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Impact of Various Regimens of Rhythmic Extreme
Cold Exposures on Hormone and Lipid Content in Blood
Serum of Young and Aged Rats

Pedepar: Putmmyeckne akctpemanbHble xonoaoBbie Bo3aenctBus (POXB) (-120°C) aendawTcs mMolwHoOW dusmoTepanes-
TMYECKOW npoueaypon, KoTopas akTUBMPyeT afdanTalMoHHble pe3epBbl opraHnama. HecMmoTps Ha BbICOKyl0 ne4vebHyto addek-
TMBHOCTb, B psiie criyyaeB ucnonb3oBaHve POXB, ocobeHHO y NMoXunbix Niogew, Bbi3biBaeT noboyHble adpdekThl. B aTon cBA3n
6bINO N3y4YeHO BNUSHUE PasnUyHbiX pexumoB POXB Ha ypoBeHb FOPMOHOB M NMMNUAOB B CbIBOPOTKE KPOBM MOMOABIX U CTapbIX
KpbIC. YCTAHOBMNEHO, YTO Y XXMBOTHbIX pa3Horo Bo3pacta POXB npu TemnepaTtypHbix pexumax (—120; —120; —120°C) n (—60; —120;
—120°C) npmBOAUNHM K yCTONYMBOW CTUMYNALUM TUPEOUAHON, aApeHanoBoW 1 NOMoBON CUCTEMbI MO CPABHEHUIO C PeXMMOM (—60;
—60; —60°C). MNpun aTom KOMBUHNPOBaHHbIN pexnm (—60; —120; —120°C) okasbiBan «MArkoe» AencTBUE Ha NUNUAHLIA Npodunb
CbIBOPOTKM KPOBM MONOAbIX U CTapbIX KPbIC, MOCKOMbKY HE COMPOBOXAArncs CTPECCOPHOW peakuuen opraHm3ma B Buge runeprnu-
nmaemMumm.

KnioyeBble cnoBa: puUTMUYecKne aKCTpeMaribHble XOroA0Bble BO3AENCTBUSA, TUPOKCUH, TPUAOATUPOHUH, AerMAPO3NMaHapPOCTEPOH,
KOPTMKOCTEPOH, TECTOCTEPOH, 3CTPAAMNOI, MUNUAHBIA NPOMUIb.

Pedepat: Putmivni exctpemansHi xonogosi snnusu (PEXB) (-120°C) € noTyxHot didioTepaneBTUYHO NpoLeaypoto, ska
aKTMBYE ajanTauillHi pe3epBu opraHiamy. HesBaxatoum Ha BUCOKY MiKyBanbHy eeKTUBHICTb, B PSAi BUNAAKiB BUKOPUCTAHHS
PEXB, ocobnuBo y niTHiX ntoaen, Buknukae nobivHi edektn. Y 38’a3Ky 3 uum 6yno BnB4EHO BNAMB Pi3HUX pexnmisa PEXB Ha
piBEHb rOPMOHIB i MiNiAIB y cupoBaTLi KPOBI MONOAMUX i CTapux WwypiB. BcTtaHoBneHo, wo y TBapuH pisHoro Biky PEXB npu Tem-
nepatypHux pexumax (-120; —120; —120°C) ta (-60; —120; —120°C) npusBoamnu A0 CTiKOT CTUMYMSALIT TMPEOifHOI, agpeHanoBoi
Ta cTaTeBOi CMCTEMW B MOPIBHSHHI 3 pexumom (—60; —60; —60°C). Mpun ubomy KombiHoBaHun pexum (—60; —120; —120°C) maB
«M’SKMIA» BANMB Ha NiNiAHWIA Npodinb CMPOBAaTKM KPOBI MONOAMX Ta CTapuX LLYPiB, OCKiNbKU HE CyNMpOBOAXYBaBCS CTpecop-
HOO0 peakuieto opraniamy y Burnsagi rinepninigemii.

Kno4yoBi cnoBa: puTMi4Hi eKCTpemanbHi XONoAoBi BMAVBKU, TUPOKCWH, TPUMOATUPOHIH, AeriapoeniaHapoCTEPOH, KOPTUKOCTEPOH,
TECTOCTEPOH, eCTpaAion, NiniaHuA Npodinek.

Abstract: Rhythmic extreme cold exposures (RECE) (-120°C) are a powerful physiotherapeutic procedure, activating the
body’s adaptive reserves. Inspite of a high therapeutic efficiency, in some cases the use of RECE, especially in elderly
patients, may entail some side effects. Therefore, the impact of different RECE regimens on hormone and lipid level in
blood serum of young and aged rats, has been studied. In young and aged animals the RECE use within the temperature
regimens of —120; —120; —120°C and —-60; —120; —120°C was established as resulted in a resistant stimulation of thyroid,
adrenal and reproductive systems as compared with the regimen of —60; —60; —-60°C. Herewith, a combined regimen of
—60; —120; —120°C caused a ‘milder’ effect on lipid profile of blood serum of young and aged rats, because no stress res-
ponse of a body as a hyperlipidemia occurred.

Key words: rhythmic extreme cold exposures, thyroxine, triiodothyronine, dehydroepiandrosterone, corticosterone, testosterone,
estradiol, lipid profile.

T'opMOHBI IIMTOBUHON KeJle3bl y4acTBYIOT B pe-
IYJSIOUM 1 KOOPANWHALIMK OCHOBHBIX (DYHKLUH opra-
HU3Ma, obecrednBaroIux romeocras. Kpome Toro
OHHM aKTUBHO BIIMSIOT Ha COCTOSHUE BEr€TaTHBHOMN
HEPBHON CHCTEMBI NMPHU Pa3TUIHBIX CTPECCOBBIX CH-
Tyalusix, TeM CaMbIM peaju3ys aJanTUBHYIO (PyHK-
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Thyroid hormones are involved into regulation
and coordination of the main homeostasis-provi-
ding body functions. In addition, they actively affect
the state of the autonomic nervous system under
various stressful situations, implementing thereby
an adaptive function of body, they enhance or sup-
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LUI0 OpraHu3Ma, YCHJIMBAIOT WIM TMOMABISIOT HPHU
HEO0OXOIMMOCTH OCNKOBBIM, JMMNHUIHBIA M yTie-
BOJIHBI 00MeH, o0ecreuynBaloT HEProodpasoBa-
Hue [5, 12].

B mpouecce crapeHns cHWxaerca (QyHKIHO-
HaJIbHAasl AKTUBHOCTb ILUTOBUIHOW JKEJIe3bl, YTO
IIPUBOJUT K BBIPAKEHHBIM META0OIMYECKUM Ha-
pYLUIEHUSIM B OpTraHu3Me. BciencTBue yrHeTeHus
TUPEOTPONHON (QYHKIMU HapyIIAeTCs THPEOUJ-
Hasl peryysuus OOMEHHBIX IMPOIECCOB, U3MEHSIETCS
YyBCTBUTEJIIBHOCTh OpPraHOB-MMILIEHEH K JEHCTBUIO
ropmoHnos [17].

C BO3pacToM CyIIECTBEHHO ocialbeBaeT (yHK-
LUOHAJIbHAsl AKTUBHOCTh HE TOJIKO IIUTOBHIHON
JKeJie3bl, HO M KOpPbl HAAINOYEYHHUKOB, MOJIOBBIX XKe-
ne3. Ha pasHbIX 3Tamax OHTOr€HE3a YPOBEHb CTe-
POUIHBIX TOPMOHOB B CBHIBOPOTKE KPOBH SIBISICTCS
XapaKTEepPHbIM MapKepOM SHEPIreTHYECKOro M Iuiac-
THYECKOoTo obecrieueHust opranmsma [21]. Bospact-
HbI€ HApyIIEHUS CEKpeund M (PyHKIUH TOPMOHOB
MPUBOAST K TaKUM MeTa0OJMYECKHM TOCIE/CT-
BUSIM, KakK THIEPXOJECTEPUHEMHS W aTepOreHHas
mucunuaeMus. Onperniensiercss TecHas B3aUMOCBSI3b
MEXKIy MeTaOOIMYeCKUMH HApyIICHUSIMH W JUC-
($yHKUKEH BHYTPEHHHX OPraHoB (TOJIOBHOTO MO3Ta,
cepala, NeYeHu, MOYeK H T. A.), KOTOPbIE XapaKTePHbI
JUTst TroAel moxkuiioro Bo3pacta [19, 23].

[Ipy BO3HMKHOBEHMU AMCIMIIUAECMHUH B TIOKHUIOM
BO3PACTE CYLIECTBEHHO M3MEHSETCS yPOBEHb JIUIH-
JIOB CBIBOPOTKHM KPOBH B CTOPOHY aT€pPOr€HHOCTH,
YTO MOBBILIAET PUCK PA3BUTHUS CEPAECIHO-COCYAUCTON
matojoruu [24]. YCTaHOBIEHO, YTO TOBBIIICHHBIH
YpOBEHb OOIIETO XOJIECTEpUHA B KPOBU SIBISETCS
MIPUYUHON CMEPTHOCTH OT CEPJIeYHO-COCYIUCTHIX 3a-
OoneBanuii [18], a BOBHUKHOBEHUE CTPECC-UHIYIIH-
POBAHHOM apTepuanbHON THMEPTEH3UH Y MOJIOJBIX
U CTapbIX KpbIC 00YCIIOBIICHO HAPYIICHUSIMU JUITU/-
Horo npodus [9].

Ha cerogusiiauii feHb NpoQHMIaKTHKa MHOMKe-
cTBa 3a00JI€BaHMi, KOTOPbIE ACCOLUHMPYIOTCS CO
CTapeHHeM, BO3MOXKHA 3a CYeT IIOBBIIIEHHS COO-
CTBEHHBIX aJaNTalIOHHO-PETYIATOPHBIX BO3MOX-
HOCTel mokmioro opranuszma [20]. s ycuneHus
aIaNTalMOHHBIX BO3MOXHOCTEH M (OPMHUPOBAHUS
THOKOCTH KOHTPOJHMPYEMBIX M HEKOHTPOJIHUPYEMBIX
CTpecc-peakiuii HeoOXOUMO HOPMaJH30BaTh ypo-
BEHb €CTCCTBEHHBIX OMOPETYISATOPOB aJanTallOH-
HBIX TPOLIECCOB — TUPEOUIHBIX TOPMOHOB U MeJua-
TOpPOB CHMIIATOA/IPEHAIIOBON CHCTEMBI.

[ToaTOMy 1J1sI MEOUKO-OMOJOTHYECKHUX Lesel
aKTyaJIeH IOHWCK HOBBIX CIIOCOOOB BO3ACHCTBHS Ha
OpraHu3M, CIIOCOOHBIX OKa3bIBaTh CTHMYJIMPYIOIIEE
BJIMSHUE HA TOMEOCTAaTUUECKUE PEryJSITOPHBIE CHC-
TeMbl. OJHUM U3 TaKUX METOIOB SIBJISIOTCSA XOJIO-
JIOBBIC BO3MEHCTBUSA [2].
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press, if necessary, the protein, lipid and carbo-
hydrate metabolisms, and provide the energy pro-
duction [7, 24].

During aging, a functional activity of thyroid
gland decreases, resulting in pronounced metabolic
disorders in a body. Due to an inhibition of thyro-
tropic function, a thyroid regulation of metabolic
processes is disordered, and the sensitivity of target
organs to hormone effect changes as well [23].

With age, a functional activity of both thy-
roid gland, and adrenal cortex and gonads also,
significantly decreases. At different stages of onto-
genesis, the level of steroid hormones in blood
serum is a specific marker of the body energy and
constructive metabolisms [14]. Age-related disor-
ders in secretion and function of hormones lead to
such metabolic consequences as hypercholestero-
lemia and atherogenic dyslipidemia. A close rela-
tionship between metabolic changes and dysfunc-
tion of internal organs (brain, heart, liver, kidneys,
etc.), inherent in elderly people, is determined [21,
19].

During dyslipidemia in old age the level of
blood serum lipids changes significantly towards
atherogenicity, increasing thereby the risk of car-
diovascular pathology development [20]. An increa-
sed total cholesterol in blood was established to
cause death from cardiovascular diseases [13], but
the stress-induced arterial hypertension in young
and aged rats occurs as a result of the lipid profile
disorders [11].

Today, many aging-associated diseases may be
prevented by increasing the own adaptive and re-
gulatory capabilities of elderly organism [1]. To
enhance the adaptive capability and flexibility for-
mation of the controlled and uncontrolled stress
reactions, one should normalize the level of na-
tural bioregulators of adaptation processes, i. e.
thyroid hormones and mediators of sympathoad-
renal system.

Therefore, for biomedical purposes, the search
for new ways to affect the body and being capable
to cause a stimulating effect on homeostatic regu-
latory systems, is still relevant. The cold exposures
are among these methods [6].

The possibility of using the rhythmic extreme
cold exposures (—120°C) to stimulate and improve
the activity of the central nervous and cardiovas-
cular systems in aged and young animals by
activating the functioning of blood-brain barrier,
unifying the action of mediators and hormones,
is now substantiated [3, 5, 8, 12].

Rhythmic extreme cold exposures (RECE) ex-
cite the thermoregulation centers, coordinate the
functions of the autonomic centers and the pituitary
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B Hactosimee Bpemsi 000CHOBaHa BO3MOYKHOCTb
WCIIOJB30BAHUA PUTMHUYECKHUX 3KCTPEMAJIBHBIX XO-
nofoBbIX Bo3aenicTBuil (—120°C) mns cTumyssiun
U YIy4YLICHUS [EATEIbHOCTH LEHTPAJIbHONH HEPB-
HOH U CEeplIEYHO-COCYIHUCTOM CHCTEM Y CTapblX U
MOJIOJIBIX JKUBOTHBIX 32 CUET aKTHBAIHUU (PYHKIINO-
HHAPOBAHUS TeMaTOHIIePaTHISCKOTO Oaphepa, YHHU-
(buKaruu efcTBUA MeIuaTopoB W TOPMOHOB [3, 4,
6, 11].

Purmudeckue sKCTpeMalbHbIE XOJIOJOBBIE BO3-
neiicteus (POXB) B030ykaaroT LIEHTPHI TepMope-
TYJISIUN, KOOPAUHUPYIOT (PYHKIUM BETETaTUBHBIX
LEHTPOB U TUMO(H3a, OKa3bIBAIOT CTUMYIUPYIOIIEe
BIMSHUE Ha METa0OoINYecKHe BHYTPHUKICTOYHBIE
BOCCTaHOBUTENBbHBIE Tporecchl [7]. Ilpu kpaTkoB-
PEMEHHOM JE€MCTBUU AKCTPEMAIBHOTO OXJIAXK]Ie-
HUSl aKTUBUPYETCS THUIOTaIaMo-TUIo(pHu3apHO-HAI-
[IOYECYHUKOBAs CHCTEMa, KOTOpas MpeAoIpeaesseT
BBIPA)KCHHOCTb aJAalTUBHBIX PEaKLM NpU Hapyle-
HHASX ToMeocTasa. Jtu cBoiictBa POXB ouenn
Ba)KHBI, TIOCKOJIBKY Y JIFOJIEH TMOXKUIIOTO BO3pacTa Cy-
LIECTBEHHO CHIKEHA TOPMOHalbHast (QyHKIUs MHO-
TUX 3HJIOKPUHHBIX JKeJe3.

HecMmoTpss Ha BBICOKYIO TepameBTHUECKYIO -
(exruBHOCTH POXB [10], 00yCI0BICHHYIO TIOBBIIIIE-
HUEM aJlalTallMOHHBIX BO3MOXKHOCTEH CTaperoliero
OpraHu3Ma, B psiie CIy4aeB UX UCIIOJIb30BAHUE, OCO-
OCHHO y TOXWJIBIX JIFOJCH, COMPOBOXIAETCS BO3-
HUKHOBEHHEM TI000YHBIX 3S()(PEKTOB: TOBBIMICHUE
apTepuaIbHOIO JABJICHHUSI, BEIPAKEHHAS TaXUKapIus,
HENPOJOJDKUTENIbHBIE HApyLIEHUs] IPOCTPAHCTBEH-
HOM aMsITH U T. .

B 3T0ll CBs3M uUpe3BBIYAHO BAXKEH IOUCK OIl-
TUMaJIbHBIX TeMIepaTypHbIX pexxuMoB POXB s
MPUMEHEHUSI B T€POHTOJIOTHUECKON U MEIUIIMHCKOMN
MIpaKTHUKE.

Lenb paboThl — HCCenOBaHUE BIMSIHUAS Pa3Iny-
HBIX PEXKUMOB PUTMHUYECKUX DKCTPEMAIBHBIX XOJIO-
JIOBBIX BO3ACHCTBUII HA ypOBEHb TOPMOHOB U JIUIIHU-
JIOB B CBIBOPOTKE KPOBU MOJIOJIBIX U CTapbIX KPBIC.

MarepuaJjibl 1 METObI

HccnenoBanus BBITIOMHSUTH Ha OCNBIX MOJIOIBIX
(6-mecsunbIX) 1 crapbix (26—30-MecsYHbBIX) HENH-
HEWHBIX KpbICAaX-CAMIIAX.

OKCIepUMEHTHI TPOBOJIMIM B COOTBETCTBUM C
3akoHOM YkpauHbl «O 3alIMTe )KMUBOTHBIX OT KEC-
Tokoro oOpamenus» (Ne 3447-1V or 21.02.2006 r.)
npu cobmogeHnn TpeboBaHui xkomutera WHCTUTY-
Ta MO0 OMOATHUKE, COIIACOBAHHBIX C IOJIOKCHUSIMH
«EBpomneiickoii KOHBEHIIMU O 3aIIUTE MO3BOHOYHBIX
KHUBOTHBIX, UCIIOJIb3YEMBbIX VIS SKCIIEPUMEHTAIBHBIX
1 OpyTux HaydHBIX menei (CtpacOypr, 1986).

Kaxxnas Bo3pacTHast rpymnna >XUBOTHBIX Oblia
paszeneHa Ha 4eThIpe MOATPYIIHBI (17 = 7 B KaXI0i):
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gland, and stimulate the metabolic intracellular re-
covery processes [9]. With a short-term effect of
extreme cooling, the hypothalamic-pituitary-ad-
renal system is activated, which determines the
severity of adaptive reactions in case of homeostasis
disorders. These properties of RECE are very im-
portant, since in elderly persons the hormonal func-
tion of many endocrine glands is significantly re-
duced.

Despite a high therapeutic efficiency of RECE
[4], stipulated by an increase in adaptive capacity
of an aging organism, in some cases their use,
especially in older people, is accompanied by
side effect occurrence, i. e. an increased blood
pressure, severe tachycardia, short-term spatial me-
mory impairment, etc.

Therefore, the search for optimal tempera-
ture regimens for RECE application is extremely
important for gerontological and medical prac-
tice.

The research aim was to study the impact of
various regimens of rhythmic extreme cold expo-
sures on the level of hormones and lipids in blood
serum of young and aged rats.

Materials and methods

The research was carried-out in white young
(6-month-old) and aged (26—30-month-old) outbred
male rats.

The experiments were carried out in accordan-
ce with the Law of Ukraine ‘On the Protec-
tion of Animals Against Cruelty’ (N 3447-1V of
21.02.2006), in accordance with the requirements
of Bioethics Committee of the Institute for Prob-
lems of Cryobiology and Cryomedicine of the
NAS of Ukraine, consistent with the provisions
of the European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasbourg, 1986).

Each age group of animals was divided into
four subgroups (n = 7 in each): the subgroup 1
comprised the intact rats; in the subgroup 2 were
the 6- and 24-month-old rats after 9 RECE proce-
dures at —120; —120; —120°C; the subgroup 3 con-
sisted of 6- and 24-month-old animals on the
background of a combined regimen of RECE at
—60; —120; —120°C; the subgroup 4 was 6- and 24-
month-old animals after 9 procedures of RECE at
—60; —60; —60°C.

Rhythmic extreme cold exposures were done
in a cryochamber designed for cooling of ex-
perimental animals [10]. The device comprised
a chamber for extreme cooling, consisting of
two compartments, namely the main one with
a mounted heat exchanger and an additional
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1 — nHTaKTHAs; 2 — 6- ¥ 24-MecsuHbIe KPBICHI ITOCIIe
nposeaeHua 9 npouenyp POXB mpu temmeparype
(-120; —120; —120°C); 3 — 6- 1 24-MeCAYHBIC KU-
BOTHBIE Ha (DOHE KOMOMHUPOBAHHOTO pesknma POXB
(-60; —120; —120°C); 4 — 6- u 24-MeCsTIHBIC KUBOT-
HBIE TI0cIe TIpoBeneHus 9 nmponenyp POXB npu Tem-
nieparype (—60; —60; —60°C).

Purmudeckne sKCTpeMalbHBIE XOJIOJOBBIE BO3-
JEHCTBHS BBIMIOIHSIM B KpHOKaMepe I OXJaXKie-
HUS SKCIIEpUMEHTAIIBHBIX KUBOTHBIX [8]. YcTaHoBKa
BKJIIOYAET KaMepy JUIsl 3KCTPEMalIbHOTO OXJaXKie-
HUSI, COCTOSIIYIO U3 IByX OTCEKOB — OCHOBHOTO (pa-
0ouero) ¢ BMOHTHPOBAaHHBIM TEINIOOOMEHHUKOM H
JONOJHUTENBHOTO (1utt030Boro). [locne Brixoaa yc-
TAHOBKM Ha paboumit pexum (—60 wmmm —120°C)
B 3aBUCHMOCTHU OT HCCIIEIYyEMOIo PeKUMa KpbIC IO-
MeEIIAId B KPUOKaMepy uepe3 LUII030BbI B OCHOB-
HOM OTCEK.

B kpuoxamepe KpbIChl HaXOAWINCh B TEUCHUE
2 MuH (B 3TO BpeMs 32 HUMHU OCYIIECTBISIICS TMOC-
TOSIHHBIM BU3YyaJIbHbIII KOHTPOJIb YE€pe3 CIIELHAIIb-
HO€ OKHO), 3aT€M HX COJepKajll 5 MUH NP KOMHAT-
HOM Temmeparype (22-24°C) BHe kamepsl. [lanee
MPOLEAYPY OXJaKIEHHs MOBTOPSUTU: )KUBOTHBIX CO-
rpeBaju 5 MUH IPU KOMHATHOW Temmeparype, Io-
CJIe 4ero Mo aHAJOTUYHOH cXeMe MPOBOAMIIMN LUK
OXJIKICHUS. Bcero »XMBOTHBIE MOMy4aidu 3 Mpo-
uenypsl POXB B cytku. Bo Bpemst otorpesa cienu-
JIM 3a MOBEeACHUEM >KMBOTHbIX. Ha 3-u u 5-e cyTku
npouenypsl POXB moBTopsmu. Beero B Tedenme 5
CYTOK >KMBOTHBIE IIOJIBEPraJINCh OXJAXIECHUIO 9 pa3
o 2 muH nipu Temneparype —60 i —120°C.

Kppic Bcex rpynm BBIBOAMIM W3 3KCIIEPUMEHTA
MyTeM JeKanuTanuu nocie 9-it nmpouenypsr POXB,
a TaKKe 4yepe3 HEeAEN0 M Mecsll Mocie MociaeaHen
MpoLeaypsl oxjaxiaeHus. Jlamee nmpous3BoAMIM 3a-
00p KpOBH U ONpEACICHUS YPOBHS TOPMOHOB H
JUNUAZOB B CBIBOPOTKE. OOpasipl KpOBH LEHTPU-
(yrupoamm (1500g) mpu KOMHATHOW TemIieparype
B TE€UEHHE 15 MUH, OTHENAIN CHIBOPOTKY U XPaHUIH
ee npu —120°C o mpoBeneHus aHaiu3a. YpPOBEHb
tupokcuna (T,), tpuionruponuna (T,), mermmpo-
snmanapocrepona ([I'DA), KopTHKOCTepoHaA, Tec-
toctepona (Tc) m acrpammona (Ec) ompenmensum c
MTOMOIIIBIO CTAHAPTHBIX KOMMEPUECKUX HA0OpOB ISt
nmmyHodepmenTHoro aHanu3a («XEMA Co. Ltd.»,
Poccust) mo mpunaraeMeiM  (QUPMOK-TIPOU3BOHUTE-
JIEM METOAUKaM. BeauunHy ONTHYECKOU IIJIOTHOCTU
COZICP’)KUMOT0 JIYHOK IUIaHIIeTa M3Mepsuid Ha ¢o-
TOMETpe BEPTHKaJIbHOTO ckaHupoBaHusi («Stat Fax
3200», CILIA) npu amuHe BOHEL 450 HM.

st cratuctrdeckoil 00padOTKHU MMOIYUYEHHBIX pe-
3yJIbTaToB Hcnosb3oBain U-kputepuil Manna-Yut-
HU. CTaTHUCTUYECKU 3HAYMMBIMU CUUTAIN Pa3IHUMs
pu p < 0,05.
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(lock) one. After the operating regimen was set-
tled (-60 or —120°C) depending on the studied
regimen, the rats were placed into a cryo-
chamber through the lock compartment into the
main one.

The rats were kept in cryochamber for 2 min
(during that time they were constantly monitored
through a special window), then they were kept
for 5 min at room temperature (22...24°C) outside
the chamber. Then, the cooling procedure was
repeated: the animals were warmed for 5 min
at room temperature, then the cooling cycle
was done according to the similar scheme. Total-
ly, the animals received 3 RECE procedures per
day. During warming, the behavior of animals
was controlled. To days 3 and 5, the RECE proce-
dures were repeated. Totally, during 5 days the animals
were cooled 9 times for 2 min at —60 or —120°C.

Rats of all the groups were sacrificed by de-
capitation after the 9" RECE procedure, as well
as one week and a month after the last cooling
procedure. Next, blood was taken to determine
the level of hormones and lipids in serum. The
blood samples were centrifuged (1500g) at room
temperature for 15 min, the serum was separated
and stored at —120°C until the analysis was done.
The levels of thyroxine (T,), triiodothyronine (T,),
dehydroepiandrosterone (DHEA), corticosterone, tes-
tosterone (Ts) and estradiol (Es) were determined
using the standard commercial kits (XEMA Co.,
Russia) for enzyme-linked immunosorbent assay
according to the manufacturer’s instructions. The
optical density was measured in the wells of a plate
by a vertical scanning photometer (StatFax 3200,
USA) at 450 nm wavelength.

The obtained results were statistically proces-
sed using the Mann-Whitney U test. The differen-
ces were considered as statistically significant at
p<0.05.

The blood serum lipid profile of rats was asses-
sed by the level of total cholesterol (TC), trigly-
cerides (TG), high-density lipoprotein (HDL) choles-
terol, low-density lipoprotein (LDL) cholesterol,
very low density lipoprotein (VLDL) choles-
terol and atherogenicity coefficient (AC). The
level of TC, TG, HDL cholesterol in blood
serum was determined using the standard com-
mercial kits (DAC-SpectoMed, Moldova) by the
testing procedure attached. The optical density
was measured with biochemical analyzer (Stat
Fax 1904 plus, USA). The content of VLDL
and LDL cholesterols and AC were counted using
the Friedewald equation [15]:

AC (arb. units) = (TC — HDL cholesterol) / HDL
cholesterol;
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Jlunugaeld npouab CHIBOPOTKU KPOBH KPBHIC
OIICHUBAJIM 10 YPOBHIO 001ero xonectepuna (0X),
tpuruiepuaoB (Tr), xonecreprHa JTUIONPOTEHHOB
Beicokoil TuioTHOCTH (XCJIIIBII), Xonectepuna mu-
nonporenHoB HU3KoW TutotHOCTH (XCJIITHIT), xo0-
JIeCTepUHA JINTIONIPOTENHOB OY€Hb HHU3KOH TUTOTHO-
ctu (XCJIITOHII) n ko3¢ ¢uiineHTy areporeHHOCTH
(KA). VYposenr OX, Tr, XCJIIBII B chBOpoTKe
KPOBH OTIPENEISIA C TOMOIIBIO CTAaHAAPTHBIX KOM-
Mepueckux HabopoB («DAC-SpectoMed», Monosa)
10 mpusaraeMoi Merouke. ONTHYECKYIO MIOTHOCTh
HU3MepsUIM Ha OMOXMMHYECKOM aHanm3atope («Stat
Fax 1904 plus», CILIA). Conepxanue XCJIITOHII,
XCJIIHIT n KA paccuutbeiBaau no Qopmynam
OpunBanpaa [22]:

KA (yen. en.) = (OX — XCJIIBIT)/XCJIIBII;
XCJITIOHIT = Tr/2.2;
XCJITTHIT = OX — (XCJITIBII — XCJIITOHII).

JlaHHBIC TIPENCTABISIN KaK CpelHee 3HAYCHHC
U CTaHAApPTHYIO OIIMOKY CpejHero 3HadeHus. [lpu
CTaTUCTUYECKON 00pabOTKE JaHHBIX MPOBEPSUIU Xa-
pakTep pacrpejelieHus u(poBOro marepuana B
BBIOOpKax ¢ moMoInkto kputepus W-kpurepus [1la-
nupo-Yusuka. B 0cHOBHOM JaHHBIE COOTBETCTBOBAIU
3aKOHY HOPMAIILHOTO pacrpeneieHus. PaBeHCTBO
JUCTIEPCUI B TPyIIax MPOBEPsIN ¢ Mmomomibio F-
kputepust Oumepa. Cpegnue apuMeTHUCSCKUE
3HAYEHUSI CPABHUBAITH C TIOMOIIIBIO t-KpuTepus CTbio-
JIEHTa Ui He3aBHCHUMBIX BBIOOpPOK. Pazmmums cum-
Tald CTATUCTUYCCKH 3HaumMbiMu Tipu p < 0,05

[1,13].

Pe3ynabTartsl n o0cyxkneHune

Hamu ycraHoBieHo, 4TO 4yepe3 HeAeno Mocie
nposeaeHusa 9 nponenyp POXB no temneparypho-
My pexxumy (—120; —120; —120°C) (tabn. 1) ypoBeHb
T, u T, B CbIBOPOTKE KPOBU MOJIOIBIX KPbIC yMEHb-
[ajcss OTHOCHUTEIBHO TIOKa3aTeseldl KOHTPOJIBHBIX
KUBOTHBIX. CHrxkenne yposus T, u T, Obuto 3Ha-
YUMBIM, OJHAKO HAXOIWJIOCh B Ipenenax (hu3noio-
ruyeckor HopMmbl. Uepes mecsll mociie nociaeaHei
MIPOIIEAYPHl OXJaKICHHsST HaONonasach TEHACHIUS
K BOCCTAQHOBJIEHUIO YPOBHSI TOPMOHOB IIWTOBHIHOU
JKeJe3bl 10 KOHTPOJBHBbIX 3HadyeHud. Ilocie mpu-
MeHeHust POXB B TemneparypHbix pexumax (—60;
—120; —120°C) u (—60; —60; —60°C) ypoBeHb THpPEO-
HHBIX TOPMOHOB 3HaYMMO HE U3MEHSIICS.

CymecTBYIOT JaHHBIE O BO3MOYKHOW CBSI3M TH-
pEeoUHON aKTUBHOCTH U ypoBHeM [II'DA, xoTopslii
SIBISIETCA CTEPOUAHBIM TOPMOHOM, LHPKYJIUPYIOIIHMM
B KpOBH. IM3BECTHO, YTO €ro YpOBEHb CHHU)KAETCS
¢ Bo3pactoM. Kak crepomn HammoueuHukos, JII'DA
He 00JagaeT OCOOCHHOCTSAMH KJIACCHYECKHUX TOp-
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VLDL cholesterol = TG / 2.2;
LDL cholesterol =TC — (HDL cholesterol - VLDL
cholesterol).

The data were presented as the mean and stan-
dard error of the mean. The Shapiro—Wilk W-test
was used to assess the normality of distribu-
tion in the obtained series. In general, the data
corresponded to the normal distribution law. The
equivalence of dispersions in groups was asses-
sed by the Fisher’s F-test, and the arithmetical
means were compared using the Student’s t-test
for independent samples. Differences were con-
sidered as statistically significant at p < 0.05 [2, 16].

Results and discussion

We have found that one week after 9 proce-
dures of RECE by the temperature regimen of
—120; —120; —120°C (Table 1), the level of T, and T,
in blood serum of young rats decreased relative to
the indices of the control animals. Although a
decrease in T, and T, levels was significant, but
remained within the physiological norm. One
month after the last cooling procedure, a tendency
to restore the level of thyroid hormones up to
the control values, was observed. After applying
the RECE within the temperature regimens of —60;
—120; —120°C and —60; —60; —60°C, the level of
thyroid hormones did not significantly change.

There is an evidence of a possible relation-
ship between a thyroid activity and DHEA level,
which is a steroid hormone, circulating in blood.
It is known that its level decreases with age. As an
adrenal steroid, DHEA has no features of classical
hormones inherent to androgens, estrogens, etc.
At a molecular level, DHEA affects the biosynthesis
of glucocorticoids and sex hormones. By perfor-
ming the function of adaptation hormone, it has
a neuro- and stress-protective effect, stipulated
by antiglucocorticoid features of regulation of ne-
gative effect of cortisol on brain [17].

In rodents, DHEA is virtually not synthesized,
but formed in a significant amount in brain tis-
sues, that enabled to refer it to neurosteroids.

Here, we demonstrated that one week after
RECE performance to young rats (Table 1) at
temperature regimens of —120; —120; —120°C and
—60; —120; —120°C the DHEA level in blood serum
significantly augmented. An increase in DHEA
level within these observation periods may be pre-
sumably considered as a manifestation of com-
pensatory reaction of experimental animals in
response to a decrease in thyroid system activity.
A month after RECE, the level of this hormone
corresponded to the control indices. The RECE
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Tabnuua 1. YpoBeHb rOpMOHOB B CbIBOPOTKE KPOBW MOJOAbIX XXMBOTHbBIX A0 M MOCHE pasnuyHbIX pexumos POXB
Table 1. Level of hormones in blood serum of young animals prior to and after various regimens of RECE

pynna T,.Hmonb/n T,, HMOnNb/N Tc, Hmonb/n Ec, Hmonb/n Ar3A, Hvonb/n KopTtukoctepoH, nr/mn
Group T,, nmol/L 4 nmol/L Ts, nmol/L Es, nmol/L DHEA, nmol/L Corticosterone, pg/mL
Kg”“m"b 2,88 + 0,08 62,4 + 5,69 13,9 + 1,21 02+0 2,68 = 0,05 51,6 + 1,68
ontrol
Pexum POXB (-120; —-120; -120°C)
RECE regimen (-120; —-120; -120°C)
Hepens nocne POXB * % M * *
Week afetr RECE 1,35 £ 0,15 46,08 = 7,4 54,3 + 3,8 0,25 + 0,05 3,45 + 0,25 71,2 + 1,25
Mecau nocne POXB
Month after RECE 2,83 + 0,07 55,20 + 4,87 15,77 + 1,03 0,20 2,67 + 0,07 62,37 + 1,49*
Pexxum POXB (-60; -120; —120°C)
RECE regimen (-60; —120; —120°C)
Henena nocne POXB 1,93 = 0,64 52,40 + 2,77 | 45,97 + 8,09* | 0,27 + 0,03 | 3,00 + 0,12* 45,8 + 4,79
Week after RECE
Mecau nocne POXB
Month after RECE 1,80 + 0,45 53,23 + 1,79 16,3 = 1,06 0,3 +£0,1 2,73 + 0,23 55,73 + 1,45
Pexum POXB (-60; —60; —60°C)
RECE regimen (-60; —-60; —60°C)
Hepena nocne POXB *
Week after RECE 1,73 £ 0,17 50,77 + 8,07 18,9 £ 1,7 0,2 +0 2,85 + 0,15 67,7 + 4,4
Mecau nocne POXB
Month after RECE 1,83 + 0,07 58,56 + 0,20 19,6 = 1,30 0,25 + 0,05 2,9 + 0,20 60,3 + 5,10*

MpumeyaHue: *— OTINYMA CTATUCTUYECKU 3HAYMMbI MO CPABHEHWIO C KOHTPOMbHOM rpynnown, p < 0,05.
Note: *— differences are statistically significant if compared with the control, p < 0,05.

MOHOB, MPHUCYIIUX AaHJIPOTE€HaM, 3CTPOreHaM U Jp.
Ha monexynsapaom yposae HI'DA Bnusier Ha OHo-
CHUHTE3 NIIIOKOKOPTUKOUIOB M TIOJOBBIX T'OPMOHOB.
Brimonusas GyHKUIMIO rOpMOHA afanTalud, OH OKa-
3BIBAET HEMPO- M CTPECCONPOTEKTOPHOE IEHCTBUE,
00yCIIOBJICHHOE aHTHUINIIOKOKOPTUKOUIHBIMH OCO-
OCHHOCTSIMM PETYISALUN OTPULATEILHOTO BIIUSHUS
KOpTH3071a Ha MO3T [14].

Y rpezyHoB JII'DA mpakTHdecKu HE CHHTE3H-
pyeTcsi, OTHAKO B TKaHSAX Mo3ra oOpasyercs B 3Ha-
YUTEIBHBIX KOJIMYECTBAaX, YTO MO3BOJSIET OTHECTU
€ro K HelpocTepouiaMm.

B nammx uccnegoBaHUsAX IOKa3aHO, YTO 4YeEpe3
HeJeno nocie nposenenus POXB mononsim kpeicam
(tabn. 1) B TemmepartypHbix pexkumax (—120; —120;
—120°C) u (-60; —120; —120°C) 3HaYMMO MOBBIIIAICS
ypoBeHb [II'DA B CBIBOPOTKE KpOBH. YBEJINYEHHE
ypoBHs JII'DA B naHHBIE CPOKU HAOIIONEHUH MOXK-
HO paccMarpuBaTh Kak NPOSBICHUE KOMIIEHCATOp-
HOW peakUuH OpraHu3Ma SKCIIEPUMEHTAIbHbBIX JKU-
BOTHBIX B OTBET Ha CHUKEHUE AKTUBHOCTH THPEOM -
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performance within the regimen of —60; —60;
—60°C caused no statistically significantly change in
DHEA level within all the terms of experiments.
This fact proved the temperature regimens of
RECE at—120; —120; —120°C and —60; —120; —120°C
to be the most optimal for young rats in maintai-
ning the required level of thyroid hormones in
blood.

In humans, corticosterone is a low-active glu-
cocorticoid hormone of adrenal cortex, but in rats,
it is the main and the most active glucocorticoid, si-
milar to human cortisol.

It was established the fact, that both one week
and a month after 9 RECE procedures within the
regimen of —120; —120; —120°C, the young rats
showed a tendency to a significant increase in cor-
ticosterone level in blood serum relative to the cont-
rol. A similar dynamics was observed in young
animals, cooled using the regimen of —60; —60;
—60°C. These changes in corticosterone level may
be explained by the development of a stress reac-
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HOM cucteMbl. CmycTss Mecsll MOcjie MPOBEAECHUs
POXB ypoBeHb 3TOr0 ropMOHa COOTBETCTBOBAJ IO-
kazarensiM koHTpous. IIposenenne POXB B pexu-
Me (—60; —60; —60°C) cTaTUCTHYECKH 3HAYUMO HE
u3MeHsu1o ypoBeHb JII'DA BO Bce CpokM 3Kcmepu-
MEHTAJBHBIX HccaenoBaHuii. JlaHHBINH ¢akT CBU-
JIETETBCTBYET O TOM, YTO ISl MOJIOJBIX KPBIC TeM-
neparypHsie pexxumbl POXB (—120; —120; —120°C)
n (—60; —120; —120°C) nanbonee OoNTUMAIBHbI IS
MOJJIEpXKaHUsT HEOOXOIUMOT0 YPOBHSI B KPOBH TOp-
MOHOB IIUTOBU/IHOM KEJIE3BL.

VY 4yenoBeka KOPTUKOCTEPOH — MaJOaKTHUBHBIN
DJIIOKOKOPTUKOUJHBIM TOPMOH KOPBI HAJIIOYEUHU-
KOB, O/IHAKO Y KPBICHI OH — OCHOBHOM U HanboJee ak-
TUBHBIA TIIFOKOKOPTUKOU, TOJOOHBIH KOPTH3O0IY
y YeloBeKa.

YcTaHOBIIEHO, YTO Yepe3 HENeNr0 W MeCSI To-
cine 9-tm mpouenyp POXB B pexmme (—120; —120;
—120°C) y MOJIOIBIX KPBIC MPOSBILSIIACH TCHIACHITUS
K 3HAYUMOMY YBEIMYEHHUIO YpPOBHS KOPTHKOCTE-
pOHa B CHIBOPOTKE KPOBHM MO OTHOIIECHHIO K KOH-
TpOJIO. AHAJOTMYHas TUHAMMKa HaOIo/anach u 'y
MOJIOJIBIX KHUBOTHBIX, KOTOPBIX OXJIAXKAAJHU, UCTIONb-
3ya pexuM (—60; —60; —60°C). Takue M3MEHEHHS
YPOBHSI KOPTHKOCTEPOHAa MOTYT OOBSICHSTHCS pas-
BUTHEM CTpPECC-PEAKIIMM TOPMOHAIBHONH CHUCTEMBI
OpraHM3Ma B OTBET Ha DJKCTPEMaJbHOE OXJIaXJIe-
Hue (Tabm. 1).

ITocne nmposenenus 9-tu npouenyp POXB npu
KOMOWHHPOBAaHHOM TemIiepaTypHoM pexume (—60;
—120; —120°C) ypoBeHb KOPTHKOCTEpOHA CTaTHC-
TUYECKH 3HAYMMO HE ITOBBIIIAJICS.

VYposens Tc B KpOBU SABISAETCSA OJHUM U3 MapKe-
POB aJanTalMOHHBIX BO3MOKHOCTEH opranu3ma. Mc-
nons3oBanue POXB B pexxumax (—120;-120;-120°C)
u (—60; —120; —120°C) mpuBOAMUIO K 3HAYUMOMY
YBEJIIMYEHHIO YPOBHS TC B CBIBOPOTKE KPOBHU MO-
JIONBIX KPBIC uepe3 Heaemnto mnocie 9-il mporenypbl
OXJIXKJICHUSI C TOCJEQYIOIIeH HOpMaln3aluend ero
KOHIICHTPAIIUW 4Yepe3 MeCSI] Tocie TOCIeTHEro X0-
JomoBoro Bo3aeicTBus. [IpuMenenue pexxnma POXB
(-60; —60; —60°C) HE COMpPOBOXKIATOCH CTATHUCTH-
YECKHM 3HaYMMbIM u3MeHeHueMm ypoBHsa Tc. Kome-
Oanus ypoBHs Ec B CBIBOPOTKE KPOBU MOJIOZBIX JKH-
BOTHBIX TIOCJIE TPUMEHEHHS HCCIEAYEMBIX PEXHU-
MoB POXB Haxomunuce B Ipejenax KOHTPOJIBHBIX
3Ha4YeHu# (Tadu. 1).

MoxHo npeanonoxuts, uro POXB y wmomo-
JBIX KPBIC B OMKCAHHBIX TEMIEPATYpPHBIX PEKUMAX
CYIIECTBEHHO MOBBIIMIAIOT (PYHKIIMOHAIBHYIO aKTHB-
HOCTh aHJPOTEHOB, YTO SIBISETCS OJNArOMpPUSTHBIM
(hakTOpOM, TTOCKOJIIBKY YpOBEHB Tc ompenenser aHa-
oommaeckre 3PQPEKTh B KIETKE, a €ro IMOBHIIICHHC
yCHJIMBAeT B HeEH OWOcHHTE3 OEIKOB, BIHSET Ha
O0OMEH JHMHIOB, YBEIUYUBACT MOTPEOICHUE KHC-
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tion of hormonal system of body in response to
extreme cooling (Table 1).

After performing 9 procedures of RECE in
a combined temperature regimen of —60; —120;
—120°C, the level of corticosterone did not signi-
ficantly increase.

The level of Ts in blood is one of the markers
of the body adaptive capacity. The use of RECE
in the regimens of —120; —120; —120°C and —60;
—120; —120°C entailed a significant increase in
the Ts level in blood serum of young rats in a
week after the 9" cooling procedure, followed
by normalization of its concentration in a month
after the last cold exposure. The application of
RECE regimen of —60; —60; —60°C was not ac-
companied by statistically significant changes in
Ts level. The fluctuations in E2 level in blood
serum of young animals when applying the stu-
died RECE regimens were within the control va-
lues (Table 1).

The RECE in young rats in the described tem-
perature regimens may be assumed to significantly
increase a functional activity of androgens, that is
a favorable factor, since the Ts level determines
the anabolic effects in cell, and its increase enhan-
ces the protein biosynthesis in it, affects lipid
metabolism, an increases oxygen consumption by
tissues, thereby contributing to the body normal
development.

Thus, in these experiments, the temperature re-
gimens of RECE (-120; —120; —120°C and —60;
—120; —120°C) occurred to be more stress-reac-
tive relative to the adrenothyroid system of young
animals’ body as compared to the regimen of —60;
—60; —60°C.

We have found that in aged intact rats, the
level of thyroid hormones in blood serum was sig-
nificantly decreased as compared to young ones.
The RECE performance within the temperature
regimens of —120; —120; —120°C and —60; —120;
—120°C contributed to the stimulation of thyroid
system (Table 2). Both one week and a month
after cold exposure, the level of thyroid hormones
in blood serum was significantly higher than the
control. A similar change in T, and T, levels was
observed after RECE performance within the re-
gimen of —60; —60; —60°C, but an increase in
the level of thyroid hormones was herewith less
pronounced. It is possible that due to the activa-
tion of thyroid system function in aged ani-
mals, against the background of different tempe-
rature RECE regimens, the conditions for more
intensive energy production in cells are formed.
We believe, the main mechanism for maintaining
a normal level of thyroid hormones in aging
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Jopoja TKaHSMH, YTO CHOCOOCTBYET HOPMAaJbHOMY
Pa3BUTHIO OPraHU3Ma.

Takum 00pazoMm, B MPOBEICHHBIX SKCIECPUMEH-
TaJbHBIX HMCCIENOBAHUAX TEMIIEPATYPHBIE DPEXUMBI
POXB (-120; —120; —120°C) u (-60; —120; —120°C)
OKa3aJIMCh OOJIee CTPeCcC-PEaKTUBHBIMHI OTHOCHUTEIb-
HO aJpEHOTHPEOUTHONW CHUCTEMBl OpPTaHW3Ma MOJIO-
IBIX JKMBOTHBIX IO CpaBHEHHIO ¢ pexumoM (—60;
—60; —60°C).

Hamu ycTaHOBIE€HO, YTO Yy CTapbhlX HHTAKTHBIX
KpbIC YPOBEHb THPEOHUTHBIX TOPMOHOB B CBHIBOPOT-
K& KPOBH CYILIECTBEHHO CHHXKAJICS TIO CPaBHEHHUIO C
mononsiMu. IIpoBenenne POXB B TemneparypHbix
pexumax (—120; —120; —120°C) u (—60; —120; —120°C)
CIOCOOCTBOBAJIO CTUMYJISIIIMA THPEOHTHOW CHCTE-
MBI (Tabin. 2). Uepe3 Hememro U MecsI[ MoCIie XOJo-
JIOBBIX BO3JICHCTBUI ypOBEHb THPEOHIHBIX TOP-
MOHOB B CBHIBOPOTKE KpPOBH 3HAYMMO IPEBBIIIAI
KOHTPOJIbHBIM. AHAJOTMYHOE MW3MEHEHHE YPOB-
ueit T, u T, ormewanoce nocne nposenenns POXB
B pexxume (—60; —60; —60°C), HO TIpH ITOM TOBBI-
LIEHNEe YPOBHS TOPMOHOB HIMTOBUIHOM JKee3bl
OBUIO MEHee BBIpAKEHO. BO3MOXKHO, 4TO BCIEACT-
BHE aKTHUBAUWU (DYHKUUH THPEOUJHOW CHCTEMBI Y
CTapbIX JKUBOTHBIX Ha ()OHE PA3IUYHBIX TEMIIEpa-
TypHbIX pexumoB POXB dopmupyrorcs yciosus
JuIst OoJiee MHTEHCUBHOTO SHEProoOpa3oBaHUs B KIIET-
kax. [lo HamreMy MHEHHIO, OCHOBHBIM MEXaHHU3MOM
MOJIePKaHNsT HOPMAJHHOTO YPOBHS THPEOHMIHBIX
TOPMOHOB B CTaperollleM OpraHu3Me B OTBET Ha
XOJIOJTOBBIE BO3JEHCTBHS CIIY)KUT YBEIHMUEHHUE KOJIH-
YeCcTBa KHCIOPOa B KIETKaX.

[Ipu crapennn opranu3Ma ceKperysi TopMoHa Jie-
ruaposnuanapocrepona (JI'9A) nuHaMuyHO yMEeHb-
maercsa. OCTpble W XpOHUYECKHE 3a00JIeBaHUS,
CTPECCOpPHBIE BO3JECHCTBUS CHUXAIOT €ro MpOAYK-
LUIO aJeHOTUNno(u30oM W HaAIOYEYHHKAMHU. OTO
MPUBOOUT K JUcOANaHCy LUPKYIUPYIOMIHUX TOPMO-
HOB M TEM CaMbIM K HapyIIEHUIO PETYISIIUU COOTHO-
IIeHUS KaTaOOIUYeCKOTO M aHAOOINYECKOTO BEKTO-
poB oOMeHa.

[Ipumenenne POXB Bo Bcex TemIeparypHBIX
pexumax (Tabm. 2) COMPOBOXKIANOCH 3HAYNMBIM
roBbIIIeHneM ypoBHS JII' DA B CHIBOPOTKE KpPOBHU
CTapbIX JKMBOTHBIX (IO CPABHEHHIO C KOHTPOJIEM)
yepe3 HeNeda0 W MecsI] Mociie TMOCIeqHe mpoiie-
nypel POXB. Ha stom ¢oHe ypoBeHb KOpTHKOCTE-
pOHa COOTBETCTBOBAJI ITOKA3aTEIsIM KOHTPOJIS.

B Hammx sKCHepUMEHTaNbHBIX HCCIEIOBAHUIX
YCTAHOBJIEHO, YTO Y CTAPbIX KPBIC YPOBEHb IMOJOBBIX
CTEpOHJIOB, B YaCTHOCTH Tc, CHMXKAJICS 1O CpaBHE-
HHIO C TIOKa3aTeIIIMH MOJIOABIX >KHBOTHBIX (Ta0I. 2).
[Ipu temmneparypubix pexxnmax POXB (—120; —120;
—120°C) u (—60; —120; —120°C) cTumymnpoBaiach
CeKpenus TOJOBBIX TOPMOHOB. Yepe3 Henmemo u
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body in response to cold exposures is an increase
in oxygen amount in cells.

With body aging, the secretion of dehydro-
epiandrosterone (DHEA) hormone is dynamically
reduced. Acute and chronic diseases, stressful ef-
fects diminish its production by adenohypophysis
and adrenal glands. This leads to an imbalance of
circulating hormones and thereby to a disordered
regulation of the ratio of catabolic and anabolic
exchange vectors.

The use of RECE in all the temperature regi-
mens (Table 2) was accompanied by a significant
increase in DHEA level in blood serum of aged
animals (as compared with the control) in both
one week and a month after the last RECE pro-
cedure. Against this background, the level of
corticosterone corresponded to the control in-
dices.

We have established that the level of sex ste-
roids, Ts in particular, is decreasing in aged rats, as
compared to the young animals’ indices (Table 2).
At temperature regimens of RECE (-120; —120;
—120°C and -60; —120; —120°C) the secretion of
sex hormones was stimulated. One week and a month
after cold exposures, the Ts level in blood serum
of aged rats was significantly increased, 3 times
exceeding the control values. The application of
RECE regimen (—60; —60; —60°C) also contributed
to a statistically significant increase in Ts concent-
ration. Moreover, no significant changes in E2 level
were observed. We believe that an increase in Ts le-
vel in blood serum of aged animals against the
background of various regimens of RECE is phy-
siologically reasonable, since the sex hormones
in the aging organism have a pronounced anabolic
activity.

Thus, RECE especially at temperature regimens
of —120; —120; —120°C and —-60; —120; —120°C
contributed to a stable stimulation of thyroid, ad-
renal and reproductive systems in aged rats. In
blood serum, the level of thyroid hormones and
‘adaptation’ hormone, DHEA, increased. The use
of RECE within the mentioned temperature regi-
mens may be assumed to change the sensitivity
of target organs to regulatory effect of hormones,
thereby significantly increasing the functional ca-
pacities of an aging body, by approaching them to
the level of young animals.

The regulation of energy processes in the
body is implemented via the sympathetic nervous
system by activating the enzymes, which ca-
talyze lipolysis and glycohemolysis [22]. The pre-
dominance of one of the sources of energy depends
on the body state and need for its adaptation in
case of homeostasis disorder [18]. Changes in
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Tabnuua 2. YpoBeHb rOPMOHOB B CbIBOPOTKE KPOBW CTapbIiX XMBOTHBLIX A0 1 NOCIe pasnunyHbix pexxnmos POXB
Table 2. Level of hormones in blood serum of aged animals prior to and after various regimens of RECE

pynna T,, HMonb/n T,, HMoOnNb/N Tc, HMmonb/n Ec, Hmonb/n Ar3A, Hmonb/n KopTukocTepoH, nr/mn
Group 'Ii, nmol/L T,, nmol/L TS, nmol/L Es, nmol/L DHEA, nmol/L Corticosterone, pg/mL
Kgg;ﬁ’f(ﬂb 1,00 + 0 31,00 + 2,6 2,05 + 0,65 | 0,25 + 0,05 2,17 + 0,38 168,45 + 3,85
Pexum POXB (-120; -120; -120°C)
RECE regimen (-120; -120; —120°C)
Henena nocne POXB % * *
Week after RECE 1,4 + 0,20 44,5 + 1,6% 7,1 £ 0,8 0,25 + 0,05 3,95 £ 0,15 173,00 = 3,00
Mecsau nocne POXB % « % %
Month after RECE 1,30 £ 0,20 47,00 + 5,30 6,10 £ 0,2 0,20 £ 0 4,05 + 0,15 164,8 = 1,10
Pexum POXB (-60; -120; -120°C)
RECE regimen (-60; —-120; —120°C)
Henena nocne POXB "
Week after RECE 1,38 £ 0,09* 53,70 + 3,86* | 6,30 + 1,07* | 0,15 + 0,03 3,98 £ 0,10 171,6 = 3,20
Mecau nocne POXB *
Moonth after RECE 1,30 + 0,09* 49,93 + 2,85* | 6,65 = 1,04* | 0,13 + 0,03 3,35 + 0,18 176,53 + 4,05
Pexxum POXB (-60; -60; —60°C)
RECE regimen (-60; -60; —-60°C)
Henena nocne POXB | 4 55 4 0,10* | 48,55 + 1,95% | 3,50 + 0,90* | 0,20 = 0,00 | 4,00 + 0,10* 175,25 + 2,65
Week after RECE = o= ' ’ = = i
Mecau nocne POXB
Month after RECE 1,15 + 0,05* 48,48 + 1,96* | 4,45 + 0,39* | 0,15 + 0,03 3,43 £ 0,37* 170,53 + 7,68

MpumevaHme: *— OTNINYNA CTATUCTUHECKN 3HAYMMbI MO CPABHEHMNIO C KOHTPONbHOM rpynnoi, p < 0,05.
Note: *— differences are statistically significant if compared with the control, p < 0.05.

Mecs1] MOCIE XOIOAOBBIX BO3JEHCTBUN ypoBeHb Tc
B CBHIBOPOTKE KPOBH CTapbIX KPBIC 3HAYUMO YBEIIH-
YUBaJICSA, B 3 pa3a INpeBbllIasi KOHTPOJIbHbIE 3HaYe-
nus. [Ipumenenune pexxuma POXB (-60; —60; —60°C)
TakXe CHOCOOCTBOBAJIO CTATUCTUYECKH 3HAYMMOMY
noBbILIeHUIO KoHUeHTpauuu Tc. Ilpu stom ypo-
BeHb Ec 3Haunmo He m3mensics. [lo Hamemy mHe-
HUIO, YBEIWYEHHE YPOBHS TC B CBHIBOPOTKE KpPOBH
CTapblX >KUBOTHBIX Ha (JOHE Pa3IMUYHBIX PEKUMOB
POXB ¢usnonornuecku menecooOpa3HoO, MOCKOIb-
Ky TIOJIOBBIE TOPMOHBI B CTaperolieM OpraHu3Me
00JIaIaf0T BBIPAKCHHOW aHAOOJMYECKOW aKTHB-
HOCTBIO.

Taxkum ob6pazom, POXB ocobenHo mpu Ttemre-
parypsbix pexkumax (—120; —120; —120°C) u (-60;
—120; —120°C) cnocoOGCcTBOBaIN YCTOMYMBON CTUMY-
JILUY TUPEOUIHOM, aJpEHAIOBOM U MOJIOBOM cCUCTEM
CTapbIX KpbIC. B CHIBOPOTKE KpOBM YBEIMYHMBAJICS
YPOBEHb F'OPMOHOB IIUTOBUAHON >KeJie3bl U TOPMO-
Ha «agantauum» JAI'DA. MOXHO NPEanoioxKUTh, YTO
ncronp3oBanue POXB B yka3aHHBIX TeMmIepaTypHBIX
PEeXMUMAX U3MEHSIET UyBCTBUTEIBHOCTb OPIaHOB «MH-
IIEHE» K PEeryisTOpHOMY JEHWCTBHIO TOPMOHOB, TEM
CaMbIM CYILECTBEHHO TOBBIMIAs (yHKIMOHATIBHbIC
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the lipid level of blood serum (lipid profile)
enable to objectively assess the level of fat meta-
bolism and the efficiency of the body regu-
latory system activity. The deviations of lipid
profile indices increase the risk for development
of cardiovascular diseases, liver and gallbladder
ones, efc.

It was established that for all the studied tem-
perature regimens of RECE, the lipid compo-
sition of blood serum of young rats changed
(Table 3).

For example, after the 9" RECE procedure
at the regimen of —120; —120; —120°C, the levels
of TC, TG, LDL cholesterol, as well as AC were
significantly increased. The development of hyper-
lipidemia in response to cold exposures is pro-
bably stipulated by a compensatory reaction of
the body of young animals, associated with the
need for additional energy production in cells
for the account of lipids. In distant observation
periods (in both one week and a month after
RECE), the level of these lipid fractions decrea-
sed and corresponded to the control indices. At
the same time, the level of HDL and VLDL choles-
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BO3MOYKHOCTH CTaperoIlero OpraHu3Ma, MpUOIrKas
WX K YPOBHIO MOJIOJIBIX JKUBOTHBIX.

Perynsinus sHepreTUYecKUX IMPOIECCOB B Op-
raHu3Me OCYIIECTBIISIETCS Yepe3 CHUMITATHIECKYIO
HEPBHYIO CHCTEMYy TyTeM aKTHBAIH (HEPMEHTOB,
KaTaTU3UPYIOMUX JIUIIONW3 W TIHKoreMonu3 [16].
[Ipeobnamanne OmHOTO W3 MCTOYHWKOB DHEPTHU 3a-
BUCHUT OT COCTOSIHHSI OpraHM3Ma M HEOOXOTUMOCTH
€ro ajanTalnuy NpU HApyLIeHHH ToMeocTasa [15].
W3MeHeHue ypOBHS JIMIUI0B CHIBOPOTKH KPOBH (JIH-
MUI0OrpaMMa) MO3BOJISIIOT OOBEKTHBHO OLEHUTH YPO-
BEHb JKHPOBOT0 0OMeHa M A(PPEKTUBHOCTD JICSTEIb-
HOCTH PETYASTOPHBIX CUCTeM opranmu3ma. [1pu oTkiio-
HEHHMH IOKa3aTejel JTUMUIOTPAMMBI TOBBIIIACTCS
PHUCK pa3BUTHS 3a00JEBaHUN CEPACYHO-COCYAMCTOM
CUCTEMBI, TIEUCHH, KEITYHOTO ITy3bIPS U T. 1.

YCTaHOBIIEHO, YTO TIPHU BCEX HCCIEIyEMBIX TEM-
neparypHblx pexxumax POXB usMensercs nununu-
HBI COCTaB CBHIBOPOTKH KPOBU MOJOIBIX KpPBIC
(Tabm. 3).

Tak, mocne 9-it mpouenypsl POXB mpu pexume
(-120; —120; —120°C) 3HaUMMO TOBBIIIAIKICH YPOB-
un OX, Tr, XCJIIHII, a Takxxke KA. PasButue ru-
MIEPIUNHIEMUN B OTBET Ha XOJIOJ0BbIC BO3JCHCTBHS,
BO3MOJKHO, OOYCJIOBJIEHO KOMIICHCATOPHOH peak-
[Med OopraHu3Ma MOJIOABIX JKUBOTHBIX, CBSI3aHHOU
C HEOOXOJMMOCTBIO JIOTIOJTHUTEIBHOTO YHEProodpa-
30BaHUS B KJIETKax 3a CYeT JIMMUAOB. B ormanen-
HbIE CPOKM HaOMIOACHWN (Yepe3 HEeleNr0 W MecsIl
nociie POXB) ypoBeHb HaHHBIX (paKkIuil JAMTHIOB
CHIDKAJICSI U COOTBETCTBOBAJ TOKA3aTeIsIM KOHTPO-
ns. Ilpu srom yposens XCJIIIBIT n XCJITIOHII
Ha BCEX JTalax dKCIEPUMEHTAIbHBIX UCCIICIOBAHUM
He u3Mensuics (Tabm. 3).

Ucnons3oBanne POXB B pexume (—60; —120;
—120°C) okaspiBajio Oosiee «MSTKOE» BIUSHHE Ha
JUMHHBIA TPOPUIL CHIBOPOTKH KPOBU MOJIOJBIX
KphbIc. Uepes CyTKH, HEJIENIO ¥ MECSIIL ITOCIIE MOCIIEA-
HEH TpoIenyphl OXJaXKISHHS TOKa3aTeNH JUIH]IO-
IrpaMMBbI COOTBETCTBOBAJIM KOHTPOJIBHBIM 3HAYEHUSIM
(Tabm. 3). MOXXHO TIPEAIIONIOKUTh, YTO TIPOBE/ICHUE
POXB B manHOM TeMmepaTypHOM pPEKHME HE BBI-
3BIBAJI0 BBIPAKEHHBIX CTPECCOPHBIX PEaKIMi opra-
HU3Ma MOJIOJBIX YKMBOTHBIX B BHJIE THICPIIMITHIC-
MUH.

ITocne 9-i1 mpouenypsr POXB B pexume (—60;
—60; —60°C) ypoBeHb JHUMHJIOB B CHIBOPOTKE KPOBU
MOJIOIBIX KpPBIC HE HM3MEHSUICS, OJHAKO 4epe3 He-
JIeNII0 MOCTIe XOJOMOBBIX BO3ACHCTBHH OTMEUAIOCh
3HaunMoe cHikeHue yposHs XCJIIIHIT u KA ot-
HOCHUTEIBHO KOHTPOJIS, a CITYCTS MECSIl CHHXKAJICS
u OX. CoOTHOLIEHUE JHUIHUIOB COXPAHSIIOCH B Mpe-
Jierax HopMoJIAAaAeMun (Tabi. 3).

Takum o6pazom, POXB B 3aBHCHMOCTH OT TE€M-
MepaTypHOro peXrMa TO-Pa3sHOMY H3MEHSIOT JIH-
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terols remained unchanged at all the stages of
experimental studies (Table 3).

The use of RECE in the regimen of —60; —120;
—120°C caused a ‘milder’ effect on lipid profile
of blood serum of young rats. One day, a week
and a month after the last cooling procedure,
the lipid profile indices corresponded to the cont-
rol values (Table 3). It can be assumed that the
RECE performance within this temperature regi-
men caused no pronounced stress responses of the
young animals’ body in the form of hyperlipidemia.

After 9 RECE procedures within the regimen
of —60; —60; —60°C, the level of lipids in blood
serum of young rats was unchanged, however,
in a week after cold exposures, a significant de-
crease in the level of LDL cholesterol and AC
relative to the control was observed, and a month
later, the TC reduced as well. The lipid ratio
remained within the normolipidemia (Table 3).

Thus, depending on the temperature regimen,
the RECE changes in a different way the lipid
profile of blood serum of young animals. The
regimen of —120; —120; —120°C is quite an ‘agg-
ressive’ because of the resulted stressful hyper-
lipidemia with further decrease in the level of
atherogenic lipid fractions. Against this back-
ground, the regimen of -60; -120; —-120°C
causes a ‘milder’ effect on the lipid profile of
blood serum, because no pronounced body stress
response as hyperlipidemia occurs.

With age, the level of lipids and their ratio in
the body change. During aging, due to an increase
in TC and TG levels, the general metabolism slows
down, and the fats are accumulated in organs and
tissues.

Here, we established the fact, that in blood
serum of aged intact rats, the level of TC, LDL
cholesterol and AC increased significantly as com-
pared to the indices of young animals (Table 4).
The RECE use within the temperature regimen
of —120; —120; —120°C was accompanied by a
decrease in TC, TG, levels and almost all the
lipoprotein fractions in blood serum both after
the 9™ session and one week and a month after
the last cooling procedure. However, the ratio of
good and atherogenic lipid fractions was not
unambiguous, since the HDL (‘good’ cholesterol)
level was also decreased. These changes in lipid
profile indicate the use of lipids as the energy
source in aged rats, and because with age the
liver becomes less involved into general metabo-
lism, the transport role of HDL cholesterol is also
reduced.

In aged animals, cooled at temperature regimen
of —60; —120; —120°C, the level of TC, LDL
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Tabnuua 3. YpoBeHb NMUNNA0B B CbIBOPOTKE KPOBW MOJIOABIX KMBOTHBIX 40 U NOCHE pasnunyHbIx pexnmos POXB
Table 3. Lipid level in blood serum of young animals prior to and after various regimens of RECE

pynna OX, MMonb/N XCINBM, mmonb/n Tr, MMonb/N XCIMHA, mmonb/n | XCINMNOHM, mmonb/n KA, yen. en
Group TC, mmolLl HDL cholesterol, TG, mmol/L LDL cholesterol, VLDL cholesterol, AC. arb. units
mmol/L mmol/L mmol/L
KoHtpons 4,41 + 0,29 1,77 + 0,11 0,64 + 0,02 2,34 + 0,21 0,3 + 0,01 1,49 + 0,09
Pexum POXB (-120; -120; -120°C)
RECE regimen (-120; -120; -120°C)
5 grg‘;gg‘ﬁf‘gs"o?éa 6,75 + 0,13* 1,21 + 0,19 1,22 + 0,29% 4,98 + 0,20* 0,49 + 0,13 3,83 + 0,35*
ng‘e‘z Q?t(;j:eREg)E(B 4,19 + 1,71 1,35 + 0,10 0,78 + 0,09 2,48 + 1,59 0,36 + 0,05 1,77 + 1,06
i ';?t‘;‘:eR';g)éE 3,68 + 0,18 1,14 + 0,02 0,66 + 0,02 1,38 + 0,14 0,3 = 0,01 1,09 + 0,35
Pexxum P3XB (-60; —120; —-120°C)
RECE regimen (-60; —120; —120°C)
5 ﬁrggg;‘ﬁfg’goﬂ:’g‘&E 4,15 + 1,06 1,25 + 0,05 0,80 + 0,03 2,65 + 1,07 0,35 + 0,01 1,93 + 0,83
HSG:QE Q?t‘;’:eREg’E(B 3,91 + 0,31 1,40 + 0,16 0,82 + 0,17 2,13 + 0,08 0,38 = 0,08 1,79 + 0,09
“ﬁgsﬁh”;igfgsgf 4,13 = 0,76 1,66 + 0,05 0,81 + 0,05 2,07 + 0,77 0,40 + 0,03 1,51 + 0,51
Pexum PIXB (-60; -60; —60°C)
RECE regimen (-60; -60; —60°C)
5 ﬁrggg;‘ﬁfg;’o?;(&E 5,38 + 0,38 1,71 + 0,21 0,82 + 0,09 3,26 + 0,26 0,37 + 0,03 2,34 + 0,66
N e o | 3,21 0,39 1,96 + 0,11 0,71 £ 0,03 0,93 + 0,49* 0,33 + 0,02 0,65 + 0,29*
Mecau nocne P8 | 2,91 + 0,16* 1,18 + 0,02 0,74 + 0,02 1,39 + 0,15* 0,34 + 0,01 0,89 + 0,3*

MpumyaHume: *— oTNUYMA CTaTUCTUYECKN 3HAYMMbI MO CPABHEHWUIO C KOHTPOrbHOM rpynnon, p < 0,05.
Note: *— differences are statistically significant if compared with the control, p < 0,05.

MUAHBIA  TPOQUIL CHIBOPOTKA KPOBH  MOJIOJBIX

cholesterol and AC

in blood serum decreased

#KUBOTHBIX. Pexum POXB (—120; —120; —120°C)
JIOCTATOYHO «arpecCUBEH», MOCKOJIbKY BBI3BIBAET
CTPECCOBYIO THUNEPIUIHUIEMHUIO C TOCIETYIOIIUM CHU-
KEHHEM YpPOBHS aTE€POr€HHBIX (PpaKkUuid  JHIH-
noB. Ha stom (hoHe KoMOMHMpOBaHHBIN peskuM (—60;
—120; —120°C) oka3piBacT Ooyee «MSATKOS» ICHCTBHE
Ha JIMIIMIHBINA TPOQUIB CHIBOPOTKU KPOBH, OCKOJIBKY
HE COITPOBOXKIAETCS BBIPAKEHHOM CTPECCOPHOM peak-
LUed OpraHu3Ma B BHJIE TUIIEPIUITHIECMHH.

C BO3pacToM YpOBEHB JIMIIUIOB U MX COOTHOIIE-
HUE B OpraHm3Me u3MeHseTcs. B mpomecce crape-
HUs 3a cueT yBenmueHus ypoHs OX u Tr 3amen-
nsieTcst oM MeTaboIM3M, HAKaIIUBAIOTCS SKUPBI
B OpraHax M TKaHsX.
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statistically and significantly relative to the control
indices during all the terms of experimental stu-
dies (after the 9" procedure, as well as in both
one week and a month after the last RECE
procedure). Herewith, in contrast to the regimen
of —120; —-120; —-120°C, the level of TG and
HDL cholesterol did not significantly change.
The RECE within this temperature regimen may
be assumed to intensify the metabolic processes
in liver, since the ratio of good and atherogenic
lipid fractions approached to normolipidemia,
and the lipid level in blood serum almost cor-
responded to the indices of young control ani-
mals.
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B nammx wuccnenoBaHUSAX YCTAHOBJIEHO, YTO B
CBIBOPOTKE KPOBH CTapblX HMHTAKTHBIX KpBIC YpO-
Beub OX, XCJHIHIT u KA cymecTBeHHO MOBbI-
wajics MO CPaBHEHUIO C IOKA3aTEISIMU MOJIOIBIX
KUBOTHBIX (Tabnm. 4). IIpumenenne POXB B Tem-
neparypHom pexume (—120; —120; —120°C) comn-
POBOXKIANIOCh CHUXKEHUEM YPOBHSI B CBIBOPOTKE
kpoBu OX, Tr m mpakTudeckw BcexX (Pppakuuii Ju-
[IOTMPOTENHOB KaK Iocie 9-ro ceaHca, Tak W 4epes
HEAETI0 M MeCAll I0Cjie MOCIeAHEeH NPOIeTyphl
oxylaxaeHus. ONHAaKoO COOTHOULIEHHWE IOJIE3HBIX W
aTepOTreHHbIX (QPaKUUi JUIUAOB OBLJIO HE OIHO-
3HauHO, MockoJbKy ypoeHb XCJIIIBII («xoporue-
ro» XOoJecTeprHa) TaKKe CHIDKaics. Takue u3MeHe-
HUS JIMUJIOTPAMMBbI CBUJETENBCTBYIOT O TOM, YTO

After applying the RECE regimen of —60; —60;
—60°C, a statistically significant decrease in TC,
TG and LDL cholesterol levels was observed in
blood serum of aged rats, for all the observation
terms (Table 4). At this background, a decrea-
se in HDL cholesterol (‘good’ cholesterol) level
was also found, as a result the AC remained ele-
vated. We may conclude that the mentioned
temperature regimen by the nature of changes in
lipid profile of aged rats is comparable to that
of —120; —120; —120°C, since the data of lipid
profile show the use of lipids as energy source du-
ing cooling, with no hepatic metabolism activation.

Thus, our findings confirmed the RECE tem-
perature regimen of —60; —120; —120°C to be the

Tabnuua 4. YpoBeHb NUNUAOB B CbIBOPOTKE KPOBW CTapbIX XMBOTHbIX 4O M MOCHe pasnmyHbIX pexnmo POXB
Table 4. Lipid level in blood serum of old animals prior to and after various regimens of RECE

XCIMNB, mmonb/n XCIMHMN, mmonb/n | XCIMOHIM, mmons/n
'—Gpryo"'u"a OTXC "r"n""n‘]’gﬁ/L“ HDL cholesterol, TT"G er:::;//f LDL cholesterol, | VLDL cholesterol, AHCA'B‘;E“'UﬁFi‘t'S
p ' mmol/L ’ mmol/LI mmol/L » arp.
Kgg;’::’;]b 6,56 + 0,66 1,46 + 0,01 0,70 + 0,07 4,79 + 0,63 0,32 + 0,03 3,561 + 0,47
Pexum PIXB (-120; —-120; -120°C)
RECE regimen (-120; -120; —-120°C)
9 cearcos POXB 3,08 + 0,12* 1,00 + 0,05* 0,44 + 0,08* 1,88 + 0,03* 0,20 + 0,04 1,69 + 0,09*
9 procedures of RECE
Henena nocne POXB «
Woek after REGE 3,10 + 0,10* 0,82 + 0* 0,57 + 0,03* 1,64 + 0,09* 0,26 + 0,01 1,15 + 0,06
Mecsy nocne POXB % % % %
Month after RECE 3,65 + 0,05 0,98 + 0,04 0,58 + 0,04 2,40 + 0,10 0,26 + 0,02 2,18 + 0,21
Pexum P3XB (-60; -120; -120°C)
RECE regimen (-60; -120; -120°C)
9 ceaHcoB POXB " .
9 procedures of RECE | 379 * 0,257 1,23 £ 0,14 0,64 + 0,04 2,26 + 0,34 0,29 + 0,02 1,73 + 0,47
Hepnena nocne POXB % « *
v pakipleadadiba 2,561 + 0,10 1,21 + 0,08 0,51 + 0,08 1,46 + 0,13 0,24 + 0,03 1,61 + 0,28
Mecsay nocne POXB
Month after RECE 3,27 + 0,16* 1,24 + 0,09 0,69 + 0,02 2,01 + 0,22* 0,32 + 0,01 1,92 + 0,39*
Pexxum POXB (-60; —60; —60°C)
RECE regimen (-60; —-60; —60°C)
9 cearicos POXB 2,36 + 0,08* 0,69 + 0,18* 0,54 + 0,05* 1,37 + 0,16* 0,30 + 0,02 2,17 + 0,79
9 procedures of RECE
Henena nocne POXB | 5 47 , o9+ 0,81 + 0,06* 0,58 + 0,02* 2,09 + 0,14* 0,27 + 0,01 2,31 + 0,33
Week after RECE 4 - ’ - ! - ! - ! - ’ -
Mecau nocne POX | 3 16 4 0 13% 0,9 + 0,23* 0,56 + 0,04* 1,81 + 0,29% 0,26 + 0,02 2,82 + 0,61
Month after RECE ’ - [ ’ = Y . =y ’ + 0, ' + 0,
MpumeyaHue: *— OTNMYMS CTATUCTUYECKU 3HAYMMBI MO CPABHEHUIO C KOHTPOsbHOM rpynnoi, p < 0,05.
Note: *— differences are statistically significant if compared with the control, p < 0.05.
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y CTapbIX KpbIC JIMMUABI UCHOIB3YIOTCA KaK MCTOY-
HUK JHEPrUH, a MOCKOJIbKY C BO3PACTOM II€YEHb B
MEHBIIEH CTENEeHHW y4yacTBYeT B OOIIEM MeTado-
nu3me, To u TpaHcnoptHas ponb XCJIIBII Takxke
CHMYKAeTcsl.

VY crapeIx JKHMBOTHBIX, KOTOpBIE OXJIAXKIAJIUChH
mpu temrieparypaoM pexume (—60; —120; —120°C),
ypoerb OX, XCJIITHIT u KA B chIBOpOTKE KpOBHU
CTaTUCTHUYECKH 3HAYMMO CHIDKAJICS OTHOCHTEIb-
HO TIOKa3areyiell KOHTPOJIS BO BCE CPOKH JKCIIEPH-
MEHTaJIbHBIX UCClenoBaHuil (mocine 9-ro ceanca,
a TaKKe 4yepe3 HEAENI0 M Mecsll Mocie MocieaHen
npoueaypsl POXB). Ilpu 3ToM B oTinuune ot pexu-
Mma (—120; —120; —120°C) yposens Tr u XCJIIBII
3HaUUMO HE H3MEHsUICS. MOXHO MpPEANOIOXKHUTS,
yto POXB npu naHHOM TeMIlepaTypHOM pexUME
aKTMBU3MPOBAIN META0OIMYECKUE MPOLECCHl B Iie-
YEeHHU, IOCKOJIBKY COOTHOIIEHHE IIOJIe3HBIX U are-
POTEHHBIX (hpaKIHUH JUIHIOB TPHOIH3UIOCH K HOP-
MOJIMTIU/IEMUHN, & YPOBEHb JIMIUAOB B CHIBOPOTKE
KPOBH TPAaKTUYECKH COOTBETCTBOBAJ ITOKA3aTENIIM
MOJIOJIBIX KOHTPOJIBHBIX KUBOTHBIX.

[Tocne mpumenenus pexuma POXB (—60; —60;
—60°C) B CBIBOPOTKE KPOBH CTapbIX KpbIC Habmona-
JOCh CTaTHCTUYECKH 3HAYMMOE CHIKEHHE YPOBHS
OX, Tr u XCJIIHII Bo Bce CpoKH HCCIEIOBAHUI
(Tabm. 4). Ha aTom (poHE Takke OTMEYaIOCh YMEHb-
menne ypoBHs XCJIIBII («xopomrero» xonecrepu-
Ha), B pe3yabrare yero KA ocraBaics IOBBIIIEHHBIM.
MoxHO cjenarb BBIBOJ, YTO YKa3aHHBIM TemIlepa-
TYPHBIM PEXUM MO XapaKTepy U3MEHEHUH JIUIUJIHO-
ro mpouiIst CTapbhIX KPBIC COTMIOCTABUM C PEKUMOM
(-120; —120; —120°C), MOCKOIBKY JaHHBIE JHUIHIO-
IrpaMMBbl CBUJETEILCTBYIOT 00 HCIIOJIb30BAaHUM JIH-
MUI0B KaK HCTOYHHUKA DHEPTUH MPU OXJIaXKACHUH 0e3
AKTHBAIL[MH NIEYEHOYHOTO METa00IM3Ma.

Takum 00pazoM, MPOBEJCHHBIC HKCIIEPUMEHTAIIb-
HBIE HCCIICIOBAHUS TOATBEPKAAIOT, UYTO TEMIIEpaTyp-
Helii pexkxum POXB (—60; —120; —120°C) sBnsercs
HanOojee ONTHMAJbHBIM JJIsl CTapblX JXHBOTHBIX,
IIOCKOJIbKY IIOCJIE €r0 NPOBEIEHHS HOPMalU3yeTcs
(hYHKIIHS THPEOUTHON, aIpeHANIOBO U TIOJIOBOH CH-
CTeM, a TaK)Ke aKTUBUPYIOTCSI METa0OJIMUECKHE MPO-
LIECCHI B TICYEHH, O YeM CBUJECTEIHCTBYET HOPMOJIH-
MUEMHUSL.

BriBOABI

YcraHOBNIEHO, UTO TeMIepaTypHble peskuMbl POXB
(-120; —120; —120°C) u (-60; —120; —120°C) sBns-
I0TCSl Hambosiee ONaronpUsTHBIMUA IS (YHKIHO-
HUPOBaHUS aJPpEHOTUPEOUIHON U IMOJOBOM CHCTEM
OpraHM3Ma MOJIOABIX JKUBOTHBIX IO CPaBHEHHUIO C
pexumom (—60; —60; —60°C). Ucmonp3oBaane POXB
B OINUCAHHBIX TEMIEPATypHBIX PEXHMax CIOCO0-
CTBYET TOAJIEP>KAaHUIO B KPOBU HEOOXOAUMOTO YPOB-
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most optimal for aged animals, since after applying
it the function of thyroid, adrenal and reproductive
systems was normalized, and metabolic pro-
cesses in liver were activated, as evidenced by nor-
molipidemia.

Conclusions

The RECE temperature regimens of —120; —120;
—120°C and —60; —120; —120°C were established
to be the most favorable for functioning of
adrenothyroid and reproductive systems of young
animals’ versus that of —60; —60; —60°C. The use of
RECE within the described temperature regimens
maintains the necessary levels of thyroid hormones
in blood, increases the functional activity of
androgens, that is important for normal develop-
ment.

The RECE use, especially within the temperature
regimens of —120; —120; —120°C and -60; —120;
—120°C, normalizes the function of thyroid, adrenal
and reproductive systems in aged rats, thereby
significantly increasing the activity of functional
systems of an aging organism, by approaching it
to the level of young animals.

The RECE depending on the temperature re-
gimen showed a different impact on lipid profile
of blood serum in young and aged rats. In young
animals, the RECE regimen of —120; —120; —120°C
at the initial stages caused hyperlipidemia with
a subsequent decrease in the level of atherogenic
lipid fractions. Against this background, the re-
gimen of —60; —120; —120°C caused a ‘milder’
effect on lipid profile of blood serum, because
no pronounced stress response of the body as
hyperlipidemia, occurred. In aged animals, the
RECE performance only with the cooling re-
gimen of —60; —120; —120°C normalized the ratio
of good and atherogenic lipid fractions (normoli-
pidemia), and the level of lipids in blood serum
and their balance almost corresponded to the in-
dices in young control animals.
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Hs TOPMOHOB IIHMTOBHUJIHOW JKeNe3bl, YBEIWYHMBAET
(YHKIMOHAIBHYIO aKTUBHOCTH AaHIPOTCHOB, YTO
Ba)KHO U1l HOPMAJIBHOTO Pa3BUTHS OPTaHU3MA.
[Ipumenenne POXB, ocobeHHO B Temmeparyp-
HBIX pexxumax (—120; —120; —120°C) u (—60; —120;
—120°C), HopManu3yeT GyHKINIO THPEOUTHOM, ajipe-
HAJIOBOM M TMIOJOBOM CHUCTEM CTapblX KpbIC, TEM
CaMbIM CYIIECTBEHHO TOBBIIIAET aKTUBHOCTH (PyHK-
LMOHAIFHBIX CHCTEM CTapeIolero opraHu3Ma, MpH-
OrrKast ee K YpOBHIO MOJIOJIBIX JKUBOTHBIX.
ITokazano, uro POXB B 3aBUCHMOCTH OT TeMIIE-
paTypHOro pexuMa Mo-pa3HOMY BIIUSIOT Ha JIMMUA-
HBIH PO(UIIb CHIBOPOTKU KPOBH MOJIOIBIX U CTAPBIX
KpBIC. Y MOJOIBIX KMBOTHBIX pexkuM POXB (—-120;
—120; —120°C) Ha HadaJBHBIX ATAITaX BBI3BIBACT T'H-
MEPIUITUAEMUIO C TIOCIEAYIOIINM CHUKCHUEM YPOB-
HS aTeporeHHbIX (hpakiuii munumoB. Ha stom done
pexum (—60; —120; —120°C) oka3bIBaeT O0OJIEE «MST-
KOe» AENCTBHE HA JMNUIHBIA NPO(UIb CHIBOPOTKH
KpPOBH, TIOCKOJIBKY HE COIMpPOBOXKAAETCS BBIPAKECH-
HOW CTPECCOpPHOM peakiueld opraHvu3ma B BUJE T'H-
NEPIUNUIEMUN. Y CTapblX >KUBOTHBIX IPOBEICHHE
POXB Tonpko no pexumy oxnaxaenus (—60; —120;
—120°C) nmpHuBOAMT K HOPMaJHM3alMM COOTHOIIEHHUS
MOJIC3HBIX M aTePOTeHHBIX (paKUUil JTUMUAO0B (HOpP-
MOJIMIIUAEMHUH), @ YPOBEHb JIUIHIOB B CBHIBOPOTKE
KpOBH M MX OajaHC NPaKTHYECKH COOTBETCTBYIOT
[10KA3aTeIIsIM MOJIOABIX KOHTPOJIbHBIX JKUBOTHBIX.
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