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M3MEHEHVE UHOPAOVAHHOW PUTMUKM MOBEOEHNA KPbIC B
OTKPbLITOM MONE NPY BO3AENCTBUM 3MU KBY

BBEJJEHUE

B Hacrosiiuee BpeMsi TBEPAO VCTAHOBICHO, YTO JJICKTPOMATHUTHOE H3IyUeHHE
(OMH) «xpaiine Beicokux uacror (KBY) obnagact BeiCOKOH (DH3MOMOrHUSCKOM
aktuBHocThiO [1,2.3]. TloxazaHo, uto moa BAMsHUEM 3TOoro (GakTopa H3MEHICTCS
(YHKLUHMOHANBHOE  COCTOSHHE  MHOrHX  (u3uonornueckux  cucreM. Haubonee
YYBCTBUTENBHOM K U3MeHeHHro DMMU sBnsiercst HepBHas cucrema. Tak, mox BausaHuEM
OMH KBY usmchsierca ycmoBHOpedIeKTOpHAs ACATENBHOCTE KPHIC [4], noBeacHucckue
peakumu [3], ncuxodusnonorunueckue. mpouecchl [6] M 1.1 OgHAaKo puTMHYECKas
cocraBmsiomas (QYHKUHOHHPOBAHHS PA3MUUHBIX CHCTEM, M B YaCTHOCTH, HEPBHOM
CUCTCMBI HE M3y4cHbl. MEXKIY TCM, H3BCCTHO, UTO BPEMCHHASA OPTaHU3ALMS PA3THUHBIX
(U3HOMOTHUCCKUX TIPOLIECCOB aACKBATHO XAPAKTCPUIYET COCTOAHHE OPTAHHU3MA B LICIIOM.

B cBazu ¢ 3TuM 3anaueil HactostiucH paboTH SIBUIOCE MCCCAOBAHUE CITOCOOHOCTH
OMU KBY wuzmeHsts uHOpaiHaHHYIO PHTMHKY MOKA3aTeNeH MOBEACHMS HMHTAKTHBIX
KpBIC, A TAKKEC )KUBOTHBIX C 3KCTIEPUMCHTAJIbHO BbI3BAHHOM CTpecc-peaKuHeﬁ.

MATEPHAJIBI H METObI

HccneaoBanus BeinonHeHs Ha 40 6ecnopoaHbix Oenbix Kpeicax camMuax maccoi 200-
300 r. [lns oskcnepuMeHTa OTOMpAny JKHBOTHBIX OAMHAKOBOrO BO3PACTa M MOJA,
XapaKTepu3yIMXcs cpeaHed aABuratenbHod akTuBHOCTBIO (CIIA) B TecTe OTKpHITOro
nons (OIT). [MoxoOHeii 0TOOP NO3BOMHI CHOPMHUPOBATE OAHOPOAHBIE TPYIMBI KUBOTHBIX
C OZMHAKOBBIMH KOHCTHUTYLIMOHAIbHBIMH OCOOCHHOCTSIMH, OJWHAKOBO PEArMpyIOLIHUX Ha
JacictBue  pasnuuHelX  QaktopoB. K mcpBoit  rpynne  OTHOCHAIMCH — JKHBOTHBIC,
coaeprkamuecss B OOBIUHBIX VCIOBMSIX BHBapHsi (Ouosornueckuid koHTposs). Bropyro
rpynny COCTaB/sIM KHUBOTHbIC coaepxamuecss B ycnoBusX runoxkuHesun (I'K).
JXKusotHele TpeTheH rpynnel noasepramuck aekcreuro OMHM KBY. Yersepryio rpynmy
COCTaBWIIM JKUBOTHBIE, HaxoAuBLIKecs B yenouax 'K v noaseprasumecss Bo3acicTBHIO
OMH KBY.

Bosaeiicteue KBY-uznyuenus ocymecrsnsnoch ckeaHeHo no 30 MHHYT Ha
3aTBUTOUHYIO O0MAacTh B TEYCHHE 43 CYTOK IKCIEPHMEHTA, C MOMOIIbIO TEHepaTtopa
«PAME/. Dxcnepr-01» ¢ anuuoit BoaHbl 7,1 MM, mIOTHOCTBIO motoka moinHoctH 0,1
MBr/em’,

MnoKUHE3UsT MOACIUPOBANACH MOMELICHUEM KpPHIC B CHCLIUAJBHBIE KACCETHI M3
OpPrCTEKNa, B KOTOPBIX KPBICHI HaxoauIuch 23 waca B cyTkM. B TeucHue oaHoro waca,
OCYILECTB/SUIUCH KOPMIGHHE M VX0, & TAKKC MCCICI0BAIACh ABUTaTCIbHAsSE AKTHBHOCTD
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JKUBOTHBIX B TECTE «OTKPHITOro nons». B yenosusx ['K »KMBOTHBIC HANOAWAHCE B TEUCHHE
45 cyrok. Meroa OIl no3eoasier ObICTPO M AJACKBATHO BHIABANTD AMHAMUKY
bynxumonanbhbiX  M3McHeHWi IHC. oucHuBaTe peakuuio >KHBOTHBIX HA  HOBYK
00CTaHOBKY M MOAVUHTh APYTYI0 BAKHYI MHOOPMAUMIO O MOBEICHHM >KHUBOTHBIX [7].
Kpome Toro ycraHOBJICHO, UTO IPH MHOTOKPaTHOM NMOBTOPHOM TCCTUPOBaHUH Kpbic B Ol
ajanTauMs K VCIOBHSAM  OKCIICPUMCHTa HC CBOAMTCS K  TOJHOMY  YTacaHuio
MCCICA0BATEIBCKONH AKTHBHOCTH KHBOTHBIX. KakK cuMTanoch paHec. [loBeaeHue Kphic
HOCUT DPHTMHUECKHH Xapaktep H MOXeT ObiThb OnMcaHo HaGOpoM WH(PaAHAHHHX
xonebGanui [8]. B 3Tom Tecte Hamu oucHuBanack ropusonTanbHas (I'J1A) u BepTUKanbHas
ABUrareabHasg akTuBHOCTb (BJIA). OnbiThl MPOBOAKIH B OJHO H TO XKC BPEMS CYTOK.
CraTtucTruecky 10 00paboTKy MOMYUCHHBIX PE3VABTATOB MPOBOAMIIH C MIOMOLIBIO

CAEKTPAJIBHOrO H KOCHHOp-aHan13o8 Ha [TDOBM.

PE3YJBbBTATBHI U UX OBCYXJIEHHUE

PesynbraTel  NpOBEJCHHBIX  UCCACAOBAHWH  CBMICTENLCTBYIOT O TOM, 410
undpagnanHas putmHka noseaeHus kKkphic a OIl  cymecTBEHHO MeHseTcs npu
BosaekcTeun IMU KBY kak y HHTaKTHBIX, TaK U Y TMIIOKHHE3UPOBAHHBIX KHUBOTHBIX.

Y HHTAKTHBIX JKMBOTHBIX BbIsBICHAa HHOpaguanHas putMuka [JIA u BJA ¢
nepuosamu ~21; ~14; 29; ~7; =5,5; ~3,5 cyrok. AMIINTYAHO ~ (hazOBble napamerps
UCCICAYEMBIX NOKA3aTENEH JABMraTeIbHOH AKTUBHOCTH OTJIHMUAKOTCS APYr OT Jpyra.
Haubonee Bricokue 3HaueHHs amminTy 3abukcuposansl ana IJJA. Wx 3nauenus B 2-9
Pas NPEBBINAIOT COOTBETCTBYIOIIUE 3HAUCHHs aMITUTYA Jutst BJIA Bo BceX BbIACICHHBIX
nepuozax (puc. | u 2). OaHako uHPaAMaHHAS NEPUOAMUHOCTb MCCIEIOBAHHBX
NOBEACHYECKUX PEAKLIHH OTIHMHAETCS HE TOMbKO aMILIUTYAOH BBIACICHHBIX PUTMOB, HO U
OnpeaeneHHbIMH (Pa30BBIMH COOTHOLIEHHsAMH. Eciu B mepuoaax npoaoKUTEIbHOCTBH
~5,5 u =14 cyrok pasnuua (a3 pUTMOB HEBENHKA, TO B MepHoiax =~3,3; 9; =25 cyrok
OOHApY>KECHB! 3HAUUTEIBHBIE OTIHUMS (a3 ITUX NOKA3ATECH,

UnbpaguanHas nepuoanka, BKIIOMAIOIWIAS DPUTMbI  TAKOM K€ MM OIHM3KOM
NPOAOIKHTEABHOCTH, OOHAPY KEHA B PA3IMUHBIX OHONMOrHueckux npoueccax. Hanpumep,
B aKTHMBHOCTH CEPJCUHO-COCYAUCTOH CHCTEMbI |9]. CHCTCMBI KPOBH U JIMIOUAHOM OOMEHE
[10], noxasareneit noseaeHus kpbic [8]. BaHO moguepxHyTh, UTO TAKHUE XKE MEPHUOIB! B
vH(ppaaHAHHOM AMana3oHe OOHAPYIKMBAIOTCS B BAPHALMAX reOPU3UUECKUN NapaMeTpos
[11] Takoe coBnageHHe MOXKET CAY>KUTh AOMOJHUTEILHBIM MOATBEPKACHHEM MHEHHS 0
TOM, YTO NCPEMEHHBbIC MAarHuTHHIE N0 ([IeMIT) ecTccTBEHHOrO MPOUCXOXKACHHUS MOTYT
MCNOJTb30BATHCA OPraHU3MAMH KaK JATUHKH BPEMEHH B LIMPOKOM JHANA30HE NEPHO/IOB.

ARnanu3 435 1HEBHBIX HAOMIOACHHUH MOKA3BIBACT, UTO CAMBIE BHIPAKEHHBIE H3MEHEHHS
vH(pPaAHaHHOH PUTMHKH MOKA3ATENCH ABUraTe/lbHOM AKTHBHOCTH OOHApYKMBAIOTCH Y
THNOKHHE3UPOBAHHBIX KMBOTHBIX. Tak, aMIIMTyAa BCEX BBIACACHHBIX puTMOB Ansa [ A
u BJIA pesko Bospocna. Hapsiay ¢ ysenuuenuem ammautyasl putmoB I'ZIA u BIIA Bo
BCEX PAacCMaTpHUBaEMBIX MEPHOAAX, UMEET MECTO CMEIUCHHE (a3 PUTMOB. DTO ABJICHHE
TaKOKe OOHApYKEHO BO BCEX HCcaeAyeMblX mepuoaax. HanbGompwmmii casur gas putmos

I'’IA u BIIA orMeueH B =3,5 gHeBHoM mnepuoae, OH Jgocruraer 190° u 200°
COOTBETCTBEHHO.
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BO3EUCTBUY SMU KBY
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Puc. 1. Cnextp momnoctu noxasarcnei ['JIA kpbiC B TCCTC «OTKPBITOrO MOS» NPH
Pa3JIHUYHBIX BO3JCHCTBHSIX.

Takum obpasom, 'K mpuBOAUT K M3MEHEHHIO CMEKTPa MOIIHOCTH MCCIACIOBAHHBIX
nokasartesieH, a Take K asoBomy casury (puc. 1 u 2). ITi 1aHHBIC HAXOAATCA B NOTHOM
COOTBETCTBHUM C PE€3yabTaTaMHM JAPYrHX aBTOPOB, OOHApYXKMBLIMX YMEHBLICHHE
aMIUIMTYAbl, HEYCTOHUHMBOCTb KOH(HUTYPALHH, PpAcCOrIACOBAHHE CYTOUHBIX PHTMOB
TEMINEPATYPBl TENA, KapAHOpPacnUpaTopHOH cuctembl |[12], a Tawke coaepxkaHus B
CBIBOPOTKE KPOBU IMCTAMHHA, CCPOTOHHHA M JKCKPEUMH TMCTaMHMHa ¢ MouoH |13] mpu
OrpaHHYEHHH NOJABHIKHOCTH JKUBOTHBIX.

Kpome Toro, v >KHBOTHBIX € OFPaHHUCHHOH IMO1BHIKHOCTBIO OOHAPY>KEHO CMEIICHHE
a3 scrpampHoro uukna [18] M M3MCHCHHE BPEMCHHON OpraHuzauuu Juype3a |
IKCKPELHH KATEXOMaMHHOB ¢ MOuoi | 14|. JlaHHbiC O HapyLICHHsIX AMIAUTYAHO-(ha30BBIX
COOTBETCTBHH KO€OATEIBHBIX MPOUECCOB CBUACTCABCTBYIOT O PA3BUTHH JECHHNPOHO3A,
KOTOpbIH SIBISCTCSI MPOSIBIICHUEM Pa3BUBAIOLICHCS NPH OrpaHHYEHUU MOABHXKHOCTH
cTpecc-peakuuy [ 14].

Exeanesnoe sosgeiicteue OMUM KBY Ha MHTAKTHBIX SKUBOTHBIX H3MEHSIET
un(ppaauannyio purMuky nokasarenci I'JIA u BJIA, uto nposiBAsieTcst B aMIUIMTYAHBIX
OTKIOHEHUSIX U (PA30BBIX CABMIaX UcCAcAYeMbiX pUTMOB. [lpu cpaBuenuu purtMmos I'JIA u
BJIA saperucTpupOBaHBbl PA3HOMJAHOBBIE U3MEHCHUSI MNX aMIUTUTYA W (a3, BbI3BAHHBIC
neiicreuem IMU KBY. Tak, npu ananusc putmuku I'JJA u B/IB oGHapyskeHo HekoTopoe
BO3PACTAHHUE AMILIUTYAbl PUTMOB. M3MEHEHHC PUTMHKH ABUTaTE/BHOM AaKTUBHOCTH
nposiBisieTcs Taoke B capurax (as purmos I'JA Ha 120°-130° B nepuoaax =9 u =35
cytok u casurax ¢asz va 100°- 180° B neproaax =3,5 u =3,5 cyrok ans purmos BJ/IA.
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3540 5558 7077 95100 136-145 20234
nepvian (Cyna)

Puc. 2. Cnexrpel MouHocT nokasatenaci BJIA xpbIc B TCCTE «OTKPBITOrO MOs»
NPH Pa3TUYHBIX BO3ACHCTBHSIX.

Taxum o6pa3om, pe3yabTaThl NPOBEACHHBIX HUCCICAOBAHWI MO3BOMIOT YTBEPXKAATD,
yto Bozaercreue MU KBY npuBoaut k U3MEHEHHIO BPpEeMEHHOH OpraHu3auuu
JBHTaTCIbHOM akTUBHOCTH KpbIC B OIl, uTO BRIpaXKaeTcs B pa3BUTHH BBIPAXKEHHOTO
JaecuHxponosa. Takue ke u3MeHenus BbizbiBalOT U cnadbie [1eMIT ceepxHu3kux yactor
(CHY) [15]. PasButue aecunxponosza npu aciictBuu [leMI1 CHY onucano u ans apyrux
nokasarened GyHKUHOHANBHOrO coCTOsiHuUs opranuamaf14,15], a Takxke npu
r€OMarHMTHBIX BO3MYLIEHUX [16]. OaHako AecMHXpOHHM3auMs UROPAIUAHHOH PHTMHKH
npu aeiicreud IMU KBY ornuuaercs ot gecuuxponosza o0ycnosnennoro I'K MenbiiMu
amMruTy AHO-(a3oBeIMU caABUramMu. TakuM o0pa3oM, BHIPAKEHHOCTb JECUHXPOHO3A MPU
pasnuYHbIX COCTOAHMAX paznuuHa. Ho B aro0oMm criyuae ero passutue obecrneuuBaer
ONMTUMAJbHYIO AJANTAUMIO OPTAaHU3MA K H3MEHSIOIMMCS YCIOBHAM CYILIECTBOBAHMS, T.C.
Pa3BUTHE AECHHXPOHO3a ABJIICTCS PAHHUM NMPH3HAKOM AJanTalHOHHBIX PEaKLHi,

Amnanu3 pesynbtaToB uccneaoBanus acicteust IMU KBY Ha runokHHE3HpoBaHHBIX
KpPbIC TAKKE MO3BOJIM/IM BBIABHTb CVILECTBCHHBIC OCOOCHHOCTH WH(pagHaHHOH PUTMHKH
noBeaeHus Kpbic B OIl mo cpaBHEHHIO ¢ TAKOBBIMHU y TMIIOKMHE3HPOBAHHBIX KpPbIC, HE
noaseprasinxcs aciicreuio IMU KBY. Cnekrpst Momnoctu nokaszarencit I'JIA u BIA
O0OHAPY)KUBAKOT pasjMids CO CIEKTPaAMHM MOLIHOCTH Yy JKHBOTHBIX, MOJABEPrHYTHIX
TMIOKWHE3WH. DTH PasiutMs 3aKIOUaloTcs B CHIKEeHHH ammautya purmos A, BJIA
BO BCeX HaOmogaeMeix nepuogax. Habaroxaercs HopManuzauus aMImiaMTya BbIACIEHHBIX
NEpHOOB.

Ipu 06paboTKH JAHHBIX KOCHHOP-AHANM3a TAIOKE OOHApYKEHBI (pa3oBbIe pasznuHumsg
nokasaTeneil y )KMBOTHBIX cpaBHuBacMbIX rpynmn. Habmoaaercs Hopmanusauus Gasossix
B3aHMOOTHOLUCHHI, B pe3yiabraTe uero paccornacosanue putMoB [JIA u BJIA
CTAHOBHUTCS MEHEE BBIDAKEHHBIM, YE€M V  THINOKHHC3UPOBAHHBIX  KPBIC, HE
noaseprasumxcs aeicrauio IMU KBY. OaHako BOCCTaHOBIEHHE 10 UCXOAHOTO YPOBHS
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BO3/[JEACTBUN MU KBY

HC MPOUCXOAMT. IDTH PE3VIbTaThl COrIACYVIOTCS C JaHHbIMH momydcHHbiMH ais [1eMIT
CHY |14, 15]. Takum o0Opa3oM. MpH ICCHHXPOHO3E. BbI3BAHHOM THITOKHHE3HCH,
exeaHeBHoCe Bosaecicteue IMU KBY okassiBact cTaOMIM3HPYIOWICC ACHCTBUE, YTO
MNPUBOAUT K HOPMATM3ALMH HHPPaAIMAHHOH PHTMHKH IOKA3aTCACH ABHraTejIbHOH
AKTHBHOCTH KPbIC. Cne,:losaTeano‘ OJHHM H3 MCXAHH3MOB O6H€lp_V)KCHHOI‘O paHee
antucrpeccopHoro acicreus OMU KBY [ 17] sBasicTes ero crnocoOHoCTh HOPMATH30BATD
BPCMCHHYI0 OPraHH3aLHi0 GH3HOMIOMMUCCKHX CHCTCM.

BbIBO/bl

l. BoszaeiicrBuc DMHM KBY Ha HHTaKkTHBIN M TUIIOKHHE3HPOBAHHBIX
SKHBOTHBIX MOAH(DHLIHPYCT BPCMEHHVIO OPraHU3ALMIO TMOKa3aTeleH
MOBCACHH S KPbIC B «OTKPBLITOM ITOJICH.
2. [epectpoiika uudpaiHaHHON PUTMHKM MOKA3aTC/ICH ABUTaTEIbHOM
AKTUBHOCTH  BBIPAXACTCSI B HW3MEHCHHE aMILIMTYAHO-(a30BBIX
COOTBCTCTBHEH Hccacavembix nokasareneil. HanbGonce BbipaskeHHOE
W3MEHEHHE [TOKA3ATCACH PCTHCTPHPYETCS MPH FHITOKMHE3HH.
Ipu Bozaeficteun IMM KBYU Ha «peic ¢ orpanHuucHHOM
MOJABH)KHOCTBIO ~ HAOMIOZACTCS  HOpManusauus  MHpaauHaHHOM
PUTMHKH TOBCACHHSI KPbIC B  «OTKPpITOM money». B 3tom
OPOSABIIACTCS OJUH M3 MCXAHH3MOB aHTHCTPECCOPHOTO ACHCTBHS
MHJIJTHMCTPOBBIX BO/TH.
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