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CTPYKTYPHO-®YHKUUNOHAABHBIE CBOMCTBA MAKPOMOAEKYA
U OCOBEHHOCTH METABOAMYECKHX TPOLIECCOB
MPHU PASANYHBIX COCTOAHUAX OPTAHU3MA

Toaxauesa H.B., Konomenxo C.H., Maprpinox B.C., 3anresckas U.H., lem6epr O.I1.,
Asicenko .H., Ba6ycaiianu A6ayrra, A6aean Paxman dabraxup

Hccaeaosanne MoAekyAsspHBIX M MeTaBOAMYECKHX MEXaHU3MOB aZANTALMOHHBIX peakUui op-
raHH3Ma KMBOTHBIX H 4YeAOBEKa B OTBeT Ha JeficTBHe pasHOOGpasHbIX (DAKTOPOB Cpezbl SIBASETCA
oAHOft M3 BaKHEHIIMX NPOGAEM COBPEMEHHOH SKOAOTHYECKOH GHOXMMHH, (PUBHOAOTMM H MEZAMLMHBI.
B nocaeamee Bpemsi GoAbloe BHMMaHHME yZEASeTCA BONPOCAM WHAMBHAYAAbHON PEAKTHBHOCTH H
YCTOHYHBOCTH OpraHM3MOB MO OTHOWIEHHIO K (pakTopaM BHelHeit cpeabl. O6wenpusHaHHO, uTO
XapaKTep ajanTaUMOHHBIX peakUHil onpezleAsieTcss (PUBHOAOTMYECKHM COCTOsIHMeM opranusma (HopMa,
CTpecc, MaTOAOIMA), a TaKkxe MHAMBHAYaAbHO-THMoAormdeckumu ocobennocrsamu [IHC, snaoxpun-
HOH peryAsilIuM, COCTOSIHHs ONPEJEACHHBIX CTPECCAMMHTHPYIOUIMX MEXaHH3MOB, BAKHBIM 3BEHOM
KOTOpOil ABAsieTcAA aHTHOKCHAaHTHast cucteMa [1,5] u coctosnus ocHosHOro meraboausma KreTok u
tkaHeft. MeTtaboAudeckasi cuTyauusi, B CBOIO Ouepelb, OTpeleAsieT XapaKTep akTHBauuu rewos [9,6]
M TOCTTPAHCAALHOHHBIX MOAMU(MHUKALMIT OGEAKOBBIX MOAEKyA, YTO OTPA:KAETCA HAa MX CTPYKTYpHO-
dyukuuonarbhpix cpoiictBax [11]. Oanum us speHbeB 6HMOXMMHUeCKOH ajanTaUHH MPH yKa3aHHbIX
COCTOSIHHAX OpraHM3Ma SIBASETCSI aAbGYMHH, BBINOAHSIOWMH BazkHYl0 POAb B TPaHCIOPTE pPasHOOG-
Pa3HBIX 3K3OTEHHDIX. H BHJOTEHHDbIX COEAMHEHMH M HX peryAauuu B pycae kposH. B cucreme Teope-
THYECKHUX M TMPaKTHYECKUX TpPOOAEM, PACKPLIBAIOWIUX XapaKTep MOAEKYASIPHBIX MOBPEMAEHHH BTOTO
feaka, ocoGoe 3HaueHMe MMeloT Hccaegosaius, Hauatsie B 90-e roast I'B.Tpougknm [10]. Brep-
Bble BBICKa3aHHOE WM TPEATIOAOKEHHE O MOCTCHHTETHYECKOH MOAM(HKALMH MOAEKYA aAbbymuHa
HallAO cBoe ' moATBepxzeHne B JarbHenmmx pabotax J.A.Copkumoii, [.FO.Amuuxkoro,
C.H.Bopucenko, H.B. Toaxauesoit u apyrux asropos [8,9,12].

He Menee BamHbIM HanpaBAeHHEM MOAEKYASIDHOH GHOAOTMH SIBASETCS U3YdYeHHE (PH3HKO-
XHMHYECKHX M CTPYKTYpPHO-hyHKLHOHAABHBIX OCOGEHHOCTEll (PUBMOAOTHIECKH aKTHBHBIX MOAEKYA, a
TaKzKe MOAEKyASApHO-aZANTALMOHHBIX MEXaHH3MOB B OBOAIOLMOHHOM acnekte. Peienne npo6iem
CPABHUTEAbHOH 6HOXHMHu TPebyeT BCe GOABIIETO BHMMAaHHA HCCAEZOBATEAEH K H3YYEHHIO TOMOAO-
IMYHBIX GEAKOB, BBIMOAHSIOLIHX OAMHAKOBYIO (pYHKLHMIO B pasHbix opranusmax [4, 16, 17]. Temor-
AOGHMH, HapsAy C APYrMMH GHONOAHMEPAMH, SIBASETCA OZHHM U3 OOGDEKTOB (PHAOTEHETHIECKOIO aHa-
AM3a,

Takum o6pasom, usyyenue cTpyKTypHO-(PYHKUMOHAABHBIX CBOWCTB MAKPOMOAEKYA H COCTOS-
HUA MeTabOAMYECKHX TMPOLECCOB MPU pasHOOBPA3HBIX (PHBHOAOTHYECKHX COCTOSHHMAX B 3aBHCHMOCTH
OT MHAMBHMAYAAbHO-THNOAOIHYECKHX OCOGEHHOCTell OpraHMsMa ABAAETCSl AKTYaAbHOM 3azadeH cobpe-
MEHHOfl SKCTIEpUMEHTAABHON GHOAOTHH M MeZMLHHDI. '

B HacTosgux HccaeZOBaHHAX AAR OUEHKH CTPYKTYpHO-(YHKUHOHAABHBIX CBOHCTB GEAKOB M
MeTaGOAMYECKHX MpOLECCOB GBIAH HCMOAB30BAHBI BAEKTPO(OPETHYECKHE, XpOMaTorpaguyeckue, UM-
MyHo-xumndeckue, cnektparbibie metoan (K, JOB, ATTIC, MK- n ¢ayopecuenthas cuexrpo-
CKOTUsA), a Takxke CKaHupylouwas MukpokaropumetpHs, SIMP-peraxcauus, crektpogoromerpuue-
CKH METOZ NOCTPOEHHS KPHBBIX KHCAOPOAHON AMCCOLMAUMH OKCHreMOTAOGHHOB, SH3HMATHYECKHE
METOZDI.

- Hamu nposeaen anarua cessu gusuororuueckux mokasareaeit ¢ cocrosunem [IOA, TAO u
OTAEABHBIMH TIOKA3ATEASMH SHEPTETHIECKOTO OOMeHa B KPOBH, @ TaKie FOAOBHOM MOST€ KHBOTHDBIX
B HOpME. )

Kak  ussectno [7], mHAMBHAyaAbHO-THMIOAOTHYECKHE OCOGEHHOCTH OpraHM3Ma ?KHBOTHBIX
MOKHO GBICTPO M HAZEXXHO OLEHHTb C TMOMOIbio MeToza oTkpbitoro moas”. Cyrb Meroma sakaro-
YaeTcs B TOM, YTO NOMEIUCHHE KMBOTHOTO B HOBOE OKpY:KEHHEe HHHLHMHPYET HCCAEAOBATEABCKOE
NoBeZleHHE, KOTOPOE B TO K€ BPEMs MOJABASeTCsl aMoluell cTpaxa. B saBucumocTh ot THROAOTHue-
cknx ocobenrocreit LIHC ape yxasaumbie anraronucrideckue TeHACHUMH Y HBOTHBIX NPOABASIOT-
ca no-pasHomy. OaHu AeMOHCTPHPYIOT GOAEE BBICOKYIO OpHEHTHPOBOYHO-HCCAEZOBATEABCKYIO PEAK-
LHI0, ApyTHe - GOAee BbIPAKEHHYIO PEaKUMIO CTPaxa M TPEBOTH. :

193



Cumpeponorncknsi rocysapcrBenusiii yHHBEPCHTET

B MHOTrOUMCAEHHBIX MCCA€Z0BaHHMAX YCTAHOBAEHO, YTO KMBOTHBIE C HH3KHM YPOBHEM OpHEH-
THPOBOYHO-HCCAEZOBATEABCKOTO TOBEZEHHS B OTKPBITOM TOAE XapaKTEpH3YIOTCS HHBKOH CTPEcco-
YCTOMMHBOCTbIO, HU3KHMH TNOPOTaMH YYBCTBHTEABHOCTH K JEHCTBHIO CTpecc-()aKTOPOB, HHUBKOH
YPaBHOBELIEHHOCTbIO HEPBHBIX TPOLECCOB, GOAee BhICOKOH OTPHUATEABHON BSMOLHOHAABHOCTDIO.
KuBoTHDIE, NpOsBASIIOIME BBICOKOE HCCAEZOBATEABCKOE NMOBEJAEHHE B OTKPBITOM NMOAE , HMEIOT, Kak
NPABHAC, MPOTHBOTIOAOKHBIE KadecTBa.

B Haummx uccaezoBaHMAX ycTaHOBA€Ha ZOCTATOYHO BbIpAKeHHAs CBA3b MeTaBOAHYECKHX MpPO-
IECCOB B TOAOBHOM MO3re H MAA3Me KPOBH C XapaKTEpOM HCCAEZOBATEABCKOTO TOBEJECHHMA KHBOT-
HBIX, a, cAegoBaTeabHo, ¥ ¢ tunom [JHC.

JAst KHBOTHBIX ¢ MH3KOM HCCAECZOBATEABCKON aKTHBHOCTBIO XapaKTEpHDbI BHICOKHE YPOBHH CO-
JepaaHns TPOAYKTOB NMEPEKHCHOTO OKHCAEHUS AHMHAOB H THOAOBBLIX FPYNM B KOpe GOADILMX MOAY-
wapufi, HU3KHE 3HAYEHHS AAHHBIX TOKasaTeAell B THIOTAAAMyCE, BbICOKAs AKTHBHOCTb CYKUHMHATAE-
ruaporerasnl 1 uuskas - NADH-zeruaporenas n monoamunookcuzgasmr.

Y XHBOTHBIX C BLICOKMM YPOBHEM OPHEHTHPOBOYHO-HCCAEAOBATEALCKOTO TNOBEAEHUS HMEET
MECTO TIPOTHBOMOAOKHAst MeTabOAMdYecKas CHTyaUMs, KOTOpas XapaKTEpH3YeTCsi GoAee HUBKHM
YPOBHEM COZAEPIKAHUA MPOAYKTOB NMEPEKMCHOTO OKMCAEHHS AHMHAOB H CYMMApHbBIX THOAOBBIX TpymI
B KOpe OOABIUMX MOAYIIApHi, HH3KOH AKTHBHOCTBIO CyKUMHATAErHApOTEHA3bl H BHICOKOM AKTHB-
noctoio NADH-zernaporenas n monoamunookcuaassr.

B kpoBu y skcrepuMeHTarbHBIX KMBOTHBIX YPOBEHb HCCAEZOBATEAbCKOM aKTHBHOCTH OTPHLA-
TEABHO KOPPEAHMPYET C COAEPIKAHHEM CYMMApHBIX THOAOBBIX TPYNM M KOHEYHBIX NPOAYKTOB cBO60Z-
HOPaAWKAABHOTO OKHCAEHUsS H MOAOMKHTEABHO - C KOHUeHTpauueRt aunmugos. Caegyer orMerutb, yTO
B SKCNEpUMEHTAX, MPOBEAEHHLIX Ha WbIMAATaX mopozabni Deawtéi Kopmmumi, 6biro ycranoBaewo, uTo
YPOBEHb COZeprKaHHsi CYMMApHBIX THOAOBBLIX TpYNN CHIBOPOTKH KPOBH CUABHO BaphHPYeT B MOMyAs-
LMK M OTPHLATEABHO KOPPEAHPYeT C ypoBHeM KoBepcuu kopma. ComocraBaeHne pesyAbTaToB, mno-
AYYEHHBIX Ha Aa6OPaTOPHBIX KMBOTHBIX M Ha ZOMAIUHEW NTHUE, NO3BOASET YCTAHOBHTD MPHYHHHO-
‘caeacteennbie cesisu Mexay thnom LIHC, nefiposupokpnunofi peryasiumu, crpeccoycToiuMBoCTbiO,
XapaKTepoM MeTaboAM3Ma H ypoBHeM KOHBepcHH kopMa. CoraacHo HalIMM JaHHBIM, KMBOTHDIE C
HU3KOM KOHBepcneﬁ KOpMa XapaKTepH3yIOTcsl cAaboi, HEYPABHOBELIEHHOH HEPBHOHM CHCTEMOM H HH3-
KO#l CTPECCOYCTOHYHBOCTDIO.

Takum o6pasoM, skcnepHMeHTaAbHbIE (AKTbI CBHJETEABCTBYIOT O TAYGOKHX HpPUYHHHO-
CAEACTBEHHDIX CBA3AX METaGOAHYECKHX MPOLECCOB, MPOTEKAIOIIMX B PABAMYHLIX TKaHAX OPTaHH3MA,
C THNOM BbICIIEH HepBHOA AeATEABHOCTH. | [pMMeHeHMe THMOAOrMYECKOTro MoAXoAa st MetaboAHue-
CKHX NpOLECCOB MO3BOAMT CYLIECTBEHHO paCIUHPHTh M CHCTEMATH3HPOBAThH COBPEMEHHbIE MNpeACTaB-
AEHUS O MEXAaHM3MaX (POPMHPOBAHHMS PasHOOGPASHBIX (PHBHOAOTHYECKHX COCTOAHM, a Takze paspa-
6aThiBaTh CHCTEMBI MPOTHO3HPOBAHIA HHJNWBHJYAAbHOH YyBCTBHTEABHOCTH H DPEAKTHBHOCTH KHBOT-
HbIX M 4YeAOBEKa B OTBET Ha JefiCTBHE pasHOOGpasHbIX (PaKTOpOB Cpeabl. B To e Bpems ouenka
HHAMBHJYaABHO-THIOAOTHYECKHX OCOBEHHOCTEH METaGOAMYECKHX NPOLECCOB MOKET ObITh NOAESHOH
B CEAGKUHMOHHOM MPAKTHKE C LEABIO BBIABAGHHA KHUBOTHBIX C LEHHBIMH XOSSHCTBEHHBIMH TPU3HAKA-
MH.

At usydeHuss CTPYKTYpHO-(PYHKLUHOHAABHBIX CBOHCTB aAbOYMMHa NPH PASAHYHBIX (DH3HOAO-
IHYECKHX COCTOSIHMSIX o6cAedoBaHnl crioprcMenbl pasHon kBaaupmkagmn (MCMK, MC, 1-it pas-
pAAA), BBLITOAHABIIME (DMSHYECKYI0 HArpysKy PasAHYHON MOIUHOCTH M GOAbHbIE ¢ 3ab0oAeBaHUAMH
CEPAEIHO-COCYAUCTON CHCTEMBI M 3AOKAYECTBEHHBIMH HOBOOGPA30BaHHAMH.

Onpeaerenne cozepmanus o6UX AMNMAOB B cocTape chiBopoTodyHoro aab6ymuna (CA) no-
BBOAMAO YCTAHOBHTh MX CTalHOHApHblE KOHLUEHTPAaUUM Y 3A0POBbIX AHML H BhIABHTb Macwtab usMe-
HEHHH B YCAOBHAX MEHSIOLIMXCS MeTabOAHMYECKUX CHTyauuil B ZOCTaTOMHO WIHPOKHMX npezerax’ (or
2.3 Mr/100 mr 6eaka g0 11.0 mMr/100 mr Geaxa).

Kauecrsennbiit anarus gpakumontoro cocraBa AMNMAOB BLIBMA Takde Qpakuun kax (DIA,
MU, AD, CM, uro He HCKAIOYAET BOBMOXKHOCTH KOMIIEHCATOPHOTO BKAIOYEHHS aAbGyMHHA KpOBH
B Npolecchl o6MEHHBAEMOCTH AHNKAOB B MeM6paHaX AMIONPOTEHHOB, YTO, BOSMO2KHO, CBHJETEAD-
CTBYET 0 (PYHKUHMOHMPOBAHMH CHCTEMbl TPAHCIIOPTHBIX GEAKOB .

PETYASIIMM MHOTOYMCAEHHBIX (DYHKIHH OPraHHMsMa, KaK H3BECTHO, ocoboe 3HAUEHHe HMEIOT
TTHZKK. B nocaeanne roger upessbryaiino Bozpoc mHTEpeC K H3yd4eHHIO GHOAOTHYECKHX CBOHCTB
[MTHKK cemeiictsa w3. B pase nybamkaymit nokasaHo HX NOAOKHTeABHOE BAMSHHE B KadecTBe
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(paKTOpa, CHHKAIOWETO PHCK CEPAEYHO-COCYAUCTBIX 3a60AEBAHHH, MX THIOXOAECTEPHHEMHYECKOE M
THIIOTEH3HBHOE ZEHCTBHE, CNOCOGHOCTb CHIMATb arperaguild TpOMGOUMTOB, yAAMHATL BPEMS CBEp-
toiBanus kposu [13, 14]. B nccaegosanmsx, mposeseHHbIX HA KMBOTHBIX, NMOKa3aHa CMOCOGHOCTh
KMPHBIX KHCAOT W3 TOJABAATb POCT OMyXOAefl, HTO CBASBIBAIOT C BO3MOKHBIM MX AeficTBHEM Ha
6nocuntes npocraraanantos [15]. Hamu soiseaenbr onpeseennnie 3akoHOMepHOCTH B CozepKaHHH
ITHKK storo cemeiictea y onkorormueckux GOAbHbIX. YCTaHOBAEH (aKT YBEAMYEHHS KHDHBIX
KHCAOT W3 NpH OHKONATOAOTMH TEMaTO-AyOAEHAABHON 30HBI HA TOBAHHX CTafuWAX PASBHTHA 3a6ore-
BaHMsl, pacCMaTPHBAEMBIH HaMH KaK MNpPOSABAEHHE HeCTeUM(HYECKHX BAMTHBIX PEAKUHI OpraHMaMa.
‘B 10 e Bpema npu usyyenun xupHokucaorHoro coctaa CA y GOABHBIX pakoM AETKHX M MOAOY-
HOM enesnl mokasaHo cumxenue [IHIKK w3 na mawarpmbix cragusx passurua saokauecTseHHOR
OIYXOAHM, YTO CBHAETEABCTBYET O BO3MOMKHOCTH HCIIOAb30BAHMA JAHHOTO TNOKA3aTeAsd KaK JHMar-
HOCTHYECKOTO TeCTa.

OaHnM U3 myTell npeBpalleHMst KHPHBIX KHCAOT SIBASIETCS MX BKAIOYEHHE B PEAKUMH TNepe-

KHCHOTO OKHCA€HHMsA AMNKAOB. /[0 HACTOALIEro BpEMEHH BCE €LE OCTAIOTCA MAAOHU3YHYEHHBLIMH BOMPO-
Chbl, KacaloliHecss MeTaGoAM3aMa, TPAHCMOPTa W HEMOCPEACTBEHHOrO yHaCTHA aAbGyMHMHA B mpoleccax
[IOA. Hamu noxkasano, 4To arb6yMMH CHIBOPOTKHM KPOBH TPAKTHYECKH 3OPOBBIX AML CBS3bIBAET
HEKOTOPOE KOAHYECTBO dHAOTeHHbIx nepekucedt, O6well 3aKOHOMEPHOCTBIO B AMraHAHPOBAHUH MPO-
ayxros [JOA CA npu pasAMYHBIX COCTOSIHMAX OpraHMAMa SBUAOCH MOBBIIIEHHE AKTHBHOCTH OeAKa
B MX TpaHcnopTe. Y CHOPTCMEHOB Pa3AHYHON CNEUHAAMBALMH NMOJ BAHAHHEM (PUAHYECKON Harpysku
oTMeyaroch cHueHHe yposHsi npogyktoB IO, uwro coraacHo cyuwecTsyiomyuM npeacraBAEHMAM
pacCMaTPHBAETCAA KaK OAaronpusATHbIN AMATHOCTHYECKME mpusHak. I|loAydeHHBlE pesyAbTaTbi He
HCKAIOYAIOT BOSMOXKHOCTH aKTHBHOTO MCMOAb30BAaHUS THAPONEPEKHCER B KAYECTBE AONMOAHHTEABHOTO
HCTOYHHKAa BHEPTHH MO WHOMY MEXaHH3MY, OTAMYHOMY OT NYTH [} -OKMCAEHMS KHDHBIX KHCAOT.
Caenyer oTMeTHTs 3HAYHTEABHO GOAee BLICOKOE COAEPKAHHE SHAOTEHHDBIX NEPEKHCEH B aAbGYMHHO-
BOM KOMILAEKCE GOABHBIX LHPPO30M H 3AOKAYECTBEHHHIMH OIYXOASIMH PaSAMYHON AOKAAMBAUMH MO
CPaBHEHHIO ¢ 3a60AEBAHUAMH CEPAEYHO-COCYAUCTOR cHcTembl. Pasamunbiii MacwTab pearnpomaHus
CA na unrencusrocts npoueccos ITOA coueraerca ¢ ymenvluenneM y aTux GOAbHBIX ZOAH apaXH-
AOHOBOH KHCAOTBI, KOTOpas, Kak H3BECTHO, ABAAETCS OCHOBHbIM cyb6ctparom aas [TOA.
' - Takum o06pasoM, npoBeZEHHbIE HCCAEAOBAHUS CBHAETEABCTBYIOT O pESKO BbIParKEHHOM
"neperpyxentnoctn” mMorekyr CA pasaMuHBIMH AMraHZaMH, YTO HECOMHEHHO JOAMKHO OTpaMaThCA
Ha MX KOH(OPMALMOHHOM coCTOosHMH. MeToZaMM CIEKTpaAbHOTO H (PAYOPECIIEHTHOTO aHaAM3a GbIAO
nposezeno usydenve CA onkorormyeckux 6GoabHbiX. |loAyueHHble ZaHHBIE NOATBEPKAAIOT HMEIO-
IIMECA TPEACTABAEHHA O KOH(OPMALHOHHON H3MEHYMBOCTH MOAEKYA aAbOYMHMHA NMpH IATOAOTHH, HTO
BbIPAKAETCA B YMEHBIUEHMH KOAMYECTBA CIHPAABHBIX CTPYKTYp M ZOCTYMHbIX NMepTypOaluu THPO3H-
AOB, a TaK:Ke NOBEPXHOCTHO-OPHEHTHPOBAHHBIX M Goaee raybokux soH copbumn AHC n (OHA,
coorsercreento [8,9,12]. Ouenka pesepsroft pynkumuonaronoit aktusHoctn (PMA) n Tepmocra-
6urbnoct CA onKOGOAbHBIX (paK MOAOYHOM »KEAE3bI H AETKHX) BBISBUAA ABHO BbIpaKEHHYIO AH-
HAMHKY STHX IOKAasaTEAeH B 3aBHCHMOCTH OT XapakTepa M CTENEHH TAXKECTH 3a60AeBaHMA. |ak,
PMA arbbymuna cuuxarace 20 32.8% npn pake morounoii xereset n 29.4% npu pake rerkux y
GOABHBIX C YeTBEPTON CTaMel PAasBUTHA OMYXoAH. PesyAbTaTal AM(dEpeHUMAAbHON CKaHHPYIOIeH
MHUKPOKAAOPHMETPHH TOKA3AAM PE3KOE CHIKEHHE YJAEAbHON SHTAaAbMHH JAEHATYPALMH Ha HaYaAbHbIX
sTanmaX NAaTOAOTHYECKOTO mpollecca. B To ke BpeMA NpH BO3ZEHCTBUM PEryASPHBIX (PHBHUECKHX
HArPY30K BBIIBAGHBI AMIIb AOKAAbHBIE KOH(POPMALHMOHHBIE UBMEHEHHA B OOAACTH HEYNOpPAAOYEHHBIX
cTpyKTYp.

s ouenkn QurOreHeTHUECKHX OCOOEHHOCTENH CTPYKTYPHBIX M (DYHKIHOHAABHBIX CBOWCTB Te-
MOTAOGHHOB NMO3BOHOYHDBIX B Ka4eCTBe OGBEKTOB CAYXKHAM TOAOBO3peAble ocobu 13-t npepcrasure-
A€l LIECTH KAACCOB MO3BOHOYHBIX: YEAOBEKA, GblKa, CBHHbH, TIOAEHsS, TOAY6s, Kyp, BOASHOTO yaxa,
TPABAHOH AATYIIKH, cepoll 2kabhbl, Ke(paAH-CHHIMAb, Kapna, TOACTOAODA H PeYHOH MHHOTH.

[Toryuennnie HamMu zaHmblE CBHAETEABCTBYIOT O TOM, YTO MOZABASIONIEe GOABLIHMCTBO H3Y-
YEHHDBIX TEMOTAOGUHOB y MNpEACTaBHTEAEH PABAHYHBIX KAACCOB NO3BOHOYHBIX SIBAAIOTCA TETEPOTEH-
MBIMH M Pa3AEASIOTCS MeTolioM dAekTpogopesa B 7 Yo-om [IAAT Ha zBe m 6oAbluee KOAMHECTBO
¢paxuuii. Habaronaerca Tempenuusa cHmuenns oTHOCHTEAbHON SAEKTPO(OPETHYECKOH MOABHUIKHOCTH
IEMOTAOOHHOB B psizly NMO3BOHOYHBIX OT KPYTAOPOTBIX M PbI6 K MAEKOTHTAIOUIHM.
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Msyuenne cpoactsa k KHCAOPOAY 3AEKTPO(OPETHYECKUX (PPAKIMI TEMOTAOGHHOB MOSBOAMAO
YCTaHOBHTb PA3AMYMA B COCTOSHHM MX (PYHKUMOHAAbHOH akTMBHOCTH. Hauboree BbicOKMM cpoa-
CTBOM K KHCAOPOZAY OTAMYAIOTCs TAaBHbIE (DPaKLMH TeMOTAOGHHOB MHHOTH M MPEACTaBHTEAEH KAacca
poi6. B xapaktepe mamenenuit cpoacTsa reMorA0GHHOB K KHCAOPOAY MPOCAEHHBAETCS OTPEACAEHHAs
3aKOHOMEPHOCTh: CHH:KEHHE CPOACTBA K KHUCAOPOAY MpH MEPEXOZE OT HHUBIIMX (PMAOTEHETHYECKHX
rpynn mosBoHouYHbIX K BbicukM. Hauboaee sHaumtesbHble usMenenus HabalogaloTca mpH mepexoze
OT KAacca pbi6 K KAAGCCy 3eMHOBOZHBIX, 4 TaKze OT 3eMHOBOJHBIX M MNPECMBIKAIOIGHXCA K KAACCy
OTHL.

JaroHeilee HByueHHE BHYTPUMOAEKYASPHOR CTPYKTyphl reMorAobuHoB merogamu SIMP-
PEAAKCAUMH H (PAYOPECLEHTHOrO AHAAM3a MO3BOAHMAO YCTAHOBHTb (PUAOTEHETHYECKHE PABAHYUS Te-
MOTAOGHHOB B ypOBHE BHYTPHMOAEKYASIpHOM MOABH:KHOCTH, CTENEHH THAPO(GOOHOCTH M B MAOTHOCTH
YNaKOBKH pasAHYHBIX obaactefi GeakoBoit rao6yant. Ilokasano, yro B mpouecce ¢uroreHeza ocy-
LIECTBASIAOCh 3AKOHOMEpHOE yBEAWUEHHE BHYTPHMOAEKYASPHOI TOABHKHOCTH TeMOTrAOGHHA M, BMEC-
TE C TEM, YMEHbIUEHHE MAOTHOCTH YNMAaKOBKH LEHTPAAbHBIX Y4aCTKOB MOAEKYABI.

Ha ocnosanun pesyabraToB (ayopecueHTHOTO aHaAMBa MOMKHO CAEAATb TNPEATNIOAOKEHHE O
TOM, YTO Ha H3MEHEHHsi BHYTPHMOAEKYASIPHOH CTPYKTYpbl reMOrAOOHHA, KOTOPDIE OCYILECTBAAAMCD B
NPOLIECCE . 3BOAIOLMH, HAKAAQZBIBAAHCD OTPEAEAEHHDIE OTPaHHYEHHUS.

IlenTparbHbie 06AacTH MOAEKYABI reMOrAOGHHA MpeTepneBaAd GOAee :KeCTKHE OrpaHHYEHUs B
pasMepax H CTENEHH THAPO(POBHOCTH, YTO AOAKHO ObITb MPUHUMNHAABHO Ba:KHBIM JAsL NOAZAEpa-
HHUS TIPOCTPAHCTBEHHOM CTPYKTYpbl MOAEKYABI M €€ ONTHMAAbHOTO (yHKUHOHMpoBaHus. | lepudepuii-
Hble 06AACTH MOAEKYAbI TeMOrAOOHHa MPETEPIIEBAAN GOAee KECTKHE OrpaHMYEHHs B TAOTHOCTH Yylla-
KOBKH, UTO TaKe MOTAO MMETb GOAbINOE 3HAYEHHE AAA COXpaHeHusi obuwell CTPyKTypHOH opraHHsa-
UMK kaxkzaol us cybveaunuu. MeHee KeCTkHe OrpaHHYEHHss B MAOTHOCTH - YNIAKOBKHM MNPETEPNEBAAH
LeHTpaAbHblE 06AaCTH MOAeKyAbl reMoraobuna. Jlaa atux obaacreil Goabuiee 3HaueHHE HMEET CO-
XpaHEHHE ONTHMAABHBIX PasMEPOB M CTENEHH TMAPOPOOHOCTH, YTO COTAACYETCA C HMEIOIUUMHCS B
autepatype npeactaBreHuamu [2, 3]. Bmecre ¢ Tem mommo npeamoroxutb, uTo GoAee Bbipa-
’KEHHbIE M3MEHEHHS B ' MAOTHOCTH YNAKOBKM B LEHTPAABHBIX OOAACTAX MOAEKYAbl [eMOrAOGHHa
(nenoasproe “"sapo” Kamzofl us cybbeaMHm1, ruapodobHas NOAOCTb MexAYy CybbeAMHHLAMH B
TeTpaMepe) MOTyT ObITb OZHOM W3 NMPUYMH BHAOBBIX PA3AHYMIl TeMOrAOGHHOB B YpOBHE BHYTPHMO-
AEKYASIPHOH 0 BH2K-

Y ! ©
HoctH, R T - KOH(POPMALMOHHOTO MEPEXOZOB U B (PyHKUMOHaAbHOM aktuBHOCTH.  MoxHo

Tak:Ke NPEANOAOKHTD, UTO ONPEAEAEHHDBIE CTPYKTypPHbIE GAOKH GEAKOBOH MOAEKYAbl, B (JOpMHpPOBa-
HHUH KOTOPBIX 3AHATBHI NPEUMYUIECTBEHHO THAPO(QOGHbIE AMHHOKHCAOTHBIE OCTaTKH, B OCHOBHOM
C(POPMHPOBAAMCh HA paHHEM 3Tame SBOAOUMM remorrobuma. Jarbeiiuue, zaxe HesHaYHTeAbHblE
M3MEHEHHA MAPOPOGHBIX YYACTKOB GEAKOBON MOAEKYABI B MpOLECCe (PHAOTEHE3a MOTAH CHOCO6-
CTBOBaTh COBEPLIEHCTBOBAHHIO CTPYKTYPHO-(DYHKIMOHAABHBIX CBOHCTB reMOrAOGHHA.

(MuroreneTnyeckre 0CO6EHHOCTH BHYTPHMOAEKYAAPHOH CTPYKTYpbl TeMOTAOOGHHOB NpOCAEXH-
BAIOTCA B pasAH4UAX obulero obbeMa rapodobHbIX nmoAocTeit (corloburnsauus GeH30Aa pacTBOpa-
MM TeMOTAOOMHOB) H B KOAMYECTBE THUTPYEMBIX MOBEPXHOCTHBIX THpo3uroB. OTMedeHa B3aMMOCBs3b
B XapaKTepe MSMEHEHHH 06wero obbeMa rHAPOPOGHBIX MOAOCTER GEAKOBOH MOAEKYABI H NAOTHOCTH
ee leHTpaAbHBIX obAacTeil. Ilpu mepexose OT HHBMIMX (PUAOTEHETHYECKHX IpYNn NOBBOHOYHBIX K
BBICIIMM CHHU2saeTcsi MukposizkocTb 30H copbuuu (DHA u yseamuupaerca obwuit o6vem rugpo-
(pOGHBIX TMOAOCTEH, YTO B LEAOM _CBH/ICTEABCTBYET O CHHIKEHHH KOMMAKTHOCTH YNaKOBKH 6eAKOBBIX
rao6ya. Bosmommo, ato m ABASIETCA OCHOBHO# NPHUIUHOH YBEAHYEHHs] BHYTPHMOAEKYAspHOH MO~
ABHUAKHOCTH reMOTAOGHHOB B psiZy NMO3BOHOYHBIX OT KPYTAOPOTBIX AO NTHIL H MAEKONMHTAIOILIHX.

Ouesugno, B npolecce (UAOreHesa OCYIHECTBAAAOCh HEPABHOMEDHOE PA3BHTHE BHYTPHMOAE-
KYASIDHOH CTPYKTYpbl H (DYHKUHOHAALHBIX CBOHCTB [eMOTAOOMHA, B pe3yAbTaTe KOTOPOro M3MEHEHHE
KHCAOPOZAO-TPAHCMOPTHBIX CBOHCTB [EMOTAOOHHA, BEPOSITHO, WIAO B HANpPaBAEHHH MOBLIEHHS €ro
3((PEKTHBHOCTH Ha dTalle pasrpy3kH B TKaHsX, YTO ZOAKHO ObIAO MMETb ONPEAEAEHHOE (PHBHOAOTH-
YecKkoe SHaYeHHE.

Takum o6pasoM, pasBUTHE SBOAIOLHOHHBIX NPEACTABAEHHH O (POPMHPOBAHMH CTPYKTYphl H
(YHKUHM reMOTAOGHHOB AAET BO3MOMKHOCTb AYYIUE MOHATD OCHOBbI MOAEKYAAPHBIX aZanTaluH B
(PUAOTEHERE U ONPEAEANTb BaKOHOMEPHOCTH, CBS3aHHbIE C PA3BUTHEM BHYTPHUMOAEKYASPHDIX B3aHMO-
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ZeliCTBUH Kak B reMOrAo6uHe, Tak H B JApyrMx (DHBHOAOTMYECKH BaKHbIX GeAkaXx. B wactHoCTH,
aZanTalHOHHbIE XapaKTEPHCTHKH CTPYKTYPHO-(PyHKIIHOHAABHOTO COCTOSIHMsA aAbOYMHHA B PasAHYHbBIX
METaBOAMYECKHX CHUTYaUMAX MOTYT HMETb BasKHOE BHAYeHHE B HBYYEHHH aAbOyMHH-peLenTOpHbIX
B3aHUMOJENCTBUH, TPAaHCAOKALMH AMFaHZOB 4EPE3 KAETOYHble MeMOpaHbl, AMUCCOLHALMM AMFaHZAAb-
6yMUHOBBIX KOMILAEKCOB H KaTaboAusMa aToro 6eaka. Pemenue ykasaHHbIX npo6ieM NO3BOAMT Cy-
LIECTBEHHO PACIUMPHTb M CHCTEMATH3HPOBATb COBPEMEHHDIE NPEACTABAEHHA O MOAEKYAADHBIX H Me-
TaBOAMYECKHX MEXaHH3MaX (POPMHUPOBAHMA pPa3HOOGPABHBIX (PUBHOACTHYECKHX COCTOSHHM, a TaKzke
pa3pabaTbiBaTh CHCTEMBI NPOTHOBHPOBAHMA HHAMBHAYAALHOH WYBCTBHUTEADHOCTH M PEaKTHBHOCTH
KHMBOTHBIX H YeAOBEKAa B OTBET Ha JeiCTBHe pa3HOOGpasHbix (akTopoB cpeabl. M1 xora B TeueHue
TNOCAEZHUX AET YK€ MOSABMAHCb paboTbi TAKOrO XapaKTepa, MPEACTOUT YrAYGACHHOE PasBHUTHE STHX
NpobAeM Kak OZHOH H3 BaxHeMMX 3aZa4 COBPEMEHHOH MOAEKYASIpHOH GHOAOTHH. |

AMUTEPATYPA

1. Braanmupos KO.A., Apuakos A.H. [Tepexucuoe okucarenme aunugos B 6norornueckux membpanax -

M.:Hayxka,1972. - 252 .
2. Boabkenmresin M.B. Buonoanmepst u ssoaoums // Moa. 6uororus - 1985, - T.19, swm. 1. - C. 55-66.
3. Kumypa M. Monekyaspuas spontoyua: Teopus mefiparstoctu. -M.: Mup. - 1985. - 398 c.

4. Kpenc E.M. O6 ssonouun mMoppoduauororuyeckont u sBoaoyun 6uoxumuueckoit //Hiypu. ssoa. 6uoxum. u ¢u-

suon. - 1976. -T.12,_7 ON 6. - C. 493.522.

5. Meepcon 0.3, Anantayus k cTpeccopHbIM CHTyaUMsaM u CTpeccAumuTHpylolue cuctemb! / /PykoBoactso no ¢u-
3MOAOrHM aanTapuoHHbIx npoyeccos. M.:Hayka, 1986.-640 c.

6. Meepcon M.3., Marbiwes H.JO. Menomen apantaymontiofi crabuausayguu cTpyKTyp u 3amiuta cepaua. -
M.:Hayka, 1993. - 159c.

7. Cumarnn B.H., 3yxaps A.B., Kyaukos M.A. Tun uepsHoit cucrempl, cTpeccoycToMUMBOCTb H PerlpoAyKTHBHASA

oyuxuus. - M.: Hayka,1988. - 135 c.

8. Copxuna J.A. Kongopmaumonnblie nameHeHus GeAKbDB ChIBOPOTKHM B Npoliecce BbIIOAHeHMS MMM TPAHCIIOPTHOM

oyuxuun / /Bonp.meg.xuvum. - 1967. - T.13. - N 3. - C. 263-270.

9. Toakauesa H.B., Aesaues M.M., Kyrakora C.H. u ap. CrpykrypHo-dynxumonassuas ouenka CA npu omxono-
rudeckux 3a6oaesannax //Bonp. onkoa.-1991.-N 3.-C. 293-297.

10. Tponykuii I'.B. Msmenenne Geakos kpoBu 2MBOTHBIX B MpoOLiECCe BHHTOAHEHHS MMM TPAHCIIOPTHON (YHKUMH
//Tes.5 cvesaa Ykp.obiectsa ¢pusmororos, Goxumukos u Qapmakororos. - Kues., 1956. - C. 320-321.

11. Tpouyxknit I'.B. Tocrennretnueckan mMoangukaums eaxos npu narororuu. //Yip.6uoxum.xypn. -1987. -T.59. -
N 2. -C. 91-117.

12. Tpouuxnit I".B., Axuuxui I'.}O., Bargacappsan C.H., Toakauesa H.B. Mamenenus cryxrypsr u usmenunsocts
CbIBOPOTOYHOTO aAbGyMuHa B Hopme M Hpu matorornt //Moa. 6uoa. - 1976. - N 12. - C. 89-98.

13. Gueriquion J.L. Prostaglandin -macromolecule interactions. //J. Farmacol. and Exp. Ther.-1976.-V.2.-P.391-401.
14. Lands W.E.M. Renewed questions about polyunsaturated fatty acid //Nutr.Rev. -1986.-V.44,N 6.-P. 189-195.

15. Karmali R.A., March J., Fucsh C. Effect of_7 w_03 fatty acids on growth of a rat mammary tumer //J. NCI. -
1884.-V.73. - P. 457-461.

16. Kimura M. Ectimation of evalutionary distances between homologous nucleotide sequences

//Proc.Natl. Acad.Sci. USA - 1981. - V.78. - P. 454.458.

17. Zuckerkand| E. The appearance of new structures and functions in proteins during evolution //J.Mol. Evol. -1975.
V.7, 7 ON1. - P. 1.57. ‘



