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Iesb paGoThi: MCCliefOBaHKE YCTOMYMBOCTH MUOKap/Ia K UILIEMUU—pernepdy3un 1 mose-
JIEHYECKUX PEaKLUii C y4eTOM MOJIOBBIX PA3IMUMiA Y KPBIC B OKCIIEPUMEHTATILHON MOze-
JIM OXKMPEHUST M CHHIPOMA CUCTEMHOTO BoctianutenbHoro oreeta (CCBO). Mamepuan u
Memodbl: IKCTIEPUMEHTBhI ObUIM BBIMOJIHEHbI Ha Kpblcax-camMlax M caMKax JIMHUU
Sprague-Dawley B Bo3pacte 3 Mec. ¢ epBUYHBIM BUCLEpAIbHBIM oxXupeHuem. CCBO
MOJEJIMPOBAJIY MyTeM OJHOKPATHOTO BBEIEHMSI YKCYCHOM KUCJIOTHI B MPSMYIO KHUILIKY,
10CJIe YEero BHYTPUXKETYI0YHO BBOAWIM CMECh aHTUMUKPOOHBIX MPEINapaToB B TEUEHUE
3 mHeii. Kpbicam apyroii rpyniiel ¢ MoMeHTa MoaenupoBanust CCBO B TeueHue 8 nHeit
nepopabHO BBOIMIU CMECH ITIPOOMOTHYECKUX IITaMMOB Lactobacillus acidophilus (LA-5)
u Bifidobacterium animalis subsp. lactis (BB-12) B konuentpanun KOE 108 Ha onHO XU~

» ¢

BoTHOe. [ToBeneHYeCcKue TECThI “OTKPBITOE MoJie”, “IPUITOAHSIThIN KpeCTOOOpa3HbIii j1a-
OMPUHT”, “TeMHO-CBeT/Iasl Kamepa” MPOBOIMIIM MTOOUYEPEIHO Mepel OKOHYAaHUEM OITbI-
Ta. [1o 3aBepllieHNN OMbITa MPOBOIAWIM OLIEHKY YPOBHSI (hakTopa HEeKpo3a OImyXoJieii-oL,
UHTepJIeKUHA-2, IeNTUHA, IUTIoNoarcaxapuaa, TpaHchopMupyoniero hakropapocra-
[ 1 MO3rOBOTO HEpoTPOGUUIECKOTO (PaKTOPa B KPOBU, U3YYaIi FeMOIMHAMUYECKUE T1a-
paMeTphl M YCTOMYMBOCTh MUOKap/a K UllieMur—penepdy3un Ha MOAEIU U30JIMPOBaH-
Horo ceprua. Pesyabrarel: B rpymnme camok nocie monenupoBanuss CCBO Habmopanu
Oosblliee MOTpebAeHME KOpMa M3 pacueTa Ha 1 T Macchl Teja U 0oJjiee BbhIpaxKeHHbIC
TPOMOOLIMTO3 U TPAHYJIOLIMTO3 [0 CPABHEHUIO C caMLiaMu. B CbIBOpOTKe KpOBU Y CaMOK
OTMeYaInCh OoJiee BEICOKUE YPOBHU (paKTOpa HEKPO3a OIMyXOIu-0L, JIEITUHA, UHTEePJICii-
KWHa-2 U JIMIonoJcaxapyia o CpaBHEHUIO C caMliaMM, a TakKxXe 0oJiee HU3KUI ypo-
BeHb TpaHchopMupyoIero dakropa pocra-f. Y caMIloB OTMEYEHO MPOGHOTIHIECKOE
MOJYJIMNPOBAaHUE OPUEHTHPOBOYHO-HCCICIOBATEILCKOTO MOBEACHUS U TPEBOXHOCTH,
TOIZAa KaK y CaMOK MPOOUMOTUKAMU KOPPEKTUPOBAIaCh CKOPOCTb BbIPAOOTKU YCIOBHBIX
pediekcoB. 3HAUMMBIX pa3IM4uil TeMOAMHAMUUYECKUX TTapaMeTPoB, a TaKxKe pazmepa
nHdapKTa MEXIy MCCISAOBAaHHBIMM TPyMIlaMU He HaOModaoch. 3aKoYeHne: moy-
YeHHbIE TaHHbIE CBUICTEILCTBYIOT O 3HAYMMOI POJIY TTOJIOBBIX TOPMOHOB B ITATOTEHE3€
CCBO, a Takxxe 0 pa3JIM4YHOM OTBETE CAMOK U CaMLIOB Ha MPOOUOTUYECKYIO TEPAIUIO.
PesynbraThel B 11€10M MMOKa3bIBAIOT 00Jie€ BHICOKYI0 MHTEHCUBHOCTb KOMIIEHCATOPHO-
MPUCIIOCOOUTENIBHBIX PeaKILIM U OOJIBIIYIO 3(h(EKTUBHOCTH IIPOOMOTUYECKOI KOPPEK-
1 CCBO y caMOK KpbIC 0 CpaBHEHMIO ¢ caMLiaMu. B To xe Bpewmsi, pazmep nHbapKTa
HE OTJIMYAJICSI Y CAMOK U CaMLIOB.

Knroueesnle croéa: CMHAPOM CUCTEMHOTO BOCIIAJIUTEIbBHOTO OTBETA, MMOBEICHUECKHE pe-
aKk1uu, pasmep nHdapkra, noj, caMKu, caMlbl, MPOOUOTUKU
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BBEJEHUE

INepBoHavYaIbHOE MOHUMAaHME CTpecca KaK YHUBEPCAIBHOTO adalTallMOHHOTO CUH-
npoma [1] B HacTosIlIee BpeMsl pacCMaTpUBaeTCsl B MaTOPU3MOJIOTMYECKOM CMBICTIE KaK
TEPMUH, XapaKTePU3YIOIIMii HEMPOIHAOKPUHHYIO aKTHBALIUIO TUIIOTAIaMO-TUTIobu3ap-
HO-HAaJIMOYEYHUKOBOM CUCTEMbI M BO3HUKAIOIIME MPU 3TOM OMOXUMUYECKHUE U CTPYK-
TYpHBbIE MOCJIEACTBYS. B CBSI3M C 9TUM, K MOHSITUIO CTpecca BechbMa OJIM3KO COBPEMEHHOE
NOHMMaH1Ee CUHApPOMa CUCTeMHOro BocnaauTenabHoro orseta (CCBO), ocnoxHsIomero
BoOCIIaJieHne M (popMUPYIOIIETOCS TTPU BhIpaXKeHHOM SHIOTOKCUHEMUHU, COITPOBOXKIAIO-
LIeCsT MMMYHOTIATOJIOTUYECKUMU PEeaKLMSIMU, CUCTEMHBIMU HApyIIEHUSIMM MUKPO-
uupkyasiuuu, JABC-cuHApOMOM U, MPU OTCYTCTBUM JIeUeHUsI, TTIOJTMOPTaHHOM HeJoCTa-
TOYHOCTBIO [2, 3]. B KOHTEKCTE CTPEeCCOyCTOMYMBOCTH, TIOMUMO HACJIEACTBEHHBIX, BO3-
pPacTHBIX, 3KOJOTMYECKMX U TIpouyunXx (akTopoB, HEOOXONMMO YYUTHIBATh IOJIOBbBIC
(6uonormyeckue) u I0JIOPOeBhle (COLMAIbHBIC) acIeKThI [4]. XOpOIIo M3BECTHO, YTO
MaJIb9MKM 60JieioT ayTu3mMoM B 4.0—5.1 pa3a gaiie, 4eM IeBOYKU [5]; KeHIIIUMHBI CTpama-
IOT Aenpeccueil 1 TPeBOXHBIMM PpAcCTPOCTBAMU B JBA pa3a yaille, Y4eM MYXUYUHHI [6].
VYV >XeHIIMH 4allle pa3BUBAETCsI IOCTTPAaBMaTUYECKOE CTPECCOBOE paccTpoicTBo [7], 60-
Je3Hb AnbplreiiMepa [8] m ayToMuMMyHHBIE 3a00J1€eBaHMsI, a Y MY>KYMH — CEpIeYHO-COCY-
nuctble [9] u HekoTopbie HMEKIIMOHHBIE 3a0osieBaHus [10].

WccnenoBartensiM XopoIl1o U3BECTHO, YTO KPBICH JIMHUU Sprague-Dawley (SD) siBisi-
JOTCSI TEHETUYECKU OMHOPOIHBIMY U XapaKTepU3YIOTCS TTOBEACHYECKOI CTaOMIILHOCTBIO,
YTO 3a4acCTyIO TPEIoIpeneisieT BKIIIOYEHUEe 3TON JTUHUU B BKcIiepuMeHT. OHAKO maxe
cpeny KUBOTHBIX 3TOM JIMHUU B 3aBUCUMOCTU OT ITUTOMHHWKA MUMEETCST ONpenesieHHast
BapualOeIbHOCTh (m3noNornyeckux peakmuii. Hampumep, kpwicbl-camiiel NTac:SD
(Taconic (Ntac:SD, Germantown, NY) He SBJISIOTCS aaieKBaTHOM MOMAEIbIO ST UCCIIe-
JIOBaHMSI B YCJIOBUSIX, BbI3BIBAIOIIMX aHKCUOTEHHBIN 3(hdeKT, MoToMy YTO OHU Tpeapac-
MOJIOKEHBI K ITTOBBIIIEHHOMY TpeBOXHOMY noBeneHuio, Torna kak CRL:SD (Charles
River, Raleigh, NC) uiu Hsd:SD male (Envigo, Frederick, MD) KpbIChI sIBJIsSIIOTCST G0J1ee
HOOXOASIINMU IJISI TOOOOHBIX ccenoBaHuii [11].

B maHHOI1 pabGoTe WISl onpeneaeHus TOJOBBIX pa3induil MPU CTPECCUPYIOIEM BO3-
MENCTBUM Ha pa3jMdHBbIC CHCTEMBI opraHu3Ma Oblia ucrnoyb3oBaHa monenb CCBO ¢
MPOOMOTHYECKOM Teparnueit y KpbIc TUHUM SD. DKcneprMeHTaTbHas MOIETb BKITIOYAeT
B ce0s1 TIEpBUYHOE BUCIIEPATLHOE OXKUPEHNE, XMMUUECKU MHAYLIMPOBAHHOE BOCTIAJICHUE
TOJICTOM KMIIKW M aHTUOMOTUK-UHAYLIMPOBAHHBIN Aucouos [12]. OxupeHue, meTabo-
JIMYECKUI CUHAPOM, aTepOTreHHasl TUCIUIIUAEMUs U caXapHblii AUabeT SIBJSIIOTCS BaX-
HEUIIMMU MAaTOreHETUYECKU /WM TeHETMYECKU B3aMMOCBS3aHHBIMU MEXIy co0Oit
dakTopaMu pucKa cepieuHO-COCYAUCThIX 3a00s1eBaHuil. COrTacCHO COBPEMEHHBIM Mpe/-
CTaBJICHUSIM, OCHOBHBIE KOMITOHEHTbI METa00JIMYeCKOTO0 CMHIPOMA MPEICTABIISIIOT CO-
601i HapyIIeHUs YIJIEBOAHOTO 0OMeHa, BO3HUKAIOIINE, B YaCTHOCTH, B pe3yJIbTaTe AUC-
OaylaHca KUIIEYHOM MUKPOOUOTHI, YTO OOYCJIOBIMBAET KOHIEHIIMIO TePaIeBTUIECKOIO
HCIOIb30BaHUsI MPOOUOTUKOB. Takxke B TeUeHUE MOCAETHUX NeCITUIETUI aKTUBHO U3Y-
yaeTcs posib cTpecca B NaTo(U3NO0JIOTMU OXKUPEHUST 1 MeTaboInyeckoro cuHapoma [13],
B TOM YMCJIe B CBSI3U ¢ BocnajeHueM [14]. UmeroTcs naHHble 0 BIUSIHUM Ka4eCTBEHHOTO
cocTaBa BBICOKOXKHMPOBO MTMEThI HA IUTOKUHOBBII MTPOMUIIb U YCTOMYMBOCTh MUOKapaa
K nimemur—penepdy3un y Kpbic ¢ CCBO B ¢BSI3M ¢ MUBMEHEHUSIMH COCTaBa KUIIIEYHOM
MUKpoOuoThl [15]. IIpu 3TOM B IUTepaType MPaKTUIECKU OTCYTCTBYIOT JaHHBIE O BIIMS -
HUU TIOJIOBBIX TOPMOHOB Ha YCTOHYMBOCTb MUOKapaa K UIIEMUYECKOMY-pernepdy3noH-
HoMy noBpexneHuto B yciopusix CCBO.

Ilenbio paboOTHI SBISIIOCH M3YUYEHWE BIMSHUS T0JIa HAa YCTOMYMBOCTh MMOKapaa K
uieMuu—penepdy3uu, Ha ypoBeHb TOPMOHOB U LIMTOKMHOB B KPOBHU, a TAKXKe MOBEICH -
yecKre peakuuu y Kpoic JImHuu SD npu skcnepuMeHTaabHOM MoneanpoBaHuu CCBO
Ha (poHEe MPOOUOTUYECKOM KOPPEKIIUU.
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METOIbI MCCIEOAOBAHUA

DKCMNepUMEHTHI BBITIOJHEHBI Ha Kpbicax JuHUM SD co ctatycom SPF (Specific Patho-
gen Free), mosydyeHHbIX U3 MUTOMHMKA “TlyimHo”: camku Maccoit 230—260 1, caMmibl
maccoii 380—420 1, B Bo3pacte 13—14 Hen. MccnenoBaHue IIpOBOAMIIOCH B COOTBETCTBUU
¢ lupexTtunoii EBporneiickoro CoBera 1o coO101eHUI0 3TUYECKUX MTPUHIIUIIOB B paboTe
¢ mabopatopHbIMM XuBoTHbIMU (JupekTuBa 2010/63/EC ot 22 centsadps 2010 r.). 2Ku-
BOTHBIE CIIyJaifHBIM 00pa3oM paclpeae/suIMch o rpynmam: 1) koHTpoab: camisl CTR-M
(n = 8) u camxu CTR-F (n = 8) — KpbICbl HAXONUJIKUCh Ha CTaHIApTHOU nuete ad libitum
1 TIOJIyYaJiu €XeIHEBHO per 0s B TeueHue 28 qHeil 1o 4 M1 (pM3HU0JIOTMYeCKOro pacTBopa;
2) monenupoBanue CCBO: camibl SIR-M (n = 8) u camku SIR-F (rn = 8) — y KpbIC ¢
OpeaBapuTeIbHO HHAYIUPOBAHHBIM XupoyrieBogHoi muetoir I[IBO (28-mHeBHBEIM
BHYTPMKEJTYTOYHBIM BBElIEHUEM 2 T TIOJIMHEHACHIIIIEHHBIX XUPOB U 1 T caxapo3bl B 10-
HOJIHEHUE K cTaHmapTHOM nuete), MonenupoBaan CCBO 1myTeM BoCIIpou3BeIeHUS XU-
MUYECKHU MHAYIMPOBAHHOIO KOJIMTA, UTO IMOAPOoOHO onmcaHo paHee [12]. SIR — systemic
inflammatory response (CMCTeMHBIiI BOCHaIUTEIbHBINM 0TBeT). HaunHas co cienyioiiero
IIHSI, 3TUM € XXMBOTHBIM BHYTPMIKETYIOYHO BBOAWIN 1 MJI (DM3MOJIOTUYECKOTO pacTBOpa
u 1 M pacTBopa cMecy aHTUMUKPOOHBIX npenapatoB (AMIT: aMOKCUIIWIIITUH, METPO-
HHUIA30J1 U KJIApUTPOMHUIIMH) B CYyTOYHOI H03e 1Mo 15 Mr kaxkmoro AMII Ha Kpricy B Teue-
Hue 3 nHeit; 3) nmpobuotndeckass Koppekuusa: camubl PRC-M (n = 8) u camxu PRC-F
(n = 8) — KpbIcaM, MPOLIECAIINM IIPOIIEAYPHl COIJIACHO MPEABIAYIIEeMY IIPOTOKOJY, BMe-
cto 1 M1 pu3MooruYeckoro pacTBopa B TeyeHue 8§ nmHeit BBonuau 1 Mj1 pacTBopa cMecHu
npobuoTnyeckux mrammoB Lactobacillus acidophilus (LA-5) v Bifidobacterium animalis

subsp. lactis (BB-12), B xonuentpawyu 108 kononmeo6pasyiormmx exunant (KOE) Ha ox-
HO XMBOTHOe. Bce MaHMIyISIMM ¢ caMKaMy HauMHaJIM B Hayaje CTaauM AUICTpyca.
B Teuenue 2-x Hem., eXXeTHEBHO, B yTPEHHEe BpeMsl TOHKOM MTa3HOM MUMETKOM Opanu
Ma3KM (BJIATQJIMIIIHBIE CMBIBBI), TTIOMEIIATA Ha MPEIMETHOE CTEKJIO U paccMaTpUBAIN
oI MUKPOCKOIOM Tipu yBeandeHuu B 300 pa3 B ciaerka 3atTeMHeHHOM nosie. Pasza au-
3CTpyca XapaKTepU3yeTCss MHOXECTBOM JIEHKOLIMTOB, EAMHUYHBIX SMUTEIUATbHBIX KJle-
TOK U BHAYUTECJIIbHBIM KOJIMYECTBOM CJIIM3U. ﬂocne HECKOJIbKMNX HMUKJIIOB Cl)Ole/lpOBaJ'll/le
TPYIINBI C COBNaAaoMMuy azamMu 1151 Hayajia 3KCIepuMeHTa.

Yepes 8 agHeit mocie MmonenrpoBaHuss CCBO Ha (poHe COOTBETCTBYIOIIEH TUETHI, KPbIC
9KCMEPUMEHTAIBHBIX TPYITIT HAPKOTU3UPOBAIY 30JIETUI-KCUIa3MHOBBIM HApKO30M: 30J1e-
it 0.3 mr B/M (Virbac, ®pannus), kewnanut 0.8 mr B/M (3A0 HUTA-DAPM, Poccus,
r. CaparoB), arponuHa cyinbdat 0.1%-Hbrit pactBop — 0.01 mut /K u3 pacyera Ha 100 r
Macchl Tesa XuBoTHoTro. HapkotuaupoBanu mzodaypaHoM, Opajin LIEeIbHYI0 KPOBb U3
3aJHe MOJIOi BEHBI /IS TeMaTOJIOTMYECKOro, OMOXUMUYECKOTO MU UMMYHOJIOTUYECKOTO
aHanm3a. KnMHu4yeckuit aHam3 KpOBM BBITIOJTHSUIM Ha aBTOMaTUY€CKOM BETEPMHAPHOM re-
marosnornyeckoM aHaimzarope (URIT-3000 Vet Plus, URIT Medical Electronic, Kurait).
YposeHs (pakTopa Hekposa onyxonu-o. (TNF-o), nentuna (LEP), untepneiikuna-2 (I1L-2),
tpaHchopmupyiorero dakropa pocta-f (TGF-B) u mumononucaxapuma (LPS) orenn-
Baim UMMYHOMbepMeHTHBIM MeTonoM (MR-96A, Mindray, Kutait). OpueHTUpOBOYHO-
HCClIeNoBaTeIbCKOE TOBeIeHNEe OllieHUBaau B TecTe “oTkpbiToe moje” (OIl), TpeBox-
HOCTb — B TeCTe “NPUMNONHATHINA Kpectoobpas3Hbiit 1adbupuHt” (ITKJI), dopmupoBaHue
ycJIoBHOTO pedrekca akTuBHoro usderanust (YPAUW) npoBoauIvch ¢ MOMOIIIBIO anapar-
Ho-nporpaMMHbIX KoMmIiekcoB — AITK “Munorasp” u AIIK “Ilentep” (HeitpoboTtukc,
Poccust). TTocMepTHO M3MepsTach Macca BHYTpeHHHMX opraHoB. CpaBHEHUE MacChl BHYT-
PEHHUX OPTaHOB MTOCPENCTBOM KO3 (UIIMEHTOB MX OTHOIIIEHUS K Macce Tejla 3a BEIUETOM
MaccChl CJIeTNoi KUIIKU BbIaUcsuin 1o popmyie Kmo = (MO/MT — MCIJIK) x 100%, taoe
MO — macca oprana, MT — macca tena, MCJIK — macca caenoii kuiku. Ha mpotsike-
HUM BCETo 3KCIIEpUMEHTa, eXXeIHeBHO ¢ 9 10 10 4 yTpa MpoBOAWIIN OLIEHKY KIIMHUYECKO-
ro CTaryca XMBOTHBIX, MOTPEOJIEHUsI KOpMa M BOJBI, a TaKXKEe MacChl TeJla XXUBOTHBIX.
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ITocne TopakoTOMMY CepAlLie U3BJIEKAIU U3 TPYIHON KISTKH U TTOAKIII0YAId K MOJIEPHU-
3upoBaHHOMY anmnapary Jlanrennopda. [lepdy3uio ocyliecTBIsSIM PeTPOrpaaHoO yepes
aopTy OKCUTeHe3npoBaHHBIM OydepoM KpebGca—XuH3enaiiTa rmpu MOCTOSTHHOM JaBJie-
Huu 80 MM pT. cT. B TeueHMe Bcero akcrepuMeHTa TemIiepaTypa cepilla U pacTBOPOB
nomepkuBagach Ha ypoBHe 37°C. B MojoCTh JIGBOTO KeJTyToYKa BBOAWIIM TTOJIMITHIIE-
HOBBI OAJIJIOH [JIs1 pEeTUCTPAaLIMK JABJICHUSI B U30BOJIIOMETpUYECKOM pexkume [16]. B xo-
ne nepdy3uu U30JIMPOBAHHOTO Cep/ilia PETUCTPUPOBAIM YACTOTY CEPACUHBIX COKpallle-
HUIt (YI./MUH.), KOpDOHAPHBIA MOTOK (MJI/MUH), BETUYMHBI KOHEYHO-AUACTOJNYECKO-
IO U CUCTOJIMUYECKOTO NaBJIEHUS B JIEBOM XeJIylOUKe Ha MepCOHaJbHOM KOMITbIOTEPE C
nomotibio mporpammbl PhysExp 3.0 [17]. [Tocne 3aBepiieHus periepdy3uu oCyiiecTB-
JISUTU TJTAHUMETPUYECKYIO OLIEHKY pa3mepa MHpapKTa MmyTeM oKpackKu Cpe3OB cepliia
1%-HbIM pacTBOpOM TpUMEHUITETPA30aUs XJiopuna. Pa3mep nHdapkrTa BeIpaxkaid B
MpOILEHTaX OT O0Ilel MIoIAAu cpe3a U BhIUMCIISIM CpeaHee 3HaueHue 111 TaHHOTO
ceplla rno pe3yjabraTaMm aHajau3a 5 cCpe3oB.

151 KaXkmoro u3 omnpenesisieMbIX MoKazaTesleil pacCUuThIBaId cpeaHee 3HaueHue (M) u
craHgapTHoe oTkiioHeHue (£S5D). [Tocite mpoBepKy BEIOOPKM HAa HOPMAJILHOCTh paclipe/ie-
JICHUSI CTAaTUCTUYECKUI aHAIU3 MOJYYEHHBIX PE3YJIbTaTOB MPOBOAUJIICS C UCTIOJIb30BAHUEM
HelapaMeTpudeckoro Kputepuss ManHa—YutHu (mporpamMHukblid mmaker STATISTICA 9.0).
Craructrdeckast 3HaUMMOCTD pa3Induii cyuTanachk 1octoBepHoit mpu p < 0.05.

PE3VIIBTATBI UCCIIEAOBAHHMA

Macca mena, nompebaerue 600btL u Kopma

Cy1iecTBEeHHbIE U3BMEHEHUSI IMHAMUWKN MacCChl TeJla B OTIBITHBIX TPYMIIaxX C MOAEJIUPO-
BaHueM CCBO no otHomeHuto K CTR Ha npoTtskeHuu nocienHux 8 qHel ObUIM OTMe-
YeHBI 1J1s1 KpbIc 060oux 1oJioB. Y kpbic B rpynrie CTR-F Macca tena ot Havyasa 10 KOHILIa
HabmoaeHus yBeauuuiaach ¢ 278 £ 5 10 285 £ 1 r (p < 0.05); B rpynine SIR-F ymMeHbim-
mack ¢ 275 £ 4 10 271 = 6 1 (p < 0.05), a B PRC-F He usmenunace (275 £ 13 u 276 £ 9,
p > 0.05), yto nokasrpiBaeT 3¢hheKTUBHOCTb TPOOUOTUYECKON Teparivu JJisl 3TOM TpyIi-
nbl. B rpynime CTR-M macca tena ysenuumnacs ¢ 417 = 19 no 434 + 23 r, B rpynine CBO-M
yMeHbImIachk ¢ 424 =2 10403 £ 51 (p <0.05), aBrpymmme PRC-M —c418 £ 8rno 393 £ 141
(p <0.05) (puc. la, b). Y xpsic rpynn SIR-F u SIR-M, a takxe rpynn PRC-F u PRC-M
noTpedieHre KopMa B TeueHue 8 nHeit nmocie moneaupoBanuss CCBO 1o cpaBHEHMUIO € CO-
OTBETCTBYIOIIIMMU KOHTPOJISIMUA CHUXKanoch MHorokpatHo (p < 0.05). B ycnousx CCBO
CaMKM TOTPeOIISIITM KOPM HECKOJIBKO OoJIbllle, 4YeM caMilbl, mpuuem st rpyrmbl PRC-F
9Ta pa3HulIa Obla cratuctTuiecku 3Haunmoii (p < 0.05). CpenHee nmoTpedieHUE BOIBI U3
pacuera Ha 1 r Macchl Tesa B rpyrme CTR-M 6bu10 60mbie Ha 30%, yem B rpyrne CTR-F
(p <0.05). B rpynnax SIR 111 caMIIoB M CaMOK OTMEUYEHO 2-KpaTHOe YBEJIUYEHUE T0-
TpebeHus Boabl Mo oTHolleHuo K CTR npu coxpaHeHUN 3HAYMMBIX Pa3IndMil MeXIy
camiamu 1 camkamu (p < 0.05). B rpynmax PRC-F u PRC-M niorpe6yieHre BOabl HE OT-
nmyanock (puc. le, d).

B rpynmax camok (SIR-F u PRC-F) npousonio cylecTBeHHOEe yBeJTUYeHe MacChl
ceneseHkH (p < 0.05) mo cpaBHenuto ¢ rpynmoit CTR-F. 3HaunMoe kpaTHOe yBennueHue
MAacCCHhI 3KeJTyaKa 1 CETIOi KUIIKY ¢ comep>KMMbIM Haomonanu B rpyrmax PRC-F, PRC-M,
SIR-M, SIR-F (p < 0.05). B rpyrmmax SIR-M u PRC-M B otiimune ot SIR-F u PRC-F
OTMEUYEHO 3HAaYMMOE YBEJMYEeHUE NEeTO3UTOB BUCILIEPAIBHOTO XMpa MO OTHOIIEHUIO K
COOTBETCTBYIOIIUM KOHTpOJIsIM (p < 0.05) BeiencTere MHAYIIMPOBAHHOTO KUPOYTIIEBOI -
HOIi TUeTOi TMepBUYHOTO BUCLIEPATILHOTO OXXUpeHUsl. Takke Macca XXMPOBOI TKaHU ObI-
sia 3Haunmo Bhile B rpyrme CTR-M, yem B rpyrnime CTR-F (p < 0.05) (Tabm. 1).
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Puc. 1. lunaMnka U3MeHeHUs Macchl Tea (a, b), cpenHee norpedieHue KopMma (¢) u Boasl (d).
CTR — konHTposbHag rpymrma, SIR — rpymia ¢ MoaeJIMpoOBaHHBIM CUHIPOMOM CUCTEMHOTO BOCIAIUTEIBHOTO
otBeta, PRC — rpynma ¢ mpo6buotnyeckoit Tepanueit, M — camiibl, F — camku. * — p < 0.05 110 OTHOIIIEHUIO K

cootBetcTByloleMy nosty CTR, ** — p < 0.05 paznuuusi MexXay caMKaMU U caMLaMU.

Kaunuueckuii ananus kpoeu

B rpynmax SIR-M u SIR-F ormeuen neiikonuto3 (p < 0.05) 3a cyeT yBeaudyeHUsI
dpakunu rpanynouuToB. Heo6xonmumo orMeTuts, uto B rpynre PRC-F sTtoT nokasaresnb
He m3MeHwiIcs, Torga Kak mist PRC-M He otimmyancs ot rpymimsl CTR-M. B rpymmax

Ta6muna 1. KoadduimeHTb OTHOIIIEHUS MacChl BHYTPEHHUX OPraHOB K Macce Tejia

T'pynma IMeyeHp TTouku Cene3eHka Bucuepanbbiit Kenynox Crenas
KUAP C COIEPKUMBIM KHUIIIKA
CTR-M 298 +0.24 | 0.513+0.033 | 0.194 + 0.004 3.90 £ 1.25 0.95+0.35 1.36 £ 0.24
CTR-F 2.51£0.74 | 0.537 £0.03 0.226 £ 0.002 2.18 £ 0.36%* 1.11 £0.15 1.67 £ 0.41
SIR-M 2.79+£0.25 | 0.512%0.06 0.197 £ 0.004 4.97 £ 1.49* 1.76 £ 0.24 * 2.29 + 0.45*%
SIR-F 2.93+0.29 | 0.538 £0.05 0.263 £0.007*| 2.88 £0.76 2.22 + 0.46* 3.69 + 1.20*
PRC-M 2.73+0.34 | 0.529 £0.05 0.225 £ 0.006 4.89 + 1.12* 1.40 + 0.48* 2.82 +0.38*
PRC-F 2.99+0.21 | 0.544£0.05 | 0.258 £0.028* 2.78 +0.46 2.66 £0.20* 3.94 +0.73*

* — p <0.05 nmo ornomenuto Kk CTR, ** — p < 0.05 paznuuust mexxay CTR-M u CTR-F.
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Puc. 2. KonruectBo rpaHy/1oLMTOB (@) 1 TPOMOOLUTOB (b) B KPOBM Y KPBIC.
CTR — konTponbHas rpynmna, SIR — rpynma ¢ MoaeInpoBaHHBIM CUHIPOMOM CUCTEMHOTO BOCTTAIMTEIBHOTO
otBeta, PRC — rpynmna ¢ mpodbuoTtndeckoii repanueii, M — camupl, F — camku.

* — p <0.05 o oTHOWIEHUIO K cOOTBeTCTBYIOIeMy oty CTR.

PRC-F, PRC-M, SIR-M, SIR-F ormeueH tpom6o1uuTos (p < 0.05) (puc. 2a, b). Cyiie-
CTBEHHBIX U3MEHEHUIT KOJTMYECTBA SPUTPOLIMTOB HE OTMEYEHO.

Yposenv senmuna, yumoxunos u aunonoaucaxapuoa

Haubonee 3HaunMble paznnuus MeXay caMllaMU U caMKaMy ObUIM OOHApyKEeHbI IIpHU
monenupoBanuu CCBO u otienke ypoBHeit TNF-o, LEP, IL-2, LPS u TGF-B1 B kpoBu
(puc. 3). Yposenb TNF-a B ceiBopoTKe KpoBM B rpymnrie SIR-F 6b11 6osiee yem B 2 pasa
6onbie, yeMm B rpynre SIR-M (p < 0.05), HecMOTpsI Ha OTCYTCTBUE Pa3IUYUNl MEXIy
rpynnnamu CTR-F u CTR-M, uyTo yka3bsiBaeT Ha OONBIIYIO JIAOMJILHOCTh BOCITAIMTEIIb-
HOTO OTBeTa y caMoK. BiusiHus mpoOuoTukoB Ha mokaszatesib TNF-o 11t 06oux mosion
He oOHapyxeHo. B rpynme SIR-F orMedyeHO nByKpaTHO€ yBeaWYeHHE KOHIIEHTpalluU
nentuna u 1L-2 (p < 0.05). CymniectBeHHoe yMeHblieHue ypoBHs TGF-B1 B rpymmax
SIR-F u SIR-M (B 8 1 5 pa3 cooTBeTCTBEHHO) U AByKpaTHOoe (p < 0.05) yBe1nueHUe KOH-
neHtpauuy LPS Hocuiin o61mumit xapakTep AJ1st 060X MOJIOB. BinsiHYe TpoGHOTUKOB Ha
HU3MepsieMbIe TTapaMeTPbl OTCYTCTBOBAJIO 32 UCKITIOUSHUEM CHUKEHMST YPOBHS JICTITUHA B
rpynme PRC-F. ¥Yposenr BDNF He pasnmuaics Bo BceX UCCIeIOBAHHBIX TPYIINaXx.

Tlosedenueckue peakyuu

AHanu3 TapaMeTpoB OPUEHTUPOBOYHO-MCCIICIOBATEIBLCKOIO IMOBEACHUSI B HOBBIX
CTPECCOTeHHBIX YCIIOBUSIX B TECTe “OTKPEITOE IoJjie” MpeAcTaBiieH B Ta0u. 2. OTMedeHO
OoJbliiee KOIUYeCTBO cToek 1 3amsiabiBaHuii B rpyrnne CTR-F mo cpaBHeHuIo ¢ rpyri-
noii CTR-M (p < 0.05) mpu OTCYTCTBUM Pa3IMUIMiA MEXIY STUMU TPYIIIAaMU IO IPYTUM
napamerpam OWII. B rpynne SIR-M no cpaBHenuio ¢ rpynnoii CTR-M oGHapyxeHO
OoJiblee 3HaueHue BpeMeHu rmaccuBHoCcTU (p < 0.05). B rpynne SIR-F ormeueHo 60ib-
11Iee 3HaUYeHUE BPEeMEHU aKTUBHOCTU B cpaBHeHUHU Kak ¢ rpyroit CTR-F, tak u ¢ SIR-M, a
Takke OoJiblllee 3HAYeHUE MPOMIEHHOTO TIyTH U 3alIsIIbIBAaHNI B CPAaBHEHUU C IPYITIONI
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Puc. 3. Yposens TNF-o, LEP, IL-2, TGF-f, LPS u BDNF B kpoBu.
CTR — koHTponbHas rpymnmna, SIR — rpynna ¢ MoneaMpoBaHHBIM CUHIPOMOM CHUCTEMHOTO BOCIIAJIUTEBHOTO
otBeta, PRC — rpynmna ¢ npo6uoTuyeckoii repanueii, M — camubl, F — camku. * — p < 0.05 1o OTHOLIEHUIO K

cootBercTByloiemy noiry CTR, ** — p < 0.05 paznuuust MeXIy caMKaMy U CaMIIaMU.

SIR-M (p < 0.05). B rpynnie PRC-F nonyuyeHo 6ojiee BbICOKOE 3HAUEHUE BPEMEHU aK-
TUBHOCTH, MPONUJEHHOIO IMyTH, KOJWYECTBA CTOEK U 3amIsSiAbIBAHUI MO CPABHEHUIO C
rpynnoit PRC-M (p < 0.05).

Ol1IeHKY CTeTNeHU TPEeBOXHOCTH, BO3HUKAIOIIEH B pe3yibTaTe CTpecca, BHI3BAHHOTO
BBICOTOII U HEOOBIYHOCTBIO CUTYallUM, TIPOBOIMIIM MOMEIIEHNEM Ha OTKPBITOE OCBE-
meHHoe mnpocTpaHcTBo B TecTe I1KJI. Haubosee BbipaxkeHHbBbIE pa3iuyuus MO Ipymniam
OTMEYEHBI B LIEHTPAJIbHOI 30HE UCITBITATEIbHOM TIToanku. Bpems aktuBHocTu 7T (akT)
U nipoiineHHbIi myTh (S) B rpynmax SIR-M u SIR-F MHOrokparHo yMeHbIIIWJIKUCH 1O OT-
HomeHuto K CTR-M u CTR-F (p < 0.05). Xapakrep U3MEeHEHHUI KOJIMYECTBA CTOEK B
rpymnrax aHaJOTUYeH TPeIbIIyIeMy olrcaHnio. Bpemst maccuBHoro HaxoxneHust 7 (mac)
B 3TOM 30He y KpbIC rpynnbl SIR-F 3HaYMMO yMEHBIIMIOCH B CBSI3U C HAXOXIEHUEM B

Tabmuua 2. CpenHue 3HaUYCHUS M UX CTaHAAPTHBIE OTKJIOHeHUs1 (M = SD) nokazareseit moBeneHus
KPBIC B TeCTe “OTKpPBITOE I10JIe”: BpeMsl akTUBHOCTU, 1 (aKT), ¢; BpeMsl naccuBHoctH, 7T (1ac), c;
MPOUIEHHBIN MyTh, (.5), M; KOJIMYECTBO CTOEK, # (CTONKN); KOJTUUECTBO 3aMISIABIBAHUN, # (HOPKU)

I'pynma T (akT), c T (mac), ¢ Ilytb (S), M Croiiku, n Hopku, n
CTR-M 64 £22 207 £23 10£3 6t4 1£1
CTR-F 81+ 13 200 £+ 21 14+£2 11 £ 10** 342
SIR-M 52+5 245 + 12* 9+1 16+4 00
SIR-F 124 + 12* 171+ 10 18 + 2* 23+ 10 S5+1*
PRC-M 33+7 261 £ 9* 7+1 6+1 1+1
PRC-F 108 £ 14** 187 £ 11%* 16 £ 2%* 20 & 4** 4 £ 3*

* — p <0.05 no oTHOLIEHUIO K cooTBeTcTBYIoIeMy nosty CTR, ** — p < 0.05 paznuuust Mexay nojaamu.
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Tao6auma 3. CpenHue 3HaYSHUS U UX CTaHAAPTHBIE OTKJIOHeHMsT (M £ SD) nokasaTeneil mnoBeaeHUs
KpbIC B LIeHTpaibHO# 30He B Tecte [1KJI: Bpemst aktuBHocTu T (axT), c; Bpemsl nmaccuBHOCTU T’
(mac), ¢; npoiiaeHHBI MyTh (S), M; KOJIMUYECTBO CTOEK, /1 (CTOMKM)

[pynna T (akT), c T (nac), ¢ [Tyts (S), M Croiiku, n
CTR-M 20t 11 50+8 32+1.2 11+8
CTR-F 23+5 88 £43 3.81£0.2 8+ 1
SIR-M 4t1* 40 £ 32 0.9 £ 0.4* 3+ 2%
SIR-F 7 £ 3% 11+ 1* 0.8 £0.2* 1£0.5*
PRC-M 22+4 73+ 63 33+£25 54
PRC-F 4+ 2% 6+ 5% 0.6 + 0.4* 0.2£0.1*

* — p < 0.05 1o oTHOIIEHMIO K cooTBeTCTBYIOIIEeMy mojry CTR.

npyrux 3oHax (p < 0.05). B rpyrmiie PRC-M Bce 3HaueHUST MAKCUMAaIbHO NPUOIN3WINCH
K CTR-M, a B rpynine PRC-F octanuce 6iusku Kk SIR-F (Tab. 3).

Bpems peakuuu B umkie (YPAU, ATIK “Ilentep”): 3ByKOBOI CUTHAJI—CBET—3JIEK-
TpUYECKUI CTUMYJI—IIepexol B TeMHyIo Kamepy; B rpymniie CTR-M cocraBwiio 21.7 £ 1.1 ¢, a
B CTR-F — 23.2 £ 1.7 c. I[locne momenmupoBanust CCBO BpeMs 1mKia yBeIUIMIIOCH B
rpyniie SIR-M o 25.9 + 1.1 ¢ (p < 0.05), aB SIR-F 10 25.6 + 1.9 ¢, a mocyie mpobuoTnye-
ckoii Tepanuu B rpymme PRC-M ymenbiinocs go 23.7 = 0.8 ¢ (p < 0.05), a B rpyrmire
PRC-F — 510 22.4 + 0.8 c (p > 0.05). CpenHee nepemelieHue 1o KJIeTKe TP Mepexoie U3
OIIHOI KJIETKU B APYTYIO Y CAMILIOB B KOHTPOJIE cocTaBmiIo 5.6 = 1.2 M, ay camok 9.4 = 1.2 m,
T.€. 3HAUMMO pasnuyasioch Mexmay coboit (p < 0.05). UsmeHeHUe 3TOro napaMmeTpa B
rpynmax SIR-M u PRC-M oka3zanock HEZOCTOBEPHBIM, a Y CAaMOK HAOIIOIAIM 3HAYMMOE
ymenbieHue — ¢ 10.1 = 2.4 pa SIR-F no 7.1 = 1.7 B PRC- F (p < 0.05, puc. 4a, b).

IemMoaMHaMuyecKre napamMeTpbl M30JIMPOBAHHOTO cepilla B JaHHOM UCCJeI0BaHUU
HE OTJIMYAIMCh MEXIY TPYITIIaMHM B TIEpUOJie CTaOMIM3alliK U B Xoae perepdysun. bomiee
Toro, pa3Mmep nHdapkra B rpynmnax CTR, SIR 1 PRC o1 060oux mo1oB 3Ha4MMO HE pas3-
JIMJaJICs, UMesT HEKOTOPYIO TEHIEHIINIO K YBEJIMYSHUIO B TPYIITIaxX C BBEIEHUEM MPOOHO-
TUKOB (puc. 5).

OBCYXIEHMUE PE3VJILTATOB

Kackan cioXHBIX MOJEKYJISIPHBIX, SMUTEHETUYECKUX, OMOXMMUYECKUX, TOPMOHAJb-
HbIX, HEPBHO-TYMOpPaJIbHbIX U MHBIX peakuuii mpy CCBO MOXeT UMEeTh CYILLIECTBEHHbIE
MOJIOBBIC PA3JIMYMsI, KOTOPbIE HAXOMSIT CBOE OTpPaxkeHUEe B peaKTUBHOCTU UMMYHHOI CH-
CTeMBbI, OCOOEHHOCTSIX BHYTPUKJIETOUHOTO CUTHAJIWHTA, BJIUSIHAM MOJIOBBIX TOPMOHOB U
TOPMOHOB CTpecca Ha cucteMy HeiipoBocnajieHus U T.4. [ 18—20]. Haubonee gacto B aKc-
TMEpUMEHTE MCIIOIb3YETCsl MOJIEb HEMPOBOCTIaJIEHNS, BbI3BAaHHAS ITPOBOCTIAJIMTEILHBIM
CTpeccoM, MHAyIMpPOBaHHBIM MHBeKIMe LPS [21]. LPS saBisercst cocTaBHBIM KOMITO-
HEHTOM KJIETOYHOI CTEHKM Pa3JIMYHbIX IpaMOTpULIATeNIbHbIX OakTepuil. [lepBUUHBIMU
KJIeTKaMU-MUILLIeHSIMU 1151 LPS aBasiroTcst paroumThl, KOTOPHIE 9KCIIPECCUPYIOT CBSI3aH-
HbIii ¢ MeMmOpaHoit aHTureH CD14 (mCD14) u Toin-nogo6Hbie petientopsl 4. LPS-cBsi-
3bIBAIOIIMI TTPOTEMH KaTaJM3upyeT rnepexoa MoHoMmepHoro LPS u3 arperaTHbIX KOM-
IUIEKCOB K cBa3bIBalonieMy perentopy CD14 (mCD14) Ha moBepxHOCTH (haroinuToB, KO-
TOPBIN B CBOIO OYepeb BENET K aKTUBALIMU SIAEPHOTO TPAaHCKPUIIIIMOHHOTO (hakTopa KB
U 9KCIIPECCUU OOJIBIIOTO YMCia SHAOTEHHBIX MPOBOCHAIUTENbHBIX MEAUATOPOB (LIMTO-
KWUHBI, XeMOKUHBI U 1p.) uepe3 TLR4*MD-2 komruiekc [22]. B aToii pabore o6GHapykeHO
3HaurMoe cHrkeHue ripoaykiu TGF-f1 npu nossiiiennn koHeHrpauu LPS B kpo-
BM, MMOKa3aHHOe paHee B iuTepatype [23]. U3BecTHas nMMuUTUPYIOIIAst pPOJib 3CTPOTEHOB
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Puc. 4. PesynbraTsl u3mMepeHmii B tecte “remMHO-cBeT1ast Kamepa”, ATTK “Ientep”: Bpems peakinu B LUKIIe (@),
cpenHee repeMerteHue (b).

CTR — koHTposbHas rpymma, SIR — rpynmna ¢ MonenMpoBaHHBIM CUHIPOMOM CHUCTEMHOTO BOCITAJIUTEbHOTO
otBeTa, PRC — rpynmna ¢ mpodbuoTtuueckoii repanueii, M — camipl, F — camku.

* — p <0.05 o oTHo1IEHUIO K cooTBeTcTBYIoLIeMy oy CTR, ** — p < 0.05 paznuuust Mexty caMKaMy ¥ CaMLIaMU.
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Puc. 5. Pasmep miomaau nHdapkra Mmuokapaa uzoanpoanHoro cepaia. CTR — konrposbHas rpymma, SIR —
rpyIira ¢ MoeJITMPOBAHHBIM CHHIPOMOM CUCTEMHOTO BOCTIAIMTEIbHOTO oTBeTa, PRC — rpyrmma ¢ npobuoruye-

cKkoii Teparnueit, M — camiiel, F — camku.
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TSI OKMPEHUS B JTaHHOM paboTe MOATBEpKAeHA MEHBILIMM COACPXKaHUEM BUCLIEPaTbHO-
IO XKHMpa y CaMOK BO BCEX OIBITHBIX IpyIIax MO CPAaBHEHUIO C caMLiaMU, IPU HEe3HAYM -
TeJIbHOM YBEJIMUYEHUM MOKa3aTessl Y KPbIC-CAMOK C MEPBUYHBIM BUCLIEPATbHBIM OXUPE-
HUEM I10 OTHOLIEHMIO K KOHTPOJIIO IIPU YKA3aHHOM CPOKE XUPOYIJIEBOIHOM AueThl. Be-
POSITHO, CHMXXEHUEM YPOBHsI 3cTtporeHoB mnpu MoneaupoBaHuu CCBP  wmoxHO
OOBSICHUTD CyllleCTBEHHOE yBendeHne KoHueHTpauu TNF-o [24]. Heo6xonnmo 3ame-
TUTb, UTO BBEJICHUE TTPOOMOTUKOB HE BbI3BAJIO CYIIIECTBEHHBIX MU3BMEHEHUI TToKa3aTeei
HUCCeAYyEeMbIX IUTOKMHOB B OIBITHBIX TPYyIIaX, B CBSI3U C YeM MOIYJMPOBAHUE YPOBHS
JIENITUHA Y KPBIC-CAMOK C MPOOMOTUYECKOM Tepalineil BhI3bIBAET OCOObII MHTEpEC MpU
WUCCIEA0OBAHUN MOJIEKYJIIPHBIX MUIIICHEH, YYUTHIBAsI CBEICHUSI O CHHEPTUYHOM CHUXe-
HUM ypoBHSs 3cTtpanuona (E2) u nentuHa y oBapuo3KTOMUPOBAHHBIX KPBIC, TIPU YBEIV-
yeHuu nokazarenst TNF-o [25].

[MpennoxenHast Hamu Moaenb CCBO, BKiTtouaroiass XMiMU4eCKY MHIYLUPOBAHHbBII KO-
JIUT ¥ aHTUOMOTUK-UHAYLIUPOBAaHHBIN IUCOM03, pa3paboTaHa ¢ yueTOM UCIIONb30BaHUS B
9KCIIEPUMEHTE XUBOTHBIX cOo ctaTycoM SPF wim ymydiieHHbIX KOHBEHIIMOHAIBHBIX XK1 -
BOTHBIX B BUBapuu 6apbepHoro Tvmna. [IpoBeaeHHbIe HAMU paHee UCCIIeIOBaHMS U3MEHe-
HUI coCTaBa KUIIIEYHOM MUKPOOUOTHI HA TAHHON MOJIEJN TTOKa3aiu CyIlleCTBEHHOE CHU-
>XKeHUe npencraButenbetBa Lactobacillus spp. v Bifidobacterium spp. 1ipy yBeJIMUEHUM Tpa-
MoTpuLaTenbHbIX E. coli i Proteus spp., 4YTO COIIACYeTCSl C JAHHBIMU O CYILECTBYIOIIEM
aHTaroHMU3Me MEXIy HEKOTOpbIMU ITamMmaMu Lactobacillus spp. u E. coli B emnHOI 3KOCH -
creme. B 3T0if ke paboTe moka3zaHO CyIIeCTBEHHOE yBelmuyeHue KoHleHTpauuu LPS B
KpoBH, MoayJiipyemMoe npuMmeHeHrneM AMII mmpoxkoro criektpa aeiicteus [12].

B naHHOM MccienoBaHUM OCHOBHOI LIEJTBIO SIBJISLIOCH U3YyYeHNEe YCTOMYMBOCTA MUOKap/a
K ueMun—pernepdy3ur 1 MOBENEHUECKUX peakiuii y Kpbic TMHUM SD o6oux 1monos. B or-
JIMYKE OT MOJyYeHHBIX paHee JaHHBIX 00 YBEJIMUYCHUU pa3Mepa MHdapKkTa Muokapaa Ha
moaean CCBO y camiioB ctoka Wistar B 3aBUCMMOCTH OT BO3pacTa C JeMOHCTpalueii
NpPOOGHMOTUYECKOTO KapaAUOMPOTEKTUBHOIO 3(dekra [26], B gaHHOI paboTe KaK y caM-
110B, TaK U Yy CaMOK Mbl HE OOHapYXXUJIM 3HAYMMBIX Pa3INUUil B UCCIEMyeMbIX TPyIIiax.
Bos3HukaeT npenmnoigoxeHue, 4To oOHapy>KeHHbIE CYIIECTBEHHbIE pa3IMyrsi B SMOIIMO-
HaJbHOM pPEaKTUBHOCTU, KOTHUTHUBHBIX CIIOCOOHOCTSIX, CTPECCOYCTOMUYMBOCTU U Tpe-
BOKHOM MOBEIEHUN MeXAy KpbicaMM cTtoka Wistar u uHum Sprague-Dawley [27—29]
pacnpocCTpaHsIOTCS B LIMPOKOM CMbICJIE HA CTPECCOYCTOMUYUBOCTD U B OTHOLLIEHUU UC-
CNIeIOBAHUS CEPAEYHO-COCYIMCTOM CUCTEMbBI, YTO TOATBEPXKIAETCS PEKOMEHIALIUSIMU
MO WCITOJIb30BAaHUIO JAHHOM JIMHUU B OTJIMYHBIX OT Kapauosiorndyeckux ueneit. [Ipen-
CTaBJISIETCS TOJIE3HBIM 0OoJiee TIYOOKUIT aHaIU3 MOJIEKYJISIPHO-TEHETUYECKUX OCHOB
YCTOMUYMBOCTU MUOKap/aa Ha MOJIEJIM U30JIMPOBAHHOTO cep/lia B 3aBUCUMOCTU OT IeHe-
TUYECKOI'0 pa3HOOOpa3us SKCHEPpUMEHTAIbHbBIX XKUBOTHBIX. Takxke B MOAM(UIIMPOBAH-
Hoit Hamu monenn CCBO, ocHoBaHHOII HAa XUMWYECKA WHIYLIMPOBAHHOM BOCHAJICHUN
kuieyHuka [30], HaMu TTOJTyYeHbl HOBbIE CBEICHUS O TIOBEAEHUECKHX PEaKIUsIX CAMOK
u camioB JiuHUU SD. Ha Genbix 6ecrioponHbIX KpbIicax-caMIlax paHee ObLIO MoKa3aHo,
YTO MPU ACHCTBUU JUTUTEIBHOTO HEKOHTPOJIMPYEMOTO CTpecca y aKTUBHBIX TOMUHAHTOB
B OTJIMYUE OT HECAKTUBHbIX Cy60p£ll/lHaHTOB Ha6J'llOZLa}OTCH NMpU3HaK" ACnpeCCUBHO-IIO-
NOOHOTO COCTOSIHUSI, BBIPAXXEHHOTO B JOCTOBEPHOM CHUKEHUM ToKa3aTeseid IMHAMUKHU
Macchl Tejla, yBEJIUUYeHUN YPOBHS aHT€JOHUU, TPEBOKHOCTU, CHUKEHUM JBUTATEIbHOM
U UCCJIEN0BATENIbCKOW aKTUBHOCTH Ha 5-ii IcHb BO3ICMCTBUSI, YBEJIMYEHNU OOJIEBOTO 1O~
pora 1o cpaBHeHUIO ¢ hoHOM [31]. ¥V cybopAMHAHTOB C HEAKTUBHBIM TUIIOM CTPECCOP-
HOI peakllMy Ha 5-1 1eHb BO3AEUCTBUS HAOII0MAETCsl peaklisl, BbIpakeHHast B CHUXKE-
HUU ABUTATEJbHOMN 1 UCCIeI0BATEIbCKOI aKTUBHOCTU M YBEJIMYEHUU TpeBOXKHOCTH [31].
OObsicHeHUE Pa3IMYHON peakluu Ha CTPECC, MMEIOIIIee OTHOLIEHUE K YCIIOBUSIM TaHHO -
TO 3KCMEPMMEHTA, MOXHO HalTH B paboTe O MPOTEKTUBHOM AEWCTBUM 3CTPOTEHOB Ha
LPS-unaymmupoBaHHOe HelipoBocmaieHue [32].
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SAKIIIOYEHUE

JmuTenbHbIiT HEKOHTPOJMPYEMbIi CTPECC HEOMHO3HAYHO BJIMSIET HA KPbIC JIMHUU SD
pasaugHoro 1ona. B rpymire camok mocie monenupoBanus CCBO nHabmopanmu Oolee
3HaUYMMBbIe U3BMEHEHUSI psifa mapaMeTpoB IO CPaBHEHUIO ¢ caMllaMU, a UMEHHO, 60JIb-
1ee moTpedaeHre KopMa U3 pacueTa Ha 1 T Macchl Tela u 0oJiee BhIpaXkKeHHbIE TPOMOO-
LIMTO3 U TpaHyJIoLUTO3. YpoBeHb TNF-0l B CHIBOPOTKE KPOBM Y CAMOK C MOJEIMPOBAaHUEM
CCBO 1o cpaBHEHUIO C KOHTPOJILHBIMUA cCaMKaMU MOBBICWICS Ha 250%, nenTuHa — Ha
120%, IL-2 — na 130%, LPS — Ha 74%. Ilpu atom konueHrpauuss TGF-f B atux xe
rpynIiax CHU3WiIach 6osee yeM B 10 pa3. OpreHTUPOBOYHO-HUCCIIEIOBATEIBCKOE TTOBEIe-
HUE KPBIC-CaMOK OTJIMYAJIOCh OOJIbIIIe aKTUBHOCTBIO TI0 CPABHEHUIO C CaMIlaMHM ITOCe
mopenupoBanuss CCBO, y KOTOpBIX HOCIe MPOOMOTUYECKOM Tepalluy OHO MPUOIN3U-
JIoch K KOHTpoJito. Takoit ke XxapakTep U3MEHEHUIl TPEBOXHOCTU OTMETWJIU B TeCTe
ITKJI nmpu cpaBHEHUM CaMOK C caMIlaMM, OJHAKO CKOPOCTb BHIPAOOTKM YCIOBHBIX pe-
drnekcoB B Tecre YPAU y caMoK Oblj1a CyIIIECTBEHHO BbIlIE. 3HAYUMMBIX pa3IMYnil reMo-
IMHAMUYECKUX ITapaMeTPOB N30JIMPOBAHHOTO ceplla, a TakXke pasMepa uHdapkTa y ca-
MOK ¥ caMLIOB TUHUU SD oTMeueHo He OBLIO.

TMonydyeHHbIe NaHHbBIE NAIOT AOTIOJIHUTEIbHbIE OCHOBAHMUS 71 TOHMMAaHUS pOJIY TToJ1a
Y MOJIOBBIX TOPMOHOB B Pa3BUTUM CUCTEMHOTO BOCIAJIMTEILHOTO OTBETA U CTPEcca, 4To
JIEXXUT B OCHOBE Pa3/IMUYHOM peaKilMM Ha TeueHWe O0JIE3HU U Ha JIeKapCTBEHHbIE Mperna-
parthl, a TaKXKe OIpeAeIsieT pa3sTndHyIo 3¢ (GEeKTUBHOCTh peaOUIUTALIIHN.

NCTOYHUKUN ®PUUHAHCHUPOBAHUA
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Influence of Gender on the Size of Myocardial Infarction and Behavioral Responses
in Obese Rats with Systemic Inflammatory Response under Probiotic Correction

Yu. Yu. Borshchev?, 1. Yu. Burovenko?, S. M. Minasyan’, E. S. Protsak”
V. Yu. Borshchev?, O. V. Borshcheva?, 1. G. Zubkov?, and M. M. Galagudza® * *

YAlmazov National Medical Research Center, St. Petersburg, Russia
b Paviov First Saint Petersburg State Medical University, St. Petersburg, Russia
*e-mail: galagudza@almazovcentre.ru

Aim: to study myocardial resistance to ischemia-reperfusion and behavioral responses
taking into account sex differences in rats in an experimental model of obesity and sys-
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temic inflammatory response syndrome (SIRS). Materials and methods: experiments
were performed on male and female Sprague-Dawley (SD) rats at the age of three
months with primary visceral obesity (PVO). SIRS was modeled by a single rectal injec-
tion of acetic acid, followed by intragastrical administration of the antimicrobial drugs
mixture (AMP) for 3 days. The other group of rats was treated orally with a mixture of
probiotic strains Lactobacillus acidophilus (LA-5) and Bifidobacterium animalis subsp.
lactis (BB-12), at a CFU concentration of 108 per animal for 8 days after the simulation
of SIRS. Behavioral tests “open field” (OFT), “elevated plus maze” (EPM), “light-dark
box” (LDB) were performed alternately before the end of the experiment. At the end of
the experiment, the levels of tumor necrosis factor-o., interleukin-2, leptin, lipopolysac-
charide, transforming growth factor-f and brain neurotrophic factor in the blood were
assessed, hemodynamic parameters and myocardial resistance to ischemia-reperfusion
were studied on an isolated heart model. Results: a higher food intake per 1 g of body
mass and more pronounced thrombocytosis and granulocytosis were observed in the
group of female rats, as compared to males after the SIRS modeling. Female rats had
higher serum levels of tumor necrosis factor-o, leptin, interleukin-2, and lipopolysac-
charide than males, as well as lower levels of transforming growth factor-f3. In male rats
probiotic modulation of orientation and exploratory behavior and anxiety was observed
whereas in female rats the rate of conditioned reflexes formation was corrected by probi-
otics. There were no significant differences in hemodynamic parameters, as well as in
the size of the infarction between the studied groups. Conclusion: the data obtained indi-
cate a significant role of sex hormones in the pathogenesis of SIRS, as well as a different
response of females and males to probiotic therapy. The results generally show a higher
intensity of compensatory-adaptive reactions and a greater efficiency of probiotic cor-
rection of SIRS in female rats compared to males. At the same time, the size of the in-
farction did not differ between females and males.

Keywords: systemic inflammatory response syndrome, behavioral responses, infarction
size, gender, females, males, probiotics
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