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ITPO- U AHTUOKCHUJIAHTHBIN CTATYC KYJIbTUBUPYEMBbIX
IN VITRO KJIETOK KAPTO®EJIA ITPU CEJTEKIITNN
HA COJIE- 1 3ACYXOYCTOMYUBOCTD

AnHoTtammsi. [TpoBeZcH CPAaBHUTCIBHBIN AHANH3 YPOBHSA IPOOKCHIAHTOB (COACP)KAHHME IEPEKHCH BOIOPOAA
(H-,O,) u mepexucHoro okucieHus TunuaoB ([10J]) 1 akTHBHOCTH aHTHOKCHIAHTHBIX (hepMeHTOB (AOD): cymepok-
cugmucmyTassel (COJI), ackopbarmepokcumassl (AITO), karamaser (KAT) u mepoxcuaassl (ITO) B CyCMEH3HOHHBIX
KJIIeTKax kaprodemst copra Axcop mpu cenekuun Ha core- (0,1M NaCl) u 3acyxoycroiansocTs (0,15M MaHHHTON).
Ha HauambHOM 3Tame CENeKIMM B KICTKAX YPOBEHb MPOOKCHAAHTOB ObLT BhINE B 1,5-2 paza, ueM B KOHTPOJIC HA
cpeaax ¢ MaHHHUTOJIOM. 3aCOJICHHE BBI3bIBATIO He3HAUMTENbHOE HA 30-40% ycnnenue [10J1. Habmromanu akrusanuo
KAT u CO/l npu 3aconcHuM U HHTHOUPOBAHUE — IPU OCMOTHUYECKOM cTpecce. AktuBHOCTH ATIO m I10 ycumusa-
JIACh HA CPEIaxX ¢ MAHHUTOIOM U cHrkamach Ha cpenax ¢ NaCl. COJ u KAT akruBupoBaucs Ha (50-60% Oombime
KOHTPOJISI) HA KOHCUHOM JTallec CEJICKIMH B 3aCyXOYCTOWYMBBIX KIeTKaxX. HamOompmmit OTKIMK HAOTFOJANHM [T
cesazanHO# (popmsl 10, akTHBHOCTH KOTOPOI B 2-3 pa3a mpesbimana KOHTposs. Coaepskanne H,O, u ITOJI mpakTu-
YECKHM HE IPEBBIMANO KOHTPOIBHOTO YPOBHS, YTO CBHICTCIBCTBYET 00 3()()eKTHBHOH padOTE aHTHOKCHIAHTHOH
CHCTEMBI 3aIMUTHI YCTOWYMBBIX K JAHHBIM CTPECCAM KICTOK. TakuM 00pa3oM, CYCIEH3HOHHBIC KICTKH KapTogerrt
copra AKCOp NMOKA3aJM AOCTATOYHO BBICOKHH IMOTCHIHAN I CEJICKIMH HA COJE- M 3aCyXOYCTOHYMBOCTh. AKTH-
pammst COJI, KAT u cBsi3aHHBIX ¢ KIeTOUHOH cTeHKOH (hopum [1O yuacTByer B yTHIH3ALMU aKTHBHBIX (JOPM KHCIIO-
poxa (A®K), CHUMACT HCTATHBHOC BIHMSAHHC OKHCIHTCIBHOTO CTPECCa H MPAMO KOPPEIHPYET C COJNC- U 3aCyXO0ycC-
TOWYIHBOCTBIO CYCIICH3HOHHBIX KIETOK KapTo(hers.

Kimouennie cioBa: kaprodens, CyCICH3HOHHbIC KICTKH, AHTHOKCHIAHTHBIC (PEPMEHTHI, IPOOKCHIAHTHI, CEICK-
IHSL, COJIEY CTOMYMBOCTD, 3aCY XOY CTOHYHBOCTb.

Tipek ce3aep: kapTorm, CyCIICH3UOH/bI HKACYIIANAP, AHTHOKCHIAHTTHI (DepPMEHTTED, MPOOKCHIAHTTAP, ipIKTEY,
TY3Fa TO3IMILTIK, KYPFAKIIBUIBIKKA TO3IMILTIK.
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B nHacrosimee BpeMsi YCTaHOBJICHO, YTO OMHHUM M3 OOIIMX CTPECCOPHBIX OTBETOB PACTCHUN HA JCH-
CTBHC TOBPCIKAAOMMX AOHOTHUSCKHX (DAKTOPOB Pa3IMYHON HPHPOIBI, BKIIOYAS 3aCOJNCHHE W 3aCyXY,
SBISICTCSl VCUIICHUE TCHEPalMK akTHBHBIX dopM kuciopoga (ADK) u pa3sutie oKHCITUTEIBHOTO CTpecca.

Baxnyro posb B 3aIMATE KICTOK M TKAHCH OT YPS3MCPHBIX OKHUCIUTCIIBHBIX MOBPSIKACHHA U TMOJ-
JICpKaHUsT HOPMATBHOTO PEAOKC-0agaHCca UrparoT CHCTEMBI €CTCCTBCHHOM ACTOKCHKALMH, B TOM YHCIIC
cnermanusuposannbie depmentHoie antnokcuaantel. COJ, KAT, rpymma I10, depmentst ackopbar-
rnyTtarunonosoro nukiaa: AllO, meruapoackopbar-peaykrasza ([IAP), rayratuon-peaykraza (I'P) [1, 2]. B
HAYYHOU JHUTEPATYPE HUMECTCS MHOrO (PAaKTUUICCKUX AaHHBIX 00 y4acTuu (hepMEHTOB-aHTHOKCHIAHTOB,
IKCIPECCUU WX TCHOB B 0Oe3BpexkuBanunu pasindubix ADK, oOpazyromuxcs mpu abHOTUYICCKUX CTPEC-
cax. BoMBIIMHCTBO MCCICI0OBAHMI TIOKA3BIBACT MPSIMYEO KOPPEISLUI0 YCTOMUYUBOCTH K AAHHBIM CTPECCO-
BbIM (haKTOPaM ¢ YCHJICHUEM aKTUBHOCTH (DCPMEHTOB — AHTHOKCHAAHTOB, U KAK CJICCTBUC YMCHBIICHUCM
MPOSIBIICHUHA OKUCTUTENBHOTO cTpecca |3, 4]. OaHako He Beerja OCHOBHBIC aHTHOKCHIAHTHBIE (hEPMEHTEH
pearupyroT Ha CTPECCHI, BBI3BAHHBIC 3aCOJCHHUCM M 3aCyXOW YBCIMYCHHEM aKTUBHOCTH. MMerorcs
JAHHBIC, YTO OpU AckcTBUM BhICOKMX KoHIEHTpaumii NaCl u B cONeyCTOHYMBBIX M YYBCTBUTC/IBHBIX i71
vitro nmuausx kaptodenas nadbmonanoce camkenue aktusHocTd COJl, AIIO, I'P, a aktusHocts KAT He
MeEHsIach [3].

JlureparypHbie JaHHBIC TOKA3BIBAIOT, YTO MPO- M AHTHOKCHIAHTHBIC CHCTECMBI MOTYT BBICTYIATh
MapKepaMu YCTOHYHUBOCTH WM YyBCTBUTCABHOCTH PACTCHHM K aOMOTHYCCKHM CTPECCaM, BKITFOYAs
3aCOJICHHE W 3acyXy. Y IOOHOH MOJAECTBIO IS UCCICIOBAHUSA OMOXHUMUYCCKUX ACICKTOB YYACTHS MPO- U
AHTHOKCHIAHTOB B MCXAHHU3MAaX YCTOWYMBOCTH M CCICKIMHM HA COJIC- U 3aCyXOYCTOWYHBOCTH MOTYJI
CyKHUTh KyIBTHUBUPYEMBIC 1N VILro KJICTKH U PACTCHUS-PETCHEPAHTHI,




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

B c¢Bsi13u ¢ 3THM OBLIH HCCIICA0BAHB M3MECHEHHUS MPOOKCUIAHTHOTO cTaryca (reneparus H,O, u [10J])
¥ aKTUBHOCTH KTI0UeBhIX AO®D mpu cenekumu CyCIeH3HOHHBIX KICTOK KapTodesst copra AKCOp Ha Coe-
U 3aCyX0yCTOHUYHBOCTD.

Marepuajbl H METOABI

OOBEKTOM HCCICIOBAHUN CIYKHIH CYCIHCH3HOHHBIC KICTKH Kaprodens copra Akcop. ms mpose-
JCHHS KJICTOYHOH CEJCKLHMH Ha 3aCyX0- H COJNCYCTOHYHMBOCTh B CYCICH3MOHHOW KYJIBTYpE Kaptodemnst
WCTIOIB30BANIA CCJICKTUBHBIC areHThl MaHHUTOI B KoHUCHTpauu 0,15M, u NaCl B konueuTparmu 0, 1M,
KOTOpBIC JOOABIANIH B JKHAKYIO NHUTATCIbHYIO cpeny. KieTouHyro celeKumoo MpOBOAMIH CIIOCOOOM
HOpsIMOM CENEKLUU, IMPU KOTOPOH BBLKMBACT JHINb ONPEACICHHBIM HCKOMBIM MYTAaHTHBIM THI KJIETOK.
Cenekuuo OCYIECTBISIN MO KIACCHYCCKOH CTYNEHYATOH CXeMe: KYJIbTHBHPOBAHUE KICTOK B HECEICK-
TUBHBIX VCIOBHAX (14 CyTOK), KYIBTHBHPOBAHHC KJICTOK B CCICKTUBHBIX VCIOBHAX (2 CYOKYIBTHUBU-
poBaHus ¢ IEPUOIOM 7 CYTOK); MEPSHOC KJICTOK B HECCJIICKTUBHBIC yCIOBUS (14 CYTOK); MEPEHOC KIICTOK B
CENEKTHBHBIC YCIOBUA (2 CyOKYJIBTUBHPOBAHUS 1O 7 CYTOK).

Conepxanue H,O, onpeaensnm ¢ UCMONB30BAHUEM KCHIICHOJIOBOIO OpaH:keBOro cornacHo Gay [6].

Hurencusrocts [10J] ananu3npoBaiy no HAKOIUICHUIO B KJICTKAX MaJOHOBOro auanpacruga (MJIA),
OTPEACISCMOrO 1O [BETHOM PEaKuu ¢ 2-THo0apOUTyPOBOI KUCIOTOM [7].

Axtusrocts KAT onpeaensmu cnexrpodoromerpruecku 1o pacmnazy H,O, mpu 240 v B Na'-doc-
darrom Gydepe (pH 6,5). Peaxrmonnas cvech comepxkana 2vi 0,1M Na'-pocdarroro 6ydepa (pH 6,5),
100 mxr H,0, (bunanpHas xonuentpanms 12,5 mM), 50 mrn pacrutenbroro 3kcrpakta. KosddummeHr
skcrunkumu H,O, mpu 240 am 0,040 MM em! [8].

AxrtusHocth AllO onpenensnu cnekTpoQOTOMETPHUICCKH MO PA3IOKCHHUIO ACKOPOHHOBOW KHCIOTHI
mpu 290 am B Tpuc-HCI 6ydepe (pH 7.8). Peakunonnas cmecs cogepxana 2 mi 0,2 M Tpuc-HCI Gy depe
(pH 7.8), 100 mka 5,6 MM ackopOunoBoii kucmorsr, 100 mxa 11,25 mM H,0,, 100 mkn pactutensHOro
skerpakta. Kosdduiment skeTHHKIHN ackopOHHOBO#H kucaoTs mpr 290 mm 2,8 MM em™ [9].

CymmMmapnyro aktueHOCTE COJl onpeaemsimg B peakuuy KOHKYPSHTHOTO BOCCTAHOBJICHUS TETPA3OIHS
autpocunero [10] ¢ mogudukanusMu.

AxtuBHocTh [10 oT™Meuwanu mo HaYaTbHON CKOPOCTH OKHUCICHHS O-AHAHHU3UANHA MPH KOMHATHOU
temmeparype npu 460 HM. CKOpPOCTh PEakLUH ONPEACSIN MO TAHTCHCY VITIA HAKIOHA HAYaTbHBIX
YYIaCTKOB KHHETHUECKUX MPSIMBIX H3MEHEHHS ONTHIECKOM IIIOTHOCTH BO BpemeHH [11].

KonmuecTso 6emka m3amMepsian no MEKpoOrRypeTosomMy Merony [12].

OnbIThl TPOBOAWINCE B 3-4-X KpaTHOU MOBTOPHOCTH. Bce pesynbTarhl OBLTH MOABEPTHYTH CTAaH-
JApTHOH CTATHCTHYECCKOM 00paloTKe.

Pe3ynbTaThl M HX 00CY:KAEHHE

AHanmu3 MPOOKCHUAAHTOB MOKA3aJ, UYTO B CYCIICH3UOHHBIX KIETKAaX HA HAYATIBHBIX 3TAIaX CENCKIHH Ha
3aCyX0yCTOMIMBOCTE (Yepe3 2 Heaenu kynbTuBHpoBanus Ha 0,15M mannutone) yposenp H,O, Obu1 B
2 pasa BBILC B CCICKTHBHEIX KICTKAaX MO CPABHCHHIO C KOHTponeM. Ha KOHEUHOM 3Tame CeNeKIuu
CYCIICH3HOHHBIX KyIbTyp (uepes 4 Hemenu) yposeHb H,O, B 3aCYyX0yCTOWYHMBBIX BAPHAHTAX JIHIIb HE3HA-
quteapHO (Ha 10-15%) Obut Beite kouTpons. Yposers [10J] usmensuics ananornyuHo coaepskanuto HyO,.
Taxoke Ha MEPBBIX STANAaxX CEJICKUNHU B CeNeKTHBHBIX THHUAX coepxkanue [10JI B 1,7-2 paza Ovbino BbIne,
ueM B KOHTPOJIC. K KOHIly CEICKIIMOHHOTO MPOIIECCa B YCTOHYMBHIX KICTKaX He3HAUUTe1bHO (Ha 20-30%)
conepskanue MJIA ObLI0O BBIIIC IO CPABHECHHUIO ¢ KOHTPOIbHBIME oOpastamu (tadmuia 1). [pu ceneximu
Ha coneycroiunBocTtb, renepanus H,O, Bo3pactana Ha npoTskeHHH 3TanoB cenekuun. K koHy onbiTa B
yeroiunBbX MuHUAX, cogepxkanue ADK B 3 paza npeseano xontpons. Cozepxkanne [10J] kak u B
CIyyac € 3aCYXOYCTOHYMBBIMH KICTKAMH OBLTIO HA YPOBHEC KOHTPONS HA KOHCYHOM 3Tamle CEICKIHH
(tabmura 1).

Anamu3 akrusHoctd AO® moxkaszan, 4uto oTBeTHad peakius nuTorasmatuaeckux popm AOD paznu-
gaetes B npoiecce cenckiuu. COJl, KAT u cBszannbie ¢ knerounon crenkoii 110 B Havane cenekumu B
onmbITHRIX BapuaHTax HHrHOupyiorcsa, AIIO u pacteopumeie [10 axTusupyrotcs B 2 pasa O0IbIIe KOHT-
pomsa. B xonue cenexipin AO® y yCTOMIHMBBIX KICTOK YPOBEHb BCEX (DEPMEHTOB OBLT BBILIC KOHTPOIb-
Herx. HanGosiee BrIpakeHHOS YBEIUYCHNE aKTUBHOCTH HAOr0Aamu s cesizanubix [10 (B 2 pasza Gonpine
KOHTpO/Is1) (Tabmuna 2). ConeyCcTONYMBRIC KJICTKH HA HAYAJIBHOM 3TaIC CCACKIHH XapaKTCPU30BAIHCH
noBbimeHHoH akTHBHOCTBIO CO u KAT (B 2 pasa 6ombiue xontponst), AIIO u I10 unrnGuposannce. Ha
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