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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTh TeMbl AucceprauMu. B ropHeix permonax KsIpreizcrana
COXpaHuJIoch Oosee 49 ypaHOBBIX XBOCTOXPAHHWIIUII, KOTOPbIE B TOM UM MHOW Mepe
OKa3bpiBajdu (WM OKa3bIBAIOT) CBOE JeiicTBUE Ha 310poBbe »xkuteneit [HO. T
brikoBuenko u coaBT., 2005]. Kpome »storo 94% Tteppuropun Ksipreizckoit
PecnyOnnku HaXOUTCS B TOPHOM MECTHOCTH, UTO €CTECTBEHHO BBI3bIBAET I'MIIOKCHUIO
TKaHeil y denoBeka W xkuBOTHBIX [I'. C. JIxynycoma, 2012; 2016; 2017; A. C.
[[Tanazapos, JI. I1I. Ysiareimmaes, 1. FO. Alicaea, 2016; 2017; 1. E. Kononer, 2016;
b. C. Huszos, 2018; 2020]. ITosTomy oco0oe 3HaueHHE MPUOOPETAET H3yUCHHE
0COOEHHOCTEN BO3JEHCTBHE PAAMOHYKIUIOB HA YeJIOBEKAa M KMBOTHBIX B YCIIOBUSX
TUTIOKCHUH.

[TokazaHo, 4yTO ajmanTanys OpraHu3Ma K BHICOTHOM TMIIOKCHM COMPOBOXKIAETCS
MOBBIIIEHUEM PE3UCTEHTHOCTH OpPraHU3Ma HE TOJBKO K HU3KOMY IapLUUAJIbHOMY
JABJICHUIO KHUCIOPOAA, HO U K JIPYrUM (akTopaM — Jerujparalyd, MajibIM J103aM
paananroHHOro o0aydeHus. B3aumoaeicTBue KOMOMHUPOBAHHBIX (PAKTOPOB MOXKET
BECTH KaK K 3HAUYUTEIHLHOMY YCHJICHHIO (CHHEpPIu3M), TaK M OCIAOJEHUIO HX
HEOJIaronpUsATHOTO BIAUSHUS (aHTarOHU3M) Ha OPTaHU3M.

HecMoTps Ha MCNOJIB30BaHUE B SKCHEPUMEHTAX PA3IMYHBIX BUJIOB KUBOTHBIX U
CO37]aHUE OTIUYAIONIMXCS YCJIOBHM OOJIydeHUSs, HCCIIeIOBATENN OOHApYX UJIH BO
MHOTOM CXOJHbI€ H3MEHEHUSI B MOP(HODYHKIMOHAIBLHOM COCTOSSHUM HEPBHOU
cuctembl [P. P. Tyxparmuu, 2017; P. P. Tumeryn. k. A., 2017.]. Takoro pona
UCCJIEIOBAHUSI  HEOOXOJUMBI  JJIi  [OHUMAHHUA  MEXaHHW3MOB  TOBBIILIEHUS
PaAMOYCTOMYUBOCTH YEJIOBEUECKOIO0 OPraHu3Ma.

N3yuenne ocoOeHHOCTEHW peaklud Ha JEHCTBHE PAJIUOHYKIUAOB B YCIOBHSIX
BBICOKOTOpPbSl TPEJICTABIIAET HUHTEPEC U B CBI3U C SDPEKTOM «KUCIOPOJAHOIO
napajokca», T.K. OTKPBIBA€T HOBBIE MOJXOJbl K PELIEHUIO BOIPOCOB TEpalUUd U
npoduIakTUKy JTyuyeBoi Oomne3Hu. ['ocroncTByromiee mojokeHue Mmpruodpena Touka
3pE€HHs O PaJMOPE3UCTEHTHOCTU HEPBHOM cHUcTeMbl. [I0 MHEHHI0O MHOTMX aBTOPOB
HEJOCTAaTOK  KHUCIOpoAa  OKas3biBaeT  momubuuupyroumii - sdpdext  Ha
PaAMOYyBCTBUTEIBHOCTh M PAJMOPE3UCTEHTHOCTh OpraHU3Ma KaKk B CTOPOHY
MOBBILIEHUS, TAK U B CTOPOHY OCJIa0JICHUS, U3MEHSSI OKUCTUTENbHBIN MeTabomu3M ||.
G. Kim, 2018; 3. P, Harues, 2019; H. I1. Pomanuyk, 2022].

[Ipy myaHUpOBAaHUM JAHHOTO HCCIEAOBaHUS Ha TMEPBOM JTale, HaMH
o0clie/IoBaHbl JIMKBUAATOPHI, paboTaBiiue B 30HE KatacTpodbl YepHOOBLILCKOM
ATOMHOMW AJIEKTPOCTAHLIMU U B HACTOAILLIEE BpPEMs MPOKUBAIOIINE B HU3KOTOPhE Ha
BeicoTe Oosiee 1000 M Hanm yp. mMops. Takke OBUIO MPOBEIECHO HCCIEIOBAHUE
COCTOSIHUS 3/10POBbsS JIETEH, IIPOKUBAIOIIMX B BBICOKOTOPHOM panoHe. Pe3ynbrarsl
oOcneoBaHUsl OKa3aJuCh HEOAHO3HAYHBIMM, T.K. OBUT TOJYy4YeH 3HAYUTEIbHBIN
pa30poc mokasaresei mpu OLEHKE 370POBbs U 3a001€Ba€MOCTH, KOTOPBIE 3aBUCEIH OT
MOJIy4YE€HHOM 103bI 00y4YeHUs], BBICOThl MECTHOCTH, BPEMEHH r'0j1a, BO3pacTa, 1oJja u



T.1. (110 pe3yabTaTaM padoThl OMyOJIMKOBAHBI IBE cTaThH). [l03TOMY cTaHaapTHU3aIK
YCIIOBUM OKpYyXaroled cpeapl IpOBElIeHa SKCIEpUMEHTalbHas pabora, rae B
KJIIMMAaTU4YeCKOM  OapokamMepe MOJEIUPOBAIUCH TOpHbIE ycioBHS  (YpOBEHb
aTMoCc(epHOro JaBjeHus, MapuuaibHoe naBieHue, O,, BeTep, BIAKHOCTb BO3IyXa,
CTENEHb OCBEIIEHHOCTU M YJIbTPa(HUOJIETOBOTO BO3ACUCTBUS, 03bl IMOTYYaEMBIX
PaIMOHYKIIUOB U T.J.), KOTOPbIE UMEIIM MECTO Ha MPAKTHUKE.

B srom pakypce, akTyaapHOCTb JHUCCEPTALIMOHHOTO  HMCCIEAOBAHUS
ompejaensercs  TeM, YTO B  JHTepaType  MPAKTUYECKH  OTCYTCTBYIOT
AKCIIEPUMEHTAJIbHbIC JAHHBIE MO BIMSHHUIO COYETAHHOTO BO3ACUCTBHS THMIIOKCHH U
PaIMOHYKJIMTHOW HArpy3Kd Ha BBICHIYIO HEPBHYIO AESITEIBHOCTh U MOP(QOIOTHIO
TOJIOBHOT'O MO3T'a KHUBOTHBIX.

N3yuenne uepebpanbHbIX (YHKIHOHAIBHBIX 3(P(EKTOB paJIUOHYKINUI0B
Hapsy ¢ HEHpoMOPHOIOTUUECKUMU MPEACTABISAETCS HEMAOBAXKHOM MPOOIeMOH,
peleHrue KoTopoit odecneuut 6osiee ri1yooKyro paciiu@poBKy MEXaHHU3MOB PaAOOTHI
MO3ra.

CBsi3b TeMbI JUCCEPTANNH C IPUOPUTETHHIMU HAYYHBIMH HANIPABJIEHUSIMM,
KPYIHBIMH HAYYHBIMH MNpPOrpaMMamMu (NMPOeKTaMH), OCHOBHbIMH HAy4HO -
HCCJIeI0BATEILCKMMHM  padoTaMi, MNPOBOAMMBIMU  00pa3oBaTeJIbHBIMU U
HAYYHBIMH YUYPe:KIeHUAMM.

Pabota BhINIOJIHEHA B paMKaX HAyYHO — HUCCIIEI0OBATEILCKOTO MPOEKTa «AHAIN3
3a00JIeBa€MOCTH W peadWIWTAaluU JIUL, [POKUBAIOIIMX B 30HE YPaHOBBIX
xBoctoxpanmiuiy Keipreickoit PecnyOmuku» (Ne T'ocpeructpanuu 0007691) npu
¢uHaHcoBOM mommepkke MuHHCTepcTBa OoOpa3oBaHusi W Haykd KeIprei3ckoi
Pecmy6nuku.

Leanb uccaenoBanus: pa3padoTaTh ITHONATOTCHETUYECKHE ACTIEKThI Pa3BUTHUS

MOPGODYHKIIMOHATBHBIX ~M3MEHEHMM B TOJIOBHOM MO3re, OOYCJIOBJIEHHBIX
MOCTYTUICHUEM PaIMOHYKJIUJIOB ypaHa B OpraHU3M KMBOTHBIX, HA (POHE TPEHUPOBKH B
KJIMMaTU4YECKOM OapokamMepe JJIsl OIIEHKH MX BiMsHUA Ha coctosHue [[HC.

3apaum uccjie0BaHUA

1. U3yuuts ob1iee MoBeJeHUE U JIBUTATEJIbHYI0 aKTUBHOCTh KMBOTHBIX O]
BIMSIHUEM PAJUOHYKIUAOB YypaHa Ha (OHE TUIOKCUYECKOW TPEHUPOBKH B
KIIMMaTHYECKOU Oapokamepe.

2. V3yuuTh BO3A€HCTBHE PalMOHYKIUIOB ypaHa Ha YCIOBHO-pE(IEKTOPHYIO
JESITeIbBHOCTh TOJOBHOTO MO3ra y JKMBOTHBIX NPU TPEHUPOBKE B KIMMATUYECKOU
Oapoxamepe.

3. Ompenenuth CTENEHb BO3ACUCTBUA PAJAMOHYKIHUIOB ypaHa Ha OOJIEBYIO
9yBCTBUTEIHHOCTD KUBOTHBIX Ha (JOHE TPEHUPOBKHU B KIMMATHYECKOI Oapokamepe.

4. N3yuuth MOpQoIOrndyecKkue OCOOCHHOCTH COCTOSIHUSI TKAHEW T'OJOBHOTO
MO3ra JKMBOTHBIX TOJ JEHCTBHEM pATUOHYKIUIOB YypaHa TpPU TPEHUPOBKE B
KJIMMaTUYECKOU Oapokamepe.



Hayynasi HOBH3HA IIOJIyYEHHBIX pPe3yJIbTATOB. YCTAHOBIEHO, 4YTO IIO
CPABHEHUIO C U30JIMPOBAHHBIM BIMSHUEM PAJUOHYKIMAOB ypaHA IIPU TPEHUPOBKE B
TUN00apuyecKol KIMMATUYECKOM Oapokamepe MOTOpHash M HCCIIENOBATEIbCKas
CIIOCOOHOCTB JKMBOTHBIX OOJIBIIEH YacThIO coXpaHseTcs. B To ke Bpems y )KMBOTHBIX
C PaAMOHYKJIMIHOW HArpy3Koi BhISIBICHBI 00Jiee BHIPAKEHHbBIE HApyIIeHUs QyHKIUN
BBICILIX OTZEJIOB LIEHTPAJIILHOW HEPBHOU CUCTEMBI, PETYJIIUPYIOIINE OPUEHTUPOBOYHO
— UCCIIE0BATEIBCKOE OBEACHUE.

[ToxazaHo yMepeHHOE COXpaHEHUE UHCTPYMEHTAIBHBIX YCIOBHBIX pedIeKcoB y
’KUBOTHBIX Ha (DOHE TPEHUPOBKE B KIMMATHUECKON Oapokamepe IMoj BO3AeHCTBHEM
PaIMOHYKIMIOB ypaHa.

Y CTaHOBIJIEHO, YTO ITOCTYIUIEHUE B OPraHU3M KMBOTHBIX PAJIMOHYKIIMIOB ypaHa
yCHJIMBAET 00JIEBYIO UyBCTBUTENILHOCTD. B TO e BpeMsi Ipu TPEHUPOBKE KUBOTHBIX B
runo0apuyeckoil KIMMaTHYeCKOW Oapokamepe paJIuOHYKIUAbl ypaHa OKa3bIBaIOT
MEHEE BBIPA)KEHHOE TOKCHYECKOE JEHUCTBUE HA COCTOSIHUE CUCTEM, OTBEYAIOIIMX Ha
00JIEBYIO YYBCTBUTEIBHOCTb.

VY CcTaHOBNEHO, YTO NPU TPEHUPOBKE KUBOTHBIX B THIIOOAPUYECKON KIMMaTHYECKON
Oapokamepe OTpPHULIATENIbHOE BO3/ACHCTBHE PAJIMOHYKIMAOB ypaHa Ha CTPYKTYpPbl MO3ra
MEHEE BBIPAKEHHO 110 CPABHEHMIO C €TI0 H30JIMPOBAHHBIM BO3JIECTBHEM.

IIpakTHyeckass 3HAYUMOCTH MOJYYEHHBIX pe3yabTaroB. [lomydeHHsbie
JAHHBIE JTOIOJHAT TEOPETUYECKUN MaTepuasl O 3AIlMTHOM CBOWCTBE T'MIIOKCUU IIPU
BO3/ICMCTBUM PAJIUOHYKIIMIOB ypaHa, OCTYIIAKOLIME U3 UCTOYHUKOB 3aIPsI3HECHUS.

Pe3ynbrartel uccienoBaHUil MOTYT OBITH MCIOJNB30BaHbl Ul JajJbHEHIINX
KJIMHUYECKUX MCCIIEA0OBAHNMN B LIETSAX pa3pabOTKH METOI0B MPO(PHUIAKTUKY U JICUEHUS
HapyLICHUH, BO3HUKAIOIIUX IPU PAAMOHYKIMIHOW HHTOKCUKALIMM, & TaKXe B
JEKUMOHHBIX M MPaKTUYECKHX 3aHATHSAX MO MaTOJIOrMYecKod (usnonoruu s
CTYZCHTOB MEIUIIMHCKUX BBICIINX Y4EOHBIX 3aBEICHUH.

Pesynbratel paboThl BHEApEeHbI B y4eOHBIH TMpolecc Kadempsl MaTOJIOTHH,
0a3uCHOM W KJIMHUYECKOH (HapMakoIOTUHM MEXKIAYHAPOJHOTO MEIULMHCKOTO
¢dakynprera ONICKOTO TOCYJapCTBEHHOTO YHUBEPCUTETa IMPU YTCHUU JIEKIUH T10
monaymo «IlaTodu3nonorus HEpBHOW CUCTEMBI» M MCIONB3YIOTCS HA MPAKTUYECKUX
3aHATUAX U1 CTYIEHTOB.

JKOHOMHMYECKAsi 3HAYUMOCTh IOJYYEHHBIX Ppe3yJabTaToB. BHeapeHune
IIOJIYYEHHBIX PE3YJIbTATOB MO3BOJIAET ONTUMHU3UPOBATH S3KOHOMHUUYECKHUE 3aTpaThl HA
npo(UIaKTUKy HapyLIEHUH, BO3HHUKAIOUIME TIPU YPAaHOBOM HMHTOKCHUKAMM U
CBSI3aHHBIX C HEWl 3a00JIeBaHUSIX.

OcHOBHBIE 10JI0KEHHE JUCCEPTALMHU, BBIHOCUMbIE HA 3ALUTY:

1. Ilpu TpeHUPOBKE KUBOTHBIX B TMIIO0ApPUUYECKON KIMMAaTUYECKON Oapokamepe
HEHPOTOKCUYECKOE  BIMSHUE  PAJAMOHYKIMIOB  ypaHa  Ha  JAUHAMUKY
OPUEHTHUPOBOYHO-UCCIICAOBATENBCKAX ITOBEICHUYECKUX JJIEMEHTOB, IBHUIATEIbHOMN
PEaKTUBHOCTH JKUBOTHBIX CHUYKACTCH.



2. HelipoTokcuueckoe BIMSHUE pPAJIUOHYKIMAOB YypaHa Ha COCTOSIHUE
MHCTPYMEHTAJIbHBIX YCIIOBHBIX pe(IEKCOB Yy JKUBOTHBIX IPU TPEHUPOBKE B
KJIIMMaTUYeCKOM OapokaMepe yMEeHbIIaeTCsl.

3. IIpu TpeHUPOBKE KUBOTHBIX B THIIO0APUUYECKON KIUMATHUECKON OapokaMepe
PAAMOHYKIIMJbl ypaHa OKa3bIBAIOT MEHEE BBIPAXKEHHOE TOKCHMYECKOE JEHCTBHE Ha
00JIeBYIO YyBCTBUTEIBHOCTb.

4. PagnoHyKIMIBl ypaHa 00J1alaeT HEMPOTOKCUYHOCTBIO, U3MEHSISI CTPYKTYPY
HEHWPOIIMTOB KOPHI TOJIOBHOT'O MO3Ta.

5. TpeHupoBKa >KUBOTHBIX B THMOOAPUYECKON KIMMATHUUECKOW Oapokamepe B
ONPENICIICHHON CTENEHW YMEHBIIAET MOBPEXKACHUE TKAHEH TOJOBHOIO MO3ra
’KUBOTHBIX OT JIEHCTBUSI PAJUOHYKIIUIOB ypaHa.

JIMYHBIH BKJIAJ COHUCKATEJA. ABTOPOM IMPOBEAECH CTPYKTYPHBIM aHaln3
HAy4YHOU JHUTEpaTypbl MO TeMe uccieaoBaHus. [lpu HemocpeaCTBEHHOM ydacTuu
IPOBENICHO IKCIIEPUMEHTAIbHAS YacTh UCCIICIOBAHUS.

Anpodanusi pe3yabTaToB JAUCCEPTAIUM. OcHOBHbIE MOJIOKEHUS
JTUCCEPTAIMOHHON paboThI JIOJIOKEHBI Ha: XXXI MexayHapoiHoM
HAy4YHO-TIpAaKTUYEeCKOM  KoH(pepeHimun  «Bompockl  COBpEMEHHBIX  Hay4HbIX
uccienoBanuin» (Omck, 2018); MextyHapoJHON HayYHO-TIPAKTHUYECKON KOH(PEPCHITUH
«HunoBanmonHoe pasputue» ([Tepmb, 2018); Hay4uHbIX ceMuHapax Kadeapbl OMOXUMHUH,
(dhapMakoIorud M TATOJIOTUYECKOW (U3MONIOTUU MemuimHCcKoro (akymnbreta Oml'Y
(Om, 2010), MexmayHapOMHOW HAYYHO-TIPAKTUYECKON KOH(PEPEHIMH «AKTyallbHBIC
pooJieMbl TTaTO(GU3NOIOTHIY TTOCBsIeHHON K 70-etuto podeccopa I'. A. 3axapona
(bumikek, 2011), MmexayHapoaHON KOH(EPEHIIN «AKTYaIbHbBIE BOIPOCHI METUITMHBD)
(O, 2012). «/Iau Hayku OIICKOTo rocyaapcTBeHHOro yHuBepeuTeTay (O, 2019).

IlonHOoTa OTpaxkeHMs pe3y/bTATOB JAUccepTanuu B myoaukanusx. [lo teme
JIMCCEPTALIMM OITYOJIMKOBAHO 15 Hay4YHBIX CTaThei, U3 HUX 7 — B PELEH3UPYEMbIX M3IAHUSIX
3 nepeyds HanmoHampHOM artrectaiioHHOW Komumccenu nipu [lpesunente Keipreisckon
PecmyOmnuku, 4 — B 3apyOexkHBIX KypHaIax, UHAEKCHpyeMbIx cuctemoint PUHILI.

Crpykrypa u o0bem auccepranmu. Jluccepraius msnoxena Ha 115 crpanmiax,
COCTOUT U3 BBEJIEHUs], 0030pa JIMTEpaTypbl, METOIOJIOTUS U METO/Ibl UCCIIEA0BAHMS, TTIABbI
COOCTBEHHBIX HCCIIEIOBAHUM, 3aKITIOYEHHS, MPAKTUUECKUX PEKOMEHIALMM, TPUIIOKEHMS,
CMHCKA UCTIONIb30BAHHBIX UCTOYHUKOB, KOTOPBI coAepKUT 161 nmTepaTypHbIil HCTOYHUK,
13 KOTOPBIX 115 — OTe4eCTBEHHBIX U CTpaH OJIMIKHETO 3apyO0exbs 51 — Ipyrux MHOCTPAHHBIX
rocynapctB. Paborta wumoctpupoBana 3 TabiuiaMu 1 28 pUCYHKaMU.

OCHOBHOE COIEP KXAHUE PABOTHbI

Bo BBCJICHHNU 000CHOBaHa AKTYAJIbHOCTb TCMbI HMCCIICAOBAHUA, ITPCIACTABICHDI
oejdb MW 3adda4d, HaydYHasd HOBHU3HA, IPAKTHYCCKAA 3HAYUMMOCTL IIOJIYUCHHBIX
PE3YJIbTATOB U OCHOBHBIC IMOJIOKCHHA JUCCEPTAIMU, BBIHOCHUMBIC HA 3aIlUTY.



I'naBa 1. O0630p Jauteparypbl. [IpencraBieH 0030p Hay4dHOU JUTEPATYphI IO
BO3JICIICTBUIO DPAMOHYKJIMIOB HAa OpraHW3Max 4YeJOBeKa M >KUBOTHBIX B YCIJIOBHUSIX
TUIIOKCUM U MX aHainu3. bbum 0000IIeHbl CBEIEHUS O BIMSHUM PAJIMOHYKIIMIOB Ha
HEPBHYIO CHCTEMY, B YAaCTHOCTH, Ha TOJIOBHOM MO3r Ha (HOHE MOHMKEHHOIO
OapoMeTpuUecKoro JapjeHus. MITOroBelii aHaM3 TUTEpaTypHBIX UCTOYHUKOB TTO3BOJIAIT
LIEJICHAITPABJIEHHO 000CHOBATh aKTyaJIbHOCTb BBIOPAHHOTO HalpaBJICHHS
JMCCEPTAIIMOHHON pabOThl M KOHKPETHU3UPOBATD 3a/1aul UCCIICIOBAHMUS.

B riiaBe 2 npeacTaBiieHbl METOA0JI0THSI H METOIbI HCCJIEJOBAHMS.

HccnenoBanue MPOBOAMWIIOCH B COOTBETCTBHUM C NPHUHLMIIAMHA XEJIbCUHCKOU
nexnapamun (WMA, 2000).

O0bekT uccaenoBanus. J[s oCylIecTBICHUSI TOCTaBJICHHBIX 3a7ad MpOBEAcHA
AKCIIEPUMEHTAIbHAsE padoTa re Mcroiab3oBaHo 40 1abopaTOpPHBIX OETBIX KPBIC MAcCOi
180-220 rp. ’KuoTHble OblIM MOMpa3eieHsl HA 4 rpymmbl: | — KOHTPOJIBHAS TPyMIa
(n=10); Il — B TpymITy BOILIMA KPBICH C PAAUOHYKIMIHON HArpy3KOH C COICpPIKAaHUEM B
00bruHbIX ycnoBusix BuBapus (N=10); |1l rpymma — KpbICHI, OABEPIIIHECS TPSHUPOBKE B
runobapuueckoi KimmaTndeckoi 6apokamepe (N=10); 1V — rpyrmimy cocTaBiiIM KpBICHI,
MOJTYYHMBILNE PAJAUOHYKIUIIBI ypaHa MPY TPEHUPOBKE B THITOOAPHUECKON KIMMaTUIECKON
Oapokamepe (N=10).

IIpenmer ucciaenopanusi. MoppopyHKIMOHATEHAS U TATOTEHETUYECKas! OICHKa
COCTOSIHUSI TOJIOBHOTO MO3I'a Y >KHUBOTHBIX TIPY BBEACHUH PAAUOHYKIIUIOB ypaHa Ha (OHE
TUMOKCHUYECKOM TPEHUPOBKH B KIIMMATHUECKOI Oapokamepe.

Metoabl ucciaenoBanus. Bee ®KHUBOTHBIE COAEPKAINMCH B CTAHIAPTHBIX YCIOBHUSIX
BUBApHS Ha MPOTSHKEHUH BCEro dKcrepruMeHTa. [IpoaomKITensHOCTh OMbITa COCTaBUIA
21 nenn. B Teuenue Bcero mepuoaa MpoBEACHUS SKCIEPHUMEHTOB KaXK/Iasi TPYIIa KpPbIC
CoZepKalnach OTHENBbHO B IUIACTMACCOBBIX KOHTEHMHepax  pasmepoMm 60x30x20.
BoszelicTBre paguoHyKIMIaMH ypaHa MNPOBOAWIOCH MOAKOXKHBIM BBeneHueM 0,5%
pacTBop ypaHa u3 pacuyeral OMI/Kr (B cpeiHEM 2 MT Ha KaXKI0€ 5KUBOTHOE 0 METOKe 5.
Bopormmisckoro, B. A, Hazaposa 1957). ['umobaprueckasi TpEHUPOBKA OCYIIECTBIILIOCH
B KJIMMaTHYECKOM Oapokamepe, IJIe CO3AaBaINUCh a/IEKBATHBIE BBICOKOTOPBHIO YCIOBUSL.
[logbeM KMBOTHBIX JUTWJICA 15 MUHYT, C MOCTENIEHHBIM MOBbIIIEHHEM BbICOTHI 10 6000
METPOB HaJ YPOBHEM MOPSI CO CKOPOCTBIO 5-6 METPOB B CEKYHTy IO 6 4acOB B JICHb.

TpenupoBka B kuMaTuieckoi 6apokamepe npoBoauiack 21 aens (1l rpynma) va 15
JIeHb BBOAWIUCH paanonykiuasl (1V rpynmna).

OrreHka cocTosTHUS NeHTpalIbHON HepBHOU crcteMbl (LIHC) nmpoBomwiack Ha 2, -3,
-4, -5 JeHb TOCJe BBEICHUS PaJUOHYKIHUIOB, MOCIE YEro >KUBOTHBIE MOABEPralilCh
HapKO3y XJIOpO(OPMOM U 3a0UBANTHUCh.

Omnpenenenne  ypoBHed ~— oOmieli  MoTopHOM  (Hecmermduyeckoil)  u
UCCIIEZOBATENbCKON AKTUBHOCTU KHBOTHBIX H3y4dallCh B TecTe «OTKpBITOE MOJIey,
cornacHo pykoBoacTBY E.B. T'epacumoBa ¢ coaBt. (2020). M3yuenuwe oOrero
MOBE/ICHUS, YCIOBHO-PE(IIEKTOPHOM AEATEIbHOCTH )KUBOTHBIX MTPOBEICHO IO METOJIUKE,



npeyiokenHoi S. Bypern u O. Byperooit (1999). UzydeHnne BIusHUS pauOHYKIU/IOB
ypaHa Ha (YHKUIMM CIIMHHOMO3IOBBIX Y3JIOB, 3aJHMX pOrOB CIMHHOIO MO3ra,
KIMHOBUJIHBIX SJIEP MIPOIOJTOBATOIO MO3ra KUBOTHBIX, POBEICHO HA OCHOBAHUM TECTa
«OtnepruBanue xBocTa». [l ompeneneHuss CKOpocTH 0Opa3o0BaHUsI U TOPMOKEHHUS
BPEMEHHOM CBSI3U B KOPE F'OJIOBHOT'O MO3T'a UCCIIEI0BaH «yCJIOBHBIN peduiekc n30eranus»,
KOTOPBIN OCYILIECTBIISUIOCS B KaMmepe € ANEKTPU(PHULIMPOBAHHBIM PEIIETYAThIM IOJIOM,
HasbIBaeMbIld MeToaoM «Dnektpoctumysiisy [C. I1. KoxxeBnukosa, H. A. Xymsikosa,
2012]. TIpoBomgmmock MOP(HOJIOTHUECKOE WCCICAOBAHHE KOPBI TOJIOBHOTO MO3ra,
MO3Keuka W runoTtaiamyca. OKpallleHHbIE MO CXeME MHUKPOCKONMYECKUE CpPEe3bl
HCCIeI0BAUCH o1 IM(POoBbIM MUKpockoriom Mapku BUOME/I-6.

Bech momydeHHbI (PaKTHUECKUH AKCIIEPUMEHTAJbHBIA Marepuai MOABEPTHYT
KOMITBIOTEPHOM 00pabOTKE ¢ MOMOIIBIO TTaKeTa MPHUKIaIHBIX iporpamm Microsoft Excel
U ¢ pacueToM Kpurepusi CTbIO/IEHTA.

B riage 3. Pe3yabTaThl cOOCTBEHHBIX HCCJIEIOBAHNIA U UX 00CYKIEHHE.

3.1. Opuenmuposouno-uccnedoeamenvckoe nogeoeHue U OU2AMETbHAA
AKMUGHOCMb  HCUGOMHBIX NOO GAUAHUEM PAOUOHYKIUOOE YpaHa Ha ¢hone
2UNOKCUYECKOTl MPEHUPOBKU 8 KTUMAMUYECKOIL DapoKamepe.

VYcraHoBiieHa, Ha BTOPOM JIEHb HAOJIFOJEHUS KOJIMYECTBO MEPECCUEHHBIX KBAJPAaTOB
no nepudepun xuBoTHBIMU |V Tpynmbl okazanocs Ha 25% HMKe, YeM B KOHTPOJIBHOM
rpynrne. A npu conoctaBiieHuu ¢ nokaszatensimu Il rpymmer Ha 15% Gomnbine u Ha 20%
menbliie |1 rpynmel. Taxoke, 4uCiio MOCEIeHNI HEHTPaIbHBIX KBaJApaToB ObuU1o Ha 23%
MeHbiie, yeM B | rpymme, Ha 17% Oompme Bo |l rpymme. B IV rpymme, y
YKUBOTHBIX KOJIMYECTBO CTOEK Ha 15% HMKe KOHTPOJIBbHBIX 3HaueHHi, Ha 10% vaiue, yem
y KPbIC C paHOHYKITHIHOM Harpy3ko# (Tadsmia 3.1.1).

Tabmumna 3.1.1 - OpueHTHPOBOYHO-UCCIAEAOBATEIHCKOE TTOBEACHUE W JIBUTATEIhHAS
AKTUBHOCTD KUBOTHBIX Ha BTOPBIE CYTKU B TECTE «OTKPHITOE MOJIEH

Cepun | Il 1T vV
IToxa3zarenn n=10 n=10 n=10 n=10
Uucno nepece4EHHbIX

nepupepuyecKix KBaapaToB 22,5+1,05 14,740,73° | 22,1%1,35 16,8+0,63"
YHCIIO mepecedéHHbIX 5,87+0,51 | 3,85+1.16 45+0,56 | 4,36£042"
LICHTPAJIbHBIX KBAJIPaTOB

UHCIIO [EHTPAIBHBIX CTOCK 5,37+0,80 | 4,0+0,26 4,8+0,42" | 424026
3arisiIbIBaHNE B HOPKH 2,624059 | 1,32+0,29° |3,15x045 | 1,82+0,29"
[ pyMHHT 3,55+0,39 | 2,12+0,18" |3,10+0,20° | 2,56+0,35

* *%x
Ilpumeuanue: N-KOIUYECTBO KUBOTHBIX, -P< 0,5 110 OTHOLIECHUIO K KOHTpOJItO, -P< 0,5 no
*kk
otHouieHuo ko Il cepun,  -p< 0,5 no ornomenuro k Il cepun

Ha Ttperbum cyTku »skcnepumenta (Tadm. 3.1.2): uucio mnepeced€éHHBIX
nepudepuiiHbIX KBaIpaTOB Y KPbIC, MOIYYaBIINX paguoHyKiInabl, Ha 40% MeHblIe
10 CPABHEHUIO C MEPBOU TPYIIIION.



Ta6mumna 3.1.2 - OpueHTUPOBOYHO-UCCIE0BATEILCKOE MMOBEJICHUE U JBUTaTelIbHAS
AKTUBHOCTD )KUBOTHBIX B TECTE€ «OTKPBITOE MOJIe» TPEThU CYTKH

Cepuu I I 11 v
IToxa3artenn n=10 n =10 n=10 n=10
Yucao nepecedEHHbBIX 22,5+1,05
nepudepHICCKUX KBaAPATOB 10,840,72° | 16,9+0,58" | 12,9+0,58™"
Yucno nepecey€HHbIX HeHTpalbHbIX | 5,87+0,51 3,85+0,56 3,21+1,13"
KBaJIpaToB 2,84%0,20"
Unciio neHTpaIbHBIX CTOCK 5,37+0,80 | 3,39+0,43 3,82+0,31° 3,62+0,31"
3arnsipIBaHuE B OTBEPCTHE 2,62+059 [1,12+0,29° |2,58+0,43" |1,18+0,23"
I'pyMuHT 3,65+0,64 |[1,22+0.22 2,78+0,13 1,64+0,13"

* *%
Ilpumeuanue: N-KOJIMYECTBO KUBOTHBIX, -p< 0,5 MO OTHOWIEHHIO K KOHTpodto, -p< 0,5 mo
*k
otHomeHuo ko II cepun, *  -p< 0,5 no ornomenuto x III cepun

Uuncno nepeced€HHbIX LEHTPAIbHBIX KBAJpaTroB ATOM K€ rpynmnbl Ha 55% Huke
KOHTpoJiA. [IpM CONOCTaBIEHMM YHMCIIa BEPTUKAIBHBIX CTOEK B IMEPBOM IPyMIE Y
’KUBOTHBIX ObUTO Ha 45% Oosbllle, YeM Yy BTOpPOM, a YHMCIIO yMbIBaHUM Ha 63% ware
OTHOCHTEJIBHO BTOPOM I'PYIIIBL.

Yucno 3arnsasiBanuii B Hopku y Il cepun Menpie Ha 65%, yem B KOHTpoJie. Y
KUBOTHBIX C THITIOKCUEN OTMEYAJIOCh CHUKEHHUE YUCJIIA NTePEeCEYEHHBIX BHYTPEHHUX
KBaJIpaToB OT KOHTpoJs Ha 45%, HO Ha 20% OO0JbIIe MO OTHOMICHUIO KO BTOPOH
rpynne. Yucno cToek Ha 3aJHuX Janax y *kuBoTHBIX |1l rpynnel Ha 29% pexe, yem
B KOHTPOJIbHOH, U Ha 10% Oosbie, uem Bo |l rpymre.

Ha uerBepThie cyTkn HAOMIOJEHUSA, B TECTE€ OTKPBITOE IMOJE» Y KUBOTHBHIX |l
IpyNIbI MTOKa3aTesiss TOPU30HTAIbHONW JBUTATENIbHONM aKTUBHOCTH Obini  Ha  58%
HIKE KOHTPOJBHBIX 3HaueHU!. Yncio nocemeHuit nepudepruifHbIX KBaJIpaToB B ATOM
CEpUU KMBOTHBIX B TPHU pa3a MEHbLIE KOHTPOJIBHOM rpynnsl U Ha 60% CHUXKEHO
KOJIMYECTBO NPOWJICHHBIX LEHTPAIbHBIX KBaAparoB. CilydaeB CTOMKH Ha 3aJHUX
Jarax, 3arysIbIBaHusl B HOPKU U yMbIBaHHS HE HaOmronanock (tabdm. 3.1.3).

Tabmuma 3.1.3 - OpueHTUPOBOYHO-UCCIIE0OBATEIBCKOE TIOBEICHUE U JIBUTATEIbHAS
AKTUBHOCTbH JTAOOPATOPHBIX KPBIC B TECTE «OTKPHITOE MOJIC» HA YETBEPTHIE CYTKU

Cepuu I I I v
Iloka3aTtenu n=10 n =10 n=10 n=10
YHCII0 IIepecedeHHbIX 22,5¢1,05 |7,32+¢0,42° [12,1+135 |9,25+0,36
nepudepruIeCcKux KBaJApaToB
UHCII0 [IepeCcedeHHbIX 5,87+0,51 | 1+0,22" 2,450,417 | 140,427
LIEHTPAJIbHBIX KBAAPATOB
UncIio neHTpaIbHBIX CTOCK 537+0,80 |0 2,8+0,42" 0
3aryspIBaHUe B OTBEPCTHE 2,62+0,59 |0 2,15+0,45 0
I'pymuHT 3,55+0,64 |0 2,40+0,20 0

* *x
Ilpumeuanus: N-KOIUIECTBO KUBOTHBIX, -p< 0,5 mo oTHomeHHIO K KOHTpoO, -p< 0,05 mo
*kk
orHoureHuto ko Il cepun,  -p< 0,05 mo ornHomenuto k Il cepun




Takum 00pa3oM, NPOUCXOAMUIIO CHIKEHHE JBUTATENIbHOW aKTUBHOCTU
KUBOTHBIX, CyJid [0 MEHBUIEMY 4YHUCIYy IMepeMelieHui uepe3 mnepudepuyeckue
KBaApaThl U 4YUCIy cToeK. O BBICOKOM YPOBHE TPEBOKHOCTH — CBHUIETEIbCTBYET
UTHOPUPOBAHUE IIEHTPAIBHBIX KBAJPATOB, 0COOEHHO MPU PAAUOHYKIUIHON HArpy3Ke
1 B MEHbIIEH cTeneHu Ha GoHe OapokaMepHOW TPEHUPOBKU, KaK pe3yJbTaT MEHEE
BBIPA)KEHHOI'O JIeHCTBUS paguonykinaoB Ha [ITHC.

OTMeuanuch HapylUIeHUST B COCTOSIHUM IEHTPAJIbHONW HEPBHOM CHUCTEMBI,
KOTOPBIE€ BBIPAXKAIMCh B HW3MEHEHHSX psAa HEBPOJIOTUYECKUX CHUMIITOMOB,
pPa3BUBAIOIIMXCA B pAHHUE CPOKH IMIOCIE OTpaBlieHHs (CyAOpOrH, Mapalnuyu,
TeTpamapes3, OINHUCTOTOHYC, CBOEOOpa3Hasi 11033, MEPEXOJUBIIAs B CTOWKY C
MOCJICTYIONTUM TIaJICHUEM KUBOTHOTO Ha3aJ v Ha 60k). O011ee moBeieHne >KMBOTHBIX
Hapylaioch, >KUBOTHBIE JPOKaJM, IUIOXO BCTaBaldW Ha Janbl. [lolydeHHbIE HaMu
pesyabTathl Bo |l rpynme coorBeTcTBOBaiv AaHHBIM . Bopommisckoro u B. A.
Hazapoa (1957), rne unaekc TokcuuHoctu (pT) mpH MOAKOKHOM BBEICHHUH OBLI
paBed 10 mr/kr. PagnoOuosoru Takke Mokaszajid, 4TO MPU MOJKOKHOM BBEJICHUU
A30THOKHUCJIOTO ypaHWUJIa SKCIEPUMEHTAIBbHBIM JKUBOTHBIM B A03e 10 mr/kr 100%
JIETaTbHOCTh JKUBOTHBIX HACTymuia 4epe3 4—6 CyTKu. OTO CBHJETEIbCTBYET 00
aJIeKBATHOCTH MCIOJIb3YEMbIX HAMHU METOJMK IO JO3UPOBKE KPBHIC YPAHOM.

MexaHu3Mbl TOBPEXKICHUS CTPYKTYP, 00ECIIEUMBAIOIINX JIBUKEHUE (MO3KEUOK,
HEHUPOHBI JIOOHOW ¥ BUCOYHOM 00JacTeil KOphI TOJIOBHOTO MO3Ta, MPOBOJAIINE TyTH
— OT HEMPOHOB KOPbI MO3ra U MO3’K€UKa K HEMpOHAaM T'HIoTajaMmyca, KpacHOTO siJipa
CpEIHEro MO3ra, BECTHOYJISIPHBIX sIIep, PETHKY/ISPHOM (hopMaliiu CTBOJIA MO3Ta U JIp)
PAAMOHYKIIMIAMHA MOXHO CBSI3aTh C HapylICHHEM OOMeHa M JucOalaHCOM BIIASHHUS
aneTWIXoNnHa  w/unu  nodamMuHa  (BO3MOXKHO — OOpa3oBaHHE  T€HEpPaTOPOB
MaTOJIOTUYECKH YCWJIEHHOTO BO30yxkaeHus). Kak H3BECTHO, M3 JUTEpaTypHBIX
JNAHHBIX  pacCTPOMCTBO  JBUraTelbHBIX  (YHKIMA  TpU  MOBPEXKICHUU
AKCTpAMUpPaMUIHON CHUCTEMbI, B YaCTHOCTHM Oa3aJIbHBIX TaHIJIMEB, TaKXKe
compoBoxaaercs dApdexTamMu  pacTOPMAKMBAHHS ~ JIBUTATENBHBIX  PEQIIEKCOB,
3aMBIKAIOIIUXCSl HA HEWPOHAX CIUHHOTO W MPOJ0JIrOBATOr0 MO3ra, U MPOSIBISETCS:
a) HaJIMYMEM TUMNEPKUHE30B C TMOBBIINICHUEM TOHYCA MBIII W BO3HUKHOBEHUEM
MaTOJOTUYECKUX 1103; 0) CKOBAHHOCTHIO AKTUBHBIX JBUKEHUM, YTO UMEJIO MECTO U B
HaIINX UCCIIEI0OBAHMSIX.

IIpu nmpoBegeHun Ttecta “OTKpHITOE MOJIE” Yy KUBOTHBIX C TPEHUPOBKOW B
KJIIMMaTUYeCKOM Oapokamepe U BBEJACHUEM PAIMOHYKIIMIOB Ha MEPBLIE U BTOPHIE THU
AKCIIEPUMEHTAa YMEPEHHO COXPAaHSIIMCh H3y4yaeMble peqIIeKChl MO CPaBHEHUIO C
U30JMPOBAHHBIM BO3JIEHCTBUEM PaANMOHYKIIUIOB ypaHa. MexaHu3Mbl
HEHUPONPOTEKIUU u IJTACTUYHOCTH, BbI3BaHHbIC TUIOKCUYECKUM
KOHJUIIMOHUPOBAHUEM IO JUTEPATYPHBIM JIaHHBIM IOKAa3bIBAIOT, YTO BO3JIEHCTBUE
rUN00apUIECKON TUITOKCHH 3aITyCKAeT YHAOTCHHBIE MEXaHU3Mbl HEUPOTIPOTEKIINHN H
Heiporutactnarocty B [IITHC [M.K. XKyxkemepa, 2017].
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Tak ymenbiienue nocryrienus kuciaoposaa B [IHC npeacraBnser coboit Tpurrep
MEXaHU3MOB aJanTallii K TUIOKCHUU, KOTOPbIE MOCIEJOBATENIbHO OPraHW30BaHbl B
IBe OT/AeNbHbIE (ha3bl B 3aBUCHUMOCTH OT MX Hauyaja OTHOCUTEIBHO IJIUTEIBHOCTU
BO3JICUCTBUS THUIOKCHUYecKoro crtumyia. llepas ¢asza ajmantauMd K TUIOKCUU
MIPOUCXOJIUT B TEUCHHE TEPBBIX HECKOJIBKUX MUHYT WJIM YacOB IOCJE BO3JACHUCTBUS
TUIIOKCHM, TIPU KOTOPOW pPa3BUBAETCA HEUPONPOTEKTUBHOE COCTOSHUE, JISIIEEC
HEMPOJOJKUTENbHOE BpeMsi. MexaHn3MaMu, JIeKAIIUMHU B OCHOBE 3TOT0 BPEMEHHOTO
HEUPO3AIUTHOTO COCTOSIHUSI, SIBIIIFOTCS WM3MEHEHUS MPOHUIIAEMOCTH HOHHBIX
KaHaIOB, (hochopmpoBanre OEIKOB U MOCTTPAHCIAIMOHHBIE MouduKanun. B oty
¢dazy HabMOMaeTCs MOBBIINICHUE BHYTPUKJICTOYHOTO COACPKAHUSA W CTaOMIM3aIvs
(dakTopa TPAHCKPUMIUHU, HHAYIIUPYEMOTO TUIIOKCUEH, a TOYHEE €T0 O-CyOheAMHUITBI,
KOTOPBII CUUTAETCS KIFOUEBBIM PETYIISITOPOM KIIETOYHOTO KHCIOPOJAHOTO TOMEOCTAa3a
M WIpaeT HWHULIMAIBHYIO pOJb B BO3HUKHOBEHMM U 3allycke BTOpou (ha3sl
(monrocpoyHO) amanTalMu K TUIOKCHUM, 4Yepe3 IEJIEBbIE IPOAJANTUBHBIE T'EHBI
[E. Rybnikova, 2015; S. Baillieul, 2017].

[Tony4yeHHbIe pe3yJIbTaThl CBHUJICTEIBCTBYIOT 0 HapyUIEHUSIX
OPUEHTUPOBOYHO-UCCIIEIOBATEILCKOTO MTOBEICHUS U JBUTAaTEIbHON aKTUBHOCTH Y
KUBOTHBIX BCJIEACTBHE BO3JCHCTBUS PAJUOHYKIHAOB ypaHa. B To e Bpems
HEOOXOJAMMO OTMETUTh, YTO KOMOWHWUPOBAHHOE BO3JICHCTBHE PaJUOHYKIUIOB
ypaHa ¥ TpPEHUPOBKA B KIMMATHYECKON OapokamMepe Ha OPUEHTUPOBOYHO
-ICCJIEIOBATENbCKOE MOBEJAEHHUE OTJIUYAIOCh OT IIOKas3aTesled H30JUPOBAHHOTO
BO3JICUCTBUSI PAJMOHYKIIUJIOB, TaK KaK MPHU OTAECIBHOM BBEJACHUHU PAAUOHYKIUIOB
ypaHa moka3atenau B TecTe «OTKpbhITOE TOoje» OBIIM JOCTOBEPHO CHIDKEHBI IO
CPaBHEHUUIO C X COYETAHHBIM BIUSTHUEM.

ITo pe3ynbTaTaM 3TUX SKCHEPUMEHTOB OPUEHTUPOBOYHO - UCCIEAOBATEIBCKOMN U
JIBUTATEJIbHOW aKTUBHOCTH KMBOTHBIX MOJXKHO cJieJlaTh BbIBOJA 00 3((EKTHUBHOCTH
TUMIOKCUYECKONM TPEHHPOBKHM B KJIMMAaTUYeCKOW Oapokamepe B OTHOIICHUH
YMEHBIICHUSI HEUPOTOKCUYECKOTO AECHCTBUA paMOHYKIN10B ypana Ha [THC.

3.2. Couemannoe 6030elicmeue pPAOUOHYKIUOO8 YPAHA U 2UNOKCUYECKOI
MPEHUPOGKU 6 KIUMAMUYECKOU Oapoxkamepe Ha yCl08HO-PePIeKmOpHYIo
0eAmenbHOCH b HCUBOMHBIX.

3.2.1. H3meHnenus ycnosno-pegiekmopHoil 0eameabHOCHU HCUBOMHBIX HOO
6030eiicmeuem pPAOUOHYKIUOOE YPAHA U 2UNOKCUUECKOU MPEHUPOBKU 6
KAUMamuyeckoil dapokamepe Ha emopbvle CymKu.

JIns  IMarHOCTMKKA  TMOPAKEHUM  KOpPbl  TOJIOBHOIO  MO3ra  ITPOBEACHO
HEBPOJIOTUYECKOE TeCcTHpoBaHUE «Peaklys MOCTaHOBKM Jambl Ha omnopy». Ilo msrtu
mokazarejasiM cymMma OasioB B KOHTpoiibHOM rpynme cocraBwia 120. Peakiuun
IIOCTaHOBKH Jarnbl Ha onopy III u [V rpynmax >KMBOTHBIX JOCTOBEPHO HE OTJIMYAIUCH OT
KOHTPOJIBHBIX, cocTaBysist 1o 116 6amio (P>0,05). TIpu 3TOM KUBOTHBIC TOTy4aBIIHE
paTMOHYKITH Bl HaOpaik 28 0aJJIOB, T.€. HIYKE KMBOTHBIX U3 repBoi rpymsl (P< 0,05).
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JIns mosiydeHus CBENEHUM O BIMSAHUMU PAJMOHYKIIUJIOB ypaHa U TPEHUPOBKU B
KJIMMAaTU4YeCKOM Oapokamepe Ha (PYHKIIUIO KOPbI FOJIOBHOTO MO3ra U MOJKOPKOBBIX
oOpaszoBaHuii mpoBejeH TecT «Peduexc xBaranus». I[lpu cpaBHEHHH C KOJUYECTBOM
0aioB y >KUBOTHBIX Il rpynmel Ha BTOphie cyTKH y Kpbic III rpynmbl konudecTBO
O6asnoB Ob110 HA 19% Oosnbie.

PE®PJJEKCbI

CIHbAHHA 21 20
XBATAHHA 22 20
IMMOCTAHOBKH
JAIDBI HA 116 116
oOmorPy
IDNEPEBOPAYHBA 66 60
HHA
BPAIIAFOINHI 12 11
CTEPKEHD
H | rpynmna u I rpynna III rpynina IV rpynna

Pucynox 3.2.1 - YcnoBHO-pedaeKkToOpHas NeITeTbHOCTh KUBOTHBIX MO
BO3JICMCTBUEM PATUOHYKIIUIOB U TUIIOKCUU. BTOpBIE CYyTKN.

HeBponoruueckoe TtectupoBanue «Peduekc crubanuspy Aaer CBeIeHHs O
(YHKIIMOHATIBHOM COCTOSIHUM CIIMHHOTO Mo3ra. Ha Bropble CcyTku HaOMIONEHUS Y
’KUBOTHBIX C PAIMOHYKIIMIHOM HAarpy3Kol cyMMa 0ayioB OKa3anoch MeHblle Ha 33% ot
KOHTpOJILHOM. [Ipy cormocTaBieHnn ¢ JaHHBIMKM BTOPOM Ipymiibl okazarean 6auios B IV
rpymrie obutr Ha 20% Gosbiire (P< 0,05) He oTmyanuchk ot Tpetheit rpymmsl (P< 0,05).

Ha BTOpBIE CyTKM IIOCIE COYETAHHOIO BO3ACHCTBUS PAAMOHYKIMIAMU U
TUN00APUYECKOW TPEHUPOBKHM B KIMMATHUYECKOM Oapokamepe OTMEYeHa BBIPAXKEHHAs
pe3Kasi peakiysl XBaTaHUsl 32 IPOBOJIOKY Y IISITU KMBOTHBIX U B IISITH CITy4asX OTMEYEHa
Oonee meanenHas peakuus. KonmnaectBo 6amioB B IV rpymrie sXUBOTHBIX OBLJIO HIKE HA
17% yem B KOHTpOJIE.

Jls1 onpenienieHnst y 5KMBOTHBIX (DYHKIMI CPEIHETO MO3ra U BapoJIMeBa MOCTA MO
BO3JICHCTBUEM PAJMOHYKIMJIOB ypaHa U TPEHHUPOBKH B KIMMaTHYECKOW Oapokamepe
UCTIONB30BaH MeTos “Pedrekc nepeBopaunBanus’. Kak BuaHo, u3 pucyHka 3.2.1. cymma
OamtoB y kpeic |l rpymnmbel Ha BTOpBIe CyTKHM HaOMIO/eHUs coctaBisuia 54 Oamia, y 111
rpynmnsl - 66, a B 3TU &e cpoku nokazarenu [V rpymmel 6puid Ha 12 0anioB MeHbIe
TIEPBOM TPYIIILI, HA 6 Oa/UIOB OOJbIIE 3HAYEHUH BTOPOM IpyMIbl U HA 6 OAJIOB HIDKE
rokKazateseil KpbIC ¢ TUImo0apuIecKoil TPEHUPOBKOH B KIIMMATUIECKON Oapokamepe, 4To
CBHUJIETEIILCTBYET O O0Jiee OBICTPOM BO3BPAIIICHUH B IIEPBOHAYATIBHOE TTOJIOKEHHUE.

12



C uenplo onpeeNieH s OLEHKU MOTOPHBIX (DYHKIUM U KOOPAWHAIIMY ABUKEHUNA —
HEBPOJIOTMYECKOT0 JePUIINTA, a TaKkKe IJISl MOMYyYeHUs! CBEACHUN O (DYHKIIMOHAIBHOM
COCTOSTHM MO3K€YKa MCMOJb30BaH, MeTol «Bpararommii ctepsxkens». CpeaHee Bpems,
MIPOBEJICHHOE Ha BpalllaroieMcsi OpycKe y dKUBOTHBIX KOHTPOJIbHOW TPYMIbl Ha BTOpHIE
CYTKUA HaOJIO/IeHU# cOoCTaBUiIO 14 CeKyHIbL Y KpBIC C PAIUOHYKIMIHOW Harpy3koil 8
CEKYH[I. Y KUBOTHBIX C TUTIOKCHYECKOM TPEHUPOBKON B KIIMMAaTUYECKON OapokaMepe 3TO
BpEMsI COCTaBUIIO 12 CeKyH/I, T.€. JOCTOBEPHBIX OTumit He ObL10 (P> 0,05). ITokazarenu
IV rpynmst 6buti Ha ypoBHE 3HaueHwuid || rpynmbl, HO Ha 3 CeKyHIbI MEHBIIIE OT HOPMBI U
HECKOJIBKO OOJIBIIIE, TIPU CPABHEHWU € 3HaUYeHUAMHU [l TpyTImbL.

3.2.2. Ycnoeno-peghnekmopnan 0eamenbHOCHb HCUBONIHBIX OO 8030€liCHEUEM
PAOUOHYKIIUO08 U 2UNOKCUYECKOU MPEHUPOBKU 6 KIUMAMUYECKOU Oapoxamepe HA
mpembu cymku. Ha Tpetwii n1eHs HaOMIOACHNS Y )KUBOTHBIX BTOPOW TPYIITHI «PEAKITHSI
ITOCTAHOBKHM II€PETHEN JIalbl Ha ONOPY» CHMXaJIach Ha 33% ot koHTpoas. Ilpu aToM npu
TMITIOKCUYECKON Harpy3ke cymMma coctaBuwia 96 OayuioB, yro Ha 17% Bbliie BTOpOI
rpyrmnbsl 1 Ha 20% HWKe, 4yeM B KOHTpoJibHOM rpymre. B IV rpymnme y KUBOTHBIX
HaOJI0IaeTCs YMEHBIICHUE BPEMEHU PEAKIIMH, B CPABHEHUM KOHTPOJILHOM TPYNION Ha
26% u Ha 13% Oosblire oT mokasaresneit Bropoi rpymis (P< 0,05), B To ke Bpems Ha 10%
Hke oT 3HaueHuit 111 rpymrel (pucyHok 3.2.2).

Ha Tperunii nenp skcnepuMeHTa JaHHbIE NO «crudarenbHoMy peduiekcy» B 1V
rpymme y kpeic Obun Ha 30% HMKe 3HA4YEHUM OT KOHTpOJIbHOU, Ha 48% OoJbile OT
nokazarene Il rpynmel. [Ipu cpaBHeHuM ¢ 3HayeHusimu Il rpynmbl SKMBOTHBIX
MOKa3aTe/n JOCTOBEPHO He oTamyamucs (P> 0,05).

[Ipu comocTraBieHUMH pE3YJILTATOB TPETHETO [JHS Y KpbIC, MOABEPIHYTHIX
paIuaIMoOHHON Harpy3ke cymma 0aioB Ha 16,5% menbinie ot 3HaueHwid [11 rpynmer. A Ha
YeTBEPTHII JeHb pa3HHIA MeX Ty HUMH coctaBmia 61% (p< 0,05).

[Ipu mpoBepke «peakimii XBaTaHUS» y KUBOTHBIX |V rpymnmbl cymma OauioB
okazanach Ha 34% MeHblle, 4eM y KOHTPOJIbHBIX KUBOTHBIX M Ha 11,1% meHblie ot
*KUBOTHBIX |l| rpymmbL.

PE®IEKCHI
crusanvsa [NEED 19 17
O A A 1 | e
nepesoraunsanvs [N 63 42
o |

=l rpynna = I1 rpynnoa III rpynma IV rpynna

Pucynox 3.2.2 - YcnoBHO-pedieKkTopHast 1eITeIbHOCTh YKUBOTHBIX MO/
BO3/ICHCTBUEM PAJIMOHYKIIU/IOB U THUITOKCHH (TPETHH CYTKH).



Cymma OamioB mpu mpoBepke «pediiekca MepeBopauynuBaHUsS» y >KUBOTHBIX I
rpyIIbl ObUIa MEHbIIE KOHTPOJIbHBIX 3HaueHui Ha 55,9%, na 38% III rpynmnst u Ha 15
oamtos Hroke IV rpymmsl (p< 0,05).

Cpennee Bpemsi, IPOBEJICHHOE HA BpallaloIIeMcsi OpYCKe Y KOHTPOJIBHBIX KPbIC
coctaBwio 16 cekyHna. YMeHbllleHHME BpeMEHHU YiAep)KuBaHUs Ha crepskHe Ha 50 %
HaOmoganoch y kpeic |l rpynmer. [lpu 3TOM mepuon yaepKUBaHUSI Yy KHUBOTHBIX C
THITIOKCHYECKON Harpy3koil coctaBwil 12 cekyHa. Bpems y xwuBoTHbIX |V rpynmsl B
cpenneM coctaBuio 10 cexyna. Ito Ha 37,5% Hipke ot kKoHTpos, Ha 20% Oomsire ot |l
rpymnsl 1 Ha 15% mMensiie npu cpasHennu ¢ 1 rpymmoit. Kak noka3eiBaer pucyHOK, Ipu
TECTUPOBAHHUHU Ha «BPALIAIOLIEMCS] OpYCKe» BpeMsl YACPKUBAHUSI KPBIC C TUTIOKCHUYECKOM
Harpy3kou cHwxeHo. [Ipu conocraBieHnn ¢ BpeMEHEM BTOPOU TPYIIIBI HA TPETbU CYTKU
oHo Obuto BbimEe Ha 30 %, YTO CBHIETENHCTBYET O OOjiee BBICOKOM KOOPAMHALMU
JIBAYKEHHUI HA BPALAOIIEM CTEPIKHE.

3.2.3. Ycnoeno-pegpnexkmopnan oesmenvHocmo HcueOmMHbIX OO 6030€liCmeUEM
PAOUOHYKIIUO08 U 2UNOKCUYECKOU MPEHUPOGKU 6 KIUMAMUYECKOoll Oapoxamepe Ha
yemeepmule cymku. Ha yeTBepThie CyTKM SKCIEpUMEHTa CyMMa OaijioB «pediekca
ITOCTAHOBKM TIEPEIHEN JIallbl HA OMOPY» Y )KMBOTHBIX BTOPOU IpyIIibl cocTaBuia 56. To
€CTh, Y KPBIC C PAAVUOHYKIMAHOW HArpy3kod OHa CHIKEHa Ha 54% OT KOHTPOJIBHBIX
nanubix. [Tpu 3tom B Il rpymme sxuBoTHBIX Ha 32 6ara (26,6%) MeHbIIe OT HOPMBI U Ha
16 6amto GosbIie T okazateneit [ rpynmbl. B 91v ske cpoky Habro1eHus y )KUBOTHBIX,
MOJIBEPITIINXCS PAJAMOHYKJIMIHON Harpyske, Ha (DOHE TPEHHUPOBKH B KIMMATUYECKOU
Oapokamepe, HacUMTHIBaJIOCh 64 Oamna. [Ipu cpaBHeHuu, 3TH naHHbie HKe HA 47 % ot
KOHTpOJIA, Ha 12,5% GoJbliie mokas3arenei BTOpoi rpyIbl, Ha 28,3 % HibKe OT 3HAYCHHIMA
I rpymmst (pucyHok 3.2.3).

PEQ@ITIEKCHI

CTHMGATIH S 19 17
XBATAHHUWSA 18 16
ITIOCTAHOBEKH JIATIBEI HA
OlIOoPY a6 B
IMTEPEBOPAUMBATIH S 39 63 42
BPALLIAIOIIHHA
CTEPXEHE % 10
m] rpyooa =11 rpyona 111 rpynomna IV rpyomna

Pucynox 3.2.3 - YcnoBHO-pedaeKkToOpHas 1eATeIbHOCTh JKUBOTHBIX O]
BO3JICHCTBUEM PAJMOHYKIIHIOB U TUIIOKCUU (YETBEPTHIC CYKTH).

KomgecTBo 6aiioB mpu mpoBepke «pediiekca mocTaHOBKH Jiarbl Ha ormopy» B 111
rpyNIe Y KPBIC HA YETBEPTHIC U MATHIE CYTKH HAOIIOJICHUS CHIKEHO OT HOpMBI Ha 27%.
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Ha 72-om uacy, mociie KOMOMHUPOBAHHOT'O BO3JEHCTBUS PATUOHYKIHUJIOB U
TUIOKCUU Y JKMBOTHBIX OTMEYAETCSl CHUKEHHUE I[IOKa3aTesie «CrudaTesibHOro
pedaekca», Ipu 3TOM, OTMEYAIOCh MEIUICHHOE pearupoBaHHE Ha MpOKaJbIBaHUE
UrJo. B 3TH e Cpoku y BTOpOM Ipymnbl JaHHBIN pediiekc He HaOmonancs. [Ipu
conocrapiieHnu koaudectBa 6ayioB ¢ |l rpynmoit cymma Ob11a Ha 59% Menbie B 1V
rpynmne. Ha nsateie cytku B IV rpymnne He otMeueHO «pediekca crubaHus».

B Tecte «xBaratenmpbHOTO peduiekca» y KMBOTHBIX [V IpyImbl perucTpupoBaiach
OoJee MeIIeHHAs PeaKIisl XBaTaTeIbHOro peduiekca B IIeCTH HaOMoIeHHX, uTo Ha 70%
HIKE KOHTPOJIs, Ha 61% Hioke ot Il rpymriel. OHako Ha YETBEPTHIE CYTKU 3TH ITOKA3ATENH
HE OTIMYaTkch oT 3Ha4eHuit 11 rpyrmsl kpeic (P>0,05).

B «peakuuu nepeBopaunBaHus» 4eThIpe KpbIChl U3 |V rpyriisl onbIToB HaOpaiu B
KOHeuHOM uTore 54 Oamuta. Ha gerBepThie cyTKu umcio OamioB y kpbic [V rpymmbi
cHu3moch Ha 50%, Ha 43% ot I rpymmet 1 Ha 20% Oostbiie B cpaBHeHUU co | rpymmoil.

Ha uerBepThie CyTKM HaOJIOJIEHUS CpelHEE BpeMsl yAEep>KaHWE Ha CTEpIKHE
KUBOTHBIX KOHTPOJBHON cepun coctaBuiio 15 cekynnbl. IloBenenue kuBoTHBIX |l
IpyNIbl CTAHOBWJIOCH MAaCCUBHBIM, HAOIIOJANCS Ocla0leHHbI TOHYC Mbill. Jlanee
OTMEYAJIOCh CHIKEHHE DPEAKIMM Ha NPHUKOCHOBEHME. llombITka yaepKuBaHUs Ha
Opycke oTmedeHbl Toibko y 37,5% xuBoTHBIX. CpenHee BpeMs ylep)KaHUE Ha
crepkHe I rpymnmbl )KUBOTHBIX cocTtaBwio 12 cexkyHasl, B IV rpymnme - 310 Bpems
nmokazayio 8 cekyHasl, To ecTh HUxe Ha 50% oT HopMmbl, HO Ha 13,5% Oomnbmie ot
BTOpOM rpyniibl U HA 28% MeHbliie oT nokazarenei III rpynmnsr.

3.2.4. Bruanue paouoHyKkiuooe ypana Ha mepmuieckyro 601b y HCueOnHvIX
npu mpeHupoeKe ¢ Kiumamu4ecKkou dapoxamepe.

s onpenenenus 00JIeBOMl YyBCTBUTEIBHOCTH Y JKHBOTHBIX IOJ BIIHSHUEM
pPaIMOHYKIIUIOB ypaHa Ha (pOHE TPEHUPOBKHU B KJIMMATHUECKOH OapokaMepe MpoBeeH
TecT «OTIEepruBaHUE XBOCTA.

Ha BTOpO# Z1eHB HccaeoBaHue NOKA3aJlo, YTO Y JKUBOTHBIX KOHTPOJIBHOW TPYIIIIbI
BpeMsi MPOSIBJICHUS OOJIEBBIX pEaKIMiA KOpOYe, YEM Yy IKCIIEPUMEHTAIbHBIX B TEUCHUU
Bcero nepuoja Ha0moaeHus. Tak cpeaHee naTeHTHOE BpeMs (C MOMEHTa (JOKYCHPOBaHHE
Ha XBOCT CBETOBOI'O ITy4Ka) Y KPbIC ATOM rpyIbl cocTaBmiio 34 +0,9 cekyH b
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Pucynok 3.2.4.1 - «OTaepruBanve XBOCTa» y JKUBOTHBIX O] BO3/IEUCTBUEM
PaVIOHYKITUIOB M TPEHUPOBKH B KIIMMATHUECKOUW Oapokamepe.
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Ha BTOpbIE CyTKM MCCIEA0BAaHUS Y dKUBOTHBIX C PAAUOHYKIUIHON HArpy3KOl
cpennee Bpemsi coctaBuiio 46 £2,1 (p< 0,05) cexyHabl, T.€. OTMEUYEHO YBEJIMYECHUE
BpPEMEHU OTIEepruBanus. B aToT ke nepuoa Bpemsa otaeprusanus kpoic 11 u IV rpynm
JIOCTOBEPHO HE OTJIMYAIIMCH OT KOHTPOJIbHBIX 3HaueHui (P> 0,05). ITpu cpaBHenuu IV
rpynisl ¢ [l rpynmnoii ’)KMBOTHBIX BpeMsl OTAEPruBaHus ObLIO MEHBIIIE.

N3 pucynka 3.2.4.1 cnemyer, 4rto BpeMs, NpPU COYETAHHOM BO3JICHCTBUU
PaIMOHYKIUIOB W TPEHUPOBKM B KIMMAaTHYECKOM OapokaMepe Ha TPeTbU CYTKH
ucclieoBaHus, yBenmumioch Ha 20% ot koHTpoist. [Ipu conocTaBiennu ¢ nokazareinsiMu
TPYIIbl ¢ PaAUOHYKIMIHON Harpy3kod W |V rpynmoil BpeMsi NpOsIBICHUS PEakluil Ha
TEIUIOBOE BO3/ICHCTBHUE Y KHUBOTHBIX OKa3anoch Ha 16 cexkyna menbiie (P<0,05).

Ha dyeTrBepThie CyTKH HAOIOJEHUS CpEAHEE BPEMs OTIEPIHBAHUS XBOCTA
KOHTPOJIbHOM Tpynmbel coctaBuiio 32 0,3 cekyHasl. B 3TOT ke mepuoj y BTOpoOi
TpyMIBI BpeMs OTAepruBaHus mokasano 84 +3,4 ceKyH b, T.€. BpeMs peakiuu Ha 00J1b
yBenuumiock B 2,8 paza ot koHtpons (P< 0,05). Ilpu couetaHHOM BO3JCHCTBUH
PAAVOHYKIMJOB U TUIOKCUYECKONW TPEHUPOBKU B KIMMATHYECKON Oapokamepe Ha
YETBEPTHIE CYTKH HCCIENOBAHUS I[I0KA3aJ0 YJIJIWHEHHE BPEMEHH OTICPIHUBaHUS
XBOCTa IO OTHOIICHMIO K MOKa3aTessiM MepBOM U TpeThed rpymmbl, HO Ha 25 +0,2
cekyHbI kopoue [I rpymmsr kpbic (P<0,05). [Tpu aTOM peakius Ha TepMUYECKYHO 00JTh
Yy KOHTPOJIBHBIX KUBOTHBIX ObLa B 2 paza Kopoue.

HccnenoBanus 0051€BOi YyBCTBUTENFHOCTH Ha JaOOPATOPHBIX KPHICAX U MBIIIAX
MO/ JIEUCTBUEM JJIEKTPUYECKOrO TOKA JEMOHCTPUPYET LEHTPAIBHYIO pOJIb
nopaMUHEPTUUECKUX HEHPOHOB B MOMYJISIITUU BOCTIPUATHS 00JIA B CYyTPACTIMHAILHBIX
ctpyktypax [S. Potvin 2009]. IlocpeacTBOM 3IEKTPOCTUMYISIIUM B CTPYKTYP
rOJIOBHOTO MO3ra BBIABIISIETCS ydacTHe Oa3alibHbIX TaHIJIMEB, OCTPOBKA, MepeaHen
MOSICHOW M3BUJIMHBI, TajJaMyca U CEpOro BeIiecTBa OJIM3 BOJOMPOBOIHON 00JIaCTH B
perynsmun 6oJeBoi uyBctBuTensHocTH [D. J. Scott, 2006; S. Potvin, 2009].

JIns co3naHue aBEp3MBHOW CHUTYallMU, MPOBEAEHO ONPEACICHUE CKOPOCTH
o0pa3oBaHMsI U TOPMOXKEHHUS BPEMEHHOW CBSI3M B KOpE TOJIOBHOIO MO3ra Mpu
PAIMOHYKIUIHON Harpy3ke Ha (OHE KIMMaTH4YeCKOW OapokaMepHOW TPEHUPOBKHU
METOI0M «DJEKTPOKOKHOU CTUMYIISILITI.
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Pucynok 3.2.4.2 - DnektpokokHast CTUMYJISIUs. V-VHTEeHCUBHOCTD TOKA.
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YV BTOpOI rpyIIbl dKMBOTHBIX MPBLKOK HA 3JIEKTPOBO3IECHCTBIE HE HAOMIOAAIICS JaxKe
npu uHTeHcuBHOCTH Toka 80-100 V. Peakims B3mparvBaHust MosBISIIACh TPY HANPSDKEHUN
6osee 40 V 1 iepexonuiia B JIOKATLHOE NOACPrUBaHUE U OCT MY MHTEHCUBHOCTSX Toka /0V.
[Tuck BeBBIBAJICA yaapamu Toka, mpeBbiatommmu 80V. TIpbDKOK y BTOPOM TPYyMIbI HE
HaOTIOTAJICSI, HO OTMEYAJICS KPUK KaXK/10ro >KMBOTHOTO ipu Toke 80 V-100 V.

Bsaparusanue xuBoTHBIX [V rpynmnsl HAOII04a10CH IPU UHTEHCUBHOCTSIX TOKA
30-40 V, xoTopoe nepexoauio B IOKAIbHOE MOJEpTrUBaHUE U Oer npu 00s1ee BHICOKUX
uHTeHCUBHOCTAX ToKa -50 V-60 V. [Ipbhxku He HaOMIOAAIUCh, HO OTMeUascs, KpUK
Ka)JI0T0 )KUBOTHOTO TIpu Toke Oosiee SOV (pucyHok 3.2.4.2).

3.3. Mopdgonozuueckue uzmeneHus 20106H020 MO324 IHCUBOMHBLIX NPU
COUYemanHoMm Oelicmeue pPaOUuOHYKIUO08 YPaHa u UNOKCUYECKOU MPEHUPOSKU 6
Kiumamuyeckou oapoxamepe. MopdoioTuyecKue HUCCIeIOBaHUS KUBOTHBIX
IpOBEICHa MYTEM H3Yy4YEHHUsS KOpPbI TOJIOBHOIO MO3ra, MOJKOPKOBBIX O0Opa30BaHUM,
rUnoTajgaMyca, MOKedka U COCy/10B FOJIOBHOT'O MO3Ta.

Kopa ronoBHoro mosra. B cepom BelecTBe KOpbl T'OJOBHOTO MO3ra BHJIHBI
HECKOJIBKO CJIOEB HEMPOIMTOB, KIIETKH BEPXHETO CJI0S1 KOTOPBIX MOP(OIOrHYECKH MAJIO
YeM OTIMYAlOTCs APYr OT Jpyra. B CTpyKType KJIETOK KOpbI TOJOBHOTO MO3ra y
KUBOTHBIX C TUIIOOAPUUYECKON TPEHUPOBKOW U PAJIMOHYKIMIHON HArpy3KOMl MMEIOTCS
3HAUUTENbHbIE CTPYKTYPHbIE CABUIM B KIJIETKaxX BEPXHUX CJIOEB, TO €CTh OJIMKE K
000JI0YKE TOJIOBHOTO MO3Ta, HO 10 CPABHEHHIO C TPYNION PATUOHYKIUTHON HATPY3KOM
(pucynok 3.3.3.1) oHum MeHee BbIpaKeHbL. IlMpamMumanbHble W TOPU3OHTAIBHBIC
HEHPOLUTHI MOJIEKYJIIPHOM TUIACTUHKY MOJTUMOP(HBI; HEOANHAKOBBIX Pa3MepoB U (popm
C pa3IMYHBIM COJEPKAHUEM TPaHyJl B SAPaxX U LIUTOILIA3ME.
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Pucynoxk 3.3.3.1 — Kopa romosaoro mosra Pucynoxk 3.3.3.2 — Kopa rosioBHoro mosra

(I rpynma). Mexytounsiii otek. Auctpodus  (IVrpynma). Otek riuu. Juctpodus KIEToK.
KJeTok. OKpacka reMaToKCHIIMH-303MHOM. YB.320  Okpacka reMaTOKCHIMH-703uHOM. YB. 320.

IlormamaroTcss €IMHUYHBIE «THAIMHOBBIE» IIapbl, KOTOPBIX HE BCTPEUYAINCH B
KOHTpOJIbHOM rpynne. B nmanHoil rpynme HaOMIOAEHHM, MO CpPaBHEHUIO C
PaIUOHYKIUIHOW HArpy3KOM, MEXKYTOYHBIA W NEPULIECIUIIOISPHBIA OTEKHM MEHEE
BhIpaKeHb! (pucyHok 3.3.3.2).
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B kope TOJOBHOrO MO3ra y KpbIC, C COYETAaHHBIM BO3JIEUCTBHEM
PAAMOHYKIIMIOB U TPEHUPOBKOW B Oapokamepe, MupaMuiaibHble U TOPU30HTAIbHBIE
HEUPOLMTHl MOJIEKYJISIPHOW TUIACTUHKHU MOJIUMOP(GHBI: pa3HbIX pa3MepoB U (hopm ¢
Pa3IMYHBIM COJIEP>)KaHUEM TpaHyIl B Allpax U HuToIIa3mMe. Berpevatores enuHUYHbIE
«TUAJIMHOBBIEY» IIAPhI, KOTOPBIX HE BUAHO B HAOJIOJECHUSIX KOHTPOJIBLHOMN TPYIIIHI.
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Pucynok 3.3.3.5 - Kopa rosnosHoro mosra Pucynok 3.3.3.6 - Kopa ronoBHoro mosra.
Il-rpynmel. OTeK ¥ KpOBOUBIUSHHE. IV-rpynma. YMepeHHBII OTEK TJIUH.
Oxpacka reMaTOKCUIMH-303MHOM. YB. 320. Oxpacka reMaTOKCUIMH-303MHOM. YB. 320.

Bokpyr ruraHTonupaMuJanibHbIX ~HEUPOLMTOB TAHIVIMO3HOW  IUIACTUHKH
OoTMeYaeTcsl yMepeHHbIH oTek mmn (pucyHok 3.3.3.6), KOTOpBIi BO BTOPOM TpyIIIe,
3HAYUTEIIBHO BBIpAXKEH ¢ KpoBoumziusHueMm (pucyHok 3.3.3.5). Ilpu okpacke
MpenaparoB TeMaTOKCHJIMH-303MHOM yJIajJoch OOHApYyXUTh YYacTKWM pacrajaa
OTPOCTKOB HEHPOIMTOB W, CyHas MO Tomorpaduu, JaHHOE SBICHUS HMEIO MECTO,
MMEHHO, B OTPOCTKaX TMTaHTONMMPAMHUJIATILHBIX HEUPOITUTOB, TaK KaK OOJIbINIas 4acTh
OTPOCTKOB B TIyOOKHX CJIOSIX KOpPBI TOJOBHOTO MO3Ta UCXOJAT UMEHHO OT 3ITHX
KJIETOK.

I'mnoranamyc. Ilpu wuccnenoBaHnM rumorajzaMyca OCHOBHOE BHUMAHME
VACISIIOCh TOM €ro 4acTH, KOTOpas OTHOCUTCS K THIOTalIaMO-HEHPOrunopu3apHoit
CUCTEME, TO €CTh OOJIACTH CYINPAONTHUYECKUX U TApaBEeHTPUKYJSIPHBIX SEp
MepeIHero TunoTasamyca, KOTopble 3aJ€HCTBOBaHbI B PETYIISIIUMA BBICIINUX (PYHKIIUMA
(maMsTh, SMOITMOHAIBLHOE COCTOSIHUE) M y4acTBYIOT B (DOPMUPOBAHHUU ITOBEIICHMUS.
['ucTonoruyeckue uccienoBaHusi BbissBIM BO |l rpymnme cAaBurd B COOTHOIICHHUH
KJICTOYHBIX AJIEMEHTOB - B CTOPOHY YBEJIWYEHUS MaJIOAKTUBHBIX B ()YHKIIMOHAIHLHOM
OTHOLIEHUU  CEKPETOPHBIX AJIEMEHTOB, OO0pa3ylolUX CYNpaonTUYECKUe U
MapaBeHTPUKYISIpHBIC siipa. Kak u3BecTHO, GyHKIIMOHATBHO AKTUBHBIMU SIBJISIOTCS
OoJiee KpyMHbBIE KIETKH C YBETUYCHHBIM COJEP>KaHUEM IPaHyJl B IUTOIIA3ME.

Crpoma runoramamyca y IV Tpymnmbl KMBOTHBIX OKaszallaCh CTPYKTYpPHOM,
HaMMeEHee mnojBepkeHHON (pucyHok 3.3.3.8) neiicTBHIO pajMOHYKIHIOB. B TO Xke
Bpems B |l rpyrine mopdosornyeckue CABUTH OJTHOTUITHBI U CBOJIUIIUCH B OCHOBHOM, K
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TOM MM MHOM Mepe BhIPaKCHHOMY OTEKY CO CTa30M B Kalmumsipsl (pucyHok 3.3.3.7).

Pucynok 3.3.3.7 - 'unokamm (Il rpymma) Pucynok 3.3.3.8 - I'mnokamr. (I\V-pymra).

Orek co cTa3oM B Kan-bl. Juctpodust  KIETOK.
Oxpacka reMaToOKCHIHH-303uHOM. YB. 320. Oxpacka reMaToKCHINH-303uHOM. YB. 320

HaGmonanuchy nBa THMa OTeKa — MEPUUETIONAPHBIA U nuddy3HbI, Uan Tak
Ha3piBaeMoe HaOyxaHue. Jluddy3HbIi OTeK MecTamMHu TOBOJBHO BBIPAKCHHBIN Y
KUBOTHBIX C PAJMOHYKIMIHOW HArpy3koil, mnpuuem 0e3  ompeaereHHON
Tonorpauueckoil 3aKOHOMEPHOCTH.

Mo3:keuok. I[lo cpaBHenuto c¢ |l rpynmoi, y >XKMBOTHBIX C TPEHHPOBKOH B
Oapokamepe W paguOHYKIUAHOW Harpy3koit (VI rpymma) cTpykTypa MO3KEuKa,
OTBEYAIOUIETO 32 KOOPAMHAIMIO JABUKEHUS, COXpPAHEHHE PAaBHOBECHS U MO3bI Tea,
YMEPEHHO COXPAHEHA W CJIOM HEHPOLUTOB KOPbI OTYETIIMBO MPOCMATPHUBAIOTCS, TAK
e, KaK 1 CaMHi HEUPOIUTHI, COCTABJISIOLIUE KOPY.

A LY Yam s Tk 55
Pucynok 3.3.3.9 — Mozxeyok (Il rpymnma) Pucynoxk 3.3.3.10 - Mo3xeuok (IVrpymmna)
KPOBOU3IIUSIHUE. [TonHOKpOBHE.

Oxpacka reMaTOKCUIMH-303MHOM. YB. 320 Oxpacka reMaTOKCUIMH-303MHOM. YB. 320

O6osouka  MO3K€4YKa  MpeACTaBieHa  NPOJOJIbHO  PacHOJIOKEHHBIMU
MPOCIOMKaMHU COEIMHUTENbHO — TKAHHBIX BOJIOKOH, B OCHOBHOM 3JIaCTHYECKHUX.
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Crpykrypa BOJOKOH coxpaHeHa. B |V rpynme y XMBOTHBIX, B OTJIMYHE OT
KOHTPOJIBHOM, B INIyOMHE H3BWIMH MO3KEUKA OTMEYAETCS CKOIUICHUE >KUIKOCTH,
OKpalIMBAIOLIEicss B OJ€IHO-pO30BBIM ILIBET, HWHOTJA C DJJIEMEHTAMU KpOBU —
sputpouutamu (pucynok 3.3.3.10). Ilpu 3TOM B MO3KEUKE Yy IKHUBOTHBIX C
pPalMOHYKJIMTHOW HArpy3kod HaOogaercs KpoBouziusHue (pucyHok 3.3.3.9).
Cocyapl MATKOH MO3roBOM 000JIOUKOM MOTHOKPOBHBI, 3acToiHble. [Ipu 3ToMm, BO I
rpynie KpbiC OTMEYAOTCA U KPOBOUBIUSHUA B TKaHb OpraHa.

3AKIIOYEHHUE:

1. YcTaHOBIIEHO, IO CPAaBHEHHUIO C W30JUPOBAHHBIM BIIMSHHEM PaJUOHYKIIHIOB
ypaHa, TPeHHUPOBKa B TUIIOOAPUYECKON KIMMATUYECKON Oapokamepe, MOI0KUTEITHEHO
BJIMSIET HA MOTOPHYIO M UCCIIEIOBATENbCKYIO CIOCOOHOCTh dKUBOTHBIX. B TO ke Bpems
y OKUBOTHBIX C PAAUOHYKIMUIHON HArpy3Koll BBISBICHBI 00Jie€ BBIPAKEHHBIC
HapyueHusa GyHkuuu Boicux otaenoB [[THC, perynupyroiive opueHTUPOBOYHO —
HCCIIEIOBATENIBCKOE TTOBEICHHUE.

2. Tlokazana OTHOCWUTEIBHAs COXPAHHOCTh AMOIMOHAIBHO-IBUTATENBHBIX H
MOBEJEHYECKUX PEAKIM, HHCTPYMEHTAIbHBIX YCIOBHBIX PE(IEKCOB y KUBOTHBIX C
PAAMOHYKIIMTHON HArpy3KOW MPU TPEHUPOBKE B KIIMMATHUECKOM Oapokamepe.

3. YCTaHOBIEHO, YTO MOCTYIUIEHHE B OpPraHU3M >KUBOTHBIX PaJHOHYKIIHJOB
ypaHa ycwIMBaeT OOJIEBYIO UYyBCTBUTEIBHOCTb. B TO ke Bpems, Npu TPEHUPOBKE
’KUBOTHBIX B TMIOOApUUECKON KIMMAaTHUECKOM Oapokamepe pajHOHYKIHUIbl ypaHa
MeHee BBIPRXKEHHO BIMSIIOT Ha OOJIEBYIO UyBCTBUTEIBHOCTD.

4. Tloka3aHo, YTO CTPYKTYpPHO-()YHKLIMOHAJIBHBIE CIBUTU B TOJIOBHOM MO3I€ U
€ro OTJIeJ0B 00Jiee BBIPAKEHBI Y )KMBOTHBIX C PaJMOHYKIIMHOW HAarpy3Kou, 4em npu
COYETaHWHU C THUIMNOKCUYECKON TPEHHPOBKOM B KIMMATHUYECKOW Oapokamepe, 4To
IPOSIBIISIIOCH BBIPAKEHHBIMU J€CTPYKTUBHBIMU MTOBPEXKIECHUAMH HEUPOHOB.

HNPAKTHUYECKHUE PEKOMEHJIALIMHU

[Tomy4yeHHbI€ pe3yabTaThl JUCCEPTALMOHHON PAOOTHI MOTYT OBITh UCIIOJI30BAHBI
B pa3pabOTKe METOJWYECKUX PEKOMEHIAIN, UMEET ONpPE/EICHHOE MPAKTHUYECKOEe
3HaY€HHUE B BOIPOCcax NPOUIAKTUKU U JICYEHUH NPU OTPABICHUH PAIUOAKTUBHBIMU
BEIIECTBAMH.

CIIMCOK OITIYBJIMKOBAHHBIX PABOT 11O TEME TUCCEPTAIIUU
1. AnpamykypoB, bl. A. HakoruieHue paaivoHYKIMIOB ypaHa B TOJIOBHOM
MO3Te y )KHBOTHBIX ~ IIPH COYETAaHHOM JeHUCTBMM TOpHOM  rumokcuu [Tekcr]/

bl. A. Annamykypos // Bectauk OmlY. —2011. — Nel. — C.4-6.
https://wwwe.elibrary.ru/item.asp?id=28113671
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AapamykypoB blpbicoek AGABIKANIAPOBUYTHH «YPaH KaHA TOO TMIOKCUSHBIH

OmpreJiemikeH apakeTHH/e JKaHbIOAPIAPABIH O0am MI3CUHUH

MOpP(POoPYyHKIIHOHAIABIK 63repyy iepy» ataabimrarsl - 14.03.03 naTosorusiabik

¢pusnosorusi agucTUrd 00KHYA MEAUIMHA WIMMACPUHUH KAHAUAATHI MIMMMA

AAPaKaChIH M3EHYY YYYH Ka3bLJITaH JUCCEPTALUSICHIHBIH KbICKA4a
KOPYTYHAYCY

Herusru ce3aep: paguoHYKIUIACDP, TUIOKCHUS, YpaH KaJAbIKTaphl, pedekcTep,
ATUOMATOTEHE3, HEPB KIIETKAJIAPHI.

N3u11006 00beKTHCH: UINITHH SKCIICPUMEHTAIBIK OO TYTYH/I6 JTA00PaTOPSUTBIK aK
KEJIEMUIITEP KOJIAOHYIIY.

N3uanee mpeaMeTrH: KIMMATTBIK OapokamMepaaa THHOKCHSIBIK MAIIbITYyHYH
NKarblHJA YpaH PaJIUOHYKIWIJICPUHUH TAaCUPHUHIE KaHBIOAPIApJbIH MIICUHUH
MOP(POPYHKITHOHAIBIK XKaHa MATOTEHETUKAIIBIK a0aibiH 6aaioo.

N3uaneenyH MakcaThl: )KaHbIOApIAPIbIH OPTaHU3MUHE y3aK YOAKBIT 000 ypaH
PAAVOHYKIUACPUHUH KEJIWM TYIIYYCY MEHEH IIapTTairaH, TUMo0apuKaIbIK
KJIIMMATTHIK OapoKamepajia TUIOKCHUSIIBIK MAIIBITYYHYH ajKarblHaa, aHbIH 00pOopayK
HEPB  CHCTEMachblHA  THUWTU3reH  TaacUpuH  0aajgoo  JKaHa  MDIJJETU
MOP(POPYHKITMOHANJIBIK  ©3TOPYYIOPAYH ITHOMATOICHETHKAIBIK MEXaHU3MICPUH
UIITEN YBITYY.
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N3ua1e6HYH BIKMAJAPbI: UHCTPYMEHTAIJBIK APTTYy peIeKCTEpAr HIITEN
YbIrapyy YYYH HEBPOJIOTHSJIBIK TECTUPJIOO, AKCIEPUMEHTAbIK KaHblOApIapbIH
6ar MI3CUH MOPGOTOTHSIIBIK U3UJTIO00.

AJIBIHT'aH  HATBIMZKAJIAp KAaHA AJApAbIH  KAHBUIbITbL. /3ungeeHyH
HaTBIMKACBIHA PATMOHYKIUITEPAUH >KaHBIOAPIAPAbIH KBIUMBIIBI KaHa U310
KOHIOMIOPYHO THUWUTH3TEH TEPC TaaCHPH KIMMATTBIK OapokaMepaja THUITOKCHUSIIBIK
MaIIbITYyHYH aJKarbiHAa caktanaT. KaumaTtTeik Oapokamepaza THUITOKCHSIIBIK
MallpITyyHYH  ajJKarblHAa  ypaH  PaJuOHYKIUATEPUHUH  KaHBIOApIApIIbIH
AMOUUOHAIIABIK-MOTOPAYK  KYPYM-TYPYM PpEaKUUSUIAPBIHBIH ~ ©3repylry  KaHa
mapTTyy pediekcTepuHuH naina O0oMyIyHa THUTU3TEH TePC TAACUPUHUH a3aibIIIIbI
YarbUIIBIPBUITaH. PamquoHyKIMATEpUHUH >KaHBIOAPIApAbIH OPTaHU3MHHJECTH OO0PY
CE3TMUTUTMHE T€PC TAACUPUH TUUTU3EPH aHbIKTAITaH. OILION 3Ji€ y4ypaa, KIUMATThIK
OapokaMepaza MallbITYyHYH aJIKarblHAA: JKYJIYH TYWYHIOPYHYH, *KYJIYHIYH apTKBI
MYHY3IOpPYHYH, Kapakyll MA33HHMH IIbIHAA ChIMal SJIPOCYHA, O0O0pPY CE3UMACPUH
OTKOPYYUY >KOJJAOPAO, MAIIHUH OOpPY CE3IUPYYUY SAPOJOPYHYH KbhI3MaTTapblHA
TUMTU3TEH  YYyAyyJyry  a3alraHipllbl  KepceTyiay.  PaauoHykiIuarepauH
YKAHBIOAPJIAPJIBIH M33 CTPYKTypaslapblHa TUMIU3r€H TEPC TAAaCUPU THUIMOKCHUSIIBIK
MAIIBITYYHYH aJKarblH/a CaJbIIIThIPMAyy a3albIIibl KOPCOTYIY.

Koanonyy ©Oorwonua cynymrap. OwmMVYHYH 531 apaiblk  MeAUIMHA
bakyIbTETUHUH  TATOJIOTHs, Oa3UCTUK J>KaHa KIMHHUKAJIBIK  (hapMaKoIoTus
KadeapachbiHbIH OKYY MPOIECCUHE KUPTU3UIIIH.

Koanonyy Tapmarsl: maToJgorusibiK (U3HOIOTHS, PAAUOOHNOIIOTHS.

PE3IOME
AUCCEPTANMOHHON padoThl AsgamykypoBa blpeicOexka AOabrKkanmapoBuya Ha
Temy: «MopdopyHKUMOHATbHbIE M3MEHEHUS T'OJIOBHOIO0 MO3ra y KHBOTHBIX
NPH COYETAHHOM /eliCTBUM YPaHA M T'OPHOI IMIIOKCHM» HA COMCKAHHWE YYeHOM
CTENEeH!U KAHAUIATA MEIMIUHCKUX Hayk mno cneuuajabHoctu 14.03.03 -
NaToJ0ru4ecKas (pu3noJiorus

KiroueBble cj10Ba: paJIuoOHYKIUIBI, THIIOKCUS, XBOCTOXpPAaHWINIIA, PedICKCHI,
ATHOIATOTEHE3, HEUPOHBHI.

OO0BbeKT HcCe0BAHUS: B DKCIIEPUMEHTAILHON YacTH pabOThI MCIOIH30BAHBI
71abopaTopHbIe OEJIbIe KPBHICHI.

IIpenmet uccienoBanus: MophodyHKIIMOHATHHAS U TATOTeHETHIECKas OTICHKA
COCTOSIHHSI TOJIOBHOTO MO3Ta Y KMBOTHBIX MIPH BBEJACHUU PAIMOHYKIUIOB ypaHa Ha
(hOoHE TUTIOKCHYECKON TPEHUPOBKH B KIIMMAaTUYECKOW OapokaMepe.

Heas wucciaenoBanusi: pa3paboTaTh ATHOMATOTCHETUYECKUE MEXaHU3MBI
pa3BuTHs MOPGODYHKITMOHATHHBIX U3MEHEHUN B TOJIOBHOM MO3re¢ OOYCIIOBIIEHHBIX
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JUTUTENIbHBIM MOCTYIIJIEHUEM PAJMOHYKIUAOB YpaHa B OpTraHU3M JKUBOTHBIX, Ha (poHe
TPEHUPOBKHU B KJIMMATUYECKON Oapokamepe Il OLEHKHU MX BJIMUSHHUS HA COCTOSIHUE
ITHC.

Mertoabl HcCiIeI0BAHMSA: HEBPOJIOTHYECKOE TECTUPOBAHME HA BBIPAOOTKY
MHCTPYMEHTAJIBHBIX YCIIOBHBIX peQeKcoB,  MOP(OJIOrHYECKOEe UCCIIEeI0BAHNE
TOJIOBHOTO MO3Ta 3KCIEPUMEHTAIBHBIX )KUBOTHBIX.

IMonydyeHnnble pe3yjbTaThl U UX HOBU3HA. [Ipu runobapuyueckoit TpPEHHUPOBKE
KUBOTHBIX B KJIMMaTUYeCKOM Oapokamepe MOTOpHas M HCCIEI0BaTEeIbCKHE
CIIOCOOHOCTH COXPaHSIOTCS, MOJA BO3AEUCTBEM paJHOHYKIHWIOB ypaHa. [lokazaHo
M3MEHEHHUS SMOIMOHAIbHO-IBUTATEIbHBIX IMOBEJCHUYECKUX PEaKIuil M BhIPAOOTKa
MHCTPYMEHTAJIBHBIX YCJIOBHBIX PE(IIEKCOB KUBOTHBIX, KOTOPOE MPU TPEHUPOBKE B
KJIMMaTHYECKON Oapokamepe OTpakajluCh YMEHbUICHUEM TOKCUYECKOTO BO31EUCTBUS
PAIVMOHYKIMIOB YypaHa. YCTAaHOBJIEHO, YTO IMOCTYIUIEHHE B OPraHU3M YKHUBOTHBIX
PAAMOHYKIIMJIOB ypaHa HETaTUBHO OTpa)kaeTcs Ha 00JIEBOM UyBCTBUTENIBHOCTU. B TO
e BpeMsl, TOKa3aHo: MIPU TPEHUPOBKE )KMBOTHBIX B TUIIOOAPUYECKON KIIMMATHYECKOU
OapokaMmepe paJUOHYKIIMIbl ypaHa OKa3blBAlOT MEHEE BBIPAKEHHOE TOKCHYECKOE
neicTBre Ha (YHKIHMH CIIMHHOMO3TOBBIX Y3JI0B, 33JHUX POrOB CIMHHOTO MO3ra,
KIIMHOBUAHBIX SAEP MPOJOJrOBaTOTO MO3ra IPOBOASUIME IIYTH 0oneBoi
YyBCTBUTEJIBHOCTH. IloKa3aHO, 4YTO MNpU TUMIOKCHYECKOM TPEHHUPOBKE B
KJIMMaTHYECKON OapokaMepe OTpULIATEIbHOE BO3/IEHCTBUE PAIMOHYKIIUIOB YpaHa Ha
CTPYKTYpPBI MO3Ta >KMBOTHBIX MEHEE BBIPAXKEHHO II0 CPABHEHHUIO C HU30JMPOBAHHBIM
BO3JICICTBUEM PaJUOHYKIINIOB ypaHa.

Pexomenganum mo McmoJib30BaHMI0. B yueOHBIN mpoliecc Kadeapsl MaToNOrHH,
0a3uCcHOM U KIMHUYECKOM (PapMakoJIOTMH MEXIYHAPOJAHOTO MEIUIIMHCKOTO
dakynpTera Oml'Y.

O06J1acTh NpUMeHeHMsI: TATOJIOTUYECKast PU3HOIOTHUS, PATUOONOIIOT U

SUMMARY
dissertation work of Aldashukurov Yrysbek Abdyzhaparovich on the topic:
«Morphofunctional changes in the brain in animals under the combined action of
uranium and mountain hypoxia» for the degree of candidate of medical sciences
in the specialty 14.03.03 - pathological physiology

Key words: radionuclides, hypoxia, tailings, reflexes, etiopathogenesis,
neurons.

Object of research: laboratory white rats were used in the experimental part of
the work.

Subject of research: morphofunctional and pathogenetic assessment of the
state of the brain in animals with the introduction of uranium radionuclides against the
background of hypoxic training in a climatic pressure chamber.
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The aim of the study: to develop etiopathogenetic mechanisms for the
development of morphofunctional changes in the brain caused by prolonged intake of
uranium radionuclides into the body of animals, against the background of training in a
climatic pressure chamber to assess its effect on the state of the central nervous system.

Research methods: neurological testing for the development of instrumental
conditioned reflexes, morphological examination of the brain of experimental animals.

The results obtained and their novelty. With hypobaric training of animals in
a climatic pressure chamber, motor and research abilities are preserved under the
influence of uranium radionuclides. It is shown that changes in emotional and motor
behavioral reactions and the development of instrumental conditioned reflexes of
animals, which during training in a climatic pressure chamber were reflected by a
decrease in the toxic effects of uranium radionuclides. It has been established that the
intake of uranium radionuclides into the body of animals negatively affects pain
sensitivity. At the same time, it has been shown that uranium radionuclides have a less
pronounced toxic effect on the functions of the spinal nodes, the posterior horns of the
spinal cord, and the wedge-shaped nuclei of the medulla oblongata conducting pain
sensitivities when training animals in a hypobaric climatic pressure chamber. It is
shown that during hypoxic training in a climatic pressure chamber, the negative effect
of uranium radionuclides on animal brain structures is less pronounced compared to
isolated exposure to uranium radionuclides.

Recommendations for use. In the educational process of the Department of
Pathology, Basic and Clinical Pharmacology of the International Medical Faculty of
OSH State University.

Scope of application: pathological physiology, radiobiology.
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	1. Установлено, по сравнению с изолированным влиянием радионуклидов урана, тренировка в гипобарической климатической барокамере, положительно влияет на моторную и исследовательскую способность животных. В то же время у животных с радионуклидной нагруз...
	2. Показана относительная сохранность эмоционально-двигательных и поведенческих реакций, инструментальных условных рефлексов у животных с радионуклидной нагрузкой при тренировке в климатической барокамере.
	3. Установлено, что поступление в организм животных радионуклидов урана усиливает болевую чувствительность. В то же время, при тренировке животных в гипобарической климатической барокамере радионуклиды урана менее выраженно влияют на болевую чувствите...
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