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BBEJAEHHUE

JarHast KoH(EpEeHIHs IBIISETCS YETBEPTON U MTPOIOIHKACT UK MPOBEICHHBIX
B 2014, 2016 u 2018 r. B HallleM By3€ HayYHbIX MEPONPHUATHI, TOCBSIIICHHBIX
npoOyieMaM HEHPOOHOIOTHH.

[Ipenpinymmye KOHPEPEHIUN UMETH IUPOKUIN OTKIIMK, B HUX MPUHSUIA y4acThe
BEIYyIIUE MPEACTABUTENH TPO(HEeCcCOPCKO-TIPENOIaBaTeIbCKUX W HAaYyYHBIX
KOJIJICKTUBOB MOCKBHI, Cankr-IlerepOypra, Kazanu, Boponexa,
ApxaHnrenbcka, Spocnasist U Jpyrux ropoioB. [lokazareabHo, YTO KOJIMYECTBO
YYaCTHUKOB M TOCTel Hamiedl KoH(pepeHIMH HEM3MEHHO yBenuuuBaercs. JlokazarenbcTBOM
3¢ (HEeKTHBHOCTH KOH(PEPEHIIUU SBISETCS HATaXKCHHOE COTPYAHHYECTBO U JOOpPHIC UEIOBEUECKUE
CBSI3M MEX]Yy CIEeLHaTUCTaMH BeAymHuX kadeap U JabopaTopuil By3a ¢ HalIUMH yBa)KaeMbIMU
koseramu u3 Mocksbl, Cankt-IlerepOypra n Kazanu.

JlJ1st MHOTHIX yY€HBIX, MIperoAaBarenieil U CTyJeHTOB HAIllero YHUBEPCUTETa HEHPOOHOIOTHS
MIPEJICTABIISIET OCOOBIN MHTEPEC, HE TOJIBKO IMOTOMY, YTO ATOT pa3fell SIBISICTCS OJHUM U3 CaMbIX
aKTyallbHBIX, HO €IIe WU MOTOMYy, YTO HHTEepeC K HU3YYEHHUIO CTPYKTYPHO-()YHKIIMOHAIBbHBIX
0COOCHHOCTEH HEPBHOW CHCTEMBI HIMEET B HAIICH OpPraHU3AlMU TaBHIOI MCTOPHUIO U TPAIUIMOHCH
JUIS KOJUIEKTHBA HAILIETO BBICIIETO y4eOHOro 3aBefieHHs. CBUIETENHCTBOM TOMY SIBIISIIOTCS YK€
cOpPMHUPOBABIIMECS HAYYHBIE MIKOJIBI, a TaKKe TIOCTOSIHHO IPOJJIOJDKAIONIUICS —IpoIecc
(dbopMUpOBaHUS HOBBIX IIKOJN W HANpaBICHHH C ydyacTHEM COTPYIHHKOB yHHUBepcuTera. Kak
pe3ynbTaT Beex ATHX mporecco, 17.11.2009 r. B akageMuun ObIT CO3/1aH HAYIHO-00pa30BaATEIbHBIH
LEHTP HeHPOOMOIOTUYECKUX UCCIIETOBAHUIA.

MpbI HCKpEHHE HaJieeMCsl Ha TO, YTO JIaHHAask KOH(EpEeHIIHs U MaTepuaibl JaHHOTO cOOpHUKA
BBI30BYT HHTEPEC CO CTOPOHBI YUEHBIX, MPENOIaBaTeNIel U CTYACHTOB, CTUMYJIHPYIOT YIIyOJIeHHE U
JaJIbHENIIIee pa3BUTHE HAYYHOTO COTPYAHUYECTBA, TOCIYKaT 0a30i1 1715 najbHeero nporpecca B
00J1acTH COBpEMEHHOI HeHpOoOHOIOTHy.

Penkomnerus



PELHEIITOPBI BPOXKXIAEHHOI'O UMMYHHOI'O OTBETA
B PET'YJISALIUN BOJIEBBIX PEAKIIUI

A6pamosa A.1O., ITepros C.C., Hukenuna E.B.
OI'BHY «HUUH® um. 11.K. Anoxunay, Mockea, Poccus

Tomn-nogo6ubie peuentopsl (TJIP, Toll-like receptors, TLRS) — xkiroueBoe 3BEHO B
MeXaHU3MaxX BPOKJIEHHOI'O KIMMYHHOT'O OTBETA, COCTaBIIAIOT IIEPBYIO JIMHUIO 3aIIUThI OT MH(EKIUH,
CUTHQJIM3UPYS O NPUCYTCTBUU IATOTE€HOB, U UIPAOT BEAYLIYIO pOJIb B PETYISALUUU IPOLYKLUU
[UTOKUHOB. JIMraHIaMu STHX PELeNnTOpoB — alapMHUHBI (aHri1. «alarm» — omacHocTh) — oOmIee
Ha3BaHME MOJIEKYJISIPHBIX TATTEPHOB, CIIOCOOHBIX MHUIIMMPOBATh B OPraHu3Me HMMYHHBIN OTBET. B
3Ty IPYIIy BXOAAT KaK NaTOr€H-acCOLIMUPOBAaHHBIE MOJIEKYJIsipHble narTepHbl (PAMP) pazinuunoit
OMOJIOTUYECKOH MPUPOJIBI, TAK U AUCTPECC-ACCOLMUPOBAHHBIE MOJIEKYIsApHBIE marTepHbl (DAMP) —
sHaoreHuble quranasl TLRs.

B pabotax, MOCBALIEHHBIX HU3YYEHHIO MOJIEKYJSPHBIX MEXaHM3MOB OOJIEBBIX peakuuil y
MJIEKOITUTAIOIIUX, O0JIbIIOe BHUMaHUe yaensercs Tomn-nogo6usm penenropam 4-ro tuna (TLR4),
OCHOBHBIMM JIUTaH/IaMU KOTOPBIX sABJIsAt0TCA Junononucaxapusl (JIIIC) u HekoTopble SHAOTE€HHbIE
Modekyibl u3 rpynnsl DAMP. JITIC oTHOCsTES K Kilaccy OaKTepUaibHbIX aHTUT'€HOB, 3aITyCKAIOLINX
Kackajg uMMYyHHBIX peakuuii B [IHC u mepudeprndeckux TKaHsX, B TOM YHCJIE BBICBOOOXICHUE
IUTOKUHOB. BaxkHo, yto BnusHue JIIIC Ha 6051€ByI0 UyBCTBUTEIBHOCTD 3aBUCUT HE TOJIBKO OT J103bl
3TOr0 BEILIECTBA, HO M OT clloco0a MX MPOHUKHOBEHMSI B OpPraHu3M MIEKoNMTaromux. Tak, npu
nepupepuueckoM BBeneHuu JIIIC ycraHoBieHO ycuieHue OOJEBOW  UYyBCTBUTEIBHOCTH,
00yCJIOBJICHHOE DPa3BUTHEM HMMMYHHBIX PEaKLIMi B OTBET Ha aHTHUTEeHHOEe BosneiictBue. Cpemu
BO3MOJKHBIX IIEHTpaJbHbIX MexaHu3MoB gedictBus JIIIC Ha OoneBy0 UyBCTBUTEJIBHOCTh
MJIEKOIIUTAOIMMNX  CIEAYeT OTMETUTh MOJAYJHPYIOIIEe BJIMSHUE OTOTO  BEIIECTBA  HA
HEHPOXMMHMUYECKHE TPOLECCHl B TOJOBHOM Mo3re. OmnMcaHbl CEpOTOHMHEPTUYECKUE U
aJipeHepruvecKre MeXaHU3Mbl MOAYJIALIMM CUHANTHYECKON nepenauyn npu Boszaeiicteuu JIIIC. B
OCHOBE €ro BIIMSHHUS Ha pa3HOOOpasHble (u3HoNOrnyeckue (QyHKIMU MOTYT JeXKaTb TaKKe
ONMMOUIEPTUYECKHUE MPOLIECCHI.

Pe3ynbrarel MccienoBaHMKM Ha XUBOTHBIX ITO3BOJISIOT NPEAIOJIOKUTH, YTO aKTHUBALUSA
CHMHAJIIBHON MHKpPOIJIMU SBIISETCS BaXXHBIM (PAKTOPOM B CHIDKEHHWH CTENEHH TUIIEpPAIre3ud U
anmnonuauu. OOpa3oBaHHME KOMIUIEKCA JK30T€HHBIN/AHIOTeHHbINM nurang u TLR4 mpuBoaut k
MHULUUPOBAHUIO aKTUBALMK MUKPOIJIMU. DTOT (aKT B COYETAHUU C HATMYUEM B3aMMOCBA3H MEXKAY
(YHKIIMOHATIBHON aKTUBHOCTBIO KJIETOK MUKPOIJIMU U CHH)KEHUEM OO0JIEBOTO CHHJIpOMaA yKa3bIBAaeT
Ha ocoOyro poinb TLR4 B perymsuuu Horuuenuuu. Ydactue TLR4 B mMexaHu3zMax HOUMIIETIIIHH
MOJTBEPXK/IAETCSl AAHHBIMU O 3HAYEHMM 3TUX PELEeNnTOpoB B (OPMHPOBAHUHU MATOIOTMUYECKUX
00JIeBBIX COCTOSIHMM, TAKUX KaK BOCIAJIUTENIbHAsA U HEBpOIaTH4ecKast 00Jib.

[lepcieKTUBHBIM MOAXOAOM K IPEAYIPEKICHHUIO WU CHIDKEHUIO CTEIICHU WMMYHHOMR
TUCOYHKIMK KaK MMPU HapYyIIEHUSAX O0JEBOW YyBCTBUTEIBHOCTH, TaK U B YCIOBUSAX CTPECCOPHBIX
BO3/eHCTBUI MOXeT ObITh npuMeHeHue 6aokaropo TLRs. Briusiaue 61okaropos Tomn-noqo0HbIX
PELEenTOPOB HAa HOIUIIEITUBHYIO YYBCTBUTEIBHOCTD IMOKA3aHO MPU Pa3HbIX CIOCOOAX UX BBEACHHUS.
B uactHOCTH, YycTaHOBIIEHO, 4TO cucrtemMHoe BBeneHue CLI-095 mnpenorBpamaer pa3BuTHE
HelpomaTnyeckoil 00H 1 aJUTOWHUY Y KUBOTHBIX. KpoMe Toro, mokazaHo, uyto uabekius CLI-095
B MNpeQpOHTAIbHYI0 KOPY MO3ra HpemsATCTBYeT (OPMHPOBAHUIO CTPECC-UHIYLHPOBAHHON
XPOHUYECKOW BHUCIIEPATHLHOM O0IH.

Takum o00pa3oM, HakOIUIEHHbIE JaHHble o0 posu TLRS B mexanusmax (opMupoBaHUs
00JIeBBIX PEAKIINI MOTYT JIeUb B OCHOBY pa3pa0OTKH HOBBIX JIEKAPCTBEHHBIX CPEJICTB B KOMILJIEKCHOM
Tepanuu 0OJEBBIX CHHAPOMOB Pa3IMYHOMN 3THOJIOTHH.



NU3MEHEHUE COJAEPKAHUA OKCHUIA A30TA B I'HNIIIIOKAMIIE KPbIC ITIOCJIE
TPABMbI U TEMOPPAT'TYECKOI'O UHCYJIBTA MO3I'A

Aunpuanos’® B.B., SApaposal” I'.I"., Baszau®® JL.B., Apcnanos® A.U., bukuentaesal JL.M.,
®uunosuy? T.A., Illansko® FO.T., KynLqHuKHﬁz B.A., FaﬁHyTz[HHOBl'3 X.JIL

L Kaszanckuii Gusuxo-mexnuuecxkuti uncmumym um. E.K. 3asotickoeo ©HUI] KasHIL] PAH, Kazany,
Poccusa,
2 [Jenmp mo3zea, Hncmumym pusuonoeuu HAH Benapycu, rabopamopus netipogusuonozuu,
Munck, benapycs;
8 _ Kaszancxuii (TTpusonsicckuii) pedepanvhuiil ynusepcumem, Mucmumym gynoamenmansiot
Mmeouyunsl u buonocuu, Kazanv, Poccus

[TaTonoruyeckue NpoUecchl, pa3BUBAIOLIMECS B MO3T€ 110CIIE IECTPYKLUN HEPBHOM TKaHU U
HapYIICHUSI KOHTPOJI BUTAIbHBIX COMAaTHUYECKUX U BUCIEPANbHBIX (YHKIIMI Opranusma, 10 Cux mop
He ymaercss S(PQexTHBHO KymupoBaTh. OIHAa W3 NPUYMH TAKOW CHUTYAIlMH 3aKIIOYaeTcs B
HEJIOCTaTOYHOM M3YYEHHOCTH MEXAaHM3MOB MaTOreHe3a MHCYIbTOB U TpaBM Mosra [1]. C mpyroi
CTOPOHBI, CXOJCTBO B TIIaTOTeHE3€ IEepeOpPANbHBIX TOBPSKICHUN pa3IMYHOW  IPUPOJIBI
CBUJCTEIHCTBYET O BO3MOXHOCTH BBIOOpa TAKTUKU TEpaNHH, 3aIIUIIAIONICH OT HIIEMUU TKaHU
MoO3ra IpU HMHCY/IbTAX, TAKXK€ W JJIs MAalUMEHTOB C TpaBMoW Mosra. CyliecTByeT MHOXKECTBO
JI0Ka3aTeNbCTB TOTO, UTO HapylIeHne buocuHTe3a okcruaa azora (NO) aBisercs Beaymum (GakTropoM
naTo(U3NOIOTHYECKON PEeaKIMi MO3Ta Ha THUIMOKCUIO W HiIeMuio. /o cux mop mpoTHBOPEYMBHI
MHEHHSI B HAYYHOU JIUTEPATYpe O 3aKOHOMEPHOCTAX KOppeKuu ypoBHs NO B MO3re npy NaTOJOTHUH.
[Tpu TpaBMax Mo3ra M MPH UHCYIBTAX YACTO OTMEUAETCs AUCHYHKITUSA SHIOTENHS, IPOSBISIONIASCS
B OCJIa0JICHUH SHIOTEIHI-3aBUCUMOr0 pacciabienus apTepuid, omocpenyemoro NO. Bmonne
nornyHa komriencanus nedurura NO ¢ momombio joHopoB NO uiu myrem akTuBanuu cuare3a NO
B MO3re (hapMaKoJIOTHYeCKMMHU 1 HeapMaKoJIOTHYeCKUMHU MeTofaMu [2]. OiHaKo 3aKOHOMEPHOCTH
B CJIO’)KHOM M3MeHeHUH ypoBHsI NO B TKaHU MO3ra IpU UHCYJIbTaX U TpaBMaxX MO3Ta HEZJOCTaTOYHO
JETAM3UPOBAHbl, YTO 3aTPyJHSAET IPOBEICHUE LEICHANPABICHHON KOPPEKLIMH BUTAJIBHBIX
GyHKIU.

B pamkax mpejacraBieHHOW 3KcrepuMeHTalbHOU padoThl MeTogoMm DIIP-cnekTpockonuu
MIPOBEJIEH CPAaBHUTENbHBIN aHAIN3 UHTEHCUBHOCTH npoaykiuu NO U conepkaHus MeAu B TKaHIX
TUNIOKAaMIIa CaMIOB KpbIC JUHUM Bucrap mociie MoAeIMpoBaHUs TeMOPParndyecKoro MHCyJIbTa U
TpaBMBbl T'OJIOBHOTO MoO3ra. MojenupoBaHHe reMopparn4eckoro MHCYNbTAa OCYLIECTBISUIA MyTEM
MUKpouHbeKIun 500 HI ayTOJOTMYHOW KPOBM B MO3r Ha IIyOMHY SMM (THIIIOKAamIl) ¢ JIE€BOH
CTOpPOHBI. MosienupoBaHue TpaBMbl MO3Ta OCYIIECTBIISUIN ITyTEM YAAJIEHUSI y4acTKa HEPBHOM TKaHU
¢ r1yOuHBI SMM (THUIIIOKAMII) C JI€BOM CTOPOHBI. PaboOThI ¢ )KMBOTHBIMU IpOBOIWIN B MHCTUTYTE
¢usnonorun HAH benapycu, r. MUHCK B COOTBETCTBHHM C YTBEPKJI€HHBIM MpoTokoioM Komuccun
1o 3Tuke MHcTUTYTa. Y CTaHOBIEHO NOCTOBEpHOE CHMXKEHME coaeprkanus NO B runmnokamie Ha 3
CYTKH TIOCJIE MOJIETTMPOBAHUSI TEMOpPPAaruyeckoro MHCynbTa Ha 36% U HETOCTOBEPHOE CHMXKEHHUE
coJiep;KaHusl Meau B cpeiHeM Ha 24%. [TokazaHo, 4TO MOIETMPOBAaHUE TPABMbI T'OJIOBHOTO MO3ra, B
OTJIMYME OT MOJIETT T€MOPPArHuecKoro NHCYJbTA (a TaKKe U OT MOJIENIH UIIEMUYECKOro HHCYIbTa
[3], HccaenoBaHHOIO HaAMM PaHEE), HE CONPOBOXKAAETCS TOCTOBEPHBIMU M3MEHEHMSIM NPOAYKLIMN
NO u conepkaHust MEIM B TUIIIIOKaMIe Mo3ra Kpbic. KpoMe 3Toro, necxo/s U3 TeHASHIIMY CHUKEHUS
ypOBHA Menu (Kak mokaszarens 1-i u 3-eif cyObequHHIl CyNepOKCHIIMCMYTa3bl), MOXKHO OXKHIATh,
YTO HHCYJBT COINPOBOXKIAETCS HE TOJNbKO CHIKeHHMeM mnpoiaykuuun NO, HO u ocnabiieHuem
AHTUOKCHUJIAHTHOM CHCTEMBI, UTO JOMOJHUTEIBHO yXYy/IaeT (YHKINOHATIBHOE COCTOSTHIE HEPBHOM
Tkanu. PabGota mnonaepxkana Ilporpammoii cTpaTernyeckoro akageMHYeCKOro JIMIEepCTBa
Kazanckoro ¢enepanbaoro yausepcureta ([IPMOPUTET-2030).

CHIUCOK JIUTEpaTypPHI:

1. Beydoun H.A. et al. Medicine (Baltimore). 2021 Feb 12; 100(6): e24438.

2. Deryagin et al. Neurosci. Behav. Physiol. 48 (1) 58-63 (2018).
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3. Andrianov et al. Appl. Magn. Reson. 47 (9) 965-976 (2016).

IHEPEJAYA CUT'HAJIOB PI3BK/AKT/MTOR B MEJIUOBA3AJIBHOM
I'MITOTAJIAMYCE KPbIC ITPH CTAPEHUU

Angumosa I1.A.
Apocnasckuti 2ocyoapcmeenHblil MeOuyuHckull yHueepcumem, Apocnaens, Poccus

AKTyajbHOCTh.  ['umoTtasamyc  sBIs€TCS  B@XKHBIM  PErYJISTOPHBIM  IIEHTPOM,
KOHTPOJIUPYIOIIUM TOMEOCTa3, PENPOAYKLUHUIO, LUPKAIHBIE PUTMbl U 3HAOKPUHHYKO CHUCTEMY.
M3BecTHa Taxke poiib THIOTalaMyca B peryisinuu crapeHus. llpu crapeHun B MeamoOa3anbHOU
rpymmne sifep, B 4acTHOCTH B apkyaTHOM (ARN), BenTpomenuansuom (VMN) u nopcomennanbHOM
(DMN) simpax y KpbIC HaOMOMAIOTCS MOPQOIOTHICCKUE, HEHPOXUMHUYECKUE U (PYHKIIMOHATBHBIE
n3MeHeHus HepoHoB saep. CurHanbnbiil myTh PI3K/AKT/MTOR wurpaer 3nauntensHylo posib B
PEryJSIUH Pa3InYHBIX OMOJIIOTHYECKUX MPOIECCOB, TAKMX KaK KICTOYHBIM LUKJ, METa0OIH3M U
TPAHCAYKIUSI CUTHAJIA.

Heab. Lenpro uiccnenoBanus sBISIIOCH omnpeaeneHue mokamm3aruu 1in28-, AKT-, PI3K-,
MTOR- u RICTOR- ummynopeaktusubix (MP) neiipponoB 8 ARN, VMN u DMN runoranamyca
CaMIIOB KpbIC IIPU CTAPEHUHU.

Marepuaibl 1 MeToabl. VccnenoBanue nposeieHo Ha camiax guauu Wistar B Bo3pacrte 2
Mecdaia, 6 mecsaneB, 12 mecsueB W 24 Mecsma IOCi€ POXICHUS C COOJIOJIEHHEM OCHOBHBIX
OouosTHUeckux mpaBmwi. McciaenoBaHue MPOBOAWIOCH C MOMOMIIBIO WMMYHOTHCTOXMMHYECKOTO
METOJIa ¥ MeTOoJ1a BeCcTepH-0IoTTHHTA. C 1eNbI0 BRISIBIICHUS HEUPOHOB, conepxkamux 1in28, mTOR,
AKT, PI3K, RICTOR, npumeHsioch ABOWHOE MEUYeHHE aHTUTENaMH. Takxke Obla MpoBeAeHA
cTaTHCcTHYecKast 00paboTKa JaHHBIX MPU MOMOIIHU nporpamMmsel Sigma Plot 12.0.

PesyabTaThl. Pe3ynpTarThl mokasaiu, 4To KOMIOHEHTHI nepeaayu curHanoB PI3K-AKT-
mTOR B ARN, VMN u DMN runoranamyca KpbIC C BO3pacTOM HM3MEHSIOTCS Mo-pasHoMy. I[lpu
CTapeHMH y KpbIc yBenuuuBaercs npoueHt lin28-MP u mTOR-UP HelipoHOB, 1 yMeHbIIAeTCS 10
MTOR-UP netiponos, konokanmzyromux RICTOR B ARN. B VMN u DMN naun6onsmmii mporesT
mTOR-UP, AKT-UP, PI3K-UP, RICTOR-HP HelipoHOB O0TMEUEH y KpbIC B BO3pacTe 6 MecCsIEB.
Hau6onbsmmii nporient RICTOR-UP neiiponos ormeuen B VMN 6 MecsuHBIX KpbIC. Y 12-MeCS4YHbBIX
n crapblx 24-mecsyHblXx KMBOTHBIX mpoueHT mTOR-UP, AKT-UP, PI3K-UP, RICTOR-UP
HeiiponoB VMN u DMN noctoBepHO ymMeHbIIaics.

BoiBoabl. Takum o0pa3oM, HECMOTPS HAa HEKOTOPBIE PA3IUYHUS IKCIPECCUU CUTHAIBHBIX
komrnoHeHTOB PI3K/AKT/mTOR B otaenbHbIX MeauoOa3asbHBIX sApax THIOTagamyca Ipu
crapenun skcnpeccuss AKT mnoseimaercs, a mTOR — mnopasnsercs. I[lomydeHHblE JaHHBIE
noareepxkaaroT BaxkHOCT AKT 1 mTOR, koTopble SBASAIOTCS KIIFOUEBBIMA KOMIIOHEHTaMU IIEpejaun
CUTHAJIOB MHCYJIMHA, YaCTO HApYUIAIOIIMXCS IPU cTapeHUHU. JlaHHbIe TaKkKe MOCITyKaT OCHOBOM ISt
OyAyIIuX HCCIeIOBaHUNA MEXaHHW3MOB BO3PACTHBIX 3a00eBaHUN U UX (HApPMaKOJIOTHYECKOTO
JICYEHUSI.

Hccneoosanue svinoaneno sa cuem epanma Poccuiickoeo nayunozo ¢honoa (npoexm Nel9-
15-00039).



CTUMYJIMPYIOIIUE DPPEKTBI TOHA/JTOTPOIIMHA 1
TUEHONNPUMHUINHOBOI'O AJVIOCTEPHYECKOI'O ATOHUCTA HA
OBAPHAJIBHBIN CTEPOUJOI'EHE3 Y IIOJIOBO3PEJIBIX CAMOK KPbIC

axXTIOKOB A.A.,” Jlepkad KR.B.,” ®okuHa E.A.,” CopokoyMoB B.H.,” baroHOBa J1.B.,” JleOeneB
b A.A. lepkaa KB, @ E.A.,! Copokoymos B.H.,> b JI.B.,! JIe6
N.A.,! IInakos A.O.!

Y Unemumym seonoyuonnoii pusuonocuu u 6uoxumuu um. U.M. Ceuenosa, Poccuiickas axademus
nayx, Cankm-Ilemep6ype, Poccus,; *Uncmumym xumuu, Cankm-Ilemep6bypeckuii
eocyoapcmeennviii ynusepcumem, Cankm-Ilemep6ype, Poccus

AxtuBanus runotanamo-runodusapao-ronanuoit (I'TT) ocu 1eKUT B OCHOBE peryIsiiuu
PENPOAYKTUBHBIX (DYHKLIHNA, B TOM YHCIIE UTPACT OMPENEISAIONIYI0 POJb B KOHTPOJIE PEryisluu
¢domKynoreHesa W HMHIAYKIWW OBYISIIMU. B KiIMHUKE A CTHUMYJSIUH  OBapUaIbHOTO
CTepOHIOT€HE3a, OTBETCTBEHHOTO 32 Pa3BUTHE M CO3peBaHHE (HOJLTUKYIOB, OOBIYHO HCIOJB3YIOT
npenaparsl TOHaIOTPONUHOB — (omumukynoctumynupyomiero (OCIY) u morennusupyromiero (JIIN)
TOPMOHOB, a TaKXe€ XOPHOHUYECKOro TroHagoTponuHa uenoBeka (XI'Y), ¢dbyHKIMOHATBLHOTO W
crpykrypHoro romosora JII'. OqHako nmpuMeHeHHe TOHaJOTPOMHOB, 0cOO0eHHO mpenapaToB ¢ JII'-
aKTUBHOCTBIO, YaCTO MPUBOJUT K HEXKeNaTeIbHbIM d(dexTam, 4To 00yCIOBICHO THIIEpAaKTUBALIUEH
PELenTOPOB M X JalbHEHIICH JeCEHCUTH3AIMEH MPH MCIOIb30BaHUM (DapMaKOIOTHUECKUX 103
rOHAJOTPONUHOB. [IprMeHeHrne TunoTanaMU4eckoro pUIM3UHT-(pakTOopa TOHAAOIMOEepUHA U €ro
TOMOJIOTOB TIOCPE/ICTBOM 3allycKa MEXaHU3MOB OOpaTHBIX OTPULIATEIbHBIX CBA3ECH MOXKET BbI3BaTh
unruOupoBanue aktuBHocTd [TT ocu, OnOKupys, TeM caMmbIM, OBapHUAaIbHBIA CTEPOHIOTEHE3.
Benencreue 3T0ro BeAyTCs UCCIENOBAHMS 110 IIOMCKY albTEpHATUBHBIX peryisaTropos I'TT ocu, u
31eCh 3HAUUTENbHBIE HAAEKAbl CBA3BIBAIOT C HHU3KOMOJEKYISPHBIMH  aJlJIOCTEPUUECKUMU
aronuctamu peuentopa JII' — THEHONMMPUMUAMHOBBIMH IPOU3BOJHBIMU, KOTOpPbIE MHTEHCHUBHO
pa3pabaTbIBarOTCS Kak HaMHU, TaK M PAJIOM BeIyIUX 3apyOexHbIX rpynn. Panee Hamu OblI co3aaH
BBICOKOAKTUBHBIN CTUMYJISITOP TECTUKYJISIPHOTO CTEPOUIOTEHE3a U CIIEpMATOreHe3a y CaMIIOB KPbIC
— coenuHenne TPO3. Llenbio HacTOsAIIEro Mccael0BaHUs ObUIO €ro MPUMEHEHHE IS CTUMYJISALUU
OBapUAILHOTO CTEPOMJIOreHe3a y MOJOBO3pENbIX caMoK Kpbic Wistar, HaxomsImuxcst B CTaauu
po3CcTpyca, B cpaBHEHMH C (hapmakosnornyeckuM npenapatoM XI'Y. M3yuanu ctumynupyromue
a¢pdextsr TPO3 (40 mr/kr, B/6) u XI'Y (30 ME/kpbicy, 1/K) Ha OBapHaJIbHbBIN CTEPOUIOTEHE3 Y CAMOK
KpBIC, KAK MHTAKTHBIX, TaK M MHpPEABAPUTEIBHO OOpaOOTaHHBIX AHTarOHUCTOM TOHAJOJIHOepHHa
Opranyrpanom (100 Mxr/kr, n/k, 3a 3 1 go BBeaenus P03 umu XI'Y). B kpoBU KpbIC OlIEHUBAIIN
YPOBHH 3CTpaauoina, nporecrepona u JII', B To BpeMs Kak B SIMYHHMKAX HCCIIEIOBAIN KCIPECCHIO
TeHOB, OTBETCTBEHHBIX 3a crepoujorenes (Star, Cypllal, Hsd3b, Cypl7al, Hsd17b, Cypl9al), u
rena perenropa JII/XTY (Lhcgr). Uepes 3 4 mocne BBeaenuss TPO3 u XI'U B KpOBH JKHBOTHBIX
MOBBIIIAJICA YPOBEHb MPOTreCTEpPOHA, a B SUYHMKAX HAOJIOJalId TOBBIIIEHUE SKCIPECCHH T'€HOB
XOJecTepuH-TpaHcnopTupyromero 6enka StAR, muroxpoma P450c17 u apomarassl (IUTOXpoMa
P450c19). Ot 2 dexTsl ObUTH TTOKa3aHbI KaK Y HHTAKTHBIX KPBIC ¢ HOpMalbHBIM ypoBHeM JII', Tak
U y J)KUBOTHBIX, 00paboTaHHbIX OpragyTpaHoM, UMEIOIIMX MOHMXKEeHHBIH ypoBeHb JII'. DddexTs
TPO03 u XI'Y 6butn conocTaBUMBIMH, HO B oTimuue oT XI'Y, ajmiocTepudyeckuili aroHUCT HEe CHUXKAI
aKTUBHOCTH TOHA/IHOM OCH, O YEM CBHJIETENILCTBYET OTCYTCTBHE €T0 BIMSIHMS Ha ypoBeHb JII' B kpoBu
n skcupeccuro perentopoB JII/XTY B smuynmkax. [lomydeHHBIE NaHHBIE CBHUJIETEILCTBYET O
ciocobHocTH TP03 3¢ (eKTUBHO CTUMYIMPOBATh OBAPHAIBHBINA CTEPOHJIOTEHE3 y MOJOBO3PEIBIX
KUBOTHBIX M YKa3bIBalOT Ha TMEPCHEKTUBbI pPa3pabOTKM Ha €ro OCHOBE (apMaKOJIOTHYECKHX
IIPENapaToB JUIsl KOHTPOJIUPYEMON UHAYKIIUU OBYJISLIUU.

Pabora noxnepkana Poccuiickum Hayunbiv @onom (poekT Ne 19-75-20122).



BJIMAHUE CTUMYJIMPYIOLIET' O DP®EKTA KO®PENHA HA AKTUBHOCTbD
AJEHO3ZUHIAE3AMMWHA3BI B KOPE MO3I'A KPBIC
PA3ZHOI'O BO3PACTA

bormanosa H.I' .1, CynakoB C.K.l, 3onortos H.H.2
! _ Hayuno-uccnedosamenvckuii uncmumym nopmanvnoii pusuonoeuu umenu I1.K. Anoxuna
Mocxkea, Poccus.
2 _ Hayuno-ucciedosamenvckuii uncmumym gapmaxonoeuu umenu B.B. 3axycosa
Mocxkea, Poccus.

Kodenn, mmpoko ynoTpeOIseMblii TCHXOCTHMYJISITOP, TIOBBIMIAET ICUXHYECKYI0 U
(bu3NYeCKyl0 aKTUBHOCTh 4YelloBeKa W KUBOTHbIX. KodeuH ocyiecTBisier cBoe NeHCTBHE Kak
AQHTAarOHUCT BCEX THUIIOB aJICHO3MHOBBIX pELENnTOpoB. MOXKHO mojararb, 4YTO YEM BBIIIIE
MICUXOCTUMYIUPYIOMIHHA 3P dekT KoperHa, TeM CHIIbHee YBEIUYUBACTCS JBUTAaTEIbHAs aKTUBHOCTh
KUBOTHBIX, U, BO3SMOYKHO, TEM BBIIIIC aKTHBHOCTh ()EPMEHTA aJICHO3HH Ie3aMUHa3bI (A[A).

H3ydanoch MCUXOCTUMYIUpYIOIEe JCHCTBHE Pa3iMyYHbIX 103 KoderuHa Ha JIBUTaTEIbHYIO
AKTUBHOCTH JKUBOTHBIX M Ha (PEPMEHTATUBHYIO aKTHBHOCTH AJ[A B KOpe MoO3ra KpbhIC CaMIIOB
pasHoro Bo3pacra. J{is 3Toro uccnenopanu Aeiicteue kodenna B 1o3ax 10 u 20 Mr/kr Ha JUHAMHUKY
JIBUTATEILHOW aKTUBHOCTH M aKTUBHOCTH (pepMmeHTa AJIA, THIPOIU3YIOMIETO aICHO3UH B UHO3HH,
BO (DpOHTANBHOM KOpE MO3Ta MOJOBO3PENbIX ABYX- U MATUMECSUHBIX KPBIC, UMEIOLINX PA3IUYHBINA
YPOBEHb CHOHTAHHOW JBUTATEIHLHOM aKTUBHOCTH. DKCIEPUMEHTHI MPOBOJIUIN B COOTBETCTBHUH C
TpeboBanusiMu mpukaza Ne267 M3 PD (19.06.2003) u «lIpaBuiamu npoBeneHus padboT ¢
WCIIOJB30BAHUEM DJKCIIEPUMEHTAIBHBIX KUBOTHBIX» (HUW nHOpMmanbhO# ¢usmonorun um. ILK.
Anoxuna PAMH, nporokoxn Nel ot 03.09.2005 1.).

beuto oOHapyxeHo, 4To ¢ 2 A0 5 MecsIeB MPOUCXOIUT JOCTOBEPHOE CHUKEHHE OOIIeH
JIBUTATEJIbHON AaKTUBHOCTH, COIPOBOXKAAIOIIEECS CHMXEHHEM akTuBHOCTH AJIA. Baenenue
ko(enHa B 03¢ 10 MI/KT IPUBOJUIIO K CTUMYJISIIIUU JBUTATEILHON aKTUBHOCTH KaK y IBYX-, TaK U
y MSTUMECAYHBIX KUBOTHBIX, MTPH 3TOM aKTUBHOCTh AJIA y IBYXMECSAYHBIX KPBIC CHUXKAIACh, a Y
MATUMECSYHBIX — yBeNWuyuBanach. BBenenue kodenHa B o3¢ 20 MI/KI HE HU3MEHSUIO YpOBEHBb
JIBUTATEILHOW AaKTHUBHOCTH, OJHAKO Y TMSATUMECAYHBIX KUBOTHBIX TNPUBOJAMIO K PE3KOMY
yBenunueHnto akTuBHOCTH AJIA. Takum 06pa3zom, BO3pacTHOE CHIDKEHUE IBUTATENIbHON aKTUBHOCTH,
BO3MO>KHO, 00YCJIOBJIEHO CHM)KeHHEM akTUBHOCTU AJIA B Mo3re kpbic. OHaKo BIusiHUE KodernHa
Ha JBUTaTEJIbHYIO AKTUBHOCTh HE UMEET MPSIMOM B3aMMOCBSI3H C aKTUBHOCTBIO AJ[A B KOope Mo3ra.

WccnenoBanue ObLIO BBHITTOTHEHO 0€3 MPUBIICYEHUS JOTIOTHUTEIHHOTO (PMHAHCHPOBAHUSI.

XAPAKTEPUCTUKA UBSMEHEHUI HEHPOTJIOBUHA B
OUJIOTEHETUYECKHU PA3HBIX OTAEJAX KOPBI 'OJTIOBHOI'O MO3TI'A KPBIC B
YCJOBHUAX HEOJHOMOMEHTHOM NEPEBSA3KH OBIIIUX COHHBIX APTEPUIA

E.N. bons, H.E. MakcumoBuy, O.A. Kapuroniko, C.M. 3umatkun, E.W. Bumnesckas

I poonenckuii 2ocyoapcmeeHubill MeOUYUHCKUll yHugepcumem, 2. I poono, Pecnybnuxa
benapyco

[Tpu nmemuu ronosHoro mo3ra (MI'M) pa3BuBaeTtcs Lienb NaTOreHETUYECKUX HApYIIECHHUH B
€ro CTPYKTypax, CpeAr KOTOPBIX OJHUM U3 BEAYLIUX SIBISETCS 3HEProJeuIuT, 4YTO IPUBOJUT K
pPa3BUTHIO KJIETOYHOW TMATOJIOTMM U3-32 HApyIIEHWH TroMeocra3a, akTHBHOCTH (DEpMEHTOB,
[IETIOCTHOCTH MeMOpaH M pab0Thl MOHHBIX KAaHAJIOB.

Heiiporino6uH, coriacHO JaHHBIM JIMTEPATYPBhI, MOXKET BBICTYIIATh B POJIM HEHPOIPOTEKTOPA
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pH 1epedpaabHOM UIIeMHUH, OJJHAKO €ro CoJepKaHhe B HEHpOHaX TOJIOBHOTO MO3ra IMpH UIIEMUU
OCTaeTCsl HEU3yYCHHBIM, IO3TOMY LIEJBI0 HAIIEr0 HMCCIEJOBaHMs OBLUIO OLIEHUTH COJEp)KaHUE
HEHpOoriioOMHa B TOJIOBHOM MO3TE KPBIC C UIIIEMHEH FOJIOBHOI'O MO3Ta Pa3IMuHON CTENEHH TAXKECTH.

DKcrepuMEeHTHI BBIMOTHEHBI Ha 60 caMiiax OecropoIHbIX Oenbix Kpbic Maccor 260+20 r ¢
cobmonennem TpebdoBanuii JlupexktuBsl EBponetickoro Ilapmamenta u Coera Ne 2010/63/EU ot
22.09.2010 o 3amuTe >KMBOTHBIX, HCIIOJIB3YIOLIMXCS JUIsl HayuHblX uened. Ha mnposeneHue
UCCIIeIOBaHMs MOoJIydeHo pazpemieHue Komurera 1mo OMOMEIMIIMHCKONM 3THUKE M JEOHTOJIOTUU
I'poiHEHCKOrO0 MEIMLMHCKOTO IrOCYAapCTBEHHOIO YHHMBEpPCUTETA (BBINKMCKA U3 mpoTokona Nel or
05.01.2022 rona).

ToTanpHy!0 HMIIEMHIO T'OJOBHOIO MO3Ta MOJEIMPOBAINM IyTEM JEKAlUTALMU >KUBOTHBIX,
CyOTOTaIbHYIO — IIyTEM OJHOMOMEHTHOM MEepPeBA3KU 00euX 001UX COHHbIX apTepuil. CTyneH4aTyro
CyOTOTaNbHYI0 HWIIEMHIO OCYIIECTBISUIA IYTEM IEPEB3KH O0EMX OOIIMX COHHBIX apTepHil C
HHTEpBajoM 7 cyTok (moarpynmna 1), 3-e cytok (moarpynmna 2) unu 1 cytku (moarpymma 3).

ITo cpaBHEHHUIO € TPYNIION «KOHTPOJIbY, B 1-11 moArpymme (IpoMexyTOK MKy IEpEBSI3KaMU
7 CYTOK), IPOMCXOIHIIO YBETUUEHHE COIEpKaHus Herpornoouna Ha 13% B Temennoii kope (p<0,05)
u Ha 14% — B runnokamne (p<0,05), Bo 2-i noarpymne (IpoMeXyTOK MEXIy IepeBsI3KaMu 3 CyTOK)
coliep;kaHue HeipormoOuHa ymeHblminock — Ha 13% B TemenHoil kope (p<0,05) u Ha 7% — B
runnokamne (p<0,05), a B 3-ii moarpymnmne oTMe4yaJoch HauWOOJbIIEE CHUKEHHE COJEp:KaHus
Herpornoduna — Ha 31% (p<0,05) u Ha 33% (p<0,05), COOTBETCTBEHHO.

B 3-i1 moarpynne (uHTEpBan MeX 1y nepeBsizkaMu 1 CyTKH) coziep kaHue HeliporiaoOuHa Oblia
MeHbIIIe, 10 cpaBHeHHIO ¢ 1-if moarpynmnoi Ha 40% — B TeMenHoil kope (p<0,05) u Ha 43% — B
runmnokamrie (p<0,05), a mo cpaBHeHUIO co 2-i noarpymmoi — Ha 21%, (p<0,05) u Ha 28%, p<0,05,
COOTBETCTBEHHO.

Takum oOpa3om, Hambosiee BBIPAKEHHbIE HAPYIICHUS ITPOOKCHIAHTHO-OKCHIAHTHOTO
OanaHca, a Tak)Ke€ yMEHbIIIEHUE COJIepKaHUs HelporiaoOnHa HaOII0JalIuCh TPHU TOTAILHOM UIIEMUN
TOJIOBHOT'O MO3T'a MPOJOJKUTEIBLHOCTHIO 1 CYTKH.

[TonydyeHHble B cTaThe JaHHbIE CHOCOOCTBYIOT JajibHEHIIEH neTanu3alu MaTroreHesa
nmemur I'M, B YacTHOCTH, (OPMHUPYIOLIETOCs MpH HEH SHEProAePUIMTA, YTO IOCIYKUT
¢byHaamMeHTalbHOW 0a30i Ui JanbHEHIIMX pa3pabOTOK METOAOB NMPO(PUIAKTHKH U KOPPEKLUHU
JTAHHOM MaTOJIOTUN.

BO3PACTHBIE UBMEHEHMS1 SHTEPAJIbHBIX METACUMIIATUYECKHX Y3J10B,
COAEPXAILIUX HEMPOHAJIBHYIO NO-CUHTA3Y

Bynaux A.®., 2Macmoxos I1.M.

L _ Kabapouno-bankapckuii 2ocyoapcmeennniil ynusepcumem umenu X.M. Bepbexosa
2 _ Apocnasckuii 2ocydapcmeennviil meouyunckuil yuusepcumem, Spociaénw, Poccus,
mpm@ysmu.ru

HelipoxumMuueckuil cOCTaB METACUMIATHYECKONM HEPBHOM CHCTEMBI XapaKTEPHU3YETCs
3HAYUTENbHBIM pazHooOpa3ueM. OCHOBHAs 4acTh FaHIIMOHAPHBIX HEHPOHOB METACHMIATUYECKON
CUCTeMBl  SBJISE€TCA XOJNMHepruueckoil. Hapsny ¢ XonMHepruyeckuMu HEWpOHaMu B
MHTPaMYPaJIbHBIX TaHIJIMAX BBISBICHBI HEHPOHBI, COAEPIKALUE IPYTrUe HEUPOTPAHCMUTTEPHL, B TOM
yuciie Heiporentuasl v okeus azota (NO). B mocTHaTaabHOM OHTOTE€HE3€ B MHTPaMypajibHBIX y3/1ax
IIPOUCXOJUT U3MEHEHHE HEHPOXUMHUUECKOIO COCTABA.

[lenpto HACTOSALIETO MCCIEAOBAHMS SIBUWIOCH BBISIBJICHHE W3MEHEHHMM JIOKaIU3alluH,
MPOIEHTHOTO COCTaBa M MOPQOJIOTHUECKUX OCOOCHHOCTEH HEHPOHOB TOHKOW M TOJCTOM KHILIKH,
conepxammx ¢pepmeHT cuate3a NO — NO-cunTtazy (NOS), a Taxke hepMEeHT CHHTE3a alleTUIIXOJTMHA
— xonuHaneTunTpancdepasy (XAT) u Ba3oakTuBHBIA MHTeCTUHANBHBINA nentua (BUIT) y kpeick B



MMOCTHATAILHOM OHTOTeHe3e. PaboTa BIMoHEHa Ha KphIcax-caMKax JJMHUHM Buctap B Bo3pacre 1, 10,
20, 30, 60 cyT, 1 u 2 rona nocne poxaeHus (5 KUBOTHBIX B KaXKJI0M BO3paCTHOM rpyrie).

Pe3ynbrarhl mokazaiau, 4TO B MEXKMBIIIEYHOM CIUIETEHUH HaumOoJibIui npoueHT nNOS-
umMmyHopeakTuBHBIX (VIP) HelipoHOB 00Hapy»KeH y HOBOPOXKAECHHBIX KPBICAT B ToJCTOH (81+0,9%)
u ToHKOM kuiike (48+4,1%). B panpHelilieM OHa CHUXajlach B OHToreHese o 60 CyT. XHU3HU
(26+£0,9% Tomncras, 29+3,2% TOHKas KHUIIKA) U HE MEHsJIAch N0 cTapeHus. B moacnusucrom
crutereHun NNOS-UP HelipoHbI TakKe BBISBISUIMCH Y HOBOPOXAEHHBIX (82+7,0% Tonkas, 85+3,2%
TOJICTAs KMILIKA), IPY 3TOM MX J10JIs 3HAYUTENIBbHO CHIbKaach B nocienytouiue 20 nueit. Kpome Toro,
y 30-IHEBHBIX U JBYXMECSYHBIX XHUBOTHBIX ObUIO OOHApPY>KEHO OYEHb HEOOJBIIOE KOJIUYECTBO
NNOS-UP HelipoHOB, HO OHU CHOBA MOSBIISUTHCH B OOJIBIIIOM KOJIMYECTBE Y CTAPBIX KPBIC.

B MexxMbItieqHoM cruteTeHrur HanOonbimid mporeHT nNOS+/X AT+ netiponos 0bu1 y 1-, 10-
JTHEBHBIX U 2-JIETHUX KPBIC. B mOICIM3UCTOM CIUIeTeHUH HanOoIbIee KoMrnuecTBo HelipoHoB nNOS
kojokanu3zoBanu XAT He3aBUCHMO OT Bo3pacTa. B MEXMBIIIIEUHOM CIUIETEHUHU BCEX KPbIC MHOTHE
NNOS-UP wneiiponsl komokanmuzoBamu BUII, mpuyem makcumanbHbiii mporeHtT nNOS+/BUII+
HEHPOHOB OOHAPYKEH y 2-JIETHUX KPBIC, MUHUMAIbHBIA — Y HOBOPOXKICHHBIX.

Takum oOpasom, oskcrpeccuss nNOS B HellpoHax KHILIEYHHKA CHIJKEHA B pPaHHEM
MOCTHATaJIbHOM OHTOT'€HE3€ U BIIOCIIEJCTBUH YBEIMUEHA Y CTAPbIX KPBIC.

NEUROCHEMICAL FEATURES OF ENTERAL METASYMPATHETIC GANGLIA
CONTAINING NEURONAL NO-SYNTHASE IN ONTOGENESIS

1Budnik A.F., 2Masliukov P.M.

1_ Kabardino-Balkarian State University named after H.M. Berbekov, Nalchik, Russia
2 _Yaroslavl State Medical University, Yaroslavl, Russia, mpm@ysmu.ru

The neurochemical composition of the metasympathetic nervous system is characterized by
considerable diversity. The main part of the ganglionic neurons of the metasympathetic system is
cholinergic. Along with cholinergic neurons, neurons containing other neurotransmitters, including
neuropeptides and nitric oxide (NO), were found in the intramural ganglia. In postnatal ontogenesis,
changes in the neurochemical composition occur in the intramural ganglia.

The aim of this study was to identify changes in the localization, percentage composition and
morphological features of small and large intestine neurons containing the NO synthesis enzyme NO
synthase (NOS), as well as the acetylcholine synthesis enzyme choline acetyltransferase (ChAT) and
vasoactive intestinal peptide (VIP) in rats in postnatal ontogenesis. The work was performed on
female Wistar rats at the age of 1, 10, 20, 30, 60 days, 1 and 2 years after birth (5 animals in each age
group).

The results showed that in the myenteric plexus the highest percentage of nNOS-
immunoreactive (IR) neurons was found in newborn rat pups in the large (81+0.9%) and small
intestine (48+4.1%). Subsequently, it decreased in ontogenesis up to 60 days of life (26+0.9% of the
large intestine, 29+3.2% of the small intestine) and did not change until aging. In the submucosal
plexus, NNOS-IR neurons were also detected in newborns (82+7.0% small intestine, 85+3.2% large
intestine), while their proportion significantly decreased in the next 20 days. In addition, very small
numbers of nNOS-IR neurons were found in 30-day-old and 2-month-old animals, but they
reappeared in large numbers in old rats.

In the myenteric plexus, the highest percentage of nNOS+/ChAT+ neurons was in 1-, 10-day-
old, and 2-year-old rats. In the submucosal plexus, the largest number of nNOS neurons colocalized
ChAT regardless of age. In the myenteric plexus of all rats, many nNOS-IR neurons colocalized VIP,
with the maximum percentage of nNOS+/VIP+ neurons found in 2-year-old rats, and the minimum
percentage in newborns.
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Thus, the expression of nNOS in intestinal neurons is reduced in early postnatal ontogeny and
subsequently increased in old rats.

BUOJSJIEKTPUYECKAA AKTUBHOCTDb MO3I'A Y UCIIBITYEMBbIX C
PA3HBIMH CBOVICTBAMHU CYFBbEKTUBHBIX BPEMEHHBIX IIKAJI
KOPOTKHX NHEPBAJIOB BPEMEHU

bynrakosa f1.B.
DI'AOY BO Ilepsviii MI'MY um. U.M. Ceuenosa Munzopasa Poccuu, Mockea, Poccus

BBenenne. B HayyHON mauTeparype IMIMPOKO pacHpOCTPAHEHO MHEHHE O TOM, 4TO
OPUEHTHPOBKA BO BPEMEHM U OIIEHKAa BPEMEHHBIX HWHTEPBAJIOB Ppa3JIMYHON JUIUTEIbHOCTH
OCYILIECTBISIOTCS B pe3yJbTaTe pabOThI CI0XKHOM CUCTEMBI OTPAKEHHSI BPEMEHH, B OCHOBE KOTOPOI
JeXKaT PUTMHUUYECKHE IPOLECCHI, MPOTEKAIOIINE B Pa3IMYHbIX CTPYKTypax Mo3ra. OTH IPOLECCHI
0o0pa3yloT IKaly HEpBHOM aKTUBHOCTH, HAa KOTOPOH OTpaxkaeTcs IMTEIbHOCTh BPEMEHHBIX
oTpe3koB. [lockoibKy crieruaibHOI CEHCOPHOUM CUCTEMBI JIIsl BOCIIPUATHS BpEMEHHU Y UEJIOBEKA HET,
TO MapaMeTpu3alus MIKal OTOOpaKeHUsS BPEMEHH M M3YyUYEHUE aKTHBHOCTU MO3TOBBIX CTPYKTYD,
KOTOpBIE YYacCTBYIOT B OLI€HKE JUIMTEIbHOCTH IEPUOJOB BpPEMEHH, MPEACTABIAIOTCS 3aJadyaMu
BaXHBIMU M UHTEPECHBIMU Kak C (hyHIaMEHTAJIbHOMN, TaK U KIMHUYECKON TOUYeK 3peHus. B cBs3u ¢
BBIIIIECKA3aHHBIM, 1I€JIbI0 3TOrO0 MCCJIENOBAaHUS ObUIO ONPENENUTh HWHAMBUIAYaJbHbIE U
TUIIOJIOTUYECKUE OCOOCHHOCTH CYOBEKTHBHBIX IIKAll OLIEHKH KOPOTKHX HWHTEPBAJIOB BPEMEHU
HCHBITYEMBIX U OLIEHUTh 0COOEHHOCTU (POHOBOM OMO3JIEKTPUUECKONH aKTUBHOCTH UX MO3Ta.

Marepuansl u MeToabl. MccnenoBanue BBIIOJHEHO Ha 22 UCHBITYEMbIX MYKCKOTO IOJia €
IOJIHBIM COOJIIO/IEHHEM MTPaBUJI U HOPM OMOMEINIIMHCKON 3TUKHU. B etnHoi cucteMe ¢ peructpanuei
OMODNIEKTPUYECKOH aKTUBHOCTH Mo3ra MeToAoM D3I BBINOJHEHBI TECThl IIKATUPOBAHUS
BPEMEHHBIX MMPOMEXKYTKOB JUIUTEIBHOCTBIO 5 CEKYH]I MO 5 MOMBITOK JUIsl KaKA0W MpoObl. CunTaTh
MIpH OTMEpPax He paspemianoch. 3anuck D1 BeimonHena o cucreme 10-20, B otBeaenusix (F3, F4),
(P3, P4), (T3, T4), (C3, C4) u (O1, O2) na snexrposnuedanorpade «HeokopTeKkc» ¢ BKIIOUCHHBIM
pexxekTopHbIM punbTpoM (50 '), yacrtota nuckperusanuu — 1 k1, pazpsanocts AL — 16 6ut c
O0OBEIMHEHHBIMH  pePEepeHTHBIMU  3JEKTpoJaMM  Ha  Moukax  ymed. Mcnonb30BaHbI
HenapaMeTpuuecKnue cTaTucTuueckue kpurepuu. JJocroseprocts P<0,05.

Pesynbratsl. [1o TOYHOCTH OTMEPOB BPEMEHH U UX MOTPEIIHOCTH UCIIBITYEMBIE Pa3AeIUINCh
Ha 2 rpynnsl. FOHOIIM, KOTOpbIe HETOOTMEPUIIM BpeMs, ObUIH, B TO K€ BpeMsi, U MEHEe TOUHBI B €TI0
OLIEHKE, YeM T€, KOTOpPbIE OTMEYaIl BPEMEHHbIE TPOMEXYTKH JIUTEIIbHEE 00ObEKTUBHOIO BPEMEHHU
(mepeotmepunn). Y roHouiel, HemootMepuBiinx Bpems (9 uen.), cymma CIIM B HeHTpanibHBIX,
JOOHBIX M 3aTHUIOYHBIX OTBE/ICHUSX CIIpaBa U CJI€Ba Ha YacToTe B-puUTMa Oblia HUXKE, YEM Y TeX, KTO
NIEPEOTMEPUIT BPEMEHHOMN MPOMEKYTOK.

BriBonibl. McnipiTyemble ¢ pa3nuyaronIMMUCs CBONCTBAMH CyOBEKTUBHBIX BPEMEHHBIX KA
MHTEPBAJIOB BPEMEHM JUINTEIIBHOCTBIO 5 CEKyHJ pa3iuyaroTcss (HOHOBOM OHOIEKTpHUYECKON
aKTUBHOCTBIO MO3Ta.
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W3MEHEHMSI B TEMEHHOM JOJIE KOPBI BOJIBIINUX MOJYIIAPAMA ITOCJIE
JECATUCYTOYHOI'O XOJIECTA3A

bynbkeBnuu A.B.
I'poonenckuii 2ocyoapcmeenuwiil ynugepcumem umenu Anxu Kynanwl, I poono, berapyco

[lene paboTBl — YCTAHOBHUTH CTENEHb AaKTHBHOCTH JIM30COMAIBHBIX (EPMEHTOB U
MMMYHOXMMHYECKUH TTOKa3zaTesb ayrodaruu kommyectBo 6enmka AMBRATL B HelipoHax TeMEHHOM
JIOJIM KOPBI MO3Ta Y KpbIC IIOCIIE IECATUCYTOUHOIO X0JecTasa.

PabGota BbinonHeHa Ha 0a3e 1abopaTopuu Kadeapbl FTHCTOIOTUH, IUTOJIOTUU U SMOPHUOJIOTUU
YO «'polHEHCKHH TIOCyHapCTBEHHBIM MEAMLUMHCKMM yHuUBepcuTeT». [lpm mpoBeneHun
UCCIIEIOBAaHUM MBI COOJIIOAANN MPUHIMIIBI TYMAaHHOTO OOpallleHHsl ¢ KUBOTHBIMU U YYMTBIBAIIU
pexkomenatuu Paboueii rpynmner @epepannu eBpONeHCKOro CoOO0IIecTBa 1Mo HayKe O Ta00paTOPHBIX
KHUBOTHBIX. Ha BBINIOJSHEHNE TaHHBIX MCCIEIOBAaHUN MOJIyUYEHO pa3pelieHre 3THYECKOI0 KOMUTETa
I'poHEHCKOTO TOCY1apCTBEHHOTO MEUIIMHCKOTO YHUBEPCUTETA.

Marepuan 11 ucciaenoBaHus B3AT OT 10 )KUBOTHBIX (IIATh OINBITHBIX U MSATh KOHTPOJIbHBIX).
MogenupoBaHue XoJjecTa3a IPOBOIMINM OOIICHPUHATHIMH METOJaMU — TMEPEeBA3KOW 00mIero
KEITYHOT0 MPOTOKA.

O0paboTka B3SITBIX 00PA3I[0B KOPHI MO3Ta OT BCEX KUBOTHBIX MPOBOIMIIN MAPAJUICITHLHO U B
OJIMHAKOBBIX YCIOBUSAX. Marepuan (pUKCHpOBalIM B IMHK-3TaHOI-(hopManbaeruae npu +4°C (Ha
HOYB), a 3aTeM 3akiodanu B mapadud. CranmapTHble napauHOBBIE CPe3bl TONMIMHOH 5 MKM
TOTOBHJIM C IOMOIIBI0 MEKpoTOMa (LeicaRM 2125 RTS, I'epman¥st) ¥ MOHTHPOBAIIK Ha IIPEAMETHBIE
crekna. Cpespl okpammBamu 0,1% TOTyWAMHOBBIM CHHUM 1O MeToay Hwuccnst Ha BBIIBICHHE B
HelpoHax XpoMaTopUIbHON CyOCTaHIMH, a TAK)KE OOLIEH OLIEHKH COCTOSIHUS HEPBHBIX KJIETOK.

Jns BeisiBieHus kuciaod ¢ocdarassl — MapkepHoro (depmenta auzocoM (Kd;
docdoruaponaza mouorpupos oprodochopnoit kucnoter; KO 3.1.3.2) cpesbl mpeaBapuTeIbHO
¢dukcupoBaiu B 10% HelTpambsHOM hopmanuue 1 00padatsiBaiu o metoay G. Gomori.

Jlns BeIsiBeHUs Oenka-akTuBaropa ayroparun AMBRAL, npuMeHsim nepBUYHbIE KPOJTUYbU
MOJIMKJIOHANIbHBIE aHTUTena (upmbl Bioassay Technology Laboratory (Kwuraii, AP00299) B
pa3Benenuu 1:150. /11 BBIsBIIEHUS CBSI3aBIIMXCS MEPBUYHBIX aHTUTEI UCIOIb30BAIM Habop 2-Step
plus Poly-HRP Anti Rabbit/Mouse IgG Detection System Elabscience (Kuraii, E-IR-R213).

JUnist BBISIBIIEHUS! pa3iiMyuvil MeX/1y KOHTPOJIBHOM M OMBITHOM rpynmnaMu ucnosb3oBancs U-
Kputepuid MaHHa-YUTHH, JOCTOBEPHBIMM CUMTAIM paszauuus 1npu  3HadeHusx p<0,05.
Crarucrryeckasi 00paboTKa JaHHBIX MPOBOAMIACH B mporpamme Statistica 10.0 st Windows.

[Tpy TUCTONOTHYECKOM HCCIIEOBAHUY B MpETapaTax ONpeNesIoTCS YIaCTKA CMOPIICHHBIX
HEHPOHOB, B HEKOTOPHIX KIETKaX sjpa HaOyXIlWe, SAPBIIKH PACHOJIOKEHbI AKCIEHTPUYHO.
BEISIBIISIIOTCS THTIIEPXPOMHBIE HEHPOHBI ¢ PACIIMPEHHBIMH alWKaJIbHBIMH OTpOcTKamu. OTMedeHa
BaKyOJIM3alMsl HUTOIUIa3MbI U JIM3HC XpoMaTopHIIbHON cyOcTaHIK. Bo Bcex closx Kopbl UMEIOTCs
norudmmue kieTku. llosBisiercs OOJNBIIOE KOJMYECTBO KIETOK-TEHEH, HE pPEIKd SBICHHS
caTTeINTO3a U HeMpoHO]arum.

AKTHUBHOCTH Mapképa n3ocoM ¢pepMeHTa kucioi ¢ocdarassl mocae 10 cyrok xonecrasa
YBEJIMYHUBACTCS BO BTOPOM clioe TeMEeHHOM Kopbl Ha 7% (0,004), B TpetheM ciioe — Ha 51% (0,002)
u B msiTtoM ciioe — Ha 29% (0,002). UmmyHopeakTuBHOCTH Oennka AMBRAI mocne necsatu cyrok
X0JIecTa3a yBEJIMUMUBAETCs BO BTOpOM cioe kopbl Ha 18% (0,0001), B TpeTbem cioe — Ha 11%
(0,070) u B marom cioe — Ha 30% (0,0001).

MO>KHO MPEeAIOIOKUTh, YTO YCUIEHHE UMMYHOPEAKTUBHOCTH Oellka-aKTUBaTopa ayTodaruu
AMBRAI1 Heo0xo1uMo KJIeTKaM JUIsl YCKOPEHHUS yCTpaHeHHs! MOBPEXKIaeMbIX MEMOpaH M OpraHeul
B 9TOM CTPECCOBOM COCTOSIHUU. DTO KOPPEIUPYET C JAaHHBIMH TMCTOXMMUYECKOTO UCCIIEIOBAHUS —
IIPOUCXOIUT MaKCUMaJIbHAs aKTUBALIUS JIN30COMAJIBHOTO alapaTa HEPBHBIX KJIETOK B 3TH CPOKH.
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BJIMAHUE OKCHJAA A30TA HA ®OPMUPOBAHHME YCJIOBHO-PE®JIEKTOPHOI'O
3AMUPAHUA Y KPBIC

Bunapckas A.X., 31o03una A.b., bana6an [1.M.

DedepanvHoe 2ocydapcmeeHnoe 0100xcemuoe yupedcoenue Hayku Uncmumym evicutell HepeHOoU
oessimenvrocmu u Hetipoguzuonoeuu PAH, Mockea, Poccus

JlaBHO M3BECTHO, YTO B LEHTpaJbHOW HepBHOM cucteme okcup azora (NO) npuHumaer
y4JacThe BO MHOTHX Pa3HBIX BaXHBIX (DYHKIMAX, TAKUX Kak oOydeHue, (OpMHpPOBAHUE MAMSTH,
JBYDKEHUS, B MEXaHU3Max 00Jiu, cTpecca. OTa MOJIEKYJla UTpaeT KIYEBYIO POJIb B CHHAIITHYECKON
IUTACTUYHOCTH, a €€ y4yacTue B ()OPMUPOBAHHMM JOJTOBPEMEHHOW MOTEHIMALUU HEOIHOKPATHO
IoKa3aHa Kak JUlsl IpecHHarca, Tak 1 Juid ocTcuHarca. /JJaBHo moka3aHa ero BaXXHOCTb B ITpoLiecce
o0y4eHHs, KOHCOJHMIAIMH, peKoHcomumauuu namsata. Yvactue NO B pasznmunbix  (dopmax
JOJITOBPEMEHHON  CHHAaNTHYECKOW IJIACTUYHOCTH U JOJIFOBPEMEHHOM MaMATH Kak Yy
0ECIO3BOHOYHBIX, TaK M y MO3BOHOYHBIX >KUBOTHBIX JIABHO HM3y4aeTCs M IPHUBICKAET HWHTEPEC
uccieoBaTenei.

B nacrosimeit padore Mbl uzydanu ydactue NO B mpormecce GopMuUpOBaHHS U yramieHUs
YCIOBHO-pe(IIEKTOPHONH OOCTAaHOBOYHOM MaMATH CTpaxa y KpbIC. Mbl MPOBEIU SKCIIEPUMEHTHI 110
BBIPAOOTKE YCIOBHO-PEIIEKTOPHON 0OCTAHOBOYHOM MaMSTH CTpaxa y CaMIIOB H CAMOK KPBIC JTMHUA
Wistar. J)KuBoTHbie 00ydanch B 0JMH ceanc. [lepBblit aTan 00yueHus coctos1 u3 120-ceKyHIHOTO
HCCIIEIOBATENbCKOI0 NEPUOAA, YTO Mbl NPUHUMAEM KaK HAdaJbHYIO TOYKY Iepesl OOydeHHEM u
¢dopmupoBanueM namatu (tect TO). [lanee ciaenoBanu 1Ba 3I€KTPOKOKHBIX pa3pakeHus, KOTOpble
MPEABSIBISUTICH AKUBOTHOMY uepe3 perieTky nosa (1 ¢, 0.6 MA) ¢ 30-ceKyHIHBIM MEKCTUMYJIbHBIM
uHTepBasnioM. Ha 3aBepiaromieM 3tane oOyueHus ’)KUBOTHOMY JaBajld UCCIIE0BATENIbCKUIN IEPHO B
30 cexyHa s OIEHKU U (POPMUPOBAHUST M3MEHEHHOTO €ro moBeneHus. ONBITHBIM KHBOTHBIM
BHYTpUOpIOIMHHO BBOIWIN Hecnenuduueckuit uaruourop NO-cuntazsl L-NAME (0.03 r/kr),
TOTJa KaK KOHTPOJIbHbIE IPYMIbI MOTyYaJId UHBEKIUIO (GU3M0JIOTHYECKOT0o pacTBopa. Bee paboTsl
MIPOBOJIMIIUCH C COOTIOIEHUEM OCHOBHBIX OMOITHUYECKUX MPaBUIIL.

[Tpu TectupoBanuu uepe3 24 yaca (T1), )KUBOTHBIM NPEABSIBISIIA KOHTEKCT, B KOTOPOM €0
o0yyanu Ha OPOTsDKEHMM 3 MUHYT. JKMBOTHBIE BCeX TIPYII JIEMOHCTPUPOBAIM JOCTOBEPHOE
YBEJIMUEHUE 3aMUPaHUs IPU MPEAbSIBICHNN YCIOBHOTO KOHTEKCTA; PAa3IMYMM MEXy TpyIiaMu He
Habmoaanock. OHAKO NMPU MOBTOPHBIX TECTUpOBaHUAX (TecToBble ceccun T2, T3) € 24 yacoBbIM
untepBasiom L-NAME noctoBepHO cHMKan ypoBeHb 3amupanus B rpynne camok L-NAME (T3),
obyieryasi yracaHue YyCJIOBHO-pequIeKTOpHOW mamsATH cTpaxa. Cpeau caMioB, C BBEAEHHOU
unbekuuenn L-NAME npu oOyuenun, Habnroaanach TOJNbKO TEHACHIIMS K Oclla0lieHnIo naMsatu. B
00erX KOHTPOJBHBIX IpyNNax, Kak Cpelud CaMOK, TaK M Cpeld CaMIOB, HAOIIOAAJCs JOCTOBEPHO
BBICOKHI MPOLIEHT 3aMUpPaHUs, CBUAETEIbCTBYIOMUN O CTAOMIBHOCTH BbIpaOOTaHHOM mamsTtu. B
3aKJIt0YeHuu, BBezeHne Oiokatopa NO-cuHTa3bl pu 00y4eHHUH HE MOBIUSIO Ha (HOPMHUpPOBAHHE
MaMsITH, OJTHAKO, TIOJTYYCeHHBIC JaHHbIe mpoaeMoHcTpupoBain ydactue NO B mporecce yrameHus
JI0JTOBPEMEHHOM YCIOBHO-PE(IIEKTOPHOM MaMATH CTpaxa y KpbIC.

AKTHUBHOCTb MO3TI'A Y KPbIC B UCCJIEJOBAHUSAX OMIIATUHU
I"aBpuiios B.B.
HUnemumym ncuxonoeuu PAH, Mockea, Poccus
[IpennpuHsaTa MOMBITKA BBISICHEHHWS OpPraHU3allMM AaKTHMBHOCTHM MO3ra IpU SMIIATHU.

HccnenoBanuss MPOBOTWIMCH C  COONMIOJEHHMEM  OCHOBHBIX  OMOXTHYECKHMX TMpaBwi. B
HKCMEPUMEHTAJILHON KJIETKE C IByMs MeJalsiMU U OJJHOM KOPMYILKOM KPBICHI Haydyaauch HAXKUMaTh

13



Ha IeJlaji: CHavYaJia Ha OJMKHIO K KOPMYIIKE, 3aTeM — Ha JaJIbHIOW. TakuMm 00pa3oM, 00y4eHHOE
KMBOTHOE MOIJIO HCIIONB30BaTh 00a crocoba moObBanus munim. Kak w mpenmonmaranu, KpbICHI
npeanoyuTany 6omnee ObICTPBII BapHaHT, a MUMEHHO, UCIIOIB30BAIM OJIMKHIOK Meaib. 3aTeM KPbICH
ObUIM TIONIEJIEHBI Ha JBE TPYMIBI: OJHU U3 HUX MPOAOIDKAIM TOOBIBaTh ceOe MUILy, Ha)KMMasi Ha
nefany, a Ipyrue, IOMEIIeHHbIE B raMaK B CIEIHAIbHOM OTCEKE KJIETKH, OTy4Yall AIEKTPOKOKHOE
pasipakeHHe Jial, €CJIM KOHCTIEeUU(HUK Ui TOIyYeHHs] MOPLUHM MHIMM HAKAMaI Ha OJIMIKHIOKO
neaanb. Mbl IPenoIokKIIN, YTO KPBICHI, €CIIM OHU JEHCTBUTEIHLHO COMEPEKUBAIOT KOHCIIEITU(PUKY,
MIEPECTPOSIT CBOE MOBEACHHE M OylyT HaKMMaTh Ha JABHIOIO IeJallb, HAXKATHs HAa KOTOPYIO He
CONMPOBOXKJAIOTCA  pa3psAoM  ToKa  JUIsl  KOHCHEHU(UKA-<«OKEPTBBI»,  WIH  MPEKpaTsT
MUIIEA00BIBaTEIbHOE TTOBEICHHE.

CyMMapHyI0 3JIEKTPUYECKYI0 aKTUBHOCTh MO3Ta Y KPbIC NPU peanu3alii UMU OMUCAHHOTO
BBIIIIE MTOBEJCHHS PETUCTPUPOBAIIN IEKTPOAAMH, PACIIONOKEHHBIMU MUAYPAIbHO HAJ MOTOPHOM,
3pUTENBHON U 33JHEH pPeTPOCIICHHAIBHON 00JacTIMU KOpbl MO3ra. B ycpeaHEeHHBIX OT MOMEHTOB
HAKaTHs HA TEJad W OT OIyCKaHMS TOJIOBHI B KOPMYIIKY TOTEHIMATaX MO3ra IUIAHWPOBAIN
COIMOCTaBUTh aMIUTUTY/AbI U JATEHIIUU TUKOB KOMIIOHEHTOB CBSI3aHHBIX C MIOBEJCHHEM MOTEHIIHAIOB
(CIIIT) mpm peann3anuy OMHOTO U TOTO e OBEACHHUS Y K&KIOH KPBICHI B KOHTPOJIE M IIPU SMITATHH,
a TaKXe y KPbIC-«IMIMATOBY» U «PABHOYIIHBIX).

B uccnenoBanun yaactsoBasin 9 B3pocibix camiioB Long Evans. CHauasna KakIbIii UX HUX J0
MOJTy4eHus: COOCTBEHHOTO OIbITa OBITh JKEPTBOW B T€UEHHE 5 exeqHEBHBIX 30-MUHYTHBIX CECCHA
n00BIBaN ceOe MUY B MPUCYTCTBUU MSTKO (PMKCHPOBAHHBIX B FaMake HE3HAKOMBIX caMOK. Hu oxnx
W3 CaMmIlOB HM B OJHOM M3 cecCHil He CMEHWJ ONWKHIOI Mefallb Ha JalbHIOI, HE YMEHBIIHII
KOJIMYECTBO HAKaTWW Ha ONMKHIOIO TEAallb M HE OTKa3aics OT NOBEACHHWs. B moBemeHuu co
3HAKOMBIMU KOHCTIEUU(UKaMH, IPU ITOM HE3aBUCMO OT TOTO, ObLIA JIM YK€ KpbICa B IMOJIOKEHUU
KEPTBBl WJIM HET, TAaKke HHU OJHA W3 HUX He MposBwia smmaruio. Hu B omHoit 3 63
SKCMEPUMEHTATBHBIX CECCHM KpBICHl albTpyu3Ma (SMIIATHH) HE MpOsBIIA. B cBA3M ¢ 3THM,
3anjgaHupoBaHHble conocraBieHuss mnapamerpsl CIIII B monHON Mepe NpoBeCcTH HE YIaloCh.
[Tomyuensl mpeaBapuTeIbHbIC PE3YABTATHI MO conocTabneHuto napameTpoB CIIIT y «paBHOAYIITHBIX »
KPBIC B OTHOM U TOM € MTOBEJCHUU C AIEKTPOCTUMYIISIIEH KEPTBHI H B KOHTPOJIE.

CxoncTBO KOH(UTYpaIK MEJIEHHBIX MOTEHIIMATIOB MO3Ta BO BCEX OTBEACHHSX, a TAKXKE B
COCTOSIHUH, KOTJ]a TECTUpYEMasi KpbIca PealTi3yeT CXOTHOE TIOBEICHNE B OTCYTCTBHE KOHCTICITU(UKA
WM pa3apaxasi dJeKTPUUECKUM TOKOM JIallbl KOHCTIEIU(UKA, TTO3BOJSET MPEANONI0KHUTh CXOACTBO
00IIEeMO3TOBOM OpTaHU3allH TOBEJICHHUS B CPAaBHUBAEMBIX YCIOBHAX. BMecTe ¢ TeM HMEIOTCS
JIOCTOBEPHBIE DPA3JIMYUsl HA Pa3HbIX dTamax MOBEJACHHS B Pa3HBIX OOJIACTSAX KOpPHI MO3ra Mpu
peanu3ai HHCTPYMEHTAIFHOTO MUIIET00BIBATEIIEHOTO MTOBEICHUS TP JJICKTPOIIOKE JKEPTBHI U
0e3 TakoBOTrO, YTO O3HAYaeT, YTO HEHpOHalbHAs OpraHMU3alMs TOBEACHUS U aKTyalu3alus
AJIEMEHTOB OITBITA B CPABHUBAEMBIX CHTYAILIUsAX pa3Hasl.

HccnenoBanue BBITIOIHEHO B pamkax roc3amganus Ne(138-2023-0002
OCOBEHHOCTH TOPMO3HOTI'O JEVCTBUS TPOJJOMEHA BDNF HA
CUHAINITHYECKYIO NIEPEJAYY B MOTOPHBIX CHUHAIICAX MbIIIN
laiinyxoB A.E., MomnmuanoBa A.1.
Mocrkoeckuii eocyoapcmeennwiii ynusepcumem, Mockea, Poccus
Heiiporpoduueckuit ¢dakrop moszra (BDNF) wu3BecTeH kak perynsrop HeiporeHesa u
MOJYJIATOP CHUHANTHUYECKOW TMepenayd B LEHTPalbHBIX U mepudepuueckux cunHarncax. BDNF

CUHTE3WpYETCS B BHUJAC TMpeamecTBeHHUKa mnpoHeporpoduna (mpoBDNF), koropsiii 3atem
MOJIBEpPraeTcs MPOTCOTUTHISCKOMY pacIleIUIeHHuto ¢ oOpa3oBanueM 3penoro BDNF u nponomena,
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kotopeii ob6mamaer B IIHC coOOCTBEHHBIM CHHANTUYECKUM JEHCTBUEM, HO €ro PEryJsiTOpHas
aKTUBHOCTH Ha HEPBHO-MBILICYHYIO IIepeayy COBCEM HE M3ydeHa.

[IpoBoauIM ~ MHKpPORJIEKTPOJIHYIO  PETUCTPALMIO  OJHOKBAHTOBBIX  CIHOHTAHHBIX
(MUHUATIOPHBIX) ¥  MHOTOKBAHTOBBIX  (BBI3BAHHBIX CTUMYJISIIIUEH  MOTOPHBIX  aKCOHOB)
MMOCTCUHANTHYECKUX MOoTeHIManoB KoHieBor rmiaactuaku (MIIKIT u ITIKII, cooTBeTcTBEeHHO) B
3peNbIX MOTOPHBIX CHHAICaX Ara(parmMbl MBIIITH ¢ COOFOICHHEM OCHOBHBIX OMOATHYECKUX MTPABUIL.

ITponomen BDNF (1 HM) BeicTymaeT B kadecTBe ()YHKIIMOHAIBHOT'O aHTarOHUCTA 3PEJIOro
BDNF u oxa3piBaeT KOMIUIEKCHOE HHIHOUPYIOIIEe ISHCTBIE HAa KBAHTOBBINM BHIOPOC alleTHIIXOIHHA
(AX) — BBI3BIBaCT CHIWKeHUE amMruUTyAbl 1 9acToThl MIIKII, a Takke aMIIUTynbl U KBaHTOBOTO
cocraga [IKII o Bcemy xony purmuueckoro 3anna (50 I'n, 1 ¢).

AHanu3 MexaHu3Ma TOPMO3HOTO JEWCTBUSI IMPOJOMEHA I[OKaszal, 4YTo Takodh sddekr
nponoMena BDNF na cunantuueckyto nepegady peaau3yercs 3a C4eT aKTUBALUU UM PELIEITOPHOTO
komiutekca P75/copruann (Ho He TrkB). DT0 mpHBOAMT K 3allyCKy CHTHAJIBHOIO IYTH C YY4aCTHEM
Rho-kunaser (ROCK). ®uHaIbHBIMH MHUIICHSAMH TAKOTO CUTHAJIHHTA OKA3aJIMCh KaJHEBBIC KaHAIIbI
GIRK u SK. Crumynupoanue GIRK, mnomumo Bo3pactanusi ypoBHA MEMOpPaHHOTO
dbocpounosuron-ouchochara (PIP2), TtpebyeT yuacTHsi CHHANTHYCCKHUX METaOOTPOITHBIX
penentopoB, obecneunBatonx aedcteue Ha GIRK Py-cyopenunun Gi-6enkoB. Takumu
KaHIugaTaMu Ha poib koaktuBaropa GIRK B MOTOpHBIX cHHamcax MBIIIM BBICTYHAIOT
MyCKapHHOBBIE XonuHopenentopsl M2, mypunopeuentops! P2Y 13 u aneH0o3MHOBBIE pelenToOphl A1.

Oxkazasioch, 4t0 M2-penienTopbl MOXKHO BKJIIOYHATH B YHUCJIO HETATHBHBIX PETYIATOPOB
MIPECUHANTUYECKUX KalbIMEeBBIX KaHamoB L-Tuma, HO 95TM MeTaOOTPOIHBIE PELENTOPHI
¢bynkunonansHO He cBsizanbl ¢ aktuBanueil GIRK. Topmo3Hoe BiusiHUE HA BRI3BAHHBINA BRIOpOC AX
nypuHopenentopoB (A1 u P2Y13) tpebyer (yHKUMOHMpPOBAHUS MMaHHEKCOHOB, OOpPa30BaHHBIX
MaHHEKCUHOM 1, Kak JOMOJHUTEIBHOTO K BE3HWKYJISPHOMY HCTOYHMKA cuHanTudeckod AT,
o0ecreunBarIIero HEOoOXOJUMBIH YPOBEHb JHJIOT€HHOM aKTUBAllUM MypHUHAMH aHcamOms
MIPECHHANITHICCKUX ITYPUHOPEIICTITOPOB.

B MOTOpHBIX cHMHarcax MbIIIel, HOKAyTHBIX 0 TeHYy MaHHEeKCHHA l, UMEIOINX HOpMalbHbIe
XapaKTePUCTHKU KBAHTOBOW cekpennu AX, HO OTCYTCTBHE NYPHHEPTHYCCKHX PETYIATOPHBIX
BIUsSHUN Ha Hee, nmponomen BDNF yrpaunBan cBoe Topmo3Hoe neiicTBue. dapmakoIoruyeckoe
OJIOKMpPOBaHNE MTAHHEKCOHOB MPOOSHENUIOM HE MPUBOAMIO K M3MEHEHHUSM KBAHTOBOW CEKPELUH
AX B MOTOpHBIX CHHAIICaX MBIIIEH TUKOTO THIA, HO M B 3TOM ciiydae npoaomeH BDNF nepecran
TOPMO3UTh KBAHTOBYIO cekpernio AX. DTU IaHHBIC TOBOPAT O ToM, 4to Jisi BopiedeHuss GIRK B
PETYIALMI0O KBAaHTOBOM cekper AX B MOTOPHBIX CHHArcax moj jaedctBueMm mnpogomena BDNF
HEoOX0IMMO aJIeKBaTHOE (DYHKIIMOHUPOBAHWE KOMIIOHCHTOB ITYPUHEPTHICCKOW MOIYTUPYIOMICH
CUCTEMBI.

C wuCnonb30BaHUSI CENEKTHBHBIX OJIOKATOPOB Aj-penentopoB aneHo3wHa u P2Y13-
penentopoB AT® u ee nepuBaroB (DPCPX u MRS2211) BeisiBuiny, uto uto st BoBneueHus GIRK
B TOPMOXEHHE KBAHTOBOU cekpellnd AX B MOTOPHBIX CHHAICax MoJ BiusHUEM mpogomeHna BDNF
He00X0/1MMa aKTUBHOCTb TOJIBKO Ar-perentopos, HO He P2Y13.

HccnenoBanue BbINOIHEHO Npu puHaHCOBOM noaepxke PH® B pamkax HayduHOro mpoekTa
22-25-00111.
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MEMBPAHHBIE XAPAKTEPUCTUKHA UJIEHTU®UIITAPOBAHHBIX HEMPOHOB
BUHOTPATHOM YJIUTKHU ITPU BLIPABOTKE YCJIOBHOI'O ObCTAHOBOYHOI'O
PE®JEKCA U PEKOHCOJIMJALIUU DTOU ITAMATH

FaﬁHyTz[I/IHOBl X.J1., Boromeua*? T.X., MypaHOBa1 JLH., AHI[pI/IaHOBl B.B., I[epﬂ6HHa1 nBb.,
Bunapckas® A.X., [lluxa6' A.B.

Kaszanckuit @edepanvuviii Yuusepcumem, Kazans, Poccus
L Kaszanckuii (TTpusonsicekuii) pedepanvhuiil ynusepcumem, Mucmumym ¢ynoamenmansnol
Mmeduyunwl u 6uonozuu, Kasanw, Poccus; ® — I[losonicckas akademus pusudeckoii Kyibnypol,
cnopma u mypusma, Kazanw, Poccus; > — Hucmumym vicuieli HepeHoll OesmenbHOCmU U
netipoghusuonocuu PAH, Mocxea, Poccus

MHOXX€ECTBO O3KCIEpUMEHTAIIbHBIX JAHHBIX IIOKAa3bIBa€T, 4YTO KJIETOYHBIE IPOLIECCHI,
CBSI3aHHBbIE C OOyuYeHHEM, CONpPSDKEHbl C JIUTEIbHBIMH MOIUGHUKAIMIMU 3(P(HEKTUBHOCTH
CHHAITUYECKOW Mepesiadyd U U3MCHEHHSIMHU SHJIOTCHHBIX CBOMCTB HEWpOHa M ero memOpanbl [1].
Hmeercss 1OCTaTOUHOE KOJIMYECTBO HCCIEIOBAHMM KIETOYHBIX MEXaHU3MOB OOYyYEHHSs, KOTOpBIE
IIOKa3bIBAIOT CBSI3b IOBEIEHYECKUX pE3yJbTaTOB OOyueHHUs ¢ BO30YIMMOCTbIO HEHpOHAa U €ro
ANMEKTPUIECKUMHU Xapaktepuctukamu [2,3]. OqHON U3 pacmpoCcTpaHEHHBIX TEOPHUi (HOPMHUPOBAHUS
MaMSATH 3aKJII0YaeTCs B TOM, UTO SHIpaMMa (pOpMUpPYETCsl IPYNIIONH HEHPOHOB, KOTOPbIE aKTUBHBI BO
BpeMs OOydeHHus, a 3aTeM IpeTepreBaroT OUOXUMHYECKHME M (PU3MUECKHEe HM3MEHEHUsS s
COXpaHeHUs MH(OpMaLUK B CTAOMIBHOM COCTOSIHUHU, U KOTOPBIE MO3KE aKTUBUPYIOTCS BO BpEMs
BbI30Ba (BCIIOMMHAHUsS) HaMsATHU. Psn uccienoBaHuit ¢ NPUMEHEHHEM COBPEMEHHBIX METO/0B
[IOKa3ajy, YTO B HACTOSIIEE BpPEMS MMEIOTCS [0Ka3aTelbCTBAa HAJIM4YUs KJIETOK SHIPAMMBI,
aKTUBHOCTbh KOTOPBIX KOPPEJIUPYET C FIHIPaMMaMH MaMATH.

Panee Hamu OblTM mMOKa3aHbl MeMOpaHHBIE KOpPpENSTHl (M3MEHEHHE MEMOpaHHOro u
MIOPOTOBOT0 MOTEHIMAJIOB TPEMOTOPHBIX HHTEPHEUPOHOB) JJsl YCIOBHBIX OOOPOHHUTEIBHBIX
pedekcoB TOCTYKMBaHUS [0 PaKOBMHE W aBEp3WM K NHINE, a Takke Npu (HOpMUPOBAHUU
nonroBpeMeHHoN ceHcutuzauuu [1,2]. IToaToMy BO3HHMK BOIPOC — BO3MOXKHBI JIH TOJOOHBIC
M3MEHEHHUs TpU BBIpAOOTKE IPYrHMX BUAOB YCIOBHBIX pediiekcoB. M3BECTHO, YTO BUHOTpaJHas
yIUTKa crnocoOHa BbIpabaThIBaTh OOOPOHHUTENBbHBIN YCIOBHBIM peduiekc, 00yCIIOBIEHHBIN
OKpY>Karollel cpeioi, T.€. 3aBUCUMBINA 0T 00CTaHOBKH. BbII0 OKa3aHO, 4TO Yy BUHOTPAJHON YIUTKU
npu OOyuyeHHM ONMCAaHHOMY BBIIIE€ YCIOBHOMY OOOpPOHUTENBHOMY peduiekcy Ha 0O0CTaHOBKY
BO3MOXXHA PEKOHCOJMAALUs JOJITOBPEMEHHON KOHTEKCTYalbHOW MaMATH C TNPEAbSBICHUEM
HAIMOMUHAHHMS M TIOCIeayIoIIel 010kanoi 6enkoBoro cunrtesa [4]. [ToaToMy 1enbio JaHHOH paboThI
SIBUJIOCH UCCIJIEJOBAaHHE U3MEHEHHUH AJIEKTPUUECKUX XapaKTEPUCTHK MPEMOTOPHBIX UHTEPHEHPOHOB
BuHorpajHoi ynutku LPa3 n RPa3, a takxke cepoToHMHCOIepKAIUX MOAYIATOPHBIX HeiipoHoB Pd2
n Pd4 mnemanbHOrO TaHTAUS TpHU BBIPAOOTKE YCIOBHOTO OOCTAaHOBOYHOTO pediekca u
PEKOHCOUIALMY TTaMATH Ha IaHHBIN peduiekc.

[TokxazaHo, 4TO BEIpabOTKa YCIOBHOI'O OOOPOHUTEIHLHOTO peduiekca Ha OOCTAHOBKY Y YIUTKU
COITPOBOKAAETCS JEMOISIPU3AMOHHBIM CIBUTOM MEMOPaHHOTO MOTEHIMAala U CHUKEHHUEM 10pora
reHepaluy MOTEHLUAJIOB JeNUCTBUS NpPeMOTOpHBbIX uHTepHelpoHoB LPa3 u RPa3. He Omuio
OOHApYKEHO JalbHEHIINX TOCTOBEPHBIX HM3MEHEHUH MEeMOpaHHOro IMOTEHIMalla MPEMOTOPHBIX
MHTEPHEUPOHOB YIUTOK MOCIE HANOMHUHAHUS (MHUIMAIMM PEKOHCOIUAALNU) C MOCIeAyrolei
MHBEKIMEH Kak O6J0KaTopa OEITKOBOIO CHHTE3a aHM30MUIIMHA, TaK M (PU3MOJIOTHUECKOTO PacTBOPA.
[Topor renepanuu MOTEHIMAIOB JACUCTBUSA y ITUX HEHPOHOB CHMKAETCs IOcie OOydeHus u
COXpaHseTcs Jajiee HEUW3MEHHBIM II0CiIe HaloOMUHAaHUS (MHUIMAIMKA PEKOHCOJIMIAIMU) C
MOCJIeNyIoeld WHBEKIIMEH KaK aHW30MHUIIMHA, TaK M (U3HOJOTUYECKOTo pacTBopa. He HaiimeHo
JOCTOBEPHBIX H3MEHEHHH MeMOpaHHOTO M IOPOTOBOrO IMOTEHIIHMATIOB CEPOTOHHWHCOEPIKALINX
HeWpoHOB TnefanbHOro ranriaus Pd4 u Pd2 kak mocie oO0y4yeHus, Tak U 1Ociie HATOMUHAHUS, KaK C
MOCIIeAYIONIEH NHBEKIUEH OoKkaTopa OETKOBOTO CHHTE3a AHM30MHUIIMHA, TaK U (PHU3UOIOTUIECKOTO
pacTBopa.
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Pa6ora momumepkxana IIporpammoil  CTpaTernyeckoro axKageMHUYECKOro JIMJAEPCTBA
Kazanckoro denepansaoro yuusepcurera (IIPUOPUTET-2030).
Cnucok nureparypsbl:
1. XJI. TatinyraunoB u ap. Ycnexu ¢pusnonornueckux Hayk. 42 (1) (2011) 33-52.
2. Kh.L. Gainutdinov et al. Neurosci. Behav. Physiol. 30 (1) (2000) 81-88.
3. R. Mozzachiodi et al. Nature Neurosci. 11 (2008) 1146-1148.
4. P.M. Balaban et al. Sci. Rep. 6 (2016) 36933.

MOIYJIANUA HEPBHO-MBIIIEYHOM MEPEJAYU ATOHUCTOM
B-AAPEHOPEIEIITOPOB

T'agyposa U.P.12, Iennesnukuit A.H.2, ITerpos A.M.1?

YKazancruii 2ocyoapcmeenHblli meouyuHckull ynusepcumem, Kazams, Poccus
2Kazanckuii uncmumym 6uoxumuu u 6uoguszuxu KazHI] PAH, Kazans, Poccus

AxTuBanus P2-agpeHOpeLenTOPOB CKEJIETHBIX MBI YCHIIMBAET aHA0OJINYECKUE MPOLIECCHI
B HUX, KOMIIEHCUPYS Tpoduueckue Hapyiienus. CrieaoBarenbHo, B2-aapeHoperenTopbl MOTYT OBITh
cnenn(UYecKoil MHIICHBIO JUIsl JIeHCTBHA  (papMaKOoIOTMYeCKHX MpenapaToB IpH JICUCHUH
MbIledHoH arpodunu. OOHOM M3 OCHOBHBIX MHPUYHH PA3BUTHS MBIIICYHON aTpoduu SBISETCS
HapylIeHHe HEPBHO-MBIIICYHOW Mepenadd. TeM He MeHee, BIUSHHE [32-aIpeHOPEIENTOPOB Ha
He#lpornepenady octaércss HeusydeHHbIM. K TOMy jke IpHu NaTOJOTUM MBIIMIEYHOW CHCTEMBbI
MPOUCXOIUT YCHUJIICHHOE OCBOOOXKICHHE COUHTOMHUENINHA3, W3MEHSIOUIMX JUIHUIHBIA COCTaB
MeMOpaH, 4T0 MOXKeT UMeTh 3G (HeKThl Ha PYHKIIMOHUPOBAHUE [2-aAPEHOPEIIEITOPOB.

B nmanHolt paboTe MBI UCCIENOBalM  pOJib  [2-aApEHOPELENTOPOB B  PETYISIHUU
3¢ GEKTUBHOCTH CHHANTHYECKON mepenadn. PiyopeclieHTHbIE 3K30-3H01UTO3HbIe FM-Kkpacutenu
U 3IEeKTPO(PU3NOIOTHUECKUA MUKPOAJIEKTPOJIHBIM METOA ObUIM MCMOJIb30BaHBl JUISl BBISIBICHUS
3 dexToB P2-apeHOMHMETHKA Ha Helporepenady, B YaCTHOCTH, Ha INPOLECCHl OCBOOOXKIACHUS
HelpoMeanaTopa U peUUKINPOBAHUS CHHAITHYECKUX BE3UKYIL.

DKCTHepUMEHTHI OBLITU BBIMOJIHEHB Ha JIA0OPATOPHBIX JTMHEWHBIX MBIIIAX, MPOTOKOI ObLI
0/100peH KoMuTeTOM Mo Ono3THKe KazaHCKOro MeIMIIMHCKOIO YHHUBEPCUTETa U COOTBETCTBYET
tpeboBanusam Jupextussl EC 2010/63/EU.

AxtuBanus Pz-agpenopeneropoB ¢enoreposom (I — 10 mMxM) npu BBICOKOYACTOTHOM
crumyssuu (20 ') ycunmBama 5K30IMTO3 CHHANTHYECKHX BE3UKYN JBUTATENBHBIX HEPBHBIX
okoHuaHuil. Kpome Toro, 3amemisiioch pa3BUTHE JAETIPECCUM CEKpELUH HelpoMeauaTopa B XoJe
BBICOKOYACTOTHOM akTHUBHOCTH. Clie0BaTeNbHO, aKTHUBAlMs [2-apeHOPELENTOPOB MOTEHIUPYET
MOOWJTM3allMI0 CHHANTHYECKMX BE3UKYJI M MX ydacTHE B HeHporepenade NpU PUTMHUECKON
aKTUBHOCTH.

B2-AnpeHopenenTopsl  JIOKaNU3YIOTCS B JMIOHUIOHBIX  padrax,  oOorameHHbIX
C(MHIOMUEIMHOM U XOJecTepuHOM. Pa3pyiieHne MeMOpaHHOTO C(HUHTOMHETHHA TOJ| BIUSHUEM
SHAOTEHHbIX C(UHrOMHENTMHA3 BCTPEYACTCS] MpPU MHOTUX 3a00JeBaHUAX, B TOM 4YHCIE
BOCHAJMTEIbHBIX,  METa0OJIIMYEeCKUX,  HelpojaereHepaTHUBHBIX.  [IpUMeHEeHHEe  HK30TeHHOU
chUHrOMUENNHA3bl TMPUBOAWIO K HWHBepcHUU d(Pdekra akTuBauu [2-aaIpeHOPEEnTOPOB:
HaOJI0AaJI0Ch YMEHbIIIEHUE SK30IIMTO3a BE3UKYJ, OKpamleHHbIX FM-kpacurtensmu, u ycuienue
JIETIPECCUM CEKPELMH HEUpOMeInaTopa Ipu CTUMYJISIIANA JBUTATEIbHOTO HEpBa ¢ yactoTou 20 I'm.
CrnenoBarenbHO, [2-apeHOpELenTopbl HAUMHAIOT MOJABJATh HEHporepeaady IMocie YaCTUYHOTO
ruponu3a cGUHIOMHUEINHA [1a3MaTHYECKUX MEMOpaH.

DddexTri B2-aapeHoperenTopoB MOTYT OBITH ONOCPEOBaHKI Kak uepe3 Gs-, Tak u Gi-0enkw,
o0Jaaronux CTUMYJIUPYIOIIMM U UHTHOMPYIONTUM JEHCTBUEM COOTBETCTBeHHO. Mcmonb3ys PTX
(KOKJTIOIIHOTO TOKCHHA), Osokupytomero Gi-0elok, Mbl TOKa3aldd, YTO IIOCJIe THIAPOIU3a
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c(hUHTrOMUETMHA TPOUCXOAUT MEPEKITI0UEHIE pabO0THI B2-aJpEHOPEIENTOPA CO CTUMYIUPYIOIIETO Ha
uHTHOHNpyronwmii G-6emok.

B2-apeHOMHMETHKH  YBEIMYMBAIOT  HAJCKHOCTh  HEPBHO-MBIIICYHOW  IEpeayd,
CJIEIOBATENIbHO, OHU MOTYT IMPEMSITCTBOBATh Pa3BUTHIO MOTOpHOU nuchyHkimu. B To ke Bpems,
THIpONA3 CPUHrOMHUENIMHA MeMOpaH MpPHBOAMT K HM3MEHEHUIO (YHKIMOHHpOBaHUSA [2-
aJIPEHOPENENTOPOB, YTO MPHUBOJUT K YXYALICHUIO TEpefadyd CHUTHAIa B HEPBHO-MBIIICYHBIX
KOHTaKTax M MOXET CHOCOOCTBOBAaTh MPOTPECCUPOBAHHUIO MbIIIEYHOH aTtpoduu. [lanHoe
HCCJICIOBAHKE MMOJHIUMAET BOTIPOC 00 MCIIOIH30BAHUHY [32-aTOHKCTOB B YCIOBHSIX, COMIPOBOKIAEMBIX
M3MEHEHHUSIMA MEMOPaHHBIX CBOMCTB MBIIII] COBMECTHO C HHTHOUTOpaMu cuHroMuennHa3. Padbora
noanepkana rpantoM PH® No21-14-00044.

W3MEHEHMUS 3JIEKTPOOHUE®AJIOTI'PAOUYECKHUX IMOKA3ATEJIEN ITPU
CEHCOMOTOPHOMU AEATEJIBHOCTHU B COPEBHOBATEJIBHOM KOHTEKCTE

I'un36ypr-1luk F0.AL, Mypra3una E.IT!., Epmakosa O.11., Mecbkosa E.C?., Bepxuna A.T'L.,
3otoBa O.M?.

' @I'BHY «HUU Hopmanvhou gusuonoeuu um. I1.K. Anoxuna», Mockea, Poccus
2_ @I'FOY BO MT'MCY um. A.M. Esdoxumosa Munzopaea Poccuu, Mockea, Poccus
ginzburg.shik@gmail.com

AKTyanbHBIM SIBJISIETCSL HM3y4YeHHE HEHpO(U3MOIOTHMYECKUX MEXaHU3MOB COLMAIbHBIX
B3aUMO/JICICTBHI, IPU KOTOPBIX JIOAU JI0JKHBI IOHUMAaTh HAMEPEHUS U JEUCTBUSI APYTUX, & TAKKE
KOOPJAMHUPOBATh NOBEACHUE NIl JOCTUKEHMS BBICOKOM pe3yabTaTUBHOCTH. COTPYJHUYECTBO U
KOHKYPEHLIU ABJISIOTCA OJTHUMHU U3 OCHOBHBIX CIIOCOOOB COLIMANIbHBIX B3aUMOAEHCTBUMA.

[lenb uccnenoBaHus — CPAaBHUTENbHBIN aHAIN3 U3MEHEHUMN CHEKTPAJIBbHBIX XapaKTEPUCTHK
D3I ucHbITyeMbIX B IIPOLIECCE MHAUBHUIYaIbHON U COPEBHOBATENILHOM 1€ATEILHOCTH B AUAAX.

O6cnenoano 104 ucneiTyeMbix (52 mapbl), 3HAKOMBIX JAPYT € APYrOM 37J0POBBIX MYXKUHH,
npasiie, 18 — 23 ner. UcnbiTyemble naBamu 100pOBOJIbHOE MH(POPMUPOBAHHOE COTJIACHE Ha
y4yacTue B 00cneIoBaHusIX, 0100peHHbIX JTuueckuM komutetoM MI'MCY um. AWM. EBnokumosa.

Peructpanus D3I ucHbITYeMbIX OCYIIECTBISUIACH C MCIOIb3oBaHHeM «Bio Pack Systems»
(US) mo 8 xanamam c¢ kaxpaoro, mo cxeme «10-20» c 3aTBUIOYHBIX, LIEHTPANbHBIX, JIOOHBIX WU
BUCOYHBIX OTBeZeHu. CnekTpanbHble MOIIHOCTH (CM) BBISBISUINCH Ha OCHOBE OBICTPOTO
npeobpazoBanus Dypre, B OCHOBHBIX Juana3onax yactot: 0 (4 — 8 I'm), a (8 — 13 I'y), 1 (13 — 20
I'n), B2 (20— 30 ') my (30 — 45 I'o).

B kauecTBe MOJeNM CEHCOMOTOPHOM AEATENbHOCTH HUCHOIB30BAICSH TPEHUHT «CTOIOMKM»
komruiekca «bOC-Kunesuc» (OOO «Heiwporex», Taranpor, P®D) ¢ Ouomornueckoir oOpaTHOM
cBa3pt0o oT OMI' curHanoB welmn crubaTteneil kuctu Beaymedl pykud. Beicota cronbuka
JUHAMHYECKHU U3MEHSIIACh B 3aBUCUMOCTH OT aMILTUTY/bI peructpupyemoro OMI' curnana, a uBer
3aBHCEJ OT JOCTUIAEMOI0 AMAINA30HA: 3€JEHBIA — pe3ynbTaT «OTINYHO» NIPHU YAEPKAHUU BBICOTHI B
[IEHTPAITHFHOM II€JIEBOM JHATA30HE; KEITHIA — Pe3yabTaT «XOpOIIO» MPU BBHICOTE CTOJIOHMKA BHIIIE
wim Huke Ha 10 — 30%; kpacHblil — pe3ynbTaT «I1710X0» NpH OTKIOHEHUH BBICOTHI CTOJIOMKA Ooee
yem Ha 30% ot meneBoro ypoBHs. [IpoBoaunuck 3 ceaHca WHAWBHIYAIBHOTO OOy4YeHHs (IO JIBE
MUHYTHI), IPU KOTOPBIX MEXKIY y4aCTHUKAMHU paclioyiarajach neperopojka. Jlamee neperopoaku
yOupanuch, U UCTIBITYEMbIE BBIIIOJIHAIN 3aJJaHHEe B COPEBHOBATEIHLHOM KOHTEKCTE B TEUEHHUE TPEX
MUHYT Ha OJHOM MOHUTOPE KOMIIBIOTEPA.

OO6HapyX€eHO0, YTO MPH COPEBHOBAHWU OTHOCHUTENILHO 3-TO MHAMBHUAYAJILHOTO BBIOJIHEHUS
BOC-OMI tpenunra CM 0-putma Oblila JOCTOBEPHO HHMKE B BUCOUHBIX 30HAX 00OMX MOIYIIAPHIA,
B MpaBoii (PpOHTATBHON U JIEBOH 3aThUI0YHOM o0nacTsax. CM a-aktuBHocTH DI Takxke Oblia HUXKE
B OOJIBILIOM YHUCIIE OTBEICHUMN, KpoMe 00eux (pOHTAIBHBIX 30H M NMPaBO IeHTpalbHON o0nacTu. B
HU3KOYACTOTHOM [1-muamnazone DI HaOmroganach aHAJIOTMYHAs KapTHHA JOCTOBEPHO MEHBIITHX
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3HaueHnit CM B 00erX 3aThUIOYHBIX U BUCOYHBIX, a TAKKE B MPABBIX IICHTPATLHON U (PPOHTATHHOM
obmactsax kopbl. CM B BBICOKOYAaCTOTHOM [32- U Y-AHana3oHax ObLTH, HA000POT, JOCTOBEPHO BHIIIE B
COpPEBHOBATEIILHOM KOHTEKCTE OTHOCUTENIbHO MHAMBUAYAIbHON NEATENBHOCTH: AJiA 2 — B JEBOU
BI/ICO‘IHOI>'I, a JUId Y-puTMa — CAMMCTPUYHO B o0eunx HCHTPAJIbHBIX U BUCOYHBIX O6HaCTHX KOpB&I.

Takum o0pa3oM, B pe3ylbTaTe MPOBEIECHHOTO HCCIENOBaHUS  IOKa3aHO, 4YTO
COpeBHOBaTeJIBHBIfI KOHTCKCT OKa3bIBaJl CYIICCTBCHHOC BJIMUAHUC HAa HU3MCHCHUC CIICKTPAJIbHBIX
xapakTepucTuk D3I" HCOBITYeMBbIX MPU CEHCOMOTOPHOM NEATEIbHOCTH. B OCHOBHOM CHUXKAIUCh
CIICKTPAJIBHBIC MOIIHOCTH HHU3KOYACTOTHBIX PUTMOB!: 9- U 0-aKTUBHOCTHM, 4YTO MOXCT
CBUJCTEIHCTBOBATh 00 YCHJICHHHM MPOLECCOB BHHUMAaHUS MPU COPEBHOBATEIBHOU NAEATEIHHOCTH,
HCOGXOI[I/IMBIX JIs1  OHCHKHU COGCTBGHHBIX U  YYXKHX H€I>'ICTBI/II>'I. Briasnennoe YBCIMYCHHUC
CHEKTPAJbHBIX MOIIHOCTEH B BBICOKOYACTOTHBIX IUANa3oHax [z-puTMa U Y-OCUMJUIALUNA MOXKET
OTpaxkaTh OOJBIIYI0 AKTUBAIIMIO CEHCOMOTOPHOTO PErYJISATOPHOTO KOMIIOHEHTAa PEaln3yeMOro
L[eJICHANPABICHHOT O TTOBEICHUSI.

OCOBEHHOCTH HIIEMHUYECKOI'O IIOBPEXKJIEHUA MO3I'A B MOJEJIN
®OTOTPOMBO3A Y MBIIIEX CO CTPEIITO30TOLUH-BbI3BAHHBIM
JAUABETOM.

I'ankos M.JI.}, Huxomaenko M.A .2, T'op6auena JI.P.?

L @r40y BO PHUMY um. H.U. [Tupozoéa Mun3zopasa Poccuu, Mockea, Poccus, > —
MTI'Y umenu M.B. Jlomonocosa, Mocksa, Poccus

Caxapubiii nuaber (CJI) B Hacrosimiee BpeMsi MMeEET BCEe MpPHU3HAKU 3a00JIE€BaHUS C
AMUAEMHOJIOTMYECKUM XapaKkTepoM pactipocTpanenus: B 2017 roxy B Mupe 3aperucTpupoBaso 425
MJIH OOJIBHBIX TMabeToM, 1 1o porHo3aMm K 2045 rogy 3ToT nokaszarenb yBeauuutcs Ha 48% 1o 629
miH ven. (Atnac nuadera IDF, 2017). B ctpykrype neranbHocTd y 60abHBIX CJ] OCHOBHOE MECTO
3aHuMaeT uH(apkt muokapaa (55%) u uHcyneT (29%). Ilocnenuuit OTHOCHTCA K COCYTUCTBIM
3a00J1€BaHUSAM TOJIOBHOTO MO3Ta, OT KOTOPBIX €XKEroJHO MorubarT okojgo 5 MiH. denmoBek. CJI
MO>KHO pacCMaTpHUBaTh KaK OJMH U3 OCHOBHBIX ()aKTOPOB PUCKA Pa3BUTHSI MHCYJIbTA, T.K. BBI3BaHHAs
UM TUCOYHKIUS SHAOTENHNS SBISIETCS MPUYMHONW COCYIUCTBIX 3a0osieBaHui. PemieHne mpob6iieMsl
3¢ GeKTUBHON MOMOIIM NAllMeHTaM ¢ MIIEMHYECKUM MHCYNbTOM Ha (oHe C/] BO3MOXKHO JMIIbL Ha
OCHOBE YETKOI'0 TOHMMasl BCEX MEXaHW3MOB JaHHON KOMOPOUIHOM MaTOJIOTHH.

B cBsi3u ¢ 3TuM, mesbl0 HacTosAlled paboThl OBUIO M3y4YEHHE BIMSHUSA CTPENTO30TOLMH-
BBI3BAHHOTO /1Ma0eTa Ha BBIPAXKEHHOCTDH MMOBPEKICHUI MO3rOBON TKaHU MPH (POTOMHIYLIUPOBAHHON
UIIEMUHU Y MBIILIEH.

Hccnenosanus mpoBeneHbl Ha wbimax C57BL/6J. CII y JKMBOTHBIX HHAYLIHPOBAIH
BBEJICHUEM CTpenTo3oTounHa (S5Mmr/kr, B/0, 5-tn kpatHO). OlLEHKa YpOBHS TJIIOKO3bl B KPOBU Y
YKUBOTHBIX M3 TPYIIIHI «CTPENTO30TOIMH-BhI3BaHHBIN Aradet» (CJ]) moaTBepania pa3BuTue quadera
y BCEX HMBOTHBIX JIaHHOH Tpymmbl. Bee skcnepuMeHTs! ObUIH 0100pEHBI JIOKAIBHBIM 3THYECKUM
komutetoM ®I'’AOY BO PHUMY um. H.U. TTuporoBa Munzapasa Poccuu (mpotokon 23/2021 ot
13.12.2021). ®orotpom603 (PT) ceHcOMOTOPHOM 30HBI KOpBI OonbIIKX noaymapuit (ML=2,2 mwm,
Ruszkowska-Ciastek et al., 2015) npuBoaMI K Pa3BUTHIO MIIEMHYECKOTO o4ara pasmepom 4,5+1,5
mM® y skuBoTHBIX 6e3 CJI. JlmaGerT ycyryOmsa BBI3BAHHOE HIIEMHEH MOBPEKICHHE MO3Ta,
yBeIMUMBasg pa3mep oyara B 2,1 pa3a mo cpaBHEHHIO ¢ rpynmnoil xuBoTHbIX 6e3 CJI. Ananus
Oapweproit pynkiuu ['Ob nokasan, uro @T npuBOAUT K 3HAYNMOMY TOBBIIIICHUIO TIPOHUIIAEMOCTH
I'Db B noBpeXaeHHOM NOJYIIApUU IO CPABHEHUIO C KOHTpaJIaTepanbHbIM uepe3 24 yaca nocie OT.
VY onbITHOM Tpynmbl cofepxkanne IBaHca CHHEro B cpeiHeM B 2,8 pa3 0oJiblile B UIICUIIATEPaTIbHOM
MOJIyIIapUHM IO CPaBHEHUIO C KOHTpAJaTEPAIbHBIM IOJYIIApUEM, B TO BpEMs KakK y TPYMIbI
#*uBOTHBIX Oe3 CJl maHHbIM mokaszartens coctaBmi 2,3. Habmiomaemoe HapyiieHHe OapbepHOM
¢byukun 'Ob Moxer ObITH CBS3aH C pa3BUTHE BOCHAJIEHUS B MOJYLIApUM, TN€ JIOKAJIU30BaH
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umemMuueckud  ovar. Tak, JnaHHble HWMMYHO(EPMEHTHOIO aHaidu3a TOKa3ald TIOBBIIICHUE
cogepkanusi |L-6 B TKaHAX Mo3ra B IOCTHIIEMHYECKHH NEpUOJ MU AUA0ET-3aBUCUMOE €ro
MOBBILICHUE Y MbIIIeH. AHaIM3 HEBPOJIOrHYECKOro craryca B Tecte «Pemierka» mokaszan, 4To
UIIEMUS IPUBOJIUT OOJIee YeM K 3-X KpaTHOMY BO3PAcTaHHUIO YUCIIa MOTOPHBIX OIMOOK, CAETaHHbBIX
KOHTpaJIaTepAIbHON MOBPEXKIACHHOMY MOJYIIapUI0 KOHEYHOCThI0. CodetanHoe Bo3nencTBue CJl u
WIIEMUH MOTEHIMPOBAJIO PAa3BUTHE MOTOPHOTO Ae(PUIIMTA MO CPABHEHHUIO C TPYMIION KUBOTHBIX,
MO/IBEPKEHHBIX TOJBKO BO3/AeHcTBUIO HileMuu. KonnuecTBo MOTOpHBIX omubok B rpymmne ¢ OT,
ocnoxxHeHHbIM CJ1, 6bu10 B 1,4 paza Bbliie, ueM B rpymie Tosbko ¢ OT.

Takum oOpa3oM, nuabeT MOTEHUUPYET MOBPEkKIACHHE TKaHU MO3Ta, BHI3BAHHOE WIIIEMHEH,
yCUJIMBAs IPOBOCHAINTENIBbHBIA KOMIIOHEHT ()OTOMHAYIIIPOBAHHOTO TpoMO03a, 4TO U 00eCIIeunBaeT
yBEJIMYCHHE 00beMa ouara MopaXeHus U HapymiaeT mpoHumaeMocts ['Ob y Mbriei.

Pabora BrinosHeHa npu GpuHaHCOBOM noaaepxke rpanta PH® 22-25-00848.

N3YUYEHHUE CIENU®UYECKON BHOJOT'MYECKOMU AKTUBHOCTH HOBBIX
NHI'MBUTOPOB TUPO3UHOBBIX ®OCPATA3 PTP1B U TCPTP B YCJIOBHUSX IN
VITRO M IN VIVO

Jepkau K.B.,! 3axaposa 11.0.,’ CopokoyMoB B.H.,? BaxTiokoB A.A.,! Ky3nenona B.C.,! lllmakos
A0l

L Unemumym seonoyuonnoii pusuonoeuu u 6uoxumuu um. U.M. Ceuenosa Poccuiickoii
axademuu nayx, Canxm-ITemep6ype, Poccus,; > — Hnemumym xumuu, Cankm-Ilemep6ypeckuii
eocyoapcmeennwiil ynusepcumem, Cankm-Ilemep6ype, Poccus

Baxxneimmmu perynsaropamMyu HHCYJIMHOBBIX M JIENTUHOBBIX cUrHanbHbIX nytei B [ITHC u Ha
nepudepun SBISIOTCS TUPO3UHOBBIE GocdaTaszpl — nporenHdochoruposundocdaraza 1B (PTPLB)
u T-xmerounas mnporenHdochoruposundocharaza (TCPTP), xoropwsie nedochopunupyror
aKTUBUPOBAHHbIE TOPMOHOM peELENTOpbl HMHCYJIMHA M JIENTHHA, a TaKxke OelKU-cyOCTpaThl
MHCYJIMHOBOI'O pELENTOopa U HepeluenTopHylo Tupo3uHkuHa3zy JAK2, u mpepblBaloT, TEM CaMbIM,
nepeaayy ropMOHAIbHOTO CUTHANA K BHYTPUKJIETOYHBIM Kackagam. IHrubuposanue >tux ¢ocdaras
MPUBOANT K YCWJICHWIO HMHCYJIMHOBBIX W JICITHHOBBIX CHTHAJIBHBIX IyTEH, YTO IPEICTaBISET
3HAYUTENIbHBIN HHTEPEC B OTHOLICHUH JICUCHHSI OXKUPEHHsI M MeTaboanueckoro cunapoma. [1pu stom
HaMM BBIJIBUHYTA THIOTE3a O TOM, YTO HEOOXOJUMO CHU3HTH aKTUBHOCTH cpa3y obeux docdaras,
MIOCKOJIBKY OHHM B OIPEJEIEHHON CTENEeHHM B3aMMO3aMEHSEMbl U MOTOMY WHIMOMPOBAHHE TOJIBKO
onHou (QocdaTazbel MokeT ObITh ManodphekTUBHBIM. Llenpio uccienoBanusi ObBLIIO MPOBEPUTH U
000CHOBaTh 3Ty TUIIOTE3Y, /Ul YErO B YCIOBHAX IN VItro u in Vivo Obutn u3ydeHsl 3G GEeKTh Tpex
Pa3IMYHBIX HOBBIX HHTHOUTOPOB (hocataz PTP1B u TCPTP — P104, P106 u P107, pa3paboTaHHBIX
HaMH Ha OCHOBE CTPYKTYPBI I'€TE€POLMKIMYECKOT0 COeAMHEHUS 4-0Kco-1,4-nuruponHuonuHa. B
AKCIEpUMEHTax IN Vitro Obuto ycTaHoBieHo, 4TO coeauHenue Pl04  sBrsercs MIrkum
HU3KOCENEKTUBHBIM MHrHOUTOpOoM o060eux ¢ocdaraz (st PTP1B 3nauenmne [Csp cocraBuio
3.3720.34 uM; miis TCPTP — ICs0 coctaBmiio 4.37+0.52 uM). Coenuuenue P106 B GombIiieii cTerneHn
unrubuposano ¢ocdarazy PTP1B (3nagenne ICso cocraBuno 3.28+0.43 uM), B To Bpemsi Kak
coequaenue Pl07 Owpmo Oonee MomHbIM wHTHOUTOpOM (ocdaraszsr TCPTP (3nauenue [Cso
coctamwio 1.36+0.26 puM). B skcnmepumeHTax Ha caMuax KpbIC € JUeTa-HHAYLIHPOBAHHBIM
MeTa0O0JIMYEeCKUM CHHJIPOMOM OBLIO TMOKa3aHo, 4To coenuHeHue Pl04 cymiecTBeHHO CHIKAO
notpe0ieHne KOpMa, YMEHbBIIAIO Maccy Tela U JKUPOBOW TKaHHM, YIYUIIaJO TOJEPAHTHOCTh K
TJII0OKO3€, a TAaK)Ke IMOBBIIANI0 YYBCTBUTEIBHOCTh K MHCYJIHMHY M OCHAa0JsI0 THIEpPIENTUHEMUIO.
Coenunenus P106 u PI07 B aToM oTHOIIEHNN ObLTH MeHee 3(()EeKTUBHBIMU, CPABHUTEIBHO cI1a00
BIMSUIM Ha IJIFOKO3HBI IOMEOCTa3 M MHCYJIMHOBYIO UYyBCTBUTEIBHOCTh M B MEHBIICH CTENEHU
camkany annetut. Coenunenne P104 cymecTBenHo nobImano sxcnpeccuto renoB PTP1B u TCPTP
B TUIIOTAJIaMyCe M MEYEHH, YTO MOYKHO PAaCCMaTPUBATh KaK KOMIIEHCATOPHBIN 3(P(HEKT B yCIOBUAX
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MHTrUOMpoBaHus 3THX (ocdaras, B To BpeMs kak dpdextsr P106 u P07 Obutn BeIpakeHbI ciadee.
Taxum o6pazom, B cpaBHeHuu ¢ coequuenusmMu P06 u P107, koTopble ceneKTUBHO MHIMOMPOBAIN
cootBeTcTBeHHO (hocharasel PTP1B u TCPTP, coequnenue P104, senstoimieecss HU3KOCEICKTHBHBIM
uHrHOUTOpOM cpady obeux ¢ocdaraz PTP1B u TCPTP, B Gonpliell cTerneHN BOCCTaHABIMBAJIO
MeTabonryeckue M TOPMOHAJIbHBIE MOKA3aTelH y KPbhIC C METa0OJMYECKUM CHHIPOMOM, YTO
MOJTBEPKAAeT HAllly THIOTE3y O Oolyiee BBICOKOW 3(dekTuBHOCTH cMmemanHbix PTP1B/TCPTP-
MHTUOUTOPOB /JIS JICUCHHUS] METa0OINYECKIX CUHAPOMA U OKUPEHUS.

Pabora BeImonHeHa B pamkax rocyaapctBenHoro 3amaanus UDDb PAH Ne 075-00967-23-00.

NHAYKIUA METABOJINYECKOI'O CHHAPOMA Y KPbBIC C IOMOIIbIO
OI'PAHUYEHMUSA I'PYJAHOI'O BCKAPMJIMBAHUSA U EI'O KOPPEKIIUSA B
IHOCTHATAJIBHOM " B3POCJIOM BO3PACTE HHTPAHA3AJIBHBIM
NHCYJIMHOM U MET®OPMHUHOM

Jepkau K.B.,! Manmos A.O..% Kasic JI.W.Y, IlInakos A.O.!

L Unemumym seomoyuonnoii gpusuonozuu u 6uoxumuu um. 1.M. Ceuenosa, Poccutickas
axademus nayk, Canxm-ITemep6ype, Poccus,; * — HayuonansHulii MeOuyuHcKuil
uccneoosamenvcekuil yenmp onxonoeuu um. H.H. [lemposa, e. Cankm-Ilemepoype, noc. Ilecounuiii,
Poccus

Baxnyio ponp B paszButuu Meradbommueckoro cunapoma (MC), xapakTepusyromierocs
WHCYJIMHOBOW PE3UCTEHTHOCTHIO, HAPYUICHHOW TOJEPAHTHOCTHIO K TIIOKO3€, AUCIHIUICMUCH U
SHAOKPUHHBIMU AUC)YHKIMSIMU, UTPACT HAPYIICHHE TPYIHOTO BCKaPMIIMBaHUS, IPUYEM ITO MOKET
OBITH O0YCTIOBJICHO KakK Me(MUIIMTOM MAaTEPUHCKOTO MOJIOKA, TaK U €r0 3aMEHON MCKYCCTBEHHBIMU
cMmecsiMu. Merabonnyeckie 1 ToOpMOHANIbHbIE TUCYHKIIUHU Y TOTOMCTBA HAUMHAIOT BBISIBIIATHCS yXKe
B 3pEJIOM BO3pacTe, HO WX MOJEKYISIpHBbIE MPUYUHBI U CIIOCOOBI KOPPEKIIMH B HACTOSIIEE BPEMS
OCTalOTCsl MaJOu3y4yeHHbIMU. TpaJuIMOHHBIM mNoaxoaoM s JyiedeHuss MC sBisercs Tepamus
METGOPMHHOM, YITYYIIAFOIIAM WHCYIMHOBYIO YyBCTBUTEIBHOCTh U HOPMAIM3YIOIIAM YTIICBOIHBIN
U JIMIOUAHBIA  MeTaboin3M B TKaHAX. [lepcrieKTUBHBIM TakXke SBISETCS HCIOJIb30BaHUE
MHTpaHa3IbHO BBoguMoro nHeyanHa (M), mockoibky B yenoBusx MC MHCYJTMHOBEIE CUTHAIIBHBIC
OyTH B MO3re HapylleHbl, W BBeAeHUE ropmoHa HenocpeactBeHHoO B IIHC cmocobHo wux
HOpPMAaJIM30BaTh M, TEM CaMbIM, BOCCTAHOBHTH LEHTPAIBGHYIO PETYISAIUIO MUIIEBOTO TOBEACHUS U
sHepreTudeckoro oomeHa. [1ockoibKy HapylleHHE HWHCYJIMHOBOTO CUTHAIMHIA B MO3T€ MOXET
MIPOUCXOJIUTHh Cpa3y IOCIe HAPYHICHWsS TPYTHOTO BCKApMIIMBaHUS, TO 3()(EKTHBHBIM MOXET
okaszatbces JeueHue M He B 3pesiom Bo3pacTe, KOTjia y)ke MMeroTcst siBHble npusHaku MC, a Ha
paHHEM TIOCTHATAJIBHOM JTare pa3BUTHS TOTOMCTBA. COOTBETCTBEHHO, IIEITBI0 UCCIIEAOBAHHS OBLIIO
U3y4uTh 3(P(PEKTUBHOCTh YETHIPEXHEIETBHOIO JICUEHUS] CaMIIOB KpbIC, JIMIIEHHBIX MOJOYHOIO
BckapmuuBaHust Ha P19 — P21 ¢ momomsto MU B panHmii moctHaTambHBIN niepuos (nau P28 — PS5,
0.25 ME/kpeicy/cyTkn) u B 3penom Bo3pacte (qau P273 — P301, 0.5 ME/kpsicy/cyTkn), a Takxke
nomouipio Merdpopmuna (120 mr/kr/cytku) u ero komOunauuu ¢ UN (0.5 ME/kpeicy/cyTku) B
3peniom Bo3zpacte (10 mecsues). IIpepsiBaHe MOJIOYHOTO BCKapMIIMBAHUS BBI3BIBAJIM BBEJCHHEM
OpomokpunTuHa KopMmsuieit camke (10 Mr/cyTKu/KpoICy).

YV B3pOCIBIX CaMIIOB KPbIC 0€3 JIeUeHHs] OTMEUaIl YBEJIMYSHHUE MAcChl Tella ¥ )KUPOBOM TKaHH,
MOBBINICEHHBIE YPOBHH TPUTIHUIEPUIOB, OOIIET0 XOJIECTEpPUHA U JIENTHHA, HApyIICHHYIO
TOJIEPAHTHOCTh K TJIFOKO3€, YMEHBIIEHUE IUIOMAAN MHCYIUH-TIPOAYIUPYIOMNX MaHKPEaTUYeCKHX
OCTPOBKOB. YUeThIpexXHENeNbHOE JIEYeHHEe METPOPMHHOM, HO HE HHCYJIMHOM, B 3HAYUTEIHHOH
CTETIEHH BOCCTAHABIMBAJIO OTHU [OKa3aTeNM, HOPMAIM30BANO IUJIOUIAb IMaHKPEATHUYECKHX
OCTPOBKOB, MpUYeM KOMOMHHMpOBaHHOE NpuMeHeHne mergopmuna u MU, XoTs u B HEOOIBIION
CTETIeHH, HO YCUJIMBAJIO BOCCTaHaBIuBatomue 3pdextsl Merdopmuna. Jleuenne camion kpsic UM B
paHHEeM BO3pacTe, HECMOTpPsS Ha 0oJiee HU3KYIO J03y Ipemnapara, oka3zajaoch 6osee 3G (heKTUBHBIM,
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yem nedenne MM B 3pemom Bo3pacTte, 9TO MOXKET OBITh OOYCIOBJICHO CBOEBPEMEHHBIM
BOCCTQHOBJICHMEM HWHCYJIMHOBOW CHCTEMBI MO3ra Yy KpBICAT C HapylmIeHHUEM TIpPyIHOTO
BcKkapminBaHud. [loiydeHHble TaHHBIE YKa3bIBAIOT HA PAa3BUTHE OKUPEHHS U MIMPOKOTO CIEKTpa
METa0OJMYECKUX W TOPMOHAIBHBIX HAPYIIEHWH Y B3POCIBIX CaMIOB Kpbic ¢ Mojenbio MC,
BBI3BAHHOW TPEXJIHEBHBIM IPEKpPAIIEHHEM IPYIHOTO BCKAPMIIMBAHUS, a Takke Ha 3 (HeKTHBHOCTD
uxX Koppekuuu c¢ momompio MM B paHHEM NOCTHATaIbHOM Nepuoje M MET(HOPMHUHOM U €ro
komOunanumen ¢ MU B 3pesomM Bo3pacre.

Pabora nonnepxkana Munobpuayku Poccun, cornamenue Ne 075-15-2022-296, na coznanue
Y Pa3BUTHE HAYYHOTO LIEHTPa MUPOBOTO ypoBHs «IlaBnoBckuii ieHTp «VHTErpaTHBHAS PU3HOIOTHS
— MEJMIIMHE, BBICOKOTEXHOJIOTHYHOMY 3/IPaBOOXPAHEHHUIO M TEXHOJIOTHSIM CTPECCOYCTOMUUBOCTI.

3®OEKTHI BO3JEACTBUS AOHOPA NO HUTPOIIPY CCUJA HATPUSA HA
O®OPMUPOBAHHUE JOJI'OBPEMEHHOU NTAMATH HA OBCTAHOBKY VY YJIUTKH

Jepsaduna U.B.Y, Augpuanos B.B.Y, Borogsun T.X.}2, Mypanosa JI.H.}, Xa6u6 3.C.%,
lNaitnytinHOB Xt

L Kasanckuii (Ilpueonaicckuii) ghedepanvuwiii ynusepcumem, Kasanw, Poccus;
2 [Mosonycckas axademus puzuyeckoil Kyibmypot, cnopma u mypusma, Kazanw, Poccus
E-mail: ira-kan@yandex.ru

Oxcup azora (NO) sBnsieTcs OJHUM U3 HauOoJiee BAaXKHBIX CUTHAJIBHBIX MOCPEIHUKOB. Y
MOJUTIOCKOB NO Takke UIpaeT poJib MEXKKIETOYHOIO MECCEH/Kepa M CUTHAIBHON MOJIEKYNbI B
pasNMYHBIX OTJENaX HEpBHOH cuctembl. B paboTe wuccienoBanoch BIUSHUE BO3JACHCTBUA
HK30T€HHOI0 HCTOYHMKA WK JoHOopa NO HUTpoIpyccua HaTpus Ha Ipolecc peKoHconuaanuu. Bee
HKCHEPUMEHThl IPOBOAMJINCH Ha BHUHOrpajHbIX yinuTkax Helix lucorum. VY >kMBOTHBIX
BbIpabaThIBaIM 00CTaHOBOUYHBIN yciOBHBIN pediekc (OYP) mo koHTekcTyalbHON mapagurme «Ha
niape» — B CUTyalluH, IPU KOTOPON PAKOBHMHA UBOTHBIX KECTKO KPENWIACh K IUITAaTUBY B OJHOM
MIOJIOXKEHNUH, HO TPH 3TOM y HUX COXpPaHAJach cBOOOJA MEPEIBHUKEHHUS IO MOBEPXHOCTH IIapa,
iaBaromiero B Boje. OOydeHHe 3akiO4yaloch B IPEIbSABICHUU O€3yCIOBHOIO CTHMYyJa
(a7eKTpUUecKoe pa3ApakeHUe) MpU HaAXOXKICHUHU YIMTKU B 3TOM KOHTEKCTE — Ha mape. O0yueHue
MIPOU3BOJWIM 110 IPOTOKOJY: IPEABABICHUE S5-TH JJIEKTPUYECKUX pa3Jpa)keHUl B J€Hb Ha
MPOTSDKEHUM S5 JTHEW NPUKOCHOBEHHEM JBYX METAJUIMYECKHX JJIEKTPOJIOB, KOTOPBIE BPYUYHYIO
IIOAHOCHIIM K 3aJHEH U MEepPEeAHEN N0p3aJIbHONM 4acTh HOTU. BpeMs Mexay CTUMYJIaMHU COCTaBIIAIIO
15 — 20 mMunyt. Cuna Toka CTUMYJISILIMM O0Mpanach TOCTATOYHOM Ui 3amycka 00OpOHUTENBHON
peaxkuuu, CBA3aHHOM C BTATMBaHMEM T'OJIOBBI U IIEpEAHEN YacTH Tejla, OHa He npesblmana 2 MA. [lo
Hayajia oOy4eHHus W TOCJenyIoIIHe THU Tocje O00ydeHHsl MPOBOAWIM TecTupoBaHue. s storo
U3MEPSUTH aMIUTUTYAY BTATHBAHUS OMMATroQop B OTBET Ha TAaKTHJIBHYIO CTUMYJISAIHMIO, KOTOpas
npeicTaBisia co0oi KacaTeabHOE ABUKEHHE BOJIOCKA KUCTOUKH 110 KOKHOMY IOKPOBY JOP3ajIbHOM
CTOPOHBI NEpeHEH YacTH HOTH CO CTaHAapTHOW ckopocTbio. OYP cuutancs chopMupoBaHHbBIM,
€CIM peaklMs Ha IIape 3HA4YMTENIbHO MpEeBbIIIANa TAaKOBYK Ha INIOCKOM moBepxHOCTH. Ha
CIIEAYIOIIMN JeHb, TOCJE TECTa, MOATBEp)KIaroIiero BbpaboTKy YOP, jKMBOTHBIX MOJENWIM HA
yeTslpe rpynmnsl. JKUBOTHBIM NEpBOM TpynIbl HHbEHUpPOBaIX JOHOP NO HHUTponpyccu HaTpus 3a
30 MMH 10 npoLelypbl HATOMUHAHHUS C NTOCIIEAYIOIIEN MHBbEKIMEN IIUKIorekcumuaa. HamomMmuuanue
COCTOSUIO B NMOMEIIEHUH KUBOTHBIX Ha map Ha 20 — 30 mMuH., kKak U npu Beipabotke YOP, HO 6e3
IIPEIBSABICHUS TAKTUIIBHBIX U 3JIEKTPUUECKHUX CTUMYJIOB. BTOpO# rpynie »KMBOTHBIX HHBELIMPOBAIIN
noHop NO Hutponpyccupa Hatpus 3a 30 MHUH [0 NpoLEeAypbl HanOMUHaHUA. Tpered rpyrre
IIPOBOJMIIN IIPOLIEAYPY HAIIOMUHAHMS C MOCIEAYIOIIEH MHBEKIMEN NUKIOreKcuMuaa. Yersepro,
KOHTPOJILHOM IpyIIIe Mocie NpoLe ypbl HATOMUHAHUS MHBELMPOBAIN (U3NOJIOTHUECKUI PacTBOP
(®P). [lony4yeHHble pe3yapTaThl MOKA3bIBAIOT, 4TO HHBEKLUA PP nocne npoueaypsl HalTOMUHAHUS
OOCTaHOBKM HE NPUBOJUT K MU3MEHEHHIO BEIWYMHBI OOOPOHMUTENIBHOW PEAaKLMH HAa TaKTHIbHOE
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pasapakeHue MpH TECTUPOBAHMHM Ha IIape, B TO K€ BpPeMsl MHBEKUIUU LHUKIOTeKCHUMHJIA I0CIe
HAIIOMHHAHUS TIPUBOMIIN K TIOJTHOMY 3a0bIBaHMIO chopMHUpOBaHHOU maMsaTh. Beenenue nonopa NO
HUTpornpyccuaa Hatpus 3a 30 MUH 10 MpoLeayphl HAallOMUHAHUS C MOCIEAYIOUEH HHBEKIUeH
LUUKJIOTEKCUMH/IA, TTPUBOAUT K CHUIKEHHUIO BEJIMYUHBI OOOPOHUTENIHOM PEaKlUU HAa TaKTHUIHHOE
paznpaxenue npu tectupoBanuu Ha mape ¢ 80,3% no 50,4%. ['pynna, KOTOpoil HHBELUPOBAIU
nonop NO HuTponpyccua Hatpus 3a 30 MHUH 10 IPOLIEyphl HATOMUHAHHS 0€3 OJIOKa bl OEITKOBOTO
CUHTE3a, IPOIEMOHCTPUPOBAJIA TOCTENEHHOE CHIKEHUSI BennuuHbI ¢ 80,2 % 1o 37,4% B KOHTEKCTE
Ha mape. 3HAUYEHUsI TECTOB HA IUIOCKOCTU y BCEX AKCIEPUMEHTAJIBHBIX TPYII JOCTOBEPHO HE
oTau4anuck. [lomyueHnHsle pe3yabTaThl MOKa3biBaloT, 4To NO sBiseTCS HEOOXOAUMBIM 3JI€MEHTOM
IpoLecca peKOHCOIUAAMY TaMATH.

Pabora monnepxkana Ilporpammoii cTpaTermyeckoro axkaJeMHUYECKOro JIUJEPCTBA
Kazanckoro denepansaoro yausepcurera (IIPUOPUTET-2030).

COMATOCTATHH-COJAEPKAIIUE HEMPOHBI IPEBEPTEGPAJIBHBIX
CUMIIATHUYECKHX Y3JI0B B IOCTHATAJIBHOM OHTOT'EHE3E

Emanyiinos A.W., lllupuna E.C., Macntokos I1.M.
Apocrasckuil 2ocyoapcmeenvlil Meouyurckuil ynueepcumem, Apocnasns, Poccus

[MomunenTtua comatoctatud (COM) OTHOCHTCS K YHCIYy TOPMOHOB W HEHPOIENTHIIOB.
Breigenstor nBe 6mosormdecku aktuBHble popmMbl COM — COM-14 u COM-28, pa3nudaronuxcs
COOTBETCTBEHHO YMCJIOM BXOJSIIHX B COCTAB MOJIEKYJIbl aMUHOKHUCIIOTHBIX OCTaTKOB. Y CTAHOBJIEHO,
yro COM conepKuTcss B 4aCTHM HEHPOHOB ABTOHOMHOW HEPBHOM CHCTEMBI, B TOM 4YHCIE B
CUMITaTUYECKHUX y3i1ax. HelpoTpaHCMUTTEPHBIM COCTAB CUMIATUYECKUX HEWPOHOB HU3MEHSETCS B
oHTOreHese. TeM He MeHee, OTCYTCTBYIOT JJaHHbIE O BO3pacTHBIX M3MeHeHMsXx COM-eprudeckux
HEHpoHax B JIPYIMX CUMIATHYECKHUX y3J1aX, B 4aCTHOCTU KpaHuanbHOM IeiiHoMm (KIII), a taxke
npeBepTeOpatbHbIX (UPEBHBIX M KPAaHHATILHOM OpBIKEEYHOM) B TOCTHATAJILHOM OHTOT'€HE3E.

[lenpto wWccnenoBaHUsl SIBISJIOCH  OMNpEZENIeHHe MporeHTHoro coaepxkanus COM-
umMmyHopeakTuBHbIX (MP) cummatnueckux HEHpoHOB y3710B, a Takxke kojokamuzauuu COM c
IPYTMMH HEMpPOTPAaHCMHUTTEpAMHU B MOCTHATAJIbHOM OHTOr€He3€ y KphIchbl. PaboTa BbINOJIHEHA Ha
Kpeicax JmHuUM Bucrtap B Bo3pacre 1, 10, 20, 30, 60 cyrox u 24 Mecsua ¢ MCHOJb30BaHUEM
MMMYHOTHCTOXUMHUYECKUX METO/I0B.

PesynbTatsl nokaszanu, yro COM-UP Helipons! He oOHapyxuBanuch B KILI', HO BeIABISUINCH
B OOJIBILIOM MPOIIEHTE B IpeBepTeOpanbHbIX y3iax. Y HoBopoxaeHHbIX Kpbic B UI' u KBI' Tpeth
HeifpoHoB Obuta COM-UP. IIpouent COM-UP HelipoHOB yBenuuuBajics B OHTOreHe3e B 000MX
y3nax B TedeHHe mnepBbiXx 30 CyTok ku3HM. Mbl He HAOMIOIamu JTOCTOBEPHBIX Pa3IUYUil IO
nporeatraMm COM-UP mexny KBI' u UI' B kaxaoi u3 BospacTHeIX rpymm (p>0,05). Cpenuss
mwromaas cedeHnss COM-UP weiiponoB yBennunBanack B UI' u KBI' ¢ MoMenTa poxnaenust 1o 60
cytok ku3HH. C 20 CyTOK >XKU3HH y KPbIC B NpeBepTeOpaIbHBIX CUMIIATUYECKUX Y3JIaX, CPEIHss
momans cedeHuss COM-UP neiiponoB Obuta qoctoBepHo Boimie B Ul B cpaBuennu ¢ KBI™ (p<0,05).
Bo Bcex BO3pacTHBIX IpyMmmax, ¢ MOMEHTa poxaeHus u 1o crapoctu Bce COM-UP HelipoHsl
KOJIOKaJn30Baiu (epMEeHT cuHTe3a kaTexosaMuHoB TI. Takke mpu 3TOM HE3aBHUCHMO OT BO3pacTta
nonaaensitomiee  OonpimmHCTBO COM-UP  HeiiponoB conepxkamu NPY. He Obiio oOHapyxeHO
JIOCTOBEpPHBIX pasznuuuii mMexay mnpouentramu COM-UP HeiiponoB, konokamusyromux NPY B
pa3IMYHBIX BO3PACTHBIX IpyMax.

Takum o0Opazom, B mpeBepTEOpPANbHBIX CHUMIATUYECKUX Yy3JIaX KpBICBI B paHHEM
MIOCTHATAJIbHOM OHTOTI'€HE3e HaOJI0AaeTcsl Bo3pacTaHUe MPOLEeHTa HepoHOB, conepxkamux COM.
OTO Ba)XHO ISl CTAHOBJICHUS CHUMIIATHYECKONM MHHEPBALMU KEIyTOYHO-KHIIEYHOTO TPAaKTa, IIe
OCHOBHOM MEIMATOp CHUMIIATUYECKUX HEUPOHOB — HOPAAPEHAIMH, a TAaKXKE HEUPOTPaAaHCMUTTED
COMAaTOCTATHH OKa3bIBalOT TOPMO3HOE BIUSHUE HA MOTOPHUKY U CEKPELIMIO OPTaHOB IUILEBAPEHUS.
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Hccnedosanue svinonneno 3a cuem epanma Poccuiickoeo nayunozo gponoa (npoexm Ne 23-
25-00141).

BEI'ETATUBHAS PEI'YJIALIUA CEPAEYHOI'O PUTMA, DJIEKTPOJEPMAJIbHASA
AKTUBHOCTDB U KOHIHEHTPAIIUA KOPTHU30JIA Y ITIOAPOCTKOB
C PAZHBIM YPOBHEM OMOIMOHAJIBHOI'O UHTEJVIEKTA

Epmakosa U.B., lorankuna C.b.

DOI'FHY «HUncmumym sospacmuoii ¢huzuonoeuu Poccutickoii akademuu oopazosanusy,
Poccus, Mockea

OMOIMOHATIBHBIA UHTEIUIEKT — CIIOCOOHOCTh TOHMMATh CBOM U UY>KHE IMOLIUHU, PABUIBHO
UX BBbIpaXaTb, KOHTPOJIUPOBaTh U ymnpamiiATh MMHU. OT YypOBHSA pa3BUTUS 3MOIMOHAIBHOIO
MHTEJUIEKTa 3aBUCUT HACKOJIBKO YCIIELIHO YEJIOBEK IPE0/I0JIEBACT SMOLMOHAIBHOE HAINPSDKEHUE U
CTpecC, aJalTUPYETCSI K MEHSFOIIMMCSI YCIIOBUSIM CPE/Ibl U COLIUATIU3UPYETCS.

OMoOLMHU SABJIAIOTCA NMCUXO(PHU3HOIOrHYecKUM (peHomeHoM. OO0 SMOLMOHATIBHON peakuu
CyIIT Kak [0 CaMOOTYeTy MHAMBUAYYMa, TaK U IO HM3MEHEHMSIM BEreTaTUBHBIX I1OKa3aTelei:
BapUabeNbHOCTH CEpPACYHOIO PUTMA U DIIEKTPOAEPMAIbHOM akTUBHOCTH. KoneOaHus ypoBHs
KOPTH30J1a OKa3bIBAIOT BJIMSHNE HA SMOLMOHAJIbHBIE TIPOLIECCHI Y JTIOACH.

C 1enpl0 OLEHKM BEreTaTMBHOM pEryJsiliMM CEpAECYHOr0 PHUTMA, 3JEKTPOJEepMalbHON
AKTUBHOCTH M KOHLIEHTPALIUM KOPTH30Jla y TMOAPOCTKOB C Pa3HbIM YPOBHEM 3MOLIMOHAIBHOIO
MHTEJUIEKTa ObUIO NPOBEIEHO aHKeTHpoBaHME oOyuarommxcs B 7 kiacce (N=30) mo meroauke
«OrnpocHUK 3MonMoHanbHOro uHTemwiektay J.B. Jlrocuna n H. Xomna, npoussenena perucrparus
OKI' u ananmu3 BapumabenbHocTH cepaeuHoro putma (BCP), ompenenena snexTpoaepmaibHast
AKTUBHOCTb U KOHIEHTPALUs CIFOHHOTO KOPTHU30J1a B COCTOSIHUM OTHOCUTENILHOTO MOKOSI.

OcHOBOMOMAraOUM OPUHIUIIOM HCCIIE0BaHUs ObUIO OTCYTCTBHE PHUCKA Ui 3/10POBBS
JIeTel U MOJIPOCTKOB, COOJIIOIEHNE TYMaHHBIX M 3TUYECKUX HOPM.

ITo pe3ynbraTam aHKETMPOBAHUS BBISBICHO, YTO 27% MOJIPOCTKOB UMEIOT BHICOKUH YPOBEHb
oowezo smoyuonanvrhoco unmenrekma (O2OU), 36% — cpemuuit u 37% — HUBKUNA YpPOBEHb.
[TopocTKM MOHMMAIOT CBOM cOOCTBEHHbIE 3MOIMHU (60% — cpelHuil ¥ BHICOKMI YPOBEHB), XOPOILIO
YMEIOT ynpaBisaTh UMM (43% — BBICOKMI YpOBEHB), HO HE MOTYT MOJAABIAThH dKcrpeccuto (53% —
HU3KUH ypOBEHB). BbICOKHMIl ypoBeHb sHympunuunocmmnozo smoyuonanvrozo unmennekma (BON)
HaOmromaeTcst Tonbko y 27% mnoapoctkoB. IIpumepHO Takas ke KapTHHA HAOIIOJAETCs W TI0
medxciuuHocmuomy amoyuonanroHomy unumennekmy (MOU): 40% NOAPOCTKOB OYEHB XOPOLIO
MMOHUMAIOT YyXHe YMOLHH, HO 53% He yMeloT ynpanisaTh UMU. Beicokuit ypoBenb MOU obHapyxeH
y 33% mnoapoctkoB. s 17% mNOApPOCTKOB XapaKTepeH BBICOKMHA YPOBEHb OSMIIATHH, T.€.
CIIOCOOHOCTH K COMEPEKHBAHUIO M BOCIPUITHIO AMOIMH Apyrux mojaed, mis 37% — HHU3KHM
YPOBEHb.

AHanu3 BapraOelbHOCTH CEpAEUYHOT0 PUTMAa B COCTOSSHUM OTHOCHTEIBHOTO MOKOS BBISIBHII
pasnuuus y NOAPOCTKOB C Pa3HbIM YPOBHEM 3MOLMOHAIBHOIO MHTEIJIEKTA. Y CTAHOBJIEHO, YTO y
MOJIPOCTKOB C BBICOKUM YPOBHEM 3MOIMOHAILHOTO WHTEIJIEKTa B COCTOSIHUU MOKOS OTMEYaeTcs
BBICOKUH ypoBeHb oOmiei BapuadbenbHOcTH cepaeunoro purma (TP, RRNN, SDNN), Bbicokas
napacumMmarudeckas aktTuBHoOcTh (HF) u Hu3KkMi ypoBeHb cumnaTtuueckoit aktuBHoctu (LF, H).
T.€. NPEBAIMPYIOT NapacUMIIATUYECKUE BIMSHUS Ha cepieuHbld putM. [Ipu HU3KOM YypOBHE
SMOIIMOHAIBHOIO HHTEJJIEKTa OTMeUaroTcs 00Jiee BICOKME OKA3aTeIN CUMITATUYECKOW aKTUBHOCTHU
CEpAEYHOI0 PUTMA.

Menuana cymMMapHO# anekTpoaepMaibHOi akTHBHOCTH (CA) y MOIPOCTKOB C HHU3KUM
YPOBHEM 3MITaTUH CTATHCTUYECKH 3HAYMMO BBIIIIE, YEM Y JIUI] C BHICOKUM ypoBHeM (22,45 cHn/mun
npotuB 5,78 cHn/mun; p=0,047).
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Menuana conepskaHusi KOPTHU30JIa B CIIFOHE Y MOJAPOCTKOB ¢ HU3KUM ypoBHeM ODU BhIlIE,
4yeM ¢ BBICOKHM ypoBHeM (19,3 ur/mu npotus 12,54 ur/mi; p=0,023).

Takum oOpa3oM, TOAPOCTKM € HU3KHUM YPOBHEM OSMOILMOHAJIBLHOTO HHTEJIEKTa
XapaKTEepU3YIOTCSl TOBBIIIEHHBIM CUMIIATUUECKUM BIUSHUEM Ha CEPACUHBbIM PUTM, Yy HUX BBILIE
ANEKTPOAepMalIbHAs aKTUBHOCTh M KOHIIGHTPAIMsI KOPTU30JIa [0 CPAaBHEHUIO CO CBEPCTHUKAMHU, Y
KOTOPBIX BBISIBJIIEH CPEHUM U BBICOKUN YPOBEHb SMOLIMOHAIBHOIO UHTEIIIIEKTA.

BJIMAHUE COPEBHOBATEJIBHOI'O KOHTEKCTA HA YCIIEHIHOCTD
BBINTOJTHEHHUA KOTHUTHUBHOI'O TECTA UCIIBITYEMbBIMHU B ITUAJTAX

Epmakoa O.1.1, Myprasuna E.I1. !, Bepxuna A.I'., Mecpkosa E.C. 1,
I'uns6ypr-1luk 10.A. %, 3oToBa O.M. 2

L @I'BHY «HUH nopmansroii pusuonocuu um. I1.K. Anoxunay, Mockea, Poccus
2_ @I'BOY BO MI'MCY um. A.U. Eédoxumosa Mumnzopasa Poccuu, Mockea, Poccus

N3ydeHne BIUSHUS Pa3IMYHBIX COLUAIBHBIX KOHTEKCTOB Ha PE3yJIbTaTUBHOCTD BBIOJIHEHUS
UHTEJUIEKTYaJbHOM  paboThl  sBISETCA OJHOM M3 aKTyalbHbIX MpoOJIeM COBPEMEHHOM
ncuxogu3nonorud. M3BecTHO, 4TO TOCTHKEHUE YETOBEKOM PE3YJIbTAaTOB JESITEILHOCTH B COIUYME
MOJKET 3aBHCETh OT XapakTepa B3auMOJEHCTBUH MexIy mroabMu. IIpu KojuleKTHBHOHM pabote
OCHOBHBIMM COLIMAJIbHBIMHU (PaKTOpaMU SIBJIIOTCS KOHKYPEHTHOCTh WJIM KOOIEPAaTUBHOCTb CPEIbI.
Hcxons w3 3TOro, LeNib MCCIEIOBAHUSA — IPOBECTH CpPAaBHUTENbHBIM aHANIM3 IOKa3arenen
YCHEIHOCTH  KOTHUTUBHOM  JEATENIBHOCTH  HUCHBITYEMBIX  MEXJIy HHIUBUAYAIbHBIM U
COpPEBHOBATEIbHBIM  KOHTEKCTAaMH W MEXJy TIpyNIaMH HCHBITYEMBIX C  pa3IMYHON
pe3ynbratuBHOCTHIO. McnibiTyemble: 104 myxunnbl, 17 — 28 ner, nmpaBiiy, yCIOBHO 310poBbie. Bee
UCTBITYEMblE JlaBald J00pOBOJbHOE HMH(OpMUpOBaHHOE corjiacue. MccnenoBanue oa00peHO
stnueckoit komuccuer MI'MCVY um. A.W. EBnokumona. Ilapel y4yaCcTHMKOB, 3HAKOMBIX JIpPYyT C
JPYTOM, BBIIOJIHSUIN KOTHUTUBHBIN TECT «Y CTAHOBJIEHUE 3aKOHOMEPHOCTEN» B UHANBUAYAIIEHOM U
COpPEBHOBATEJILHOM KOHTEKCTax. 3aJaHHE COCTOSUIO B TOM, 4YTOOBI BBISIBUTH 3aKOHOMEPHOCTH
codetaHus nudp B rpymmne (JUIMHA «CJI0Ba» paBHA 6, Cpear 5 TPyIN B CTPOKE), COOTBETCTBYIOLIUE
OYKBEHHOMY KOJY B «CJI0Be» U3 6 OYyKB JaTUHCKOro andasuta. [IpoTokosn nccienoBaHus BKIIOYAI
BBINOJIHEHUE TPEHUPOBOUHOW CECCHM, COCTOALIeH M3 5 CTpok, 0e3 OrpaHMyeHuss Mo BPEMEHU
BBIIIOJTHEHUSI TECTa Ha 2-X OTHENbHBIX KOMIBIOTEpPAaX. 3aTeéM HCHBITYEMbIE OJHOBPEMEHHO
IIPOXOIMIIA MHIUBUIyaJIbHOE KOHTPOJIBHOE TECTUPOBAHHUE C OTPAHUYEHUEM 10 BpEMEHHU (3 MUHYTBI)
o marpuie u3 12 crpok. Ha 3Tux 3Tamax ucHbITyeMble CHAEIU 32 PAJOM CTOSIIUMHU CTOJAMH,
pa3leNeHHBIMU IIEPETOPOJKaMU Ha YPOBHE MOHHUTOPOB M cTyinweB. llocne 3toro meperoponku
yaansuuch. VcnbiTyemble MPOXOAWUIIN 3Tal BBISBICHHS 3aKOHOMEPHOCTEM B COPEBHOBATEIHLHOM
KOHTEKCTE C OrpaHMYeHUEeM Mo BpeMeHH (3 MuHyThl) mo Marpuue u3 12 crtpok. Ilepex stum
HKCIIEPUMEHTATOpP aKUEHTHPOBAJI BHUMAHHE YYaCTHUKOB HA COPEBHOBATEIBLHOM XapaKTepe ATOro
UCTIBITAHUSA W HEOOXOIUMOCTH ObIcTpee W TOYHEE BBINOJHUTH 3aaaHue. [lo Bcem »dTamam
NEeSTeIbHOCTH ~ OLEHUBAIMCH  CIEAYIOUIME TO0Ka3aTeNd  pe3yJbTaTUBHOCTH:  KO3(PPHUIMEHT
yenemnoctd  (KVY), paccuntannbsiii mo Qopmyine, coaepkameil 4Yucio MNPOCMOTPEHHBIX U
OTMEUYEHHBIX LHM(POBBIX TPYII, KOJIUYECTBO IMPOMYCKOB U JOMYIIEHHbIX OIMOOK. Takxke
AHAJIM3UPOBAINCH YUCIIO BEPHBIX OTBETOB M CPEAHEE BPEMs, 3aTPA4EHHOE Ha IPOCMOTP OJHOMN
uudpoBoii rpynmsl. B pe3ynbTare npoBeA€HHOT0 UCCIIEI0BAaHUS [TOKA3aHO, YTO B COPEBHOBATEILHOM
KOHTEKCTE IO CPAaBHEHUIO C MHIUBUAYAIbHBIM JOCTOBEPHO Bo3pacTai KV BbINIOJIHEHUS TecTa MO
BCEM HCIBITYeMbIM B 1esioM. KY poc 3a cder cokpalleHust BpeMeHH, 3aTpauuBacMoOro Ha aHajIu3
OTJENbHBIX IIU(PPOBBIX TPYIII, U YBEIHMUCHHS KOTUYECTBA IPOCMOTPEHHBIX. [IpH 7TOM yMeHbIIaI0Ch
YHUCIO IPOMYCKOB, YBEIMYMBAIOCH KOJUYECTBO BEPHO U HEBEPHO IIOMEUYEHHBIX Ipynn. B
MHIUBUAYAIBHOM KOHTEKCTE IEATEJBHOCTH HCIBITYyeMble IO mnokaszarento KY pasgenunuch Ha
IPYIIIbl BEICOKO-, CPEAHE- U HU3KOPE3YyIbTaTUBHBIX. [Ipy COpEBHOBAHMHU MEHSIOCH COOTHOILEHHE
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KOJIMYECTBA UCIIBITYEMBIX B 3TUX IPYIIAX: pOCia I0JI1 BBICOKOPE3yJIbTaTUBHBIX, CHUXKAIUCH 10JIN
CpeIHe- M HM3KOpE3YNbTaTUBHBIX. KOJIMYECTBO IIPaBUIBHO BBIABICHHBIX 3aKOHOMEPHOCTEH
JOCTOBEPHO YBEIMUYUBAJIOCh, OCOOCHHO Y HH3KOPE3YJIbTaTUBHBIX HCHBITyeMbIX. KonuuecTBo
HEBEPHO ITOMEYEHHBIX I'PYIII JOCTOBEPHO PA3JINYaIOCh MEXIY BCEMU TPEMS IPYIIIIAMHU B LIEJIOM, IIPH
9TOM OCOOEHHO BBIPAXKEHHOE CHW)KEHHE HaOII0AaIoch IPU COPEBHOBAaHMM B  IpyIIe
BBICOKOPE3YJbTATUBHBIX ~ HCOBITYeMBIX. TakuM  00pa3oM, TPOBEJCHHOE  HCCIEIOBaHUE
CBUJCTEIBCTBYIOT O TOM, YTO KOTHUTHBHAS YCIIEUTHOCTD YJIy4IllaJach B KOHKYPEHTHOM KOHTEKCTE U
CTEIIEHb M3MEHEHUs €€ II0KAa3aTelIed 3aBHCella OT MCXOIHBIX WHAMBUAYAJIbHO-THUIIOJIOIMYECKUX
XapaKTEPUCTHUK PE3yIbTATUBHOCTU UHTEIUICKTYaIbHOU JESTEIbHOCTHA UCIIBITYEMBbIX.

CTPYKTYPHBIE UBMEHEHUS THCTAMAHEPT MUECKHUX HEHPOHOB MO3T' A
90-CYTOYHOI'O TIOTOMCTBA KPbIC,
IHOTPEBJIABIINX 9TAHOJI BO BPEMS BEPEMEHHOCTH

3aepko A.B., ®enuna E.M., 3umarkun C.M., Jlonymek 51.B.
I'poonenckuii cocyoapcmeernnuiti meouyunckuti ynusepcumem, I poono, benapyce

@deTanpHbIi  ANKOTOJIHBIM  CUHAPOM  OOBEAMHSIET  pa3iMyHble  OTKJIOHEHHUS B
NCUXO(PHU3MUECKOM pPa3BUTUM peOeHKa, KaK IO COYETaHWI0, TaK U IO CTENEHU BBIPAXKEHHOCTH,
KOTOpPBIE€ BIIEPBBIC IPOSIBIAIOTCS IPU POXKACHUM M HE HMCYE3al0T C BO3pacToM. MX mpuumHOn
ABJISICTCS YIOTPEOJIEHNE aJIKOT0JIsl KEHIMHOM 10 U BO BpeMsi OepeMeHHOCTH. B 0cHOBE 3THOIOTHH
U TMaToreHe3a (PeTaIbHOTO AIKOTOJILHOTO CHHIAPOMA JIS)KUT TOKCHUYECKOE JICHCTBHE aJKOTOJNS U
IIPOAYKTOB €ro pacnaga Ha Iuiod. Tak, aJKkorojb HEraTMBHO BIUSET Ha OCHOBHBIC
HEWPOMENNATOPHBIE CUCTEMBI I'OJIOBHOTO MO3ra, B TOM YHCJIE HA THCTAMUHEPTUYECKYIO cucTeMy. B
TO K€ BpeMs ITyTH MeTa0oIM3Ma rMcTaMKiHa U 9TaHOJIa B TOJIOBHOM MO3Te€ UMEIOT O0IIuit (pepMEeHT —
aNbACTUIETUIPOTeHAa3y, YYaCTBYIOIIYIO B PACIIEIJICHUH alleTalIberuaa. /JaBHO N3BECTHA BBICOKAs
YYBCTBUTEIBHOCTh PAa3BUBAIOLIETOCS MO3ra K TOKCHYECKOMY JEWCTBHIO ankorois. OpHako
HCCIEAOBAHUE BJIUSAHUA OTHAJICHHBIX IIOCICACTBUNA AHTCHATAJIBHOM  QJKOTOJIM3allMM  HA
TUCTaMUHEPIUYECKUE HEMPOHBI B IOCTHATAIIBHOM OHTOI'E€HE3€ HE NPOBOAWIIOCK.

Ilenp uccnenoBaHUs — OLICHKA BIIMSHMS AJKOTOJS HA CTPYKTYPY TMCTAMHUHEPTHYECKHX
HeiipoHoB sapa E2 3anHero otaena runoraigamyca 90-cyTO4HOTO OTOMCTBA KPBIC, HOTPEOISBIINX
aJIKOTOJIb B IEpUOJ OEPEMEHHOCTH.

HccnenoBanue mpoBeieHO Ha 12 camkax OecHOpOJHBIX OeNbIX KPbIC M MX MOTOMCTBE.
Hayunas paboTa BbINOIHEHA B COOTBETCTBUH C IPUHIMIIAMU OMO3TUKU U TpeOOBaHUAMHU [{UpEeKTUBBI
EBponeiickoro Ilapnamenta u Cosera Ne 2010/63/EU ot 22.09.2010 o 3ammre >KUBOTHBIX,
MCIOJIB3YIOUINX A JUIsl Hay4yHbIX 1efiell. CaMKHM ONBITHOM TPYIIbI HAa MPOTSHKEHUU OepeMeHHOCTH
notpelsin 15% pacTBop 3TaHONIa B KAauyeCTBE €IUHCTBEHHOTO HMCTOYHHMKA IHUThS, KUBOTHBIM
KOHTPOJIBHOM IpyMIbl Mpeiaraiach Boja. Jlekanuranuto mnoroMctsa (15 )KUBOTHBIX) MPOBOAUIIN HA
90-e cyrku mocie poxkaeHus. [locne nekanmuTanuy U3BJIEKAIN TOJOBHOW MO3T, BBIJCISUIM U3 HErO
TUIOTAIAMYC, KOTOPBIM 3aMOpPaKMBAJIM B Iapax JKUJIKOrO a30Ta M XpaHWiIU B HeM. C IOMOIIBIO
KpHOCTaTa M3rOTABIMBAIN CepUitHbIe (PPOHTAIBHBIE CPE3bl 33JHET0 TUIOTaTaMyca TOJNIIMHON 12
MKM. [lonydennsie cpe3bl okpammBaid 0,1% TOTyWIMHOBBIM CHHUM 10 MeTtony Huccns.
KonnyecTBeHHYI0 OIIGHKY pa3MepoB U (OpMBI THUCTAMUHEPIMUECKHX HEHPOHOB MPOBOIWIN
M3MEpPEHUEM MHUHUMAIBHOIO M MaKCHMaJbHOTO JIMaMETpOB, MEpUMEeTpa, IUlouiaad, obbema
HelpoHOB, dopM-(akTopa u ¢dakropa 3noHranuu. Ilpu cpaBHEHUU TpyNI MO OJHOMY MPU3HAKY
MCIIOJIB30BAIM KpUTepuii MaHHa-YUTHH I He3aBHUCHMBIX BeiOOpok (Mann-Whitney U-test).
Paznuuuns Mexay rpynmnaMy CUMTald CTaTUCTUYECKU 3HAYMMBIMU, €CIIM BEPOSTHOCTH OMIMOOYHOM
OIIEHKU He TmpeBbimana 5%.

B xone uzydeHus CTpyKTYpPHBIX U3MEHEHUM MEPUKAPUOHOB T'MCTAMUHEPTUYECKUX HEUPOHOB
runorazamyca 90-CyTo4HOro MOTOMCTBA KpBIC, MOTPEONIABIIMX AJIKOTOJIb B MEpUo] OEpeMEHHOCTH,
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IpY CPaBHEHUU C KOHTPOJIBHOM TpPYMION >KMBOTHBIX OOHAPYKEHBI Pa3IUyMsl IO CIEAYIOIIUM
MOpP(OJIOTHYECKAM — MapaMeTpaM: MaKCUMAIBHBIM JuUaMeTp, NepuMeTp, IUIOmaab H 00beM
MEePUKAPUOHOB TMCTAMUHEPTrUYECKUX HerpoHoB MeHbie Ha 20,58%, 16,93%, 26,38% u 36,15%
COOTBETCTBEHHO. Kpome TOro, B OMBITHOM TpyIIE >XHUBOTHBIX HAOOMACTCs yBeTHueHHE (HopM-
¢akropa (Ha 7,59%) u ymensiieHue paxtopa smouranuu (Ha 15,2%). 9T0 CBUAETENBCTBYET O TOM, YTO
TeJla THCTAMHHEPTUYECKUX HEMPOHOB Y KPBIC, TIEPEHECIINX aHTCHATAILHYIO aJIKOTOJIM3AIUI0, HMEIOT
0osee okpyriyto hopmy.

TakuM 00pazoM, y KpbIC ONBITHOW TPYIIIBI, MEPEHECIINX MPEHATATBHYIO AIKOTOJIU3AIINIO,
rUCTaMUHEpPrUYecKkue HeWpoHbl snpa E2 xapakTepu3yloTcsi MEHBUIMMH pa3Mepamu U Ooliee
OKpyTJIOii (HOpPMOH TMEPUKAPHUOHOB, B CPABHCHHHM C KOHTPOJIGHON TPYNIOW >KMBOTHBIX. ITO
CBUJCTEIHCTBYET O HAJIMYUM JOJTOCPOYHBIX HAPYIIEHUH CTPYKTYPBlI HCCIEAYEMbIX KJIETOK U
YKa3bIBAET Ha BBICOKYIO YYBCTBUTEIBHOCTh PA3BUBAIOIIMXCS THCTAMUHEPTUIECKIX HEHPOHOB MO3Ta
K aJIKOTOJIIO.

INOCTHATAJIBHOE PABBUTHE HEHPOHOB MO3T'A KPBIChI
3umatkud C.M.
I'poonenckuii 2cocyoapcmeennulil meouyunckutl ynusepcumem, I poono, benrapyco

B Hacrosiuelt pabote 000011IE€HbI HAILIM JAHHBIE O MTOCTHATAJIbHOM Pa3BUTUU CTPYKTYpPHI U
MeTa0ou3Ma pa3HbIX TUIIOB HEHPOHOB T'OJIOBHOI'O MO3ra KpbIChl. BbUIO MHTEpECHO HpPOCIEAUTH
o0Imye 3aKOHOMEPHOCTH W OCOOCHHOCTH MHKPOCKOIIMYECKHX HW3MEHEHHH JTUX HEHpPOHOB B
[IOCTHATAJIbHOM OHTOI'€HE3E.

Marepwuan moxydeH oT MOTOMCTBa OecropoHbIX Oenbix Kpbic Ha 2, 7 — 10, 15 — 20, 45, u 90
CYTKM Tocie poxaeHus. MccnenoBaHuss HpOBOIMINCE C  COOJNIOJEHHEM BCEX OCHOBHBIX
OMOAPTHYECKHX TPaBWII. B KauecTBe MapKepHBIX THIIOB HEHPOHOB TOJIOBHOTO MO3Ta OBUIH BBHIOpAHbI
BHYTpPEHHUE MUpPaMUIHbIE HEHPOHBI HOBOM (JJOOHOM M TEMEHHOM) KOpBI MO3Tra (XOJIMHEpruyecKue),
kinetku Ilypkunbe (I"AMK-epruyeckue) um 3epHHUCTbIE HEWPOHBI (IVIIOTAMAaTEPrUYECKUE) KOPbI
MO3K€e4Ka, HEHPOHBI sJIep MO3kKeuKa (PEeUMYyIIeCTBEHHO III0TaMaT- U MIUIUHEPTHYECKHe), a TAKKe
THCTAMHUHEPTUYECKHEe HEWPOHBI THIoTajamyca. I CBETOONTHYECKOTO MHKPOCKOIMYECKOTO
UCClIeIoBaHMsT  00pa3lbl COOTBETCTBYIOIMX OTNENOB Mo3ra (UKCUPOBAIM B I[MHK-3TAHOJ-
(dbopManbaerye 1 3aKiovaiy B napapuH (1 TUCTOJIOTUN U UMMYHOTUCTOXUMUH ), PUKCUPOBATIN
B 1% 4YeTBIpEXOKHCH OCMMS, 3aKJIFOYAIU B SMOKCUAHYIO CMOJIY M TOTOBWJIM YJIBTPATOHKHE CPE3bl
(UTst DTIEKTPOHHON MUKPOCKOTIHH ), 3aMOPAYKUBAJIH B )KUIKOM a30T€ U TOTOBHIIN KPUOCTATHBIE CPE3bI
(1t tucToXUMuUM (pepMeHTOB). M3ydeHrne rucTOIOrMUeCKUX U TUCTOXMMUYECKUX TMPernapaTroB, UX
MuKpodoTorpadupoBanue 1 MOpHOMETPHUIO TPOBOIMIIN C TIOMOIIBI0 MUKpockoma Axioskop 2 plus
(Zeiss, T'epmanms), umdpoBoit Bumeokamepsl Leica DFC 320 (Leica Microsystems GmbH,
['epmaHusi) ¥ IpOrpaMMbl KOMITBIOTEPHOTO aHanu3a u3odpaxenus Image Warp (Bit Flow, CILA).
VY IIbTPacTPYKTypy HEHPOHOB M3y4alld C IMOMOIIBIO 3eKTpoHHOTO0 MuKpockomna JEM-1011 (JEOL,
Snonus) u dororpapuposanu udposoii kamepoit Olimpus Mega View Ill. YiasTpacTpyKTypHYIO
MOP(OMETPHIO TPOBOJIMIN C TIOMOIIBIO MPOrpaMMBbl Ui 00paboTku m3odpaxenus ITEV 1011
(JEOL, Smownwust). Jlns ananu3a nupoBBIX JaHHBIX HCIIOJB30BAIM METOJbI HEMapaMETPUUECKOM
CTaTUCTHKH.

Pe3yabTaThl. B mocTHaTaIEHOM OHTOTEHE3€ TIPOUCXONT TOSBICHHUE, POCT U HCUYE3HOBEHUE
(x 20 qHIO0) HAPYKHOTO 3€PHUCTOTO CJI0s1 KOPBI MO3KEUKa, MposrQeparyst B HEM NpeAIIeCTBEHHUKOB
3epHUCTBIX HeWpoHoB (Mapkép Ki-67), ux MUrpaius BO BHYTPSHHHUI 3€pHUCTBIH ClOi (Mapkep
nabnkopTuH), ux nuddepenuponka taMm (poct 3kcrpeccud NeuN). ITokazan 3akOHOMEpPHBIH pocT
NEPUKAPHOHOB, SAAEP M SIPHINIEK MAHIIMO3HBIX HEHPOHOB MO3ra, IepeMelleHUE K LEHTPY Aapa U
yMeHbIIIeHue uncna sapeimek. [Tokazano gpopMupoBanue rpanyasipHOI HI0MIa3MaTUYECKON CeTH
Pa3BUBAIOIIMXCSI HEMPOHOB € YBEJIMYEHUEM JIMHBI MX LUCTEPH M 4YKCIAa CBSI3aHHBIX PUOOCOM,

27



¢dbopmupoBaHne KOMIUIeKca [ 0Ib/KH, CBUACTENLCTBYIONIHE O (OPMUPOBAHUN UX CHHTETHYECKOTO
anmapara. B nuToriasme yBearMunuBaeTCs YMCI0 MUTOXOHIPHA M aKTUBHOCTh B HUX JIETUAPOTEHA3 U
conepkannss AT®-cuHTa3bl, YTO CBHUJACTEIBCTBYET O pPAa3BUTUU DHEPreTUYECKOrO amrmapara
HEHPOHOB. BBIABICHO 3aKOHOMEpPHOE YBEIHMYEHHE B IUTOIUIA3ME PACTyIIUX HEWPOHOB YHWCIA U
pasMepoB JM30COM M aKTUBHOCTM HMX MapkepHoro ¢epmenra kucioii docdarassl,
CBHJICTENILCTBYIONIMX O (hOPMUPOBAaHUM ammapara MepeBapuUBaHMUA M 3alIUTHI (U1 ayTodarumu).
[TpoucxoauT yBenmueHHE B HEHPOHAX SKCIPECCUU MApKEPOB UX CIEHU(PHYECKOTO MEAUATOPHOTO
Metabonu3ma (rimoramaraekopookcnnassl B AMK-epruueckux Heiiponax u MAOB B
THCTAMUHEPTUYECKUX HeijpoHax. B Helpommie NpoMCXOOUT yBETHUCHHE COJCpKaHUS MapKepa
CHHAIITUYECKUX ITy3bIPKOB, CHHANTO(U3KHA, UTO OTPAXKaeT CHHANTOTEeHE3 B Pa3HBIX OTAEIaxX MO3Ta.
Takum  00pa3oM,  HCHONB30BaHHBIE  MHUKPOCKONHMYECKHE  METOABI  IO3BOJISIOT
BU3YQJIM3UPOBAaTh W JOKYMEHTHUPOBATh JWHAMHUKY (OPMUPOBAaHHS CTPYKTYp H  MOJIEKYII,
o0ecreunBaONX OCHOBHBIC (DYHKIMY U TIPOIECCH B Pa3BUBAIOIIMXCS HEWpoHax Mo3ra. [Ipu aTom
0co0eHHO 3((PEeKTUBHBIM  SBISETCS  KOMIUIEKCHOE THUCTOJIOTUYECKOE, THCTOXHMMHYECKOE,
MMMYHOTUCTOXUMHYECKOE U 3JIEKTPOHHOMHKPOCKOIINYECKOE UCCIIEIOBAaHHE.

AJIb®A-AIPEHEPTUUYECKAS PETIYJISINUA CEPALIA
3ustaunosa H.W., Kynmosa A.M., Hyp Mancyp, ['anueBa A.M., 3edpupor T.JI.
Kazanckuit (Tlpusonsicckuii ghedepanvuviii ynusepcumem), Kaszanw, Poccust

Anpenepruyeckue penentopsl (AP) mpenctaBinsioT coO0OW TIMKONPOTEHHBI KJIETOYHON
MeMOpaHbl, KOTOPbIE PaclO3HAIOT U U30MPATEIbHO CBS3BIBAIOT KATE€XOJIAMUHBI, BHICBOOOXK1aeMble
13 OKOHYAaHUW CUMIATHYECKUX HEPBOB M MO3TOBOI0O BElIECTBAa HAAIOUYEYHUKOB. Beero cymecrByer
TpU ceMmeiicTBa U JeBATh moatunoB AP (oia, o1, 0up, O2a, 028, O2c, P1, P2 u P3), KOTOpbIE
JIEMOHCTPUPYIOT CXOJHYI ap(UHHOCTH CBA3BIBAHHS, HO BBI3BIBAIOT pa3Hble (U3NOJIIOTUYECKUE
3¢ EeKTHI A OJJHUX U TEX )K€ SHJIOTCHHBIX KaTeXoJaMMHOB. M30upaTebHOCTh Niepeiad CUTHAIOB
JIOCTUTAETCA 3a CUET CBA3BIBAHUA C pa3nuyHbIMU G-Oenkamu U 3pPEeKTOPHBIMU CHCTEMaMHU KakK BO
BPEMEHM, TaK U B IPOCTPAHCTBE.

B 1948 rony Paiimonn AxiakuecT BBEN TOHATHE DPA3JIMYHBIX THUIIOB aJpPEHEPruyecKuX
peLenTopoB M MPHUCBOMII UM moiaTunsl oo U B. IlepBoHadanpHO cymiecTBOBajla KiacCH(pUKaIUs
aJIp€HOPELENTOPOB Ha O U 3 MOATHUINBI. 3aTeéM Ha OCHOBE (apMaKOJIOTHYECKHX AAHHBIX 01-AP
JIOTIOJIHATENBHO MOAPA3AEININ 01A- U 01s-AP. Tekymue nanneie o cBsi3pIBaHUM paguonaurasga AP
B cepille npeanoiaraT JoMuHupoBaHue PB-AP, Bxmouaromee 90% p-AP, mpucyrcTByromux B
cootHomeHUN 8:2 P1:f2, u 10% 01-AP, mpUCYTCTBYIOIIMX B COOTHOHIEHHH 6:4 01AI01B.
[lepBoHayanbHO 01-AP ObUTH UIEHTUPUIIMPOBAHBI KaK TOCTCUHANITUYECKHE 0i-a/IPEHOPELIEITOPHI Ha
OCHOBAHMU HMX YHHUKAJIbHBIX (DapMaKOJIOTUYECKUX XapaKkTepUCTHK. AP perymupyroT Kak
COKpPATUTENbHYIO CHOCOOHOCTh, TaK U POCT MUOKap/a.

B 10 Bpems kak B-AP u 01-AP HenmocpeaCTBEHHO Y4acTBYIOT B PETYJISIIIUM COKPAaTUTEIbHON
AKTUBHOCTH MUOKap/1a, TPAJIULIUOHHO CUUTAIIOCH, YTO O2-AP UrparoT orpaHM4eHHYIO POJIb B CEp/LIE.
B nepByto ouepenb 66110 0OHAPYKEHO, YTO arOHUCTHI 02-AP eiicTBYIOT B KOPOHAPHBIX apTEePUIX U
CepJIeUHbIX HEpBaxX, HO He B caMoM MHOKapze. Paktudecku skcnpeccus noin(A)+PHK oza, oz 1
02c B Cep/ilie KpbIC Obljla HE3HAYUTEIBHOM 110 CPABHEHUIO C YPOBHEM ATHX PELENTOPOB B HEHPOHAX,
TKaHSIX TMOYeK, MeYyeHH Wik aopThl. OaHako Oosee MO3AHHME HCCIIEIOBAHMS C HCIIOJIb30BAHHEM
BECTEpPH-OJIOTTUHIA BBIIBUIINA SKCIPECCHIO OEIKOB BCEX TPEX THIIOB 0l2-PELIENITOPOB B CEPLIE KPBIC.
WnentudunupoBanHas skcrpeccus n3opopM ax-AP B kiieTkax MHOKapaa 6€3yclIOBHO 3aCyKUBAET
BHHUMaHUS U YKa3bIBA€T HA IIOTEHIMAIBHBIN BKJIaJ ATUX PELIEITOPOB B PETYIIALUI0 MUOKap/A.

Bonpeku mnapagurme, coriacHo KOTOpoud 02-AP  OKa3pBalOT MHHUMAIBHOE TMPSMOE
BO3/JICHCTBUE HA KapJIUOMMOLUTHI, HEAABHUE MCCIEN0BAHUS C U30JIMPOBAHHBIMU JKEIyJOUKOBBIMU
KapAMOMHUOLIMTAMH KPBICHI BBIABHIIM MX paHee HE NPU3HAHHBIA KapIUONPOTEKTOPHBINA IOTEHIUAI.
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Kpome Toro, O6s110 ompeneneHo, 4To oz-AP skcnpeccupyroTcs Kak B MpoIecce SMOPHOHAIBHOTO
pa3BUTUS Cepla, TaKk W BO B3POCIOM BO3pacTe y MBIIICH, a TakkKe B KapIAOMHOIMUTAX,
mudepeHIMPOBaHHBIX In Vitro U3 SMOPHUOHATBHBIX CTBOJIOBBIX KJIETOK.

B uenom crenyer OTMETHTb, 4YTO aKTHBalUs o1- U 02-AP MoXer mnpuBOIuTH K
pa3HOHANpaBICHHBIM U3MEHEHHUSIM KaK CHJIbI COKpAIlleHUH B Mpernaparax cepAua, Tak U UX 4acTOTHI,
B 3aBHCHMOCTH OT BHUJOBBIX, TKAHEBBIX U BO3PACTHBIX OCOOCHHOCTEH JKUBOTHBIX, a TaK¥kKe OT
(hapMaKoJIOTHYECKUX CBOMCTB MCMOJIb3YEMbIX IPENapaToB.

HccnenoBanue BHINOIHEHO 3a cueT rpanTta Poccuiickoro mayunoro ¢onna Ne 21-15-00121,

https://rscf.ru/project/21-15-00121/.

BJIMAHUE OHTICI‘IECKOFI CTUMYJISIIUUA HA PE3YJIBTATUBHOCTbD
KOI'HUTUBHOMU JEATEJIBHOCTH YEJIOBEKA U CIIEKTPAJIBHO
INPOCTPAHCTBEHHBIE XAPAKTEPUCTHUKMH 23TI'.

Kapareirua H.A., Kopo6eitnukosa U.1., Benepuna S1.A.

OI'BHY « HUU nopmanvrot ¢puszuonocuu um. I1.K. Anoxuna», Mockea, Poccus
@I'AOY BO Ilepsviti MI'MY um. U.M. Ceuenosa Munzopasa Poccuu
(Ceuenosckuii Ynusepcumem), Mockea, Poccus

B niennom psine uccnenoBanuii moka3aHa BO3MOYXHOCTb BIIMSIHUS HA 3HOT€HHbIE pUTMHUYECKHE
MpOLIECChl MO3ra IyTeM pPUTMHUYECKH OpraHU30BaHHOW cTumynsuuu. llpu »sTom  Obutn
MIPOJAEMOHCTPUPOBAHBI TIOJIOKHUTEIbHBIE A(PPEKTH ONTHUYECKOW (a TaKke TpaHCKpaHUAIIBHOM,
[[BETOBOI) CTUMYJSAIMK ¢ yactoToi 10 I'i Ha pa3nuyHble acMeKThl KOTHUTUBHOW AESITETbHOCTU
yenoBeka. [lonoOHbIe 3P deKThl BhIpaXXaauCh B 3HAYUTEIBHOM CHI)KEHUU HHIEKCA HamlpsyKEeHUS
PEryJISTOPHBIX CHUCTEM, IIOBBIIIEHMM AKTUBHOCTM KOTHUTMBHBIX (YHKUMH, YBEIMYCHHUU
3¢ (deKTUBHOCTH NepepadOTKH HHPOPMAIUH, YIYUILIEHUHU MaMsITH Y JIUI] OXKUJIOr0 BO3pacTa.

Opnaxo B 1MTEpaType NPUBOIATCS AAHHBIE, CBUIETEIBCTBYIOIINE, YTO )11 HEKOTOPBIX BUIOB
NeSITeIbHOCTH, CBSI3aHHBIX, HAIpHUMEp, CO BPEMEHEM paclO3HaBAaHUS 3PUTEIbHBIX CTHUMYJIOB,
crumyisinus ¢ yactotoil 10 I'm u mocnenyronire >pQexTsl HaBA3BIBAaHUS PUTMa B CTPYKTypax
3pUTENBHON CHCTEMBl MOTYT UMETh HETaTUBHOE BJIMSHHE HA YCHEIIHOCTb BBIIOJHEHUS 3a/aHUS.
Hanpumep, mepuanue B o-muanasone (10 I'm) yxynmaer o0paOoTky cTuMyna B 3ajade
n30upaTeapHOr0 BHUMaHUA, KOTJa 4acToTa MEpIaHusl CTUMYJa COOTBETCTBYET MHJMBUIYaJbHOU
4acTOTE O-ITUKA.

[{enbto vccnenoBanus IBUIICS aHaIu3 3PeKTa BIUSHUS ONTUYECKON CTUMYIISLIUN 4YaCTOTON
10 Tn Ha HmpOCTPaHCTBEHHBIE XAPAKTEPUCTHKHU O-Anana3oHa OO HCHBITYeMBIX C pa3InYHOU
PE3yJIbTaTUBHOCTHIO KOTHUTUBHOM €S TEIIbHOCTH.

HccnenoBanue onobpeHo stuueckoir komuccueit MI'MY um. U.M. CeuenoBa Munsapasa
Poccuu (Ceuenorckuii yausepcuteT) (IIporokon Ne 02-20 ot 05.02.2020 1.). MccnenoBanu BIUSHIE
ontudeckoil ctumysinuu (10 ') Ha pe3ynbTaTUBHOCTh MHECTUYECKOM JeSITeIbHOCTH B TECTE «N-
back» y 3mopoBbix ucnbeiTyeMbix (N=33). Ha skpane MOHHUTOpa MpeabABISIICS Pl BU3YaIbHbBIX
00pa3oB (reomeTpuueckue GUrypsl Tpex ¢GopM U IBeTOB). McnbITyeMble JOHKHBI OBUIH ONIPEEIUTh
U yKa3aTb C TOMOINBIO MBIIIM, BCTPEYAJICS JIM MPEIbSBISIEMbIl B JaHHBIH MOMEHT 00pa3 JBe
MO3UIMHK HaszaA. TecT BBIMOIHSIICA B OOBIYHBIX YCIOBUSAX U B YCIOBHUSX ONTHYECKOH CTUMYISLIUN
(mepiaame skpana ¢ gactoror 10 I'm). Ha Bcex sramax oOciemoBanusi peructpuponaiack I0I.
PaccunThiBanmy aGCONIOTHBIE 3HAUEHHS CIEKTPANbHOH MomHocTH wactothl 10 T (MxB?) a-
nuanazona. [lo pe3ysnbTary Tecrta, BHITOIHAEMOT0 0€3 ONTHYECKON CTUMYIISALINH, BBIEIEHbI TPYIIIbI
C BBICOKUM (1-5) ¥ HU3KUM (2-5) pe3yiabTaToM. B HCXOTHOM COCTOSTHUM CIIEKTpalibHAst MOIIHOCTE 10
I'11 Ops1a 3HAYMMO BBITIE Y UCTIBITYEMBIX 1-1 rpynmbl. BeimonHenne Tecta Ha poHe MepIiaHus SKpaHa
IIPUBOJMJIO K CHMIKEHUIO PE3YJIbTAaTa UCHBITYEMBIX |-i M YBEIMUEHUIO pe3yJIbTaTa UCIBITYEMBIX 2-
i rpynmnel. Beimonnenue tecta Ha (oHE MEpLAHUN OTHOCHUTENIBHO €0 BBIIOJIHEHUS B OOBIYHBIX
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YCJIOBUSIX COMPOBOKAAIOCHh YBEJIUYEHUEM CIEKTPaaIbHOU MOITHOCTH 10 I'l TOJIBKO Y HCIIBITYEMBIX
2-i1 Tpynmbl. YCTaHOBJECHO, YTO ONTHYECKas CTUMYJIIMS BBI3BIBAET POCT MEXKIOIYIIAPHOK
WHTErpanuy HeMpOHHBIX aHcaMOJIel psia obacTel KOpbl Ha 4acTOTaxX BBICOKOTO MOAIuana3oHa o-
purma. [loBBIIIEHWE MEXIONYIIAPHON Koomepauuu B OOJbIICH CTENEHW HMMENIO0 MEeCTO Y
UCIBITYEMbIX, KOTOpbIE YBEIMYUBAIM PE3YJIbTaTUBHOCTh TECTOBOWM JESATENbHOCTH Ha (oHE
ontuyeckoil crumynsauuu. [lonydeHHblE TaHHBIE MOTYT CIYXHUTb OCHOBaHMEM i1 Pa3pabOTKU
MPAKTUYECKUX PEKOMEHJAIUN i yIydlIeHHs] MHECTUYECKUX (YHKIMIA YeloBeKa C Y4eTOM
MHIUBUAYAIBHBIX XapaKTEPUCTUK ero ucxoanoi D3I, [Ipeanonaraercs, 4To pocT MEXKIIONYIIAPHOU
WHTETPAILNK, BHI3BAaHHBIA PUTMHUUYECKA OPTaHU30BAaHHOM ONTHUYECKOW CTUMYJIsiMen ¢ yactoTon 10
', siBisieTcst oAHUM U3 (PAKTOPOB, CIOCOOCTBYIONIUX YBEITHUSHHIO PE3yIbTATUBHOCTH BBHIIOTHEHHUS
KOTHUTHUBHBIX 33/1a4 MOJ00OHOT0 pojia.

BJIMAHUE AHTATOHUCTA NMDAPELEIITOPOB ITIPEITAPATA NMDAHA
BBIPABOTKY YCJIOBHOI'O PE®JIEKCA ABEP3UU K ITNIIE

Kamanosa A.®., Mypanosa JI.H.
Kaszanckuii @eoepanvuviii Ynusepcumem, Kazanwv, Poccus

N3BeCTHO, YTO KJIETOYHBIE M MOJIEKYJISIPHbIE MEXaHU3MBbI NPOLIECCOB OOYUCHMS U MaMSTH,
SIBJIAIOTCSI BaXHBIM 3BEHOM JUIsl yIiIyOJIeHHs HAIlMX IPEACTaBICHUM O mpoueccax oOydeHUs U
namstu [1]. [myramar BeI3biBacT 0c000€ BHUMaHHE CPEId HEHPOMEIUATOPHBIX CUCTEM, BXOISIIMX
B 3TU npouecchl. bbuio oOHapyxeHo, uto peuentopsl rayraMata NMDA yuacTBYIOT B MexaHH3Max
KOHCOJIMIAIMK U peKoHcomuaanuu namsatu [2,3]. s uccnenoBanus Bausaus anraronucra NMDA
peneniropoB npenapata NMDA Ha pekoHCOIMAAINIO aBEP3UH K MHIIE, ObLIT MPOBEIEH IKCIIEPUMEHT
Ha ynuTkax Buaa Helix lucorum. B pabore yuactBoBanu Tpu rpymmsl ynuTok. [lepBoit rpyrme Bo
BpeMs 00yueHus ycioBHoMy peduiekcy (YP) BBomumace wHBEKknus mnpenapata N-metun-D-
acriaprata (NMDA), BTopoii rpynmne BBoaMIach MHBEKIUS (uznonorudeckoro pactsopa (POP),
TpeThsl Tpymnna OblIa KOHTPOJIBHOW Tpynnoi (MHTaKTHblE YIUTKH). [[ns1 oOyueHus *UBOTHBIX
UCIOJb30BaJach YCTAaHOBKA, MNpECTaBisiomas coOoil Imap, niuaBaroliuii B BOjE. YCIOBHBIM
CTUMYJIOM CITYKUJT oryper], 6e3ycioBHbIM cTuMysioM (BC) siBrsinace siekTpudeckas CTUMYJIISIINS.
Hcnonb3oBanuch aBa sekTpona. OnuMH M3 HUX NPHUKIAIBIBAICS K TelIy YIMTKH, a JAPYrod Obul
BCTaBJIIEH B KyCOK orypua. IlpeabsBieHue mpoBoamnoch pa3 B 5 MHHYT. EcimM >KMBOTHOE He
IpUTparuBajioch K mnuie B TedeHue 120 cek, 3TO cuuTasoch OTKazoM. [Ipu mpeabsBieHHSIX
PErUCTPUPOBANINCH MPUHATHE U OTKa3 OT nuiu. Ha BTOpoil 06cTaHOBKE, HA IUIOCKOCTH, YJIUTKAM
TaKXke MPEeABbABIIICS Oorypel, HO yxe 06e3 ucnoab3zoBanus bC. uddepenuupyromum ctumynom
CIly’)kMJla MOPKOBb. TecTUpoBaHHME MPOBOAWIOCH KaXablii JeHb mepea oOyueHuem. Bcee
HKCHEPUMEHTAIbHbIE MPOLEAYPbl ObUTH BBIOJHEHBI C COOMIOJICHUEM MPAaBUI M HOPM ITHUYECKOTO
komuteTa Kazanckoro ®enepanbHoro YHusepcutera. [lyig nonHoro odyyenust YP aBep3un nepBoit
IpyIIe XUBOTHBIX MOTPEOOBATIOCH B CpeiHEM 63 coueTaHHs YCIOBHOTO U O0€3yCIIOBHOTO CTHUMYIIA.
Bropas rpynna oOyuuninace uepe3 60 ctumyinoB. JIaTeHTHOCTH 3aXBaTa yCIIOBHOTO CTUMYJIa B 00€HX
rpynmnax Obula 3HAuUTENbHO Oousblie, uyeM y auddepeHnupyomero crumyna. [lomyueHHble
pe3ynbTaThl MOKa3ald, YTO 00€ TpYIIbl >KUBOTHBIX 0Oydniauch YP aBep3un ¢ OTHOCHUTEIHHO
OJIMHAKOBOI CKOpOCTHIO, cCliefoBaTeNibHO, UHBbEeKIM npenapata NMDA He Biuser Ha mporecc
oOyJeHwus.

PabGora moanepxkana IlporpaMMoil  cTpaTernyeckoro axkaJeMHYecKOro JIHJIEpCTBa
Kazanckoro denepanbaoro yausepcureta (IIPUOPUTET-2030).

Crnucok nuTeparypsl:
1. McGaugh J.L. Consolidating memory. Annu. Rev // Psychol. — 2015. 66: P. 1-24.
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2. Nikitin, V.P. NMDA or 5-HT receptor antagonists impair memory reconsolidation and
induce various types of amnesia // Behavioural Brain Res. — 2018. V.345. P. 72-82.

3. Cui, Z. Requirement of NMDA receptor reactivation for consolidationand storage
ofnondeclarative taste memory revealed by inducible NR1 knockout /Eur J Neurosci. — 2005.
V.22.N.3. P.755-763.

MAPKEP MAKPO®AT' OB ED1(CD68) B KIIETKAX I'OJIOBHOI'O MO3T'A KPBIChI
Kupuxk O.B., Kopxesckuii J1.0.

Dedepanvroe cocyoapcmeenHoe 6100xcemHnoe HayuHoe yupexcoerue « Mnemumym
aKcnepumenmanvrou meouyunsly, Cankm-Ilemepoype, Poccus

Jlonroe BpeMs CUMTANIOCh, YTO €IWHCTBEHHBIM 3JIEMEHTOM UMMYHHON CHCTEMBI TOJIOBHOTO
MO3Ta SIBJISIOTCS MUKPOTJIIMOIMTEL. MUKPOTIIMOLUTHL — PE3UCHTHBIE Makpodarn HEpBHOW TKaHHU,
pErylupyoolye MUPOKUI CIIEKTP MPOIIECCOB B TOJIOBHOM MO3Te: OT MOJIEP:KaHUs TOMEocTasa J0
pa3BUTHs HEHpPOAETCHEPATUBHBIX 3a0oseBaHuil. BbpulO MOKa3aHO, YTO TMOMYJSIHS STHX KIETOK
dbopMupyeTcsi B paHHEM dMOproreHese (10 3aKpbITHs reMaTodHIehaTnuecKoro 6aprepa) U3 KIeTOK
ME30/IepPMbI KEITOYHOTO MeMKa. MHUKpPOTIHOIUTHl HE SBIAIOTCA CTPYKTYPHO CTaOMJIBHBIMU
KJIETOYHBIMHU JJIEMEHTAMH, HUX OTPOCTKM BCE BpeMsi HAXOASITCS B JBHXKEHUU, KOHTPOIUPYS
MPUJISKAIIYI0O K HUM MHKPOTEPPUTOPHIO. B TO Bpems Kak Ha KPUTUYECKYIO POJIb MHUKPOTJIMU B
WHIYKIMM  HEWPOBOCHAJIEHHs OOpalieHO TpUCTalbHOE BHHUMaHUE  UCCIe[oBareiei, o
(GYHKIMOHATPHOM 3HAYEHWW TUIHYHBIX MakpodaroB mosra wuH(popMamus ¢parMeHTapHa.
JleiictBuTensHO, Makpodaru, accOlMUpPOBAaHHbIE C OapbepaMu, MOXHO OOHApYKUTh B
MIEPUBACKYJISIPHOM IIPOCTPAHCTBE, B MO3TOBBIX 000J0YKAaX M B COCYIUCTOM CIIETEHUH, T/I€, TOMUMO
CTPOMAJBbHBIX Makpo(aroB, Ha TMOBEPXHOCTH SHUTEIMs NPHUCYTCTBYET €Ille OJHA MOMYJIALus
Makpo(aroB — SMUTUIEKCYCHBIE KJIETKH Wi KieTkn Konmmepa. PacnonokeHHbIe B TepUBACKYIIPHOM
IIPOCTPAHCTBE U MO3TOBBIX 000JIOUKAX TKaHeBble Makpodaru nuddepeHIupyoTcs U3 MOHOIIUTOB
KPOBH, B TO BpeMsI KaK MPOUCXOXKJACHUE MaKpO(aroB COCYTUCTOTO CIJICTEHUS SBISIETCS TIPEAMETOM
HayqHOH Juckyccud. YToOBbl BBIACNUTH K3 OOIIEr0o IMyjlda HMMYHHBIX KIETOK Makpodaru
MOHOIIMTAPHOTO MPOUCXOKICHHS, HAaMU OBLUT UCIIOJIb30BaH Jn3ocomanbHbii Mmapkep ED1 (CD68),
KOTOPBIH 3KCIIPECCUPYETCsl B TKAHEBBIX Makpodarax.

Llens paboTHI COCTOSATIA B OTPEACTICHUN CTPYKTYPHI U JIOKAJTN3AIIH B TOJIOBHOM MO3T€ KPBICHI
KJIETOK, KOTOpBIe 3KcrpeccupyroT mapkep CD68.

Pabora Obu1a BhINOIHEHA Ha 00pa3Iax TOJIOBHOTO MO3Ta OJIOBO3PEIBIX KPbIC-CAMIIOB IMHUI
Wistar (n=5), Wistar-Kyoto(n=5) u SHR (n=5). MaHunyasiuud ¢ XUBOTHBIMH IPOBOIMIN C
coOI0ICHUEM BCEX HOPM OHMOMEIMIMHCKOW STHKU. ['0J0BHON MO3r ObUT (PUKCHPOBAH B IIUHK-
sTaHos-popmanbaeruae. s MIMMyHOTHCTOXMMHUYECKOTO UCCIeI0BaHU MUKPOTIIHMH U Makpodaros
OBUIM TIOCTaBJCHBI PEaKIWU Ha TIOCIEOBATEIFHBIX Cpe3ax C WCIOIBb30BaHUEM KPOJIUIBHX
noyukIoHanbHbIX anTuTen K Ibal (Biocare medical; CIIIA) 11 MBIIIMHBIX MOHOKJIOHATTBHBIX aHTUTEIN
k CD68, ximon ED1 (Abcam; BenmuxoOputanus). s O1ieHKH KOJIOKAJIA3AIIUN UCIIOJIb30BAHHBIX B
paboTe MapkepoB ObLIa IOCTaBJIEHA JIBOMHAsE UMMYHO(DIIyOpecIieHTHas peaKiusl.

[Ipu ananu3e pe3yabpTaToB ObLIa OTMEUYEHa 0oJiee HU3Kasl IIOTHOCTE pactpeaenenus CD68™
KJIETOK 10 cpaBHeHHIo ¢ 1ba-1" kimeTtkamu BO BCeX M3YYeHHBIX Cliydasix. B mepHBacKyISIPHBIX
NPOCTPAHCTBaX Mo3ra W cocyaucroro cmietenus CDB68'-kineTkr WMeNnd OBadbHYK WIH
yIJIOHIeHHYI0 popMy. [IpoayKT *UMMYHOTMCTOXUMHUYECKOH peakLiui pacipeesnsics paBHOMEPHO MO
[IUTOIUIa3Me B BUJE MENKUX ciuBaromuxcs rpanyn. Y kpeic muanid WKY n SHR nabnromanmch
npusHakd aktuBanus  Iba-1'-knerok  Kommepa, a B IONOCTH  KENyI04Ka IOSBIISUINCEH
cynpasnenaumusie CD68" u Iba-1" -knetku oxpyrioii popMel. [[BoliHas KMMYHO(IYOPECIIEHTHAS
peakius BesBIsula eaunuyHbie CD68'/Iba-1"-kieTkn Ha MOBEPXHOCTH SHHMTEIHMS COCYAUCTOrO
cruietenus y kpbic muaHIE WKY 1 SHR.
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[Tony4yeHHbIE AaHHBIC YKa3bIBAIOT HA TO, YTO KJIETKA OTPOCTYATOH MHUKPOTIIHU Y KPBIC
cogepxkar Iba-1, Ho He skcmpeccupytor ED1 (CD68). ED1 skcmnpeccupyercs B Makpodarax
NEPUBACKYJIAPHBIX MPOCTPAHCTB M MSATKOW MO3roBoil o0onouku. Ilossaenue CD68*-kierox B
MIOJIOCTH MO3TOBBIX KEITYI0YKOB MOXKET OBITh CBS3aHO C MMOBPEKICHIEM IT'eMaTOIMKBOPHOTO Oaphepa

y kpeic SHR u WKY.

BJIMAHUE C-BOJIOKOH HA COKPAIIEHW A MbIIIIbBI TPAXEU U BPOHXOB
Kupununa B. M., Cmupnosa O. E., bnaxesuu JI. E.
Ilempo3asoockuii cocyoapcmeennviii ynusepcumem, Ilemposzagoock, Poccus

Beeoenue. Ha nannbplii MOMEHT (usnonornyeckoe 3HauyeHue C-BOJOKOH B COKpALlEHUH
TJIAJIKOM MYCKYJIaTypbl Tpaxeu U OPOHXOB KPBICHI HEAOCTATOYHO XOPOLIO M3ydeHo. He BbIsICHEHBI
¢buznonornuecKkue MexaHu3Mel padoThl C-BOJIOKOH COBMECTHO C METACUMIATHYECKUM TaHTIIUEM U
0e3 Hero.

Memoow uccneoosanus. Beero 0b110 nccienoBano 25 kpeic ¢ maccoi tena 200 — 270 r. Bee
SKCIIEPUMEHTHl OBUIM TMPOBEACHBI B COOTBETCTBUU C IMpaBWJIAMU IPOBEJEHUS JIabOpaTOPHBIX
uccnenoBanuit [1]. [JIna nomyueHuss oOpasnoB pecnUpaTOPHOrO TpaKTa >KUBOTHBIX OblIa
MCIOJIb30BaHa METOJIMKA JIEKAMUTALUU C MPEIBAPUTEILHON aHECTe3UeH, KOTOPYIO OCYIIECTBIISIN
BHYTPHUMBIIICYHBIMA UHBEKIUsAMHU 30ietmia (Virbac S.A., ®@pannust) B no3uposke 20 mr/kr [2].
I'oToBmIKCh MpenapaTsl Tpaxei u OPOHXOB, pazmepsl kKoTopbix Obutn 0,4 — 0,6 cm. B anuny u 0,5 —
0,7 cm. B mupuny. [IpenapaTsl pecnupaTtopHOro TpakTa MOMEIATUCH B KaMephbl (PU3UO0JIOTHYECKOM
YCTaHOBKH, TJIe OHH IPOMBIBANMCH pacTBopoM Kpebca-Xensenaiira (37°C, pH=6,9 — 7,1). B ombITax
MPUMEHSIIACh 3JIEKTPUUECKash CTUMYIISIIMS MOCTTaHTJIMOHAPHBIX HEPBHBIX BOJIOKOH (dactora 30
ctum/c, amutenbHOcTh — 0,5 Mcek, ammautyna 20 B, mpomomkutenbHOCTh cTUMYISIU 10 c).
Coxkpainenus Ml Ha poHe pusnonorudeckoro pactBopa Kpedca-Xenxsenaiita npuHUMaInch 3a
100%. BozOyxnaenue C-BOJOKOH MPOBOAMIOCH HMpPU TMOMOIIM KarmcauiuHa (1 MKr/Mia B BHIE
anmmkanun - oobemoM 0,2 wmut). biiokama XOMWHEPTMUECKHX PEIENTOPOB  OCYIIECTBIISIIACH
aTponuHOM (5 MKT/MJI B BUe Tiepdy3un).

Pezynomamer uccneoosanus. Bo3dyxnenne C-BOJOKOH MaJIbIMM J03aMM KalcCaullMHAa Ha
¢oHe (PU3MONOrMYECKOTO pacTBOpa MPUBOJWIO K CTATUCTUYECKM 3HAYUMOMY YBEITHMUEHHIO
COKpaleHui MpIbl Tpaxen U Oponxos (P<0,05). CokpaTutenbHble OTBETHI TPaXeH BO3pACTaH J10
119,5+1,9 %, GponxoB — a0 126,7+2,2 % (pa3zauuus MeXJy OTBETaMU Tpaxeu U OpOHXOB ObUIM
cratuctudecku 3Haunmbl; P<0,05). brokaga XOJWHOPEUENTOPOB aTPONMMWHOM BBI3BIBAJIA PE3KOE
CHIDKEHHME COKpallleHUH MbIIIb Tpaxen 1o 15,2+2.5 %, 6ponxos — 1o 17,5+3,1 % (P<0,05). Ilpu
B030Yyk7eHNH C-BOJIOKOH KallCaulIMHOM Ha (poHE 3a0JI0OKHPOBAHHBIX XOJIMHEPTUYECKUX PELIETITOPOB
OTBEThl MBIIIIBI CHOBA CTATUCTHMYECKU 3HAUMMO YBEIMYMBAIUCH M COCTaBIsLU 26,4+2.8 % nins
Tpaxeu u 35,4+2,3 % nnsa 6ponxos (P<0,05).

ObcyaicoeHue  pe3yiomamos uUcciledo8anus. ATponuH OJIOKMPOBANl XOJIUHEPTUYECKUE
peLenTopsl, TEM CaMbIM YCTPaHSAs BIMSHHE HHTPAMYypaJbHOTO METaCMMIIATHYECKOIrO TaHIJIUsS B
cokpameHuu Mblimiel. Ha ¢one arponuHa Habmoganoch pe3koe CHUKEHHE OTBETOB MBIIIIIHI.
AxtuBanusi C-BOJOKOH Ha ()OHE yCTpaHEHHUS XOJWHEPrH4ecKoro MyTH aTPONMMHOM MPUBOAMIIA K
YBEIUYEHUIO COKPATUTENIbHBIX OTBETOB Tpaxeu Ha 73,6 % u 6ponxos Ha 102,2 %. COOTBETCTBEHHO,
MO>KHO MPEANOI0KUTH, YTO B HYKHUX JAbIXaTEIbHBIX MYTSIX KpbIchl C-BOJIOKHA OKa3bIBAIOT BIMSIHHUE
Ha TJ1a/IKYI0 MBIIIITY Yepe3 1Ba MyTH. [1epBelii MyTh CBsI3aH C HHTPaMypaJIbHbIM METAaCUMITaTHUYECKUM
TaHrJIMeM, a BTOPOH MyTh — C TyMOpPaJbHBIMU MeXaHu3MaMu. [1og rymMopanbHbIMM MeXaHU3MaMU
nmoHuMaercs BbieneHue C-BONOKHAMHU BO30YXKIAOMIMX TaXUKWHUHOB (HepokuuHuH A) [3].
Koncrpukropasie 3¢dextst C-BONOKOH, CBSI3aHHbIE C HWHTPAMypalbHBIMH TaHINIUSIMH, Ooiee
BBIP)XEHBI IO CPABHEHUIO C AP (PeKTaMH, CBI3aHHBIMU C TYMOPaJIbHBIMU MEXaHU3MaMHU.
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MUKPOI'JIUA ®OPMUPYIOUETI'OCA CIIMHHOI'O MO3TI'A KPBICBI
Komnoc E.A., KopxxeBckuii [1.9.
OI'BHY «Uncmumym skcnepumenmanvhou meouyunsly, Cankm-Ilemepoype, Poccus

B Hacrosmiee BpeMsi U3BECTHO, YTO KJIETKM MHUKPOIJIMM  SIBJISIOTCS  [EPBBIMU
IPEJCTaBUTENIAMU TJIMAIBHBIX KIETOK B ()OPMHUPYIOIIEMCS CIMHHOM MO3T€ U Pa3BUBAIOTCS B
HETNOCPEJCTBeHHOM  Onm3oct  OoT  Au(QepeHIUpYONMXCcs  HEWpPOHOB,  aCTPOLUTOB U
OJIMroleHApOoLUTOB. IIpeniIecTBEeHHUKY MaKpOIVIMM HUAECHTUQHULUUPYIOTCS B 3MOPHOHAIBHOM
cnuHHOM Mo3re (CM) Ha 6oJee MO3HUX CTAAUAX MIPEHATAIBHOTO Pa3BUTHA. DTO CBUIACTEIbCTBYET
0 3HaYMMOH POJIM MHUKPOTJIMOLMTOB B PaHHEM 3MOpHOreHe3e HEpBHOM cucTeMbl. Jlo HacToALIero
BpeMeHU (DYHKIMH, BBINOIHSIEMbIC NPEIICCTBEHHUKAMH MHKPOTJIMOIMTOB HAa PAa3HBIX 3Tamax
IIPEHATaJIbHOTO  Pa3BUTUSA, a TakkKe OCOOEHHOCTH 3aceieHus pasBuBarouierocs CM
MUKPOTJIHAIbHBIMH KJIETKAMU OCTAIOTCSI HEACHBIMH.

[lenp HacTOAIET0 MCCIEAOBAHMS — M3YyYEHUE JIOKAIM3ALUU W pacHpelesIeHus
MUKPOTJIMOLUUTOB B cIMHHOM Mo3re (CM) KpbIC Ha pa3HBIX CpOKax MpPEHATaJbHOTO Pa3BUTHUS BO
B3aMMOCBSI3U C OCHOBHBIMH THCTOT€HETHUYECKUMH IPOIIECCaMU, TPOTEKAIOIIMMU B pOpMHUPYIOIIEHCs
HepBHOU cucrteme. PaboTa BbInoiaHeHa Ha 3MOproHax Kpeic Bucrap 11 — 19 cyr. pa3Butus (E11 —
E19, n=45). Bce MmaHUNy AU C )KUBOTHBIMH MTPOBOJMIIUCH C COOJIIOJIEHUEM IPaBUII MPOBEICHHS
paboT C UCHOJIB30BAaHUEM OHKCIEPUMEHTAIbHBIX KUBOTHBIX. MccienoBanue ObUIO 0100peHO
stueckuM komutetoM OI'BHY «MOM». ns uaeHTUGUKAIMM KJIETOK MUKPOTJIMU MPUMEHSIIN
aHTHUTeNa K KalblLUK-cBsA3bIBatonieMy Oenky Iba-1. [lnsg uccnenoBanus TMHAMUKN Pa3BUTHUS KJIETOK
sMOproHabHOro CM HCMONIb30BaIM CIAEAYIOIME MapKephl: BAMEHTHH (MapKep KJIETOK pagualbHON
rmuu), padnkoptun (DCX, mapkep HelpoOIacToB W WX HEHPUTOB) M CHHANTOQU3WH (Mapkep
CHHAIITUYECKUX BE3UKYJ). BpIsgBIeHHE NEpBUYHBIX CEHCOPHBIX ap@EepeHTOB, BpPACTAIOIIUX B
nopcanbHyio 9acTh CM, TpOBOIUIIN C TIOMOIIBI0 MapKepa nepudepuHa.

[Tokasano, uto nepssic Iba-1"kineTkn 0OHApyKUBAIOTCsE B Hop3aibHOi yacth CM Ha E12. B
BEHTpaJIbHOH 00sacTu sMOpuoHaIbHOr0o CM e TMHMYHBIE MUKPOTJIMOIIUTHI TTOSBIIsIIOTCS Ha E14, BO
Bpems popmupoBanus nepBbix DCX-coaepxkamux HeiipodbnactoB. Ha E15 nHanbonpmas mioTHOCT
MUKpOTJIMAJIbHBIX KJIETOK OTMEYeHa B JIByX 30HaX: B (OPMHUPYIOIIEMCS CEpOM BELIECTBE
BeHTpanbHOM yacTh CM u B o0slacTH BXOJa 3aJHEro Kopemka. Takke B 3TOT CPOK OTMEUYEHO
HaKOIUIEHHE CHHANTO(pU3MHA HeWpoOiacTaMu MEpeHUX POroB, YTO CBUAETEILCTBYET O Hayale
(GYHKIIMOHMPOBAHUS HEUPOHHBIX LIE€NeH. YCTaHOBIIEHO, YTO B HCCIEAYEMBbIH MEpHOJ| pa3BUTHUS
IUIOTHOCTh MONYJSIUU MHUKPOTJIMOLUTOB nepeaHux poroB CM moctosiHHO Bo3pactaeT. [lpuuem
HauOOJBIIMKA POCT YMCIIa MUKPOTJIMOIMTOB B BeHTpanbHOH yacth CM Habmonaercs B paHHHN
nepuoa dMOpuoreneza — mMexay 14 u 15 cyr. IlokazaHo, 4To SMOpPHOHATEHBIE MUKPOTJIAOIUTHI
HaxXOJATCS B TECHBIX B3aUMOOTHOLIEHUSAX C OTPOCTKAMH pagUaJbHOM TJIMM M OTPOCTKaMU
HEepoOIacTOB MepeHUX POroB, YTO CBHUJCTEIbCTBYET O BIMSHUM MHMKPOIJMOLUTOB KakK Ha
HEpoHOTEHe3, TaKk W Ha TiauoreHes. Vcmonb3ys mapkep ceHCOpHbBIX addepeHToB mnepudepuH,
ycranoBieHo, uto El14 — EI15 saBnsercs mepuogom Hadana (OPMHPOBAHMS CBSI3EH MEXIY
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neHTpanbHO U mepudepudeckoirt HepBHor cuctemort (ITHC). YcranoBieHO, 4TO B 3TOT MEPUO
IUTOTHOCTb IOIYJISIUN MUKPOTJIMOIIUTOB B 00JIACTH BXOZA 33JHET0 KOPEUIKa BO3pPACTAET IMOYTH B
IBa pa3a. B Oosee no3nHue cpokM MPEHATATIbHOI'O Pa3BUTUS IUIOTHOCTH HOMYJISLMU B U3y4yaeMOMH
obmactt CM moOCTEeNeHHO yMeHbIIaeTrcsa. Takum oOpa3om, HCCIeIOBaHHE IMHAMUKU DPa3BUTHUS
sMOproHaIbHOr0o CM KpbICHI U COIOCTaBJIEHUE IPOLIECCOB HEMpOHOreHe3a ¢ JIOKalIM3auuel u
MOP(OJIOTHUECKUMH HM3MEHEHUSIMH SMOPHOHAIBHOM MHUKPOTJIUH IMOJATBEPKAAET €€ ydyacTue B
Helpo- ¥ CHHANTOreHe3e, a CKOIICHHE MUKPOTJIMOLUTOB B 30HE BX0/1a 33 THETO KOPELIKa yKa3bIBaeT
Ha ee BO3MOXxHOe yuactue B hopmupoBanuu cBsizerd mexxay LIHC u [THC B smGpuorenese.

INPOTEKTUBHOE I[EﬁC:l“BHE 25-TUAPOKCUXOJIECTEPHHA B MOJEJIN
MUTOXOHAPUAJIBHOU JTUC®YHKIHUU B CKEJIETHOU MBIILIIE

Kysnenosa E.A. 12, Ilennesunkuii A.H.,? ITetpos A.M.%3

Y Kaszancxuii (Tpusonsicckuii) pedepanvhuiii ynusepcumem, Kazanw, Poccus
2 _ Kazanckuil uncmumym ouoxumuu u ouogusuxu KazHI] PAH, Kazaus, Poccus
8 _ Kaszanckuii 2ocyoapcmeennuiii meOuyunckutl ynusepcumem, Kazanw, Poccus

OxwucieHHbIE TPOU3BOIHBIC X0JIECTEPHUHA 00JIaJAI0T BBICOKON OMOIOTUYECKON aKTUBHOCTBIO.
25-ruspokcuxonecreput (25-'X) B cienoBbIX KOIUYecTBaX BbIpadaThIBAETCS BCEMU KJIETKAMU, a B
X0/l BOCHAJIMTENIBHBIX PEAKLUUHA €ro KOHIICHTPAalMs B TKAaHW M IIa3ME IIOBBIIIACTCA 3a CYET
IPOAYKIMH MakpodaraMu M JEHAPUTHBIMHM KieTKaMu. 25-I'X, MOMHMO pEryisiiuyd roMeocrasa
XOJIECTEPUHA, YYACTBYET B IPOTUBOBUPYCHOM 3aILUTE, IPO- U IPOTUBOBOCIIAINTEIILHBIX IIPOLIECCAX.
Ero cunre3 ycminBaeTcs npu 60KOBOM aMHOTPO(PHUUECKOM CKIIepo3e, 3a001€BaHNH, TOPAKAOIIUM
MOTOHEHPOHBI, HEPBHO-MBIIIEYHYIO ME€pelady W MbIIIEYHbIE BOJOKHA. OTO YKa3blBaeT Ha
BO3MOKHOE BiusiHHE 25-1"X Ha maTou3non0rnyeckre npouecchl B CKENETHBIX MBIIIAX, HATPUMED,
IIpU CapKOIIEHUH, BOSHUKHOBEHHE KOTOPOM COMPSKEHO C MUTOXOHAPUAIbHON AUCPYHKIIUEH.

Panee Hamu Obu1a mokaszaHa crocoOHOCTh 25-1'X ycuiIMBaTh HEPBHO-MBIIIECUHYIO Tepeavy.
O10T 3¢ (PeKT XxapakTepusyercs KaablUNi-3aBUCUMOCTbI0. AKTHBAIMSI MEMOPAHHBIX IEYEHOYHBIX X-
peuentopoB 1 uHosutonrpuchocharueix (MTD) perientopoB 3HIOMIAZMATHIECKOTO PETHUKYIyMa
25-I'X mpuBOMIIa K MOBBIIICHUIO KOHIICHTPAIIMHU KAJIBIUS B OKCTPa- M CHHAIITUYECKOM PErHoHax.

B nanHoit paboTte Obl1a BbIsIBIIEHA CIOCOOHOCTD 25-THPOKCUXO0JIECTEPHUHA CHUXKATh YPOBEHb
KJIbIUSI B MUTOXOHJPHSX CKEJIETHBIX MBIl KaKk B HOPME, TaK WM IIPH MOJIECIMPOBAHHUH
MUTOXOHAPHATBHON TUCHYHKIMHU € TTOMOIIbI0 aHTUMHIIMHA A, O1okaTopa |1l koMIiekca 3nexkTpoH-
TPAHCIIOPTHOM LenHU. J[aHHBIN MPOLECC XAPAKTEPU30BAICS AHAIOTMYHON KAJIBIMI-3aBUCUMOCTBIO:
6nmokana WT® peuenTopoB NpUBOIMIA K IOTEPE CHOCOOHOCTH OKCHUCTEPHHA PEryJnpoBaTh
KaJlblUEBbII OOMEH B MHTOXOHAPHUAX, YKa3blBas Ha BO3MOXKHOCTh KalbIIMEM BbI3bIBATh
OCBOOOXKICHHS KAJIbIUS U3 MUTOXOH/IPHIA.

Hakornuienre kanbliusi MUTOXOHIPUSIMA MOKET CTUMYJIMPOBATH MPOAYKIIMIO aKTUBHBIX (HOpM
kuciopoaa (ADPK) u okcupaTuBHBIN cTpecc, KOTOPBIA HaOIr0AaICs MpU ASWCTBUU aHTUMHIIMHA A B
MBITIeUHbIX BOJIOKHaX. [lorennmansho, 25-I'X depe3 BBIOPOC KamblUsi U3 MHUTOXOHAPUNA MOMKET
MOJIABJIATH 3TOT Mporecc. JlaHHbIil 3¢ ekt neficTBUTENbHO HaOMI0aICs B KOHTPOJIBHON TPYIIIE U B
YCIIOBUSIX BBI3BAHHOW aHTUMHUIIMHOM A MUTOXOH/ApUAIbHON AUC(YHKIMHU: BEIpaOOTKA CYIEPOKCU-
aHMOHA JOCTOBEPHO CHIKAJach B IPUCYTCTBUM OKcHcTeprHA. OIHAKO MOCJE MBIIIEYHON Harpy3Ku
(cTuMynALIMM  HEpPBHO-MbIIIeYHOro rmpemnapata) 25-'X He mnposBisi Takoil CHOCOOHOCTH.
AmHanoruyHasi CUTyanus HaOII0JaeTcsl IpU XeJaTHPOBAaHUHM BHYTPHKJIETOUHOro Kaibius. Bee aTo
MTOBTOPHO YKa3bIBAET HA KaJIbLIMH-3aBUCHMOCTh aHTHOKCUAAHTHOTO 3 dexTa 25-I'X.

[Mponykmuss A®K mnpuBoguTr K  mepekucHoMmy okucieHuto nunuaoB  (ITOJI),
3a/ICCTBOBAaHHOMY B HEHpoieTeHEepaTUBHBIX 3a001eBanusax. Hamu Obuta 0OHapy)eHa ClToCOOHOCTh
25-TUIPOKCUXOJIeCTEpHHA OKa3bIBaTh YIHETAoIIee AeHCTBUE Ha JaHHBIE MTPOIECChI, YTO YKa3bIBACT
Ha aHTHOKCHAAHTHBIE CBOMCTBa OKcucTepuHa. JlaHHBINA 3¢ ekt Habmogancs Mpu HOPMAIbHOM
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(GYHKIIMOHUPOBAHUU IIEMHU TepeHoca dJeKTpoHoB u mpu Onokazae |l kxomrmuiekca snekTpon-
TPaHCIIOPTHOM LIEIH.

ITOJI moxeT okaspIBaTh MaryOHOE BO3JEHCTBHE Ha HEPBHO-MBIMICUHYIO Tepenauy. [Ipu
MUTOXOHJIPHAIBHON AuC)YHKIMHE HAOTIOAAIOCh YTHETCHHE 3K30IIMTO3a CHHANTHYCCKUX BE3UKYIL,
KOTOpPOE€ YaCTMYHO YCTPAHSJIOCh BHEKJIETOYHOW KaTajla3od. JTO yKa3biBaeT Ha 3HaueHue ADK,
MPOAYLUPYEMBIX B MBIIILE, B PETPOrpaHON perynsuuu Heilporiepeaauud. B npucyrctBun 25-I'X
3¢ (HEeKTUBHOCTH IK30IIUTO3a MEUATOpa MPUOIMKAIACh K HOPMaIbHBIM 3HAYEHUSIM. DTO YKa3bIBaeT
Ha BO3MOKHOE MPOTEKTUBHOE JICHCTBUE OKCUCTEPUHA B MPOIECCAaX HEPBHO-MBIIIICYHOU Mepeaadn U
(YHKIIMOHUPOBAHUU CKEJIETHBIX MBIIIIII.

Bce skcrieprMeHTHI MPOBEACHBI C COOIOICHUEM OUOITHYECKUX HOPM.

Paboma noooepoicana epanmom PH®D Ne 21-14-00044.

IPPEKTBI YMEPEHHBIX 103 KOPEUHA HA TAPAMETPBI IBIXATEJIBHOI'O
HOUKJIA 1O " ITOCJIE PU3NYECKOU HAT'PY3KH.

Ky3pmuna A.1O., Anp-TaBun M., Camapun U.B., Aroesa C.C., bnoxuna A.C., Cunantsena JI.1.
Kaszanckuii ghedepanvuwiii ynusepcumem, Kazanw, Poccus

[Ipoiecc npIXaHUsT B OCHOBHOM OOECIEUMBAETCS IMEPUOAMYECKHMMM COKPAIIEHUSMU
JIBIXATEJIbHBIX MBIIIL, YIIPaBIsIEMbIX CIIELMAIbHBIMUA LIEHTPAMU B HEPBHOI cucTeMe. YIpaBlieHUE
LIUKJIOM JIbIXaTEeIbHbIX JBM)KEHUI CO CTOPOHBI HEPBHOW CHUCTEMBI OCYILECTBIISIETCS B CTBOJIE MO3ra
HEHpPOHAMU IBIXAaTEIBHOTO LIEHTPA, COOPAHHBIMHU B JOP3aJbHYIO U BEHTPAJIBHYIO PECITUPATOPHBIC
rpynisl. B psae paboT 6b110 OKa3aHO, YTO HEHPOHBI, YYACTBYIOLIUE B PETYIISALMU JbIXaHUS UMEIOT
JIOCTaTOYHO MHOTO aJ€HO3MHOBBIX pelentopoB Tuma Ai. Takke HM3BECTHO, YTO aJ€HO3UHOBBIC
peLenTopsl TUIA A2 OIIOCPENYIOT PETYJISLUIO IBIXaHUS B CIIydae TMIIOKCUH, CHUKasl pECIIMPATOPHBIN
put™M. OJHUM U3 HMIUPOKO PACTIPOCTPAHEHHBIX AHTArOHUCTOB aJ€HO3MHOBBIX PEIEnTOpoB A1 U A2
TUNOB sIBIIsieTCsl KopenH. B cBeTe mpencTaBieHHBIX JaHHBIX LIEIbI0 HAILIEro MCCIEI0BaHUS OBLIO
U3Y4YEHHE KpaTKOBPEMEHHbIX 3(P(exToB KoderHa Ha AbIXaTeIbHBI PUTM B HOPME U IOCIIE
¢bu3nvecKoil Harpy3Ku y MOJIOABIX JAEBYIIEK U IOHOLIEH.

B oskcnepumenTte ydactBoBasin 20 4YeNmOBEK C¢ HMX JOOPOBOJIBHOTO HH(POPMHUPOBAHHOTO
COrJlacHsi Ha HCCIIEZIOBaHUE, BCE HKCIEPUMEHTANbHbIE MPOLEAYpbl ObUIM BBIMNOJIHEHBl C
coONIoIcHUEeM BcCeX OMOITHMYECKMX HOpPM M HpaBWil. V3MepeHue AbIXaTeabHBIX I[apaMeTpoB
npousBogmiock Ha anmapare BIOPAC ¢ parumkoMm JpIXaTeNbHOTO YCHUIIMS U TEMIIEpaTypbl
BO3JyIIHOTO TOTOKa. B mepBoi 4YacTu 3KCHIEpUMEHTa W3MEPEHHs JbIXaTelbHBIX I[apaMeTpOB
MIPOBOJIMIIMCH B COCTOSIHUM TOKOSI 10 IpueMa kode, B KOTopoMm conepxkanoch 200 mr xodenna
(KOHIIEHTpaIlMs pacCUUTaHa C Y4eTOM MapKu KO(eHHbIX 3epeH U croco0a MPUroTOBJICHUS), U Yepe3
30 munyT M 1 yac mocie ero npuema. Bo BTOpoil 4acTH 3KCIIEpUMEHTA MPOBEIN KOHTPOJIBHYIO
pPETUCTpALMIO JIBIXaTEIbHBIX MapaMEeTPOB B IMOKOE, 3aT€M C Harpy3koil B TedyeHne 10 MUHYT Ha
BEJIOTPEHAXKEPE B CPEAHEM TEMIIE, ITOCIIE YETO U3MEPUIIN IbIXaTENbHbIE PUTMBI Ha 1, 3 1 5 MUHYyTax
nociie Harpy3ku. [locie 30 MUHYT OT/IbIXa yYaCTHUK IPUHKUMAJ Kode, B KOTopoM cozeprkaioch 200
Mr Kodeunna, 3atem yepe3 30 MUHYT IPOBOJIMIIOCH CEPUsl PETHUCTPALMi 1O TJIaHY KOHTPOJISL.

B nepBoii cepun 3KCepuMEHTOB OBLJIO MOKAa3aHO, YTO KO(EHH JOCTOBEPHO YBEIUYUBAET
aMIUINTYly AbIXaTeIbHBIX ABMKEHUH 10 2,97+0,7MB uepe3 30 mun u go 3,13+0,85 MB uepes 1 uac
1o cpaBHeHUIO ¢ 2,06+0,6 MB B IOKO€, M TOJIBKO Y YYaCTHUKOB, PEIKO MPUHUMAIONTNX Kode (MeHee
1 pa3a B Hezemnto). Bo3aMoXkHO, yBeIMUEHHE aMIUIUTY/Ibl AbIXAaTEIbHBIX JBUKEHUN y 3TOM TpyMIbl
moaeil cBa3aHo ¢ aHTUdochoaMICTEpa3HON aKTUBHOCTHIO KoenHa, Oiaromapsi KOTOpoil 3a cyer
BBICBOOOXK/IEHHS OOJIBIIIOTO KOJMYECTBA KalblMs YBEIMYMBAETCS CHJIa COKpAIlleHHUs AuadparMsl.
Bo3MokHO, 4TO y JroAeH, 4acToO MPUHUMAIOMIMX KO(E CHUXKAETCS YyBCTBUTEIBHOCTh K JAHHOMY
s dexTy KodenHa.
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Bo BTOpO#i cepum 3KCIIEPUMEHTOB y BCEX YYaCTHHUKOB DKCIIEPUMEHTA OBLIO BBISBICHO
YCUJICHUE aKTUBAIUU JBIXaTeIbHBIX PUTMOB Ha | MUHYTE BOCCTAHOBIEHUS IOCIE HATrPY30YHON
npoObl Ha GoHe npuema kKodenHa paBHbie 29,234+2,7 nBUMKEHUN/MUH O cpaBHEeHHIO ¢ 20,87+2,2
nBkeHui/MuH B KoHTpoje (P<0,050), yero He HaOdromanoch mocie HArpy3ouHoi mpoObl B
HOPMAaJIBHBIX YyCIoBUAX (0e3 kodewna). Janubiii 3gdekt moaTBepkIaeT ydyactue ajeHO3WHOBBIX
PEIEenTOPOB B CHIKCHUU PECIIUPATOPHOIO PUTMA B YCIOBUSX THUIIOKCHH, KOTOpas HabI0ganach B
MIEPUOJT BOCCTAHOBJICHUS TIOCIIe (PU3NICCKON HArPy3KH.

Pabora mnopnepxkana IIporpamMMoil  cTpaTerMuyeckoro akaJIeMHYECKOro JIUAEpCTBa
Kazanckoro ¢enepansaoro yausepcurera (IIPUOPUTET-2030).

AKTUBHOCTB TIPOTEOJIUTHUYECKOI'O ®PEPMEHTA TPUIICUHA B CbIBOPOTKE
KPOBMU IIPU PEAJIM3AIIMU MOTUBAIIMOHHO-OKPAIIEHHBIX ®OPM
MHOBEJAEHUS (ITIMTBEBOE, IMIIEBOE) Y KPBIC

N.B. Ky3pmuna, H.B. OBunnnukoa, C.M. Tonmsiro, b.b. Illoit6onos, T.C. 3amonoaunkoBa
OI'BHY « HUU nopmanvhoti ¢puzuonocuu um. I1L.K. Anoxunay, 2. Mockea, Poccus

Bce mnpoxopsimue OHOXMMHUYECKHE IIPOLIECCHI B OpraHu3Me, OOECIEUMBAIOLIUE €ro
KHU3HECATeNIbHOCTh, MPOTEKAIOT MpHU AKTUBHOM YydacTuu ¢epmeHToB. OpHuM u3 Haumbosee
3HAYUMBIX (DEPMEHTOB, HTPAOIIETO 3HAYUTEIHHYIO POJIb B OpTaHHW3ME, SBISCTCS TPUIICHH. PaHee
aroHuct PAR-2 — TpumncuH paccMaTpuBaid MPEUMYIIECTBEHHO KaK MHUIIEBAPUTENbHBIN (EepMEHT.
Onnako B HACTOsIIIEe BPEMsl YCTAHOBJIEHO, YTO TPHUIICUH MOIYJIUPYET AKTUBHOCTh KHHHH-
KAJUTMKPEMHOBOM W PEHHH-aHTHOTEH3UHOBOM CHCTEM B PETyJALHUHU COCYIUCTOTO TOHyca U
MPOHUIIAEMOCTH SHJOTENUS, TeMOCTa3a M JIp., BOBJIEKACTCS B MEXAHU3Mbl BOCHAIUTEIBHBIX
MPOLIECCOB U UMMYHOJIOTHYECKUX peakiuid. [Ipu 3ToM nmeroTcs e IMHUYHbBIE JaHHBIE, YTO AKTUBAIUS
PAR-2 BbI3bIBacT M3MEHEHUS MOBEIEHUS (HA MOJIEISAX TPEBOKHOCTH, aKTHBHOTO U MACCHBHOTO
n3beranus u ap.). OAHAKO CBEACHHI O XapaKTepe aKTUBHOCTU TPUIICHHA B CHIBOPOTKE KPOBU MpHU
peanu3anui TaKUX MOTHUBAIIMOHHO-OKPAIIECHHBIX (OpPM TOBEACHHUS KaK MUTHEBOE U THUIIEBOE Y
KUBOTHBIX B JIUTEpAType HE HANAECHO.

B cBsa3u ¢ oTuM, uenwvto uccnedosanus SBISIIOCH N3y4YEHHUE W3MEHEHUN AKTUBHOCTH
TPUIICHHA B CBIBOPOTKE KPOBH IOCIIE MUIIEBOU 1 BOJIHOM ACTIPUBAIINY, a TAKkKe Ha (DOHE HACHIIIICHHUS,
Y B3pOCIIBIX MOJIOBO3PENBIX KPBIC.

Metoauka ucciaenoBanusi. ONbIT BHIMOMHIM HA 3 Tpymnmnax (Mo 7 >KUBOTHBIX B KaXKJI0M)
nmabopaTopHBIX KpbIc omysiun «Wistary, ¢ maccoii Tena 250 — 300 r. KontposnbHas rpyra umena
CBOOOHBIN JOCTYNl K KOPMY M BOJie. B TeueHHe OBYX CYTOK >KMBOTHBIM B ONBITHOHN 1 rpymme
OTPaHUYMBAJIH B JOCTYIIE K BOJIE, a B ONBITHOM TpyIIne 2 — K KOpMY.

JKMBOTHBIX coJiep>Kalld B BUBAPUHU C KOHTPOJIUPYEMBIMHU YCIOBUSAMH OKpYKarOLIEH Cpebl:
temneparypa 18 —26°C, orHocutenbHas BiaxHocTs 30 — 70%, aBToMaTnyeckast cMeHa 12-4yacoBoro
cBeroBoro nepuoja, 100%-noe BeHTHIMpPOBaHKE. Bee skcniepuMeHThl TPOBOUIIN B COOTBETCTBHUHU C
npukazoMm MunzgapaBa PO Ne 199 ot 1.04.2016 r. «O06 yTBepKIECHUHM TpaBUI HaJJIEKAIICH
nabopaTopHO# MPAKTUKWY», a TakkKe ¢ TpeboBaHUAMU BcemupHOTo oOIecTBa 3alUThl KUBOTHBIX
(WSPA) u EBpomeiickoii KOHBEHIIMM O 3allUTe IKCIIEPUMEHTAIbHBIX >KUBOTHBHIX. [IpoBenmenue
sKcriepuMeHToB og00pero Kowmmccuerr mo 6uomenununckoit stuke ®I'BHY «HUU HOpmanbHOR
¢uznonoruu uM. [1.K. Anoxunay.

KpoBp s aHanuza oTOMpanu W3 XBOCTOBOW BEHBI, HCIIONB3YSl BaKyyMHBIE MPOOUPKU C
AKTUBAaTOPOM CBEPTHIBAaHUSA. AKTHBHOCTh TPHUIICHHA W JIPYTUX OMOXMMHUYECKHMX ITOKa3aTele B
CBIBOPOTKE KPOBH OINPEACTSUIM Ha MOTyaBTOMAaTHYECKOM OMOXMMHYECKOM aHaIM3aTtope «Sinnowa
BS-3000P» (KHP) ¢ ucnonb3oBaHnEeM COOTBETCTBYIOIIMX HAOOPOB peareHTOB.
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Craructrdeckyro 00pabOTKy JaHHBIX MPOBOAMIIM IO ajaropuTMam mnporpammbl Excel ¢
ucrnonb3oBaHueMm t-kputepusi CTbIOJEHTA IJIsi MajbIX TPYIN, W3MEHEHUs MOKa3aTelied CUUTaIH
3HauuMbIMU nipu p<0,05.

Pe3yabTaTsl HccaenoBaHuii. [Ipu OMOXUMUYECKUX HCCIEAOBAHUSIX CHIBOPOTKHI KPOBH OBLITH
oOHapyKeHbl pPa3HOHAIIPABJICHHbIE W3MEHEHMS] B AKTUBHOCTU TPUIICMHA B YCIOBHUAX >KaXAbl U
ronoja. Tak, mpu JIMIIEHUH BOJBI y )KMBOTHBIX HA0JI01aTl HAanO0JIee BBICOKYIO aKTUBHOCTh JAHHOTO
dbepmenta, koTopas Ha 23,2% yBenuuuBaiach 1o CpaBHEHUIO ¢ KOHTPOJIbHOI rpynmoi (p<0.05). Ha
(doHE TUIIEBOW ACTPUBAIMU Y KPBIC, HANPOTUB, ObUIO OOHAPYKEHO TOCTOBEPHOE CHIDKECHUE
aKTUBHOCTH JaHHOTO (pepmenTa Ha 23,3%.

Uepes wac mociie MpeIoCTaBlIeHUsT JENPUBHPOBAHHBIM KUBOTHBIM BOJIBI U KOpMa B 00enx
ONBITHBIX TPYMIax OBLIO BBIABICHO OJHOHANpaBieHHOe jgocTtoBepHoe (p<0.05) cHmKeHue
akTuBHOCTH TpunicuHa Ha 37,3% u 92,3% cOOTBETCTBEHHO 10 CPABHEHUIO C KOHTPOJIBLHOMN TPYIIIOM.

AJUIOCTEPUYECKHUE PEI'YJIATOPBI PEHEIITOPA JIIOTEMHU3UPYIOLIEI'O
I'OPMOHA/XOPUOHHNYECKOI'O TOHAJJOTPOIIMHA HA OCHOBE CTPYKTYPbI
THUEHO|2,3-d]-MUPUMUIUHA CO CJOXKHBIM TIPO®PUJIEM
®APMAKOJIOTUYECKONU AKTUBHOCTH

Jle6enes .A.,! BaxTiokoB A.A.,! Jlepkau K.B.,! Copoxoymos B.H.,2 Ky3uenosa B.C.,! IlInakos
A.01

L Unemumym seontoyuonnoti gusuonozuu u 6uoxumuu um. U.M. Ceuenosa Poccuiickoil
axaoemuu nayx, Cankm-Ilemepbype, Poccus,; > — Uncmumym xumuu, Cankm-Ilemepbypeckuii
2ocyoapcmeennulll ynugepcumem, Ilemepeogh, Poccus

[Tpu psine maToioruil My>KCKOW pernpoAyKTUBHON CHCTEMBI (CTEPOM]I-3aBUCHUMBIE OIMYXOJIH,
MIPEKIEBPEMEHHOE TI0JIOBOE CO3PEBAHKE) HEOOXOIUMBI TIOXObI ISl OCHa0IeHHS TECTUKYIISIPHOTO
crepouzioreneza. OTHUM M3 MEPCIIEKTUBHBIX KJIACCOB COEMHEHUH, KOTOPBIE MOT'YT OBITh JJIsl 3TOTO
HCIIOJIb30BaHbI, SIBISIOTCS HU3KOMOJIEKYJISIPHbIE COEAMHEHUS C aKTHMBHOCTHIO AHTArOHHUCTOB WIIN
MHBEPCUOHHBIX  arOHUCTOB  peLeNnTopa  JIIOTEHHU3UPYIOLIET0  FOPMOHA/XOPUOHUYECKOTO
roHagorpornuHa  (JII'/XI'-P),  koropble  cnocoOHBI ~ MHrMOMpPOBAaTh  CTHUMYJIMPOBAHHBIN
TOHAJOTPONIMHAMU CHUHTE3 TECTOCTEPOHA KileTkaMu Jlelura, a B Cilydae HHBEPCUOHHBIX arOHUCTOB
TaKkKe CHUXKaTh 0a30Byto akTuBHOCTH JII'/XT'-P. Hamu akTuBHO pa3pabaThIBalOTCs aJLIOCTEPUUECKUE
muranael JIT/XT-P Ha ocHoOBe cTpykTypbl THeHO[2,3-d]-mupuMuanHa, KOTOpbIE, B OTIMYHE OT
roHagorpornuHoB — JII' u XI' yenoBeka, CBA3BIBAIOTCS HE C BHEKJIETOYHBIM BBICOKOAP(UHHBIM
OPTOCTEPUUECKUM CaMTOM, a C aIJIOCTEPUUYECKUM CalTOM, pacroioXeHHbIM B TPaHCMEMOPaHHOM
KaHane peuentopa. Llenapio uccrnenoBanusi Obl10 M3ydeHHE (HapMaKOJIOTHMYECKOTO MPOPMIIsS IBYX
HOBBIX COCIAMHEHUH, 5-amuHO-4-(3-((0uc(aumernaaMuHo)MeTHIIeH )aMuHO)beHmI-N-(TpeT-0yTi)-
2-(MeTtuiaTno)treHo-[2,3-d]-nmupumuana-6-kapookcamuna (TPX51) u 5-amuno-N-(Tper-OyTim)-2-
(metmiTno)-4-(3-(mupuaun-3-cyabponamuio ) henmn)trueno| 2,3 -d jnupumuuH-6-kapookcamuia
(TPX3), no ux BaustHUIO Ha 6a30BbIi U X[ U-CTUMYTUPOBAHHBIN TECTHKYIJISPHBIH CTEPOUIOTECHES Y
caMII0B KpbIc. B skcniepuMenTax in Vitro, B mepBUYHOM KyabType KieTok Jledaura, o6a coeinHeHUs
OKa3bIBAIM HAa MPOAYKIMIO TECTOCTEPOHA CTUMYIUPYIOLUH 3((dEKT, XOTS U yCTyNalIu IO 3TOMY
nokasaremo XI'U u gpyromy aymutocrepudeckoMy perynsaropy — TP03. OxHako B SKCriepuMeHTax in
VIVO mpH BBEJCHHH IMOJOBO3PEIBIM caMilaM Kpbic coemuHeHuss TPXS1 u TPX3 chavana
CTUMYJIUPOBAIM MPOAYKIHIO TectocTepoHa (uepe3 60 muH), HO 3atem (uyepe3 120 — 360 muH)
OKa3bIBAJIM HHTHOMPYIOMUH 3G (DHEKT Ha MpoayKIuio ropMoHna. [IpenobpadboTka sTuMu pemnaparaMu
Kkpbic iepea BBeAeHreM uM aroHuctoB JII/XT-P XI'Y u TP03 B 3HauuTEeNbHON CTENeHH ociadsiia
ux crumynupyomue 3¢GGeKTsl Ha NPOAYKLHIO TeCTOCTepoHa. B ceMeHHUKax OlLIeHHWBAIU
HKCIPECCHIO  XOJIECTEpUH-TpaHCHopTHpytomero Oenka StAR, KOTOpbI sIBIsSIETCS CKOPOCTh-
JTUMUTHPYIOIIUM O€NKOM TepBod craguu crepougoreHe3a. [lokasano, yto o0a coeAMHEHUS
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CPaBHUTEIBHO CJIA00 BJIMSIOT Ha 0a30BBIM YPOBEHBb JKcIpeccuu TeHa StAR, HO B 3HAYUTEIHHOU
CTeneHu CHMXKAT ero ctumyssiuio X1 u TPO3, uTo XopoIio KoppeaupyeT ¢ UX HHTHOUPYIOIUM
BIIMSIHHEM Ha YPOBEHb TECTOCTEPOHA. XOTS BhIpaKeHHOCTh BIMstHUN TPXS51 u TPX3 Ha 6a30BbIi 1
CTUMYJUPOBAHHBI  TECTHKYJISAPHBIA  CTEPOMAOTEHE3 pasziauyanach, 00a COEAMHEHHUS 110
(hapMakoI0orHUecKOMy MpO(HUIII0 MOTYT OBITh OTHECEHBI K MHBEPCHOHHBIM aronmctam JII'/XI'-P.
[MapamokcanbpHoe pa3nuyue Mexay akTuBHOCTBIO TPX51 u TPX3 B ycnoBusix in Vitro u in vivo, a
TaKk)ke OBICTpOE 3aTyXaHHE UX CTUMYIUpPYIOLEro 3Qdekra Ha TECTUKYISAPHBIA CTEPOHIOTeHE3 U
MepPexo/1 ero B MHrHOupyromui 3 HeKT MoryT ObITh 00YCIOBIICHBI TIpOIieccaMu OnoTpaHchopMauu
MOJIEKYJI UCCJEIOBAaHHBIX COCIUHEHHUM WM M30UpaTeNbHBIM 3allyCKOM KaKHX-TO MOJICKYJISPHBIX
MEXaHU3MOB, Biustonmx Ha aeceHcutuzauuio JII/XI-P (manpumep, B-appecTHHOBBIX KacKaaoB),
4yTO TpeOyeT NanbHEWIIuX HcciaeloBaHUN. Bee sKCreprMeHThl Ha KMBOTHBIX OBLIM BBIIOJIHEHBI C
cobuoieHreM TpeboBaHusM Dtudeckoro komutera UDDB PAH, «Guide for the Care and Use of
Laboratory Animals» and the European Communities Council Directive recommendations for the
care and use of laboratory animals (2010/63/EU).
Pab6ota nognepikana Poccuiickum Hayurbim @onmom (poekt Ne 19-75-20122).

BAPUABEJIBHOCTb PUTMA CEPALA YCJIOBHO 31JOPOBBIX JETEM 7 - 10 JIET K
JETEU, HAXOJAINXCA HA PEABUJINTAIUHA ITOCJIE IEPEHECEHHOI'O
HEWPOOHKOJIOTHYECKOI'O 3ABOJIEBAHUSA

JTuxomanosa E.H.> 2, KoBanesa A.B.}

L _ @I'BHY «HUH nopmanvoii gusuonoeuu um. I1.K. Anoxunay, Mockea, Poccus
2 _ @I'BY «HMHIL] JT'OH um. JI. Pocauesa» JIPHI] «Pyccroe none», Yexos, Poccus

Beenenmne. V3BecTHo, uTo BaprabenbHocTh putMa cepana (BPC) orpaxkaer agantanuoHHble
nporeccsl opranuzma (Dulleck et al.,, 2014). Tpamuumonno mis ananmmza BPC wucmonssyror
CIEKTpaJIbHbIe (YAaCTOTHBIE) TMOKAa3aTeNM (XOTs 3a4acTyl0 OHM JAEMOHCTPUPYIOT MPOTHBOPEUMBHIE
JaHHbIE), TPU OTOM HCKIIOYas M3 aHajiu3a HenuHeWHble (Hampumep, APEN, sBistommiics
HE3aBUCHMBIM IapamMeTpoM) U BpemeHHble (baxunna, Anekcanapos, 2017). YV nereil BeretatuBHas
peryssuus cepieyHO-COCYAUCTON NieaTenbHOCTH Gopmupyetcs nocteneHHo (Ilanuna u ap., 2018;
Co3uHoBa, baxunna, Anekcanapos, 2017). OTMeuaercs, 4TO B pe3yJibTaTe pa3IMuHbIX OBPEXKACHUIN
ITHC napyiraeTcst KOHTPOJIb paboThI Cep/ilia co CTOPOHbI HepBHOU cucTembl (Yahaloma et al., 2023).
Onnako mo manueiM Cakan P. et al. (2022) usmeHeHus1, BbI3BaHHBIE HHTEHCHUBHON BBICOKOI03HOM
XUMHOTEpanuel, He COXpaHstoTcs npu nozajaepxkubaromeid. Heabto paboTel ObIIO UCCleOBaHKE
ocobenHocteit BPC, orieHeHHOI 10 TpeM OCHOBHBIM BHIaM aHAIN3a, Y JeTel MJIaIIIero MKOIbHOTO
BO3pacTa, MePeHeCHINX HEHPOOHKOJIOTHYECKOE 3a00IeBaHNe, IO CPAaBHEHHIO C YCIOBHO 3/J0POBBIMU
JETbMH.

Metoabl. BrpiOopky coctaBunu 19 mnanueHTOB, HaXOAAMIMXCS Ha JUHAMHYECKOM
HaOmMo1eHnH (OT MOJIYTro/1a) TMOCTE JISUEHHUS OIMyXOJH rosioBHOTo Mo3ra (OI'M) (9.2+0.77 net) u 36
YCIOBHO 370poBBIX gneredd (8.7+1.23 nmer). B rpymnme manueHTOB OBUTM CIEIYIONIUE THIIBI
HOBOOOpa3zoBaHuii: Meayiiodbmactoma (N=8), actpouuroma (N=6), sneHaumMoma (N=4), rmoma u
repMuHoMa (o 1 uyenoBeky). B cocrostHMM mOKOs (CHAS C OTKPBITBIMU TIJIa3aMH) y JeTei
perucTpupoBayiv GOTOMIETU3MOTPaMMY (JaTYMK Ha MOYIIEYKe OOJBIIOTO Maiblia JIEBOM PyKH) B
T€UEHUWEe Tpex MUHYT. HenpepblBHBIN Pl KapAUOMHTEPBAIOB, BblIeNeHHbIX u3 DIIT,
aHaIM3MpPOBAIIM Tpu momoum mnporpammel  Kubuos HRV Standard 3.5.0 ¢ BeramcieHuem
MoKa3aresel, XapaKTepu3yIIuX 0COOEHHOCTH pUTMa Cep/lia, MPU MOMOIIYU TPEX OCHOBHBIX BUIOB
aHaJIM3a: YaCTOTHOTO, BPEMEHHOro W HenMHeHHOro. CTaTHCTHYECKyI0 00pabOTKy pe3yinbTaToB
MPOBOJIMIIM TPH TIOMOIIM TIAKeTa CTATHCTHYECKMX mporpamm Statistica 12: ommcarenbHbIe
CTaTUCTHKH, CPAaBHEHHE HE3aBHCHMBIX BBIOOPOK IO HeEMapaMeTpudyeckoMy KpuTepuio MaHHa-
YUTHU, KOPPEJSIMOHHBIN aHAIN3.

38



Pe3yabTaTsl. Hanbonee monynspHbIi Ha CETOMHSIIHUN J€HL BHJ aHAIM3a PUTMa Cceplia —
YaCTOTHBIH — OKa3aJcsd B HAlllEeM CJIy4ae HEYYBCTBUTEIbHBIM METOJOM: IOJAIPYNIbl AETEH He
pasnuuanuck 1o mokaszareasm LF (%, n.u.), HF (%, n.u.) u ux ornomenus LF/HF. Camsbie
MeaIeHHble Konebanus B auanazone V0LF He aHanmm3npoBanuck, MOCKOIBKY JUTUTEIBHOCTD 3aIHCH
OblJIa OrpaHWyYeHa 3 MHUHYTaMH, a coryiacHo pekomeHaanusaMm (Camm A. J. et al., 1996; baeBckuii u
ap., 2001) st onenku mourHocTH VLF HEeoO6xonumo He MeHee 5 munyT. Ilpu 3TOM 110 pe3ynpTaram
BPEMEHHOTO aHajIM3a pUTMa Cep/lia o BCeM IMoKa3aTessiM BapuadeIbHOCTh B KOHTPOJIbHOM TPYIINe
Obuta cratuctuueckd 3HauuMmo Bbime, a YCC — Hmxke. Takxke pasnuyainch W HEKOTOpHIE
HeJTMHEHHBIE MToKa3aTenu: 00a nmapamerpa oobsaka [lyankape SD1 u SD2 B koHTpoJIe OBLTH BBIIIE, HO
ux otHomenue (SD2/SD1) ne paznuyanocs. [TokazaTens anmnpokcuMmupoBanHoi saTponun (ApPEN) B
KOHTpoJsie Obl1 Hike. M3BecTHO, yTo MHOTHE nokazarenu BPC, momyueHHble 0 pa3HbIM METOJaM
aHayn3a, B3auMocBs3anbl (Kymnanues, 2012). Pe3ynbraThl KOppEIALMOHHOTO aHAJIM3a MOJYy4YEHHBIX
nokazaresneit BPC B kaxaoil mnoArpymnme OTAEIbHO TOKa3ajd, 4YTO B KOHTPOJBHOM Trpymme
B3aMMOCBSI3€H MEXKly pa3HbIMU IOKa3aTeSIMUA 3HAYUTEIBHO OOJbIIe (B TOM YHCIE C BO3PACTOM),
yeM B rpynne ¢ OI'M.

3akiaodenue. MapopmaTuBHOCTE MeTOAO0B aHanu3a BPC pasnmmyHa, W WCHOJIB30BaHUE
TOJILKO OJTHOTO METOJla MOXET OTPaHHYUTh M HCKa3UTh pe3yiabTarThl. COINIACHO BPEMEHHOMY H
HenuHeitHoMy aHanu3y BPC y manueHToB, HaxOoIsMIMXCS Ha PeadMIUTAlMU TIOCIE TEpanuH I10
ooty OI'M, cHUXKEHa, YTO MOXKET IPUBOIUTH K UX MOBBIIIEHHONW YTOMJISIEMOCTH U PUCKY Pa3BUTHUS
HapyIIEHUN B paboTe CepACYHO-COCYTUCTON CUCTEMBI.

MHUOIPOTEKTUBHBIE CBOMICTBA HEKBAHTOBOI'O ALIETUJIXOJMHA
Jonaruua E.B.12, I"aBpuuenko A.B.1, TTacatenkas H.A.'3, Cokonoa M.T".4°

! — Hepeviii Canxm-Ilemepbypackuii 20cyoapcmeentvlii MeOUYUHCKULL YHUEEPCUMeN UM. AKdO.
UII. Ilasnosa M3 P®, Cankm-Ilemepbype, Poccus
2 _ Uncmumym usuonoeuu um. M.I1. Ilaénoéa PAH, Cankm-ITemep6ype, Poccus
3 _ Uncmumym skenepumenmanvroii meouyunst, Cankm-ITemepbype, Poccus

* — Hayuonanvuwiii MeOuyuncKuil ucciedosamensckuii yeump umenu B.A. Anmazoea, Cankm-
Ilemepbype, Poccus

® — Poccuiickuii 2ocyoapcmeennviii nedazoeuseckuii ynusepcumem um. A.M. Fepyena, Canxm-
Ilemepoype, Poccus

HepBHo-MbIlIeUHbIE ayTOMMMYHHBIE 3a00JI€BaHMs BCETJa CONMPOBOXAAIOTCS HApyLIEHUEM
TPO(MUKN CKEJNETHBIX MBI BHE 3aBHCUMOCTH OT JIOKAJIM3ALUHU IaTOJOTHYECKOro Ipolecca.
XpoHuyeckass BOCHAJWTENbHas JAeMHeTuHu3upyromas mnonuHeBpornatus (XBIAI) — »s10
npuoOpeTeHHast XpOHUYECKash ayTOMMMYHHasl TIOJIMHEBPOIATHsI, 00yCIOBIEHHAs BOCHATUTENbHON
JeMHeNIMHU3aliel HEPBHOTO BOJIOKHA C Pa3BUTHEM BTOPUYHON aKCOHOIATUHU U J€HEPBALlMOHHON
arpouu ckenerHsix Mbimn. Pacnpocrpanennocts XBJII cocraBnser 0,81 — 1,90 ciyuas na 100
THIC. HaceseHus. Myx4uHbI 60J1etoT B 1,5 pasa yare >KeHIIHH.

AUETUIXOJIMH — HEHpoMeauaTop B HEPBHO-MBIIIEYHOM COEAMHEHUH, CHOCOOHBIN
BBIIETISITECS. B CHHANTUYECKYIO II€Jdb B KBAaHTOBOM BHJE M B BHJI€ HEKBAHTOBOW YTEUKH.
HexBaHTOBBIH alleTUIXOIMH MOBBIIAET PAOOTOCTIOCOOHOCTh HETPEPHIBHO YTOMIIIEMOW CKEJIETHOU
MBIIIIEL. I EKT HEe CBA3aH C €ro JIeHCTBUEM Ha XOJMHOPEIENTOPHI, a OMOCPEAOBaH BIUSHUEM Ha
Na'/K*-AT®a3y. JIlaHHBIX O BO3MOXHBIX TPOPOTPOMHBIX dP(PEKTaX HEKBAHTOBOTO AlCTHIXOIHHA
JI0 HACTOSIIEr0 BpeMEHH He ObLIO.

[lenpto  paboTBl  sBISIETCS M3y4EHHE MHMONPOTEKTHBHBIX CBOHCTB  HEKBAHTOBOI'O
aIleTUJIXOJMHA B HOPME U Ha MOJICIIH MHOIIATHYECKOTO (MbIeqHoro) kommonenra XB/IIT in vitro.

[Ton HaGmroeHreM HaxouIHch 32 manuenTta. Bo3pact 60ibHBIX cocTaBmi oT 47 10 66 et
(Menmana Bo3pacta 54,3 net). BceM manueHTam B X0/1€ KIIMHUKO-UHCTPYMEHTAIBHOTO HCCIICTIOBAHUS
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Obi1  BeICTaBineH nuarHo3 XBJIII. Ot kaxmoro OOJBHOTO OBUIO TIOJYYEHO MHUCHMEHHOE
nHpOopMHpOBaHHOE corjacue. KOHTPOJIbHYIO TPYMIy COCTaBWIM 25 3J0POBBIX JI0OPOBOJIBIIEB.
[IpoBeneHO KIMHUKO-HEBPOJIOrHYecKoe oOcCie0oBaHUuEe, MMMYHO(DEPEMEHTHBIM aHalu3 IUIa3Mbl
kpoBu (kut ELISA), snextponelipomuorpadus. Paspabotana meToauka OpraHOTHIHYECKOTO
KYJIbTUBHUPOBAHUS TKaHU CKeJeTHOW MbIIbl 10 — 12 mHEBHBIX KypUHBIX AMOPHOHOB U MOJEIb
Muonaruieckoro (MpimedHoro) komnonenra XBJIIT in vitro. M3ydensl TpodoTponHbie 3PPEKThI
alleTWIIXOJIMHA U Oya0anHa B IIMPOKOM JIMana30He KOHIIEHTPAIM B YCIOBUSIX HOPMbI U Ha MOJIENIU
XBAIL. Bcero uccnenoano 6200 sKCIlaHTaTOB. AHaau3 IMOJYYEHHBIX JaHHBIX MPOBOJIUIN C
ucronb3oBaHueM Mophomerpudeckoro metoaa u nmporpammbel STATISTICA 10.0.

OOHapyXeHO, YTO YPOBEHb AHTUTEN K HUKOTHHOBBIM XOJHMHOPEIENITOpaM B IJIa3Me KPOBH
6onpHbIX XB/II1 mossimen (0,42+0,087 amounb/in) u B pazBeaeHusx 1:70 u 1:100 mrazma uHTHOUpyeT
POCT SKCIUTAHTATOB TKAHMU CKEJIIETHOW MBIIIBL. MUONPOTEKTUBHBIA 3()()EeKT HEeKBAaHTOBOTO
alleTWIIXOJIMHA B HOpPME U Ha Mojenu muomnatudeckoro komrnoneHnra XB/III in vitro peanusyercs
IPSIMO 33 CUET aKTHBAIWK CUTHAIBbHOM pyHKimu Na'/K-AT®dassl u perenTop-omnocpejoBaHHoO 3a
CYET MOAYJISIMK BHYTPUKIETOUHOTO CUrHajia B ancambiie H-xomuuropenenrop — Na'/K -AT®aza.

INOCTKOJIMTHASA TPAHC®OPMAIIUSA BKJIAJTA
5-HT1A-3ABUCHUMBIX MEXAHU3MOB B CYIIPACIIMHAJIBHBIE MEXAHU3MBbI
ABJIOMHHAJIBHOM BOJIA

Jio6amuna O.A.12, Cusauenko U.B.!, Cymkesnu .M.}, Bycbiruna M.

L Unemumym gusuonoeuu um. M.I1. ITanosa PAH,
2 _ Unemumym gpapmaxonozuu um. A.B. Banvomana ITICII6IMY um. axao. U.IT. Ilaérosa
Munzopasa P®, Cankm-Ilemepbype, Poccus

Monynaropsl nepupepuyecKux U LHEHTPAIbHBIX CEPOTOHUHOBBIX PELENTOPOB B HACTOSILEE
BpEMS pacCMaTPHUBAIOTCS B KaueCTBE NEPCIEKTHBHBIX CPEACTB JUIsl KyNMPOBaHUS PEKYPPEHTHOU
a0OoMHUHAJILHOM 00aM, OECHOKOsIIEl MNAalUeHTOB ¢ BOCHAIMUTEILHBIMHA  3a00J€BaHUSIMHA
MULICBAPUTENBHOIO TpakTa B CTaAMM PEMUCCUU WM  IIOCTBOCHAIMTEIBHBIM CHHAPOMOM
paszapaxkeHHo kumku. K yucny Takux npemapaToB OTHOCST aroHucTsl 5-HT1A peuentopos,
KOTOpBIE MPOJEMOHCTPUPOBAIM AHTUHOLMILIEITUBHBIE CBOMCTBA B DKCIEPUMEHTAIBHBIX MOJEIAX
abloMMHaAIBHOM  0ONMM  Ha  370pOBBIX JKMBOTHBIX. OpHAKO, MMEIOIIMECS JaHHbIE O
HEHPOIUIACTUYECKUX MEPECTPOMKAX B CEPOTOHMHEPTUYECKON CUCTEME TOJIOBHOTO MO3ra, KOTOPbIE
BO3HUKAIOT IPH KUILIEYHOM BOCTIAJIEHUH U CLIOCOOHBI COXPAHATHCS M1OCIIE €T0 MOJIHOTO pa3pelieHus,
MO3BOJISIFOT IpeAmnonaraTe, uto Bkmax S5-HT1A-3aBUCHMMBIX MEXaHM3MOB B CYIpPAaclMHAJIbHBINA
KOHTPOJIb BUCLIEPAJIbHOM 0011 B HOPME U MOCJE NEPEHECEHHOTO OPTraHMYECKOT0 BOCIIATICHUSI MOKET
pasnuyarbes, MNPUBOAS K W3MEHEHUsM TepaneBTuueckoro neictsusi S5-HT1A-aronucroB B
[TOCTBOCTIAIUTEIbHBIA EPUOI.

[lenp0 MpOBEIEHHOIO HAMU HCCIIEIOBaHUSA SIBJSUIACh CPaBHUTENbHAs oLeHKa 3(deKToB 5-
HT1A-aronucra OycrnupoHa Ha CylnpacHUHAIbHbIE HEMpOHaTbHbIE M TMOBEACHUECKUNH MapKephl
a0JJOMUHAJIBHOW HOLMIENIIUY B HOPME U 1OCIIE IEPEHECEHHOT0 KUIIEYHOT0 BOCHaICHHs (KOJIUTA).

OKCHepUMEHThI BBIIIOJHEHBI Ha B3pPOCIBIX caMllax KpbIic JMHUUM Bucrap c cobmoneHuem
OCHOBHBIX OMOITHYECKHX MpPaBHUJ. Y 3JI0POBBIX WM TEPEHECIIUX 3KCIIEPUMEHTAIBHBIA KOJIUT
KUBOTHBIX B aHecTe3upoBaHHOM (1.5 wmr/kr yperana, B/Op) miu OOAPCTBYIOIIEM COCTOSIHUU
IIPOU3BOJMIIM  COOTBETCTBEHHO BHEKJIETOYHYIO MUKPOXJIEKTPOJHYIO PErHCTpaluil0 OTBETOB
HEHPOHOB MPOJOJTOBATOTO MO3Ta WM 3JIEKTPOMHOrpaQHUUECKy0 3aluch BUCLHEPOMOTOPHOMN
peakiuu (BMP) na 6oneBoe konopekrtanbHoe pactsbkeHue (KPP) o m mocne BHyTpUBEHHOTO WM
MTOJKOXHOTO BBeNeHUs OycrmpoHa (Sigma-Aldrich, CIIIA).

V¥ KpbIc, npoTecTHpoBaHHbIX depe3 14 — 37 ngHeil mocne paspeleHus KOJIMTa, HCXOIHO
HHAYIMPOBaHHOTO NUKpHICYIbhonueBoii kucmoroit (TNBS, Sigma-Aldrich, CIIA), peakuun
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HEWPOHOB MpooiroBaToro Mo3ra 1 BMP Ha 6071€B0o€ KOOpPEKTaTbHOE PACTSHKEHHE ObLTH YCHUIICHBI
10 CPAaBHEHUIO C TAKOBBIMU B HOPME, CBUJIETENIBCTBYS O PA3BUTUU [TOCTBOCHAIIMTEIbHON KUILIEYHON
runepaire3n. BHyTpuBeHHOE BBeeHHE OycnupoHa (2 U 4 MI/Kr) 10303aBUCUMO moaasisiiio KPP-
BbI3BAaHHOE BO30YXIeHHE OyabOapHBIX HEHPOHOB Y 370POBBIX AaHECTE3MPOBAHHBIX KPBIC, HO
BBI3BIBAJIO HE3aBUCHUMOE OT JI03bl YCWJIEHHE WX HOLMUENTUBHOM AKTUBALMHM y MOCTKOJUTHBIX
KUBOTHBIX, TEpsAs y MOCIEIHUX TaKkKe CHOCOOHOCTh TMOJABIISATH CHCTEMHBIC T€MOIMHAMUYECKHE
peaknuu Ha KPP. B cormacum ¢ mpoIeMOHCTPUPOBAHHBIMU HEHPOHAIBbHBIMU 3 (deKTamu,
nonkoxkHoe BBeacHue S-HT1A-aronucra (2 Mr/kr) 60ApCTBYIOMIMM KpbICaM, KOTOPOE OCIabIsio
BMP na OomeBoe KPP B Hopme, emie 0Oosiee yCHJIMBAJIO 3Ty pEAKIUIO y JKHUBOTHBIX C
MMOCTBOCHAIUTEIBHON KUILIEYUHOW TUIEPAITE3UECH.

[lony4yeHHble NaHHBIE CBHUJETEIBCTBYIOT, YTO JJIA MOCTKOJUTHOTO IEpPHOJia XapakTepHa
tpanchopmanuess Bkiana S-HT1A-3aBHCHMBIX MEXaHM3MOB B CYNpPAaCHUHAIbHBIA KOHTPOJIb
BUCLIEPAJIbHOIM 00JM M3 MPHUCYLIEr0 B HOPME TOPMO3HOIO B YCUJIMBAIOLIWH, YTO YKa3bIBaeT Ha
HEIeNIecO00pPa3HOCTh MPUMEHEHHs OyCIHMpOHAa M, BO3MOXHO, Ipyrux S5-HT1A-aronmcroB s
KYIUPOBaHUS MOCTBOCHAIUTEIHHON a0 IOMUHAILHOM 00U B KJIMHHKE.

HccnenoBanue BBIIOTHEHO 3a cueT rpanTa Poccuiickoro Hayunoro ¢onma Ne 23-25-00151,
https://rscf.ru/project/23-25-00151/.

MOJIEKYJISIPHBIE UIBMEHEHUSI TEMATOSHUE®AJTUYECKOI'O BAPBEPA
TP JEMCTBHUU PA3ZJIMYHBIX ITIOBPEKJTAIOIIUX ®AKTOPOB

MapkoB A.T.
Canxm-Ilemepbypeckuii 2ocyoapcmeennuiii ynusepcumem, Cankm-Ilemepbype, Poccus

OHJOTENUI KPOBEHOCHBIX COCYJIOB TOJIOBHOTO MO3ra SBJISETCS OJHOM M3 KIIIOYEBBIX
CTpYKTyp remaTtosHuedannueckoro Oapsepa (I'DB), koTopblii obecrneunmBaeT perynupyemMblil
TPAHCIIOPT MOHOB, BOJBI M PA3JIMUHBIX BELECTB MEXKIY IJIA3MOM KPOBU M MAPEHXUMOU T'OJIOBHOTO
Mo3ra. CelneKTUBHBIM MEXKJIETOUHBIN TPAHCIIOPT B AHAOTEIINHA KPOBEHOCHBIX COCY/A0B MPUBOAUT K
CTa0WJIM3allMM COCTaBa MEKKJIETOYHOM JKUAKOCTM TKaHH MO3ra U TOJJEpKaHHIO (DYHKIUIA
HEellpoHOB. bapbepHble CBOMCTBAa JHAOTENUS KPOBEHOCHBIX COCYJOB OIpPENENAOTCS OeKkaMu
IUTIOTHBIX KOHTaKTOB CeMENCTBa KJayAMHA, a TAaKKe OKKIIOAWHOM. B ¢dopmupoBaHuU CTPYKTYpHI
IUIOTHBIX KOHTAKTOB BaXKHas poJIb NPUHAUICKUT JIMNKHAAM IUIa3MaTUYecKO MeMOpaHbl,
O0bEIUHEHHBIMU BMeCT€ C OeJIKaMH IUIOTHBIX KOHTaKTOB B JMOUIHBIA padr. PazBurue
HeHpoJiereHepaTUBHbBIX 3200JI€BaHUH U ICUXUATPUIECKUX PACCTPONUCTB KOPPETUPYET C U3SMEHEHUEM
KJIAyINHOB B 3HJIOTEJIMU COCYI0B TOJIOBHOTO MO3Ta.

UccnenoBanu BiausHUuEe MeTui-Oera-nukinogexkctpua (MOLLJ]), koTopblii  BbI3BIBAaET
JeCTaOUIN3AIMIO JIMITHUI-YIOPSIIOYeHHON (a3bl IUIa3MaTHUYeCKO MeMOpaHbl, yabanHa, aroHHCTa
Na/K-AT®a3sl, 1 rpaBUTAIMOHHON Pa3rpy3KH Ha YPOBEHb OEJKOB IUIOTHBIX KOHTAKTOB B JIOOHBIX
J0Js1X Mo3ra KpbIckl. CamIiiaM KpbIc BHYTpuBeHHO BBomiM MOLJL (5 mr/kr maccel Tena), yabaus (1
MKI/KI/CYTKH) WM T[OJBEpraju TIpaBUTALlMOHHOW pa3rpy3ke. OTMbITBI Ha JKUBOTHBIX OBLIH
MIPOBE/ICHBl B COOTBETCTBHM C TPeOOBaHUSAMH IO OHoMenuIUHCKON 3THKe P® u c onobOpenus
Komutera no Ouostuke Cankr-IletepOyprckoro ynuBepcurera. [IpoObl TkaHM JOOHBIX a0iel
TOJIOBHOT'O MO3Ta KpbIC Opaiu /Ui IpoBeieHus: BectepH 6110Ta 1 IMMYHOTUCTOXUMUH.

MOI1/] BbI3bIBaET 3HAUNTENBHOE CHIDKEHNE YPOBHS KJlayIuHa-5 U TPEXKpaTHOE yBEIUYEHUE
OKKJIIOJIMHA B TKAaHH JIOOHBIX JI0J€H MO3ra KpbIChl. Y POBEHb KilayJauHa-1 octaercs 6e3 M3MEHEHHH.
Knaynuu-5 BHOCUT OCHOBHOHM BKJaJ B HENPOHHUIIAEMOCTb SHIOTEIHS KPOBEHOCHBIX COCY/OB,
MIO3TOMY MOYHO MPEAIOI0KUTh, YTO U3MEHEHHUE YIOPAJOUYSCHHOCTH JIMMUAHOM (a3bl pa)TOB MOXKET
IIPUBECTH K YBEIMUYCHHIO MEXKIETOYHOH MpoHHIaeMocTd. Takum oOpa3oM, JUNUAHBIN COCTaB
IUIa3MaTHYEeCKOl MeMOpaHbl SHIOTEHSI KPOBEHOCHBIX COCY/IOB T'OJIOBHOTO MO3Ta KPBICHI SIBIISIETCS
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BAXHBIM MOJIEKYJSPHBIM KOMIIOHEHTOM IIJIOTHBIX KOHTAaKTOB UM MOXET MPUHUMATh ydacTHE B
MOJICP )KaHUH U PETYISIIUUA OAPhEPHBIX CBOMCTB reMaTodHIePaTHIecKOro oaprepa.

Beenenue yabanHa u rpaBUTallMOHHAs pa3rpy3Ka MOBBIIAINA YPOBEHb KilayAuHa-1, HE BIUAS
Ha YPOBEHbB JIPYTHX OEJIKOB IJIOTHBIX KOHTAKTOB. JIBOITHOE NMMYHOTHCTOXMMHYECKOE OKPAIIBAHIE
C MPUMEHEHHEM MapKepa MEKKJIETOUHBIX KOHTAKTOB DHAOTEIUs KPOBEHOCHBIX cocynoB (PECAM-
1) u Genkam¥u TUTOTHBIX KOHTAKTOB, a TAKXKE MOCIEIYIONINA aHAIN3 U300paKeHH Ha KOH(OKATHhHOM
Ja3epHOM MHUKPOCKOIIE MOATBEPKAAIOT, YTO U3MEHEHHE YPOBHS KilayauHa-1, -5 U OKKJIIOJMHA BO
BCEX CEPHSIX SKCIEPUMEHTOB JIOKAJM30BAHO B SHAOTEIUH KPOBEHOCHBIX COCYIOB. DTH JIaHHbBIE
MO3BOJISIIOT TPENONIOKUTh, YTO B YCIOBUAX MPUMEHEHUS Pa3IMYHBIX MOBpEXIAIOMUX (HaKTOPOB
aJlanTallMOHHbIE M3MEHEHHs B IUIOTHBIX KOHTAKTaX, PEryJUPYIOMIMX MPOHUIAEMOCTb SHAOTEIHUS
COCY/IOB, pEaIU3yl0TCA 3a CYET MO3aMYHOCTH MOJIEKYJSPHBIX NETEPMUHAHT ITHX CTPYKTYp U
aKTHBAIMY Pa3JIMYHBIX CUTHAIBHBIX ITyTel. B o0ecrnieuenne miacTHYHOCTH reMaTodHIePaTnIecKOro
Oapbepa BKIIOYEHBI O€JIKH MIIOTHBIX KOHTAKTOB SHI0TENNS KPOBEHOCHBIX COCYIOB FOJIOBHOT'O MO3Ta.

IJEKTPOSHIEPATIOTPAOUYECKHUE KOPPEJIATBI BLIPABOTAHHOCTH
ABUTI'ATEJIbHOI'O HABBIKA B CTPYKTYPE LIEJIEHAIIPABJIEHHOU
MNPOI'PAMMBI JEMCTBUU

Macmrokos A.Il., Ymproxun A.E.

Ilepeviii Mockoeckuii 2ocyoapcmeenHblti MeOUYUHCKUl yHusepcumem umenu U.M.
Ceuenosa.

BBenenue: Inpu MHOTNOKPaTHOM IIOBTOPHOM  BBIIIOJIHEHMM JIBUTATEJIBHOTO  HAaBbIKa
MIPOUCXOJUT ONTUMU3ALUS €r0 CTPYKTYPhl U KOHTPOJIS. YTIOPSII0YMBAIOTCS BPEMEHHbIE HHTEPBAJIbI
MEXY OTIEIbHBIMA KOMIIOHEHTAMM BBINIOJIHAEMOIO IBWXXCHMS, U aBTOMAaTU3UPYETCS KOHTPOJb
peain3yeMoil mporpaMMbl ABM)KEHHSA. ABTOMAaTH3allusl JIBUTaTEIbHOTO HaBbIKa CONPOBOXKIAETCS
IIEPEHOCOM aKTHUBHOI'O BHUMaHUS U IPOU3BOJIBHOIO KOHTPOJISI BBIIOJIHAEMOTO JBUKECHMSI HA IpyTUe
3a/lauM, COIPOBOXKJAIOIIME  BBIIOJHAEMOE JABWKEHHE. OJIEKTpOrpapuueckKuM  KOPKOBBIM
HKBHUBAJIEHTOM (OPMHMPOBAHUS U 3allycka JBUTATEIbHOTO KOMIIOHEHTa MOTOPHOW MpOTpaMMbI
CIIY’)KMT JBUTATEJIbHBIA MOTEHLMAT TOTOBHOCTH, IPEIBAPSIOUINI BBITOJHEHUE MPOU3BOJIBHOIO
MBIILIEYHOT O IBMKeHUs. [Ipeacrapiser nHTEepec, U3MEHSAETCS JIM KOPKOBBIM IPOLECCUHT MHULIMALIAN
BOJIEBOI'O MBIIIEYHOTO JABM)KEHUS B CTPYKTYpE Li€JICHANpPaBIE€HHOW MpOrpamMmbl MPHU Pa3IHMYHOU
CTETNEHH BBIPAOOTAHHOCTH MBILIEYHOTO JABMKEHHUSL.

[enbto uccneaoBanus ObIJIO U3YyYEHHE KOPKOBOTO MPOILIECCHHTAa MBIIIEYHOTO JIBUYKEHUS TIPU
pa3NUYHOM CTENEHH BhIPAaOOTAHHOCTHU JABUTaTEIbHOIO HABBIKA.

Marepuansl 1 METOABL: 3OPOBBIE BOJIOHTEPHI MYXYUHBI 19 — 23 neT BBINOJIHAIN TECT Ha
KOMIIbIOTEpE. BO BpeMs BBINOIHEHHS TECTa MCIBITYEMBIM IpeAarajach MaTeMaTH4yecKas 3ajaya,
OTBET HAa KOTOPYIO HEOOXOAMMO OBbLIO JaTh Ha)KaTHEM OJIHOM M3 TPEX KHOMOK Ha KJaBUAType
KOMIIBIOTEpA, MPU 3TOM KaXJI0H KHOIKE COOTBETCTBOBAJ OIPENEIEHHBIM Majell: yKa3aTeIbHBIH,
cpenHuil uan O6e3bIMsHHBINA. Yepe3 2 ceKyHIbl HEOOXOAUMO ObUIO HaXaThb Ha JPYTYI0 KHOIKY
KJIaBUATyphl OOJBIINM MANbLIEM JJIS IEpeXo/a K CleAyIoIIeMy Borpocy. Takas mocie10BaTeIbHOCTh
noBTopsuiock 50 pa3. Ilpu 3ToM aHanM3UpPOBaIM XapaKTEPUCTUKU Ha)KaTHM OOJBIIMM IMablEM C
MIEPBOTO MO MATHAIATOE, KOTOPBIE CUUTANIN 32 HAaUaJIbHbIE B BEIPAOOTKE JBUTATENIbHON IPOrPaMMBl,
n ¢ 35 mo 50 — KOTOpBIE XapaKTEpHU30BAIM KOHEUYHBIE NBM)KEHHS. BO BpeMs TecTHpoBaHUS y
UCTBITYEMBIX PEruCTPUPOBAIU 3ekTpoMuorpamMmy (OMI') u snexrposnuedantorpammy (330 no
NpUHATON MexayHapogHou cucteme 10 — 20, 19 akTMBHBIX KaHaJIOB. 3a HA4ajaO MBIIIEYHOIO
JBYKEHMSI IPUHUMAIM MOMEHT IIPUPOCTa aMIUINTYyAbl curHana OMIT Ha 20% oT mMakcuMmanbHON
amMIuTyel OMIT Bo Bpemst COOTBETCTBYIOIIETO ABKeHUs. Pe3ynbrarel 3amucu 391 u OMI' Obutn
obpabotansl npu momoinu Oubmrmorekn MNE Python, a taxke mporpammsr «Brainstormy. lns
aHaM3a U3MEHEHUH MOTOPHOM KOpHI ObLTH B3sATHI oTBeAeHus F1, F2, F3, F4, Fz.
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PesynpTaThl mokasanau, YTO IpU MHOTOKPAaTHOM IOBTOPEHHMH Ha)KaTHsl KHOIKU OOJbIINM
HajbleM MPOUCXOAUIIO YKOPOUEHHE CPEAHETO BpeMeHHU npupocTa amiuinty sl (0,240,013 ¢ B Hauane
npotuB 0,155+0,018 ¢ B koHme). Tak ke M3MEHWIOCH CpeaHee BpeMs MEXIy HaKaTHSIMU, OHO
pUOIM3UIIOCH K IIeTIeBOMY BpeMeHH 2 cekyH bl (3,11+0,31 ¢ B nauane npotus 2,33+0,26 ¢ B KOHIIE).
IIpu neneHanpaBieHHBIX IBM)KEHUSX, HE HArpy>KEHHBIX KOTHUTUBHOMW 3a/adeid B BHJIE pEIICHUS
MaTeMaTH4ecKoro npumepa Ha O3 B MOTOpHOW OO0JIACTH, NMPOU3OILIO YBEIWYCHHUE AMIUIATY]L
PaHHEro M IO3/IHEr0 KOMIIOHEHTOB MOTEHIMalla TOTOBHOCTH, YTO CBUAETEJILCTBYET 00 U3MEHEHUN
KOPKOBBIX KOPPEJSTOB MMPOU3BOIBHOTO MOTOPHOTO KOHTPOJISI IBMXKEHUS TIPH €r0 aBTOMaTU3aun. B
TO XK€ BpeMs B 3ajayax, CONPOBOXKIAEMbIX KOTHUTHBHON HArpy3ko (IpH HaXaTWu NajblLeM
COOTBETCTBYIOIIIEH PpEIICHWI0 MAaTeMaTU4YeCKON 3a7auyd KHOMKH), HE MPOU30IUIO 3HAYMMBIX
n3MmeHenui B JIBII.

BbIBOABI: TIpM MHOTOKPAaTHOM TIOBTOPEHHMM JBIDKEHHSI Hapsily C ONTHMHU3AIMEH ero
CTPYKTYpPbI U3MEHSETCSI €r0 KOPKOBBIM IPOLECCHUHT, YTO BBIPAXKAETCS B U3MEHEHUSAX PAHHErO U
M03/IHET0 KOMITOHEHTOB MOTEHI[MajIa TOTOBHOCTH JABHKEHHUSL.

POJIb JOPCOMEJUAJIBHOI'O AAPA TUIIOTAJTIAMYCA B PEI'YJIAIIUA
CTAPEHUA

Macarokos I1.M.
Apocnasckuti 2ocyoapcmeennblil MeOuyuHckull yHugepcumem, Apocnasns, Poccus

['unoranamyc sBisieTcs HanbOosiee BaXHBIM MHTETPATOPOM BEr€TaTUBHOM M HHIOKPUHHON
peryJsily U OTBEYAeT 3a pOCT, Pa3BUTHE, PENPOAYKTHUBHYIO (pyHKIMIO 1 MeTabonu3M. K oHoM n3
KOHUEMNIMI B T€pOHTOJIOTUHU CIEAYET OTHECTH 3JIEBAIIMOHHYIO TEOPUIO CTAPEHUS U (POPMHUPOBAHUS
BO3PACTHOM NaTOJIOTUH Y BBICIINX OPraHU3MOB, IPUIAIOIIYIO KJIIFOUEBOE 3HAUEHUE B OTUX IPOLIECCAX
BO3PAaCTHOMY TOBBIIIEHUIO TIOpOra YyBCTBUTEIBHOCTH THIOTaJaMyca K TOMEOCTaTHYECKUM
curHasam. [Ipu 3ToM BakHas poJib OTBOAUTCS JlopcoMennanbHomy (JIMS) snpy runoranamyca.

I{enpro nccnenoBaHus ABISIICSA aHAIU3 U3MEHEHUN HEMPOXUMUYECKOTIO COCTaBa, HEHPOHHOU
akTuBHOCTH M ypoBHsI MukpoPHK B JIMS runoranamyca, a Taxxe ouenke BiusHusg MUKpoPHK Ha
OMOXMMHYECKHE MapKepbl CTApEHUs B IJIa3Me€ KPOBHU C UCIOJIb30BAHNEM UMMYHOTUCTOXUMUYECKHX,
JIEKTPO(YU3NOIOTHIECKUX METOJI0B, BECTEPH-OJIOTTUHIa, UMMYHO()EPMEHTHOTO aHallu3a, a TaKXke
[TIP-PT y camuoB kpsic B Bo3pacte 3, 12 u 24 mecsua.

Pe3ynbrarel mokazanu, 4YTO INpU CTAPEHUHM MPOMCXOAAT pa3HOHANPABICHHBIE CABUTU
HeWpoXxuMHuueckoro cocraBa JIMS kpbic, CONPOBOXKIAIOIINECS HN3MEHEHHMSIMHU OSKCIPECCHH
HEHPOXMMHUYECKOTO COCTaBa, KOMIIOHEHTOB HHCYJIMHOBOTO, AJUIOKMHOTO WU BOCHAJIUTEIBHOIO
CUTHAJIMHTa B HeWpoHax sapa. B Heifponax JIM S ormeuanocs CHUKEHHE SKCIPECCUU KalbOMHIANHA,
cupTyuHa | M Bo3pacTaHue ypoBHsA KalbpeTuHHHa M HeWpoHanbHOM NO cHHTa3bl y crapbix
KHUBOTHBIX. [Ipy ATOM Takke OOHApyKMBaIOCh yMeHbIIeHHEe dKkcripeccun MTOR, Bo3pacranme
skcnpeccun AKT, torga kak yposeHb PI3K mocroBepHo He m3meHsuics. YacToTa MMITyJIbCalluu
HelipoHoB JIMS ¢ BO3pacToM CHUXKaeTcs, IpU ATOM, B OTJIWYHAE OT MOJIOABIX >KHUBOTHBIX, HMX
aKTUBHOCTH B MEHBIIIEH CTETIEHU HHIMOMPYETCs XOJIeIUCTOKMHUHOM. Habuo1anoch cCTaTuCTHUECKU
3HaUYMMoe cHIbKeHue skcnpeccud MukpoPHK let-7a-5p, miR-9a-3p, miR-132-3p u miR-218a-5p B
HelipoHax JIMS, npeumylnecTBeHHO y caMmioB. B CBOIO odepenp, y CTapbIX CaMIOB KPBIC IOJ
BiusHueM muMeTnkoB MUKpoPHK let-7a-5p, miR-9a-3p, miR-132-3p u miR-218a-5p npu BBecHUH
B /IMS1 HopMmanu3oBaiock cosiepkaHre MapKepoB BO3PACTHBIX U3MEHEHUH (ypoBeHb C-peaKTHBHOTO
Oenka, MuorIIoOMHa, (hakTopa pocta prudbpodiactoB FGF2 B mnazme KpoBu, B TO BpeMsi Kak BBEJICHHE
MHTUOMTOPOB OKa3bIBAJIO MPOTUBOIONOKHBIN 3ddext. Ilpu BBenenun nurudutopo MukpoPHK B
JIMS maGmromanachk 3HaYWTENbHAsT THOENh CTAapbhIX KPBIC B CpPaBHEHHH C 00Jie€ MOJIOIBIMHU
KUBOTHBIMHU.
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Takum o6pazom, JIMS runoranamyca BIHSIET Ha PEryJSIIAIO TPOIIECCOB CTApEHUS 3a CUET
CHIDKEHHS BbIIeeHUs ciennpuiyeckux MukpoPHK.
HccnenoBanue BHIMIOMHEHO 3a cueT rpanTa Poccuiickoro HayuHoro ¢onaa (mpoekt Nel9-15-

00039).

N3MEHEHUE ®YHKIIUU PABHOBECHUSA Y PU3NYECKHN AKTUBHbIX
JEBYHIEK B PE3YJIbTATE BAJIAHC-TPEHUPOBKH

MenbuukoB! AA., CMI/IpHOBa2 I1.A., Manaxos® M.B, Menbuukosa JI.I1.2

L Poccuiickuii ynueepcumem cnopma «'LJOJIH®Ky, 2. Mockea
2 _ Apocnasckuii 2ocydapemeennuiii nedazocuueckuii yuugepcumem um. K.JI. Yuunckozo, .
Apocnasne.
3 _ Apocnascruii 2ocyoapcmeenuiii MeOUyuHCKuil yHusepcumem Munzopasa P®, 2. Apocnasns

bananc-tpeHupoBka — 3TO MeTOAMKAa (U3WYECKON TPEHUPOBKM, HAIpaBICHHAs Ha
yiydiieHne (QyHKIIUM paBHOBECHS. YTIPaXHEHUS HA Pa3BUTHE OalaHCa CHWKAIOT PHUCK MAJCHHUS Y
MOKWJIBIX JIFOJIEH, a TaKXKe MO3BOJIAIOT MPEJOTBPATUTh CIIOPTUBHBIE TPaBMbI (OCOOEHHO CyCTaBOB
HIKHUX KOHeuHocTel). Kpome Toro, OanaHc-TpeHHUpPOBKA MO3BOJISAET YIYUIIUTh KaK CTaTUYECKHH,
TaKk M JAWHAMHMUYECKUIl HOoCTypainbHbIM OanaHc. Bmecre ¢ TeMm, (U3MOJOTMUECKHE MEXaHU3MBI,
JeKallie B OCHOBE TMEPEUYHCICHHBIX TOJOXKHUTENBHBIX 3(P(EKTOB, H3Y4EeHBI HEIOCTATOYHO.
[Ipennonaraercs, 4YTO (QYHKUUS paBHOBECUS YIydylIaeTcss 3a CUET KaK YBEJIMYEHUS CHJIbI
MIOCTYPAJIbHBIX MBIIILL, TAK U COBEPIICHCTBOBAHUS X MPONPUOLIENITUBHON YyBCTBUTENBbHOCTH. Llenb
HAIllero MCCIIEOBaHUs — OLEHUTh BiusgHUE 10-HenenbHOM OamaHC-TPEHUPOBKU HAa CTaTUYECKYIO U
MOJIYIMHAMUYECKYI0 YCTOMUYMBOCTh BEPTUKAILHOW MOHOOMIOPHOM (Ha OHOM HOTE) MO3bI.

B uccrenoBaHny NPUHAMAIH yYacTHE 310pOBbie (DHM3UUECKU-aKTUBHbIC IeByIIKd (N=26),
Bo3pact 19,8+1,1. 13 uenosek Bouwu B rpynny «Konrpomns», 13 — B rpynny «bananc». Ucneityembie
n3 rpynnsl «KOHTpousb» [1Ba pa3a B HEJEIIO 3aHUMAJIUCH 110 nporpamme «dusndeckasi KylnbTypay.
I'pynna «bananc» Tpu pasza B Henento B TedeHue 50 — 60 MUH TPEeHHpPOBAINCH MO MPOTPAMME,
HamnpaBlIeHHOM  Ha  yinydmeHHWe  (YHKUMM  PaBHOBECHs:  UCHBITYEMble  BBIIOJIHSIIN
CTaTOAMHAMHMUYECKHE YIPaKHEHNS Ha TMMHACTUYECKOM CKaMbe, OaJaHCHUPYIOIIMX J0CKaxX U Mpecc-
nanee. CTaTUYECKyH0 YCTOWYMBOCTb OINpEAEIsAAM B CTOMKE Ha HEBEeAyllled HOre Ha
crabunomnarpopme «Cradbunan-01» (3AO OKB «Putrm»). IlomynmHamudeckyro ycTOHYHMBOCTh
OLICHMBAJIM HA INOJBWXHOM B CAaIrTMTAJIBHOM IUIOCKOCTH IIpECC-TANbE, PAaCHOJIOKEHHOM Ha
crabunomnargopme. Bee TecTsl mpoBoanauch cHavasa ¢ oTKpbITeIMU (OI'), 3aTem ¢ 3akpbIThiMu (310)
rnazamu. M3mepsanu mokazatenu, oTpaxaroique xonedanus nentpa nasienus (OLJ]): V (mm/c) —
NUHEiHY0 cKkopocTh Konebamms OIJI, a Taike S (Mm?) mmomans komeGammii OLUL. Jlns
MOJIyINHAMUYECKOM YCTOWYMBOCTH TaKK€ OLICHUBAJIM BPEMs COXpAaHEHUs paBHOBecus (C).
Crneuunduyeckass (WM MOCTypalibHasl) MPONPHOLENTHBHAS YYBCTBUTEIBHOCTH OIpeessiach Kak
CMOCOOHOCTh K aKTUBHOMY BOCIIPOM3BEIECHHUIO YIJIa HAKJIOHA IMPSIMBIM TEJIOM B T'OJIEHOCTOITHOM
cycTaBe B OMOMOpPHOM (Ha 00EMX HOTAxX) TMOJIOKEHWU C 3aKPBITHIMHU Tjla3aMu. Bce mcciemoBaHus
MIPOBE/ICHBl B COOTBETCTBUU C TOJOXKEHUSIMH OMOMETUIIMHCKON 3THUKH, CPOPMYJIMPOBAHHBIMU B
XenbCUHKCKOM nexmapanuu 1964 ., u 0100peHbl ToKaIbHbIM 0nodTHYecKuM KomuTeToM ATTTY nm.
K. . Ymuuckoro (1. Spocnasib). Ctaructiuueckas 00paboTKa BHITOTHEHA € IIOMOLIBIO POTPaMMbl
Statistica v12. CpaBHeHue moka3areyieil Mex 1y rpymiamMu MpoBOIWIACH TOcpeacTBOM U-Kputepus
Manna-YutHu. s oueHKu pa3nuuuid  (QyHKIMOHAJIBHBIX TIOKa3aTeled Ha pasHbIX 3Tamax
IKCIIEPUMEHTA MCIIOIb30BANICS IBYX(PAKTOPHBIN aHATU3 s TOBTOPHBIX m3MepeHuit (ANOVA).

Hamu ycraHoBieHO, UTO Kak B CTaTUYECKHX, TaK U B MOJIYAMHAMUYECKUX TecTax nocie 10-
HEJIEITFHOTO TIEpHOjia TPEHUPOBKH YCTOMUMBOCTH B rpyrie «bananc» B yciousix 317 Obuta Bblle,
YeM Yy KOHTPOJBHBIX HCIBITYEMBIX, YTO HPOSBISIIOCH B CHIDKeHHMH mokaszarens S (p<0,01). B
MOTyANHAMHUYECKOM TecTe (Ha Tmpecc-mambe) B Tpynne «bamaHc» Takke oTMedanoch Oosiee
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BBIP@XXEHHOE IO cpaBHEHHIO C rpymnmnoi «KoHTpomby ymeHbieHue mokazarens V. CKopocTh
kosneOanuit OLJ[ oTpakaeT HampspKEHHE CUCTEMBl IOCTYypajbHOro KOHTpousid. Taxke B rpymnmne
«bananc» mox BIMsSHUEM CHEHU(PUYECKONW TPEHUPOBKH MPOHM3ONLIO 3HAYUTENHHOE YBEIMUYCHUE
BpeMeHHU coxpanenus papHoBecust (p=0,01), mpu 3TOM 3TOT NOKa3aTelib CTajJl HAMHOTO BHIIIE, YEM B
koHTposibHOU Tpymme (p=0,001). Kpome Toro, mocine OamaHc-TpeHHpOBKH B Tpynne «bamaHcy
YMEHBIIINIACh OMMOKA BOCIIPOU3BEICHIS HAKIIOHA BEPTUKAIBHBIM TesioM B yciioBusx 31 (p=0,028),
YTO OTpaXKaeT yAydlIeHHE MPOIPUOLIETITUBHON YyBCTBUTEIHLHOCTH.

Taxum obpazom, 3¢dekr GanaHC-TpeHUPOBKH ObLT HanboJiee BHIPAKEHHBIM B YIyUYIICHUH
MOJIyIMHAMUYECKOTO  pPaBHOBECHS B  YCJOBHSX OTCYTCTBHUSI  3pUTENIBHON  HMH(OpMAIMHU.
CylecTBeHHBI  BKJIQ[ B yAydlleHHMEe (YHKUMHM  PAaBHOBECHS, MO-BUJMMOMY, BHOCHUT
COBEpIICHCTBOBAHKE IPOMPHUOLETUBHON YYBCTBUTEILHOCTU MOCTYPAIbHBIX MBIIIIII.

AAHAMHMKA YCHEITHOCTH BbINOJTHEHWA CEHCOMOTOPHOI'O TPEHUHT'A B
I'PYHIIAX C PA3JIMYHOHU UCXOJAHOU PE3YJIbTATUBHOCTbIO IIPH
N3MEHEHUAX COIUAJBHOI'O KOHTEKCTA ITUAAUYECKOU AEATEJIBHOCTH

Mecekoa E.CL., Bepxuna A.I'Y., Myprasuna E.IT!., Tuns6ypr-1uk 10.Al., Epmakosa O.1*.,
3otoBa O.M2.

' @I'BHY «HUU Hopmanvhou gusuonoeuu um. I1.K. Anoxuna», Mockea, Poccus
2_ @I'FOY BO MT'MCY um. A.H. Esdoxumosa Munzopaea Poccuu, Mockea, Poccus
meskova_katerina@rambler.ru

OcCOoOeHHOCTH BBINOJIHEHHS JIeHCTBUN 4YelIOBEKa 3aBUCAT OT COLMAIBHOIO KOHTEKCTa, B
KOTOPOM OHHU COBepIlaloTca. MEeXINYHOCTHAsT KOOPIMHAIUS SIBJISETCS BAa)KHOM COCTaBIIAIOIIEH
MOObIX B3aUMOJEHCTBUN M ompenaenser HeoOXOIUMOCTh Yd€Ta 4YEIOBEKOM XapaKTepUCTHUK
COLIMAJIbHOTO KOHTEKCTa, 0COOEHHOCTEN MOBEIEHUS IPYTUX JIMIL 111 KOPPEKTUPOBKU COOCTBEHHBIX
neiictBuil. CylecTBYIOT HUCCIIEOBaHMs, B KOTOPBIX NOKa3aHO BJIMSHHE COLIMAIBHBIX YCIOBHH Ha
PE3yJIbTaTUBHOCTD JIEATEIBHOCTH, B TOM YHCIIE HA CKOPOCTh U YCHEIIHOCTh 00yueHus. [lanpHelinee
U3yYeHHE POJIH COLMATIBHOIO KOHTEKCTa B 00E€CIEUEHUH YCIIEUTHON MEKIMYHOCTHON KOOPIUHALIUN
SBJIAETCS AaKTyaJbHBIM HaIPaBJIEHUEM MCCIEA0BAaHUNH B COBPEMEHHOW HEHpPOCOLMOOHOIOTHH.
Cotpynuukamu jabopaTopuu o0meil ¢usnoiaoruu (QyHKIHMOHAIBHBIX CHUCTEM ObLT pa3zpaboTaH
MIPOTOKOJI ~ UCCJIEJIOBaHMsI  LI€JICHANPABICHHONW  JESTEIbHOCTH, IO3BOJISIONIMN  OLIEHUMBATh
PE3YJIbTaTUBHOCTD BBINOJIHEHUS 33JaHNSI B UHAWBUAYAIBHOM, COPEBHOBATEIEHOM U KOOIIEPAaTUBHOM
KoHTekcTax. Jlmst 3Tux menedt ObUT MCMONB30BaH CEHCOMOTOPHBIN TpeHUHT «CTOIOUKU» C
Ouosnorndeckoi oOpatHOi cBs3pto OoT OMI curnamoB kommiekca «bOC-Kunesuc» (OO0
«Heiiporex», Taranpor, P®). 3agaya ydyacTHUKOB COCTOSJIa B YAEpPKAHWU BBICOTHI CTOJIOMKA B
LIEJIEBOM JMara3oHe, KOTOpas peryjIupoBajiach MBIIICUYHBIM HaNpsHKeHHEM crudarteneil KUCTU
Beylel pyku. Pe3ynbTaTHBHOCTH OLIEHUBAIACh 10 AJTUTEIBHOCTH YA KaHUsI BBICOTHI CTOJIONKA B
LIEJIEBOM JIMana3oHe (COTIUYHO»), a TaKXKe MO BPEMEHHM HAXOXKACHUS CTOJOMKa BBIIIE («XOPOIIO
BBIIIIE», «IUIOXO BBIIIE») UM HIKE («XOPOILIO HUXKE», «IIJIOXO HIKE») 3aJlaHHOrO Jrana3oHa B
MpOIEHTaxX OT OOIero BpeMeHM TpeHHHra. Ha mepBom 3Tame HcHbITyeMmble 00ydanuch 3aJaHUI0
WHIUBUAYAIbHO, HA BTOPOM — BBIMOJIHAJIM TECT B YCJIOBHSIX COPEBHOBAHMSI C COIEPHUKOM; Ha
TPEThEM — TapTHEPHl KOOMEPATUBHO YIEPXKUBAJIM BBICOTY o0miero crojbuka. B mccienoBanun
MIPUHSAIN ydacTHe 65 map HMCHOBITYEMBIX MYKCKOro mnoja. Ha ocHOBaHMM aHann3a yCHEIIHOCTH
BBIMOJIHEHUS 33J]aHUs B MHIMBUAYAJbHOM KOHTEKCTE OBUIM BBIIENEHBI TPU TPYIIBl YYaCTHUKOB!
BBICOKO-, CpeJIHe- U HU3KOpe3yabTaTUBHbIE. CTaTUCTUUECKUN aHAJIN3 BBISIBUJI BIUSHUE COI[MAIbHBIX
YCIIOBUI Ha YCIIEIIHOCTD BBIIIOJIHEHUS 3aJaHUsl U MEKIPYNIOBbIE paznuuus. Tak, y y4aCTHUKOB C
BBICOKUMH pE€3yJbTaTaMM Ha COJIBHOM JTale IpU IepexoAe K COBMECTHOH JAeATeNbHOCTU
HaOJII0AaTI0Ch CHIKEHHE PE3Y/IbTaTUBHOCTH, HauboJiee BHIPAKEHHOE B CUTyalluu Koonepauu. Jlis
HCXO/IHO CpEIHEePEe3yJIbTaTUBHBIX HCIBITYEMBIX MPOMCXOIMIO CHU)KEHUE PEe3yJIbTaTUBHOCTU IpPU
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repexo/ie K KOONepaTuBHOM NeSTEIbHOCTH, HO HE ITPU COPEBHOBATENIbHOM. YYaCTHUKHU, IOKA3aBIIHE
HU3KUE WHIWMBHUAYaJIbHBIE PE3YIbTaThl, JAEMOHCTPUPOBAIM POCT YCHEIIHOCTH B  YCIOBHSIX
COpPEBHOBATENFHOM U KOOINEPaTHUBHOW JAESITENbHOCTH, Hauboliee BBIPAKEHHBII B KOHTEKCTE
corpyanuuecta. IlonydeHHbIE pe3yJabTaThl HCCIACAOBAHUS MOTYT BHECTHM BKJAJ B HM3YyUCHUE
0COOCHHOCTEH MEKJIMYHOCTHON CEHCOMOTOPHON KOOPJMHAIIMY YEJIOBEKA B PA3IMYHBIX KOHTEKCTAX
COLIMAJIBHBIX B3aUMOJICUCTBUIM, YTO TMO3BOJUT PACIIUPUTH COBPEMEHHBIE MPEACTABICHUS O
CUCTEMHBIX MEXaHHW3MaxX oOOecleueHus] YCIEUIHOW COBMECTHOU aestenbHOCTU. MccnenoBaHue
MIPOBOJIMIIOCH C COOJIIOJICHEM HOPM OHMOMEIUITMHCKON 3THKH.

NPUMEHEHUE HEMHBA3ZUBHOM JIEKTPHUECKOM CTUMYJISIIIAA
CIIMHHOI'O MO3TI'A VI OHEHKHN COCTOSAHUSA CIIMHAJIBHBIX
JIBUTATEJIbHBIX IEHTPOB MBIIII BEPXHUX KOHEYHOCTEM Y TAIIMUEHTOB
C TPABMOWM CIIMHHOT'O MO3T A

Mununkosa A /1., Myxamerosa E.P., JlaBpos 1. A.
Kazanckuit (Ilpusonsicckuii) gpedepanvusiii ynusepcumem, Kazamnwv, Poccus

[To nannbiM uccnenoBanuii ot 60 1o 80% ot obmero yucia TCM mnpeacTaBisitoT coOoi
TpaBMbI B LIEHHOM OTAeNe M03BOHOUHMKA. [loTeps nBurarenbHbIX (QyHKIMA Kak BEpXHUX, TaK U
HIOKHUX KOHEYHOCTEW NPUBOJUT K [NIYOOKOM MHBAJIMIAU3ALUU IOCTPAJaBLIMX, IOTEpe
MOOMIJIBHOCTH, OOLIEHHU S, HEBO3MOXKHOCTH CaMOCTOSATEJILHOTO yXo/1a 3a coboi. Pa3paboTka MmeTon0B
Mo M3y4YeHHI0 (YHKIMOHATHHONW OpraHM3allid HEHPOHAJIBHBIX CETEH BMECTE C pPa3BUTHEM
TEXHOJIOTUU YPECKOKHOM DIEKTPUYECKON CTUMYISIUM cnuHHOro mosra (UDCCM) mno3BosAr
OTKpbIBaTh HOBbIE MeTOAbl peabumiurtanuu nocie TCM u u3yyaTb MEXaHU3MbI JIBUTaTEIbHOTO
KOHTPOJISL.

[{enbto JaHHOTO MCCIIEOBAHUS SBJSUIACH OLIEHKA aMIUIUTYIHBIX XapaKTEePUCTUK MOTOPHBIX
OTBETOB MBI BEPXHUX KOHEYHOCTEW, BBI3BAHHBIX UYPECKOKHOM JJIEKTPUUYECKOM CTUMYISALUEN
CIIMHHOI'O MO3Ta y MallMeHTOB C TPAaBMOM CIIMHHOTO MO3Ta.

B uccnenoanuu npunumanu ydactue 3 cyObekta (1 xeHmuHa u 2 myxuuH) ¢ TCM nHa
ypoBHe C4 — C5 1n03BOHKOB C UCXOJIHBIM YPOBHEM HEBPOJIOTMUECKUX HApYyIIEHUH TUIA A MO IIKaje
AIS (Abbreviated Injury Scale). Jlns omeHku cerMeHTapHOW BO30YIUMOCTH MOTOHEHPOHOB
CIIMHHOI'O MO3ra IOCJieé €ro TPaBMaTHYECKOro MOBPEXJIEHUs Oblla MPOU3BEACHA pEerucTparus
MOTOPHBIX OTBETOB MBILII] BEPXHUX KOHEeYHOCTEHN BbI3BaHHBIX YOCCM Ha yposHe C3 — C4, C4 - C5
u C6 — C7 no3BonkoB. Y9CCM npou3BoauiIach € IIUTEIbHOCTHIO CTUMYIIA | MC, ”HTEHCUBHOCTBIO
oT 5 1o 60mA. Perucrpanusi BbI3BAHHBIX OTBETOB OCYILECTBISIACH C MOMOILBIO TTOBEPXHOCTHBIX
PETUCTPUPYIONINX DJIEKTPOAOB W AnekTponeipomuorpada «Heitpo MBII-8» (HeitpocodT, .
HBanoBo, Poccus).

[Tomydyennsie pe3ynbTaThl mokazanud, 4yTo UDCCM Ha ypoBHE NIEHHOTO YTOJIICHUS
MHIYLIUPOBaja JIBUraTEJIbHbIE PEAKIIMM BO BCEX MCCIEIOBAHHBIX MBIIIIAX BEPXHUX KOHEYHOCTEH,
npu 3toM y 2 u3 3 cyowektoB ¢ TCM nHaOmomanace OuiatepaibHas acUMMETpUs 3Hau€HUUN
aMIUTUTY/I MOTOPHBIX OTBeTOB. HanOosbiine 3HaUYeHHUs] aMIUIUTY]] OTBETOB y BCEX MCIBITYEMbIX
ObUTH 3aperucTpupoBanbl Ha ypoBHe C3 — C4 no3BonkoB (p<0,05). [Ipu 3TOM OBIJIO OTMEUEHO, UTO
aMIUTUTY/Ia OTBETOB Ha YPOBHE MOBpexeHUs criuHHOro Mo3ra (C4 — C5) y 2 ucneitryembix ¢ TCM
JIOCTOBEPHO HIKE, YeM Ha YPOBHSIX Bbllle U HIke o0nactu TCM (p=<0,05).

Takum 00pa3oM, MOJYYEHHBIE pPE3yNbTaThl B JAajbHEHUIIEM MOTYT OBITh IOJIE3HBIMU B
YCIIOBUSIX, KOTJa M3MEHEHHE XapaKTEepUCTUK  BbI3BAHHBIX OTBETOB  MOTYT  SIBISATHCA
JUarHOCTUYECKUM KPUTEPHUEM IIPHU TECTUPOBAHUY MTALIMEHTOB C IBUraTEIbHBIMU HAPYIICHUSIMH.

PaGorta BbIMONHEHa 3a cueT cpeacTB IIporpaMMel CTpaTern4eckoro akajaeMHU4YecKOro
munepcrBa Kazanckoro (ITpuBomkckoro) ¢penepansroro yauepcutera (IIPUOPUTET-2030).
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OTCPOYEHHBIE UBMEHEHMSA NIOXOAKHN U COAEPX XAHUSA
MOHOAMMWHOB Y MBIIIEHA C57B1/6 IIOCJE HHTPAHA3AJIBHOI'O BBEJIEHUS
OJIMT'OMEPOB AJIb®A-CUHYKJIEMHA

Muxaitnosa H.IL., I'pyaens M.A., ConoBseBa O.A., Ctopoxesa 3.1., [llepctues B.B.
@I'BHY HUU nopmanvrou uszuonocuu um. I1.K. Anoxuna, Mocksa, Poccusi;

Hapymienust moxoJku sIBISIOTCS 4acTO BCTpEYaeMbIMU U HanboJiee MHBAIHMIUZUPYIOIIUMU
JIBUTATEILHBIMUA HapymeHussMu npu Oone3nu [lapkuncona (BII) — mmpoko pacmpocTpaHEHHOM
XPOHMYECKOM  IPOrPECCUPYIOIIEM  HEHpoJereHepaTuBHOM  3a00jieBaHUU.  BbIpakeHHOCTH
HapyLIEHUH NOXOJKH B 3HAYUTEIBLHOU Mepe ONpEAeiseT TAKECTb COCTOSHUS M KaueCTBO KU3HU
nanueHToB ¢ BII, a Taxke ucnonp3yercs A MPOTHO3a pa3BUTHs 3a00JIEBaHUS U OLIEHKH
3¢ GEKTUBHOCTH TPOBOJUMOTO JiedeHus1. VccnenoBanue X006l B SKCIIEPUMEHTAIBHBIX MOAETISIX
BIl sBnsercs 3(QPeKTUBHBIM HHCTPYMEHTOM H3YYEHUS HEHPOXMMHUYECKUX U MOJEKYISIPHBIX
MexaHu3MOB 3a0oiyieBaHus. B mocnennee BpeMst ObUIM IOJy4YE€HBI IaHHBIE O CYHIECTBEHHOW poiu
M3MCHEHHIA YPOBHS U KOH()OPMAIIMOHHOMN CTPYKTYpPbI O€jIKa a-CHHYyKIIeHHa (a-Syn) B matorenese bII.
B nacrosimeMm mccnenoBaHuu ObUTa MPOBEAEHA OLEHKA IMApaMETPOB MOXOJIKH MBIIMICH M YPOBHS
coJiep>KaHusl MOHOAMUHOB B MO3keuke U ¢pponTanbHoi kope (PK) B yenoBusx moaenupoanus bI1
IyTeM XPOHUYECKOTO WHTPAHA3aJILHOTO BBEACHUS OJUTroMepoB o-Syn. Cammam mermeir C57BL/6J
TpEXMECIYHOro Bo3pacTa B TeueHHe 14 AHel WHTpaHa3albHO BBOJIMJIM PAaCcTBOP OJIUTOMEPOB
PEKOMOMHAHTHOTO  O-CHHYKJIEMHa JMOO  (PU3HONOTMYECKHA pPAacTBOpP C  IMOCIEAYIONIMM
TecTUpoBaHHWEM MoxoJku (Momudukauusa footprint test, mporpammbl RecognitionOfSteps u
EthoVision) B Bo3pacte 6 mecsieB. 3aTeM >KMBOTHBIX JCKAMMTHPOBAIN M ONPEACISUIA YPOBEHb
HopanpenaiauHa (NA), nopamuna (DA), ceporonnna (SHT), u ux metabonutoB B Mo3xkeuke u OK.
Bce MaHunynsnuu ¢ )KUBOTHBIMU OBUIM ITPOBEJIEHBI C COONIOICHUEM TPeOOBaHUM, N3JI0KEHHBIX B
mupexktuBe EC 2010/63/ EU ot 22 cenrsops 2010. CratucTuueckuil aHaau3 MOJyYEHHBIX
Pe3yJIbTaTOB MPOBOIUIIM C MCIIOJIb30BAaHUEM HETapaMeTpuieckoro kpurepus Manna-Yurtuu. Uepes
3 MecsIa mocie BBEJCHHs Y MbIIIeH, MOJy4YaBIIUX 0-Syn, B CPABHEHUHM C KOHTPOJIBHOW IpyMIOi
Ha0J110/1aJ710Ch 3HAUMMOE CHH)KEHUE JIBUTATEeIbHOW aKTUBHOCTU: YMEHbILIEHUE CKOPOCTH ABM)KECHHUS,
yBEIUYEHHUE JITUTEIBHOCTH NEPUOJIOB CHIXKEHHOH JBUratensHoi aktuBHOCTH (P<0.05), cCHMXeHMe
BpPEMEHH 10 IepBoro Takoro snu3oja (P<0.01). B sxcnepuMeHTanbHOM TpyIie MbIIEH Takke ObLI0
BBISIBJICHO COKpallieHue IIHHbI maroB nepeanux (P<0.01) u 3amnux nam (p<0.01). Kpome toro, y
MBIILIEH, MOJyYaBUINX 0-Syn, HaOIIOAAIUCh MPU3HAKKW HEYCTOMYMBOCTH IMPHU XOAbOE: yBEIHUEHUE
IIMPHUHBI 11ara 3a1Hux jai (p<0.05), yBenuueHne pacCTOSHUS MEXy LEeHTpaMH NepeaHen 1 3aHen
npaBbix jan (p=0.01), a Takke NpuU3HAKM W3MEHEHUI B MHHUIMALIMK JBHKEHUS — COKpALICHHE
niepBoro mara npasoi (p<0.05) u neBoit (p<0.01) nepennux namn. Helipoxumudeckuii aHaU3 BBISBII
y MBIIIEH, TOMy4aBIIUX 0-Syn TEHIEHINIO K CHUKEHHIO YPOBHSA cojiep:kanus DA u ero merabonuta
(3-MT) Bo @K (p<0.1) u 10CTOBEPHOE CHIKEHHE X COOTHOIICHUS B Mo3xkeuke (P<0.05), a taxxke
3HaUYMMoe yBeiuueHue cojepkanus SHT B mosxkeuke (p<0.05). [Ipu 3TOM B KOHTPOJILHOM TpyIIIe
Habr0AaIach OTpULATeIbHAS KOPPEISILIKS IIUPUHBI I1ara 3a/IHUX JIal ¢ TOKa3aTeIsIMU MeTaboIu3Ma
nogamuna B Mmozxeuke (R-Crnupmen, p<0.01), koTopoii He 66110 00HAPYKEHO Y MBIIIIEH C BBEICHUEM
a-syn. [lokasaHa TeHICHIUS K CHIKeHHIO conepxanus metabomuta NA (MHPG) Bo ®K (p<0.1),
IIPU 3TOM y KOHTPOJBHOW TpyNIbl HAOIIOAAETCS MOJIOKUTEIbHAS KOPPEISILHS €ro CoAep>KaHus ¢
JUTMHOM TIEPBOTO 1Iara MepeJHUX JIal U CpeHel JUIMHOI mara nepeanux jan (R-Crmpmen, p<0.05);
B TpyIIIe a-SyN — oTpuiiateibHas koppensius coaepkanus MHPG u cootnomenns MHPG/ NA Bo
@K co cpenHedl UIMHOM Inara MEpeAHMX JIal, HO JIOCTOBEpHAs MOJIOKUTEIbHAs KOPPEIALM
MHPG/NA ¢ BennuuHO#M mepBoro miara mpaBod nepenneit nambl (pP<0.05). Takum obOpasom, B
pe3ysibTaTeé UCCIEJOBaHWS IIOKa3aHO, 4YTO CIYCTS TpU MecsAla II0ClI€ XPOHUYECKOIO
MHTPAHA3aJIbHOTO BBEJICHUS OJIMIOMEPOB 0-SYN Yy MbllIed HaOI0JaloTCs MPU3HAKU HapyLIEHUs
noxoaku, usMenenus cojepxkanus DA, NA, SHT u ux merabonuToB B MO3KeUKe M (HYPOHTATIBHON
KOpe, a TaK)Ke M3MEHEHUS KOPPENSILIMOHHBIX CBSI3€H MEXAYy aKTMBHOCTHIO MOHOAMUHEPTrHYECKON
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CUCTEMOM M TapaMeTpaMH MNOXOAKH. [lomydeHHbIE pe3yiabTaThl NPEACTABIAIOT CYHICCTBCHHBIN
MHTEpeC Ul Pa3BUTHUS TPAHCILILUOHHBIX MOJEJIEH ABUIaTeNIbHBIX HapymeHud npu bIl u apyrux
BHJIaX CHHYKJICHHOIIATH.

W3MEHEHUE ®OHOBO AKTUBHOCTH HEMPOHOB JJOPCOMEJIUAJBHOT'O
AAPA TUIIOTAJIAMYCA KPBIC B OTBET HA XOJIMIIUCTOKWUHUH 11PU
CTAPEHUU

Moucees K.1O., CniupuueB A.A., Tapacosa I'.A.

Apocnasckuti 2ocyoapcmeenHblil MeOuyuHckull ynugepcumem, Apocnaens, Poccus

['unoranaMmyc sIBIsS€TCS >KU3HEHHO Ba)KHBIM MO3TOBBIM IIEHTPOM, KOTOPBIH y4acTBYET B
O0bEIUHEHUU SHAOKPUHHOM M HEpBHOW CHCTEM Uil OCYHIECTBICHHS MHOTHX BaXKHBIX
peryiaTopHeix (QyHKIMA W TmomadepxkaHus romeoctasa. JopcomemmanpHoe (M) smpo
TUIIOTaJIaMyCca WIPAeT BAXKHYIO POJIb B PEryJISAUM MeTa0OJUYECKHUX IPOLECCOB M IMHUIIEBBIX
[UPKAIHBIX PUTMOB, TOJydass MHPOPMALUIO OT AyrooOpasHoro sapa. Kpome toro, mHTerpupys
MHGOPMALIHIO OT CYIPAONTUYECKOIO Apa U NnepudepruuecKux opraHoB, TMIIOTaIaMyC MOJYIUPYET
pa3nu4HblE TOBEICHUYECKWE W (PU3HOIOTMYECKHE PHUTMBI, KOHTPOJIb BPEMEHH KOPMIICHHUS,
JIBUTaTEeIbHOW aKTUBHOCTH, CEKPELIMU KOPTUKOCTEPOHA U LIUKJIOB CHa-00IpCTBOBAHMUS.

CoBpeMeHHBIE UCCTIeTOBAaHMSI HIMEIOT MaJIbIii 00hEM TAHHBIX 00 N3MEHEHNN aKTUBHOCTH SIZIEP
TMIOTajaMmyca B IOKOE U B OTBET Ha BBeJleHHe XoenucTokuHrHa (X1K) B 3aBUCUMOCTH OT BO3pacra
opraam3ma. [loaTomy menpl0 JaHHON pabOTHI SIBISUIOCH OCYIISCTBIICHHWE aHamu3a (OHOBOU U
BbI3BaHHOM BBeeHHeM XK (B 1o3upoBke 20 MKI/KT B/B) UMITYJIbCHON 3JIEKTPUYECKON aKTHBHOCTH
OTJIETTbHBIX HEUPOHOB B JJOPCOMEIMAILHOM SIJIpe TUIIOTajaMyca y CaMIIOB MOJIOJBIX (2 — 3 mecsna),
B3pocinbix (1 — 1,5 ron) u crapeix (2 — 2,5 rosa) Kpbic.

HccnenoBanne mpoBOAMIOCE €  COOJIOJIGHMEM OCHOBHBIX OHMOAITHYECKHX  IPABHIL
3aeiicTBOBaHO TPU BO3pacTHBIE KaTeropuu Kpwic: 17 kpwic (Monojsie), 19 kpbic (B3pocibie) u 21
Kpbica (cTapble). 3amuch CHAKOBOM aKTUBHOCTH OTIENbHBIX HelipoHoB JIMS ocymecTBisiiach
JIEKTPO(U3NOIOTUYECKN BHEKJIETOYHO MPH MOMOILM CTEPEOTAKCUYECKH BBOJUMBIX BOJIb()PaMOBBIX
MHUKPOD3JIEKTPOJIOB C UCIOIb30BAaHUEM YCHIIUTENS IEPEMEHHOIO TOKa, JaHHbIE OLU(POBBIBAINCH C
vacroroit 20 k' mpeobpaszoBarenem CED Micro 1401-3 mon yrpasieHuem mporpammsr Spike 2.

HabGmromancss ~ Heperynsipublii  XapakTep  MMIYJIbCHOM  AKTUBHOCTHM  HEHpPOHOB
JOPCOMEIUANIBHOTO s/Ipa y BCEX JKMBOTHBIX, BKJIOUAs B3POCHbIX U cTapbiX. [Ipu aTOM BBIIENSIINCH
MEPUOIbl OTHOCUTEIHHO CTA0OMIIBHON aKTUBHOCTH, YEPEAYIOLUECS € MMay3aMU. Y MOJIOJBIX U CTapbIX
KPBIC IPUMEPHO MOJIOBMHA HEHPOHOB BO BpeMsI CTAOMIBHON aKTUBHOCTH pa3psKajlaCh pUTMHUYHO U
C IOCTOSIHHOW 4aCTOTOM.

Cpennsiss yactora (OHOBOW HMMYJIbCAUMU B JOPCOMETUATBHOM SIJPE MOJOIBIX KPBIC
cocraisa 2,9 I'u, koropas npu Beenennn XK camxanace 10 1,9 I'n (pa3nuuus 10CTOBEpHBI 110
CpaBHEHHIO C (POHOBOW YacTOTOM). Y cTapbIX KpbIC cpeaHss (POHOBas 4acToTa pa3psioB HEMPOHOB
rUnoTaiaMmyca Obljia JOCTOBEPHO HUKE MO CPAaBHEHUIO CO B3POCIBIMHU Kpbicamu, cocTaBiisist 1,9+0,3
I'm (p <0,01). Ilpum BBemenuu XIIK y crapblX KpbIC CPEIHsS YacTOTa HMMITYJIbCAllMU TaKXkKe
JIOCTOBEPHO CHUXKAJIACh 1O cpaBHEHUIO ¢ ponoBo# 10 0,9 'ty (p <0,05).

Takum oOpasoM, BBenenue XLK mpuBOAMIO K CHMKEHMIO IJIEKTPHUECKONW aKTHBHOCTH
HelipoHoB JIMS rumotasiamyca y MOJOIBIX M CTapblXx KpbIC. Ilpum crapeHMM NOpOUCXOAUT
YMEHBIIIEHUE YaCTOThl UMITyJIbcalluy B Heliponax JIMSI runotanamyca. JlaHHble QyHKIIMOHAIBHBIE
W3MEHEHHUS KOpPPETUPYIOT C paHee YCTAHOBJIEHHBIMM HAMH HEMPOXUMHUYECKHUMH H3MEHEHUSMU
HEUPOHOB fAzipa npu cTapeHuH. CHIKEHHE 3JIEKTPUUYECKON aKTUBHOCTH HEMPOHOB TUIIOTaIamMyca
MOJKET IPUBOAUTH K (YHKIIMOHAIBHBIM U3MEHEHHSIM, CHUKEHHIO BbIJICIIEHUSI HEHPOTPAaHCMUTTEPOB
1 BO3PAaCTHOMY ITOBBILLIEHHUIO [IOPOTa YyBCTBUTEIbHOCTH TUIIOTATIAMYCa K PETYIMPYEMbIM CUTHAJIAM.
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Pa6ota monnepsxana Poccuiickum HaydHnbiM doHaoM, rpadT 19-15-00039.

BJIMSTHUE MACJISTHOM KHCJIOTHI HA IBUTATEJIBHYIO KOOPTUHAIIHIO,
Cu1y MbllIl 1 YPOBEHDb OKHCJIMTEJIBHOI'O CTPECCA B CKEJIETHBIX MbBIIIIAX
IPA JUCBUO3E Y MBIILIENA

A.U. MynnakaeBa, A.®. Canuxzsinosa, O.B. fkxosnesa, I'.®. CutraukoBa
Kaszanckuii [pueonoscckuii @edepanvubiil ynueepcumem, Kaszanv, Poccus

CoryacHO COBPEMEHHBIM IIPEJICTABICHUAM COCTaB U Pa3HOOOpa3ue KUIIEYHON MUKPOOHOTHI
UTPAlOT  CYIIECTBEHHYIO pOJIb B MONJEpKAaHUM HMMMYHHTETa, TOMEOCTa3a, U B IIeJIOM
¢busnonornueckux GyHkiuit opranusma xossiaa (Nay et al., 2019). B nmocieanue rojpl MOSABUIHCH
COOOIIIEHUsI O TTO3UTHUBHOM POJIM MUKPOOHOTHI U €€ METabOIUTOB, OCOOCHHO KOPOTKOILIETIOYEUHBIX
KHUPHBIX KHCJIOT, B MeTabonm3Me 1 (pyHKIIMOHAIBHOW aKTUBHOCTH CcKeneTHbhIX Mbi (Lustgarten,
2019). Lenbto Hamiei paboThI OBLIO MPOAHATU3UPOBATH CHITY MBI U KOOPAUHAIIUIO JIBHKEHUH Y
MBIILIEH MOC/Ie UHBEKIMU Kypca aHTUOMOTUKOB IIMPOKOrO CHEKTpa JAEHCTBUS C OAHOBPEMEHHBIM
BBEJICHUEM METa00JI1Ta MUKPOOUOTHI — OJHOTO U3 MPEICTAaBUTENCH KOPOTKOLIETIOYEYHBIX KUPHBIX
KHCIIOT — MacJIIHOM KHUCIOoThl. Kpome Toro, Mbl onpenenuian ypoBEHb MaJOHOBOTO IUalbJEruaa
(MJA), xoHIEeHTpaluio OO0IIero IyTaTHOHa M aKTHUBHOCTh TIYTATHOH MEPOKCHIA3 B MBIIIIAX
3aJIHUX KOHEYHOCTEH y MBIIIEH C BBEIEHHEM aHTUOMOTUKOB U MACIISIHON KHUCIIOTHI.

BBenenue kokTeilsis aHTHOMOTUKOB 25 JHEBHBIX MBIIIaM B T€UECHHUE JBYX HEAEb MPUBOAUIIO
K OoJyiee BBICOKOH CMEPTHOCTH W CHW)KCHHIO NMpUOaBKHM B Bece. KOKTelinb aHTUOMOTHUKOB IS
uHBEKIMN ObLT mpurotoBieH B pactBope 0.9% NaCl u comepxkan cienyromye aHTHOMOTHKU:
HEOMMIIMH, BAHKOMUIIMH, ampoTepunnH B, ammurmmun, merporraason [Arslanova et al., 2021].
Tak>ke NpouCXO0IUIN 3HAYUTENIbHbIE U3MEHEHHUSI B IBUTATEIIbHOM MOBEICHUH KUBOTHBIX, BKIIIOUast
MOBBIIICHUE TOPU3OHTAIBHOM JBUTATEIIbHON aKTUBHOCTH, CHUKEHUE BEPTUKAJIBbHOW JABUTATEIbHOU
aKTUBHOCTH B TecTe OTKpPBITOE MMOJI€, MBIIIEYHOW CHJIbI, KOOPJMHALIMU JIBUKEHUM B Tectax Cuia
xBara 1 Porapo. Iy OLIEHKY CTENIEHH OKUCIIMTENIBHOIO CTPECca y MbIIIEN U3Mepsuiu ypoBeHb MJIA
1 o01Iero riayTaTHOHA B TKAHSX MBI 33JHUX KOHEUHOCTEH. bbul 0OHapy»XeH BBICOKUN YPOBEHB
OKHUCJIUTEIBHOIO CTPECCA U CHUYKEHUE KOHIIEHTPAIMK OOIIEro rIyTaTHOHA B TKaHSIX MBI 3aHUX
KOHEYHOCTEH MBIIIeH, MOMy4yaBIINX aHTHOMOTHKHY.

[lepopanbHoe BBenEeHHME TIpemapara MacCISHOW KHUCIOTHl — «3akodaiabk» 7 MI/KT
MpeIoTBpaIaio HabI0jaeMble M3MEHEHHUS U YITy4Illajao He TOJBKO MOBeIeHYECKIe HAPYIIEHUS, HO
1 YaCTUYHO CHUXKAJIO YPOBEHb OKUCIIUTEIBHOIO CTpecca B TKAHSX.

TakuM 00pa3oMm, HCIONB30BAHHE META0OTUTOB HOPMAIBHOM MHKPOOHOTHI OKa3bIBAaET
MMO3UTUBHOE BIIUSIHUE HA (DYHKITMOHAIBbHBIE M OMOXUMUYECKHE TTOKA3aTEIM CKEJIETHBIX MBIIII] TIPH
nucOuo3e, 9To MOXKET ObITh HCIIOJIB30BAHO JJIsi MPEIOTBPAICHHSI IOTEPU MBIIIEYHON (DYHKITUU TPU
Pa3IMYHBIX MATOJOTUYECKUX COCTOSTHUSX.

Pabora BrImonHeHa mpu noanepxke Poccuiickoro HayuHoro ¢onnga (mpoext Ne 22-25-
20045).
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CPABHEHME D®PEKTOB BO3JIEVCTBUS BJIOKATOPA NO-CUHTA3BI L-NAME U
JOHOPA OKCHUJA A3O0TA HUTPOITPYCCHUJA HATPUSA HA BBIPABOTKY
YCJIOBHOI'O OBOPOHUTEJIBHOT'O PE®JIEKCA HA IIOCTYKHUBAHMUME 11O
PAKOBHHE Y YCJIOBHOI'O PE®JIEKCA ABEP3UU HA IINIIY Y BUHOT PATHOM
YJIUTKHU

Mypanosa JI.H., ®enopos J.I'., borogsun T.X., Auapuanos B.B., ['aitnytaunos X.JI.
Kaszanckuii @edepanvhviti Yuusepcumem, Kazanw, Poccus

B opranusme denoBeka M IKMBOTHBIX IIPAaKTMUECKM BO BCEX OpraHax M TKaHAX
(epMEHTaTUBHBIM ITyTEM HEMPEPHIBHO MPOAYLHPYETCS MPOCTEHIee XUMUYECKOe COCINHEHHE —
okcup azota (NO).

NO sBusercss OZHMM U3 HauOoJiee BaXKHBIX ITOCPEIHUKOB, KOTOPBIH YYacTByeT B
(GYHKIIMOHMPOBAHUH PA3HOOOPA3HBIX CUCTEM OpraHKU3Ma. Y MOJUIFOCKOB, KaK U Yy MIIEKOIUTAOLIHX,
NO wurpaer posib MEXKJIETOUHOTO MECCEH/IPKEPA M CUTHAJIBLHOW MOJEKYJbl B Pa3jIMYHbIX OTAENaxX
HEpPBHOI CHCTEMBI, KPOME TOT0, HEJJaBHO cTano u3BecTHO, yTo NO HeoOxoaum Kak 1yt 00yyeHus,
TaKk W [ ctupaHusa namsatd. Yyactue NO B CHHANTHYECKOW IUTACTMUHOCTH HauOoyiee SIPKO
IPOSIBJISIETCS B TAKUX IIpolieccax, Kak JI0JroBpeMeHHast oTeHuuanus u aenpeccus. [lostomy Ob110
uHTepecHo nmocmoTpeTs BiusiHue NO Ha pasHble popMbI 00ydeHusl.

B nanHoil paGore ObUI MPOBEAECH CPAaBHUTENBHBIA aHaIU3 (OPMHUPOBAHUS YCIOBHOTO
00OpPOHUTENFHOTO pediieKca Ha MOCTYKUBAHKE IO PAKOBHHE U Ha aBEP3UIO K MMHUIIEC Y BUHOTPATHOM
YIUTKH. DKCIEPUMEHTHI IPOBOJMIMCH HAa HA3eMHOM OPHOXOHOroM JierodHoM Moiuttocke Helix
lucorum, (Gastropoda, Pulmonata) kpbeiMcKo#i MOy isiinu. ITH )KHBOTHBIE 00J1a/1al0T OTHOCHTEIIBHO
IIPOCTOM HEpPBHOH CHUCTEMOM HpH JOCTaTOYHO pazHooOpazHoM mnoBereHuu. [lepen Havamom
HKCIIEPUMEHTOB MOJUTIOCKH HE MEHee 2-X HeZellb HaXOMWINCh B aKTUBHOM COCTOSIHUU BO BJIQXKHOMU
aTMocdepe, IpU KOMHATHOM TeMmepaType M H30bITKe NUIIM. BbUTu uccienoBaHbl BO3AECHCTBUS
9K30Te€HHOT0 UCTOUHUKA Wiu JoHopa NO HUTpoIpyccuaa HATPHUS U HECTICIIM(PUIESCKOTO 0I0KaTopa
HeifpoHanbHON NO-cuHTaszel L-NAME Ha BbIpaGOTKY yCIOBHBIX OOOPOHHMTEIBHBIX PEe(dIEKCOB Y
BUHOTPAJHON YIUTKHU. B paboTe ObLIM UCTIOIB30BaHbI paCTBOPHI (PapMaKOIOTHIECKUX MTPENapaToB:
L-NAME (L-N®-nitro L-arginine methyl ester, Sigma, USA) B mo3e 100 MI/KT Beca >KMBOTHOTO,
HUTporpyccua Hatpus (sodium nitroprusside, Sigma, USA) B no3e 500 mxr/kr Beca. biokatop NO-
cutazbl L-NAME, nonop NO HuTponpyccua HaTtpust (pacTBOPEHHBIX B (PU3HOIOTMYECKOM
pacTBOpE) BBOAMIIA BUHOTPAJAHBIM YIUTKaM €keIHeBHO 3a 30 MHH J0 Hayaja ceaHca BBIPAOOTKH
peduekca (B o0beme 0,1 M) B 06sacTh cuHycHOro y3na. KoHTposem ciayXuiu yJIUTKH, KOTOPBIM
RO @P (0.1 M) B T€ 7K€ CPOKH, UTO U B OIBITHBIX CEPUSIX

B xo/e sxcniepuMeHTOB ObUIO HAlIEHO, YTO XPOHUYECKOE BBEIEHUE HK30reHHOoro JoHopa NO
HUTPOIPYCCUIA HATPUS YCKOPSIET BHIPAOOTKY YCJIOBHOTO OOOPOHUTENBHOIO pediiekca aBep3uu Ha
MUINY Y BUHOTPAJHBIX YJIUTOK 110 CPABHEHUIO C )KUBOTHBIMH, KOTOpHIM BBOAMIN PP. ExxenneBHoe
BBeJleHHWEe Hecrnenuduueckoro Onokaropa HedpoHanbHOM NO-cuHtasel L-NAME nepen
(dbopMHpOBaHKEM YCIOBHOTO 0OOPOHHUTENBHOTO peduiekca aBep3uH Ha MUIY, HA000POT, 3aMe IS0
oOyueHHue BUHOTPAJHBIX YIUTOK IO CPaBHEHUIO C KOHTPOJBHON TPyNmol. AHaJIOrMYHbIE
pe3yabTaThl OBUIM MOMYYEHbI U MpU (OPMHUPOBAHUU YCIOBHOTO OOOPOHUTENBHOTO pediiekca Ha
MOCTYKHBaHUE MO pakoBHUHE. bpio momyuyeHo, uro GnokupoBanue NO-cuntaszel L-NAME nepen
BBIPAOOTKON YCIOBHOTO OOOPOHUTENILHOTO pediiekca Ha MOCTYKMBAHHE IO PAKOBHUHE 3aMeEIIsieT
CKOPOCTh O0yUY€HHUSI BUHOTPAIHBIX YJIUTOK IO CPAaBHEHUIO C KOHTPOJIBHOM Ipymnmoil. B To ke Bpems
BBeZieHHe JoHopa NO HHTpompyccuiga HaTpusi, Hao0OpOT, YCKOPSIOT 00ydeHHE BUHOTPATHBIX
YIIUTOK 1O CPAaBHEHHUIO C KOHTPOJIbHBIMH KUBOTHBIMHU. [TosTyueHHbIe pe3ybTaThl CBUAECTEILCTBYIOT,
YTO B MCCIICZIOBAHHOM HAaMHU BHJE€ OOYYEHHs OKCHJ a30Ta MOJYJIUpPYeT mpolecc GOpMHPOBAHUS
YCJIIOBHOTO OOOPOHUTEIHLHOTO peduiekca.

PabGora moapnepxana IlporpaMMoil  CTpaTern4eckoro axkaJeMHYECKOro  JIHIEpCTBa
Kazanckoro deaepansaoro yausepcurera ((IPUOPUTET-2030).

50



N3YUYEHUE DODPEKTOB TPAHCIIVIAHTAIMA NHAYHUPOBAHHBIX MUKPOBE3UKYJI HA
MOBEJEHYECKHE XAPAKTEPUCTHUKHU FUS-TPAHCTEHHBIX MBIIIEN C MOJIEJIBIO
BOKOBOI'O AMUOTPOPHUUYECKOI'O CKIIEPO3A

Harues K.K., Xabu6paxmanos A.H., k.60.1. 'om3uxoBa M.O., 1.6.1. Canadpyraunos WU.U., 1.mM.H., ipod.
MyxamenbsipoB M.A.

Kaszancxkuii cocyoapcmeernnuiii meouyunckuti ynusepcumem, Kazauw, Poccus, Kazanckuii
(IIpusonoicckuil) ghedepanvuviii ynueepcumem, Kazano, Poccus

bokoBoii amuorpoduueckuii ckiepo3 (BAC) — OwbicTponporpeccupyonee HEU3ICUuMOe
HeliposerenepatTuBHOEe  3a0oJieBaHME, B pe3ylbTaTe  KOTOPOTO  MPOMCXOAMT  TI'HOeNb
MPEUMYIIECTBEHHO IIEHTPAIbHBIX U TNepudepuueckux MOTOHEHpPOHOB, OTBETCTBEHHBIX 32
MIPOU3BOJIbHBIC JABIKEHUs. B HacToAIMIT MOMEHT He pa3paboTaHbl 3 (HEKTUBHBIC METOIBI JICUCHUS
BAC. IlepcrektuBHBIM MMOAX0A0M K JiedeHHMI0 BAC sBIAIOTCS COBpEeMEHHblE OeCKIETOUHBIE
TE€XHOJIOTUM, OCHOBAHHbIE HA MPUMEHEHUU MUKPOBE3UKYJI. MUKpPOBE3UKYIJIBI — 3TO MEMOpaHHBIE
CTPYKTyphl paznuunoro pasmepa (100 — 1000 HM), oTaensmomuecs OT IUTOIIA3MaTHYECKON
MeMOpaHbl KJIETOK W HECYIIHE PEIeNnTOpbl M PAaCTBOPHMBIC OMOMOJIEKYIBI KIETKH-TPOTYLEHTA.
MHUKpPOBE3UKYIIbl, MOJYyYEHHbIE M3 ME3EHXUMHBIX CTBOJIOBBIX KieTok (MCK), nemMoHCTpupyroT
[IPOTUBOBOCIIAJIUTENIbHBIE U HEHPONPOTEKTUBHBIE CBOMCTBA, B TOM 4YHCIE  MOJEISX
HelpojereHepaTuBHbIX 3a0osieBaHuid. IlpuMeHeHWEe MHUKPOBE3UKYN HUMEET MpPEUMYyIIecTBa B
CPaBHEHUHU C KJIETOYHOW Teparuei: OTCYTCTBHE OHKOT€HHOCTH, XOpollas MPOHHUIIAEMOCTb 4Yepe3
remMatodHIepainyeckuil 6apbep, yCTOMUMBOCTH K pa3pylIeHUI0 (pepMeHTaMHU IJ1a3MbI KPOBU.

Llenpto wWccenOBaHUS SBISUIACH OIEHKA A(PQEKTHBHOCTH TEpanmuyl HHIYIUPOBAHHBIMH
mukpoBesukynamu (MMB) u3 meszenxumanbHbix cTBONIOBBIX KieTok (MCK) uenoseka y FUS-
TpaHCTeHHBIX Mbleil ¢ Mozenbio BAC.

HccnenoBanue NpOBOAMIOCH HAa JIMHMUM TPAHCTEHHOM JIMHMM MBILIEM C OKTOMHOU
Helpocnenuuieckon sKkcrpeccueil ykopoueHHoro reHa FUS uvenoBeka Ha reHeTuueckoM (oHe
CDI ¢ cobnroieHueM 0CHOBHBIX OMOATUYECKHX MpaBuil. bbuin cpopMUpOBaHBbI ClEAYIOIINE TPYIIIbI
MbImed: Mpimu aukoro tuna (n=10) (WT-mbimm); Tpancrenusle FUS-Mbimm, He nonydaromue
tepanuio (n=15) (FUS-mbimm); Tpancrennsie FUS-MbIm ¢ BBeIeHUEM MUKPOBE3UKYN W3 1 MITH.
HatuBHBIX MCK (n=11) (FUS-MV-mbimn). MccnenoBanuch BBDKMBAEMOCTh MBIIIEH, JTHHAMUKA
W3MEHEHHUs MacChl Teja, BEpTUKAIbHAS, TOPU30HTAJIbHASA U UCCIIEI0BATENBCKAsI AKTUBHOCTD B TECTE
«OTKpbITOE TONE», CUiIa XBaTta B Tecre «['pum-tecT», MPOBOAWIACH OLIEHKA Haau4usd U
BBIPQ)KEHHOCTH KJIMHUYECKOW CHUMIITOMAaTHKU IyT€M BH3YyaJbHOI'O HAONIOJICHHS 3a MBIIIaMH, a
TaK)K€ BBIMOJHEHUSI XBOCTOBOTr0 TecTa. [Ipenapat MUKpPOBE3UKYII BBOAMIICS TPAHCTE€HHBIM MbIIIAM C
Mozenbio BAC peTpoopOUTansHO B BO3pacTe 3 MECSIIEB.

['u6enp FUS-mpImelt Havama perucTpupoBaThCcs B 4-MecsdHOM Bo3pacTe. B S-mecsuHoM
BO3pacTe KOJMUYECTBO BBDKUBIINX FUS-mbimen coctaBmiio MeHee 60% OT MCXOIHOTO KOJIWYECTBA
Mblel B rpynne. Y FUS-MbImen, MomydyuBIIMX TPAaHCIUIAHTALIMIO MUKPOBE3HUKYJI, BBIKHBAEMOCTb
ObuIa Ha JTOCTOBEpHO OoJiee BHICOKOM ypoBHe. Ha 37-i1 neHb ¢ MOMEHTa BBEACHUSI MUKPOBE3UKYJ
BbDKMBaeMocTh FUS-MblIlel, moydnBIIMX TPaHCIUIAHTALMI0O MHUKpPOBE3UKYJ, coctaBuia 90,9%,
Torga kKak y MHTakTHeIX FUS-mbimeit — 60%. Ha 48-ii neHp ¢ MOMEHTa BBEJEHUS MUKPOBE3UKYJI
BeDKMBaeMOCTh FUS-MbImieid, moaydynBmINX TpaHCIUIAHTAIIMIO MHKPOBE3WKYJ COXpaHUJIACh Ha
ypoBHe 90,9%, a y untaktHbix FUS-MbImIelt coctaBuina 46,7%.

Takum o6pasom Tpancriuiantauuss MUMB u3 MCK denoBeka yiydiiaeT BBIKHBAEMOCTH
TpaHncreHHbIx FUS-mpImelt ¢ mogensio BAC, a Takoke yiydiraer HeKOTOpbIE Jpyrue MoBeleHIecKrue
nokazarenu. [loydeHHble pe3yapTaThl CBUAETENBCTBYIOT O TOM, 4TO npumeHenne MMB n3 MCK
4eJI0BEKA SABJISAETCS MEPCIEKTUBHBIM NOAX010M B Tepanuu bAC B Mozienn Ha )KUBOTHBIX.

Pabora BeinoiHeHa npu noajaepkke rpanta Kazanckoro 'MY Nel/22-3 ot 13.07.2022 1.
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®OPMUPOBAHHUE JEITPECUBHO-IIOJOBHOI'O IOBEJAEHUSA Y KPBIC
IMOCJIE JVIMTEJIBHOI'O ITIOTPEBJIEHUS PACTBOPA I'NTYTAMATA HATPUSI.

Hazaposa I'.A., bornanosa H.I'., Cygakos C.K.

OI'bHY HUU nopmanvuoi gpuzuonoeuu um. I1.K. Anoxuna PAH,
Mockea, Poccus

I'myramatr Hatpus (MSG) peanusyer pasHooOpasHble (u3nonoruyeckne QyHKIUA B
OpraHu3Me U SBISETCA IIUPOKO UCIOJB3YEMbIM YCHUJIUTEIEM BKYyca, TIOJy4Ye€HHbIM U3 L-
[NIyTAMUHOBOM KHCIJIOTBI, €CTECTBEHHOM aMHUHOKHCIOTHI pPAa3IMYHBIX MHILEBbIX MPOIYKTOB.
I'myramar Hatpus oOmamaer crnenuUYecKuM BKYCOM yMamu, KOTOPBIA CUHUTAETCS OIHHM U3
OCHOBHBIX IISITH BKYCOB, Hapsily C COJIEHBIM, TOPHKUM, KUCIIBIM U CJIaJIKUM BKYCaMH.

[lenpt0 HACTOSIIIETO WCCIENOBAHMS SIBHJIOCH H3y4ueHHE (HOPMHUPOBAHUS ACTPECCUBHO-
01I00HOT0 MOBEICHUS Y CAMIIOB KPBIC MTOciie XpoHudeckoro ynotpednenus 60 MM (1,1%) pactBopa
riiyTamara HaTpHsl.

DKCHEepUMEHThI MPOBOJMINCH B COOTBETCTBUU C TpeOoBaHuUsAMH Tpukaza Ne267 M3 PD
(19.06.2003 r.), a Takke B cooTBeTcTBUU C «[IpaBuiamMu mpoBeneHHUs padOT C MCIOIH30BAHUEM
AKCIIEPUMEHTATBLHBIX KUBOTHBIX» (Yupexnenue Poccuiickoit Akagemun menuunuckux Hayk HUU
HopmainbHOU ¢usnonorun uM. [1.K. Anoxuna PAMH, nporokon Ne 1 ot 03.09.2005 r.).

Hccnenoanue mpoBoauiock B TeueHue 30 aHei Ha kpbicax-camiax JuHuu Bucrap. Bona B
OJIHOM W3 JIBYX IMOWJIOK y KPBIC KOHTPOJBHON M SKCIIEPUMEHTAJIBHON Tpymi Oblia MOCTOSHHO B
noctyme. Y OKMBOTHBIX KOHTPOJBHOW TPYMIBI BOJAa Haxoauiach B o0eux Tmomikax. B
AKCIIEPUMEHTAILHON TPYIITIEe KpPbICaM B OJTHOM MOWJIKE MPEIOCTaBIISIACH BOJA, @ BO BTOPOU MOUJIKE
— 60 MM (1,1%) pactBop rimyramara HaTpusa. Kopm ObL1 B CBOOOJAHOM JOCTYIIE.

Ha 10-i1 geHp skcnepuMeHTa MPOBOJWIOCH TECTHPOBaHHE (OPMHUPOBAHUS JIETIPECCUBHO-
MOI00HOTO TIOBE/IEHHUs y KPBIC B CUTYallUd «HEU30eraeMoro miaaBaHus» mo meroauke [lopconra.

Ha 20-i1 geHp skcnepuMeHTa MPOBOIWIOCH TECTHPOBaHHE (OPMHUPOBAHUS JIETIPECCHBHO-
M01I00HOTO TIOBE/ICHHUsI B CUTYaIlMU TIOJIBEIIMBAHUS 32 XBOCT M0 MeToIMKe BopoHUHOI.

B pesynbTaTe nmpoBeaeHHBIX IKCIIEPUMEHTOB OBLIO BBISBIICHO, UTO Y camIloB JuHuu Wistar
rocie ynorpeOaeHus pacTBopa riyraMaTta HaTpust HabJII0JalloCh pa3BUTHUE JETPECCUBHO-TIOO0HOTO
noBenenue. [lpum mpoBeneHMHM TecTa «IPUHYAUTEIBHOTO IUIaBaHUS» OBUIO 3a()UKCHPOBAHO
JIOCTOBEPHOE  YMEHBIIEHUE  JUIMTENBHOCTH  TNEpPHOJAa AaKTUBHOTO IUIABAaHUS Yy  KPBIC
AKCIEPUMEHTAIbHONW Tpynmbl. [Ipy 3TOM AIUTENTRHOCTH TIepHOJa IACCUBHOTO TIJIaBaHUSA,
MMMOOUITU3AIIMU U UH]IEKC ISTIPECCUBHOCTH B TPYIINE C TIIyTaMaTOM HATpPHUsl, HAIIPOTUB, TOCTOBEPHO
OBLITM YBEJIMYCHBI.

[Ipu mnpoBegeHMHM TecTa «IOABEIIMBAHMS 3a XBOCT» OBUIM TIOMY4YEHBI JIaHHBIE,
CBUJIETEILCTBYIONTHE 00 YMEHBIIICHUH MTEPHO1a aKTUBHOTO JABMIKEHUS Y KPBIC, TOTYYaBITUX PACTBOP
riyramara Hatpus. [ToMumMo 3TOro, B JaHHOU TpyIie ObLI0 3aUKCHPOBAHO yBETUYCHHE OOIIEro
BPEMEHH TEPUOJIOB MMMOOWIHM3anuu. [Ipu MPOBEICHUN TECTa «IMOJABEIIMBAHMS 3a XBOCT» OBLT
MOCUUTAH PHUTMOJOTHYECKUH WHIEKC JIEMPECCUBHOCTH. bbIIO 00OHApYXKEHO JOCTOBEPHOE
yBEITWYEHHUE JTAHHOTO MOKa3aTess B TPYIIE KPbIC, MOTYYaBIINX PACTBOP TIIyTaMara HaTpHsl.

[TpoBeneHHBIEC SKCIEPUMEHTHI TTO3BOJIMIIN MPOIEMOHCTPUPOBATH (PMHAIBHBIN Tan 1eHCTBUS
MUIIEBOTO TIIyTaMara HaTpUsl — U3MEHEHHE TTOBEACHYECKON aKTUBHOCTH, 2 UMEHHO (hOPMHUPOBAHHE
JeTPeCCUBHO-TIOA00HOTO ToBeAeHU. JlanpHelee n3y4eHne MeTaboIHUecKUX MyTeld MUIIEBOTrO
ryTaMata CTaHOBHUTCS MUINEHBIO WCCIICIOBAaHHS TMATOT€HE3a JEMPECCMM W MEXaHHW3Ma €ro
peanu3anuu.

WccnenoBanue ObLIO BBITTOTHEHO 0€3 MPUBIICYEHUS JOTOTHUTEIHHOTO (PMHAHCUPOBAHUSI.
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ITOKA3ATEJIM OBMEHA BEIECTB U ®PU3NYECKAS BBIHOCJIMBOCTbD
MOCJIE THHOBEHTWIAIIMOHHOM U IBUTATEJIbBHOM HATPY30K ¥ KPBIC

Hukenuna E.B., A6pamosa A.1O., [Tepmos C.C.
OI'BHY «HUUH® um. 11.K. Anoxunay, Mockea, Poccus

HecmoTpss Ha 3HAaYMTENbHBIM HMHTEpEC K HCCIECJOBAHMIO BIHUSHUS TUIOKCHYECKOIO
BO3JICHCTBUSl Ha aJalTal[MOHHbIE MEXaHM3Mbl, MHOTHE BOMPOCHl B O3TOM 00JacTu OCTaKTCA
HepeleHHbIMU. boiiee TOro, OTCYTCTBYIOT CBEJIEHUS O XapaKTEPE BIMSHUSA TMIIOBEHTUIISIIMOHHBIX
Harpy3oK Ha OCHOBHBbIE METa0OJIMYECKUE XaPAKTEPUCTUKU U (PU3MUECKyr0 pabOTOCHOCOOHOCTh Y
MJICKOMTUTAIONIUX B YCIOBUSAX PETYISAPHBIX (PU3NUYECKUX TPEHUPOBOK. Llenp manHOW paboThI —
W3Y4YE€HUE BIUSHUS THIIOBEHTUISILIMOHHOM HAarpy3KH € mocieayomei (u3nieckoil TpeHHupOBKOW Ha
MOKa3aTe MHTEHCUBHOCTH METAa00IM3Ma U YPOBEHb (PH3HUUECKOM BEIHOCIMBOCTH Y KPBIC.

HccnenoBanus BBITTONHEHBI Ha 32 Kpbicax-camiax Bucrap (macca tena — 23010 r). [Ipu
MIPOBE/ICHUHU OIBITOB PYKOBOACTBOBAIUCH «[IpaBmiamu mpoBeneHuss pabOT C HCIOIb30BAaHHEM
AKCIIEPUMEHTATIBHBIX KUBOTHBIX», YTBEPKIECHHBIMU Ha 3acelaHuu dTudeckoil komuccuu HUWU HO
uM. [1.K. Anoxuna (nmpotokoin Nel ot 3.09.2005). beumn copmupoBaHbl 4 rpynmsl Mo 8 0coOeH.
WHTakTHBIE XUBOTHBIE |- TPYNOBl CIYXUIU KOHTPOJEM IPH H3MEHEHUU MEeTa0OIMYEeCKHX
MoKazarejae. OKCIEpUMEHTAJIbHBIE TPYIIbl IOABEPrajiiCh COOTBETCTBYIOLIUM IpOLELypaM
©KEeTHEBHO B TeueHWe 7 AHEW: 2-a rpymnmna — Qu3udeckas Harpyska (IJlaBaHUE B BOJE IPHU
temneparype +20 — 22°C B teuenue 1-it MUHyTHI); 3-5 rpymnmna — 60 MUHYTHOE TMIIOBEHTUIISILIMOHHOE
BO3JIeicTBUE; 4-4 rpyIna — pusndeckas Harpy3Ka cpa3y nocjie THIOBEHTHISIIIMOHHOTO BO3CHCTBHS.
VYCIoBHsI THUNOBEHTHISIUM 00ECNEUYMBAIM B aBTOMAaTHU3MPOBAHHOH MOMYJIBHOM YCTaHOBKE
Phenomaster (TSE Systems GmbH). JlaHHbIii KOMIUIEKC MO3BOJIIET CHUXKATH [101a4y aTMOC(HEPHOTO
BO3/IyXa CO cTaHAapTHOU ckopocTtu 5 n/MuH 110 0,06 n/mMun. O0beM noTpediaeHus: Oz, BBIACICHUS
CO2 u ypoBeHb TEIUIONPOAYKIMHM OLEHUBAIM B T€4eHHE | yaca Ha 7-U JE€Hb JKCIIEPUMEHTOB C
MIOMOUIBI0 YKA3aHHOM BBIIIE YCTAHOBKM JI0 BO3JAEHCTBHUS (u3HuecKkodl Harpys3ku. s OneHKH
(bu3n4ecKoil BBIHOCIMBOCTH UBOTHBIX IOJBEPralid MPUHYIUTEILHOMY IJIABAHHIO J0 OTKa3a B BOJIE
KOMHATHOW TeMIiepaTypbl. Y pOBEHb JlaKTaTa B KPOBU U (PU3MUECKYIO BBIHOCIMBOCTH ONPEAEISIN B
HCXOJHOM COCTOSIHMM U 1O OKOHYaHMIO HccienoBaHus. CTaTUCTUYECKYIO 3HAYMMOCTH Pa3IMuui
MEXIy IOKa3aTeasiMH OIEHMBAJIM C TOMOIIbIO TECTa COIVIACOBAaHHBIX mnap Bunkokcona m U-
kputepust Manna-Yutnu (Statistica 10.0).

BbuI0 BBISIBIIEHO yBEJMYEHHE BPEMEHHM IJIaBaHUs Ha 7-€ CYTKU MCCIEAO0BaHUS Y )KMBOTHBIX
1ocjae HeleNu pEeryisspHOW (HU3UUECKOM Harpy3Kol M y KpbIC C COYETAaHHBIM BO3JCHCTBHEM
TUIOBEHTWISIIMM U (U3MYECKON HAarpy3KM 110 CpPaBHEHUIO C MCXOJHBIMH IOKa3aTelsiMu
(p<0,05).YcTaHOBIEHO CHM)KEHME YpPOBHS JIakTaTa B KPOBM IO CPABHEHUIO C HCXOJIHBIMHU
nokazatemsiMu  (p<0,05) wHa 7-¢ cyTkm y ocoOedl ¢ (U3HMYECKOW Harpy3kod B YCIOBHSIX
rUNOBEeHTWISIMKA. OOHapy>KEHO CTaTUCTHYECKHM 3HAuMMOE yMeHblIeHue mnotpednenus O,
BbiienieHne CO2 1 ypOBHS TETJIOBBIJENIEHNUS KaK Y )KUBOTHBIX ¢ THnoBeHTwsInuen (p<0,05), Tak u 'y
KPBIC, HOJBEPTHYTHIX (PU3UUECKOM TPEHUPOBKE MOCIIE TMITOBEHTHIISIIMOHHOT O Bo3elcTBus (p<0,01)
10 CPAaBHEHUIO C HHTAKTHBIMU 0COOSIMH Ha 7-€ CYTKH.

Takum o00pa3zom, peryisipHble (QHU3MUECKHE TPEHHUPOBKHM M COYETAHHBbIE BO3ACHUCTBUS
TUIOBEHTUISIIMOHHON M (U3NYECKON HArpy30K OKa3bIBAIOT BIMSIHUE Ha PU3NYECKYIO BEIHOCIUBOCTh
y Kpbic. CoueTanue runoBEHTHIIIUOHHON M (pU3MUYECKON HArpy30K MPUBOJUT K CHIDKEHUIO YPOBHS
JlaKTaTa B KPOBHM U HE OKa3bIBA€T BBIPAKEHHOTO BIHUSAHUA Ha 00beM mnotpebieHust Oz, BblieIeHHE
CO2 ¥ UHTEHCUBHOCTH TEIIONPOAYKIIMH. DTO MOXKET OBITh CBSA3aHO C OCOOEHHOCTSIMH pealn3aluu
a/1IalTalliOHHBIX MTPOLIECCOB B OPraHU3Me MPH SKCTPEMANIbHBIX BHEITHUX BO3AEHCTBUSIX.
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BJUSHUE CTPECCOPHBIX BO3JIEVICTBU HA KOTHUTUBHBIE ®YHKIIAU:
MOJEJIM HA TPO3O®UJIE

Huxuruna E.A.12, Mensenesa A.B.!, 3anomaesa E.C.12, Bacumsena C.A.?, Kaposenkas J|.M.12,
Pebpora A.B.2 Erososa E.C.2, Illerones b.®.%, Cappareesa-ITorosa E.B.?

L Unemumym ¢usuonoeuu um. H.I1. Iasnosa PAH, Canxm-ITemep6ype, Poccus
2_ Poccuiickuil 2ocyoapcmeennblii nedazozuyeckuti ynusepcumem um. A.M. Iepyena, Canxm-
Ilemepoype, Poccus

Bce opraHm3Mbl CTanKuBAalOTCS C HEOOXOAMMOCTBIO IPHUCIIOCOOIeHHS K (akropam
OKpy>Katomiel cpenpl. Baxxneimumu ¢akropamu SIBISIOTCS OCBELICHHE, IEKTPOMArHUTHOE IMOJIE
3eMiM, cofep)KaHue KUCIopoaa, Temneparypa. Kaxaplil U3 HUX Hpu 3HAYUTEIbHBIX KOJeOaHHIX
OKa3bIBACTCSI CTPECCUPYIOIIUM BO3JIEHCTBUEM, a TaKXKE BJIMAET Ha IOBEJCHHE U KOIHUTHBHbBIE
¢bynkuuun. Ilouck oOmHMX MEXaHHW3MOB, CBSI3BIBAIOLIMX KOTHUTHBHBIE (DYHKIMM M PEAKLHIO Ha
CTPECCOPHOE BO3ACUCTBUE, MPUBOAUT K IMOHMMAHHUIO 3HAYUMOCTH MeXaHu3Ma (OpMHUPOBaHUS
CYTOUYHBIX pUTMOB. OIHUM W3 BaKHEHUIIHUX PETYJIATOPOB 3TOM CUCTEMBI SIBISIOTCS KPHUIITOXPOMBI
(CRY). C cyro4yHbIMH pUTMaMH HEpa3pbIBHO CBS3aHO reoMarHUTHOE mosie. CyTOYHbBIC BapUaIlUH
I€OMarHUTHOT'O IOJISi BO3HUKAIOT 33 CUET TOKOB B MOHOc(epe 3eMiid, BbI3BAHHBIX U3MEHEHUSIMHU
OCBEIICHHOCTH 3eMHOM noHocheps! ComHueM. Hamu 17151 BBISIBIICHUSI BHYTPHKJICTOYHBIX MHIICHEH
JeUCTBUSL MarHUTHOT'O MOJIsI OBLIO MPENIPUHATO U3YYE€HHUE BIUSHUS OCIA0JIEHHOTO0 CTaTHYECKOTrO
marautHoro moist (OCMII) B kamepe, ocmabmsromeii mMarHuTHOEe mosie 3emin B 35 pa3 ¢
TIpHUBJICYECHHEM MYTaHTHOH JHHUM Apo3oduisl agn's, xapakrepusyromelicss MOBpeKICHAEM TeHA
LIM-kuna3er 1. CriocoOHOCTE K 00ydeHHI0 M (HOPMHPOBAHHMIO CPEIHECPOUHON IMAMSTH CAMIIOB
OLIEHUBAJIU B apaJiUrMe yCIOBHO-Pe(IEKTOPHOrO MoAaBIeHUs yXaxusanus. Bo3aeiicteue OCMII
BOCCTaHAB/IMBAET KOTHUTHBHBIE QyHKIHH agn's B OTIMYME OT KOHTPOIBHOM THHUH AuKoro Tuma CS,
y KOTOpoW Hapymaercs (opMupoBaHHMe 3-4acoBOW mMamsATH. Bbulo NMpoBeAeHO H3y4YeHHE pPOJIU
nonasneHuss ypoBHs LIMKI1 nodaMuHOBBIX M CEPOTOHMHOBBIX HEHPOHOB B (POPMHpPOBAHUU
ctpeccopHoi peakiuu Ha OCMII. AHanu3 MMMYyHOTMCTOXMMHYECKUX AAHHBIX NOKa3al Halu4due
MEXJIMHENHBIX pPa3inyuil mo 4dacrore AByxuenoudeuHbix paspsiBoB (JLP) AHK u yBennuenue
ypoBas JIIIP mocie OCMII. I'enst mmpkagnoro putma (CRY1 u CRY2) BoBjeueHbI B y3HaBaHUE U
penapanuto noBpexaeHuii JIHK. IlupkaaHbie 4ackl TECHO CBS3aHbBI C TUIIOKCHYECKUM CUTHAJIbHBIM
nyreM. HemanoBa)kHbIM aclieKTOM BIMSIHUS MAarHUTHOTO IOJIS SIBJISI€TCSI €r0 MPOTEKTOPHBIN 3 ekt
NpU Pa3BUTUU OKCHAATUBHOTO cTpecca W Tumokcuu. Perymsamuss CRY TpaHCKpWUIIMHM TEHOB,
KOHTPOJIMPYIOLIMX IHMpKaaHble puTMbl uepe3 rerepoaumep CLOCK/BMALIL, pacmnpocrpanser
3¢ (}eKTsl MarHMTHOIO IIOJII Ha OKCIPECCHIO0 KIIOYEBOTO TPAHCKPUIILIMOHHOTO pEryisTopa
ajanTalnuu K KuciaopoaHomy rojoganuio — HIF1. beut u3ydyen xapakrep BbI3BaHHBIX TMIOKCHEH
MEPECTPOEK XPOMOCOM B HEPBHBIX TaHTIUAX JUYUHOK. [Ipu rumokcuyeckoMm BO3AEHCTBUU
HaOMII01aeTCA ABYKPATHOE YBEIMUEHHE TIPO(HIs OTCTABIIMX XPOMOCOM Yy agn™ mo cpaBHEHHIO C
KOHTPOJIbHOU JMHUENH. CBS3b CYTOYHBIX PHUTMOB C COJEPKAHUEM KHUCIOPOJA OMOCPEAYETCS Y
Apo30(UIbl TUHAMUKON aKTHHOBOTO IMTOCKeneTa U ¢opmupoBanueM I[P, uyTo ckas3biBaeTcsa Ha
KOTHUTHUBHBIX (YHKIMIX. COrflacHO HAIIUM UCCIIEOBAHUSAM, MPU OOYUYEHUHU B YCIOBUAX TMIIOKCUU
Yy MyX JIOCTOBEPHO IMOJABIISAIOTCS 3JEMEHTHI yXa)KMBAHMsI 110 CPABHEHUIO C KOHTPOJIbHOW JTMHHEH.
SBAsisich MOMKUIIOTEPMHBIM OPTaHU3MOM, Jpo30(QHiia 3aBUCUT OT KosiebaHus Temrieparypbl. Hamu
110Ka3aHo, YTO MyTalus agn's npu nepMuCcCUBHON TeMIepaType HapyIaeT 00ydeHHe U TTaMSTh, U
BO3JICHICTBUU TEIJIOBOIO IIOKA 3TH MOKAa3aTeld BOCCTAHABJIMBAIOTCS /10 YPOBHS JuUKOro Tuma. Bee
yeTblpe (hakTopa BHEIIHEH cpenibl — OCBElleHHe, FeOMarHuTHOE MoJjie, TeMIepaTypa, JdaBiieHHe-
CoJiepKaHue KHCIIOPOJia OKA3aJIMCh CBSI3aHBI MEKIY COOOW HE TOJbKO obmum ceHcopom — CRY,
BBIMOJIHAIONMM (DYHKIIMH CHHXPOHU3ATOpa YaCOBBIX PUTMOB, TEMIIEPATYPBI, TUTIOKCHUH, HO M 00I1IeH
MUULICHBIO — JUHAMMKOW aKTHHOBOT'O LIUTOCKEJIETA.

Pabora Beimonnena npu noanepxke ['ocymapcrsennoit nporpammel PO 47 I'Tl «Hayuno-
TexHoyioruueckoe passutue Poccutickoit @enepammm» (2019 — 2030) (Tema 63.1).
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OCOBEHHOCTH 3KCIHPECCHHU BEJKA LIN28 B HEMPOHAX SIJIEP
TYBEPAJIBHOI'O THITIOTAJIAMYCA B OHTOI'EHE3E CAMIIOB KPbIC

ITankpamesa JI.I'., Macntokos I1.M.
Apocnasckuti 2ocyoapcmeenHblil MeOuyuHckull ynugepcumem, Apocnaéns, Poccus

MeTtabonnuecKkuii CHHAPOM, KaK KOMITJIEKC HapyIIeHU 0OMeHa BELIECTB, MOXKET BBICTYIATh
B KayecTBe IIpU3HAKa cTapeHus. BaxHeHIuii HWHTErpaTop BEreTaTUBHBIX, SHJOKPUHHBIX U
MOBEJCHUECKUX (DYHKIMI B JIHMIIE THIIOTajJamMyca, [0 COBPEMEHHBIM NPEACTABICHUSAM, 3aHUMAET
JAJICKO HE MOCIIeIHee MECTO B PErYJISILIMU POIOJDKUTEIBHOCTH JKU3HU. S pa TyOepanbHOi obiacTu
runotajiamyca — nopcomenuansuHoe ([AMS), Bentpomenunansnoe (BMS), apkyatnoe (APSA) —
aKTUBHO BOBJICUCHBI B PEryjsilMi0 OOMEeHa BEIECTB, SHEPreTHYecKoro OanaHca U, MO JaHHBIM
JTUTEPaTyphl, B KOHTPOJIb Pa3BUTHS IMPOIECCOB cTapeHus. Lin28 mpencraBiseT coOOW BBICOKO
koHcepBaTuBHbII PHK-cBs3bIBatomuii 610K, BBICTYNAIOUIMM B KAYECTBE PEryIATOpa HECKOIbKUX
OCHOBHBIX KJICTOYHBIX (DyHKIMA, BKIIOYas TupGEepeHIMpPOBKY, pasBUTHE U MeTabomu3M. OnHako
€ro OCHOBHOH 3ajaueil ocraercs unruOupoBanue MUkpoPHK let-7, cymiecTBeHHO BIUSIONIYIO Ha
CHCTEMHBIH SHEPreTHYECKH TOMEOCTa3, B TOM YHCIIE PETyJSIUI0 MeTaboIr3Ma TIIOKO3bI Yepes3
CalJICHCHHT I'€HOB, UMEIOIINUX OTHOILIEHUE K Pealn3alii IIyTH HHCYJIMHOBOI'O CUTHAIMHTA. TaK 1iu
WHaye, JIMTEPaTypHbIX JaHHBIX 00 W3MeHeHuu dkcrpeccuu Lin28 mpu crapenun Her. Llenbro
HACTOsIIEeH pabOThl MOCITYXKUJIO ONpENeNICHUE JIOKATHU3alMu, MPOLEHTHOro coaepxanus Lin28-
UMMYHOpPEaKTHBHBIX HelpoHoB (Lin28-MP), a Taxke HeiipoHOB, Konokamu3yrommx Lin28 c
KomroHeHTaMu curaaipHoro mytd PISK/AK/mTOR B siapax TyOepaibHOR 00JacTH THIIOTAIaMyca
y CaMI110B KpbIC Pa3HbIX BO3PACTHBIX IPYIIIL.

OKcIepUMEHTHI POBOAMIIMCH C UCIIOIb30BAaHUEM OCHOBHBIX OMO3THUECKUX IPaBUII Ha 2-, 6-
, 12- u 24-mecsunbix camiax kpbic auHuE Wistar (n=20) ©UMMYHOTHCTOXUMHYECKHM METOJIOM.
CratvcTHUecKUi aHaNIW3 MPOBOAMIN C MOMOINBIO MporpaMMHoro obecredenust Sigma Plot 12.
Paznuuust omneHwBanum ¢ MpPUMEHEHHUEM OIHOCTOPOHHETO aucriepcuoHHoro anammza ANOVA.
JlocTOBepHBIMU cunTasIn paznuuus npu p<0,05.

PesynbraTel nokazanu Hannuue Lin28-UP ueiiponos B BMSI Beex mcciieryeMbIX TPYIIIT KPBIC.
ITponent Lin28-MP HelipoHOB siipa cyliecTBeHHO yBenuumics ¢ 37+4,7 y 2-MecsUHOM KpBICHI J10
76+4,6 y 6-mecsunoit (p<0,01) u 3ameTHO cHU3MICS To3xke 10 41+7,3 y 12-mecsaunoit (p<0,05 mo
CpaBHEHMIO C 6-MecsiuHOM) n 2845,5 y 24-mecsunoit KpbIchl (p>0,05 Mexy 12 u 24-MecIYHbIMMU).
CymectBenHoe konuuectBo Lin28-MP HeliponoB BMS nokanu3oBanu KOMIIOHEHTHI Iepeaayu
CUTHAJIBHOTO MyTH MHCYyNIuHa, BKmoyas mTOR, RAPTOR, PI3K u Aktl. IIpouent Lin28/Akt1-UP
HEUPOHOB OBLT MaKCUMaJIbHBIM y O-MecsiuHbX (92+1,0) u 12-mecsunbix (93£1,3) kpbic 1O
cpaBHeHUIO ¢ 2-mecsiuHbIMH (55+0,9) u 24-mecsunbiMu (82+2,1) xuBoTHBIMU (p<0,05). [ons
Lin28/P13K-U1P HelpoHOB 3HAYUTEIBHO yBEIMUMIACh ¢ 77+1,2 y 2-MecauHbIX KpbIC 10 86+1,0 y 6-
MecsiuHbIX KpbIc (p<0,05) u BmocnenctBuu A0 96 — 99% y 12-MecsyHbIX M 24-MECAYHBIX KPBIC.
[Toutn Bce Lin28-UP wneliponsl (96 — 99%) noxamuzoBamu mTOR u xommoneHT 1 xommiekca
(mMTORC1) RAPTOR 06e3 craTHCTHYECKH 3HAYMMBIX PAa3IHMYUid BO BCEX M3YYEHHBIX BO3PACTHBIX
rpynnax (p>0,05).

Taxum 06pazom, Mbl HAOIIOAATN BO3PACTHBIE U3MEHEHUSI HEHPOXUMUYECKUX TapaMEeTPOB B
BMS1. TlepcnekTuBbl AajbHENHIIET0 MCCIEAOBAHUS 3aKIOYAIOTCS B OOHAPYKEHUH MOJIEKYJISIPHBIX
MEXaHHM3MOB M3MEHEHUs dKcpeccuu Lin28 u kommonenToB curnansHoro mytu PISK/AKT/mTOR.

Hccneoosanue svinonneno 3a cuem epanma Poccuitickoeo nayunozo ¢oonoa (npoexm Nel9-15-

00039).
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PA3BUTHUE TEOPUI OPTAHU3AIIMA HEPBHOM CUCTEMBI
B.A. Ilepeep3ses, JI.A. [laBbiioBa

Yupeoicoenue oopazosanus «beropyccxuii 2ocyoapcmeerHulil MEOUYUHCKUL YHUBEPCUMEN Y,
Mumnck, Pecnybauxa benapyco

AHHOTanusi: ABTOpaMM INPOBEIEH aHaJIW3 pPa3BUTHS TEOPUM OpraHuM3allMd HEPBHOM
cucreMbl. HepBHasi cuctemMa mocTpoeHa U3 HEPBHOM TKaHU, KOTOpas COCTOUT U3 HEPBHBIX KJIIETOK
(aeiipoHoB) u HeWporauu. HepBHBIE KJIETKH BBIMONTHSIOT CHEMUPUICCKYI0 (QYHKIUIO: MOJYyYaloT,
00pabaThIBalOT U MepelaroT HH(HOpMAIHIO, 3aKOAUPOBAHHYIO B BUIE SJIEKTPUUECKHX U XMMUYECKHX
curHasioB. Heiiporims urpaer BCHOMOTaTeNbHYIO POJIb, OCYILECTBIISASA OMOPHYIO, TPO(UUYECKYIO,
CEKPETOPHYIO, pa3rpPaHUUUTENIbHYIO U 3aIIUTHYIO (QYHKIIHU.

B konne XIX — nHayase XX BEKOB CYIIECTBOBAJIO JBE TMIOTE3bl O CTPOCHUU HEPBHOU
CHCTEMBI — TEOPHsI CeTH (PETUKYJISIPHAs) U HEHPOHHAs TEOPHUS.

B 1871 r. Hanbosnee pacnpocTpaHEHHBIM B3IJISLIOM HAa OPraHU3alMI0 HEPBHON CUCTEMBI ObLiIa
PeTHKYJISIPHAsi TeOpHUsi, pa3pabOTaHHas M MpPEIIOKEHHAs HEMEIKUM THCTOJIOrOM M aHaTOMOM
Mosedom don I'epmaxom (1820 — 1896). Droif TeopruH MPUAEPKUBAICS HTAIBSHCKHI ydeHsii K.
Tompmxu (1843 — 1926). CornacHO peTHKYISAPHOW TEOPHH, HEPBHAS TKaHb MPEACTABIACT COOOM
CBOECOOpa3HbIN CUHIIMTUN, B KOTOPOM KJIIETKU (PaKTUYECKH JINIIEHBI MHAUBUIYAJIbHOCTH, TaK KaK UX
OTPOCTKH CBSI3aHbl MEXAy cO000i, mepexoisaT OIuH B JPYroil, B pe3yinbrare uero Gpopmupyercs
HenpepbiBHas audy3Has cetb «rete nervosa diffusa». Kamumno T'oibpku mpeamonokus, 4to
IJIaBHBIMU (DYHKIIMOHAJIBHBIMU LIEHTPAMHU HEPBHOM CHCTEMBI SIBIIIIOTCS HE HEHPOHBI, a « 1 y3HbIE
HEpBHBIE CETH», KOTOpBIE CIyXaT MEXaHHW3MOM Ul COEIMHEHUS Pa3IMYHbIX YacTell HEpBHOU
cucteMsbl. Petukymsipaast reopust npeobaanana 10 1890-x romos.

Heiiponnasi Teopusi — KjieToyHasi TEOpUs CTPOCHUSI HEPBHOM CUCTEMBI COpMUpPOBaIach B
koHne XIX B. Omaromaps paGoTram psja y4eHbIX TOTO BPEMEHH, OCOOEHHO PbSHO MpPEICTaBIIsII
HEHPOHHYI0 Teoputo ucnaHckuil rucronor Cantbsiro Pamon-u-Kaxanb. CormacHo HeHpOHHOM
TEOPUH OCHOBHOH CTPYKTYpHO-()YHKIIMOHAJIBHOW M T'€HETHYECKOH elMHHUIeH HEpPBHOH CHCTEMBI
SIBJIAETCS HEHPOH, KOTOPBI MMEET TEJIO M OTPOCTKU: NeHApuThl U akcoH. K xonmy XIX Beka sta
Teopust Obula HauOoJsiee MPUHATON A OOBSICHEHUS OpPraHU3alMM HEPBHOM cucTeMbl. PaMoH-u-
Kaxanb BBIIBUHYN CBOIO JOKTPUHY HEHPOHOB O CHHANTHYECKUX COEIUHEHMSIX, KOTOpas, IO
CYIIECTBY, 3aMEHMJIa PETUKYIApHYI Teoputo. HelipoHHas Teopust crana oOIENpUHATONH, HO C
HEKOTOPBIMH COMHEHMSIMM, BILJIOTh 710 cepeauHbl XX Beka.

bnaronaps yHUKaldbHBIM W YOETUTEIbHBIM IpernaparaM 3HAMEHUTOIO POCCHUHCKOTO
Helporucronora, npogeccopa A.C. Jlorens ObUIO J0Ka3aHO, YTO LUTOIJIa3MaTHYECKasl CBSA3b
HEHPOHOB HE CllydallHOCTb, a 3aKkoH. A.C. [lorenro BmepBbI€ yAaloCh JOKa3aTh CHUHLUTHAIBHYIO
LUTOIJIA3MAaTUYECKYIO CBSI3b TEJI U OTPOCTKOB B CUCTEME HEMpOHOB. BriepBbie UM ObUIN MOITY4YEHbI
OeccriopHbIe KAPTUHBI TOHKHUX MayTHHOOOPa3HBIX HEPBHBIX CETEH, MOATBEP)KIAIOIINX BO3MOKHOCTb
CHUHIIUTHAJILHOM CBSI3M B HEPBHOW CHCTEME U JIOKA3aTEIbCTB PETUKYIAPHOU TEOPHUH.

Cotpynuuku Jlaboparopun QyHKIHMOHANBHOM Mopdomorun u ¢uznonoruun MuHcTUTyTa
¢usnonorun um. W.II. ITaBnoBa PAH mon pykoBoactBom mpodeccopa O.C. CoTHHKOBA B X0Ji€
IIPOBEJIEHUS] TPUKU3HEHHBIX HMCCIECIOBAHUN JOKa3ald BO3MOXHOCTb CHUHIUTHAIBHOTO CIUSHHUSA
HEPBHBIX OTPOCTKOB U (POPMUPOBAHUE DJIEMEHTOB HEPBHOrO peTHKyilyma. Ha KuBBIX HelpoHax
OKCIIEPUMEHTAJIBHO  YYEHbIE TOKAa3aJId OJAHOBPEMEHHOE IEPEMELIEHUE  aKCOIUIa3Mbl B
MIPOTUBOINOJIOKHBIX HAINIPaBJICHUAX U paBHOMEpPHOE yBeln4yeHHe o0bema Ten HeilpoHos. [lokazano,
YTO aKcoIjla3Ma — He XKHJKOCTb, a COKPAaTUMBIN Tejlb, KOTOPBIHA, COKpAIIasiCh, COMMKACT KIIETKH,
BILJIOThH JIO UX CITUSHUS.

Takum 00pa3oM, peTUKYJISpHAs KOHIETIUS pacIiupsieT U YriayonseT HeMpOHHYIO TEOpHIO.
ITosToMy ABe Teopuu He cileayeT pa3feisaTh, TaK KaKk OHU AOHOJHSIOT ApYr apyra. Ilo MHeHHIO
mpodeccopa O.C. CoTHHKOBa 1eIecOOOpa3HO TPU3HATE OO0bEIMHEHHYI0 HeHPOHHO-
PETHKYJISIPHYIO TEOPUIO OPraHU3aLlUU HEPBHON CUCTEMBI.
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OU3NOJIOTNMYECKHUE IMTOKA3ATEJIM B YCJIOBUSAX 9JIEKTPOMAT'HUTHOI'O
N3JIYYEHUA PASHBIX PEXKUMOB: OKCIHEPUMEHTAJIBHOE HCCJIEJOBAHUE

epros C.C.12, A6pamosa A.10.}? Cumaxos A.B.3, Bonoxne6os 1.H.3

L ®I'BHY «Hayuno-uccredosamenvcxutl uncmumym Hopmanshoti gusuonozuu um. I1LK.
Anoxunay», Mockea, Poccus; 2 — @IBEOY BO «Mockosckuil 20Cy0apCcmeenHvlil MeouKo-
cmomamonozuueckuil ynusepcumem um. A.M. Eedoxumosay Munzopaeéa P®, Mockea, Poccus; 3 —
DPI'A0Y BO «Hayuonanvuwiii ucciedosamenvckutl ssoephwiii yrusepcumem « MUDHU», Mockaa,
Poccusa

OnHO#l W3 aKTyaJbHBIX MPOOJIEM MEAMKO-OMOJIOTUYECKONH HAyKH SIBIISICTCS BBIICHEHUE
XapakTepa BIUSHHUS HCTOYHUKOB €CTECTBEHHOT'O ¥ HCKYCCTBEHHOI'O 3JIEKTPOMArHUTHOTO U3Ty4EeHUs
(OMMN) Ha dusnonoruueckue (GyHKIUH YeIOBEKa. ITO CBA3aHO C IMUPOKHUM PACHPOCTPAHEHUEM
YCTPOICTB COTOBOM CBSI3M U OBITOBBIX IMPUOOPOB-UCTOUHUKOB CBU-u3nyuenus, HeGnaronpusTHoH
9KOJIOr0-Teopu3NYECcKOil 00CTaHOBKOM BO MHOTHUX PErMOHAX U JPYTMMHU IPUUHMHAMHU.

B ombITax Ha KpbIcaX, BBIIOJHEHHBIX C COOIIOAEHUEM OMO3THUECKUX IPABUI, UCCIIEAOBAH
xapakTep BiausHUs OMU B pa3HbIX pexuMax Ha (U3MOJIOTHYECKUE TTOKA3aTeIn — HHTEHCUBHOCTD
MeTabosim3Ma M MmoBeaeH4YecKyro aktuBHOCTh (Phenomaster, TSE Systems GmbH). Hcnons3oBaiu
YCTAHOBKY JIJIsl OLICHKH BIIMSHUS C1a0BIX KOAMPOBAHHBIX AJIEKTPOMArHUTHBIX MOJIeH Ha OMO00OBEKTHI
DEMI; wactora CBU-u3nyuenus — 900 MI'n. Pexxumsbl: onHokpaTHOe anuTensHoe (23 4; ypOBEHb
m3nydenus B kiietke 70 — 130 MxBt/cM?)/moBTOpsomeecs (6-KpaTHO 110 2 4, ypOBEHb H3ITydeHHS B
knetke 8 — 17 MxB1/cM?); HeMOLyIHPOBaHHOE/MOLYIUPOBAaHHOE (IEPHO/ CIEN0BAHUS NATTEPHOB
150 Mc, KOTMYECTBO UMITYJILCOB B TATTEPHE — 3, ININTENBLHOCT — 50 MC, K03 (HUITMEHT 3ar0THEHNUS
uMIynbcoB B narrepHe — 0,98). YacTb onbITOB poBeieHa Ha Kpblcax Hocie 24-4 UMMOOMIIM3ALUY C
MOCJIEAYIOIUM MHOTOKPATHBIM BO3/IEHCTBUEM HEMOYJIUPOBAHHBIM WU MOJLYJIUpOBaHHBIM DMMU.

YcraHoBieHO, YTO OJHOKpaTHOe anurenabHoe CBY-o0nydyeHue He OKas3bIBaeT 3HAYMMOIO
BJIUSHUS Ha IIOKa3aTelM TMOBEJEHUS U oOMeHa BEIIeCTB Yy JKUBOTHBIX. Bo3sxaelicTBue
HU3KOMHTEHCUBHOrO OMM ¢ Mopynmauuedl yacToTamu, TUIMYHBIMHU i OOOPOHHUTEIHHOIO
MOBE/ICHUS, TPUBOJUT K CHUYKEHUIO UHTEHCUBHOCTH METa00IM3Ma.

BeisiBieHo, uTO mepuoA  pa3BUTHsS HaumOosee 3HAUYMMBIX KoJIeOaHUM IOKa3aTeneil
MeTabonu3Ma B IMHaMuKe MHOrokpatHoro CBU-u3nydyeHust He coBmaiaeT 1o BPEMEHU CO CTaauen
(GbopMHpOBaHUS JTOCTOBEPHBIX H3MEHEHHUH IUIIEBOTO MOBEJICHHUS M JBUraTeIbHONH aKTUBHOCTH
XKUBOTHBIX. KpoMe TOro, JaHHble mapaMeTpbl B ATHUX YCIOBUAX U3MEHSIIOTCS pa3HOHAINPABJIEHHO:
MoKa3aTea OOMEHHBIX peaklUii BO3pacTaroT, a MOBEIEHYECKas aKTUBHOCTb CHUXKaeTcs. Takum
oOpazom, OMU CBY-auana3oHa y *KUBOTHBIX PUBOJUT K U3MEHEHUSIM HHTEHCUBHOCTU OOMEHHBIX
IIPOLIECCOB M MAapaMeTPOB IIOBEACHMsS, CTENEHb M HAIPABJICHHOCTh KOTOPBIX OTIMYAETCS B
3aBUCHUMOCTH OT BPEMEHHOM CTaJIMU MHOTOKPATHOTO O0JIy4EHHS.

O6HapyxeHo, uro OMMU ¢ Monynsue yacToTaMu, XapaKTepHBIMU 7151 00OPOHUTEIBHOTO
MOBE/ICHUS, MMPUBOAUT B LEJOM K IOJIaBJICHUI0 OOMEHHBIX MPOIECCOB, HanOoJee 3HAYUMBIM MpPU
MHOTOKPATHO MOBTOPSIOIIEMCS 00JTy4YEHUH U COXPAHSIOIUMCS Ja)Ke B COCTOSIHUU TTOKOSL.

[ToxazaHo, YTO OAHOKpATHAsI CTPECCOpHAsl Harpy3Ka NPUBOJUT K MHTEHCU(PHUKAIIMH 0OMEHa
BEIIECTB, HAOMIOaoMeiicss qake B OTIAANCHHbBIN MEepUuo mocie 00JydeHHs, HO MPAKTHYECKH He
BIIMAET HA MapaMeTpbl IOBeIEHHs Kpblc. MHorokparoe Bozuericteue OMU CBY-mpmana3zona
MOJTHOCTBIO TMPEIYNpPEeXaTaeT aKTHUBAIMIO OOMEHHBIX IPOILECCOB MOCTE 3KCIEPUMEHTAIBHOTO
ctpecca. [ToBropuoe CBY-006mydenrne ¢ MOIymsIiueld 9acTOTaMi, XapaKTePHBIMU IS COCTOSTHUS
«(hU3HOIIOTNYECKON HOPMBI», MPEMATCTBYET IMOCTCTPECCOPHOMY YBEIMUEHHIO METabOIMYeCKUX
rokasaresei n30upaTenbHO Ha MO3AHUX CTAIUSAX MOCJIE€ YMOLIMOT€HHON Harpy3KHu.

CrnenoBarenbHO, XapakTep BiaussHUS DMMU Ha noBeieHUecKre 1 MeTaboJInYecKre MoKa3aTesn
y MJIEKOIUTAIOIIUX BO MHOTOM OIIPEJEINAETCS] BUJOM, HHTEHCUBHOCTBIO U YacCTOTOM M3IIy4eHHMS,
MEPUOJIOM IKCIO3MIIMU, BPEMEHEM NpPOBENEHUS HM3MEpeHHd U IpyruMu ¢aktopamu. OTBeTHas

57



peakuusi Ha Bo3aelcTBUE HU3KOMHTEHCHMBHOrO OMWM CBYU-aumamna3zoHa 3aBUCHT OT HalWYUs WA
OTCyTCTBI/IH MOI[y.HI/IpyIOH_[I/IX YaCTOTHBIX CUTHAJIOB, a TAKXKE OT UCXOAHOI'O COCTOAHHUA OpFaHI/I3Ma.

PaGoTa BrInonHeHa npu GUHAHCOBOM moepkke Poccuiickoro HayuyHoro doHzaa, rpanT No
16-19-00167.

UMMYHOI'HCTOXUMHUYECKOE HCCJIEJOBAHUE MOP®OJIOI'HYECKUX
OCOBEHHOCTEH CEJAJIMIITHOI'O HEPBA KPBICBHI IOCJIE HOBPEXJIAEHUSA 1
BBEJAEHUA MCK

ITerposa E.C., Konoc E.A., Kopxesckuii J1.0.
Hncmumym sxcnepumenmanvroul meouyunst, Cankm-Ilemepoype, Poccus

AKTyanbHOCTbh MPOOJIEMbl BOCCTAHOBIICHHSI TEpU(PEPHUUECKUX HEPBHBIX POBOJHUKOB I10OCIIE
TpaBMbl OOBSACHSETCS HEIOCTATKOM 3HaHUM O MOJIEKYJIIPHBIX M KJIIETOUHBIX MEXaHU3MAaX PEryISILUU
IIPOLIECCOB JETeHepallMd M pereHepanuy HEepBHBIX BOJIOKOH. Ilepudepuueckue HepBbl MMEIOT
OoybIIMe TOTCHIMH K pereHepalyy, OJHAKO TIOJHOTO M OBICTPOro WX (YHKIHMOHAIBHOTO
BOCCTAQHOBJICHUS. C TIOMOIIBIO TPATULMOHHBIX XUPYPIrMUECKHMX METOJI0B (COBEpIICHCTBOBAHUE
IIOBHOM TEXHUKH U METO/I0B HEHPOILJIACTUKH) YAAETCS JOCTUYb HE BCErJa. JTO CBSI3aHO C TEM, YTO
1ocje TpaBMbl HEpBa MOXET (OPMHUPOBATHCS PyOeL, MPENATCTBYIOUIMHA POCTY pereHepUpyOLINX
aKCOHOB, MOYKET BOZHMKATh HEBPOMA, a IIPU JUIUTEIHLHOM OTCYTCTBUU HEUPOTPOPUUECKOTO BIUSHUS
aKCOHOB B TKaHSIX-MHILEHSIX MOTYT IPOUCXOIUTh HeOOpaTUMble U3MeHeHus. [l yckopeHus pocrta
pPEreHepUpPYIOIIMX HEPBHBIX BOJOKOH MPUMEHSIIOT JIEKTPOCTUMYJISLIMIO, MAarHUTHOE H3JIy4YEHHE,
JIEKapCTBEHHbIE MpenapaTsl M Ap. cHocoObl. B skcnepuMeHTanbHBIX HCCIEIOBAHUSAX AKTUBHO
pa3pabaThIBatOTCsl pa3jiMyHble METOJbl T€HHON U KJIETOYHOM Tepamnuu. MoseKyaspHO-KJIETOUHbIE
MEXaHW3MBbI BIMSIHUS 9K30T€HHBIX CTBOJIOBBIX KJIETOK HA PENapaTHBHBIE IIPOLIECCHI B IOBPEXKIEHHBIX
TKaHSIX OCTalTCAd MaloM3ydeHHbIMH. HepocTtaToyHO wuccienoBaHO BIMSHUE TpaHCIUIAHTALMU
CTBOJIOBBIX KJIETOK Ha PENapaTUBHbBIE IPOLECCHI, IPOUCXOAIINE B IOBPEXKICHHBIX HepBax. Llenbto
HacTodAled paboThl SBUJIOCh M3YUYEHUE CTPYKTYPHBIX M3MEHEHHIl B CEJAIMIIHOM HEPBE KPBICHI
nocie nospexnaeHus u BeBeneHus MCK ¢ npumeHeHMEM HMMMYHOTMCTOXMMHUYECKMX METOJIOB
uccnenoBanusi. Pabora BeimonHeHa Ha kpbicax quHUU Buctap-Kuoto maccoit 200 — 250 r. (n=25) ¢
YYETOM MEXyHAapOAHbIX NpaBuil EBponeiickoi qexiapaiuu o ryMaHHOM 0OpalieH!H C 5KUBOTHBIMU
u ono6pena JIDK UDOM (mpotokoin Ne 2/22 ot 06.04.2022).

[ToBpexxieHHE CeaTUIHOTO HepBa OCYILECTBIISIIM IyTeM HallokeHHs juratypsl (40 c).
MCK xoctHOro mosra kpsic Bucrap-Kuoro, npenocrasnennsie bankom ctBosnoBbix kietok OOO
«Tpanc-Texnonorun» (CII6). BBOmMIM CcyOnepuHEBpaIbHO B OJUH W3 HEPBHBIX CTBOJIOB
CeNaTMIIHOTO HepBa TOMOBHHE KUBOTHBIX (5%10% ki1etok B 5 MKn cpenst). KoHTpomnsHOI Tpymme
KpBIC BBOAMIM cpeny B ToM xe oobeme. MCK mpenBaputensro mermim BrdU. B pasHeie cpoku
rocJie onepanuu (GpparMeHTsl HepBOB (UKCHPOBAIIM B pacTBOpe LUHK-3TaHOI-Ppopmanbaeruna. Ha
napauHOBBIX CPE3ax TOJNIIMHON 5 MKM NMPOBOAMIN UMMYHOTUCTOXMMUYECKHUE PEAKLIMU Ha MapKep
IJIOTHBIX KJIETOYHBIX KOHTAKTOB KJIayauH-1 (/17151 BBISIBICHUS IEPUHEBPUS), OEIOK MPOMEKYTOUHBIX
¢bunameHToB nepudepuH (Ui UASHTU(PHUKAIMUA OCEBBIX HMJIMHAPOB PETCHEPUPYIOLINX AKCOHOB),
Mapkep SHIOTENHOUUTOB (akTop BumneOpanna (mns u3ydeHHs KpPOBEHOCHBIX MHKPOCOCYIIOB
sHnoHeBpHs). [lokasaHo, 4to uepe3 5 — 7 cyrok mocie omepaiuu otaenbasie BrdU™ MCK
00OHapyKUBAIOTCS B TOJIIIIE HEPBA, a TAK)KE B €T0 SMMHEBPAIbHOMN U MEpUHEBPATIbHOM 00010uKax. B
6onee nozauue cpoku MCK He mmentudunupoBanuch. [locne BozaeiicTBust sx3oreHHbIx MCK
YCTaHOBJIEHBI CIEAYIOIINE CTPYKTYpHbIE U3MEHEHUS B HepBe penunuenta: 1. Yepes 60 cyrt mocne
OTEpalliu CPEAHAsS TOJIMHA INepupeprH-coaepKAIMX PETCHEPHPYIONUX HEPBHBIX BOJIOKOH B
JMCTaIbHOM CErMEHTE MOBPEKICHHOIO HEpBa MPEBOCXOAMIIA KOHTPOJb (iMrarypa 0e3 BBEIEHUS
MCK); 2. Yucno MUKpPOCOCYIOB Ha €IUHMILY IUIOIIAIAM SHIOHEBPHS y MOJOIBITHBIX KpbIC ObLIa
BBIIIIC, Y€M y KOHTPOJIBHBIX XMBOTHBIX IOYTH B noiropa pasa. 3. TommuHa nepuHEeBpalbHOU U
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SNUHEBPATIHLHON 000J0YEK yBENWYHBAIACH Y JKUBOTHBIX, MOJBEPTIIMXCS KICTOYHOU Tepanuu. 4.
OTMEYeHO CHMKEHHE KOJMYECTBA TYUHBIX KJIETOK B 3HJIOHEBPUHU JUCTAJIBLHOTO CErMEHTa HEpBa
nociie nospexaenus u BeeaeHuss MCK. J{ns oObsICHEHUS MOJIyYeHHBIX Pe3yJIbTaTOB U YTOUHEHUS
MEXaHU3MOB BIIMSAHUS 0JHOpa3oBoro BeeneHuss MCK Ha penapaTuBHBIE TPOLIECCH B TOBPEKICHHOM
HEpBE HEOOXOAMMBI JalbHEHIINE HCCIeIOBAaHUS, HAMpaBJICHHbIE HA H3yUYE€HUE HW3MEHEHUN
IIPOLIECCOB BAJNIEPOBCKOM JIEr€HEpalii B HEPBE PELIMIIMEHTA B PaHHUE CPOKHU M1OCIIE MOBPEXKICHUS
Y IPUMEHEHUs KJIETOYHOU Teparuu.

AKTUBHOCTbH NADPH-ITUA®OPA3BI B HEUPOHAX JJOPCOMEJIUAJILHOI' O
AAPA TUIIOTAJIAMYCA Y CAMIIOB KPBIC TP CTAPEHUU

ITopcesa B.B., Bumnsikosa I1.A., ITankpamesa JI.I'., CniupuueB A.A., Macmrokos [1.M.
Apocnasckutl cocyoapcmeennvlti MeOuyuHcKull ynusepcumem, fHpocnasns, Poccus

CrapeHue opraHu3ma CoOIpoBOXKIaeTCss MOP(PODYHKIIMOHATBHBIMU U3MEHEHUSMH KIIETOK U
(dbopMHpOBaHKHEM BO3PACTHOH MATOJIOTHHU, YTO CBSA3BIBAIOT C OCIA0JIECHHEM PETYIHPYIOINX BIUSHUAN
runotanamyca. JlopcomenuansHoe spo (JIMS) runoranamyca sSBiIsieTCss MHTEIPaTOpoOM LUpPKaIHON
perynsiuu TpUeMa THIIH, [HThS, CEKPEIUN KOPTHUKOCTEPOHA, IBUTATEIHHOW AaKTHBHOCTU W
00JIpCTBOBAHUS,

Llenp ncciienoBaHus COCTOSIIA B M3yYEHUH MOP(HOMETPUUYECKHX XapaKTEPUCTHK HEHPOHOB
JAM S runotanamyca, conepxkanx NADPH-auadopasy y B3pocibiX U CTapbIX CaMIIOB KPBIC.

Mopdomerpudeckne ocodernoctu HelipoHoB ¢ NADPH-mnadopazoit (NADPH-n) uzyyanmum
B JIMSl Ha KpHOCTaTHBIX Cpe3ax TOJIIMHOM 12 MKM, FTHCTOXMMHYECKUM METOJIOM y CaMIIOB KPbIC
Bucrap B Bo3pacte 3 mec (n=5) u 24 mec (n=5). dna ouenku ctpyktyp AMS ucnonb3oBanu
CTepeOTaKCUUeCKUi atiac mo3ra kpbickl mo G. Paxinos, C. Watson (2013). Ananu3 npenapaTos
npoBoawiin Ha Mukpockorne Omummyc BX43 (SImonust) meromoM cBeToBoi Mukpockonuu. Ha
UGPOBBIX M300paKEHUAX Cpe3oB ¢ momomsio mporpammsl Image J (NIH, CIIIA) onpenensiiu
TUTOIIAIb CEYEHUS TIO3UTUBHBIX HEPBHBIX KJIETOK M IPOBOIMIIM MX TIOJCUET B TPAHHUIIAX U3Y9aeMOT0
anapa. Jns ompeneneHus cpeqHUX apU(METHUECKUX M MX CTaHJApTHBIX OIMIMOOK HCIIOJIb30BANIN
nporpamMmy Statistica, Bepcust 10 (StatSoft, Inc., 2011).

Pe3ynbpTaThl mMOKa3zaau, 4TO y B3pPOCIBIX M CTapblX KpbIC B OOJACTH s/ipa BBISBISUIUCH
NADPH-n-no3utuBHble HelipoHbl. [IpoayKT peakuny paBHOMEPHO paclpeessiics B LIUTOILIa3Me
KJICTOK M UMEJl TEMHO-CUHUH I[BET, SIIPO OCTaBaJIOCh HE NMPOKPAIIEHHBIM, Y €IMHUYHBIX HEHPOHOB
OKpAIIMBAINCh TOJHKO TPOKCHMAJIbHBIE YacTH OTPOCTKOB. [lomcder HEWpOHOB MOKa3al, 4YTO y
CTapbIX JKUBOTHBIX KOJUYECTBO MO3UTHUBHBIX KJIETOK 3HAUMMO YBEJIWYHMBAJIOCH MO CPABHEHUIO C
MOKa3aTeIeM MOJIOABIX Kpbic Ha 21% u coctaBuio 33.17+0.38. Ananu3 cpeHed mionaam ceueHus
NADPH-n-neiiponoB JIMS mokazan, yTo y MOJOABIX M CTapbIX KpbIC pa3Mepbl MO3UTHUBHBIX
HelipoHoB He mpesbmmamu 100 Mxm2. OxpHako, pasmepsl HeiiponoB ¢ NADPH-1 y cTaphix Kpbic
(86.01£2.71 MKM?) 3HAYMMO YBETHYHBAIKCH 110 CPABHEHHIO C TAKOBBIMH Y MOJIOZBIX KpBIC Ha 15%.

Takum 00pa3om, CTapeHHe CONPOBOKAACTCS yBETUUYEHHUEM (EePMEHTATUBHOW aKTHBHOCTH B
Heiponax /IMS y camioB kpsic, onpenensemoit o coaepxannto NADPH-nuadopassl.

Paboma noooeporcana epanmom Poccutickoeo nayunozo gonoa, npoexm Ne 19-15-00039.
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BJIMSTHUE KAIICAUIIMHA HA SKCIPECCHUIO ITAPBAJIbBYMHHA B
CIIMHAJIBHBIX HEUPOHAX Y MBIIIEM C57BL/6

[Topcesa B.B., IIpeoopaxenckuii H.Jl., Kopsuna M.b.
Apocnasckuii 2ocyoapcmeennbiil meOuyuncKull ynusepcumem, Apociaéns, Poccus

BBenenue kancaunyHa B HEHPOTOKCMYECKMX J103aX IPUBOAUT K TMOEIM KalCauluH-
YyBCTBUTEIBHBIX HEUPOHOB, coxepxkammx |RPV1-penentopsl, u BbmaacHuio addepeHTHOM
UMITYJIbCAIlUH, YTO BBI3BIBAET U3MEHEHUS B IOCTCUHANITUUECKUX HEeMpoHax. OHUM U3 MEXaHU3MOB
rubeny KalcaullMH-4yBCTBUTEIbHBIX HEMPOHOB SIBJIETCS MOBBILICHUE YPOBHS BHYTPUKJIETOUHOTO
Kanbims. Kanbimii-cBsizpiBaromuii 6enok napBansOymuH (IIAB) cBsi3bIBaeT KaTHOHBI KAJIBLUS, TEM
CaMbIM CHMXasl €ro coJepKaHue BHYTPH KJIETKU. B CBA3M ¢ 3TUM LieNbl0 MCCIIEOBAaHUS SBUIIOCH
U3Y4YEHHE  CTPYKTYPHBIX  XapaKTEPUCTHK  CHUHAIBHBIX  MHTEPHEHPOHOB,  COJEpIKALIUX
napBajibOyMHH, B ycioBusAX Aeduuurta addepeHTanuu, BbI3BAHHOIO CHUCTEMHBIM BBEIACHHUEM
KarcanlyHa B3pOCIbIM CAMKaM MBbIILIEH.

HccnenoBanue npoeacHo Ha Mbimrax C57BL/6 B Bo3pacte 16 Hemenb (20+5 1), KOTOpBIC
ObUTH pa3jielieHbl Ha JBE TPYIIbI: KOHTpOJbHAas (N=4), ombiTHas (N=4) — MOAKOXXHOE BBE/ICHHE
kancauiuaa (50 mr/kr) ogHokpatHo (Gamse, 1982). 3abop marepuana y ABYX TPYIIl MBbIIICH
ocymecTBiasiin Ha 30 JeHb ¢ MOMEHTa BBEACHMS KallCaulMHA. DKCIIEPUMEHTHI BBIIOJIHSINCH B
COOTBETCTBUM C pemieHneM Jtudeckoro komurera @PI'BOY BO «SpocnaBckuii rocyaapCcTBeHHbIN
MEIUIMHCKUN yHuBepcuter» MunsapaBa Poccun (mporoxkonm Ne 21 ot 02.08.2017 r.).
VIMMYHOTMCTOXMMHYECKUM METOAOM HccienoBanu skcrnpeccuto [TAB B Heliponax T3 — TS5
cerMeHToB cnuHHOro mosra (CM) Ha momepedHbIX KPUOCTAaTHBIX Cpe3ax TOJIIMHON 14 MKM.
[IpoBoaunu uzmepenue miomaau ceuenus (I1C) ITAB-ummynopeaktuBHbix (ITAB-MP) HeliponoB u
UX mojacyeT B mpenenax kaxaon rmiactuHkd. Jlomo [TAB-UP HelpOHOB ompeaensuii Kak HX
OTHOLIEHHE K OOIIeMy KOJUYECTBY HEWPOHOB B IJIACTUHKE, BBIIBIECHHBIX (DIFOOPECIIEHTHBIM
Huccnem, xotopoe mpunumanu 3a 100%. [lns ompeneneHus cpelHux apuMeTHYECKUX M HUX
CTaHJApPTHBIX OLIMOOK MUCIOB30BaIK porpammy Statistica, sepcust 10 (StatSoft, Inc., 2011).

Pe3ynbprarel uccienoBaHus MOKa3ajad, YTO Y MBIIIEW KOHTPOJIBHOW M ONBITHOM IpyHI Ha
nonepeuHbix cpezax ceporo BemectBa CM ITAB-MP HelipoHbl BBIBISUIUCH BO BCEX IUIACTHHKAX.
HckmoueHneM sSBWIIMCh WMMYHOHETaTUBHbIE 00JacTH, B KOTOpbIXx J3kcopeccuss IIAB He
HabJroAamach — 3T0 HEHpoHbI MIacTUHKY |, 3pdepenTHbie comaTrueckue HeHpOHbI (MOTOHEHPOHBDI)
mwiactTuHku |X u cummatuueckue HeWpoHsl (mperanrinuoHapHeie) miactuHku VI ITAB-UP
HEHpOHBI BO BCEX IUIACTUHKAX pacrnoyiarajuch JUPQPy3HO B BHIE OJUHOYHBIX KIETOK,
XapaKTepU30BAINCH APKOH (uiroopeciieHInel Helporia3Mbl U MPOKCUMAIIBHBIX YacTeH OTPOCTKOB.

[Toncuer ITAB-WP HelipoHOB mOKa3aja, YTO B OINBITHOM TPYyNIE OTMEYAJIOCh 3HAYMMOE
YBEJIMUEHUE UX KOJMYECTBA IO CPABHEHUIO C IaHHBIMH KOHTPOJIS, 4TO cocTaBmiio: Bo |1 — B 4,3 pa3a,
Bl —-B6pa3,BIV—-82,4pa3a, BV —B29 paza, B VIl —B 7,6 paza, B VIIl —B 4,3 paza, B X —B 3
paza. Ilpu sTom, oOmiee KOJIMUYECTBO HEWPOHOB, ompeaensemoe (mroopecieHTHEIM Huccrnewm,
HaNpOTUB, YMEHBLIAIOCH I1OCIIE BBEICHUS KallCaulliHa, HO ToJbKO B rmiactuHKax |, 11 u 111 Ha 30,6%,
27,0% u 29,2% cootBerctBenHo (P<0,05).

Omnpenenenne cpenneit 11C ITAB-MP HelipoHOB moka3ajlo, 4TO B KOHTPOJIBHOM TpyIIie
KUBOTHBIX caMble Oosbiive pazMmepsl uMenu HeWponsl miactuHku VI (IIC>200 mxm?), a cambie
Mauible pasmepsl uMenu Heiipons! mactuHky |1 (ITC<40 mxm?). TIC ITAB-UP HelipoHOB m1acTHHOK
Il u IV npepimana 50 mxm?, a uiactuHOK V, VII u X Oputa 6onee 100 mxm?. [locie BBeneHust
karcannuna pasmepsl [IAB-MP HelipoHOB 3HaUMMO YBEIUYHIUCH TONBKO B IutactuHkax VIl u VIII
Ha 13% n 11% cooTBETCTBEHHO.

Takum oOpaszom, yBenudenue skcrpeccun [IAB B neliponax mractunok I, 11, 1V, V, VI,
VIl u X mo3BoJisieT NpeanoiokuTh, YTO KaTbIIUA-CBI3bIBAIONINN O€IOK MapBaIbOYMUH BBITIOJTHSIET
HEHPONPOTEKTOPHYIO (QYHKIIMIO, CHIKAsl YPOBEHb aKTUBHOTO KaJbIHs, TEM CaMbIM 00€CIeYHBAET
HEUPOHATBHBINA KAJIBIIMEBBI TOMEOCTa3 B YCIOBUAX XUMUYECKOU neaddepeHTaiuy KarncanimHOM.
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CBEPXME/JJIEHHBIE CHOHTAHHBIE OCUUJLISILIAU B 3PUTEJBLHOI
CEHCOPHO¥ CUCTEME: I'JIA3, MO3TI', HEPLIENILIMS

[Tyraues K.C., Cmeranun 1.3., Penun I'.B., [1Iyraues P.O., ®ununmnos U.B.
Apocnasckuti 2ocyoapcmeenHblil MeOuyuHckull ynugepcumem, Apocnaens, Poccus

AKTYaJIbHOCTh U NPeAnochbUIKH. OIHUM U3 NMEPCHEKTUBHBIX MOAXOJI0B NPU HU3YUEHHH
1epeOpalbHbIX MEXAaHU3MOB 3PHUTEIBHOIO BOCIPUSTHS SBISETCS HCIONb30BAHUE PEBEPCUBHBIX
M300pakeHUM, MPEACTABIAIOMMX CO00l HEM3MEHHBIE CTUMYJbl C JBOHCTBEHHBIM XapaKTEpOM
BOCIIPUATHSL, KOTJ]a 3pUTEIbHBINA CTUMYJI KaK TAKOBOHM OCTaeTCs MOCTOSAHHBIM, a €ro NepLenius Ipu
JUTTEIbHOM TPEIbSABICHUN (IIOKTYUPYET MEXKIy JBYMS aIbTEPHATUBHBIMU TPAKTOBKAMHU.
IToroGHBIE M3MEHEHUS NEPLENMHY HOCAT KBa3UIEPUOJUUECKUI XapaKTep U HaXOAATCs B AUANIa30HE
CEKYH/JI U JIECITKOB ceKyH. ConocTaBUMBIMU 110 CBOEH BPEMEHHOM TMHAMHUKE Ha YPOBHE T'OJIOBHOTO
Mo3ra SBJIAI0TCS cBepxMeuieHHble kojebanus norenuuanos (CMKII) ¢ yacroramu menee 0,5 I'ix
(cexyHIHbIE, MHOTOCEKYH/IHbI€, MUHYTHbIE U MHOTOMHHYTHBIE), a TaK)X€ KBa3UIEPUOJUYECKUE
MeJUIeHHbIe U3MeHeHus! ObicTphiX puTMoB DOI' (kmmup III) — Tera-, anbda-, OeTa- U ramma-
nuana3zoHoB. OmnucaHbl CXOJHBIE 10 CBOMM YAaCTOTHBIM XapaKTEPUCTHUKAM MEJIEHHOBOJHOBBIE
ocmsuy auamerpa 3padka (MBO/I3), cBsizaHHbBIE ¢ YPOBHEM aKTUBHOCTH HOPAJAPEHEPrHUECKUX
Y XOJIMHEPTHYEeCKUX BOJIOKOH COOTBETCTBYIONIMX HelpoMenuaropHbix cuctem (Reimer et al., 2016).
Bmecte ¢ TeM 10 HAcTOALIEr0 BpPEMEHM OCTaBajlaCh HEM3YYEHHOH B3aUMOCBS3b MEXKAY
OCLHWJUISIIMSIMU Tiepueniuu, ¢ ogHoit ctoponsl, 1 CMKII, knmup 391" u MBO/I3, ¢ apyroii, uto u
MOCTYXKHMJIO CTUMYJIOM K IMPOBEICHHUIO JJAHHOTO MCCclieloBaHus. B 0CHOBY paloThl jieria npoBepka
chopMynupoOBaHHOW HaMH paboueii TUIIOTE3bI O TOM, YTO HUKINYECKUE OCIMILISINN epUeniuu (C
gactrotamu MeHee 0,5 I'm) cBszanbl ¢ Tekymed auHamukod CMKII u knmup D3I Ha ypoBHE
3aThUIOYHOM KOPBI, a Takxke cooTHocsTes ¢ MBO/I3.

Lesas ncciaenoBaHusi cocTosia U3 IBYX yacteil: (1) BBIIBUTh 3aKOHOMEPHOCTH U3MEHEHUH
muHamuku CMKII u xnmup 930 Ha ypoBHE 3pUTENbHBIX 00JacTeld KOpbl OOJBIIMX MOTYIIApUI
TOJIOBHOTO MO3ra TMpH MPEIbsBICHUN H30IIOMUHAHTHBIX HMHBAPUAHTHBIX M PEBEPCHUBHBIX
3pUTENBHBIX CTHUMYJIOB Yy 3J0pPOBBIX HCHBITYyeMblX, a Takke MBOJ/3; (2) ycraHOBUTH
KOPPEJSILIUOHHBIE CBSI3U MPU MPEIbSIBICHUN PEBEPCUBHBIX H300paKCHUH Ui Map CpaBHEHUS:
¢moxryannu nepuenuuu-CMKIL, urokTyanuu nepuenuuu-knmup O30, QirokTyauu neprenimum-
MBO/I3.

Marepunansl 1 Meroabl. B nccinenoBanue Oblan BKIIOUEHBI 30 340POBBIX HCHBITYEMbIX
no6poBoinbiieB (15 myxunH u 15 xenmuH) B Bo3zpacte 20 — 50 ner, obmee komuyectBo — 60
AKCIIEPUMEHTOB. Y Ka)KJO0T0 HCIBITYEMOI'O OCYLIECTBIISIACh CHUHXPOHHAs PETUCTpallis CHUTHaia
CMKII-23I" nuanasona (0,001 — 100 I'n) B otBenenusix O1 u O2 (ycunureneM MOCTOSHHOTO TOKa
MCS Neuro-MDM) ¢ ucnions30BaHHEM XJIOPCEPEOPSTHBIX TOBEPXHOCTHBIX JJIEKTPOJIOB; THAMETpPa
NpaBoro M JieBoro 3paukoB (aitpexep Tobii Eye Tracker 4L). [IpenbsiBieHne MHBapHAHTHOTO M
PEBEPCUBHBIX 3PUTENBHBIX CTHUMYNIOB (KyOa Hexkepa u nectHunsl lllpenepa) u cuHxpoHuzanus
oT4eTa  HUCHBITYEMOTr0 O  TUIE  BOCHPHUATUS  JBOWCTBEHHBIX  M300pakeHUH  C
AIEKTPOPUZNOIOTHIECKUMH JAaHHBIMU U aUTPEKWHTOM OCYIIECTBIISIACH C MOMOIIBI0 T T L-MeTok
npu momom mnporpammaoro obecrniedenus (I10) PsychoPy3 2020.2.2. Tlony4eHHbIe JaHHBIC
umnoprupoBanmuce B [10 Spike2 8.21 (CED) nans npanbHeifmein oOpaOOTKHM ©  aHau3a.
AHanU3UpOBaINCh CIIEKTPAIBHBIE U KOPPEISIMOHHBIE XapaKTEPUCTUKN OCLMIUIALUHN (C IEPUOAOM
ot 2 cexyHn a0 15 munyt) CMKII, a Takxke coorBeTcTBYrommX (irokryanuit knmup 931 (cpenneit
YacTOThl), JUAMETpa 3pPAayKOB W CIIOHTAHHBIX H3MEHEHHH BOCHpUATHS H300paxkeHuil. OreHka
CTETNIEHH  JIOCTOBEPHOCTM  OTJIMYMII  TpOBeJeHa C  HCHOJIb30BaHHEM  OJIHO(PAKTOPHOTO
JUCIIEPCUOHHOIO aHaiu3a ¢ IpUMeHeHneM kpurepus Kpackena-Yomnuca, npu 3TOM OTIMYHUA C
p<0,01 paccMatpuBaIuCh Kak JOCTOBEPHBIE.

Pesyabrarel. (1) VYcTaHOBIEHO, YTO y BCEX MCHOBITYEMBIX B Ppa3INYHBIX YCIOBMSX
HaOJMIOACHUH IOCTOSIHHO IIPUCYTCTBYET CIIOHTaHHAas CJIOXHOOPraHW30BaHHas JMHaMHMKa (c
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MEePUOJaMH OT HECKOJIBKUX MHHYT 10 Heckonbkux cekyHa) CMKII, D3OI, a takke CIIOHTaHHBIX
(baroKTyanmii quamMerpa 3padkoB U 3pUTEIBHOTO BoctpusTHsl. (2) BoisBrneno, uro nuaamuka CMKII,
knmup 290 1 MBO/I3 He Obuia criennduvHa K TUITY MCIIOJIB30BAHHBIX B HAIIUX YKCIEPUMEHTAX
PEBEPCUBHBIX HM300paXCHUH, HO MpPHU STOM OHA JOCTOBEPHO OTIMYAIach OT TAKOBOM NpPH HX
MPEIbSBICHUH 10 CPAaBHEHHUIO C MHBAPUAHTHBIM 3pUTENbHBIM CTHUMYIOM. (3) OOHapykeHO, 4TO
CIIEKTPOrpaMMbl MUHYTHBIX U MHOTroceKyHIHbIX CMKII nMeroT cpeiHIo0 U BHICOKYIO KOPPESILIUIO
co cnektporpammamu MBO/I3 (0,64 — 0,83), a Takke CpPEIHIO KOPPEIAIHOHHYIO CBSI3b CO
cnekrtporpammamu nepectpoek nepueniuu (0,58 — 0,65). Ilpu KoppensMOHHOM aHaIu3e
cnektporpamMM cekyHAHbIXx CMKII Oblia BbIsIBI€HA BBICOKAsS W OYEHb BBICOKAs KOPPEISALHUsS CO
CHieKTporpamMMamu cekyHIaHbIX (mokryaruii MBO/3 (0,86 — 0,91). Koppensuus cnektporpamm
cexynHbiIx CMIIK ¢ nepectpoiikamu nepueniuy Takke Mena BEICOKYIO U OY€Hb BBICOKYIO CTEIIEHb
B3aumocBsa3u (0,87 — 0,91). CxoxnHble Moka3aTenu KOPPENSALMOHHBIX CBSI3€H IMPOCIEKUBAIUCH B
CEKYHJIHOM JMara3oHe B rpyIIe CpaBHEHUS (IIIOKTYallUH IUaMETPOB 3pauKOB-IIEPECTPONKHU YPOBHS
3pUTENBHOTO BOCTIPUSATHS.

BbiBoabl. Takum 06pa3om, MOKHO HPENOI0KUTh TECHYIO B3aUMOCBS3b MEXKIY JUHAMHUKOM
KpailHE = MeIUICHHO-BOJNIHOBBIX  Helpodmsmonorndecknx  (CMKIL, xommp O0I) m
ncuxopusnongornyeckux (QIroKTyanuu ypoBHs 3putensHoro Bocmpustus, MBO/I3 nanubie)
[I0Ka3arejae BO BPEMEHHOM JIMANla30HE CEKYHJ, JECSATKOB CEKYHJ M MHHYT, YTO II0O3BOJISET
BBIBUHYTh THIIOTE3Y O BaXXHOW pOJIM 3TUX KOMMIOHEHTOB akTuBHOCTH [IHC B BO3HUKHOBEHUU U
MOJICP)KaHUU  3PUTEIIFHOTO BHUMAHMS/TIEPUENIUK TpH  (HopMUpoBaHHH 00pa3a 3pUTEITHHOTO
BOCHPUSATUS 00BEKTA.

BEJIKH IVIOTHBIX KOHTAKTOB B I'OJTOBHOM MO3T'E U BHEPBHOM
IMPOBOJHUKE MBIIIEU MDX

Pasrosoposa 1.A.
Canxm-Ilemepbypeckuii 2ocyoapcmeennviti ynusepcumem, Cankm-Ilemep6bype, Poccus

Muoauctpodus JlromieHHa, BbI3BaHHAs MyTallMeld B T'€HE, KOJUPYIOIIEM IIUTOCKEJIeTHBIN
0enok AUCTpOo(dUH, TPOSBISETCS MPOTPECCUPYIONICH MBIIMICYHON nereHepanueit. J[aHHb Oemok
HKCHPECCUPYETCs Kak B BUAE JJIMHHOM, TaK U YKOPOUEHHBIX HM30()OpM B MOCTCHHANTHYECKUX
OKOHYAHUSX HEHpPOHOB B roJIOBHOM Mo3re. Vcue3HoBeHue nuctpodrHa NPUBOAUT K MU3MEHEHHIO
KOTHUTHBHBIX M MOBeJeHUeCKUX peakuuil. Mcnonb3oBanue Mpliieid mdx, Kak 3KCIeprUMEHTaIbHON
Mozenu muonauctpopun J[lromeHHa, Mo3BOJSET OLIGHUBATh HapyLIEHUs, CBA3aHHBIE C IOTepei
TOJIBKO JJIMHHBIX M30(OpM JaHHOTO OelKa Kak B LIEHTPaJIbHOMH, Tak U B epu(epruiecKoil HepBHON
cucreme. B HopMe nuctpoduH cBsi3aH ¢ TUCTPOPUH-ACCOIUUPOBAHHBIM OEITKOBBIM KOMILIEKCOM.
OTOT KOMIUIEKC SIBISAETCS KPUTUUECKUM CUTHAJIBHBIM aIlIIapaToOM MEKy BHEKIETOYHBIM MATPUKCOM
Y BHYTPHUKJIETOYHBIM LIUTOCKENIETOM. TakuM 00pa3oM J100ble N3MEHEHHUS B COCTaBe OEJIKOB JaHHOTO
KOMIUIEKCA MOTYT OTpa)xxaTbCsi Ha OapbepHBIX MEXaHM3Max B TOJIOBHOM MO3r€é M HEPBHOM
npoBoAHKUKe. OJTHAKO OCTaeTCsl HE BIOJHE MOHATHBIM, KaK MEHSIOTCS IJIaBHbIE KOMIIOHEHTBI 3THX
6apbepoB — OEJIKH IJIOTHBIX KOHTAKTOB, B OCOOCHHOCTH KJIayIuH-1, - 5, ¥ OKKITIOMH.

OnpITel MPOBOAMIAM Ha camiax wMbimed mdx wuw wmeimmax C57bl ¢ cobmromennem
OMOMETUITMHCKUX HOPM, OIIpeIeIeHHBIX 3aKoHO1aTeNnbcTBOM P®. B Hamiell paboTe aHaIu3 JaHHBIX
OEJIKOB IJIOTHBIX KOHTAKTOB METOJ0M BecTepH-0510T moka3an 0TCyTCTBHE JOCTOBEPHOTO pa3inyast
UX YPOBHS B TOJIOBHOM MO3T€ Y MBIIIIEH IMHAU MUX 110 CPaBHEHUIO C KOHTPOJIBHOM TPYIIITON MBIIIEH
C57bl. Ot pe3ynbTaThl MOTYT CBHIETEIBCTBOBATH O (DYHKIIMOHAIBHOM 1IEIOCTHOCTH Oapbepa mpu
NOTepH JIMHHBIX H30hopM auctpodpuHa. MccnenoBanue 3Tux ke OEJNKOB MJIOTHBIX KOHTAKTOB B
TKaHU CEJJAJIMIIHOTO HEepBa Y MBbILIEH MOKA3aJI0 YBEJIWYEHUE YPOBHA KIIayJUHA-5 U OKKJIIOAMHA U
yMeHbIIIeHne KiayanHa-1 y meieid mdx mo cpaBaenuto ¢ C57Bl.
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JIis  OIIEHKM JIOKOMOTOPHOW aKTHBHOCTH W TpPEBOKHOCTH Mbimieir mMdx u C57BI
UCTOJB30BATIM  KPECTOOOPA3HbI MPUMOAHATHIA JabupuHT. llpm aHamm3e JTOKOMOTOPHOTO
KOMIIOHEHTa HaOJII0/IalIOCh JTOCTOBEPHOE CHMIKEHHE JIBUTATEIbHON aKTHBHOCTH MbIIed MAX mo
cpaBaenuto ¢ wmbimamu C57Bl. Ilpu oreHke TPEeBOKHOIO KOMIIOHEHTa (CTOMKH, CMEIICHHAs
aKTUBHOCTB, BPEMsI B OTKPBITHIX PyKaBax) He ObLIO BBISIBJICHO JOCTOBEPHBIX OTJIMYHIA Y MbIIeid mdX
110 CPAaBHEHUIO C KOHTPOJIEM.

Takumu 00pa3oM, MCUE3HOBEHHME OTIENbHBIX (POPM AUCTPOPHUHA MPUBOAUT HE TOJBKO K
CHI)KCHUE JIBUTATEIbHOW aKTHMBHOCTH MbIlIeld MOX, HO U K U3MEHEHHIO YPOBHS OCJIKOB IJIOTHBIX
KOHTAKTOB: KJIayauHa-1, u - 5, a Taxke okkItoauHa. Hannuue 3Tux GeNIKOB B IUNIOTHBIX KOHTaKTax
MHUEIMHOBON 000JI0YKH nepu(epruuecKux HEPBOB M M3MEHEHUE MX YPOBHS y MbImieid mdx Moxer
yKa3bIBaTh Ha BOBJIEYEHHOCTh ITHX OEIKOB B MEXaHU3MbI IIEpelayll HEPBHOT'O CUTHAJIA.

O®OPMUPOBAHUE I[OJIFOBI:EMEHHOFI IMPOCTPAHCTBEHHOM NAMSTH:
OCOBEHHOCTH CTPYKTYPHOMU 3KCITPECCUU I'EHOB, ACCOINMUPOBAHHBIX C
HEWPOT'EHE30M U AIIOIITO30M

Parmupos A.M., I'pynens M.A., UnokentreBa B.U., Ky3una A.B., Cropoxxesa 3.11.

DedepanvHoe 2ocyoapcmeenHoe 6100xcemuoe HayuHoe yupexcoeHnue « Hayuno-ucciedosamenvcekuii
uncmumym nopmanvrou guzuonoeuu um. 11.K. Anoxuna», Mockea, Poccus

[TpocTpaHcTBEHHast NaMATh — 3TO CJIOXKHBIM KOTHUTHBHBIM IpPOLECC, KOTOPBIN BaXKeH A
HaBUTAIMM B Hallel pU3NUECKON cpesie U B3aUMOJICHCTBUS C OKpYy»KaroluM MupoM. Mccnenosanus
B 00JIaCTM HEHPOOMOJIOTUM ITOMOIJIM BBIICHUTH HEWPOHAJIbHbIE U IOBEJIEHYECKHE MEXaHHU3MBI,
JIeKaIIe B OCHOBE MPOCTPAHCTBEHHOW MaMSTH, a TakKe (aKTOPhl, KOTOPhIE MOTYT BJIHATH Ha €
pa3BuTHEe U (YHKIMOHMpOBaHME. B Hacrosiee Bpems COXpaHsSETCs HHTEepeC K M3YUYEHUIO
MOJIEKYJISIPHBIX COOBITHH, JIE)KAIIHX B OCHOBE (DOPMUPOBAHHS IIPOCTPAHCTBEHHOTO TAMSTHOTO CJIe/ia
y 4YeJOBEeKa M XMBOTHBIX, B YaCTHOCTH, (DyHJaMEHTAJIbHBIX KJETOUHBIE MPOLIECCOB, TaKUE Kak
HelporeHes M amornTo3. ITO CBA3aHO C MTOHWMAHHEM Pa3BUTHUS aMHE3HMH NPU HAPYIICHHUSX MaMSTH,
HampuMep Npu HelpojereHepaTHBHBIX 3a00JE€BaHUSAX MM TpaBMax TojloBHOro mosra. ILlejbio
HACTOSIIIIETO WCCIENOBAHHUS SIBUIOCh CPAaBHHUTEIBHOE W3YYCHHUE YPOBHS TPAHCKPUIIITMOHHON
aKTUBHOCTH I'€HOB-PEryJIITOPOB PA3JIMYHBIX CTAaUi HeliporeHesa — Pura (cragus nponudepanun) u
Nrgl (cragum nuddepeHIUpPOBKM W MHUTpalMd BHOBb OOpPAa30BAHHBIX HEHPOHAIBHBIX WIH
ITIMAJIBHBIX KJIETOK), a Takxke Kacna3z — Casp-8 m Casp-9 npu ¢dopmHupoBaHUU 10JTOBpEMEHHON
MPOCTPAHCTBEHHOW MaMSATH Y MOJIOBO3peNbIX Kpbic camioB Wistar. Meroabl. B moBeaeHuecKux
HKCHEPUMEHTAX UCIOJIb30BAIN JIBE IPYIIIbI )KUBOTHBIX, & UMEHHO, IPYIIIY KPBIC, TOIBEPTHYBIINXCS
MPUHYIUTEIFHOMY TUIAaBAaHHUIO (aKTHBHBIM KOHTPOJIB) U TPYIITY O0yYEHHBIX JKHBOTHBIX, Y KOTOPBIX
BbIpabaThIBAJIM MIPOCTPAHCTBEHHBIN HABBIK HAX0XKJIEHHUS CKPBHITON TIIATQOPMBI B BOJTHOM JIAOUPUHTE
Moppuca. B kagecTBe KOHTPOJIS ISl TEHETHYECKUX MCCIIEIOBAHUH CITY)KWUJIH HATUBHBIC YKUBOTHBIC
TOrO JK€ BO3pacTa W IoJla, HE MPOXOJUBIINE SKCIEPUMEHTAIbHBIN MPOTOKOJI. B reHernyeckux
SKCIIEpUMEHTax Uil M3ydeHus dkcmpeccun reHoB Pura m Nrgl, a taxke Casp-8 m Casp-9 B
peNeBaHTHBIX CTPYKTYpax — IHIIIoKamIle, mpedpoHTanbHON Kope 1 Mo3xkeuke Nrgl mosra B rpymmax
HaMBHBIX KPBIC, «AKTUBHOTO KOHTPOJISH» U 00YUIEHHBIX )KUBOTHBIX TpuMeHsutn Mmetos [TL[P B pexume
peambHOro BpeMeHH. PesyabTarhl. [lokazaHo, 4YTO KpUTEpUEM YCTAHOBIEHHS IPOYHOM
JOJATOBPEMEHHOM MaMSTH SBISLICS TOT (aKkT, YTO BPEMs JOCTIDKEHHS IUIATGOPMBI B KOHIIE 4-TO
ceaHca Ha 4-i eHb 0OydeHus cocTaBisio MeHee 10 cexkyHa. Y >KMBOTHBIX C (POPMHUPOBAHHBIM
MPOCTPAHCTBEHHBIM HAaBBIKOM BBISIBIIEHA CTieNM(UYEecKas U pa3HOHAIIPABIICHHASI SKCIIPECCUSI TCHOB
Heifporenesa Pura n Nrgl nmpeo6iasanueM MoBBIIIEHHONW SKCIIPECCHH B MPEeGPOHTAIBHON KOpe 1Jist
reHa Pura m mo3zxeuke mis reHa Nrgl. Otmeueno cHmkeHue akTUBHOCTH Casp-8 B M3y4eHHBIX
CTPYKTypax Mo3ra y oOyueHHBIX MBbIIIEH 0 CpPaBHEHUH C aKTUBHBIM KOHTpoJieM. B To ke Bpems, B
rpymnie 00y4eHHBIX KPbIC JOKYMEHTHPOBAHO BbIPa)KEHHOE IOBBIILIEHHE aKTUBHOCTH TeHa Casp-9 Bo
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BCEX MCCJIEIOBAHHBIX LiepeOpaibHbIX CTPYKTypax MpU CPABHEHUH C IPYNIOI MbIIedl akKTUBHOTO
KOHTpOJsl. V3yueHbl B3aMMOCBSI3U JKCIPECCHM YKa3aHHBIX 4-X T€HOB C IIOBEJEHUYECKUMHU
MOKa3aTeIsIMH PA3JIMYHbIX CTagui (hOpPMUPOBAHMS NAMSITHOIO Clela, a TAaKKe MEXCTPYKTYypHbIE
KOPPEJSILUU IKCIIPECCHOHHON aKTUBHOCTU M3Y4YEHHBIX T€HOB. [loslyueHHbIE NaHHbIE PACIIUPSAIOT U
yIIIyOJISIIOT COBPEMEHHbIE MPEACTaBIECHUS O MOJEKYJISIPHO-KJIETOYHBIX MEXaHU3MaX KOTHUTHBHBIX
(GyHKIMK B HOpPME M MATOJIOTUH. 3akJ/rodeHue. [loxydeHHbIe JaHHBIE MMO3BOJISAT MPUOIUZUTHCS K
ITOHMMAHHIO FEHETHYECKOM PETYIIALUN IIPOLIECCA CTAHOBIIEHUS IPOCTPAHCTBEHHOM ITAMSATH, a TAKIKE
nmaTorenesa 3a0oJIeBaHUI HEPBHOM CHCTEMBI, OOYCIOBJICHHBIX HApPYIICHUSAMU TE€HETHUYECKON
peryJsiuy, B YaCTHOCTH, aKTUBHOCTH HEMpPOreHe3a U anoliTo3a, a TAKXKE MOT'YT ObITh UCIIOJIb30BaHbI
npu  pa3padOTKe HOBBIX METOJOB JICUEHHs, TMPOTHO3a U JMArHOCTUKH 3a00JIeBaHMIA,
COIIPOBOKAAIOIUXCA ASHULUTOM MAMSATH.

YUCJEHHASA IIVIOTHOCTb DCX-TIO3UTUBHbBIX NIPOT'EHUTOPOB
B POCTPAJIBHOM MUT'PAIMOHHOM IIOTOKE Y KPbIC PAZHOI'O BO3PACTA

Pymsanuesa T.A., [Toxunos /.A., Bapenuos B.E., Jlamsn T.C.
Apocnasckuti cocyoapcmeennvlli MeOuyuHCcKull yuusepcumem, fHpocnasns, Poccus

OTkpbITHE HEWpOreHe3a B MOCTHATAJILHOM Pa3BUTHHM OpraHu3Ma («B3pOCIbIi HEUPOreHe3»)
MIOCTABHWJIO MHOXECTBO BOIIPOCOB O €r0 HMHTEHCHBHOCTH, A(PQPEKTHBHOCTH M HAIPABICHHOCTH.
OTnenbHOro BHUMaHMs TpeOyeT nojiydeHne MOp(OI0ruueckiux KpUTEeprUeB, O3BOJIAIOLINX OLEHUTh
3TOT MPOLECC.

B GonbmmHcTBE paboT Ui OLIEHKM MHTEHCUBHOCTH HEHporeHe3a MCIOJb3yI0T MOoKa3aTelu
npoaudepanuy B CyOBEHTPUKYISIPHOM 30HE JIaTEPaJIbHBIX JKEIYJOYKOB U B CyOrpaHyJIIpHOU 30HE
3yOuyaToil M3BMIMHBI TMIINIOKamna. MexXay TeM, y KpbIC B T€UEHHE BCEH >KU3HU ONpeIenseTcs
pOCTpaJIbHBIII MWTIPALlMOHHBIA TOTOK, KOTOPBIM MpeAcTaBiseT co0OW TIinanbHble TPYOKH,
OKpY>KaloIllie LEHTPAIbHbIM cocya U (GOpMHUPYIOIIME BMECTUIIHNINA, IO KOTOPBIM HIET MUIPALHS
MIPOr€HUTOPOB U3 CYOBEHTPHUKYJSPHOW 30HBI B LEHTPAJIbHYIO YacTb OOOHSATENbHOM JIYKOBHIIBI.
UYerkass JOKamM3alMsl 3TOM CTPYKTYphl MO3BOJIAET YHU(DUUIUPOBATh OLEHKY HMHTEHCHBHOCTHU
HeiiporeHe3a 1O HANOJIHEHUIO TIMANBHBIX TpyOook DCX+ mMO3UTHBHBIME HEHpOHATBHBIMA
IPOreHUTOPaMU B HOPME M TIPU SKCIEPHUMEHTAIbHBIX BO3JeHcTBUAX. [JaBHBIM (akTOpOM,
OTIpEICISAIONIMM HHTEHCUBHOCTh HEHporeHesa, sBISETCS BO3pacT. DTO M ONPENEIWSIO 1eb
HACTOAILETO UCCIEAOBAHHUS.

[lenb uccnenoBaHusl YCTaHOBUTH HOPMATHBHBIE MOKAa3aTENIM HAMOJHEHHS] MUTPALlMOHHOIO
MOTOKa MpOreHuTopamu, skcrnpeccupyrouiMu DCX, y Kppic OT HOBOPOXIEHHOCTH [0
IIPEJCTapUeCcKOro BO3pacra.

Marepuan u meroasl. MccnenoBanneM BbinoaHeHo Ha 60 kppicax 1uHUM Bucrap Bo3pact ot
3 10 600 cytok. OOBEKT HcciaeI0BaHUS — AUCTaIbHAS YaCTh POCTPAIBHOTIO IOTOKA, PACIONI0KEHHAs
B IIEHTpe OOOHATeNbHONW JyKoBUIB. Ha mapaduHOBBIX cpe3ax TONIMHOH 7 MKM
UMMYHOTUCTOXUMHYECKH (TIEpBUYHBIC TONMKIOHAIbHBIC aHTHTena anti-DCX abl8723 (UK,
passenenue 1:500), BropuuHblie moaukioHabHbIe aHTHTENa (Goat anti Rabbit IgG ab97051, UK,
pazBenenue 1:1000)) BBISBISIIMCH TPOT€HUTOPHBIC KIETKH, dKcnpeccupyrorue nadnkoptus (DCX).
[Ipon3BoamnyM mNOACYET MO3UTUBHBIX KIEeTOK B 20 MONsIX 3peHuss B HCCIENYEMOW 30HE,
IEpPECUNTHIBATY HAa MM2, OIECHMBATH YHCIEHHYIO IUIOTHOCTH ITIO3HTHBHBIX KIETOK. JlaHHBIE
IIpeicTaBlIeHbl B BUJIe M+6, U1 aHanu3a pa3iauduii MoKa3aTesed UCIIOJIb30BAJICS TUCTIEPCUOHHBIN
ananm3 ANOVA (Analysis of variation). JXuBOTHBIX BBIBOIUIIM U3 SKCIIEPUMEHTA TEPEI03UPOBKOM
3onermna. Ilpu paboTe C SKCHEPUMEHTANbHBIMU JKUBOTHBIMHU PYKOBOJCTBOBAIUCH MPUKA30M
MunznpaBa CCCP Ne755 ot 12.08.1977 r. u EBponeiickoii KonBeHIMen o 3anuTe Mo3BOHOYHBIX
KUBOTHBIX, WUCIOJb3YEMBIX JJIsI SKCIIEPUMEHTOB WJIM B Apyrux HayuyHblx neisx (CtpacOypr, 18
MapTta 1986).
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B pesynbTaTte yCcTaHOBJICHO, UTO HAa MPOTSHKEHUH OT 3 110 14 cyTok Habmomaercs pe3koe, B
2,3 pa3a, BO3pacTaHHE 4YHCJIEHHOH muotHocTH DCX+mporenutopos or 420+64,1 mr./mm? 110
1120+130,3 mrT./MM? DTOT MOIBEM MEPEXOAUT B POIPECCUBHOE CHIKEHHE ILIOTHOCTH, B 2 pasa B
teueHue aByx Henenb. OT 30 cyrounoro g0 90 cyToyHOro BoO3pacTa BBISBJICHA BTOpas BOJIHA
MOBBIIICHUS] YACICHHOW TMJIOTHOCTH MPOT€HUTOPOB /10 MaKCUMaJbHbIX 3HaueHUl oT 840+96,1 no
1491496,0 mwr./Mmm? (p<0,05). 3atem Ha npoTsxeHnu oT 90 10 180 CyTOK MOKa3aTeNb JOCTOBEPHO HE
W3MEHSIETCA, COXpaHssACh Ha BbICOKOM ypoBHe. Ha 240 cytku minotHocth DCX+KieTok cHuXkaercs
710 985+84,6 mr./Mm? (p<0,05). Ha 540 u 600 cyTku eme 10 638+51,3 u 508+39,2 mr./Mmm%(p<0,05).

BrisiBiaennble ¢a3bl M3MEHEHHsI SKCIPECCHHM IabIKOPTHHA CBS3aHBI C MEPEXOJO0M OT
BHYTPHYTPOOHOTO Iepuosia K BHEYTPOOHOMY (POXIEHHE) U C MEPUOJOM IOJIOBOTO CO3PEBAHMAL.
[Tocne 180 cyrok skcnpeccuss DCX cHmkaeTcs, oTpakas MajieHie MHTEHCUBHOCTH HEHpOTreHes3a, a B
IIPEICTaPUECKOM BO3pacTe€ — YyrHETEHHe 3Toro mnpouecca. OTMeueHHass JMHAMUKA IJIOTHOCTU
MIPOTr€HUTOPOB B POCTPATBHOM MHTPAIIMOHHOM MOTOKE MOKET OBITh HCIOJb30BaHA B KaueCTBE
HOpPMATHBA IIPH OIICHKE BJIUSHUS PA3IMYHBIX ()aKTOPOB HA HHTCHCUBHOCTh HEHPOTeHe3a.

OLEHKA TPEBOXXHO-®OBUMYECKOI'O COCTOAHUA U ITPOHULTAEMOCTH
FEMATOSHIEPATMYECKOI'O BAPBEPA ITPM XPOHUYECKOM CUHAPOME
PA3IPA’KEHHOI'O KUIIEYHUKA Y MBILIEU

A.®. Canux3zsnoa, A.W. MynnakaeBa, O.B. SIkosnea, I'.®. CutraukoBa
Kasanckuii [lpusonsccrkuii @edepanvusiii yHugepcumem, Kasanw, Poccus

Jloka3aHO HENOCpeACTBEHHOE BIMSHHE MHUKPOOMOTHI Ha pa3BUTHE M JIEATEIbHOCTh
rOJOBHOIO Mo3ra. Takoe B3auMOJEHCTBUE KHIIEYHONM MHMKPOOMOTHI C HEpPBHOW CHCTEMOM
OIKCBIBAIOT TEPMHUHOM «OCh KHUIIEYHHK-MO3M» (Arslanova et al., 2021). Curapom pazapakeHHOTO
kumeynnka (CPK) —  ¢yHKuumoHanmpHOE — KENmyJOYHO-KUIIEYHOE PAcCTPONCTBO, KOTOpOE
orpeJieNIAeTCsl Kak MepeMeHHass KOMOMHALUS XPOHUYECKUX WM PEeUUAMBUPYIOUIMX KETyJOYHO-
KHMILIEYHBIX CHMIITOMOB, HE OOBACHAEMBIX HUKAKHUMH CTPYKTYPHBIMH WM OHOXMMHUYECKUMU
anomanusmu (Sandhu, Paul, 2014). lenpio Hamielr paGoTsl ObUIO MPOAHATU3UPOBATH TPEBOMKHO-
(hobnyeckoe COCTOSIHUE B IKCIIEPUMEHTATILHOM Mo1e XpoHnUyeckoit HeonaTanbHoM CPK y Mbiied,
BBbI3BAaHHOM PEKTaJIbHBIM BBEIEHUEM Pa30aBICHHOIO pacTBOPa YKCYCHOM KUCI0Thl. Kpome Toro, Mbl
OTIpeAeNNIIM TPOHULIAEMOCTh remMaTodHIedannyeckoro 0apnepa (I'9b) y mbimeii ¢ CPK.

JKuBoTHBIX ombITHOW Tpymmbl (n=25) B TeueHue 21 [AHS €XKEAHEBHO TMOABEpraliv
HEOHATaJIbHOW CEHCHOMIN3AIMK ITyTeM BHYTPUPEKTAIBLHOTO BBEIeHUS pa3zbasieHHoro 1% pactBopa
YKCYCHON KHCIOThl. BBenenue 1% pacTBopa yKCYCHOM KHMCIOTHI IIPOBOJAMIIOCH JIE€CATHIHEBHBIM
MbIiam B Teuenue 14 mueit (0.3 mu B Bo3pacte 10 — 14 gueit u 0.5 M B Bo3pacte 15 — 21 nHeid).
MBI KOHTPOJIBHOM TPYMIbI MOJYYadd SKBUBAJIEHTHBI 00BbEM (PU3HOIOTHYECKOrO pacTBOpa
(n=24). BnuBaHue npoBOAMIIN Uepe3 KaTeTep KOPOHAPHOU apTepuorpaduu, BCTaBICHHBIH Ha 2 ¢M
U3 aHyca, IIPH TOM JKUBOTHBIX BBIACPKUBAJIN B BEPTUKAIBLHOM IOJI0’KEHUH IOJIOBOM BHU3 B TEUEHUE
30 cexyH[ 1S IPEAOTBPAILEHUS] YTEUKH MHTPAKOJIOHHOTO HHCTHILIATA. OLeHUBAIM BBDKUBAEMOCTh
U Maccy Tena Mblield obeux rpymm. s OIeHKH TPEeBOKHOCTH HCIOJIB30BaIH TeCThl OTKpHITOE
none, TémHO-cBeTnas kamepa, MHTerpanpHblil nokaszarenb TpeBOKHOCTH. [Iponnnaemocts I'Ob y
MBILIEH OIIEHHBAIM MOMOIIBI0 Kpacutens DBaHc by (Evans Blue) nmo crangaptHoii meronuke (B
moaudukaruu Wick et al., 2018) B runmoxamrie u Mo3xeuke. CTaTUCTHYECKAs OIIEHKA Pa3JIMUni B
CpaBHUBAEeMbIX BBIOOpPKaX OLIEHUBAIACh JUIA 5% YpOBHS 3HAaYMMOCTH. J[OCTOBEpHOCTH pa3iMyHii
OLICHMBAJIU C MIOMOIIBI0 KpuTepust MaHHa-YUTHHU JJ1 HEapaMeTPHUUECKUX BIOOPOK.

B npouecce monenuposanust CPK naGmonanace 6osee BbICOKasi CMEPTHOCTh M CHUIKEHUE
npubaBKU B Bece MbIIEH. AHAIN3 TPEBOKHOCTH MOKa3al yBeluueHue MHTerpaapHOro nokasaresns
TPEBOXKHOCTU Y MBIIIEW KOHTPOJIBHON U OINBITHOM IPyII cpa3y MOCIE OKOHYAHUSI MOJEIUPOBAHUS
CPK. Opnako 4yepe3 2 HeAeNH IMOCI€ OKOHYAHHUS MOJCIHMPOBAHUS B KOHTPOJBHOW TpyIe
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WNHTerpaibHBIA TIOKA3aTelb TPEBOKHOCTH CHIDKAJICS, B ONBITHOW TPYIIE ATOT IOKa3aTelb
COXPAHSIICS Ha MPEKHEM BBICOKOM YPOBHE. AHAIIN3 TPEBOKHO-(HOOUYECKOTO COCTOSIHHS IO BPEMEHU
HaxO0XKJICHUS B CBETJIOW KaMepe, BPEMEHH IIEPBOTO BBIX0J/1a U3 TEMHOM KaMephl 1 BPEMEHHU BBIX0J1a
u3 mneHTpa OTKPBITOrO TOJs, KOJIWYECTBY aKTOB IPyYMHUHTA M JedeKaluu MOoKa3all JTOCTOBEPHOE
YCUJICHHE TPEBOXKHOCTH MBIIIEH OTIBITHON TPYIIIIBI.

Ananmu3 nponuriaeMoctd ['DOb He BBISBHII BbIXO/Ja KpacHTENs 3a MPEelbl 1epeOpabHbBIX
COCYJIOB B KOHTPOJIbHBIX YCIOBUAX. B Moaenu xponndeckon noct-socnanutesnbHoil CPK B TkaHsx
MO3K€UYKa U TUIINOKaMMa HabJt01aoch 3-KpaTHOE YBEIUYEHUE KOHIEHTpaluu JBaHc by (n=7),
YTO CBHJICTEILCTBOBAJIO O 3HAYMTEIIBHOM HapyIIeHUH MpoHUIaeMoct [' Db

Takum o0pazom, B HacToseil padore HaMH ObUIO TOKAa3aHO YBEIHMYEHUE TPEBOKHOCTH
MbIIe B Xponundeckoir mojaenu CPK, uTo MoxkeT ObITh CBSA3aHO C YBEIWYCHUEM MPOHHUIIAEMOCTH
reMaTodHIepaIndecKkoro dapbepa.

PabGoTa BeImonHeHa mpu momnepkke Poccuiickoro naydHoro donaa (mpoekt Ne 22-25-
20045).

PACITPEJEJIEHUE KEJIE3A U KEJE3OCOJAEPXKAIINX BEJIKOB
B YEPHOM BEHIECTBE I'OJIOBHOI'O MO3TI'A ITPU BOJIE3HU ITAPKUHCOHA

CanpkoB B.H., Xynoepkos P.M.

DedepanvHoe 20cyoapcmeeHHoe 0100xcemnoe HayuHoe yupexcoenue « Hayunoii yenmp
nesponozuuy, Mockea, Poccus

ITpu Gonesnu ITapkuncona (BII) sxene30 HakamIMBaeTCs B KJIETOUHBIX CTPYKTypax 4epHOIo
BEIIECTBA TOJOBHOIO MO3ra, 4YTO OBUIO YCTAHOBJIEHO TPHXU3HEHHO METOJaMU MAarHuTHO-
pe3onancHoi Tomorpaduu (Wallis L.I. et al., 2008), a Takxke Ha ayTONCUIHOM MaTepuae roJJ0OBHOTO
MO3ra THCTOXUMHYECKH U METOJIOM HEUTPOHHOTO akThBaIimoHHoro anaiau3a (Ward R.J. et al., 2014).
BwMmecte ¢ TeM, pacnipesieNleHUI0 Kene30CoiepKalluX OelIKOB B YKa3aHHbBIX CTPYKTYPax MOCBSIIEHbI
muimb otaenbHble padothl (Reinert A. et al.,, 2019), u HayuHbIX cBeIeHUH 00 H3MEHEHUSX
pacripesiesieHus 3TUX OeKoB B uepHOM BeliecTse npu bl siBHO HeocTaTouHO.

Llens wuccienoBaHusi — OXapakTEpPHU30BaTh pacmpeneneHue coenuHenuid sxeneza (II) u
&KeJe30coiepKaluX OesIKOB B CTPYKTypaxX YepHOIO BeLECTBa roJIoBHOTro Mo3ra mpu bII.

Marepuan u Metozipl. PaboTa BBINONHSIIACH HA KOJIJIEKIIUU CPE30B FOJIOBHOTO MO3T'a YEJIOBEKa
naboparopuu Helipomopdoaoruu U 6bi1a 0100peHa JTOKaIbHBIM 3THYECKUM KOMUTETOM. MeTonamu
TUCTOXMMHUU U UMMYHOTHCTOXMMHH JIOKAIU30BaIu coequHenus xenesa (I1) u xenezoconeprxaine
6enxu (CD71 u H-¢peppuTHH) B KIETOYHBIX CTPYKTYpax YEPHOIO BEIIECTBAa ayTONCUHHOIO MO3ra
moneit ¢ BII (n=4) u mo3re mrozei, He MPOSABIABLINX MPHU KU3HU HEBPOJIOTHMUECKON CUMITOMATUKU
(koHTpONb, N=7). X pacnpeneneHue M HAKOIUIEHUE B UCCIEAYEMBIX CTPYKTypax OLICHMBAJIN Ha
mukpockonax «Leica DMLB» u «Nikon Ni-E», ocHammeHHBIX BHIeOKaMepaMy ¥ CUCTEMaMH aHaIi3a
BUJICON300paKEHUH.

Pesynbrarsl. B rpyrine koHTposis B YepHOM BelllecTBe coenrHenus xkenesa (11) pacnonaranuch
OTHOCHUTEJIbHO PaBHOMEPHO B HEHpOmMie, X TakKe OOHApYXHBAJIU BOKPYT CTEHOK COCYIOB U B
€IUHUYHBIX KieTkax Heupormu. [lo cpaBHeHuto ¢ koHTponeM y moned ¢ BII uccmenyembie
COEJMHEHUs B Helpomnmie OKpallMBajNCh HepaBHOMEpHO, HO Oonee mHTeHcuBHO. Ilpum BII mx
BBISIBJISUIM HE TOJIBKO B HEMpOININHU, HO U B HepoHax (B €JUHMYHBIX KJeTKax). B obeux rpymmax
MMMYHOOKpAIlIUBaHUE Ha TPaHCPEPPUHOBBIA PELENTOp XapaKTepH30BajJOCh PABHOMEPHOM
MeMOpaHHOI peaknuedt Ha mmkonporenH CD71 B kierkax uepHoro BemiectBa. H-depputun
pacnoznaraics B Heliponuie BOKpyr Ki1eTok GFAP-no3uTrBHON HEMPOIIINY U B KJIIETKaX MUKPOIJIMH.
B T0 e Bpemst B KOHTpOJIbHOM Irpynne H-deppuTuH BBIABISIICA B €IMHUYHBIX KIETKaX MUKPOIIHMH,
a y siun ¢ bII oH onpenensancs BO MHOKECTBE MUKPOIIINAIbHBIX KJIETOK.
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3akmouenne. BII mopdoxumuyeckn xapakrepusyercs: 1) yCTOWYMBBIM HAKOIUIEHHEM B
4YepHOM BellecTBe coenuHeHuil xeneza (II), koropele JlOKanu3yrOTCS HPEUMYLIECTBEHHO B
HEHpOIMM W Helpornuie, a B HEHpOHaX OHU OMNPEAENSIOTCS JIMIIb B €JUHUYHBIX KIIETKax; 2)
M30BITOYHBIM HAKOIUICHHEM B MHKpPOIIMAIBHBIX KJIETKax yepHoro BemectBa H-depputuna; 3)

paBHOMEpPHOUW MEMOpaHHON peakiuell KJIETOYHBIX CTPYKTYp YEPHOrO BEIIeCTBa Ha NIMKOMPOTEUH
CD71.

BJIUAHUE MOHOOKCHJA YIJIEPOJA HA AKTUBHOCTD P2X3- 1 TRPV1-
PEHENTOPOB B AG®EPEHTAX TPOMHUYHOI'O HEPBA KPBICHI

Csutko C.O., Koponésa K.C., AnanbeB A.C., byrnununa A Jl., Cutaukosa ['.O.
Kaszancxuii (Ilpusoorcckuti) @edepanvruiii Yuueepcumem, Kazanv, Poccus

Monookeug — yriepoga (CO) — 3T0  3HIOTEHHO MPOAYLHUPYEMBIH  CUTHAJIBHBIN
ra3oTpaHCMUTTEP, YYACTBYIOIIMHA B HOUMUENIMH, HEUPOTpAaHCMHCCUM U  IepedpanbHOI
remonuHamuke. Mmerorcst manHble 00 ywactun CO B MexaHM3Max NaTroreHe3a MHTPEHH, Tak,
HampuMep, B pe3yJbTaTe FTeHETHUECKOro aHallM3a MAIMEHTOB C MUTPEHbIO ObLiIa MOKa3aHa 3HaunMas
pois myTtaruu gepmenta cuaTe3a CO reMoKCcHreHa3bl B TaTOreHe3e TaHHOro 3a0oseBanus. OaHAKO
HelpoHanbHble MexaHu3Mbl y4dacTuss CO B pa3BUTUM MUTPEHU MAalIOM3yudeHbl. TpUreMuHo-
BacKyJsipHasi (TPOMHUYHO-COCYIMCTAsl) CHCTEMa CUMTAETCS MCTOYHHKOM OOJIEBOTO CHTHAJIA TIPH
murpenu. Heiiponsl 1 aQdpepeHThl TPOMHUYHOTO TAHTIIHS SKCIPECCUPYIOT Pa3InYHbIe PELETITOPHI U
KaHaJbl, Y9aCTBYIOIIME B BOCIPHUATHN MOBPEKIAIOIIETO CTUMYJIA U TPOBEICHUH HOIMIICTITUBHON
unpopmanuu B HHC. Ogarmu u3 THIOB TakuX penentopoB sBisioTces P2X3- u TRPV1-peuentopsi,
aKTHUBHO M3y4aeMble B KOHTeKCTe MHTpeHH. AT® mposBiseT MpOHOIMIETITUBHYIO aKTHBHOCTH B
MEHHMHT€aIbHBIX CTPYKTypax 3a cyeT BosnedcTtBus Ha P2X3 peuentopsl, a TRPV1-penentops
MPUCYTCTBYIOT B MEHHHT€AIBHBIX CTPYKTYpax, aCCOIMUPOBAHHBIX C MUTPEHBIO, OJTHAKO, BIUSIHUE
CO Ha naHHBIE TUIBI PELIEITOPOB B CUCTEME TPOHHUYHOTO HEPBA HE N3Yy4eHO. B CBs3M € 3TUM, 11E€IbI0
pabotel sBisock BbiiBieHue ponn CO B aktmBHOCTH P2X3 penentopoB m TRPV1-xananos
TPOMHUYHOTO HEpBa KPbICHI. DKCIIEPUMEHTHI MMPOBOAMINCH HAa caMuax (4 — 8 Hea.) KpbIC JUHUU
Wistar. B pabore ucnonab3oBajiv 371eKTPOPU3UOTOTUUECKHIT METO/] PETUCTpAIUU MOTEHIIMAIOB
neiicteus (I1/1) TpoHUYHOTO HEPBA, MHHEPBUPYIOLIETO TBEPIYIO MO3TOBYIO 000JI0OUKY B IIpenapare
nojrydepena KpbICHl. [IpOTOKONIBI 3KCIIEPHUMEHTOB COOTBETCTBOBAIM OSTHYECKAM HOpPMaM TI0
I'YMaHHOMY OOpalleHHIO C KUBOTHBIMM, MPUHATHIM B KDY u ono6pens! JIokanbHBIM 3THYECKUM
komuteToM K@Y (mpotokon Ne 8 ot 05.05.2015). [{nst eisiBnenus pomu CO B aktuBHOCTH P2X3
perienTopoB, ucnonbzoBaics A-317491 (10 mxM), cnemududeckuii 61okarop P2X3, B koTopom
npemapaT HHKyonpoBaimu 30 MuH, a 3aTeM J100aBIsuTH dKk3oreHHBINA qoHOp CO, CORM-2 (30 MKM),
KOTOpBIN 0o0sajjaeT COOCTBEHHOH NPOHOIMIIENTUBHON aKTUBHOCTBIO, yBelIMuuBass dactory I1/]
Oosee, ueM B 2 pasa (ucxomHas gactora 126.3+£35.5 I1]] 3a 5 muH, a mocne podasienns CORM-2
280.3+£36.5 111 3a 5 mun (n=4; p = 0.04)). B xonTpone yacrora [1/] coctaBuna 133.2+20.1 I1J] 3a 5
MuH (n=3); mocne ammiukauu A-317491 gacrota [1/] coctaBuna 151.4438.5 T1J] 3a 5 muH, mocnie
nob6asnenust CORM-2 npousonio jnocroBepHoe yBenuueHue yactorsl I1J[, koTopast cocraBuia
316.2+£35.2 I1J 3a 5 mun (n=3, p<0.05). Kpome Toro, Ha ¢oHe nmpeaBapUTeIbHON MHKYyOalUUU B
pactBope, HachiienHoM CO, mpoHouunentuBHb 3pdexr ATD He npossnserca. B koHTponpHON
rpynne AT® (100 mxM) BbI3bIBaeT focToBepHOE yBenndyenue yactotsl [1]1 (346+42.2 T1]] 3a 5 mun).
Ha ¢one CO ammmukanus AT® He NPUBOAUT K JOCTOBEPHBIM HM3MEHEHHUSM YacTOThl Ha BCEM
MPOTSDKEHUH BpeMeHr MHKyOanmu. J[ist BersiBiienust ponu CO B aktuBHOCTH TRPV 1, rcronb3oBanu
ero anraronuct kamncazenud (20 mxM). [locne oguHOYHOM anmuMkanuu KarcasenuHa (20 MxM)
yactota [1/] coctaBuna 192.2+47.5 I1J] 3a 5 MUH, 4TO HE OTIMYAIOCH OT KOHTPOJbHBIX 3HAUCHUMN
(207.3+£35.4 I1/1 3a 5 mun; n=3). Ha one karcazenuna He HaOII01aT0CH JOCTOBEPHOTO YBETUUYEHUS
gacTtoThl [1]I, Ber3BanubIxX ammukanueit CORM-2 (30 mxM) (n=3). Ilocne noGaBieHust B pacTBOP
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CORM-2 yacrora I1J] cocraBuna 274.4+£30.5 I1/] 3a 5 mun (n=3). Ha ¢one CO nabmomaercs
yBesnueHue BpeMeHu uHaktuBauuu TRPV1 penentopoB mo cpaBHEHHIO ¢ KOHTPOJIBHON IpYyNIION
sKkcriepuMeHTOB. B koHTposie aktuBaruss TRPV1 penenropor kancautmaom (1MxkM) mmarest 1 — 2
MuH, 3aTteM uyactota IIJ[ cHumxaercs n0 ucxoaubix 3HadeHud. Opgnako B mpucyrctBun CO
Ha0II0AI0Ch yBeIMYeHHEe BpeMeHH akTuBHOocTH TRPV1 penentopoB 10 4X MHHYT, YTO MOMKET
00BsicHATH TpoHOIHIIenTUBHOE AciicTBre CO. TakuM 00pa3oM, UCXO/Is U3 IOTYyYEHHBIX JAaHHBIX, MBI
MOKEM IPEAINONIOKHUTh, YTO MEXaHU3M MPOHOLMLENTUBHOTO AeicTBUS CO MOXeT ObITh CBSI3aH C
aktuBaiueit TRPV1 penentopos.
PaboTa BeimonHeHa npu nmoaaepkke ['panta npesuaenta PO MK-4584.2022.1.4

BJIMAHUE OKCHUJA A30TA HA AKTUBHOCTbD P2X 1 TRPV1 PEIIEIITOPOB B
A®PEPEHTAX TPOMHUYHOI' O HEPBA KPbICHI

I'.®. Curnuxosa, K.C. Koponesa
Kaszanckuii @edepanvuwiii ynusepcumem, Kazanwv, Poccus

Oxcupn azora (NO) — mpencraBuTeNb ceMecTBa Ira3oMeAMaTOpPOB, MPUCYTCTBYIOIIUI B
OOJIBIIMHCTBE TKAHEH OpraHM3Ma MIICKONMTAIONIMX W BOBJCUEHHBIH B PETrYIALHUI0 IIHPOKOTO
CHeKTpa (PU3UOJOIMUYECKUX MPOLECCOB, B TOM YHUCIIE B IATOr€HE3 MUTPEHHU. B MeHMHreanbHbIX
obosoukax NO obOpasyercs eNOS, skcripeccupyromeicss B 3HI0TEIUH IepeOpaIbHBIX COCY/IOB, a
taxxke NNOS, nokanusyromieiics HENMOCPeACTBEHHO B addepeHTax HEpPBHBIX BOJIOKOH. CoriacHo
COBPEMEHHBIM MPEJCTABICHUSAM HCTOYHUKOM OOJIEBBIX OIYIIEHUH TPH MUTPEHH SBISIOTCS
pacrioyioKeHHbIE B MEHHMHI€AIbHBIX TKaHAX Nepudepudeckue apdepeHTbl TPOHHUYHOTO HEpBa,
CEHCHOMIN3aUs/aKTUBALIUS KOTOPBIX MPHUBOIUT K (POPMHUPOBAHMIO HOLMIIEITUBHOIO CHUTHAJIA.
Ienbto naHHO# paboThl sBUIOCH BhIABIEHHE 3P¢dexkToB NO Ha 31eKTpUUECKYI0 AaKTHBHOCTb
TpoitHnuHOTO HepBa Kpbickl u B3ammojeictBus NO ¢ TRPV1 u P2X3 peunentopamm kak mpu
KpaTOBPEMEHHOH aNIlIMKallu1, TaK U B MOAETH XPOHUYECKOH MUTPEHHU.

OKCHepuMEHThl MPOBOAMINCH Ha camuax Kpbic guHuUM Wistar Bo3pacta P40 — 45. Bcee
HKCHEPUMEHTAIbHBIE MPOTOKOJIbI COOTBETCTBOBAIM MEXAYHAPOJHBIM 3TUYECKMM HOpPMaM IO
TYMaHHOMY OOpAIllEHUIO C >KUBOTHBIMU M 0J100peHbl JIoKadbHBIM ATHYECKUM KOoMHUTeTOM KDY
(mporokon 33 ot 25.11.2021). Peructpamuio 53JeKTPUYECKUX CHUTHAJIOB, BO3HHUKAIOIIUX B
nepu@epruyeckoM OTPOCTKE TPOMHUYHOTO HEpBa, MPOBOJAMIM C HCIOJIb30BaHHMEM IIperapara
nojryyepena KpbIChl C COXPaHEHHBIMH OTPOCTKaMM TPOWHUYHOro HepBa. [[ng MoxaenupoBaHus
xpoHudeckor murpenu HutporiunepuH (HTI) BBogunm 5 pa3 depe3 AeHb B TeueHHe 9 AHE.
AHanM3MpOBaIM MEXAaHWYECKYI0 YYBCTBHTEIBHOCTb C MCIIOJIb30BaHMEM BOJIOCKOB Ppes u
¢dotodoburo B Tecte TemHO-CBeTIIas Kamepa.

Anmmukanus goHopa NO — nutponpyccuaa narpus (SNP, 200 MxM) npuBogmia K
YBEJIMUEHUIO YacTOThl I'€HEpalluy MOTEHLMAJIOB JIEHCTBUS TPOWHUYHOIO HEpBa YXKe K 5 MHH.
Cyb6crpatr NO-cunTassl, L-apruaus (300 MkM) cxoIHBIM 00pa30M MOBBIIIAN YaCTOTY CHANKOBaHUS
K 25 muH, npudéM 31oT 3¢ dexT npeporpamaincs uaruouropom NNOS 7-aurpoungazosiom (7NI).
Hns uccnenoBanus BiaussHuA NO Ha aktuBHOCTH P2X3 penentopoB TpOHHHMYHOIO HepBa ObLI
ncrionb3oBaH AT® B koHueHtpauuum 100 MKM, KOTOpBIN BBI3BIBAI YCUJIEHUE CIIAMKOBAaHUS
TpoitHuuHoro HepBa. Dpdext ATD He u3MeHsUICSs B YCIOBUSAX TNPEABAPUTEIBHON HMHKYOAaLUU
npemnapara B joHope NO, Taxoke 1 NO moBbIman 4actoty crialkoBaHusI A HHTHOMpoBaHuH P2X3
penenTopoB. B ycloBHsIX MOJENMPOBAHUS MHUIPEHHU C MOMOIIbI0 MHbEKUUH HUTporaunepuHa (10
MI/KT) 0a30Bas 4acTOTa MOTSHITHAIOB IEUCTBUS B adepeHTax TPOMHUIHOTO HEpBa JOCTOBEPHO HE
OTJIIMYAJIOCh OT KOHTPOJIBHOM Tpynibl, a 3ppexT ATD He oTIHMYacs OT ero BIUSHHUS B KOHTPOJIE.

Jns uccnenoBanus BiusiHUS dK30reHHOTO goHOpa NO Ha aktuBHOCT, TRPV1 penentopos
ObLT HcMoNb30BaH KarcaulivH (1 MKM), KOTOpBIi BBI3BIBAT PE3KOE U KPATKOBPEMEHHOE YCHIICHUE
UIEKTpUUYEeCcKO akTUBHOCTU. Ilpm 3TOM mnpenBapurenbHas HMHKyOalus Ipernapara B pacTBODE,
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comepxkamem noHop NO, cnocoOcTBOBamo mocTtoBepHOMY ycuieHuto [|RPV1-Bei3BaHHOM
aKTUBHOCTH. AHAJIOTHYHO, ycuiieHue 3(dekra kancanmHa HabI0Ja0Ch U Y KPbIC ¢ XPOHUYECKUM
BBengeuuem HTT.

Takum oOpa3oM, 53k3oreHHbIi W 3HAOreHHbIH NO BBI3BIBAIOT YCHJIEHHE AKTUBHOCTH
TPOMHUYHOTO HEPBa, OKa3biBas MpoHoIUIenTUBHBIE 3P dekThl. Ddexter NO He cBSI3aHbI ¢ MPAMO
aktuBanueid P2X3 u TRPV1 penenropos. OnHako 3HaYuTENbHOE yeuIeHHE 2(PPEKTOB aKTHUBALIUU
TRPV1 nabmomanock Kak IpH KpaTKoBpeMeHHOH ammimkamuu noHopa NO, Tak m B momenu
xpoHndeckor murpenu. llo-Bumumomy, cencutmsanms [RPV1 mnepudepuuecknx addepenTon
MOXKET ormnocpenoBarh mnpoHouuientuBabie 3pdextet NO B ycnoBHSX SHU30AUYECKON U
XPOHUYECKOU MUTPEHH.

PaboTa nognepskana rpantoM npesuaenta PO MK-4584.2022.1.4

BJIMAHUE IBAAIHATHCYTOYHOI'O XOJIECTA3A HA KOPY MO3KEYKA B
IKCIIEPUMEHTE

Cnounesckas E.A.
I'poonenckuii 2ocyoapcmeenusiii ynugepcumem umenu Anxu Kynanwl, I poono, benapyco

Llens paGoOTHI — ONpEAETUTh KOJMYECTBO Oellka HEHpOTI00MHA U aKTUBHOCTH JBIXaTEIbHBIX
dbepmenToB B kieTkax [lypkuHbe MO3KeUKa Mocie JBaAIaTUCYTOYHOTO X0ecTasa.

HccnenoBanne BBIIOJHEHO Ha 0asze saboparopuu Kadeapsl THUCTOJIOTHUH, ITUTOJIOTHH M
smOpuonorun YO «['pOAHEHCKHI TOCYJapCTBEHHBIH MEIUIIMHCKUN yHHBepcuTeT». llpum
MIPOBEICHUU  DKCIIEPUMEHTAIBHBIX HCCIEAOBAHUA MBI COONIONANM TPUHIMIIBI TYMaHHOTO
oOpamieHuss ¢ JKMBOTHBIMH M YYMTHIBaJIM pekoMeHnaiuu PaOoueil rpynnbsl ®Pexpepauun
€BpPOTEHCKOTO COOOIIECTBa 10 HAayKe O JIA0OPAaTOPHBIX JKUBOTHBIX. Ha BBITOTHEHHWE JaHHBIX
UCCIIEIOBAaHUM MOJy4eHO pa3pelleHHe 3TUYECKOro KOMHUTEeTa ['pOJHEHCKOro rocyaapCTBEHHOI'O
MEIUIIMHCKOTO YHUBEPCHUTETA.

Marepuan ans uccienoBaHusi B3sAT oT 10 OenbIX KpbIc-caMIOB (MATh ONBITHBIX U ISATh
KOHTPOJIbHBIX). MOAenMpoBaHue X0IecTa3a MPOBOMIN OOMICTIPHHATEIMUA METOAAMHU — NIEPEBI3KON
OO0IIIEero JKeTYHOro MPOTOKa B oOjmacTh BopoT meueHH. OOpasipl MoO3ra OT BCEX JKMBOTHBIX
o0pabaTbIBasii MapaJJIeIbHO M B OJAMHAKOBBIX YCIOBHUSX. s 3TOro WX (UKCHpPOBAIM B IHMHK-
sTaHon-popmanpaerune npu +4°C (Ha HOYb), a 3aTeM 3akitoyanu B mnapapuH. CTaHIapTHbIE
napauHOBBIC CPE3bl TOJIIMHON 5 MKM TOTOBHJIHM ¢ moMolibio Mukpotoma (LeicaRM 2125 RTS,
I'epmaHusl) ¥ MOHTUPOBAJIN Ha MTPEIMETHBIE CTEKIIA.

Jis  MMMYHOTUCTOXMMHYECKOTO BBISBJICHHS HEHPOTJIOOMHA TPUMEHSUIH TIePBUYHBIC
MOHOKJIOHAJIbHBIE MBIIIMHBIE aHTUTENa pupmbl Abcam (BenukoOpuranus, ab. 37258) B pasBeneHun
1:600. JIns1 BBISBJICHHS CBS3ABIINXCS NMEPBUYHBIX aHTUTEN ucrnoyb3oBainu Habop EXPOSE Mouse
and Rabbit specific HRP/DAB detection IHC kit Abcam (Benuko6puranus, ab. 80436).

JIs  TUCTOXMMHYECKOTO HWCCIIEOBAaHUS Jpyrue oOpas3ipl TeX e OTIEeIOB MO3Ta,
MIpEeIBApUTENILHO 3aMOPOKEHHBIE MTapaMH a30Ta, MOMEIIAIH JJIsl XpaHEeHUs B AKHUJIKUNA a30T, a 3aTeM
B kpuoctat Leica CM 1840 (Leica Microsystems GmbH, I'epmanus) (-15°C), U3 HUX TOTOBUIH
cpe3bl TonuuHoi 10 MkM. Mix 06pabaThiBasy 1711 BBIBICHUS OKCUIOPEIYKTa3, CBA3aHHBIX C IIUKIOM
Kpebca — cykuunarnerunporenassl (CAI; KO 1.3.99.1) u ¢ TpaHCHOPTOM 3JEKTPOHOB —
neruaporenassl BoccranoBiennoro HAJI (HAJIH-/I; K® 1.6.99.3).

[{utodoromerpuro kineTok [lypkuHbe B mapadMHOBBIX CarHTTAIBHBIX CPE3ax, OKPAIICHHBIX
no merony Huccns ' MMMYHOTMCTOXMMHYECKOTO METOJa, MPOBOAMIM C MOMOIIBIO MPOrpaMMbl
KOMIThIOTEpHOTO aHanm3a wu3o0paxenuii Image Warp (Bit Flow, CIIIA) «Bioscan NT» 2.0
(benmapycp-CIILIA).
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[Tony4yeHHbIE TaHHBIE CTATUCTHYECKH 00pabaThIBaIM ¢ IOMOIIBIO Tporpammel Statistica 10.0
st Windows ¢ maxoxaenuem U-test (Mann-Whitney). JIocTOBEpHBIMU CUNTANH Pa3IHYHs MEXKLY
KOHTPOJILHOW U ONBITHOM IpyminamMu mpu 3HadeHusx p<0,05.

Jiist Gosee MOHOM KapTUHBI MBI HCCIIEI0BAIN MOJICKYJISIPHBINA CION U 3€pHUCTBIE HEUPOHBI
KOpbl MO3kKeuka. JIBaAlaTHUCYyTOYHBIA XoOJjecTa3 NPUBOAMT K CHIbKeHHto aktuBHoctu CHIT B
HEWPOMIIIe MOJICKYJISITHOTO CJI0s1 KOpbl Mo3xkeuka Ha 17% (p=0,028), B kietkax [Typkunbe — Ha 24%
(p=0,001) u B 3epHHcTBHIX Heiponax — Ha 25% (p=0,001). I[TpoHCXOAUT CHUIKEHUE AKTHBHOCTH
HAJIH-JII" B xnetkax [Typkunbe — Ha 11% (p=0,006), B 3epaucThIX HelipoHax — Ha 31% (p=0,001)
[0 CPaBHEHUIO C KOHTpoJeM. VMMYHOpPEaKTHBHOCTh KHCIOPOI-ICIIOHUPYIOIIEro Oernka
HelporinoOuHa ciycTs ABaJLaTh CYTOK XosecTa3a cHuxeHna Ha 9% (p=0,0001).

TakuMm 00pa3zom, HapylIeHUE MUPKYISIUN KOMIOHEHTOB KEeTYH B OpraHU3ME MPUBOJUT K
HApYIIECHUIO CTPYKTYPHBIX U METa0OIMYECKHX M3MEHEHHI HE TOJNBKO B KieTKax [lypkuHbE, HO U B
JPYTHX OTIeNax Kopbl Mo3xkeuka. Habmomaembie 3¢ (heKTbl MOKHO CBSI3aTh ¢ 00YCIOBIEHHOMN paHHEH
HEJIOCTaTOYHOCTBI0 MX SHEPreTHYeCKOr0 M CHHTETHYECKOTO allliaparoB, MOBPEKICHHEM MeMOpaH,
Oprase’u.

MOTOPHBIE 1 KOTHUTUBHBIE ®YHKIIMHA Y CTAPEIOIIUX MBIIIEN C57BI/6:
ACCOONHUALIUNA C AKTUBHOCTBIO MOHOAMUMHEPI'HYECKHUX CUCTEM
MO3KEYKA U ®POHTAJIBHOMN KOPBI

Conossera O.A.L, I'pynens M. AL, Kynpun B.C.2, Muxaiinosa H.IT.}, Hapkepnu B.B .2,
Illepcrres B.B., Cropoxena 3.1.!

' @®I'FHY «HUHU Hopmanvhou gusuonoeuu um. I1.K. Anoxuna», Mockea, Poccus
2_ I'EHY «HHUHU ¢papmaronozuu umenu B.B. 3axycosa», Mockea, Poccus

AKTyanbHON U HEAOCTATOYHO M3Y4YEHHOW MpoOieMoil HeHpOOUOJIIOTUU CTAPEHMS OCTAETCS
BOIIPOC O BO3MOXKHOCTH KOMIIEHCALIMK BO3PACTHBIX HApYIIEHWH, B TOM YHUCIIE 3a CYET U3MEHEHUS
aKTUBHOCTH HEWPOMEIMATOPHBIX CUCTEM PA3IMYHBIX CTPYKTYp Mosra. Llenbio nccnenoBanus Obuia
CpaBHUTEJIbHAS OIIEHKA JBUTATEIbHOW aKTUBHOCTH, & TaKXK€ KPAaTKO- U JOJTOBPEMEHHON MaMSTH Y
MBIILIEH Ha CTAJWU 3PEIOCTH M HAa HaYaJIbHOM JTalle CTApEHUs B CONOCTABIEHUM C IOKA3aTeJsIMU
AKTUBHOCTH MOHOAMMHEPTHYECKUX HEWPOMEINATOPHBIX CHUCTEM B KOpe OONbIIMX MOJIyHIapuil U
MO3XKEUKE.

VY camioB Mblel B Bo3pacte 6 U 12 mecsIeB OIEHUBAIN aKTUBHOCTb B OTKPBITOM I10JIE
(OI1), kpaTko- U JOJATOBPEMEHHYIO MaMATh B MOJENHU pacrio3HaBaHMs HoBoro oobekra (PHO), a
TaKK€ HW3MEHEHMs TMOXOAKUM. B Mozkeuke u (pOHTaNbHOM KOpe OIpenesuii YpPOBEHb
HOpaJIpeHaJnHa, JopaMMHAa M CEPOTOHMHA, a TaKkKe HMX MeTaboiauToB. Bce Mmanumymsuuu c
KUBOTHBIMH OBUTM TPOBEACHBI C coOMoieHneM TpeOoBaHUM, W3I0XKeHHbIX B «lIpaBumax
npoBeieHusT paboT € HCHOJIb30BAHUEM HKCHEPUMEHTANIbHBIX >XUBOTHBIX», YTBEP)KICHHBIX Ha
3acenanuu atuueckoit komuccun HUM HopmanbsHoit pusnonorun uMm. I1.K. Anoxuna (mpotokomn Ne
1 ot 3.09.2005), n nupexktuse EC 2010/63/ EU ot 22 cents6ps 2010 r.

VY craperonyx >KMBOTHBIX OTMEYEHO HapyIUIeHHE YCTONYMBOCTH MOXOAKM M WHUIMAIMU
JBUKEHMSI, NIPU OLICHKE CIIOHTAHHOW ABUraTelbHONW akTUBHOCTH B OIl — cHMXeHHME CKOpOCTH
NepeBIKEHUsT U JUIMHBI npoiinenHoro mytu. [lpu tectupoBanun B monenu PHO obnapyxen
Ae(QUIUT JONTOBPEMEHHOW MaMATH Ha ()OHE COXPAHHBIX OPHEHTHUPOBOYHO-UCCIIEIOBATEIHCKON
aKTUBHOCTH M KpaTKOBPEMEHHOW mamsaTu. B kope Mo3ra moka3zano cHuxenue (ot 70% no 97%)
ypOBHA J0(aMHHA U €ro METa0OJUTOB C IMOBBIIIEHHEM YPOBHS MeTaboiM3Ma HCCIeI0BaHHbIX
HEHPOTPAHCMUTTEPOB, & B MO3XKEUKE — IOBBILICHUE COJAEPKAHUS BCEX HUCCIIENOBAHHBIX MOHOAMHHOB
U CHW)KEHHE YpOBHA MeTabonm3ma jaodamuHa. B rpynme craperomux (HO HE B3pPOCIBIX) MBIIIEH
coJiepkaHue Ao(paMHUHA B MO3KEYKE JIEMOHCTPHPOBAJIO OTPULATEIbHYIO KOPPEISLUI0 C €ro

70



COJZIepKaHUEM B KOPE U IMOJOKUTEIBHYIO — ¢ aKTUBHOCTBIO B OlI, conepxanue ke HOpaapeHaauHa
B KOpe OBLIO MOJIOKUTEIIBHO CBSI3aHO C 00CIEIOBAHNEM «3HAKOMBIX» OOBEKTOB MPU IKCIO3HUIIUU U
TECTUPOBAHUMU.

Takum  00pazoMm,  pe3yapTaTbl  KOPPENSIHOHHOTO  aHalIM3a  IOBEACHYECKUX U
HEUPOXUMHMYECKUX JAHHBIX IMO3BOJISIIOT  MPEIINOJIOKUTh, YTO B  YCIOBHUSAX  CHMXKCHHS
(YHKITMOHATTLHOW AKTHUBHOCTH KOPBI Y CTaperONIMX KHBOTHBIX JO0(aMHUHEPTHUYECKON cucreMe
MO3XeUKa MPUHAAJICKUT CYHIECTBEHHAass pOJb B KOMIIEHCAlMM MOTOPHBIX (YHKIHUH, a
HOPAaJPEHEPrUYECKON — B OJIEPKAHUHU ONTUMAJIbHOTO YPOBHSI UCCIIEA0BATEIbCKON aKTUBHOCTH B
M3MEHSIOIIENCS cpefe.

POJIb AT®-3ABUCHMBIX K-KAHAJIOB B 9®®EKTAX CEPOBOJOPOJIA HA
CIIOHTAHHBIE 1 BBI3BAHHBIE COKPAIIIEHUA TOINEW KNIIKH KPBICHI

Copoxkuna JI.M., laitnymnos U.®@., Cutaukos @.I'., Cutaukosa ['.D.
Kaszanckuii gheoepanvuwiii ynusepcumem, Kazano, Poccus

B mnacrosimiee Bpemsi ycTaHOBJIEHO, 4TO cepoBojopon (H2S) sBisercs razooOpa3HbIM
MIOCPEHUKOM, YYaCTBYIOLUIMM BO BHYTPH- U MEXKKIETOYHOW Ie€pelaye CHUTHAJIOB, KOTOPBIM
SHAOTCHHO CHHTE3UPYEeTCs] B TKAHAX JKUBOTHBIX M YEJIOBEKAa M OKa3bIBaeT pPa3zHOOOpa3HbIE
¢dusnonornueckue >pdexte. Depmentsl cuHTe3a H2S oOHapyxkenwsl Bo Bcex otaenax JKKT, B
SMUTENUATBHBIX KJIETKaX, MBIIIEYHOM CJI0€, JHTEpajbHOW HEPBHOW cHucTeMe, a Takke B
MHTEepcTULMANbHBIX KiIeTKax Kaxansa. [lo MHeHuIo HeKOTOphIX uccienosarenei, AT®-3aBucumelie
K*-kanansl (Kato-KaHasbl) MOTYT ObITh MUIIEHBIO H2S, akTUBAIMA KOTOPBIX MOKET ONOCPENOBATH
ero MHruoupyroue 3QpQPexTsl Ha aMIUIUTYAy COKpallleHUH TJIaJKOMBIIIEUHBIX KieToK. OnHako,
Apyrue uccienoBarenu He Habmonanu ydactusi Karo-kaHaiaoB B ero sg¢ekrax. Takum obpazom,
L[ebI0 HAIllero HCCIEAOBaHUs sBIseTcs u3yueHue posnn Karteo-kananoB B addexkrax HoS Ha
CIIOHTAHHBIE U BbI3BAHHBIE KapOaXOJIMHOM COKpAILIEHHs TOIIEH KHIIKU KPBICHI.

Bce skcnepumenTsl mpoBeneHbl B cooTBercTBHE ¢ JlupextuBoit CoBerta EBpomeiickux
coob6mrecTB (86/609/EEC) u oqo0peHs! IoKaabHbIM dTHUECKUM KoMuTeToOM KDV (mpotokon Ne 8 ot
05.05.2015; mpotoxon Ne33 ot 25.11.2021). B skcnepuMeHTax perucTpUpoBaIM CIIOHTaHHbIE U
BbI3BAaHHbIE KapOaXOJIMHOM COKpAIIEHUsI HAa M30JUPOBAHHBIX IMOJIOCKAX Mpernapara TOUIed KHUILIKH
KPBICHI JUIMHON 5 MM, KOTOpBI BO BpeMsi BCEro 3KCIepUMeHTa oMbIBajicsi pacTBopoM Kpebca npu
37°C B yclioBHM NOCTOSHHOM mojauu kapOoreHa. HoS B skcnepumeHTax MOIy4aiad ¢ IMOMOIIbIO
nonopa ruapocyiabduaa Hatpus (NaHS). Ucnons3oBamu 6okartop Karo-KaHAIOB TIIMOSHKIAMHUT
(50 mxM), aktuBaTopsl Kato-kanamoB nuazokcun (100 mxM), rnuknazun (IMkM) U aroHuct
XOJIMHOpETenTopoB KapOaxonuH (IMkM). AHaTu3upoBaIN aMIUTUTYTy, TOHHYECKOE HAMPSHKEHNE U
YacTOTy CIIOHTaHHBIX COKpAIEHHH, a Taioke momaas moa kpusoi (ITI1K) u aMmminTyy BeI3BaHHBIX
KapOaxoJIMHOM COKpallleHU Ipernapara Tomel KUIIKH.

Jo6asnenne NaHS B xonnentpamuu 200 MKkM cHIKana aMIuiuTyay cokpamieHuid 1o 43%
(n=19; p<0.05), Tornueckoe HampspkeHue — 10 76% (n=19; p<0.05) u wacrory — g0 80% (n=19;
p<0.05) mo cpaBHeHMIO C KOHTpoJjeM. AmIuMKaius KapOaxosnumHa (1 MKM) BbI3bIBaJIa pE3KOE
yBEJIMUEHUE TOHUYECKOTO HAIIPSHKEHUSI, KOTOPOE, JOCTUTHYB MaKCUMAaJIbHOTO 3HAYEHUS!, CHU)KAJIOCh
U Jepkanoch Ha ypoBHe miuato. NaHS yrueran cokpaienue, Bbi3BaHHOe kapOaxonuuom: [ITK u
aMIUIUTYyla cokpaieHus: coctaBuin 59% (n=37; p<0.05) u 64% (n=37; p<0.05) coOTBETCTBEHHO,
OTHOCHUTENIbHO 3 (EeKTOB KapOaxoarHa B KOHTPOJIE.

bnokatop Kate-kananos rimubenkiamua B KoHIeHTpanuu 50 MkM NpUBOAMI K CHHIKEHHUIO
aMIUIATYZbl CIIOHTAHHBIX coKpameHuil (n=24; p<0.05), yacroTa U TOHMYECKOE HANPSIKEHUE INIPU
3TOM He MeHsUTHCh (n=24; p>0.05). Ha ¢one aeiictBus rmudbenkmamuaa 3pdext NaHS na ammmuryny
(n=12; p<0.05) m Ha YacTOTy CIOHTAHHBIX COKpameHui coxpansics (n=12; p<0.05), a Ha
TOHWYECKOe HampspkeHue He Biausn (n=12; p>0.05 ). AxtuBarop Karto-KaHaJoB IUA30KCHI B
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koHneHtpanuu 100 MKM mpuBOIMA K CHUKEHHUIO aMITUTyabl (n=22; p<0.05) u gactoter (n=27;
p<0.05) cnoHTaHHBIX COKpAIEHHIA, TOHYC P 3TOM He MeHsuics (n=28; p>0.05). Ha ¢one neiictus
muazokcuaa dpdexr NaHS na ammmutyny (n=9; p<0.05) u ywactory (n=4; p<0.05) cokpamenuit
coxpaHsuics, a uHruoupyrouiee Biusaue NaHS Ha ToHnYeckoe HanpspKeHHe He TPOsBIBsIIoch (n=16;
p>0.05). Cxonubie 3¢deKkTsl OKa3blBal Apyro akTUBaTop Kareo-KaHATOB — TVIMKIA3ul B
koHIeHTpanuu 1 MkM. JloGaBieHue TIuKIa3uaa He IPUBOIIIIA K U3MEHEHUIO aMILTUTY/IbI, TOHYCa
M YacTOTHl CHOHTaHHBIX cokpamenuii (n=8; p>0.05). Ha ¢one rmmknazuna s¢pdexr NaHS nHa
ammutyny (n=8; p<0.05) u gactory (n=8; p<0.05) coxpaHscs, a Ha TOHUYECKOE HANPSHKEHHUE HE
Biusu1 (n=8; p>0.05).

[Tpu >TOM rIMOEHKIAMUA U TUA30KCH]] HE OKA3bIBATHM BIUSHUS HA TTApaMETPhl BBI3BAHHOTO
KkapOaxoqnHoM cokparieHus (n=12; p>0,05). B ycrnoBusax nelicTBus MNIMOCHKIAMHIA U TUA30KCHIA
unruoupyromwmii 3gpdekr NaHS na ammumtyny u [MIIK coxpansuics (n=12; p<0,05).

Taxum 06pazom, a3ddexTsr HoS Ha TOHHYECKOE HANPSDKEHHE TTpernapara TOmeld KUIIKH MOTYT
onocpenoBathcsi akTuBanuen ATd-3aBucumbix K-kaHanoB, OJHAKO, BIUSHHUE HA aMIUIUTYIY,
4acTOTY CIIOHTaHHBIX COKPAICHUI 1 BBI3BAHHBIX KapOAXOJIMHOM COKpAIICHUH CBSI3aHbI C APYTUMU
MEXaHU3MaMH.

Pabora BbmonHeHa B pamkax [IporpamMmbl CTpaTeruuyeckoro akajaeMHU4ecKoro JUAepCTBa
Kazanckoro (ITpuBoimkckoro) denepaibaoro yausepcutera (IIPUOPUTET-2030).

WU3MEHEHMUS TPOJIM®EPATUBHON AKTUBHOCTHU B TEPMUHATUBHBIX 30HAX
MO3rI'A TP CTAPEHUU

Cremannue M.10., Aaunon B.A., Onydbpues M.B., Jlazapea H.A., I'ynsera H.B.

DedepanvHoe 20cyoapcmeenHoe DI00HcemHoe yupexcoenue Hayku Mncmumym evlcuteli HepeHol
oesmenvrocmu u Hetipoghusuonocuu PAH, Mockea, Poccus

[TpuHATO cUMTaTh, YTO CTAPEHUE CBA3AHO C CYLIECTBEHHBIM CHUXEHHEM KOTHUTHBHBIX
¢GyHKIMH, OOYCIOBIEHHBIX YMEHBIIEHHEM O0beMa MPAKTUYECKH BCEX MO3IOBBIX CTPYKTYP.
'unmokamn OTHOCHTCA K OTJENaM Mo3ra, (yHKIMU KOTOPOTO HEMOCPEJICTBEHHO CBS3aHbl C
¢dopmupoBaHnueM mnamsATd. OTINYUTENTLHOM OCOOEHHOCTHIO THIIOKAamma sBISETCS TO, YTO Ha
MPOTSDKEHUM BCE )KM3HU B HEM COXPAHSETCS MOMYJISLNS CTBOJIOBBIX KJIETOK, CIIOCOOHBIX AETUThCS
n 00pa3oBbIBaTh HOBBIE HEUpPOHBI. CUMTAETCS, YTO HEHPOreHe3 CBA3aH HEMOCPEICTBEHHO C
nporeccaMu oOyueHHs U nmamsaTH. B 3Toif paboTte ObLI0 HCClIe0BaHO, CBSI3aHO JIM 00yuYeHHe KPbIC
MOMCKY CKPBITON MIaT@opMbl B BOJHOM JIAOMPUHTE C IpOLEcCaMH HeMporeHeza B TUIIIOKaMIIE B
pa3HbIe BO3pacTHBIE NEPUOABI. MBI TaKXKe U3yYHIIA HEKOTOPBIE MOJIEKYIISIPHBIE ITPOLIECCHI, KOTOPBIE
MOTYT OBITH BOBJICUEHBI B PETYJIALIMIO HEHpOreHe3a B TUIIoKamIe. DKCIEPUMEHThI Ha KHBOTHBIX
BBINOJIHEHBI B COOTBETCTBUH C TPEOOBAaHUAMM 3aKOHOAaTeNIbcTBA PO B 061acTh 3auThl 00BHEKTOB
HCCIEA0BAHMS, U MPOTOKOJIBI IKCIIEPUMEHTOB YTBEpkKAeHbl Jtnueckor komuccuedn UBH]l n HO
PAH.

bruto ycranoBieHo, yTo camiibl Kpbic Buctap Bo3pactom 3 u 24 mec. ciocoOHbI 00y4daThes
pELICHHUIO YIPOLIEHHON 337a4l B BOAHOM JIJAOMPUHTE, XOTS KPBICHI CTapileil BO3pacTHOW TPYIIIBI
JIeNiajy 3TO MeAJIEHHEe 110 CPABHEHHIO C MOJIOJBIMU. B KOHTPOJIBHBIX TECTaX U MOJIOJIbIE, U CTapble
KPBICBI JEMOHCTPUPOBAIM CXOJHBIE MOKA3aTENN, XapaKTEPU3YIOLINE COCTOSHUE JOJITOBPEMEHHON
MaMsTH.

VY cTappix KpbIC HaOIIOAATIOCh MOYTH JECATHKPATHOE CHIDKEHHE YPOBHS MHposudepanuu
KJIIETOK B CyOrpanyiaspHoOd 30He 3yOuaToit w3BwianHBI (p<0.001) mo CpaBHEHWIO C MOJIOABIMH
KHUBOTHBIMU. [Ipu 3TOM uncino KieToK, AuddepeHuupyromuxcs N0 HeHPOHAILHOMY MyTH, OBLIO B
BoceMHaath pa3 (p<0.001), a yucI0 KIETOK, BCTPOUBIIMXCS B TPAHYJSIPHBIN CJIOH, — TIOUTH B CEMb
pa3 (p<0.001) Humxe B rpymnne 24-mec. )KUBOTHBIX IO CPAaBHEHHMIO ¢ Tpynmoi 3-mec. Takum oOpazom,
CTapeHHe ObUIO CBA3aHO C PE3KUM 3aMeJUIEHHEM MPOLIECCOB HeMporeHesa B runnokamie kpsic. [Ipu
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3TOM CTaphle )KMBOTHBIE CYHIECTBEHHO HE OTIMYAIUCH OT MOJIOBIX MO CIOCOOHOCTH K 00OYYEHHUIO.
Cxo/HbIe 3aKOHOMEPHOCTH OBUIH XapaKTepHBI U I CyOBEHTPUKYIISPHON FepMUHATUBHON 30HBI.

Heiiporenes B Mo3re B3pOCHBIX JKMBOTHBIX HAXOJUTCS TMOJ KOHTPOJEM MHOIHMX
PETYIATOPHBIX MOJIEKYJ, CPEAN KOTOPBIX HEHpOTpO(UHBI, HEHpOMeTnaTOPbl, TPAHCKPUIIIIMOHHbIE
(dakTopbl. MBI MOKa3aliu, 4TO y CTapbIX )KUBOTHBIX COJEpKaHUE HelpoTpodudeckoro pakTopa Mo3ra
(BDNF) npakTruecku HE MEHSJIOCH B TUIIIIOKAaMIIe U HEOKOpTEKce. B To e Bpems cozepxaHue ero
MeMOpanHoro peuentopa TrkB cumxanocs. Takum 06pa3oM, 3T0 MOTJIO CIIOCOOCTBOBATH CHMYKEHUIO
MHTEHCUBHOCTU HelporeHes3a. JlpyruMm perynstopoM HeWporeHesa sBisierca okcupa asora (II),
KOTOpBIM MOXET TOPMO3UTH Hpolecchl Mpoiaudepaunun U AudPppepeHIUpPOBKH HeHpalbHBIX
MPEIIECTBEHHUKOB. bBbUT0  OOHApYKEeHO yBEIMYEHHWE YHCIa KIETOK, JKCIPECCHPYIOIUX
HelipoHaIbHYIO0 H30opMy NO-cuHTa3bl B CyOrpaHyspHON 30HE 3y04aTOW HW3BWIMHBI. DTO, IO-
BUJIMMOMY, TaK)K€ BHOCHIIO OIPE/IEICHHBIN BKJIAJ B BO3PACTHOE CHIDKEHHUE HENPOTeHesa.

B 3axiroueHre MOKHO OTMETHTh, YTO CBSI3aHHOE C BO3PACTOM M3MEHEHHE MOJIEKYJISPHOTO
COCTaBa MUKPOOKPYEHHS B THUIIIIOKAaMIIE CIIOCOOCTBYET CHMYKEHUIO HEWpOreHe3a B 3TOM OTAEeNe
MO3ra, XOTS 3TO HAMNpsSMYyK HE BJeYeT 3a CO0OM CYIIECTBEHHOTO YXYAIIECHUS KOTHUTHUBHBIX
GyHKIHH.

Pabora BbInonHeHa npu punancoBoit mopaepxkke PHO (mpoext Ne 22-015-00132).

OCOBEHHOCTHU PACIIPEJEJIEHUSA IBA-1"-KJIETOK SITU®U3A YUEJIOBEKA.

Cyduesa JI.A., ®enopona E.A., Sxosnes B.C., I'puropses W.I1., Kopxesckuit J1.0.
OI'FHY «Uncmumym sxcnepumenmanviou meouyunly, Cankm-Ilemepoype, Poccus

Onu¢u3 npeacrapiaser co0OW HENmapHYI SHAOKPUHHYIO JKelledy, KOTopas sBIISETCS
OCHOBHBIM HCTOYHHMKOM TOpPMOHAa MeEJaTOHMHA B OpraHu3M€ W UIpaeT BaXHYIO poOJIb BO
B3aUMOpPETY/SIMA SHJIOKPUHHBIX >kene3. OCHOBHBIMH KJIETKaMH 3MU(U3a, CEKPETUPYIOIIUMHU
TOPMOHBI, SIBIISIOTCSI NUHEAJIONUTH. B mapeHxuMme Takke JOKaJINW3YIOTCS INUaIbHbIE KIIETKU
(acTpOLMTHI U MUKPOINIHS) U Ty4YHbIE KJIETKH. MUKPOIINSA — KJIETKH UMMYHHOIH CHCTEMBbI MO3ra —
UTpaOT KIIOYEBYIO poJib B 3amlMTHRIX MexaHm3max [HHC, perynupoBanuu ¢u3NOIOTHYECKUX U
MIaTOJIOTMYECKHUX MPOLIECCOB B TOJIOBHOM MO3re. TeM He MEHee, UCCIIEOBAHNS KIETOK MUKPOIIIMU
snu(u3a y rpbI3yHOB ¥ IPUMATOB CTAJIA MPEAMETOM U3YUYEHUSI OTHOCUTEIBHO HEJTABHO, @ MUKPOTJIUS
NUHealbHON JKele3bl YeloBeKa paHee He M3ydajach. B Hacrosuiee Bpems OOLIETIPU3HAHHO, YTO
MUKPOTJINS MPEICTABISET COOON reTeporeHHy0 nonyisnuto pesuaeHTHbIx kietok [THC. B cBs3u ¢
3TUM, IENbI0 JaHHOTO MCCIEJOBaHUS CTajo NpoBeldeHHe HMMyHorucroxumuueckoro (MI'X)
MCCIIEIOBAHNSI MUKPOIJIMHU AU (U3a YETOBEKa.

Marepuanaom JUIsl UCCIIEAOBAHUS CIYXKUIM 00pasibl 3Mu¢u3a TOJOBHOTO MO3ra ueloBeKa
MY)KYUH H KEHIIMH Bo3pacToM oT 16 mo 61 roga (n=7) u3 apxuBa oTaena OOmMIed W YacCTHOM
Mopdonorun HWHCTHTyTa OSKcnepuMeHTanbHOW Menuiuubl. [lna WI'X-uccnenoBanus Obuin
WCIOJIb30BaHbl KPOJIMYBM TOJIMKIOHAJIbHBIE aHTUTENa K Mapkepy MHKporinu/makpodaros Iba-1
(Biocare medical, CIIIA). Buzyanuzanuio mpoayKTa peaklid OCYIIECTBISIIM C MOMOIIbI 3,3-
nuamuHoOeH3uauHa (Habop DAB+, Dako, Jlanus).

Amnanus pesynsratoB nocranoBku UI'X-peakuuu k Iba-1, npogeMoHCcTprpoBa, yTo JaHHBIN
OeNoK JIOKamu3yeTcs B Tellax U OTPOCTKaxX KIETOK, 4YTO IIO3BOJISIET OXapaKTepH30BaTh MX
pacnpeznenenre. beulo mokasaHo, urto Iba-17-kieTku  pachpeseneHbl  HEPaBHOMEPHO, |
MIPEUMYIIECTBEHHO JIOKAJIU3YIOTCSI B COEIMHUTENBbHOTKAHHBIX Tpabekynax. Kak mpaBuio, oHu
pacrionararoTcsi B 00J1aCTU KPOBEHOCHBIX COCYIOB. B 3TOM ciyyae OHUM MMEIOT BEPETEHOBUIHYIO
¢bopMy U N1Ba TOJSAPHBIX JIMHHBIX HEBETBSIIUXCA OTPOCTKA, pacIlIacTaHHBIX BAOJIb cocyraa. B
napenxumMe snudusza Iba-1"-KJIeTKH BCTPEYaroTCs PeaKo. 3[4eCh OHM Yalle BCEro IPEACTaBIIEHbI
KJIETKAMH OBAJIBHON (POPMBI C pa3HOHAIPABIEHHBIMU OTPOCTKaMu. Berpeuarorcs okpyrisie Iba-17-
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KJIETKH 00 0€3 OTPOCTKOB, TMOO C KOPOTKUMHU U TOJICTHIMU OTpocTKamu. [Ipu uccnenosanuu Iba-
1"-ks1eToK B snMu3e YenoBexa OpU10 0OHAPYKEHO, YTO JIUILID HEGOIBIIOE YUCIO OTAETBHBIX KIETOK
pacronararoTcst psaoM ¢ Kajdbliu(pUKaTaMu U MOTYT IPHUMBIKATh K HEMY.

Tkanb anuQu3a He SABISETCS TUMUIHON HEPBHOU TKaHbO. [lapenxmuma snugusa oOpa3zoBaHa
MUHEATONUTAMH, IMEIOIIMMHU HEHPAITbHOE MIPOUCXOKICHHE, B TO BPEMsI KaK COCTUHUTEIIbHOTKAHHAS
Karcyina, okpyxaromas snudu3, GopMupyeT TpaOeKyabl BHyTpH oprana. Taxum ooOpasom, Iba-17-
KJIETKH, PACIIONIaraloIiecs B IApEHXUME S (pH3a, MOXKHO OTHECTHU K KJIETKaM MUKporuH, a Iba-1"-
KJICTKA COCIMHHUTEIILHOTKAHHBIX TpPaOeKyll, HE OTHOCSIIMXCS K HEPBHOW TKaHHU, CKOpee
MPECTABIISIIOT TOMYJISIIAI0 TKAaHEBBIX Makpodaros. [lanpHeime ucciieoBaHus ¢ MPUMEHEHHEM
OoJyiee MIMPOKOHM MaHEeId MUKPODIHAIBHBIX U MaKpo(araibHbIX MapKEPOB IMO3BOJIAT YCTAHOBHUTH
MPUHAIISKHOCTD [ba-1+-KIIeTOK pa3HOM JOKaIH3aluy K TOMY HJIH HHOMY THITY ()arOIUTHPUIOLIIX
KJIETOK (MUKPOTIIMU WA Makpodaros).

HccnenoBanue BBINIOJIHEHO TpU (UHAHCOBOH moznep:kke Poccuiickoro HaydHOro (oHma
(mpoekt No 22-25-20051, https://rscf.ru/project/22-25-20051/) u Cankr-IlerepOyprckoro HayqHOTO
donna (cornamenue ot 14.04.2022 . No 47/2022).

AKTYAJIBHBIE IPEJCTABJIEHAS O MEXAHU3MAX JTEVCTBHA 2-AT HA
CIIOHTAHHYIO CEKPEIIUIO MEJIUATOPA B MOTOPHBIX CUHAIICAX MbIIIH

TapacoBa E.O., YUepnsimeB K.A., borauera I1.0., banezuna O.I1.
Mockosckuii ecocyoapcmeennwiil ynusepcumem umenu M.B. Jlomonocosa, Mocksa, Poccust

2-apaxuoHown-riuueposn  (2-Al')  —  curHagpHOE€  COEIMHEHHME, OTHOCsIIeecs K
SHJO0KaHHAOMHOMAaM. B 1ieHTpanbHON HepBHOU cucteme 2-Al BBIMIOJHSIET POJib PETPOTPaTHOTO
pEryJIATOpa CHHANTHYECKONH aKTUBHOCTH, KOTOPBIN, BBIIEISISCH U3 MOCTCUHANITHYECKOTO HEUPOHA,
KaK MpaBUII0, TOPMO3UT CEKPELIMIO MEINAaTOpa U3 MPECUHANTUYECKUX OKOHYAaHUHN 3a CUET IeHCTBUS
Ha pacroyiokeHHble TaM perentopsl CBl-tuna.

B HepBHO-MBIIIEUHBIX CHHAMCaX MiekonuTawmux 2-Al’, Ha060poT, CIOCOOEH YCUIMBATH
CIOHTAHHYIO CeKpeluio aueTwixoinHa (AX), 4YTo BbIpaXaeTcs B YBEIUYEHUH AaMILIUTY]IbI
MUHHMATIOPHBIX TMOTeHIMaNoB KoHIeBoW riactuHku (MIIKII). Ilenbro manHO# paboThl OBLIO
YCTaHOBUTb MEXAHU3MBI TAaKOTO MOTeHUupyrouiero nenuctsus 2-Al° Ha cekpenuio AX B MOTOPHBIX
CHHAICax MBIIIH.

HccnenoBanue NpoBOJMIN HAa H30JIMPOBAHHBIX HEPBHO-MBIIIEYHBIX IIpenapaTax auadparmbl
MBIILIN C UCTIOJIb30BaHUEM CTaHAAPTHOTO MUKPO3JIEKTPOJHOTO METOJA OTBEACHUS OMOIIOTEHIINAJIOB.
PeructpupoBanu CrnoHTaHHbIE MUHHATIOPHBIE MOTEHIMANbl KoHIEeBoM mmactuHku (MIIKII), B
Ka)KJJO CepUU SKCIIEPUMEHTOB HCIIOIb30BAIIOCH KAK MUHUMYM 3 3KCHEPUMEHTAIbHBIX KUBOTHBIX.
OoparieHue ¢ )KUBOTHBIMU cooTBeTcTBOBaJIO upekTuBe 86/609/EEC. ITpoTokon skcriepuMeHTa ObLI
0JI00peH KOMHCCHEN TI0 OM0ATHKE Orosiorrmueckoro gakynpTeTa MI'Y.

B motopHabIx cuHancax Mbimu 2-Al° npuBogut k yBenundeHuto amruintyasl MIIKII va 50%
3a cueT yBenuueHus pasmepa kBaHTa AX. Kak okaszanoch, /g peanu3anuu JaHHOTO 3¢dekrta
HeoOxoauMa akTHBHOCTH PKA, mockonbky Ha ¢one mnruduposanusi PKA npu momomm H-89 (1
MKM) He Habmoanock ysenudenus aMmintyasl MIIKII nox nefictBuem 2-Al'. Kak 66110 oka3zaHo
paHee, CXOXHM JCWCTBUEM B HEPBHO-MBILIICUHBIX CHHAICAX MBIIHM 00Ja1aeT KaJlbIIUTOHUH T'eH-
ponctBennslii nentun (KI'PII), mpucyrcTByromuii B HEpBHBIX TEPMUHAJISAX B COCTaBE 3JIEKTPOHHO-
IUIOTHBIX BE3UKYIL. IIpn ero sk30reHHON anmuiMKaluy yBEIUYMBAaeTcs pa3mep KBaHTa AX, mpuuem
nanHbli 3pdekt spnsercs PKA-3aBucumbiM. [losToMy MBI Ipeanonoxuiu, uyto 3¢ dextsl 2-Al" u
KI'PII MoryT ObITH B3aIMOCBSI3aHBI.

HetictBurensHo, OmokupoBanue KIPII-penentopoB mpu momomm KI'PII8-37 (1 mxM)
IIOJIHOCTBIO NpenoTBpamano yseauuenue ammintyasl MIIKII 3a cuér 2-Al (1 mxM). UnTepecHo,
yT0 Tipu 3ToM Os1okatop CBl-penienrropoB AM 251 (1 MkM), He TO3BOJISIONTNH pa3BUTHCA P heKTam
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2-Al" B MOTOpHBIX CHHAICaX MBIIIK, OKAa3aJcs HE CIIOCOOEH MOBIHUATH Ha MPHUPOCT aMILIUTYAbI
MIIKII na ¢one sk3orennoit anmmukanuu KI'PIT (1 MmxM). Mcxoast U3 3T0r0, B CUTHAJIBHOM MYTH,
MPUBOJALIEM K TOTEHUUAMH cekpenuu AX, cHayajna JOJKHA MPOUCXOAuTh aktuBauus CB-
peuenTtopoB co cropoHsl 2-Al', 3a cuér uvero umHunuupyercs sk3ouuto3s KIPIL. A yxe ero
peLenToOpHOE IEUCTBUE MPUBOIMUT K YBEIUUYEHUIO pa3zMepa kBaHTOB AX ¢ yuactuem PKA.

Takum o00pazomM, B MOTOpPHBIX cHHamncax wMblmM 2-Al’ Oka3piBaeT HE mpsAMoe, a
onocpenoBanHoe KI'PII, morenuupyromee neiictBue Ha pasmep kBaHTa AX. Ilpu neiictBum
9K30TeHHO anmumupyeMoro 2-Al” npoucxoaut Beiopoc suorenHo KI'PII B cunanTrueckyo menb
U aKTUBALMS €ro MPECHHANTUYECKUX PEeLenTopoB, KoTopas udepe3 PKA-3aBucrMBbIE MEXaHU3MBbI
IIPUBOJUT K YCUJIEHUIO CIIOHTAHHOMU CceKpelMd AX B HEPBHO-MBIILIEYHBIX CHHAIICAX MBIIIIH.

Pabora noxnepxana rpantom PH® 23-25-00065.

OCOBEHHOCTH OPIAHU3ALIMHA DJIEKTPUYECKOM AKTUBHOCTH MO3T'A Y
MOJIOJBIX JIIOJIEV C MTHTEPHET-A JUIMKIOUEN

Toncrory3zos C.H., Mamkuna C.A., Haiiga 10.B.

Tromenckuii 2cocyoapcmeennulil ynusepcumem, Kageopa anamomuu u ¢huzuonozuu ueiosexa u
acusomuwix, Tromenn, Poccus

[Toustue untepuer-3aBucumoctH (Internet addiction disorder — IAD), kak u camMO sIBJI€HHE
JTAHHOT'O BUJAa HEXMMHMUYECKOHN aJAMKIMN BO3HUKIIO OTHOCUTENBbHO HelaBHO. B Hauane XXI Beka o
HEM BC€ 4Yalle CcTald MyOJIMKOBaTh pe3ysbTaThl IICUXOJOIMYECKMX U COLMOJOIMYECKUX
UCCIIEIOBaHUM J1eBUaHTHOrO mnoBeaeHus. OCOOEHHO MacmITabHO €ro craiu (QUKCUPOBATH C
pacrpocTpaHEeHHEeM MOOMIIBHBIX T'a/DKETOB, MOAKIIOUEHHBIX K ceTd VHTepHeT. ClieyeT OTMETHTb,
YTO HEHPO(U3HOJOTHUECKUX HCCIIEIOBAaHUI SIBJICHHS MHTEPHET-3aBUCHMOCTH BeCbMa HEMHOIO, U
9TO OIpEEIIAeT aAKTYaIbHOCTh HACTOSIIEH paboThI.

[lenbto paboTHI SBISUIOCH BBISIBICHHWE CHEHU(PUYECKHX MAaTTEPHOB OHMOAIIEKTPUUYECKON
AKTUBHOCTH T'OJIOBHOTO MO3Ta Y MOJIOJBIX JIFOJIEH C MHTEPHET-aJAUKIIUEN.

B uccnenosanuu npunsiim yyactue 75 ctyneHToB (33 roHomm u 42 neBymiku) 1 — 3 Kypcos
oyHOM  (opmbl 00ydeHus TIOMEHCKOTO TOCYAApCTBEHHOTO  YHUBEPCUTETa, IOCTOSHHO
MIPOXKUBAIOLIMX Ha TeppUTOpuH TromeHCKo#l oOnacTu. MenuaHHBIA BO3pacT CTYIEHTOB COCTABHII
21,35+1,76 ner. KputepusiMu BKIIOUEHHUS CITYKHIIN: T0OpPOBOJIbHOE HH(OpMAIIMOHHOE coriacue, 1—
2 rpynna JucHaHCepHOTo HAOMIOAEHMS; KPUTEPUSIMU UCKIIIOUEHUS SIBJSUIMCH HAJIMYMe B aHAMHE3e
HEBPOJIOTHYECKUX HapylleHUil u obocTpeHue 3a00sieBaHUM JI0OOBIX HO30JOTHM B MOCIEIHUE JIBE
Henenu Ttiepen uccnaenaoBaHueM. HHTepHeT-agmuknmio omnpeaensiin metonom Yena (CIAS) B
anantauuu B.JI. Mansiruna. Bes BeiOOpka Oblia mojiesieHa Ha TpH TPYIIbL: HHTEPHET-He3aBUCUMBIE,
TpyIIa pUcKa W JHIa ¢ MHTEPHET-aIauKIueil. DinekrpodHiedanorpammy (23I7) dbukcupoBamu ¢
MOMOIIIBIO amMapaTHO-IporpaMMHoro komiuiekca «Heipon-Cnexrp-4/BIIM», Poccus.

B cocrosiaum mokos (hoHOBas 3anKCh) BU3yalIbHO onpenersum Tun D31 (1o kmaccudukanuu
E.A. XKupmyHckoif). B rpynmnax KOHTpOJs U MHTEPHET-3aBUCHUMBIX BBIOOPKU OBUTH Mpe/ICTaBICHBI
MPEUMYIIECTBEHHO | TUIIOM OpraHu30BaHHON (HOpMayibHON) DDI ¢ BBIPAKEHHBIM OL-PUTMOM,
MMEIOIIUM YeTKHUI JTOOHO-3aThUIOYHBIN rpaaueHT — 76% u 83% HCHBITYeMBIX COOTBETCTBEHHO. B
naHHbIX rpynmax Obut  mpencraBieH u I tunm O3I, wuMeromuil HU3KOAMIUIUTYIHYIO
OMOdNIEKTPUYECKYIO0 aKTUBHOCTh C OTCYTCTBHEM WJIM PE3KUM YMEHBLICHHEM KOJHYECTBA O-BOJIH —
24% u 17% cootBercTBeHHO. [pyrue tunsl 31 B rpynmax KOHTPOJIS U MHTEPHET-3aBUCHMBIX
3aukcupoBaHbl HE ObUTH. B rpymnme ¢ puckoM MHTEpHET-3aBUCHMOTO MOBEACHHS 3a(hUKCHPOBAHBI
Tpu THna OO co cnenyrommMm pacnpenenenueM: | tun — 70%, III tunm — 12%, II tun —
THIIEPCUHXPOHHBIA (MOHOPUTMUYHBIHN) C MPeodaaHueM 1Mo BCeM O0JIACTSM MO3ra -aKTMBHOCTH
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HU3KOW YacTOTHl WM PUTMH3UPOBaHHOW (0e3 30HaNBHOrO TpagueHTa) O-aktmBHOCTH — 18 %.
Je3oprannzoBanubix 1V u V tunoB 331" HU B 07HO# U3 BEIOOPOK HE BCTPEUAIIOCH.

[Tpu aHanM3e MOIIHOCTU O-PUTMA B IPYNIaxX C PUCKOM HHTEPHET-aJJUKLIUU U UHTEPHET-
3aBUCHMBIX OBLIO OTMEUeHO nocToBepHO (P<0,05) Oonee BBHICOKOE 3HAUEHUE MO CPABHEHUIO C
KOHTPOJIEM B IpPaBbIX TEMEHHBIX P4, 3aTbulouHbIX (2, HEeHTpanbHbIX Cs4 W 3aJHEBUCOYHBIX T8
oraenax. IlogoOHBIE TPOSBICHUSA KOPKOBOM O-pUTMHKH B IPAaBOM TOJYIIAPHUH MOTYT
CBUJCTEIHCTBOBATh O JIE30PTaHMU3YIONIUX BO3ACHCTBUSX CO CTOPOHBI  ME33HIE(aTbHBIX
aKTHUBUPYIOIIUX CTPYKTYp MO3ra M PETHKYISIpHOW (opMmanuu, a Takke 00 OmpenerIeHHOM
HapylIeHUH OajlaHca MEXIy aKTHBUPYIOIIMMH U CHHXPOHU3UPYIOUIUMH BIUSHUSIMH JUMOUKO-
PETUKYIIPHOTO KOMITJICKCA Y UCIIBITYEMBIX C PUCKOM MHTEPHET-aITUKIIUN U MHTEPHET-3aBUCHMBIX.

MenneHHOBOTHOBAsI aKTUBHOCTH O- U 0-11ara3oHOB B TPYIIe UHTEPHET-3aBUCUMBIX HMesa
Qg Qy3HbI XapakTep 06€3 YeTKO BBIPaKEHHOT'O 30HAJBHOTO TPaJMeHTa, YTO MOTJIO YKa3bIBaTh Ha
CHIDKEHHE YpOBHsSI OOJPCTBOBAHMSI W JAMCOATaHC TOPMOKEHHUSI M BO30YXKIEHUS B LIEHTPaIbHOU
HEPBHOH cucTeMe aaIuKTOB. BHICTPOBONHOBAS [-aKTUBHOCTH HE MMeEJa XapaKTEPHBIX TPYMIIOBBIX
0COOEHHOCTEH.

B memom crnekTtpanpHbii  aHanmu3  (oHOBOM OOl ykasplBall Ha  ONpPENETICHHYIO
JI€30pTaHU3aIUIO0 JIEKTPUIECKONH aKTUBHOCTH MO3Ta Y JIUI C HHTEPHET-aITUKIICH.

NCCJIEJOBAHUE UMMYHOSKCHPECCHA CHUHAIITO®PU3UHA U PSDIS B
MOTOHEUPOHAX INOACHHUYHOI'O OTJAEJIA CIIMHHOI'O MO3I'A KPBIC HA
PAHHHMX DTAIIAX OITOPHOM PA3T'PY3KHU U PEAJIATITAIIAU

Tsmxura O.B.12, Mycrakumos C.P.2, SInraesa C.A.2, Hypymmun JI.d.12

! Kazanckuii uncmumym 6uoxumuu u 6uogusuxu — obocobiennoe cmpykmypHoe noopazoeneHue
Dedepanvrozo 20cy0apcmeennoco 01004cemHno20 yupexcoeHus Hayku « Pedepanvhbiil
uccneoosamenvckull yenmp «Kazanckuui nayunwiii yeump Poccutickou akademuu nayky, Kazano,
Poccusa
2 _ Kaszanckuii 2ocyoapcmeensiii meouyunckutl ynusepcumem, Kasanw, Poccus

BaxxubiM 17151 noHMMaHus (GOPMHUPOBAHUS TUIIOTPABUTAIIMIOHHOTO JABUTATEIbHOIO CUHAPOMA
(I'’IC) m BOCCTaHOBIIEHUS SIBIIS€TCSI M3y4E€HUE M3MEHEHHH BO BCEX 3BEHBSIX JIOKOMOTOPHOTO
anmapara, OJHaKO HAaWMEHEe OXapaKTEPHU30BAHHBIMH OCTAIOTCS PEAaKIMHM CIIMHHOTO MO3Ta, TJe
HaXOJATCSI MOTOHEUPOHBI, THHEPBUPYIOLINE U KOHTPOJIUPYIOIINE CBONCTBA CKEJIETHBIX MBIIILI.

C nomouipl0 UMMYHO(IYOPECHEHTHOIO METOJla OLEHUBAJIM YPOBEHb JKCIpeccHu Oerka
cuHanTodu3nHa (6eoK MpecHHANTUYeCKOH MeMOpaHbl, YUYaCTBYIOUIMM B 9K30- U HJOLUTO3€) U
PSD95 (6enok moCcTCHHANTHYECKOH TUIOTHOCTH) B MOTOHEHPOHAX MOSICHUYHOTO OT/Ie]a CIUHHOTO
MO3ra KOHTPOJIBHBIX M MOJOIBITHBIX KPBIC IOCIE AaHTUOPTOCTATUYECKOTO BBIBELIMBAHUS 3aJHUX
koHeuyHocTell (AOB) Ha 12, 24 yaca u 3, 7 cyTOK, a Takke B YCIOBUSIX peafgantauuu 12, 24 yacau 3,
7 CYTOK 1ociie 7-CyTOYHOTO BbIBeLIMBaHMs. Bce mpouenypsl ¢ UBOTHBIMU 0100peHbl Komuccueit
no buostnke @enepanbHOrOo HMCCIEAOBATENBCKOTO IeHTpa Ka3zaHCKkoro Hay4yHOro IEHTpa
Poccuiickoii akanemun Hayk (mpotokon Ne 12-3 ot 28.02.2023 r.).

Jl1st oxpalmBaHusl KPUOCTATHBIX MOMIEPEUYHBIX CPE30B MOSICHUYHOTO OT/IeIa CIMHHOTO MO3Ta
(20 MKM) UCTIONB30BAIM MIEPBUYHBIE aHTUTeNA K cuHanTodu3uny u PSD95 u BropuuHblie aHTHTENA.
N300paxenus: monyyanu Ha KoH(pokambHOM MuKpockore Leica TCS SP5 MP, ananusupoBaiu
MHTEHCUBHOCTH (UIyOPECLEHIIMY B MOTOHEHPOHAX MEepPEeTHUX POTOB MOSICHUYHOTO OTAea CIUHHOTO
mo3ra B mporpamMe Imagel. Cratuctuueckuii ananu3 nposoawitn B mporpamme Origin 8.0 (U-
Kputepuii MaHHa-YUTHU U HEmapaMeTpUUECKUN AUCTIEpCUOHHBIN aHanu3 Kpackena-Yomnmca npu
p< 0,05).

AHaJIM3 MTHTEHCUBHOCTH ()IIyOpECLEHIIMH TOCIe OKpPAIIMBAHUS MOTOHEHPOHOB aHTUTEIAMHU
K cuHanTo(u3uHy rnokasan e€ cHrkenue Ha 12% k 3 cyrkam AOB u yBenunuenue Ha 31% x 7 cytkam
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AOB 10 cpaBHEHHUIO C 3HAUCHUSIMH, 3aPETUCTPUPOBAHHBIMH Y KOHTPOIBHBIX KphIC (P<0.05). B x01e
peajanTtanuy YCTaHOBIICHO yBelWYeHHe (DIroopeciieHIuu ¢ 24 9acoB 10 3 CYTOK BOCCTAHOBIJICHUS
Ha 18% u cHmkenue Ha 15% k 7 cyTkam, 1o cpaBHeHHIO ¢ KoHTposieM (P<0.05).

[Tocne  okpammBaHMs  MOTOHEHpoHOB  aHTuTenamMu K PSD95  uHTEHCHMBHOCTH
(bIr00pECIEHTHOTO CBEYEeHUsI ObliIa TIOHKXKEHa Yy KpbIc mocie 12 yacoB u 7 cytrok AOB Ha 22% u
yBesnnueHa Ha 20% Ha 1 u 3 cytku AOB 1o cpaBHEHUIO ¢ KOHTpOJIbHBIMU 3HaueHUsIMH (P<0.05). Y
KUBOTHBIX, HAXOJUBIINXCS B YCIOBHSIX peajialTalluu ObLJIO BBISBICHO YBeIMUeHue yepe3 12 yacoB
BOoCccTaHOBJICHHS Ha 22% u cHIKeHHe K 7 cytkam 40% B cpaBHeHuu ¢ konTposiem (P<0.05).

Takum o00pa3oM, HW3MEHEHHE MHTEHCUBHOCTH (IYyOpecUeHIIMM B MOTOHEHpOHax
MOSICHUYHOTO YTOJIICHUS CIUHHOTO MO3Ta IMOCJIe OKPAITMBAHUS aHTUTEIAMH K CHHANTO(PU3UHY U
PSD95 cBuaerenscTByeT 00 HM3MEHEHHWU KOJIMYECTBA STUX OEJIKOB, YTO MOXKET OTpPA3UThCAd Ha
peaiu3aliii  CHHANTHYECKOW  Tepenadyd MexXay KJIeTKaMH Kak B XOJE  Pa3BHUTHS
TUIOrPAaBUTALMOHHOTO ABUTAaTEIbHOIO CHHAPOMA, TaK U B XOJ€ peaarTaluu.

Uccnenosanue nposeneHo B pamkax ['oczananus GULL KasHL PAH.

CTPYKTYPHO-®YHKIIMOHAJIBHBIE ITPEOBPA30OBAHUA DJIEMEHTOB
IOBEJEHYECKOI'O OIIBITA: OT CHCTEMHBIX IICUXOPU3UOJTOI'HMYECKHUX
AJITOPUTMOB K HEMPOBHOJIOI'MHU ITOBEJAEHU A

Ywmproxun A.E.

Ilepswiii Mockosckuii 2ocyoapcmeentblil Meouyunckuil ynusepcumem um. .M. Ceuenosa
(Ceuenoeckuii Ynusepcumem), Mockea, Poccus

AKTHBHOE TpeJIcKa3aTeIbHOE IeJIeNoJIaraHnue KMUBBIX OOBEKTOB B JUHAMHUKE BO3PACTHOTO
Pa3BUTHUSA CTPYKTYpPbl HMHAUBUIYAJIbHBIX MOTHUBALMOHHBIX 3allpOCOB HAa OCHOBE MEXaHW3MOB
dhopMupoBaHUs, peau3alii U PACIIUPEHUs] TPACKTOPUU MUHAUBUAYATHHOTO OMBITA MPEICTABISIET
QITOPUTMBI TICUXO(PHU3UOIOTUN TOBEACHUS M TICUXOCOMAaTHYECKHX peakiuil. BaxHbIM acmekTom
aHaJin3a (PU3UOJIOTUYECKUX MPOLIECCOB CIYKUT IMPEICTaBICHHE OpraHu3Ma B KaueCTBE aKTUBHOI'O
y4acTHUKA ¢ COOCTBEHHOM IIeNIEHANPaBIECHHONW AeATEIbHOCTHIO, OCYIIECTBISIEMON BO BHEIIHUX H
BHYTPEHHUX YCJIOBUAX HA OCHOBE MPEIBHUACHHS OyIYIIMX COOBITHI ¢ YYETOM pe3yJbTaTUBHOCTU
c(OPMHUPOBAHHBIX JJIEMEHTOB HWHAMBHUIYaILHOTO oOmbiTa. CucreMooOpasyromuM ¢GakTopoM B
(bU3MOJIOTMYECKUX B3aUMOJICMCTBUSAX BBICTYNAET TIOJIE3HBIM IEJICHANPABICHHBIA PE3yJbTaT
JEATEIIbHOCTH JKMBOI'O OpPraHU3Ma, ISl JOCTHMIXKEHHS KOTOPOrO OPraHU3yeTCs B3aWMOJEHCTBUE
JOCTYITHBIX OpPraHu3My (DU3UOJIOTHYECKUX PEAKIUi, 3aKperuiieMbIX CTaAUuiiHO B TIpoIlecce
(dhopMUpOBaHMSI UHAUBUAYATBHOTO OTIBITA.

CoBpeMeHHBIE TPENICTABICHUS] O HEUPOOMOJOTMH MOTHBAIIMMA W WX pean3aliusix B
MOBEICHYECKUM KOHTHHYYME TIO3BOJISIOT PACKPBITh MEXaHM3MbI (DU3MOIOTUYECKUX PEaKIuit
pa3IMYHOTO  BPEMEHHOrO  TMOpSAKa B  CTPYKTYpE  HENPEPBIBHOW  KU3HEAEATECIbHOCTH.
DU3NOIIOTMYECKUE TTPOLECCH OpPraHUu3Ma UMEIOT UEPApXUUYECKOE PACIpPEEICHUE MO0 YPOBHIO MX
Pe3yIBTATUBHOCTH MPOMOPIIMOHATIEHO 00BbEMY pealTu3yeMbIX PEaKIIMii, B COOTBETCTBHH C KOTOPBIMHU
OCYILIECTBIISECTCS UX PEryJisiivs Ha COOTBETCTBYIOUIMX YpPOBHsX. Helpoxumuyeckue mpoleccsl B
COOTBETCTBUU C MPOCTPAHCTBEHHBIMU M BPEMEHHBIMU XapaKTEPUCTUKAMU MOKHO Pa3/eUTh Ha
OBICTpbIE CHHANTHUYECKHE KOMMYHHUKAIIMM U HecuHantudeckue nuddy3Hbie, win oO0OBEMHBIE,
MEXaHW3Mbl  B3aWMOJICUCTBHS  DJJEMEHTOB  HEpBHOW  cucTembl.  JlodammHepruyeckas
HEHPOTpaHCMHUCCHSI 00ECTIEUNBACT PEATU3AINI0 KaK ObICTPBIX (ha3UYECKUX MPOIIECCOB, BAXKHBIX IS
KOOPJAMHHUPYIOMIETO TPEICKa3aTeIbHOTO OOeCredYeHusl MEITeIbHOCTH M OOy4YeHUs, TaK W
MPOTSHKEHHBIX BO BPEMEHU TOHHYECKUX (YHKIUH, MMEIOIIHUX 3HAYCHHE IS JO0JITOCPOYHOTO
MoAJEp>KaHUsl aKTUBHOCTH U MOTHBAllMOHHOTO oOecrnieueHusi. OcoObeHHOCTH T0haMUHEPTrHIeCKOn
HEHPOTPAHCMUCCUU MOTYT OBITh HMHTEPIPETUPOBAHBI HA OCHOBE aHAlM3a [eJemoaraHus
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OKCIICPUMCHTAJIBHOT'O )KUBOTHOI'O, €TI0 IMTPOTrHO3a O BEPOATHOCTU JOCTHIKCHUA PE3YyJIbTaTa U OLICHKHU
COOTBCTCTBUA NOCTUTHYTOI'O pE3yJibTaTa OKUJaCMOMY.

PEAKIIAA ACTPOIIUTOB U HEMPOHAJIbHBIX ITPEJIIECTBEHHUKOB
I'NIITMTOKAMITIA HA THITOKCHIO

denopona E.H.2, Boponxos JI.H. !, Eroposa A.B!2, Tepmanosa 3.J1.3, Jlykssanosa JI.J1.>,
Cyxopyxos B.C.""?

I — @I'BHY Hayunwiii yenmp nesponozuu, Mockea, Poccus
2 _ PHUMY um. H.H. ITupozosa, Mockea, Poccus
3 — ®I'BHY Hayuno-ucciedosamensCcKutl UHCMumym obujeil namono2um u
namoguzuonozcuu, Mockea, Poccus

Bseoenue. T'unnokamn, Urparouifil KJIOUYEBYIO pojib B KOTHUTUBHBIX MPOLIECCAX, SBISETCS
OAHOM 13 HauboJsee yI3BUMBIX K IMIIOKCHM CTPYKTYp Mo3ra. HeliporenHas Huiia cyOrpaHyispHOR
30HBl runnokamna (SGZ) ominyaeTcsi 0OCOOCHHOCTSIMU HEHpPOIMAIBHBIX M HEHpPOBACKYISPHBIX
B3auMojeicTBuil. JInsg HEpBHBIX KJIETOK JaHHOM o00JacTh OCOOEHHO BakKHA peanu3anus
aJlanTallMOHHBIX MEXaHU3MOB, CpeId KOTOPBIX — peakius acTPOIIHH, OOecrneuynuBaromei
MeTa0O0JINYECKYIO MOAIEPKKY HEHPOHOB, B TOM YHCJIE, C IIOMOIIbIO NIYyTaMUH-IIIyTaMaTHOTO IYTH,
CBSI3aHHOT'0O KaK ¢ 0OMEHOM MEJMAaToOpOB, TaK U C YHEPreTUUeCKUM MeTabonu3smoM. M3ydenue orsera
HEHPOHOB U INIMM T'MIINIOKaMIIa HAa TUIIOKCHIO IIO3BOJIUT BHIIBUTH HOBBIE TEPANIEBTUUECKUE MUILIEHU
11 pa3paboTku PPEKTUBHBIX CTPATETH HEHPOPOTEKIIUHN U HEUPOPETSHEPAIIHH.

Lenv uccnedosanus: OUEHUTH JIOKAIW3ALUIO HEWPOHAIBHBIX M IIHAJIBHBIX MapKepoB
W3MEHEHUN 3HeproodMeHa u mnpouecca AUPGEPEHLIUPOBKU KIETOK TUINOKaMma B 3y0uaroi
W3BWINMHE THIIIIOKAaMIIa MO3ra KPbIC Ha MOJIEIHN NEPUOJNYECKON THITOKCHUH.

Mamepuanvr u memoowi. Yerblpe Tpymnmbl Kpblc (n=20) mnoxBeprajuch yMepeHHOU
runobapuyeckor (5000 M) rumokcuu, omHokparHo (60 mMuH) U MHOrokpatHo (8 u 20 smu3010B
runokcud no 60 MuH exenHeBHO). KoHTposieM ClyXWIM WHTaKTHbIE KpbICHl. MaHUINYISAIUHN C
KUBOTHBIMM COOTBETCTBOBAJIM NpHHLHUIIAM ba3enbCckod JeKiIapalnuy, 3THYECKMM CTaHJapTaM,
YTBEPKACHHBIM MTpaBoBbIMU akTaMu PD u pexomenanusm 6nostuaeckoro komutera ®I'bBHY HITH.
B cnosx runnokamna numMmmyHodiayopecueHTHbIM MeTofioM BeiBistian GS+ u GFAP+ actpouutst n
DCX+ nespenbie Heitponbl. C momorisio nporpamMm Leica QWin u Image] orieHuBanm mioTHOCTh
KJIETOK ¥ MHTEHCUBHOCTh OKpamuBaHus. CTaTUCTHYECKYI0 OOpabOTKY BBIMOJIHSAIM B MPOrpaMMme
GraphPad Prism, ucnonb3ys AUCIIEPCUOHHBIN aHATH3.

Pezynomamui. ACTpOLUTBI pearnpoBaiv Ha THITOKCUIO U3MEHEHUSAMH KaK dKCIIPECCUM, TaK U
nokanuzauuu GS. CpenHss HHTEHCHBHOCTh MMMYHOOKpaIuBanus Ha GS 3HaYMMO yBeIMUYMBajIach
nocie 8 anu3010B kKak B momumopdaoMm (p<0.05, Ha 30% 1o CpaBHEHHIO C KOHTPOJEM), TaK U B
MosekyssipHoM (p<0.05, Ha 37% 1o CpaBHEHUIO C KOHTPOJIEM) CIIOSIX, a pu 20 3MHU304aX CHUXKANACh,
JOCTUTasi KOHTPOJIbHBIX 3HaYeHM. Kpome Toro, runokcus npuBoAuIIa K U3BMEHEHUSM COOTHOIIEHHUS
cogepxanusi GS B coMe U OTPOCTKaX aCTPOLMTOB, YTO FTOBOPUT O MepepacipesesieHnu pepmenTa B
acTpOLUTaX B 3aBUCUMOCTH OT MX (DYHKIIMOHAJIBHOTO COCTOSHUS. DTH JIaHHBIE TaK)Ke COMIaCyIOTCS
C BBISIBJICHHBIM yBEJIWYEHHEM IUTomanu, 3anumaeMon GFAP+ actpountamMu B MOJIEKYISIPHOM CJIO€
(c 3,3% B xoutpoune 1o 4,4% npu 8 snuzogax, p <0,05). 3Haunmoe cHmxeHue miorHoctu DCX+
HelipoHoB B SGZ otmevanock Jmmib mnociie 20 snu3onoB runokcuu (Ha 70% 1Mo CpaBHEHHIO C
KkoHTposieM, p <0.001) 1 He OTIINYATIOCh OT KOHTPOJIS IIPH OCTPOM M BOCBMUKPATHOM T'HIIOKCHYECKOM
BozzeiicTBun. [1pu 3ToM B monmumopdHoOM ciioe 3yOuaToit H3BUIMHBI TUIIIIOKaMIa ObIJI0 0OHApYKEHO
yBenuueHue konuyectBa DCX+ KIIETOK MIMANbHOM MOPQOIOruU, YTO MOXKET ObITh 0O0YCIOBICHO
ciBUroM JU(GGEPEeHIMPOBKN HEWPOHAIBHBIX MPEIIIECTBEHHUKOB B HAIPABICHUU AacTPOIVIMH.
IlocnenHee KOCBEHHO comacyeTcs C BBIABIECHHBIM Ipu okpamnbaHuu Ha GFAP yBennuenuem
kommmuectBa GFAP+ actporutoB B monmuMopdHOM ciioe.
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Bvi6oowi. Takum 00pa3oM, ajanTallMOHHbIE MEXaHM3Mbl IPU NEPUOIUYECKOW THUIIOKCUU
CBSI3aHBI C peaKlMeN acTPONIUK U MOLYJISILIMEN IIyTaMarepruueckoro oOMeHa U XapakTepu3yrTCs
nosbiieHueM GS mocne 8 3MM3010B T'MIIOKCHM, a TakXke IepepacnpencieHueM (epMeHTa B
OTPOCTKAaX aCTPOLMTOB IIpU OCTPOM M  MHOIOKPATHOM TMIIOKCMYECKOM  BO3JCHCTBUH.
JIBailaTUKPaTHOE THMIIOKCHMYECKOE BO3ICHCTBHE NMPUBOAUT K HM3MEHEHHUIO IIPOLIECCA CO3PEBAHHUSA
KJIIETOK ¥ U PEpEeHIIMPOBKH HEHPOHATBHBIX MPE/IIIeCTBEHHUKOB.

JABUI'ATEJIBHASA AKTUBHOCTD IUJINAPHOI'O AIIITAPATA IIEHINMBbI
KEJYJOYKOB I'OJIOBHOI'O MO3I'A KPBIC B YCJIOBUAX XPOHUYECKOI'O
HU3KOUHTEHCHUBHOI'O 'TAMMA-OBJIYYEHUSA

IaBnoB A.B.%, ®oxanosa O.A%, Epmakosa O.B.%, Kopa6iepa T.B.

1o Apocnasckuil cocyoapcmeentulil Meduyunckuu ynusepcumem , Apocnaens, Poccus
2_ Huemumym o6uonoeuu Komu nayunoco yeumpa Ypanvckoeo omoeneHus
Poccuiicroii akademuu nayx, Coikmuiekap, Poccus

B Hammx  OpeplaylIMX — MCCIENOBAaHUSAX  BbISIBIEHBI  3(PQEKTbl  XPOHUYECKOTO
HU3KOMHTEHCUBHOTI'O Y-M3JIy4€HHUs Ha JIBUTaTEJIbHYI0 aKTUBHOCTH LuivapHoro amnmapata (JALIA)
BO3YXOHOCHBIX IyTel n MaTouHbIX TpyO (EpmakoBa O.B. ¢ coasr.,2014; ITaBnoB A.B. ¢ coasr.,
2023). Opnako BinusHHE naHHOTO (aktopa Ha JIAIIA SHeHIUMHON BBICTHIIKH JKEITYIOYKOB
roioBHoro mosra (OKI'M), wurparoieil CyliecTBEHHYIO pOJIb B TPAaHCIOPTE CIMHHOMO3TOBOH
KHUJAKOCTH M peryisuud Meradoyiu3Ma TKaHEH TOJIOBHOTO MO3ra, IpPOAODKAET OCTaBaThCs
HEU3yYCHHBIM.

C nomMomniblo KOMIIJIEKCHOM METOJUKU MPUKU3HEHHOTO MUKPOCKOIIUYECKOTO HAOJII0IEHUs
(ITaBnoB A.B. ¢ coaBr., 2019) u3yyeHa paBuraTenbHass aKTHBHOCTh IMJIMAPHOTO ammapara u
MOpP(POMETPUUECKHUE XapaKTEPUCTUKU (dacToTa OueHus pechuuek — UBP, nnuna pecuunuex — 1P,
BbIcoTa KJeTku — BK, ckopocTh 1uiimapHOro TpaHCHOpPTa KUAKOCTH B MPUCTEHOYHOM ci10€ — Vip,
JUTUTEIBHOCTH (ha3bl yJapa pecHUYeK — ty,;) ameHauMHo#N BeICTHIKH O0koBorO, Il 1 IV (B, Hx, IVx)
KeJyJJOUKOB M BoJorpoBoja (Bm) romoBHoro mosra 15 nonoBo3pensix Kpbic Bucrap maccoit 160 —
180 1, MOABEPrHYTHIX SKCIIEPUMEHTAIILHOMY XPOHUYECKOMY Y-00JIy4eHHIO Ha MpoTskeHuu 30 cyT.
(cymmapnslie noruomeHHsie 10361 — 0,05 u 0,5 I'p) 1 5 KOHTPOJIBHBIX )KUBOTHBIX, HAXOIUBIINXCS B
YCIIOBUSIX €CTECTBEHHOTO paJNallMOHHOTO (poHa.

[To cpaBHEHHIO C KOHTpOJIEM Y OOIYYEHHBIX KPBIC CPEJHHE 3HAU€HHs 4acTOThl OMEHMS
pecHuuek sneHaumMouuToB by u bk mmenu tennenuumio k cHmwkenuto (p<0,1). DddexTsr Y-
o0xy4yenus B BeicTuiike [V u B okazanuce 6onee BeipaskeHbl: cHkeHne UBP Ha 22 — 45% (5 cI'p)
u 25 — 35% (50 cI'p), p<0,05. Brrmeonucanaple U3MEHEHUST CPETHUX 3HAYCHHN OO0YCIIOBJICHBI HE
paBHOMEpHBIM yMeHblIeHHeM JJALIA Ha ypoBHE 1u1acTa, a NOSIBJIEHUEM 04aroB Pe3KOr0 CHUKEHHUS
(BIUIOTH [0 TOJHOM OCTAHOBKM) MeEpLATENbHON aKTUBHOCTH pecHHuYeK. [lo cpaBHeHHMIO C
KUBOTHBIMH, COJICPKAIUMHUCS B YCIOBUSIX €CTECTBEHHOTO palMallMOHHOro (poHa, mpu 00JIyuYeHUH B
no3ax 5 m 50 cI'p oOHapyXeHO CTaTUCTUYECKH TOCTOBEPHOE CHHUXEHUE CPEIHEH BBICOTHI
sneHaAuMOoIuTOB Ha 16 — 2 8%, B IV u Ha 15 — 24% — B B (p<0,05).

OpnHako, HECMOTpPS Ha pa3BUTHE MPU3HAKOB TUCHYHKIUU TEHIUMHON BBICTHIIKH, CKOPOCTh
LMJIMAPHOTO TPAHCIIOPTA KHUJIKOCTH B IPUCTEHOUYHOM CJI0€ B 00EUX OIBITHBIX IPYIINAX CYIIECTBEHHO
BO3pocia, 0COOEHHO B OT/eJaX, OTBETCTBEHHBIX 3a oOpa3oBaHue JukBopa — bx u Ik (ot 20 mo
62%). BusyanbHblil aHamu3 BUAeO(DANIOB CBUAETENBCTBYET 00 M3MEHEHUHU XapakTepa JBM)KEHUS
4acTUIl OT JJAMHUHAPHOTO (KOHTPOJIb) 10 TypOyneHTHoro (ombiT). HaGmrogaemoe Bo3zpactanue Vip
MOXET ObITh OOBSICHEHO NPONMOPLUOHAIBHBIM  YBETUYEHUEM HPOJOJDKUTEIBHOCTH  (a3bl
€AMHUYHOTO yrapa pecHuueK (tyy) y 00 yueHHBIX )KUBOTHBIX; B KOHEUHOM UTOTE, 3TO 00ECIIeunBaeT
poct cymmapHo# 3¢ dekTuBHOCTH paboThI muacta. JJaHHBI (EeHOMEH SBIISETCS KOMIIEHCATOPHOM
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peakiuel, HanpaBJIeHHON Ha COXpaHEHHE HEOOXOAWMOTO YPOBHSI (DYHKIIMOHAIbHOW aKTUBHOCTH
MMOBPEKICHHOMN 3MEHAMMHON BhICTHIIKK JKI M.

TakuMm 006pa3zom, XpOHUUYECKOE HU3KOMHTEHCUBHOE Y-00Ty4eHHE B MOTJIOMICHHBIX 103aX 5 U
50 cI'p cmocoOHO WHAYIMPOBATH ATPOPUUECKHE MEPECTPOUKH M TUCPYHKIMIO MEPIATeIHHOTO
anmapara SMEHAMMOLUTOB M, TEM CaMbIM, MOXKET SBJISATHCS MOTEHIHMAIbHBIM (AKTOPOM PHCKA,
CIIOCOOHBIM HETAaTUBHO BIMATH HA CTPYKTYPYy U (YHKIUIO STEHAUMHON BBICTHUIKH CHCTEMBI
KEJITYJJOYKOB TOJIOBHOI'O MO3ra.

Hacrosimast paboTta BeITIOJIHEHA B paMKax JeicTByromero JloroBopa o HayqHO-TEXHHYECKOM
corpynuuuecte Mexay ®I'bOY BO AI'MY Munznpaa Poccun u ®UIL[ Komu HI[ YpO PAH
(Ne01/2633 o1 29.12.2021 1.).

3®POEKTHI HOHOB IIUHKA HA TIAPAMETPBHI CEKPEIIMA HEUPOMEJIUATOPA B
JANAPPAI'ME MbIIIN

Xazues A.H. llenuesunkuii A.H, [Terpos A.M.
KUFE ©Ul] Ka3HI] PAH, Kaszanw, Poccus

[IMHK — MUKPORJIEMEHT, HEOOXOAMMBIH sl pabOThl MHOTHX ()EPMEHTOB M CHTHAIIBHBIX
MoJiekyi. Okoso 30% yenoBeyeckoro reHoMa KoJUpYyIoT [IMHK-CBsI3bIBatoe Oenku. B HelipoHax
MOHBl IIMHKA YYacTBYIOT B I€pelaye BHYTPUKIIETOUHBIX CHUTHAJOB, B YaCTHOCTH, B BBICOKHX
KOHLEHTpalUsAX LMHK IPUCYTCTBYET B CHHANTUYECKMX BE3MKYNax. B pesyinprare 3K30LMTO3a
CHUHANTHUYECKUX BE3MKYJ KOHLEHTpalUMs IIMHKA B CHHANTUYECKOM IIETM MOXKET JIOCTHraTh
HECKOJIbKUX COT MHKpomosied. Ha cuHantmyeckux MemOpaHax BbIABIEHBI pa3HOOOpa3HbIe
YyBCTBUTEJbHBIE K HOHAM I[MHKAa TpaHCMEMOpaHHblE O€JKHM, B TOM YHCIE MpUHAAJIEKalue K
CeMENCTBY colpsbKeHHBIX ¢ G-0esnkaMu pelenTopos.

B xozme »nexTpoU3MOIOrMUECKHX HCCIEIOBAaHUN Ha HEMpPOMBIIIEYHOM Ipenapare
nradparMel MbIIIH ObUIO OOHAPYKEHO, YTO HaTMuyue ZN BO BHEKJIETOUYHOM cpefie (B KOHLIEHTPAIUAIX
1 eM, 10 sM u 1 MkM) OpUBOIUT K CHMXKEHHIO KBAHTOBOI'O COCTaBa BBI3BAHHOH CeKpeluu
HelpoMeauaropa aueTwixoianHa. CHMKAeTCsl TakKe M 4acToTa CIOHTAHHOW cekpenuu. B To ke
BpeMsl JIOCTOBEPHOIO BIIMSHUSA I[IMHKAa HA BPEMEHHbIE MapaMeTpbl CEKpeUuu (KHUHETHUKY
0CBOOOXKJICHUsI KBaHTOB HeWpoMeauaropa) oOHapyx eHO He Oblgo. Takum o0Opa3oM, LHUHK MOXKET
BBICTYIIaTh HETAaTHUBHBIM PETYJIATOPOM CHHAIITUYECKOW TMepenayd Jake B HAHOMOJISIPHBIX
KOHLEHTPaLUsX.

OpguuM w3 myTedl JOEHCTBUS HMOHOB IIMHKAa HAa CHHANTHUYECKYIO Meperady MOXET ObITh
M3MEHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpoleccoB. C MOMOIIBI0 (IIyOpeCceHTHOro 30H1a
Ha akTuBHBIE (popmbl kuciopoaa (ADK) Obuto mokaszaHo, yro ngobasienue uHKa (10 HM) Bo
BHEKJIETOUHBIM pacTBOp NPUBOAUT K yBenuueHHto nponykuuu ADK, npuyem B TOH creneHu, B
KOTOPOM 3TOT 3(PheKT OKa3hIBaET KaMUI, U3BECTHBIN MPOOKCUIAHT U HEUPOTOKCHH. B nanpHelmem
IIPENIIOIIAraeTcs BBIICHEHUE CBSI3U ATOTO SIBJIEHUS C YTHETEHUEM CEKPELIUU HEHpOMEANATOpA.

HoHbl ABYXBaJEHTHBIX META/NIOB, B OCOOEHHOCTH IIMHK, MOTYT HW3MEHSTh CBOWCTBa
IUIa3MAaTHYEeCKUX MeMOpaH, CBS3bIBasCh C AHUOHHBIMU JHNUAaMU. JIeWCTBUTENBHO, OBLIO
oOHapyeHO, 4YTO LHMHK B BbIcOKOW KoHHeHTpauuu (100 MxM) ymeHbIIaeT MapKUpOBaHUE
CHHAIITHYECKUX MeMOpaH cyOobeanHuLeil B XxonepHoro TokcuHa, METKOW Ha JIMIHUAHBIE padThl, YTO
MOJKET yKa3bIBaTh HAa HApYIICHHUE YIIAKOBKU MEMOpPAHHBIX JIUIIUIOB.

Taxum 06pa3oM, HOHBI IMHKA B HU3KUX KOHIIEHTPALIUAX CIIOCOOHBI CHUXKATh CIIOHTAHHYIO U
BBI3BAaHHYIO HEMPOCEKPELMIO, a TaKkKe yBelInunBaTh NpoAyKiuo ADK. B BEICOKHX KOHIEHTpaLUIX
MOHBI IMHKA MOT'YT BIIUSTH HAa CBOMCTBA MEMOpaH B HEPBHO-MBIIIEYHOM IIperapare.

[TpoTokon skcriepuMenTa og00peH JokanbHbIM 3THYeckuM komuteroM KMBb KasHI[ PAH,

U COOTBETCTBYET OMO3THYECKMMH TpaBUIaMU U J0KyMmeHTaMm. Pabora momnepxana rpantoB PHO
21-14-00044.
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OCOBEHHOCTH AJIPEHEPTUUYECKOM PEI'YJIAIIMA CUHAIITUYECKOM
HEPEJJAYM B CKEJIETHBIX MbIIIIAX «MEJAJEHHOTI' O» TUIIA

Xy3zaxmeroa B.®., Cubrarymnuna I'.B., [Imutpuesa C.A., [letpoB A.M., Byxapaesa D.A.

Kaszanckuit uncmumym 6uoxumuu u ouoguszuxu ©OUI] Kazanckuii nayunovil yenmp PAH, Kasano,
Poccus

JlnurenbHOoe BpeMs CUMTANIOCh, YTO CHUMIATUYECKass WHHEPBALUS CKEJIETHBIX MBbIIII]
OrpaHUYEHA TOJIBKO KPOBEHOCHBIMU cocynaMu. OHaKko 0OHapyKEHUE TaKOW MHHEpBALMU B UHTpA-
U 9KcTpady3albHBIX BOJOKHAX KaMOaloBHIHON Mbimibel (M. Soleus), mimHHOTO pasrudaTesis
naneues (M. EDL), anadparmanbhoii u Apyrux MONepeyHO-TOI0CATHIX MBIIII] BBI3BAJIO OOIBIION
MHTEPEC K U3YUYEHUIO POJIM OCTTAaHTIIMOHAPHBIX CUMIIATHYECKUX aKCOHOB U UX HEHPOMEANATOPOB B
perynsaiuu (yHKIUHA HEPBHO-MBIIIEYHBIX KOHTAKTOB B MBIIIIAX PAa3HOrO (DYHKIIMOHAIBHOTO
npoduist. Kambanosuanas mbimia (M. SOleUS) — oHa U3 HEMHOTHMX MBI MJICKOMUTAIOMIHX,
KOTOpasi COJEPKUT IMPEUMYIIECTBEHHO MEIJIEHHO COKpalawoomuecs BonokHa |l Ttuma u umeer
IUIOTHOCTh KAaWJUISIPOB B JBa pa3a OOJbIIYIO, YeM (ha3HbIE MBIMIIEI. DKCIEPUMEHTHI MTPOBOIIIN
COTJIaCHO MPOTOKOJIY yXOJa 3a XUBOTHBIMH U TpeOoBanusMm Jupexktusl CoBeta EBpormeiickoro
coob6mrectBa 86/609/EEC u 6pu1u 0g006pens komuccueit o 6unostuke UL KasHI[ PAH (mporokon
Ne 23-1/23-2/2 ot 28 despans 2023 ).

Hamu ObUIO yCTAHOBJIEHO, YTO B MOCTYpalbHOW M. SOleUS cuMmaTtHueckue HEepBHbBIC
OKOHYaHWUS, 3arpyKeHHbIe (ITyOpECHEHTHBIM JIOXKHBIM Helipomenauaropom FFNS11, u moropHbIe
HEpBHbIE OKOHYaHWs, BU3YyalIM3UpOBaHHBbIE creruduyeckum kpacutenem FM1-43, maxomstcs B
HENocpeACTBEHHOM 0sin30cTH. B 3THX npenaparax Obul Takke 0OHAPYKEH OJIM3KUI KOHTAKT HEPBHO-
MBIIIEYHOTO CHHANca M CHeUU(UYECKUX AaHTUTEN K THUPO3HHTUAPOKCUIa3e — (EpPMEHTY,
o0ecrnieunBaroIleMy CUHTE3 KaTexoslaMuHoB. [locnenytoniee onpeneneHue coiepkanus S3HI0TEHHBIX
KaTeX0JIAMUHOB C MOMOIIBI0O UMMYHO()EPMEHTHOIO aHajIM3a B PACTBOpPAX, OMBIBAIOIIUX HEPBHO-
MBIIICYHBIC TpenapaThl ¥ TOMOreHaThl M. SOleus, mokasano, YTo KOHIIEHTpAlus HOpaJpeHANHA
ObUIa CYIIECTBEHHO BbIIIE, YeM ajipeHanrHa. OJITHAKO B YCIOBUSAX CTpecca KOJIMYECTBO IHIOTEHHOTO
aJipeHaJIMHa CTAHOBMJIOCH NPE00IIa1al0IUM.

[TpoBenenHoe anekTpodusnonornyeckoe uccienoBanue 3pdextoB agpenanuHa (AJl) B
cuHarcax M. Soleus Ha mapaMeTpbl KBAHTOBOM CEKPEIMH alleTHIIXOJIMHA TI0Ka3ai10, 4To AJ] BbI3bIBaeT
YBEJIMUEHUE WHTEHCUBHOCTU CIIOHTAHHOW M BBI3BAHHOM CEKpELMU KBAaHTOB HEHpOMeauaTropa u
MOBBIIIEHUE CTENIEHN CUHXPOHHOCTH MOMEHTOB BBIJIEJIEHUS KBaHTOB. B mpucyTcTBUM 010KaTopoB
(epMEHTHBIX CHCTEM aKCOIUIa3Mbl, KOTOpbIE MOT'YT OHocpenoBaTh 3(PQEKThl KaTeXOJIAMHHOB,
aneHunatiukiasel (SQ22536) u nmporennkuHaspl C (xeneputpuH) AJl mpojoskai IMOBBILIATH
YPOBEHb CEKpelMM KBaHTOB Meauaropa. OnHako 6mokana ¢pocdonumnassl C npu aeiicreun U73122
MpHUBOJIMIA K YMEHbIIEeHUIO dpdekTta AJl Ha MHTEHCUBHOCTH BBI3BAHHOTO OCBOOOXK/IEHUSI KBAHTOB
alleTWIIXOJIMHA U MIPENOTBPALLAJIa €0 CUHXPOHU3UPYIOLIEE CEKPELUIO IENCTBUE. DTO YKa3bIBAET HA
yuactue dochommmnazbl C B peanuzanuu d3¢dextoB AJl, KOTOpbIe pa3BUBAIOTCS MOCE aKTHBAIIUN
anpeHopenenTopoB. Hanuune Takux penenTopoB B HEPBHO-MBIIICYHBIX MpenapaTax M. soleus obuio
YCTaHOBJIEHO € TIOMOIIIbIO OKpAIIMBaHUs CTIeUN(PUYECKUMU aHTUTETIAMH K aJIpeHOPELIETITOPAM.

Bce nonyueHHble JaHHBIE CBUIETENBCTBYIOT O CYIIECTBEHHOM PETYISTOPHOM AeiicTBUM Al
U €ero aHaJloroB, akKTUBHPYIOIIMX pa3Hble MOJATUIBI aJPEHOPELENTOPOB, Ha MPOIECCHI
(YHKIIMOHMPOBAHUS HEPBHO-MBIILIEYHOTO COEIMHEHHSI B JIOKOMOTOPHOM MBIIIIIIE. ITO HEOOXOMMO
YUUTHIBaTh MPU UCIIOJI30BAHUHU PA3IMUHBIX (PapMaKoJIOTHYECKUX CPEACTB — CUMIIATOMUMETHUKOB U
a/IpeHO0JIOKATOPOB, MIMPOKO NMPUMEHSIEMBIX B KIMHHKE CEpJCUHBIX M JIETOYHBIX 3a00JIeBaHUi, a
TaKKe IpU MECTHOM aHecTe3uH. VI3MeHeHWe colep)kaHus SHIOTEHHBIX KaTeXOJaMUHOB IIpH
Pa3NUYHBIX (PU3HOIOTMYECKUX YCIOBUSAX MO3BOJSIET MPOSCHUTH KApTUHY BO3HUKAIOUIMX B 3THX
CUTYalUsIX HApYLICHUI IBUTaTEIbHON aKTUBHOCTH.

Pabora nonnepxana rpanrom PH® 23-15-00124.
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PAHHEE MOJEJIMPOBAHHUE METABOJIMYECKOT'O CUHIPOMA ®PYKTO3HOMH
HATI'PY3KOU ITPUBOJUT K JTUCOPYHKINUA APTEPUHU C YCUJIEHUEM
HEUPOI'EHHOI'O TOHYCA COCYA0B MUKPOIIUPKYJIATOPHOI'O PYCJIA

H.A. Ilapesa

HUncmumym ¢uzuonocuu um. U.11. Ilasnosa PAH, Cankxm-Ilemepbype, Poccus
e-mail: tsarevaia@infran.ru

BBenenne. Merabonmueckuii cuuaapom (MC) — mupoBas MEIUKO-COLMaIbHAs mpodiema,
JTAHHOE COCTOSIHUE MTPOTPECCUPYET U BBISBIISECTCA HE TOJIBKO Y B3POCIBIX, HO U Y IETEH U OJIPOCTKOB
(6 — 10%).

Hean. UccnenoBanue paHHUX (YHKIMOHAIBHBIX U3MEHEHUU B apTepusx U cocymax MIIP
MOJIOJBIX KpbIC ITpu MoaenupoBaninu MC ¢ ucnoiab30BaHrEM (PPYKTO3HOM HArpy3KH.

KiloueBble cjioBa: MeTa0OMMYECKHI CHHIPOM, HEHPOTEHHBI TOHYC apTepHii,
SHIOTENHANbHAS JUC(YHKIUS, Ta3epHasi TOMIIepoBcKast Gaoymerpus, GpyKTO3HAs HArpy3Ka.

Martepuanbsl u MeToabl. Bce MaHMNynsiuuu ¢ KUBOTHBIMH COOTBETCTBOBAIU 3THYECKUM
CTaHJapTaM, yTBEPKJICHHBIM IPaBOBbIMH akTamMu P®, nmpuHuunamu ba3enbCkod AeKIapanuu.
[Iporokon wuccrnenoBanuii 0100peH 3TUYeckoil komuccuedt Mucturyra usuonorun um. HW.IL
[MaBnoBa PAH. I'pymnma kpeic muaun Wistar ¢ Bo3pacta 4 Hezesb moyiydaina GpyKTO3HYIO Harpy3Ky
B nutheBoil Bone (high-fructose diet (HFrD) na mpotskenuu 16 Henmens. B uccnegoBanuu
ONpEeAEsIM YPOBEHb TIJIMKEMHMM, IPOBOAWIM TECTbl Ha HHCYIMHOpe3ucTteHTHocTh (MP) u
rmroko3orosiepanTHbil Tect (I'TT). Kpootok B MIIP kKOXM u3Mepssidi METOJOM Ja3epHOM
nomriepoBckoit  prmoymerpun (JIJID), a peakTHBHOCTh OPBIKECUHBIX apTepUil — IMOCPEICTBOM
MHUKPOBHICOCHEMKH iN VIVO,

PesyabTaTsl. Uepe3 uderbipe Hepenu (GpyKTO3HOM Harpy3Kd KOHIIEHTpAIUsl TJIIOKO3bI B
rpynme HFrD noctoBepHO MOBBICHIACH U HE CHUYKAJIACh HA MPOTSHKEHUU SKCTIEpUMEHTa. BhIsiBIeHbI
rukemuss npu nposenennu ['TT m Tecta ma MP, a Takke BbIpaXKE€HHAs IUCIANUAECMUSA.
WNHcynuHOpe3UCTeHTHOCTh, XapakTepHas anid MC, B JaHHOM HCCIEIOBaHUM IPUBOJIMIA K
nocroBepHomy moBbiieHut0o CAJl u JIAJl, BbI3BaHHOMY aKTHBAIlMEHd CHUMIATHYECKON HEPBHOMU
CHCTEMBI. Y CTAHOBJIEHO, UYTO (heHWII(PUH-UHIYLIUPOBAHHASI KOHCTPUKIUS OpbIKEECUHBIX apTepHid
kpbic HFrD Obina 3HaunTensHO OOJbIIEH MO CPaBHEHUIO C KOHTPOJIHHOM TPYMIOM, YTO MOXKET
CBHUJIETENIbCTBOBATh 00  YBEJIMYEHUH IUJIOTHOCTH  O-aIpEHOPELENTOpOB Ha  MeMOpaHe
rnagkombimiednbix kierok (I'MK) aprepuit wnm crumynauuu B I'MK curHanpHbIX myTew,
aKTUBUPYEMBIX 0-aJpEeHOpEIenTOpaMH. BBISBICHO CHM)KEHHE aMIUIMTYJbl aneTHiIXoiauH (AX)-
uHAynupoBaHHoil u Hutponpyccua (HIT) — BbI3BaHHOHM nunaranuu OpbDKEEUHBIX apTepuUil KpbIC
HFrD. B wMukpouupkynstopHoM pycine koxu Kkpbic HFrD 3aperucrpupoBaHo nocroBepHOE
MOBBILIEHNE HEUPOTEHHOTO TOHYCA U OCJIa0JIeHHEe YHA0TENNNH-3aBUCUMOT0 TOHYCa MUKPOCOCY/I0B.

3akmrouyenue. Y kpeic HFrD BeiaBnensl npuszHaku MC: aprepuanbHas TUNEPTEH3HS,
runepriukemus, P, mucnununemus. B OpbbkeedHbIX apTepUsiX ITHX KPBIC MOKA3aHO MOBBIIIEHUE
a/IpeHOPEAaKTUBHOCTH U ocnabienne AX-UHIyIUpOBaHHON nunataiuy. CHHKEHHE aMIUTATY (bl AX -
VHIYLIUPYEMON THIIEPEMHUH B KOXKE SIBJISIETCS MOATBEPKICHUEM PA3BUBAIOIIEHCS YHIOTEINAIBHON
TCcYHKIIME B MUKpOcocy1ax Koxu y kpsic HFrD.

PesynpraThl uccaenoOBaHUS CBUAETENBCTBYHOT O TOM, 4ro MC, WHIynMpOBaHHBIN
GpYKTO3HOM HArpy3koil y MOJOIBIX KpBIC, CONPOBOXKAAETCS HE TOJBKO pPa3BUTHUEM
TUC(HYHKIIMOHAIBHOTO COCTOSTHUM apTepuit U cocynoB MIIP, HO w TOBBIIEHHEM aKTHUBHOCTH
CUMITaTUYECKOM HEPBHOU CUCTEMBI, UTO IIPOSIBIIAETCS B BUJIE ApTEPUAIbHON THUIIEPTEH3UH, YCUIICHUH
beHmPpUH-UHIYIUPOBAHHOW KOHCTPUKIIMM apTEepUil M MOBBIIEHUH HEWPOTEHHOIO0 TOHYca
cocynos MIIP.
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OCOBEHHOCTH CUMIIATHYECKON MHHEPBAIIMM CTEHKH TOJICTON KHUIIIKHA
JIABOPATOPHBIX ’)KUBOTHBIX U YEJIOBEKA TIPU ITATOJIOT'YHN
Yymacos E.11.12, Camenos B.B.%, ITerposa E.C.%, Kopsxesckmii JI.9.1

L _ @edepanvnoe cocyoapcmeennoe 6100acemnoe nayunoe yupescoenue « ncmumym
9KCnepumMeHmanbHol meouyunsly, 2. Cankm-Ilemepoype, Poccus
2 _ Canxm-ITemepbypeckuii 20CyO0apcmeentblil yHugepcumen 6emepunapHoli MeouyuHbl,
2. Canxkm-Ilemepbype, Poccus
3 _ @edepanvroe cocyoapcmeentoe 6100cemuoe 6oeHHoe 06pa306aAMeNbHOE YUPetcOeHUe
gvicuie2o oopazosanus Boenno-weouyunckasa axademus um. C.M. Kupoea, . Cankm-Ilemepoype,
Poccusa

Ilenp wuccrnenoBaHUsT — BBUICHUTh pPAacHpelelieHue M CTPYKTypHbIE OCOOEHHOCTH
CUMIIATUYECKOM MHHEPBAlMM TKAaHEH CTEHKM KHIIKM KpBICBI M 4YEJIOBEKa C ITOMOILIBIO
MMMYHOTMCTOXMMHYECKUX METOAOB. M3yueHue CEerMeHTOB KHUIIEYHUKA TOJCTOM KHUIIKU KPBICHI
Bucrap (n=5) u 000/109HON ¥ CUTMOBHIHON KHUIIKH, TOJYYEHHBIX B PE3yJbTaTe XHPYPrUIECKOTO
JedeHuss OONBHBIX TSXKeNol (OpMOIl XPOHUUYECKOTO MEIJICHHO-TpaH3UTHOro 3amopa (XMT3) (5
CIIy4aeB) TPOBOAMIIOCH C HCIIOJIb30BAaHHEM HEHpalbHbIX MapkepoB (Oemxa PGP 9.5,
TUPO3UHTUAPOKCUIIA3bl, cuHanTto¢usuHa). MccrnenoBaHuss Ha  J1aOOpPAaTOPHBIX  KMBOTHBIX
IIPOBOJMIIMCH C YYETOM MEXKIAYHAPOAHBIX INpaBwil EBpONEHCKON HAEKIapallid O TI'yMAaHHOM
oOpartieHuu ¢ kuUBOTHBIMH. PaboTta ogobpena stuueckuM komutetoM ®I'BHY «13M» (mpoTokon
Ne 2/22 ot 06.04.2022).

MMMYHOTMCTOXUMUYECKUN aHaau3 I03BOJIMI YCTAaHOBUThb, YTO OOJIBIIMHCTBO HEPBHBIX
CTPYKTYp CTEHKM KHIIKH SBISIOTCA  xonuHepruyeckumu. PGP 9.5-mMmmyHOpeakTuBHBIC
XOJMHEPru4ecKre HEpBHBIE aIapaThl IPUCYTCTBYIOT B TKAHAX BCEX TPEX 000I0YEK CTEHKH KUILKU
1 OTBETCTBEHHBI 32 MHOTHE (YHKIMH (MHILEBapEHHE, dBaKyallusi U OOMEH OPraHUYECKUX BEIIECTB,
CeKpeTopHasi, OapbepHas (YHKIMH, 3a DPA3JIUYHbIE TUIBl MEPUCTATBTUKH), B TO BpeMs, Kak
CUMIIaTMYECKHE — B OCHOBHOM OCYILECTBJISIOT PETYNALNIO XOJIMHEPIHUECKUX PEeQIIEKCOB uepe3
Hetiponvl Ayapbaxoea u Meiicneposa cniemenuti, CTUMYIUPYsI WM UHTUOUPYS UX aKTMBHOCTD, a
TaKK€ OTBe4aroT 3a HeHpoTpoduky. OCHOBHas Macca NOCMEAH2TUOHAPHBIX CUMNAMUYECKUX
HEPBHbIX BOJIOKOH 8 CIEHKe MOICMO20 KUUMEYHUKA KPbICbL U YeN08eKd JoKanuzyemcs 8 Ayapoaxosom
u Meiicneposom cniemenusix. Hx mepmunanbHvle aKcoHvl oOpasylom 60KpYye XONUHEPSUUECKUX
HeUPOHO8 nepuyeioNapHble CUHanmuieckux annapamaol. /[pyeas yacmo cUMRAMUYECKUX 60J10KOH
yuacmeyem 6 UHHep8ayUU Mble YHOU NAACTUHKY CIUSUCTOU 000I0UKU U CMEHKU BEHO3HbIX COCYO008
nOOCIUUCMOU ~ 000NOUKU; UX MEPMUHATbHbIE —8APUKO3HbIE AKCOHbl  3AKAYUBAIOMCA  HA
2NIA0KOMbIUEUHBIX KIeMKaX OUCMAaHmMHbIMU cunancamu en passant.

YV 60nbnvix XMT3 ycTaHOBIIEHBI CYIIECTBEHHBIE OCOOCHHOCTH HApyLICHHUsI CUMIIATUYECKON
MHHEpBAallUM TOJICTOTO KHUIIEUYHUKA; OOHAapy>K€Hbl MOPQOJIOTUYECKUE HPUSHAKY PEAKTHBHBIX,
TUCTPOPUUECKUX U TSDKENbIX JIETEHEPATUBHBIX M3MEHEHUM CHUMIIATUYECKUX amnmnapaToB B
TaHTJINO3HBIX CIUIETEHUAX. BBISBIECHBI 3aKOHOMEPHOCTH OMCYMCMEUs CUMNAMUYECKOU UHHEPSAYUU
8 08YX OCHOGHBIX MbIUEYHBIX CNOAX (HPOOOILHOM U YUPKYTIAPHOM), A MAKiCe 8 CIUSUCTOU 000I0UKe.
B uW3ydeHHBIX OT/A€Nax TOJICTOTO KHUIIEYHUKAa CUMIATHUYECKHE HEHPOHbI HE OOHAPY>KEHBI.
[Ipenmnosnaraercs, 4TO BBISBICHHBIE [TATOJOTNYECKUE U3MEHEHNS CUMIIATUYECKOW MHHEPBALIUU NIPU
XMT3 MOTryT CITy>KUTh OJTHOM U3 MPUYHMH HAPYIICHHS TIOKOMOTOPHOU (PYHKIIMK KUIIIEUHUKA.
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BUOXUYECKHUE UBMEHEHUS COCTABA IIJIA3MbI KPOBH 11O
BJIMAHUEM BHYTPUTUIIOTAJNVIAMUYECKOI'O BBEJAEHUA UHI'MBUTOPOB U
MHMUMETHKOB MUPHK

[lupuna E.C., [1ankpamesa JI.I'., Audpumona I1.A., [Topcera B.B., Macatokos I1.M.
Apocnasckuii cocyoapcmeentblil MeOuyuHckutll yuugepcumem, Apocnasns, Poccust

AxrtyanbHOCTh. CylleCTBYET NPEANONIOKEeHHEe 00 y4acTHUHM TMIIOTajJaMmyca B MEXaHHM3Max
CTapeHusi, IpU 3TOM BaXkKHasl poJib OTBOJAUTCS CPEIHEN IpyMIe siep, BKIOYas JOPCOMEIUAIbHOE
sapo rurnotanamyca (JAMS).

Llenp uccnenoBanusi. ONEHUTH BIUSHAE HHTHOUTOPOB M MuMeTnkoM MUKpoPHK let-7a-5p,
miR-9a-3p, MiR-132-3p, MiR-218a-5p coycts 60 ameii mocie ux BBeaeHus B JIMSI Ha Mapkepsl
Bo3pacTHbIX H3MeHeHul (C-peakTuBHOro Oejlka W MHUOIIOOMHA, a Takxke (akTopa pocrta
¢ubpo6IaCcTOB) B IIa3ME KPOBU Y MOJIOABIX M CTAPBIX CAMIIOB U CAMOK.

Marepuansl U Metoabl. PaboTa BeIONHSIACh HA 3 MeCSYHBIX (IOHBIC) U 2 — 2,5 JIeTHUX
KpbIcax (CTapble) caMmIiax B KOHTpOJIE, a TaKXe IOCJe BBEIEHUS MHTMOUTOPOB U MHUMETHUKOB
MukpoPHK B JIMSI. Beuto ucnonb3oBano 37 kpeic. [Ipu npoBeaeHnn pabot ObUIM COOIIOICHBI BCE
O6uosTnyeckue npasuia. JXUBOTHbIE, HAXOASCh HA CAMOCTOSITEILHOM JIbIXaHUU, HAPKOTU3UPOBAIUCH
U 3aKpeIISIINCh B CTEPEOTAKCUYECKOM ycTaHoBKe. ity MUKpoIInpua norpyajiyd B TKaHb MO3ra
COTJIaCHO cTepeoTakcHueckuMm koopaumHatam: AP — 3,1 ot Opermsr, ML — 0,7, DV — 8,5 or
MIOBEPXHOCTHU Yepena.

Bblu BbIIEIEHBI IBE OIBITHBIE TPYIIIBI, OJHOW MPOBOMIN BBEJCHHE CMECH HHIMOUTOPOB,
apyro — cMecb MuMeTHKOB MUKpOPHK. [l xaknoro Bo3pacta BBIACISUINCH JBE KOHTPOJIbHBIC
IpyHInbl: B MEPBOM BBOAWIACH CTepuibHas UCKyccTBeHHass CMIK, BO BTOpOHM — aHTHUCMBICIOBAs
MukpoPHK, B ToM ke oObemMe, 4To M ombITHBIM TpynmnaM. Cpa3y mociie BBEACHHUS IMpernapaToB
3abupanu 0.5 mi kpoBH. OKOHYATENbHBIA 3a00p KpPOBU MpoOBOIMIM coycTss 60 cyTok, mocine
sBTaHa3zuu. Onpenensuii ypoBeHb OMOXMMHYECKMX MapKepoB crapeHus npu nomou MDA B
COOTBETCTBUM C MPOTOKOJIOM IMpou3BoauTens. MaremaTnueckass o0pabOTKa JaHHBIX MPOBEAEHA C
ucnonb3oBanueM Sigma Plot. Bece BenuuuHBI IpencTaBieHbl Kak cpeaHsis apudmernyeckas =+
omnOKka cpeaHero. JloCTOBEPHOCTh PA3NUYMUN CPeIHUX BEJIMYMH OINPEENsUIM C HUCIOIb30BAHUEM
oJHO(akTopHOro AucnepcuonHoro aHanusza (ANOVA) ¢ koppekuueit bondepponu. JloctoBepHbIMU
cunrtanu paznuuud npu p<0,05.

PesynbTarel. YV crapsix camiioB npu BBeaeHuu nHruoutopo MukpoPHK CPb noctoBepHO
Bo3pactai 10 93+11,6 Hr/mi, a coepKaHne MUOTIIO0MHA JJOCTOBEPHO CHUXKAJIOCH 10 48+9,3 Hr/Mil.
VY crapeix caMIlOB M camMOK Tpu BBeaeHun nHruOutopoB MukpoPHK conepskanue dakrtopa pocra
¢ubpoconacroB FGF 21 noctoBepHo Bo3pacrtano a0 313+27,5 u 228+24,6 nr/mi cOOTBETCTBEHHO.
[Ipu BBenennn mumetnkoB MUKpoPHK y cTapbIx caMIioB 1 caMOK TOCTOBEPHO BO3pacTal ypPOBEHb
muoriaoouna o 188+17,3 ur/mn u go 1554127 ur/mn coorBeTcTBeHHO, a ypoBeHb FGF 21
JIOCTOBEPHO HE U3MEHSUICS M0 CPABHEHHUIO C KOHTPOJIbHBIMU IPYIIIaMH.

BoiBogsl. Unbekius unruéutopoB MukpoPHK B JIMS cnycrs 60 cyrok mpuBogwia K
JIOCTOBEPHOMY yBENUWYEHHIO cojiepkaHus C-peakTUBHOTO Oelika, a TakyKe CHUKEHUIO0 MHOTIJIOOMHA
IIPEUMYIIECTBEHHO Yy CTapblx camioB. Bsenenue xe MuMetukoB MHUKpoPHK oxasbeiBano
MIPOTUBOMOJIOKHBIE, aHTUBO3PACTHBIE A (HEKTHI.

HccnenoBanue BBIOJHEHO 3a c4eT rpanTa Poccuiickoro HayuHoro ¢onza (mpoekt Ne 23-25-
00141).
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AJVIOCTEPUYECKHME PEI'YJISITOPBI G-BEJIOK-COIIPSI’)KEHHBIX PELHEIITOPOB:
OT PABHOOBPA3HA MOJIEKYJISIPHBIX MEXAHU3MOB 10
MHOXECTBEHHOCTH CAUTOB U JIMT'AHAOB

ImakoB A.O.

Hncmumym seonroyuonnou puzuonocuu u ouoxumuu um. U.M. Ceuenosa, Poccuiickas akademus
nayk, Canxm-Ilemepoype, Poccus

Annocreprudeckas peryisiiys UrpaeT KIYEeBYIO poiib Ui (YHKIMOHUPOBAHUS PELIENTOPOB,
COMPSDKEHHBIX ¢ TeTepoTpuMepHbiMu G-0enkamu (GPCR), 1 3aBUCHMBIX OT HUX BHYTPHKJIECTOYHBIX
CUTHAJIbHBIX KAaCKaJlOB, KaK B IIEHTPaJIbHOW HEPBHOW cHCcTeMe, Tak U Ha nepudepuu. B kauecTse
SHAOTEHHBbIX ajuiocTepuyeckux perynaropoB GPCR MoryT BbicTynath NpOTOHBI, HOHBI METAJLIOB,
JIUMHBI, AMUHOKHCIIOTHI, IENTH/IBI, HEKOTOPBIE CTEPOUTHBIC TOPMOHBI, & TAK)KE 3HAYUTEIIHHBIE 1O
pasMepy O€nKOBble MOJEKYJbl, BKIIOYas ayTOaHTUTeNa K BHeKIeTouHbIM YyuacTkam GPCR.
OTnenbHyI0, «CIEeNUAIM3UPOBAHHYIO» TPYIIY AIOCTEPUYECKUX PETYISTOPOB MPEACTABISIOT
TPAHCIYKTOPHBIE U PETYIATOpHBIE OeiKu, oOpa3yromue GyHKIIMOHATEHO aKTHBHBIE KOMIUIEKCHI C
GPCR, takue xax G-0enku, -appecTUHBI B O€NKH, MOAU(PHUIMPYIOIINE aKTUBHOCTH PEIETITOPOB
(RAMP). Baxxuyto poiib, 1o KpaitHeii mepe, s onpezaeienHoi yactu GPCR (kiacc C, HeKOTOpbIe
MPEJCTaBUTENIM Kilacca A), UTpaeT Mpouecc OO0pa3oBaHHsl TOMO- W TeTepOAH(OJIUT0)MEPHBIX
KOMIUIEKCOB, B KOTOPBIX HPOTOMEpHI, 00pa3ys Mexay coO0Ol MHOKECTBEHHbIE KOHTAKTHI,
QUIOCTEPUYECKH BIIHMSIIOT KaK Ha TPOILECC CBS3BIBAHUS OPTOCTEPUYECKOTO JIMTAHJAa, TaK U Ha
3¢ (eKTUBHOCT, U CHEHU(UYHOCTh KIeToyHoro otBera. CIOXKHOCTH H  MHOroobpasue
aitocTepudeckux 3(h(eKkToB, BHI3BIBAEMBIX MHOTOYHCICHHBIMU PETYJISTOPAMH, Pa3IHYaONIMMUCS
M0 CTPYKType, OMOJOCTYIMTHOCTH U MEXaHU3MaM JEUCTBUS, MPEAONpPEaENsieT MHOXKECTBEHHOCTh U
pa3IMYHYI0 TOTOJOTHUIO alllocTepuueckux caitoB B Mojekynax GPCR. Otu caiter moryt
pacrioyiaratbCsi B CJIEAYIOLINX JIOKycax perentopos: (1) BO BHEKJIETOUHBIX METJIAX, IJI€ BO MHOTHX
GPCR rnoxann3oBaHbl y4acTKH, BOBJICUCHHBIC B OIIO3HABaHME W HU3KOAQ(PUHHOE CBSI3bIBAHHE
SHJIOTE€HHBIX JIMTaHJOB; (2) BHYTPHM TPaHCMEMOpPAHHOIO TOHHENS U B €r0 BEPXHUX U HIKHHX
npenasepusix, rae B oonpimHcTBe GPCR pacmonaratorcs BeicokoadGUHHBIE OPTOCUTEPHUCKCKIE
caiTel; (3) BO BHYTPUKJIETOUHBIX NETISAX U B IUTOIIa3MaTHYeckoM C-KOHIIEBOM JJOMEHE, KOTOphIe
(YHKIIMOHATBEHO B3aUMOIECUCTBYIOT ¢ G-0eikaMu U B-appecTUHAMU, ONpeesisis nepeayy CUraana
C aKTHBHMPOBAHHOTO PELENTOPa K BHYTPUKIETOUHBIM 3P dexTopam; (4) Ha BHEIIHEH MOBEPXHOCTH
TpaHCMEMOPAHHOTO JIOMEHA, KOTOpas KOHTaKTHPYeT C MeMOpaHOW W OIOCpEeAyeT BIHSHHE
MeMOpaHHBIX JIUIHJIOB Ha CTPYKTYpHO-(DyHKIIMOHANBHYI0 opranuzanuio GPCR. Ciaenyer oTMeTuTb,
YTO BHEKJIETOUHBIC METIIM U BHEIIHSS TIOBEPXHOCTh TPAHCMEMOPAHHOTO JJOMEHA TaK)Ke BOBJICUCHBI
B ¢opmpoBanue GPCR-kommiekco. Eciau oproctepuueckuii caiit B mosekyne GPCR onun, TO
YHCIIO AJUIOCTEPUYECKUX CaWTOB OOBIYHO jgocturaer 8§ — 12, 4TO MPOJAEMOHCTPUPOBAHO IS
pa3nmuuHbiX KiaccoB GPCR. DTu caliThl BBIABISIOTCS Kak C IMOMOIIBIO 3KCHEPUMEHTAIBHBIX
MOJIXOZI0B, TaK W C WCIOJNBb30BaHUEM METOJ0B MOJEKYSPHOTO JOKHWHTA, TTO3BOJISFOIINX
JIeTeKTUPOBATh B MOJIEKYyJIaX PELEeNnTOpPOB «opdaHHbIE) AIIOCTEPUUYECKHE CAalThI, Al KOTOPHIX B
HACTOSIIIee BpeMsI ellle He HalIeHbl aJUIOCTEPHUECKUE PETYIISITOPEL. B OTIIMYHe OT OpTOCTEPHYECKIX
aroHMCTOB, AJUIOCTEPUUYECKHE PETYJIATOPHI B OOJIBIIIMHCTBE CBOEM JEHCTBYIOT 60JI€€ MATKO U BBICOKO
cienu(UYHBl TIO0 OTHOMICHWIO K BHYTPHUKIECTOYHBIM KacKagaM, 4YTO OTKPBIBACT IITUPOKUE
BO3MOKHOCTH Ul Pa3pabOTKM Ha MX OCHOBE JIEKAPCTBEHHBIX IpernapaTtoB. B HacTosimiee Bpems
UMeeTCss HEeMaJI0 MPUMEPOB YCIIENTHOTO CO3MaHusl (PapMaKoJOTHUECKUX IPETapaToB Ha OCHOBE
aoctepuueckux perymaropo GPCR. [l HEKOTOpBIX pelenTopoB pa3paboTKa JMTaHA0B
AUIOCTEPUYECKUX  CAHTOB  SIBJISIETCS  TPAKTUYECKH  Oe3albTepHATUBHBIM  TOAXOIOM  JUIS
(apMaKoJIIOTHYECKOH perysui UX aKTUBHOCTH.

Pabora momnep:kana Poccuiickum Hayunsim @ongom (mpoekt Ne 19-75-20122).
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BBEJEHUE JOHOPA HS YTHETAET PASBUTHUE ®JIYPOTIII-
HHAYHUPOBAHHOH SIUAJIENICHUHA Y KPBIC C IPEHATAJIbBHOU
I'MIIEPITOMOIIUCTEMHEMUEHN

SxosaeB A.B., Cutnukosa I'.D.

Kaszancxuii ghedepanvuwiii ynusepcumem, Kasanwo, Poccus

[ToBeimenue ypoBHs romonucrenHa (I'L[) Bo Bpems OepeMEeHHOCTH (MpeHaTalbHAs
runepromonucrueHemMus, I'T1l) npuBoaANT K pa3IuYHBIM OCJIOKHEHUSIM OEpEMEHHOCTH, THIIOKCUU
IJIOa U KaK CJEACTBUE, PAa3BUTHUIO PAHHMX M OTCPOYCHHBIX ITOCTHATAJIBHBIX naTosorui. [T
cuuTaercs (AKTOPOM pa3BUTHS CEPIACUHO-COCYIUCTBIX 3a00Je€BaHUN M psAga NATOJOTUH
HEHTPAIIbHOW M Tepu(pepruvdeckoil HEPBHON CHUCTEMBI: IIHW30(QPEHUs, SMHICICUS ¥ MUTPEHb.
Heiiporokcuueckoe neiictBue 'Ll 00yciaoBiIeHO ero criocOOHOCTBIO aKTHBHUPOBATh IIyTaMaTHBIE
peLenTopsl, BbI3bIBaTh HEUPOBOCHIATICHUE, aKTUBALIMIO TJIMAJIbHBIX KIIETOK, alloNTO3 HEHPOHOB. OTH
IIPOLIECCHI JIeKaT B OCHOBE HapylleHUs (OPMHPOBAHHE HEHPOHAIBHBIX CETeH MO3ra, HOCKOJIbKY
MMEHHO B TPEHATaJbHBI TEPHOJ MPOUCXOAUT MUrpamus U AudQepeHnrpoBKa HEHPOHOB,
CO3peBaHME CHHAINCOB. BbUIO BBICKA3aHO MPEIOI0KEHUE O 3HAYUTENbHOM ponu aeduuura HaS B
HEWPOTOKCUYHOCTH, BbI3BaHHOM ['Ll. M3BecTHO, uTO B ycimoBuax xponudeckoil I'TL[ nponcxomut
CHIDKEHHE aKTUBHOCTH U 3Kcpeccuu hepmenToB cuHte3a HaS. YceranosieHo, yTo Ha paHHEM yTarne
MOCTHATAJILHOTO PAa3BUTHS MO3ra NPOMCXOTUT YCHIIGHHE HdKCIpeccHu (GepMeHTOB cuHTe3a HaS,
IIPEAIIOIAracTcs ero y4acTue B POCTE M CO3PEBAaHUE HEHMPOHAIBHBIX ceTed MO3r. B cBA3M ¢ 3TUM
1EeNbI0 pabOoTHI SIBIISIETCSI MCCIIEOBAHUE PA3BUTHUS (IIypOTHI-UHIAYIUPOBAHHON SMUICITHYECKON
AKTUBHOCTH B TUIIIOKAMIIE KPBIC IN VIVO C peHATAIBHOM THIIEPrOMOLMCTEHHEMHEH U OTyYarOLInX
H2S B npeHaraibHbII IepruoI.

B skcnepuMeHTax HMCIOIB30BaIM KpbICATAa B BO3pacTe 2 Henenu mnocie poxxaeHus. s
CO3J]aHusI XPOHUUYECKOW Mojenu npeHatanbHoU ['T'1] mcronb3oBanack METHOHMHOBAS HArpy3Ka, a
111 uccnemoBanust posid HaS ucmons3oBaimu mpoTokost ¢ BBeaeHue qonopa HoS camkam (I'TL+H2S).
Perucrpanuto 31eKTpu4eCcKOi aKTUBHOCTH ITPOBOJUIIH C IIOMOIIBI0 MHOTOKAHAJIBHBIX 3JIEKTPOOB B
CAl o6nactu runmnokamna (AP — 2,2 MM, ML — 2 MMm). AHanu3upoBanu aMIUIUTYAY, 4acToTy,
JUINTEIBHOCTh W CHEKTPAJbHYI0 MOIIHOCTh (IIyOopaTWI-UHAYLIUPOBAHHBIX SHUJIETITUYECKUX
pa3psI0B, YaCTOTY MHOXKECTBEHHBIX OTeHIMaNoB faeiictBus (MI1/]) no u mocne snunencun. AHanus
0a30BOM aKTHBHOCTH HEWPOHOB T'MIIMOKAMIIA [TOKa3ajl JIOCTOBEpHOE yBenuueHue yactorsl MILJ] y
kpsic ¢ npeHatanbHoi [T, B rpynne I'TL+H2S ne Habmtoganoch 10CTOBEPHBIX OTJIMYHUN B YACTOTE
MITA (n=6). Waramsums daypormwiom (100 wMkim, 2 MHH) [pPUBOAWIA K  TOSBICHHIO
BBICOKOAMIUIMTYIHOM 3MUIeNTU(OPMHON aKTUBHOCTH B TMIIOKaMIle XHUBOTHBIX. B rpymme ['TL]
snmienTuopMHasi aKTUBHOCTh pa3BHBAjach paHblle, YeM B KoHTpoie, a B rpynme ['TL+H2S
JATEHTHBIA MEepUoJl pa3BUTHs (IIyOpaTHII-WHAYLMPOBAHHONW SMUJIETICUM OBLIT JOCTOBEPHO Oolee
JUTATEIbHBIM. Takke Ha0JII01a710Ch YCUIIEHUE KaK aMILTUTY/Ibl, TAK U MOIIITHOCTH SIHJIENI TU(OPMHBIX
pa3psa0B B rpymie Kpsic ¢ mpeHaTanbHoi [T, 6e3 usmenenus mmrensaoctd. B rpynme ['TLH+H2S
aMIUIUTyla U MOUIHOCTh SNUJIENTU(GOPMHON AaKTUBHOCTH JIOCTOBEPHO HE OTJIMYaiach OT
KOHTpOJIbHBIX 3HaueHui. [Tocne nuayknun snuitencun yacrora MIIJI pe3ko nagana Bo Bcex rpymmnax
KUBOTHBIX U K 120 MuH BO3BpaIanace kK ncxoaHoMy ypoBHio B rpymme ['TTI+H2S. B To xe Bpems B
I'Tu nomoOHOro BOCCTaHOBJIECHHS He HaOmomanock: yacrora MIIJI nocrurana 72% OTHOCHUTEIIBHO
3HAYEHMM 10 MHTATALNA XEMOKOHBYJIbCAHTA.

Takum ob6pazom, B ycioBusax npeHataabHoi [Tl HaOmionaercs yBenuueHue (GOHOBOM
aKTUBHOCTH THUNIOKAMIa U YyCWIeHHE (IypOoTUI-MHAYLHHPOBAHHOW Hsmwiencuud. MoxkHO
MPENOI0KHUTh, YTO BBICOKMI ypoBeHb 'Ll B mpeHaTanbHBIA NMEpPHOA CHOCOOCTBYET Pa3BUTHUIO
rUNepBOo30yIMMOCTH HEHPOHOB rOJIOBHOTO MO3Ta KpbIC. BBeieHue 1oHopa cepoBoiopoia obierdaer
tokcuyeckue 3¢dexrsr 'Ll Ha [ITHC, cnocoOGCcTBYeT CHUKEHUIO TUIEPBO30YIMMOCTH HEHMPOHOB U
BEPOATHOCTH PUCKA PAZBUTHSA SITHUIICIICHH.

Pabora BrimosnHeHa B pamkax rpanta PH® 20-15-00100.
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