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AHTUOKCUOAHTHbLIE CBOUCTBA KOMEHOBOW KUCNOTbI U EE KANbLMEBON
COINK B YCNOBUAX 3KCMEPUMEHTAJIbHOIO CTPECCOBOIO BO3[EACTBUA

N. B. WypbiruHa, 3. U. 3nuwesa, A. A. Kpasuos'

ITpoBeneHO CpaBHUTEIBHOE NCCIIEIOBAHNE BIMSHUS KOMEHOBOH KHCIOTHI M HOBOTO HEi-
POTIPOTEKTOPHOTO (HapMaKOIOTHIECKOTO CPEACTBA — KATBIIUEBOI CONM KOMEHOBON KHUCIIOTBI
Ha OKHCJIUTEIbHBIC IPOLECCH U AHTHOKCHAAHTHYIO CHCTEMY TOJIOBHOTO MO3ra B YCJIOBHSIX
UMMOOHIM3AIMOHHOIO CTPECCOBOIO BO3ICHCTBUS. YCTAHOBJIEHO, YTO [IPUMEHEHUE KOMEHO-
BOM KUCIIOTBI U €€ KaJIbLIUEBOI COIU B 03¢ 4 MI/KI' B YCIIOBUSAX CTPECCOBOIO BO3ICHCTBUS
HPETATCTBYET Pa3BUTHIO OKHCIUTEIBHBIX IIPOIIECCOB B TOJIOBHOM MO3TE CTPECCHPOBAHHBIX
MBIIIEeH, CIOCOOCTBYeT HOPMAIH3allid MEXaHU3MOB aHTHOKCHIAHTHOIH 3amuTel. [Ipu 5ToM
MoKa3aTeNl aHTHOKCHAAHTHON 3aIlUThl (KaTajasa, NIyTaTHOHNEPOKCHIa3a, ITyTaTHOHpE-
nykra3a 1 GSH) y 3TUX JKMBOTHBIX MIPAKTUYECKU HE OTIIMYAIOTCS OT TAKOBBIX B KOHTpoJe. B
HOpME KaJbL[UeBas COJIb KOMEHOBOW KUCIOTHI U KOMEHOBAsI KUCJIOTA BIMSHUS Ha 9TH [10Ka-
3aTeNu MPaKTUYeCKU He OKa3bIBAIOT. B yclIoBHsAX cTpecca KOMEHAT KalbLusl BbI3bIBAaeT 0O-
Jiee BBIPQKEHHOE, B CPaBHEHUH ¢ KOMEHOBOW KHCIIOTOH, CHIDKCHHE aKTHBAIIIH MTEPEKHCHOTO
OKHCTICHHS JIHTIHIOB.

KuaroueBble cjioBa: KoMeHaT KaJlbliMs; KOMCHOBAsA KHUCJIOTA, CBO6OZ1HOpaZ[I/IKaHLHOG OKHUCJIC-

HHUC, MaJIOHOBBIN JUAIBJACTU;, aHTUOKCUIAHTHAA 3alluTa, I‘J'IyTaTI/IOHOBHﬁ 0o0OMeH.

BBEOEHUE

WzyueHne MexaHU3MOB NOPaKEHUA HEHPOHOB TOJIOB-
HOTO MO3ra MpH JCHCTBUHN PA3TUYHBIX HEOIaronpUsSTHBIX
(haKTOpPOB W TOWCK CPEACTB, MPEAOTBPAIIAIONINX HX TH-
0eb, SBISIETCS OMHOM U3 aKTyaJbHBIX MPOOIeM dKCIePH-
MeHTanbHON HelipoOuonoruu. K HacTosieMy BpeMeHH
JI0Ka3aHo, YTO MHOTHE maronorundeckue usmenenus [THC,
IIPU KOTOPBIX HAOIIOAAeTCsl AECTPYKLMS HEMPOHOB IOJIOB-
HOTO MO3Ta, CBA3aHbI C aKTHUBAIIMEH MIEPEKHUCHOTO OKHUCIIe-
Hust yanuaoB [9, 4, 18]. OcHoBHBIE MEXaHU3MbI HEHPO-
HAJIBHOTO MOBPEXIECHUS MPU WIIEMUU/TUTIOKCUHU BKITIOYa-
IOT UCTOIEHHE JHEPTeTHUECKUX PECYPCOB B YCIOBHSIX
alu103a TKaHW MO3ra, HapyllleHle HOHHOIO FoMeocTas3a U
TUIEPIPOAYKLUIO aKTUBHBIX (opMm kuciopona (ADK).
[locnenHue WHAYNUPYIOT pa3BUTHE OKHCIUTEIHHOTO
cTpecca, KOTOPBIH XapaKTepU3yeTcsl TOBBIIICHHBIM 00pa-
30BaHMEM CBOOOHBIX PaJUKAIOB U CHUKEHUEM aKTHBHO-
CTH aHTHOKCHIAHTHOHW cuctembl [21]. OOpa3oBaHue CBO-
OOMHBIX paTUKaliOB M IEPOKCHHUTPHTOB HEU3MEHHO Be-
JIeT K HEKpo3y M YCKOPEHHIO armonTo3a Heiponos [1, 10,
19]. B aToif cBS3M pa3pabOTKa M HCCIICTOBAHIE BO3MOXK-
HOCTeH TPUMCHEHHS HOBBIX  (DapMaKOJIOTMYECKUX
CPE/CTB, MPEMATCTBYIONIMX YPEe3MEPHOMY HAKOTUICHHIO
PaIuKaIoB M MOAACP KUBAIONINX COOCTBEHHYIO aHTHOKCH-
JIAaHTHYIO CUCTEMY OpraHu3Ma, SBJISAIOTCS BECbMa aKTyallb-
HbIMU. HecOMHEHHBI MHTEpeC JUId U3y4eHHs TpeacTaB-
JAI0T CPEACTBAa C AHTHMOKCUIAHTHBIM JAEHCTBHEM, IIO-

I ®I'BOY BO “Ky6aHckuit rocyaapcTBeHHBIH yHHBepeuTeT”, Poc-
cus, 350040, Kpacaonap, yi. CraBporonbcekas, 149.
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CKOJIBKY OHH TIO3BOJISIIOT OOCCIICUNTH 3aIUTy HEHPOHOB
OT JIeHCTBUS YHHUBEPCAIBHBIX MOBPEKIAONINX (aKTOPOB
Ha [THC [11, 12]. OgauM 13 HOBBIX HEHPOMPOTEKTOPHBIX
CPEIICTB C aHTHOKCHIAHHOW aKTUBHOCTBIO SIBIISACTCS Kajlb-
1MeBas COJb KOMEHOBOM KHCIIOTHI, CHHTE€3UPOBaHHAs B
oT/iene OWOJOTMYECKH AaKTUBHBIX BEIIECCTB UM. MHpod.
A. 5. Wypeiruna @I'BOY BO “Ky6I'Y” [13]. Pesynbrars
W3y4YeHHS aHTHOKCHJIAHTHBIX CBOWCTB KOMEHATa KajblLIUs
MOKa3alld €ro BBICOKYIO CTPECC-IPOTEKTOPHYIO aKTHB-
HOCTb [14].

M3BeCTHO, YTO aHTHOKCHAAHTHAS CHCTEMa OpPraHH3Ma
OCYIIECTBIIICT JCTOKCHKALIMIO IOTCHIIMABHO OITACHBIX
A®DK — cynepokcHIHOTO aHMOH-PaINKalia U MEPEKNUCH BO-
Joponia ¢ yuactuem cynepokcuaaucmyTassl (COJl) u ka-
Tanasel. BaykHYI0 aqanTHBHYIO PONB MPU OKHCIATEIHHOM
CTpecce MrpaeT TakKe aKTHBAIMS TITyTaTHOHOBOW aHTH-
OKCHJIAaHTHOU CHCTEMBI OpraHU3Ma, OTBEYAIOIICH 3a 00e3-
BpexxuBanue H,O, u opraHn4eckux MEepOKCHUAOB, B TOM
YyHCIie MePOKCUIOB TUNHI0B [4, 8].

Lenbto maHHO# pabOTHI SBISAJIOCH CPABHUTEIHLHOE HC-
CJIeTOBaHNE AHTHOKCHJAHTHBIX CBONCTB KOMEHOBOW KH-
ciots! (KK) [15] u HOBOTO HeiiponpoTekTopHOTO (hapma-
KOJIOTHYECKOI'O BEIIECTBA KaJIbIMEBOI COJM KOMEHOBOK
kucnotel (CaK) [13] B ycloOBHSX SKCIIEPUMEHTAIHEHOTO
ctpeccoporo  BosmeiictBua. KK  (5-ruapoxcu-y-mu-
POH-2-KapOOHOBAs) — OCHOBHOM (DPU3UOJIOTMYCCKH AKTHB-
HBIIl KOMITOHEHT BBICOKOI((PEKTUBHOTO JIEKAPCTBCHHOTO
npenapara bamus-2, mMeeT IMPOKUil Iuana3oH OHOIOTH-
geckoro neiictBus. OOnamaeT aHTHOKCHIAHTHBIM U Celia-
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Puc. 1. Biusane CaK (a ) n KK (6 ) na okuciuTensHbie Iporeccs
B TKaHM TOJIOBHOTO MO3ra MbIIICH IPU CTPECCOBOM BO3ZCHCTBUM

M+£m).

Otanymst oT KoHTpOIs: * p < 0,05, ** p <0,01, *** p <0,001; omnums or
crpecca ' —p < 0,05.

TUBHBIM JICCTBUEM, a TAK)KE€ aHKCHOJUTUYCCKUMH U aH-
THUJICTIPECCUBHBIMU CBOWcTBaMU [7].

METOAbl NCCNEAOBAHUA

CaK — xpucTamnMuecKuil MOpOIIOK KENTOro IBETa,
pacTBOpuM B Bojie, MOJIeKyJsipHas macca — 350,26 [13].
KK BbIIENEeHa U3 JIeKapcTBEHHOTO MMpernapara 0anu3-2 —
Oenblii KPUCTAJUIMYECKUH MOPOIIOK, MaJI0 PACTBOPUM B
BOJIE W CIIHPTE, MOJIEKyJIsipHast Macca 156,09 [15].

Brusane CaK u KK Ha oxucnuTenbHble MPOLECCH in
vitro oueHMBanu B MojenbHoW cucteme LIDJI (umtpat-
Ho-(ocarHblil Oydep ¢ momuHonoM). Ha nanHoit Moze-
JIM OKHCJICHUE MOHOB >KeJle3a B IPUCYTCTBUU opTodocda-
Ta U LUTpara COIpoBokaaeTcs obpasoBanueM ADK, npu
9TOM BO3HHMKaeT xemuiatomuHecueHms (XJI), ycunuBae-
Masl JIFOMHUHOJIOM, KOTOpas MOJABISIETCS B MPUCYTCTBUH
aHTHOKcHIaHToB. Perucrpanuio XJI ocymecTsisum npu-
6opom SmartLum 5773 B TeueHue 5 muH [16]. Brusaue
CaK u KK na reneparuo AQK olieHHBaNU 10 yrHETCHUIO
XJI MonensHON cHUCTeMBbI MpH J00aBICHUU WX BOJHBIX
pactBopoB B koHueHTpanusax 0,1 u 0,01 mr/mn. Pesynsra-
THI 3KCIIEPUMEHTOB OIPEAEISUIM 110 MHTEHCUBHOCTH XJI
(B y.€.) ¥ pPaCCUUTHIBAIM B IPOLIEHTAX OT KOHTPOJISL.

UccnenoBanue BnusgHus CaK Ha aHTHOKCHIAHTHYIO
CHCTEMY TOJIOBHOTO MO3Ta BEINOIHEHO Ha OenbIX Oecro-
POIHBIX MbIax-camiax Maccoi 20 — 22 1. JKuBoTHBIX co-
JIep’KaJlid B BUBApHUHU MPHU €CTECTBEHHOM OCBEIIEHUH, CBO-
0OTHOM IOCTyIe K KOpMY M BOJE B KJIETKaX pa3MepoM

JI. B. lllypeiruna u ap.
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Puc. 2. Brmusane CaK (a ) u KK (6) Ha aktuBrocTs COJl 1 KaTama-
3bl B TKAHH I'OJIOBHOTO MO3Ta MBIIIEH IIPH CTPECCOBOM BO3/ICHCTBHI

Mtm).

Ormuumst ot KoHTpois: * p<0,05, ** p<0,01, ovmmuust OT crpecca
“p<0,05 " p<0,01,"" p<0,001.

30 x 20 x 15 cm. OmbITBl TPOBOIMIIA C COOJOIEHHEM
IIPUHLUIIOB T'YMaHHOCTH B COOTBETCTBHM C IpPaBHUIAMHU
naboparoprori mpaktuku (I[Ipukaz M3 u CP PO or
23.08.2010 Ne 708n) u I'OCT P 53434-2009 “TIpuHUMITEI
HaJIIeKanield  aboparopHoit npakTtuku”. JKWBOTHBIE
ObUTH pa3/iesICHbl HA TPYMIBL: 1) KOHTPOJBHbIC; 2) MOIy-
gapmue CaK B no3e 4 mr/kr; 3) momy4asmme KK B nose
4 mr/kr; 4) cTpecCHpOBaHHbIE; 5) CTPECCHpPOBaHHbBIC, TIO-
nyuasmne CaK B 1o3e 4 MI/kr; 6) cTpecCHpOBaHHEIE, 110-
ny4apine KK B mo3e 4 mr/kr. Jloza 4 Mr/kr Oblia onpene-
JIEHA B NIPEIBIIYLIUX UCCIEI0BAaHUSX IIPU U3YUYEHUN aHTU-
OKHCIUTENBHBIX cBOicTB npenapara [14]. CaK u KK BBo-
JWIA MBIILIAM J0 CTPECCUPOBaHMS BHYTpPb, HATOILAK, B
no3e 4 Mr/kr B TedeHne 3 c¢yT. CTpecc BBI3BIBAIN METOIOM
MMMOOMITM3alMM TTO/IBEIIMBAaHUEM MBbIIICH 3a IIeHHYIO
CKJIaJIKy B TeueHue 5 4. Uepes 5 4 Mblllel TeKanuTHpOBa-
JIM, TOJIOBHOM MO3T IIOMEILAIHU B JKMIKHIH a30T U 3aTeM OII-
penensuin nevicreue CaK m KK Ha okuciuTenbHbIE TTPO-
1eccl  (ypoBeHb CBOOOIHOPAIMKAIBHOTO — OKHCIICHUS
(CPO) u coneprkaHue OTHOTO U3 MPOIYKTOB MEPEKUCHOTO
okucnenus munuaos (ITOJI) — manoHoBoro nuambaeruaa
(MJIA), a takke BrusiHue CaK Ha coCTOsSTHHE aHTHOKCH-
JIAaHTHOW 3aIUTHI B FOJIOBHOM MO3Tr€ MBIIIEH B HOpME U
MIOCJIE CTPECCOBOIO BO3JCHCTBUA).



AHTHOKCHIAHTHBIE CBOIICTBA KOMEHOBOH KHCJIOTHI

VYposenr CPO u3y4anu XeMUIIOMUHECIIEHTHBIM METO-
oM Ha mipudope “SmartLum 5773”. Onpenensiiu cBeTo-
CYMMY XEMIJTIOMHUHECLIEHIIMH B YCIOBHBIX eauHumax. [lo
MHTEHCUBHOCTU XEMUJIIOMHUHECLUEHIIMHA CYIWIN O COAEp-
JKaHUM CBOOOAHBIX paaukaioB [16]. Cogepxanue MIA
onpeneNsin no Meroay [2]. AHTHOKCHIAHTHBIE CBOICTBA
CaK u KK oueHuBanu mo ux BIMSHUIO Ha aKTUBHOCTb
¢depmentoB COJl, xaranas3bl, Ha COCTOSHHE TIIyTaTHOHO-
BOi1 cuctemsl (cogepxkanne GSH, akTHBHOCTB Ty TaTHOH-
nepokcugassl (I'Tl) u myraruonpenykrassl (I'P)). Axtus-
Hoctb CO/] onpenensuin o meroxy [3], akTUBHOCTb KaTa-
na3el — 1o mMeroay [5]. Onpenenenne GSH mpoBoaunu B
CyIepHaTaHTE IOCJE OCAXACHUS OCJIKOB Mo MeTomy J.
Sedlak [20]. AxruBnocts Tl ompenensiau mo CKOPOCTH
okucnenuss GSH B mpUCYTCTBUH TUAPONIEPEKUCH TPETHY-
Horo Oytuia [6]. AktuBHOCTH I'P ompenensuiu mo ckopo-
ctu okucienust HAJI®H B peaxiuu ¢ GSSG [17]. GSH,
GSSG, HAI®H, 5,5 -autnobuc(2-HuTpoOeH30ar) npruoo-
perensl B Sigma (CILIA).

CTaTUCTUYECKUI aHATIH3 PE3yNbTaTOB IIPOBOIUIIH C HC-
noJib3oBaHueM t-kpurepus CthroneHTa B Statistica 10.

PE3YNbTATbI U UX OBCYXOAEHUE

AHanu3 IaHHBIX, NOJIYYEHHBIX in Vitro B MOJEIbHON
cucteme LIDJT (Tabmuia), mokaszai, uro CaK u KK oka3zbi-
BAaIOT BBIPQKEHHBIN U MPAKTUYECKH OJMHAKOBBIM aHTHOK-
cuanTHeIN 3¢ dekt. [Ipu 3ToM 3P PEeKTHBHOCTD BEIISCTB
3aBHUCHUT OT JI03bl, €€ YBEJIINUEHUE COIPOBOXKIACTCS 3HAYM-
TEJIbHBIM MOBBILIEHUEM UX aHTUPAJUKAIbHOTO JeHCTBUSL.

Pesynbrarer uccnenoanus Biustaust CaK n KK wa nn-
teHcuBHOCTh CPO u copeprkanue MJIA B rooBHOM MO3-
e MBIIIEH, MOABEPTIIINXCS MMMOOMITH3AIMOHHOMY CTpeC-
COBOMY BO3JICHCTBHUIO (pHcC. 1), TaKKe YKa3bIBAIOT Ha BbI-
pa’KeHHBIC aHTHOKCHIAHTHBIC CBOWCTBA 3THX MPEaparos.
Tak, yCTaHOBIIEHO, YTO TIOCJIE CTPECCOBOTO BO3ICHCTBHS B
TOJIOBHOM MO3Te Mblliel 3HaunTensHo (Ha 17,6 % (a) u
16,04 % (6), p < 0,05) moBbImaeTcst ypoBEHb CBOOOTHBIX
pasuKaoB.

B TO Bpems kak B rpynmax MbllIed, IOIy4aBLIUX N0
crpeccupoBanusa CaK (Cak, ctpecc) nu KK (KK, ctpecc),
3TOT MOKA3aTeIb OCTAETCS HA yPOBHE HHTAKTHOTO KOHTPO-
nsi. He BBIsSIBIEHO KakuX-THO0 n3MeHeHni B ypoBHe CPO
1y kuBOTHBIX, nosydaBmux CaK u KK B ycinoBusx Hop-
MbL. Pe3ko yBenuuuBaercs (Ha 36,95 % (a) u 21,7 % (6),
» <0,001, COOTBETCTBEHHO) B TOJIOBHOM MO3T€ CTPECCH-
poBaHHBIX Mblllel conepxanue MJA. [loctpeccoBoe
npumenerne CaK u KK crmocoOCTByeT CHUKEHHIO HTOTO
nokasaress. Tak, nog sausiHueM CaK 'y crpeccupoBaHHbBIX
KUBOTHBIX cozep:kanue M/IA B rogoBHOM MO3re CHHXKa-
ercs Ha 24,1 % (p <0,001), a moxg Bnussauem KK — Ha
10 %. B nopme CaK u KK crnocodcTByroT HeOombIIOMY
HOBBIIIEHUIO conep:kanus MJIA.

Taxkum oOpaszom, ycranosneno, yto CaK u KK mposs-
JISI0T aHTUOKUCIIMTENbHbBIE CBOWCTBA Kak in Vitro B MO-
nenbHOM cucteMe LIDJI, Tak U in vivo B TKAHU TOJIOBHOTO
MO3Ta CTpeCCUpPOBaHHBIX KHUBOTHBIX. [Ipu 3ToM CaK BbI-
3bIBaeT OoJiee BeIpaKeHHOE CHIbKeHne akTuBauuu [1OJL.
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OGSH OTITIO arp

Puc. 3. Bmusane CaK (a) u KK (6) Ha miyTatHoHOBEI 00MEH B
TKaHH TOJIOBHOTO MO3ra MBbILICH MPHU CTPECCOBOM BO3ICHCTBHU

(M £ m).

OTtinuust ot koHTpOIs: * p < 0,05, ** p <0,01, *** p <0,001, oTanuus or
crpecca  p<0,05, " p<0,01, ™" p<0,001.

Pe3ynmpraTel M3ydeHHs aHTHOKCHIAHTHOH 3aIlUTHI TO-
JIOBHOTO MO3Ta (pHC. 2) MOKa3aJd, 9TO B YCIOBHSIX CTPEC-
COBOTO BO31eHcTBUS (epMeHTaTHBHAS akTHBHOCTE CO/]
cHkaeTcs Ha 15,7 % (a) u 6,4 % (6), p <0,05. IIpume-
Henue CaK u KK 1o cTpeccoBoro Bo3aeiicTBHS MpakTuie-
CKU HE BIIUSET HAa aKTUBHOCTH 3TOro (epmenTa. [Tokasare-
mu CO/] ocrarorcst Ha ypoBHE cTpecca. Pe3ko yBenuuusa-
ercs (Ha 45,5 % (a) 1 39,0 % (6), p <0,001) B rosoBHOM
MO3Te CTPECCHPOBAHHBIX )KUBOTHBIX aKTUBHOCTH Karaja-
3p1. BBegenne CaK u KK mo crpeccupoBanust >KHBOTHBIX
CTIIOCOOCTBYET 3HAUYUTEIEHOMY CHIDKCHHIO 3TOTO TOKa3a-
tenst (Ha 37,5 % — CaK u 34,0 % — KK, p <0,001). He u3-
MEHMJIACh aKTUBHOCTH KaTajasbl B TOJIOBHOM MO3I€ MBI-
mieit rpynn CaK u KK, e€ nokasarenu ocratoTcs Ha ypoB-
HE KOHTPOJISL.

YpoBeHDb CHIKEHHSI CBOOOHBIX PATMKAIOB (% OT KOHTPOJIS) B MOJIENb-
Hoii cucteme ¢ momuHoJ0M B mpucytcTBun KK u CaK, (M + m)

Konuenrpauus, Mr/mi

[Ipenapar
0,01 0,1
CaK,n=14 29,4 +1,1%* 64,6 = 1,3%
KK, n=11 33,3+ 1,4% 69,4 +1,2%

IIpumeuanue: n — YKCIIO OIBITOB,;
:p < 0,001 B cpaBHEHHHU C KOHTPOJIEM;
»<0,001 B cpaBuennu ¢ 0,01 mr/kr.




VYCTaHOBJICHO Tak)Ke, YTO TPH CTPECCOBOM BO3JEHCT-
BUU B TKaHIX TOJIOBHOTO MO3Ta OTMEYAIOTCS BEIPAKCHHBIC
M3MEHEeHHUs [TyTaTnoHOBoro odmeHa (puc. 3). Tak, B ro-
JIOBHOM MO3T€ CTPECCHPOBAHHBIX MBIIICH HAOIIOIaeTCs
camkenue copepxkanuss GSH wa 11 % (a) — 12% (6),
yBenmueHne gpepmentatuBHoi aktuBHocTH 11 Ha 20,9 %
(a)ul7,0% (6), p<0,05u TP na232% (a) u24,4%
(6), p<0,05. HocrpeccoBoe mpumenne CaK u KK cro-
CcOOCTBYeT HOPMaJIM3AIUU TITyTaTHOHOBOTO OOMEHA.

[Ipu sToMm, eciiu ipu mpumenennn CaK Bce mokazarenu
rytarnonoBoro oomena (GSH, I'Tl u I'P) npakrtudecku
HE OTIMYAIOTCS OT KOHTPOJBHBIX 3HAYCHUH, TO MPU MPH-
MeHeHuu KK ormeuaercs Hekotopoe cHikenue (Ha 13 %)
aktuBHOcTH ['T1 B cpaBHeHHH ¢ koHTpoJeM (p < 0,05). To
eCTh HamuOoJiee ONTHMANIbHAS CTAOMIM3AIMsI [Ty TATHOHO-
Boro ooMena HaOmronaercs npu Beenennn Cak.

Kak wu3BecTHO, axTHBanys CBOOOAHOPAAMKAIHLHOTO
OKHCJICHUS SIBJSIETCSI COCTaBHON YacThIO OOIIEro CHHIPO-
Ma ajanranuu — ctpecca. HauanpHas akrusauus [10J] Ha-
OmroaeTcs Npyu BO3ACHCTBUM Ha OMOJIOTHYECKHUE CUCTEMbI
000 CTENEHN CIOKHOCTH CaMBIX Pa3HOOOPA3HBIX JKC-
TpeMalbHbIX areHToB [4]. OHa crocoOCcTBYyeT MOOHIH3a-
LMY 3alUTHBIX peakuuii opranus3ma. [locneanue BKiIOYa-
10T pEaKTUBHOE YCHIIEHHE MEXaHU3MOB aHTHOKCUIAHTHON
3alUTHI. Pe3ynbraThl HAIIMX HCCIICAOBAHHMA TOKa3ajH,
YTO MPHU CTPECCOBOM BO3JEHCTBUU OTMEYAETCS YCHIICHHE
OKHUCIIUTENIbHBIX MPOLECCOB B T'OJIOBHOM MO3I€ KHBOT-
HBIX, HeOOJIbIIOe cHIKeHHe akTuBHOCTH CO/l, cTarucTu-
YEeCKH 3HAYMMOE MOBBIIIEHHE aKTUBHOCTU (DEPMEHTOB Ka-
tanaspl, ['T] u I'P, camkenune congepxanust GSH. Tlpume-
Henue KK u e€ xanbuneBoil coiu B yCIOBUSAX CTPECCOBO-
r'0 BO3JEHCTBUS MPENSATCTBYET PA3BUTHIO OKUCIUTEIbHBIX
IIPOLIECCOB B F'OJIOBHOM MO3I€ CTPECCUPOBAHHBIX MBILIEH,
CIOCOOCTBYET HOpPMANM3AllMAd MEXaHU3MOB aHTHOKCH-
JAHTHOM 3amuThl. [Ipy 5TOM MOKa3aTenu aHTHOKCHUAAHT-
HOM 3ammThl — kartanasa, [T, I'P u GSH — y atux >xuBoT-
HBIX MPAKTUYECKH HE OTIIMYAKOTCS OT TAKOBBIX B KOHTPO-
ne. B Hopme CaK u KK BrnusiHuS Ha 9TH [ToKa3aTesu npakx-
TUYECKH HE OKa3blBalOT. Heckosbko MHaue BIHSAIOT ITH
rpenaparbl Ha IOKa3aTesd OKHCIUTENBHBIX IPOIECCOB.
Tak, KK u CaK B HOopMme BnusiHus Ha ypoBeHb CPO He
OKAa3bIBAIOT, OMHAKO CIIOCOOCTBYIOT HE3HAYUTEIHLHOMY IT0-
BblIeHUIO copepxkaHuss MJIA. Ilpu atom B ycnoBusix
crpecca CaK okasbiBaeT Oosee BRIpaKEHHOE B CPAaBHEHUHU
¢ KK camxenune aktuaruu [10J1.

Taxum obpazom, CaK u KK crniocoberByror crabunmza-
UM [IPOOKCHJAHTHO-aHTHOKCHIAHTHOTO PaBHOBECHS, ITPO-
THUBOJICHCTBYS B ONPEJICIICHHBIX MPe/eiax Pa3BUTHIO OKHC-
JUTENBHOTO cTpecca B cBA3u ¢ axruBauueit [TOJI. Ilpu
stoMm CaK okasbiBaeT Gonee BRIpaKEHHOE CHIDKCHUE aKTH-
aru [10J1.

[IpuBeneHHble JaHHBIE YKa3blBalOT Ha IE€PCIIEKTUB-
HOCTh manpHeimmx uccnepoBanuii CaK kak crpecc-mpo-
TEKTOPHOTO, AHTHOKCHIAHTHOTO, HEHPOMPOTEKTOPHOTO
(apMaKOIOTHUECKOTO BEUICCTRA.

JI. B. lllypeiruna u ap.

BbIBOAbI

1. [Ipy UMMOOMIIM3AITMOHHOM CTPECCOBOM BO3JICHCT-
BHUU OTMEYAETCSl YCHUJICHUE OKUCIIUTEILHBIX MPOIECCOB B
TOJIOBHOM MoO3re *UBOTHbIX. Tak, yposeHp MJIA u CPO
noBeimaercss B 1,37 wm 1,2 paza, COOTBETCTBEHHO
(» <0,05). HabmonaeTcst HeOObIIOE CHUKEHUE aKTUBHO-
ctu COJl, CTaTUCTUYCCKH 3HAYUMOE TTOBBIIIICHUE AKTHB-
HOCcTH (pepMenHToB Katamnassl (B 1,47 paza), [TIu I'P B 1,2
u 1,3 pasa, coorBerctBeHHO (p < 0,05).

2. Jocrpeccosoe npuMmenenue CaK u KK npensarcrsy-
€T Pa3BUTHIO OKUCIIMTEIIBHBIX MPOIECCOB B TOJIOBHOM MO3-
r'e MBIIIEH, criocoOCTBYeT HOpMAITU3AIMH MEXaHU3MOB aH-
THOKCHUJAHTHOMW 3aiuThl. [Ipy 3TOM Mokaszarenu aHTHOKCH-
JlaHTHOM 3amuThl — Karanasa, I'Tl, I'P u GSH — y atux xu-
BOTHBIX MPAKTHYECKH HE OTIUYAIOTCA OT TAaKOBBIX B
koHTposie. B Hopme CaK u KK BrnustHust Ha 3TH nokaszarenu
HE OKa3bIBAOT.

3. CaK B ycioBusix cTpecca okasplBaeT Oojiee BbIpa-
skerHoe B cpaBHeHuH ¢ KK (Ha 14 %, p < 0,05) cHmxeHue
aktuBHocTH [TOJL.

Pabora BeinosnHeHa npu GuHaHCOBOI nopaepxke Poc-
cuiickoro (GoHma (QyHZAMEHTAIBHBIX HCCIIEAOBAaHUN
PODU B pamkax mpoekta Ne 16-44-230337 p_a.
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Moctynuna 12.08.17

ANTIOXIDANT PROPERTIES OF COMENIC ACID AND ITS CALCIUM SALT
UNDER EXPERIMENTAL STRESS CONDITIONS

L. V. Shurygina, E. I. Zlishcheva, and A. A. Kravtsov
Kuban State University, ul. Stavropolskaya 149, Krasnodar, 350040 Russia;

A comparative study of the effects of comenic acid (CA) and a new neuroprotective pharmacological agent — calcium salt of comenic acid (calcium comenate,
CaC) — on oxidative processes and the antioxidant system of the brain was performed under conditions of immobilization stress in mice. It is established that
the administration of CA and CaC at a dose of 4 mg/kg under model stress conditions hinders the development of oxidative processes in the brain of stressed
mice and contributes to normalization of the mechanisms of antioxidant protection. At the same time, the antioxidant protection indices, including the levels of
catalase, GP, GR and GSH in animals, almost did not differ from those in the control. In the norm, both CaC and CA do not influence these parameters. Under
stress, CaC produces a more pronounced decrease in the activation of lipid peroxidation in comparison to the action of CA.

Keywords: calcium comenate; comenic acid; free radical oxidation; malonic dialdehyde; antioxidant protection; glutathione metabolism.



