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B/IMSAHUE SKCTPAKTA SMMUHWYM PETEJ1A1 HA NMOJ1 U AO3 B NEPUGEPNYECKUX OPFTAHAX
MMMYHOTEHE3A NPU COYETAHHOM AENCTBU ®PAKLIUOHUPOBAHHOW A03bl
rAMMA-U3JTYYEHUA N DMOLIMOHAJIbHOIO CTPECCA

locynapCTBEHHbIN MeauLMHCKUI yHuBepcuTeT . Cemelt (Cemeld, KasaxcraH)

B 3KcnepvMeHTe W3y4yeHO BAMSHWE 3KCTpakTa DMUHWYM Perensi Ha nepekucHOe OKUCIIEHWE NUNUAOB WU
aHTUOKCUAAHTHYIO CUCTeMy B nepudepuyeckmx opraHax MMMYHOreHresa npu COYeTaHHOM [elCTBUM (paKLMOHMPO-
BaHHOW A03bl raMMa-MU3y4YeHUs Y AMOLIMOHANIbHOMO CTpecca.

Pe3ynbTaThl UCCNEAOBaHWS MOKas3anW, YTO B SMMGBATUYECKMX Y3MaX TOHKOrO KMLEYHWKa Mpu AeUCTBUU
3KCTpakTa IMUHWUYM Perenst B COYETaHUM C SMOLMOHANbHLIM CTPECCOM M 0bBnydYeHneM (ppakLMOHMPOBAHHON A030M
ramMma-u3nyyeHusi B paHHel U No3aHen ctagum obLuero aaanTauMoHHOrO CMHAPOMA MOBLILLAETCS YPOBEHb NEPBUYHBIX
W BTOPUYHBIX NPOAYKTOB MEPEKUCHOr0 OKUCNEHUSI NUNUAOB, cofepxaHus P, B nosaHen ctagum OAC yposHM OK K
MJA [OCTOBEPHO HUXKE KOHTPOJIbHBIX BENINMYNH.

Mpu OENCTBUMM 3KCTpakTa IMUHUYM Perens B nuMdoumTax nepudepuyeckon KpoBWM B COYETaHMM C 3MOLIMO-
HanbHbIM CTpECCOM W 0b6nyyeHneM (ppakUMOHMPOBAHHON [030M raMMa-u3nyyeHuss B paHHeld cTaguu obliero
afanTauMOHHOro CUMHAPOMA MOBbLILIAETCA YPOBEHb MEPBUYHBLIX M BTOPUYHBIX MNPOAYKTOB MEPEKUCHOTO OKUC/IEHUS
nunuaos, B no3gHel ctaamm OAC ypoBHM [K u MOA [OCTOBEPHO HWXKE KOHTPOSbHBIX BEIMYMH, OTMEYanochb
rnoBbllleHne coaepxanus P 1 MO, yTo cBMAETENbCTBYET 06 aKTMBaLMKM aHTUOKCUAGHTHOMN CUCTEMDI

Kroyuesble c/108a; nMdOY3/1bl TOHKOIO KULIEeYHUKa, TMM@OUMT nepudepryeckon Kpoeu, (ppakLMOHMPOBaHHOE

U3nyyeHue, obLIMIA aaanTaLMOHHbIA CUHAPOM, SKCTPAKT IMUHWUYM Perens, aHTUOKCUAaHTHas 3aluTa

Mpobnema nocneacTsuii  paavalMOHHbBIX
kaTactpod npuobpeTaeT 0cobyo aKTyanbHOCTb B
CBA3MN C TEM, YTO Ha TEPPUTOPUAX, 3arpA3HEHHbIX
pagvoHyKnMaaMmu, npoxusaeT 6osblioe Konuye-
CTBO NIOAEN, U OLUEHKa OTAANIEHHbIX NOCNEeACTBUI
[ENCTBUSI MOHU3UPYIOLLErO M3/TyYeHUs] Ha opra-
HM3M YesloBeKa OCTAeTCs aKTyasbHOM M HeJocTa-
TOYHO paspaboTaHHoit [5, 10].

YenoseuecTtso BCTYNWIO B 3MOXYy, Koraa
BO3pacTaloLLyl0 pofib B pa3BuTUM 3aboneBaHui
MOXHO COOTHECTM CO CTpeccoM. [loBblleHME
YCTOMYMBOCTU K OCTPOMY CTPECCOPHOMY BO3AEN-
CTBMIO 0COBEHHO BaXXHO B YC/TOBUSIX MOHM3NPYLO-
U.leﬁ paanaumm OTHOCUTENBbHO HEBLICOKMMWU A03a-
Mu obnydenuns [3, 4, 22].

KombrnHMpoBaHHOe paaMaumoHHOoe nopa-
XEHNe ABNAEeTCAa akTyalslbHbIM BUAOM TpaBM, BO3-
HUKaIOLWMX NPV Ype3BblYalHbIX MOPAXKEHUSAX MUP-
HOro M BOEHHOro BpeMeHM [8], Tak Kak uccne-
[0BaHMWS1, BbIMOMHEHHblE B 1abopaTOpHbIX YCo-
BUSX, MOKa3blBalOT, YTO MOHWU3UPYIOLLEE U3ny4e-
HMe B COYETaHWMM C MOBPEXAEHWEM paHbl yBenu-
UMBaeT CMEPTHOCTb >XMBOTHbIX MO CPABHEHWIO C
NoABEPrLIMMNCSA TOSIbKO 0bnyyenuto [9, 17].

M3BecTHO, 4TO noutn 60-70% >xkepTB Mo-
Cne s4epHoro B3pbiBa NoABepranTcs KOMOUHMPO-
BaHHbIM TpaBMaM, YTO 3HAUYUTENBLHO YBENMUMBaET
nx puck 3aboneBaeMocTM M cMepTHoCTM [27], a
TaKXe 4acTo NpMBOAWUT K OTPULATENIbHOMY CU-
HeprudyeckoMy 3ddekTy, KOTOopblt 6onee Bpea-
HbIiA, YeM OTAeNbHble TPaBMbl [16, 25]. Mpu koM-
6UHMPOBAHHON TpaBMe HapylUaeTcs MeTabonuye-
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CKWMIN rOMeoCTas, KOTOpLI B CBOK odepeab npu-
BOOWT K CHWXKEHMIO NPOU3BOACTBA aAeHO3NHTPU-
docata (ATD®), TeM cambiM CnOcobCTBYSI MCTO-
LLEHMIO KNEeTOK KpoBw [28].

Mpoueccbl NepekMCHOro OKUCIEHUS NMNN-
noB (MOM) urpaloT BaXKHeNLWYO ponb B peryns-
UMM aKTUMBHOCTM MeMOpaHOCBA3aHHbIX epMeH-
TOB; TPaHCNOpTa 3MEKTPOHOB B Lenu AblXxaTesb-
HbIX (DepPMEHTOB; KNETOYHOW AnddepeHLMpPOBKM
N CKOPOCTU KIETOYHOrO AefieHns yepes u3MeHe-
HVe (YHKLMOHANIbHON aKTUBHOCTM XpPOMaTUHA; a
TaKXKe MHOMMX ApYrMx BUOXMMUYECKUX peakuunit,
obycnoenuBaloWmMX NpakTUYeckn BCe MposiBie-
HUS XXU3HeaesTenbHocTu [1, 6, 7, 14, 15, 19, 20,
24]. B cBs13n C 3TMM cocTosiHue npoueccos MOJT n
cucTeMa aHTMOKCMAaHTHOM 3awmnTbl (AO3) nMmetoT
CyLLLeCTBEHHOE 3HayeHue He TOSIbKO B HOpMasb-
HoW chm3monornm n GUOXMMMUM KNETKU U OpraHus-
Ma B LE/IOM, HO M MOTYT BbICTYNaTb KaK Kto4e-
BOe yHMBepCanbHOe 3BEHO MEXaHM3MOB adanTWB-
HbIX peakuuid, a TaKKe MaToreHesa pas/IM4HbIX
3aboneBaHuii [11, 13, 19, 21, 23, 26].

M3BecTHO, uTO NuMdounable KNeTkn, C Ko-
TOPbIMK CBSA3aHbl BCE UMMYHHbIE MEXaHW3Mbl Op-
raHM3Ma, rnosiBASKOTCS, CO3PEBAOT U (YHKLMOHN-
pYIOT B OnpeAenieHHbIX opraHax UMMyHHOW cucTe-
Mbl MM NMMONAHBLIX OpraHax, B KOTOpbIX WX
pasgensioT Ha ABa TMNa: nepBuYHble (LeHTpasb-
Hble) 1 BTOpWYHble (Nepudepunyeckme). B UeHT-
pasibHbIX OpraHax co3peBaHue NUMMQOLMTOB Mpo-
ncxoamt 6e3 CywecTBEHHOro BAMSHUS aHTUre-
HOB, B TO BpeMsl KaK pa3BuTne nepudepunyecku,
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HanpoTuB, HEMOCPeACTBEHHO 3aBUCMT OT aHTU-
reHHoro Bo3aencTeus [14].

Mepudepuueckummn  nuMdoMaHbIMKM - Opra-
HamMu cregyeT cuutatb nuMmdaTnyeckue  y3nbl
TOHKOMO KMWeYHWKa 1 nuMdounTsbl nepudepnye-
CKol kpoBu. Mepudepnyeckne opraHbl UIMMYHHOM
cuctembl 3acensitotcs T- n B-numdountammn us
LeHTpasibHbIX OpraHoB, MpW 3TOM Kaxxaas nomny-
nAums IMM@OUNTOB MUrpUpPYeT B OnpeaenieHHbIe
obnactn nepudepnyecknx OpraHoB, KOTOpble
Ha3blBalOTCH TUMYC3aBUCUMbIMU U TUMYCHE3aBW-
CUMbIMW 30HaMMU.

BonbwmHcTBO NuMdouMToB nepudepuye-
CKMX OpraHoB MMMYHHOW CUCTEMbl HE 3aKpensisi-
IOTCS B HWUX MOCTOSIHHO, @ Yepe3 HEKOTOpoe Bpe-
M$ MOKMAAIOT MX, B OCHOBHOM, MOC/iIe KOHTaKTa C
AHTUIFEHOM BKJ/IHOYAIOTCS B PELMPKYISLMIO JIUM-
doumnToB. lNpakTnyeckn Bce NUM@POUMTLI AOCTU-
ralT BCEX CUMCTEM OPraHoB, TakK YTO HWM OAWH aH-
TUrEH HE OCTaeTCs He3aMeyeHHbIM [14]. B nute-
paType MMeeTCS OrpaHUYEeHHOE YMC/O AaHHBIX MO
nccnenoBaHnio MMMAONAHbIX OpraHoB Mpu cove-
TQHHOM [JEWCTBUMM  (PPaKLMOHUPOBAHHOW [A03bI
raMmma-m3ny4yeHmsl 1 3MoLMOHANIbHOMO CTpecca.

Wcxops m3 3TOro, BblTeKaeT Heobxoau-
MOCTb M3Yy4eHUs BANSHUS (PPaKLMOHMPOBAHHOIO
BO3AENCTBUSI MOHUBUPYIOLLErO U3MyUYEHNUS U 3MO-
LUMOHANbLHOro CTpecca Ha (yHKUMOHANIbHOE CO-
cTosiHme nepudepnyecknx nMmMbonaHbIX OpraHoB
MMMYHHOW cucTeMbl. B nepByto ouyepesb, B aKcne-
pyMeHTe HeobxoanMo 6biNo BbISIBUTH MaToreHe-
TUYeCKNe MexaHM3Mbl (paKLMOHMPOBAHHOIO BO3-
[ENCTBMS paavaumm M 0bOoCHOBaTb TEOpeTMYe-
CKne noaxofbl B pa3paboTke CUCTeMbl afeksaT-
HbIX MPOMUNIAKTUYECKMX W peabunnTauMoHHbIX
MEPONPUATUI, HanpaBNEeHHbIX Ha CHWKEHWE He-
61aronpusSTHLIX BO3AENCTBUIA U CNOCOBCTBYIOLLIMX
obneryeHmnio nNpouecca agantaunmn opraHm3ma.

OpaHoM 13 aKkTyaNbHbIX 3a4a4 COBPEMEHHOM
MeauUMHbI U buonornm aBnsSeTCs NOMCK 0340POB-
NEHUs1 HaceneHusi, NOCTOSHHO MPOXMUBAIOLIErO B
parioHax AeNCTBUSI XPOHUYECKOrO MK (hpakumo-
HUPOBAHHOIO MOHWU3UpPYIOLEro BO3AeNcTBuS [2,
12, 18].

B HacTosllee BpeMs 4enoBeyecTBO Caenano
OAWH M3 BaXXHeMLuX BbIBOAOB B 06nactu 6uono-
M U MeanumHbl — caMbiMmn 6e3BpeaHbIMK U 04-
HOBPEMEHHO TepaneBTUYeCKn cambiMn 3 dek-
TMBHBbIMW MpWU3HaHbI NpenapaTbl  NPUPOAHOIO
npoucxoxxaeHus [2].

Llenb paboTbl — M3ydyeHne BANSHUS IKC-
TpakTa DMUHUYM Perens Ha nepekncHoe okucne-
HMe NMNULOB W aHTUOKCUAAHTHYIO CUCTEMY B ne-
pudepuyeckmx opraHax UMMyHOreHresa npu co-
YEeTaHHOM [IeNCTBUM (hbPaKLMOHMPOBAHHOMN [A03bl
raMmma-m3ny4eHums n aMOLMOHANBHOMO CTpecca.
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Ans pelleHnsi NocTaBfeHHON Leny BbIMnos-
HeHbl 3KCNEePUMEHTbI Ha 165 6enbix 6ecnopoaHbIx
MonoBO3pesbIX Kpbicax, KOTopble 6binn pasge-
neHbl Ha 5 cepuid: 1 cepusi — MHTakTHblE (n=15),
2 — oThaneHHbli nepuop (4Yepes 3 Mec. nocsne
065y4eHns B cyMmapHoi nose 6 p; n=15), 3 —
WHTaKTHble + cTpecc (n=45), 4 — 0b6ny4YeHHble
XWBOTHblEe B OTAANIEHHOM nepuode + CTpecc
(n=45), 5 — 0bny4yeHHble + CTpecc + IMUHUYM
Perensi (n=45). XuBoTHbIX 2-5 cepuit obnyyanu
TOTanbHO ramMma-nydamu B gose 0,2 I'p, Bocnpo-
M3BOAWMM 3MOLMOHASbHLIA cTpecc no Metogy b.
A. Xetnucbaesa u coasT. [4].

Y NOAOMbITHBIX >XMBOTHbLIX B rOMOreHaTax
neyeHn n ceneseHKU M3y4vanm akTMBHOCTb ep-
MEHTOB aHTUOKCMAAHTHOM 3aluTbl MO KOHLEH-
Tpauuun katanasbl, rmTaTMOH peaykTtasbl (MP) u
rMIOTaTUOH Nepokcmaasbl 1 katanasel (K u MO).
M3yyanu npoayKTbl NEPEeKUCHOrO0 OKUCIEHUS Nn-
NUAOB: NepBUYHbIE — AWEHOBbIE KOHBbIOraThl (AK)
N BTOPUYHbIE — MaNIOHOBbIN aAnanbaerva (MOA).

B KkaudecTBe CpeacTB KOppeKuMM MOAONbIT-
HbIM >XMBOTHbIM Ha3HA4asCs 3KCTPaKT DMUHUYM
Perens nepopaneHo B TeyeHue 10 cyT B gose 2,5
MJ1/KI Maccbl Tena,

Pe3ynbTathl uccnegosaHus obpabaTtbiBanunch
no metoauke E. B. MoOHUEBMYIOTE-DPUHIEHe,
CpaBHeHMe MpoBoAnIOCL Mo Kkputepuio t-CTblo-
JeHTa C MCnosib3oBaHMeM nporpamMmbl Microsoft
Exell 2007.

PE3YJ1IbTATbl U OBCY)XXAEHUE

MpoaHanuaMpoBaHbl [aHHble O BAUSHUK
3KCTpakTa dMmHMyM Perens Ha MOJ1 B numMda-
TUYECKMX Yy3Max TOHKOrO KULIEYHWKA B OTAANIEH-
HbIA Nepuoa nocne dpakuMoHMPOBaAHHOrO 06ny-
YyeHMsi B CyMMapHoM fao3e 6Ip M 3MouMOHasb-
Horo cTpecca (tabn. 1).

B nuM@daTnyecknx ysnax TOHKOMO KULIEYHM-
Ka nocne AencTBus (pakUMOHMPOBAHHOMO ramMma-
U3/TyYEHWs] B OTAQJNIEHHbIA MEPUOA OTMEYEHO [I0-
CTOBEpHOe noBblWeHne cogepxanns K n MOA.

B numMdaTtnyeckmx ysnax TOHKOrO Kuieu-
HMKa NpU COYETAHHOM AEWCTBUM MOHU3MPYIOLLETO
061y4eHMst M 3IMOLMOHASIbHOIO CTpecca B paHHeMN
M No3aHeNn cTtagmm obLiero aaanTauMoHHOMO CUH-
ApoMa OTMeYaeTcs NoBbIlWeHHoe coaepxaHue K
n MJA B CpaBHEHUN C UCXOAHBLIMUM MOKa3aTeNAMM.

Takum 06pa3oM, B nuMdaTUyeckmx y3nax
TOHKOMO KMLUEYHMKA MpPU COYETAHHOM AENCTBUM
(OpaKUMOHNPOBAHHOW  [03bl  raMMa-u3sny4yeHus
HabntogaeTcs nHTeHcndmrkauus MOJ.

Mpn coyeTaHHOM AENCTBUMM  3KCTpaKTa
SMUHUYM Perens M 3MOLMOHaNbHOMO CTpecca Ha
06/y4YeHHbIV B hpaKLMOHMPOBAHHONM A03€ raMMa-
M3MyYEHNS OpraHM3M B OTAANIEHHLIN Nepuoa
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Tabnuua 1 — BnusiHne akcTpakTa dMuHMyM Perens Ha MOJT B iMMdaTMUeCcKnxX y31ax TOHKOMO KMLWEYHMKA B

OTAaNEHHbIN Nepvoa Nocse NoHM3MpYtoLLero 0bnydyeHuns 2,0 I'p 1 3MOLMOHANIBHOTO CTPEecca

MpoaykTbl MOJI Ucx. OTa. nepwog 1 cyTkn 2 CyTKM 3 cyTKM
OK 0,33+0,03 0,43+0,04* 1. 0,41+0,03
2.0,57+0,06* 0,64+0,05%** 0,86+0,05***
SN 0,60+0,05% | 0,56+0,04*++
3. 0.51+0,04*
MOA 0,05+0,005 | 0,09+0,008** | 1. 0,09+0,008**
2. + *k 0,12+0,01%** 0,21+0,02%**
0,090,008 0,0840,007*+ | 0,14%0,0%*+
3. 0,08+0,008*

* — 0OCTOBEPHO K UCXOAHOMY; + — AOCTOBEPHO K 2 rpynne. Pasnnumns ¢ KOHTPONbHOM rpynmnoi AOCTOBEPHbI: * —
p<0,05, ** — p<0,01, *** — p<0,001; 1 — 3MOLMOHA/bHBIIN CTPECC+UHTAKTHbIE, 2 — SMOLMOHAbHbIN CTpecc+obnyyeH-
Hble, 3 — 3KCTPaKT DMUHUYM Perensi+3MoLMOHasbHbIN CTpecc+0o6ydYeHHble

Tabnuua 2 — AOC B nnMdOoy3nax TOHKOIO KMLeYHMKa B OTAANEHHOM nepuoge nocne hpakLMOHMPOBaHHOM

[03bl MIOHU3UPYIOLLEro 06/1yYeHNsl, SMOLMOHANIbHOrO CTpecca U 3KCTpakTa IMUHUYM Perens

1. 34,42+4,21
2.22,33+2,01#
3.37,2242,23%++

1. 36,38+2,87*
2.20,06+1,75%# #
3, 31,3342,04++*

1. 278,65+23,23
2.215,87+18,26#
3. 234,67+19,57

1. 251,17+20,34
2.214,23+19,17
3. 216,23+18,07

1. 43,4244 21%
P = 2271'239f22'24 2. 23,5442, 21##
- 21,342, 3. 26,33+2,16
1. 302,54£25 53*
on | % 223041'428f1280'35 2. 220 65421, 14#
- 201,2+18, 3.239,87+20,11
1. 78,28+7,07*
Karanasa | % 5423'424f:'f 2. 44,23+3,53# #
- 43,2+4. 3. 49,44+4,19

1. 61,67+5,21
2. 46,87+4,384#
3. 54,98+4,57*

1. 47,52+3,24
2.39,2943,21*
3. 48,27+4,07

* — [OCTOBEPHO K MCXOAHOMY; # — AOCTOBEpHO K 1 rpynne; + — AO0CTOBEPHO K 2 rpynne. Pasnuums ¢ KOH-
TPOSIbHOM rpynnoi AocToBepHbl: * — p<0,05, ** — p<0,01, *** — p<0,001; 1 — 3MOLMOHANbHBIN CTPECC+UHTAKTHbIE,
2 — 3MOUMOHaSIbHbINA CTPeCcC+06/1y4eHHble, 3 — 3KCTPaKT MUHUYM Perensi + sMOLMOHaNbHbIN CTpecc+06s1yyYeHHble

yepe3 1 cyT B NmMMdaTUYecKkuUx y3fnax TOHKOro
KMLIEYHUKA PerncTpupoBasiocb MOBbILUEHNE KOH-
ueHtpaumm AK n MOA B 1,6 u 1,54 paza
cootBeTcTBeHHO (p<0,05). Ha 2 n 3 cyT nocne
CTpecc-BO3AENCTBMS B IMMATUYECKMX  y3naX
TOHKOrO KuweyHuka yposHu AK v MOA 6biiun
[OCTOBEPHO BbILIE UCXOAHbIX 3HAYeHUA. Heobxo-
VMO OTMETUTb, YTO Ha 3 CYT nocne CTpeccop-
HOro BO3AENCTBUS B NMM@ATUYECKMNX Y31aX TOH-
KOro KuweyHuka yposHu K n MOA 6binn aocro-
BEPHO HMXXE KOHTPOJIbHbIX BEINYMH.

Takum 06pa3oM, Npu AeNCTBUM 3KCTPaKTa
OMUHUYM Perens B COMETAHWU C 3MOLMOHASbHBIM
CTpeccoM M o0b6nydyeHneM dpakLMOHUPOBAHHOM
[030/i raMMa-u3y4yeHust B niuMcaTUYecKnx yanax
TOHKOrO KULLEYHMKA B paHHEN M NO34HEN CTaaum
obwero apanTaumoHHoro cuHgpoMa  (OAC)
MOBLILAETCH YPOBEHb MEPBUYHBLIX U BTOPUYHBIX
NPOAYKTOB MEPEKUCHOI0 OKUCNEHUS NUNUAOB, B
no3aHen cragum OAC yposuu OK u MOA pocto-
BEPHO HUXE KOHTPOJIbHBLIX BETMYMH.

B numdoy3nax TOHKOrO KWLLIEYHWKA Npu
AENCTBUMM  (DPaKLMOHMPOBAHHON [103bl raMMa-
M3My4YeHUs B OTAANEHHbIV NEPUOA CYLLECTBEHHBIX
M3MeHeHMN co cTopoHbl AO3 He perucTpupoBa-
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nocb (Tabn. 2). Yepes 1 cyT nocne crpecc-Bo3-
JenctBust B NMMMOy3nax TOHKOMO KULLEYHMKA Y
WHTaKTHbIX XMBOTHbLIX AOCTOBEPHO MOBLILAIOCH
copepxaHune P B 1,59 pasa, MO —B 1,32 pa3sa u
kaTtanasbl — B 1,5 pasa. Yepes 2 cyT nocne
CTpecc-BO3AENCTBUSI BCE M3yYaeMble MokasaTesu
CHMXXaNUCb M COOTBETCTBOBAIN MCXOAHLIM MOKa-
3aTensM. Yepes 3 cyT nocse CTpecc-Bo3aencTBust
B /MMOy3nax TOHKOMO KUWEYHMKA perncrpm-
poBaniocb AOCTOBEPHOE MOBbLILEHNE COAEPXKAHUS
P B 1,37 pasa (p<0,05). CogepxaHue MO wn
KaTanasbl CyLEeCTBEHHOrO U3MEHEHUSI He NpeTep-
neno. Tak, npu [AEWUCTBAM 3MOLUMOHASILHOIO
CTpecca Ha WHTAKTHbIA OpraHusM B paHHEN K
nosgHein craaum OAC NpoOUCXOAWT MOBbILLEHNE
aKTuBHOCTY P.

Y XXMBOTHbIX, 06/Ty4eHHbIX (PpPaKkUMOHNPO-
BAHHOMN [030M raMMa-u3fy4YeHns, B OTAa/EHHbIN
nepvoa B MMGOY3iax TOHKOMO KMLIEYHWKa
CYLLECTBEHHONO W3MEHEHUS He OTMeYeHO, HO
perucTpupyeTcs TEHAEHUMSA K CHUXXEHWUIO coaep-
»aHui P, MO n kaTanassbl.

Yepes 1 cyT nocne crpecc-Bo3aencTens y
06/71y4eHHbIX XMBOTHBIX MPOUCXOANUT CHUXKEHME
aktneHoctn P, MO 1 kaTanasbl N0 OTHOLLEHUIO
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Tabnuua 3

— AOC B numdouuTax B OTAQNEHHLIM nepuoa nocne  (MpPaKUMOHMPOBAHHOW [103bl
VOHW3MPYIOLLEro 06/Ty4eHMs, SMOLIMOHANBHOIO CTPecca M 3KCTpakTa IMUHUYM Perens

Crpecc (cyTkm)

MNMoka3aTte Mepwno
KasaTtenb pvog 1 5 3
3. 8.11+0.78 1. 11,28+0,97* 1.9,52+0,77 1.7,01+0,51
rnP 6. 8’22&:0,72 2.11,32+1,11% 2. 13,78+1,02 **# 2.9,55+0,72#
! ! 3.18,98+1,23*++ 3.14,88+1,17* 3.15,46+1,04*++
1. 567,22+41,14* 1. 488,18+32,04 1. 307,43+£22,34*
rnn ;';;2315052:;5()%136* 2. 394,67+32,66*# 2. 388,38+31,17*# 2. 309,37+27,29
) ! ! 3. 428,69+31,08* 3. 427,33+33,29* 3. 452,65+34,66 +
1.121,43+11,05* 1. 119,43+9,48* 1. 118,35+9,02*
KaTtanasa a. 81,33%10,05 2. 84,66+8,55# 2. 81,52+7,08# 2. 83,6417,12#

6. 83,11+8,01

3. 86,88+7,05#

3. 95,36+8,14

3. 94,36+8,09

* — [IOCTOBEPHO K WCXOAHOMY; # — [OCTOBEpPHO K 1 rpynne; + — AOCTOBEPHO K 2 rpynne. Pasnuums C KoH-
TPONBLHOM Ipynnoin aoctoBepHbl: * — p<0,05, ** — p<0,01, *** — p<0,001; 1 — 3MOLUMOHASNbHBIN CTPECC+UHTAKTHBIE,
2 — 3MOLMOHASIbHbIN CTPecc+06sTydeHHble, 3 — SKCTPAKT IMUHUYM Peresisi+3MOLMOHaNbHbIM CTPECC+061yyYeHHble

Tabnuua 4 — BnusHue dMuHuyM Perens Ha MOJT B nuMdounTax nepucdepuyeckort KpoBu B OTAANEHHbIN

nepuog nocne noHusupytouero obnyyeHms 2,0 I'p 1 3MOLMOHANBLHOMO CTpecca

OTaaneHHsbli
MNokaszaTenb NcxopHoe nepvion 1cyT 2 cyT 3 eyt

1. 0,19+0,01 *

[K 0.24%£0,02 | 5940,00 | 2.0,410,05 * 0,39+0,04% | 0,51+0,05%*
3. 0.35+0,03*%+ 0,29+0,03+ 0,32+0,038++
1. 0,060,005

MAA 0,070,006 0,11£0,01 * 2.0,15+0,02 * 0,14+0,01%** 0,29+0,02%**
3. 0.13+0.01% 0,10+0,01*+ 0,19+0,02*%+

* — [OCTOBEPHO K UCXOAHOMY; # — AOCTOBEpHO K 1 rpynne; + — AOCTOBEPHO K 2 rpynne. Pasnuums ¢ KOH-
TPONBHOM IPynMon AOCTOBEPHbI: * — p<0,05, ** — p<0,01, *** — p<0,001; 1 — 3MOLMOHANbHbIN CTPECC+UHTAKTHbIE,
2 — 3MOLMOHASIbHbIN CTPecc+06sTyYeHHbIe, 3 — SKCTPAKT DMUHUYM Peresisi+3MOoLMO-HasbHbIN CTPecc+06/1yyYeHHble

K KOHTPO/bHbIM NokasaTtensm B 1,86; 1,4 n 1,77
pasa COOTBETCTBeHHO. Ha 2 cyT nocne crpecc-
BO3AeNCTBUS B NMNMMEOY3nax TOHKOrO KMLIEYHMKA
cofepxaHune Bcex usydyaemblix hepMeHTOB UMeNo
QHaNoOrMM4yHyl0 KapTWHy, Kak M B npeabiaylem
HabntogeHnn. Ha 3 cyT nocne cTpecc-BO3aencT-
BMS Y OO/Ty4eHHbIX >XMBOTHbIX cofepxaHue [P,
MO n kaTanasbl 6bINMM [OCTOBEPHO HMXKE KOH-
TPOSIbHBIX BEMUYMH. PEermcTpmMpoBanocb CHUXKEH-
Hoe cogepxaHue P B 1,8 pasa u kaTanasbl B
1,21 paza. Takmm o6pa3oMm, B numdoy3snax
TOHKOIO KMLIEYHMKA MpU CTPECCc-BO3AENCTBMU Ha
06/1y4YeHHbIN (PPaKLIMOHMPOBAHHOWN 0301 raMMa-
U3MyYeHNs OpraHu3M B GAMDKAWLLMIA M OTAANEH-
HbIA Mepuodax NPOUCXOANUT cHWKeHne AO3 Ha
Bcex cragunsax OAC.

Mpn OeicTBUM 3KCTpakTa dMUHMYM Perens
B nnMMcboy3nax TOHKOro KuweyHuka yepes 1 cyt
nocse CTPeCCOpHOro BO3AENCTBUS B CPAaBHEHUM C
KOHTPOJ/IbHOM rpynmnon B OTAANEHHbIA nepuoa Y
06/Ty4eHHbIX XMBOTHbIX CYLLECTBEHHOIO M3MeHe-
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HMA He Habnopanocb co cTtopoHbl P, MO u ka-
Tanasbl; UX 3HAYEHUS UMENN TEHAEHUMIO K yBe-
NnyeHunto. Ha 2 cyT nocne cTpecc-Bo3AeincTeus B
mMM@oy3nax TOHKOMO KWLEYHMKA perMcTpupo-
BaJIOCb JOCTOBEPHOE MOBbLILLEHUE coaepxaHus P
B 1,69 pa3a B CpaBHEHUM C KOHTPOSILHOM rpyn-
MOW, [OCTOBEPHOE MOBbLILEHNE COAEPXaHMS Ka-
Tanasbl B 1,25 pasa no OTHOWEHMWIO K NCXOAHOMY
nokazateno. CogepxaHne [TI0 He wumeno
CTaTUCTMYeCKoW 3HauuMocTu. Ha 3 cyT nocne
CTpecc-Bo3aeNcTBus B 0OSly4EHHOM OpraHu3Me
noA BO3AENCTBMEM 3KCTpaKTa SMUHUYM Perens B
nuMmdoysnax TOHKOro KuleyHuka Habnioganocb
cogepxxaHune P Bblle KOHTPOSIbHOrO YpPOBHS B
1,55 pa3a u ucxopgHoro B 1,55 pasa. Copep-
XXaHue KaTanasbl UMeNo TEeHAEHUMIO K rMoBbllle-
HUIO , CTabu/IbHbIM Ha BCEM NMPOTSHXKEeHUN Habno-
AeHns octasancs yposeHb [T10.

AHanus pes3ynbTaToB MO3BOMISIET MNpeano-
NIOXWTb, YTO Ha (POHe 3KCTpakTa DMUHUYM Pere-
na B nuMdoysnax TOHKOMO  KULEYHMKa B
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OTAQNIEHHBbIN MEpPUOA OTMEYANioCh MOBbILLEHUE
cogepxaHnus P, yto cBmaeTenbcTByeT 06 akTu-
BaLMM aHTUOKCMAAHTHOMN CUCTEMBI.

B numdounTax nepudepruyeckor KpoBu
npu aencTeum dbpakLUMOHMPOBAHHON A03bl raMMa-
U3/y4YeHns B OTAANIEHHbIA NepUo OTMEYEHO A0C-
TOoBepHOe CHmxeHue yposHs [TIO B 1,46 pa3a,
CYLLECTBEHHbIX U3MEHEHWUIA CO CTOPOHbI P 1 Ka-
Tanasbl He Habnoganock (Tabn. 3). Yepes 1 cyT
nocrne CTPecc-BO3AeNCTBMS B nvMdoumTax nepu-
(bepnuyeckol KpOBM Y MHTAKTHbIX JKMBOTHbIX
[OCTOBEpHO MOBbIWANOCL coaepxanue P B 1,37
pasa, MO - B 1,27 pa3a 1 kaTanasbl — B 1,32
pasa. Yepes 2 cyT nocne CTpecc-BO3AeNCTBUS
ypoBHM P 1 TTIO CHWXanncb U COOTBETCTBOBANU
NCXOAHBIM MOKa3aTensM, CoAepXaHue KaTanasbl
OCTaBaNnoCb Ha BbLICOKOM YpoOBHe. Yepe3 3 cyT
nocrne CTPecc-BO3AeNCTBMSl B MMdouMTax nepu-
bepnueckoil  KpoBM OTMEYEHO [OCTOBEPHOE
NoBbILLEHWE coaepXxaHusa KaTanasbl B 1,29 pasa
(p<0,05), cHwmxeHne copepxanua TIO B 1,44
pa3za. CopepxaHue P cywecTBEHHOro M3MeHe-
HWS HE NpeTepnesano.

Takum obpa3oM, npu  3SMOLMOHANbHOM
cTpecce B numdoumnTax nepudepnyeckon Kposu
B paHHei ctagum OAC npoucxoamna akTvMBaums
AO3, B M0O3AHMI NEpUOA COXpaHsinacb akTMBaLMS
KaTanasbl U cHuxeHune [TIO.

Uepes 1 cyT nocne CTpecc-BO3AEUCTBUS Y
06/1y4EHHbIX XXUBOTHbLIX MPOUCXOAMNO CHMKEHUE
akTmBHocTK IO 1 katanasbl B 1,44 n 1,44 pasa
COOTBETCTBEHHO MO OTHOLUEHUIO K KOHTPOJIbHbIM
nokasaTtensam. B 3TOT nepuog Bo3pactana, kak u
B KOHTPOJIbHON rpynne, akTuBHoCTb 'P. Ha 2 cyT
rocne CTpecc-Bo34eNCTBUS B MMdounTax nepu-
(bepnueckoil KpoBM AMHAMUKA W3MEHEHW Co
cTopoHbl MO 1 KaTanasbl COXpaHsnacb, kak u B
npeablayweM HabniogeHun, cogepxaHue P Ha
3TOT pa3 Oblna [OCTOBEPHO Bblle, Kak MC-
XO[IHOr0, TaK M KOHTPO/IbHOMO YpoBHel. Ha 3 cyT
rnocrne CTpecc-BO3AeNCTBUS Y 06/TyUYEHHbIX XXMUBOT-
HbIX B nMMdouMTax nepudepryeckort KpoBu co-
AepxaHue P 6blna AOCTOBEPHO Bbille KOHTPOSIb-
Horo B 1,29 pa3a, ypoBeHb KaTanasbl 6bi1 4OCTO-
BEPHO HWXE KOHTPOJSLHOro B 1,42 pasa, ypoBeHb
MO ocTaBancs Ha YpOBHE KOHTPOSbHOrO.

Takum obpazom, B numdoumnTax nepude-
pVYECKOM KPOBM MPU CTPECC-BO3AENCTBUM Ha 06-
JIYYEHHbIN (PaKLMOHMPOBAHHON [030M raMMa-
M3/Ty4YeHUs1 OpraHM3M B OTAANEHHbI Neproa npo-
nexoput cHkeHne AO3 Bo Bcex ctaausix OAC.

Mpn pencTBmMmM aKCTpakTa IMUHUYM Perens B
nuMdounTax nepudepnyeckon kposu 4epes 1
CyT MOC/Ie CTPECCOPHOro BO3AEWCTBUSI B CpaBHe-
HMM C KOHTPOJIbHOW Tpynnoi ypoBeHb 'P6 6bin B
1,68 pasa pgocroBepHO Bbilwe, ypoBeHb [MTIO no-

MeaunuHa 4 3xoJiorus, 2018, 4

BbILIANCS, CO CTOPOHbI KaTanasbl CyLIEeCTBEHHOMo
U3MeHeHMs1 He Habnaanocb, ee ypoBeHb COOT-
BETCTBOBas/1 KOHTPO/IbHOMY MokasaTesnto. Ha 2 cyT
rocsne CTPecc-BO3AENCTBUSI B nvMdoumTax nepu-
(epuyeckoin KpoBM PErUCTpUpPOBaNOChL AOCTO-
BepHO Bbicokoe P u ITIO NO OTHOWEHUID K
ncxodHbIMy nokasaTtensaM. Ha 3 cyT nocne crpecc-
BO3AENCTBUS B NMMdoUMTax 06/yYeHHOro opra-
HM3Ma MOA BO3AEWCTBMEM 3KCTPaKTa SMUHWMYM
Perens copepxaHue P 6b110 Bblle KOHTPOSIb-
Horo ypoBHa B 1,5 pasa, [TIO — B 1,46 pas,
KaTanasa He npeTeprieBana CyLECTBEHHbIX
N3MEHEHMUA.

Takum o6pa3oM, Ha (OHe WCNoIb30BaHMS
3KCTpakTa dMUHWMYM Perens B numdoumutax nepu-
(epuyeckoit KpoBU B OTAANEHHLIVM Nepuos oTMe-
Yanocb nosblleHne copepxxaHus P un MO, uTo
CBMAETENbCTBYET 06 akTMBauUMM aHTMOKCUMAAHT-
HOI cuCTeMBI

Mocne peicTBus  pakUMOHMPOBAHHOIO
ramma-m3nydeHus B OTAa/IEHHOM nepuoae OTMe-
yaetca B 1,57 pasa nosblWeHWe coaep)kaHns
MOA B numdounTax nepudepuyeckon KpoBm
(p<0,05). B numdbouutax nepucepryeckon
KPOBM MNPV COYETAHHOM AENCTBUMU (PPaKLMOHM-
pOBaHHOM [03bl raMMa-Usny4yeHuss M 3MOLMUO-
HanbHOro CTpecca B paHHeW W No3AHEN CcTaavu
obuiero aganTauMoOHHOMO CUMHAPOMa OTMeuYaeTcs
[I0CTOBEPHOE MOoBbILLEHNE coaepxanmnin K n MOA
B CPaBHEHWUM C UCXOAHbLIMW MoOKa3zaTensamMu. Takum
o06pazoM, B numdountax nepudepuyeckon Kposu
Mpy COYETaHHOM AeNCTBUM (DPaKLIMOHMPOBAHHOM
[03bl  FaMMa-usny4yeHmss W dMOLMOHANBHOMO
cTpecca Habntogaetca MHTeHcudpukauma MOJT Bo
Bcex ctagusix OAC.

Mpu COYETaHHOM [OEWCTBUM  3SKCTpaKTa
SMUHUYM Pereng n 3MOUMOHAsILHOIO CTpecca Ha
06y4YeHHbIV (PpaKLMOHMPOBAHHON [030M raMMma-
M3MYYEHUS] OpraHU3M B OTAANEHHbLIM nepuoa
yepe3z 1 cyT B B nuMmdoumuTax nepudepnyeckom
KpPOBM OTMEYEHO MOBbIeHNe KoHUeHTpauun OK
m MOA B 1,45 n 1,85 pasa COOTBETCTBEHHO
(p<0,05). Ha 2 cyT nocne cTpecc-BO3AENCTBUS B
numdounTax nepucdepuyeckor Kpoeu Habntoaa-
NoCb CHWXeHue yposHen K n MIOA ncxogHoro u
KOHTPO/IbHOr0. Yepe3s 3 cyT nocne CTpPeccopHOro
BO34eNCTBUS B NuMdoumntax nepudepruueckon
kpoBu ypoBHM K 1 MJA 6biin 4OCTOBEPHO HWXE
KOHTPOMbHbIX BESINYMH.

Takum 06pas3oM, Npu AEUCTBUM IKCTpaKTa
SMUHUYM Perens B codeTaHUM C SMOLMOHANbHbIM
cTpeccoM U 06nyyeHneM hpaKLMOHMPOBAHHON
[1030/ raMMa-usnyyeHusi B numcdoumTax nepude-
pVYECKOW KpPOBM B paHHel ctaauu obluero agan-
TaUMOHHOIO CMHAPOMA MOBBILAETCS  YPOBEHb
NepBUYHbIX M BTOPUYHBIX MNPOAYKTOB MepeKnc-
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HOrO OKMWCIEHWs NUNUAOB, B MO3AHEN CTaguu
OAC ypoBHn [K u MIA [OCTOBEPHO HMxXe
KOHTPO/bHbIX BESINYMH.

MN36bITOYHOE HakomsieHne B OpraHuM3Me pas-
NMYHbIX npoaykTos [MOJ1, AecTpyKTMBHO BAUSIO-
Wwux Ha 6uonornyeckme MembpaHbl, W3MeEHSsIET
aKTMBHOCTb 60/bLIOro Konmyectsa EpPMEHTOB C
HapyLWeHMEM BaXXHEMWMUX BUOXMMUYECKUX MPO-
ueccoB B 0651ydeHHOM opraHm3me [11, 13, 26].

LleHTpanbHOe MecTo B (hepMeHTHOM 3BeHe
AQ3 opraHu3Ma 3aHMMaeT cynepokcnaamcMyTasa
(COM), koTopas KaTanusMpyeT peakumilo AUCMy-
TauuMn CynepoKcMaaHWOH-paamkana ¢ obpasoBsa-
HWEM nepeknMcy BOAOPOAA M MOJIEKYNSIPHOMO KMC-
nopoaa [21, 23]. Mpw BO3AEUCTBUM Ha OpraHN3M
MOHM3NPYIOLLEW paanaumm obpasytoTcs NpoayKTbl
pagmonusa BoAbl. B npucyTCTBMM KMCnopoaa aToT
npouecc conposoxaaeTcs obpasoBaHMeM elle U
CynepoKCMAHOr0 aHWoH-pagukana. B ceasn ¢
3Tum CO/l nrpaeT BaxkHylO posib Mpu 3awmTe op-
raHM3Ma OT BO3ZAEWNCTBUSI MOHM3MPYIOLLErO W3Ny-
yeHusl. [puMeHeHne ¢epMeHTa B KayecTBe npo-
TEKTOpa HEM3MEHHO NMpUBOAWIO K BblpaXK€HHOMY
NpoOTMBONYy4YeBOMY 3(PdEKTY, YTO NepBOHAYasIbHO
NOATBEPXAANO CYLUECTBEHHYIO pOJib Cynepokcua
pagukana O,” B pasBUTUM MEPBUYHBLIX NPOLECCOB
paavaLMOHHOIO MOpPaXXeHus.

Mpy paanauMoHHOM NOpaXKeHUW opraHus-
Ma MpoucxoauT npeaenbHas BblpaboTka pepMen-
TOB @HTMOKCMAAHTHOM 3allUWTbl, HEBO3MOXHOCTb
MOBbILLEHNS1 YPOBHS 3H3MMOB B OTBET Ha ycune-
HMe MOoHM3MpYloWwero obnyyeHns n gaxke CHuxe-
HME OCHOBHbIX (DaKTOpOB 3alUUTbl OT AENCTBUS
pagvaumun. Bce 3TO noaTBepXXAaeTCs yBEMYEeHU-
€M MEepPBUYHBIX, 3aTEM BTOPUYUHbLIX M TPETUYHbIX
npoayktos [OJ1. HakonneHne TOKCUYECKUX Npo-
ayktoB MNOJ1 npoucxoguT TOMLKO Nocfe uctole-
HWUS @aHTMOKCMAAHTHOW CMCTEMbl opraHusma [23].
CreneHb MOBbIWEHMSI AKTUBHOCTU  COCTOSIHUS
MOJ1 3aBUCUT OT A03bl 06NyYeHUs U CBUAETENb-
CTBYET O TSDKECTM paavaumMOHHOIO MOPaXKEHUS.
MNoebiwernne K n MIA Bblle KOHTPOJSILHOMO
YPOBHSI YKa3blBA€T Ha CHWKEHWE aKTUBHOCTU
Bcex cdepmeHToB AO3, 4TO 060CHOBLIBAET MOWUCK
HOBbIX AHTMOKCUMAAHTHbIX CPeaCTB Mpu paavaum-
OHHOM MOpaXeHnn opraHmnsma [21].
Takum o6pasoM, pesynbTaTbl NpoBeaeH-
HOrO uccneaoBaHUs MNPeacTaBnsaiOT He TOMbKO
Hay4HbI, HO W MPaAKTUYECKMI MHTEPEC, TaK Kak
Ha OCHOBaHWM [aHHbIX NMTepaTypbl CyllecTByeT
Heobx0aAMMOCTb Pa3paboTKM KOHKPETHBbIX CXEeM
KOppeKUUnN, NporHo3a M CTeneHn nopakeHus op-
raHvM3Ma npu AenCcTBMM pasnnyHbIX 403 paavaumu
[12, 18].
BbIBOAbI
1. Mocne pneicTBUA DPaKLMOHUPOBAHHOM
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[03bl raMMa-u3lydyeHusi B OTAQNIEHHBIN nepuoa
OTMeYaeTcs AO0CTOBEPHOE MOBbILEHWE CofepXa-
Hus OK n MIOA B nuMdaTtmyeckmx ysnax TOHKOro
KVLUEYHMKA, CO CTPOHbI aHTMOKWUCAAHTHOMN cuCTe-
Mbl CYLLECTBEHHOrO M3MEHEHMSI HE MPOUCXOAUT.
Mocne pelictBus hpakUMOHMPOBAHHOIO ramMma-
U3MTyYeHUs1 B OTAANEHHbIA Nepuog B MMdoumTax
nepudepryeckon KpoBM OTMEYAETCS MOBbILIEHNE
cogepxanunsa MIA B 1,57 pasa (p<0,05).

2. B numdaTtnyecknx ysnax TOHKOro Ku-
LIEYHMKA NPU COYETAHHOM AEUCTBUU (hPaKLMOHM-
pOBaHHOM [03bl FaMMa-u3nydyeHnss HabntoaaeTcs
nHteHcndmukaums MOJT n cHmxeHnne AO3 BO BCeX
craaumax OAC.

3. B numdaTnyecknx ysnax TOHKOro Ku-
LIEYHUKA NPV AEUCTBMM 3KCTpakTa IMUHUYM Pe-
rensl B COMETaHMM C 3MOLMOHASIbHbIM CTPECCOM U
06nyYyeHnn paKLUMOHMPOBAHHOM [030M raMMa-
U3MyYEHNs B paHHEN M NO3AHEN CTaauun obLlero
a[anTauMoOHHOMO0 CMHAPOMA MOBLILWAETCA YpO-
BEHb NEpBUYHbIX MU BTOPUYHbIX NMPOAYKTOB nepe-
KMCHOIO OKUCIIEHUS NUNnAoB, cofepxxaHus P; B
nosaHei cragum OAC yposhu OK u MAOA pocto-
BEPHO HMXXe KOHTPOJIbHbIX BEINUMH.

4. Mpu 3MOUMOHaNbLHOM cTpecce B MMdo-
uMTax nepudepryeckoin KpoBM B paHHEN cTaguu
OAC npoucxoaunt aktusaums AQO3, B no3gHeM
nepuoae COXPaHSIeTCS aKTMBaUMS KaTanasbl W
CHuxeHwue ITI0.

5. B numcoumTtax nepucepnyeckon Kposu
npu CTpecc-BO3AENCTBUM Ha 06ny4YeHHbIN dpak-
LIMOHMPOBAHHOM [030M raMMa-u3ny4YeHus opra-
HW3M B OTAANEHHbIN NEpUOA NPOUCXOAUT CHUXKe-
Hne OA3 Bo Bcex cTaamsx OAC.

6. Ha ¢doHe npuMeHeHMs 3KCTpakTa DMu-
HWyM Perensi B numdountax nepudepryeckon
KpOBW B OTAASIEHHbIN Nepuoa 0TMeYanochb MoBbl-
WweHue cofepxxaHus P u IO, yTto cBuaeTenb-
CTBYeT 06 aKTBaLMW aHTUOKCUAAHTHON CUCTEMBI

7. B numcboumntax nepudepryeckoin Kposm
Mpu COYETaHHOM AeNCTBUM (DpaKLUMOHMPOBAHHOM
[03bl  raMMa-usfiyyeHuss M 3MOUMOHAsILHOrO
cTpecca Habnoaaetcs uHTeHcudmkaums MOJT Bo
Bcex ctagusix OAC.

8. Tlpu p[encTBUM 3IKCTpaKTa 3SMUHWUYM
Perens B numdounTax nepudepryeckoin Kposu B
COYeTaHMM C 3MOLMOHAsNbHBIM  CTPECCOM U
0b6nyyeHneM pakUMOHMPOBAHHON 0301 raMMma-
U3MyYeHNss B paHHeN cTagum obliero aganTa-
LUMOHHOIrO CMHAPOMa MOBLILLAETCS YPOBEHb nep-
BMYHBIX M BTOPUYHBLIX MPOAYKTOB MNEpPeKNUCHOro
oKkucnenust nunuaoB. B nosgHeit cragum OAC
ypoBHU OK 1 MIA AOCTOBEPHO HWMXKE KOHTPOJIb-
HbIX BE/IMYMH, OTMeYaeTCs MNOBblLEHWe coaep-
Xauus P un [TIO, 4ytOo cBMAeTenbCcTByeT 06
aKTUBALMWN aHTUOKCUAAHTHON CUCTEMBI.
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B. A. Zhetpisbayev, G. T. Nurmadiyeva, Zh. U. Kozykenova, A. S. Argymbekova, L. A. Ibragimova
INFLUENCE OF REGEL'S EMINIUM EXTRACT ON LIPID PEROXIDATION AND ANTIOXIDANT PROTECTION
IN PERIPHERAL ORGANS OF IMMUNOGENESIS DURING COMBINE ACTIONS OF FRACTIONAL DOSE

OF GAMMA RADIATION AND EMOTIONAL STRESS

State medical university of Semey (Semey, Kazakhstan)

In the experiment, the effect of Regel’s Eminium extract on lipid peroxidation and antioxidant system in periph-
eral organs of immunogenesis was studied under the combined action of a fractionated dose of gamma radiation and
emotional stress.

The results show that in the lymphatic nodes of the small intestine with the action of Regel’s Eminium extract,
combined with emotional stress and irradiation of the fractionated dose of gamma radiation in the early and late stages
of the general adaptation syndrome, the level of lipid peroxidation and glutathione reductase contents increase; in the
late stage of general adaptive syndrome, the levels of conjugated dienes and malondialdehydes were significantly lower
than the control values.

Under the action of Regel’s Eminium extract in peripheral blood lymphocytes in combination with emotional
stress in the irradiated fractionated dose of gamma radiation, the level of primary and secondary products of lipid pe-
roxidation increases in the early stage of the general adaptation syndrome, the conjugated dienes and malondialde-
hydes levels are significantly lower than the control values. There was an increase in the content of glutathione reduc-
tase and glutathione peroxidase, which indicates the activation of the antioxidant system

Key words: small intestine lymph nodes, peripheral corvi lymphocyte, fractionated radiation, general adaptation
syndrome, Regel’s Eminium extract, antioxidant protection
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b. A. Xerrimcbaes, I'. T. Hypmagnesa, )X. Y. KossikeHosa, A. C. Apreimbekosa, /1. A. N6parnmoBa

SMOLMNOHAJIABIK CTPECC [TEH UWOHAAYLLBI TAMMA - COYJIEJIEHYAIH ®PAKUYNATBIK LO3SACHIHBIH BIPIKKEH
OCEPI KE3IHAEIT SMUHUYM PETEJIb ChIFBIHABICHIHBIH UMMYHOMEHE3AIH TTEPUDEPUS/IBIK AF3AJ/IAPBIHAAFB!
MAVJIAPLIBIH ACKbIH TOTBIFBIHA XXOHE AHTUOKCUAAHTTBIK XXYVIENE SCEP ETYI

Cemedi K. MeEMIEKETTIK MeanumHa yHuBepcuTeTi (Cemeii K., KasaxcraH Pecriybmkaces!)

DKCMepUMEeHTTE 3MOLIMOHaNAbIK CTPecC NMeH MOHAAYLWbl raMMa - cayneneHyaiH GpakumnsnblK A03acbiHbiH, Gipik-
KeH acepi kesiHaeri SMUHUYM Perefb CbIFbIHABICHIHBIH MMMYHOreHe3AiH nepudepusnblk ar3anapbiHaarsl MannapabiH
ACKbIH TOTbIFbIHA XoHE aHTUOKCUAAHTTLIK XYlere acep eTyi 3epTrensi.

AnbIHFaH HaTWXXenep »anmnbl 6eriMaeny CMHAPOMHbIH EPTE XaHe Kelll Ke3eHiHAe XiHillke iweKkTiH nuMda TyniH-
fepiHae 3MOUMOHanAblK CTpecc NeH WOHAAYLbl raMMa - CayneneHydiH (ppakumanblk A03acbiHbiH IMUHWYM Perenb
CbIFbIHABICIMEH BipikkeH acepi ke3iHae MP KypaMblHbIH XaHe MalnapAblH ackblH TOTbIFbIHBIH BipiHLLINIK XaHe eKiHLWinik
OHIM [eHreMiHiH >XorFapbliaybl; Xannbl 6eliMaeny cCMHOPOMHbIH Kell KeseHiHae [AK >xoHe MIA aeHremiHiH Gakpiiay
MaHAEPIHEH alTapNbIKTalk TOMEH eKeHAIrH KepceTeai.

Xannbl 6enimaeny cMHAPOMHbIH epTe Ke3eHiHae nepudepusnblk KaH nMdbounTTepiHAe 3MOLMOHaNAbIK CTpecc
neH MoHAAYLWbl raMMa - CoyneneHyaiH GpakumsnbiK A03acbiHbIH SMUHUYM Perenb CbiFblHAbICbIMEH BipikkeH acepi KesiH-
[ie MainapablH ackblH TOTbIFbIHBIH GIPIHLLIINIK XoHe eKiHLWIiNiK eHiM AeHreMiHiH >XorFapblnaybl, xannsl 6elimaeny cuH-
IPOMHbIH Kell ke3eHiHae AK »oHe MAA aeHreMiHiH 6akbinay MaHAepiHeH easyip TemeHaeyi, P xoHe MO KypaMblHbIH
y/Fatobl 6avikanapl, 6yn aHTUOKCMAAHTTLIK XXYyieHiH 6enceHyi Typanel kepceTteai.

KinT ce3gep. xiHilke iWwekTiH numdoTyriHaepi, nepudepusinblk KaHHbIH IuMdoumnTi, dpakumsnibik coyneneHy,
Xannbl 6enimaeny cMHAPOMbI, SMUHWUYM Perenb CbIFbIHABICHI, aHTUOKCUAAHTTBIK KOPFaHbIC
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