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CoryacHO COBPEMCHHBIM ITPEICTABICHISIM a Al TaIlHs
K XOJIOZY y UEJIOBEKa MOJKET Pa3BUBATHCS 10 META0OIH-
YECKOMY, HHCYSITUBHOMY (M30JIALIHOHHOMY), THITOTEP-
MHYECKOMY THITY WJIM X KOMOMHAIIUN U ONIPEACIISATHCS
napaMeTpaMu OKpY Karolei cpeibl (AHTEHCUBHOCTb, Xa-
paKtep, BUI BO3ICHCTBUS U JIP. ), HHAUBHATY ATbHBIMU (DaK-
TopaMu (TeHeTUYECKHE, PACOBBIE, II0JIOBBIE, BO3PACTHBIE,
KOHCTHTYLHOHHBIE U 11p.) [3, 12]. [TomoGHO# Kimaccudu-
KallUK CTpaTeruii ajanTauuy y APYTrUX MIEKOIUTAIOLINX
B JIOCTYITHOW HaM JIUTepaType OOHApYKUTh HE YIAJI0Ch.
Kpowme Toro, B mpupoie CyImecTBYET elie O{Ha CTPaTerus
aJlaliTalliy, He CBOMCTBEHHAS YCIIOBEKY, — THOCpHAIIHS.

Jns mpucnocoOneHuss K KojeOaHUsIM TeMIepa-
Typsl okpyxatomeil cpeasl (TOC) miekonuTaromue
HCIIONB3YIOT OMpPEACICHHBIH HA0Op MOBEIECHYCCKUX
peakuuii, pU3NOJIOrHYeCKUX U3MEHEHUH 1 MOP(OIOTH-
YEeCKHUX NPUCIIOCOOICHUH, CTEIIEHb BOBJICYEHUS KOTOPBIX
y HETHOCPHHUPYIOUINX U THOCPHUPYIOMINX >KUBOTHBIX
MoskeT oTnyarbes [4]. IIpu aTom pazHooOpa3Hbie oBe-
JNCHYECKUE 1 (PU3NOTIOTHIECKUE OTBETHI, HHUIMUPYEMbIC
CTPECCOBBIMU BO3ICHCTBUSIME, OOYCIIOBIICHBI AKTUBAIIACH
JIBYX OCHOBHBIX CHCTEM — THIIOTajJaMO-THIIO(pHU3apHO-
HAAMIOYCYHUKOBOM M CHMIIATO-MeIyNiIo-apeHaT0BOMH,
KOHEYHBIM 3BEHOM KOTODPBIX SBIISIFOTCS HAAMOYCUHHU-
ku [1]. [Ipy XpoHUYECKUX BO3ICHCTBUSAX CYIIECTBYET
OIIpEJEeNICHHAs B3aUMOCBSI3b MEXKly YCTOMUMBOM aKTHBa-
IUeH IEHTPATBHBIX MEXaHU3MOB, PETYIHPYIONINX CEK-
PELIHIO THITO(QHU3aPHOTO aIPEHOKOPTHKOTPOITHOTO TOP-
MOHa, ¥ AKCTparunopu3apHbIXx MEXaHU3MOB, PEryJu-
pyIOIUX pa3Mep HAAMOUYEUHHUKOB [9, uut. o 14].
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According to current notions, based particularly
on population studies depending on the environmental
parameters (intensity, nature and type of particular im-
pact) and individual factors (genetic, racial, sexual, age,
constitutional, efc.) the adaptation to cold in humans
can develop by metabolic, insulation, hypothermic types
or their combinations. [3, 12]. The available publications
do not contain any classification of adaptation strategies
for other mammals. Moreover, some mammalian species
are characterized by one more adaptation strategy, the
hibernation, which is not peculiar to a human.

To adapt to the fluctuations in ambient temperature,
the mammals use a specific set of behavioral responses,
physiological adjustment and morphological changes.
At the same time it is believed that the extent of their
involvement in non-hibernating and hibernating animals
may differ [4].

There are various behavioral and physiological
responses initiated by stressors, nevertheless all they
are resulted from an activation of two main systems, i. e.
the hypothalamic-pituitary-adrenal and sympathetic-
medulla-adrenal, and the final actors of them are the
adrenal glands [1]. Chronic effects are often characteri-
zed by an existence of certain relationship between the
steady activation of the central mechanisms regulating
the secretion of pituitary adrenocorticotropic hormone,
and extrahypophysis mechanisms regulating the size of
the adrenal glands [9, cited by 14].

Since the adrenal glands can be involved into the mecha-
nisms, implementing different types of body adaptation
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ITockonbKy HaAMOYEYHUKH MOTYT BOBJIEKAaTHCS B
MEXaHH3MBbl peaJIN3alli Pa3HBIX THIIOB aJaNTalllH
OpraHn3Ma, B YaCTHOCTH K XOJIOZy, B pa3HOM CTENeHH, a
BIIMSTHUE XOJIOJIOBBIX BO3/IEHCTBHIA, 0COOEHHO KpaTKOBpe-
MEHHBIX PUTMHYECKHX, Ha CTPYKTYPHO-(DyHKIIMOHATIBHOE
COCTOSTHUC HAAIIOYECYHUKOB U3Yy4Y€HO HEJOCTAaTOYHO, TO
LEJIBIO HamIeH paboThl OBLIO CPABHUTEIFHOE U3YUCHUE
CTECPCOJIOTHICCKUX W3MEHCHUH B HaAIMOYCUYHUKAX IIPpU
TIOCTOAHHOM U PUTMHYCCKUX XOJIOJOBBIX BO3}1€I710TBI/I$[X
y TOMOMO- ¥ T€TEPOTEPMHBIX KUBOTHBIX

OKCrepuMeHTbI ObUIH IPOBEICHBI B COOTBETCTBUU C
3axoHOM YkpauHbl «O 3aIIUTe )KUBOTHBIX OT KECTOKOTO
oOpateHus» (Ne 3447-1V ot 21.02.2006 ) mpu cobiro-
nennn TpeboBanuii Komurera mo 6mostuke UITKuK
HAH VYkpaussl, coriacoBaHHbIX ¢ OIOKeHUAMH «EBpo-
TIeHCKO KOHBEHIIUH O 3alIUTE TIO3BOHOYHBIX JKHBOTHBIX,
WCIIONIB3YEMBIX JUISl OKCIIEPUMEHTAIbHBIX H JIPYTHX
Hay4HbIX 1enei» (CtpacOypr, 1986).

PaboTy BBIMONHSIIM B OCCHHE-3UMHUI MEPHO] Ha
CaMIIax 30JI0THUCTBIX XOMSKOB (Mesocricetus auratus)
(macca 85-95 r; n = 20) u OecmOpoAHBIX OETIBIX KPBIC
(Rattus norvegicus) (macca 200-300 1; n=20). [lo Hayana
9KCIIEPUMEHTA KUBOTHBIX coJiepkanu 1o 4—5 ocobeit
IIpHU CBETOBOM peskuMe (cBet : TemHoTa (12 : 12)), TOC
22...24°C u Ha crangapTHOM panuone ad libitum.

XoMSIKU TIOTpYyKanuch B TuOepHanuio depe3 10—
14 cyrok npebpsiBanus npu TOC ((5 + 2)°C). Cpeansist
JUTITENLHOCTH OayTa coctaBmia (3 £0,5) cytok. [TocTosH-
Hoe xoJto710Bo¢e BozeiicTeue (I1XB) npoBoanim, Beiep-
JKUBAs TPYIITY KPbIC (77 =4) B YCIOBUSAX U3MEHSIFOIICHCS
TOC ot 1 go 7°C (5 Henenb) npu cBOOOIHOTEKYIIEM
CBETOBOM PEKUME M XOMSKOB (IT0 OTHOMY KUBOTHOMY )
B TeMHO#1 xononoBoit kamepe nnpu TOC 4°C (3—4 nexneinn)
€O CBOOOJHBIM JTOCTYIIOM K BOJIE U IHILE.

Purmuaeckoe xonomoBoe Bozzeiicteue (PXB) ocy-
LIECTBIISUIN B TE€UEHHE 2 CYTOK C pPa3HON HHTEHCUBHOCTBIO
xosionoBoro pazapaxutend (—12 u 10°C) no crenyro-
et cxeme [10]: mepbie 15 MuH KaXk10T0 Haca (B CBETIIOE
BpeMsi CYTOK) >KUBOTHBIE TMOJIBEPTAIHCH XOJIOJ0BOMY
BO3/ICHCTBHIO, TOCIEAYIONIe 45 MUH — HAXOAUIIUCH TIPU
22...24°C (Bcero mo 9 Bo3zeiicTBHiA B CyTKH). JKHBOTHBIX
pacrpenenuiy 1o rpynmnam: | — KOHTpolb; 2 — mociie
[IXB; 3 — mociie PXB (—12°C); 4 — mocne PXB (10°C);
5 —rubepHanus 1 6 — 2 4 mocje BBIX0a U3 THOCpHALIUH
(TOMBKO XOMSIKH).

Cepuiinble cpe3bl HaAMOYEUHUKOB TOIILHUHOK 6—
12 MM monydanu Ha kpuomukporome «SLEE Mainz
Cryostaty («SLEE Medical GmbH», I'epmanus) u
OKpAaILIMBaJIM T€MaTOKCHJIIMHOM U 303uHOM. CBeToon-
THUYECKOE MCCIIEJOBAaHUE POBOIMIIN HA YHUBEPCAILHOM
Mukpockone «AmScope IN300T-FL» («Amscope,
CIIIA), ocHamenHoMm U poBoit porokamepoit «Tuc-
sen TCC-50ICE» («Tucsen», Benmukobpuranus). Cre-
peonorudeckue mokaszatenau (oOmas mioiaab Haj-
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to the cold, to various degree, and the data on the effect
of short-term rhythmic cold influences on the structural
and functional state of adrenal glands are scanty, we
performed the investigation of the stereological changes
in the adrenal gland with rhythmic cold and constant
cold effects in homoio — and heterothermic animals.

The experiments were carried out in accordance
with the Law of Ukraine On the Protection of Animals
Against Cruelty (Ne 3447-1V of 21.02.2006), and in
compliance with the requirements of the Bioethics Com-
mittee of the [IPC&C of the NAS of Ukraine, agreed with
the statements of the European Convention for the Pro-
tection of Vertebrates, for Experimental and Other Scien-
tific Purposes (Strasbourg, 1986).

The work was performed during the autumn-winter
period in male golden hamsters (Mesocricetus auratus)
(of 85-95 g weight; n = 20) and males of breedless
white rats (Rattus norvegicus) (of 200-300 g weight;
n = 20). Before the experiment, the animals were kept
in cages by 4-5 individuals in each at a controlled light:
dark regime (12 hrs : 12 hrs), at an ambient temperature
of 22...24°C and on a standard diet ad libitum.

The hamsters entered hibernation after 1014 days
of exposure at (5 = 2)°C. The average duration of the
bout was (3 + 0.5) days. Constant cold exposure (CCE)
was performed by keeping a group of rats (n = 4) under
the conditions of varying ambient temperatures from
1 to 7°C for 5 weeks under free-running light condi-
tions and hamsters (one animal each) in a dark cold
chamber at an ambient temperature of 4°C for 3—4 weeks
with free access to water and food.

Rhythmic cold exposure (RCE) was performed for
2 days with different intensity of the cold stimulus
(=12°C and 10°C) according to the following protocol
[10]: first 15 min of each hour (day-light hours), the
animals were exposed to cold, the following 45 minu-
tes they were kept at 22...24°C (total of 9 exposures
per day). The animals were divided into the follo-
wing groups: 1 — control; 2 — after CCE; 3 — after RCE
(-12°C), 4 — after after RCE (10°C), 5 — hibernation and
6 — 2 hrs after arounsd from hibernation (only hamsters).

Serial sections of 6—12 um were obtained by means
of the cryomicrotome SLEE Mainz Cryostat (SLEE
Medical GmbH, Germany) and stained with hematoxylin-
eosin. Microscopical study was carried out by means
of'the AmScope IN300T-FL universal microscope (Am-
scope , USA) equipped with a digital camera Tucsen TCC-
SOICE (Tucsen, Great Britain). Stereological indices
(total area of adrenal gland, cortical and medullary zones)
were obtained using the image analysis software Aim-
Image Examiner (Carl Zeiss, Germany).

The experimental data were statistically processed
using a single-factor analysis of variance (ANOVA) with
the Excel software package (Microsoft, USA).
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MOYEUHHUKA, TUIOIAIN KOPKOBOH M MeNyJUIAPHOU 30H)
OLICHHBAJIH, UCTIOJIB3Ysl POrPaMMHOE O0ecIieueHIe «Aim-
Image-Examiner» («Carl Zeiss AG», ['epmanns).
CratucTuyecKyro 00paboTKy TaHHBIX MPOBOIUIIH C
MTOMOIIBIO OTHO(AKTOPHOTO AUCIICPCHOHHOTO aHAJIH3a
(ANOVA) u mporpammel «Excel» («Microsoft», CILIA).

[Ipumensembie X00q0BbIE BO3JECHCTBUSI HE OKa-
3BIBAJTH 3HAYUMOTO BIIMSIHUS Ha CTEPEOJIOTUYESCKHUE T10-
Ka3areiad HaJIMOYCYHHKOB Kpbic (Tabmuma). OaHako y
xomsikoB PXB (—12°C) npuBoauim kK 3HAYUMOMY yBe-
JUYCHUIO 00IIeH MITomaan HaAIIOYeYHUKa U TUTOTIA M
€ro KOpKoBoii 30HbI (Tabnuua). [locTosHHOE X0J10/10BO€
BO3jeicTBUE, HAOOOPOT, NPUBOJUIIO K 3HAYUMOMY
YMEHbILIEHUIO 00LIeH TUIoImaay HaAllOYeYHUKa U TUI0-
jaJd ero KOPKOBOM 30HBI, IJIOLIA/b MO3TOBOTO CJIOS
He u3MeHslach. | mbepHauus BbI3bIBaja PELyKIHUIO
KOPKOBOT'O CJIOSl U TUIIEPTPO(HIO HAATIOUEUHUKOB MIPU
BBIXOJIC M3 HEe.

W3BecTHO, YTO HAJMOYCUHUKH BOBJICKAIOTCS B OT-
BET OpraHM3Ma Ha pa3JIMYHbIE BUJBI CTpecca uepes
MPOAYKIIMI0O TOPMOHOB MEAYIISIPHOTO (aApeHalnH/
HOpaJApEHAINH) U KOPTUKAJIBHOTO BEIICCTB (MHHE-
PATOKOPTHKOUIBI (B OCHOBHOM aJIbJIOCTEPOH) KIIyOo4-
KOBOI1 30HBI, INTFOKOKOPTHUKOHIBI ITyYKOBOM U aHIPOT€HBI
cetuaroit 30H) [9, 14, 15]. Kaxnas n3 KOpTHUKaIbHBIX
30H, UMesI COOCTBEHHBIN CHEIH(PHISCKUN MEXaHU3M
peryiuuy, OTBEUaeT Ha CTUMYJSLUIO aIpeHOKOPTH-
KOTpOImHOTO TopMoHa [15].

Hapymienune cTpyKTypbl v GYHKITUH HAAITOYCTHUKOB
B OTBET HA OCTPOE U XPOHUYECKOE JICHCTBHIE Pa3IMIHBIX
CTPECCOBHIX (PAKTOPOB MOXKET MPOMCXOAUTH H3-3a
M3MEHECHU OTHOCHUTEIBHBIX Pa3MEpoB JTI000H U3 30H.
Tak, XxpoHUYECKas XOIOJ0BAast SKCIIO3ZUIIHS WIIA U30JIsI-
1Ml PUBOJIAT K BpEMEHHOW aKTHBAIIMH THITO(PU3APHO-
aJApEHaJOBON CHCTEMBI, YBEIMUYCHUIO pa3Mepa Hal-
[MOYEYHUKOB U YPOBHSI KOPTUKOCTEPOHA B IJIa3Me KPOBU
kpbic [mut. o 14]. Ilpu oxupenun Ha QoHE yBenH-
YEHHOI'0 CTEPOMJIOTeHe3a OTMEYaeTcs THMIepIuia3us
KOPKOBOTO ciost HajarmoueyHukos [11]. TeroBoe Bo3-
JelicTBUE MHIYLHUPYET YMEHbIIEHHE KOPKOBOTO CIIOS
(myukoBoif 30HBI) [6, 9]. Dusnueckue HATPy3KHU TPH-
BOJAT K THIEPTPO(PHUN KOPKOBOH M METYIIISIPHON 30H,
YTO CBHJETEIBCTBYET 00 YBCIMYCHUH (YHKIIMOHAIB-
HOM aKTHBHOCTH 3keje3bl [2]. XpoHnueckoe BO3AEHCT-
BHE [ITyMa MPUBOJIUT K 3HAUUMOMY YMEHBIIICHUIO 00beMa
My4YKOBOW M CETYATOM 30H HAAMOYEUHUKOB KpbIC [8].
[Tocie MMOOMIIN3AIMKA OTMEYAETCsl BBICOKAs Koppe-
AU MEXKAY YPOBHEM KOPTUKOCTEpOHA B IIa3Me U
Maccol HaAmouyeyHuka [7].

[Tomryuennsie panee ganubie [ 10] o MOBBITIIEHUH YPOB-
HSl TUPEOUIHBIX TOPMOHOB B KPOBH M OTCYTCTBHUE 3Ha-
YUMBIX U3MEHEHUH B Ha/lOYeYHHKaxX (Tabauna) nocie
[1XB B uenom cornacytores ¢ pesyasraramu O. Heroux
[5] 1 MOTYT CBHIIETENILCTBOBATh 00 aJlalTAIIMU KPBIC K
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Crepeonorvyeckme nokasarteny Hagno4eyHNKoB nocne
XornopoBbIx Bo3gencTani (x 10° mkm?) (M + SD)

Stereological indices of adrenal glands after cold effects
(x 108 um?) (M £ SD)

oy | Q0w | Toen | nouans
HMUBOTHbIX MO3roBoro crnosa
Groups of Hanroue4HnKka cnoa Medullar layer
animals Total area of Cortical layer area
adrenal gland area
Kpbicbl
Rats
Kg'”po“" 5,80 + 1,25 | 4,87 = 1,06 0,93 + 0,35
ontrol
NXB (4°C)
CCE (4°C) 549 = 1,47 | 4,66 1,16 1,03 £ 0,47
PXB (-12°C)
RCE(-12°C) 6,05 + 1,75 5,02 + 1,28 1,03 + 0,56
PXB (10°C)
RCE (10°C) 5,62 + 1,17 4,66 + 0,99 0,96 + 0,33
XomAkun
Hamsters
Korpore 3,69 = 1,34 30+ 1,0 0,69 = 0,46
Control
NMXB (4°C) % *
CCE (4°C) 1,75 + 0,16 1,22 + 0,16 0,52 + 0,06
PXB (-12°C) * *
RCE (—12°C) 4,58 + 1,16 3,73 + 0,67 0,85 + 0,62
PXB (10°C) ¥ # #
RCE (10°C) 3,36 + 1,10 2,62 + 0,80 0,56 + 0,24
fubeprauta | 397 . 024 | 2,42 + 0,25 1,62 + 1,14
Hibernation
mbepHauuna
24 5,64 = 1,20%% | 4,23 = 0,95% | 1,41 + 0,62%%
Hibernation
+2hr

MpuMeyaHusa: pa3nuuns CTaTUCTUHECKU 3HAYMMbI MO CPABHEHWIO
¢ koHTponewm (*), PXB (—12°C) (*) n rubepHauueit (%), p < 0,01.

Note: Differences are statistically significant if compared with the
control (*), RCE (-12°C) () and hibernation (%), p < 0.01.

The cold exposures used in the study had no sig-
nificant effect on the stereological parameters of ad-
renal glands of rats (Table). However in hamsters (Table)
the RCE (—12°C) resulted in a significant increase in
the total area of adrenal gland and the area of cortical
zone. Constant cold exposure (CCE) on the contrary
resulted in a strong decrease in the total area of ad-
renal gland and the area of cortical zone, the area of the
medulla layer was not changed. Hibernation caused
a reduction in the cortical layer and hypertrophy of the
adrenal glands after rewarming of hamsters.

The adrenal glands are involved in the body’s res-
ponse to various kinds of stress, through the production
of medullary (adrenaline / norepinephrine) and cortical
hormones (mineralocorticoids, actulally only aldoste-
rone (zona glomerulosa), glucocorticoids (zona fasci-
culata) and androgens (zona reticularis) [9, 14, 15]. Each
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xonony. Jns rpynnsl PXB (10°C) xononoBoii ctumyi,
BEPOSATHO, OKa3aJics ClIadbIM, a OTCYTCTBHE 3HAUUMBIX
u3meHenuit npu PXB (—12°C) moxer ObITh CBsSI3aHO
¢ raburtyauueil — Haubosee 0OLUIMM OTBETOM OpraHH3-
Ma, pa3BUBAIONIMMCS Ha TOBTOPSIOIIMECS BO3JEHCT-
Bus [3].

XOMSIKH OKa3anuchk 6onee BOCIpUUMUYNBEL K PXB 1
[1XB: oTmMedannch yBeTHYECHHE/yMECHBIICHHE OOIIEH
TIJIOMIA]TN ¥ KOPKOBOTO CIT0s (TIpY HEM3MEHHOM III0MIa I
MEIYJUISIPHOTO CJI0ST) HaATIOYeUHHUKA (Ta0Iuma).

OOHapyKeHHbIE HAMH PA3JIN4UA B pEaKLIUU XOMIKOB
Ha XOJIOZIOBBIE BO3/IeHCTBHSI (Ta0IHIIa) MOTYT OBITh CBSI-
3aHbI KaK ¢ Pa3HON Maccoi Tela Mo CPABHEHUIO C KPbI-
camu (MHHHMYM B JIBa pa3a), TaK ¥ HEOTUHAKOBBHIMH
MEXaHHU3MaMH XOJIOJOBOH ajanTaluuu y THOepHUPYIO-
LIMX U HETUOEPHUPYIOUIMX KUBOTHBIX [4]. Kpome Toro,
contacHo M. Trefna u coaBt. [13] BbLIEpKHMBaHUE XO-
MSIKOB Ha XOJIOJIE JUIsl HHUITMUpOBaHUs TnOepHaruu B 50%
CITy4aeB MPUBOUT K MX THOCITH, YTO MOYKET OBITh CBSI3aHO
¢ motepel THOepHAITMOHHOTO (PEHOTHTIA U3-32 JUTUTEHLHOM
CEJIEKIINU J1a00PATOPHBIX 30JI0TUCTHIX (CHUPUHCKHUX)
XOMSIKOB.

Pabota BrIOTHEHA B paMKax TEMBI OT/Ie1a Kpuohu-
3uonorud MHCTUTYTA TPoOIIeM KpHOOUOIOTHI 1 KPHOME-
quuuabl HAH Yikpannabr «Oco0eHHOCTH (PU3BHOIOTH-
YECKUX M MaTO(PU3NOIOTUICCKIX MEXaHH3MOB PEry-
JISALIFH TOMEOCTa3a OPraHu3Ma TOMOHO- U TeTepOTEPMHBIX
YKHBOTHBIX [IPU PA3TUYHBIX BHIAX OXJIAXKICHHS.

Asmopbl Oraco0apsam 3a KOHCYIbMAMUSHYIO U Memoou-
yeckylo nomowjb ¢cm. H. c., 0. 6. H. I'A. Boocox u cm. n. c.,
k. 0. n. U.®. Kosanenxo.
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of the cortical zones, having its own specific regulatory
mechanism, responds to the stimulation of adrenocor-
ticotropic hormone [15].

Numerous studies indicate the perturbations in the
structure and function of the adrenal gland in response to
acute and chronic effects of various stress factors, mo-
reover structural disturbances can occur due the changes
in the relative dimensions of any of the zones. In particular,
chronic exposure to cold or isolation leads to a temporary
activation of the pituitary-adrenal system and an increase
in the dimensions of the adrenal glands and level of
corticosterone in the plasma in rats [cited by 14]. The
animals with obesity, having an increased steroidogene-
sis, represent a hyperplasia of the cortical layer of adre-
nal glands [11]. Heat exposure induced a decrease in the
cortical layer dimensions (zone fasciculata) [6, 9]. Various
physical loads led to hypertrophy of the cortical and
medullar structures of adrenal gland, which indicated an
increase in functional activity of the gland [2]. The effect
of chronic noise on rats resulted in a significant decrease
in the volume of the fasciculate and reticular zones [8].
After immobilization a high correlation was found bet-
ween plasma levels of corticosterone and the relative
weight of adrenal glands [7].

The absence of significant changes in the adrenal
glands of rats after CCE (Table) along with the our
previous data on an increased level of thyroid hormones
in blood [10], is generally consistent with the data
of O. Heroux [5] and may indicate the development
of adaptation to cold. For the RCE (10°C) group, the
cold stimulus was apparently insignificant, and the
absence of significant changes with RCE (-12°C) may
be due to the development of a habitation to cold stimulus,
i. e. the most common response of a body, developing
in response to the repeated effects [3].

The hamsters were more susceptible both to RCE
and to CCE: either the increase/decrease in total area
and cortical layer (with a constant area of the medullary
layer) was noted (Table).

The observed differences in the responses of ham-
sters to cold influences (Table) can be related either to
just a difference in mass between hamsters and rats (at
least 2 times the weight of the latter is higher), and to
the various mechanisms of cold adaptation in non-hiber-
nating and hibernating animals [4]. It should also be noted
that M. Trefna et al. [13] reported that keeping the ham-
sters in the cold to initiate hibernation in 50% of cases
resulted in the death of animals. These authors believe
that, this might result from the loss of hibernation pheno-
type due to the long term breeding in captivity of labo-
ratory Syrian hamsters. This fact should also be taken
into account in future to conduct such studies.

The studies were carried out within the framework
of the research project at the Cryophysiology Depart-
ment of the Institute of Problems of Cryobiology and
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tion stress in rats: individual differences. Neuroscience 2004;
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8. Oliveira M.J.R., Monteiro M.P., Ribeiro A.M. et al. Chronic
exposure of rats to occupational textile noise causes
cytological changes in adrenal cortex. Noise & Health 2009;
11(43): 118-123.

9. Petrovic-Kosanovic D., Velickovic K., Koko V. et al. Effect of
acute heat stress on rat adrenal cortex — a morphological and
ultrastructural study. Cent Eur J Biol 2012; 7(4): 611-619.

10.Shylo A.V., Ventskovskaya E.A., Semenchenko A.Yu., Babiy-
chuk G.A Effect of cold exposures on thyroid activity and
low-molecular weight polypeptides spectrum in rats. Probl
Cryobiol 2012; 22(1): 3—13.

11.Swierczynska M.M., Mateska I., Peitzsch M. et al. Changes in
morphology and function of adrenal cortex in mice fed a high-
fat diet. Int J Obes 2015; 39(2): 321-330.

12.Taylor N.A.S. Ethnic differences in thermoregulation: geno-
typic versus phenotypic heat adaptation. J Therm Biol 2006;
31(1-2): 90-104.

13.Trefna M., Goris M., Thissen C.M.C. et al. The influence of sex
and diet on the characteristics of hibernation in Syrian
hamsters. J Comp Physiol B 2017; 187(5-6): 725-734.

14 Vernikos J., Dallman M.F., Bonner C. et al. Pituitary-adrenal
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cortex. Frontiers in Neuroscience 2016; 10: 238. Available online
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full.
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