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[loBbIIeHNE YyCTOWYMBOCTH OpPraHU3Ma K XOJIOAY AOCTHU-
raercs 3a C4eT 3HAYUTEIBHOIO HAaINpsDKEHUs (QyHKIUU TH-
PEOHIHON CHUCTEMBI M CBS3aHHOTO C 9TUM YBEIHYCHHEM
o0mmx pacxonoB 3Hepruu. OOIENPUHATHIM TAaK)Ke CUUTA-
eTcs, YTO B MPOLECCE IBOMIOLMU Y MJIEKOIMHUTAIOMINX BBIpa-
OoTasuch crieruuuecKue MeXaHu3Mbl d3PPEKTUBHOTO MOJI-
Jep KaHUsl SJHEPreTHYeckoro OalaHca W SKOHOMHH JHEpro-
Tpart, OHUM U3 KOTOPBIX SBJSIETCS IHKI OOIPCTBOBAaHHUE-
COH. VI3MeHeHuUs1 BpeMEHHbBIX XapaKTePUCTHK LHKIa 00IpCT-
BOBAaHHE-COH U POJIb CHA B CHUXKCHUH YPOBHS IHEPreTH-
YEeCKHX 3aTpaT OpraHU3Ma IPH XOJOJOBOHW aKKJIMMAIHH
M3YYeHBl HEJIOCTaTOYHO.

Ienp paGoThl — U3YUUTH B3aUMOCBSI3b MEXIY YPOBHEM
AKTHUBALIMM THPEOMJIHOW CUCTEMBI B MPOIECCE PA3IHYHBIX
BHZOB XOJOJOBOW aKKIMMAIUU W COITyTCTBYIOIIUMH H3Me-
HEHHSMH IMKIJIA 0OJPCTBOBAHUE-COH Y KPBIC.

OKCHEPUMEHTHl 0100pPEHBl KOMUTETOM IO OHMOITHUKE
npu UIIKuK HAH Vkpauns! u nposeneHsl Ha 7—8-mecsu-
HBIX KpbIcax-camiax Juauu Buctap (220-250 ). [T hopmu-
pOBaHHS IOJTOBpeMeHHOW akkiaumanuu (IA) >KHBOTHBIX
cozepkanu B TeueHue 30 AHEH B yCIOBUAX C TOHM)KEHHOU
Temneparypoil okpyxatouieid cpenbl (4°C). Jlns kpatko-
BpemMeHHoOU akkimumanuu (KA) ’KUBOTHBIX TOABEpraiud B
TedeHHe 2-X JTHEH B CBETIIOE BpeMs CYTOK 2-M CepusM U3 9
oxnaxxaeHui no 15 mun npu temneparype 10 min —12°C ¢
MHTEpBaJIaMHy 10 45 MUH NIpU KOMHaTHOU Temnepatype 23°C.
KoHIleHTpanuu THPEOUJHBIX TOpMOHOB (06Imero 3,5,3°—
tpuiiontuponuna (T,) u obmero Tupokcuna (T,)) B cbiBo-
POTKE KPOBM OIpEIesin C IMOMOIbI0 PaIMOUMMYHO-
JIOTUYECKOTO aHayin3a. [JIUTEeNbHYI0 peructpanuio ouo-
ANEKTPUUECKOH aKTHBHOCTH MO3Ta ¥ MOCIEAYIOIIee OTpee-
JIHWEe Havaia W OKOHYAHHs CTaJuil CHA OCYNIECTBISIIH IO
OOLIENPUHATHIM KPUTEPHUSIM.

JlonroBpeMeHHasi aKKJIMMAIMs MPUBOJMIA K YBEIUYe-
HUIO JUINTENIBHOCTHU CHa Kak MeaneHHoBosHoBoro (MBC) (¢
54,8+£2,7 mo 72,5 £4,6%), Tak n mapanokcaiapHoro (IIC) cna
(c7+£1,1 no 10,6 £ 0,6%) 3a cuyeT yMEHbIICHHUS KOJINYECTBA
6oxapcrBoBanus (¢ 38,2 + 3 1o 16,9 + 6%), npoucxozsiero
Ha ()OHE 3HAYUTEIBHOTO yBEIHYeHHs ypoBHA T, B CHIBOPOT-
ke kpoBu (¢ 84,3 + 7,3 mo 157,1 £+ 23,7 umons/n). Ilpu KA
(-=12°C) TupeouHas cucTeMa aKkTHBHPOBAJIaCh MEHEE BbIpa-
*eHo: Konuenrpauus T, Bospactana ¢ 84,3 +7,3 no 125,8 +
9,8 HMOJB/JI, IPH 3TOM TOCTOBEPHO YBEIMUYUBAIACH I[IH-
TenbHOCTE TONbKO [1C (¢ 6,4 + 2,6 no 10,8 + 5,6%) 3a cuer
YMEHBIIIEHUs KondecTBa OoxpcTBoBanus ¢ 42,9 + 8,9 no
28,4 +7,7%. ITocne KA(10°C) yBenuumBanach JUIMTEIbHOCTh
MBC (c 56,5 + 4,9 no 84,5 + 6,1%) B cBeTIIOE BpeMs CYTOK Ha
(oHEe TEHICHIMHU K YBEIHMYCHHIO aKTUBHOCTH THPEOMIHON
cucrembl. Conepxanue T, B xone popmupopanus KA u JIA
JOCTOBEPHO HE M3MEHSIIOCH.

CienoBaTesibHO, IO Mepe MOBBIINICHUS HArpy3Kd Ha
TUPEOUIHYIO CUCTEMY B MPOILECCE XOJIOJOBOW aKKINMMalul
YBEJIUYUBACTCS JJIUTEIBHOCTh CHA, YTO MOATBEPIKAAECT
IPEANOJIOKEHHE O €ro PoJiu B MpoIlecce MOoAAepKaHUI
JHEPTeTHYECKOro OajlaHCa M YKOHOMHUHU JHEpProTpar IpH
XOJIOZIOBOH aKKIMMAI[HH.
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The increasing of cold resistance of an organism is
achieved through the significant increase in thyroid system
activity and is associated with overall energy expenditure
increase. Moreover, it is commonly believed that during
mammal evolution the specific mechanisms for effective
maintenance of energy balance and energy expenditure
savings were formed, and one of these mechanisms is sleep-
wake cycle. Changes of sleep-wake cycle temporal chara-
cteristics and the role of sleep in the reducing of energy
consumption during cold acclimation have been studied
insufficiently.

Thus, the aim of the work was the study of interrelation
between level of thyroid system activation during different
types of cold acclimation and related sleep-wake cycle chan-
ges in rats.

The experiments were performed in 7-8-month-old
Wistar rats (220-250 g body weight) and were approved by
the Committee of Bioethics at IPC&C of the NAS of Ukraine.
Long-term acclimation (LTA) was achieved by keeping rats
at 4°C for 30 days with food and water ad libitum. For
short-term acclimation (STA) the animals were exposed to
the temperature of —12 or 10°C for 15 min every hour during
the day, for a total nine exposures. This procedure was re-
peated next day. Concentrations of thyroid hormones (total
serum 3,5,3’- triiodothyronine (T,) and total thyroxine (T,))
were determined by radioimmunoassay. Long-term records
of brain bioelectrical activity were manually stage scored as
REM sleep, slow-wave sleep (SWS) or wakefulness in 4-s
epochs.

Long-term acclimation led to the sleep duration increase,
both slow wave sleep (SWS) (from 54.8 +2.7 to 72.5 + 4.6%)
and REM sleep (from 7 + 1.1 to 10.6 + 0.6%) on account of
reducing of the wakefulness amount (from 38.2+3t0 16.9 +
6%). These changes were observed on the background of
significant increase of serum T, (from 84.3 £ 7.3 to 157.1 +
23.7 nmol/l). The lower level of thyroid system activation
was observed during STA(-12°C): T, concentration
increased from 84.3 + 7.3 to 125.8 + 9.8 nmol/l, and only
REM sleep amount was significantly increased (from 6.4 +
2.6 to 10.8 + 5.6%) on the background of wakefulness
amount decrease from 42.9 + 8.9 to 28.4 + 7.7%. After STA
(10°C) the SWS amount increased in the light period of the
day (from 56.5 + 4.9 to 84.5 + 6.1%) on the background of
tendency in thyroid system activity increase. No changes
were observed in serum T, concentration during forming of
STA either LTA.

Thus the results show that the higher thyroid system
loading is accompanied by higher sleep duration, that
confirms the hypothesis about its role in the maintenance
of energy balance and energy expenditure saving during
cold acclimation.
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