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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJlbHOCTh TeMbl auccepranuu. CroXHEWIIMNA Tpolecc MPOIyKIUU
CIIMHHOMO3TOBOM JKUJIKOCTU COCYAMCTBIM CIUIETEHHEM TOJIOBHOTO MO3Ta BO3MOKEH
TOJIbKO TIPU aJIeKBaTHOM IepeOpaibHON MUKPOIUPKYIsAuuu. DyHIaMeHTaIbHbIC
TPY/ABI OTEUYECTBEHHBIX yueHbIX [M. M. Muppaxumos, 1977; I'. C. [Ixxynycosa, 2013;
D. M. MawmsitoBa, 2016; M. B. bameikun, 1995; P. P. Tyxsarmmsu, 2018;
0. X-M. [Iupakos, 2019] moaTBepkKoar0T, YTO MUKPOUUPKYJISIIHS B YCIOBHUSX
BBICOKOTOPBSI HE OCTACTCSA CTATHYHOMN, OHA aKTUBHO aTaNTUPYETCS K M3MEHUBIIIUMCS
napameTrpam 0apoOMETPUUECKOIr0 JIaBJICHHS, COACPXKAHHUS KHUCIOPOIa BO BIBIXaEMOM
BO3JIyX€ M MOTOAHBIM yCaoBUsAM. OCHOBOHM aganTalliy )KUBOTHBIX K BBICOKOTOPHOU
TUIIOKCUU  BBICTYNMAaeT  YCTAHOBJICHWE  TIOMEOCTa3a  IIyTeM  HaNpsOKCHUS
¢usnonornueckux cucreM [C. Bb. Jammsapos, 1977; A. A. Aiimapanues, 1978;
A. C. Illanazapor, 1999; A. I'. 3apudssn, 1982; b. K. Tenamuera, 1990;
I'. C. Jxynycoma, 2013]. Ilpu 3ToM «iieHa» aJanTallid W HACKOJIBKO OHa
OMOJIOTUYECKH HAJEKHA, OCTaeTCs MpEAMETOM u3ydeHusa. JlJigs OIEHKH 3TOro
¢dbeHomeHa B (PU3UOJIOTHH 3a4aCTYIO UCTIOIB3YIOTCS Pa3INdHbIC SKCIIEPUMEHTAIbHbBIC
monenu [M. E. Kononer, 1999], xoTopbiec HampaBlieHbl Ha CO3/aHUC SHTPOIHH —
HapyImIeHUsS  YIOPSAOYECHHOCTH  (YHKIMOHUPYIOIMUX CHCTEM, HA4WHAsS CO
CTPYKTYPHOTO W yJIBTPACTPYKTYPHOTO YPOBHSI M 3aKaHYMBAs OPTaHU3MOM B IIEJIOM,
BIUIOTH JI0 TIOBEIEHYECKUX PEAKINil 1 paboTOCIIOCOOHOCTH )KMBOTHBIX.

M3BecTHO, 4YTO CphIB MEXaHW3MOB aJanTallid BO MHOTOM OOYCIIOBIICH
MUKPOLMPKYJIATOPHON TUCPYHKIMENH, KOTOpash COCTaBISET OCHOBY IOCIEIYIOIIEro
pPa3BUTHS ~ LUTOTOKCHMYECKOTO, HOHHOTO,  BAa30r€HHOTO  OTEKOB,  HapYIICHUS
reMarodHIeamueckoro Oaprepa M remopparuueckoit konBepcuu [J. Simard et al.,
2021]. Ilpu >TOM peMOJCIUPOBAHHE MHUKPOLMPKYJISTOPHOTO Pycia JISKHT B OCHOBE
KJIMHUKY, JICYCHHUS U TIPOTHO3a YEePETHO-MO3TOBOM TPAaBMbI M UIIIEMUH TOJIOBHOTO MO3Ta.

HecMoTpst Ha akTyaJlbHOCTb M B@XXHOCTb OTOM MPOOJIEMBI BOIPOCHI
PEMOIETTUPOBAHUSI MAKPO- M MUKPOIIOJCUCTEM 1epeOpaIbHOTO KPOBOOOpAIEHUS U
COCYIUCTOTO CIUJIETEHHS TOJIOBHOTO MO3Ta MPHU KOJIJIATEPaIbHOM KpOBOOOpAIICHUH B
BBICOKOTOPhE HE PACKPBITHI. OCTPO CTOUT BOIPOC M O PECTUTYIIUH W3MEHEHHUH MO
NEUCTBUEM HEUPOIIPOTEKTUBHBIX CPEICTB.

B mocnemHue nBa AECSITUIETHS aKTHMBHO BEAETCS JKCIEPUMEHTAIBHOE W
KIMHAYECKOE H3YYCHHE HEHUPONMPOTEKTHBHBIX BO3MOYKHOCTEH TIHMOCHKIAMHUIA —
NPEICTAaBUTENI BTOPOH TEHEpAIMi MPOU3BOAHBIX CYIb(OHIIMOYEBHHBI. 3a 3TO
BpeMsl pacKpbiTO ydacTue npemnapara B uHruoupoBanuu SURI1-TRPM4 kananor
KJIETOK TOJIOBHOTO MO3Ta TNPH HWIIEMHH W YEPEITHO-MO3TOBOM TpaBME B OOBIYHBIX
yCIIOBUSX OOWTaHUsA. B TO ke Bpems CBEJCHHS O BIWSHHM TIMOCHKIAMHUIA Ha
KOMITOHEHTBI COCYJUCTOTO CIUICTEHUS U MHUKPOIMPKYJSAIIUIO TOJOBHOTO MO3Ta B
YCIIOBHSIX KOJIATEPATLHOTO KPOBOOOPAIIEHHS B BEICOKOTOPhE OTCYTCTBYIOT.



CBsi3b TeMbI JUCCEPTALMM ¢ IPHUOPUTETHHIMU HAYYHBIMHM HANIPABJICHUSIMH,
KPYNIHBIMM HAYYHbIMM NpOrpaMMaMu (IIPOEKTAMH) OCHOBHBIMHM HAY4YHO-
HCCJIeN0BATEILCKMMHM  pa0oTaMH, NPOBOAUMBIMHM  00pa30BaTeJbHBIMH W
HAYYHBIMH y4pexkaeHussMH. lccienoBaHue TMpPOBENEHO B paMKax MpPOEKTa
2.3.3. «I'opHast TpaBMaTOJIOTHSI: JISUeHHE, MPOPUIIAKTUKA OCTIOXKHEHUI» 110 [Iporpamme
pazButus  Keipreizcko-Poccuiickoro  ClaBSHCKOTO YHUBEPCHUTETa, YTBEPKICHHOM
MunuctepctBoM Hayku U obpazoBanus Poccuiickoit ®enepanun (Ilpukasz Ne351-I1 ot
10.07.2017 r).

Heabp wuccaenoBaHusi. YCTaHOBUTh (PU3MOJIOTUYECKUE 3aKOHOMEPHOCTHU
PEMOIEIMPOBAHUS COCYAUCTOrO CIUIETEHHUSI I MUKPOLIMPKYJISIUU TOJIOBHOTO MO3ra U
s dexT aeiicTBus rmuOeHKIaMuIa npu (yHKIMOHAIBHOM NEeperpy3Ke 3TUX CTPYKTYP
(uepeOpanbHBIX HAPYIIEHUSIX) B YCIOBHIX BHICOKOTOPBS.

3agaum uccjie10BaHusA

1. U3yunTh (QU3MOJIOTHIO COCYAMCTOIO CILIETEHMS MKEIYyJA0YKOB, MAaKpo- U
MUKPOLMPKYJIATOPHBIX ~ IOJACUCTEM  KPOBEHOCHOTO  pyClla,  3JEKTPOJMTHOIO
rOMeocTa3a TOJOBHOTO MO3ra, MOBEJEHYECKOW aKTUBHOCTU U pabOTOCIIOCOOHOCTH
MUHTAKTHBIX KPBIC B BEICOKOTOPBE.

2. YcraHoBUTh (UBHOJIIOTHYECKAE OCOOCHHOCTH COCYJHMCTOTO — CIUICTCHUS
TOJIOBHOTO MO3ra B YCJIOBHAX KOJUIATEPAILHOTO LEpeOpaTbHOrO KpOBOTOKA (IpU
OunarepaIbHOM OKKITFO3UH OOIIMX COHHBIX apTepuit), I3MEHEHHE AJIEKTPOJIMTHOTO COCTaBa
TKaHEH! FOJIOBHOTO MO3ra M MOBEJIEHYECKYIO aKTHBHOCTh B HU3KO- M BBICOKOTOPBE.

3. OmnpenenuTh W3MEHEHUS COCYAHUCTOTO CIJIETEHHS TOJOBHOTO MO3Ta B
YCIOBHSIX KOJUIATEPaIbHOTO LEPeOpaTIbHOTO KPOBOTOKA, BBI3BAHHOIO YEPEINHO-
MO3TOBOM TpPaBMOM, BBIABUTh MX COINPSIKEHHOCTh C M3MEHEHHUSIMU 3JIEKTPOIMTHOIO
rOMEOCTa3a U MOBEJEHYECKON aKTUBHOCTH B BBICOKOTOPhE.

4. BbIIBUTH OCOOEHHOCTH PEMOJIETUPOBAHUS MAKPO- U MUKPOLIUPKYJISATOPHBIX
HOJICUCTEM TOJOBHOIO MO3ra B YCIOBHUSIX KOJUIATEpajIbHOrO KPOBOOOpAIlEeHHUs
(M1IEMUU ¥ YepEerHO-MO3TOBOM TPaBMbl) B BEICOKOTOPbE.

5. BbIICHUTH BIUsSHHE TJIMOCHKIAMHIA Ha COCYIHUCTBIH W  KJICTOYHBIM
KOMITOHEHT COCYAMCTOIO CIUIETEHUS U MUKPOLMPKYJISILUIO TOJOBHOIO MO3Ta IpH
KOPPEKLNHU 1epeOpabHbIX HAPYIIEHUN B BBICOKOTOPhE.

HayuyHnasi HOBH3HA NOJYyYeHHBIX Pe3yJbTAaTOB. BriepBbie yCTaHOBIEHO, YTO
COCy/MCTasi CETh COCYJUCTOrO CIUIETEHHs] TOJOBHOIO MO3ra pearupyer Ha
CyOTOTaJbHYIO MILIEMHUIO HHAYE, YEM MUKPOLIMPKYJIATOPHOE PYCIIO TOJIOBHOTO MO3ra, a
runepyHKIUs AIEHAUMOIIUTOB BBICTYIIAET KaK BHYTPHUKIIETOUHAS
OPUCIIOCOOUTENbHAA peakius. B cocyaucTol ceTu COCyAUCTOrO  CIUICTEHHS
TOJIOBHOIO MO3ra aKTUBHPYIOTCS apTEepPUOJIO-BEHYJISIPHbIE aHACTOMO3bl, CHHMXKAETCS
PUCK pa3BUTHUSI OTEKA COCIUHUTEIIbHOTKAHHOM CTPOMBI, TMOBBIIIAETCS EMKOCTb
KallWUISIPHOTO pycia. B MUKpOLIMPKYISTOPHOM pyciie TOJIOBHOTO MO3ra MpeodiagaroT
PEOJIOrMUYECKUE U3MEHEHUS KPOBU ¢ (DOPMUPOBAHUEM COCYI0B 3aMBIKAOILIETO TUIIA.



BnepBbie yCTaHOBJIEHO, 4YTO IPU HIIEMHH TOJOBHOTO MO3Ta B YCIOBHSX
BBICOKOTOpPbSl MPOUCXOAUT YIUIOWICHUE SIEHAUMHAIBHOIO TMOKPOBA COCYIUCTBIX
CIUIETEHHI TOJIOBHOIO MO3Ta M paclIUpeHHe amnuKajdbHOM u 0a3zojiaTepaibHOU
NOBEPXHOCTEN 3MUTENNS. B TKaHM TOJIOBHOTO MO3Ta B 2 pa3a BO3pacTacT ypOBEHb
Na" B cpaBHCHHMH ¢ MHTAKTHBIMHU YKMBOTHBIMHU C OJTHOBPEMEHHBIM HEIKBUBAICHTHBIM
yBenuueHneM noHoB K.

BnepBbie nmokazaHo, 4YTO YEPEMHO-MO3rOBasi TPaBMa B BBICOKOTOPbE BBI3BIBAET
AKTUBHOE PAaCKpBITUE PE3EPBHOIO KANWULAPHOTO pYyCia, YCWIEHHE Ba3OMOIIUH,
HapyIICHUE JHKBOPOAHIIEPaATNIecKoro Oapbepa C OTCIOCHHEM SNEHAUMUATIBHON
BBICTUJIKH JKEJIYZJOYKOB TOJIOBHOT'O MO3Ta.

['mubeHkIaMu  MPENsSITCTBYET PAa3BUTHIO TE€MOPEOJIOTUYECKUX HW3MEHEHUHA U
CHIKaeT ypoBeHb Na® B TKaHSX TOJOBHOIO MO3ra, YMCHBIIAs BbIPAKCHHOCTh
LIUTOTOKCUYECKOTO M Ba30I€HHOIO OTEKOB B HU3KOIOphe. B BBICOKOrOphbe mperapar
PE3KO YMEHBIIIAeT MOCTyIUIeHHe Na* B TKaHM TOJIOBHOTO MO3Ta M TIOBBIIIIaeT ypoBeHb K,
HOPMATU3YET METa0O0JIU3M, CHIYKAET «CITy4aliHYI0 HEKPOTUYECKYIO THOEIIb) KIIETOK.

IIpakTHyeckass 3HAYMMOCTH MOJYYEHHBIX Pe3yJabTATOB. Y KUBOTHBIX,
npeObIBAIOIIMX B OCTPOM CTaJWM aJalTallid K BBICOKOTOPHIO, OTMEUYAIOTCS
aJanTUBHBIE PEAKIUU MUKPOLMPKYJIATOPHOIO pyciia rojioBHOro mo3sra. Coszmanue
(G yHKIIMOHATBHBIX MEPETrPy30K MHKPOLUHUPKYJISATOPHOTO pycna IIyTEM
BOCITPOM3BEJIEHUSI MOJIENE KOJUIaTepaIbHOr0 KpOBOOOPAIIEHHS TOMOTaeT OLEHUTH
[IIyOMHY 3TUX MEPECTPOEK.

Peructparus nosoxutenbHoro 3¢@exra rimdbeHknamuaa Ha (yHKIMOHUPOBAHHE
MUKPOLMPKYJIITOPHOTO PYClia TOJIOBHOTO MO3Ta KpPBIC B DKCIEPUMEHTE MUMEET BaKHOE
3HAYEHHE JUISI TOCJHEAYIOINX KIMHUYECKMX HWCHBITAHUM Npenapara B JICUEHUH
1epeOpaibHBIX PACCTPOIMCTB, BO3HUKIIINUX B BEHICOKOTOPHE.

KnvuHnueckue ucnbITaHUsl U BHEJIPEHUE MIMOCHKIAMIIA B JICUEOHYIO MPAKTUKY
CHM3AT 3aTpaThl TI'OCYyJAapCTBA W MAUMEHTOB Ha JOPOrOCTOSAIIME IMpenaparbl U
XUPYPrUYECKOe BMEIIATENbCTBO TIPH JICUCHUH HapyUIEHUW IepeOpasbHOTO
KPOBOOOpAIIICHHUS.

PesynbraThl paboThl BHEApPEHBI B Y4eOHBIM TMporiecc Kadeapbl HOpPMaIbHOMN
¢usnonornn  Keiprescko-Poccuiickoro  CrnaBSHCKOTO  YHUBEpCHUTETa  MMEHU
b.H. EnpunHa ¥ UCNIONB3YIOTCS HA MPAKTUYECKUX 3aHATHAX MO Teme «Dusmomorud
IIEHTPaJIbHON HEPBHOM CHUCTEMBI», a TaK)Ke Ha Kadeape T'UCTOJIOTUH, SMOPHUOJIOTHH U
uuronorun  Keipreiscko-Poceniickoro  CrnaBIHCKOTO ~ YHHUBEPCUTETa  UMEHHU
b.H. Enpuuna. Martepuansl auccepTaiuy MOBBIIAIOT 3()PEKTUBHOCTh BOCHPUATHUS
CTyJAeHTaMu crenuaibHocTel «JleueOnoe neno» u «llequarpudeckoe aeno» 2 Kypca
TUCTOJIOTUU COCYJIUCTOTO CIJIETEHUSI M MUKPOLMPKYISITOPHOIO Pyciia TOJOBHOIO
MO3ra IIpU U3y4eHUU TemMbl «HepBHas TKaHby.

OcHOBHBIE M0JI0KEHHUS JUCCEPTALUMU, BBIHOCMMbIE HA 3aIUTY:

1. XapakTtep (QYHKIMOHUPOBAHMS  COCYAUCTOTO CIUICTEHUSI U YPOBEHb



MUKPOIUPKYJIAIMA TOJOBHOTO MO3ra B YCJIOBHUSX BBICOKOTOPBSl OIpPEACIICTCS
PEMOJIETMPOBAHUEM COCYIUCTOrO pyclia U KIETOYHOI'O KOMIIOHEHTa COCYIUCTOTO
CIUIETEHHMSI, a TAK)KE U3MEHEHUEM AJIEKTPOIUTHOTO OanaHca.

2. llepeOpanibHble HApYIIEHHUS B BBICOKOTOpPhE MPUBOJAT K CHA3My MPOCBETa
apTepruoJl M AaKTUBALMM ApTEPHOJIO-BEHYJSIPHBIX aHACTOMO30B C BO3PACTAHHEM
YacTOTbl PA3BUTHUS OTEYHBIX SIBJIEHWH, KOTOPHIE YTrHETAIOT IOBEJAECHUYECKYIO
AKTUBHOCTb UCCIIEAYEMbIX TPYIII KUBOTHBIX.

3. Dbdexr rambeHKIaMUAa CBS3aH C BIUSHAEM HAa COCYAHCTOE pPYCIIO,
reMOPEOJIOTHIO U SMEHANMOLUTHI COCYIUCTOTO CIUIETEHUS, AJIEKTPOIUTHBI OOMEH,
MOBEJACHYECKYI0 aKTUBHOCTb U pabOTOCIIOCOOHOCTD KUBOTHBIX.

JInvHbIi BKJIAJ cOMCKATE/Is1. ABTOPOM ONPEAEIICHBI METO/IbI UCCIIEI0BaHUS,
BUJbl SKCIIEPUMEHTAIBHOTO MOJEIMPOBAHUS, OCYLIECTBIEH MOJ0O0p JKMBOTHBIX U
BBITMIOJIHEHBI CEPUU SKCIIEPUMEHTOB B HU3KOIOPHE U BBICOKOTOpBE; MPOBENEH 3a00p
OMOJIOrMYECKOro MaTepuaja C MOCIEIYyIoed CTaTUCTUYECKOH oO0paboTko u
aHaJIM30M.

AnpoOammu pe3yabTaToB aucceprauuu. OCHOBHBIE TMOJOKEHHS IUCCEPTALUH
nonoxkeHsl  Ha: Il MexnyHapogHOl — HAyYHO-TIDAKTUYECKOM  KOH(epeHIMr
«OKONpo(UIaKTUKA, O3J0POBUTEIBLHBIE W CHOPTUBHO-TPEHUPOBOYHBIE TEXHOJIOTHI
(banamos, 2018); bummkekckoi cekimu «I opHas cpena oOUTaHUS U KU3HEIEATEILHOCTD
yenoBeka» (bumkek, 2018); VII Bceepoccuiickoil KOHPEpEHIMH C MEXTyHAPOIHBIM
yyactueM «Meauko-(pru3noaornyeckiue npoodaeMbl 3KOJIOTHH YESIOBEKa», MOCBSILEHHON
30-metnio  YJIBSHOBCKOTO —ToOCyAapcTBeHHOro yHuBepcuteTa (YibsHOBCK, 2018);
X  Poccuiickoit  (MTOTOBOIM)  HAYYHO-TIDAKTUYECKOM  KOHKYpC-KOH(epeHIMHn ¢
MEXIYHApOIHbIM YYacTUEM CTYAEHTOB M MoJoabix y4yeHbiX «ABUIIEHHA-2019»,
(HoBocuOupck, 2019); Ha KOH(EPEHIMU CTYACHTOB, OPAMHATOPOB MW AaCIHPAHTOB,
nocesiieHHor 190-netnro co nmHs poxnenuss .M. Ceuenosa u 170-netvro co aHs
poxnenust W. I1. TTaenosa (bumkek, 2019); Ha MextyHapoaHO HayYHO-IIPAKTUYECKOM
KOH(EPESHIIMN MOJIOJIBIX YUCHBIX TaIlKeHTCKOW MEIUITMHCKOM akaaeMuu «MeTuIHeKast
Hayka XXI Beka. Barmsin Oymymiero» (Tamikent, 2020).

ITosiHOTA OTpakeHUs Pe3yJbTATOB AMccepTanuu B myoOaukanusax. [lo teme
aUccepTalMy  onyonukoBaHo 17 HaywyHbsix pabor, W3 HUX 9 crareidi — B
pekoMengoBanHbiXx u3ganHusix HAK TIKP, 2 — B 3apy0exHBIX KypHaJax,
unaekcupyembix cuctemoit PUHLI, 1 yueOHoe nocobue u 1 Monorpadus.

Crpykrypa u o0bem auccepraumum. /[luccepraums wusnoxkeHa Ha 148
CTpaHMIIAX MAIIMHOMUCHOTO TEKCTa U COCTOMT M3 BBEIECHHUS, 0030pa JTUTEpaTyphl,
METOJIMYECKON TJIaBbl, TJaBbl PE3yJIbTaTOB COOCTBEHHBIX HCCIEIOBAHUMN, BHIBOJIOB,
MPAKTUYECKUX  PEKOMEHJALUM, CIIMCKAa  HCMOJIb30BAaHHBIX  HMCTOYHUKOB,
BKJIrOYaroIero 116 ncToYHUKOB Ha PYCCKOM sI3bIKe, 139 HCTOYHMKOB Ha aHTJIMICKOM
S3bIKE U TpuiiokeHust. Pabota wumoctpupoBana 28 Tabnunamu, 40 opuruHaaIbHBIMU
dboTocHuMKamu, 15 pucynkamu (nuarpammamu), 6 hopmynamu.



OCHOBHOE COJEPXAHUE JUCCEPTALIUU

Bo BBegeHuM auccepTaiyu MpeaCTaBIeHa aKTyallbHOCTh TEMbI MPOBEICHHOTO
WCCIIeIOBaHMsI, OOOCHOBaHHWE HEOOXOJMMOCTH €ro TMPOBEICHUS, IIeNb, 3aadH,
Hay4HasT HOBHW3HA, MPaKTUYECKass 3HAYUMOCTh PAOOTBI WU OCHOBHBIC TOJOKCHUS
JCCepTaliy, BBIHOCUMBIC Ha 3aIlUTY.

B raase 1. «O030p JuTepaTypb» NPUBOAATCS JaHHbIC O (PYHKIIMOHUPOBAHUU
COCY/IMCTOTO CIUIETEHUSI U MUKPOIUPKYJISIIUU TOJIOBHOTO MO3Tra B YCIOBUSX OOBIYHOM
cpelbl OOWUTaHUS M TpU JEHCTBUU (PAKTOPOB BBICOKOTOPbS, MOTYEPKUBACTCS
COBPEMEHHBIM B3TJISi[] HA COCTOSTHUE 3TUX CTPYKTYp IMpPH LiepeOpaibHbIX HAPYIICHUSIX
B HHM3KO- UM BBICOKOTOPBE, aHAIU3HUPYIOTCA MPUHIMIHAIBHBIE MOAXOABl K
npo(UIAKTUKE OCIOKHEHUN YePETHO-MO3rOBOM TPABMbI M UIIIEMHUH T'OJIOBHOTO MO3Ta.

PaccmaTpuBaroTCsi aianTanMoHHbIE TEPEeCTPOMKH COCYIUCTOIO W KJIETOYHO-
CTPOMAJIBHOTO KOMIIOHEHTOB COCYAMCTOTO CIUIETEHUSI TOJIOBHOTO MO3ra Kak
MaTepUabHOM OCHOBBI, @ HE CEKpPEeTa, SBIIIOMICTOCS MPOAYKTOM JEATEIbHOCTH
ATUX CTPYKTYP.

I'naBa 2. «MeTox0/10TUsI 1 METOAbI UCCJICIOBAHMSD)

DKCIepUMEHTAIbHBIE BMEIIATENbCTBA OCYIIECTBIUIMCEH coryiacHo «IIpaBuiam
naboparopHoit nipakTuku B Poccuiickoit @enepanun» (Ilpukaz M3 PD ot 19 urons
2003 Ne267) u EBpomneiickoii KOHBEHIIMEH O 3alllUTe KUBOTHBIX (AupekTuBa 8§6/609
EEC). Ilporokon uccnenoBanus og00peH JOKAIbHBIM dTHUYECKUM KOMHUTETOM TIPH
HIIO  «lIpodunakruueckass wmemunuHay  MuUHUCTEpPCTBA  3ApaBOOXPaHECHUS
Ksipreizckoit PecriyOmuku.

2.1 Obvexkm uccneoosanus — 106 6enbix kpbic-camiioB, maccoi 210-290 r ¢
CO3JJaHHBIMH B DKCIIEPUMEHTE IepeOpaIbHBIMUA HApYIICHUSIMU: CyOTOTaIbHON
UIIIEMHEH TOJIOBHOT'O MO3Ta U YepEITHO-MO3r0BOM TpaBMo# (Tadmuma 2.1.1.1).

Tabnuua 2.1.1.1 — Pacnipenenenue >XKMBOTHBIX B SKCIIEPUMEHTE

Cepun
HU3KOTOpbe BBICOKOTOpbe
(r. bumkek, 760 M Hag yp.MoOpsI) (Tys-Amyy, 3200 M Hag yp.Mops)
I'pynnsi

| rpynmna — MHTaKTHBIE )KUBOTHBIE

Il rpymma — >KUBOTHBIE C CyOTOTaIbHON
UIIIEMUEH T'OJIOBHOTO MO3ra

Il rpyrma — »KMBOTHBIE ¢ CyOTOTATIbHOM

la — rpynna — MHTaKTHBIE )KUBOTHBIE

Ila rpymnma — >KUBOTHBIE C CYyOTOTAJIbHOM
UIIEMHEN TOJIOBHOTO MO3ra

Illa rpynma  —  KMBOTHBIE C

WIIEMUEH TOJIOBHOTO Mo3ra Ha (oHe
KOPPEKIIUHU TMTMOCHKIIAMUIOM

CyOTOTaNbHON HIIEMUEH TOJIOBHOTO MO3ra
Ha (OHE KOPPEKIUMH MMHOCHKIAMHIOM

IV rpynma — XUBOTHbIE C YepEHHO-
MO3IrOBOM TPaBMOM

IVa rpynna — >KMBOTHBIE C YEpENHO-
MO3IrOBOM TPaBMOM

V rpymnmna — XKMBOTHBIE C YEpPENHO-
MO3rOBOM TpaBMOM Ha (hOHE KOPPEKIUU
TIMOSHKIAMHUIOM

Va rpynma — >KHBOTHBIE C YEpENHO-
MO3roBOM TpaBMON Ha (OHE KOPPEKIHH
TIMOCHKIAMUIOM




Ilpeomem wuccnedosanusa: W3ydeHHE B OKCIEPUMEHTE Ha >KUBOTHBIX
COCYJIMCTOTO CIUIETECHUS 111, IV, OOKOBBIX YKEITYJIOUKOB u
MaKpO- MUKPOLIMPKYJISITOPHBIX MOJCUCTEM TOJIOBHOTO MO3Ta MpPHU (PYHKIMOHATBHBIX
neperpy3kax.  OyHKIMOHUPOBAHUE  COCYJUCTOTO  CIUIETEHUS U Makpo-
MUKPOIUPKYJIATOPHBIX MOJCUCTEM T'OJIOBHOIO MO3ra MCCIIEIOBAIOCH B BHICOKOTOPHE
(mepeBan Tys-Amry, Beicota 3200 M.Hag yp.Mopsi), BpeMsi peObIBaHUS KUBOTHBIX B
BBICOKOTOphE — 12 "yacoB (aBapuiiHas cTaaus ajanTaluu).

JI71sl OLIEHKH Ha/Ie)KHOCTU OMOJIOTMYECKON aanTallMi COCYIUCTOTO CILUIETEHUS
U MUKPOLMPKYJSIUU TOJOBHOTO MO3ra UCIHOJIb30BAINCH 3KCIEPUMEHTAIbHBIE
MOJISNIA KOJUIATEPAIbHOTO KpOBOOOpameHust (MeToJl CyOTOTaJbHOW HWIIIEMHHU IO
B. /1. Po3BanoBckomy (1985) u yepenHo-mM03roBoil TpaBMbl (yaapHash MOJEIb IO
Y. Tang (1997)). [IpoBoauiiock mccieIoBaHNE BO3MOXKHOCTSH TIIMOCHKIAMHUIA IS
KOPPEKIIMU HapyUICHUH 1epeOpaabHON MUKPOIMPKYJSIUA B  BBICOKOTOPHE.
[Ipenapar (MUKpOHU3UPOBaHHBIN rauOeHKIamMua B 03¢ 0,1 MI/Kr Beca >KMBOTHOTO
per 0S) BBogwiM Yepe3 12 yacoB W 24 dYaca TMOCIE BOCHPOHM3BEIACHUS
AKCIEPUMEHTAIIBHBIX MOJEIEH )KUBOTHBIM.

2.2 Memoout uccieoosanus

2.2.1 Memoowl uzyuenus mukpouyupkyaayuu. Jins u3ydeHus: MUKPOLIMPKYJISIUN
WCIIOJTb30BAJICS. MUKPOCKOIMMYECKUIT METOJ, KOTOPBIM COYETAIM C MHBEKIMEH COCY/IOB.
OTO €IVHCTBEHHBIM METOJ, MO3BOJIIOIIMN M3YYUTh AHTMOAPXUTEKTOHUKY COCYIHMCTOrO
pyclia, TEOMETPUIO €r0 COCYJOB, BBISIBUTH KOJMYECTBO COCYIOB, UX JHAMETPbI, YIJIbI
OTXOXKACHUSI MaJlbIX OT 0oJiee KPYIHBIX, YTO B COBOKYIHOCTH JAET MCUEPIbIBAIOIIUE
CBEICHMSI O COCTOSIHUM MHUKPOLMPKYJSIUMHA. ['OTOBbIE  Cpe3bl  OKPAIIMBAIWCH
reMaTOKCHJIMH-303UHOM, TUKpo(yKcHOM 10 Ban 'u3ony. ['uctonornyeckue npenaparsl
m3ydanuch nosi mukpockonoM Olympus Bx40 (SAnonus). Mopdomerpuro mpoBOIMU €
TIOMOIIIBIO TIPUJIOKEHUS JIs1 U3MEPEHHSI MUKPOCKOITUUECKHX 00heKTOB Top View.

2.2.2 Memoo «omkpboimozo nonay. O GyHKIIMOHATBHOM COCTOSIHUM KUBOTHBIX
CYJIMJIM T10 TIOKA3aTeJsIM MOBEACHUSI KPbIC B TecTe « OTKPBITOE MoJe» Ha 1-€ U 3-u cyTKu
AKCIIEPUMEHTA. PerucTpupoBaliuch JBUTATENbHAs AKTUBHOCTh, OPUEHTHPOBOYHAS
peakuus, uccaeaoBarenbekoe noseaeHue (3axapos I'. A. ¢ coasr., 2011).

2.2.3 Memoo u3yuenus mbluieuHoul cunvl (Qpuzuueckoi pabomocnocoonocmu)
no Cnepanckomy B.B.. DyHKIIMOHABHBIN TECT HA PU3NYECKYIO PAOOTOCIIOCOOHOCTD
KpbIC mpoBoaAmH 1o Metoauke Cnepanckoro B. B. (Bumnuesckuit A. A., 2007).

2.24 Memoo onpedenenus 3I1eKmMpOAUMO8 6 MKAHU 20J106HO20 MO32d.
Conepxanue dJIEKTPOIUTOB ONpeaeisuid Ha miiaMmeHHOM (otomerpe [IOM-YXII 4.2.
metonoM A. I. Pymmens u A. @. baxxenooit (1967) B momudukaimu 3axaposa I'. A.
(2012) B yyacTKax TOJIOBHOTO MO3ra, COACPIKAIIHMX COCYIUCTOE CIICTCHHUE JKEITYI0UKOB.

2.2.5 Cmamucmuueckuii aHAIUu3 NOAYYEHHBbIX OAHHBIX TIPOBOAWIICA B IPOrpamMme

SPSS 16.0. JlocToBepHBIMU CUMTAINCH OTJIMYMS C YPOBHEM 3HauMMocTH Oojee 95 %
(P<0,05).



B ruaBe 3. «Pe3yabTarbhl COOCTBEHHBIX HCCJIEIOBAHHI» TIPEICTaBICH
aHaJIU3 PE3YJIbTaTOB COCTOSIHHSI COCYIMCTOTO  CIUICTCHHS W MHUKPOIMPKYJISIIHHA
TOJIOBHOTO MO3Ta B BBICOKOTOPbE Y WHTAaKTHBIX JKMBOTHBIX, a TaKXe IIpH
NPEIBIBICHUA HArpy30YHBIX MOJIEJICH HAa CHCTEMY MHUKPOLMPKYJSIIUUA U CIIOCOO0B
KOppPEKIIMM  BO3HUKIIMX  HapymeHuwid. [lokazan  XxapakTep  pearupoBaHUs
KOMITOHEHTOB COCYJIHUCTOTO CIUIETCHHUS Ha BBICOKOTOPHYIO THIIOKCHIO M TIPOIIEeCC
dbopMupoBaHUs COOCB B CUCTEME aaNTAIlN HA MEKPOYPOBHE.

3.1 Cocyoucmoe cnnemenue u MUKPOUUDPKYIAUUA 2071086HO20 MO324 8
8bICOKO20PbE

B BBICOKOTOpBE OTMEYAaETCs] TEHACHIMS K PACIIUPEHUIO KaIWUIIPOB
cocyaucToro cruiererus rogosHoro mosra (CCI'M) ¢ yBennuenueM nudPpy3noHHOTo
paccTostHUS. BHYTpUKIETOYHAasT TPHUCIIOCOOWTENbHAS pEreHepanus OpraHOUIO0B
KJIETOK KaK OCHOBHOM cyOcCTpaT TrunepQyHKIUUA SHEHAUMOIIMTOB CYIIECTBEHHO
U3MEHSICTCS: YBEIMUUBACTCS 00BEM ITUTOILIA3MbI SICHIUMOIUTOB (Tabmuia 3.1.2),
pactet nputok Na* B TkaHu ToJIOBHOTO Mo3ra (tadmuia 3.1.3).

Tabnuua 3.1.2 — CpaBHUTENbHbIE JaHHBIC SMEHIUMOIUTOB COCYAMCTHIX CIUICTCHHM
TOJIOBHOTO MO3Ta B HU3KO- U BBICOKOTOphe (HM®)

IlokazaTtenu | O0beM O0beMm O0Bem ALO
Bricora KJIETKH saapa IIATOIIJIA3MBI
Huzkoropne 7583,2+ 520,5+ 7062,7+ 0,07+
379,8 25,5 373,7 0,004
Bricokoropne 261142+ 658,1+ 25456,07+ 0,03+
1633,4"MN | 35,5M 1627, 7MN 0,002"M\A

[Tpumeuanue: M/MP<0,001; ~P<0,01; "P<0,05. ~ Pa3nuuusi pa3zMepoB >MEHINMOIMNTOB
KUBOTHBIX B BRICOKOTOPBE JIOCTOBEPHBI C JAHHBIMU JKHBOTHBIX B HU3KOTOPHE.

Tabmuua 3.1.3 — DNEKTPOJUTHBIM COCTAB TOJIOBHOTO MO3Ta B HH3KOTOpbE U
BBICOKOTOphe (MMOJIB/100T)

[Tokazarean | Na* K* K/Na
['pynnsl
Huskoropbe 10,9+0,2 35,05+1,1 3,2+0,7
Bricokoropne 16,4+£0,6"MN 35,4+1,2 2,2+0,09"MN

[Tpumeuanue: ”"P<0,05, "~P<0,001, "*P<0,001. ~ Pazmmuus Mexay TOKa3aTesIMH,
MOJTYYCHHBIMH B BHICOKOTOPHBIX OMBITaX MO CPABHEHHUIO C HU3KOTOPHBIMHU JIOCTOBEPHBI.

B cootBercTBUE C ATUMH CABUTI'aMM Ha6J'IIOI[aeTC$I TCHACHINUA HN3MCHCHUA
IICUXOOMOIIMOHAJIBHBIX peaKHI/Iﬁ u HBHF&TGHBHOﬁ dKTUBHOCTH B CTOPOHY HX
YMCHBIICHUS, 3a HCKIIOYCHHCM aKTa I[G(I)eKaLII/II/I, YBCIIMYCHUC KOTOpOﬁ
CBUACTCIILCTBYCT 00 YCUIICHNHA 3MOHHOH3HBHOﬁ AKTHNBHOCTHU XMBOTHBIX.



3.2 Cocyoucmoe cniemenue u MUKPOUUPKYAAUUA 207106HO20 MO0324 NPU
CyOmomanvbHol uwieMuu 6 HU3K020pbve

[Ipn ¢dyukuroHanpHOM Harpy3ke MetojoMm BocmnpousBeaeHuss CUIM B
HU3KOTOPbE OTMEYAECTCSl CY)KEHHE JuamMeTpa (PYHKIHOHUPYIOIIUX KAMWUISPOB C
yBenudeHueM ux  auddysnoHHoro  paccrosHus  (tabnuma  3.2.1),  4ro
CONPOBOXKIAETCS AKTUBU3AIMEN aHACTOMO30B Mexky cocynuctbiMu cetsimu CCI'M.
Orcroma creayer, 4To AaXKe TOche OmiarepadbHOM OKKIFO3UM OOIMMX COHHBIX
aptepuii (BOOCA) kpoBoTok B cocynuctsix cetax CCI'M coxpansieTcs.

Tabmuua 3.2.1 — U3menenue auametpa u qudPy3MOHHOTO PACCTOSIHUS KaUIUISIPOB
COCYIUCTOTO CIUIETEHUS TOJIOBHOTO MO3ra MpHU €ro CyOTOTaJbHOM WIIEMUU B
HU3KOTOpbE (HM)

[Tokazarenu HuameTtp Huddysnonnoe
['pynmsr KalmUIsIPOB paccTosiHHE
310pOBBIC )KUBOTHBIE 23,84+0,3 28,5+0,5
Kupotusie ¢c UI'M 11,440 4%** 31,5+1,1%

[Tpumeuanue: ***P<0,001; **P<0,01; *P<0,05. * Paznuuus nuamerpa u nud@dy3noHHOTO
PacCTOSHUS KaMMJUISIPOB IOCTOBEPHBI MEXKTY TaHHBIMH 3JI0POBBIX U KHBOTHBIX ¢ IT'M.

[Tpu CUI'M Bo3pactaeT 00beM SMEHIMMHUATBLHON KIETKH B 3,6 pas3a 3a cuer
yBEJIMUCHUsI siiepHOTO KomroHeHTa Ha 78% (P<0,001) u oObema IUTOIMIIA3MbI
kinetku Ha 280% (P<0,001) B cpaBHeHHMHM C JaHHBIMH TpPYIIbl KOHTpoJis. B
pe3ynbTare saepHo-nuToriazMarndeckoe otnomenue (A10O) camxkaercsa Ha 43% ot
ucxonubix BenuunH (P<0,01). DTu u3MeHEeHUs COMPOBOXKIAOTCS moBbiiieHneM Na* B
TkaHsx wmo3ra ¢ 10,9+0,2 mmons/100r cyxoit maccel B HOpMe g0 23,2+1,7
MMmoutb/100r (P<0,001) mpu CUT'M u camkenuto K/Na cootHomenus Ha 47%.

B MakpoupKyIsTOpHON MOACUCTEME apTEPUH MBIIIEYHO-3JJACTUYECKOTO TUIIA
CHa3MHUPYIOTCA, HMX HWHTUMA CXHMaeTcsi M YTOJIIAETCs, 4YTO OOeCleyuBaeT
MPOTAJIKUBAaHUE KPOBH, MOCTyHAOIIEed MO KoyaTtepaisMm. HaumHaeTcss mporiecc
npoiudepauuy MOJIPHAOTEIUATBHOTO CJO0sl, KOTOPBbIA HMMEET KOMIEHCATOPHOE
3HaUYEHHE, HANIPABJICHHOE Ha O0ECreYeHUe HENpPEpPhIBHOCTH KPOBOTOKA B YCIOBUSX
€ro peaykKuuu. B MHKpOIUPKYISATOPHOW MOJICUCTEME apTEPHUOJIbI HAa PEAYKIIUIO
KPOBOTOKa OTBEYAKOT PE3KUM CYKEHHEM IPOCBETa M YTOJILEHHEM COCYAUCTOU
cteHku. B pesynbrare (QoOpMUPYIOTCS COCYIbl 3aMBIKAIOIIETO THIA, YTO HMEET
aganTuBHOE 3HadyeHHE. OJHOBPEMEHHOE pA3PBIXJIEHHE COCYJUCTOM CTEHKH C
oOpa3oBaHMEM BaKyoJIel W IIeNied MPUBOIUT K JWCTOHWUU, aTOHWUHU, OOJIMTEpaIln,
MHUKPOAHTHOMATHH, CTEHO3Y ¥ apEaKTUBHOCTH MHUKPOLUPKYIsTOpHOTO pycia (MLIP),
YTO HapyIIAeT MEXaHU3Mbl ayTOPETYIISIIIUU MO3TOBOTO KPOBOOOpAIIEHUSI.

BOOCA BBI3BIBaET Yy KUBOTHBIX HHU3KOTOPbS CHHKEHHE JIOKOMOTOPHOM
aKTUBHOCTU MO HApyXHbIM KBagparam B 4,5 paza (P<0,001) mo cpaBHeHHIO C
JAHHBIMU WHTAKTHBIX KUBOTHBIX. KOJIMUeCTBO BBHIXO/IOB B LIEHTP MOJISI COKpAIACTCS
B 3,1 pasa (P<0,01), xonwuecTBO BepTHKaldbHBIX cToek Ha 58% (P<0,001),
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KOJMYECTBO YXKHUBAIOUIUX JBWKCHHUH (TPYMHHT) MapaJoKCalbHO YMEHbINIAeTCS Ha
52 % (P<0,01). IloBmimiaeTrcs SMOIMOHAIILHOE HANPSDKEHHE >KUBOTHOTO, YTO
BBIpakaeTcs B ydamieHuu akToB Aedexanuu B 10 pa3z (P<0,001). Meimeunas cuna
KpbIc, CHIbKaeTcs 10 3,6+0,4 mporus 10,8+0,7 B rpymme koutpous (P<0,001).

3.3 Cocyoucmoe cnnemenue u MUKPOUUDKYIAUUA 207106HO20 NPU
CyOmomanvHoOl UueMuu 6 YCao8usx 6blCOK020Pb

[Tpu npenwsBreHnr (QYHKIHMOHATHLHON HArpy3KH METOJOM BOCIIPOW3BEICHHSI
cyoToTanbHOUW wuiemMund roiaoBHOTO mo3ra (CHMI'™M) B BBICOKOTOpbE KamWJUISIPhI
CCI'M cyxuBaroTcs, a uX AudQy3uoHHOE paccTossHUEe Bo3pactaeT (Ttadimma 3.3.1)
[0 CPaBHCHUIO C JaHHBIMHU, MOJYYEHHBIMH Yy HWHTAKTHBIX JKHBOTHBIX C PAaBHBIM
CPOKOM TIPEOBIBAaHUS B BLICOKOTOPKE.

Tabmuna 3.3.1 — {uametp u qudPpy3noHHOE PaCcCTOSHUE KAMWJUIIPOB COCYIUCTOTO
CIUIETEHHS TOJIOBHOT'O MO3ra MpH CyOTOTAIbHOM UIIIEMUH B BEICOKOTOPhE (HM)

[Tokazarenu | Jlnamerp KanuyuisipoB Huddysnonnoe
['pynmbl/sKMBOTHE paccTosiHue
Huskoropbse | 3g0poBbie 23,84+0,3 28,5+0,5

CUI'M 11,4+0,4%** 31,5+1,1*
Bricokoropse | 310poBbIe 25,3+1,06 29,6+0,5
CUI'M 16,4£0,5***AAA 32,06+0,9**

[Tpumeuanue: ***P<0,001; **P<0,01; *P<0,05. * Pa3nuuus 10CTOBEPHBI MEKIY JTaHHBIMU
KUBOTHBIX C CyOTOTaThbHOW UIIIEMHEH TOJIOBHOTO MO3Ta U JJAHHBIMH 370POBBIX KUBOTHBIX.
MAP<(,001; MP<0,01; "P<0,05. ~ Pa3nuuusi AOCTOBEPHBI MEXAY JAHHBIMHU, TMOJYYCHHBIMU B
BBICOKOTOPBE 10 CPABHEHUIO C PE3yabTaTaMH B HU3KOTOPbE.

[Tpu CUI'M B BbICOKOTOpBE OTMEUaeTCs epekannopoBka cocyaoB CCI'M, uro
obecrieunBaeT TUMEPOYHKIUIO U TUINEPTPODHUIO MEHAMMOIMTOB (Tabauma 3.3.2):
OHM YIUIOMIAIOTCS B PE3yJbTaTe CHI)KCHHS BBICOTHI M YBEIWYCHUS IIUPUHBI, YTO
MIPUBOJMT K YBEIIMUCHUIO alTMKATBHOU U 0a30/1aTepaaIbHOM MTOBEPXHOCTEH DITUTEITHS.

Tabmuma 3.3.2 — UV3MeHeHue OSIEHAUMOIMTOB TMPU CYOTOTAJIBHOM UIIEMUH
TOJIOBHOTO MO3ra B YCJOBUSX BBICOKOTOPhS [0 CPaBHEHUIO C JaHHBIMHU,
TIOJTy4€HHBIMH B HU3KOTOphe (HM®)

OKa3zaTeNu O0Bem O0neM sanpa | O0bem A0
['pymnima KJICTKH IIUTOILIa3MbI
o KonTtpoib 7583,2+379,8 | 520,5+25,5 | 7062,7+£373,7 0,07+0,004
% 2 | UM 27805,2+ 927,77+ 26877,5+ 0,04+
E §* 2603,4*** | 74 4%** 2568,6*** 0,004***
KonTtpoib 261142+ 658,1+ 25456,07+ 0,3+

3 1633,4™M" | 35,5 1627,7 "N 0,002/
S & UI'M 38776,9+ 2441,1+ 36335,8+ 0,07+
fg é 2301,4%**MN | 148 8*F*AWN | 2230,8** M 0,005*** 1\

[Tpumeuanue: ***P<0,001; **P<0,01;*P<0,05. * Pa3nmuuust JOCTOBEPHBI MEXIY JTaHHBIMH,
nosrydeHHbIME Tipu LT'M 110 cpaBHEHUIO ¢ pe3yabTaTaMi HHTAKTHBIX JKUBOTHBIX.
AMAP<0,001; “P<0,01; “P<0,05. * Pa3nuuusi JOCTOBEPHBI MEX1Y JAaHHBIMU aHAJOTHYHBIX OIBITOB
B BBICOKOT'OPhE M HU3KOTOPhE.
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B Bricokoropre CUI'M BbI3bIBacT poct Na* B 2 pa3a B CpaBHCHHH C JJaHHBIMH
3I0POBBIX JKMBOTHBIX B ropax u coctaniser 33,8+2.4 mmoin/100r mpotus 16,440,6
mmoJb/100r (P<0,001). Bospacraet ypoBenb K* Ha 25% (P<0,001), uTo mpuBoIuT K
camwkennio K/Na cootnomenus na 40% (P<0,001).

PeMmonennpoBanne B MakpOIMPKYJISTOPHOW TMOACUCTEME B BBICOKOTOPhE
3aTparvBaeT dSHIAOTEIHAIBHYIO, MBIIIEYHYI0 U aJBEHTUIHAIBbHYIO O00OJOYKU
COCY/IMCTON CTEHKH, IapaBa3allbHOC OKpPY)KCHHE, PEOJIOTUI0 KPOBU U HMEET
BBIPAKECHHBI T€TEPOTreHHBIM XapakTep. B mpocBeTe OJHMX KPOBEHOCHBIX COCYIIOB
HaAOJII0TaeTCs CTa3 KPOBH, B IPYTUX — MPUIMIIAHUE K CTCHKE JICMKOIIUTOB, B TPETHUX
— TIPEpPBHIBUCTAs WHBEKIUS TYIIH, B YETBEPTHIX — TPOMOBI, B ISITBIX — IPOCTO
MyCcTOTHl. B OTHEnpHBIX cocygax MpPOCBET HE BHUJCH BCIEACTBHE OOIUTEpalliH, B
JIPYTUX OH MPHOOpETAET MPUIYUTHBBIC (POPMBI IO TPUIUHE TUITOTOHWH W ATOHUH.

B xanuuisipHOM 3BeHE MUKPOIUPKYJISIMHU TOJIOBHOTO MO3Ta COCY/bI MyCThIE,
OoOTypHpOBaHHBIE KIJIETOYHBIMU JJIEMEHTAMHM WM 3aryCTEBIICH IJ1a3MOM KpPOBH.
Berpeuaroress  GyHKIMOHUPYIOIIME KANWJUIAPHI, COJEp)KAlllie IEJbHYI0 KpPOBb.
[TapaBazanbHOE OKpYXEHHE XapaKTepuzyeTcs MH(UIbTparuen mpuiiexanie TKaHu
MO3ra JISUKOIIUTAMHU U OTEYHOU KHUIKOCTHIO.

OOHapyKeHHBbIE U3MEHEHUSI OTPAKAIOTCS Ha MOBEICHUU KUBOTHBIX. Y KPBIC
CHIDKAETCS JIOKOMOTOpPHAsI aKTUBHOCTH 110 HApYXHBIM KBajpatam Ha 62% (P<0,001),
BBIXOBI B IeHTp 1o — Ha 90% (P<0,01), rpymunr — Ha 25% (P<0,01); xonmryecTBO
cToek yBenumumBaeTcs Ha 63% (P<0,01), 3armsinpiBanus B HOpku — Ha 14% 1o
CPaBHEHUIO C JAHHBIMA WHTAKTHBIX JKMBOTHBIX B BBICOKOTOPBE; MBIINICYHAS CHJIA
cHrkaetcs Ha 54% (P<0,001).

3.4 Bauanue 2nubeHKIamMuoa Ha cOCMOAHUE COCYOUCHMO20 CHIAEMEHUA U
MUKDPOUUPKYIAYUIO 207106HO20 MO32a NPU ULLEMUU 8 YCI08UAX HUZKO20PbA

['mubenknaMu yBEeNWYMBAET OUaMeTp KanmwuiapoB Ha 69% (P<0,001) u
ymeHbiaetr auddysnonHoe paccrosHue kKamwuipoB Ha  10% (P<0,05) mo
CpPaBHEHHUIO C JIaHHBIMU OIBITOB 0O€3 MpuMeHeHus npemnapara. Ha stom Qone
kamuisippl CCI'M COXpaHSIIOT TUMTMYHOE CTPOCHHE CTEHKH, MPOCBET PAaBHOMEPHO
3aI0JIHEH KPOBBIO.

IMox nefictBrem npenapara Moauduimpyercs snutenuit CCI'M (tabmmia 3.4.1).

Tabauma 3.4.1 — CpaBHHUTEIBHBIA aHAIM3 KIETOYHOI'O KOMIIOHCHTA (3MCHIMMOILMTOB)
COCYMCTBIX CIDICTCHUH KEYJJOYKOB TOJIOBHOTO MO3Ta TP TepeOpalTbHbIX HAPYIICHUSX
JI0 ¥ TIOCJIe IPUMEHEHNS TTIMOECHKIIAMHA/IA B HU3KOTOphe (HMY)

['pynmsr be3 npumenenus C npumeHeHneM
[Tokazarenu rIMOeHKIaMuUIa rIOSHKIaMHUIa
O0OBeM KIIETKH 27805,2+2603.,4 28502,3+1315,7
OObem siipa 927,7+74,4 705,8+53,02%
O0BeM IMTOILIa3MBI 26877,5+£2568.,6 27796,4+1309.4
A0 0,04+0,004 0,03+0,002*

[Tpumeuanue: ***P<0,001; **P<0,01; *P<0,05. * Pa3nuuus TOCTOBEpPHBI MEXKIY
pe3yJIbTaTaMH OIBITOB C IPUMEHEHHUEM U 0e3 MPUMEHECHHS NTHOCHKIaMHIA.
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Cynss 1o [OCTOBEPHOMY YMEHBILIEHUIO 00beMa siipa, SNEHAUMOLMTHI IPH
CUI'M Ha ¢QoHe npuMeHeHus rIHOEHKIaMUAA (YHKIUOHUPYIOT C MEHBIIUM
HaNpsKEHUEM.,

B mnoacucreme MakpOLMpKYISIUM S3PPEKT INIMOCHKIaMHAa BbIPAKAETCS
YMEHBILIEHUEM CIla3Ma apTEepUil MBIIIEYHO-AIACTUUYECKOrO THMA, Mposrdepanueit
MOJIPHAOTEIMABHOTO CJI0s, HAPYIIEHUEM IEIOCTHOCTH SHAOTENHS U OTEKOM MEIUU
COCYAUCTOU CTEHKH.

[Mpenapat npenotepariaet nocrymicane Na* (tadbmuma 3.4.2), a 32 HUM HOHOB

XJIOpa W BOJBI B TKaHW C IOCIEAYIONIUM pa3BHTHEM OTEKa, YTO COIPSHKCHO C
omokanorr SUR1-TRPM4 kanamos [J.M. Simard et al., 2017].

Tabmuma 3.4.2 — Bimsaune mmoOeHkiaamuaa Ha konneHtparuio Na®, K™ m K/Na
ko3 duirieHTa B TkaHu rojioBHoro mo3ra npu CUI'M B Huzkoropse (MMo:as/100r)

['pynsr Kontpons be3 C ¢dapmakonoruyeckoit
dhapmMakoIOrHIecKou KOppEeKIuei
ITokazaTenu KOPPEKINU
Na* 10,9+0,2 23,2+1,7 11,0140,4%**
K* 35,05+1,1 38,4+1,5 33,6+3,07
K/Na 3,2+0,7 1,7+0,1 3,06+0,2%**

[Tpumeuanue: *P<0,05, **P<0,001, ***P<0,001. *Paznuunst JOCTOBEPHBI MKy JaHHBIMU
C MpUMEHEHUEM U 0e3 MPUMEHEHHUs TTIMOCHKIaMU/IA.

Bo3Hukaromuye W3MEHEHHSI B TKaHSIX OTPAXAKTCSd Ha IMOBEICHYECKOM
AKTUBHOCTH U pPabOTOCHOCOOHOCTH JKUBOTHBIX, KOTOpBIE MPEoOpazyroTCcsi MO/
neicTBreM riubenkinamuaa (tadbnuna 3.4.3).

Tabmumna 3.4.3 — BausHue rimOeHKIaMUa Ha JBUTATEIbHYIO, MOBEACHUYECKYIO H
TICUXO9MOIIMOHATIBHYIO aKTUBHOCTH Y Kpbic ¢ CUT'M (M+m)

I'pymma NI'M

Ilokasaremn be3 npumenenus npenapara | C npuMeHEHHs npenapara
Hapy:xHble KBapaThl 8,4+1,3 24,7+2 9F**
BHyTpeHHUE KBaJIpaThl 0,7+0,2 2,2+0,5*

Croiiku 2,0+0,3 4,5+0,7**

Hopxu 2,3+0,4 5,0+0,8%*
['pymunT 1,7+0,3 3,6+0,6*
Hedexarms 4,0+0,7 0,8+0,4***
PaboTocrmocoOHOCTD 3,6+0,4 8,4+0,9%**

[Tpumeuanue: *P<0,05, **P<0,01, ***P<0,001 [laHHBIE IOCTOBEPHBI B CPAaBHUBACMBIX
rpymmnax.
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3.5 Bauanue 2nubenknamuoa Ha  cocyoucmoe  CchjlemeHue - u
MUKDPOUUPKYIAUUIO 20108HO20 MO324 NPU €20 UULEMUU 8 8bICOKO20PbE

['mubeHkIaMui OKa3bIBAaCT CYIIECTBEHHOE BIMSHUE Ha DSIECHIMMHAIbHBIN
nokpoB CCI'M (tabmuna 3.5.1).

Ta6bmuna 3.5.1 - Biugnaue rIMOeHKIAMUAA HA SIEHAMMOLUTEL  COCYIMCTBIX
CIUICTEHMI KEIYJ0YKOB TOIOBHOIO MO3ra IIPM HIIEMHH TOJOBHOTO MO3ra B
BBICOKOTOpbe (HMS)

['pynnet Huskoropee Bricokoropse
o [Tocne o koppekuuu [Tocne
[Tokazarenu KOPPEKIHH KOPPEKIHH KOPPEKINHU
O0BeM KIIETKH 27805,2+ 28502,3+ 38776,9+ 19296,6+
2603,4 1315,7 2301,4 1176,5***
O06bem siipa 927,7+74,4 705,8+ 2441,1+148.8 1465,9+
53,02* 110,3***
O06Bem 26877,5+ 27796,4+ 36335,8+ 17830,7+
LIUTOILIa3MbI 2568,6 1309,4 2230,8 1128,3***
A0 0,04+0,004 0,03+0,002* | 0,07+0,005 0,08+0,004

[Ipumeuanue: ***P<0,001; **P<0,01; *P<0,05. *Pa3znuuusi AOCTOBEPHBI B TpYIIE C
(hapMaKoIOrnYecKoil KOPPEKIMEH Mo CPaBHEHUIO C pe3ysbTaTaMu 06e3 MpUMEHEHUs Ipernapara.

B MakpouMpKyJIsSTOPHON MOACHCTEME KPOBEHOCHOI'O pycClia MO3ra PemayKIHs
kpoBoToka mociie BOOCA BbI3bIBa€T YTOJIIEHHE WHTUMBI, MpOJHQepaIuio
CyOPHIOTENINATIBHOTO CJIOSI, TEPEOPUEHTALMIO MPOCTPAHCTBEHHOW OpraHu3aluu
IJIaIKOMBIIIEYHBIX KJIETOK.

OTmeuaercss OnaroTBOpHOE JEHCTBUE IIpernapaTa Ha JBUTATEIbHYIO U
MOBE/ICHYECKYI0 aKTUBHOCTb >KMBOTHBIX. TaK, MOJA JEHCTBUEM TINMOCHKIAMUIA Y
KUBOTHBIX BO3pacTaeT JIOKOMOTOpHas aktuBHocTh Ha 133% (P<0,001) mo
CPaBHEHUIO C >KUBOTHBIMU 0O€3 KOpPPEKIUH, KOJIWYECTBO CTOEK YBEJINYMBAETCS B
Ha3BaHHOU Tpymrme B 3 pasa, rpymunra — B 4,3 paza (P<0,05); pabotocrnocoOHOCTh
KphIC TIOBBITIaeTcs B 2,6 paza (P<0,001).

3.6 Cocyoucmoe cnnemenue u MUKPOUUPKYAAUUA 207106HO20 MO324 NPU
YepenHo-mo32060i mpasme 6 HU3KOZ0pbe

[lpu  yepenHo-mosroBoii  TpaBmMe (UMT)  ymeHbImaeTcs  MPOCBET
GYHKUMOHUPYIOIUX KanuuiapoB Ha 23% (P<0,01) ¢ TeHneHuuen K yBEITMUYEHUIO UX
muddy3ruoHHbIX  paccTogHuid. OOImMM  TPOSBICHUEM  SIBISCTCS  THIEPEMMUS
cocynuctoro komnoneHta CCI'M. Bo Bcex CCI'M orMeuaercst 3acToil KpOBU B
BEHAX, UTO COYETAETCS C SBJICHUSAMH pa3fefieHus] KpOBU Ha (POPMEHHBIE 3JIEMEHTHI U
mwiazmy. CTeHKH BeH AeQOpMHUPYIOTCS M TOJBEpraroTcs Iuiasmopparuu. CTeHKH
apTepuil  CIAa3MHUPYIOTCS, 4YTO BBI3BIBAET AaKTUBALMIO APTEPHOJIO-BEHYJISPHBIX
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aHacTOMO30B. B pe3ynbrare 3Toro B3BeCh TYIIHM, HHBEIITUPOBAHHON Uepe3 OPIOIIHYIO
aopTy, MPOHUKAET B BeHO3HbIE 3BeHbs1 CCI M.

Peakiusa wietok sneHaumuanbHoro nokposa CCI'M na UMT mnokaszana B
tabmure 3.6.1.

Tabmuma 3.6.1 — M3MeHeHHe SMEeHAMMOIMTOB COCYAUCTBIX CIIETEHHM T'OJIOBHOTO
MO3ra IIPH YepPEenHO-MO3T0BOM TpaBMe B HU3KOrophe (HM°)

okazarenu | O0bem O6bem siipa O0BeM SO
['pynma KJIETKHU IUTOIUIA3MBI
KoHTpoib 7583,2+ 520,5+25,5 7062,7+373,7 0,07+0,004
379,8
UMT 28724,05+ 1796,2+ 26927,8+ 0,07+0,005
2084,8*** 84, 7*** 2110,2***

[Mpumeuanue: ***P<0,001; **P<0,01; *P<0,05. * Paznuuusi 70CTOBEPHBI MEKY JTaHHBIMU
B rpynne ¢ YMT u 310pOBbIMU KUBOTHBIMHU.

YMT BbI3bIBaeT HaOyxaHUE SIEHIMMOLMUTOB 3a CUET YBEJIWYEHUs o0beMa
OCHOBHBIX KOMIIOHEHTOB KJIETOK, YTO CBSI3aHO C MOBBIIICHHBIM BX070M Na* B KIIeTKY.
[Tpu YMT B HH3KOTOpBHE ypoBeHh Na* B Mo3re cocraBisier 22,8+0,7 mmons/100r
npotuB ucxoaroro 10,9+0,2 mmoi/100r (P<0,001), K* ocraetcs 6e3 10CTOBEPHBIX
Kosiebanuil. J{ucrabunm3anus 3JIEKTPOJUTHOTO TOMEOCTa3a MPUBOAUT K CHHKEHUIO
K/Na cootnomenust Ha 47% (P<0,001).

VY kppic ¢ UMT Ha MakpOUUMPKYJISTOPHOM YPOBHE B 30HE NPUJIOKEHHS TPaBMBbI
oOHapyxuBaeTcsi cmasM U oomurepauus aprepuil. CocyaucTas CTEHKa OXBadyeHa
BaKyoOJISIMH, IIEIIIMM M OTEKOM, OTMedaroTcs Vasa Vasorum, 3arojIHeHHBIC TYIIBIO U
KPOBBIO.

N3menenne cocyaucroro pycina, CCI'M, 5HEKTpOJUTHOTO TOMEOCTa3a
OTpa)karOTCs Ha MOBEJICHYCCKONW aKTUBHOCTH KMBOTHBIX (Tabiwmima 3.6.2), HO OHU HE
TaKhe OJHO3HAYHbIE, Kak 3T0 HaOmoaaercs npu CUT'M.

Tabmuia 3.6.2 - N3menenue JIIBUTATCIBHOM, IMOBEICHUYECKON 51
MICUX03IMOIIMOHAILHON aKTUBHOCTH Y Kpbic ¢ UMT B Hu3K0oropse (M+m)

['pymma Kontpomns qMT
ITokazaTenu
Hapy>kHble KBaIpaThl 37,423 12,243 4***
BuyTpeHHne kBagpaThl 2,2+0,3 1,1+£0,4
Croliku 4,84+0,5 3,8+1,2
Hopxku 2,8+0,3 3,0+0,8
['pymunT 3,6+0,4 2,6+1,5
JHedekarms 0,4+0,2 1,3+0,6
PaboTocrmocoOHOCTD 10,8+0,7 5,8+0,6**

[Tpumeuanue: *P<0,05, **P<0,01, ***P<0,001. Pa3uuma Mexay JaHHBIMHA >KHBOTHBIX C
UMT ¥ MHTAKTHBIX KPBIC JOCTOBEPHA.

15



3.7 Cocyoucmoe cnaemenue u MUKPOUUDPKYIAUUA 207106HO20 MO0O324 NpU
YepenHo-mo32060i mpasme 6 8b1COKO20pbe

[Ipu UMT B BeICOKOTOpBE Ccyxaercs nmpocBeT kanmuisipoB CCI'M na 42%
(P<0,001), ymenbmaetrcs nuddysnonnoe paccrosnue Ha S5 % (P<0,05) B
CPaBHEHUU C HUBKOTOphbeM. To ecThb, CyKEHHE KaNmWUISIPOB KOMIIEHCHPYETCS
cokpamieHueM uX IUPQPY3UOHHBIX PACCTOSHUN, ATO BO3MOXKHO B pE3yibTaTe
PACKpPBITHSL PE3EPBHOI0 KaMJUIAPHOro pycia. OTMeyaercs yCUJICHHE Ba30MOLIUU
cocynuctoro pycia CCI'M. Hcromenue ¢yHKkunoHanbHbiXx pesepsoB CCI'M
BEIET K BO3HUKHOBEHHMIO OYaroB TIeMOpparvii, OTEKOB M  KJIETOYHOMU
MH)WIbTpANK B COEAUHUTEILHOTKAHHON CTPOME.

B pesynprare orexka pasmepsl sneHaAuMouuToB Ipu UMT B BBICOKOrOpbE
3HAYUTEIIHHO MPEBBIIIAIOT JaHHbBIE, TOTYYCHHBIC B HU3KOTOphe (Tadymma 3.7.1).

Tabmuua 3.7.1 — CocTosiHME SMEHIUMOIMTOB COCYJIUCTOTO CIJIETEHUS TOJIOBHOTO
MO3ra IIPY YEPEHO-MO3TOBOM TPaBME B BEICOKOTOpbe (HM®)

ITokazatemn | O6beMm kieTkn | OOBEM siapa O6Bem A0
['pynmna UTOIIa3Mbl
o | KoHTposb 7583,2+ 520,5425,5 7062,7£373,7 0,070,004
a, 379,8
)
g | UMT 28724,05+ 1796,2+ 269278+ 0,07+0,005
r:° 2084,8*** 84,7*** 2110,2***
s
Kontponn 261142+ 658,1£35,5"M | 25456,07+ 0,3+
2 16334 1627,7"\ 0,002\
% yMT 354643+ 2344 9+ 33119,4+ 0,07+
= 1413,6***N 104, 7+**+N\N 1369,9***A 0,003***
3
m

[Tpumeuanue: ***P<0,001; **P<0,01; *P<0,05. *Paznuuust 70CTOBEPHBI MEKY TaHHBIMHU,
MOJIYY€HHBIMH y 3[IOPOBBIX KUBOTHBIX U ¢ UMT B BeIcOKOTOpBE. ~*P<0,001; *P<0,01; *P<0,05.
APa3nuuus JOCTOBEPHBI MEXKIY JTAaHHBIMH aHAJOTHYHBIX SKCIIEPUMEHTOB B BBICOKOTOPhE U
HU3KOTOpHKE.

YMT B BeICOKOTOpBhE BBI3bIBacT yBenwueHue Na*™ wa 21% (P<0,001), 6e3
nocroBepHbix kojeOanmii K*. B wutore coortHomenne K/Na B TkaHIx Mo3ra
CHIKaeTcs Ha 36% oT ucxoanbix 3Hauenuit (P<0,001).

B noxacucremMe MakpoOIMpPKYJISLMA HA MECT€ HAHECEHHUS! TPaBMbI MOSBIISIOTCS
MHTPaBACKYJISIPHbIE, BAaCKYJIIpHBIC, MEPUBACKYJSIpHbIE OOpaTHUMble U HEOOpaTHMBbIe
u3menenus (pucynku 3.7.7, 3.7.8).
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Pucynok 3.7.7 — Aprepust MArkou Pucynok 3.7.8 — KpynHas BHyTpuMo3roBas

MO3TOBOW 00OJIOYKM BHE MECTAa HAHECEHUS apTepusi, B IPOCBETE KOTOPOU COAEPKUTCS
ynapa. Habmronaercss BHyTpUCOCYAHUCTHIC cernapupoBaHHas KPOBb, IPUCTECHOYHAS
(paccmoeHue KpoBH, aire3usi 3pUTPOLIUTOB K aare3usi CBEpHYBIIEHCS TU1a3Mebl (A).
COCYAMCTOM CTEHKE), COCYIUCThIE DOHJ0TENNANIbHBIE U MBIIICYHbIE KIETKU
(mOBpeXIeHUs YHAO0TEINNS, OTEK MEUH, COCYIIUCTOM CTEHKH CJIa00 BBISBISIFOTCA.
cyOaJBEHTHIIHAIbHBIE KPOBOU3IUSIHUSA, ApTepuoIibl Cria3MUPOBaHBI (ap), BEHYJIbI
IJ1a3MEHHOE IPONUTHIBAHNE) (T€MaTOKCHIINH- munarupoBansl (B). Otmeuarores
703uH, yB. 400). napaBasajibHble U3MeHeHus 1 oTek (Kp)

(Ban-T'uzon, yB.400).

JIBurarenbHasi aKTUBHOCTh KPBIC XapaKTEPU3YETCS CHUKEHUEM IO Hapy>KHBIM
kBagpataM Ha 44% (P<0,001), a BaHyTpennum - ¢ 2,0+0,4 mo 0,0+0,3 kBagparos
(P<0,01), yrHeTeHneM uCCIEe0BATENbCKON aKTUBHOCTU B BHUJIE€ CHUKEHHUS CTOEK HA
60% (P<0,001), 3arnsasiBanuii B Hopku — Ha 76% (P< 0,01) u rpymunra — Ha 55%
(P<0,01);  HapacTanueM  5SMOIMOHAJIBHOTO  HANPSKEHUS,  BBIPA3UBIINMCS
yBenuueHueMm akToB nedekaruu Ha 37% (P<0,05) B cpaBHEHMH C HHTaKTHOM
IPYIION )KABOTHBIX.

3.8  Bauanue 2iubenknamuoa Ha  cocyoucmoe  CHlemeHue - u
MUKDPOUUPKYIAYUIO 207106HO20 M032a NPU  UEPEnHO-MO032060il mpasme 6
HU3K020pbe

B CCI'M pe3ko cra3MUpOBaHHbBIE U MTyCThIE KPOBEHOCHBIE COCYIbl YEPEAYIOTCS
C TOJHOKPOBHBIMU  JK3EMIUISIpaMH, 4YTO CBHJETEIBCTBYET 00  YCHICHUH
nepemexaronieics: QyHKIMOHaTbHON aKTUBHOCTH MX. B yCcIoBuUsX, KOT/1a B MaKpo- U
MHUKPOLHUPKYJISTOPHBIX MOJCUCTEMAX KPOBEHOCHOW CUCTEMBI TOJI0BHOrO Mo3ra UMT
BBI3BIBAET Bazocma3M M KpoBeHOCHbIEe cocyipl CCI'M nuiieHbl MHOJHOLIEHHOTO
KPOBCHAIIOTHCHUS,  TEpeMekammiasics  uX  (QyHKIUMOHAIbHAS  aKTUBHOCTH
nmpuoOpeTaeT CYIIECTBEHHOE aJanThBHOE 3HadyeHue. llpu stom muddy3nonHoE
paccTosiHiE KanWUIsipoB yKopaunBaeTca. Co37al0TCsi KOHTPYEHTHBIE COOTHOIICHUS
MEXJy KpPOBEHOCHBIMH COCyJaMU U  DICHAUMOIMTAMH, CIIOCOOCTBYIOIINE
npoaykuuu CMIK. B muorosipycHo# rpo3abeBuiHON cTpykType CCI'M BBIIEIISIOTCS
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YY4acTKM C TpPHU3HAKaMU OTE€Ka COCAMHHUTENIbHOM TKaHM, HO 0e3 IUla3Mopparud u
KPOBOU3JIASIHUM.

Koppekius UYMT  rimOeHKIaMHIOM TNPUBOAUT K  CHIDKEHHIO  BCEX
nokasaresnei: oobema sneHaumoruToB Ha 43% (P<0,001), oobema sapa — Ha 42%
(P<0,001), obOwema mmrommasmMel — Ha 43% (P<0,001). CrenoBateibHoO,
SMEHIUMOIUTHl B OMBITaX C NPUMEHEHHUEM THOCHKIaMHIa (PYHKITMOHUPYIOT C
MEHBIIIUM HaIPSKEHUEM, YeM B KOHTpOJIe 0e3 MPUMEHEHHUS Mpemnapara.

Brnusgnue rnuOeHKIaMuaa Ha 3JIEKTPOJIUTHBIM OajdaHC TOJIOBHOTO MO3ra
OTpaxkeHo B Tabiuiie 3.8.1.

Tabmuma 3.8.1 - Bimsnue mmoOenknamuna Ha konneHntpamuio Na*, KT m K/Na
ko3¢ uIMeHTa B TKaHH TOJIOBHOTO MO3ra IPU 4YEpPEIHO-MO3TOBOM TpaBME B
HU3Koropse (MmoJis/100r)

['pynmsr bes dapmakonoruueckoi C dapmakonoruyeckoi
KOPPEKIUH KOppeKuuei
[Tokazarenu
Na* 22,760,7 18,940,8**
K* 38,9+1,8 30,84+0,8**
K/Na 1,7+0,6 1,6+0,05

[Tpumeuanue: *P<0,05, **P<0,001, ***P<0,001. Paznuuwmsi JOCTOBEPHBI MKy JTaHHBIMHU C
MPUMEHEHHEM U 0€3 MPUMEHEHUS TIIMOCHKIaMHU/IA.

PemonenupoBanne MIIP ronoBHOro Mo3ra Ha HalleM MaTe€pUAE YCIOBHO
nojpa3essieTcss Ha TpU 30Hbl. KpOBEHOCHBIE COCY/IbI MSITKOM MO3TrOBOM 00O0JIOYKH B
nepeol 30He HaXOIATCS B COCTOSHUM JUCTOHMU. B pesynprare 3TOro B MPOCBETE
apTepuil U BeH 0OHApyKUBAETCSl TPABUTAIIMOHHO PACCIIOEHHAsI KPOBb, CBEPHYBIIASCS
mia3Ma (UOPUHOBBIMU OTPOCTKAMU MPUKPEIUISETCS K DHIOTENHIO COCYIUCTOM
CTeHKH. B mapaBazajibHOM MPOCTPAHCTBE HAOIIONAIOTCS OYard KPOBOMBIUSHUS M
KJIETOYHON WHpUIbTpauu. Bmopas 30Ha, Ha3BaHHAs HAMU «30HOW THUIIEPEMUNY,
npeAcTaBisseT CcoOOM  COCYAMCTBIM  Baj, OKPYXKAlOIIUA  TIEPBYIO  30HY.
Buyrpucocyaucreie, COCYAUCTBIE u BHECOCYIUCTHIE npeoOpa3oBaHUs
XapaKTEPU3YIOTCs MOBBIIEHHBIM MPWJIMBOM KPOBHU. Tpemwvsi 30Ha, HA3BAaHHAS HAMU
30HOM PEAKTUBHBIX U3MEHEHUM, OTIIMYAECTCS CHAa3MOM MEJIKUX apTepUl U apTEPHUOI,
peoOpa30BaHUSIMH BEHYJ U MEJIKUX BEH, 0€3 BUIUMON MEPEeCTPOUKHU KaMUIIISIPOB.

3.9 Bauanue 2nubenknamudoa Ha  cocyoucmoe  cniemeHue - u
MUKDOUUPKYIAUUIO 20106HO20 MO0324 NPU  YePEenHO-M032060li mpaeme 6
6bICOK020pbe

[Tpu UMT, BO3HUKIIIEH B BBICOKOTOpPhE, MIMOCHKIAMU]T YBEIUUYMBACT JUAMETP
kamusipoB Ha 33% (P<0,001) B cpaBHEHHH C JaHHBIMH OIBITOB 0€3 MPUMCHEHUS
npenapara. Peakiuss CCI'M npu UMT Ha raubeHkiIamMuj B BBICOKOTOpbe Ooiee
OTYETIMBas1, 4eM B HHM3Koropbe. OTmeuaercs runeppackyisipusanusa CCI'M 3a cuer
JTUIATUPOBAHHBIX KamWuIpoB 0Oe3 HapacTaHuss ux Juh(Yy3HMOHHBIX PACCTOSHUN
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BCIEACTBUE Oojiee OJIM3KOr0 KOHTakTa ¢ dsneHauMmouutamud. CokpalleHue
i (y3MOHHOTO pAacCTOSIHUSA ~KalWUIIPOB €  OJHOBPEMEHHBIM  PACTSKEHHEM
0a3aabHON MeMOpaHbl MU aKTUBAIMEH MEPUIIMTOB CIIOCOOCTBYET YCHIICHUIO OCEBOIO
KpPOBOTOKa M OOMEHa BEIIECTB C MapaBa3ajbHBIM OKpYyXeHHeM. B kauecTBe
aJanTUBHOTO YCTPOMCTBAa BBICTYINAIOT  apTEPUOJIO-BEHYJSIPHBIE  aHACTOMO3bI,
KOTOpbIE  MPEMATCTBYIOT  3aCTO0  KPOBM B JIOKAJBHBIX  PACIIUPEHUIX
CUHYCOUJIAJTbHBIX KAMAIISIPOB U MOCeayomuM oTekoM ctpoMbl CCI'M.

O6bem smeHauMOIIMTOB cHIKaeTcs Ha 23% (P<0,001), o6beM 1muTOIIa3MBI —
Ha 25% c OJHOBpPEMEHHBIM yBenudeHueM oowveM sapa (P<0,01), aro mpuBoaut K
Hapacranuto IO (P<0,001). Tuneprpodus sjapa, CBUIACTEILCTBYIOIIAS O
rUnep@yHKIIUN STICHANMOIIMTOB, BIIOJHE COTJIACyeTCs ¢ TujaTalueil KamuIsIpHOTO
3BeHa CCI'M. OmnucaHHble W3MEHEHMS Ha HallleM MaTepualie COBNAJAlT C
kosieOanusamu ypoBHs Na* n K* B TkaHsx mo3ra (Tabnuna 3.9.2).

Tabauma 3.9.2 — Binusaue rmOeHkiaamuaa Ha koHueHtparuioo Na®, K' u K/Na
kod(pduimeHTa B TKaHH TOJOBHOTO MoO3ra IPHU YEPEIHO-MO3TOBON TpaBMe
(Mmo1b/100r)

['pynmsr Huskoropse Bricokoropse
bes C bes C
IToka3zarenu KOPpPEKIMHU KOPpPEKLIMEN KOppEeKIMHU KOppEKLIHEN
Na* 22,76+0,7 18,9+0,8** 26,7+0,7 25,4429
K* 38,9£1,8 30,8+0,8** 38,6+0,9 39,3+5.,9
K/Na 1,7+0,6 1,6+0,05 1,4+0,04 1,5+0,1

[Tpumeuanue: *P<0,05, **P<0,001, ***P<0,001. Pazmuuwmsi JOCTOBEPHBI MKy JTaHHBIMHU C
MIpUMEHEHHEM U 0e3 MpUMEeHEHHS TIMOCHKIaMuUIa.

B MIIP rosioBHOrO M03ra OTMEUYaeTcsi akTUBALIMS BOJOKHHUCTBIX aCTPOLIUTOB,
OJlHA M3 TJIABHBIX (PYHKIHMM KOTOPHIX — MEPEHOC HYTPUEHTOB OT Kamwuisgpa K
HEPBHBIM KJIETKaM.

['muGenknamun npu UMT B ycnoBuUsiX BBICOKOTOPBSI OJarOTBOPHO BIMSIET Ha
MOBEJICHUE UM PabOTOCTIOCOOHOCTh >KUBOTHBIX. OTO BBIPAXKAETCS YBEIMYCHUEM
JIOKOMOIIMH >KMBOTHBIX MO HapyXHBIM KBajparam B 2 pa3za (P<0,001), croek - B 2,3
pasza, 3arnaaeiBaHuii B Hopku - B 4 pasza (P<0,01). VYpomenp nedexarumu,
CBUETEIbCTBYIOIINN O CHUKEHUH SMOLUOHAIBHON HANPSKEHHOCTH, CHHXKAETCS Ha
70% (P<0,001). Ilom peficTBueM TIHOEHKIAMUIA IIOBEACHUYECKHE PCAKIIUU
KUBOTHBIX mocie UMT B ycCnoBHSIX BBICOKOTOpPbS HE OTJIMYAKOTCS OT JIAHHBIX,
MOJIYYeHHBIX B HHU3KOTOpPhE. ITO 3HAYHUT, 4TO d(Pdexkr mmbeHKIamMuaa Ha
MOBEJICHYECKHE peakinu >KUBOTHBIX Mpu UMT B yclioBusiX BBICOKOTOphs Ooree
BBIpaKEH, 4eM B HU3KOropbe. B pesynbrate paboTOCIOCOOHOCTH >KUBOTHBIX TOJ
neictBueM raudenkaamuaa npu YMT B yclIOBUSIX BBICOKOTOpbs MOBbIIIaeTCs B 2,04

pa3za (P<0,001).
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3AKIIOYEHHUE:

1. TIpeObIBaHNE UHTAKTHBIX KUBOTHBIX B BBICOKOI'OPBHE NMPUBOJAUT K AWUJIATALIUU
IPOCBETA, YBEIMUYEHUIO IU(PQY3UOHHBIX PACCTOSHUN KamWUISPOB, THIEPTpOoduu
AMEHAMMOILIUTOB COCYAMUCTOTO cIuleTeHus, cHibkeHnto K/Na orHomenus 06e3
CYLIECTBEHHBIX U3MEHEHUH MTOBEACHUS U paOOTOCIIOCOOHOCTH.

2. bunarepanpHas OKKJIHO3MsI OOIKX COHHBIX apTEPUM B YCIOBUAX BBICOKOTOPbs
BBI3bIBACT AQJallTUBHBIC, KOMIICHCATOPHBIE pEAKIUA B MaKPOLUUPKYIATOPHOM
MOJICUCTEME M YaCTMYHO TMATOJIOTUYECKUE HM3MEHEHHUS B MHUKPOLUPKYJISATOPHOM
MOJICHCTEME LIEpPEOPATBHOIO KPOBOOOPAIICHHS], AKTUBALIUIO apTEPUOJIO-BEHYIISIPHBIX
AHACTOMO30B COCYAMCTOrO CILIETEHUS.

3. UepenHo-MO3roBas TpaBMa B YCIOBHUSX BBICOKOTOpPbsSl BBbI3BIBA€T 0OoJiee
BBIPQKCHHOE 3aIlyCTCHHE apTEepHOJI, BEHO3HOE NOJHOKpoBHe, cHIbkeHHe K/Na
K03 dulleHTa B TKaHIX FOJIOBHOTO MO3Ta 0€3 I0CTOBEPHBIX M3MEHEHUI MOBEACHUS
’KUBOTHBIX 10 CPAaBHEHUIO C IAaHHBIMH OIIBITOB B HU3KOTOPbE.

4. DKcrepuMeHTaNIbHbIE (DYHKIIMOHAIIBHBIE HArpy3Ku (YEperHO-MO3roBas TpaBMa U
UILIEMUs] TOJIOBHOI'O MO3ra) B BBICOKOTOpbE OOYCIIABIMBAIOT PACILIMPEHUE BCEX 3BCHBEB
MAaKpOLMPKYJISITOPHOTO PycClia ¢ SIBJICHUAMH CyOapaXHOUIAJIbHBIX KPOBOM3IIMSHUIM, OTEKa
U BaKyoJIM3alMu CTeHKU. Ha ypoBHE MHMKpOIMPKYJISITOPHOIO pycia — Cla3M apTepHol B
COYETAHUH C BEHO3HBIM ITOJTHOKPOBUEM.

5. I'mnbeHknaMul yBeTMUMBAET AUAMETP KaMILUIIPOB COCYIUCTOrO CIUIETeHUs1 Oe3
HapacTaHus UX Au(pQy3UOHHBIX PACCTOSIHUM, aKTUBUPYET pabOTy apTeprOJI0-BEHYIISIPHBIX
AaHAaCTOMO30B, a TaKKe HEWPONHAIBHBIX aCTPOLMTOB, CHW)KAsl OTEYHbIC SIBJICHUS
TOJIOBHOTO MO3I'a; MOJIOKUTENBHBIN 3(GEKT TMHMOSHKIaMUIa Ha U3MEHEHHUE COCYTMCTOrO
CIJIETEHUS, MUKPOLIMPKYJISLIUIO, HJIEKTPOIUTHBIN TOMEOCTa3 TOJIOBHOTO MO3ra, MTOBEJCHUE
1 pabOTOCHOCOOHOCTH YKUBOTHBIX B BEICOKOTOPBE 00J1EE BBIPAYKEH, YEM B HU3KOTOPBE.

INPAKTUYECKHUE PEKOMEHJIALINN:

1. PexoMeHIyeTcsi TMPOBECTH KIMHUYECKUE WCIBITAHUS MUKPOHU3UPOBAHHOM
dbopmbl TIMOEHKIAMUIA U1l BHEAPEHHUS B MPAKTUKY JICUEHHUS U MPOQUIAKTUKH OTEKa
TOJIOBHOTO MO3Ta, BO3HHKAOIIETO BCJIEJCTBUE UEPEITHO-MO3TOBOM TPABMbI U HINIEMHU.
VYuuThiBas HalM JaHHBIE, PEKOMEHIYEM H3YYUTh OCOOCHHOCTH (PapMaKOIMHAMUKHU
npenapara MIMOCHKIAMHJ] Ha Pa3HBIX TOPHBIX BBICOTAX C IMOCJICIYIOIIUM BHECCHUEM
TIOIIPABOK OTHOCHUTEIILHO €T0 IPUMEHEHUS B KJIMHHUKE.

2. Ilpu 1OpPOKHO-TPAHCHIOPTHBIX IMPOHUCIICCTBUAX B CIIydae YEePEITHO-MO3TOBOM
TPaBMbI BpPEMsI TPAHCIOPTUPOBKH TAIIMEHTOB B CICIHUAIM3UPOBAHHBIC METUIIMHCKUC
YUPEXKIICHHUS TIPEBBIIIACT «TEPANCBTUYECKOE OKHO», B TEUCHHE KOTOPOTO MOXKHO
peaynpeanTh 0Tek Mo3ra. [103ToMy ObIIO ObI HE JIMIITHUM BOAMTEIISAM ITaCCaKUPCKOTO
TPaHCIIOPTa UMETh B MEUIIMHCKOW anTeuke MpernapaT TIMOSHKIaAMUI U HCIIOh30BaTh
€ro C IENbI0 CHIDKEHUS PUCKa Pa3BUTHS OTEKA TOJIOBHOTO MO3Ta.
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PE3IOMECH
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MEHEH »sKcrnepuMmeHTtTe Ty3yiareHn 210-290 r wmaccaceiHgarsl 106 ak »pkek-
KEJIEMUILTED.

N3unnpneenyn  mpeameru: I, IV kxan  rtameipiyy — 4ueneliMHUH
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N3ungeenyH Makcatbl. OMHMK TOONyy MIapTTapiaa Oyl CTpYKTypajapiblH
GYHKIIMOHANABIK ~ aliblpa  KYKTOAYIIYHIA®  (LepeOpalapik  Oy3ynyynapnaa)
MIMOCHKIIAMUJITUH TaacUpJIepH kKaHa Oalll MIIHHWH KaH TaMBIPIYy YHEICHUIIMHUH
KaHA MHKPOIMPKYJISIUSIHBIH PEMOACIICIITUPYYCYHYH (PU3HONOTHSIIBIK MbIH3aM
YEeHEMAYYIYKTOPYH aHBIKTOO.
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MUKPOCKOMHUSIIIBIK, CTATUCTUKAIIBIK.

AJIBIHTaH KbIABIHTHIKTAP KAHA AJAPAbIH KAHBIYbLIABIIBI. bUpuHUM x0Ty
CaNBIIThIpMA M3WII00 (Kambl3 KaHa OWMUK TOOJMYyy aWMakTapnaa) *Kypry3yimay, KaH
TAMBIPJIYy UHWEJICHUIIMHUH MHKPOLMPKYJIATOPAYK HYTYHYH >KaHa Oalll MA3HUH
MUKPOIUPKYJISIMSICHIHBIH PEMOICIICIITHPYYCYHYH abaibsl OaanmaHmsl. buiink Toomyy
aiiMaKkTa KaH TaMBIPJTYy YHEICHUIIMHIUH MUKPOIMPKYJSITOPAYK HYT'YHYH Oarl M3 HUH
MUKPOIUPKYJISTOPAYK HyT'YHAH albIPMAYbLIBIKTAPhI OAIll MI3HUH MUKPOITUPKYITOPIYK
HYT'YH/Ia OMPUKKEH TUNITETH KaH TaMbBIPJIapIblH KaTBINTAHBIIIB MEHEH Ba30TYHYIYYHYH
Kypd (OHYHIA KaH TaMBIPJIAPIbIH YHETICHUIIIMHUH KaWUBIPILIK HYTYHYH KOJIOMYHYH
JKOTOpyJIalllbIHAH JKaHa apTepUOJIO-BEHYJISIPIBIK aHACTOMO3IOPAYH AKTUBACIIYYCYHOH
Oatikanar jmen aHbIkTaael. byn Na* u K TyH xepceTkydrepyHyH Oup 3¢ yOakta ap
TapanTtyy >KbUIBIIIYYJapbl MEHEH KaH TaMbIpPIyy YHEJCHUIIMHUH SICHIUMHUAIIBIK
KaOBIHBIH PEMOJICTICIITUPYYCYHO albIl KeleT. builuk Toonyy aiiMakta mepeOpasiibik
Oy3yyynap/bl KOPPEKIHMSIIOOr0 OUPUHYH K0Ty TIMOSHKIaMu1 KoimoHyy. [Ipenapar
KaH TaMmbIpJapAblH  jKaHAa  SHCHIUMOIMTTEPAMH  OPTOCYHIArbl  KOHIPYEHTTHK
OalmaHBIITAp/Ibl  KaJbIObIHA ~ KENTUPEPH, IUIA3MOPparusyIapAblH  aKTUBAYYIYTYH
OacaHmatapbl, KaH TaMmbIpiyy YHEICHUIIMHUH OSICHAUMUAIIBIK KIETKAJIAPhIHBIH
MIAMUKTYYAYTYH TOMOHIOTOpY, aiOaHaTTapAbIH JKYPYM-TYPYMIYK aKTHBIYYTYTYHO
YKAKIIbI TAACUPHUH TUUTU3EPHU KOPCOTYIITOH.

Koamonyy Oownuya cynymrap. Mmrtun nHateiikamapsl b, H. Enbiun
aTerHIarel Keiprecran-Poccust CnaBsH yHUBEPCUTETHHUH HOPMAIAYy (DU3HOIOTHS
»KaHa THUCTOJIOTHUS KadeapaaapblHbIH OKYY TPOIIECCUHE KUPTU3UITCH.

Koamgonyy Tapmarsl: Gu3HOI0THS, HEBPOJIOTHSI, KITMHUKAJIBIK (hapMaKOJIOTHS.
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U MHUKPOUHMPKYJSLMSA TOJIOBHOI0O MO3ra NpU LepedpabHbIX HAPYUICHUAAX B
BbICOKOIOpbe» HAa COMCKAHHE YUYEHOM CTeNeHM KAHIAUAATA MEAMUUHCKHUX HAYK
no cnennajabHocT 03.03.01 - pusunosiorus

Kiaw4yeBblie cJIOBA: COCYAUCTOE CIJIETEGHHUE  T'OJIOBHOI'O MO3ra,
MUKPOLIUPKYJISIUSA, SKCIEPUMEHT, UIIEMUsI, YEPEITHO-MO3r0OBasi TpaBMa, apTEPHUOJIbI,
BEHYJIbI, KAIWJUJISIPBI, STICHIUMOLIUTHI, 3JIEKTPOIUTHI, IOBEICHUYECKAs AKTUBHOCT.

O0bexT ucciaenoBanmsi: 106 Oenbix Kpbic-caMiioB Maccoir 210-290 1 ¢
CO3JIaHHBIMM B OKCIEPUMEHTE LiepeOpalibHBIMU HAPYIICHUSIMU: CYOTOTAIIBHOM
UIIEMHUEN TOJIOBHOI'O MO3I'a U YEPEITHO-MO3TOBOM TPaBMOM.

IIpeamer HCCJIeOBAHUA: U3y4YCHUE B AKCTIIEPUMEHTE Ha
KUBOTHBIX cocyauctoro cruertenust I, 1V, GokoBbix KEITyJOYKOB "
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MaKpO- MUKPOLIMPKYJISITOPHBIX MMOJCUCTEM TOJIOBHOTO MO3ra Mpu (YHKIIMOHATIBHBIX
neperpysKax.

Hear  paGorbl:  YCTaHOBUTH  (U3HOJOTUYECKUE  3aKOHOMEPHOCTHU
PEMOJETUPOBAHUSA COCYAUCTOTO CIUIETEHHS] 1 MUKPOLIMPKYJIALUU TOJIOBHOTO MO3ra U
s dexT aeiicTBus ruOeHKIaMuia npu GYHKIMOHATIBLHOM MEperpy3Ke dTUX CTPYKTYP
(epeOpabHBIX HAPYIICHUSIX) B YCIOBHIX BHICOKOTOPBSI.

MeTtoabt HCC/ICA0OBAHMA: duznonoruyeckue, byHKITMOHATBHBIE,
MHKPOCKOIINYECKUM, CTATUCTUYECKUU.

IHosryyeHHbIe pe3yJbTATHI M UX HOBM3HA. BriepBbie MPOBEACHO CPAaBHUTEIBHOE
WCCIEOBAaHNE (HU3KO- M BBICOKOTOPbE), OLIEHEHO COCTOSIHUE PEMOICIHPOBAHUS
MUKPOLMPKYJIITOPHOTO PYCIIa COCYANUCTBIX CIUIETEHUM M MHUKPOLMPKYJISILIM TOJIOBHOIO
MO3ra. YCTaHOBJIEHO, YTO B BBICOKOTOPbE OTIMYMS MHKPOLMPKYJIATOPHOTO pycna
COCYAMCTOTIO CIUIETEHUsI OT MUKPOLIMPKYJIITOPHOTO Pyciia TOJIOBHOIO MO3Ia NPOSIBIISIFOTCS
B AKTUBallMM  apTEPUOJIO-BEHYJSIPHBIX  AHACTOMO30B U MOBBILEHUA E€MKOCTH
KalmWUIIPHOTO PyClia COCYIMCTBIX CIUIETEHHMM Ha (OHE pe3Koro Ba3ocmasMa C
(hOopMUPOBAHUEM COCYJIOB 3aMBIKAIOIIIETO THIA B MUKPOIMPKYJISITOPHOM PYCIIE TOJIOBHOTO
MO3ra. OJTO BENET K PEMOJCIMPOBAHMIO SIEHIMMHAIBHOIO IIOKPOBA COCYAHCTOIO
CIUICTCHHUS C OJIHOBPEMCHHBIMU Pa3HOHAIPABJICHHBIMU CIBUTaMK Tokasateneid Na* u K.
BrepBble i KOppeKIMU 1epeOpaibHbIX HApPYIIEHUH B BBICOKOTOPhE HCIIOIB30BAH
rmbeHkamu. 1lokazano, 4To npenapaT BOCCTAHABIMBAECT KOHTPYIHTHBIE COOTHOILICHUS
MEXTy KPOBEHOCHBIMHM COCYAaMH W SMNEHIUMOIMTAMH, WHTHOMPYET IUla3Mopparuvd
KPOBOM3JIMSIHUSL, CHIKAET OTEYHOCTh SMEHIUMUAIBHBIX KJIETOK COCYAMCTOrO CIUIETEHUS,
OKa3bIBAaCT OJIArOTBOPHOE JICMCTBHE Ha TOBEIACHYECKYIO AKTUBHOCTh KUBOTHBIX. JTH
3 eKThI O0JIee BBIPAKEHBI B YCIOBUSIX BHICOKOTOPBSI.

PexoMeHaaluM 10 HCOJIb30BaAHMIO. Pe3ynbTaThl pabOThl BHEIPEHBI B yUEOHBIN
nporiecc Kadeap HopMalIbHON (u3nonornu M rucrosiorud Keipreicko-Poccutickoro
Cnassinckoro yHuBepcutera umenu b. H. Enbina.

ObaacrTp NPUMEHEeHMS dbusnonorus, HEBPOJIOT WS, KJIIMHUYECKas
dapmakoorusi.

SUMMARY
of the dissertation of Mariia Sergeevna Shuvalova on the topic "Vascular plexus
and microcirculation of the brain in cerebral disorders in the highlands' for the
degree of candidate of medical sciences in the specialty 03.03.01 — physiology

Keywords: vascular plexus of the brain, microcirculation, experiment, ischemia,

traumatic brain injury, arterioles, venules, capillaries, ependymocytes, electrolytes,
behavioral activity.
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The object of the study: 106 white male rats weighing 210-290 g with cerebral
disorders created in the experiment: subtotal cerebral ischemia and traumatic brain
injury.

Subject of research: the study of the vascular plexus Ill, IV, lateral ventricles
and macro-microcirculatory subsystems of the brain in functional overload in an
animal experiment.

The aim of the work is to establish the physiological patterns of remodeling of the
vascular plexus and microcirculation of the brain and the action of glibenclamide in the
functional overload of these structures (cerebral disorders) in high-altitude conditions.

Research methods: physiological, functional, microscopic, statistical.

The results obtained and their novelty. For the first time, a comparative study was
conducted (low-and high-altitude), the state of remodeling of the microcirculatory bed of
the vascular plexuses and microcirculation of the brain was evaluated. It was found that in
the highlands, the differences between the microcirculatory bed of the vascular plexus and
the microcirculatory bed of the brain are manifested in the activation of arteriol-venular
anastomoses and an increase in the capacity of the capillary bed of the vascular plexuses
against the background of a sharp vasospasm with the formation of closing vessels in the
microcirculatory bed of the brain. This leads to remodeling of the ependymal cover of the
vascular plexus with simultaneous multidirectional shifts in Na* and K*indicators. For the
first time, glibenclamide was used to correct cerebral disorders in the highlands. It has
been shown that the drug restores congruent relations between blood vessels and
ependymocytes, inhibits plasmorrhagia and hemorrhages, reduces swelling of ependymal
cells of the vascular plexus, has a beneficial effect on the behavioral activity of animals.
These effects are more pronounced in high-altitude conditions.

Recommendations for use. The results of the work were introduced into the
educational process of the departments of normal physiology and histology of the Kyrgyz-
Russian Slavic University named after B. N. Yeltsin.

Scope of application. Physiology, neurology, clinical pharmacology.
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