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The Role of General Moderate Cooling in Learning Process of Animals
with Different Type of Nervous System Excitability
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[IpuBeneHs! pe3ynbTaTsl U3YyIEeHUs] BO3MOXKHOCTH MOAYIHPYIONIETO BIUSHUS OOIIETO YMEPEHHOTO OXJIaXJCHUS OpraHu3Ma Ha
IIpoTeKaHue mporecca o0ydeHus: Ha MoJenu (HOPMHUPOBAHNUS MOBeAeHUs akTHBHOrO m3beranus (IIAU) y >KMBOTHBEIX pa3INdHOTO
Bo3pacTa. Pe3ynpraTsl paboOThI MO3BOJSIOT CYUTATh, YTO HPEABAPUTENBHOE O0Iee yMEPEHHOE OXJIAXKACHUE CIOCOOCTBYyeT Oonee
ycnemHoMy (opmupoBanuio ITAU u mpexoTBpamniaeT NaToJ0rHy aJalTHBHOTO IOBEJCHNUS, BOSHUKAIOIINE Y )KUBOTHBIX. [Ioka3zaHbI
BO3pacTHBIE 0COOCHHOCTH 3TOT0 3P (PeKTa OXITaXKICHUS.

Kniouegwie cnoga: HepBHas CHCTEMa, BO30yAUMOCTb, yCIOBHAS PEAKI[HsI aKTHBHOTO N30eTaHMs, 001I[ee yMEPEeHHOE OXJIasKACHHE.

ITpuBeeHO pe3yibTaTH BUBYCHHS MOXJIMBOCTI MOIYIJIIOIOYOTO BIUIMBY 3arajbHOrO IMOMIPHOTO OXOJIOJXKCHHS OpraHi3My Ha
MPOTIKaHHA NpoIlecy HaBYaHHS HA MOJEINi (OPMyBaHHs MOBEIIHKY akTuBHOTO YHUKaHHA ([TAY) y TBapuH pizHOrO BiKy. Pe3ynbratu
poOOTH IO3BOIISIOTH BBAXKATH, IO IOTIEPEIHE 3arajbHE MOMIpHE OXOJOMKEHHS Crpuse OuIpin ycmimHoMy (opmyBaHHIO [TAY i
3aro0irae maToJIoTisIM aJanTUBHOI MMOBEIIHKH, SKi BAHUKAIOTH y TBapHH. [{0ka3zaHO BiKOB1 0COOIMBOCTI IFOTO €(hEKTY OXOJIOMKECHHS.

Knrouosi cnosa: HepBoBa cucteMa, 30YUTHBICTh, yMOBHA PEAKIisi aKTHBHOTO YHUKAaHHS, 3arajIbHE IOMiPHE OXOJIOKCHHSL.

The results of studying the possibility of a modulating effect of an organism’s general moderate cooling on the learning process
course in the model of active avoidance behaviour (AAB) formation in animals of different age are shown. The results of the work allow
to consider a preliminary general moderate cooling as a contributing to more successful AAB formation and preventing the adaptive

behaviour pathologies, occurring in animals. The age peculiarities of this cooling effect are demonstrated as well.
Key words: nervous system, excitability, active avoidance reaction, general moderate cooling.

BrlsicHeHne npupobsl B3aMMOOTHOILIEHUH MEXAY
COXpaHEHHEM ciieia maMsTH, 0a30BOH cTpaTeruei
MOBEJCHUS ¥ UCXOAHBIM (PYHKIMOHAIBHBIM COCTOS-
HUEM OpraHu3Ma mepel oOydeHHEM OTHOCUTCS K
YHCITY aKTyaJIbHBIX U MAJIOMCCIIEI0BaHHBIX TPOOIeM
HelipoOnonoruy. HaydHbli MOMCK B 3TOM HalpaBlICHUH
MOKa3al 3HAYUTEIbHYIO 3aBUCHUMOCTH OOydYeHHS U
MaMsSITH OT MCXOJHOTO YPOBHS IMOIIMOHAJIbHOU
PEaKTHBHOCTH, TPEBOXKHOCTH [5, 17, 18], akTHBHOTO
WU TTAaCCUBHOTO CTWJIA ToBeaenwus [4, 13], mpensa-
PHUTETBHOTO XJHJUIMHTA, cTpecca [1, 6], a Takxke
HOBHW3HBI HH(MopMaru [7].

OcoO0blil MHTEpEC MPEACTaBISAET PSA MOCISIHUX
HCCIeA0BAaHUN O BO3MOXXHOCTH MHBEPTHUPOBATH
pa3BHUTHE [TOBEACHYECKOro OTBETa pH 00y4eHud [15].
Tak, OBIJIO IPOAEMOHCTPUPOBAHO, YTO C ITOMOIIBIO
ONpeNeAEHHBIX BIMAHUNA MOXHO OCYILIECTBIATH
[IEpECTPOIKY MOBEJEHYECKOTO cTepeoTuna. B o xe
BpeMsi, COITIacHo [9], THIIoTepMUYECKOE BO3ACHCTBIE
BBI3BIBAET 3aIyCK B OpTaHHW3M€ PE3UCTEHTHOU
CHCTEMBI aJJaTalluy K X0oay [9], B oCHOBe KOTOPOit
JISKUT MaKCUMU3AIHS] QYHKITHOHUPOBAHHUS B IIEPBYIO
ouepenb MOHOAMUHEPrHIecKux cuctem mosra [10],
a ypOBEHb MX ()yHKIIMOHAJIHHOIN aKTUBHOCTH SIBJISIETCS

The revealing of the relationship nature between
the preservation of memory trace, base behaviour
strategy and an organism’s initial functional state before
learning is among the actual and slightly studied
problems of neurobiology. Scientific search in this
direction demonstrated the considerable dependence
of learning and memory on an initial level of emotional
reactivity, anxiety [5, 17, 18], active or passive
behaviour mode [4, 13], preliminary handling, stress
[1, 6], as well as the information novelty [7].

The series of recent investigations about the
possibility to invert the behaviour response development
during learning process are of particular interest [15].
Thus, it has been demonstrated, that using certain
effects it is possible to perform the rearrangement in a
behaviour stereotype. At the same time according to
the paper [9], a hypothermic effect causes the
triggering of a resistant adaptation system to cold in
an organism [9], which base is the functioning
maximisation of monoaminergic brain systems first of
all [10], but the level of their functional activity is a
key one in the learning success [2, 12]. Thus, a
hypothermic effect namely due to the capability to
affect a functional state of monoaminergic brain
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KIIFOYEBBIM B ycrienrtHocT ooydenus [2, 12]. Takum
00pa3oM, THITOTEPMHUYECKOE BO3JIEHCTBIE, IMEHHO 32
cu€T ero crnocoOHOCTH BIHATH Ha (PYHKIMOHAIBHOE
COCTOSIHE MOHOAMUHEPTUYECKUX CHUCTEM MO3ra,
MOXXET CTaThb OJHUM U3 (AKTOPOB, 3aMyCKAIOLIUX
MHBEPCHUIO MOBEAEHUYECKOTO cTepeoTuna. Mcmons-
30BAHHE K€ BO3JEHCTBUS OXJIAXKACHHUA NI CTUMY-
nAUun QYHKIIMOHUPOBAHUS OPTraHU3Ma B peXHME
AaKTUBHOM cTpaTernu 00yCIOBIEHO CYIIECTBOBAHUEM
OnpeAesEHHOMN CBSI3U MEX/Iy TUIIOM MOBEIEHYECKOU
CTpaTeruu, KOTOPYIO peanu3yeT XUBOTHOE, U
yCHemHoCThIo 00yuenus [4, 13, 15].

ens marHON PabOTH — M3ydEeHHUE BO3ZMOXKHOCTH
MOJYTUPYIOIIEro BIUAHUS O0OIIEro yMEpeHHOTO
OXJIQX/I€HMsI OpraHu3Ma Ha NMpOTEKaHHE Mpolecca
o0yueHus Ha monenau ¢opmupoBanus IIAU y
YKUBOTHBIX Pa3InYHOTO BO3pacTa.

Martepnaabl 1 meToAbI

Pabora npoBoamace Ha 113 GenbIx Kpblcax-caMiiax
nuaun Buctap 3- m 6-MecsSi4HOTO BO3pacTOB.
JKuBoTHBIE KaXII0TO BO3pacTa ObUTH pa3jielieHbl Ha
JIBE€ TPYIIIBI: KOHTPOIBHYIO (32 )KMBOTHBIX 3-MecCsd-
HOTO W 26 XWBOTHBIX 6-MECSYHOTO BO3pacTa) u
AKCTIEPUMEHTAIBHYIO (28 )KHBOTHBIX 3-MECSYHOTO U
27 KUBOTHBIX 6-MecsuHOTO Bo3pacTa). [Ipomeccy
00y4YeHHS JKUBOTHBIX 3KCIIEPUMEHTAIBHOMN TPYIIIIBI
MPEALIECTBOBANIO TPEXKPATHOE 00IIee yMEepeHHOe
OXJIaXJIeHHE, KOTOpOe MPOBOAMUIHU O MeToauke [11].
®opmupoBanue 1AW B KOHTpOJBHOUW Trpymme
KHUBOTHBIX MPOXOIHIO 0€3 MpeABapUTEIbHBIX
Bo3aercTBuil. O0y4eHre NpOBOIMIN MO KIIACCHYECKO
METOJMKE BBIPAOOTKH ABYXCTOPOHHETO aKTUBHOTO
n30eranus B kamepe CkuHHepa. [1yCKoBBIM CTHMYIOM
CIIy>KWJI 3ByKOBOW curHan merpoHoma (300 ymapos/
MUH), aBEpCUBHBIM — JJIEKTPHUUECKHUNA TOK (25-45 B).
E>xeHEeBHO KUBOTHOMY HPEIBSIBIISIIN IO 6 COUeTaHUN
YCIIOBHOTO M 0€3yCIIOBHOTO CTUMYJIOB C HHTEPBAJIOM
B 2-4 muH. B mporiecce oOydeHUs perucTpupoBaIn
YCJIOBHBIE M 0€3YCIIOBHBIE PEaKIMH, BHIIAACHUS
0e3yCIIOBHBIX peaKluil, a TaKKe MEKCHTHAJIbHBIC
peakunu u KonuuectBo Aedexauuid. [Ipu ananuze
[IOJIyYE€HHBIX PE3yIbTaTOB HMCIOJIB30BaTIN METOIUKY
kiaactepHoro anainmusa (anroputm ISODATA)
reHepajbHON COBOKYITHOCTH KPUBBIX OOYUYCHUS H
WHTEHCUBHOCTH PETHUCTPUPYEMBIX MOBEICHYECKUX
aKTOB, IOCTPOEHHBIX Ha OCHOBE (hakTopHOTO (TIapa-
METPUUYECKOTO) aHanm3a [8].

Pe3yAbTatbl M 00Cy)xaeHue

K 3aBCPUICHNUIO UCCIICAOBaHW IMOBECACHUIO KPBIC,
OTHCCCHHBIX K Pa3HbIM KJIaCTCpaMm, ObLI MMpUCyIuq
OHpeHeHéHHLIfI HOBGL[CH‘IGCKHﬁ CTCPCOTHUIIL: KUBOT-
Hble | Knactepa IEMOHCTPUPOBAIIN CTOMKYIO PEAKIIUIO
AKTHBHOTI'O I/136€FaHI/I$I, Y KUBOTHBIX II KJIaCcTepa
AOMHUHHUPOBAJIa pCaKkuus I/136aBJ'IeHI/I$I, a 'y )KUBOTHBIX
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systems can become one of the factors triggering the
inversion of behaviour stereotype. But the usage of
cooling effect in order to stimulate an organism’s
functioning in the regimen of active strategy is stipulated
by the existence of the certain relationship between
the behaviour strategy type, realised by an animal and
the learning success [4, 13, 15].

The aim of the work is to study the possibility of a
modulating effect of general moderate cooling of an
organism on the learning process course in the model
of AAB formation in different age animals.

Material and methods

The work was carried-out in 113 Wistar line white
male rats of 3- and 6 months age. The animals of each
age were divided in two groups: the control (32 animals
of 3-months and 26 animals of 6-months age) and the
experimental one (28 animals of 3-months and 27
animals of 6-months age). The learning process in the
experimental group’s animals was preceded by a thrice
general moderate cooling, realised according to the
methods [11]. The AAB formation in the control group
of animals was proceeded without preliminary effects.
The learning was performed according to the standard
methods for a two-side active avoidance formation in
the shuttle-box chamber. A triggering stimulus was a
sound signal of metronome (300 beats/min), an
aversive one was an electric current (25-45 V). An
animal was daily given by 6 combinations of conditioned
and unconditioned stimuli with 2-4 min interval. During
learning process there were recorded the conditioned
and unconditioned reactions, the skippings of
unconditioned reactions, as well as the intersignal
reactions and defecation number. When analysing the
obtained results there was used the cluster analysis
method (ISODATA algorithm) of general totality of
curves of learning and the intensity of recorded
behaviour acts, built on the base of factor (parametrical)
analysis [8].

Results and discussion

By the time of the investigation completing, to the
behaviour of rats, referred to different clusters, the
certain behaviour stereotype was inherent: the I cluster
animals demonstrated a stable reaction of active
avoidance, in those of II cluster the reaction of deli-
verance was dominant, in the III cluster animals a
stable skipping of unconditioned reaction was observed,
that testified to the fact, that the animals of this group
preferred a passive form of defensive behaviour. As a
result the totality of behaviour reactions, inherent in
these animals, gives the possibility to speak about their
choice under this experiment conditions of one of two
strategies: “active” or “passive” one.

The course of adaptation processes to the changed
environmental conditions (i.e. the choice of certain
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III kmactepa HaOIIOOANOCH CTOWKOE BBHIMAJCHUE
0e3yCI0BHON peaklnu, YTO CBUIAETEIHCTBOBAIO O
MPEANIOYTEHUH KUBOTHBIM 3TOM TPYNIbI HACCUBHON
¢bopMBl 0OOOPOHHUTENBHOTO NOBeAcHHS. B urtore
COBOKYITHOCTH TIOBEJICHYECKHX pEaKLUUi, MPUCYIINX
3THUM XUBOTHBIM, Na€T BO3MOKHOCTb TOBOPUTH O
BBIOOpPE HMHU B YCIOBHSX IaHHOTO KCIEPHMEHTa
OZTHOM U3 IBYX CTpaTeruii: “akTUBHON Wi “‘IACCUBHOM .
[IpoTexanue nporeccoB aganTanyuy K N3MEHEHHBIM
YCIIOBUSM OKPYXKAIOIIeH cpensl (T.e. BRIOOP ompe-
JENEHHOM OBEIEHYECKOM CTPATEerHy) ONIPEesIeTCs
(hyHKITMOHATBHBIM COCTOSHUEM HEPBHOW CHCTEMBI, B
KagecTBe 0a30BOTO MapamMeTpa KOTOPOTo OO0Jb-
ITUHCTBO aBTOPOB pacCMaTpHUBAacT BO30YIUMOCTS |3,
5, 14]. Ilpunumas 3T0 BO BHUMaHHUE, MOKHO CUUTATh,
YTO B HAILIEM HCCJIEJOBAHUH PEaKLUU KUBOTHBIX Ha
ABEPCUBHBIM CTHMYJ, HaOnOgaBIIMECS B XOI€
o0ydeHHsl, ONpeaesINCh TeHETUIECKH JIeTECPMH-
HUPOBAaHHBIM ypOBHEM BO30YIMMOCTH HX HEPBHOM
cucteMbl. TakuMm 00pa3oM, pacrpeneneHue KUBOT-
HBIX KOHTPOJIBHOW U 3KCIEPUMEHTAIBHON Tpyni 10
KJIAaCTEpaM, BO3MOXKHO, O0YCIIOBIEHO HECXOXKECTHIO
PEaKIINii )KUBOTHBIX C HU3KHM YPOBHEM BO30YIMOCTH
HEPBHOM CUCTEMBI Ha BO3JECHCTBUE OXJIAKICHUS.
IIpoBeneHHbI aHAINM3 FPYIIIIOBOIO COCTAaBA KAYKA0IO
KJIacTepa o 3HAYEHHUIO TOPOTa BO30YIMMOCTH, KOTOPBINA
MIPeABapUTENHHO OBLT OMNpenenéH ¢ MOMOIIBI0 TecTa
“oTkpbITOrO OIS [ 16], OKa3aJ1 CleyIue pe3yJbTarhl.
B I xnnactepe KOHTPOJIBHOM TPYNIIbI 3-MECSUHBIX
XKHUBOTHBIX OBUIM B PaBHOH CTENEHM MPEICTABIICHEI
XHUBOTHBIE C HU3KHUM M BBICOKHM IIOpOTamMH BO30Y-
quMocty. Ha cragmm opranu3zanyy nepBoro yClIoBHOTO
pedrnexca (1-1 cTagus) npu NpeabsSBICHUN yCIOBHOTO
CHUTHaJla y ATUX JKUBOTHBIX OTMEYajach BBICOKAs
OPUEHTHUPOBOYHO-UCCIEIOBATEIHCKASA U JIBUTA-
TEJIbHAsl aKTUBHOCTh. B MEXCUTHAJIBHBIN IEPUOJ
JKUBOTHBIE TaKXe AEMOHCTPHUPOBAIN JBUTATEIHHOE
0€eCTOKONCTBO, COUETAIOIIEECS C HACTOPOKEHHOCTHIO
1 (PU3HONIOTHYECKUMU OTIpaBieHussMA. Ha cramum
reHepanu3auuu (2-s cranus) yCIOBHOW peakLHH
aktuBHOrO n3beranus (YPAUN) ypoBenb nposiBneHus
MOBEACHYECKUX PEAKIUM He OTIIMYaics oT 1-i ctanuu,
XOTS B MOMEHT JEHCTBHUSA YCIOBHOIO CUTHaza
MOBEJICHNE )KMBOTHBIX CTaHOBMJIOCH Ooisee mee-
HanpaBieHHbIM. Ha 3-ii craguu (cragus crabu-
JIU3alliN) y TPETH )KUBOTHBIX | KJ1acTepa otMeyanuch
BBITIAJICHUS 2-3 peIIEKCOB eXKEeJTHEBHO Ha MPOTSHKSHUH
1-2 onbiTHBIX nHEH. [Ipu cHUKEHUU YpOBHS pusno-
JIOTUYECKHUX OTIPABICHUN KOJIUYECTBO MEKCHUT-
HaJIbHBIX PEAKLIMIi OCTaBAJIOCh HEN3MEHHBIM. B 1iesnom
B X0Jie 00y4eHHs1 ypOBEHb CUTHAILHOM 1 MEKCHUTHAIb-
HOM aKTUBHOCTH JOCTHUTalI cooTBeTcTBeHHO 70,0 1 89,9
peakuii, a ypoBeHb (PU3HOJIOrMUECKUX OTHPABICHUN —
40,5 6oirocoB (Tadm. 1).
V¥ 3-MecAauHBIX KpBIC KOHTpOJbHOM rpynnsl II
Kjactep ObUT c(HOPMHUPOBAH HCKITIOUUTEIBHO KUBOT-
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behaviour strategy) is determined by a functional state
of nervous system, which base parameter, considered
by the majority of authors, is the excitability [3, 5, 14].
Taking into account this fact, we can believe, that in
our investigation the animals’ reactions on an aversive
stimulus, observed during learning, were detected by
a genetically determined excitability level of their
nervous system. Thus, the distribution in animals of
the control and experimental groups by clusters is
possibly stipulated by the reaction dissimilitude in the
animals with low level of nervous system excitability
on cooling effect.

The conducted analysis of a group composition for
every cluster on the value of excitability threshold,
which was preliminarily determined using the “open
field” test [16], demonstrated the following results.

In I cluster of the control group of 3-months animals
there were presented the animals with low and high
excitability thresholds in an equal extent. At the
organisation stage of the first conditioned reflex (1%
stage), when giving a conditioned signal, a high
orientation — investigation and motor activity was noted
in these animals. During an intersignal period the
animals also demonstrated a motor anxiety, combining
with watchfulness and defecations. At the genera-
lisation stage of a conditioned reaction of active
avoidance (CRAA) (2™ stage) the manifestation level
of behaviour reactions did not differ from the 1% one,
although at the moment of the conditioned signal effect
the animal behaviour became more targeted. At the
3 stage (stabilisation stage) in one third of animals of
I cluster there was noted a daily skipping of 2-3 reflexes
during 1-2 experimental days. At a decrease in
defecation rate a number of intersignal reactions
remained without change. In the whole during learning
process the level of signal and intersignal activities
achieved 70.0 and 89.9 reactions correspondingly, but
the defecation rate was 40.5 boluses (Table 1).

In 3-months rats of the control group the II cluster
was formed only by animals with a high excitability
threshold, to whom it was inherent a low level of
orientation-investigation and motor activity in the
intersignal period (by 90.5% lower than in the I cluster
animals), that was combined with a big number of
realised signal reactions (76.4%).

However during learning process in the animals with
a high excitability threshold a number of defecations
occurred to be less by 26%, than in those of I cluster,
but not typically high for the low-excitable (LE)
animals, that was related to the anxiety level
augmentation. As a result, the realisation of the CRAA
generalisation stage, observed in the II cluster animals,
was probably related namely to a high emotional
tension, complicating the realisation of already formed
conditioned reaction, what resulted in slowing down
of learning process.
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HBIMH C BBICOKUM TIOPOTOM BO30Y/IH-
MOCTH, KOTOPBIM OBbLT ITPUCYTI] HU3KHIH
YPOBEHb OPMEHTUPOBOYHO-UCCIIEN0BA-

Taoauna 1. [Toxasarenu moBeeHUSCKUX PeaKLUil IPH 00yIEHUH 10
KJIaCTepaM Y )KUBOTHBIX 3-MECSYHOTO BO3PACTA B KOHTPOJIBHOM TpyIIIe

Table 1. Indices of behaviour reactions during learning process by clusters
in 3-months animals in the control group

TEJIBCKOM M JIBUTaTEIbHOM aKTHB-
HOCTH B MEXKCUTHAJIBHBIN TIEpHO (Ha
90,5 % HMmxKe, yeM y KUBOTHBIX |
KJIacTepa), 4TO COYETAIOCh C 0OIb-

LIMM KOJMYECTBOM PEan30BaHHBIX

CUTHAJIBHBIX peakiuii (76,4 %).
OnHako B xome oO0y4deHHS Y

XKUBOTHBIX C BBICOKHM IOPOTOM

BO30YJIMMOCTH KOJIMYECTBO Jede-
Kallui 0Ka3aJIOCh XOTS U MEHBLIIUM

Ha 26%, yeM y KHMBOTHBIX | Kiac-
Tepa, HO BCE e HeXapaKTepHO

BBICOKHM [UJII HU3KOBO30yIUMBIX
(HB) XUBOTHBIX, 4TO CBSI3aHO C

[ToBepeHYECKHE PeaKIuu Ié’iaCTep
(KOAMYECTBO peaKIui) uster
Behavioural reactions
(number of reactions) I (n=20) I (n=4) I (n=8)
D tomed 45,70=3,67 10,500, 11! 5,50=1,29"
CurHaabHbIE peaKIuu
Signal reactions 5
CSYCAOBHEIC | 94 302,80 44,50%2,05' 15,5+2,16!
unconditioned
SrmaAeHs Ge3yCAORHOM peaktiimi 1,88+0,97 17,0=12,39' 51,0:£6,74'
cipping of unconditioned reaction
MeRCHTHaALREIE peakh 89,80=10,69 8,500, 11! 23,75+7,23!
Intersignal reactions
Acdexarun 40,5475 30,0=1,08' 58,253,34!
Defecations e e e

MIOBBIIIEHHUEM YPOBHS TPEBOKHOCTH.
B wutore peanuzanus ctanuu rexe-
panusanuu YPAU, naOnrogaeMas y XKMBOTHBIX
Il xnacrepa, BeposTHO, OblIa CBA3aHA MMEHHO C
BBICOKHM 3MOLIMOHAJIBHBIM HalpsHKeHHEM, KOTOpPOe
3aTPYAHSCT peanu3alnuio yxe chopMUPOBAHHOIM
YCIIOBHOM pEaKINH, YTO U MPUBOJIUT K 3aMEJIEHUIO
nporecca o0y4eHusl.

V¥ 3-MecCsYHBIX JKUBOTHBIX KOHTPOJIBHOM I'pyMIIbI
IIT xnactep cocToAT B OCHOBHOM U3 BBICOKOBO3-
Oynumbix (BB) XKMBOTHBIX, Y KOTOPBIX B XOJ€
o0yuyeHust ObUIO OOHAPYKEHO HECBOHCTBEHHOE MM
COoueTaHHe HHU3KOTO YPOBHS MEXCHUTHaNIbHOH (Ha
73,5%) u curnansaO¥ (Ha 70,0%) aKTUBHOCTH C
BBICOKMM YPOBHEM TPEBOXKHOCTHU (OOJIBIIOE KOJH-
4yecTBO Aedekanuii, SMOIMOHaIbHAs arPECCUBHOCTD,
ucrepuyeckoe noseaenue) (tadm.l). [peobnananue
B TIOBEACHUH PEAKIINH ‘‘3aCTHIBAHUS TPH JCHCTBUU
KaK yCJIIOBHOTO, TaK 1 6€3yCJIOBHOTO pa3IpaKuTenen
BEJIO K JOMMHUPOBAHHUIO TACCUBHBIX 00OPOHUTEIBHBIX
peakuuii ¥, B KOHEUHOM HTOT€, K YCTOHUYMBOMY
BBINAICHUIO AaKTHBHO-OOOPOHUTENBHBIX PEAKIHUN B
70,8% cnyuaeB. IHbIMU cliOBaMHU, “TAaCCUBHBIN”
MOBEIEHYECKHUI CTEPEOTHII, 3aKIIOYAIOIHICcs B
reHepaIM30BaHHOM BhITIaIeHHU O€3yCIOBHON peaKiyy,
y BB *HBOTHBIX MOXKET ObITh HHTEPIIPETUPOBAH KaK
[IaTOJIOTHUS aAIITUBHOTO TIOBEICHMS.

Takum 006pa3oM, MOXKHO CHENIaTh BBIBO, YTO y
3-mecsyabIX HB )XMBOTHBIX KOHTPOJIBHOM TPYIIITHI ITO
OKOH4YaHuU oOyuatomieit ceccun Y PAU Obut chopmu-
pPOBaH WJIM HaXOAWJICS HA CTAaauU T€HEepaln3aluu
(71,43% wu 28,57% COOTBETCTBEHHO OT OOIIETO
KOJIMYECTBA JKUBOTHBIX C HHU3KOH BO30YIUMOCTEHIO).
Bwmecte ¢ TeM cpenu BB jKHBOTHBIX TOJIBKO OJIOBHHA
(55,56%) okazanace cocobHa K (HOpPMHUPOBAHUIO
aJIalTUBHOTO B YCJIOBHSX JKCIEPUMEHTa MOBEICH-
YECKOTO0 CTEPEOTHUIIA.

B skcnmepumeHTanpHOU Tpymnme 3-MeCIIHBIX
KMUBOTHBIX, MOJABEPTHINXCS Mepes o0ydeHUueM

NPOBJIEMbI 34

KPMOBMOJNIOTUMU
2004, Nel

Mpumeuanne: ' —p < 0,001. Note: ' —p < 0.001.

In 3-months rats of the control group the III cluster
was formed mainly in the high-excitable (HE) animals,
where during learning process there was revealed a
non-inherent to them combination of a low level of
intersignal activity (by 73.5%) and a signal one (by
70.0%) with a high anxiety level (many defecations,
emotional aggression, hysteric behaviour) (Table 1).
The prevalence in the behaviour of the “stilling”
reaction under the effect of both conditioned and
unconditioned stimuli resulted in the domination of
passive defensive reactions and, at least, to a resistant
skipping of active and defensive reactions in 70.8% of
cases. In other words, a “passive” behaviour
stereotype, consisting in a generalised skipping of
unconditioned reaction, in HE animals can be
interpreted as the pathology of adaptive behaviour.

Thus, we can conclude, that in 3-months animals
of the control group after the learning session
completing the CRAA was formed or was at the
generalisation stage (71.43% and 28.57%) of the total
number of animals with a low excitability, corres-
pondingly). However, among the HE animals only a
half (55.6%) occurred to be able to form an adaptive
behaviour stereotype under the experiment conditions.

In the group of 3-months animals, subjected before
learning to a thrice effect of general moderate cooling,
I cluster was formed, as in the control group, by the
animals with different type of excitability. The
difference consisted in the fact, that in the experimental
group a resistant CRAA was formed in the all LE and
in 75.0% of HE animals. At the same time at the 1%
and 2" learning stages at the moment of a conditioned
signal effect the behaviour of I cluster’ rats was more
calm, even passive to a certain extent, but more targeted
in comparison with the rats’ behaviour of corresponding
cluster in the control group. During an intersignal period
apassive behaviour alternated those of the orientation-
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3-KpaTHOMY BO3JEHCTBHIO OOIIEro yMEpeHHOTO
oxJjaxaenwus, | kimacrep 011 chOpMHUPOBaH, KaK U B
KOHTPOJIBHOU IpyTIe, > KUBOTHBIMU C pa3HbIM TUIIOM
B0o3OyauMocTH. Pa3nuune cocTosiio B TOM, 4TO B
JKCIIEpUMEHTaIbHOM rpynne ycroiunBas Y PAU Ovita
chopmupoBana y Bcex HB u y 75% BB kxuBOTHBIX.
[Ipu >Tom Ha 1-ii 1 2-if cTagusx 0Oy4eHHs] B MOMEHT
JNEMCTBUS YyCIOBHOI'O CUTHaja MOBEIEHHUE KPBIC
I xmactepa ObUTO OOJIE€ CIIOKOWHBIM, 0 HEKOTOPOU
CTETIeHH ITaCCHBHBIM, HO OoJiee IeeHanpaBIeHHBIM
[0 CPaBHEHHUIO C MOBEJEHUEM KPBIC COOTBET-
CTBYIOIIEr0 KJIacTepa KOHTPOJBHOU rpynmnsl. B
ME)XCHUTHAJIBHBIN MEPUOJ NMAacCUBHOE MOBEJICHUE
YepeaoBaIIOCh C MEePUOJaMH OPHUEHTHPOBOYHO-
HCCIIE0BAaTENbCKOW U JBUIaTEIbHOM aKTHBHOCTH.
Oco0eHHO cienyeT MOAYEPKHYTh, YTO y KHBOTHBIX
I kymactepa skcnepuMEHTaNbHON TPYMIBI YPOBEHD
MEKCUTHAITLHOHM akThBHOCTH ObIT Ha 43,0 % (p<0,001)
HUXE 110 CPAaBHEHUIO ¢ KOHTpoJieM (Tadim. 2). Y aTux
YKUBOTHBIX MU3MEHWJICS TAK)KE U YPOBEHB TPEBOKHOCTH,
0 4éM CBUIETEIHCTBOBAJIO CHIDKEHHE KOJIMYECTBA
nedexaruit Ha 37,0 % (p<0,001). [Ipeanomaraercs,
YTO [IpeIBAPUTENHHOE BO3IEHCTBIE OOIIET0 yMEpeH-
HOTO OXJaXIEHUS MOTJIO NMPUBECTH K CHIKEHHIO
Ype3MEPHO BBICOKOTO YPOBHS TPEBOKHOCTH BB KpbIC
I kiacrepa u K MOBBILIEHUIO JIBUTATEIBLHON aKTUBHOC-
™1 y HB XHBOTHBIX TOTO k€ Kiactepa. OgHaKo 3TO
CHIDKEHHE TPEBOKHOCTH HE MoMemano (GopMupo-
Banuto [TAU, a BbI3BasIO JIUIIH OOIBIIYIO IO CPaBHE-
HUIO ¢ KOHTposieM HecTabuibHOCTh Y PAU B Havae
3-% craguu (BMecTO 1-2 BBIMaJeHUN YCIOBHO-
pedIEKTOPHBIX OTBETOB B T€UEHHUE 1-TrO OIBITHOTO
JTHS OTMEYaIoch 3-4).

Bo II kiactepe 3KCHEpUMEHTAIBHON I'PYIIIBI
3-MECSYHBIX )KUBOTHBIX IO CPABHEHHUIO C KUBOTHBIMHU
KOHTPOJBbHOM TPYIIBl yBEIUIUIOCH KOJIUYECTBO
CUTHAIBHBIX peakiuit (Ha 20,0 %; p<0,05), mexcur-

Taobauua 2. [TokazaTenn noBeIeHUECKUX PEaKni Mpyu 00YUIEHHH 10 KilacTepam
Y )KUBOTHBIX 3-MECSYHOT'0 BO3pacTa B 9KCTIEpUMEHTAILHOM IpyTITe

Table 2. Indices of behaviour reactions during learning process by clusters
in 3-months animals in the experimental group

investigation and motor activity. The fact, that in I cluster
animals of the experimental group the intersignal
activity rate was by 43.0% (p<0.001) lower in
comparison with the control, should be especially
emphasised (Table 2). In these animals the anxiety
level changed as well, that was testified by a decrease
in defecation number by 37.0% (p<0.001). One
supposes, that a preliminary effect of general moderate
cooling could result in a decrease in over-high anxiety
level in HE rats of I cluster and in the motor activity
increase in LE animals of the same cluster. However
this anxiety decrease did not impede the AAB
formation, but only caused slightly higher CRAA non-
stability in comparison with the control at the beginning
of 3™ stage (instead of 1-2 conditioned and reflex
response skippings during the 1* experimental day there
were noted 3-4 ones).

In the II cluster of 3-moths experimental group
animals in comparison with those of the control group
there was the increase in a number of signal reactions
(by 20.0%; p<0.05), in the intersignal ones and
defecations (by 46.0%; p<0.001). However, in spite
of'the control, in this group the II cluster was completely
presented by HE animals (25.0% of the total number
ofanimals), i.e. upon the level parameters of intersignal
activity and anxiety these animals were similar to HE
ones in I1II cluster of the control group, but the level of
their signal activity (a number of realised CRAA and
avoidance reactions) was quite similar to those in LE
animals of the control group’s II cluster (Table 1, 2).

We can assume that more successful AAB
formation in the experimental group’s rats was related
to the fact, that a general moderate cooling resulted in
a decrease in hyperemotional rate in HE animals and
prevented the growth in the anxiety level in LE ones.
Consequently, due to the cooling effect in both HE
and LE animals the nervous system activity was
optimised, that in a behaviour level
was manifested in the augmentation
of orientation and investigation
reactions in LE animals, and in HE

ones a motor activity became more
targeted.
As in the case with 3-months

il animals, in the group of 6-months rats,

subjected to cooling before learning,
- the difference between animals

consisted only in the duration of
CRAA celaboration process; any

animals, unable to learning under
these conditions (III cluster) were

not revealed in the experimental
group.

The analysis of the control group

IMoBepeHUECKHE peaKIuu Iéfiacrrep
(KOAMYECTBO peakIuii) uster
Behavioural reactions
(number of reactions) I (n=24) II (n=4)
YCROBHbE 43,662,94 11,0%5,31"
conditioned
CuTHaABHBIE PEaKIuu
Signal reactions 5
CIVPOBIBIE | 26,082,904 51,0=1,77' -
unconditioned
Bﬁrna{\ennﬂ 6e3YCA91§H0H peaKIiu 2,25%+1,10 10,01,12! _
Scipping of unconditioned reaction
MesRCHTHANRELe peaKim 51,0£9,66 19,50=22,12? -
ntersignal reactions
Ac@exaruu 25,41%4,50 56,0£21,24! -
Defecations

of 6-months rats demonstrated, that

Mpumeuanue: ' —p < 0,001; 2 —p < 0,05. Note: ' —p <0.001; 2 —p < 0.05.
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the presentation in HE and LE animal
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HaJTBHBIX peakiuii, nedexanuii (Ha 46,0 %; p<0,001).
Ho B oTnuuune OT KOHTpOJSA B NAHHOW IpymIme
II knmactep 6611 MOMTHOCTHIO IpeacTaBieH BB xuBort-
HbIMH (25,0% 0T 0011eT0 KONMYecTBa )KUBOTHBIX), TO
€cTh IO MmapaMeTpaM ypOBHS MEXCHUIHAIbHOM
AKTUBHOCTH M TPEBOXXHOCTU 3TH XHUBOTHBIE OBLIH
nono6usl BB xuBotHBIM 1] KNTactepa KOHTPOIBHOM
IPYIIbI, HO YPOBEHb UX CUTHAJIbHON aKTUBHOCTH
(kommuecTBO peann3oBaHHBIX YPAUW m peakmuii
n30aBieHys1) ObII MPAKTHYECKH aHAIOTUYEH TAKOBOMY
y HB xuBotsbIx II k1acTepa KOHTPOJABHOM IpyIIIbI
(Tabm. 1, 2).

MOHO JOMYCTHTB, YTO OoJiee ycrenrHoe GopMu-
poBanue ITAU y kpbICc 3KCIEPUMEHTAIBHON TPYIIIIBI
OBLIO CBSI3aHO C TeM, YTO o0IIee yMepeHHoe
OXJIaXJCHUE MPUBOAMIO K CHW)KEHHUIO THIIEPIMO-
LMOHANBHOCTH Y BB XMBOTHBIX M mpenoTBpalnaio
pocT ypoBHs TpeBOXHOCTH y HB XHBOTHBIX.
CnenoBaTenbHO, BCIEACTBUE AEHCTBUS OXIIAXKIECHUS
kak y BB, Tak n y HB %H1BOTHBIX aKTHBHOCTh HEPBHOM
CHCTEMBI ONITUMHU3UPOBANIACH, UYTO Ha IIOBEACHYECKOM
YpOBHE BbIpaxajoch B yBeinndeHnu y HB :KuBOTHBIX
OpPHUEHTHUPOBOYHO-UCCIEIOBATENIbCKUX PEAKIHiA, a Y
BB aBurarenbHas akTHBHOCTh CTaHOBWIIACH Ooliee
LIeJIEHAPABIICHHOM.

Kak u y 3-MecsYHBIX KHUBOTHBIX, B TpyIIe
6-MeCsIUHBIX KPbIC, TOABEPTLINXCA ITepe 00ydeHHeM
BO3JIEHCTBUIO OXJIAXACHHUS, pa3inuue MExXIy
YKUBOTHBIMH COCTOSIJIO JIUIIb B MPOJOJIKUTEIBHOCTH
nponecca BbipaboTku YPAU; XKUBOTHBIX XKe,
HecnocoOHBIX K 00yueHHio B JaHHbIX ycioBusx (111
KJIacTep), B 3KCIIEPUMEHTAIBHON IPYIIIIE BBISBICHO HE
ObLIO.

AHaIu3 KOHTPOIBHOM IPYIIIBI 6-MECAIHBIX KPBIC
MPOJAEMOHCTPUPOBAJ, YTO MPEACTABICHHOCTH B
kiracrepax BB m HB xuBoTHBIX OBbUTa aHajiornyHa
TaKOBOW B KOHTPOJBHOW TPYyIITE 3-MECSYHBIX KPBIC:
[ kmacrep Obu1 chopmupoBan kak HB, tak u BB
KUBOTHBIMH, Il Kmactep ObUT MpPENCTaBIEH HCKIIO-
yutenbHo HB sxuBotHBIMU, a 111 — BB skuBOTHBIMU.
B urore, kak 1y 3-Mecs4HBIX KpbIC, Y 71,43% >KUBOTHBIX
JaHHOM TPYIIBI K KOHLy oOydaromieil ceccuu Obu10
copmuposano [TAU (1 knactep). Y 28,57% KUBOTHBIX
K KOHIy 00yueHus npoiecc Beipabotku Y PAU Haxo-
muics Ha craguu renepanusanuu (11 kmacrep). Ho, B
OTIIMYHE OT KOHTPOJIbHOM TPy 3-MECSUHBIX KPBIC,
ycroruuByio YPAU cpenn 6-MeCsIHBIX )KUBOTHBIX C
BBICOKOH BO30YIUMOCTBIO MoKa3biBaiu 67,0% KpbIc
(Ixmacrep), u Tonbko 33,0% 3THX )KUBOTHBIX ITPEIIOWIA
rmaccUBHBIN moBeneHYeckuit crepeorn (111 kmactep).

[TapameTpsl OpHEHTHPOBOYHO-UCCIEIOBATEND-
CKOM U JBUTATENIbHON aKTUBHOCTH B MEKCUTHATIbHBIN
MEPUOJ U KOJUYECTBO AedeKaluii y KOHTPOJIbHBIX
6-MeCsIYHBIX )KUBOTHBIX | K1acTepa ObLIM 3HAYUTETHHO
HUXE, YEM B COOTBETCTBYIOLIEH IpyIIe 3-MeCSUHBIX
KUBOTHBIX (Ha 36,5 u 27,0% COOTBETCTBEHHO).

NMPOBJIEMbI
KPUOBMONOrum
2004, N21

clusters was similar to that in the 3-moths rats’ control
group: I cluster was formed by both LE and HE
animals, II cluster was presented only by LE animals,
and III cluster was done by HE ones. As a result, as
in 3-months rats case, in 71.43% of LE animals of this
group to the end of learning session the AAB (I cluster)
was formed. In 28.57% of animals to the end of learning
process the CRAA formation process was at the
generalisation stage (II cluster). However, in contrast
to the control group of 3-months animals, 67.0% of
rats (I cluster) demonstrated a resistant CRAA among
6-months animals with high excitability, and only 33.0%
of these animals preferred a passive behaviour
stereotype (III cluster).

The parameters of orientation-investigation and
motor activity in the intersignal period and a number
of defecations in the control 6-months animals of |
cluster were considerably lower, than in the
corresponding group of 3-months animals (by 36.5 and
27.0%, correspondingly). The level of the realised
signal reactions in these rats quite completely
responded to that in I cluster of the control group of 3-
months animals (Table 3).

In the control group’s 6-months animals the II
cluster differed form a corresponding cluster of 3-
months animals by a twice bigger number of realised
CRAA and a trice lower number of unconditioned
reflex skipping (Table 1, 3). However, as in the 3-
months rats, an excessive anxiety level, not inherent in
the animals with a high excitability threshold, resulted
in a decrease in the level of orientation-investigation
and motor activity, demonstrated by the 6-months II
cluster animals of the control group. This level
occurred to be insufficient for a prompt completion of
CRAA elaboration. In other words, the information
deficiency became the cause for inhibiting the
processes of afferent synthesis and informing of an
action result acceptor, that directly affected the learning
success.

The HE 6-months III cluster animals of the control
group demonstrated a very low level of intersignal
reactions: by 19.0% lower, than 3-months animals of
similar cluster and by 75.0% lower, than 6-moths rats
of I cluster (Table 3). Probably, the cause of adaptive
behaviour pathology in these rats and in the III cluster
3-months control animals, was the stagnant conditional-
emotional reaction of a passive fear (that is testified
by a high level of their defecations), that directly
affected the active behaviour reactions.

The distribution of high- and low excitable animals
in the experimental group of 6-months age, as well as
in 3-months rats, differed in a cardinal extent from the
control, but was similar to that in the same group of 3-
months animals. The I cluster comprised almost all
animals with a high and 62.5% with low excitability
threshold. In 37.5% of HE animals at the moment of
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YpoBeHb peain30BaHHbIX CUTHAJIb-
HBIX PEAKLIMI y STUX KPBIC TPAaKTHYEC-
KM TOJHOCTBIO OTBEYAI TAKOBOMY

Taoauna 3. [Toxasarenu moBeeHUSCKUX PEAKLUil IPH 00YIEHUH 10
KJIaCTepaM Y )KUBOTHBIX 6-MECSYHOTO BO3PACTA B KOHTPOJIBHOM TpyIIIe

Table 3. Indices of behaviour reactions during learning process by clusters
in 6-months animals in the control group

B | kmacrepe KOHTPOJIBLHOU IPyMIIBI

3-MeCSYHBIX KUBOTHBIX (Tabi. 3).
VY 6-MecAYHBIX )KUBOTHBIX KOHT-

poseHOM rpynmsl [ knactep oTmyan-

Cs OT COOTBETCTBYIOLIErO KiacTe-
pa 3-MEeCSYHBIX KUBOTHBIX BJIBOE
OONBIINM KONHYECTBOM PEAIU30-
BaHHbIX YPAU 1 BTpoe MEHBIINM

KOJIMYE€CTBOM BEITIaJICHUN Oe3yc-

JoBHOTO peduiekca (tadn. 1, 3).
OpnHako, Kak 'y 3-MECSIYHBIX KPBIC,
YpEe3MEPHBINA YPOBEHb TPEBOKHOC-

TH, HC HpI/ICYH_[I/Iﬁ KHUBOTHBIM C

[ToBeAeHUYECKHE PeaKITHU Ié/\laCTep
(KOAMYECTBO peakIuii) uster
Behavioural reactions
(number of reactions) I(n=24) Il (n=4) Il (n=8)
yceaosibie 47,45%2,61 21,0%531! 2,0%3,54!
conditioned
CurHanbHBIE peakIuu
Signal reactions 6
CSYCAOBHEIC | 91 331,90 45,0%5,31! 15,0531
unconditioned
Brgnagennﬂ 6e3YCAq1}H0H peaKiu 3,222 14 6,0-0,02! 55,0+8,85'
Scipping of unconditioned reaction
Me;"cmﬁa"?HH? peaKnui 57,33=12,13 9,50=16,81" 35,0=£6,46!
ntersignal reactions
Aedexanun
- 29,55+6,54 32,5+3,90 42,5+8,85
Defecations

BBICOKMM HOPOTOM BO30YXACHHUS,
MIPUBEN K CHU)KEHUIO YPOBHS OpHEH-
TUPOBOYHO-UCCIEN0BATENBCKON 1
JIBUTATEIHFHON aKTUBHOCTH, KOTOPBIN MMOKa3amu 6-
MeCSa4YHblE KUBOTHBIE Il KilacTepa KOHTPOJbHOMI
TpyNIbl. DTOT YPOBEHb OKa3ajCsid HEJIOCTATOYHBIM
IJIst OBICTPOTO 3aBeplicHUs BbipaboTku YPAMU.
Hdpyrumu cinoBaMu, NeQHIUT HHPOPMAIUU CTa
MPUYUHON TOPMOXEHHS TnpoueccoB addepeHTHOrO
cUHTe3a U (POPMHUPOBAHUS aKLENTOpPa pe3yibrara
JNEHWCTBHS, YTO HENOCPEACTBEHHO OTPa3uiIoOCh Ha
YCIIEIIHOCTH OO0y YEHHS.

BricokoB0o30ynuMbIe 6-MecsuHble KUBOTHBIE 111
KJIacTepa KOHTPOJIBHON TI'PYIIBI MOKA3aJIM OYEHb
HU3KHH ypOBEHb MEXCUTHAJIBHBIX peakiwii: Ha 19,0%
HWXKE, 9eM 3-MeCSYHBIE XHUBOTHEIE MOJTOOHOTO
Kiacrepa,  Ha 75,0 % HIDKE, 4eM 6-MeCSIIHbIE KPBICHI
I xmacrepa (Tabm. 3). BoaMo)xHO, MPUYXHOI 1aTOIO-
TMH aJalnTHBHOTO MOBEIEHHS ITHX KPBIC, KaK U
3-MecaYHBIX KOHTPOJBHBIX KUBOTHBIX Il kmactepa,
ObLIa 3aCTOWHAs yCIIOBHO-OMOIIMOHAIIbHAS PEaKIUs
MmacCUBHOTO cTpaxa (0 4€M CBUAETEILCTBYET
BBICOKUH YPOBEHb UX (PH3UOJIOTUUECKUX OTIPABIICHH),
KOTOpasi MPsIMO BIIMAJIA HA AKTUBHBIE IOBEICHUECKUE
peaKuu.

Pacnpenenenue BBICOKO- U HU3KOBO30YAMMBIX
KUBOTHBIX B DKCIEPUMEHTAIBHOMN TPyIIe 6-Mecsd-
HOTO BO3PAacCTa, KaK 1 3-MEeCAYHBIX KPBIC, KApAUHAIEHO
OTIIMYAIIOCH OT KOHTPOJIS, HO OBLIO TOI00HO TAKOBOMY
B aHAJOTUYHOW TpyIe 3-MeCSYHBbIX KUBOTHBIX. B
I xacTep BOIUIM TOYTH BCE )KUBOTHBIE C BHICOKHM U
62,5% ¢ Hu3kuM moporom Bo3oyaumoctu. Y 37,5%
BB >XUBOTHBIX HAa MOMEHT 3aBEPILICHUS IKCIIEPUMEH-
Ta npouecc o0yuenus YPAU Obu1 He3aKOHUEHHBIM.
Ho B otnuume oT 3-MecsUHbBIX KUBOTHBIX AKCIIEPU-
MEHTAIbHON IpyMNNbl Y 6-MECSYHBIX MPEACTaBICH-
HocTh BB sxuBoTHBIX crana Beime (25,0 u 37,5%
00IIIero KOJIMYeCTBa COOTBETCTBEHHO).

Hecmortps Ha pasimuus mexay I u I knactepamu
10 CKOPOCTH U PE3yJIbTaTHBHOCTH BhIpaOoTKu YPAU,
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Mpumeuanue: ' — p < 0,001. Note: ' — p < 0.001.

experiment completion the CRAA learning process
was uncompleted. But in contrast to the 3-months
animals of the experimental group, in 6-months ones
the presentation of HE animals was higher (25.0 and
37.5% of total number, correspondingly).

In spite to the differences between I and II clusters
by the rate and effectiveness of CRAA formation, in
the experimental group of 6-months rats according to
the level of orientation-investigation and motor activity,
as well as to that of emotional manifestations, the
animals of the mentioned clusters did not differ from
each other (Table 4). But when comparing with 6-
months animals of the control group the considerable
differences were noted. Thus, in the I cluster animals
of the experimental group a number of intersignal
reactions was by 52.0% lower (p<0.001), than in the
control group, but the rate of defecations was by 38.0%
higher (p<0.001). In the cluster Il animals of the
experimental group the differences with the control
concerned not only a number of intersignal reactions
and defecations, which level increased by 70.0 and
43.0% (p<0.001) correspondingly, but the AAB
effectiveness as well. So, a number of realised CRAA
reduced in 5 times (from 21.0+5.31 to 4.0+2.8), for
the avoidance reactions it increased (from 4.5+5.31 to
58.0£5.90), but as a result the total number of signal
reactions remained without changes. At the stage of
the first conditioned reflex organisation in the 6-months
I and II clusters animals of the experimental group a
passive behaviour was dominant in a behaviour
repertory, that correlated to a small amount of
intersignal reactions and a high rate of defecations. In
additions, this stage in 6-months animals of the
experimental group was twice longer in comparison
with the 6-months ones of the control group (two
experimental days against one). The generalisation
stage in the experimental group continued longer as
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B AKCHEPUMEHTAJIBHON rpynme
6-MeCSYHBIX KPBIC MO yPOBHIO
OPUEHTUPOBOYHO-UCCIEN0BATEND-

Tao6auua 4. [TokazaTesnn noBeIeHUECKUX PEaKUi Tpyu 00YUIEHHH IO KilacTepaM
Y )HUBOTHBIX 6-MECAYHOTO BO3PACTA B IKCIIEPHMEHTAIBLHOU TPyIIIe

Table 4. Indices of behaviour reactions during learning process by clusters
in 6-months animals in the experimental group

CKOH M IBHTATEJIbHOM aKTHBHOCTH,
a TakXKe YPOBHIO SMOIIMOHATBHBIX
MIPOSIBIICHUH AKUBOTHBIE YKA3aHHBIX
KJIACTEPOB HE OTIUYAIIUCH APYT OT

npyra (tabmn. 4). Ho mpu cpaBHeHun
C 6-MeCSYHBIMU JKUBOTHBIMH KOH-
TPOJILHOM IPYTIITHI OTMEYAIUCh 3HAUH-
TeJbHBIC pa3andus. Tak, y JKMBOTHBIX

I xnacrepa 3xkcnepUMEHTANBHON
TpyImnbl KOJAYECTBO MEKCHUI'HAJIb-

HBIX peakunii Opw10 Ha 52,0% MeHb-
M (p<0,001), ueM B KOHTPOJIBHOM

rpyIe, Ho ypoBeHb pu3noioruyec-
KHX oTnpaBieHHH — Ha 38,0%

IMoBepeHYECKHE peaKIuu Iéfiacrrep
(KOAMUYeCTBO peakIuii) uster
Behavioural reactions
(number of reactions) I (n=20) II(n=7%) I
yeroBHpre 43,75+1,59 4,028 -
conditioned
CuUrHaABHBIE PEaKIuu
Signal reactions 5
CIYCPOBILIC | 95,50=1,19 58,0%5,90! -
unconditioned
Brinaperusi Ge3yCAOBHOM peaKiiu 2,75+1,33 10,0-£6,44? _
Scipping of unconditioned reaction
MesCHTHANLELIe peaKim 27,75+7,84 31,50=1,46 -
ntersignal reactions
Aedpexanit 47,758,64 56,75%9,27 -
Defecations

(p<0,001) BoIe. Y xuBOoTHBIX 11
KJlacTepa 3KCIEPUMEHTAIbHON
TPYMIBI Pa3IMdus ¢ KOHTPOJIEM KacalHuch HE TOIBKO
KOJIMYEeCTBA MEXCHTHAIBHBIX peakiuil u (pu3moio-
THYECKHUX OTIIPABJICHUN, YPOBEHb KOTOPBIX TIOBBICHIICS
Ha 70,0 1 43,0% (p<0,001) cooTBEeTCTBEHHO, HO U
pe3ynbratuBHOCTH [TAU. Tak, konu4yecTBO peaju-
30BaHHBIX YPAMU cHu3miock B 5 pas (¢ 21,0+£5,31 no
4,0+2,8), a peakiuii n30aBIeHUS — YBEIUIHIOCH (C
45,0+5,31 1o 58,045,90), Ho B uTOre 00IIICE KOTUIECTBO
CUTHAJIBHBIX peakIui ocTajJoch HeusMeHHbIM. Ha
CTaJ1{ OpraHU3alMy IEPBOTO YCIOBHOTO pediekca y
6-MecsunbIX kMBOTHBIX | u II k1actepoB skcnepu-
MEHTAJIBHOHN TPYIIHI B MMOBEACHYECKOM perepTyape
peo6J1aaano MacCUBHOE MOBEACHNE, YTO COYETATIOCh
C HEOOMBIIMM KOJTMYECTBOM MEKCHTHAJIBHBIX PEaKIHH
Y BBICOKHIM YPOBHEM (PH3HOJIOTHUECKIX OTIPABICHHH.
Kpome toro, 3ta cTaaust y 6-MECSIIHBIX KUBOTHBIX
9KCIIEPUMEHTAILHON TPYIIEI OblIa B 2 pa3a JUTHHHEE
10 CPABHEHHUIO C 6-MECSIYHBIMU KOHTPOJILHOM IPYTIIbI
(nBa OMBITHBIX OHSA MPOTUB oxHOTO). CTagus
FEHEPATU3ALUY B KCIIEPUMEHTAILHOM IPYIIIIE TaKXKe
npojaoyikainack gonsie. [ns e€ 3aBepuieHUs
norpeboBanock B 1,5 pa3a Ooinplie codeTaHHi
YCIIOBHOTO CUTHaJIa C 6€3yCIOBHBIM MOIKPEIUICHHEM
(26 mpotuB 17 B KOHTPOJABHOH TPyIIE TOTO XKe
Bo3pacTta). Ha 3Toii cTagum B MEKCUTHATEHBIA IIEPHO]T
JKUBOTHBIE Yale ObUIM TaCCUBHBI, CUACTHN C 3aKphI-
THIMHM TJIa3aMu, MHOTHE cnanu. Ha ctaguu crabuim-
3allii OTMEYAJUCh BBHIMAJCHUS 2-3 yCIOBHBIX
pedIIeKcoB B JIeHb, YTO HAOIMIOAAI0Ch HEOJHOKPATHO,
y )KUBOTHBIX | KilacTepa Takxe yBEIWYHBAIOCH
KOJIMYECTBO MEXKCHUTHAIBHBIX PEaKIul Ha QoHE
CHIDKEHUS KOTM4ecTBa ieheKarui.

Takum 00pa3oM, HECMOTPS Ha TO, YTO y 6-Mecsd-
HBIX )KHBOTHBIX 3KCIIEPUMEHTAITEHON TPYIIIHI HE OBLIO
BBISIBJICHO JKMBOTHBIX C MMAaCCUBHOW cTparerueit
noseaenus (111 kiractep), aTa rpyrmna Ha IPOTSHKEHUN
0o0y4eHHUs] BCE-TaKU 3aMETHO OTJIMYANach OT
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Mpumeuanue: ' —p < 0,001; 2 —p < 0,05. Note: ' — p <0.001; 2 —p <0.05.

well. For its termination it needed in 1.5 times more
combinations of a conditioned signal with an
unconditioned reinforcement (26 against 17 in the
control group of the same age). At this stage in the
intersignal period the animals were more often passive,
sat with closed eyes, many of them slept. At the
stabilisation stage there were noted 2-3 conditioned
reflexes skippings per day, that was observed many
time, in the I cluster animals there was also an increase
in a number of intersignal reactions at the background
of a decrease in defecation number.

Thus, in spite to the fact, that in 6-months animals
of the experimental group none with a passive
behaviour strategy was revealed (I1I cluster), but this
group during the learning period considerably differed
from the control one of the same age. The combination
of a time-extended learning process with a hidden
emotional tension (determined on a big number of
defecations at a general external passivity of animals),
probably was not directly related to the learning
process, but resulted from an emotional overtension,
caused by the action of two external effects, different
by their nature and significance for an organism: total
cooling and aversive effect. As a positive consequence
of cooling effect, the same in the case with 3-months
animals, can be considered the absence of III cluster
animals with pathology in adaptive behaviour, i.e.
unable to CRAA formation.

Conclusions

Thus, a preliminary general moderate cooling
caused an equal positive modulating effect on both
animals with low- and high excitability, stimulating in a
different way the level of behaviour physiological
reactions, that as a result augmented the adaptive
possibility of an organism under conditions of AAB
formation.
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KOHTPOJILHOM TPYTIIBI TOTO ke Bo3pacTta. Coueranne
pacTAHYTOI0 BO BPEMEHM IIpoliecca 00ydeHHs CO
CKPBITHIM SMOLIMOHANBHBIM HampspkeHHueM (orpene-
JSBIIEMCS] OONIBIIMM KOJIMYECTBOM JAe(eKaruil mpu
00111e# BHEITHEH TACCUBHOCTH KUBOTHBIX ), BEPOSITHO,
He OBLIO MPsIMO CBSI3aHO C OOy4YEeHHEM, a CTajo
CIEICTBUEM DMOLMOHAIBHOTO MEPEHAIPSIKECHUS,
BBI3BAHHOTO JEHCTBUEM JBYX Pa3HBIX IO CBOEH
NPUPOAE U 3HAUMMOCTH Il OPTaHM3Ma BHEUIHUX
BO3JIEHCTBUIl: OOIIETO OXJITAXKICHHS M aBEPCHBHOTO
BJIMSHUA. [TONOXUTENBHBIM CIEACTBUEM ACHCTBUS
OXJaXXJeHUS, KaK U B cliydae C 3-MeCSAYHBIMHU
JKUBOTHBIMHU, MOKHO CUMUTaTh OTMEYEHHOE OTCYTC-
TBHe III KnacTepa )KMBOTHBIX C TATOJIOTMEN aJalTUB-
HOTO MOBEACHMS, T.€. HECIIOCOOHBIX K BBIPaOOTKe
YPAUN.

BbiBOADI

Takum oOpazom, mpenBapuTenbHOe obIiece
YMEPEHHOE OXJIaXJACHHE OKa3ajo PaBHO IOJOXKH-
TENFHOE MOAYIHpYIOIee BO3/ICHCTBIE KaK Ha HU3KO-,
TaK ¥ BBICOKOBO30YIIMBIX JKUBOTHBIX, pA3HOHATIPAB-
JICHHO CTUMYJHUPYS YPOBEHb MOBEJICHUYECKUX (PHU3HO-
JOTHYECKUX PeakIUil, 4TO B UTOTE MOBBICHIO
a/IalITUBHBIE BO3MOKHOCTH OpPTaHW3Ma B YCIOBUSX
(dhopmupoanus [TAU.

Pe3ynpraTel paboOTHI MO3BOMSIOT CUHMTATh, YTO
[peBapUTeNIbHOEe 00lIee YMEPEHHOE OXJIaXKICHHUE
crnocoOcTByeT Ooiiee ycnemHoMy (OpMHUPOBaHUIO
ITAW u npegoTBpaiiaeT naTojIOTHU aAalTUBHOTO
MOBEACHHSI, BOSHUKAIOILIUE Y )KUBOTHBIX. [loka3aHHbIe
B pabote omnpeaenCHHBIE BO3pacTHBIE 0COOEHHOCTH
3Toro 3¢ ¢dexra 00ycI0BINBAIOT HEOOXOIUMOCTD
yu€Ta mokasarejied Bo3pacTa Il ONTUMU3AIUU
MO YJIUPYIOIIETO BIUSHUS OOIIETO YyMEPEHHOTO
OXJIaXKJICHVSI HA OPTaHH3M.
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The work results allow to consider, that a
preliminary total moderate cooling contributes to more
successful AAB formation and prevents the patho-
logies of adaptive behaviour, occurring in animals. This
effect certain age peculiarities, demonstrated in the
work, stipulate the necessity to take into account the
age indices to optimise a modulating effect of general
moderate cooling on an organism.
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