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Oco6eHHoCcTU MOP(O(PYHKLMOHAALHBIX U3MEHEHUH CTPYKTYp TOAOBHOFO
MO3ra KpbiC pa3HOro Bo3pacta npu ¢opmupoBaHun noBeAeHHs

AKTUBHOIO wu30eraHuss nocae oOwWero OXAAKAEHUs
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Peculiarities of Morphofunctional Changes in Brain Structures of Rats
of Various Age when Forming the Active Avoidance Behavior

Following General Cooling

NikISHKOVA 1.N.
Institute for Neurology, Psychiatry and Narcology
of the Academy of Medical Sciences of Ukraine, Kharkov

PaccmaTpuBaroTcst 0co0eHHOCTH MOPGhO(DYHKIIHOHATHHBIX H3MEHEHHH CTPYKTYP FOJIOBHOTO MO3Ta 3-X ¥ 6-MECSYHBIX KPBIC IPH
o0ydeHun Ha Moaenn popMupoBaHus MoBeAeHus akTuBHOTO M306eranus (ITAM) mocie 3-kpaTHOro 00IIETO YMEPEHHOTO OXJIaXKACHHS.
Kniouesvie cnosa: noBeieHNe aKTUBHOTO M30eTaHuUs, HEOKOPTEKC, THIIIOKAMII, THIIOTaIaMyC, MUH/IAJICBUIHBINH KOMILIEKC.

Posrsinarorbest 0cobauBOCTI MOPHOPYHKITIOHATHHHUX 3MiH CTPYKTYP TOJIOBHOTO MO3KY 3-X Ta 6-MICSYHUX LIypiB IPH HABYaHHI
Ha MoJieli popMyBaHHS IIOBEAIHKH aKTHBHOTO YHUKHEHHS ITiCIIst 3-pa30BOro 3arajibHOr0 OMiPHOTO OXOJIO/KCHHSL.
Knrouosi cnosa: noseiiHka aKTHBHOTO YHUKHEHHS, HEOKOPTEKC, T1OKaMII, TiOTaIaMyC, MUTIAICIIOi0HNI KOMILIEKC.

There have been considered the peculiarities of morphofunctional changes of brain structures in 3- and 6-monts’ rats when training
on the model formation for active avoidance behavior (AAB) following a three-fold general moderate cooling.
Key words: active avoidance behaviour, neocortex, hippocampus, hypothalamus, amygdala complex.

OOmee yMepeHHOE OXJaXIEeHHUE SIBISETCSA
IKCTpEMAIILHBIM (DAaKTOPOM, C JIEHCTBHEM KOTOPOTO
OpraHW3M HEOJTHOKPATHO CTAJIKMBAETCA B PeabHBIX
ycioBusax. CoracHo JaHHBIM [3], OHO OKa3bIBaeT
BBIpa)KEHHOE MOAYIIUPYIOIIEe IEHCTBHE HA COCTOSTHHE
CTPYKTYp roJioBHOTO Mo3ra. Llens nanHoro uccneno-
BaHUS — M3yYEeHHE 0CcOOeHHOCTEH MOpGhOohyHKIIHO-
HaJbHBIX MU3MEHEHUH TOJIOBHOTO MO3ra y 3-X u 6-
MecCsA4YHBIX KpbIic mpu (opmupoBanuu [TAW mocie
obmero ymepeHHoro oxnaxaeHus. [logydenusie
JaHHBIE MOTYT OBITh NOJIE3HBIMHU ISl TOHUMAaHHUS
pOJIM BAMSHUS HA OPraHU3M TEMIIEPATYpHBIX BO3-
JEeWCTBHH pH pa3paboTKe CHCTEM 00yUYeHNs, a TAKKe
METOJIOB KOPPEKIIMU Pa3INdHOTO POAa HapyIIeHUU
MaMSITH.

Matepnanbl 1 meToAbI

PaGora mpoBomiace Ha O6€NBIX KphICax-camIiax
nuHuu Bucrtap 3-Xx m 6-MecI4HOTO BO3PAacCTOB.
[Ipoueccy 00ydeHus )KUBOTHBIX SKCIIEPUMEHTATIBHOM
TpYHIBl B KaXXJOM BO3pacTe NpeIIecTBOBAO
TpéXKpaTHOe oOllee yMEpeHHOE OXJaXACHHE,
KOTOPO€ MPOBOIUJIIU [0 OPUTMHATIBHON MeTouKE [6].
KonTponewm ciyxuia rpynna >KuBOTHBIX, (POPMUPO-
Banue 1AW y koropeix mpoxoxmio 0e3 mpeaBapu-
TENBHBIX BO3AcHcTBHN. Takxe OBLIN M3YYEHEI
MopdodyHKIHOHATBHBIE TIOKA3aTEeNH! Y JKUBOTHBIX TOJT

General cooling is known to be an extreme factor,
the effect of which the organism comes across with
for many times during life. According to the literature
data [3], it shows a pronounced modulating effect on
the state of brain structures. Objective of the present
work was studying the peculiarities of brain
morphofunctional changes in 3- and 6-months’ rats
when forming the AAB following a moderate general
cooling. The obtained data may be useful for
understanding the role of the temperature effect on an
organism when elaborating the training systems, as well
as the correction methods for various memory failures.

Materials and methods

The work was performed in white Wistar male rats
of 3 and 6 months’ age. Three-fold general moderate
cooling accomplished according to the original method
[6] preceded the process of animals’ teaching. Group
of animals with AAB formation with no preliminary
effects served as the control. There were also studied
the morphofunctional indices in animals of both ages
under the cold effect mentioned.

Teaching was carried out according to the classic
method of two-side active avoiding in Skinner’s
chamber. There was recorded the EEG of neocortex
(NC), hippocampus (HC), hypothalamus (HT) and
amygdala complex (AC), which regulate the adaptive
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BIMSTHUEM BBINIEYKa3aHHOTO XOJOJOBOTO BO3JIEH-
CTBUA.

OOy4eHue NPOBOANIIN MO KJIACCHUECKOH METOINKE
BBIPAOOTKH ABYXCTOPOHHETO aKTHBHOTO U30€raHus B
kamepe CkunHepa. Perucrpuposanu 991" HeokopTek-
ca (HK), runmokamma (I'TII1K), runoranamyca (I'T)
u MuHAaIeBuaAHOrO KoMiuiekca (MK), perynupyromux
a/lanTHBHBIE PEaKLNH )KUBOTHBIX,  MOPG O YyHKIIHO-
"HanbpHBeIe ocoOenHocTt HK m I'T nmo u mocue
OXJIaXKJIEHUsI, a Takxke rocie Gpopmupoanus [TAU.

Pe3yAbTatbl M 00Cy)xaeHue

C nmoMoIp0 MOPQOIOTHIECKOTO aHATN3a UCCIie-
IYEMBIX CTPYKTYp MO3Ta 3-MECSYHBIX JKHBOTHBIX
KOHTPOJIBHOW TPYIIBI YCTaHOBJIEHO MpeolnanaHue
BBICOKOM CTPYKTYPHO-(PYHKIIHOHAIEHON aKTHBHOCTH
HEHUPOHOB C MPU3HAKAMU CHHXKEHHUS COAECP KaHUS
SHepreTuyeckux u miactudeckux emects B ['TIIK,
B MeHbIeH Mepe — B HK, u npeobnananus nporeccos
cuHTe3a B ['T, 4TO CBUIIETEIBCTBYET O HOBBILICHHOM
MOphodyHKIIMOHATLHOW aKTUBHOCTH JINMOUYECKHUX
CTPYKTYp Mo3ra ¢ npusHakamu ucroienus B ['TITIK.
DTo cornacyeTcs ¢ HEHPOPU3UOIOTHICCKHUMHU
JAHHBIMH, TI0 KOTOPEIM Y 3-MECSYHBIX KHUBOTHBIX
00Hapy)XMBaJIKUCh NMOBBIIMICHHAsA BO30YAUMOCTH
JTUMONYECKUX CTPYKTYD, BBICOKHH YPOBEHb MAPOKCH3-
MaJbHBIX MposiBIeHNUN Ha OOI' B 3TUX CTpYyKTypax.
Ha nmoBeneHueckoM ypoBHE 3TO COUYETANOCh C
BBICOKUM YPOBHEM SMOLMOHAIBHON HAMPS>)KEHHOCTH
U 3aTPyJHEHUEM pealu3anuu chOpPMHUPOBAHHBIX
YCJIOBHBIX pEaKIUi B JaAHHOU rPYTIIE >KUBOTHBIX.

B rpynne 3-mecAauHBIX KpBIC MOCHE MpeaBapu-
TEIbHOTO0 3-KPAaTHOTO OOMIEro OXJIaXJEeHUS IO
JaHHBEIM Mopdomorndeckux ucciuenoBannii B HK u
I'TITIK oTMeuyeHbl 3HAYUTEIbHBIE U3MEHEHUS 1O
AKTUBAI[MHN CHUHTE3a HYKJICHHOBBIX KHCIIOT M OEJIKOB,
T. €. Y 9THUX )KUBOTHBIX HAONIOAAJICS CABHUT B CTOPOHY
yBEIMYEHUsI CUHTeTUYecKol akTuBHOCTH B HK m
I'TITIK, yTo coueTaioch C YTHETEHUEM UYPE3MEPHOI
PEaKTUBHOCTH U CYIOPO’KHOM TOTOBHOCTH, IPUCYIIUX
’KUBOTHBIM 3TOro Bo3pacTta. OtmeuaBmiasics Ha D21
MIPOCTPAHCTBEHHAs CHHXPOHU3alus ObllIa CBSA3aHa C
YCUIJICHHEM TOPMO3HBIX IponieccoB nof BiusHueM ['T.
Benymas pons I'T B pearupoBaHuM opraHu3ma
3-MECSYHBIX KUBOTHBIX HA OXJIAXKJCHUE MOJITBEPXK-
JIaeTcss 1 MOPQOJIOTHIECKUMHU JTaHHBIMH, COTJIACHO
KOTOpPBIM MOp(QO(DYHKIIMOHATbHBIE U3MEHEHUS,
HaOJIomaBIINECs] B TUMOTAJaMHYECKUX HEMpOHax
(stmepHBIid TOMUMOPGU3M, TUCTPOPUIECKUE U3MEHE-
HUS), CBUJIETEIECTBOBAIN O HAMPSDKEHUH a/IalTaI[FIOH-
HBIX KJICTOYHBIX MEXaHU3MOB B JTAHHOM CTPYKTYpE.

[To pesynbraTamMm MOpP(OTOTHYECKUX HCCIENO-
BaHUH y 3-MECSYHBIX KPbIC 3KCIEPUMEHTAIbHOMN
TpYTITEI IPU3HAKH BRICOKOW (DYHKITMOHAIBHOM aKTHB-
HOCTH (4€TKOCTBH CIOEB M BEPTHKAIBHON yHOPSIO-
YEHHOCTH, Hapsay ¢ mpeoOiajaHueM B HeilpoHax
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responses in animals, and morphofunctional
peculiarities of NC and HT prior to and following
cooling, as well as after the AAB formation.

Results and discussion

Morphological analysis of the brain structures under
study in 3-months’ animals of the control group noted
the prevailing of highly structural and functional activity
of neurons with the signs of the decrease in the content
of energetic and plastic substances in HPPC, in lesser
extent in NC, the synthesis processes in HT, that
testifies to the increased morphofunctional activity of
brain limbic structures with the signs of weakening in
HPPC. This coordinates with the neurophysiological
data according to those in 3-months’ animals there
were found the increased excitability of limbic
structures, high level of paroxysmal manifestations of
those in EEG. At behavioral level it was combined
with a high degree of emotional tension and getting
difficult of the realization of conditioned reactions in
this group of animals.

In the group of 3-months’ rats following a three-
fold general cooling according to the data of
morphological investigations there was observed the
shift towards the increase of synthetic activity in NC
and HPPC, combined with the suppression of surplus
reactivity and spasmodic readiness being the
characteristics of the animals of this age. Spatial
synchronization noted in EEG was related to the
intensification of the inhibition processes under HT
effect. The leading role of this structure in an organism
response of 3-months’ animals to cooling is also
confirmed by morphological data according to those
the morphofunctional changes observed in hypotha-
lamic neurons (nuclear polymorphism, dystrophic
changes) testified to the tension in adaptive cell
mechanisms occurring in this structure.

According to the results of morphological
investigation in 3-months’ rats of experimental group
the signs of high functional activity (accuracy of the
layers and vertical order rate with the prevailing of
the synthesis processes in neurons) which testified to
the orientation of adaptation-compensatory mecha-
nisms, were the most manifested in NC (Fig. 1a).
According to the indices of brain bioelectric activity
the NC together with AC were the most reactive
structures, and the amplitude rise in biopotentials (of
low-frequency spectrum) in EEG of these structure
testified to this fact.

In HC there was also noted the successful
proceeding of compensatory processes, manifested in
the growth of hyperchromia combined with glial
proliferation (Fig. 1b) [1]. In addition, such an increase
of hippocampus hyperchromia at the behavioral level
may be related to the success in AAB formation in
this group, as according to the data [4] the part of
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MPOIECCOB CHHTE3a), CBUIETEIbCTBOBABIINE O
HaIpaBIEHHOCTH aJalTallHOHHO-KOMIIEHCATOPHBIX
MeXaHU3MOB, ObUTM Hanbosee BoIpaxkeHHBIMU B HK
(puc. 1, a). Ilo mokazarenssM OHO3TEKTPUUECKOH
aktuBHOCcTU Mo3ra HK Hapsny ¢ MK, 6butn HanGonee
PEaKTUBHBIMU CTPYKTYpaMH, O 4YEM CBHUIETENb-
CTBOBAJIO YBEIMYCHNE aMITUTYAbl OMOMOTEHIINATIOB
(HM3K04YacTOTHOTO crmekTpa) Ha OO maHHBIX
CTPYKTYP.

B I'TITIK Takxe oTMe4anoch YCHENTHOE TPOTeKa-
HHE KOMIEHCATOPHBIX MPOLECCOB, MPOSBICHUEM
KOTOPBIX OBUI POCT TUNEPXPOMHUH B COUYETAHHH C
DIManpHOM npormdeparueit (puc 1, 6) [1]. Kpome Toro,
TaKO€ YBEIMYEHUE TUITIOKAMITAIEHON TUIIePXPOMUN
MOJET OBITh CBSI3aHO HA MOBENEHYECKOM YPOBHE C
ycnemHocTeio hopmupoBanus [IAU B sTol rpyme,
MOCKOJIBKY, IO AaHHBIM [4], 70 TMIEPXpPOMHBIX
HEHPOHOB Y XOPOIIO O0YUMBIINXCS )KUBOTHBIX BBIIIE,
YeM Yy XUBOTHBIX ¢ mpoOiemMamMu oOydeHus. Y
3-MeCsAUYHBIX )KUBOTHBIX KOHTPOJIBHOW I'pyNIbI B
['TITIK, Hapsgy ¢ runepxpomuei, Haboancs TakKe
pocT rumoxpomMun. B 1iesiom npeoOaganve B HelpoHax
HK u I'TITIK 3-mMecsuHBIX KUBOTHBIX 3KCIIEPUMEH-
TAJILHOM IPYIIIBI CHHTETHIECKON aKTUBHOCTH Ha ()OHE
OTCYTCTBHS BRIPQKEHHBIX AECTPYKTUBHBIX N3MEHEHUI
COYETaJOCh C YTHETEHHEM UYpe3MEpHON peaKkTHB-
HOCTH T10CJI€ THIIOTEPMUYECKOTO BO3IEHCTBUS.

KoHTposbHast U 3KkcHEepUMeEHTANIbHAA I'PYMIIBI
JKHUBOTHBIX 3-MECSYHOIO BO3pacTa Takxke 4ETKO
paznuyanuch no MopdopyHKIHOHAIEHBIM [TOKa3aTe-
nsm ['T. B cooTBeTcTBUH € TOITy4eHHBIMU MOP(OJI0-
TUYECKUMU JaHHBIMU U pe3yasraraMu D3I nccneno-
BaHMH cocrosiHuA ['T y KpbIC 3KCIEpUMEHTaIbHOU
TPYNIBl MOXXKHO TPEANONOXKHUTH, YTO B YCIOBHUAX
00y4yeHHs yCIOBHOW peaklIry aKTHBHOTO M30eTaHus
ocJie 3-KpaTHOTO OXJIAXKICHHUS ABOWHAs (DYHKIIHO-
HallbHAs Harpyska (peryinsnus roMeocTtasa u
¢bopmupoBanue [IAW) npuBOAUT K YyrHETEHUIO
OMO3TIEKTPUUECKOW aKTUBHOCTH M BBIPAKEHHBIM
CTPYKTYPHBIM HU3MEHEHHSIM (KJIETOYHBIHA MOJIUMOP-
¢usm, nucrpoduueckre GopMbl HEMPOHOB) B ITOH
cTpykrype (puc. 1, B).

B MK xe HaOaronanuch SIBIE€HUS BBICOKOU
MopGOoyHKIMOHAIEHON aKTHBHOCTH, COYETABIINECS
C MOBBIIICHHBIM YPOBHEM NapOKCU3MAaJIbHBIX HPOSIB-
JIeHu#, peructpupyeMbix Ha D31, Bo3moxHO, B
YCIIOBUSIX YMEHBIIEHHsS akTUBHOCTH [T akTMBanus
HETAaTHUBHBIX IMOIMOTEHHBIX CTPYKTYp MO3ra u
COOTBETCTBEHHO IMOBBHIIICHNE yPOBHS (YHKIIHO-
HaJIbHOW aKTUBHOCTH B MEXaHHU3MaX JOMUHUPYIOIIEH
MOTHBALIMU TPOUCXOAMIIN C TPeodIaIaonuM yqac-
teM MK, KOTOpBIi siBsieTCA “ycunuTeaeM” SMOIUI
u cy0CcTpaTOM OLEHKH KOHKYPEHTHBIX B3aHMO-
OTHOLIEHUH pa3HbIX MOTUBALIMM [§].

Mopdosoruueckuili aHanu3 CTPyKTyp Mo3Tra
6-MEeCAYHBIX KpPBIC KOHTPOJBHOW TIPYHIBI
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hyperchrome neurons in well trained animals was
higher than in those with the training problems. In 3-
months’ animals of the control group in HPPC together
with hyperchromia there was also observed the growth
of hypochromia. In a whole the prevailing in NC and
HC neurons of 3-months’ experimental group animals
of synthetic activity at the background of the absence
of manifested destructive changes was combined with
the suppression of excessive reactivity the same as in
the group of 3-months’ animals following hypothermia
effect.

The control and experimental groups of 3-months’
animals were distinguished clearly on HT morpho-
functional indices. In accordance with the morpho-
logical data obtained and EEG results on the HT state
in rats of experimental group it may be supposed that
under training conditions for AAB conditioned reaction
following three-fold cooling the two-times functional
loading (homeostasis regulation and AAB formation)
resulted in the suppression of bioelectric activity and
manifested structural changes (cellular polymorphism,
dystrophic neuron shapes) in this structure (Fig. 1, ¢).

In AC there were observed the phenomena of high
morphofunctional activity combined with the increased
level of paroxysmal manifestations, recorded in EEG.
Probably, under the conditions of decreasing the HT
activity the activation of negative emotional brain
structures and, consequently, the rise of the functional
activity level in the mechanisms of dominating
motivation have occurred with the prevailing of AC
participation, which is known to be as the “amplifier”
of emotions and a substrate for the estimation of
competitive interactions of various motivations [8].

Morphological analysis of the brain structures of
6-months’ control group rats has demonstrated that
they were characterized by a clear differentiation of
layers and vertical order rate, as well as the prevailing
of neuron normochromia. During the training NC and
HC occurred to be the most reactive structures. In
the whole the training process of 6-months’ animals
of this group was accompanied by the optimum
manifestation of electrographic, behavioral and
vegetative reactions.

During the brain tissue morphological analysis of
6-months’ animals following the three-fold general
cooling in the structures under study there was
revealed the augmentation of neurons amount in the
boundary functional states, hyperchromia intensification
together with the hypochromia rise, appearance of
dystrophic forms in HT and deletions into NC.

The morphofunctional changes mentioned testified
to the tension of reactive processes in the structures
under study. This fact was also confirmed by EEG
data, according to those in 6-months’ rats following
the three-fold cooling there was observed the
augmentation of paroxysmal high amplitude activity and
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Puc.1. CTpyKTyphl TOJIOBHOTO MO3Tra KPHICHI B BO3pacTe 3-X
MecsieB co copmupoBantbiM [TAU mociie TpEXKPaTHOTO
00IIIeT0 YMEPEHHOTO OXJIAXKICHHS: 2 —HEOKOPTEKC; OKpacKa
o Huccaro, yBenuuenune X64; 6 — TUIIMOKaMIT; OKpacka 1mo
Huccmio, ysenuueHune xX64; B — runoTtajiaMyc; OKpacka Io
Huccmro, yBennuenue x192.

Fig. 1. Brain structures of 3-month’s rat with formed AVB
after tree-fold general moderate cooling: a — neocortex,
Nissel staining, magnification X64; b — hippocampus, Nissle
staining, magnification xX64; ¢ — hypothalamus, Nissel
staining, magnification x192.

MIPOJIEMOHCTPHUPOBAIL, YTO UM OBLITH IPUCYIIU YETKAS
muddepeHnranus cCIo€B U BEpPTUKAIBHAS YIIOPSIO-
YEHHOCTbh, a TaKXe MpeodiajaHue HOPMOXPOMUHU
HelipoHOB. B xoze 00yueHust HanOosee peakTHBHBIMU
ctpykrypamu okazanuce HK u I'TIIIK. B nenom
nporecc o0ydeHuss 6-MeCIYHBIX KUBOTHBIX 3TOU
TPYTIITBI COTIPOBOKAAIICS ONTUMAIIEHBIM TIPOSIBIICHHEM
3JEKTpOrpaQUIECKHX, TTOBEJCHYSCKIX U BereTa-
TUBHBIX pEaKIUH.

[Ipu mMopdosiornyeckoM aHajau3e TKaHEH TOJIOB-
HOTO MO3Ta 6-MeCSIYHBIX KUBOTHBIX NOCIE 3-KPaTHOTO
o0IIero OXJaXJeHUsI B MCCIEyEeMbIX CTPYKTypax
OBLTO OOHAPYKEHO YBEITHUYCHUE KOJIMYECTBA HEHPOHOB
B MOTPAHUYHBIX (DYHKIIMOHAIBHBIX COCTOSHUSIX:
HapacTaHUe TUIMEPXPOMHUHU HAPANY C YCUJICHHEM
THITIOXPOMHHY, TIOSIBIIEHHE AucTpoduyeckux popm B [T
u Beinasiennii B HK. Ykazanubie MophoCcTpyKTypHBIC
W3MEHEHUS] CBHJIETEIBCTBOBAIN O HANPSHKEHHOCTH
PEaKTHBHBIX MPOIECCOB B M3YYaeMBIX CTPYKTypax.
10 e moATBepkaanu u ganasie D01, CortacHO M
Yy 6-MECSIHBIX KPBIC MOCTE 3-KPAaTHOTO OXJIAXICHUS
HaOJIOMATUCh yCHIIEHUE TTapOKCU3MATBHON BBICOKO-
aAMIUTUTYIHON aKTUBHOCTHU U 00OTraleH e e€ criekTpa
KojeOaHusMHU OeTa-auana3zoHa. TakuMm oOpazom,
BBISIBIICHHOE ITOBBIIIIEHUE BO30YIUMOCTH HCCIEAY-
E€MBIX CTPYKTYP MOXET CBUIETEIhCTBOBATH 00
YBEJIMYEHUH 3MOIMOHAIBHOTO HAMPSHKEHUS, KOTOPOE
OIIYIAJIOCH TTOCIIE 3-KPATHOTO BIIUSHUS OXJIKICHUS.

[Tomo6HO TpymIie 6-MeCSYHBIX KUBOTHBIX MTOCIIE
npeaBapuTebHOTO ob0mmero oxiaxaeHus y HK
9KCIIEPUMEHTAJIBLHON TPYMIBI KPBIC 3TOTO BO3pacTa,
Mo JaHHBIM MOP(OJOTHYECKHX HCCIETOBAHUM,
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an enrichment of its spectrum with beta-range
oscillations. Thus the revealed excitability increase in
the structures studied may testify to the rise of
emotional tension, which was felt following the three-
fold cooling effect.

Similar to the 6-months’ animals group following
the preliminary general cooling in NC of experimental
rat group of this age there was noted (according to the
data of morphological investigation) the hyperchromia
increase together with a considerable extent of
deletions and dystrophic neuron shapes, that in the
whole occurred to be the result of the tension of
adaptation cellular mechanisms (Fig. 2, a). Basing on
the data [7] it may be supposed that the increase of
the biopotential amplitude observed in NC EEG may
be stipulated directly by the increased NC reactivity
and/or by the intensification of the excitation afferent
entering to it.

In HC the hypochromia rise found together with
the hyperchromia phenomena testified to a tense
functional activity of this structure (with the prevailing
of the energetic substances expenditure over the
synthesis of those), that was combined with a high
level of paroxysmal and convulsive manifestations
recorded by hippocampogramme (Fig. 2b). The
revealed convulsive activity in HPPC, in its turn, could
be the cause of a slight motor inhibition, demonstrated
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Puc. 2. CTpyKTypBI TOJIOBHOTO MO3Ta KPBICHI B BO3pAcTe 6-TH
MecsieB co copmupoBantbiM [TAU mociie TpEXKPaTHOTO
00IIIeT0 YMEPEHHOTO OXJIAXKICHHS: 4 — HEOKOPTEKC; OKpacKa
o Huccaro, yBenuuenune X64; 6 — TUIITIOKaMIT; OKpacka 1mo
Huccmio, ysenuuenune X64; B — runoTtajiaMyc; OKpacka Io
Huccaro, yBennuenue x192.

Fig. 2. Brain structures of 6-month’s rat with formed AVB
after tree-fold general moderate cooling: a — neocortex,
Nissel staining, magnification X64; b — hippocampus, Nissle
staining, magnification xX64; ¢ — hypothalamus, Nissel
staining, magnification x192.

O0TMEYaJIOCh MOBBINIEHUE TUIIEPXPOMHUH HAPSAY CO
3HAYUTETHHBIM KOJIMYECTBOM BBIMAJICHUA U JUCTPO-
¢uueckux GopM HEHPOHOB, UYTO B ILIEJIOM CTallo
PE3yNBTAaTOM HAPSHKEHUS aJal TallIOHHO-KIETOYHBIX
MexaHu3MoB (puc. 2, a). Onupascs Ha maHHbIe [7],
MOXXHO TIPEATIONIO0KUTh, YTO UMEHHO TOBBIIICHHON
peaktuBHocThi0 HK u/unu ycunenuem B030yxK-
naroriero adh(GepeHTHOT 0 MOCTYIICHHS K HEil MOXKEeT
OBITh OOYCIIOBJICHO M YBEJIUYCHUE aMILTUTYIBI
OmomoTeHIINAIOB, Habmogasmeecs Ha D01 HK.

B I'TITIK HapacTaHue runoxXpoMHUH, BBIIBJIEHHOE
HapsAy C SBJICHUSIMU TUIEPXPOMHH, CBHACTEIb-
CTBOBAJIO O HANPSHKEHHOM (DYHKIMOHATEHON aKTUBHOC-
TH 3TOW CTPYKTYpPHI (C mpeoOiiafjaHueM pacxona
SHEPreTUYCCKUX BEIIECTB HAJ UX CHHTE30M), 4TO
COYETAIOCH C BLICOKUM YPOBHEM MapOKCU3MAaIbHBIX
U CYJOPOXKHBIX MPOSIBICHUH, 3aQUKCUPOBAHHBIM Ha
runmnokamnorpamme (puc. 2,6). OOHapyxeHHas B
I'TITIK cymopokHasi akTHBHOCTHh B CBOIO OYEpEIb
MOTJIa CTaTh NPUUYMHOW HEKOTOPOM JBUTaTEIbHOMN
3aTOPMOXXEHHOCTH, KOTOPYIO MPOAEMOHCTPHPOBAIIN
6-MecsYHBIE KPBICHI IKCTIEPUMEHTAIFHOM TPYTINHI BO
BpeMsi OOy4eHWMsI, 1 YeM OHU KapJUHAIBHO OTINYa-
JIUCh OT KOHTPOJBHOW TPYIIIBI KUBOTHBIX TOTO K€
Bo3pacTa [2].

Ho B oTiiume oT rpymibl 6-MeCSYHBIX KHUBOTHBIX
rnocie oxJaxaeHus, MophodyHKIUOHAIBHOMY
cocTtosiHUI0 I'T )KMBOTHBIX 3KCHEPUMEHTAJIbHOMN
CPYIINbl ObIJIM CBOWCTBEHHBI CTA0HMIBHOCTH W
ONTHUMAJIbHBIH YPOBEHb aKTUBHOCTH M OHO OBLIO
TOT0OHO TAKOBOMY Y 6-MECSIIHBIX KPBIC KOHTPOJIBHOH
rpymmsl (puc. 2, B). 3Ta CTPYKTypa XapaKTepPH30Ba-
MPOBJIEMbI
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by 6-months’ rats of experimental group during the
training, and that was their difference from the control
group of animals of the same age [2].

However in contrast to the group of 6-months’
animals following cooling the morphofunctional HT
state of experimental group animals was characterized
by stability and the optimal activity level, and it was
similar to the one in 6-months’ rats of the control group
(Fig. 2¢). This structure was characterized by a high
level of morphofunctional activity with the prevailing
of anabolism processes. The EEG picture was
characterized by regular organized alpha-rhythm.

Conclusions
More successful AAB formation in 3-months’ rats
of experimental group it supposed to be related to the
fact that as a result of the cooling effect the level of
functional activity in the structures under study
optimized: first, the HPPC hyperreactivity decreased,
which was related to the motoric inhibition in many
animals and with the problems of formation and/or
realization of the conditioned reaction being formed;
then, according to the data [5] during training with a
negative background the intensification of negative
emotional background due to the MC activation
promotes to a rapid and stable formation of the
conditioned reflexes.
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J1aCh BBICOKMM ypoBHeM Mop(}o(dyHKIIHMOHATBHOM
aKTUBHOCTHU C Ipeo0JsiafaHueM IpOIEeccoB aHabo-
nu3ma. Kapruae D3I Ol mpucyny perynaspHbIi
OpTaHU30BaHHBIN aTb(a-puTM.

BbiBOADI

Takum 06pazom, MO’KHO IPEIONIOKUTB, UTO OoJiee
ycnemnoe popmupoBanue [IAUN y 3-mMecsuHBIX KpbIC
9KCIIEPUMEHTAIFHONW TPYIIIBI OBUIO CBA3aHO C TEM,
YTO BCJIEICTBUE NEUCTBUS OXJAXICHHS YPOBEHBb
(hyHKIIMOHATIBHOM aKTUBHOCTH HICCIIEAYEMBIX CTPYKTYP
ONTUMHU3HPOBAJICSA: BO-TIEPBBIX, CHU3UJIACh THUIIEP-
peaxktuBHOCTh I'TIIIK, kOTOpast y MHOIMX KHBOTHBIX
CBsI3aHA C JIBUTATEIbHOU 3aTOPMOKEHHOCTHIO H C
3aTpyAHeHHEM (OPMUPOBAHMS W/WIH pealn3aliu
c(hOpMHUPOBAHHON YCIIOBHOW pEaKklUH; BO-BTOPBIX,
cornacHo [5] mpu o0ydeHUH ¢ OTpPULIATEIBHBIM
MOJIKPETIIIEHUEM, YCHUIIEHHE OTPULIATENBHOIO SMOLIHO-
HanbHOro (oHa 3a cuét akruBauu MK ciocobcTByer
OBICTPOMY M YCTOHYMBOMY OOPa30BaHHIO YCIOBHBIX
pedeKcoB.

Jnst snexTpuuecKod aKTUBHOCTH HCCIIETYEMBIX
CTPYKTYp TOJIOBHOTO MO3Ta 6-MECSYHBIX )KHBOTHBIX
SKCMEPUMEHTAIBHON TPYNIbI OBIIN XapaKTEePHBI
BBICOKOAMITIUTYIHBIE TAPOKCU3MAIIbHBIE IIPOSBIICHIS,
B ocHOBHOM B I'TIITK u MK, KoTOpBIE MUTPHPOBAIIN B
HK ¢ nepuoanueckuM BOBIEUEHUEM B 3TOT MPOLIECC
I'T. Kak B xoze 00y4eHUsl, TaK ¥ OCJIE €r0 OKOHYAHHS
(uKCHUPOBABLINIICS BU3yaJIbHO MOKOH codeTancs c
peructpupoBaBmUMcs Ha OO MOLIHBIM CKPBITBIM
BO30Y>K/I€HUEM, BEPOSTHO, C OTPULIATEIILHON OKPACKOH,
MTOCKOJIBKY (POKYCOM MapOKCU3MaIbHONH aKTHBHOCTH
6b11 MK. B 0011em, ¢ o1HO# CTOPOHBI, OTpHULIATENbHAS
OKpacka 3MOLHMOHAIBHOTO BO30YXKACHHS 3a CUET
AKTUBAIMHA MEXaHU3MOB JOMUHHPYIOLIEH MOTHBALINN
CTUMYJIHPOBaJIa 00ydeHre, 00ecriednBasi HaI¢KHOCTh
BBIPabOTKH, YTO MOATBEPKAAETCS OONBIIUM KOJH-
YEeCTBOM yCIOBHO-pe(IeKTOpHBIX 0TBeTOB. C IpyToii
CTOPOHBI, TAPOKCU3MBI U CYJOPOKHBIE TPOSIBICHUS,
Habmonasmuecs B ['TIIIK, Mornu ctaTh y MHOTHX
JKUBOTHBIX NMPUUYMHON 3aTpyAHEHUS peaau3alnuu
c(hOpMHUPOBAHHONW YCIIOBHON pEaKIUH aKTUBHOIO
n30eraHusi WIK OTCPOYKOH €€ BO BPEMEHH.
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For electric activity of the brain structure under
study of 6-months’ animals of the experimental group
there were characteristic highly amplitude paroxysmal
manifestations, mainly in HPPC and AC, migrated to
NC with periodic involvement of HT into this process.
Both during the training and after its finishing the rest
fixed visually was combined with the strong latent
excitation recorded with EEG, obviously, with negative
character, as MC was the focus of paroxysmal activity.
In general, from one side the negative character of
emotional excitation due to the activation of the
mechanisms of dominating motivation stimulated the
training providing the reliability of the result, that was
confirmed by a high amount of conditionally-reflective
responses. From other side, the paroxysms and
convulsive signs observed in HC could be the cause
of the problems in realizing of the AAB conditioned
reaction formed or its postponing within the time.
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