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B Hacrosiiieii craTbe OnMcanbl pe3ysibTaThl CPABHUTEILHOIO aHAIHN3A AUHAMHUKH (DU3HOJIOTUUSCKHX MTPO-
IIECCOB, COIIPOBOX/AONICH pa3IyHble (YHKIHOHAIbLHBIE COCTOSIHUS Y YelIOBeKa U JIADOPAaTOPHBIX JKHBOT-
HbIX. MI3MeHeHus rokasatesneil AbIXaTebHOM U CepIeyHOM JesITeIbHOCTH B COCTOSHUN TTOKOSI U 3JIEKTPOCHA
nociie (U3NYECKOM HArpy3KH Yy 4YeIOBeKa U )KUBOTHBIX MMEJIH CXOIHBIC TCHACHIMH U XapaKTepH30BaINCh
MOJJ00MeM MATTEPHOB IPH CMEHE OIHOIO COCTOSHMS ApyruM. Hanmudme cxoacTBa MO3BOJSET paccMarpu-
BaTh J1a00OPATOPHBIX )KUBOTHBIX KaK aJICKBaTHYIO MOJIEJIb JJIS allpoOaliii METOAMK MHUIIMALUK 1 U3MEHEHUS
(YHKIMOHAJIBHOTO COCTOSIHUS C TIOMOLIBIO (PU3NUECKUX METO/IOB BO3/ICHCTBHSI HA HEPBHYIO CHCTEMY, B TOM
YKCJIe, HU3KOYaCTOTHOM PUTMHUUYECKON DIEKTPOCTUMYJISLIUU.

Kniwouesvie cnosa: noxasareny 1bIXaTeIbHON U CEPACUHOM S TEIBHOCTH, (PH3MUECKUE METO/IbI BO3/ICH-
CTBMA Ha HEPBHYIO CHCTEMY, HU3KOYACTOTHAs PUTMHUYECKas 3JIEKTPOCTUMYIIALUS, AByXMEpPHAas BEKTOpHas
MoJiesIb (DYHKIIMOHATIBHBIX COCTOSIHMUIA, JTAOOPATOPHBIE )KUBOTHBIE (KPOJIUKH).

Beenenue

JKMBOTHBIE NIMPOKO MCTIONB3YIOTCS ISt
uccnenoBanus puznonormyeckux 3¢pdek-
TOB BIIMSIHUSI XUMHUYECKUX M (U3HMUYECKUX
(dakTopoB Ha opraHu3M. B 3ToM cMmbIcie
OHU JIOJDKHBI OBITh aJIeKBaTHOW MOJIEIBIO
COOTBETCTBYIOIINX (U3NOITOTHYECKUX
NPOIIECCOB YEJIOBEKA, SBIISIOUIMXCS Map-

KepamH ero ()YHKIIMOHAJILHOTO COCTOSHUSI.
BrisiBaeHne mOTEHIIMAJIbHOM BO3MOXKHO-
CTH MOJICJIMPOBAHUS HA KMBOTHBIX (DyHK-
LIMOHAJILHBIX COCTOSIHMII OCHOBAaHO Ha
OIpeNiejiCeHud OCOOCHHOCTEH KHBOTHBIX
10 CPAaBHEHHIO C YETIOBEKOM.
TpaaguMOHHO >XKMUBOTHBIX HCIOIB30-
BaJId B KA4eCTBE MOJEC/IU IOBEIACHUS U
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HEHPOPU3NOIOTHUECKUX MEXaHH3MOB
ero peanuszaunuu. B ciaydae momenupo-
BaHMUsI (PYHKIUOHAIBHOTO COCTOSHHS
MOXET OBITh HCIOJIB30BAHO CXOJCTBO
MEXaHU3MOB, O00ECIEeYMBAOIINX MOJ-
JepKaHue TMOCTOSHCTBA BHYTpPEHHEH
CpeAbl Yy TEMJIOKPOBHBIX JKHBOTHBIX
(MJIEKOTTMTAIONMMX) U YeJOBEKa. DKCIe-
PUMEHTaIBHO MOKa3aHo, YTO (U3HOJIO-
FHYECKUEe CUCTEeMbI, 00ecneunBalomne
aJanTUBHBIE M OOOPOHHTENbHBIE (Op-
MBI [TOBEJICHHS KUBOTHBIX U YEJIOBEKA,
SBIAIOTCS cXOxkuMu [3, 5-7]. OyHKUH-
OHAJIBLHOE COCTOSHHE — 3TO JUHAMHYE-
CKO€ H3MCHEHHE CTaTyca OpraHu3Ma
OyTeM B3aUMOJACHCTBUS €r0 CHCTEM,
npeanojaraiiiee, B YaCTHOCTH, IpHU-
BJICUCHUE BHYTpPEHHEH ((PYHKIMOHAIb-
HOM) M TOBeJIeHYecKoW peryrsuuu. B
9TOM CMBbICIE sl TIOHMMaHUsi MPUPO-
bl KOHKPETHBIX COCTOSIHUN HEOOXOIHU-
MO OIPEJENIUTh, KaK B3aUMOJIEHCTBYIOT
CHUCTEMBI TOMEOCTa3a U CHCTEMBI Pery-
asunu noBenaeHus. OQHAKO JHHAMHUKA
(YyHKIMOHAIBHBIX COCTOSSHHHM >KHBOT-
HBIX, B OTJIMYHME OT dYeJioBeka, OoJjee
3aBUCHUT OT MX (PU3HOJIOTHYECKOTO CTa-
Tyca, 4eM OT yPOBHS IMCUXHYECKOTO Ha-
npsokeHusi. J[pyrumMu clioBamu, rOMeo-
CTa3 YeloBEKa MOXKET ObITh M3MEHEH C
MOMOIIBIO MTOBEJICHHUSI, & TOMEOCTa3 KHU-
BOTHBIX OIpeaessieT ux noseaexue. [lo-
BEJICHHUE KUBOTHBIX HEPA3PHIBHO CBSA3a-
HO C aJjanTalrei K U3MEHEHUIO yCIOBUH
Cpeibl, IPH STOM COBEPUICHCTBOBAHUE
IBI)KEHHH ¥, OJHOBPEMEHHO, YPOBHS
OTPaXXEHHsI TMPUBOAUT K YIYUIICHUIO
npucnocobmsiemoctu [4]. Jlaxe BriciIne
KUBOTHBIE (00€3bsHBI) HE CHOCOOHBI
U3MEHSITh YCJIOBUSI CBOETO CYHIECTBO-
BaHMsI, a BBIHYXXJCHbI MEHSATHCS CaMHu,
aJanTUPYsCh K MPOU3OLISAIINM H3Me-
HEHUSAM. DTO CJEeAyeT YYHTBIBATH MPHU

MOUCKE Y )KMBOTHBIX aHAJIOTOB (YHKIU-
OHAJIbHBIX COCTOSHMI, TUMHWYHBIX IS
4yeJIoBeKa.

JByxMepHasi BeKTOpHasi MoJesb
(pyHKIHOHATBHBIX COCTOSHHUI

JoBonbHO YZOOHBIM CcTIOCOOOM CO-
MOCTaBJIEHUs JXKUBOTHBIX W YeJIOBEKa
SIBJIIETCS CpPaBHEHUE BEKTOPHBIX MO-
neneld ux (QYyHKIMOHAIBHBIX COCTOS-
HUU{, YTO MpeamoiaraetT ynorpediaeHue
eJIMHOM cucTeMbl moHATUU. B pabore
[9] Obma paccMOoTpeHa ABYXMepHas
BEKTOpHAasi MOJ€JNb, ABJIAIOLIASICS Hau-
Oosiee moAXOAsIIICH JJIs1 )KUBOTHBIX MO-
nudukanueld TpeXMEpHOW BEKTOPHOMN
Moaenu (QPYHKUHOHAIBHBIX COCTOSHUMN
yenoBeka. OTCYyTCTBHE Yy KUBOTHBIX
BTOPOl CHUTHAJILHOW CHUCTEMBI, MpEl-
CTaBJIEHHOW B BHUJIE TPEThEro KOMIIO-
HEHTA TPEXMEPHOI BEKTOPHOU MOJENH,
SIBJIIETCS OCHOBAHUEM €€ PEeAYKIIMH J10
IByxXMepHoro peuieHus. CrenoBarenb-
HO, MOJedb (PYHKIHOHAIBHBIX COCTO-
STHUM KUBOTHBIX IpEACTaBICHA JBYMS
W3MEPEHHUSIMH: YPOBHEM BO30YKICHUS
(YB) HepBHOU cucTtemMbl U (QOKycoM
nepBoi curHainbHoi cucrtemel (P1).
OyHKIMOHAJIbHbIE COCTOSHUSA Yeso-
BeKa M MKHUBOTHBIX XapaKTEepHU3YIOTCSH
CXOKMMH CBA3AMHU MEXAY OpHEHTalH-
et @1 u YB: ¥YB yBenuuuBaercs B pe-
3yapTare opueHTanuu @1 Ha BHEIIHHE
Mpolecchl M YMEHbIIAETCSd NpPU OpPH-
ednrauuu @1 BoBHYTph. B KoHTekcTe
JIBYXMEpPHOU MOAH(PUKAIUA BEKTOPHOMN
Mozaenu (QYHKUHMOHAIBHBIX COCTOSHUMN
COBOKYIIHOCTb YB HepBHOH CHCTEMBI
n opuentauuu @1 cinenyer paccMmarpu-
BaTh KaK IpeJACTaBIeHHE MEXaHH3MOB
MO IepKaHNsI TOMEOCTAaTUUYEeCKOTO paB-
HOBECHUS U PEryJaTOPHBIX IMOBEJECHYE-
CKHX IPOLECCOB.
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YB

2 BbicTpbI COH

CnokoriHoe 6oapcTBOBaHME

»

OpveHTauuWsi Ha BHYyTpeHHWUe
npouecchbl

>

OpMeHTaLlMﬂ Ha BHeLUHWe npoueccobl ¢1

Puc. [InockocTHAs cxema TByXMEpHOI BEKTOPHOH MOIENH ()YHKIIMOHATEHBIX COCTOSIHIN KHBOTHBIX.

ITo cpaBHEHMIO ¢ TpeXMEpPHOW BEKTOp-
HON Mozenblo [8] AByxmepHas MOIETb
(YHKIMOHAILHOTO  COCTOSIHUSL  YKHBOT-
HBIX IpeJICTaBlieHa B BHJIE IJIOCKOCTHOM
MPOEKIUH, OCH KOTOPOM NpEeACTaBISIOT
YB u @1 (puc.). Aunamuka YB Hocur
HETPEPBIBHBIA XapaKTep M MOXKET OBbITh
n3o0pakeHa B BHJIC KOHTUHYyMa, KOTO-
peiii Ui ynoOcTBa pa3dunu Ha 4 ypoB-
HA. @1 uMeeT JABe OCHOBHBIE T'paJalNU:
OpHEHTAIMI0O Ha BHEIIHWE M BHYTPEHHUE
MIPOIECCHI, MEXAY KOTOPHIMH TakKke He-
BO3MOKHO YCTaHOBUTBH YETKYIO TpaHMILY.
B nenowm, nonydenHas AByxMepHast MOZIETh
MO3BOJISIET paccMaTpuBaTh 5 YCTOMYMBBIX
(YHKIIMOHAIBHBIX COCTOSIHUN KHBOTHBIX:
MeJJICHHBIN B OBICTPBIN COH, CIOKOWHOE U
aKTHBHOE OOJPCTBOBaHME, TIEPEBO3OYKIC-
Hue. [1epBolil ypoBeHb BO3OYKACHUS TIPE-
CTaBJIEH TOJBKO COCTOSHUEM MEIJICHHOTO
CHA, BTOPOW yPOBEHBb — COCTOSIHUSIMH OBbI-
CTpPOTO CHa M CIOKOWHOTO OOJPCTBOBAHUS,
a TpPEeTUH M YEeTBEPThIM YPOBHHU, COOTBET-
CTBEHHO, OTPAXKaIOT COCTOSHUS aKTUBHOTO
0OIpPCTBOBaHUS U TIEPEBO30YKACHUS.
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N3BecTHO, UYTO y MIIEKOMUTAIOMINX
LUKJI CHA TPEJCTaBIEeH JBYMS CTaaAUsIMHU
(MenneHHOTO M OBICTpOrO CHa). Bpemen-
HBbIE XapaKTePUCTHKHU LHUKIA «OOAPCTBO-
BaHUE-COH» y YeNIOBEKa SBISIOTCS HanOo-
Jlee CXOKMMHU C TaKMMH K€ TTapaMeTpamMu
Yy KpOJIMKa, CBUHBU U 00e3bsiHbI [S]. Uc-
clieJoBaTeNM CHa >KMBOTHBIX XapaKTepH-
3yIOT CTaJUI0 MEIJICHHOTO CHa (u3uye-
CKOM HEMOABM)XKHOCTBIO, 3aMeJICHHEM
pUTMa JIbIXaHUSA U CEepJEUHBbIX COKpalle-
HUN, CHIJKEHHEM TeMIlepaTyphl Tena u
Mosra. CyIlIecTBEHHBIM NPU3HAKOM MeJl-
JIEHHOTO CHA SIBJIAIOTCS BBICOKOAMITITUTY/I-
Hble CHHXPOHH3UPOBAaHHBIE MeEJJICHHbIE
BOJIHBI OOJIBITMHCTBA MO3TOBBIX CTPYKTYP
Ha a3nekTposnuedanorpamme (O3I7). Ha
cTaauu OBICTPOTO CHA y KHBOTHBIX CO-
XpaHsieTCsl COHHOE TOBeJeHHEe Ha (oHe
MI0JIaBJICHUSI MOTOPHBIX aKTOB U MaJCHUS
TOHyCa CKEJETHBIX MBIIIL, KOTOpBIE CO-
HPOBOXKJIAOTCSL CEPIEYHON M AbIXaTEllb-
HOH apUTMHEH, COKPAILECHUSMU MEJIKUX
MBIIICYHBIX TPYII U OBICTPHIMH JIBHIKE-
Hussmu a3 [3, 5]. Craaust ObICTPOro cHa
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XapaKTepu3yeTcsl CHMIKEHHEM TeMmIlepa-
Typbl Teja, 3aBHUCAIIEH OT TeMIepaTypbl
OKpyXarolieil cpeasl, U TOBBIIIEHUEM
TeMIlepaTypbl MO3ra.

Uccnenosarenn u3MeHEHWH cHa TpHU
MaTOJIOTUAX HEPBHOM CHCTEMBI OTMEYAIOT,
4T0 Hambosiee BBICOKOW YYyBCTBHTEIBHO-
CThIO K TAaKUM HapyLIEHHsIM, KaKk CTpecc,
Oosiesnp [lapkuHcona, mM30(peHus, STH-
JIeTICUS M T.11., 00JIa/laeT cTaaust ObICTPOTO
CHa, KOTOpasi P TMOSIBIIEHUU ITUX Hapy-
HIEHUH peayLupyeTcst UM MOXKET HOJIHO-
CTBIO UCYE3HYTH [5].

Y KUBOTHBIX CTaJWU CHa OINpEIes-
I0TCS TOJIBKO Y B, KOTOpBII U3MEHSETCS B
oIpesiesIeHHbIX paMKax; uto kacaercs 1,
TO OH HE IepeMelaercs, a BO BpeMs CHa
OCTaeTcsi CTa0MJIBbHO OPHEHTHPOBAHHBIM
Ha BHYTpEHHHE MPOIIECCHI.

CocTostHUST CIIOKOMHOTO M aKTUBHOTO
0OIpPCTBOBAHUS Y KHBOTHBIX MOTYT OBITh
Ceun(UIUPOBAHbl 110  BBIIOIHAEMBIM
3agayaM. OTH COCTOSHUS TEPUOTUYECKHU
CMEHSIOT ApYyr Jpyra B TeueHue JHA. B
CIIOKOMHOM COCTOSIHUM JKMBOTHOE, Kak
MPaBUJIO, HAXOAUTCS B OJHOM M TOH XKe
1o3e, KOTOPYI0 OHO HE MEHSET, IPU ITOM
COCTOSIHME TIOKOSI XapaKkTepusyercs Oojee
WM MeHee CTaOMIIbHBIM COCTOSTHHEM BHY-
TpeHHEN Cpeibl OPraHnu3Ma M €ro CHCTEM.
AKTHBHOE OOAPCTBOBaHME XapakKTepH-
3yeTcsl TIOMCKOBBIM M OOOPOHUTEIHLHBIM
MOBEJCHUEM, BO3HHMKAIOIIUM KakK CIIo-
co0 yIOBIETBOPEHHUS MOTPEOHOCTH WIIH
yCTpaHEHHs Kakoro-aubo Heynaooctsa [4].
BoznukHOBeHHE pasHbIX (QOpM IOBeze-
HUS 3aBUCHUT KaK OT BHEIIHWX W3MEHEHUI
OKpY’Kalolel cpefibl, TaKk U BHYTPEHHHX,
orpenessieMbIX 0OMEHHBIMU TPOLIECCaMHU.
CrnenoBareibHO, BHEIIHHE U BHYTPEHHHUE
(dakTOphl HapylICHHsS TOMEOCTa3a SBIIs-
I0TCS IPUYMHAMU BO3ZHUKHOBEHHMS OTIpeie-
JICHHOTO BH/JIa TIOBECHHUS.

Crnenyer yTOYHMTbH, YTO Y >KMBOTHBIX
MoJAep)KaHNEe TIOCTOSHCTBA BHYTPEHHEH
CpeZibl peryaupyercs aBTOMaTH4eCKH U sIB-
JII€TCs YHUBEPCAIbHOM peaKIueil Ha u3Me-
HEHMSI BHEIIHUX U BHYTPEHHHUX (aKTOPOB.
Buenrnue n3MeHeHUs cpenbl MPUBOAAT K
HEOOXOJMMOCTH KOPPEKIMH BHYTPEHHETO
OanaHca B CHIy TOrO, YTO KMBOTHOE HE
MOXET MOBJHATH HA OKpYXkarolure Gpakro-
pr1. CaenoBaresbHO, MOJIEp KaHue MMOCTO-
STHCTBa BHYTpPEHHEH cpeabl 0OHApYKHBaeT
CBSI3b TOJNBKO ¢ YB, KOTOpPBII NajgaeT win
BO3pacTaeT B 3aBUCUMOCTH OT MHTEHCHUB-
HOCTH 0OMEHA, OTPEACISIEMOrO aBTOMAaTH-
YEeCKH KOHKPETHBIMH CTPYKTypaMH MO3-
ra, — Hampumep, runorajsamycom. Dokyc
[IEPBOIl CUTHAJIBHOM CHCTEMBI IIPU 3TOM
MOJIHOCTBIO ompeaeisiercs YB HepBHOU
CHCTEMBI: YPOBEHb MajaeT — (QOKyc OpH-
EHTHPYETCS BHYTPb, YPOBEHb BO3PaCTaeT
— (OKyC MEPEHOCUTCS HAPYKY.

[epeBo30ykIeHHE MOKHO paccMaTpH-
BaTh KaK COCTOSIHHE JIUCTpecca, pa3BHUBa-
folieecs MoJ1 BIUSTHUEM HEeOIaronpusTHBIX
daxTopoB, Tpu OONBIION (U3NUECKON
WM 3MOLIMOHANIBLHON Harpys3ke, KOTOpOE
y ’KMBOTHBIX UMEET CXOJHBIE C YEIOBEKOM
MeXaHu3Mbl peanusanuu [6, 7]. OmHako
JUCTpecC y >KMBOTHOTO BO3HHMKAaeT B pe-
3yJabTaTe MPAKTUYECKH HEOOpaTUMBIX U3-
MEHEHHI ToMeocTa3a, KOTOphIE YK€ HEBO3-
MOYKHO KOMIIEHCHPOBATh, U KOTOpBIE MPHU
MIPOIOJIKAIOIIEMCS BIUSIHUU CTPECCOPHBIX
(haKTOpOB MPHUBOIAT K CMEPTH KUBOTHOTO.
Kak mpasuiio, B atux ciydasix YB Heps-
HOM CHUCTEMBI JOCTUTaeT Ype3MEpHBIX 3Ha-
YEHH, KOTOpPbIe CHIKAIOTCS C TOMOIIBIO
TOPMO3HBIX MEXaHH3MOB, 00ECIIeUnBAarO-
IIX BO3MO)KHOCTH aJalTalllu.

Paccmotpennbie  ocoOeHHOCTH  (PyHK-
LIMOHAJILHOTO COCTOSIHUSA KUBOTHBIX YKa-
3BIBAIOT HA TO, YTO Pa3HOOOpasme WX Co-
CTOSIHUM ompenensercs YB, mnpu stom
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opuentanus ®1 MeHsercs 3aBUCUMO OT
YB u dopmanbHO HE SBISETCS HE3aBH-
CUMBIM (haKTOpOM. OTO TMO3BOJSIET WC-
MOJIb30BaTh JIBYXMEPHYI MOJCNb (PyHK-
LHUOHAJIBHBIX COCTOSHWI >KMBOTHOTO JJIsi
anpoOaluu  OMPE/ICICHHBIX COCTOSHUH,
ONPENEIIALINXCS, B OCHOBHOM, Y B.

JAuHamMuKa pyHKIHOHAJIBHOIO COCTO-
SIHAS Y YeJ10BeKa M JKHBOTHBIX: CPABHU-
TeJbHBII aHATH3

AHanu3 JByXMEpHOH Monenu (QyHKIHOo-
HaJIbHBIX COCTOSIHUH MOKa3aj1 BO3MOXXHOCTb
MOJZIETTMPOBAHMSI Ha )KUBOTHBIX METOJIOB JIU-
ArHOCTUKM Y B, MHUIMalMM U U3MEHEHHUs
TeX (YHKUMOHAJBHBIX COCTOSIHUH, KOTO-
phle cBsi3aHbI ¢ ero Momyisuueit [9]. Utak,
JOByXMEpHasi Mojelb  (DYHKIMOHAIBHBIX
COCTOSIHMH JKMBOTHBIX MO3BOJIIET MOJIEINH-
poBaTh Ha HHUX CIIEAYIOIIME YCTOHUYUBBIE
(YHKIMOHAIIBHBIE COCTOSTHUS: CTIOKOWHOE U
aKTHBHOE OO/IPCTBOBAHHUE, CTPECC, MEJICH-
HBII 1 ObIcTpBIA coH. [lo aHamorum ¢ ye-
JIOBEKOM, /ISl )KUBOTHBIX TAaK)Ke BO3MOXKHA
WHUILMALNS [IEPEXOHBIX ITPOLECCOB, Cpe-
JI1 KOTOPBIX OMNPEACISIOTCS 3achIIaHUE U
npoOykJIeHHNe, KaK TIepeXo/Ibl U3 COCTOSHUS
0OIPCTBOBaHMS KO CHY M 00paTHO, a TaKKe
TIPSAMOI M OOpaTHBIN MEPEXO U3 COCTOSHUS
MEJUIEHHOTO CHa B COCTOSIHHE OBICTPOro
cHa. [IepexonHble MpoLEecchl MEXAY COCTO-
SHUSAMH OOJPCTBOBaHUS MMEIOT MECTO, HO
HOCAT CKOpee KOJIWYEeCTBEHHBIH, ueM Kade-
CTBEHHBII Xapakrep.

Jng  HamsAHOTO — TOATBEPOKJIEHUS
CXOJICTBA JIMHAMUKU (DYHKIMOHAIBHOTO
COCTOSIHUSI y YeJIOBeKa M J1a0OpaTOPHBIX
YKUBOTHBIX OBLT IPOBEJICH CPABHUTEIbHBIN
AHAJIU3 DKCIEPUMEHTAIBHO I10JYyYEHHBIX
[I0Ka3aTenel JbIXaTeIbHOM U CEepIeYHOU
JESITeIbHOCTH B Pa3iIMYHbIX (DyHKIHO-
HaJNbHBIX COCTOSAHUAX. CpaBHUTEIHHBII
aHanu3 ObLT OCHOBaH Ha OOHApYKCHUHU

Bbuomeanrimma « Ne 2, 2016 8

3HAYMMBIX KOPPEISIIIMOHHBIX CBS3CH MEK-
JIy OJIMHAKOBBIMU (DYU3UOJIOTUICCKUMHU TI0-
kazaremsimu cepaeunon (UCC — uacrora
cepAeuHbIx cokpamieHui, RR — pnurens-
HOCTb cepaeyHoro uukia, B — miuna
ITyJCOBOM BOJIHBI) U JibIxarenbHol (Y/1 —
4acToTa JbIXaHUs) JESATEIbHOCTU CIIOPT-
CMCHOB M KPOJIUKOB, 3a()MKCUPOBAHHBIMU
B OKCHEPUMEHTAX, MPOLEIYPhl KOTOPBIX
ObUIM HJCHTUYHBI. DKCIEPUMEHTAJIbHBIC
JITAaHHBIC UCCJICJIOBAHUS CIIOPTCMEHOB IOJI-
poOHO onucaHbl B pabote [2], 3KCIIepruMeH-
TaJIbHBIC JJAHHBIC UCCIICJIOBAHUS KPOIMKOB
npeacTariieHsl B padote [1]. Heobxoaumo
OTMETHUTh, YTO OCOOCHHOCTBIO ATHUX JKCIIE-
PUMEHTOB SIBJISIJIOCH CPABHEHUE JIMHAMUKHU
(DYHKIIMOHAJILHOTO COCTOSIHUS, MOZYJIUPY-
€MOT0 C ITOMOIIIBIO AIEKTPOCHA, Y UCIIBITY-
EMBIX U KUBOTHBIX B OOBIYHBIX YCIIOBUSX U
O] BO3/ICHCTBUEM CTUMYJIUPYFOIIETO XU-
MUYecKoro BemecTra (kodeun). lanee Oy-
JICT TPEJICTABICHO CPABHEHUE JIAHHBIX 10
KpOJIUKaM C JIaHHBIMHU IO CIOPTCMEHAM,
OTACIBHO JUIS AKCHEPUMEHTAIBHOU (1107
BO3/ICHCTBUEM XHUMHYECKOTO CTHMYJISATO-
pa) U KOHTPOJBHOW (Myanedo) TPYIIIHL.
CpaBHEHHME TUHAMHUKH COOTBETCTBYOIIUX
(pU3HUOIOTUYECKUX TIOKa3areyel cepied-
HOM U JBIXaTeJIbHOMN AeITeILHOCTH JIOASH
Y )KUBOTHBIX IPOBOJIMIIM C YUETOM pa3Iny-
HBIX 3TallOB MOIYJISIUU (PYHKIIMOHAIBHO-
ro COCTOsIHUS. Pe3ysnbraTbl KOppessIuoH-
HOTO aHaJli3a MPEACTABICHHBI B TAOIHIIE.
[To nanHbBIM TabJI. CIEIyeT, YTO BCE I1O-
JIy4EHHbBIC KOPPEIISIIMOHHBIC CBA3H MEKIY
MOJIOOHBIMU  TIOKA3aTENISIMH CEPJCUHON U
JIBIXaTeIbHOM JIEATEIIBHOCTH YeIOBEKa U
JKUBOTHBIX XapaKTEPU3YIOTCs HalpaBJICH-
HOCTBIO CBSI3M M YPOBHEM €€ 3HAYMMOCTH.
HanpaBieHHOCTh KOPPENSIIMOHHON CBSI3U
MOJKET OBITh IPSIMOI M 00OpaTHOM, onpesie-
JISIICh TIOJIOKUTEIIbHBIM WJIM OTPHIIATEIIb-
HbIM 3HaYeHHEeM Ko3((dHUIIMEHTa KOppes-
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MOAYJISIUMU (PYHKIHOHAIBLHOTO COCTOSIHUS

Tabnumna
Iloka3aresin CX0ACTBA (PU3HOTOTHUECKHX MAPKEPOB THHAMHKH (D)YHKIIMOHAJIBHOT'0
COCTOSTHHSI Y CIIOPTCMEHOB M KPOJIMKOB, BHIYNCIEHHbIE B 3aBHCHMOCTH OT 3TANoB

Aranbl moagynauumu ®dusnonoruueckue mapkepbl | dusnonornyeckne mapkepbi
dyHKunoHanbHoro 3KCMepPUMEeHTaNbHbIX rpynn KOHTPOJIbHBIX rpynn
cocTosHms (OC) YCC | RR | ANB | Y44 | 4CC | RR | ANB | uA,
Bcsi nocnenosatens- | r |-0,15%-0,10* 0,17*|-0,17*| -0,01 | 0,06* |-0,08*| -0,01
HocTe GC p | 0,000 | 0,000 | 0,000 | 0,000 | 0,440 | 0,000 | 0,000 | 0,365
Tocor r 10,09*| -0,06 | -0,06 |-0,70*| -0,04 | 0,01 |0,09*| 0,05
p | 0,033 | 0,125 | 0,162 | 0,018 | 0,333 | 0,761 | 0,024 | 0,273
BNeKTPOCOH, r |-0,21%-0,20*/ 0,09*| -0,01 | 0,079 | 0,08* | 0,071 |-0,10*
nepBbie 5 MIH p | 0,000 | 0,000 | 0,020 | 0,730 | 0,055 | 0,043 | 0,109 | 0,014
31eKTPOCOH, r | -0,07 | 0,00 | -0,04 | 0,06 |0,13*|0,14*|0,27*|0,12*
BTOPbIE 5 MIH p | 0,093 | 0,993 | 0,312 | 0,168 | 0,001 | 0,001 | 0,000 | 0,004
31eKTPOCOH, r | 004 | 001 | 002 |0,09*| 0,00 | 0,06 |0,70*| -0,02
TPeTbM 5 MUH p | 0,295 | 0,749 | 0,611 | 0,020 | 0,905 | 0,171 | 0,011 | 0,579
ANeKTPOCOH, r |0,06*|0,10*| 0,04 |-0,15%| 0,03 | 0,07*|0,14*| -0,02
BCe 15 MUH p | 0,018 | 0,000 | 0,114 | 0,000 | 0,219 | 0,004 | 0,000 | 0,473
U r |-0,27* 0,32*|0,25*|-0,12*| 0,08 |0,11*| 0,02 |-0,09*
p | 0,000 | 0,000 | 0,000 | 0,006 | 0,055 | 0,007 | 0,554 | 0,021

Ilpumeuanue: p — ypoBeHb 3HAYUMOCTH, I — Kod(durmeHT koppesinuu [Tupcona, YCC —gacrora
cepleuHbIX cokpauienuit, RR — qnurensHocts cepaeunoro uukna, JAMNB — mnrensHoCTh Mynbeo-

BOM BOJIHBI, Y]l — 9acToTa IBIXaHMS.

JKupHBIM KypCcHBOM H «*)» BBIIENEHBI 3HAYNMBIe K03 duitnenTsr koppemsunu 11t p<0,05.

uuu (r). [psimas cBs3b (MOMOKUTEIBHBIN
KOO(QUINEHT KOpPPEJSIUK)  YKa3bIBaeT
Ha O/INHAKOBBIC TCHJCHIIUN B N3MECHEHHIX
0 JJaHHOMY MapaMeTpy y dejioBeKa M JKu-
BOTHBIX, 0OpaTrHast CBsI3b (OTpUIATEILHBIN
KOA(PUINEHT KOPPEJISILINH ) SIBISIETCS IPH-
3HAKOM TPOTHBOMONOKHBIX TEHICHIUH B
JIMHAMUKE JAHHOTO TMOKa3arelis. YPOBEHb
3HAYMMOCTH OMpEAENAeTCs] Ha OCHOBE Be-
POATHOCTH CIIy4allHOTO BO3HMKHOBEHUS
IIPOBEPSEMON  KOPPEISUOHHON  CBSI3U:
YeM MEHbIIIe Takas BEpOSATHOCTH (), TEM
BBIIIIC YPOBEHb 3HAYMMOCTH. B maHHOM
ciydae KOA(PQHUIMEHT KOPPESIHUU IpH-
3HAETCS 3HAUYMMBIM, €CJHM P OKa3bIBAeTCs
menee 0,05. Jlamee MBI pacCMOTPUM CXOJ-

CTBO JAHHBIX CEPJIEYHON W JbIXaTeJIbHOU
JICATEIbHOCTH YeJIOBeKa U KUBOTHBIX B
pa3aMuUHBIX (PYHKIMOHAIBHBIX COCTOSIHU-
SIX C YUETOM ITHUX JIBYX XapaKTePUCTHK.
W3HavabHO ObLIA IpOaHAIM3MPOBAHA
BCS TOCJICIOBATEIILHOCTh  (DYHKIIMOHAb-
HBIX COCTOSIHMM IieiaukoM. OKka3ajioch, 4To
B 9KCIIEPUMEHTAIBHBIX TPYIIax UMEIOTCS
3HAYUMBIC KOPPESIIUU 110 BCEM UYETHIPEM
MOKa3aTessiM  (PU3HOJIOTHUSCKON aKTUBHO-
CTH, B TO BpEeMsI KaK B KOHTPOJIbHBIX TPYIITIax
3HAYUMBIMH OKAa3aJHCh KOPPEISIIUN TOJb-
KO TIO0 JBYM IIOKa3aTelsiM CEepACYHON es-
tenbHocTH (RR u JAIIB). Ilpu cpaBHeHnu
KOO PUIIMEHTOB KOPpPEISIMNA BHYTPU JKC-
TIePUMEHTATIBHBIX M KOHTPOJIGHBIX TPy
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0KazaJiock, uto o nokazatesssMm YCC u YJ[
B 000MX CITy4asiX IMEIOTCsl OOpaTHBIC CBSI3H,
B TO Bpems kak 1o RR y skcnepuMenTanb-
HBIX TPy OOpaTHBIC CBS3M CMEHSIOTCS B
KOHTPOJIBHBIX TPYIIax MPSIMbIMU CBS3SIMH,
yto B ciyyae J(IIB umeeT nmpoTUBOMONIOXK-
HYI0 HarpasieHHocTh. Hanmmume cxomHoit
HAMPABICHHOCTH U B DKCTIEPUMEHTAIBHbIX,
U B KOHTponbHBIX Tpynmnax s YCC u Y/
yKa3bIBaeT Ha CXO/ICTBO AMHAMUKHU TI0 3TUM
MOKa3aTessiM BHE 3aBUCHMOCTH OT JieicT-
BUSI CTUMYJIMPYIOLIETO BEIIeCTBa, HATMUUE
KOTOPOTO JIeJIAeT 3TH CBSI3U 3HAYMMbIMU. B
orHomieHun RR u JIIIB cBs3u sBistorcs
HECITy4yallHbIMH, TPU 3TOM BBEJEHHE CTU-
MYJIMPYIOILEro BelecTBa mpeoopasyeT npsi-
MY CBsI3b 110 1oka3areiito RR B oOparHyro
u o0OparHyto cBsi3b o 1B — B mpsimyro.
CnenoBareibHO, MPU BBEIECHUM CTUMYIIHU-
PYIOLIETO BellecTBa M3MEHEHUs JTUTENb-
HOCTH CEpJIEYHOro LHUKJIa MpHOOpeTaroT
Pa3HOHAIIPABIICHHBIN XapakTep y JIonel
U JKUBOTHBIX, a U3MEHEHUSI JJIUTEILHOCTH
IIyJIbCOBOM BOJIHBI — OJHOHAIIPABJICHHBIN
XapakTep. JTO, B YACTHOCTH, YKa3bIBACT
Ha TO, YTO BBE/IEHHE CTUMYIHUPYIOIIETO Be-
miecTBa (B IaHHOM ciiydae — Ko(erHa) He
MEHSIET HAIIPABICHHOCTD CBSI3€H Y JIFOIEH U
’KUBOTHBIX JJIS YACTOTHBIX XapPaKTEPUCTUK
(UCC u Y/I), a mMeHsIeT HapaBIEHHOCTh
CBsI3ell I BPEMEHHBIX XapaKTEPUCTHK
(RR u JI1B).

JleTanbHBIM aHaIU3 CMEHBI COCTOSTHUM
OBLT MPOBEJEH C ILIEbI0 MOUCKA CXOJCTBA
JIMHAMHMKH (PU3UOJIOTHUYECKUX TPOILIECCOB
y JIIoied M JKMBOTHBIX Ha KaXJOM 3Tare
MOAYISAIMK  (PYHKIHOHAIBHOTO COCTOSI-
HUS C TIOMOIIBIO METOIUKU DJIEKTPOCHA.
Bcro nmocnenoBatenbHOCTh (PyHKIIMOHAB-
HBIX COCTOSIHUI pa3fenid Ha TPH dTara:
TIOKOM, JEKTPOCOH U mpoOyxaeHue. Co-
CTOSTHHE TTOKOSI MPEACTaBIsUI0 coOO0i mpe-
ObIBaHUE B CIIOKOWHOM COCTOSIHMU TIOCTIE
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¢u3nUecKkoi Harpy3Kd ¥ JJIHIOCH 5 MHH.
Jlasiee OHO CMEHSAJIOCh COCTOSHUEM DIIEK-
TPOCHA TIOJ BO3/IEHCTBHEM HHU3KOYACTOT-
HOM 3JEeKTPOCTUMYJSALMK M JUIHIOCH 15
MHUH, B KOTOpOM Juisg Oojiee MoapoOHOTro
aHaJIM3a BBIJCIUIN S5-MUHYTHBIE ATarlbl.
[IpoOyxneHne ciaeqoBano 3a COCTOSHUEM
JIEKTPOCHA U BBI3BIBAIIOCH OTKJIIOUEHUEM
HU3KOYaCTOTHOTO PUTMHUYECKOTO BO3/EH-
CTBUS (MIPOAOIIKUTEIBHOCTD — 5 MUH).
CocTosiHUE TIOKOSI B OIKCIEPUMEHTAJIb-
HBIX TpyMIax XapakTepu3yeTcsl HaIN4heM
3HAUUMBIX KOpPpEISILMA Mo TMapaMeTpam
UCC u Y1, a KOHTpOJIbHBIE TPYMITBl 00HA-
PYKMBAIOT 3HAYMMYIO CBSI3b 110 MapamMeTpy
JIIB. IIpu sTom oOpaijaer Ha cebs BHUMA-
HHUE TOT (aKT, YTO HANPABICHHOCTH CBS3EH
y map rpymil HE COBMAJaeT HU 10 OJHOMY
rapameTpy, a UMeeT pa3Hylo HalpaBJieH-
HOCTb. Tak, HanpuMep, CBA3b 110 TapaMeTpy
UCC nuist sKCTIEpUMEHTATIBHBIX TPYII B~
eTcsl TIPSIMOH, HapsiLy C OOpaTHOM CBA3BIO
JUIE KOHTPOJBHBIX TPYMHM. OKCIEpUMEH-
TaJbHbIE TPYMIIBI XapaKTepU3yIOTCs o0pat-
HBIMU CBSA3SIMU 110 OCTaJIHBIM ITapaMeTpam
(RR, AIIB u Y/I), a KOHTPOJIbHBIE TPYTIIBI
— npaMbeiMu. CriesoBaTenbHo, Ui COCTOS-
HUS TTOKOSI B OOBIYHBIX YCIIOBUSAX XapaKTep-
HO HaJM4He OJMHAKOBOM HAIlpaBIEHHOCTH
W3MEHEHUN  JUTUTETIbHOCTH  CEep/IeUHOr0
LUK, JUINTETLHOCTH ITYJIbCOBOM BOJHBI U
YaCTOTHI JBIXaHUS MPH TPOTHBOMOIOKHOMN
HanpasineHHocTH YUCC y noneit u KHUBOT-
HBIX. B TO Bpems Kak BBEJIEHHE B OPTaHU3M
CTUMYJIMPYIOIIETO BEIIECTBAa IMPUBOJUT K
MPOTUBOIIONIOKHON KapTuHe: o RR, /II1B
n YJ1 obHapyxuBaroTcsi 0OpaTHbIE CBA3M, a
o UCC — mpsimbie. OTHAKO 1S CPAaBHCHHUS
JIOZIEH U KMBOTHBIX B COCTOSIHUM TIOKOSI B
OOBIYHBIX YCIOBUSIX MOXKET HCIOIb30BaTh-
csi BpeMeHHo#l mokazarens JI1B (mpsmas
CBSI3b), @ B YCJOBHSX JOMOJIHUTEIHHOIO
BIIMSHUS CTUMYJIHPYIOIIETO BEIecTBa — Ya-
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ctotHble nokazarenu UCC (mpsiMasi CBA3b)
u Y/ (oOpaTHas CBsI3b).

B cocrosiHun 31exTpocHa A dKcIle-
PUMEHTAJIBHBIX U KOHTPOJIBHBIX TPYMIT 00-
HapyKUBAeTCsl CXOJHasl HalpaBIEHHOCTb
KOPPEJAIMOHHBIX CBA3€H M0 BCEM paccMo-
TPEeHHBIM NokazaressaM. [Ipu 3Tom mo mo-
KazarensiM cepaeuHoil aktuBHoctu (UCC,
RR, MAIIB) oOHapyxuBaroTcs MpsMbIe
CBSI3H, a 10 MOKa3aTeNio JbIXaTeIbHOM aK-
tuBHOCTH (YJI) M7 paccMOTpEHHBIX Map
IpYIN BBISIBIEHa OOpaTHasi CBs3b. JTO, B
YaCTHOCTH, yKa3blBae€T Ha HAJIUYHUE CXOJ-
HBIX M3MCHEHHH (H3HOIIOTHYECKUX TPO-
[IECCOB BO BpPEMsI DJIEKTPOCHA B OOBIYHBIX
YCIIOBUSIX U B NPUCYTCTBUE CTUMYIHPY-
IONIETO BellecTBa. B OOBIYHBIX YCIIOBHAX
3HAYMMBIMH OKa3bIBAIOTCS CBSI3U IO TMOKa-
3aresisiM RR u JITIB, B ycnoBuUsiX BBEIECHUS
CTUMYJIMPYIOIIETO BEIEeCTBA 3HAYMMBIE
KOPPEJAIMK BBISABICHBI MO IMOKa3aTesM
UCC, RR u Y/I. B uenoM, MO>XHO TOBOPUTD
0 TOM, YTO JIJIsl COCTOSIHMS DJIEKTPOCHA, BHE
3aBUCHMOCTH OT YCJIOBUH €ro MHUIMALINH,
XapakTepHO HaJUuue HeclTydyalHOW mps-
MO KOPPENIAUOHHON CBA3M M0 THHAMHUKE
JUIUTEBHOCTH CEPIEYHOTO LIUKJIA.

CocTosiHuE 3IEKTpOCHA OBUIO pazziese-
HO Ha TPU 5S-MUHYTHBIX dTamna ajs Oosee
JIETAJIbHOTO PaCCMOTPEHHUS CBsI3eH B Mapax
UCCIIEyeMBIX TpYMI. OTOT JeTalbHbII
AHaAJIU3 I0Ka3aJl OTCYTCTBUE COBIIAJCHHUU
110 3HAYMMOCTH BBISIBIIEHHBIX KOppEsuil
IPU HAJUYUU CXOJHOW HamNpaBIeHHOCTH
CBA3E€H IpU CPABHEHHUU KOPPEISLUNA IS
SKCHEPUMEHTAIBHBIX M KOHTPOJBHBIX
rpynn. Tak, nepBblii 5-MUHYTHBINA 3Tan
anektpocHa (OC1) xapakrepusyercs Oiu-
HAKOBBIMU CBsI3AMHU 110 napamerpam [I1B
(mpsimast cBsi3b) 1 U/1 (oOpaTHas cBs3b), HA
BTOpOM S-MuHyTHOM 3Tarne (9C2) oOHapy-
JKUBAIOTCS CXOJIHBIE CBSA3U IO MapamMeTpam
RR (mpsimas cBs3p) u YJ1 (mpsimast cBs3b),

a Ha TpeTbeM S-MuUHyTHOM 3Tane (9C3) —
[0 BCEM IapaMeTpaM CepAEe4YHOI aKTUB-
HOocTH (mpsAMBbIe CBsi3H). OTHOCHUTEIBHO
3HAUUMBIX KOPPEJSIIUN ISl KaXKI0H mapbl
IpyON OHU CBOU. OKCIEPUMEHTaJIbHbIE
rpynmnsl Ha atane OC1 uMeroT 3HaYMMBble
KOpPEJISILUY 110 BCEM MTapaMeTpam ceplied-
HOM aKTHMBHOCTH, Ha 3Tane JC2 3HaYUMbIC
KOpPEJSILUK OTCYTCTBYIOT, a Ha 3Tarne JC3
— tompKo 1o napametpy UC. KontpomnabHble
rpynmnsl Ha atane OC1 uMeroT 3HaYMMBble
cBs3u o RR u YJI, Ha stane 5C2 — mo
BCceM MapamMerpam, Ha starme OC3 — mo
AIIB. CnenoBatensHo, TpU pa3aelieHun
JIEKTPOCHA Ha S5-MUHYTHBIE JTallbl He-
00XOIMMO YYHTBHIBaTh HANpPaBICHHOCTb U
3HaYUMOCTh CBSI3€H MO BBIBIEHHBIM Ia-
pameTpaMm. B uwacTHOCTH, 11 MOJENHPO-
BaHUS COCTOSHUS IEKTPOCHA YEJIOBEKA Ha
KHBOTHBIX 11eJIeCO00Pa3HO paccMaTpUBAaTh
9TO COCTOSIHUE B BUJIE LIEJOCTHOTO MaTTep-
HA, HE BBIJIEJISAS B HEM 5-MHUHYTHBIE STallbl.

3HaYMMBbIE CBSI3M B DKCIIEPUMEHTAIIb-
HBIX TPYNINax B COCTOSIHUU MPOOYKICHUS
00HAPYKUBAIOTCS 110 BCEM HCCIICIyeMbIM
MoKa3aTessiM, B TO BpeMs Kak 3HauyMMble
CBSI3U B KOHTPOJBHBIX TPYIIax BBISB-
nenbl it RR u YJI. 3ameuarenbHO, 4TO
HaIpaBiIeHHOCTh KOPPEeIsLMA JUIst map
IPYyNIl HOCUT CXOJHBIA XapakTep Mo Tpem
napametpam RR (mpsimbie cBszu), [AI1B
(mpsimble cBsizu) U YJ] (oOparHble CBsI3H),
a i1 YCC wumMeeT MpPOTUBOMOIOKHBIC
TEHJCHLINN: HaJU4ue MpsIMON CBA3M JJISA
KOHTPOJIBHBIX TPYNII M OOpaTHOH CBSI3U
JUTS SKCTIEPUMEHTAIIBHBIX IpymIl. B nemnom,
COCTOSTHHE MPOOYKACHUSI MOKHO OXapak-
TEepU30BaTh HAJINYHEM 3HAYUMBIX M OJIH-
HAaKOBO HAIPABJICHHBIX CBS3eH — Kak JJIs
9KCHEPUMEHTAIBHBIX TPYII, TaKk W s
KOHTPOJIBHBIX TPYMI — IO JUIMTEIHHOCTH
cepJieyHoro IuKia (mpsMas CBS3b) M ya-
CTOTe JbIXaHuA (0OpaTHast CBA3b).
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HemanoBaxHo BBISIBUTH TapaMeTPhI, O
KOTOPBIM OOHAPYKHBAIOTCS 3HAYUMbBIE KO-
pesme Ui BCeX TpexX (PyHKIIMOHATBHBIX
COCTOSIHMM (TIOKOM, 3JI€KTPOCOH U Tpo0y-
JKICHUE), OTACIBFHO B KOHTPOJIBHBIX U JKC-
NEepUMEHTaNbHBIX rpynmnax. (OKazanaocs,
YTO B KOHTPOJIbHBIX TPYIIAaX HEBO3MOXHO
BBIJIEJINTh TIOKA3aTeNId, MO KOTOPBIM IpH-
CYTCTBOBAJIU Obl 3HAYMMBIEC KOPPEJIALUH 10
BCEM TpeM (DYHKIMOHAIBHBIM COCTOSHUSIM.
B nganHoM ciyyae MOYKHO BBIIEIUTH TOJb-
KO Tapbl (PYHKIIMOHAJIBHBIX COCTOSIHUH, B
KOTOPBIX 10 OJIHUM U TEM K€ IapaMeTpam
OOHApyKMBAIOTCSl HECITy4aliHble  CBSI3H.
Tak, COCTOSHHSA TOKOS M AJIEKTPOCHA Xa-
paKTEepU3yIOTCA HAJIUYUEM IMPSMBIX CBS-
3el M0 JUIMTEIIBHOCTH IIyJIbCOBOM BOJIHBI,
a COCTOSIHMS DJIEKTPOCHA M TNPOOYKAECHUS
OOHApyKMBAIOT HAJIMYKME NPSMBIX CBS3CH
0 JIUTENIbHOCTH CEPJEYHOro IMKIIa. 3Ha-
YUMBbIE KOPPEJSIIMU B SKCIIEPUMEHTAIbHBIX
rpymnmnax BO BceX Tpex (DYHKIMOHAIbHBIX
COCTOSIHUSIX OOHapy»XeHbl MO YaCTOTHBIM
xapakrepuctukam: UYCC (mpsiMble CBSI3H
u obparHas c¢Bsi3b) U UJ| (oOparHbie CBsi-
3u). BakHO OTMETHTB, YTO B KOHTPOJIBHBIX
rpynmax 3Ha4uMble CBS3M OOHapyKHBa-
IOTCS 10 BPEMEHHBIM XapaKTEPUCTHKAM
CEpJICUHON AaKTUBHOCTH, & B IKCIIEPUMEH-
TaJbHBIX TPYMIAx — M0 YaCTOTHBIM Xapak-
TEPUCTUKAM CEpACYHOM M JbIXaTeIbHOU
JIeSITeTbHOCTH. DTO YKa3bIBaeT Ha TO, YTO
B OOBIYHBIX YCIIOBUSIX JIJISI JTEO/ICH U )KUBOT-
HBIX B KauecTBe OOIIMX MapaMeTpoB CIIEIy-
€T HCIO0JIb30BATh TAKME BPEMEHHBIEC XapaK-
TEPUCTUKH, KAK JUIMTEIBHOCTb CEPAECYHOIO
LUKJIAa U JUINTEIbHOCTb I1yJIbCOBOM BOJIHBI,
a B YCJIOBUSIX JACHCTBUS XUMUYECKOTO CTH-
MYJIMPYIOILEr0 BEUIECTBA — MCIIONIb30BaTh
yactotHble xapakrepuctuku (HCC u Y/).

IIpencraBieHHbIi BbIIIE aHAIU3 KOppe-
JSIMUOHHBIX CBSI3€H MEXAY IOKa3aTreasiMu
CEepIEeYHOM M JbIXaTeIbHOM aKTHBHOCTU
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Jrofield M JKUBOTHBIX TO3BOJMI BBIICIUTH
obmye st HUX (U3HOJIOTHYecKUe MapKe-
PBbI, ABJIAOLIUEC TOKAa3aTC/IAMU JUHAMUKHU
(YHKIMOHAIBHOTO COCTOSIHUS. Moenupo-
BaHUE OIMPEICICHHOrO (DYHKIIMOHAILHOIO
COCTOSHUA 4YCJIOBCKA Ha KHMBOTHBIX CTAaHO-
BUTCS HE MIPOCTO BO3MOYKHBIM, HO JKCITIEPH-
MEHTAIbHO KOHTPOIUPYEMBIM Ha OCHOBE
JUHaAMUWKU BbISIBJICHHBIX (1)I/I3I/IOHOI‘I/I‘IGCKI/IX
MapkepoB. OOImKMHI MapKepaMH SIBIISFOTCS
TOJIBKO T€ IapaMeTpPbl CEPACYHON U AblXa-
TEJILHOM ACATCIIbHOCTH, IO KOTOPBIM [JIsA
Jrofied W KMBOTHBIX OOHApyKeHbI 3Ha-
yuMble Koppensuuu. llpu stom ciemyer
YUYHUTBIBATH TAKIKE HAIIPaBJICHHOCTb KOppe-
JIIIMOHHBIX CBsI3ei, KOoTopasl ompenenser
HaJIMYUe TPSIMOM UM 00paTHON 3aBUCHMO-
CTH TIO IAaHHOMY TTOKa3aTelto.

B nienom, Ha OCHOBE TPOBEJIEHHOTO HC-
CJIEZIOBaHMUS, BCE pa3HOOOpasue paccMmo-
TPEHHBIX (YHKIMOHAIBHBIX COCTOSHHM
MOXHO OIKUCaTb B TCPMHHAX (1)I/I3I/IOHOI‘I/I-
YECKUX MAapKepoB, OOLMX IS JIIOACH H
KUBOTHBIX. Mapkepamu Bcel IMocienoBa-
TENBHOCTH (DYHKIIMOHATBHBIX COCTOSHUHN B
OOBIYHBIX YCIOBUSAX SABJIAIOTCA BPEMCHHBIC
MIOKa3aTeNu CepJeYHO NesITeNbHOCTH, Cpe-
JTM KOTOPBIX JUTUTEIBHOCTD CEPIEYHOTO ITH-
KiIay H}Olleﬁ U XKUBOTHBIX U3MCHACTCA OqU-
HaKOBO, a4 JJIMTCIIbHOCTH Hy.]]bCOBOﬁ BOJIHBI
— pa3HOHampaBiieHHO. B ycnoBusx gomnosn-
HUTEJILHOIO JIEUCTBUSI CTUMYJIUPYIOIIETO
BeniectBa (koerHa) MapkepaMu TOCie-
JOBaTCJIIbHOCTHU q)YHK]_[I/IOHaJ'IbHI)IX COCTO-
SIHUM SIBIISTFOTCS BPEMCHHLIC W YaCTOTHBLIC
[IOKa3aTesu CEPACYHON U AbIXaTEeIbHOU Jie-
sitenpHOCTH. YacToTHbIe mokazatenu (UHCC
u Y1) 1 ATUTeTsHOCTD CEePIICUHOTO UK
V3MEHSIIOTCS Pa3HOHAIPABIEHHO y JIIofIeH
1 JKUBOTHBIX, a JJIIHUTCIBHOCTb HyﬂbCOBOﬁ
BOJIHBI — OIMHAKOBO.

Mapkepsl pa3IUYHbIX HWHULUUPOBAH-
HBIX (YHKIMOHAJBHBIX COCTOSHHN TaKXkKe



TexHonorus MoAeNnMpoBaHUA Ha na6opaToprlx XXUBOTHbIX ¢v|3w|ecKMx MeTOoA0B BOCCTAHOBJIEHUS OpraHusma
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ObUIM BBIJICIICHBI JUIS OOBIYHBIX YCJIOBUI
(0OBIYHOE COCTOSIHUE) U B YCIIOBHSIX JICH-
CTBUSI CTUMYJIHPYIOLIETO BelIecTBa (CTH-
MYJIMPOBAHHOE COCTOsHUE). MapkepoM
OOBIYHOTO COCTOSIHUSI TIOKOSI SIBJISICTCS JUTU-
HAa MyJICOBOM BOJHBI, H3MEHSIIOIIASCS OIH-
HAKOBO, MapKepaMH COCTOSTHUS IEKTPOCHA
BBICTYTIAIOT BPEMEHHBIC TapaMeTphl cep-
neunoit pesrenbHoctd (RR u JAI1B), omu-
HAKOBO U3MEHSIOIINECS, U, HAKOHEII, COCTO-
SIHUE TPOOYKICHUS OMPEICISIETCS JBYMsI
MapKepamu: IUTEILHOCTBIO CEpICUHOTO
1uKiIa (OAMHAKOBBIC M3MEHEHHS) M 4acTo-
TOM JpIXaHUs, U3MEHSIOUIENCS MPOTUBOIIO-
JIOXKHO y JIFONEH U KUBOTHBIX. B KauecTBe
MapKepOB CTUMYIHUPOBAHHOTO COCTOSIHUS
MOKOSI BBICTYIAIOT YaCTOTHBIC XapakTe-
puctuku aktuBHoctH: UCC (oaMHaKoBBIC
u3MeHeHus) 1 YJI (mpOTHUBOIMONOKHO Ha-
MpaBlCHHBIC M3MEHEHus1). Mapkepamu
CTUMYJIUPOBAHHOTO COCTOSTHUSI DJIEKTPOC-
Ha SIBJISTIOTCSl YaCTOTHBIC XapaKTEPUCTUKU
AKTUBHOCTU U JTUTEIBLHOCTb CEPICUHOTO
mukna, cpeau kotopsix YCC u RR usmens-
FOTCS OJUHAKOBO, a YJI — TPOTHUBOMNOJIOKHO.
CTUMyIMpOBaHHOE COCTOSIHUE IpOOyXkie-
HUST ONPEEIISETCS KaK YaCTOTHBIMH, TaK U
BPEMECHHBIMH XapPaKTEPUCTUKAMU CepAc-
HOM M JbIXaTeJbHOM JEeATENbHOCTH, IPH
9TOM YaCTOTHBIC XapPaKTEPUCTHKH y JIOICH
U SKMBOTHBIX U3MEHSIOTCS TIPOTHBOIOIOXK-
HO, @ BpEMEHHBIC — OJJTHAKOBO.

BriBoabI

IloaBoas UTOrM HACTOSIIIETO MCCIICIOBA-
HUSA, MOYKHO CJIEIaTh CJIEAYIOLINE BbIBOJIBL.

Bo-niepBbiX, cpaBHeHHE  (DYHKIIHO-
HaJIbHBIX COCTOSHUM JIOAEH M KMBOTHBIX
MMO3BOJIMJIO BBISIBUTH CXOJCTBO JUHAMHKH
YaCTOTHBIX M BPEMEHHBIX ITOKa3aTesei
UX CEPIEYHOM M JIbIXaTeJbHOW aKTHUBHO-
ctu. Takol pe3ynbrar ykasblBaeT Ha BO3-
MO>KHOCTh MOJIEJIMPOBAHUS HA KUBOTHBIX

(YHKIMOHAIBHBIX COCTOSIHMH YellOBeKa,
a/ICKBaTHOCTh KOTOPBIX MOXHO KOHT-
POIMPOBATh HA OCHOBE COOTBETCTBYIOIINX
MoKa3aTelell CepAeUYHOM M JIbIXaTeJIbHOU
aKTHBHOCTH, Ha3BaHHBIX (U3UOIOTHYEC-
CKUMH MapKepaMH.

Bo-BTOpBIX, C€XOACTBO (YHKIIMOHAIb-
HBIX COCTOSTHHI JIIONIEH M KMBOTHBIX BBI-
SBJSUIOCH Ha OCHOBE KOPPEISILIUOHHBIX
CBSI3€H MO 4YeThIpeM IMOKa3aTelsiM, HajH-
Yre KOTOPBIX OIMpEeIsUId HAa OCHOBE KO-
3GUIMCHTOB C YPOBHEM 3HAYMMOCTH
He meHee 0,05. Kaxnpiii xoadduuument
TaKKe XapaKTepPH30BaJICS 3HAKOM, YyKa-
3BIBAIOIMM HAIMpPaBICHHOCTh CBSI3U: TO-
JIOXKUTENBHBIA  KOY()(UIIMEHT BBISIBISET
OJMHAKOBBIC HW3MEHEHUs TIIOKazarens Yy
JIFOZIEM U JKUBOTHBIX, OTPULIATENIbHBINA KO-
3¢ UIMCHT — pa3HOHAIIPABIICHHBIC U3Me-
HeHMs. HampaBieHHOCTh CBSI3M CIIEAyeT
YUUTHIBATH NPU WHHUIUAIMHA KOHKPETHOTO
(YHKIMOHAIEHOTO COCTOSIHUSL.

B-tperbux, HaOop mokazareneit Gpusm-
OJIOTMYECKOW AaKTUBHOCTH, MO KOTOPBIM
O0OHapyXEHO CXOJICTBO JJISI YEJIOBEKa M
YKHBOTHBIX, OKa3aJICsl Pa3IMIHBIM JIJIsI T0-
CJIE/IOBATENILHOCTH (PYHKIIMOHAIBHBIX CO-
CTOSIHUH, MHUIMMPOBAHHBIX B OOBIYHBIX
YCIIOBUSIX W TIOA JICHCTBUEM CTUMYIUPY-
IOLIETO XMMUYECKOT0 BelecTBa (KodenH).
OTOT Ha0Op B YCIOBUAX CTUMYJIUPOBAHUS
BKJTIOUaeT OOJIbIIee KOJIMYECTBO MOKa3aTe-
JIeH, 9eM B OOBIYHBIX yCIOBHUSIX.

B-ueTBepThIX, CXOICTBO BCEU MOCIENO-
BaTeJIbHOCTH (PYHKIIMOHAIBHBIX COCTOSTHHI
B OOBIYHBIX YCIIOBHSX OOHApPYKUBACTCS TIO
BPEMEHHBIM XapaKTEPUCTUKAM CEpACYHON
AKTUBHOCTH (IJTUTEIILHOCTh CEPIACYHOTO
LUKJIA U JJTHTENTbHOCTD ITyJIbCOBOW BOJIHBI),
CXOJICTBO B CTUMYJIMPOBAHHBIX YCIOBHSX —
UMeeTCs Kak 10 BPEMEHHBIM, TaK M 10 Ya-
CTOTHBIM XapaKTepHCTHKaM (J4acToTa cep-
JICYHBIX COKPAIICHUH M YaCTOTA JIBIXaHHS).
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H.H. KapkuweHko, 0.A. YyauHa, A.E. EmenbsiHoBa, A.A. EmenbsaHoB, [1.6. YaiisaHoB

B-nsaThIX, B OOBIYHBIX YCIOBHUSX CXO[-
CTBO MHHLIMMPOBAHHBIX (DYHKIIMOHATBHBIX
COCTOSTHHMI (TIOKOH, 3JIEKTPOCOH, Mpoly-
KJIeHHE) OOHapy>KHUBAaeTCs B TMOKOE TIO
JUINTEIILHOCTH IyJIbCOBOM BOJHBI, B CO-
CTOSIHAHU DJICKTPOCHA — MO JJIMTEILHOCTH
CEpACYHOr0 IMKJA U IYJIbCOBOW BOJIHBI,
B COCTOSHHM MpPOOYXIEHHS — IO JJIH-
TEJILHOCTU CEpACYHOr0 IHKJIA U YacToTe
IObIXaHus. B cTHMynHpOBaHHBIX YCIIOBH-
SIX BBISABISICTCS. CXOJCTBO MO YaCTOTHBIM
XapaKTePUCTHKAM B TOKOE, 110 YaCTOTHBIM
XapaKTepPUCTHKAM M JJIMTENbHOCTH Cep-
JIEYHOTO LIUKJIA — B COCTOSHUU JIEKTPOCHA
U TI0 YaCTOTHBIM M BPEMEHHBIM XapakTe-
pPUCTHKAM — B COCTOSIHUM MTPOOYKIICHHS.
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Technology of modeling physical methods of human
body recovery in extremal condition on laboratory
animals based on the vector model of functional states
of nervous system

N.N. Karkischenko, Yu.A. Chudina, A.E. Emelyanova, A.A. Emelyanov,
D.B. Chayvanov

The results of comparative analysis of physiological processes dynamics, which associated with animal
and human different functional states, discussed in this article. Indices alteration of respiratory and cardiac
activity in rest and electrosleep after physical activity in human and laboratory animals had similar tenden-
cies and had been characterized with pattern likeness during changings one state on another one. The simi-
larity between human and animal have allowed consider laboratory animals as valid model for approbation
of initiation and modulation of functional states of nervous system techniques, including the low-frequency
rhythmical electrical stimulation.

Key words: parameters of respiratory and cardiac activity, methods of physical stimulation on nervous
system, the low-frequency rhythmical electrical stimulation, the two-dimensional vector model of functional
state, laboratory animals (rabbits).
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