeHToB; a Takxe aekap-
BokcunupoBaHue.

aToMa B pe3ynLTarte peakummn okucnnTens-
HOro AeKapbOoKCUNIMPOBaHUSA,

B atom knacce metabonutoB XUPHbLIX
KWMCNOT Cnefyer Bbi€NUTh OTHOCUTE Nb-
HO HOBYI), HO A0CTATOYHO MHOTFQYUCNEH-
HYIO rpynny auetToreHWHOB U3 CEeMEencT-
Ba Annonaceae, OTNUYAKOLLUXCA CTPYKTYP-
HON TUMWYHOCTLKD, BLICOKOW W BAXHON
BMONOrU4ECKON AaKTUBHOCTEK — ANS HUX
onNnucaHa WHCEeKTUUMAHAA, aHTMNapa3u-
TapHas U UMMYHOPErynmMpylwaa akfTu1e-
HocTe. Ocobo oTmedaeTcn mowHoe, a B
paae cny4aeB — MCKMAKYUTENbHO MOLLL-
Hoe NPOTUBOPAKOBOE AelcTBUE,

MepBblie ayeToreHWHbl 3TON rpynnb
Obin oTKPbITEl B 1982 ., HO Y€ cenvac
nx wmasectHo Bonee 300. OHK BbIAENEHDI
113 30 paanuyHeix BUAOB Annonaceae W 9B-
MAOTCS NPUHAONEXHOCTBO UCKIIOHUTENBEHO
aTOro ceMencrBa pacTeHun.
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Ta6nuua 5.2.1.1
OKCMreHUpPOBaHHbLIE XUPHbIE KMCNOThI.

CtpyxTypa

HMcToYHMK M cBOMCTEBA

W3 koprein Uvaria TonKinnesis.
Moka3aHa MOWHAA LMTOTOK-
CHUYHAA aKTWMBHOCTL NPOTHB
remMaTtombl, rACTPOKAPLUMHOMEI,
KAWEYHON a0eHOKapLUMOMbl,
NENKEMUH.

CH CH

N3 kopHen Annona coriaceae.
o EDg<3,0x107 un/ml gns kap-
OH UHMHOMbE HOCOINOTKMA.

cH, W3 KOpHein Annona Sqiamosa.
* LIMTOTOKCUMYHOCTE NPOTHMB ne-
roMHon kapuuHomel (ED =

0 9,0x107 yn/ml), NpoTMB age-
HOKapuuHomel rpyaun (ED =
2,5x10°7 yn/ml)

CH,

: W3 nucTees Annona glabra. Un-
0 TOTOKCH4YEH MO OTHOWEHKWIKO KO
MHOMMM KNETOYHLIM NUHUAM
CONUOHKIX ONyXONen yenoBeka.

OCHOBHaA ankunbHas Lenbk aHHOHa-
UM EeBbIX aleTOreHUHOB AOCTAaTOYHO BENU-
ka— C,,-C,,, cuuran ot KapbOKCUNLHOrO
yrnepoaHorc aroMa NakTOHHOMo LKKNa,
1 UMEET pasnnyHble KUCNTOPOOHbIE PYHK-
UKW — FUOPOKCUIbHBIE 1 TeTparuapogy-
paHoBble Kak obasarenbHble, HECKONLKO
pexe — kapBboHunbHbIE K 3NOKCUAHbIE.
O6bIHHO WX pasnuyalnT NO KONUYECTBY
TeTparuapodypaHoBbLIX LUKMOB (Yale
OAWH UM apa), N0 B3auMHOMY pacno-
NMOXEHUI ATUX LKKNOB B Lenu (ecnu ux
ABa) U NO CTPYKTYpPE TEPMUHANLHOIO ¥-
NaKTOHHOro ¢$pparMeHTa (Kak Npasuno, OH
HEHACHILLEHHbIA 1 uMeeT nubo MeTuneb-
HbtiA, MO0 AUEeTOHUNLHbLIA 3aMecTUTEnsb).

BollweonucaHHble alEeTOreHuHb
MOXHO CUYUTaATbh TUMUYHBIMU, MOXHO
cKasartb, Knaccu4eckuMu B CTPYKTYp-
HOM NnaHe, HECMOTPS Ha CPaBHUTENb-
HYI0 MONOAOCTL aTOre knacca metabo-
nutoB. Ho cyulecTByeT onpeneneHHoe

KONU4ecTBO aueTOreHUHOB C HEeTUNuY-
HbIM CTPOEHUEM ankunbHOW uenu (OHa
MOXET BblTb pasBETBNEHHOW), HETUMKY-
HbIM PasMEpPOM NakKTOHHOro ¢gparMeH-
Ta {5-NaKTOH BMECTO y-NakTOHa), Hanu-
yuem NUPaHoOBOro LMKNa BMECTO TeTpa-
rmapodypaHoBOro MNM COBMECTHBIM KX
NPUCYTCTBMEM B OOHOW MOonekyne u oT-
CYTCTBUEM ¢dparMeHTa LUKANYEeCKOoro
acdupa soobwe. Mpu 3TOoM MOXHO OTME-
TUTb Kak 0BLYy0 TEeHAEHUMIO K ynyduwle-
HUIO pPsAda nokasarenen No BUONOruyYec-
KON aKTUBHOCTU. A UCTOYHUKAMU ITUX
MeTabonuToB aueToreHUHOBOM CTPYKTY-
pbl ABASIKOTCA YXE He TOMLKC npeacta-
BUTENU CemMencTBa Annonaceae, HO U He-
Kotopble Aapyrue (maba. 5.2.1.2).
HeobblYHO BLICOKARA LLIUTOTOKCUYHOCTL
alleTOreHUHOB OnpefensieTcsl B NepByO
ouepelb HanMyMeM HenpeaenbHoro nak-
TOHHOrO UuWKna, obnagawuwero oT4er-
NUBLIM 3NEKTPOPUNbHBIM XapaKTepom,
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Tabnuuya 5.2.1.1
PaanuyHblie aueToreHMHLI,

Haasauume

CrpykTypa

HMcTouyHMK ¥ cBOMCTEA

MypukaTauuH

OH
N3 ¢pykToB Annona myricata.
Wupokwia cnekTp Guonarvyec-
0 KOW aKTMBHOCTW, B TOM 4Yucne
D M NPOTUBOONYXONEBOW.

MvpaHvuuH

N3 xopel Goniothalamus gigan-
O tens (Annonaceoe). B 10 pas ak-
TUBHEE afpWaMMUMHA NPOTUB
ONyXonv NOAXEeNyao4HOW Xe-
CHy Ne3nl.

o

MykovLuH

M3 nucTtbeB Rollinia mucosa (An-
nonacece). bonee yvem B 10.000
pa3 nNpeBbIlLaeT akTUBHOCTL
agpvwaMvLUVHa NpoTUB paka
nerkoro v nogxenynov4Hom
xenessbl.

PatenpgoH (Ratjadon)

U3 Sorangium cellulosum. Mowy-
HOE LTOTOKCHHECKOE CPeaCTRO,
UHrubupyet GyHkumio crm (1)
rena.

KannuctatuH A

OH O

U3 mopcimx rybok Callyspong-
ia rruncora. UCKNWOYUTENLHO
BbICOKA LMWTOTOKCUYHOCTh
(IC.,.10 pg/ml nporue KB kne-
Tok; 20 pg/ml npotve L 1210
KNeTok).

KOTopbiid oBecneynBaeTcs CyLWeCcTBEH-
HbIM MONOXMUTENbHLIM 3aPAA0M Ha Kap-
BokcunbHOM yrnepoaHoM atome. [pu
B3aMMOAEHCTBMN NAKTOHHON QyHKUKMWA €
Kakum-nubo Hykneodunom (ckopee Bce-
ro, asoTucTeiM) 0BpasyeTca CoOTBETCT-
BYWOWKA aMup, y-ruapokcu-Henpenens-
HOM KUCNOTbI, OAHAKO TAKXE BO3MOXHbI
peakuuu HykneodUneHoro npucoeuHe-
HUA NO aKTUBUPOBAHHOW oneduHOBOMN
CBA3K U HYKNEODUNbHOrO 3aMetleHua an-
NMUNLHOrO rUAPOKCUNE, KOTOpLIE NpoTe-
KatoT nocnenoBaTensHo unu napanneib-
Ho. 3710 o3HayaeT, 410 PparMeHT He-
npenensHoro y-nakroHa cnocobeH Kak

MWUHUMYM OBax bl BCTYNUTb BO B3aUMO-
NENCTBUE C HYKNeopunsHbIMI4 peareHTa-
MIt, OCYLLIECTBUB TAKUM CNoCOBOM “CLUMB-
Ky" aponHon cnupanu AHK (cm. pasnen
N-rnukosuabl, AHK-) unu kakyw-nubo
APYryr0 peakuu Oe3aKTUBUPOBAHUA
pepmMeHTa, UMELEro HECKONLKO Hykne-
opunbHbIX PyHKL KA, a TakoBbiMK 0BbIY-
HO ABARKOTCH aMUHO- U TUONLHLIE rPyn-
nbl. AHanoru4HelM 06pazom pearupyer u
HenpeaenbHan 8-nakToHHas QyHKUUA
(cxema 5.2.1.1).

Cnuprosbie U TeTparrnapodypaHoBLIe
$pparMeHTbl Monekyn aleToreHWHOB,
CKOpEee BCEro, BbiNOMHAKT CBOK POIb
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Beedenue 8 xumuo npupodraix coedunenuu

Cxema 5.2.1.1

A
NH.,
0 = =

HOCH;

H”—NH—CH;—ﬂ\§_q<?H—R

O

R, R’, R" — nonvmepHbie Lenov4ky HYKNEWHOBLIX KMCNOT, BENKoB
N QpParMeHTel UM COOTBETCTBYIOLWME

Q

NH~R)

\q:éH

Il
HO-—CHg—(i?H—CHg-—C-—NH—R
SR’

NHR

C

R'—SH

Cxema 5.2.1.2

O
COOH
CH3
OH

S—CHT—?H—CO—R'
NHR

OH OH
SN CHj

LTC4 R=Glu, R'=Gly
LTD4 R=H, R'=Gly
LTE;: R=H, R'=0H
LTF4 R=Glu, R'=0H

B 00uIEel cxeMe peakuunin ¢ Bluonorunyec-
KM CUCTEMAMI 33 CHET BTOPWYHbLIX B3A-
WMOOencTBWIA (BOAOPOAHbIE CBA3W, O0-
HOPHO-3KLLeNnTopPHbIe B3aWMOLENCTBIA)
¢ cyberpatom (OHK, 6enkn, depMeHTs!),
YTO B KOHEYHOM pe3ynbTaTe obecneynsaet

CEeneKTMBHOCTb 1 NOBbIWAET 06wy ad-
GEeKTUBHOCTL LIMTOTOKCUYHOMO OEeUCTBAS.

N3 metabonntoB apaxwioHOBOW KWUC-
NOTbl, COCTBETCTBYIOLLAX N0 CBOEW XMMU-
4eckon npupoae w cnocoby obpa3osa-
HWA aueToreHwWHy, cneayer BbloeNnwWTb
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Cxema 5.2.1.3

rpynny nemkoTpueHos (LT), Takxe nmeto-
wux 20 yrnepodHblX aTOMCB B ankuib-
HOM Lienu, cofepxaliux Tpu ConpsixeH-
HbiX ONeUHOBLIX CBA3W U MMMAPOKCUNL-
Hyl0 Tpynny npyv C° MAKW AMNOKCUAHYIO
GYHKUMIO B 3TOM Xe nonhoxeHun. Kpome
aTux 06a3arenbHbiX QYHKLWA, B MONEKY-
nax NeNKOTPUEHOB MOMyT NpUCYTCTBOBATL
TaKXe ABOWHLIE CBA3M BHE COMNpPSAXeHUa,
AOMNCNHUTENLHLIE CNUMPTOBLIE FPYNNbl U
nenTuaHble ¢parMenTol (cxema 5.2.1.2).
Bbicokasi cTeneHb HEeHACbILEHHOCT WX
ankKuibHOW UEenn, BMECTEe C Hanuyuem
anfiMNbHbIX FMMAPOKCUNBHBIX U 3ANOKCUA-
HbIX FPYMNM, AenaeT 9TW COeANHEHUN BECb-
Ma HeCTabunbHbIMUA,

B OCHOBHOM nenkoTpueHbl pacnpo-
CTPaHeHbl B pasnnyHbIX TKAHSX XUBOTHbIX,
B PACTEHUAX — 3HAYUTENLHO pexe. OHu

HE HakannMeaKTCA B TKaHAxX, a 0BpasyoTca
B MocneaHux B OTBET Ha Kakue-nmbo ctu-
Mynupyrouie apdeKTel, y4acTBYIOT B BOC-
nanuTenbHbIX NpoLeccax, ABMSOTCA Me-
Anaropamit annepriyeckux peakuuin He-
MegneHHoro Tuna. Ana nentuaHbIX nei-
KOTpUeHOB Bonee xapakrepHa MUOTPOMNHas
AKTUBHOCTb MO OTHOLLEHWIO K rNaaKOin Myc-
Kynatype Xenyao4HO-KULLIEYHOro TPakTa,
BPOHX0B, KPOBEHOCHLIX COCYAOB.
TpombokcaHu (TX) — 310 coeauHe-
HWUR, HAUMEHEe YCTOWYWBLIE U3 BCEX
BUONOrMYecK aKTMBHLIX MeTabonuTos
apaxmaoHOBOW KUCNOTLI. In vivo CHaksana
obpasyetcA TpoMBOKCaH Tuna A, , KOTOpbIN
B BOAHOW cpefe cpa3sy Xe ruaponu3yer-
cs (nepuon noaypacnaga 32 ¢ npu 37°C)
¢ oHbpaszosaHmeMm bonee crabUnbHOro
TpoMbokcaHa Tuna B, (cxema 5.2.1.3).

5.2.2. Kap6ouuknuueckme OKCHUMUMUHDI

Kapbouunknuyeckme OKCURUMUHGI
npeacraBnsaoT cobon knacc metabonu-
TOB XWUPHbIX KUCROT, o6 pa3oBaHue KOTOo-
PbiX B MPOLECCE OKUCNEHUS COMpPOBOX-
gaeTcs kapbouuknuslaumeit Yactu an-
KUNbHOW LLENOYKK. 3T MeTabonuTLl BCer-
fa copgepxar kapbouuknunyeckuin dpar-
MEeHT (Yalle Bcero, UWKITONpPOonaHoBLIH)
BMecTe C KUcnopoaHeiMu (0Bbl4HO crinp-
TOBbIMUK) GYyHKLUUAMU, Takxke 4acTo OHW
GOPMUPYIOT NAKTOHHbLIA UWKN B3anMO-
AeACTBUEM KapOOKCUNEHOW U CNUPTOBOW
GyHKLUKA, MIcxoaHbIMW KUCROTaMu Ans
06pa3oBaHns OKCUNWNUHOB, KaK Nnpasu-
10, ABNAKTCA NOANEHoBbIe KUGhoThl C -
C,,, 0coBeHHO “MonynsapHa y 3H3UMOB”
ANR TakuxX npespaweHnin apaxnaoHoBas
kucnota. Hanbonsuwinum pasHoobpasnem
N0 COOAEDKAHUKY OKCUNWMUHOB OTAMYAKOTCH

pa3nuyHbIe MOPCKUE OpraHnU3Mebl, rae OHK
4YACTO HakannWBaKTCH B 3HAYUTENLHLIX
konunuyecrtBax. Kapbouuknuyeckme okcu-
ANOKUHBl C LIUKNOMNEHTAHOBLIM dparMeH-
TOM, 06pasyowme rpynny npocTarnalaun-
HOB TEMNOKPOBHLIX, B K/ETKax Wx opra-
HW3MOB COAEpPXaTbCA 06LIYHO B OYEHb
ManbiX KOHUEHTPELUAX,

CTpykTypHbI€ 0COBEHHOCTU KapBoLrk-
AUYECKUX OKCUNUMUHOB CBOAATCH K pas-
Mepy LKKNoankaHoBoro gpparmeHra, no-
NOXEHWIO ero B ankMnbHOM Luenu 1 Konu-
4YecTBy LIMKITIOB B OAHOW MOnekyne,

LinknonponaHOBbLIE OKCUNUMUHLL, BbiOS-
NEHHLIE U3 KOpannoB, KPacHLIX BOAOPOC-
nei u MOpckux rybok, 0BLIMHO UMEKOT LiWK-
nonponaHosklt ¢pparmeHt npu C,-C, 1 cy-
LWECTBYKOT NPeanoyTUTENLEHO (B YCNOBURX
WX BblAENEHUA U3 NPUPOLAHBLIX UCTOYHUKOB)
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Bsedenue 6 xumuro npupodnsix coeduneruu

B NakToOHHOW ¢dopme. MNMpu nonyyveHnn
FMAPOKCN-KapBOKCUNBHON GOpMbI aTUX
COeiIMHEHWA B OnNpefeneHHbIx YCROBW-
ax (in situ, pH>7,0), OHA CNOHTAHHO nak-
TOHW3YETCA NPW CHATWW 3TWX YCIIOBWA.
[Mpw aTOM pa3mep NAKTOHHOrO LwWKNa on-
peaenseTca B3auMHLIM PAaCrONOXEHWEM

o

CUPTOBOM W KApOOKCUABLHON GyHKUWN.
HekoTopble npeacraBuTen 3T1oro tuna
MeTabonMTOB NpPOABRRAIOT BLICOKYID LW-
TOTOKCUYHOCTb W aHTWUBUPYCHYHD aKTWB-
HOCTb, KOTOpbe 06a3aHbl (O4eBWAOHO,
Kak U B Cnydae aueTtoreHWMHOB) NakTOH-
HOW 1 FMMAPOKCWM-annmMnbHON GYHKUWAM.

Tabnuua 5.2.2.1.
Liuknonponanossie OKCUAUMUHDI.

Haasanue

Crpyxrypa

UCTOYHUK M CBOMCTEA

HO

Constanolactones
A: R,=H, R,=OH /
B: R,=0OH, R=H

o W3 kpacHeix BOgOpOCnei
Constantinea simplex.

Solandelactones
A: R =H, R,=0OH
B: R,=0H, R,=H
E: A+ A4S
F: B + A43

N3 rugpowpor Solanderia
secunda KopeWckorao nobe-
PEXbS.

HO
Halicholactone (A3 14) 17
Neohalicholactone )
(A13.|4 + A1T.1B)

O N3 mopckux rydok Hali-
chondria okadai.

UMKNoneHTaHoBbLIE OKCHUAMUMUHDI
OTANYaTCA BONBLLUMM pa3dHooBpasnem v
CBOEW 3HAYMTENBLHOCTLIO, MOCKOALKY Ha-
KannueaiTCa Pas3fnNyHbIMW MOPCKAMM
OpraHn3amamMu, BCTPEYaiTCR B BhICIHNX
pacTeHwsx, ABRAIOTCA BaXHbIMW BWope-
rYNATOpaMM XMBOTHLIX U Yen0OBEKa B TOM
yucne. B npmvHuMne, BECb 3TOT KNACC OK-
CUNMMUHOB MOXHO OnNpenennTb Kak LuK-
NOMNEHTAHOWbl U BbIAEAWTL U3 HWUX NpO-
M3BOOHLIE TMNOTEeTMHECKOW NPOCTAHOBOWN

kucnotel (C,,), npocrarnaHanHbl 1, 4yTb
bonee WWMPOKO — MNPOCTAHOWOb.
Mpocrarnangauubl (PG) — ato Ao-
BONbHO CYWECTBEHHO OKCUIreHWPOBAaHHbIE
HenpeaenbHblE NPOW3BOAHbLIE MPOCTAHO-
BOW KNCNOTbl. OHW COAEPXATCA MPakTU-
4ECKW BO BCEX KITeTKax MNEeKoNMTaouwmx
(BnepsBble BblAeneHbl M3 BE3WKYNAPHONU
XEenesnl), HO B OYEHb ManbiXx KOHLUEHT-
paunsax (T10%-10° BecoBLIx NpoUEHTa).
OHW He HakannMBaltTCa B KNETKax BBUAY
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Ta6nuua 5.2.2.2
NMpocTarnangmnHbl

MpocraHoBan
KMGora

PGF CHuXaeT cekpeuuio nporectTepoHa

2a

PGl NHrubBupyeT arperaumio TpoMBoLU-

TOB, pacLlUMpPSIeT apTepUu

2




Beedenue ¢ xumuio npupodnsix coedunenuii

Manon cBoen cTabMnbHOCTK W CBOEro ¢pu-
31M0N0rMYECKOro npefgHasHadYyeHna —
eANHCTBEHHO M3BECTHOE UCKIIYEHWE CO-
CTaABNAIOT Tak Ha3blIBAEMbIE FTOProHneEBLIe
kKopannbl (Plexanra homomalla), cogepxa-
HWe npoctarnaHuvHa A, B KOTOPbLIX A0-
cruraet 2% OT CyxOoro Beca.

MpocTarnanHaomHbl 061a0a0T OYEHb pas-
HOOBpa3Hon GU3nonorMYecKoin aKTMBHOC-
TbK): OHWU Y4aCTBYKOT B MOASEPXKAHWUU [O-
MeOcTa3a OpraHnama, B BO3OeNCTBUK Ha
HoneBkIe peuenTopbl, perynupoBaHnm UM-
MYHHOMO OTBETa, B POJOBON BEATENLHOC-
TW; OHXM 0BycnaBnNMBAKOT NOBbLILLEHWE TEM-
nepaTypbl Tenad, 0Ka3biBalOT TPAaHKBUNN3N-
pyoWwmin 3G PEKT, CTUMYNUPYIOT CEKPELUIO
depmeHToB NoAXeny404HON Xeneatl, Top-
MO3AT XEenya04HYK CEKpeumo 1 T.4.

Knaccudunumnpyot npocrarnaHuHsl
Nno xapaktepy GyHKUWOHAnM3ayuun L uK-
nonNeHTaHoBoro ¢pparMenTa (A, B, C, D,
E, F, H, I, J), B BOKOBbIX ankunbHbIX LLe-
noYkax OHW 06bLIYHO COoOepXaT rMApoK-
cunbHyto rpynny npu C . 4 ABOWHbIE CBA-
31 B Pa3dnuyHbiX nonoxeHuax. CTpykTyp-
Hble TWUNbl NpOCTarnaHAWHOB U HEKOTO-
pble XapaKTepHble UX NpencTaBUTENU
npuBedeHol B mada. 5.2.2.2.

Pa3Hble UWMKNONEHTaHOBLIE OKCWUNU-
NUHbLI OOHapyXeHb! B NocCRegHee Bpems
B Pas3nuyHbiX NCTOYHWKAX, Bonblueit yac-
Tbi0 — B MOPCKUX opraHu3max. Hekoro-
pble U3 HUX ABARKOTCH NPOU3BOAHLIMU

BbILUEONUCAHHbIX NPOCTArnaHANHOB
(auvnunpoBaHHbLIe N0 CNUPTOBLIM rpyn-
nam, pasHele 3¢dupbl nMHO MaKpo-nak-
TOHHbIE $OpMbl, 06pa30BaHHbIE B3au-
MoaeficTBneM KapboKCMnbHOM rpynnbl ©
rnapokcunoM npu C'), apyrue npeg-
CTaBNAKT cOBON caMOCTOATENbHbIE
NOArpynnbl 3TOr0 KNacca OKCUNUNUHOB.
WHTepecHa B 3TOM MnaHe XacMOHOBAas
KNCNOTA, OTANYAWAACA OTHOCUTENLHO
ManeiM cogepxanvem yrnepoaa (C,,) u
coAepxXauancq BMECTe CO CTepeouso-
MEPHOW €N N30XACMOHOBOW KaK B Kpac-
HbiX BOAOPOCNAX, TAK U B HA3EMHbIX pac-
TEHWUAX, B KOTOPbIX OHA BbLINONHAET
OYHKUMIO pOCTOPEryNnMpyouLero ropmMo-
Ha, OBbIMHO XAacMOHOBAs U U30XACMO-
HOBaf KUCNOTHl CYLWECTBYIOT BMecTe, B
cMecun, C TON nullb PasHUUEN, 4TO B
BOAOPOCAAX AOMUHUPYET XAaCMUHOBas
KUCnoTa, Torna Kak B HazeMHbIX pacre-
HUAX — M30XACMOHOBAsA, K TOMY Xe MNoc-
nenHaa bonee HUONOrNYEcKN aKTUBHA.
B kauecTBe npumepa, unnroctTpupyoule-
ro CTPYKTYPHYIO HEOOBLIKHOBEHHOCTL
KapbHouMKnMYECKUX OKCUNUNUHOB, NpK-
Be/leM HeOaBHO HaKOEHHYK rpynny
MaH3aMeHoB (maba. 5.2.2.3).
XXUpHbIEe CNUPTLI 1 BNU3KKUE K HUM
NO CTPYKTYpEe coefuHeHust, obpa3yuine-
CAl Npu ux arepudukaunm nnn anMMUHNUPO-
BaHWUK, TakxXe A0nXHbl BblTh OTHECEHbLI K
METaBoNUTaM XUPHBIX KUCNOT, NOCKONbKY

Ta6bnuua 5.2.2.3.

Pa3annyHbie LHMKNONEHTAHOBbLIEe OKCHUIIMIMHLI.

Haasanue

Crpykrypa

HUCcTOYHMK U CBOMCTBA

(~)xacmMmoHOBaR KuC-

COOH

nota ==~ -CHa
0O KpacHeie sogopocnv Ge-
lidium latifolium
“"“NcooH
N3oxacMoHOBAA KWc-
nota /=\/CH3
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Tabnuua 5.2.2.3 (npogonxeHue).

Haampauue

CrpyxTypa

UcTouHMK U CBOMCTRA

flakton PGE,

Wa Tethys fimbria.

MeTtun-11,18-guaue-
TOKCHU-PGF ,

o

(9]

Oln...
O"“
X

Na markux kopannos Lobo-
phyton depressum.

Knasynos |

A3 mArkux kepannos Cla-
vularia viridis (cepva 6onee
10 6nAU3KMX NO CTPYKTYpe
coefuHEHNU nog o6Lum
Ha3BaHWEM KNABYNOHbI).

Bauunapuonuabl
(Bacillariclides)

M3 nnaToOMOBLIX BOAOPOC-
nen Pseudonitzschia multi-
series (Nitzehia pungens).

MaH3ameHOoHbl A-F

R=OH, OCH,, OC H

2 5!

W3 okuHasckvx rybok euaa
Plakortis

NH,, OC H,, N-Val.

49!

OHW MOTyT 6bITb MOAYYEHbI in vitro N3 NOC-
neguux nubo peakunaMu BOCCTaHOoBNE-
HUA, NMOO OKUCAUTENbHbIM aekapbokcu-
nuposaHuvem. B criyvae npaMoro Boccra-
HOBneHua kapbokcuNbHOW rpynnbl A0
NEPBUYHO CNUPTOBOA, 0BpPa3yOLWUACS
XUPHBIA CNUPT UMEET Takoe Xe Konuye-
CTBO YrnepoaHbix aToOMOB B OCHOBHOM
uenu, Kak U xupHas kucnota. XupHbie

CNUPTLI C MEHbLLLUWM KOUYECTBOM aTOMOB
yrnepoaa (kak npasuno, n-1) moryr o6-
pa30oBaTbCca B npouecce pekapbokCcunu-
pPOBaHUA XUPHBIX KUCAROT C nNpeasapu-
TENbHLIM a-TUAPOKCUANPOBAHUEM WU
kapbonunuposaHunem ee. lpamoe BoOC-
CTaHoBNReHWEe KapBOKCUNBHOW rpynnbt —
npoLecC AO0CTATOMHO JHEProeMKUd K
TpebyeT adpHeKTUBHOTO KaTanusa, Torga



122

Beedernue 8 XuMuio HpUpOOHBIX COEOUHEHU I

KaK BTOPOW MyTb 3HEPTeTUYEcKU npeano-
YTUTENLHEE, XOTA WU NPOTEKAET NOCTaanii-
HO — BO3MOXHO, NOTOMY OH M BelroaHee, Ha
nocnenylolymx cTaauax 3Ty CnvipThl YAcTo
auvnmpyotes, 06pasya aueTatal, geruapa-
TUpytoTca, 06pasya ONMHHOLENOYEeYHbIe

onedpuHel, aTepPUPULUPYIOTCSE BHYTRPUMO-
neKkynspHo (Npy Hanu4uy aByx unun 60-
nee r’mapoKCcUneHLIX GyHKUNA B ankunk-
HOW uenun) ¢ obpasoBaHWeEM TeTparngpo-
dYypaHOBbLIX NN MMPAaHOBLIX PPArMEHTOB
B mMonekynax (cxema 5.2.3.1).

Cxema 5.2.3.1

CH,— (CH,); —CH,—CH,—COOH. LU CH;— (CH,), — CH;—CH,—CH,—OH

0
(CH}—(CHz)n—CHz——CHZ-—COOH . CH,—(CHZ)n—CH,—ﬁ—COOH_-
-CO, /0 {H]
—~—t» CH—(CH)p—CH—C~ ———» Ch—CHhh—CH,—CHh—0H
H
CH;—CO—X
CHy— (CHy)m—CH,— CH;—OH —» Cth— (CHpm—CH;—CH;— OCOCH,
CH— (CH,)k—(JZH—(CHgl-u CH,—CH,—OH o CH;— (CHp)x —CH—(CH;)]—CH=CH,
OH H
CH;— (cuz)k—-ﬁzn— cug—cuz—ﬁzn— (CH) —CHO0H O CH—(CHyk —O~ (CH)1—CH,0H
0
OH OH

Cxema 5.2.3.2

\\/\/_\/W\OCOCH;‘

N NSNS S oroch,

N\ WOCOCH:,

Cexc-depomoHb Hacekombix: Tricho-
plusia ni, Spodoprera litura, Sollittoralis.

Cekc-hepomMOoHbl Neonapaoeoi Myxu
(Zenzera pyrina). O4eHb pacnpocrpa-
HEHHbIX BpeauTens neca, opeBecHsbli
TONUNBLUMK.

U3 uHANIACKOro nexkapcTBeHHOro Kyc-
TapHuka Lowsonia inermis Lina. [1po-
Apnser ahGekTUBHYO pocToperynu-
PYIOWUIO aKTUBHOCTL

OH

13 ascTpanuiickoit 6ypoii BOQOPOC-
nu, noyheia Anomala. MOwHBIA 1 ce-
NEKTUBHbIA HEMATOUWUA,
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B XuBbIX oprasvMamax XupHsle cnup-
Tol U UX NPOU3BOAHLIE OBLIYHO CAMOCTO-
ATENBLHO BLINONHAT ONpeaeneHHule BUo-
noruvyeckue yHKUUMKM, MHOMME U3 HUX

ABNAIOTCA PEpOMOHAMU, Cpeaun XUpPHbLIX
CNUPTOB HaWfEeHbl COeAUHEHWs C HEeMaTo-
UUAHOW, aHTUDYHMIMUMAHOW 1 pOCTOpEerynu-
PYIOLLEN aKTUBHOCTRIO (cxema 5.2.3.2).

5.3. Xupbl u Xvponoaoo6Hbie NPOU3BOAHbIE

XUPHbBIX KMCNOT

O6pasoBaHue cnoXHelx 3hUPOB Kap-
BOHOBbLIMW KMCnOTaMuU — Haubonee Tu-
MUYHBIA NpoUece AN 3TON MYHKUNOHANL-
HOW rpynnel. XXuUpHble KUCNOTLI HE gBNS-
I0TCA UCKNHOYEHWEM B 3TOM MNaHe, CKo-
pee HaoBopOT — 3TO rNaBHLIA Npouecc
AN XUPHbLIX KUCNOT, NPOTEKaAWUN
vivo OQcobyro rpynny CAOXHbIX 3¢hUPOB
XUpHBe KUCNOThl 06pasydT C MHOFO-
aTOMHbIMW cnvupTamu (rAMuepuHoMm, B
NepBYyKd ouyepeab) — Kak Npasuno, 3To
nonHele 3upel, T.€. aTEpPUOULUNPOBAHLI
BCE TPU rMapoKcMna MHOTQaTtOMHOro
cnvpTa.

Xupbi. 3tepudukauma ranmuepuHa
MOXET OCYLLECTBAATHCH KaK OAHUM TU-
NOM XUPHLIX KUCAOT, TaK U pasnu4HIMU,
NpUYeEM nocnegHwiA BapuaHT Havbonee

pacnpocTtpaHed. B TOM cny4yae, korpa
BCE TPW KUCNOThI HaCkILLEHHbIe — 0bBpa-
3yl0TCa 3dUPLl, Ha3wIBaeMble TBEPAbIMU
MNU XMBOTHLIMU XWMpaMK;, ecnit KUCNO-
Thl HEHAaChIUEHHble — 0BpPa3yrTCa Xua-
KUe UNKU pacTuTenbHole Xupsel. OyeHsb
4acTO NPUMPOAHbLIE XMpbl 06pa3oBaHsbl C
O4HOBPEMEHHLIM Yy4aCcTUEM HaChlLLEH-
HbIX U HEHaCbILWEHHBLIX XUPHbLIX KUCNOT,
a B KA4YeCTBe MUHOPHLIX — LUMKNUYECKNX
N OKCUrennpoBaHHeix. O pacnpocTpaHe-
HUM XWOKUX U TBERALIX XUPOB B NpUpPO-
[e roOBOpWUTL HE NMPUXOANTCH — 9TO pe-
3epBHble nunNuasl BONLWKWHCTBA XUBOT-
HbIX U pacTeHuin, Ang MUKPOORraHM3MOoB
ravuepuabl XUPHBIX KUCROT TOXE He
pegkocTe. O6uaa popmyna X1UpPOB UMe-
eT BuA, NpeacTaBneHHbIA Ha cxeme 5.3. 1.

Cxema 5.3.1
(,ZHZ—OCORI r—OCORI
*(lfH—OCORz WH * —OCOR,
CH,—OCOR,

__OCOR,

R, R, u R, — 1e camule anuHoueno-
YeYHble yrnesoaopoaHble paguKansl, KO-
TOpkle ONWCaHkl B pasfnene XuWpHeix KUC-
not. Takne ravuepyasl MOryT CyLLEecTBO-
BaTb B BUAE TPEX Nap 3HAHTUOMEPOB ¢
YY4ETOM MepecTaHoBKW pafMKanoB U Ha-
NMYMEM OHOIO AaCUMMETPUYECKOro LIEHT-
pa. Ana XupoB (kak XWAKWx, TaKk U TBep-
[biX) XapakTepHa BbICOKas CTEMNeHe TUA-
pPOhOBHOCTM (NMNODUNLHOCTU), T.€. OHU
HEpPaCcTBOpPKMGLI B BOAE, HO XOPOLLO pac-
TBOPMMEI B Yrnesoaoponax, ranoredan-
KaHax, cnupTax, adupax Kpome Toro, Xua-
KWE XUPkI, T.6. rULEepUaLl HEHACKILLEHHBIX
KMCNOT, MONyT BbiTh rMMaporesM3npoBakHsbl

B npucyTtcteun karanuaatopos (Pt, Pd, Ni)
00 TBEepAbIX XWPOB, B pe3ynetate 4ero
NPOUCX0AMT NPEBpPALLEHME OCTATKOB He-
HacChbIWEHHbBIX KUCROT B HACbILWEHHKIE.
Kupbl TaKkKe UCNONL3YKTCA Ans nonyye-
HWA MblNa U ranLepuHa peakuuen wenod-
HOro rugponusa Xupel (N0 NpUYMHE Bhl-
cokoi ponu cesaen C-C v C-H 8 moneky-
ne) o6nasialoT BbICOKOW KaNOPUIAHOCTLHID,
T.€. NpU UX cropaHnu (OKUCneHuu) kak
CMOHTAHHOM in Vitro, TaK U CTYNeH4aToOM
in vivo, BellengeTcs Tenna noytu CToNeKOo
Xe, Kak U NpyM aHanoruyHoM NpespaLLeHmnu
yrnesoaopoaHoro tonnvea (ras, HedTh,
yrons). B nopesHocTtu (Hapopnamu Cesepa
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Cxema 5.3.2
—OCOCyp-1 —OCOCHH2n+1
—O0COC,Hyp-1 _21::_.. —0COC,Hop+1
—O0COCyHpp1 — OCOCyH2n+1
(. J
lNaOH IOZI‘L

H

3R-COONa + HOCH,~CH-CH;-OH €O, +H,0 +Q

U COBCEM HENaBHO) XUPbl UCMONL3OBA-
NNCb B BbiTy B KAY4ECTBE NCTOYHUKA TEMN-
na v cBeTa. A Haw opraHn3m UCnonbay-
ET XUPbi U NOHbLIHE, B TOM YUCNEe U B Ka-
yecTtBe “tonnuea”.

BoilleykazaHHble MPOU3BOAHBLIE XUP-
HblX KUCMOT U rAWUUEPUHA ELLE OTHOCAT K
KNaccy TakK Ha3blBaEeMbIX HEATpanbHbix
ANNUA0B, NOCKONLKY OHWM HE COAEpPXaT
cB06OAHbLIX PYHKLUMOHANBLHLIX rpynm,
obecneunsaioLx MMHO KUCNOTHLIE, NHO
OCHOBHblE CBOWCTBA. [103TOMY 30eChH Xe
6yneT yMECTHO OnNucatb U Apyrue Buapl
HENTPaNbHbIX NTMNUAO0B, PACNPOCTPAHEH-
HblX B NPWUPOAE B TOW nnun MHOW CTene-
HU. U3 XNPHOKUCAOTHbLIX NPOWU3BOAHbIX

rAanuepuHa Cioaa OTHOCATCS askuaduaniii-
2Aulepudsl M\ naaimoso2ensl — 3T0 T€ CO-
eAVHEHWS, B KOTOPLIX rAUUEPUH 0B6pa3y-
€T ABE CNOXHO3IPUPHbIX CBA3U U OAHY
CBf3b NPOCTOro adupa. PyHkyng npo-
CTOro admpa MoXeT 6blTb HACLILLLEHHON
(ankunanaunarnuuepuabl) U Hedachl-
LWEHHOW (Nna3mMonoreHsl). Takne annu-
Obl HAMOEHbI B PA3/MYHbIX Opranax Xu-
BOTHbLIX (KOCTHbIA W FONOBHON MO3r,
cepaue, NNaszmMa KpoBWU), B fUYHOM
XENTKE N MONOYHOM XUpe, B paCTEHU-
ax U MUKpOOpranuamax; Ho bonee Bce-
ro Ux B MOPCKKMX OpraHnu3aMax (3se3nbl,
MrNOKOXWE, MOANKCKWN, HEKOTOPbLIE
BUAObl phib).

Cxema 5.3.3
r CHl—OR R15R2= ¢$parMeHTHI 00BIMHBIX
RMPHBIX KNCJoT
(I:H_OCORl R=H-CsHs;3 (xX1nvELTOBBIET CITHPT)
CH,—OCOR, H-CigH;s (GaTiwroBBIA CTMPT)
AS:1QC gH;3 (ceraxwnoBniii crmpT)

| TLIa3MoOreHbl I : R=—CH=CH—R' (anmxm1-BMHI.T0BbI¢ 3 HpIPHI)

NHTEPECHO 3aMETUTb 3ECH, 4TO
cnupTel, y4acTeylouwmne 8 obpasoBannn
aTOro BUAA rAMUEPUL0B, UMEIOT TAKON Xe
COCTaB, 4YTO M 0BbIYHbIE XUPHLIE KUCNO-
Thl — QAKT, YKA3bLIBAOLWMA Ha 0BLIHOCTL
ux BocunTE3a.

dochornuuepuabl o6pazyoTCH NpU
COBMECTHON aTepudukaunmn ravuepuna

KaK KapOOoHOBLIMW (XWPHLIMW), TAK 1 MU~
HepanbHbiMK (HOCHOPHON) KMCNOTaMu.
O6pagylumecs B 3ToM cnydae docda-
TUAOBbLIE KACAOThl UMEIOT KUCAbIA Xapak-
Tep, NOCKONbKy gocdopHas KMCNOTA
MHOroocHoBHaq. 1o 3TON Xe npuyunHe
dochaTnaoBas KUCNOTA COXPAHAET BO3-
MOXHOCTb NOCNEAyIOWUX aTepUdUKaLLNA,
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Cxema 5.3.4

¥=-H (¢pocdaminoBnle KHCITOTRI)

~CH,-CH, - NH, (ke ammms)

:NH/

~CH,-CHy- N'(CHy); (nerprnmmi)
(l:H’-_O_COR' —CH;—(IZH— COOH (¢ocd anumr-ce prrami)
R,— COO—CH 0 NH,
éHz—O— B_o_vy ~CH,~CHOH-CH, OH (oc b amumin-rmie pisi)
(BH HO OH
HO (pochammur-imoInTh)
OH
OH
OCOR' OCOR'
R, C §) R,C ﬁ
O—H——O—CH;\ O—P—0—CH,
i o b CH

M/

T.€. MOXET 06pazoBaTb, Kak MUHUMYM,
euwle 0agHy CNoXHO3bOWPHYK CBA3b NO
$OoCHOPHO-KMCNOTHOW rpynne. B kayecT-
BE BTOPOW CNUPTOBOW KOMMOHEHTHI, B
3TOM Ccnyvae, 06bIYHO y4acTeYT BU- unu
nonun- GYHKLWOHaNbHbIE TMMAOPOKCUCOEON-
HEHWS, TAKWE Kak B-O3TaHONaMUWH, XONWH,
CEpPUH, ewe oaHa Monekyna ravuepuHa,
MWUOWHO3NT. YEM UHTEPECHLI 3TW BTOPLIE
CMUPTOBLIE KOMMNOHEHTLI? BOo-nepabIX —
TEM, 4TO HEKOTOPLIE U3 HUX, ABMAGACH
amuHamu, 06pasyoT BHYTPEHHME CONMU C
GOCHOPHO-KUCNOTHOW PYHKLMENR; a BO-
BTOPbLIX — BCE OHW (B TOM 4YUCNE U BHYT-
PEHHWE Conn) 06naAal0T APKO BbIPAXEH-
HOW rMAPOPUNABHOCTLIO (cxema 5.3.4).
Ecnn Mbl npoaHanusvpyeM nonHywo
CTPYKTYPY nto6oro pocdornvuepunaa, To
0BHapyXMM OOQHO M3 CaMblX APKUX
CBOWCTB 3TOro Kf1acca NpUpoaHLIX coeau-
HEHWIH — BUDUNLHOCTL UX NO OTHOLUE-
HWKO K PACTBOPUTENAM, K XWUAKODa3HO
cpene. ANWHHOUENOoYEeYHbIE ankunkHble
pagukanbl XMPHOKUCAOTHBIX pparMeHTos
06nanaT BhipaXeHHOW nunodunLHoC-
TblO, TOrAa kak ¢ocHaTHOE 3BEHO, BMECTE
C OCTATKOM BTOPOW CNUPTOBOW KOMMO-
HEHTBI NPOABNAET CUMBLHO BbIPAXEHHYHO

TMAPOMUNLHOCTE 32 CYET WMOHHOW Naphl
unn obunmg CNUPTOoBbIX GYHKUWK C KX
TEHAEHUMEW K 06pa30BaHNO BOAOPOAHLIX
ceagzen. Takag GU3UKO-XMMUYECKANA
CTPYKTYpa hocdorauuepuaos obecneyu-
BAET QHEPFEeTUYECKYI BbIFOAHOCTL WX
ynopsao4YeHHOW arperagyvu kKak B supe
NAMNUOHOrO CNO% Ha rpaHuue pasgena
Xuakux ¢pas (gopa-nunua), Tak U 8 Gop-
M€ ABOWHOrQ AUNUAHOro cnosa (Aunua-
HOW nosepxHocTWn) B Boae. [0 Takomy
MEXaHn3My obpasosaHbl AMNUaHeie BUO-
CNOW, 48NAILLMECH OCHOBOW MONEKYNRP-
HOWM opraHuMaaunmn BUonorn4ecKUX Mem-
OpaH (cxema 5.3.5).

B paay ocdonvnuaos rvuepUHOBO-
ro pana MHoraa BCTpeYawTCs nNpeacra-
BUTENU (OBLIYHO peakue) C A0CTaTOYHO
CNOXHOW rMapOPUABHOM 4acTbd MOne-
Kynbl: Tak, pochaTtuamn-muHO3UTEl MOryT
ObiTh 3TEPUPUUMPOBAHEI AONONHUTENk-
HO OAHOW unn agyma GochaTHeIMU rPyn-
namun (Coaepxarca B HEPBHbIX TKaHAX
MAEKONUTAWMX); KapanonunnH, Hau-
OEHHBIK B MUTOXOHAPUAX U B HEKOTOPBLX
BakTepuax, COCTaBNEH U3 TPEX FAULEPUA-
HblX dparMeHToB WM AByx GocdaTHbIx
3BEHLEB (cxema 5.3.6).
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Cxema 5.3.5
£
® D

T 0‘““}1’{—0
B o l .

CHj H,

CH;_—CI<
Y
COR COR

$98—29%

T

Cxema 5.3.6
CIHZ—OCORI
choo-(l:-H ‘|:|>
CH;—0O—P—0O
2 : OH
OH OH
W 1-docdaTuamnMuonHoauT-4,5-gudocdar
OH
OPOyH;
™
CFZ-OCOR, CH,—O— ﬁ—O—C!!Hz
R,COOmC—H ? H—%-OH O H-(|3~OCOR3 Kapguonunun
| |
CH—O—P—0—CH, CH,-OCOR,
OH
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B tex cnydasx, korga 8MecTo ravue-
pWHa B Ka4yecTBe CNUPTOBOM KOMMOHEH-
Thi BO B3aUMOAENCTBME C XUPHbIMIK KWUC-
noTamy BLICTYNAKOT OBYXAaTOMHLIE CNUp-
Tl {AWONbI) — 0BpaayeTcs rpynna duoas-
Hoix aunudog. [ NVkonu, yyacTaeyluwme B
dbopMMPOBaHUU COOTBETCTBYHOLLMX AUNU-
[108, 06LIYHO MMEKT NEPBUYHBIE CNMPTO-
BLIE rPynNnbl, PA3AENEHHLIE HECKONbKW-
MW METUNEHOBLIMUK 3BEHLAMW (0T 2 00 6),
a WX AMnNugHbIE NPOU3BOAHEIE, KAk U B
cnyYae rnvuepuHa, MoryT 6biTe HENTpane-
HalMKW N dochaTuaHbiMu,. LuonbHble

aunuabl 06biYHO COAEPXATLCA B TKAHAX
XWBOTHbBIX, CEMEHAaX PacTEHWH U MUK-
POOPraHuamax 8 BECbMa HE3HAYUTENb-
HbIX KOAWYECTBAX — B ThiCAYWN PA3 MEHbL-
e NO CPaBHEHWK C rnuuepuaaMmu,
O6HapyXeHo, 4TO WX KOHUEeHTpauus
MOXET BO3pacTaTb MNPW YCUNEHHON
nponudepauun KNeTok: pereHepupy-
lolWas nevYeHb, CO3peBaKLME CEMEHA
pacTeHuin. U3 ux GU3NONOTrUYECKUX
peakunil MOXHO OTMETWUTbL NOBbLILLEHKWE
NpoHWLaeMOCTH MeMmMBpaH ¥ UHULKUK-
POBAHUE MEMONN3A IPUTPOLUTOB.

Cxema 5.3.7

CH— (CH),—CH,

I
OR R'

CH—(CH),—CH, 0

R

—

R, R" —COR?2 (ocTaToK XUPHON KNCNOTHI)
R2 — ankun unKy ankexun
n=2-4

0—P—0—CH,
I \
08 CH
@N(CHgl,

Becbma BaxHylo, pasHooBpasHyo K
WHTEPECHYKD rpynny Aunuaos nof 06-
WM Ha3BaHWEM cunzoarunudsr, 0Opasy-
0T AAMHHOLENQOYEYHEIE AMUHOCNUPTEE —
CPUHIOHWH, COUHTO3NH U GUTOCHUHIO-
3WH. YKa3aHHbIE aMUWHOCIUPTHI ABARKOT-
CA AuonbHbIMUKU, OHW COAEPXAT ankWunb-
HYIO Lenoyky OT 12 A0 22 atoMoB yrne-
poga. CHUHroanHbl XUBOTHBIX UMEKT
onedpUHOBYHD CBA3b B OCHOBHOW LENW,
COUHro3nHbl pacTeHUM — A0NOAHUTENb-
HYO CNWPTOBYKD rpynny (cxema 5.3.8).

Kak npasuno, XupHag KMcnora, B3au-
MOAENCTBYS CO CHUHIMO3UHAMKM NO amu-
Horpynne, obpasyer COOTBETCTRYHOLLUNA
3aMELEHHbIM aMua, a pocdhopHasa Kuc-
nota atepUuPULMPYET NEPBUYHYID CNKUP-
TOBYKD rpynny, oCTanbHbIE CNUPTOBLIE
rpynnel (0gHa unu ase) — O0BLIYHO CBO-
6oaHbl. B uepamupaax BCE CNUPTOBLIE
rpynnbi octarTes ceoboarbiMn, Pocdar-
Has rpynna, Kak 1 Bo Bcex ¢ochonunu-
aax, atepuduumpyertca nanee, obpaays
3pPeKkTUBHYHD TMAPOGUNBHYIO rpynny.

UHTepecHasa rpynna coequHeHnid ob-
pasyetcqa kak Bbl Ha rpaHuie cylecr-
BOBaHWsS ABYX BaXHbIX KNACCOB COEAMHe-
HUA — NUNKMAOOB W yrnesoaoe. B 3aBucK-
MOCTW OT COOTHOWEHUS NUNUOHBIX W yr-
NeBOAHbLIX GpParMeHTOR, 3T COEAUHEHN]
ONPENENANT Kak 2auxosunudst (B CAMOM
oblWweM cnyyae), BblAENAa B HUX rpynny
auno-noaucaxapudos. B npupone atn co-
eOWHEHUS pPacnpOCTPAHEHbL! OYEHL WU-
POKO — OHW OOHApPYXEHLI B PACTEHWEX,
XWBOTHbIX W MUKpOOpraHuamax. B noc-
NEefHEM Cnyvyae, Ang MUKpPOOPraHU3MoB,
XapakTEPHO NPUCYTCTBME NUNO-NoNUca-
XapuaoB, KOTOPbLIE UrpadT BaXHYHO ponb
B WX XKWU3HEOEeATENbLHOCTU: y4yaCTBYHOT B
$GOPMUPOBAHUIK KNETOYHEIX MEMOBPAH, B
TpaHc-mMembpaHHOM TpaHcnopTe pasnuy-
HblX COEOUHEHWIA, 9BNRIOTCHE IHOOTOKCU-
Hamu, aHTUresamu, peuentopamm HGakre-
puodaros. B opraHuamMax yenoseka u
WUBOTHbLIX MOoAWcaxapUaHblni pparMeHT
3TUX NUNWOOB, HANPABNEHHLIA B CTOPO-
HY OKpYXawLwend cpeibl 0T KNETOYHOW



128 Beedenite ¢ xuminio npupodrsix coeduneniii
Cxema 5.3.8
CH,—OH C|I{2——-OH CH,—OH
CH—NH, CH—NH, (.EH——-OH
CH—OH
l C puHraHuH I H H
(CHp13—CH,
(CHp;—CHy
DurocuHrozux

€y

l C pumro3un I

C dpurromMi e HMHEI
(R - paguxas sRupHoOi KHCI0THY)

CH,OH
R, iy CORs

OH

(R1= amxna, amcenna C (3-Cy4
Ry= amkna, amcenmn C (5-Cyq)

IHepanmanl

obonoyku, onpepenneT yanasanue Hak-
TEPVUA N COOTBETCTBYHWMIA NMMYHHbLIN
OTBET.

PazHoobBpa3ne ramkonunnaoB oby-
CNOBREHO BApPbMPOBAHMEM WX NUMNAHO-
ro v yrnesoaHoro dparmerta. Ouu Mo-
YT BbITe NPOM3BOAHLIMU FNULEPKAOS,
ANONBHLIX MNNR0B, CHUHIONMNUMAORB, a
X YrNEBOAHYIO 4aCTh COCTABNSAOT MOHO-
caxapugbl, onurocaxapwuasl 1 nonucaxa-
pUAabl Pa3nMyHoON CTPYKTYPH — B nocneg-
HEM CRyvyae BapuvaHTOB, KOHEYHO Xe,
O4eHb MHOr0, 4T0 1 obecneymBasT wx
WMMYHHYIO CNOCOBHOCTL.

Kak suano 13 GopmMyn npmBELEHHbIX
NpeacTaBUTEnEn knacca rMukonNnnuaos,
CBSI3X NMUNUAHOW M YrneBOAHOM 4YacTew
MONEKYR MOFYT BbITh kak O-rnnko3natele,
Tak ¥ NPOCTO-3dUpHLIE (cxema 5.3.9).

Bropyo rpynny npupogHbix 6uonoru-
4eCKN BaXublX COegnHeHnin OBONCTBEH-
HO# NPUHAZNEXHOCTU NO KNaccam, Noc-
ne rAMKoNMNnAaoB 0BPA3YT annonenmu-
dst, MONEKYNEl KOTOPLIX NpeacTaBneHbl
KOBANEHTHO CBSI3aHHbIMU NUNUAHLIM U
nonMnenTuaHeiM dparmerHtamu. Co ¢T0-
POHb! NMNWAHOR YaCTK, 3Ta CBA3b MOXET
BT paccmoTpeHa kak N-3amelleHHas
amupHas, roe aMmuaHeti parmedT obpa-
3yeTcs B3aUMMOAENCTBMEM KOHUEBOW
aMuHorpynnel noamnentrga ¢ kapbok-
CUNBLHOW rpYynnon XUPHOW KNCROTLI. TH-
NMUYHOE COAEPXAaHne aMUHOKMUCAOTHBIX
OCTaTKOB B NOMMNEenTUAHON uenn — oT 4
A0 16, B Tex Xe cnyyasx, korga cogep-
XaHne 3ThX 0CTaTKOB BENMWKO — COeam-
HEHWUS KnaccnprunpyroTcs Kak nuno-
NPOTENHbI (cxema 5.3.10).
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Cxema 5.3.9
C}{z_OCORl
HOCH, CIH_OCORI Fanakrornuuepuabl — HaANAEHbI B
HO o O0—CH, nmnnaax 3eneHblx NMCTbLEB, B
NWeHUYHLIX 38pHax, B BOAOPOC-
OH nAx, B HaKTepuax, B HEPBHbIX TKa-
HAX XUBOTHGIX.
OH
CHS—(CHQ)Q—-CMCH——?H—OH
R—CO—NH—CH
| CH,OH _
CH,—O Liepebposngkl: PperHoaud, Kepa-
3uH, HepBOH
OH
OH
OH
0
(CHy)13—CHy Consauepebpoang (soyacerebro-

oA NH
0 i Om
HOHO 0\/‘\1/'\/\/\/((:”2)" —Cly
OH
OH

side) nHailgen B Glycine max,
Tetragonia tetragonoides, Prunus ja-
masakura, Dimocarpus Fumatus.

HO
0
At A
0
o (8]
w707
HO

OH

A
KanowuktuH, us Calonyction ac-
uleatum L.House, 06nanaet poc-
TO-perynupyouiein akTUBHOCTbIO.

MonunenTuaHag Lenouyka COCTOUT
0BbIMHO 13 NPOTEUHOrNEHHLIX aMUHOKUC-
NOT, C TOW NUULbL Pa3HMUEN, YTO OHM MO-
YT UMeTkb kak L-, Tak n D- koHdurypa-
LW, a TaKXKe A0NOAHUTENBbHYIO GYHKUM-
oHanusauu. KpoMe LenHOW CTPYKTYPL,
nmnonentuasl 4acto obpasyT uukno-
nenTUaHyO W aencwu-nenTUaHyr CTPYK-
TYpbl.

MPUHLMNUANBHOIO XUMUYECKOIO pas-
nMynsa Mexay nunonentugaMmu W Anno-
NPOTEUHAMMW HET, KaK HET W OTHETIMBOM rpa-
HALBI MeXay nonunenTuaaMmn 1 Benkamu.

YBenuyeHue MONAeKynspHOW MaccCbl Npu
nepexone OT NUNONENTUAOB K NUMNOMNpo-
TeuWHaM cKasbiBaeTCst Ha onpeaeneHHbix
(PUBNKO-XMMUYECKUX XapakTepucTukax
(PACTBOPMMOCTb, BA3KOCTL U ap.) u 6o-
Nee CYWECTBEHHO — Ha Ux Buonoruyec-
KOW MYHKUWMOHANRLHOCTW. Tak, ycTaHoBAe-
HO, 4TO NUNONPOTEUHbI BXOOAT B CTPYK-
TYPY KNeTOuHbix MeMBpaH, nubo nokanu-
3yqCb Ha NOBEPXHOCTU AMNUAHOro Buc-
nos, nubo BHeOpsack B HEro, COrnacHo
“XUOKO-MO3anudHOM Moaenn”, Torga Kak
Bonee HU3KOMONEKYNAPHbLIE AMNonenTUasl
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Cxema 5.3.10

‘CH—C —-—CO}L—-V&I—L_NCH Leu—L—Val
1 (Chy)p (CHy)Leu I @opTyuTiH (n = 18, 20)

13 Mycobacterium fortuiturn
L—Ala—L—Thr—L—Thr —L—N(CH3)Leu —L—Val

‘ (5Ac (I)Ac
L—Pro—OCH,
CH3\
CH—(CH,),—CH—CH,—CO4L—Glu—L—Leu—D—Leu
CH / | CypdakTun
3 0 us Bacillus subtilis

OC——L—Leu—D—Leu—L— Asp—L— Val

Cxema 5.3.11

XupHas kucnota R_"COﬁ —R' XHpHLIA cnupT

ManeMuTMHOBAA Uetunoeuit
CH;,—(CH,),—COOH CH,—(CH,),4,—CH,0H
TeTpako3aHoBad (UTHoOLEPUHOBASR) (ekcako3aHon (LepunoBhlii)
CH;—(CH,),;—COOH CH;—(CH,),,—CH,0H
FekcakosaHoBaa (LepoTUHOBAS) TpnakoHTaHon (MMPULWIOBKIA)
CH;—(CH,),,—COOH CHy—(CH,)z—CH,OH
C;sHy—C00—C,H; Uetun — rnaBHaa KomnoHeHTa ("98%) cnep-

MaueTa KUMToB M KalanoToB.

L . OcHoeHOM 2dup (96%) KUTaiMcKoro Bocka —
CysHs — COO—CyHh; BuipaBaTuiBaeTcA Yepseuom Coccus ceriferus

CysH; —COO0—C; g, BxoguT B cocTae nanbMoBoro Bocka ("80%)

(;87['1170(01'1)2_C0(,)_CH_(CH2)11—C}13 BOSKOBbIe NOKPHITMA Ty6epkynesHux Hakre-
lmmm cmmmm e mmmm J puii n GakTepuit nenpob
MiKodesas knciora ChHy n=15,17

: 5 B nnasme kpoBu
CH, CH ; yenoBexa
CH;— (C}{z),,n (CHy)y —COO Xo/ecrepo

m=24 n=6,810
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HEe YAepXMBaKTCa KneTkaMu U BblAens-
IOTCA (3TO XapakTepHo Ana MUKpoopra-
HU3MOB) B OKPYXaloLLyio cpeny, BeINOn-
HAY ONPEAENEHHYI0 3KONOrMYeckyio
GYHKUMIO — Hanpumep, BakTepuLuanyio.

JlnnonenTtunabl Hanbonee xapakTepPH:.l
ANS MUKPOOPraHU3MoB (rpam-nonoxu-
TeNbHLIX HakTepuii, aKTUHOMULUET HEKO-
TOPbIX BUAOB HU3LWMX rpuboB).

He o4yeHb pa3zHoobpa3Hyio, HO BCE Xe
3aMETHYI0 rpynny XUponoa0bHbIX NPon3-
BOOHLIX XUPHbLIX KUCNOT NpeacTaBnsaioT
6ocK.l, ABASIIOLLMECH CNOXHBIMU 3dhUpamMu
HEPAa3BETBNEHHbIX XUPHLIX KUCNOT U XUP-
HbIX CNUPTOB. B cocTtaB 3Tux “XUpPHbIX"
adhMpPOB Haule Bcero BxoAsT nanbMmMTU-
HOBas, LEPOTUHOBAA W MaHOLEpPUHOBASs
KUCNOTbE, a Takxe LeTunosbuli n uepuno-
BblA CNUPTLI. BCe BbilueykazaHHbie cnup-
Tel — HEpPa3BeTBNEeHHble NepBUYHLIE.
Whorna B o6pasoBaHum BOCKOB y4acTBy-
0T U NEPBUYHLIE CNUPTLI — Takue Kak
3lKo3aHON-2 1 okTanekaHon-2. B cocTas
HEKOTOPLIX XUBOTHLIX BOCKOB {NaHOMNH)
BXOAAT CNoXHbte 3P UpPbl 0BLIYHLIX XUP-
HbIX KMCMOT U LUMKNUYECKOTO cnupTa Xo-
nectrepona. CnoxHule 3pUpsLl XONecTepo-
na v peakux XUpPHLIX KUCNOT (HanpuMmep,
dypaHOBbIe XUPHLIE KUCNOThL!) A0CTATON-
HO 4acTO BCTPEYaIOTCH B MOPCKUX opra-
HW3Max, BXOOSAT B COCTAB NNa3mbl KPOBU
yenoeeka. KucnotoynopHele 6akrepun,

B 4acTHOCTU MuUKoBakTepun Tybepkyne-
3a W nenpel, 3alMLieHsl BOCKOBOW 060-
no4Kkon, obecneymBalolen MM ycTonyu-
BOCTb K BHEWHWUM BO3AeNCTBUSM. ITa
obonoyka obpasopana adupamMu MUKO-
NOBbIX KNCNOT U BhilleyKa3aHHblX BTOPWY-
Hetx cnupTos (C,, n C,)).

PacTutenbHeie BOCKW, NOKPLIBAOLLNE
B BUAE TOHKOrQ HaneTa Unu NNeHKn nuc-
Tbsl, cTEBNM N NNoAbl PacTEHUA, 3alm-
WaloT nocnegHue OT U3nuwHen nortepu
Bnarun. ix npumepamm aBnsiOTCH KapHa-
yBCKMIn BOCK, NOKPLIBAKLLNIA NNCTbA 6pa-
3uneckon naneMel Copernicia cerifera, W
NansMOBLIA BOCK, NOKPLIBAIOIWLWUA CTBON
nanoMbl Geroxilon ondlicoka.

[10 XuMHyeckum n GU3NKO-xMMU4ec-
KMM CBOWCTBaM BOCKKM BNU3KK K XUpam,
OThuyadace OT nocnepHux Bonbwen
UHEPTHOCTLIO, 0COBEHHON YCTONYMBOC-
ThiO K TMAPONN3Y — OHU MOTYT BbITb rMA-
PONN30BaHbLI C TPYAOM W TONLKO B LUE-
NoYHOW cpene. [lnga HUX Takxe Hexapak-
TepHO OKUcCneHue no TUNy “nNporopka-
HUa". FTunpododHOCTL BOCKOB Takxe 6o-
nee §iPKO BblipaXeHa NO cpaBHEHWIO C
rnuuepupamu, pocdonmnupamm v opy-
FMMU XNPONOAOBHLIMU COeAUHEHW-
AMU — OHM BOOBLLE He 0Bpa3yioT no-
BEPXHOCTHO-AKTUBHbLIX NMNEHOK M MaKpo-
CTPYKTYP, NOoAOHBHbLIX NUNUAHLIM BuU-
CNofAM.

9.4. BUOCUHTE3 XUPHLIX KUCAOT U NX NPOU3IBOAHbBIX

CraptoBon peakumen dmocuHTesa
XVMPHBIX KUCNOT cumTaeTca (U 3TO BNON-
He HAZALeXXHO floKka3aHo) obpasoraHue Tak
Ha3LIBaeEMOro “akTuBHOrQ” auerara us3
MMPOBUHOIPAAHON KUCNOTLI U KOhepMeH-
Ta A. CyMmMapHoe ypaBHeHue peakuuu
BKNHOHAET HYKNeOdUNLHYIO ataky TUONb-
HOW rpynnon yrnepona kapBoHMNLHOW
GyHkuMK 1 nekapbokcunuposaHue nupy-
BAaTHOrO0 parMeHTa ¢ cOnyTCTBYIOLLMMN
OKMCNUTENBHO-BOGCTAHOBUTENEHBIMN
npoueccamm (cxema 5.4.1).

TuUonNLHag rpynna ABNAeTca akTUBHLIM
ueHtpom kodpepmenta A (CoA-SH), B ka-
YeCcTBE OKMCNUTENs BblcTynaet kodep-
ment NAD* — B obwlieM, Bech NPoLece

KaTann3mpyeTcs MyneTUGHEPMEHTHLIM
KOMNNEeKcoM, NpencTaBneHHbIM BbICOKO-
UHTErpupoOBaHHON CUCTEMOW N3 TPEX BU-
noB hepmMeHTOB.

YunuteiBasa TOT GakT, 4yTo BCe hepMen-
Tbl 3TOr0 NpoLUecca CBA3aHbl B eAUHYIO
TECHYIO CUCTEMY, MOXHO NPeACTaBvuTL U
camu peakuum B BUae eAMHON CUCTEMBbL,
KOTOpasa OTpaxaeTt Kak XMMUYECKYI0 Npu-
pPONY OCHOBHLIX STanoOB, Tak W onpeae-
NEHHYIO CTENEHb UX COrnacoOBaHHOCTY,

Monekyna COA-S-Ac 3ameuartensHa
TeM, 4YTO OHa WUMeeT ABa peakLUOHHbIX
UeHTpa — 3NeKTPOPUNBHBIA U HYKNEOo-
dUnbHbIKM, KOTOpLIE oBecnedmBaloT Npo-
Uect CWUBKM aueTuNbHbiX PParmMeHToB.
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Cxema 5.4.1

0

%—5—COOH + COA—SH + NADY —

0
CHa—C-S-CaA [+ GO, + NAD-H + H*

ANekTPodUNbHLIM LEHTPOM sBNSeTCH
yrnepoaHbih atoM kapBoHuUnbHOM rpyn-
Nbl, NPU aTake KOTOPOro HykKneodpunom
(kap6aHMOHOM, HanpumMmep) peanuayeTcs
3aMelgeHne KodpepMeHTHON GyHKLMN
(CoA-S-). HykneodunoHywo aKkTUBHOCTL B
Monekyne “akTUBHOroO aueruna” B ycno-
BUAX OCHOBHOIMQ kKaranuia nposaBnaerT
MeTUNbHas rpynna: OCHOBaHWe OTLienns-
eT 0T MeTuna aueTunLHOro dparMeHTa
3aKUCNEHHBIN BONOPOa, GOPMUPYS TakMM
cnocobom kapbaHuoHHLIA yeHTp. Cymmu-
pys 3TW BO3MOXHOCTU aueTun-S-CoA, He-
TPYAHO YBMAOETL, HTO 0QHa MONekyna ak-
TUBHOTO aueTMna BuICTyNaeT B POMU HYK-
neodunna U MOXeT 3amMelyartb Kodep-
MEHTHbIA pparMeHT APYron Takon Xe Mo-
nekynol, oBpasya yxe yeToipexyrnepoa-
HbI dparMeHT — auetoauetTun-S-CoA.
Ho, kak okazanoco, pupoga o4eHs X0-
POLLO "13y4mna” Knaccu4eckyo oprannyec-
KYHO XUMUIO, 13 KOTOPOW Mbl 3HAEM, 4TO Kap-
OaHUORHBIN LEHTP Haubonee nerko rexse-
PUPYETCA B NPOU3BOOHBLIX MANIOHOBOW KUC-
NoTHl — aaxe cnabsle OCHOBAHUA OTLLEenNs-
IOT NPOTOH OT METUNEHOBOMW MPyNNLl Mano-
HOBOrO adumpa. Mo3TOMy BTOPON NyTb 06-
pa3aoBanua auetoaueTun-SCoA BuirnaauT
TaK: aueTun-SCoA nepeBoaAUTCs B Mano-
HuN-SCoA; aKTUBMPOBaHHbBIA OCHOBaHUEM
ManoHun-SCoA atakyeT BTOPYH, HEMO-
AMDUUMPOBAHHYIO, MONEKYNy auetun-
SCoA, o6pa3ys mManoso-auetun-SCoA;

nocneaxsnuin aekapbokcumnupyercs Ao
auerto-auetun-SCoA (cxema 5.4.2). Bro-
POV NYTb HECKONLKO Bonee ANUBHLIA, HO
3aTo OH Honee 3HepreTUHeckn BbIrOA-
HblA, TAK KaK Kaxnasa ctanus TpedyeT He-
HonblUON sHEeprum akTusauuu, T1.€. 06-
Wwuin aHepretTuyeckuin Gapwep npouec-
ca npeononeBaeTcs no CTynenbKam, YTo
fonee ynobHO, a MHOrOAA N eNUHCTBEH-
HO BO3MOXHO A5 XUBLIX CUCTEM.
Mpouecc HykneodunsHOro 3amelye-
Hus -S-CoA dparmeHTa yxe B Monekyne
ayeTto-auetTun-S-CoA MoxeT COBEpPWUTL-
CH BHOBb NO OAHOW U3 NPUBEOEHHBIX
BblLLE CXEM MO TOYHO TOMY X€& MeXaHua-
My, 06pa3ys yxe WeCcTUyrneponHsli
dparMeHT BCE C TOW Xe KOpepMeHTHOMN
FPYNMNOM Ha KOHLE MONeKynbl. TakuMm 06-
pa3oM, NpoLecc HapalyuBaHusa yrnepoa-
HOW Uenu MOXeT NPoN0NXKaTLCH U Aanee,
obpa3ya coeamHeHus obwen GopmMynsl
[CH,-CO] -S-CoA, HasblBaeMuie nonunke-
TUaaMu. A onucasHblii Bolllie BUOCUHTETU-
4YeCKUNA NYTb HA3bLIBAETCH NOMUKETUOHLIM.
MonHoe BoccTaHOBNEHWE BCEX KETOH-
HbIX FPYNR NONUKETUAORB, KOTOPOE OObiY-
HO NPOMCXOAUT B NpOyecce cbopku yenu,
M rMOpPoONM3 KOHUEBOW aueTtaTtHoWn rpyn-
Nbl NPUBOAMUT K HACbiILLEHHBIM XUPHbLIM
kucnotam. KectaTtu, M3 310 cxeMel Bnon-
He OYeBUaHLIM CTAaHOBUTCA NpaBuio “yer-
HOMO KONU4ecTBa yrneponos” B OCHOBHbIX
HOPMAaNbHbLIX XUPHBIX KUCNOTAaX.
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Cxema 5.4.2

§ CH,—CO—8—CoA + &uy—t

5tH--Y

[bepm.]iCO,

cH z-cos —Coh

—_— CH3—CO-—CH, —CO—S5—CoA
g aleTo-aneran-SCaA

N A —

B --H --CH2-COS—CoA + CHa--C S-—COA

J-eo

cor

CH3— CO—CH—CO—S—CoA

Cxema 5.4.3
COOH
CHa. ..~ ..S—COA {)CHsCO-CH-CO-5CoA  ©H TN SCA [H]
[ ﬁ e il I ——» CHz—{CH;) 7 COOH
o O 2) -CO, O |0 [HOH]

.........................................................

NoaranHas "c6apra™ NANEMUTAHOBOR KACNOTH

—»...CH3~(CH;)4-COSCoA —»

CHa. .~ _.5—CoA NyaD-H CHa.  ~_ _.S—CoA H DCHa\ H¢\C,S—CQA NAD-H
. — Qs o
0 O oH O 0
:u ) CH3z—{CH3) $—CoA
1)CH-CO-CH-CO~SCoA 3 ' 2 z‘ﬁ/\ﬁ’
—» CHs—~(CH3;);- COSCaoA > o o _—
2) -CQ,

o e CH3'(CH2J14‘C%COA

MManeMUTUHOBAR KUCNOTa ABNAETCH
NepskLIM CaMOCTOATENbHbIM NPOAYKTOM
BuocuHTEe3a XUPHbLIX KMCNOT. B nocneay-
OWEM OHA MOXET YANNHATLCA 00 HACbI-
WeHHbIX knucnoT C,, U 7.0, NO TOMY Xe
MEXaHu3Mmy “aunnsHon cbopku”, nubo
BKNIOYaTLCA B nocneaywowme BUocuHTE-
Tyeckune npespaweHuns. M3 nocnenyio-
Wwux (nocne cHBOPKM ankKUNLHOW Uenu)
peakumi HachbliWEHHLIX XUPHbBIX KACNOT
HeoBx0OMMO BbiaenuTk obpaloBaHue
HEHACBILLEHHbIX XUPHbIX KUCNOT — ONeu-
HOBOW KWUCNOTbl M3 CTEAPWUHOBOMN, KAak

nepsooyepeasoi. 3ra peakuusa karanu-
anpyerca pepmeHTOM A%-pecaTtypasou 8
NPUCYTCTBUU MONEKYNAPHOrQ KUCNOPO-
na n NAD-H. 3t1oT ¢hepMeHT CenekTuaen
no Mmecty 0bpa3oBaHvsa NBOMHOW CBA3MU
(C?-C) u ee kKoHPpurypauuum (umc=Z). 3Ta
CenekTUBHOCTL YKa3biBaeT Ha MEexaHU3M
APOLECCa, KAK CUHXPOHHOIMO LMC-3NUMU-
HUPOBaHUS C NpenBapuTensHon dukca-
Lueit KapBOKCUNLHOW rpyNNbl KUCNOThI HA
onpeneneHnoin ¢pyHkumMn depmeHra. Ua-
BECTHO, 4TO (pepPMEHT aecarypasa B CBO-
el NpoCcTeTUYeCKON rpynne ConepXuT
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noH xeneza (Fe? 2 Fe’), yyacTByiowun
B NnepeHoce 3M1exTpoHa, NOCKONLKY NpPO-
uecc aerupnpupoBaHusa, B 0b6uLemM Cny-
yae — 3TO NPOLECC OKUCNeHus. YeTaHoB-
NeHo Takxe, YT0 KUCNOPOoA, BCTYNaeT B pe-
akyuio Ha ypoBHe fecartypasbl, ABNAsChb
axLenTopoM BOLOPOLHLIX atoMOB. Tak

4YTO NPOUECC LNC-AErnapupoBaHus cre-
apUHOBOW KUCNOTLI O ONEUMHOBOW MOXET
BbITb NPeACTaBNEH CXEMOW C 3NEeMEHTOM
nepexoaHoro COCTOAHWA, BKNHOYAKOLWEro
aToM Xenesa + Monekyna kucnopoaa +
pparMeHT ankuneHOW yenu B OLU-KOH-
dpopMauumn (cxema 5.4.4).

Cxema 5.4.4
. CHy—
PO 5 B B H
S
H H

~Fen+—
— ' TT~~—=m | £ecatypaza

dbepmenT

CnenywowMin BaxHelil, pacnpocTpa-
HEHHLIN 1 pa3HOOBpPa3HLIN MeTabonuyec-
KUA NPOLECC B psay XUPHLIX KWCNOT —
3TO UX okcureHuposaHune., QkcureHunpo-
BaHWIO, KaKk NPaBuNo, NOABEPratTCs He-
HACbllLEHHbIE (0OCOBEHHO MeTuNeH-pas-
NeneHHble NONUEHOBLIE) XUPHbBIE KUCNO-
Thl, 08pa3Ya rMAPOKCUNPOU3BOAHLIE (Ha-
nPUMER, NENKOTPUEHK!), INOKCUKUCNOTEI
n ¢ypaHoBLIE KUCNOTHI, a Takke kapbo-
UUKNUYECKME OKCUNUNUHBI (Hanpumep,
npPOCTOrNaHAvHbI). Peakunumnm OXCUreHmMpo-
BaHWUA KaTanuavpykTca 60NbLWON rpyn-
non GepMEeHTOB — NUNOKCUreHasamu.
OueBuAHO, 4TO 3TO BAU3KME NO CTPYKTY-
pe GepMeHThl, TaK Kak OHW BCE axKTUBU-
PYIOT MOMEKyNy xMcnopona v pasnuya-
IOTCA NUlLUb CBOEW CEeNnekTUBHOCTL No
CTPYKTYPE XWPHOW KUCNOTH U MECTY KUC-
NopoAHON aTtaku Ha ee yrnepoaHon uenu.

OKuUCneHue XUPHLIX KUCNOT, UMEIDLL, X
MeTUNEeH pa3neneHHsle onedUHOBLIE CBA-
31, MOXET NPOTeKaTb N0 [ABYM MexaHWn3-
Mam: Nbo 3TO nepBoOHa4anbHOe oTwen-
neHue papukana Boaopoaa oT MeTtune-
HOBOro 3BeHa ¢ obpasoBaHuem COnps-
XEHHOro neHTafUMeHun paaukana, ok-
CUreHMpoBaHue KOTOPOro NpPOXoAnT
no OAHOMY W3 KOHUEBLIX YrNeponos
3TON CONPAXEHHON CUCTeMbl, NMMbBO 3TO

CUHXPOHHOE npucoeanHeHue O, no ru-
nep-ConpPsxXeHHOM anNMNLHOK cUucTeme.
W TOT U Apyron mMexaHuiMel KOHTPONU-
pyloTCs depmMeHTaMu r AnokcureHasa-
MU, KOTOpLIe 0BecneyuB il07 akTUBS LUK
MONeKyNbl KUChopoaa (06blYHO OHWU CO-
[epxXaT MOH Xenesa) n KoHpUrypaunoH-
HYK) CENneKTUBHOCTb MMAPOKCUANPOBAaHNS.
B nobom cnyyae, Mbl nony4yaem runpo-
NEePEeKUCHYD KUCNOTY € BTOPWUYHOW an-
NUNBEHO-NEPEKNCHON (PYHKLMEN K CO-
NPSAXEHHbIM ANMEeHOBBIM dparmeHTom E,
Z-xoHdurypauumu. 'maponepekucu He-
npenenbLHbLIX XUPHbLIX KWCNOT fanee npe-
TEPNEBAT HECNOXHbIE tn Vivo TRAHCHOP-
Mauum nubo B COOTBETCTBYWOLLME rUA-
POKCUKUCNOTHI, NMBO B hypaHOBLIE XUP-
Hble KWCNOTbl (cxema 5.4.5).
3KCNepPUMMEeHTaNnLHO NOKa3aHo, YTOo
obpasoBaHne NakTOHOBLIX MeTabonNuToB
XUPHBIX KACNOT, HEPEe KO BCTReYaoLLUX-
Csl B Pa3/IMYHbIX OpraHu3mMax, Takxxe KOH-
TPONMPyeTCcs GEepMeHTOM C y4aCTUeM
HS-CoA. TuapoOKCUKNCNOTEl B KOodep-
MEHTHQ CBS3aHHOW (HOPMEe UCNONL3YIOT
CBOK CNUPTOBYID (QYHKUMUIO B KavecTse
Hykneoduna, ana 3Toro 0Ha MOXeT ak-
TUBUPOBATLCSH NIOBbIM OCHOBRHWEM U3
aTtoro xe kodpepmenta {(dhocdar-aHUoH
UNWN a30TUCTLIA reTePOUNKN — aAEHUH),
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Cxema 5.4.5
. _H H H
R—CH,” C_C\C5/C=C~(cmh—coou
0;
H\ )H 8 H H‘C:C’H H _CH
/ \\& C'"C“‘(CHQH—COOH R—CHz//,Q)&;} L= “~(CHy)n — COOH
] o.
Q i !btpu-\&ﬁ !
[0=0]- peprent \ /

O0OH

R“C"*‘O‘:\

0 (CHp)y —COOH

&N
RN (CHy)p ~COOH

R—CH;/'\//\-—-— _ACHpyy—COCH

w‘

OH
R C —COOH
NN

CoA—S—
1]

0
Cxema 5.4.6
R _ACHy)p R/(CHz)n
O
Bt l > o

samewaroulero S-CoA dparmedT. 3Ta
WKAM3auua MoxeT BhITh OCywecTBneHa
Ha PA3NUYHLIX CTaAUAX GOPMUPOBAHUA U
GYHKLMOHANM3auMu YyrnepoaHoro ckene-
T2 MONEKynkl,

BuitleonucarHoe obpa3oBaHue nakro-
Ha dakTu4eckn MmoxeTt BulTe onpenene-
HO KaK BHYTPUMONEKYnapHas peakuus
nepearepndukaummn ¢ yyactvuem Tuoadum-
pa XUpPHOW KUCNOThI. Takaa peakuusa Mo-
XET NPOTEKATL W MEXMONEKYNAPHO (1 3TO
WHTEPEeCHO), ecnu B Ka4ecTBe CNUPTOBON

KOMNOHEHTLI BLICTYNAET rUUepPUH, a Bep-
Hee, ero NPOU3BOAHOE UNU npenlecT-
BEHHWK, a XWPHAasa KMCNOTa, Kak U B
npeabinylem cnyyae, aktTueupoBaHa no
KapHOKCUNLEHOM rpynne KohepMeHToM A,
Teneps BNonHe Q4eBUAHO, 4TO NPOAYK-
TaMu Takon nepeatepudukaunm 6yayT
XUPLI U XUPONOAOBHLIE COeAUHEHU —
nunuael. B pasnuyHelX opraHuamax 6umo-
CUMHTE3 NUNUAOB OCYULECTBNACTCH PA3NnM-
HbIMU, HO AOCTATOYHO BAM3KUMWU NyTa-
MU, Kak yxe yNnOMaHYTO, XUpHaa KMcNoTa
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Cxema 5.4.7
0::? —_— o=<|: o=C e
|
CH20H CHz—C@ CHZ_@
— R CH>—0CO —R4
NAD-H CHZ OCQ 1 H.‘? —CO—SCoA 2
—_———» HO—C Re —CO0 —C —» | QOcPanunnak
CHz—d(P) CH—O(P)
(HOH]
CH>—0CO —Ryq CH>—0C0O —FR4
[ 2 R3 —CO—5CoA |
CH—OCO—R2 - CH—0CO~Re
1
CH—0CO0 —R3 Ha—OH

CUHTE3MPYETCH CaMOCTOATENBHO U B KO-
¢depMeHTHO CBA3aHHOW hopMe B3anmo-
nencTeyeT ¢ ravuepnHom Ho BapuaHT
yqactus cOBCTBEHHO rauuepuHa Peaok,
Tak Kak Npouecc ¢ y4acTueMm Tpex CBO-
600HLIX rMApoKcunoB He obecneyuT
CTPYKTYPHOW CEeNeKTUBHOGTU, eCin Heob-
XOAMMO BBECTW pasfuyHbie KUCNOTHbIE
ocrartky. OBbI4HO peakuus Ha4ynHaeTcs oT
AUTMAPOKCHMAaLETOHA MAKM OT 2,3-Aurna-
pokcunponaHona — o6a oHn 06pa3zyoT-
ca Npu Karabonuame yrneesoaos. 3Aech
Mbl ONUWEM CxeMy BUOCUHTE3A TMNINAOB
(kaKk HamMboflee CeNnekTUBHYHK), CTapTys
OT auruapokcuayeToHa (cxema 5.4.7).
Ha nepBoM aTrane oMruapoKcMaLeToH
dochopunmpyeTcs No OAHON CNUPTOBOH

GyHKLMK, 0Bpasys cooTBeTCTBYIOLMIA GOC-
¢dat. Ocrasluascs ¢BoBOAHAN rMAPOKCUNL-
Has rpynna Teneps MOXeT ObITh AOCTATOM-
HO 0AHO3Ha4YHO aunapoBaHa KoPepMeHT-
HO CBA3AHHON XUPHON KMCNOTON Ha cne-
ayowen craguu kapboHy bHas rpynna ¢
nomowsio NAD-H BoccTa 1asnuBeaersa Ao
CNUPTOBON, KOTOPAs B CBUKO O4yepear Mo-
xeT BblTb 3TepudUUMPOBaHA YXe OpYrov
MONEKYNoM KopepMeHTHO aKTUBUPOBAHHON
XNUpHOU KncnoTter Takum oBpasom, obpa-
3yerca ¢pocdarmaHas KUcRoTa, KoTopas
panee moxet matu Ha GpopMUpoBaHUE
$ochonununos nMbo Npu ruapon3e Bol-
cB060AUTE eLLe 0AHY CNUPTOBYHO PYHKUUIO
[19 OKoH4YaresnsHoro auunupoBaHusi, 00-
PAa3yoLLLEero TOUrNULEPUALl — XUPbI.



Inaea 0.
M3OMNMPEHOMUADI-I]

3710 orpoMHas rpynna npupoaHsIX co-
eQUHEHUA, YpeaBblyanHO pacnpocTpa-
HEHHbIX KaK B MUPE XWUBOTHbIX, TaK 1 B
Mupe pacTeHuin. MaonpeHonabl ABNAKOT-
CA MPOAYKTaMU BTOPUYHOro BUOCUHTE3A.
MHOrme 1a HUX coaepxarcsa B 04eHb Ma-
nbix po3ax {10°%), Toraa kak apyrue vac-
TO COCTaBNAT A0 HECKONLKUX NMPOUEH-
TOB B pacyeTe Ha CYXOW BeC TOW YacTu
pacTeHus, OTKYAa OHU uaBnekawTcs. U3o-
NpeHonfaMu 3T coeauHeHUs Ha3bliBaKT-
Cfl B CBA3N C TEM, YTO YrnepofHuitt cke-
neT 3TUX Monekyn kak 6ul cocTaBneH w3
M3ONPEeHOoBLIX (M30MNEHTaHOBLIX) dpar-
MeHTOoB. M3onpeHonabl 06bIMHO Nnoapas-
0ensoT Ha TepPneHbl (TeprneHonasl), cte-
pouabl 1M KapoTuHouasl. Ecnu 6uonoru-
yeckue GyHKUMKM DBYX NOCNeaHUX rpynn

6.1. TepneHnnl U TepneHOUAbI

QO6LIYHO TEPMWH mepners: MPUMEHS -
eTca And o6o3HavYeHUsa coeguHeHnn, co-
AepXawux uenoe uymucno nao-C.-cdpar-
MEHTOB HE3aBUCUMO OT TOro, coaepxar-
CA NN B UX MONEKYNaxX APYrnue 3nemMeHTH,
yalLe Bcero kMcnopofd. Tepnerouds: — 3T0
COEANHEHUS C PA3NUYHBIM YACIOM yrne-
POAHBIX aTOMOB, HO CTPYKTYPHbIMU UX
npeatlecTBEHHUKAMU ABNSIOTCH NPaBUNb-
Hble TEePneHb!, T.e. OHW oBpa3oBaHkl pe-
aKUMAMKM BTOPUYHOro meTabonnama Tep-
neHoB. MHoOrpa TepneHamu Ha3bBawT
TONbLKO YrNnesoA0POAbl COOTBETCTBYIOWE-
ro COCTaBa W CTPYKTYPLI, a TepneHouna-
MU — nobble X NPOU3BOAHbLIE M MeTa-
60nNuTLI. HO 8TW ABA NOHATUA, KAK U CaAMUK
Knacchbl GOEIMHEHWA, TAK TECHO B3aUMO-
CBRA3aHbLI Mexay coboi, 4TOo NPUHLMUNU-
anLHOro pas3nuMyms B TEPMUHONOMMN MOX-
HO U He AenaTk. B 06uieM, 3TO TepneHsl
W TEPNEHOUADI.

TepneHbl U TEepneHoMab pacnpo-
CTpaHeHbl B PACTUTENLHOM MUPE Y e3-
BbIYAWHO WWMPOKO: 3TO 3dnpPHLIE Macna

ACHbI, TO MHOTME TepPreHbl BCe eLle cYv-
TalT NPOAYKTAMM “TYynNUKOBOro 3peHa”
B HBUOCHMHTEZE NPUPOJHbBIX COEaUHEHUH,
XOT$l CKopee Bcero, 3T0 MHeHue cBgaa-
HO NOKA 4YTO C HeaHaHuneM 3TUX PYHK-
uni. CTPYKTYPHO Bce M30MNpPeHouAabl
MOMyT Bcerga 6uiTh pa3peneHol (cxema-
TUYECKM) HA M3ONPEHOBble OCTATKU —
“n3onpeHoBoe NpaeBuno” PyXuikn — Ko-
TOpble 4alle BCero coefuHeHbl Mexay
coboil No npuHUMNYy “ronoBa K XBOCTY".

beaycnoBHO, UMeKTCHA HapyweHua
5TMX NpasBun, KOTOPble CGBA3aHLI C NO-
cneaylwmMmm npeBpaweHmMaMmu nepsuy-
HO 06pa30BaHHbIX “NpaBunbHbIX" U30-
npeHounos B peakyuax cdbyHKunoHann-
3auuun-pedyHKuMoHanmMaaumm n ckener-
HblX neperpynnupoBKax.

5 .

NPAaKTUYECKN BCEX NAXHYWUX PACTEHWR
(3anax po3asl, NONbIHK U T.4.), CMON006-
pa3oBaHne U CMONOBLIAENEHME XBOUHLIX
pacTeHnid nog oblwumM Ha3BaHueM “Xu-
Buua”. XUBUUbI XBONHbIX ABNSIKOTCA HAW-
6onee 6oraTelMy UCTOYHUKAMU CAMbBIX
Pa3NUYHbLIX TEPrNeHoB Kak N0 HOMEHKNa-
Type, TaK U N0 KONMYECTBEHHOMY copnep-
XaHWIO. B XMBOTHLIX OpraHnamax tepne-
Hbl BCTPEYAKTCH HeYyacTo n 06bl4HO siB-
NATCH MUHOPHBIMW KOMNOHEHTAMU, HO
NPOAYKTH UX MeTabonmama (310 KacaeT-
ce, B NepByd oYepenb, BbliCLKX U3onpe-
HOWAOB — An-, TPU- U TeTpaTePNeHoB) —
gBNEHUE AN MHOMMX XUBOTHLIX, BKNIOYasn
qyenoBeka, He To 4Tobul Hepeakoe, a 068-
3aTenbLHOE U Q4eHb 3Ha4YMTENbLHOE (BnTa-
MWHbI, FOPMOHbLI U AP.).

C WrpoKkWM pacnpocTpaHeHMeM Tep-
NeHOB B NPUPOAE, C UX PA3HOCTOPOHHUM
NPUMEHEHWEM B NEATENBHOGTU Yenose-
Ka, C MX NeTy4ecTbiD CBA3AaHa elle opHa
MHTEpecHas npupoaHaa npobnema —
Xnmma atMocdepsl. 3aberaa Bnepen,

137
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Bsedenue ¢ xumuto npupodnstx coedurneruii

Cxema 6.1.1

e

H

0
Terp—{C—H 3

e
+ QH———> Teru
i

@j- + HOO: ——» -

—B—» Te

CH;
OH

OTMETUM, HTO AN8 TepneHoB BeCbMa xa-
paKTepHbl peakuMm paankansHOrQ TMna,
069a3aHHLIe Ux onedUHOBLIM hparMeHTam
n BUUUKNUYECKMM ¢parMeHTaMm ¢ Tpe-
TUYHBIM aTOMOM yrnepona — OHW MOryT
B3aMMOAENCTBOBATL C TEMM 3N1eMeHTap-
HLIMWY paJuKansHeIMW YacTULAMKU, KOTO-
pble NOGTOAHHO 06pa3ylTCa B atMocde-
pe (-NQ, -0, -OHwu T.4.}, a ¢ Apyrom cTo-
POHbI, OHW MOryT CaMM reHepupoBaTh
HEKOTOpPblE M3 HUX Npw B3auMOAEenCcT-
BMW C MONneKynamu atMocdepsl Ha csae-
TY (cxema 6.1.1).

YuuTtbiBan MacwTabHOCTL TEPNEHOBLIX
ncnapeHuin (GOCHOBLIE Neca, HEKOTOPLIe
NPOMeLILLNEHHBIE PabOTkl), cnegyeT npu-
HUMAaTb BO BHUMaHWE 3TU peakuuwu,

KOTOpbIe MOMYT MMeTb ANA COCTORAHMA aT-
MOGdepsl Kak NOAOXUTENbHblE, TAK W
HeXenareNbHLle NOCNencTBUS. '

Knaccudukauua tepneHas nocra-
TOYHO OAHO3HAYHAs N OCHOBAHA Ha KO-
nnyectBe 130-C,-0CcTaTKOB B MONnekyne,
NpW 3TOM 32 eAUMHULY TepneHa NPUHAT
(pparMeHT (Monekyna) n3 AByX U30NPEHO-
BblX 3BEHLEB — B CUNY UCTOPUHECKUX NPU-
YWH: N0 HeNABHErO BpeMeHW HalnaeHHLIe B
npupoae TepneHsl UMEeNn MMHMManbHLI
yrnepoAaHeln coctae C, . U Toneko Heaas-
HO BO MHOMMX PacTeHUsIX B OYeHb ManbtxX
KOHUEHTpaumax Belnv HanneHbl cobBcTBEH-
HO M30NpeH U eroc NPoV3BoAHLIE.

B utore ux knaccudukauna BelrnsaunT
cheaylowmmM 06pazoM (maba. 6.1.1).

Ta6bnuuya 6.1.1

Tvn Yucno NMpumep
aromos
yrnepoga CrpoeHune Ha3saHue
FeMuTEpnex.l 5 /\K NzonpeHn
CHy
MoHOTepneHbI 10 Mepanuon
OH
CeckBUTEPNEHK ®dapueson
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Tabnuua 6.1.1 (npogonxerHune)

Autepnervl 20

/g/\/w\/,\/\ fepanvn-repaHvon
OH
CecTtepTepneHsbl 25 o CHO O¢HobBonuH A

HO 0
TputepneHul 30 WW Ckeanet
TeTpaTepneus 40 WWW duToun
TonuTepnexsl ot 7x103 Kayqyk

R D NIP NN

65.2. feMuTEepneHsnl

Kak yXxe ynomMuHanocb, npocTeniumii
1N QyHAAMEHTaNbHLIA NPeACTaBuTeNb 3TO-
ro paaa — M30nNpeH, NPOU3IBOAUMBIA CO-
BPEMEHHOW NPOMBILNEHHOCTEO B ThiCH-
Yax U TEICAYAX TOHH — B NPUPOAHLIX 0OBb-
eKTax, B pacteHunsax, buin HahaeH B O4eHb
Manbix KonuyecTeax (XOTA U NOBCEMEeCT-
HO) C NOMOLLBIO BbICOKOAI(DEKTUBHON
MACC-CcnekTpoMeTpun. B cnefoBbix Xe
KONMYECTBAX M TAKXE BO BCEX paCTEeHUsX

NPUCYTCTBYIOT POCHOPUNUPOBAHHbLLE re-
MUTEPNEHbl — A?-naoneHtuanupodocdar
1 A3-puaoneHtTunnmMpodocdar, asnanLme-
CA KNOYEBbIMW UHTEPMEeaAnaTaMu 8 BUo-
CUHTE3e BCEX TepneHoB. B pacTenusax
4aCTO OBHAPYXWUBAKT CBA3AHHLIE reMu-
TePNeHbl, T.€. COeAUHEHWa ApYroro Kknac-
ca, copepxaiyue mn3o-C.-3amecTuresns.
3TO HEKOTOPLIE ankanouikl, NYPUHLI, NK-
PaHOBLIE reTepouukinl (cxema 6.2.1).

Cxema 6.2.1

rﬁl

,/k/\

~_

CHO

0 J
\ \f
> (zeaTnn) =

Y

{ LIHTOK¢ HHH
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Baedenue @ xumuto npupoonsix coedunenuil

Cxema 6.2.2
CH CH, CHy CH, CH
N \Y
CH—CH,—COOH = N==x( Ne—cH—
e CH, <COOH COOH HooC” CHa—COOH
lBO-BaﬂCpHaHOBaﬂ AHTCJIHHOB At TMTIIHHOB 2l NTAKOHOBAR
CH, COOH
>—-, ccHEeIIB AR CH,-—CH=< cappaIpmHoB ag
CH, COOH CHOH

dopMansHo (T.e. Ha OCHOBaHUWN CTPYK-
TYpbl YFTNEPOAHOro Ckeneta) Kk remurep-
nesaMm MoryT 6biTb OTHECEeHbl 4acTo
BCTPEYaeMule B NPUPOAHBIX 0O6BbEeKTax
KMCNOTHI: M30BanepuaHoBas, TUrMUHOBAs
U aHrenuHOBas, UTAKOHOBAdA U AP. (cxema
6.2.2). Ho noka HesiCHO, NnpuHaanexar nu
OHY K Tepnenam no nyty 6UOCUHTE3a,
TakK KaK BCE TepneHbl XapakTepu3yroTecs

eANHCTBEHHBIM BUOCUHTETUYECKUM ny-
TeM 06pa3oBaHUA — Yepe3 MEeBaNoHOBYIO
KMCNoTy. XOTH, y4uTLIBAs TOT (akT, 4TO 3TU
KUCNOTbl HacTO COMPOBOXAAOT TEPNEHbI
(B BUAE 3(PUPOB HEKOTOPLIX U3 HUX) U TO,
4YTO HETPYAOHO NOCTPOUTL TEQPETUYECKYID
MoAaens ux Buocurreaa, obuuyio ¢ Tepne-
HaMW, MOXHO OXWAATb, 4TO OHU BCE Xe
OKaXYTCsi UCTUHHBIMU FeMUTEpPneHamMu.

Cxema 6.2.3

CHh—CH;—CH;—CH—COOH

H-BaJlepHaAHOBAN

(':H‘i
CHs— (|:_ COOH
CHs
IMBAHHOBAS

(™ acoon
/CH —CH:—COOH

CHy

H30-BAJTePHAHOBAA

CH3——CHz—$H— COOH

CHs
K 2-MeTILIMA cmay

Moka3zatenbHa B 3TOM nnaHe cuTya-
{4Ma C BanepuasHoBbLiMKU KMCNOTaMmu — U3
4EeTbiPEX BO3MOXHLIX N30MEPHLIX KUCNOT
3TO0r0 cocTtaBa B npupone He obrhapy-
XEeHbl H-BanepuaHoBas M NUBONUHOBAS

6.3. MoHoTepneHbl

H3onperonasl yrnepoaHoro cocraea
C,, B KONWUYECTBEHHOM OTHOWEHUN (NO
BeCy, NO Bauly) 3aHUMANT NuanpyroLwee
NONOXEeHWEe Ccpean BCEX TEPNEHOB —
B XUBULE XBOWHLIX KONUYECTBO HEKOTO-
pbIX 13 HUX AocTUraet 50% npu HanUIUK
HECKONbKUX NeCATKOB npencTaBuTENen
3TOro0 Knacca B cMecv., MoHOTEPNEHI

KUCNOTLI, TOrAA Kak udpoBanepuaHoBas u
2-MeTunMacnasaa KMCnoTbl, UMerLue
U30NPEHOMAHLIA CkeneTt, B8 NpuUpoAa-
HbBIX UCTOYHUKAX HaMAeHbl, U HE Peako
(cxema 6.2.3).

OY€Hb tMPOKO NPEeACTABNEHbI Y BbICLLIMX
pacTeHuin, OHKM YacTo COAepPXaTcs B 0CO-
ObIX CEKNEeTOPHbLIX XENe3KaxX Kak BaXHble
KOMNOK2HTE 3PUPHLIX Macen. I¢pupHole
Macna 1poAyuMpyloTCa Yalue BGCEero y
pacTeH 1 u3 cemencTtB Labitae, Pinaceae
u Umbe 'liferae. [0-BUOMMOMY, TONLKO pac-
TeHus w3 knacca Violales He CuHTE3MPYIOT
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MOHOTEPMEHbI B 3aMeTHBLIX KONTUYeCcTBax.
O6bl4HO cBOGOAHLIE MOHOTEPNEHbl —
AOCTATOMHO NeTy4yue sellecTsa C CUflb-
HBIM U OPUrUHANBHLIM APOMATOM, 4TO
MCMONL3YeTCs B NPOU3BOACTBE AYLLIUCTbIX
BELLECTB. B cuny cBoOel NeTy4ecTu, OHU
NOCTOSIHHO WUCNAPSIIDTCA PacTeHUAMWU B
npouecce seretauuuv, a B naboparopum
UX BbIAENAIOT U3 PAcTUTENBHOrO CbiPbS
neperoHKoOn ¢ s8oasfiHeIM napom. Mo-
HOTEpNeHsl, COZEepxXaline CrnUPToBLie

rPynnbt, MOryT HAXOAUTLCA B PACTEHU-
X B8 cBA3aHHOW dOpMe — B BUAE MMU-
KO3Ka08, YTO CNOCOBCTBYET UX yAESPXKN-
BaHUIO U NPONIOHIMPOBAHHOMY UCMOMb-
30BAHUIO.

Knaccudpukauumas MoHOTEpneHoB,
Kak U BCex Nocnefylwux Knaccos tep-
neHoB, OCHOBaHAa Ha CTPOEHUW yrnepoa-
HOro ckeneta MONeKysn — 8 3a81UCUMOCTU
OT CTeNeHu ero Uuuknusaumu v CTPykKTy-
pel ukna (maba. 6.3.1).

Tabnuua 6.3.1.

OCHOBHbIE CTPYKTYPHbLIE TUIbl MOHOTEPIIEHOR.

Hassanme rpynnsi CTpyxTYpHLIA TMN Npumep
Aumknuueckue
2-6-ANMEeTNNOKTaHbI
/
MWPUEH
MoHounknuyeckue
MeHTaHbl (LKnKNOreK-
CaHOBLIE)
JIMMOHEH
O—p—D—gle

Wprnaanbl (unknonex-
TAHOBLIE)

0" “h
noraHnH

Xpv3aHTEMATDI (LMKNO-
nponaHoBbIe)

: COOH

Xpn3aHTemoBaa K1Mcnorta

buumxnu4eckue
MHaHbI (2,6,6-TpumMme-
Tmn-tnumkno(3.1.1]-
renTaHbl)

o
X
_e
=

=9

o-NMUHEH
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Beedenue 8 xumuro npupooHbix coeduHeHuil

Ta6nuuya 6.3.1 (npogonxeHne).

Kapatbi (3,7, 7-TpUMeTu/I-
6runkno(4.1.0]-renransbl)

3-kapeH

Kamdanu (1,7, 7-Tpume-
TMN-6numkno[2.2.1]-ren-
TaHbt)

BopHUNEH

Naokamdanbl (2,2,3-1pu-
MeTun-érnunkno[2.2.1]-
renTaHbt)

5
A5 4
>

/[

KamdgeH
deHxaHb (TPUMETWUN-6M- ~
umkno(2.2.1]-rentaHol)* ‘

~/ uap /
o-PpeHxeH
Tyransl (1-n3onponun-4-
MeTun-6nunkno[3.1.0]-
reKCaHbt)
cabuHeH

6.4. AuMknuyeckue MOHOTepIreHbl

AumKnuyeckue npupoaHbie MoHoTep-
neHbl (Bcerga NpeacTaBneHHble HeHaChl-
(WEeHHbIMW COeAMHEHUAMK) Pa3nnyarTca
MEX/y cODOM NUllb KONUYECTBOM U NO-
NOXEeHWeM ABOMHbIX CBA3EH, a TaKkKe Npu-
cyTcTBMeM (GYHKLUWUOHANBbHBIX rpynn:
B OCHOBHOM CNUPTOBLIX, pexe — kapbo-
HUMNbHBIX, elle pexe — KapboKCUMbHbIX.
Ux yrnepoaHbiil ckenet oBbIYHO UMeeT

CTPYKTYPY 2,6-AMMeTunokTana, obpaso-
BaHHYK) B COOTBETCTBUU C NPaBUIOM Co-
YNeHeHUa U30NPEeHOBbLIX GpParMeHToB
“ronoBsa K xBocTy”, uHoraa Gonee palser-
BNEHHYIO YrnepoaHyto CTPYKTYPY (Kak B
cnyyae nepokcuaxuneHaona) Mnu CTpyk-
TYPY C 2,7-AUMEeTUN-OKTaHOBLIM CKene-
TOM Kak cnegcreve BTOPUYHBIX M3oMe-
PU3aLUUOHHBIX NPOLLECCOB WUN OTBETBNEHUA
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0T OCHOBHOrN0 MexaHuama ux BurocuH-
Te3a.

B npouecce BHYTPUKNETOYHbIX NPeob-
PA30BaHWA HEKOTOPLIE auuknun4yeckue
MOHOTEPNEeHbl 06pPa3yioT GyHKUMOHANb-
HbHl@ MPOW3BOAHLIE C LUKAUYECKUMN

dparmeHtaMmn 3abVpHOWM NpUpoapl (TeT-
parnapodypaHoBbie, NMPaHOBLIE, Nak-
TOHHbIE). HO 3TO He kapbouvknnyeckune
coeanHeHnst — No yrnepoaHOMy CKeneTty
OHW NO-NPEXHEMY OTHOCSTCH K auuknu-
4EeCKOMY TUNY MOHOTEPNEHOB (maba. 6.4.1).

Ta6énuua 6.4.1.

Tunu4yHoie npeacTaBuTENn aunknu4yeCKnx MOHOTEpPNEeHos.

CoeguHenme CTpyktypa UcTo4YHMK
Ykpon, Kopwaugp, 6aryno-
MupueH \ P HUK W AD
OummMeH /‘\/\N ba3snnnk
)
UnTpans /K/\/k/CHﬂJ
x ~ UnTpycoBble, Macno 3Bka-
L nunTa
UutpoHenans MCH:O
fepannon /K/\)\/CH2OH
~ AN SpMnpHbIE Macna MHOTKX

yBeToB (po3a, 6epramor)

UMC-M3OMEP HEpOon ™ A

CH20H
Waorepanmnon )\/\/K/CHZOH MyckaTHHIA BUHOTpaa
NvHanoon W Naeanpa

OH
Mapmenokcua, / S Apomart ansbl
PoseHoKCHA Poaosoe, repaHmeBoe

O 3dupHLIE macna




Bgedentie 8 xumuto npupoousix coeoumeHiill

Tabnuua 6.4.1 (npoponxeHue).

CoeauHeHme

Crpykrypa

HcTouMHMK

PpyKToBLIA NAKTOH

G

n3 Cydonaia oblong

\C/

—0

,JYK/

(MepokcuaxuneHgon

H
Achillea filipendulina

ApTEMN3NA KETOH

OOH
/\%(\

Achillea spp.

H HOH
OOH

CH.OH OH

w3 Aster farreri
W.W.Smith

Bce pacTtuTenbHble auyuknuyeckue
MOHOTEPNeHbl B8 TEX UNTU UHbIX KOIUYECT-
Bax BXOAAT B8 coCTaB IPUPHBIX Macen
pacTteHui, npuaagaa UM csoeobpa3Hele
3anaxu. Tak, HenpeaensoHbie Yrnesoaopo-
Obl MUPLEH U cLUMeH co3nalT apoMar
Cneuui, repaHnon — OCHoBHasa 3anaxosas
KOMMNOHEHTa po3bl, NUOHAa, NaHAabIWa;
ero umc-u3oMmep Hepon — Takxe 3¢-
deKTHas 3anaxosas KoMnoHeHTa (Hep-
raMmoT, po3a u T.4.), KOTOPLIA O0Tnn4aeTcH
OT repaHuona 6onee HEXHbIM apoMaToM

n Bonblued YyBCTBUTENLHOCTLID (NOpPo-
rosas KoHueHtpauua 1,45x10° r/n).

3Tn cBOKCTBA AUUKNIUYECKUX MO-
HOTEepPnNeHoB Nernu 8 0CHOBY UX nNpak-
TUY4EeCKOro NpUMeHeHUs — nNpupoa-
Hble NpeacTasuTenn 9TOro Knacca v
UX CUHTETUYECKUE Npon3soaHbLie (Kak
NpPaBnvno, CNOXHbie 3PUPLI NPOCTLIX
KapHOHOBbLIX KUCNOT) WWPOKO UCNONb-
3YKTCH B napProMepHOn NPoOMblLLIEH-
HOCTW, pexe — B nuueson U dapma-
LEeBTUYECKOR.

6.5. MoOHOLMKNIMYECKNEe TepneHbl

B nepgeylo ouepeas cneayeT OTMETUTL,
KOHEYHO Xe, TepneHbl MEHTAHOBOMO Paaa,
KOTOpble NpeactasneHbl cepuen auneHo-
BblX Yrnesoacpoaos, BO3rnasnsaembiX nu-
MOHEHOM (cxema 6.5.1). JIAMOHEH NOYTU
NOBCEMECTHO NMPUCYTCTBYET 8 3QUPHbLIX
Macnax pacTeHui, bonee scero — 8 LUWUT-
pPycoBbIX. 3anax UMTPycoBwIX 0BycnosneH

(+)-NnMMOHEHOM, a (—)-NUMOHEeH sxoauT
8 COCTaB ckMNuaapa, sblAenseMoro 13
XUBULLLI XBOWHLIX. U3 XBOWHLIX Xe 8bl-
[eneHbl U Apyrue AveHo8sele yrnesono-
poabl MEHTAROBOMO paaa nog 06LuM Ha-
3BaHWEeM TepnuHeHbl U dennaHgpersl.

CnupTel MEHTaHOBOro paga Takxe
WMPOKO pacnpocTpaHeHbl 8 3OUPHLIX
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Cxema 6.5.1
A
MeHTﬂH JHMOHEH . ﬂ_ 7— . TepITHHOJIEH
¢ennannpenb1 T’epm\iﬂeﬂbl

Macnax MHOrnx pacteHut u obbiyHO co-
NYTCTBYIOT yKa3aHHbIM Bhbille Yrnesoao-
pofaM (cxema 6.5.2). BceM Xopouwo wa-
BECTEeH MEHTON, COAEDXALMNACA B 3HAYN-
TeNbHbIX KoAuvecTeax 8 auUpHOM Macne
MATbl nepeuHon (Mentha piperita [.) —
80 40-70%. MeHton cyulecreyeT B Buae

yeTbipex CTepepgu3oMepos, OCHOBHLIM
M3 KOTOPbIX ABNAIETCH COeiUHEHUE C IK-
BATOPUANbHBIM MONOXEHUEM BCEX Tpex
3aMecTuTenei UUKNOrekcaHoBoro UWK-
na, CyuecTsylolee, B CBOIO o4yepenb, B
BUAE napbl 3HaHTUoOMepos. Haubonee
BUONOMMYECKU aKTUBHBIM U3 HWX ABASIETCH

Cxema 6.5.2

-MeHTO0J .

- 200R Q

4

-TePITeHHO0JIb1

8-MepranTo-
MeHT2H

(—)-MeHTOAN, KOTOPbLIK UCNEeAb3YeTCcsa AN
apoMartu3aumMm nuueBsiX NPOAYKTOB, B
dapmMmaumm 1 dapMauesTU4ecKonr Npo-
MbILLUAEHHOCTK, BXOAUT B cocTas napdio-
MEPHbIX KOMNO3UUWIA.

HenpegenbHble cNWpThl 3TOr0 paga,
npeacraeneHHble o-, f- U y-TepnuHeo-
namu, 06nagatoT 3anaxaMu cUpeHu, rma-
UWHTa 1 PO3bl COOTBETCTBEHHO. a-Tep-
AMHEON 4YacTo HaxoaqaT B 3dpUpPHbLIX Mac-
nax, Aga Apyrux uMaoMepa BCTpeyaKTcsa
3HAYUTENbHO pexe, U ux 0ObiYHO no-
NYyYaKT CUHTETUYECKM U3 o-NUuHeHa.
B sdupHoM Macne rpeindpyrta (B Ka-
4eCTBEe HOCUTENA xXapakTepHoro 3anaxa)
oBHapyxeH 8-MmepkantoMeHTaH, coaep-
Watnnuca TaM B O4€Hb Manbix Ao3ax.

Cpean gpyrux KUCNROpoaHbIX NPowus-
BOAHLIX MeHTaHa 6onee unu MeHee vyac-
TO BCTPEYAKTCA ero KapBoHUNbHbIE NPO-
WM3BOAHbLIE (MyNerox, KapeoH), LMKAnYec-
Kue adpupsbi (1,8-unHeon), nakToHbI, nepe-
KUcH, deHonbl (cxema 6.5.3).

MHorve kucnopoaHbie NPOU3BOAHbLIE
MEeHTaHOBoro psaa obnagawT onpege-
NeHHOon Buonoruvyeckom akTUBHOCTBLIO:
nunepuToH Bonee akTUBEH Kak penen-
NEeHT HACeKOMbIX, YeM KOMMep4ecKui
npenapar A3TA; TUMOA — MArKWin aH-
TUCENTUK U aHTUrenbMUHTHOE cpeacrT-
BO; BblAEneHHble U3 UNTBapHOW NONbi-
HWU (Chenopodium anthelminticum) 1,8-un-
HEON — aHTUCEeNTKK, MYKONMUTKUK, a aCKapu-
aon — adhbdekTUBHOE aHTUrenbMeHTHQoe



146

Beeoerue 6 xumiro npupodusix coedunenuii

Cxema 6.5.3

d

NMNogoro mepa (W3 Mentha piperita)

nynerou KapBOH anocgeHon MANEPNTOH 1,8-unHeon
O
OH
OH
@) 0 /O
O
O
AYWKNCTAA KOMMNOHEHTa MEHTaNaKToH nepokcupa, TMMO/1

OH |
O
O O

(13 Aedenosm carcilum)

BEWECTBO (HO JOCTATOMHO TOKCUYEH —
LD.,=0,2 r/kr).

MoHoOUUKANYECKUE TepneHb!, OTAnY-
Hble OT MEHTAHOBbIX, PACNPOCTPaHEHbI
3HAYUTENLHO pPeXe, MOXHO CKalaTb, AaXe
OrpaHnyeHo.

Tak, U3 yuKnorekcaHoBbIX CoeauHEHU
MOXHO OTMEeTUTL npou3soaHoe 1,1,2,3-
TeTpaMeTUNUMKNOrekcaHa, BblOoeneHHoe
n3 wadpana (Crocus sativush) — cadpa-
Hanb.

Heckonbko Bbonee pa3zHooBpasHbl UUK-
NOMNEHTAHOBLIE MOHOTEPNEHLI (NpeacTas-
NeHHble rpynnon UpUAOUOOB), ABNSIO-
Lyecs npou3BoaHbIMU UpuaaHa WX Ha-
3BaHWe CBS3aHO C upuaoavaneM, KoTo-
Pbii OblN BblAENEH U3 MypaBbeB poaa fri-
domyrmex. [loKa3daHoO, 4YTO Upuaoanans
MOXET NepexoauTb B NPOU3BOAHbLIE UPK-
naHa (UWMKNoneHTaHNMPaHOoBLIA CKener)
BHYTPUMONEKYNSIPHOW LMKam3aumen, ¢
nocnegyrouamil npoyeccamt rmapara-
L1, OKVCHeHns, arepugukaymm 1 T.14.
B pacrenuax vpuaouasl NPUCYTCTBYIOT,
Kak npaBuno, B BUAe rMUKo3uaoB, B CBO-
600HOM BUAE OHU NETKO OKUCASIOTCS yxe

KUCNOPOAOM BO3AYXA, C Y4EM 1TI0A4ACTYI
CBA3aHO MNOoYepHEeHUe NeKapCTBEHHOMo
Cbipba NPU CyLLKe. 3TN COeIMHEHUS pac-
NPOCTPaHeHbl B pacTeHUsX CeMelCcTB Ba-
NepUaHoBLIX, BaxTOBbLIX, MOPE4YaBHOBLIX,
rybouBeTHbIX, NOAOPOXHUKOBLIX U Ap.,
06na0a10T pazHoobpa3HbIMKU GapMaKono-
rMyecKkMMKU cBocTBaMu (NpoTuBOrpUG-
KOBLIMW, aHTUBaKTepuanbHbIMKU, NPOTUBO-
BOCNANUTENLHLIMU, XXeNnyeroHHbIMU U ap.},
COCTaBnsaoT OCHOBY MHOMX ropeyvei.

U3 pactenuin cemencrtea Crysanthe-
mium BblAeneHbl 3Upbl XPU3aHTEMOBOW
KWCNoTbl, KoTopas ABNSETCA UUKNONpo-
NaHOBbIM MOHOTepneHoM. 3Tn 3dbupsl
06nananT yHUKanbHORW WUHCEKTUUWMOHOM
aKTUBHOCThIO NPU OTCYTCTBUK TOKCUYHOC-
TU NO OTHOWEHWID K TENNOKPOBHLIM, Ha
OCHOBE CUHTEe3a coeauHeHUn NonobHoM
CTPYKTYpPbl B HAacTosiLLlee BpeMs pas3Bu-
nace 1jenas oTpacsb NecTuuMaHoro Npo-
1M3BOACTBA — XWUMUIS 1 NPUMEHERME nn-
perpounnos. CpasHuTeNbHO HeAaBHO
Obinn 06HAPYXEHbI MOHOUWKAUYECKUEe
TepneHbl LUKNOBYTAaHOBOW CTRYKTYPL! B
KayectBe GpepoMOHOBBLIX KOMMNOHEHTOB
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Cxema 6.5.4

=0
CH o o J
_—
CH=0
Wpiaomuam CO00CH, H
Coenposut ws FacTposakToH M3
HEK0TOPbIX BU0B JIMYHHOK HACEeK OMOr0
poaa Fonquieria Gastrophysacyanea
g
CH,0H CH,OH
a"  B— HEKpPOJolbl 13
samuTHoi cTpyy Hacexomora Necrodes surinamensis
o
HOO
—
(Il'Hz
COOR (9]
XPH3AHTEMATBI s Achilla OAe
(ruipe TPIIBI) nobilis APTEMEIOT

.......................................................................................................

) 5
HO

ILTAHOK CHI $parpaxan TrpaHmio JMHeATHH
OAc ALETAY

hepoMoHBI HacRKOMBIX
(Trypodendron lineatum, Authonamus grandis)

HO O 0 HO 0

A3apHHOLI 113 KopHei Asiasarum sieboldi

HaceKoMbIx — chaeayer oTMeTuThb, Kak  CBOWCTBA, LMKNONPONaHoBLIA hparMeHT —
06uWYyl0, TEHOGHUMIO B COOTHOWEHUM  perenneHTHble CBOWCTBA. Mispenka B pac-
CTPYKTYypa-aKTUBHOCTb Cneayloulero co-  TeHUAX 0OHAPYXUBAIOTCH U MOHOUUKIN-
aepXaHus: LuknoOyTaHoBbLIA dparMeHT B YyeCkue TepneHbl € LMKNONeHTaHOBbLIM
TepneHax nNpuaaeT MM aTTPakTUMBHbIE  CKENEeTOM, HO 3TO YX COBCEM PedKo.
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6.6. buunkKnuyeckmne MOHOTEpneHbl

MpakTUyeckn 8ce OCHOBHbLIE TUNDI
MOHOTEPNEHOB € BULUKNUYECKUM yrie-
POAHLIM CKENETOM NpeAcTaBfeHbl 8 XW-
BULLAX XBOWHLIX (4AacTo 8 HONbLLINX KOAU-
yecTsax). fletyyaa dhppakums Xusuust coc-
Hbl Markouronbyato (Pinus muricata) v
COCHE! anencko (Pinus halepensis Mill.)
coaepxuT a-nudera Honee 90%, 75%
cKUNUZapa cocHbl necuaHon (Pinus clousa
Chapm.) coctasnaeT -nUHeH, a 56% cku-
nuaapa Nuxtel CemeHoBa (Abies Semen-
ovii) — 3-kapeH.

B Manbix 03ax 3Ty Tepnexbl BXOAAT
B cocTag apUpHLIX Macen MHorux apy-
rMx pacTernuin-aguponocos. OnedpuHo-
Bble BUUMKNIUYecKUEe TepneHnl xapakTe-
PU3YIOTCA pasHoobBpasHor uaoMepuen
NONOXeHUa ABOWHOR €843K — oHa Oblea-
€T KaK 3HO0-UUKINYEeCKOR, TaK U 3K30-
UMKNUYECKOW, a MHOraa 3aMeHAeTca Ha
AONOAHUTENbHYID MOCTUKOBYID CBA3b,
npeobpaaya takum o6pasaoMm BUUMKIU-
YECKYIO CTPYKTYPY TepneHa B TpULMKAU-
Yeckyl (cxema 6.6.1).

Cxema 6.6.1

froaieH

LK TI0-h eHxe

51neH

RN AR

E - TyheH prryfeH
A Oy
5 e &
- -_...--.-ah.a'.’.-...-...-_ e eeamnean
TepecaHTamu

Kpome Toro, 6uumknnyecke MoHO-
TepneHouabl Npeactasnedsl 6ONLWAM
pasHoobpasneM KUCNOpOAHbIX NPOU3-
80AHbLIX: B OCHOBHOM, CNUpTOB U Kap6o-
HWAbHbLIX coeaWHeHnA (maba. 6.6.1).

Buuuknuyeckue MoHOTEpNeHb NpoAs-
AT AOCTAaTOMHO pa3Hoobpa3sHyo 6uo-
NOrUYecKyrd akTUBHOCTb: BCEM XOpOoLWo
n3secTHa kaMdopa — KapaAnOTOHUYeCcKoe
W aHanenTuyeckoe cpefcTBO — YyCuUnu-
BaET ceplevHyo AeATenbHOCTh, Bo36YyxX-
A3eT UEeHTPanbHY!0 HEepBHYK CUCTEMY,
CTUMYNMPYET AblXxaHWe U KpoBooOpalleHue;

CUNbLHBIM BO36YXAalWMM AENCTBUEM HA
LeHTPanbHYI0 HEPBHYIK cucTeMy obna-
naeT v apyro BUUUKNIUYECKUH KETOH —
TYAOH, HO, 8 OTNUYUe oT KaMdopHl, ero
AecTBUE HOCUT HAPKOTUYECKUA XapakK-
Tep; xaMoBas KMcnoTa obnanaeT UHCEK-
TUUMAHOW AaKTUBHOCTbBI), TAK XE Kak U
3-kapeH; B TO xe& BPeMS MNUHEHbl U UX
APOU3BOAHBIE CKAOHHBE K NPOABNEHUID
$epOMOHHOM akTUBHOCTU (BepbeHon —
arperauvoHHbn GepOMOH); BUKOAUON —
KOHTpauenTus B HapOAHOW MeauuuHe
Nugnu.
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Tabnuua 6.6.1.

HaszsaHue

Crpyxtypa

TUNUYHLIA UCTOYHMK

TyioH

TyAnnoeeid cnupt

[onbiHb ropbKan (Artemisia
absinthium)

MHoKapBOH

BepbeHan

MunpTteHanb

XpW3aHTEHOH

B HekoTopbiX 3HpHbLIX
Macnax

Ledum palustre

Blumea mollis

XamMoBaa k1cnoTa

3-kapeH-5-oH

Chamaecyparis nootkatensis

Kaempferia galanga

Kamdopa KamdapHoe aepeso
_OH
Bukoguon CH20H Vicoa indica
OH .
bopHeon B cknnunpape xBonHbIX

CnnpT HogxXurmky

Chrisanthemum japonese

deHxoH

deHxon

B ckurivpape XBOWHbLIX
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6.7. CtpoeHue u CBOMCTBA MOHOTEPINEHOB

MoHoTepneHbl Npuenekann K cebe
BHUMAaHME UCCReaoBaTenen eue Ha 3ape
BO3HWMKHOBEHUS OPrannyeckomn xuvmMmuIu,
YyTO, O4eBUAHO, BLINO CBA3AHO C UX OT-
HOCUTenbLHO NPOCThLIM CTPOeHWEM U A0-
CTYNHOCTLIO. ITY BEWEcTBa MOrnuv 6uiTb
8blaeneHbl M3 NPUPOAHbLIX UCTOYHUKOB
(B yacTHOCTW, M3 CKUNMAApa XBOUHbIX)
KNnaccruyeckMmn MeToaaMu opraHuvyec-
KOWM XuMuuy (Hanpumep, GpakuMoHHOU
neperoHKOW, Kpuctannmilauven) 6es
cneuuansHoW o6paboTk chipbsi. Uccne-
008aHWUS MOHOTEPNEeHO8, BbINOAHEHHLIE
BO 8TOpPOW NonosuHe XIX v nepson nono-
BuHe XX Bekos, crnocobcTsoBani passu-
TUIO 3AKCNEepUMEHTanbHbIX METOA0B Opra-
HUYECKOW XUMUK U BHECAU UHTEPECHbI
BKNag 8 ee TeopeTUYEeCKUd apceHan.

[JaHHbie 0 NPOCTPaAHCTBEHHOM CTPRO-
eHUN DBUUUKAMYECKUX MOHOTEPNEHOB
MOXHO CYATATb QYHOAAMEHTANbHBIMU B
CTEPREOXUMUU LUKIUYECKUX COeaUNHEHN,
MeHTaHoBblEe coeauHEeRNs NPeaCTaBNAIoT
coboit rpynny nonnsamMmeusieHHbIX LMKNo-
rekcaHoB, AEMOHCTPUPYILLLUX KOHDOP-
MauUUOHHYID U KOHDUTYPaALMOHHYIO 130-
MEepUIO LWEeCTUYAEHHbIX UMKNOB C 3aMmec-
TUTEASIMI PA3AUYHOW KOHPOPMALMOHHOM
aHepruu. Tak, MeHTON CYLWECTBYET 8 BuAe
yeTblpex M3oMepos (cxema 6.7.1), Kaxakl
M3 KOTOPbLIX TAKXE MOXET CyLLecTBOB8aTb
B BMAE Napbl ONTUYECKUX aHTUROA0S.
CBoMCTBa 3TUX BEULECTB CYLECTBEHHO
3aBUCAT OT UX NPOCTPAHCTRBEHHOro CTPO-
eHunsa: Hanpumep, (—)-MeHTon obnapaer
YUCTBIM MATHbIM 3aNaxoM, XONOAAUIUM
BKYCOM U aHTUCENTNYECKOW aKTUBHOCTLIO.

OTHOCUTENbHO KoHbUTrypauum MoHO-
TepneHos8 cneayeTt OTMETUTb, YTO B Npu-
POAE OHW YaLLE BCEro CYWEeCTBYIOT 8 Bue
(+)- v (-)-usaomepoB. Ho B Kaxaom oT-
OeNbHOM UCTOYHUKE OHKM 0BbIMHO Npea-
CcTasneHbl 0AHUM 3HaHTUOMepoM. Tak, n3
MATEI NepeyHo NoBLIBAETCH (—)-MEHTON;
(+)-kamdopy 8bIAENNIOT U3 KAMPOPHOMo
naepa, Torga kak (—)-kamdopy noayyair
npwv okMcneHu BopHeona NUXTLl crbBup-
CKOM; BO BCEX PACTUTENbHbLIX MCTOMHMKAX
HalgeH 3-kKapeH ToNbKo (+)-koHduUrypa-
UMM, TOraa Kak 8 3almTHOW CekpeTopHOM

XNAKOCTU TepMuToB (Nasufitermes) oBHa-
pyxeH (—)-3-KapeH.

(—)-NIMOHEeH BXOAWT B COCTaB XUBN-
bl BCex XBOWHbLIX, TOrga kak (+)-nMmo-
HEH cocTasnsieT 0CHOB8Y 3dUPHOro Mac-
na nMMoHa, 3anax KoTOporo u obycnos-
neH ero npucyrcreueM. lNoxoxe, 4yTo 8
81ae pauemaTos B NpUPOOHbIX UCTOMHW-
Kax MOHOTEpPNEeHb! (a8 BO3MOXHO, 1 BOOO-
Wwe TepneHsl) He 06pAa3yITCs, WUAKN 3TO
cyyaeTcs Ype3sblyarlHO peako.

Buumknuyeckue yrnesoaopoaHbee Mo-
HOTepneHbl — 3-KapeH, o-NuHeH, Kam-
¢deH, a Takxke uUx UaomMepsl U PyHKUMO-
HanbHble NPOW3BOAHLIE AEMOHCTPUpPY-
10T NpUHUMNUanbHbie CTPYKTYPbl COOT-
BETCTRYIOLLUX BULMKNNYECKUX CUCTEM —
(4.1.0)-, (3.1.1)- »n (2.2.1)-6uumknoren-
TaHOB (cxema 6.7.2).

KapeHbl 1 3aMelleHHble KapaHa nMe-
K0T CTPYKTYPY “CROMaHHOW naockoctu’,
T.€. MNOCKOCTU UMKNONPONaHOBOMo U LMUK-
NOrekcaHoBoro (UMKNoreKCeHo8oro) LuK-
nos 06pa3yIoT AMaapanbHbll yron, cyle-
CTBEHHO oThUvarowumesa ot 180°: oH gaxe
onmke K NPAMOMY Yray v pageH oBbl4HO
110°+5° (8). Monekynbli NMHEHOB AEMOH-
CTPUPYIOT, B KAKOW CTeneHrU MOXeT BbITb
HapyLweHa NNaHapHoCTL LkNoByTaHoBo-
ro dparmeHTa (0=145°). Kamcan-6opHa-
HOBblE COeAMHEHUS UMEOT NPOCTPAaHCT-
BEHHYIO CTPYKTYpRY Tpex Bonee wnu Mme-
HEe CUMMETPUYHO COYNeHEeHHbIX MAOC-
KocTen (6=1207).

BeeneHue kaknx-nubo GyHKUMOHANb-
HbiX rpynn 8 Monekynsl BuumMKnmyeckmnx
MOHOTEPNEHOB NPUBOAUT K KOHDUrypa-
LMOHHOM M3OMEPUU 3TUX NPOUIBOOHbLIX.
B cnyvyae TepneHos € uuKaonponaHo-
BbiM hParMeHToM (KapaHbl, TYWaHbl) No-
noxeHue zamectutener 8 HBoONALWOM
UMKne 0603HAYanT UHAEKCaAMU o.- U f-.
3amectureny HoAbLWOTO UKMKNA NUHAHA
pacnonaramTes 8 UMC- U TPAHC- NOAo-
KEHUAX OTHOCUTERLHO FreM-AuMeTUunb-
Horo Moctuka. B 6uuunkno[2.2.2]renta-
HOBOW cucTeMe KamopaHos un deHxa-
HOB GYHKUMOHANbHbIE FPYNNbl MOryT
MMETb 3HAO0- ¥ 3K30-KOHPUrypauuo
(cxema 6.7.3).
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Cxema 6.7.1
H
H CH3 CH:
(CH2)2C (CH3)2C
MEHTQN HEOMEHTON
CH3 HO CH3
T Wy,
(CH3)2C (CH3)zC
N3OMEHTON HEQWU3OMEHTON
Cxema 6.7.2

0= <167/2165 0= <156/157 0=1234/1654
Cxema 6.7.3
KapaHonsl-3
CH, OH |
OH CHy
o p- a
CHy Cho H OH
4 ; 3HO0- 3K30-
UMC-BEPBEHOH  TRAHC-3MOKCU-a-MUHEH | HOpPHEOoNbI

XuMuyeckme CBOWUCTBA MOHOTEP-
MeHoB WU UX NPOM3BOOHLIX ONPeaensTCs
(B nepBoM npubnumxerHnn) HabopoM npu-
CYTCTBYKWMUX B HUX PYHKUMOHANbHBIX
rpynn. MoyeMy B nepsBoM NpnoAMXEHN?
[la NoTOMYy, 4YTO peakunmn, xapakTepHble

ana onpegeneHHon GyHKUMK, 4acTo Co-
NPOBOXAAKTCA PA3NUYHLIMKU OPYrUMUK
NpeBPaLLEHNIMKN — NeperpynnupoBKamMu,
KaKk nNpaBuno. 3T BTOPUYHbIE peakumu
06613aHbl CTPYKTYPHLIM 0COBEHHOCTAM
KaXA0ro tvuna MOHOTEPNEeHOB, KOTopbie
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Cxema 6.7.4
t-BuOOH (8]

/\/\/l\/CHon

VO(acac) 2 > N > \CHQOH
: _\-: h-: CH,0OH

)

H202
bepMmenTt

cnocobeTByiOT NMHO cTAabUnNM3aumm nepe-
XOAHOro cOCcTORHUSA, NMBO B3aKMoAaencT-
BUIO PEAKLMOHHLIX LEHTPOB Yepes npo-
CTPAaHCTBO, MO0 r’MNEPKOHBIOraLMOHHEIM
addektaMm 1 1.4. NPOCMOTPUM HEKOTO-
pble Takne peakuun, MOXHO ckasarh, pe-
akuWKn co BTOPUYHBIM 3ddekToM. Cpaay
XEe OTMETUM, 4TO Haubonee xapakTepHbl
Takue peakuum ang BUyNKAINYeckMUx Mo-
HOTEpNeHoB, XOTd ONnpefeneHHasa cneuu-
duka UMeeTcs Kak 01 MOHOUUKNWYEC-
KUX, TAK 1 auMKNWUYEeCKUX npeacTaBure-
nen 3Toro knacca. BaxHo takke oTMe-
TUTb, 4TO 4ACTO ITU pPeakunKn BeayT K B3a-
UMONpEBpPaLLEHWNIO PA3NUYHBIX TUNOB MO-
HOTEPNEHOB., T.€. APYrMMK CNoBaMu, yrne-
pPOAHBIE CKeNeThl UX BECHEMA NabUNbHbI.
AunKnryeckne MOHOTEpPNEHLE, coaep-
Xaune, kak npasnno, ABe HEeCONPsSXeH-
Hble ONedUHOBLIX CB$SI3N, HOPMANbHBIM
06pa3oM BCTYNalT B pa3fMyHble peak-
UMW ANEeKTPODUNBHOrO NpUcoeaUHEHUS.
MpobnemMHbiM ANS HEKOTOPLIX U3 HUX §1B-
naeTCea CenekTMBHOCTL PEeakLUWi BBUAY pa3-
NVHHOrO NONOXEeHUsT ABONHBLIX CBA3EN NO
OTHOWEHUIO K KakOn-TO QYHKUWOHANb-
HOW rpynne. B cny4ae anokcuavpoBaHUs
repaHvona arta npobnema paspelunma;

B 3aBUCUMOCTW OT YCNOBUHA MOXET pe-
annM30BbLIBATLCA NpUcoegUuHeHue nNnbo
no C?=C?, nn6o no C*=C’ cBa3uU (cxema
6.7.4).

AnnoouynMMeH, AOCTaAaTOYHO peako
BCTpevalwunca B npupoage, HO A0-
CTATOYHO AOCTYNHLIA CUHTETUYECKU (N3
NPUPOAHOro UCTOYHUKA NpU NUpONU3e
a-NuHeHa}, npeacrtasnsetr cobon npu-
Mep CONPSAXEHHOro TPUEHOBOro yrneso-
nopoga. OH npoasnsteT CBONCTBA CONpSs-
XEHHBIX OWEHOB, BCTynas B peaxkyuu
Avneca-Aneaepa, a npyv UCNONL30BaHUN
B KatecTBe gnmeHodwuna 3,3-ansame-
WeHHOro uuknonponeHa oGpasyeTcs
CUHTETUYECKWNIA CECKBUTEPN EH, KOTOPLIN
aBNaeTCA NPUPOAHBLIM NO CTPYKTYPE, HO
noka 4to B npupoge He HampeH., Ceon-
CTBA TPUEHOBOW COMNPSAXEHHON t-CUCTE-
Mbl MPOABASIOTCS Yy HEr0 NPU npucoeau-
HEHUW HEKOTOPBLIX 3NEKTPOD UMbHbIX
peareHToB. Tak, KaranutTu4eckoe npwu-
COeauHEHNE TUONOB K aNNOoOUUMEHY aaeT
npoAykrel 1,2- n 1,6-npucoeanHeHna B
COU3MEPUMBIX KONMMYECTBAX (cxema 6.7.5).
Hactoawme peakuum NpoTekalnT B COOT-
BETCTBUW C NpasvnoM MapkoBHMKOBA W
NPasuNoM OpBUTANBHOrO KOHTPONS.

Cxema 6.7.5

CN

P

RSH H H
I % S5R +
: <_J/ E RS =\___

(1,6-npucoeanHeHue)

(1,4-npucoegnHeHne)

(1,2-npucoeauHerue)
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Cxema 6.7.6

CuSQ4

. ——

27d

m-UumMon

Cu (248)
OH OH

TUMON

MoHOoTepneHsl MEeHTAHOBOro psaa B
XMUMUYECKOM MNnaHe O0CTATO4YHO NPOCThI
— OHU, KaK Npasuno, 6e3 CyLecTBEeHHbIX
OTKNOHEHUA CYMMUPYIOT CBOUCTBA PYHK-
LUOHANKBHLIX FPYAMN, UX COCTABASIOLUX.
MOXHO NUWbL OTMETUTL NEerkocTb CO-
BMECTHOro AeruapupoBaHnsa U aeruapa-
Tauuu MeHTona, Beayumx Kk 06pasosanuio
nmbo n-yumona, nnbo TMuMona 8 3aBUcU-
MOCTU OT UCMOAL3YEMbIX KATANU3aTopos
(cxema 6.7.6).

XapakTepHo, 4TO 3TOT NPOUECC NErko
OCYLLECTBAAETCH 4 VIvo, TAK K&K U TUMON
N N-ULMMON 4acTO CONYTCTBYIOT MEHTONY
B 3QUPHLIX Macnax pacTeHUi.

Cpeau MeHTeHOBbIX TepneHoB Hanbo-
nee N3y4eHHbIM MOXHO CHUTATbL NTUMOHEH,
4TO, OMEBUAHO, CBA3AHO C €ro WUPoKUM
pacnpocTpaHeHUeM B NPUPOAHbLIX UCTOM-
Hukax. OCHOBHOE BHUMAHWE 3[E€Cb ak-
UEHTUPOBAHO HA OTHOCUTENbLHON peak-
UMOHHOW cnocoBHOCTU ABYX ero onedu-
HOBbLIX GparMeHTOB: 3K30-UUKNNYE€CKO-
ro n 3Hao-unknaudyeckoro. B 6onblunH-
CTBE C/y4yaeB peakuun 3nekTpodUnbLHOro

APUCOEOUHEHUST PEANU3YIOTCS NErko no
06enM n-cBA34M, NO3TOMY 4Yalle BCEro
BbIAENAOTCS BUC-anaykTel. B Tex xe cny-
4aqax, Korga ynaetca OCTaHOBUTbL MPO-
Hecc Ha craauu obpasoBaHug aaaykTa
cocrtasa 1:1, yawe dukcupyeTcsa nApo-
OYKT MPUCOEAUHEHUS MO 3K30-UUKNU-
yeckon cessu C4=C?®, npu 3ToM nHoroa
nerko 0BpasylTcs NPOAyKTel nocneay-
lowmx npespawteHnia — 1,8-unMHeon, Ha-
npumep (cxema 6.7.7).

B Toxe Bpems, B TAKUX peakuusx -
MOHEHa Kak 3MNOKCWUAWMPOBAHWUE HaaKUC-
noTaMu M uuknonponaHuposarue kapbe-
HAMW, KOTOPbLIE TAKXE HE OTMNYAKTCH
BbLICOKOA CTEMEHLIO CENEKTUBHOCTH, B Nep-
BYIO ouyepeib obpasyeTcs anaykT cocra-
Ba 1:1 N0 BSHAO-UUKNUYECKOWN CBS3U
C'=C? (cxema 6.7.8).

Ho Bce-taku Haubonee UHTEPECHL! B
nnaHe XUMUYECKON peakuUOoHHOW cno-
COBHOCTU, KOHEYHO Xe, Buuuknuyeckue
MOHOTEPNEHHI.

MepBoit Ux 0COBEHHOCTLIO MOXHO CYM-
TaTb NErkoCTb OKUCAEHUS KUCNOPO0M

Cxema 6.7.7

Cl

Or¢e
CH2-SPh

H-OH (H")
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Cxema 6.7.8

Rcoyo.
%
X=H.C|.Br

]
{ -

RCOOOH

——i

X2

l

4

BO3Qyxa B NMPUCYTCTBUW PA3NUYHbIX Ka-
TannMa3aTopoB ¢ 0H6pasoBaHuemM crabunb-
HbIX rMAPONEepeKucell B cny4ae HacbleH-
HbiX COEANHEHUIA U KapOOHUNBHBIX N OK-
CUPAHOBLIX MPOW3BOAHLIX B Crydae He-
npeaenbHbiXx TEPNeHoB (cxema 6.7.9).

BaxHbiM $akTopoM, Onpeaensiounm
XUMUYECKUE CBOMCTBA BULUKNUYECKUX
TEPNEHOB, ABAAETCSH CYULeCTBEHHOE HBalt-
€POBCKOE HAnNpPAXeHWe WX yrnepomgHoro
ckenera. 310 B paBHOW CTENeHU OTHO-
CUTCA K KapaHam, TyinaHam, nuHaHam,

Cxema 6.7.9

Q2

=4
e
g

o2

KaT

Z
oty B
o g

o}

Ouuukno-[2.2.1]-renTaHOBbIM CUCTEMAM
(kamdpanbt, BopHaHet, deHxaHbl). B nep-
BYIO ovepeb, 3TOT QakTop CKa3biBaeTc
Ha peakuuax TepmMonna3a, B pesynbrarte
KOTOPbIX NMPOUCX0AUT Pa3pbiB ManbIX LMK-
NOB CUCTEMbI, a UHOrAAa — pa3pLiB 060ux
LMKNOB BULMKANYECKOW cucTeMbl. Pas-
PbLIB ManbiX LUKNOB 3TUX MONEKYN 4acTo
NPOUCXOANT NPU ASNCTBUU SAEKTPODUNb-
HblX peareHToB, ocobeHHO B cnyyae

peakuuil HenpeaenbHbIX TePNeHoB (cxe-
Mma 6.7.10).

Hanbonslwmnis uHTepec cpean cneuu-
bU4eckux cBONCTB BULUKNUYECKUX MO-
HOTEPNEHOB BbLI3bIBAOT KaM®BEHOBbLIE
neperpynnuposku | 1 Il poga. KamdeHo-
Bast neperpynnuposka | poaa, HasblBaeMmast
neperpynnuposkoin BarHepa-MeepsenHa,
XapakTepHasa He TONbKO ANd TepneHos,
HO oTKpbITast B 1899 r. E.E.BarHepom npu
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Cxema 6.7.10

HBr

CH2Br

KarT.

HO

7OL_< TepruHruapat

- H.0

CH28r

OH

W3y4EeHUN UMEHHD 3TOro Knacca Npupoa-
HbIX COEOUHEHWI, OHa ocTaeTrcst Haubo-
nee dbyHoaMeHTanbHOM peakumen aToro
knacca coeguHenuin. B obweM cnyvae
gTa neperpynnupoBka 6bina naydyeHa
X.MeepBeiiHOM. Ee MexaHu3M CB#i3aH C
1,2-Murpaumein R-rpynnsl (kak npasuno,
3TO anKUMbHbLIKW paankan, XoTa BO3IMOX-
Hbl U OPYFME BAPUAHTHI}) K KApOKATUOH-
HOMY LIEHTPY, BO3HUKAKILLEMY B pPedyib-
Tare Nubo npucoeanHenust 3nekTpodu-
na no ABOWHOW cBA3KW, nubO oTulenne-
HUST aHKMOHA NPU HykNeodUnbHOM 3aMe-
wevnn., PeanuayeTca 3ta neperpynnu-
pOBKA, KaK NpasBwWno, B psiay yrneBoao-
POAOB U UX MPON3BOOHbLIX C PA3BETBEH-
HbIM YrNepOAHbIM CKENETOM.

B oTnu4yne OT BCEX nNpeabayuMx Xu-
MUYECKUX NpeBpaLLe UK BULUKNNYBCKUX
MOHOTEPNEeHOB, peakuu Barnepa-Meep-
BerHa He pacwenngiT UUMKIUMYEecKune

CUCTEMbl BULMKNOB, @ NULLIL MEHAIOT Xa-
pakTep duuukIn3anMu.,
Neperpynnuposka Barnepa-Meepsei-
HA XOpPOLWIO NPOCNEexXUBAETCa NpPW B3au-
MOJENCTBUU a-TMIMHEHA C 3M2KTPOGDUNbL-
HbIMI pearentamu (HX): nepBcAadvanbHoe
npucoeauHeHMe NPOTOHA N9 ABOWUHOMN
CBA3U (B COOTBETCTBMU C npasunnom Map-
KOBHWKOBA) 0bpasyeT TPeTU4HbIA, A0-
CTATO4YHO CTabunbHbIM KapOKATUOH, B KO-
TOopoM ogHa U3 cocegnux C-C ceasen, s¢-
(hEKTUBHO NEPEKPLIBAKLASICS C BAKAHTHOM
p-opbuTanbiy KApPOKATUOHHOIO UEHTPA,
NepeHOCUT CBOK Napy 3NEKTPOHOB HA 3TOT
LEHTP, T.e. 3aBA3biBaeT HOBYO C-C cBA3b,
0AHOBpPEMEHHO 0BpLIBas NpeablayLulylo.
Takoi 1,2-copur C-C cBsi3n B Monekyne
o-MMHEHA MOXET NMPOX0OuTh ABYM$ pas-
HbiMU crioco®amu (paspsiB C'-C8 unn C'-C?
CBf3ei), YTO NPUBOAUT NOcne npucoeam-
HEHUA aHWoHA NUBOo K X-3aMelleHHOMY



156

Beedetiue ¢ xumuio npUpodHsix coedureHul

Cxema 6.7.11

1-7 casur

-—

A%

lx@

4&,(

6
1 1-6 casur
—-
7

6
/5 7®

BTOp.
1-7 caBur

60pHaHy, NMB0 K X-3ameLeHHoOMY deH-
XaHy (cxema 6.7.11).

(Meperpynnuposka BarHepa-Meepsein-
HA 4AaCcTO COMPOBOXAAeTCs neperpynnm-
poBkon HameTtkuna (kamderHosas nepe-
rpynnupoBka | poaa), 3akni04arouLeincs BO
BTOpUdHOM 1,2-casure C-C cBsi3u B nNpo-
MEXYTOYHOM KapokatuoHe (Ha cxeme 6.7.11
nyTb BTOP.-1-7 casura) ¢ oBpasosaHueM
KaMm@eHa Nnocne oOTWEenneHus NpoToHa.

Hactoawas neperpynnMpoBKa UHTE-
pecHa eule TeM, 4TO, HECMOTPS HA CBOU
obuweopraHUYeckuid xapakrep, oHa 6eina
OTKPLITA B Chepe XMMUU NPUPOAHLIX CO-
eJUHEHWUA, NOATBEPXAad ee MMABEHCT-
BylOLWlEe MOMOXEHUE B OPraHn4ecxomn
XuMun BoobGLLE.

Kak Mbl yxe 0TMeTunu Bellue, abco-
NOTHOE BGONLWMUHCTBO TEPNEHOB ABNA-
I0TCA XMPANbHLIMK MONEKYNaMIK, a Npo-
6nema acUMMETpUYECcKOro cCuHTe3a —
0AHA U3 Y3/MOBbIX B OPraHUYeckom xu-
MUK BooGULE, A4 B XUMUU NPUPOOHbLIX CO-
elMHeHUU B ocobernHoctTn. OTcioaa U
BO3HUKAO OOHO U3 NNOAOTBOPHLIX pe-
lWeHUK 3TON 3aga4n — HA Base GULUK-
NMYECKUX MOHOTEPMNEHOB NMONYYeHbl Lie-
Nble cepyn ACUMMETPUYECKUX KaTanu-
3atopos W peareHtoB. Hanbonee nep-
CNeKTUBHLIMU 0Ka3anuces 60pnpou3Boa-
Hbleé NUHAHA (UCNONb3yeMble KAK XW-
panbHble KUCROTEI JlblOUCA B peakuu-
X acCUMMEeTpUYeckoro ruapotopupo-
BAHUA) U NPOU3BOAHLIE KAMDOPDI
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Cxema 6.7.12

R H, Ak

“H o (H, Hal, Alk)

D

Fs.

S0;

Cxema 6.7.13

H,, H*
-y

CH3COOH
aneHunaLeTar 5. OCH3H3

(0]
—_—
annouwmeH

T 4000C

HMMOHGH

KapsoH
K 2500¢ P

— &
Mmpu.eH

H" (H,0) ?
—

CHa, CHO lT'O" lHSao3 loz
5
Bep68H0ﬂ
MApUEHaNG 1) CH;COOH l [H]
2) NaOH OH
3) (0]
Ef TepuuH
O

kamdopa

MeHTOon

B Ka4eCTBe X1pasibHbIX BCNOMOraTe nbHbIX
N CTApTOBLIX peareHToB (cxema 6.7.12).
MuHensl (o- 1 §-) — Hanbonee aocTyn-
Hble BULUKINYecKNe MOHOTEPNEHBI, U B
TOXE BpeMA OHW OTANYAIOTCA Haubonbluei

peakuMOHHOW cnOcOBHOCTLIO: ABa 3TU
dbakTopa, BMecTe B3fATble, 0Becne4unu
LWMPOKOE U MHOrOCTOpOHHEEe UCNONb30-
BaHWEe ero B NPOMbIWNEHHbIX CUHTE3ax
MHOrUX OPYrUX TepneHOWAOB, BAXHbIX
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No CBOWM MPakTU4ECKMM CBONCTBaM, HO
MEHeE JOCTYMNHLIM U3 NPUPCAHBLIX UCTOY-
HUKOB.

a- 1 B-NMuHeHbl MOFyT BbiTh MCMONL-
30BaHbl UHAMBUAYANLHO, 4 4acTo U B BUAe
CMECU, TakK Kak MOryT NepexoauTb Opyr
B Apyra B yCnoBUsIX Tex peakuuu, ko-
TOpbLIE UCNONL3YITCH ANA UX UENEBLIX

npespaweHnin. B pasnuyHbix Bapuauusix
NCNONL3YKTCH TEPMONU3, KUCNOTHBINA Ka-
Tanwna, okucneHue. B pesynbTate 3TUX
npeBpaweHMin B KpynHbix Mmacwradax
CUHTE3NPYIOT MEHTAHOBLIE COEANHEHUS,
2,6-AMMETUNOKTAHOBLIE NPOU3BOAHLIE,
dumnknof[2.2.1]rentaHoBLIE CUCTEMBI
(cxema 6.7.13).

6.8. BUOCMHTE3 naonpeHomaos

OcHosHasA ocobeHHoCTh aueTun-SCoA
(oB6pasoBaHne KOTOPOro Mbl yXe pac-
cMOoTpenu B pasaene o bBuocuHTese
MNnAOB — NONUKETUAHOM NyTU BUOCUH-
Te3a, pazdea 5.4) — 3TO NErkoCTb BbICBO-
BoxaeHUst ero aueTUNLHOW rpynnsl B pas-
NUYHBLIX peakuuax, Cpeamn KOTOpbIX Bax-
HEWLWEN sIBNsSeTcs B3aMMOAENCTBUE [BYX
Monekyn auetun-SCoA mexay coboit.
J1a peakuus GOPMANTbHO MOXET BbiTh
paccMOTpEeHa kak NROTOTUMN CNOXHO3DUP-
HOW kKOHAeHcauuu KnsiizeHa, katanuau-
PyeMON 0CHOBaHUAMU, MexaHu3m 37O
KOHAEeHCaUuuUKW, B NpuHUMNE, NoaxoauT Ans
peakuum aumepusaunu auetun-SCoA, ¢
TEM NULWb OTANYUEM, YTO KaTaNM3MpyeT-
CA OHA CKOpee BCEro, HE TOJIbKO OCHOBA-
HUEM, FeHepupyrwmum kapbaHUOHHbIA
LEHTP aUeTUNbHOW rpynnbl, HO U KUCNO-
TOWN, KOTOPAas, NPOTOHUPYS aTOM Cepbl BTO-
po#t auetun-SCoA, cnocobeTByeT paspbl-
BY CBSi3n yrnepoj-cepa u Hykneodunb-
Hoi aTake. lNpouecc 3T0T, CKopee Bcero,
CUHXPOHHBIA, U O4EHb BEPOSITHO, 4TO 06a
TUNa KaTtanus3a oCyuwecTBAAKTCH OAHOU
Monekynoi depmeHTa (cxema 6.8.1).

AKT npucoeguHeHuss cneaywue
(Tpetbent) monekynu auetun-SCoA B

pes3ynbTare Nnoxoxero KUCNoTHO-OCHOB-
HOro Katanuaa, rae KUCnoTon akTUuBUPY-
eTcsl f-kapBoHunbHas rpynna aumepa
(aueTo-auetnn-SCoA), nocne yoaneHus
PEPMEHTHBIX OCTATKOB MPUBOAUT K ME-
BaNbAMHOBOW KUCNOTE, @ BOCCTAHOBNE-
HUE NOCNEAHEN — K KNKYEBOMY COEIN-
HEHUKD STOre BUOCUHTETUYECKOro MyTu,
MEBANOHOBON KUCNOTE (cxema 6.8.2).

MeBanoHoBas KMcnoTa — ycTOA4YMBOE
coenHeHue, nerko 0Bpasyrulee nakToH,
C KOTOPbLIM B PACTBOPE HAXOAUTCS B paB-
HoBecUW. MNpUPoaHbIA N3oMeEp UMEET
R-koHburypauuo 1 (+)-spauieHue, ero
ONTNHECKUNA aHTUNod BMONoru4eckn He
aKTUBEH, T.€. B BUOCMHTE3 HE BKNKOYAET-
c. CuHTE30M PaA3NUYHbIX M3OTOMNHbIX
N30MEPOB MEBATOHOBOW KUCNOTbL! U nocne-
AyOUUM nccnegoBaHMeM NpoaykToB €e
BUOCUHTETUYECKUX NpeBpalleHuit Bbino
NOKa3aHo, 4TO MEBASIOHOBAs KUCNOTa — yHU-
BEPCANbLHbLIN BUOreHeTUYECKUN NpeaLecT-
BEHHUK HONbLUMHCTBA N30MPEHOUIOB.

Mpu katanuTU4eckoM AencTBumn dep-
MEHTOB ¢ yqactuem ATP n Mg? yxe ¢oc-
GhopUNMpOBaHHas MeBanoHoBasd KUcnoTa
cuHxporHo otwennsier CO, u H,0, obpa3ys
3-uzoneHtTunnupodocdhar — BewecTsO,

Cxema 6.8.1

i B
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Cxema 6.8.2
/_\ 0O O
XH CH;,J(;L\/U\S—COA OH
CH3—?—‘CH2—CO‘S‘CDA
—— —
CHZ—E—S—CDA
. N’ Q
—B: H-—CH;—%—S——CoA
Q
0
HO CH,O HQ CHs
-CoASH = 3 NADH HOOC < —
———= HOCC S—Cop -CoASH H
MeBaNbAUHOBAs KUCnoTa
HQ CHy
_NADH_ | nooc_ CH.OH R(+) - meBanoHoBasi KMcnoTa

KOTOPOE MOXHO HA3BaTh “akTUBHbLIM U30-
NPEeHOM”, NOCKONbKY UMEHHO Ha 3TOMH
ctaauu chopmMupoBancd U3oNPEHOBbLIA
dparMeHT BCex Nnocneaywmnx N30NpeHo-
naos. Ho 3-usoneHtunnupodocdar —
HE €JWHCTBEHHbIM UCTOMHUK “aKTUBHOIO
n3onpeHa”: ang peanusauuu obpasoba-
HWsl 30MNPEeHOUA0B HeOBX0 MM elle 1 ero
nsoMmep — 2-uaoneHrunnupodocdar

(auMmeTunannunnupodocodar). N3ome-
puzaumnga 3-usoneHtunnupodocdara B
2-n3oneHtunnupodocdar ocywecTensa-
€TCs ONsATh X€ C NOMOUWLLK CUHXPOHHO-
ro KACNOTHO-OCHOBHOTrO dhepMeHTaTmB-
HOro katanuaa (cxema 6.8.3).

Tenepb Mbl UMeeM HeobxoAuUMbIE
Ans Hadana éuocuHTE3a U3ONPEeHOUA0B
“naonpeHosBbie” Bnoku. Mx BCcero Aga, HO

Cxema 6.8.3
') -CO, 3-13oneHTun-
> oPP  -H0 opp | MMpodocdar
o

E‘3:

~X —H :
OPP —» opp
C |

2-130NeHTUN-
nupogocdar
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aTOr0 AocTaro4dHo, 4106l 06pasosBaTh
BCE T€ ThICAYU COEANHEHWNI ITOro Knac-
ca, KOTOpbIe HaM U3BECTHHI.

Kak 6blno ycTaHOBNEHO COBCEM He-
naeHo (1993 r. — nepsbie nydnukaunmn),
9TW ABa uaonpeHomnaHbix Bnoka, oga uc-
TOYHMKA “aKTUBHOrO U3onpeHa”, B page
cnyyaes 06pasyaTcsd No ApYyro cxeme,
Ha3BaHHOW MeEBanoOH-He3aBUCUMO. Bnep-
Bble 3TOT BUOCUHTETUYECKUN NYTb K U30-
npeHouaam 6uin obHapyxeH B HakTepu-
X, CUHTE3UPYIOWMUX TPUTEPNEHb!I rona-
HOMAOHOro TwnNa, HO BNOCNeACTBUW Ha-
WM, 470 NO HOH-MEBANOHOBOMY NyTU
reMn-, MOHO-, An- N TeTpa-TeprneHsb!
CUHTE3UPYIOT 3e€fleHble BOAOPOCAU N
MHOrMe pacTeHud.

HoBbIl MEBaNOH-HE3ABUCUMbBIA NYTb
BMOCUHTE3a N30NPEHOUA0B MOXHO CYK-
TaTb YACTO YrneBOAHbLIM, NOCKONbKY MO-
neKynel TONbKO TakOW KOHCTUTYyuun ¢u-
rYPUpYOT Ha Bcex ero atanax. D-rawko-
3a B pea3ynbrare peakuui riukonuaa
obpa3yeT NUPOBUHOTPAAHYIO KUCNOTY

n 3-¢ocoar rnuuepuHoOBOro ansaeruna,
KOTOpbIE NpU KaTanuae cneunduyHbiM Ka-
TanM3aTopoM 1 KoHAEHCAUUK C Bblaene-
HueM CO, (TMaMuHdOCHAT-3aBUCUMBIIA
9HanM) 0bpaaytoT pocdar 1-ae3okcu-D-
KCUNynossl. llocnegHnii noa AencTBUEM
NAD-H-3asucnuMon mnaomepasb (dep-
MeHTa U30MEepU3auunn yraepoaHoro cke-
neta) reHepupyer 2-metun-D-3putpu-
Ton-4-dochar — coeauHeHne ¢ HpakTu-
4ECKU YXE€ rOTOBLIM U3OMNPEHOUAHBLIM
CKENETOM.

[Mocnepylowme peakunn aerngpara-
UMK 1 BOCCTAHOBAEHUA CNMPTOBLIX Fpynn
n pocodopunnupoBaHua ¢ocodara 2-me-
TUM-3PUTPUTONA NPUBOAAT K A-n30NeH-
Tunnupogocaoarty, KOToOpblil N3OMEPUIY-
eTCcq B A’-u3oneHrunnupodocdar no cxe-
M€, yKa3aHHOM Bbilue ANa MeBanoHar-
HOro nytu BuocuHTesa.

B nepBylo o4epenb, cornacHo nepap-
XUWN TEPNEHOMO0B, MOXHO NOCTPOUTb CXE-
My 06paszoBaHus reMu-TepneHor 13 060-
MX “axTWBHLIX M30NPEHOB” MPOCTbLIMU

Cxema 6.8.4
N
9] rIMKoNu3 |7 T -CO2
OH —_— - OH + C‘):O —_—

HO

OH
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Cxema 6.8.5

- HOFPP
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>: \CH,-OPP

1,4-)DHMHHH] OB aHH €
lH,O

: CH,—OH

-
P coon

N

-HOPP ;
CH,-OPP

1,2-)JTHMHHHP 0 BAHHe l
H,
; CH,-OH

llol
7 coon

peakumsMu rnaponmn3a CooTBETCTBYOLLINX
nupodochaTos ¢ CONYTCTBYOWUMU NPO-
ueccaMu gernaparaumu v okucneHusa. Ho
HaO0 OTMETUTL, YTO 3TU NyTU ewe mMano
n3ay4yeHsol — AOCTOBEPHO AoKa3aHo 06pa-
30BaHVEe TONBLKO COBCTBEHHO U3oNpeHa
KaK MUHUMANbLHOro TepnexHa (cxema 6.8.5).

Tak kak TepneHbl NOCTPOEHb! U3 U30-
MPEHUNBbHbIX ¢GParMeHToB (BCMOMHUM
“nsonpeHoBoe Npasuno”), To BNoNHe ove-
BUOHO, 4TO MPUHLMMUANBHAA CXEMa WX
BMOCUHTE3a A0NXKHA BKNOYATL PeakLvm
B3aMMOAENCTBUA “aKTUBHbLIX WU3onpe-
HOB” Mexay coboi. ITa Xopowo u3y-
YeHHAa cXxema HavyuMHaeTcs C peaxkuuu
3-m3oneHtTunnupodoceara ¢ 2-u3oneHx-
TunnupodochaTtom. lNlocnegHnii Cnyxur
B ATOW Cepun peakunin “cCTtapToBbiM 38€-
HOM", MOCKONLKY NpodocdaTHan rpynna,
B CUNY ee annNbHOro NONOXEHUA B8 3TOW

MOnekyne, nerko noasepraeTcs Hykneo-
GUNbHOMY 3amewleHno. Ponb Hykneoogpu-
Na B gaHHOM Clyyae BbINONHAET MONeKyna
3-n3oneHTunnnpodocgara, Hykneopunb-
HbIM LEHTPOM KOTOPOW ABAAETCA KOHLEe-
BOW oneduHOBLIK yrnepon. B pesynstaTe
KaTtanuaupyemoro CornacosaHHOro npo-
uecca obpasyetca Monekyna repasHunnue
podocharta — Monekyna ¢ yrnepoaHbiM
CKeNneToM MoOHoTepneHa (cxema 6.8.6).
Hactoauwan peakuns asnaset coboiu
TUMUYHBIA CNyYaik MHOIOUEHTPOBOMO NPO-
Lecca, 8 xoae KoToporo NPoOUCXoanT cne-
AYtOLLMe peakunm: HykneodunbHoe 3ame-
weHue, obpa3sosaHue HOBOW yrnepon-
yrnepoaHon Cea3n, MUrpauus n-ceBA3u.
OTnnunTensHLBIM MOMEHTOM CTPYKTY-
pbl repaHunnnpogocgara asnaerca an-
NUnbHOE nonoxeHue nupodochaTtHOW
GYyHKUMK (Kak U B CTapTOBOW MOnekyne

Cxema 6.8.6

: "'CH;—OPP

- HOPP

OFPP

oprp




162 peederle 6 Xumuro npupodHsix coeduHeH i

Cxema 6.8.7
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2-n3oneHtTunnupodacoara), 4yTto OTKpP.I-
BAET BO3MOXHOCTbL e 3aMelleHus cne-
OyWUM dparMeHToM 3-U30NeHTUn-
nupodocodara no TOMY Xe MexXaHU3My.
B pesynsraTe 3ton peakuuun obpasyer-
ca dapHesunnupocochar — Monekyna
C yrneponHbiM CKeneToM CeckBuTepne-
Ha, nupodoceaTHaa rpynna KoToporo
OMATL XE HAXOAUTCHA B ANNUILHOW CUTYa-
uvn, yoobHown ang nocneaytowero ada-
norvyHora 3ameweHus. Takum obpasom,
Mbl BUOWM, 4TO npouecc GopMUpasaHus
W30OMpPEHOUAHOro ckeneta npeacrasnaer
cobow Lenoyky oAHOTUNHBLIX peakuui, Be-
OyWuX K MONeKynapHon cucTeMe U3 uso-
NPEHOBLIX 3BEHbEB. KOHEYHbIM APOAYK-
TOM 3TOW cBOe0BPa3HOKW peaxkunn nonu-
KOHASHCAUUN SiBNSETCA NONUU3oNpeH (Ka-
ydyK, ryrranepya) — cxema 6.8.7.

Tenepb NOHATHO, nMa4Yemy yrnepoa-
HBllA CKenet mMonekyn, o6pasytoumxcs
N0 MEBanNeHOBOMY BUOCUHTETUYECKOMY
Nyt (a Takke cnenyeTt no6asuTe — U NO
anbTepHaATUBHOMY €My Oe30KCU-KCUNy-
NO3HOMY MEeXaHW3My), NOAYUHAKTCH

“nsonpeHoBoMy nNpasuny”, a Takxe npa-
BUNY NPUCOEAUHEHUS U3OMNPEHOBLIX
dparmMeHToB “ronosa K XBOCTY”.

OO6pa3oBaHuMe MOHOTEpNeHoB. [e-
pasunnupogocdar, KaK yxe ynomMuHa-
Nacb, UMEeT NadbunbHYID annuabHY nu-
po¢dochaTHY GYHKUUO, KOTOPAA MOXET
yX04uTb Mo MexaHusMmy S,,, T.e. 3ame-
WATLCA HA HYKNEeODUNLHYIO rpynny, Nubo
OTLLEMNATLCA MO MeXaHu3my S, ., 06pa3sys
KaTUOH annunbHON CTPYKTYPLI, CHOCOBHLINA
K CepUU pasnuyHbIX Nnocneaytowmx npespa-
weHnd. OcHoBHLIE MPeBpalLeHus cobCT-
BEHHO repaHun-kartuoHa U KaTuoHos, U3
Hero obpasytowmxes, BKAOYAOT cneayto-
(e craguu. npucoeanHeHue ruapakecun
aHNOHA, BHYTPUMONEKYAAPHO. npucoeau-
HeHue KkapBbKaTUOHHOrO LeHTPpa no onedu-
HOBOW CBA3W, QTWEnneHue BoaoPoaHOro
KaTUOHA, rMAPUAHLIA CABUr, Neperpynnu-
posku BarHepa-MeriepsenHa. 3T anemMeH-
TapHble aKTbl B PA3MUYHOM COveTaHUU U
nocnenoBaTenbHOCTU NPUBOAAT K alUKIiU-
YECKUM, MOHOLIUKITMYECKUM U BULMKiInyec-
KUM MOHOTeprneHam (cxema 6.8.8).



naea 7.

N30NPEHOMADI II.
OT CECKBUTEPNEHOB A0 NOJIUTEPNEHOB

7.1. CeckBuTEepneHol

CeckBuTepneHbl NpeacTasnaoT cobon
CamMytd abwnpHy rpynny cpeau scex
TEePnNeHoB KakK N0 KONWYyecTRy coeauHe-
HWUIA, OBHAPYXEHHBIX B NpUpoae (ux He-
CKOMbKO ThICAY), TaK WM NO MHOXecTsY
CTPYKTYPHbIX BAPUAHTOB 1 Pa3Hoo6pa3unio
TUMOB YrNepoaHoro ckenerta (Ux OKONo
asyxcoT). B Hanbonbwem KonuM4ecTse w
pa3Hoobpasvn cecksuTepneHbl NpUCyT-
CTBYHOT B pacTeHUsX u3 cemeincts Magno-
liaceae, Rutaceae, Cornaceae u Asteraceae. [10-
BUAUMOMY, TONbKO Ranunculales aBnser-
CA €ANHCTBEHHbIM KNAaCCOM, B KOTOPOM
CECKBUTEPMNEHbl HE HAKANNUBAKTCS.

Knaccudukauma ceckButepneHos, B
NPUHUMAE, NOCTPOEHA TaK Xe, KaKk u Yy
MOHOTEPNEHOB — MO CTEeNeHu LuKin3a-
uMu yrnepoaHoro ckenera, Ho Tak kak yvc-
NO COeAMHEHUN W CTPYKTYPHbIX BapyaHTos

BeCbMa BeNMKO B PAAY CECKBUTEPNEHOB,
TO B HAcToAuWee BpemMs npu OTHECEeHUU
CecksUTepneHa Kk onpeaeneqHHoMy Tuny
YYUTLIBAETCH HE TONLKO Yrnepoanblid
CKenet, HO U NPOCTPAHCTBEHHARA CTPYK-
Typa monexkynsl. CBECTU BCE CTPYKTYP-
Hbl€ TUMbl CECKBUTEPMEHOB B €AUHY
Tabnuuy nNpakTUyeckn HEeBO3MOXHO. B
CBA3U C 3TUM CBOAKY CTPYKTYp yaobHee
NpoOBoAUTL MO rpynnam.
Auuknuyeckue cecKkBUTEepneHbl —
bapHes3aHb! ABNAKTCH NPOU3BOAHLIMU
2,6,10-TpumeTunagonekada. B npupoge
HaWaeHbl dapHe3eH (KUBULbl XBOWHbLIX
cemenctea Pinaceae, MacNo Xmenq), He-
ponenon (LWMPOKO pacnpocTpaHeH),
¢apHe3on (aupHoe Macno Nunbl U NaH-
Abiia) U HeKOTOpLIe APYrve OKCUnpou-
3BOAHLIE 3TOr0 paaa (cxema 7.1.1).

Cxema 7.1.1
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M3 Artemisia santolinifolia

164



H3onpenoudst-11 Om ceckeumepnenoe 4o noaumepneHoe

165

Cxema 7.1.2

atcuMcoBas KMCNoTa

repmakpan

TN
OH COOH AN | X
H t

B-6ucaboner

e ¢p o,

ryMyneH

anemMon

annanemon

MoHouyMknuyeckue ceckBMTepne-
Hbl NpeacrasfeHbl HeCKONLKUMU rpynna-
MU, PasnnyanlWnMMUcs no pasMepy LukK-
na (cxema 7.1.2). 310 cOegUHEHUR G LIUK-
NnorekcaHosbiM GparMeHTOM — LUKNOo-
hapHe3aHbl, BucaboneHsl, aneMansbl; co-
equHeHun 1-usonponun-4,8-gumeTun-
UUKIOOEKAHOBOW CTPYKTYPLI — repmMakpa-
Hbl; CECKBUTEPNeHbl riYMynasosoro tuna
¢ 1,1,4,8-TeTpamMeTUNLUKIOYHAEKAHOBLIM
CKENneToMm.

Ha npumepe anemMaHOBbLIX CECKBUTEP-
MeHOB Mbl MOXEM NpocneauTsL pasaene-
HUE UX Ha NOArpynnsbl 8 3aBUCUMOCTHU OT
NPOCTPAHCTBEHHOr0 CTRPOEHUA MOMEKY:
y 9nemMaHa onegpuHOBLIE 3aMecTUTenu
HAXOAATCH B TPAHC-MONOXEHUU, €CNU Xe
3TWU 3aMeCTUTEeNU COCTasnaArdT UHUC-KOH-
GUrypaumnio — 10 3TO YXe cecksuTepne-
Hbl ANM3anNeMaHo80ro Tuna.

CoeguHeHuna repMmakpaHOB8OR rpynmnot
UHTEPECHbl TEM, YTO cPpenm nux gyHKLMO-
HanbHbIX MPOU3BOAHLIX HA MEepPBOe Mec-
TO BbIXOAAT MaKTOHbLlI. OHU MHOrOYUCTEH-
Hbl TaKXXe BO MHOMUX APYrux rpynnax cec-
KBUTEPNeHO8, 4TO U NOCMYXUNO NPU4Yn-
HOM Bblg@NEeHUA WX 8 OTAEMLHLIA Knacec
NPUPOAHLIX COedUHEHUN — CEeCKBUTEp-
neHoBble NaKTOHb! (cxema 7.1.3). 31U nak-
TOHLI 06pa3yTCH B3aUMOAEHACTBUEM
CMUPTOROW MOYNMLY, HAXOOALLENCH B LUK~
ne n KapBoKCUMNLHOW rPynnoil OKUCNeH-
HOrO a-U30MNpPOonNUNLHOro ¢parMeHTa,

GOpPMUPYS TakuM 06pa3oM y-nakTOHOBOE
KOnMbUO ¢ pa3seTsneHuneM. B kavyecTtse
passersBneHns BbiCcTynawT 06bIYHO Me-
TUNLHAA WU MEeTUNeHoBaq rpynna, noc-
negHss uHorga GyHKUMOHANU3UPYeTCs
00 3nOKCUAHOW, CNUPTOBOA UMW rNUKO-
neBon. CoyneHeHue yrnesonopoaHoro u
NaKTOHOBOrO UWUKNOB 0OLIYHO UMeeT
TRAHC-KOHPUIypaumo, HO UHOrga BeTpe-
4aKITCA CEeCKBUTEPNEeHOBbLIe NAaKTOHLI LuC-
KOHGpUrypauuu.

Tonbko B TeyeHun 1986 r. B8 nutepa-
Type onucaHsl 6onee 100 nakroHoB rep-
MakKpaHoBsoro tuna, u3snedyeHHolx U3 60
BUOOB PACTEHUN PA3NTUYHLIX CEMENCTB.

Buumknuyeckme cecKBUTEpneHbl —
camMasi MHOIrQ4ucneHHas rpynna TepneHoR
NO CTPYKTYPHLIM Tunam. Hanbonee pac-
NPOCTPAHEHHLIMU N3 HUX ABNAKTCA: Ka-
AWHAHLI, 3yaeCMaHbl, 3apeMopUnaHs.l
(4,4,0-6uumknogekaH); rsasHsl U kapoTa-
Hbl {5,3,0-6Uumknonexkan); Kapuogunassol
(7,2,0-6Mumknogekan); CnupoLmnKIM4ec-
KWne — BeTuBaHbl U WaMurpasbl (cxema
7.1.4). Takxke cneoyetr OTMETUTL CneLn-
pUyeckyo CTPYKTYpPY apoOMaTU4eckoro
AUMEPHOrQ CeckBuUTepneHa roccunona,
KOTOPLIA MOXHO paccMaTpuBaTh Kak npo-
U3BOAHOE KaguHeHa, Nofy4eHHOe pas-
ANYHBIMU peakuUaMU OKUCNEHUA noc-
nepHero (peruagpupoBaHus, OKUGCAUTENb-
HOr0 COYeTaHWs, rMAPOKCUNUPOBAHUS).
WUHTepecHbl cecksutepneHsl asyneHosoro
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Cxema 7.1.3
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LonavanuH C (@-CHs, s-CFH
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TUNA: 3T HEBEH30UAHLIE apOMaTUYECKNe
yrnesoaoponsp 06blvHO 06pa3yloTes U3
MHOTMX TEPMeHOB reasiHOBOro TUNa 8 YG-
NOBUAX rMAPOANCTUNSALIMU COOTBETCTBYHO-
wero auUPHOro Macna, Ho ectb Ciydau

©)

MAKTapaly.ex,
rony06oit { Ay qx=6101m)

MOXHO BbIAENUTL TaKXe rpynny cec-
KBUTEPNEHOB, CTPYKTYPAa KOTOPLIX ABNA-
eTcn Kak 6bl NPOCTOW NPOU3BOAHON He-
KOTOPbLIX MOHOTEPNEHOB, T.e. nepexon oT
M3BECTHOro MOHOTEpPneHa K CecKkBUTep-
MEHY COBEPLUAETCH A0CTATOYHO NPOCTLIM
HapawMBaHUeM yrnepogHoro ckeneta
eue oAHWUM M30NPEHOUAHLIM 3BEHOM.
3IT0 MOryT 66ITb NpPou3BoaHbIe 3-kape-
Ha, TUMONa, TyWaHa, MeHTaHa, KampeHa
(mada. 7.1.1).

Mepuvoaryeckun B pasnuyHbIX UCTOHHNU-
Kax B HebonbWKX konuyecTsax obHapy-
XWUBAKTCA TPU- U TeTpa-uyUKINYeckKue

ux 06pa3osaHnsa U B NPUPOAHLIX UCTOM-
HUKAX HenocpeacTBeHHO (nakrapasynen
Bblaened U3 cwenobHoro rpuba Lacrar-
ius deliciosus, nuHoepasyne { — U3 roproHu-
eBblx Kopannos Paramur.~ec chamaeleon)

©) o

ammacpalyaen,
$1uoaeTOBBI ( Aygy=673uM

ceckBuUTEpPneHsbl. HeKoTopLIE U3 HUX AB-
NANTCH onpenenswmnmMm 8 buonoruyec-
KOW aKTUBHOCTU 3KCTPAKTOB NeKapCTBEH-
HLIX PACTeHUN: OTMETUM Nenon, navyne-
BLIW CRAUPT, TPULUKNOBECTUBEH U T.A4.
(cxema 7.1.5). CTpykTypbl yriepoaHoro
cKenera TpULMKIUYECKUX cecksuTepne-
HOB BYKBanNLHO NopPaxatdT CBOMM pPa3Ho-
o6pasuvemM, HeNpeacKa3yeMoCTb), a no-
TOMY, CHOBa M CHOBA, HEBOMbLHO BO3HU-
kaeT sonpoc — anqa 4dero [lpupopga co-
3pana v co3paer seckb 3TOT MONeKynap-
HbIW apceHasn, a MOXHO cka3aTb — Mone-
KYNAPHLIA BaHK, a BO3MOXHO — KUTAWCKYHO
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Cxema 7.1.4

CHj Q

CHj,
CHj
o-KagWuHeH a-3ayaecmon GpeMOd)Vlﬂ OH
CHj;
' iy
H H
H3C

f-kapuodunneH

HaC
p-seruseH WAMUTPAaHGI
R,
CHO OH CHO OH
""" OO100
HO
OR,
T KynapeH roccunon

R? 3
CH,; R,=R,=H: clitocybulal B,
R,=H; R,=0H: clitocybulal C;

R.=H: clitocybulol A;

D 13 DD

Tabnumua 7.1.1.
CecKkBUTEepnNneHsl — NPOCThIE U NPOUIBOAHLIE MOHOTEPENEHOB.

HazBanue CTpykTypa UcTounuk

CeckBukapeH
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Ta6nuya 7.1.1 (npoaonxenue).

Haasanue CrpyxTypa UcTOouHMK
p-caHTanex %\/ﬁ/ Santalum album
i 0
anoknce w.-bucadone- Cexc-dpepoMoH xyka Ne-
Ha zara viridula

KypkydreHon U3 mopckux rydok Didiscus
flavus
HO

LinknokynapeHon U3 neveHouHnuka Marchan-
ta polymorpha
Cxema 7.1.5
OH
CHy
CH;
N
CH,
IMauyaeBblii cnupt TpuunknosecTnren
(3m3aen)
if ? HO Chg
\ H  CHOH -4
O ~ H
Moareden H3okomen ynkrarun D Keancoen
(modhephene) (Kelsoene)
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asbyky. Kctatu, nocnegHee cpaBHeHUe He
NMLWEeHO cMbIicna — MHOrooBpasui npea-
METOB U NerUcTBUA COOTBETCTBYET CTOMb-
KO X€ WepornugoB; Tak U B XWUBOW NpPU-
poae — OrpoOMHOEe KOMUYEecTBO coeauHe-
HWA COOTBETCTBYET MHOr006pa3ud npea-
cTaBuUTENEen XUBOro Mmpa, B3auMoaencT-
BUKD MeXAay HUMU U B3aUMOOENCTBUKD
BHYTPU HUX.

[Mone3Hble cBOWCTBA CECKBUTEPNEHOB
AOCTAaTOMHO pa3HOObpa3Hbl. HekoTopsie
13 HUX 06NanaT NPUATHLIM U YCTOWYU-
BLIM 3anaxoM, 4TO NO380A9EeT UCNONL30-
BaTb UX B napdtomepnu (nadynessl
cnupT, adupsl hapHelona, caHTanon) 8
KayecTse AYWUCTLIX KOMMOHEHT U UK-
caropos 3anaxa. JencTsytowmnm Haqyanom
barynbHuka S8NAETCA Neaon, KOTOPLIR
yrHeTaeT kawnesou pednekc. N'ymynen,
KapuopuneH n ux GyHKUMOHanbHble nNpo-
M3BOOHbLIE ABNAKOTCH OCHOBHLIMW KOMMO-
HEHTaMW Macna XMens, HeKOTOPbIX BUAOB
opexa. [10 MHOMMM AAaHHbLIM MEePCneKTUs-
HEIMWU B Ka4YecTBE NEeKapCTBEHHLIX fnpe-
flapartos ABNAOTCH CECKBUTEPMNEeHOB8bLIe
NaKkToHbl. CnekTp UX geicTeua aocTaToqHO

LWKWPOK: OHU 06nanatT BakTepruuuaHon,
GYyHMMUUAHOW, aHTUGUAAHTHON WU aT-
TPAKTAHTHOW aKTUBHOCTHLI); MPOABNAOT
CBOWCTBA PErynaropos pocTa pacTeHWN.
Ho ocobeHHO ApKO y 3TOr0 Knacca tep-
MEHOB BbiPAaXeHa LUTOTOKCUYEcKan ak-
TUBHOCTb. KaK Mpaswuno, y NakToHoOB8 C
9K30-MEeTUNEHOBLIM (pParMeHTOM B8 CO-
yeTaHUu ¢ 3NOKCUAHLIM UUKROM. JlakTo-
Hbl FBasHOBOrO TUNa ABNAWTCA npea-
LecTBeHHUKaMKU a3yfneHos, obecnedynsa-
OWnUx BUONOrMYecKytd akTUBHOCTL PO-
MaLKK anTe4YHOon, ThiCAYeNTUCTHUKA 0BLIK-
HOBEHHOro, HEKOTOPbLIX BUAOB MOMbIHW.
W3 nonblHW Arfemisia annua L. sblpened
NAaKTOH apTeMU3UHUH, 3D EKTUBHbIW 415
levyeHnn HeKOTOPbLIX BUAOB Mangpuu.

Hanbonee xapakTepHble npencra-
BUTENU CECKBUTEPNeHOoB, NMPosasna-
WKre Ty Uin UHY0 BUonorvyeckytd ak-
TUBHOCTL, NpuseaeHsl B maéa. 7.1.2.
YMECTHO OTMeTUTb, 4YTO B GPaBHEHWU C
MOHOTEPNEeHaMu1, CecKkBUTEpneHbl ae-
MOHCTPUPYIOT B0oNnee CyU ecTBEHHYIO
du3nonoruyeckyo v ¢dapmakonoru-
4YEeCKYH) 3HAYUMOCTb.

Ta6bnuua 7.1.2.

HekoTopsle 6uonoruieckm aKTUMBHble Ce€CKBMTEDPNEHLI.

Haasauue

CtpyxTypa

MCTOYHMK U CBOMUCTBA

Abcumcopad Kucnorta

CopepxuTca BO BCeX 4acTaAx
PacTeHW B KOHUESHTPauusax
o1 10°¢ po 10°° mr/n. UHrubn-
TOp POCTA pacTeHuii (aHTaro-
HWCT ayKCUHOB, rmG6epennu-
HOB, LWNTOKWHHWHOB), YCKOPS-
BT cOo3peBaHne pacreHun,
obecnevyuBaeT nepexop pac-
TEHUA B COCTORIHWMe MoKoAx,
lMpwcytcreyeT B kaptodene,
AMMOHAX, aBOKaA0, NUCTBLAX
pPO3bl, B Kanycrte, Gepese,
nnaraHe u ap.

COOH

ApTeMn3nHUH
(kuT. Qinghaosu)

-n||=

U3 Artemisia aunua L. (Com-
positae}. BoicokoaddekTueeH
MPOTUB HEKOTOPLIX BUAOB Ma-
napwK, PacteHue Wwypoko nue-
NONL3YETCA B KWTAWUCKOW Tpa-
ANUUOHHON MegnunHe,
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Tabnuua 7.1.2 (npogonxenme).

Ha3gauue

Crpykrypa

MCcTOYHMK M CROMCTBA

0

H3oHapgonepoxcna

N3 Nardostachys chineusis,
UCNONB3YEMOr0 B BOCTOYHOW
MeauLuMHe. AHTUMaNAapUHaga
aKTUBHOCTL NPoTuB Plasmodium
falciparum EC,_ =4,5x10°M

MppokcumeTunauun-
¢yneeeH (HMAF, Tak-
xe MGI-114) —

UnnyaomH S

AHTUOUOTHUYEeCKME cybCTaH-
unu U3 Basidiomycetes, N3 Cbe-
J0OHeIX rpubos Lampteromy-
ces japonicus. [TpesoCxogHas
npoTveoonyxonesas aKkTUB-
HocTe: unnygumH S Bonee ak-
TUBEH, HO Donee TOKCUYeH.
HMAF npoxoaut 1l ¢azy knn-
HUYECKUX UCMbITAHUN.

7.2. XuMunyeckne CEBOMCTRBA CeCKBMTepneHoRB

Ecnu npoaHanwu3auposats GTPYKTYP-
Hble GOPMYNblI CECKBUTEPNEHOB, Npuse-
AeHHbIX BblWe, TO MOXHO O0CTaTO4HO
0AHO3Ha4YHO nNpeackas3aTb Uensin pag wux
XUMUYECKUX NpespaweHuin 8 cooTeeT-
CTBUW CO CcBOWNCTBAMW (PYHKLMOHANBLHbIX
rpynn, y HUX umerwmxcsa. Bo-nepssix,
aTO cepua peakunn onegpuHOBLIX CBA-
3er: anekTpodwunbHoe ranoreHunposa-
Hue, rmaparauvs B NPUCYTCTBUU KUCNOT,
anokcuanposaHue Hagkucnotamu, paas-
NViYyHbIE peakuuv oKucneHus — OT cno-
co6a BarHepa, seaywiero k rnvkonam, 4o
MONHOrQ pacuwenneHnsa ABOWHbLIX CBA3en
00 COOTBETCTBYKIWMX KUCNOT U T.4. Tak-
XE€ Mbl MOXEM OMnucaTb PeakLmm CeCKBM-
TepPneHos, coaepXawmx rmapokcunscHole,
KETOHHbIE, anbaeruaHsbie u kapbokcune-
Hble rpynnsl, T.e. Npoueccul gervgpara-
UV, aTepugukaumy, oKMcneHna v T1.4.

fipocToTa 3TOrO NOAxoaa SABNAETCSH
KKYLLENCH, TaK KaK Takue peaxkuuv MOXHO

peanviosatb MpakTU4ecKku Bceraa, Ho
Janeko He Bceraa Mbl nony4viM npoaykr,
CTPOEHUE KOTOPOro coOoTBeTCTBYET npe-
BPALWEHNI UMEHHO 3TOW eAMHCTBEHHOMN
GyHkunKn. Apyrumu cnosamu, CTPYKTYP-
HOe B0oraTtcTso CECKBUTEPMNEHOB aenaer
X BECbMa NabunbHbIMW COSANHEHUAMM.
KoHdpopmMaunmoHHOE U KOHGUIYPaLUOH-
Hoe pa3HoobBpa3me ux Monekyn, covyerta-
HUE HECKONBLKUX (hYHKLMOHANBHBLIX Mynn —
BCE 3TO CNYXWUT NPEAnOCLINKON ana ao-
CTaTO4YHO CMIOXHbLIX U HEOAHO3HAYHbIX
npespaweHuin ceckBuTEPNeHoBLIX Co-
eMHEHNA.

Hanbonee uvHTepecHbt v MHOrorpat-
Hbl MPEeBpPaleHNsa CeCKBUTEPNeHOos,
BKIQYamwme 06pasnsaHve nPoOMeXyTou-
HblX COEOWHEHUIA N NepexoaHbIX COCToRA-
HUA KaF GOKATMOHHOro TUNA, NPOBOUMPY-
IOLWWX [ POTOTRPOMUKY U CKENEeTHLIE nepe-
FRYANY POBKU. PAaccMOTPUM HEKOTOpLIE
NMEPUMEDLI CeCKBUTEPNeHOBLIX peakuui
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Cxema 7.2.1
I
Al20s
—_—
N R =
o-rymyneH B-rymyneH

pasHoro tuna. Tak, a-rymyneH asngaetcs
HEeyCTOM4YMBBIM COEMHEHWEM WU NEerko
M30Mepu3yeTcs Ha OKUCU aniOMUHUA B
f-nzomep (cxema 7.2.1).

MpoTOoTPONUA UMEET MECTO U NpU ae-
rmapaTaumm ceckBUTEPNEHOBLIX CIIMPTOB:
M3 3nuaneMorna npu oTwenneHnun Bo-
Ob! (B 3aBUCMMOCTU OT UCMONML3YyeMOro
peareHTa) 06pas3yoTca M3OMEpPHbIE 3MNn-
anemeHbl (cxema 7.2.2).

YacTo npun gernapataumm ceckButTep-
NEHOBLIX CNWUPTOB B KUCHbIX YCAOBUAX
NPOUCXOAAT NeperpynnupoBKU Yriepod-
Horo ckeneta. Tak, repmakpa-1,6-amneH-
5-on npn obpaboTke MypaBbUHON KUC-
ROTON oBpasyeT NpoayKTsl TPAKCAHHY-
RAPHOW UMKNN3aunn (cxema 7.2.3).

HekoTopble peakuun germvapartauum
CECKBUTEPMNEHOBbLIX CAAUMPTOB CONPOBOX-
OA0TCA PacKkpuITUEM LUWKNOB, OCOBEHHO

Cxema 7.2.2

(+) anuanemon

(+) annannumeH

e-3NMNM3INNMeEH

Cxema 7.2.3

HCOOH

HO

KafvHonbl

l

KagWHeHb!
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Cxema 7.2.4
H® e
HO -H:0

ecnn UCX0HAana yrnepoaHasa cucrema cy-
LWECTBEHHO HanpsxeHa (cxema 7.2.4).
UHTepecHble npeppawieHns UMeroT
MECTO NPU TePMONMU3e ceckenTepne-
HOBLIX NAakTOHOB FBAasiHOBOWN CTPYKTYPHL.

umeet Habop GYHKUMOHANLHLIX rPpynn,
CNOCOBHLIX K SAMMUHUPOBAHUIO B KOMK-
yecTee, AOCTAaTOYHOM ANnA o6pasoBaHUg
MONHOCTbLIO HEHACHILWEHHON Moneky-
Nbl, TAKOA NPOLLECC OYEHb NErko peanu-

B Tom cny4ae, ecnu Tako cecksnTeprieH  3yeTtcs.
Cxema 7.2.5
/ OCOCH,
HO TH0
o CH, -CO,
-CH,COOH
MaTPHUHH o XamMaayJieH

B HEKOTOpLIX pacTeHnax CeMeincTea
Asteraceae (pod Achillea L, Artemisia L.,
Matriceae L.) copepxaTca reagHonnasb,
KOTOPLIE YXE NpU TeMnepaType KUnsuLLein
BOAbI, T.€. B NPOLIECCE KUNAYEHNUA UMK M-
poaucTuanaummK, nerxo otulennsanoT H,O,
CO, n CH,COOH, o6pasys apomMaTnieckunii

Yrneeonopos HeobulHHOA CTPYKTYpbl —
XxamasyneH (knacc asylieHbl), KOTopbIi
NMMEeeT MHTEHCUBHbLIA CUMHWUA LIBET U AB-
naercd OcHOBHOW BMonornyeckm axkTume-
HON KOMNOHEHTOW 3P UNPHLIX Macen,
3KCTPAKTOB M HACTOEB, MOAYYEHHbLIX U3
3TUX NUCTOYHUKOB (cxema 7.2.5).

7.3. AnTepneHnl U cecTeprepneHnl

AvTepnenst npeacrtasneHsl 3Ha4u-
TeNbHO B MEHbLUEeA cCTENEeHU B PaCTU-
TENbHOM MUPE, YEM CECKBUTEPRNEHLl, HO
BCE Xe 3T0 He 3k30Tudeckue coeuHe-
HUA, 2 KaK KOMAQHEHTbl CMON XBOWMHbLIX
pacTeHU OHW NPUCYTCTBYIOT MNOBCEe-
MECTHO WU B 3HAYUTEMbHLIX KOINYecTBax.
ACCOPTUMEHT 3TOro Knacca TepneHonaoe
3HAYUTENBHO pPaclMPUnCca B nocnegHee
BpemMa BGnarofaps MHTeHcUdbUkaumm uUc-
cnefoBaHMA XMMUYECKOro cocTaBa MOp-
CKMX OpraHU3MoB U MUKPOOPraHU3MOB.
He pacnuckiBad Mx NO CKEAETHLIM rpynnam,

B 06LueM 3aMeTUM, YTO aHann3 UX cTpyk-
TYP W, COOTBETCTBEHHO, KITACCUpNKaLNA
Takke HDeper B OCHOBY CTENeHb LIMKMIU-
3aUuMun yrnepogHoro ckenerta. TUnuyHole
chyYyan OUTEPNEHOBbLIX CTPYKTYP M Hau-
fonee apkne npencrtaBuUTenn aToro
Knacca AMTepneHonaoe fnpeacTaBReHb!
B maba. 7.3.1. Aunknnyeckne autepne-
Hbl O4€Hb HEMHOMOYMCAEHHBI, MOXHO
ckas3aT., npeacTasneHbl egUHUYHbIMMU
npenc aBUTENAMU — 3TO GUTOR N ero
npou3 .oaHble. N3 nocnegHnx MHTepeceH
anTepneHonn, AeAAWUACA CROXHbIM
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Tabnmua 7.3.1.
OCHOBHbLIE THMbI U HEKOTOPLIE NPEeACTABUTENU ANTEPIEHOB.

HaasaHue CTpyxrypa UcTouHMK M cBOMCTBA

PacnpocTpaHeH nosce-

duton /K/\/I\N,\/\/‘\/CHIOH MECTHO KaK KOMMOHEHT

xnopodpunnos.
W{\J\/\J\/\)\/\)\ N3 BOAAHOrO NanopTHUKA
Azolla nilotica.

BoiaeneH U3 COCHOBOU
CMONb!, CywecTByeT He-
CKONBKO N30MEPOB NO No-
NOXERNIQ ABOVHbLIX CBA3EN
M NX TMapoKcMnpon3soa-
Hbl€.

LembpeH (uembpaHo-
Bbi€)

NpeacTtasutens nabaaxo-
= COOH BbIX TepneHon, pacnpo-
H CTPAHEHHbIX CYLULECTREHHO
Aratosaa kucnora =CH2 wnpe, yem uembpauosnie,
(nabparonbie) 0CcoBeHHO B BUAE KUCNO-
POAHBIX MPON3BOAHBIX —
HOOC CHs CNUPTOBBLIX, KAPBOHUNE-
HbIX U KAPBOKCUNBHBIX.

DAc

Eunicillin N3 cpean3eMHOMOPCKUX

Kopannos Eunicella stricta.

o,
-,

QAc

Hapsaay ¢ N3oMepHbIMU K1
KMcnoTaMmn npeacrasnser
ABueTMHORaA KMCNOTA rpynny CMONAHbBIX KNCNOT,
(abneTtaHoBkIE) OCHOBHOM KOMMNOHEHT He-
netTy4en 4acitm xXuneuly

CH: COOH XBOWHbBIX — KaHNU(pONb.

ArnWMKOH HekOoTOpbIX MNW-

Unatatpuon KO3WAHBIX aHTUONOTUKOB.

Bolaener U3 pas3nuyHblX
Bunaos Tucca (Taxus spp.).

TakCUUMK (TAKCAaHbI)
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Ta6bnuua 7.3.1 (npogonxeHue).

HaaBaHue

Crpykrypa

MCcTOUYHMK M CBOMCTBA

Euphoreppinol

3 pacteruna cemeincrira
Euphorbiacea

adnpoM dUTOoNa M COOTBETCTBYIOLLEN
eMy kapOOHOBOW KMCMOThL.

MoHoUuUWKANYECKME ANTEPNEHbl B
HanbonblWENW CTEMNEHN NPeacTaRNEH
MakKpPoLMKANYEeCKUMN NPONU3BOLHbIMMN
uembpaHoBoro TMna c 14-t1 yrnepoa-
HbIM CKENETOM UMKRA.

Bruunknnyeckme avTepneHsl npen-
CTaB/IEHbl YrAEPOdHLIMA cUCTeMaMmn de-
kannHa — nabgaHamMn N gpumaHaMu, aB-
AAWMAMMCA OOHUMW U3 FNAaBHbLIX FPYNN
aToro tvna. TakxXe MHOrO4YMCNEeHHb
Brumknbl, obpaszoBaHHble M3 LeMOBpaHoOB
33 CYET AONOMHNTENRBHOr0 MOCTWKA BHYT-
pu atoro Bonblioro UMkKNa,

Tpuvunknnyeckne OUTEPNEHLl Yalle
0BHapyXMBaKITCA B XBOUHbLIX. U3 HX Han-
fonee MHTepecHb NpPov3BofdHble abne-
TaHa 1 TakcaHa. B nocnegHee BpemMa Hait-
AEHO HEMAJIO0 TPULIMKNNMYECKUX ONTepne-
HOB C KOHOEHCUPOBAHHLIMW LMKNAMMN
Pa3finMyHOro pasMepa v B PasnnyHblx Co-
YeTaHuax — UMaTaHOBLIE COEOMHEHN],
HanpuMep.

Jaxe npu 6bernom 3HaKOMCTBE C xM-
MWYECKNM CTPOEHMEM JNTEpPneHOoB Mio-
6O rpynnel MOXHO MNOHATb, YTO MUX XW-
MWYECKNE BO3MOXHOCTH, NMOPOXAEHHbLIE
MHOroobpasveM yrnepoaHblx CKeneTos 1
HACBILEHHOCTN UXx paszHooBpasHbiMK

Tabnuua 7.3.2.

HexoTopble 6MONOrUYeckn akKTUBHbIE AUTEpPrEeHbl.

Ha3BaHue

Crpykrypa

McTOYHMK U CBOMCTBA

Takcon

MowHoe npoTnroonyxo-
nesoe cpencTro, Npoxo-
AWUT KNMHUYECKKUE UCNbITA-
HUS, Hapaay C cepuen
POACTBEHHbLIX MPUPOAHLIX
CO€ANHEHNA U UX CUHTE-
TUYECKUX NMPOUIBOAHLIX.
Conepxartca B pacTeHusax
Taxus baccata, T. brevifolia,
T. chinensis, T. cuspidata,
T. wallichiana, Austrotaxus
spicata.

Gopbon

U3 macna ceman Crofon
tiglium L., Euphorbiaceae.
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Ta6nuua 7.3.2 (npogonxexHue).

HaasaHnue

CTpykTypa

UcTouHuk u cBONCTBA

MHrexHon

U3 Euphorbia ingens, AHTK-
BUY akTMBRHOCTb, aKTUBU-
pyeT NPOoTenH KuHasy C.

3PuUpbl apoOMaTUYHECKNX
amMuHokucnot ¢popbona u
WMHreHoNa — MOLWHbIE Ty-
MOP-NPOMOTUpPYIOLLME
areHTol, TOraa Kak B CBO-
60aHOM BMAE QHA Takora
OENCTBRUA HE OKa3bIBAIOT.

3puBauynk C

N3 Basmgnomuuet Herici-
um erinaceum, BMECTE C
apuHaumHammn A, B n P,
MOLLHbBIE CTUMYNATOPLI aK-
TUBHOCTU CUHTE3-akTO-
pPOB pPOCTa HEPBHbLIX KNne-
TOK; aroHuctel K-onnoa-
HbIX peuenTopoB.

rm66epennosas
KMCNoTa

PacTUTenbHbIA TOPMOH.
BelgeneH 13 NpoaykKTos
XN3HEAEATEeNbHOCTU pPK-
608 — Gibberella fujikuroi,
Fusarium monit. Yeunueaer
POCT PACTEHUA, OCOBEHHO
cesHues.

GYHKUMOHANBHBEIMW IPYNNaMU, O4eHb Be-
vk, Nprnyem MHOrve XxmMn4yeckue CBon-
CTBa ANTEepneHoWa0B Mbl MOXEM WU Npea-
CKasaTb, UcXoAd W3 oOLLUX NONOXEHWA
OPraHU4YeCcKOn XMW, aHATTNINUPYA X XN-
MUYeckue CcTpykTypoel. HO, Kak 3To Bcer-
fa iMeeT MecTO B NPUPOAHON XUMUU,
eCTb CBOWCTBA, 0OA3aHHBIE COYETaHMUIO
DYHKLMA W CTPYKTYPbI YrnepogHoro cke-
neta. Kak npasunno, 3aTo neperpynnwupo-
BOYHbIE NPOLECCHl, cNeacTBUEM KOTOPLIX
ABAAKOTCA B3aUMONepexoas 0aHMUX cTPYK-
TYPHBIX TUNOB AnTEepneHOB B Apyrue. Oco-
OEHHO K 3TOMY CKNOHHbI AnTepreHbl, co-
aepxative yrnepoaHele UKiel 6onbLioro
paamepa: uembpaHoewle, BUOcaHOBLIE W
0p. HeHaculUeHHBIe Lkl Bonbloro pas-
MEpP3, BBWLY CBOEN KOHMOPMALWOHHOW No-
OBYDKHOCTW, NPwv HWLMWPOBaHWK, (0BbIMHO
KaTannTuyeckoM) anexTpodwunsHOro

LEeHTpa, UMEIOT TeHAeHUWIO K obpa3oBa-
HWUIO HOBBIX 3HO0-LMKNUYecKuX yriepoa-
YrnepoaHeIX CBSIZEN, B pe3yneTaTe yero
Mofekyna yBenW4ynBaeT CBOK CTEefleHb
LWKNUYHOCT: MOHOUMKNUYeckue autep-
neHsl NpeodbpasyloTca B Buunknnyeckune,
BULMKINYECKUE — B TPULWKAVNYECKNE U
T.0. IHTepecHOo, 4TO Takue npouecchl
OCYULEeCTBNAIOTCA Nerko Kak in vive, Tak v
in vitro (cxema 7.3.1).

Hepeaxw B rpynne auTepneHos coeam-
HEHUS1 U C TeTpaUWKIWYECKUM Yyriepoa-
HbIM CKeNeToM: Hanpumep, aydopeTun-
HOJT cOAEPXUT YHWUKANBbHYIO 5-7-6-3 KOH-
AEHCUPOBAHHYIO LIMKNUYECKYIO cUCTeMy.

Buonornyeckana akTWUBHOCTe AUTeEp-
NEHOB SIPKO BhipaxeHa: coegnHeHwud
ATOW rPynnel TEPNEHOWAOE O4EHL YacTo
NPOABAAT LNTOTOKCUYECKYK) aKTUB-
HOCTb, Npu4eM cTonNk 3QDEKTVUBHYIO, 4TO
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Cxema 7.3.1

OH

--n||l< el

Ilembpanonn

Henynarenon C

H‘

w ]
S8

H,0
—

#eo-llenynatenon A

PAA U3 HUX NPOXOmsAT KAMHUYEeckue nc-
NblTaHUA; pa3BMBaloTcs padaTel NO WX
XMMHUyeckon Mogndukaumm ans focTu-
XEHUA elle Ny4yllnx nokasarenei — B
nepeyw’ o4epenb, BCe Bblllecka3aHHoe
QTHOCMKTCS K NPON3BOSHLIM TakcaHa (Tak-
cougam). Ho ecnum takcon — 3To NOoTeH-
uMansHo& NPoTUBOONYXoneBoe Nekapcr-
BO, TO gMTepneHoung dopbaon, aTo anTep-
neHomp, NpoBoLMPYIOULINA aBpazoBaHne
3noka4yecTBeHHbIXx 0bpasoBaHnin. Hekoro-
prle gurepeneHoupel 0bnanaldT pocTo-
perynmpytolmm geicTeneM B pacteHusx,
APOABRAT aHTUDUBAHTHYIO U aHTUDYH-
MMUMOHYIO akTUBHOCTL U Ap. (maba. 7.3.2).

CecTepneHomabt — camas Manoymc-
NEeHHagq rpynna repneHouMaos nocne re-
MUTEPNEHOoB, HO U CaMas Manofas {nep-
Bole 0630ps6l U acHOBHOW BaHk nybnnka-
UM Ha 3Ty TEeMY NPUXOAMTCA Ha nocnes-
Hee pecatunetne XX Beka). Ecnn eule
HelaBHO ObiN M3BECTHL! TONLKO OTAENL-
Hbl@ UX NPeACcTaBUTENnn, To B NnocnegHue
rofbl, Bnaronapa ycoeepLeHCTBOBaHUIO
MEeTON0B MCCRefoBaHUa NPUPOAHLIX

coeaAnHeHUA, NO3BONABUINX AeTekTUPo-
BaTh BelleCTeRa B OYE€Hb MankiX Konuye-
CTBax M pacwmpeHmnio oBRacTU NOMUCKOB
NPMPORHLIX cyBcTaHuMi (B NepBYO ove-
penk, BonornMyeckn akTUBHLIX) B cdepy
MOPCKMUX OPraHM3MoB U MUKPOOPraHn3-
MOB, 3TOT BUA TEPNEHONA0B onpegennn-
Cst cCAaMOCTOSITENBHOW NONHORBECHOW rpyn-
no ¢ obo3Hauymewencs xknaccuduka-
uMen. 3ta knaccndukaums nocTpoeHa na
TOMY X€ NPUHUKUNY, 4TO U B pPYyrux rep-
NEHOBbLIX rPynnax — no Xapakrepy Luk-
nnM3auun yrnepogHora ckenera.
Maopckune opraHnamsl (ocobeHHo ry6-
KWU) SBEAAKTCA OCHOBHBIMWU MCTOYHUKAMM
ALMKNIUYECKUX cCecTepTepneHonnos, Tep-
MWHaNbHbLIE U30NPEHOBLIE 3BEHBA KOTO-
puiX 0BBLIYHO HAXOAATCHA B NAKTOHHOMA M
(unn) dypaHosont dpopmax. MoHoumknmn-
yeckmne n Buunknmyeckne cecreprepne-
Hbl, Takxe Yaule U3enekaemMee U3 npo-
OYKTOB MOpPS, HecyT 0Bbi4HO LMKRorek-
caHoeble GpparMeHTbl U kapboKCUNbHYIO
rpynny. To Xe camoe B 3Ha4YUTEeNLHON CTe-
NeHn Kacaercd Tpu- U TeTpauuKnnyeckmx
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Ta6bnwnua 7.3.3.
TunuyHbie NnpeaACTaBUTENN CECTEPTEPNEHOB.

HaasaHnue CTpykrypa UcTouHuk n cBOMCTBA

M3 ascTtpanuinckoin rybkm
TeTpoHORaA KUCNOTA Buga Psammocinia, obna-
JaeT aHTUMUKPOBHOW ak-

o  TUBHOCTbIO

HO
Q U3 rybok Hyrtios erecta,
Manoanua (Manoali- HO o MPOTMBOBOCTANUTENLHDIA
de) areHT, uHrnbutop gpocgo-

nnasbl Az.

COH

Fnaenaa 6unoakTMBHAA
PaynoBan kMcnorta KOMNOHEeHTa HOBO3eNaHAa-
CKOro pactenwa Raoulia
australis (Asteraceae).

13 ry6ok Dysidea cinerea B
KpackoM MoOpe, uuTOTOK-
CUYHbLI K HECKONbKUM nNW-
HUAM pPaKOBLIX KNETOK 4e-
noseka.

Bunnocecnex A

U3 kapubckon rybkn Ca-
cospongia lintetformis. UHrn-
BUTOR NpoTenHKMHa3bl C.

CnoHrunaronng A

Uz rpubosr Polyangium cel-
lulosum. AKTMBER NpOTUB
Trichophyton mentagrophytes.

Odunobonmu X
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Ta6nuuya 7.3.3 (npoaonxenne).

Haamrauwe

CTpyxrypa

MCTOYHUK U CROUCTRA

O-pesauetun-oypo-
ckanapon

M3 QOkuHaeckoi rybku
poaa Hyrtios Ysennduea-
eT cuHTe3 dakTopa pocrta
HEPBHbIX KNETOK U MOXET
obecneunTte Nnogxon K ne-
YEHWUIO TAKUX HEPBHbBIX HA-
pyweHuin, kak 6one3xb
Anbureimepa

TepneHonaoB 3Toro Tuna. OTKNOHEHMEM
OT 3TOW 3aKOHOMEPHOCTW ABNAKOTCA
0bnobonnHLl, NPoayLMpPYEMbIE NCKNKO)-
4UTENLHO rprdaMn 1 HekoTopble apyruve
BnM3kne No CTPyKType CecrtepTepneHon-
Oul. Cpenn TetTpaumkiImyecknx ceckBmTep-
NeHOMA0B AOMUHUPYT GOPMel ckanapa-
HOBOrQ TUNA C CUCTEMONA YeThipex KO-
[EHCMPOBAHHBIX LIMKNOrexcaHoB No TNy
nepringpobeH3odeHaHTpera (maba. 7.3.3).

M3 Tex paHHbLIX, KOTOPble Hakonu-
NNCb K HACTOSILLLEMY BPEMEHM O CecTep-
TepneHax, BUAHO, 4YTO ANA MOPCKUX Op-
raHWN3MOB XapaxTepHo obpa3zoBaHue
AUMKNNYECKNX U LNKNOreKCaHOBLIX Yr-
NepoaHLIX CKENeToB, Toraa xaxk rpudnl
N PacTeHNs NPOAYLUMPYHT LUMKANYECKUE
CUCTEMBI C dparMeHTamn oT UKMKNoby-
TAHOBOro A0 UMKNONEHTAOEeKaHOBOro B
Pa3nNMyHbIX COYeTaHnax.

7.4. TputepneHouabl U cTEpouabl

TpuTepneHonasl OTNMYAKTCH OT BCEX
npeabigyLLMX rpynn M3onpeHonaoB, BO-
NEePBbiX — MEHLLWNM pPasHoobBpasnem
CTPYKTYPHbLIX TMNOB, BO-BTOPLIX — BONb-
LLIMM pacnpoCcTpaHeHneM B pasHoobpas-
HblX OPraHn3Max: NX HAXOOAT B PacTeHu-
AX, B MUKPOOPraHnamax, B XWUBOTHLIX,
B MOPCKMX OpraHMaMax v B OpraHnyeckmx
reonornyecknx cpepax (HedThb, 0OCaHOHHLIE
nopoas) Crneaywoutas 0coBeHHOCTL 3THX
COeMHEHNIA — HEKOTOPbLIE TPUTEPNEHON LI
nperepnesa0T ferpafauni yrnepoaHoro
ckeneTta, NPMYeM MHOrga BeECbMa CYLLECT-
BeHHy — oT C,, no C,,. 31 gerpagmpo-
BaHHblE TPUTEPMNEHb 0BPA3YIOT rpynny co-
eMHEHNI cneundUYECKONA U O4EHb BAX-
HOM HU3INONOrMHEecKoW axTUMBHOCTW Nof
0BLWMM Ha3BaHMEM CTeponasl, KOTOPbIe
XapakTepPHbl, B OCHOBHOM, ANA BbICLUNX
XWBOTHBIX M YENOBEeKa, B TOM 4Mcne,

B CBA3K C BbiluecKa3aHHbiM, ByneT
ynobHee Ha4YaTh onncaHMe 3TOW rpynnol
M30NPEHONO0B CO CTPYKTYPHOro aHann-
3a B cBeTe nx BrnocuHresza. A knaccnomn-
KaUMK coefMHEHUI NPOBECTW cornac-
HO NPUPOOHLIM NCTOYHMKAM, 34 MMEHHO:

pacTuUTentHble TPUTEPNEHOWAL!, CTeponasl,
TpUTEPNEHOMAH MOPCKMX OPraHn3MoB,
ronaHonakbl.

CKkBaneH — eMHCTBEHHbIM aLyKAnYec-
KW TPUTEPNEH, OH Xe 0CHOBONONAaratLLMiA
TPUTEPNEH BCEro Knacca TpnTepneHona0B.
3TOT N30NpeHon HaAOeH BO MHOIMMX pac-
TEHWAX, MUKPOOPraHN3Max, XMBOTHBIX
(B TOM 4ncne, Mopcknx). Obpasyercs oH
BO BCEX TEX OPraHM3mMax, rae NpUCyTcTBY-
0T TPTEpneHonasl BOOOLLE, Tak kaK NOC-
nepnHWe 0Bpas3yOTCs M3 HETO NO OAHON 06-
e CXeMeE, B OCHOBE KOTOPROW nexmT Npo-
LEeCcC 3NOKCUOMPOBAHNA TEPMWUHANLHOW
onedVHOBOW CBA3M CKBANEHA, C NOCNeay0-
LLEWN CMHXPOHHONA MHOMOLIEHTPOBOW LIMKAN-
3alLnen ckBaneH-oxcuaa B YCNOBUAX XUC-
NnOTHOrO karanmaa. Pe3ayneTaToM 3TOro
npouecca aBNANTCH NONMUMKNNYECKNE
KOHAEHCHPOBAHHBLIE CUCTEMBI C LIMKNOreK-
CaHOBbIMW parMeHTaMmn, Kak OCHOBHbI-
MW — TONBLKO M3pPenxa 3To BMuMknnyec-
KMe UM TPUUMKNMYECKUEe YyrnepoaHbie
cKkenetul, TETPaA- N NEeHTa-UMKNUYECcKUe
CUCTEMBl COCTABAAIT OCHOBY OONbLLINH-
CTBa TPUTepneHoWaoB (cxema 7.4.1).



Haonperoudw-11. Om cecxgumepnenog 0o Hoaumepnenos

179

Cxema 7.4.1

HO
UuknoapteHon HO

/

OH

HO
MppokcuronaHon

~ o

(c]D)
00

NarocTtepon

. o

HO
MMapoKCUTETParUMaHo/

ABNXylLeA CMNORA 3TOr0 MHOMOLEHT-
POBOr0 NpoLecca ABNAETCA NErkocTb KUC-
NOTHO-KatannanpyeMoro packpbiTus
3NOKCUAHOMO UMKNa Y 3neKTPopnibHOro
npucoeamHeHna KapbkaTMOHHOrQ LeHT-
pa no ABOWHOW yrnepoa-yrnepoaHon ces-
3U — NOcCNeaHNiA NpoLecc ABNAEeTCA Hau-
bonee LEHHbLIM, TaKk Kak B pe3ynbTarte
Kax0ro akta npucoeanHeHns obpasyer-
ca KapBoumkn M HoBbIA KapBkaTUOHHbLIA
ueHTp. B HacToAwmMx peakumsax Kpome
reHeprpoBaHMA akTUBHbIX YacTuL, WUHW-
LUMPYIOLLIMX Hayano peakumin, depmeH-
Th! NPOBOAAT “yknagky" CKBaleHOBOW
Lenouykn B KoHdapmaumn, Braronpuar-
CTBYIOUWIME CEepUKM nocnefoBarefbHblX
LMKNM3aLNA.

Ha cxeme NpuveefeHbl NpUHUMNMAanG-
Hbl€ TUMbl NONNLMKANYECKNX CTRYKTYP,
obpasyouimxcd B pesdynerare umknuisa-
UMM ckeanena. M3eecTHbl cnyyan obpa-
30BaHNA TPUTEPNEHOWO0E, COASPXKALLNX
CEMUYNEHHbIE UMKNTMYECKne dparMenThl
NN MEHbLIEE KONMYECTBO KOHAEHCHPO-
BaHHbIX LMKNOB B cCTEMeE, ABAAIOWINXCH

cneacTBMEM BTOPUYHLIX MeTabonnyeckunx
NPOLECCOB: M30MepKn3aLnn, paclienne-
HUA 9HO0-LMKAMYECKNX CBA3Eer, perpa-
aauum.

PacTurenbHble TpuTepneHbnt, No-
BCEMECTHO BCTPEYAIOULIMECA B pa3NnYHbIX
pacTeHnax, obblYHO HakannMeakTCH B
nocnegHux B BUAE 3PUPOB PaA3ANYHbIX
KWCROT Mn1 B BUOE rMuko3naoe. B noc-
negHeM cnyyae oHW aBpasyioT Tak Hadbi-
BaeMble CTEPONOHbIE CANOHUHKLI, a TPW-
TepneHbl, y4yacTeyouwme 8 aTux obpaso-
BaHWAX, BblAERAKOT B rpynny canoreHu-
HOB, OCHOBHbIE CTPYKTYPHbIE TUMbl KOTO-
PbiX NPYBENEHbl Ha cxeme 7.4.2.

Camaoe Bonbluoe KONM4ecTeo TpUTEp-
NEHOBLIX CArNoreHMHOB NpPpUXOAUTCHA Ha
TN oneoHeHa — Bbonee 50%. [locTaTou-
HO YacTo BCTpeyaeTcs CanoHWHb MaHec-
TAaHOBOW 1 JaMMapaHOBOW CTPYKTYpbI.

CoQoTBETCTBYIOUWME CANOHMHbI OHU
06pasytoT O-rAMko3naHON CBA3LIO CBOEe-
ra cnmprtoearo ruapokcuna npu C, ¢ ca-
MbIM1 Pa3NnyHbIMK yrneeoLamm, MoHo-
caxapugaMn 1M oanrocaxapuvgamum: npu
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Cxema 7.4.2

ursane-

2” xm

holostane-

lanostane-

‘l
“

taraxastane-

dammarane-

cucurbitane-type

HaNU4YuM OpPYrux r’MapoKCUbHLIX FPynf
(B TOM uncne, kapBokcunbHLIX) BO3MOX-
HO FMKO3UNMPOBaAHWUE TPUTEPNEHoMAA
M C UX y4acTUeM.

(Mnko3uast TPUTEPNEeHoUaos, T.e, ca-
MOHUHEI, SBASIIOTCA NOBEePXHOCTHO-AKTUB-
HeIMW BEWLECTBAMMW, 0BpaA3YIOT YCTONUM-
BYIO MbIbHYIO neHy, obnrapaloT remMo-
NNTUYECKUM AencTBUEM, A00BUTH AN4

XWBOTHLIX Ablllawmx xabpamu. MHorve
TPUTEPNEHOBbLIE IMMNKO3UObl ABAATCA
aKTUBHBIMW KOMMOHEHTAMW NexapcT-
BEHHbIX PACTEHUIA BOCTOYHOWU MeanLU-
Hbl, 08ecnedyvBas UM NPOTUBOBOCNANU-
TeNbHbI 3dPeKT, UUTOTOKCUYECKOE
peicteve U ap. Hexkotopsle TUNUYHBIE
TpUTEPNEeHOBLIe CAanOHWUHBI NPUBEAEHDI
Ha cxeme 7.4.3.

Cxema 7.4.3
{2«-1 ara(f)
R,=-1 ara
saponin 2 B 1glc-4HSO,
(Z1ziphus joazeiro) R ,=H
R,=H
saponin D 212;1 glc 2«1 rca
. . )
(Hovenia dulcis) R.=~1 rha
R,=—1 xyl 2«1 glc
astragaloside R,=H
R,=H
R,==1 xyl 2,3-diacetyl
astragaloside | R,=-1glc
R,=H
R,.=—1 xyl
astragaloside Vil R,=-1 glc
R,=-1 glc
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Cxema 7.4.3 (npogonxexv

e)

R

R2

JOH
(Ornithogalum 1H  P-methoxybenzoyl (OSW-1)
" 0 saundersiae) 2H 3,4-dimethoxybenzowi
: A% npotusoony- 3 H (E)-cinnamoyl
v 9) XONEeBbIN 4 Glc P-methoxybenzoyl
RO ng OH 5 Glc (E)-cinnamoyl
OR;
OR
HOOG{& | GOOH
"% 9
oore HOOC_O @
Y OH
OH
1:R,=S, (R=H), R,=Glc HOOC {2, ,_ COoOH
2:R.=S| (R=Me), R,=Glc 5 0
3: R'=S. (R=H), R,=Glc ¥,
4:R.=S. (R=Glc), R,=Glc HOOC._ O OR
5: R,=GluA, R =GCGlc 4"

AXVpaHTO3uabl U3 KOPHEW Achyranthes fanrier (NPOTUBOBOCNANUTENbHbLIN)

B pactutensHOM Mupe TpuUTeprieHsb!
npeacTaBneHst U B cBOBOgHON dOopMe,
T.e. He B KayecTBe arnmMKkOoHOB CanoHu-
HOBbIX rAMKo3unaoB. CTPYKTYPHOe pas-
HooBpa3ve Mx HeCKONbKO Bhille, YeM Y
canoreHWHOB, N B UX Cpefe BblAensioT
HECKONbKO TUMUYHLIX FPYNM, Takux Kak
sumacmepoudst, NN KOTOPbIX Xapakrep-
Hbl Hanu4ive nNakTOHHOro, Henpefenb-
HOFQ WAW 3NOKCUAWPOBAHHOrQ, <par-
MeHTa nNpu uvkne D v OTCyTCTBUE KUC-
NOPOAHON DYHKUUKU {(CNUPTOBOA UK

nn4yeCKUe

B nocrartod

TvnuyHbie NpeaACTABUTENN HEKOTO

kapboHunbHOM) y atoma C? uukna A; xu-
HOHMemudnbte mpumepnenbt — nNeHTaALNK-

TPUTepPnesoUabl C BblCOKOWU

CTeneHbid HeHacCbILWEHHOCTU LUKNOB Au

HO 3NeKTPOMPUNLHOrQ xapakTe-

pa; aumonoudst, OTNUHAIOLLMNECS BbICOKON
BbICOKOW CTerneHbi0 BTOPUYHbIX MeTabonu-
Yyeckux nNpeobBpazoBaHuid ¢ noTepent He-
CKONbKUX YrNepoaHblXx aTOMOB, Pa3pbiBOM
9HOO-UMKNUYECKUX CBSI3eN U CyLLeCTBeH-
HbIM OKCUreHUPOBaAHWEM MONeKyn (Bcerga
APUCYTCTBYEeT bYPaHOBLIN pparMeHT).

Ta6bnuua 7.4.1.
pLIX rpynn TpurepneHonaos.

Ha3esauue Crpykrypa UcTounmk n cRONCTBA
CHo0H
M3 nBauKkcKoro nekapcTt-
Buracrepouas O ~0 BEHHOro pacTenua Witha-
0 nia somnifera, NPoTUBOBAK-
BuTtadepun A TepuanbHad akTUBHOCTD,
0

OH
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Ta6nauua 7.4.1 (npoaonxenune).
HaapaHue Crpykrypa McTOo4YHMK ¥ crOMCTBA
= COOH
XvHOHMeTHAHbIe Celastrus paniculatus. Trip-
TPUTEpPNneHonabt terygium wilfordii. ihcekTu -
umn,.
UenacTtpon
NumoHounabt .
P 13 kKoxXypbl uuTpycoe ¢ Cit-
ObakyHOH rus unshiu).

Tpwxunvd H

U3 Melia toosendan. Uuto-
TOKCU4EH NO OTHOLUEHUIO K
knetxkam KB.

COCH(CHa)

MpeacrasnedHole B maba. 7.4.1 Tpu-
TEPNeHoOUALl OTNUYaIKTCa A0CTATOYHO
BbICOKOW CTENEHbI0 dyHKUMOHANM3auuu
ANEKTPODUALHOMO xapakrepa: Henpe-
OENbHbIE NAKTOHHbIE LUKWUKNbI, HENPeaenb-
Hble CONPAXEHHLIE KETOHbLI, ANOKCUAHbIS
rpynnsl, annnneHblE cNVPTOBbIE dpar-
MEHThI — BCE 3TV DYHKUMU XMMUUECKM
aKTUBHbI FI0 OTHOLLEHUIO K HyKneodhunam,
copgepXawumMm cynbdUOHbIE TPpYynnsl,
DYHKUUN IEPBUYHOINO Y BTOPUYHOMO amMu-
Ha, NPOKapbaHMOHHbIE LEeHTPLI, T.8. Ha-
cTofUME TPUTEPREHKL! MOMYyT B3aUMOOEN-
cTBOBaTb ¢ BOKOBLIMK dyHKUUAMK Ben-
KOBbIX MONEKYN, HYKNEMHOBLIMU QCHOBA-
HuaMu AHK n PHK, Mmuornmun kodepmeH-
TamMmu. MNoaToOMy HE aBNSeTCs chayqau-
HOCTbIO OBHapyxesue cpeau Hux 6uo-
NOMUYECKU aKTUBHbIX cyBcTaHUUA camo-
ro pa3nu4HoOro tTuna (asTudenaHTHas,

NPOTUBOBOCHANUTENBHAS, aHTUBUPYCHAS,
UMMYHHO-PErYNUPYIOWas, LMTOTOKCUYE-
cas uT.0.) u usTeHcudukaums ucecneao-
BaxHMiA B aTOW obnactu no nyTy xumMu4ec-
KOW MoguduKaummnm nepcnekTUBHbIX cO-
eAVHEHWIA ¢ UCNONL30BaHWEM noaxoaa
CTRYKTYPA-aKTUBHOCTb.

fonaHouMAanl — neHTauuknm4eckue
TPUTEPneHbl, NpuBnekwue Kk cebe BHU-
Manue cosceMm HepapHo. CoeguHeHus
ronada, APoUCXoasilLLME TakKXe U3 CKBa-
neda, Kak U crepadbl, Bnepsbie 6Gwinu
BblAENEHEI U3 CMONkl “gammapa” (rpyn-
na NpUPOAHLIX CMON, NPOAYUUPYEMBIX
nepesesamn cemeidctea Dipterocarpace-
ae, npouspacTtawouwmx 8 Manansaum n Nu-
AOHE3un), B BUOE rmapokcukapboruns-
HblIX NPOun3BoguHbliX (1955 ropa).

Bckope paznudHblie Npou3Bogsbie ro-
nada beinu HangeHo! B PacTeHusX (B TOM



H3onpenoudoi-11 Om ceckeumepneHog 0o norumepnenos 183

Cxema 7.4.4

Monan (Hopane)

(MapokKcuronasoH

reoronanouab: R=H, Me, Et, i-Pr, n-CH |

Buoronasouasl: R=—C(CH,)=CH,, C(CH,},OH

RI
CHa (R'=oT CH, mo CH,,)

R'=-CH,~CH-CH-CH-CH,OH,
OH OH OH
—CHy-CH-CH-CH-CHoNH,
OH OH OH
—CHy-CH-CH-CH-CHX (OR, NH)
OH OH OH

NH>»
N
(< N
o NN
"OH

U3 Gaktepuin Nitrosomonas europaea

3nokCcu-Hop-oneaHaH u3 Cbipol HedTH
CeBepHoi AMEpUMKHU

yncne, B BbICLUWMX paCTeHUaAX), B nuilan-
HWKax U NanopoTHMKax. Ity “durtorona-
HOWAbl" BbINKM peakMn M HEMHOIMo4YUC-
NEHHbIMW,

Bonblioe ynueneHve But3Bann pesyb-
TaTbl, NONy4YeHHBIE NPW WUCCNEA0BAHUU
0CafO4HbIX OpraHW4ecKUx BellecTB: B
CbiPOW HEMDTU N B HEKOTOPLIX 0CaA04YHbIX
nopogax Beinv NAgHTUGULMPOBAHLI NPO-
M3BOAHbIE ronaHa B 60nbLIOM pPasHOO6-
pa3uvu (Bonee 200 CTPYKTYPHLIX TUNOB) U
B BONbLLIOM KONW4YEecTBE — nocneaHee

BbiN0 ougHEeH0 BenMYMHOW nopsaaxka 1012
TOHH, Y4MUTbIBAs OrPOMHOE KONUYECTBO
0Caf04HbIX OPraHU4ecKUX Nnopoa B 3eM-
HOW KOpe, C coaepXaHnem B HUX ronaso-
naos okono 0,1%. MNpv atom 6bINO ycTa-
HOBNEHO, 4TO ronaHouabl CoAepPXarcsa BO
BCEX BMAaX OpPraHuMYeckux ocagkos: byab
TO NOA3EMHbLIE UM MOPCKUE OTNOXEHWNS.
Mocneaywoiume nccnenoBaHus B 3TOW 0bB-
nacTu nNpUPOAHLIX COEAWMHEHWNIA noka-
3anu, 4To “6BuoronaHovawl” Takxe MHO-
rO4MCNeHHsl M pasdHoobpassbl U UrpaioT
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Cxema 7.4.5

HO

R

B pasanuuHbix MOPCKUX OpraHu3max

LIMTOTOKCUYECKUE CTEPOTBL M3 MSRMKNX
KOpannoe Gersemia fruticosa.

HO

Kanukodepon D Bblgenex N3 roprosvMeBbIx
kopannoB poaa Muricella, BLICOXO aKTUBEH
npotue Bupyca Herpes simplex.

CYUWECTBEHHYIO PONb B Xu3HeaesTenb-
HOCTH HekoTopbix BakTepwi, aBngscb
COCTaBHOW 4acThio nMNUA0B nx Membpat,
BLINOAHAR Ty Xe (YHKUMIO, 4TO U Xonec-
Tepon 8 MemBpaHax BbICLLWX OPraHU3MOB.
Cnektp “6buoronaHongos” 1 “reorona-
HOMOOBR" NO KONW4YECTBY aTOMOB yrnepo-
ba B Monekyne 06biuHO HaxoauTca B 06-
nactu C,,-C,., HO nMeKTCH npeacrasuv-
Tenu ¢ cogepxaHuem yrnepoga C,, n C,.
Cnepylouwmn NHTEpecHbln dakTt 13l
"cTopuM ronaHouwooB” — 3TO CTPYK-
TypHOe poacteo “6uoronadongos” v
“reoronaHonnoB” (cxema 7.4.4), koTopoe
NO3BOAUAC NPEANOAOXKNTL, U A0CTATOY-
HO 060CHOBAHHO, OpraHnyeckyio (bakre-
pUanbHyd) NpUpoAy NPONCXOXAEHWUS
HEDTW 1 APYrOA 0CaA04HOR OpPraHuKW.
TpuTepneHoMabl MOPCKNX OpraHM3MoB
UMEIOT CTPYKTYPY YrnepogHoro ckenerta,
MaUio OTANYAOULYIOCS OT BbiLLEOMUCAHHLIX
rpymnn TPUTEPNEHOUAOB U TUNOB CTPYKTYP:
CyUWleCTBEHHbIE paznuumns HabngaTes
NULLL B GyHKLMOHANWM3ALUMK KaK UWKNOB,
Tak 1 BOKOBLIX pagukanoB (cxema 7.4.3).

Ctepougni. TpyaHO neEpPeoUEHUTL
3HaYeHNe CTeponaHbiX COBANHEHWUA aNs
yenoBevyeckoro opraHnama. OHu cocTaB-
NS0T TPWY 0YEHb BAXHbIE FPYMNnbl HU3KO-
MOneKynapHelx BuoperynatTopoB: xeny-
Hbl€ KACNOThl, KOPTUKOCTEPOUAL!, NONO-
Bble FOPMOHbLI W CEPUI0 OTAENbHbLIX CO-
e0nHEeHNA C pa3HbiMKU U3NONOrnyecKn-
MY DYHKUNAMW.

MpenwecTBEHHAKOM BCEra aToro Knac-
ca TpUTeprneHonaoB-cTepouaoB ABNsSeT-
ca xonecrepon, KoTopuld obpa3yetca u3
CKBaneHa 4epea naHoctepon. Ecnu ckea-
NEeH WU NaHOCTEpOn npeacTasnsaioT cobow
TpUTEPneHsl (T.e. UMEIDT CoaepXaHue yr-
nepoga C,,), TO xonectepon notepsn yxe
TPy atomMa yrnepopa (C,; ), a BocuHTea Beex
OCTanbHbIX COBANHEHUIA CTEPOVAHOro psaa
B 4eN0BEYEeCKOM OpraH13mMe cea3aH ¢ aanb-
HEWLUEA noTeper aToMoB yrnepoga. buo-
CUHTETMYECKan B3avMOCBA3b TeTpauukiv-
4ECKVUX TPUTEPNEeHOMAOB CTEPOUAHOro Tvna
npeacrasneHa Ha cxesme 7.4.0.

BuigenaioT ctepouasl U3 CAUMHHOrIO
MO3ra XUBOTHIX 1 XEA4YW poraToro CKoTa,
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Cxema 7.4.6

CkeaneH (Cag)

-

NanocTtepon (Cag)

-
Xonectepon (Cy7)

’ TpuruapokcunpocTaHat (Cy7) '

fiperHenaonoH (Cyy)

| Xonesan kucnota (Coy) '

AHpporenl (Cqg)

fporectareH (Cy,)

3ctporetnl {Cqa}

MniokokopTukouabr (Cyq)

| MuHepanokopTukouasl (Cqy) .q-

U3 ULENOYHOro rmaponmaarta ApoxxKen, ns
PACTUTENBHBIX MACEN U XWUBOTHBLIX XW-
pOB, T.€. OHU BXOAST B COCTAB NUNWAHLIX
cucTteM niobbix OPraHM3MoB, HO HE SBNS-
NTCH NUnNUaaMn o CBOEW XUMUYECKOWN
NPUPoOAE — WX OTHOLWEHME K Unuaam
MOXHO onpeasnnTb Kak nunoduisHOCTb.,

Bce creponaHble rOPMOHBLI NOAPA3-
AENAITCA HA KOPTUKOCTEPOUAbL! (UX Bbl-
AeneHo 46 M3 3KCTpakTa Haanoyeu-
HWKOB), KOTOpbLIE perynvpyilor BoA-
HblA, CONEBOW W YrneBOAHbIA OBMEH;

aHOPOreHbl — MYXCKWE MOPMOHLI, KO-
TOpLIE CTUMYNUPYIOT Pa3BuTUE N OYHK-
LWOHWPOBAHWE MYXCKOW reHuaranb-
HOW CUCTEMbI; 3CTPOreHel — peryanpy-
0T GOPMUPOBAHUE U QYHKLMOHUPOBA-
HUE XEHCKWX NOMNOBLIX OPraHoB WU MO-
NO4YHbIX Xenes, PasBUTUE BTOPUYHBIX
NONOBLIX MPU3HAKOB, @ B KOMANEKCe C
rectareHamu (ropMoHb! XenToro Tena,
nporectepoH) — 6epeMeHHO2Tb 1 nak-
TAUWIO, XEeN4Hbie KWCNOTh, urpakwmue
peiliauyic pons B 0bMeHe XMpoB.

Tabnuya 7.4.2.
OcHOBHbIe CTEPONAHDBIE TOPMOHDI.

Haasanue CrpyxkTypa McTounmk n ceouCTBA
: CH
¢ 3 MNpenwecTBeHHUK BUOCKUH-
MNperHeHonNoH TEé3a CTEpOUAOB B MoOAO-

HO

BbIX Xeneaax, Haano4yey-
HWUKaX 1 NNaueHTe,




186 Beederue 8 Xumuio npupoOOHbIX CoeOuHeH i
Ta6nuua 7.4.2 (npoaonxexune).
HaasaHwe Crpykrypa MUcTouHuk v cBOMNCTBA
Q
C-CH3 -
MnaBHLii ropMoH Gepe-
MporecTepon MEHHOCTH, BblpabaThiBa-
ETCA XENTbIM TENOM.
O
AHaporeHsl OH
(NaBHBI MYXCKOM NOno-
TecToCcTEpOH BOW CTEPOUAHLIA TOPMOH.
0
0
AHOpOCTEepOH )(:g“@ MerabonuT TectocTrepoHa.
HO :
H
0O
Buigenaerca NONOBbIMU
AHapoCTEHAWOH Xenesamuv v HaanoyeyHu-
Kamm.
0O
OH
JcTporeHsbt [(MaBHbIM XEHCKWIA FOPMOH,
.. HANAEH TAKXKE Y MYXKCKMX
3crpaanon @ . ocobeia.
HO
O
MNpogyuupyetca B auyHM-
IACTPOH . Kax, a rakxe B nepude-
PUNHLIX TKAHAX (Ne4YeHb,
XUp).
HO
BaxHbitt merabonur acT-
AcTpmon POrenHa, BNUSET HA Pa3Bu-

TMe 3mbpuoHa.
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Tabnuua 7.4.2 (npoaonxexnve).

Haaeanwue CTpyktypa UCTOUMHUK ¥ CBOMCTBA
KopTukocTtepouabi OO“HC COCH,0H

CNaBHLIA MUHEPANOKOPTU-

AnbaOCTEPOH koug. CTUMYNUpPYeT TpaHC-

{MMHEPANOKOPTUKO- NOPT HATPUA YEPE3 NoyeY-
crepoua) Hble KaHanblUbl,

o)

QT2OH MOWHBIA NIOKOKOPTUKO-

HO C=0 CTEpOouf; CTUMYNUPYET

KopTuaon OH FNOKOHEOoreHea u 06paso-

(FNIOKOKOPTUKOMAL) BaHuWe rnukorexna, cnocob-

CTBYET PACLLENNEHUIO Xi-
pOB 1 Benkos.

XenuHblie KMCAOTHLE

¥oneBasa kMcnorta

CopepXuTcs B Xenuu MHO-
FMX XWUBOTHbIX, CTUMYNU-
pyeT pacliennesme u yc-
BOE€HWE XWUPOB.

Xonunrnuiud

Haxogarca B xXenyuw B BUAE

Xonun-rayput

HO

Na-conen, y4acTBylOT B
'8) obmMeHe XupoB.

Baxnoe (ecnu He KIK4eBoe) nonoxe-
HUE CTEPOUAHKIX FOPMOHOB B XU3HEeaes-
TENLHOCTW 4EN0OBEHECKOr0 Opras3mMa Npu-
BOOUT K TOMY, 4TO PE3YyNLTATOM Hapylle-
HUA X BUOCUHTE3A ABNSETCA P Cephe3-
Hblx 3abonesavuin 1 GU3IKUONOrMHECKMNX
HApyLLEeHUA, N 3TO, B CBOK 0Yyepenn, CTu-
MyAUPOBAND UCCNEea0BaHUA MO CUHTE3Y

NPOU3BOAHBLIX M AHANOrOB CTEPOUAHKIX Mop-
MOHOB C 8KTWBHOCTLIO, BOCNONHAKOUIENA CO-
OTBETCTBYHILLYIO HEAOCTATOYHOCTE U AAXKE
HEBCKONbKO BWAODU3MEHEHHOW MO CREKTPY
MeaMUMHCKOro aenctand. Hekotopsie Takme
AONYCUHTETUYECKME CTEpouaHkLIe cybcTaH-
UMK, HalWealve npuMeHerne B neyebrHon
NPaKTWUKE, NPUBEAEHLI B maba. 7.4.3.
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Ta6nuua 7.4.3.

MonycuHTeTNYeCcKkne CTeponaHbie ropmMoHbl.

Ha3eatune Crpyxrypa MCTOYHUK U CBOWCTRA

Cranosonon Crumynupyer poct 6enka

(angporen) v KanbuMpuKaLuIo KOCTER.

Mokactpon CambIt akTUBHBIN U3 BCEX
(acTporeH) ACTPOreHos.

CHs;
denanytun OO0OC(CH,)4—CH3 bonee akTuBeH, 4eM Npo-
(rectareH) N recTepoH, akTUBEH MpPwu

OpanoHOM BBEAERHKWW,

CTpyKTYpHbIE U XUMMHYECKHEe OCO-
6eHHOCTH cTepomagoB. CTpyKTyphl CTe-
pPOMa0B NpeaAcTaBnaAtnT cobon yHUKanb-
Hble KOHAEHCWPOBAHHbIE LWKIOreKCaHo-
Bbl€ CUCTEMbI, aHann3 KOTOPbLIX B NNOC-
KOM MPUBNMXEHUN, KOHEYHO Xe, HeBro3-
MOXeH. LInknorekcaHoBble UWKITbl B CBOEK
KpecnopuaHON KOH$OPMaUMKY Npu co4vne-
HeHWU MOryT 06pa3oBLiBaTh Napy KOHGU-
rypaumoHHbiX M30MepoB — Cis-trans- no
TMNY oeKanuHoB (cxema 7.4.7). Takoa Tvn
HU30OMepUM MOXET UMeTL MECTO AN KaxX 0N
Napbl UWKMIOB, T.€. UUC-TPAHC U30OMEepUs

MOXeT Habnigarteca Mexay uvknamu A
nB, BuC, CuD; ucneayer 3ameTuTh,
4YTO TONbKO B TexX cny4asax, Koroa MocTw-
KOBble CBA3W O0OpasoBaHbl TONLKO TeT-
paroHanbHbIMWU YrnepoaHbiMKU aTOMamMu,
Hanu4uve B 3TOM MecTe MOnekyn ABown-
HbIX CBA3en U apoMaTU4eCKUX LUUKIIOB
cCHUMaeT aTy npobnemy.

[na nONHOCTLIO HACKILWEHHOW Mone-
KyNbl CTEPOUAHOW CTPYKTYPhI, B MPUHLW-
ne, BO3MOXHO BOCEMb NPOCTPAHCTBEHHbIX
N30OMepoB (TPY Napbl KOHHUIYPaLMOH-
HbIX LL@HTPOB — cneaosarensHo, obuwee

Cxema 7.4.7

H

TPaHC-aeKanvH
(TPaHC-CoYneHerne LUKNOB)

uuc-aekanuH
(unc-coyneHeHune UUKnOB)
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Cxema 7.4.8

H
CH3 R
— ﬁ"”a 6@
HO =
o CHa

CH; CHa
Aammapan | g Q-CHZCHZCH:C<CH
CH3 3
(TpaHC, TPaHC, TPAHC)

CHs R
CHs
H
OH
CH

R —(; H-CH,CH,COOH
CHs;
(umc, TpaHc, TpaHc)

XoneBas kMcnoTa

WX KONWYECTBO PaBHO 23), HO npakTnyec-
KW B NpUpofe PeanuayinTcs Osu aane-
KO HEe BCe — Q4YeBUAHO, B 3TOM HET He-
obxoaumocTy. Haule Bcero peanuayeTcs
TpaHC-KOHGUrypauus, Uuc-KoHpuUurypa-
s 0BkIYHO HabniogaeTca nNpu codneHe-
HUW LUMKNOB A 1 B, a B XenuHbix KMGNoTax

OHO AOMUHUPYET. Ha cxeme 7.4.8 npuBe-
AEHbl NpUMEPLl CTEPOUAOB C TUNUYHBIMK
NPOCTPAHCTBEHHLIMW CTPYKTYpaMK,
Llnc-couneHenne A n B umknos nme-
eT MEeCTO Takxe B TeTparuapoKkopTuao-
HE W TeTparnapokopTuaone, B rnperHax-
avone v 3TnoxonaHonoHe (cxema 7.4.9).

Cxema 7.4.9

oH Ra

TeTparuapokoptuaon: R, -C-CH,OH, R,-OH, R,=R,=0

TeTparmapokopTuzon: R, -C-CH,OH, R,=R,-OH, R,-H
npersanguon: R —~CH(CH_)OH, R,-H

3TUOXONAHOMNOH: R3=H2=O

0
|

0
|

MosBneHne B MONeKkynax Crepovaos
TakWX GparMeHToB, KaKk ABOWHLIE CBA3U
(B), apomatuyeckas cucrtema (A) 1 UKK-
nonponaHosele unknel (C) npuBoanT K

YANOLWEHWUIC COQTBETCTBYIOWUX YaCcTEN MO-
NeKynbl: Te WeCTUINEHHLIE UWKbI, KOTOPbIE
HECyT TV ¢gparMeHTsl, NpuobpeTtaioT nony-
KpecnosuaHyio GopmMy (cxema 7.4.10).

Cxema 7.4.10

ws A A2
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Cxema 7.4.11

CH3 R

CH
hv CHg

HO D
OH

R=—CH—(CHy)3—CH(CH3), (7-aervwapoxonecrepon, sutamund D, -xonexkansungepon)
I
CHs

R:—(IZZCH—CH—CH(CH3)2 (aprocrepon, ButamuH D,-kanbundepon)
|
CHs CHs

U3 xumuyecknx ocobeHHOoCTern co- wnAaHble COoedUHEHUS C OUEHOBOW CUC-
eJNHeHUW CTeponaHOro psaa XoTenocb TeMOW B KonbUe B npu nornoweHuu
Bbl OTMETUTL NpeBpalweHns, KoTopbie @GOTOHOB ynbTpaduMoOnNeToBOW Y4acTu
NPeTepnerainT HEKOTOPbLIE M3 HUX NPW  CnekTpa pa3pbiBOM uukna B nepexo-
B3aWMOOBNCTBUM CO CBETOM. Jprocte-  OaT B BuTamuHbl D, n D, cooteetcTBEH-
pon n 7-neruapoxonecrtepon — ctepo-  HO (cxema 7.4.11).

7.5. TerparepneHomabl — KapOTUHOUADI

TeTpartepneHsl BKIKOYAI0T OOHY 80MHCT-  (UCKNKYeHUue COCTaBNAIT GUTOUH U
BEHHYIO CTYKTYPHYIKD rpynny — Kapotu-  GUTODNYMH, MMeWwme TpU 1 NaTe conps-
HOWABI (UX elle Ha3blBAIOT KAPOTUHOMO-  XEHHbIX ABOWHLIX CBA3EW COOTBETCTBEHHQ).
Hble MUrMeHTbl). Bcero n3secTtHo okono  Bce xapOTuHouabpl MOXHO Noapa3fennTe
500 coegmnHeHW 3TON rpynnel, pacnpo-  HA TPWU NOArpynnbl: KAPOTUHOWObI AUUK-
CTpaHeHbl OHU, B BONbWIEW CTENEHU, B NUHECKOW CTPYKTYPbl; ONLUKIOreKCcaHo-
pacTUTENbHbIX OPraHnM3max (TaM OHU U CUH-  Bble KAPOTUHOWOLI, MOIeKyNbl KOTOPLIX HA
TE3VPYIOTCH), 2 B XXUBOTHbIE OPraHU3Mbl OHU  KOHUAX YrNeBO4OPOOHOW Lenoyky nme-
nonNagatoT U3 PacTeHWA C NUTAHWEM, M30eCb 0T ABa LMKNOreKcaHoOBbiX ¢pparMeHTa;
OHU yXe MOAUDULMPYIOTCS. MOHOUMUKNOreKCaHOBbIE KAPOTUHOUAbI,

B CTPYKTYPHOM NMNaHe MONekynet BCex  UMEWMe TONLKO HAa OOHOM KOHLE Lenu
KAPOTUHOUOOB NPEeAcTABNAT COOOW  UMKNOreKcaHoBbIA ¢pparMeHT. Linknorek-
NONUEHOBLIE conpaxceHHble CUCTEMbI, CUC-  CAHOBbLIM LUK MONEKYN KapOTUHOWOOB
TeMa COMnpsxkeHUs KOTOPLIX, KaK MUHU-  UMEeT Bcerda TPpW MeTulbHbIX rpynnol,
MYM, COCTaBnAeT OeBATe ONedUHOBLIX  O4EHb YACTO — OBOWHbLIE CBA3U, CNUPTO-
$dparMeHTOoR, a YacTO UMeeT AecATb N Bble U KapOHOHUNBbHbIE GYHKLMK, MHOTAA —~
OOVHHAALUATL TaKUX GPArMeHTOB, T.e. 3TO  MeTOKCU-, ANOKCU-, aNNEeHOBRbIE U aueTn-
MOWHAA Oenokanna3oBaHHAs n-cuctema  neHOBble dparMeHTol (maba. 7.5.1).
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Ta6bnuua 7.5.1.

Ha3eaHue

CTpykTypa

NUCTOYHMK M CROMCTEA

dutonH

durodpnyun

HeGonblwiune konu4ecTsa
COAEPXATCA B NUCTHAX W
nnofax MHOrnx pacTeHui.
becuBeTHbIN.

MukonuH

Okpacka — kpacHad
(A, ., —547-446 Hm). [nas-
HbIN TIUTMEHT B nnogax
Lycopersicum esculentum,
Rosa canina v gp.

CnvpunnokcaHTUH
(ponoBuonacumH)

FnyGoKNiA KPacHbIM uBeT
(X, ., =573-482 nm). [nas-
Hbll KapOoTUHOWUA, NypPnyp-
HbIX U KpaCHbiX QOTOCUH-

Teanpytouinx HakTepumn.

a-Kapotuu

(A, —509-445 Hm). Co-
AEPXUTCA B NUCTLAX U
kopHax Dancis carota, nno-
Aax KpacHOW Nnanbmsl,

B-KapoTuH

(A, =520-450 Hm). Mnas-
HblA KAPOTUHOWUL TKAHEN
3EeNEeHbIX PAcTEHUW U KO-~
pPU4HEBbLIX MOPCKMX BOOO~
pocnei.UckntoHnuTenbHO
BbICOKAA KOHUEHTpauusa 8
useTtax Narcissus.

JlroTeuH

OH

(X, =508-445 nm). Mnas-
HblM KapOTUROWA TKaHEW
aeneHbix pacteHnid. Wun-
pOKO pacnpoCTPAaHEH B
nnogax, cemeHax, useT-
kax. Conepxutca Takxe B
AnUax U XXUBOTHLIX XUpax.

B-KpunTOKCAHTUH
(KpunrokcaHTon)

(A, =518-453 Hm). He-
6onswoe cogepxanve B
HEKOTOPbLIX CeMeHax W
nnogax; rakxe s auuax,
CNUBOYHOM MaCNe, KPpOBMU,

BuonakcaHTuH

OH

Coaepxutca 8 ugetkax Vi-
ola tricolor u np. BaxHoi
KapOTUHOWA, 38NEHbIX NUC-
THES.
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Beedeniie 6 xuminto npupodrsix coedunenuii

Ta6nuuya 7.5.1 (npogonxexHue).

Ha3sauue CrpykTypa McTOoYHUK M crOUCTRA
0
(A, =500 Hm). Copgepxut-
U CHl BO MHOTUX TKAHAX XW-
AcTauuH O S 70 70 T S e BOTHbIX, MNaHUMpPHAX paxo-
06pa3HbIX.
o)
(X =910-445 Hm). Tunuy-
GNP SN < Hbl KapOTUHOWNA Bypblx
yKOKCAHTUH Bogopocnen Phaeophyceae,
H H ocock Chrysophyceae v onaTom-
) HbiX BOOOPOCNEN.
P ,

paMHOaua- [NasHbIA KOMNOHEHT CUHE-

MukcokcanTtodun 3eneHLIXx BoA0pocnen.

4
. 9]
Hurghadin a H Q/
4]

Murment monniocka Hexa-
branchus sangiineus.

Ay +HRy= CyHag, CisHaa, CiaHas, CiiHag

Kak yxe roBopunoCek Bbille, OCHOB-
HOW CTPYKTYPHON OCOBEHHOCTLK Kapo-
TUHONAOB ABNSIETCA HAnnyne ANUHHOWN
COMNPAXEHHON CUCTEeMbl m-CBA3en. Tak
Kak anst adhdexra ConpsikeHust xapakrep-
HO BbLINO/IHEHWE TeopeMbl NMapHOCTHU
(HA=const), 1.e. yBenuyeHwe 4umcna p-
KOMMOHEHT B COMNPSXEHHOW CUCTEME CO-
NPOBOXAAETCHA CUHXPOHHBIM MOBLILLEHUN-
eM BepxHen 3aHaTon MO U nOHUXEHK-
eM HUXHen ceoboaHoin MO, yro rpadu-
yeckn orobpaxeHo Ha cxeme 7.5.1, TO
MOXHO C©Ka3aTtb, YTO B MN3HE 3MEKTPOH-
HOMO CTPOEHUS KApPOTUHOWAL! xapakrepu-
3YKOTCS1 BBICOKOW CTENEHBIO 3M1EKTPOHOA0-
HOPHOCTK (Nerko 0TaakT 3AEKTPOHbLI) U
BbICOKOW CTENEHbK 3MEKTPOHOAKLLEeNTop-
HOCTK (Nerko NPUHUMAKOT 3MEKTPOHbI).

OTclona v BLITEKAKT Takne CBONCTBA
KapOTUHOWAOB KAK IErKOCTL OKUCAEHUS
1 BOCCTaHOBEHMS, UX CNOCOBHOCTL NOrno-
WaTh GOTOHbLI MANoN N CPepHEn 3HepPrun
(T.e. BUOWUMBIA U YNETPAMUONETOBLIA CBET)
1, COOTBETCTBEHHO, ObITh OKpaWeHHbIMMK

COeAUHEHUAMMU, A N3 3TUX CBOWMCTB yXe
BLITEKAKT U Buonoruveckne GyHKUNM
KapoTUHOMAOB: BO-NEPBbLIX — 3TO yyac-
TMEe B npoueccax GorocuHTE3a, TakK Kak
3TOT NPOoUECC BKAKYAET cragvu norho-
LLIEHWS CBETa U NepPeHOCca 3MEKTPOHA; BO-
BTOPbIX — 3TO CBETO34WMTHLIE CBOMCT-
Ba, CBA3aHHbIE CO CIIOCODOHOCTLK NOrIo-
LWATh CBETOBYIO SHEPrui0 {04eBUAHO, N3-
MUWLHIOK Ans pacTeHns) 6e3 cyulecTBeH-
HbIX W3MEHEHWN CTPYKTYypbl MOJEKyrhl
kKaporuHownga. Takxe oueHb BaXxHa peak-
LISl OKUCNEHWSA KApOTUHOM 0B TOW CTPYK-
TYPhI, KOTOPbLIE COAEPXAT LUMKNOreKcaHo-
Bbiil GparMeHT ¢ CONPSXEeHHON ABONHON
CBA3bI0 (HANPUMEP, B-KapOoTKH), BeayLas
K 06pa3oBaHUI0 peTUHans (BuTaMmHa A).
Peakuusi npoxoauT No LEHTPanbHOW CBs-
an C=C c o06pa3oBaHvemM UUKNHUYECKO-
0 NepoKcupa B KAYECTBE NPOMEXYTOY-
HOro COeAUHEHWs (cxema 7.5.2).
[poaHannM3npoBas CTPyKTypy Mone-
Kbl BUTaMuHa A U CTPYKTyphbl BCeX
KapoTUHOMO0B, Mbl YyBUOUM, 4TO €cCnu
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Cxema 7.5.1
E4
HCMO
. P +@_ (A)
S
hv hv hy Thv )
---------- BRTHENSEERSSSSS

-
-
-
-
-
-
-
-
-
-

Cxema 7.5.2

-KapOTMH
1[02]

e
l

) Ejﬁ\/l%/\ CH=0

f-kapOTUH AIBNAETCH NPOBUTAMMHOM A 1, HE FOBOPA YXE 0 NUKOMNUHE, KOTOPOTro
MOXHO CKa3aTb, 3TANOHHKIM MPOBUTAMU-  TaK MHOMO B TOMaTax, a NpoBUTAMUHHOW
HOM A, TO 0-KapOTUH Takyrw GYHK- akTUBHOCThIO A oH BoObGUIEe He obnaga-
UKD BbIMONHSET TONbKO HAMONOBUHY, €T, KaKk U MHOTWE ApYr1Me KapoTUHOUALI.




fnasa 8.

GEHOJIbHLIE

Hacto aty rpynny coefiMHEeHMA Ha3bl-
BAKT pacTUTenbHuIMU deHonamMu, no-
CKONbKy 60NbWAas 4acTh apOMaATUYECKIUX
MPUPOAHLIX NPOMU3BOLHLIX COAEPXKUT Pe-
HONMbHYIO OYHKUMIKZ nn obpasyercs ma
GEHONBHBIX COEAUHEHWUIA, N NPpoaYLUPY-
IOTCS1 3TU COEIMHEHUS, KaK npaBuno, pac-
TeHUusiMU. [AeACTBUTENLHO, HEHONLHAS
dyHKUMA Hanbonee pacnpocTpaHeHa
cpepu apomMaTudecKux nMPon3BOAHbIX
6eH30NbHOro psiga (HAaMTaNUHOBLIE U
aHTPaLeHOBLIe COeaNHEHUSI C (HEHOMNbHYL!-
MU QYHKUMAMKU pacnpOCcTpPaHeHbl B He-
CKONbKO MEHbLLWEN CTEneHU), HO yvaule
Bcero ¢GpeHOoNLHAA rpynna conyTcrBy-
eT APYrMM KNUCNOpPOAHbIM QYHKUUAM.,

COEAUHEHUSA

U B cBSI3N C 3TWUM, OCHOBHbIE rpynnbl 370-
ro Knacca npupoaHbIX COEAUHEHUIA MOTYT
OhiTh NpeAcTaBneHsbl CNeayLLIMM PANOM:
heHoNbsl — cofepXat TONbKO MAPOKCU-
PYHKUNU, DEHONOKMUCNOTH — coaepXaT
rMAPOKCU- U KapBOKCUGYHKLMW; apoMaTi-
YeCKMe COoeNHEHUS NMMPAHCBOro paaa —
O-NMUPOHLL, Y-MUPOHLI, CONKU MUPUNUS;
XUHOHbLI BeH3oneHoro, HahTaNMHOBOO K
AHTPALEHOBOI0 PAf0B, TAKXE COAepPXa-
wue deHonsHble rpynnet. Onpenenenue
“pacTUTenbHbLie” TOXEe MOXHO OnyCcTUTb
B HACTOSILLLEE BPEMS, MOCKONLKY Pasnny-
Hble NPeacTaBATENN BbILLENEPEYUCNEH-
HBIX FPYMNN HAWAeHs Y B MUKPOOPraHna-
Max, B rpubax, B MOPCKUX OpraHu3mMax.

8.1. ®eHonbt n GeHONOKNCHOTDHI

MpocTeie peHons (cxema 8.1.1) He
CTOMb WWMPOKO PAcnpPOCTPaHeHL! B npu-
pofle: Yaue Bcero BCTpe4vaeTcsa rmapo-
XMHOH, MHOrpga kKaTtexon, a TakXe Knx
npou3sogHble. Tak Kak (eHONbLHbIE CO-
eaunHeHns (0cobeHHO AUruapPoKCUNpo-
U3BOAHbLIE) NErko OKUCAAKTCS, TO B pac-
TEHUSIX OHWM OOBIYHO NPeacTaBneHb ar-
NNKOHOBON KOMITOHEHTON FMUKO3MO0B
Un1 aTepupuuUMpPOoBaHbl APYrUM Gnoco-
6oM: ANKUNBEHLIMU N LUMKNOANKNMbHbIMA
pagukanamm, Hanpumep. MHTepecHoiM U
BAXHbIM NPefcTaBuUTENEM MNOCNEaHNX
gnaeTcs rpynna Tokogeponos (a-, -,
Y-, 8-) — BUTAMUHLI E, BbINONHSAKILLMX
AHTUMOKCUAAHTHYK) DYHKUUKO B Membpa-
Hax KMETOK XWBOTHLIX OpPraHU3MOB, Ye-
noBeka B TOM 4Yucne.

ApomMmaTtuyeckue kap6oHoBbIe KUC-
noThl B YCTOM CTPYKTYPHOM BUAE B NPU-
poae BCTPEeYaKTes BecbMa penko. beH-
30MHAs KNCNOTA HAxXOAUTCS B fOCTATOM-
HbiX KONMYEecTBax B siroaax KAKKBbLI
OpyCcHKKK, oBycnaBnuBas Ux ycTonYun-
BOCTb K AeNCTBUIO MUKPOOPraHM3mMoB
(iroaul xopowoe xpansites 6e3 kakmux-nnbo
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no6aBoK N ¢ APEBHNX BPEMEH NCMNONbL3Y-
IOTCS B KQ4YecTBE KOHCEPBAHTOB ApPYrux
NMpoAYKTOB).

PeHONOKUCNOTLI B pPacTeHUSX
BCTPEYAKTCH NOBCEMECTHO 1 B AOCTATOY-
HO WWPOKOM CTPYKTYPHOM AnanasoHe,
Bo-nepBblx, 3T0 MOHO-, U- U TPUrKUAPOK-
cUBEH30AHLIE KNCNOTLI, LUMPOKO pacnpo-
CTPaHEeHHbLIE B PACTEHUSIX, KAK HaKannu-
BAKOLLMECS, TAK 11 B KA4YeCTBE NPOMEX-
YTOUHLIX HA BUOCUHTETUYECKUX NYTAX.
Apyrasa rpynna — 310 TMAPOKCUGEHNNYK-
CYCHbLIE KUCAIOTH!, PacnpocTpaHeHHble B
3HAYUTENLHO MEHbLUEA CTENEHN. TpeThs
rpynna — 370 KOPWYHbLIE KNCNOTHI, WU-
POKO PacnpocTpaHeHHLIe, HO Kak npasu-
No, NPUCYTCTBYKWMNE B HEBONbLUNX KOH-
LeHTpauuMsax 1 nexawme Ha BUOCUHTETU-
4YeCKUx NyTsaXx K apoMaTUYecKUM KUCNo-
poacoaepXxawmm retepounknam. Becb-
Ma 4acTO OKCUKWUCOThLI BXOAAT B COCTaB
3PUPHbLIX Macen MHOMX PacTeHnn B BUae
METNMOBLIX (NPOCTLIX) 3bUPOB, a TAKXKE
BCTPEYAIOTCH MNPOU3BOAHbIE ¢ KapbHOoK-
CUNLHOW rPynnoKr, BOCCTAHOBNEHHON A0
aneLaernaHon U cnpPToBON (cxema 8.1.2).
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Cxema 8.1.1
OH OH
@:OH OH
OH (CH2)7-CH=CH-(CH2)s-CHa
H
rMMAPOXUHOH KaTexon YPYLWHON - TOKCUYECKOe HaYa.

(nucteAa Gaultheria)  apa cymaxa (Toxicodendron radicans

TeTparngpoxaHHabuHon (rannoumMHoreHHoe Ha4ano
koHonnu Cannalis sativa)

ToKodhepon.l
R . R=R'=CHa
H - R=CHs, R'=H
R- /\)\/vk/\/k :R=H, R'=CHs
Ch : R=R'=H

3 nekapCTBEeHHOro pactenun Ardisia japo-
nic (Myrsinaceae), ncnonsayemoro s Kuran-
CKOW MeguunHe ona nedeHus tybepkyne-

Apauaunon 11 33 U acTMbi. MCNbITAaHUA 3Toro coeguHe-
HuA Ha 201 nayuneHTe noka3anu 81,5% ad-
D eKTUBHOCTL. MHTubupyet poct Mycobac-
terium tuberculosis.

OH OR 3 kopsl Betula platyphylta Sukafchev var.
japonica. JPPexkTuBHbIE aHTU-0KCUNAHTSI,
NPOSIENSOLLME, KPOME TOr0, MOLLHYIO Mpo-
TEKTOPHYK) aKTUBHOCTL NPU NOPAXEHUU
OH MeYyeHn KaHUeporeHamu.

R=Gle
Berynamnaroinasl

M3 neyeno4vHuka Mastigophoria diclados.
AKTUBUPYIOT POCT HEPBHOW TKaHU. A n B —
DBa XeCTKUx KOHPOPMELMOHHbIX poTaMe-
pa — onru4eckue M3aomepsl.




196

Beedernue & xumuro npupodrsix coedunenuii

Cxema 8.1.2.

HaagaHne

CrpykTypa

TANNYHLIA NCTOYHNK

BeHn3oiHana kucnota

O

B aronax KMokBbl, BpycHU-
KU 1 ap.

Canuuunosas
KWCNOTA

COCH

MpucyTcreyeT 8 BUge me-
T™MnoBoro 3¢1Mpa BO MHO-
rux 3aQupHLIX Macnax, oc-
HOBHOW KOMIMOHEHT macna
raynrepuu,

Anakapgaossie
KUCNOTH

U3 Ozaroa Mucronata (Ana-
cardiaceae). BooHein 3KC-
TPaKT U3 KOpHen, copep-
XaLLUX aHAKAPAOBLIE KMC-
NOTbI, BLI3LIBAET CMNOHTAH-
HbliA aBopT.

n-rugpokcubeH3on-
Haa Kucnora

MNpoTokaTtexosan

Kucnora

BaHunuHoBasn
KUcnoTa

CuvpuHrosas
xucaota

HO@-COOH

CHO

COOH

O

HO

CHs

CHiO

COOH

COOCH

O6HapyxeHul y BCcex no-
KPbITOCEMEHHbLIX pacTeHUH

Fannosas kucnota

Q6ui4HO B CBA3AHHOM Pop-
me (adupbi, nonumepst)
BEXOOWUT B COCTAB pacTe-
HUR, UCNONb3yeMbiX AN
ayénenus kox (Caesalpinia
brevifolia, Rhizaphora sp.,
Rhus semialata, Quercus sp.)

2-rugpokcudpeHunyk-
cycHaa Kkucnora

OH

NncTtoa Astible

fomoreHTU3uHOBAA
KUcnora

H
CH2C00H
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Cxema 8.1.2 (npogonxexne).

Haseaune

CTpykTypa

THNNYHBLIA UCTOUYHMK

n-rugpokcudeHnnyk-
CYCHan KUCNOTa

HO‘@‘CHzCOOH

QOpysan4unk (Taraxacum of-
ficinale)

Kopu4Hasa kucnora

n-KkymMapogaa Kucno-
1a

Kodennana kucnora

®epynosan kucnora

CuHanosaqa kucnora

CH-COOH

O«
HO-'<: :>— H
C\\CH-COOH

HO‘@*%H
CH-COOH

HO

woa
CH

CH-COOH

NoscemecTHO pacnpo-
CTpaHeHsbl Yy BbICIWKUX pac-
TEHUA

Barunud

CHa0O
'} Or<
CH-COOH
CHs(C
Hapcmo
CHa

B ctpyukax Vanilla

Canuuunnosslii cnupr CH20H B use
OH
N-KyMaposbiA CNUPT Ho—@-%
CH-CH20H

CrpourensHbie HNokK nur-

HWUHA — 4acTo 3anacatoTr-
KoHudbe punosbtii H « CA PacTEHUAMMN B KNETKAX
cnupTY CHs CH-CH20H kambua 8 sae B-rNoKoan-

CuHanoswin cnupT

CHa0

HO , ¢
CH-CH20H

CHa(

L0B No peHoNLHOMY rua-
poKCUNy
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XumMmunyeckue cesouctea dpeHonos
u deHonokucnor obycnoBnNeHsbl Cno-
COBHOCTBIY HEHONLHLIX COEAUHEHMI K
OKWUCNEeHWIO 10 COOTBETCTBYHOLUX XUHO-
HOB MK NOSOBHLIX UM CoeaMHEHUA, 0O-
pPasynwmx XMHOHONOAOBHYIO CUCTEMY.
Y10 paer 3ta CcnNOCOBHOCTE PEHONbHbLIX
COEAMHEHWA PACTUTENLHOMY OPraHn3my?

BO-nepBbIX, NOCKONLKY OKUGCNeHue
heHONO0B NPOTEKAET N0 pPaamKanbHOMY
MexaHn3Mmy, T.€. OHu 06napaloT onpene-
NneHHbIM CPOACTBOM K CBOBOOHKLIM paau-
Kanam, ¢eHonbl BeINONHAKT POk NnOBY-
wek csBoboaHO-paauKanbHbLIX YacTuy (U
B TOM 4yncne, kMcnopoaa). Otpasas CBOMN
aToM BOAOP0AA OT rMapPOKCUNBHON (PYHK-
LN apOMAaTNYECKOro siApPa, OHW 06pasyroT

A0BONLHO YCTONYUBLIA (DEHONbHbLIA pagu-
Kan, KOTOPbiA B CUNy CBOEWN YCTONYUBOCTU
N AenokanuaoBaHHOMO Xapakrepa He yda-
CTBYET B LEMHOM paaMKansHOM NpoLecce,
T.€. OH OOpPbLIBAET LENHYID paguKankHyO
peaKUMK, BbINONHSS TakMM 06pa3oM ponb
AHTUOKCUAAHTA WU racuTenst Npyrux paau-
KanbHbiX MPOLECCOB, KOTOPbIE 0BLIMHO NPK-
BOASIT K SIBMEHWAM, YCKOPAOLWWM rnbenk Kre-
TOK (CTapeHne) N MyTareHHbIM 3hdexram.

Y10 siIBnseTcs HenocpenCcTBEHHbIMU
NPOAYKTaMU OKUCneHNa heHonbHbIX NPU-
POAHLIX COeAnHEeHMA? Bo-nepsbiX, 3T0
OpTO- M Napa-xMHOoHet, WX 0BpazoBaHue
0coBeHHO xapakTepHo ANsl NPOCThiX ¢e-
HONOB N Man03aMeleHHbIX HeHONoKMUC-
noT (cxema 8.1.3).

Cxema 8.1.3

o™

W

OH

H20:
—

H

o
nﬁ-r 2 H20

|

(9]

s + +OOH |
l
o

l + H20:2
OH 0

Bropasi rpynna peakuuin CBA3aHa co
CMNOCOBHOCTLIO HECNAPEHHOr0O 3NeKTPo-
Ha GeHONLHOro pagukana Aenokanunso-
BaThCA No BEH30NLHOMY KOonbLy, 0b6pa-
3yl CYWECTBEHHYK CMWUHOBYIO NnoOT-
HOCTbL HaA YrnepogHbIX aTOMax B OpPTO- U
napa-nonoXxeHusX K OKNCNeHHOMY rua-
pokcuny. NMNockoneky yrnepoiHslie paan-
Kanel 6onee aKkTMBHbI, HEM KWUCNOPOA-
Hbl€, OHWU MOTYT BCTYNaTh B PasnunyHbie
peakunn, cBA3aHHble C paankanbHON
arakon gpyron Monexkynsl Un TaKoro Xe
$heHOKCUNBHOrC paagukana. Npoaykramu
TakUX peakuuin OKUCNUTENLHOro co4ye-
TAHWUS NN OKUCNUTENLHON KOHAEeHCaunu

SIBASIOTCS Meaanunbl, CTPYKTYPA KOTOPbLIX
cocrasneHa U3 HparMeHTOB KOHOEHGK-
pPoBaHHbIX XMHOHOB TUNa A, B u C (cxema
8.1.4).

OBbIYHO MenaHWHbB! UMEIOT rnyBOoKYIO
OKPaCcKy — 0T TEMHO-KOPUYHEBLIX 10 Yep-
HbIX TOHOB, OHW OBHAPYXEHLI B CEMEHax
Helianthus annuus w Citrullus vulgaris, 8
cnopax Ustilago maydis, B ackomuuere
Daldinia concentrica. MenanuH nocnepHe-
ro o6pasyercs OKUCNUTENLHOW KOHEH-
cauven 1,8-purnpgpokcuHadpTanmMHa m
npeanonOXMTEnLHO UMeeT cTpykTypy D,
€My CONYyTCTBYET KOHAEHCMPOBAHHLIN
YepPHbIA XUHOH E (cxema 8.1.5).
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Cxema 8.1.4

OH

nocnefayliee oOKUCNuTENbHOe
AerngpupoBanHune

16-6-8
O.

A
O 3 0
i
B C
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Cxema 8.1.5

OH ©
|
D
I
OH

OH O
E
l
OH

TaHnHel — ppyras rpynna apomMatu-
YecKMx NPOV3BOAHLIX, KOTOpLIe 0Bpa3ly-
I0TCH B pacTeHusIx, coaepxaumx geHono-
KUCNOTbI. TAHWHbLI BO3HUKAKOT U3 ran noBoOwN

KUCNOTH Pa3nnMyYHLIMU peakumaMm: OKUC-
nnTeneHON aUMepursaunmn 1 aTepuduka-
LMK, KaK Mexay DYHKLUUAIMU CoBcTBEH-
HO rannoBOM KUCNOThl, TAK U C APYrMmMmu
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Cxema 8.1.6
HOOC COOH Gy
OH HO
3nnaroBas k1ucnora 4.4’ 55 6,6 -rekcarngpokcvuandeHosasn kucnota
oH OH OH
OH on on
OH
M — M- n-n-
TPUTranoBbie KNCNOTk
( ] OH OH
ROCH, OR
- | ﬂ@}m o
R OR OH OH
OH
OH
-m@% —~O
OH

Kutaficknii TaHWMH (CMmecb 3PUpPOoB, yKA3aHHbLIX rannosbix KMCNOT) — Aybauiee sewecTso
YepHUNbLHBIX OPEWKoB (rannog) pactenHua Rfios semialata

@ @ on

OH HO

KaayapuktuH ua pacteHun Casuorino strieta (Casuorinoceae)
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rMApPOKCUCOEANHEHUAMIMN — B OCHOBHOM,
C rnioKo30M. B COOTBETCTBUU C 3TUM UX
noapasaenatoT Ha rMApPoAU3yeMble TaHU-
Hbl — CNOXHbl€ 3dUPLI rannoBo KUCNO-
Tel (UK €ee ONUroOMEepoB) U YIrnesoj0B U
KOHAEHCUPOBAHHbLIE TaHUHbI, T.€. Herug-
ponuiyemble (cxema 8.1.6).

["annoBas KMcnoTa obpasyeTt onurome-
put in vivo ABYX TUNOB: AUMMEpPL! (UNn TeT-
pamMepsbl) ¢ yrnepoa-yrnepoaHon CBA3bLIO
MEXay deHWNbHBIMU KoNbUaMu {(danaro-
Bafl, rekcarnapoxcnaudeHosan KMcnoTa
n ap.), AMMEPLI U TPUMEPLI CO COXHOM
3PUPHON CBA3LIO Mexay dparmeHTamm
(TpnrannoBbie KUCNOTLI). B 9TOM nnaxe
camMmu rannoBbi€ KUCNOTbl Noapasfens-
I0TCH Ha rMAPoNU3yeMble {CNoXHble 3hu-
Pbl) U Herugponuayemole (AndeHuNbHble
npon3eogHble). ¥ Te, v apyrue c yrne-
BogamMn oHBpas3yoT rmgponmayemMole Ta-
HWHbI, MOCKONbKY B BOOHOW cpeae B ycC-
NOBUAX KUCNOTHOrO, WENOYHOro unu
dbepMeHTaTMBHOro Katanusa o6pasyior
yrnesoibl U GEHONOKUCOTbI.

K TakuM TaHWHAM, B NEPBYI0 OYepeb,
[OMXHBbI BbIThb OTHECEHbI 3dUNpbl MOHOCA-
xapuaos (0BbIMHO r10KO3a) ¢ rannoBon
nnu TpUrannoson kucnoTamu. Toraa Kak
3duUpkLI r10KO3bl C KOHAEHCUPOBaHHLIMU
rannoBbIMU KUCNOTaMN (311aroBLiA U Ap.)
MOXHO CYUTATh TAHWMHAMU ABOSIKOW NpU-
poabi, TAK Kak QHW cOoAepXaT rnaponun-
3yemble U Hernaponnayemeie PpparmeH-
Thi. [TONHOCTBIO HEMrMOPONNIOBAHHLIE Ta-
HUHBI HUYero obwero ¢ rannoBon KUCNo-
TON HE MMEOT (KPOME TOro, 4TO OHU TOXE
nonu¢pEeHoNbHbLIE BEWecTBa), a ABNA0T-
CA NPOM3BOAHLIMU (HNABaHONOB — COEAM-
HEHWUIA NMPAHOBOW CTRYKTYPLI, 0 KOTOPLIX
bypeT ckaszaHo B cnepyolwem pasgene.,

J06kIBAIOT TAHUHLI U3 KOpbl akauuu,
enu, ayba, kawTaHa 1 Ap. pacTeHud. Tak-
XE OHU COAepxXaTbCs B 4ae. 310 gocTa-
TOYHO 8KTUBHAN =pynna BewecTs no oT-
HOLLEHU O K MHOMMM NaTOreHHbIM MUKPO-
bam, ux aybswmnin adpdekT 0bs3aH ner-
KOCTU B3aumMoaencTsus ¢ benkamu, a
¢deHoNbHLIE rpynnLl 0BecnevnsaloT cyule-
CTBEHHbLIA aHTUOKCUAAHTHbIN addekT. Ta-
HUHL! UHAKTUBUPRYIOT MHOrue ¢er MeHThl.

TaHuHbI 0612aa10T CBOCTBOM aAyBneHus
KOX, & TaKke SIBASOTCS NPo-NUrMeHTaMu,
TaK K&K Npu AencTeuKM okncnautTenen (aa-
Xe KMcnopoaa so3ayxa) obpasyioT Kpa-
cUTENU YCTOWHUMBOIro YEPHOro uBeTa.

TpeTbs rpynna Npou3BoHbIX GEeHONo-
KUCNOT, a TOYHee ¢geHonocnnpTos, 0b6-
pasyercs auMmepusaumnen U nonuMepusa-
unen coeguHeHun Tuna KoHupepunoBo-
ro cnupTa. 310 auznansi W aueHurbl. Jlvr-
HaHbl NPeacTaBNfoOT coOON auMepLI KO-
HNPEPUNoBOro cnupTa, AuMepus3auus
KOTOPOro, OMeBuMaHO, MOXEeT NpoTekaTb
{cyps no CTPYKTYpEe NpOAYKTOB) PasHbi-
MW cNOCOBaMU KU C pas3/INyHLIM Konuye-
CTBOM Nocneayux Moanduuupy owmx
ctaaun. Ho B 0b6LieM nnaHe aTo deHnn-
nponaHosbleé aumepenl, C.-C, eanHuLibl
KOTOPLIX CBA3aHbLl Mexay coboi cBA3s-
mu C-C mexay cpegHumu yrnepoaammu
6okoBelx C,-38eHbeB. CTpykTypHOe pas-
HOODBpa3ue nurHaHos oBYCnoBneHo xa-
pPaKTepoOM CBA3U Mexay MOHOMEPHbIMU
Monekynamu (“ronosa k xBOCTy” Unu “xXBoCT
K XBOCTY"), CTeneHb0 OKMGNEHHOCTU y-yr-
NnepoHbIX aTOMOB U T.4. B pacTeHusix oHu
HaKannuMBatTCH BO BCexX OpraHax, HaxoanaT-
Csl B PACTBOPEHHOM BUAE B 3DKMPHbLIX Mac-
nax, cMonax, 0COBEHHO 4acTo BCTPEYatoT-
Csl B CeMeHax COCHOBbLIX, bapbapuCcoBbIX,
CNOXHOLBETHbIX, 3Pa/TMEBbIX.

NurivHel npeacTasnaoT cobolt nonu-
MepbLl HA OCHOBE Tex Xe deHUnNpPonaHo-
Bbix (C,-C,) BnokoB kOHWDEPNIOBOro
cnupTa € Tem Xe cnocobom coeMHeHus
aTnx Bnokos Mexay coboit, npniem obpa-
30BaHUEe NONUMEPHOW CTPYKTYPLI Xapakre-
pusyetcs BeCCUCTEMHOCTLIO, T.€. NPUCYT-
CTBYIOT pasHble cnocobbl coefUuHEHUs
¢parmMeHToR 1 camu pparMeHThbl, Kak npa-
BUO, HENMOEHTUYHbI. [103TOMY CTPYKTYPY
NUMHUHOB U3Y4YUTL TRYAHO, 2 U306pa3uTL —
Tem Bonee. OBLIYHO ITO rMNOTETHMYECKME
CTPYKTYPLI (cxema 8.1.7). B pacteHusix nur-
HUHbl — 3TO BaXHb!€ KOMMNOHEHTbl KNeTou-
HOW CTEHKW ONOPHbLIX U NPOBOAALWMX TKA-
Hel, BuINOAHSOWME NPU ITOM [ABOSIKYIO
PO/b: MEXaHUYECKOE YKpenneHue TKaHu u
3alMTY KNETKU OT XUMUYEcKnx, pusmnyec-
KUX U Bronoruveckux BO3aencTeni.
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Cxewma 8.1.7
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Horo pactenus Piper cubeba (Ky6eba) CHO CH:0H
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8.2. MupaHsbl

-

B BuoxvMmuyeckon nutepartype nvpaHb
4aCTO OTHOCSHT K KNaccy pacTvTebHblX ¢e-
HOMOB, OCHOBbLIBASICb HA OBLUHOCTW KX BVO-
cwHTe3a. Ho nytef BuocrnHTe3a coBceM He-
MHOrQ, T.€. N0 0AHOMY NyT 0BpasyeTcs He-
CKONBbKO XMMWYECKWX KNaccos, C Apyron CTo-
POHbI — HEKOTOpble KAaCChl NPWPOOHLIX
opraHnyeckux coeINHEHVA YacTo obpa3sy-
OTCS1 PA3HLIMW UNW CMELLaHHLIMY BUOCUH-
TeTndeckvmun Nytamu. NMoaTtoMmy n B aton
rpynne npvpoaHbiX COEAVHEHWNA Mbl cae-
naeM akUEeHT Ha Knaccudwkauwm, OCHOBaH-
HOWM Ha XUMW4ECKOW CTPYKTYpe BelleCTRa.

UTak, nnpaHb — wecTnyneHHbe Kuc-
nopofHLle rerepouuksibl C apoMaTu-
4eckon (Wiv cTpeMslwencs B npeaene
K apoMaTU4eCckO) CTpykTypon. Tak kak

HEeNTpanbHY0 apoMaTU4ecKytd CTPYKTY-
pY NS LWECTUMIEHHOrO LMKa C OfHUM aTo-
MOM KUCNOpOoJa 3anvucaTb HEBO3MOXHO
(ee He cylLlecTByeT), TO NWpaHbl cnepyet
noapasfenvTL Ha HenpeaenbHble — o- U
Y-NpaHbl UV X 4aCTUYHO TN PUPOBaH-
Hble NpOV3BOAHLIE U Ha Te Npown3BoA-
Hbl€ NMMPaHOB, KOTOPbLIE MOTYT UMETL On-
pe/leNeHHbLIN apoOMaTHECKNX Xxapakrep —
0.- W y-NWPOHLI, @ Takxe (B Culy CBOMUX
CTPYKTYpPHbiX OCOBEHHOCTEN) CONMU NUpn-
nva. HanoOMHKM, 4TO apoMaTUYECcKnii xa-
paKkTep o- W y-NUPOHOB CBAI3aH C vac-
TWH4HLIM BHYTPUMONEKYNSPHBIM NepeHo-
COM 3apsifia Mexay AByMsi aTOMaMu Kuc-
nopoaa, 4To co3faeT XHOKKeNeBCKYio ae-
NOKanU30BaHHYO cuUcTeMy (cxema 8.2.1).

Cxema 8.2.1

SN GG

o-NnupeH Y-NnpeH 2,3-gurngpo-

y-nnpeH

Q0 O

conu
nepunna

a-NMAPOH Y-MUPOH

Gh—| G Q.

»

-
O 0O
@ @

B cooTeeTcTBUU C Takumw CTPRYKTYP-
HbIMW BapvaHTaMu NMPaHOBOro uvKa,
COOTBETCTBYHOWLME WM MPUPOAHbLIE CO-
EAVMHEHWST MOXHO NOapasfenvTh Ha He-
CKONbLKO rpynn, cpasy Xe OTMeTuB, 4To

abconwTHoe B60onNbWWHCTBO NpUpPOA-
HblX CO€MHEHUU NUPAHOBOrO TUNa OT-
HOCSITCSI K KOHOEHCWPOBaHHbLIM coean-
HEHWSAM, T.€. K DEH30NPOV3BOAHbLIM (Ccxe-
Ma 8.2.2).

Cxema 8.2.2

©no\o @@e
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Taonuua 8.2.1.

Knacc coeauHenuvm Crpyxrypa HaagaHue

Mupanb

KaTtexmHbl KaTtexuH

(dnasaH-3-onsl}

0.=MUPOHLI CH:10 N
© 6,7-0MMETOKCU-KYMAPUH
KymapuHbl CHs0 o 0

H3aokymapUHbl MmapaHreHon
Y=NMUPOHbI OH Q
3yreHunH
XpOMOHbI
HO 07 “CHa
®napoH.l AnuvreHuH
dnaBaHoONbI Kemndepon

PnaBoHOHbI HO © o © HapuHreHuH
OH

AurvuapodrnaeoHonsl @ Takcugponuu
HO 0

MN3aodnaeoHsl FeHncTenH
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Tabnuuya 8.2.1 (npogonxeHue).

Knacc coepuHeHuih CrTpyxrypa HaagaHue
Conu nupunua
AnureHngmH
AHTOUMaHMOMHDI MfenaproHnauH
OH JenedpurHnauH

HasepHoe, HeT pacTeHuin, KoTopble
He cogepxanu bul B TOW MY UHOR CBOEN
4aCcTU KakKoro-nubo cCoegUHEHUs Co
CTPYKTYPOW NMUPAHOBOMS LMKNA: 9TO Ka-
TEXUHLI, KyMapuHbl, $GNaBOHOUObI, AHTO-
uuanul. OcobeHHOo WNPoKo pacnpocTpa-
HeHbl gpa nocnefgHux knacca. O6wbiuHO
BCE OHU B PACTEHUSIX HAxXOAATCs B BUOE
rMUKO3UN0B Pa3HoOW CTPYKTYPHI, T.€. BCe
3TU COeAUHEHUST OTHOCHATCS K rpynne ar-
NTMKOHOB, NOCKO/IbKY UMEIOT NO HECKONb-
KO peHoNbHLIX ruapokcunos. Ocrobox-
AatTCes BCe OHW OT YrneéBofHOW 4acTu
AOCTATOUHO Nerko: Nnubo XUMUYECKUM
(KUCNOTHLIM), NUB0 HEePMEHTATUBHbLIM
rmaponu3om. Hanpumep, KymapuH, Haxo-
AAUWUMIACA B pacCTeHWAX B BUOE rVKo3n-
Aa, Npu cyuwkKe cpe3aHHoWU TPaBbl BblCBO-
BoxpaeTcs B cBOOOAHOM BUAOE U Npuaa-
ET BbICYLWEHHOW TpaBe (CEHY) xapaktep-
HbIA NPUATHLIMA 3anax. dpyroe coepunHe-
HUE 3TOro Knacca — KBepPUETUH, CBA3aH-
Holld FTNUMKO3UAOHOW CBA3LIO C Aucaxapu-
nom (D-rnwoko3sa, +L-pamHo3a) obpasy-
ET CoefiMHeHne Noja Ha3BaHUEeM pPYTUH
(cxema §.2.3), KOTOPOE OTHOCUTCH K
BUTAMUHAM [pynnu P, perynupytuinum

NPOHULAEMOCTL KANUNNSPOB, CBEPTLIBA-
€MOCTb KPOBU, BbLINONHAOWMX DYHKUUKD
cuHeprucTa suramuHa C (B obwem, su-
TaMuH P — 310 rpynna katexuHoB U ¢na-
BOHOUAO0B, CBA3AHHLIX B (MUKO3UbLI).
Kpome Toro, ¢nasocHouasl, obnagas xen-
ThIM LIBETOM, NPUOAI0T COOTBETCTBYIOLLLYHO
OKpAacky HEKOTOPLIM nnofam (UMTPYChI)
M UBETKAM (HOroTKW) B COYETAHUU C ApY-
TMMW PACTUTENLHLIMU NMUrMeHTamu. Wx
oKpacka 4acTo MEHAETCH B NPUCYTCTBUMU
Cofiell METANNoB 38 CYEeT XapakTepHoro
KoMNnekcoobpasoBaHus.

OpurvHanoHas U Hanbonee cyulecT-
BEHHAs PO/b B OKPACKE LIBETKOB NPUHaa-
NEXUT aHToUMaHaM (rnMKo3uaamM aHTouu-
aHUaMHOB). MOHHAas CTPYKTYpa PasBuToMn
ApoOMaTUYECKON T-CUCTEMbLI [EeNaeT ux
MOMEKYNbl CUTLHO NOFOLLAILIUMU BUA K-
MbllA CBET B pPasnu4HoOA 061acTu cnexT-
pa. flocneaHee cBOUCTBO CBA3AHO C Na-
BUABLHOCTLYD M-CUCTEMbLI MOMeKyn B 3a-
BUCUMOCTKU OT pH cpenwl. Hanpumep,
UMaHMAMH o6pasyeT KPacHyt OKPacky
P03 U CUHIOKD — BAcCUIbKa (cxema 8.2.4).

Cnenyert Takke OTMETUTL, YTO Hanu-
Yyne HeCKoNbKUX PeHOoNbHbIX DYHKU KN
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. Cxema 8.2.3

HO
H3

H OH Nf(n+)
KoMmnnekc katnoHa meTtanna
Cc Monekynomn ¢nasaHonga

Cxewma 8.2.4

CH3aCOONa
—_—
-—
OH HCI
H

CUHAA OKpacCKa

B MOneKynax BCEeX NPUPOAHbLIX NUPAaHO-
BbIX COEOUHEHWA OenaeT ux aHTUOKCU-
0AaHTaMu, YTO urpaeT CBO NONOXUTENb-
HYIO pPOMb A5l PACTEHUA — HOCUTENs U
DNs OPraHn3mMoB, MX NOTPEBAAIOWNX (K-
BOTHbIX). [Ansi pacteHus-HocuTens apo-
MaTU4eckme NUpaHbl UrpatT ewe u ponb
$OTO3aUUTHLIX BEUWEeCTB, BELLECTB 3KO-
norudeckoro obuieHus.

B goononHeHue K ONWMCEHHLIM Bbille
Knaccam NPpUpOHLIX CoeguHEeHu nupa-
HOBOrO PAAa, XapakTepuayouinxca Hex-
30-KOHAEHCUPOBAHHBIMU CTPYKTYpamMm
K&K OCHOBHbIMW, CnegyeT NpeAcTaBuUTb
OTAENbHLIE NPUMEpPLl U Uenble rpynn.l
NUPaHOBLIX COefVHEHUN, ABAAIOWMXCS
nnbo NCKNIOYEHWSAMKW M3 NPeaCTaBNEeHHON
TUNUYHOK KNaccudmrkauumn, nubo CTPYKTYp-
HbiM pa3suTueM unx. Bo-nepsbix, cyuwecT-
BYIOT NPOCTLIE, T.€. HeKOHOEHCUPOBaHHbLIe

NMPaHOBLIE COEAUHEHUS; BO-BTOPbIX, HE-
peaKu Cry4amn BKIOUYEHMS B KOHAEHCUPO-
BaHHYO CUCTEMY HEBEH30NbHbLIX LiMKNOB,
Takux Kak GpypaHOBbleé U [UOKCAHOBLIE;
O4e€Hb PacnpPOCTPaHeHs NMPaHOBLIE CO-
eOVHEHUSI C N30NPEHUNbHLIMU GparMeH-
TaMU — UUKIUYECKUMW U auuknudec-
KAMU, OT remu- 00 CEeCKBMTEpPNEHOBbIX
(maba. 8.2.2). B 3Ty Xe rpynny (B coOT-
BETCTBUU C BUOCUHTEIOM) OTHOCAT Tak-
e HeuuKnnyeckmne oKCodPeHONbHLIE CO-
eaVHEeHUsa Noa Ha3BaHUeM XankoHbl. Jns
COefiMHEHUN BTOW rpynnbi xapakTepHb
TEeHfleHUMN K pacCluMpeHnio cBoux Buo-
NOrM4eckKknx BOSMOXHOCTEN, YTO, O4eBnf-
HO, CBAI3aHO C YBENU4EHUEeM KOonu4ecTrsa
U pa3Ho0Bpas3na GYHKLUMOHANBbHLIX Fpynn,
N C UBMEHEHUEM NX TUAPOPUNLHO-TUNO-
dunbHbiXx xapaktepuctuk. lNocnepHuin
dakTop 0COBEHHO CYUWieCTBEHHO BAWSET
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Tabnuua 8.2.2.

HexoTopbie NpeacTaBUTENU PAINMYHLIX CTPYKTYPHbIX TUNOR NUPaHa

HaaraHue Crpyxrypa

MUCTOYHMK U CEOMCTRA

0

5

Koasaesan knucnota
(Kajic acid)

W3 rpnbos Bupa Aspergillus,
aKTUBHA NPOTUB rpam-or-
pyuuarensHeix BakTepui

CwpepokcunoHnans A

U3 Eucabyprus syderoxylon.
AKTMBEH NPOTHB FpaM-no-
NoXMTeNbHbIX BakTepyi.

UHockaBuu A

N3 cbenobHbIX rpnbos In-
onotus xeranticus. AHTWUOK-
cuaanT B 5 pas 6onee ak-
TUBHbLIM, YeM BUTaMMUH E,
NPA NEPOKCUAHOM OKWMC-
NEHUU NUNNA0B MUKPOCOM
NEYEHN KpbIC.

(+)-Kanawonug A

N3 Calophyllum, antn-BN4-1
aKTWBEH

(+)-unc-KenakToH
(Khetlactone)

W13 kopHeit Augelica furciju-
ga Kutagawa (Umbilliferae).
CunbHbI renatonpoTek-
TOpHbIA addekT, BKNKOYan
ero CUHTETUYECKMNE NPOMN3-
BOAHBIE (3DWMPbI U FNNUKO-
3nabl N0 MMAPOKCUNBHBIM
rpynnam).

KopnanapwuH (Gypoky-
MapuH)

M3 cyxux nucteeB kopwn-
aHapa QO6GnapaeTt aHTU-
BWAY akKTMBHOCTBLIO.
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Tabnuua 8.2.2 (npoaonxeHue).

Haaganue

Crpyxrypa

MCTOYHUK U CEOMUCTRA

CaHreHon H (npeHwu-
NMpOBaHHbIK GNaBo-
HowA)

U3 kopHen TyTOBOro aepe-
Ba, LWWPOKD UCNOMNb3yemo-
ro B TpaAMUMOHHOW KNTar-
CKOM ¥ ANOHCKOW Meauum-
He.

CuHatuumH (HNaBoHO-
NWrHaH)

N3 nucTeeB Sinaticum, Hat-
JEHHOro B CWHAWCKOM
panoHe ErvnTta. Ucknoum-
TenbHO aKTuBEeH NPOTUB
KNeToK NenkemMdn NnHuu
P-388.

MaHrudepuH (C-rnn-
KO3wn C KCAHTOHOBLIM
ArnMKOHOM)

HacTo BCTpeHaeTCa B pac-
TEHWsAX, B TOM YuClle B Na-
NOpTHWUKAX.

Aynunon A (Npexwn-
KCAHTOHOBLIM THN)

N3 pacTeHwid 1oro-BoCT 04-
HOW A3wwn Garcinia dulcis
Kurz (Guttiferai), ncnonb3ay-
eMbIX B TPAAMUMOHHOKN Me-
OnUmHE.

AXUHATUH (XANKOH)

WUa kopHeir Glycyrrhiza in-
flata (nakpuua). Wnpokuia
CnekTp aHTWOKCUAZHTHOW
AKTNBHOCTH.

NukoxankoH C (npexu-
NMpOBaHbLIA XaNKOH,
peTPOXaIKOHHK)
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Ha NPOSIBNEHWEe WX aHTUOKCWAAHTHLIX
CBOWICTRB, B KOHEYHOM CHETE, OTKPbIBasA pas-
NMYHBIE NPOTEKTOPHbLIE CNIOCOBHOCTU TaKWnX
RewecTs. A T.K. TOKCMYHOCTb 11 KAaTEXVHORB,

8.3. XUHOHDLI

3To KNacc coeAviHeHWA, TECHO CBSi-
3aHHBIA ¢ pEeHOoNnaMu, Tak KaKk OHW nerko
obpasytoTcs okucneHnem GpeHonos (0Co-
H6eHHO OBYX- U Tpex-aTOMHbIX) W1, B CBOKO
oyepellb, Nerko BOCCTaHaBAMBAOTCH A0
¢deHonoB. KnaccudunuvpyroTCs XUHOHbI
no ABYM CTPYKTYPHbIM NPW3HaKam: no

W KyMapwHoB, U (pnaBOHOWOB, KaK NPaBu-
N0, 04EeHb HU3Ka, TO W MOUCK NEeKapCTBEHHbIX
cybcTaHUMin Ha OCHOBE VX XUMNYECKON MO-
ANDUKALMN KKETCS NepCneKTUBHbLIM.

apoMaTtu4EecKOMy yrnesoaopoay, K KoTo-
POMY OHMW NMPUBSI3aHbl YrNepOAHLIM CcKe-
netoM {(6EH30XWMHOHbL!I, HAMBTOXMHOHHI,
AHTPAaxXWHOHbL!) U N0 B3AWUMHOMY MNonoxe-
HWIO KapbOHUNbHLIX rpyNn B Mosekyne
(opTO-BEH30XNHOHLI, Napa-H6eH30XUHOHI,
1,4-HaDTOXUHOHbI 1 T.4. (cxema 8.3.1).

Cxewma 8.3.1

e

0-O8H30XMHOH n-HeH30XUHOH

1,4-H3aPTOXMHOH 9,10-aHTpaxXMHOH

1

B npmnpoaHbIX MCTOYHUKAX {rnasHbim
06pa3oM, B paCTEHWsX) vawe BCEro OHW
BCTpeuatoTCcH B BUAE PEHOMbHLIX UV U30-
NPEeHOWAHbLIX NPOV3BOAHbLIX. OPTO-XVHOHbI
BCTPEYAOTCH 3HAYUTENLHO pexe, Yem
Napa-XvHOHbI. 13 NpOU3BOAHbLIX BEH30XW1-
HOHA, B NepBYy0 oyepenpb, cnegyer oTMe-
TUTL BE CepUWN BEeWecTR: NacTOXVHOHLI
W YOMXVHOHbL!, O4eHb BAV3Kne No CTPYKTY-
pe 1 No BUONOrUYECKM DYHKLIVISIM.

MNACTOXMHOHB! U YOWUXWHOHBI Ur-
patoT BaXHY poNib B GOTOCUHTE3E 1
MWTOXOHAPWANLHOM NnepeHoce 3N1eKTpo-
HOB. 3T PYHKUWKU CBRA3AHLI CO CNO-
CODHOCGTBLIO XMHOHOB NOrAoWaTe BU-
AVIMblA CBET (OHW UMEetOT XenTo-opaH-
XEBYI0 0KpPackKy) 3a CyeT nerkoro n—n*
nepexofa v 3NeKTPOHHO-aKULEeNTOpPHO-
ro xapakrtepa WX T-CUCTEeMbi (cxema
8.3.2).

Cxema 8.3.2

CHas

CH H
| n=3,4,9,10

NNacTOXUMHOHbI

CHa

CH H

ac

f'\e

CHa

n=1-15,

y GAXAHOH B OCHOBHOM 6-10
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YOUXUHOHBI U NNACTOXUHOHLI TOYHEe
cnegyeT KnaccupuUMpoBaTk Kak u3onpe-
HUNUPOBaHHbLIE (UNKM TepneHoUuHbIe)
HEH30XUHOHbI, NPUYEM OHU ABNSIIOTCSH He
UCKMTIOYEHUSIMU, 2 CKOpee TUNUYHbIMU

npeacTaBuTenaMmn NPpUPoaHbIX BeH30xu-
HOHOB: Wenas rpynna coeauHeHun Takomn
XMMUYECKOW NPUPOaLI HANOEHa B pas3nuy-
HbIX OpraHu3mMax ¢ pa3HoobpasHoin 6uo-
NIOrMYECcKoN aKkTUBHOCTbLIO (maba. 8.3.1).

Tabnuua 8.3.1.
MpupoaHbie TepneHoBbIe 6eH3I0XUHOHBI.

Al

HaamaHue Crpykrypa MCTOUYHMK ¥ CROKCTRA
0
OH ] )
BOBUXUHOHBI (N=3, 4) U3 rpuboe Suillus bovinus
HO H
0 n
O
MuneporanoH
CH; OoH
o
o 13 neTponewnHoro akcTpa-
KTa Peperomia galioides
H.B.K. (Piperaceae). TWgpo-
[anonunepon NUNEePOoH NPO[ABUN MHOFO-
obewaLLyro aHTmnapasu-
TApHYI0 aKkTUBHOCTbL NPO-
TWUB TPEX BNAOB Leishmania
0
MaponunepoH

flonrutopoHn B

N3 06ono4eHHUKOB (TYHK-
katoe) Aplidium longitho-
rax

NNMBXUHOH

N3 mopckux ryGok Hip-
OH piospongia metachromia.
Lunpoknia cnektp 6uono-
FU4ECKOW AKTMBHOCTW:
NPOTUBOBOCMNANUTENLHAER,
aHTUMWUTOTUHECKANA, 8HTU-
BUM.
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HahpTOXMHOHBI HacTO BCTPEYalTCs B
pacTeHuaxX B CBA3aHHOW dopme, T e B BU-
e ravKko3naos, ecni OHW coaepxar ele

n heHonbHY GyHKumKo Hambonee uHTe-
pPeCHbI PACTUTENbHBIE HAGTOXUHOHLI, NPea-
CTaBneHHule 8 maba. 8.3.2.

Tabnuya 8.3.2.
fMipuvpoanbie HaPTOXMHOHDLL.

Haseanue Crpyxtypa UcTouYHMK M CBOMCTRBA
0
|
lOrnoH O‘] YepHolid opex
OH O
MNrrombarn Ha Plumbago
0
Hanbonee xapakTepHu
CH 3HavyeHns n=6, 7 OTHo-
MeHaxHOHE! (N=1-13) CATCH K rpynne suTamMu-
HoB K.
H
o n

Tu3aHoH

N3 rpubos Thysanophora
pentcilloides ObHapyxwBa-
eT aKTUBHOCTb NpoTMa HRY
3C-npoTeaswl N3 CEMEHrCT-
Ba BWUPYCQB, OTBETCTBEH-
Holx 3a 3aboneBaHune
NOMUCMUENINTOM U renatu-
Tom A (IC,,=13 pg/mi)

Mapaxon

W3 kopHen gepesa Teclo-
na grandis, N3 pPacTeHusa
Tabebiia avellanedae VM-
MYHOMOAYNATOR, LWTOTOK-
CUYEH,

Bo MHOrMx pacteHuax, OTHOCALLUXCA
K ceMelicTBamMm MapeHOBbLIX, MPeYULLHbIX,
KPYLUMHOBLIX, 60608LIX, NUNerHbLIX, 3BE-
poBORHLIX BCTPEHAKOTCH aHTPaXUHOHOBLIE
MPOU3BOAHLIE, KOTOPbIE OOLIMHO HAXOANAT-
CcA B HUX B HOpMe rnnuko3naos

BewecTsa Takow cTpykTyps obBnapa-
0T ABYMSI OCHOBHLIMW MPAaKTUYECKU MO-
NE3HbIMKW CBOMCTBAMU® OHU CMOCODHLI
BO3DyXfaTbh NepucTanbTUKy TONCTOro

KULLIeYHUKA, 4TO UCnonb3yeTcsd B Melm-
UMHEe, BTOpOE CBOWUCTBO rMAPOKCUNUPO-
BaHHbIX aHTPaxXMHOHOB CBA3aHO CO Cno-
COBHOCTLIO 06Pa30BLIBATEL NPOYHLIE, APKO
oKpalleHHbIe KoMMnekChl XenatHoro Tuna
C KaTuoHamMu MeTannos, OTkyaa U npo-
WCXOAWT rpynna anu3apuHeBLIX KpacuTe:,
neit (cxema 8.3.3).

B pasnuuHbIix NpUpoAHBLIX UCTOYHKKAX
BECbMa HEPEaKO BCTPeYaTCa CoOeAuHEeHUs
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Tabnuua 8.3.3.
NMpupopHblie aHTPpaxXMHOHLL.

Haasahne CTpykTypa McTounnk n ceorcTea
0 OH
OH U3 kopHeit MapeHul Kpa-
AnnsapuH CUNLHOW (Rubia tinctorium).
fipaTpasHOK KpacwuTenb
0
OH Q OH
N3 peBeHa (Rhamnus fran-
3moauH @‘@ gula). CnabutenbHuld 3¢-
- | OH bexT.
. ¥
0 GHk

0
M3 natorenHwix suaos Na-

Bpas3annuxuHeH I cardia. AHTUBUOTUK AHCU-
LMKNMHOBOrO TWNa,
OH

OH O

XUHOUAHOM NPUPOALl, CTRYKTYPL! KOTORLIX  3TO coeauHerua ¢ pparMeHTaMmu OpTO-xu-
He Bcerfa 0AHO3HAYHO MOXHO OTHECTU K HOWUAHOW, METUNEH-XUHOUHOW 11 JAXE META-
TOMY UNM UHOMY KNAacCUYeCKOMY Tuny.  XUHOWAHOW CTPYKTYpLI, HE CywecTBYOWEH

Cxema 8.3.3

B NPOCTOM BapuaHte. B aTy Xe rpynny KOTOpbIX PACNpOCTPAHAETCA HA HECKONb-
Mbl OTHECEeM K “NPoTaXeHHbIE” XMHOHBl — KO BeH30UAHLIX Konew, (maba, 8.3.4). Obbi-
COelUHEeHUA, XUHOUOHAA CTPYKTYPA  HO XUHOHLI 3TOM rpynmbl BLIAENAKTCA etle

Tabnuua 8.3.4.
HexoTopbie HE0OLIYHLIE NPUPOAHLIE XMHOHBL.

Haasanue CtpyxTypa UcTodHuk n cBOMCTRA

OH

[yynexeHoH
(Puupehenane)

M3 MOpCKUX OpraHn3mas,
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Ta6bnuua 8.3.4 (npopaonxenume).

HaaBaHwne CrpyxTypa UcTounuk u cBoMCcTBA
OBHapyxXuUnu LMTOTOKCUY-
MyynexeauoH HOGCTh, aHTUBUPYCHYIO aK-

(puupehedione)

TUBHOCTL, UHITUBUTOPHI
CETP (chclesteryl ester
transfer protein).

fcoporamHoH A

M3 kyctapHuka Psorotham-
nus junceas (Dalea juncea,
Rydb ) RoteHumnanbHbIN
MPOTUBOONYXONEBLLINA areHT,
MHrMBUTOP MPOTEUHKUHA-
3pl C pacrteHun.

bnedapun3amuHbl

daTouyBCTBUTE IbHBLIE Kpa-
cuTenu U3 opraHn3mos Ble-
pharisma japonicum pu
ocseweHun YO un suau-
MbIM CBEBTOM (in vivo W 1k
Vitro) MEHAIOT OKpacCky B
AvanasgoHe KpacHobln-rony-
6aoi (X, 576-592 Hm)

KU BLICOKUM BbIXOAOM MO BUONOrU4ecKoii
aKTUBHOCTU, 0BS3aHHON KaK BLICOKOW pe-
aKUMOHHOW cnocoBHocTM ee kapboHunb-
HbiX rpynn ¢ Hykneodunamu, Tak U CKNOH-
HOCTbO 06Pa30BbLIBATL LOCTATOHHO NPOYHLIE
R-KOMMANEKCbl C aNeKTOpOHHO-A0HOPHBIMU

MonekynaMu unu gparmeHTamm 6onbLUIMX
Monekyn. Baaumogencreue nocnegHero
TUNa MOXET NPUBECTU K UHTEpPKaNs uumn Ux
Mexgy MocTukamu YorcoHa-Kpuka B MO-
nekyne AHK, Hapylume TeM caMmeiM pennu-
Kauuo nocnegHux.

8.4. BuocuHTte3 ¢GpeHONbHbIX COeANHEHUH

Bce rpynnel BewecTs, cocTasnsouime
Knacc NpupoaHbIX GpeHoNbHbIXx coeguHe-
HU, cogepxar (kak obsizatenuHblin) Ben-
30MbHLIA pparMeHT ¢ KUCNopogHeIMU
byHKUMAMU — DEHONBHBIMUK, KAPBOKCUNbL-
HEIMW U UX NPOU3BOAHLIMU. YHUBEpCaSib-
HbIMW UCTOMHUKAMU Kak peHosbHbIX Coeau-
HEHWA, TaK U HEHONOKUCIOT CNyXaT XUH-
Hasi 1 LUMKUMOBAS KUCNOTLI 0BHApYyXeHHbIe
BO MHOMMX pacTeHuax, HO Kak npasvno B
manelx konudecteax. QCoBeHHo aTo kaca-
eTCH LWUKUMOBOW KUCNOTLI, NOCKOMbKY oHA

He HaKannUBaeTC s, a NOCTOSHHO pacxopy-
eTCsl Ha nocneaylolme peakuuu.

BuocuHTEe3 LWUMKUMOBOW KWCAOTLl Ha-
YUMHAeTCs ¢ anbAoNbHOW KOHAeHcauun
eHondocdara NMPOBUHOrPaAAHON KUCNo-
Thl U 4-pocoar-a3puTpo3sl — 06a 31K COo-
evHeHna 0bpa3ylTCa B GOTOCUHTETMU-
yeckom 6noke peakuur. ObpasosaHHan
Ha 3TOM 3Tane rentosa ganee nepexo-
OVUT B JerugpOxUHHYO KUCNOTY nyTem
BHYTPUMONEKEYNSPHOK anbA0NbHON KOH-
AJeHcauuun (cxema 8.4.1).
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Cxema 8.4.1
COOH
H, O o=
c’ CH
| on T +H,0 i HaPO,
] + C—OPOH; ——> [ HO—7— x) T
OH SooH -HaPO, ——OH +HAL'
CH20PO3H4 —+OH
CH
: ]
e P
HOOC — CHaxezz0 HO  CcOOoH COOH  {/
1) ] __HO
= \ /CH-'OH —_— - OH
CH,—CH O i OH o
- - hernapoxmHHas
KWUCNaTa

Ha cnegyiouiemMm atare npespauieHuve
AEernapoOXUHHOW KUCNOTBl MOXET UATU
ABYMSI MyTAMU. d) ee BOCCTaHOBNEHUe
NPUBOAUT K XUHHOW Kucnote, 6) Aerma-
paraums germnapoxXmHoOn KUCNOTel NPUBOANT

K AervApOLLMKMMOBOM KUCNOTE, B Pe3yib-
TaTe BOCCTaHOBNeHUs KOoTopoi obpa3y-
eTcs WuKruMoBasa kucnota (cxema 8.4.2),
CUYUTAKLLAACH KNKOYEBLIM COBAUHEHUEM
B BUOCUHTE3Ee (PEHONbHLIX CoeANHEeHWH

Cxema 8.4.2
HO,  cooH HO, cooH
M XVMHHAs Kucnara
07" NoH HO"" Y “NOH
OH OH
l-Hzo
COOH
NADH WUKUMOBAA KUCNQTa
(—)-neBoBpawarLian
0 : OH
OH
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n ApYyrux KnaccoB NpUpPOOHbLIX BEWecCTB,
B MOSIEKY bl KOTOPBIX BKNKYEHBI HeHONb-
Hble U gpyrue CTpYKTYPHO-CONpsiXeHHbIe
C HUMK ¢pparmenTol. oaTomy BCe BUO-
CUHTETUYECKUE CXembl, BKIYanuue
WMKUMOBYK KUCNOTY KaK MCXOAHOE CO-
eQVHEHUE UNKU KaK KNKYeBOW UHTEepMe-
AnaTt, onpenenstoT Kak WUKUMATHBLIA MyTb
buocuHTesa.

Yxe camMa CTPyKTypa WHUKUMOBOW KKUC-
NOTbl HABOAUT HA MBLICNL, YTO U3 Hee Ao-
CTaTO4YHO NPOCTbIMU peakunaMu MOryT
BbITb Nony4eHsl HeH30NbHbIE COeaUHEHS
C KapBoKCcUNLHON U HEHONLHOW dYHKUUSA-
MW B HECKONbKUX BapuaHTax. Takmmu
NPOCTLIMK MYTAMKU OONXHLI ObITh peak-
Uiy pernaparaugun M QerunapupoBaHus
(okucneHus), KOTOpbLie, B nNpuHuune,

MOryT BbITe OcyuwlecteneHsl 1 6e3 Bme-
warensctea GEepMeHToB, T.e. in vitro C Uc-
NnonNbL30BaHMEM COOTBETCTBYHOUIMX pea-
reHToB U3 apceHana nabopaTtopHbIxX CUH-
Te3o0B. Ho 4Tobbl 0becnedynTe cenexTus-
HOCTb MPOLLECCOB U AHEPreTUYECKYH MAr-
KOCTb WX NpoTekaHus — dpepmMeHTaTmB-
HBLIA KaTanua, KOHEYHO Xe, Heobxooum.
LA OCTaTOMHO NPOCTO BLIFNSOAT NPOUECCHI
BuocuHTE3a Takux NPOCTLIX NPeacTaBu-
Teneit aToro knacca npupoaHelx coepu-
HEeHWIA, Kak rannoeas kucnora (Tpebyert-
CA ypaneHue 4YeTbipex aToOMOB BOAOPO-
na), napa-ruapokcubeH3loHas KucnoTta
(TpebyeTca ypaneHue ABYX MONEKyYN
BOAbLI) U NPOTOKATEXOBAA KUCNOTA (Tpe-
DbyeTcqa ynaneHue gByx aTOMOB BOAOPO-
0a v 0 QHOA MONEKyNLI BOALI, cxema 8.4.3).

Cxema 8.4.3
COOH COCH COOH
-H0 4 NAD"
- . —
HO 2 NAD" HO" Y “oH HO OH
OH OH OH
-2 H,0
HO@COOH

Cnenyloumin 3HaYUTENbLHBIA 9Tan Wn-
KUMatHoro nytu 6uocuHTesa — aTto pe-
akuuu, Begyitue cHadana k obpasoBaHu0
XOPU3MOBOW KUCNOTEI C NOocNenylowmm ee
nepexonom B npedeHOBY KUcnoTy. Bes-
necylmin ¢pochar eHonbHOW GoOpMbI Nu-
POBUHOrpPaaHOW KUCNOThl (3AeCb OH Bbl-
