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JI1st ABUIIEHHSI CTIHKOCTI OPTaHi3My IO XOJIOIY
BHUKOPHCTOBYIOTBCSI OCOOJIMBI PEXXUMU OXOJOJKEH-
HS, sIKi 3aCHOBaHI Ha Pi3HUX TepMiHaxX, KPaTHOCTI Ta
TeMriepatypi BiumBy. Ilix yac BuGopy Temriieparyp-
HUX PEXHMIB, a TAKOXK UIS OIIHKH IXHBOTO BILIHBY
Ha OpTaHi3M JIOMUHH JONUIRHO KEPYyBaTHCS PO3-
pobnenum y pamkax European COST Action 730
YHIBepCaJbHUM TEMIEepaTypHUM KITIMATHYHUM iH-
nexcoM (Universal Thermal Climate Index). Ilpm
IILOMY BEJIMYMHA TEMIIEPATypHOTO CTpPECy BH3HA-
Ya€EThCS 32 CKBIBAJICHTHOIO IKAJO, siKa 0a3yeTh-
¢ 1 OyayeTbCcsl Ha JaHMX KOMOIHOBAaHOTO BILIHBY
(hakTOpiB HABKOJMIITHBOTO CEPEIOBHINA, a CaMe: TEM-
reparypu TMOBITPS, TOKA3HUKIB COHSYHOI paiiariii,
BOJIOTOCTI Ta MIBUAKOCTI BIiTpY. Y HaIUX eKCITe-
PUMEHTaX BHUKOPHUCTOBYBAIM HHU3bKI IO3UTHBHI
(10°C) Ta merarusHi (—12°C) TemIteparypHi BIUTHBH.
3riggo 3 1Hmexcom 10°C BIANOBIZAIOTH HIKHIN
MEXi Jianma3oHy TeMIleparyp, B SKOMY BiACYTHiH
TeMrepaTypauii ctpec, a —12°C — HIDKHIA Mexi
Jiama3oHy, Ui SKOTO XapaKTEepHUH TepMalbHUN
CTpec cepenHboi Benuuunu [1].

lnodizapuo-Tupeoinna cucrema (I'TC) minTpu-
My€ MeTaOOIYHMA OajaHC B OpPraHi3Mi 3a JOMOMO-
TOI0 PETYNAIl MO3UTUBHOTO 1 HETaTHUBHOTO 3BOPOT-
HOTO 3B’SI3KY, OCHOBHUM PETYISATOPHUM MEXaHi3MOM
sskoro € cekpertiss TapeorponHoro (TTI) Ta TH-
peoigaux (TI) TOpMOHIB, SKi BITITpalOTh BaXKIIH-
By pOJb y METa0Oji3Mi, €HEpPreTHYHOMY OayaHci
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Special cooling modes, based on different
periods, frequency and temperature of exposure
are used to increase the body’s resistance to cold.
When selecting temperature modes, as well as for
assessing their impact on human body, it is expe-
dient to follow the Universal Thermal Climate
Index developed within the European COST
Action 730. Herewith, the value of thermal stress
is determined by an equivalent scale, based and
built on a combined impact of environmental
factors, namely air temperature, parameters of solar
radiation, humidity and wind speed. In our expe-
riments, we used low positive (10°C) and negative
(-12°C) temperature exposures. According to the
index, the temperature of 10°C corresponds to
the lower limit of temperature range with no
thermal stress, and that of —12°C matches the lower
limit of range characterized by moderate thermal
stress [1].

The pituitary-thyroid system (PTS) maintains
metabolic balance in the body by regulating
positive and negative feedback, the main regulatory
mechanism of which is secretion of thyroid-
stimulating hormone (TSH) and thyroid hormones
(TH), which play a key role in metabolism, energy
balance and thermogenesis. By stimulating nu-
merous metabolic pathways involved in deve-
lopment, remodelling and delivery of energy to

tissues, TH promote cold-induced thermogenesis in
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Ta TepMoreHesi. B pesymbrari cTUMYysLii 4MCIeH-
HUX METa0ONIYHUX NUIAXIB, 3aJIy4CHUX [0 PO3-
BUTKY, PEMOJCIIOBaHHS Ta JOCTAaBKW €Heprii 1o
TKaHuH, TI" CIpUSAIOTH 1HIYKOBAaHOMY XOJIOAOM TEp-
MOTeHe3y y Oypiil )KHpOBif TKaHWHI. TakuM YHHOM,
TPUBAJIICTh 1 CTYIiHB aJanTallii 0 XOJIOIy MEBHOIO
MIpOo0 3ajekarh Bif GYHKIIT IIATOMOAIOHOI 3a-
JIO3W. ApjanTariisi 10 XOJOXy BHUKIHKAE IeHOmIy-
BaHHA THUpokcuHy (T4), mo chpwuse miABUIICHHIO
piBHs TpuiionTupoHiny (T3) y kxpoBi mioneii i TBa-
puH. TpuilOATHUPOHIH € IHAYKTOPOM eKcIpecii Hom-
TUPOHIHACHOONHA3U B OypoMy >KHpi, TEYiHLI Ta
HUpKax [2, 4, 5]. Kpim Toro, Mop¢osoriuti ta ¢pyHK-
uionaneHi 3MiHM y ['TC BimOyBaloThCsl SIK TpH-
pOAHA ajanTanis 10 npouecy cTapiHag [3].

MeTta poOOTH — BHBYHMTH CTaH LEHTPAILHOI
1 mepudepudHoi JaHOK TimodizapHO-TUPEOiTHOT
CHUCTEMH IMIypiB Pi3HOTO BIKY 3a yMOB KOPOTKO-
JaCHUX XOJIONOBUX BIUTMBIB 3a Temmeparypu 10 Ta
—12°C.

ExciepuMenTn Oynau cxXBaJieHi KOMITETOM 13
Oioetuku [HCTUTYTY mpobnem KpioOGiomorii i Kpio-
menuiuan HAH Vkpainn (Ilpotokon Ne 2 Bix
11.03.2020 p.) i mpoBogmamca BiAMOBiAHO A0 3a-
koHy Ykpainu «[Ipo 3axucT TBapuH BiJ] KOPCTOKO-
ro nmoBomkeHHs» (Ne 3447-1V Big 21.02.2006 p.) i
TTOJIOKEHDb «CBPOIEHCHKOT KOHBEHINI PO 3aXHUCT
XpeOCTHUX TBApWH, SKI BUKOPHUCTOBYIOTHCS IS
EKCIICPUMEHTAPHIX Ta IHIIAX HAYKOBUX IIIJICH»
(Crpacoypr, 1986).

PobGory BukonyBamu Ha 6-, 12- i 24-MicauyHHX
caMIIx OUTMX 6e3MOpOMHUX IIyPiB, SIKUX JI0 CKCIIe-
PUMEHTY YTPUMYBAJIM y BiBapil0 Ha CTaHIAPTHOMY
paioHi.

3a yMOB KOPOTKOYaCHUX XOJIOZOBUX BIUIMBIB
(KUXB) mypiB yrpumyBamu npu 10 abo —12°C
y XOJIOOOBiH Kamepi mpoTaroM 15 XB KOXKHOI ro-
IVHU, TOTIM 45 XB BOHHM 3HAXOOWJIKCS 1032 XO-
JIOJTOBOIO Kamepoto 3a Temmeparypu 22—24°C. Takum
guaoM, KUXB mpoBomuim 1Ba mHI 1O JEB’ATH pa3
MIPOTATOM CBITJIOi YACTHHH JTOOM.

[lypiB po3mummiam Ha Tpynu (n = 5 y KOXKHIN):
KOHTpoNbHY (iHTakTHI TBapwuu); KUXB 10°C Ta
KUYXB -12°C.

TBapuH 3 €KCIIEPUMEHTY BUBOIWIN LUIIXOM Jie-
Kamitanii.

3abip KpoBi, fK 1 (parMeHTiB IHIIMX TKaHUH
st 610XIMIYHEX 1 MOPQONOTIYHMX JOCHTiHKEHb,
NPOBOAWIM TCHsl JEKamiTalii TBapuH. 3pa3Ku
KpoBi neHtpudyrysanu npu 500 g 3a Temneparypu
22°C mpotsarom 15 xB Ha nieHTpHdY31 «MPW-311»
(Mechanika Precyzyjna, Ilosnbina), moTiM BiJOK-
pEMITIOBAJT CHPOBATKY KPOBi 1 30epirainu 10 aHamizy
pu —18°C.
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brown adipose tissue. Thus, the duration and degree
of cold adaptation depend to some extent on
thyroid function. Adaptation to cold causes deiodi-
nation of thyroxine (T4), resulting in increased
tritodothyronine (T3) level in human and animal
blood. Triiodothyronine is an inducer of iodothy-
ronine deiodinase expression in brown fat, liver,
and kidneys [2, 4, 5]. In addition, morphological
and functional changes in PTS occur as a natural
adaptation to aging [3].

The research aim herein was to investigate the
state of central and peripheral links of pituitary-
thyroid system in rats of different ages under short-
term cold exposures at 10 and —12°C.

Experiments were approved by the Bioethics
Committee of the Institute for Problems of Cryo-
biology and Cryomedicine of the National Academy
of Sciences of Ukraine (Protocol No. 2 of March
11, 2020) and were conducted in accordance with
the Law of Ukraine ‘On the Protection of Animals
Against Cruelty’ (No. 3447-1V of February 21, 2006)
and the provisions of the European Convention
for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes
(Strasbourg, 1986).

The research was carried out in 6-, 12-, and
24-month-old white outbred male rats, housed in the
animal facility on a standard diet before experiment.

Under short-term cold exposures (STCEs), rats
were kept at 10 or —12°C in a cold chamber for
15 min each hour, followed by a 45-min stay outside
the cold chamber at 22-24°C. Thus, the STCEs
were performed for two days, by 9 times during
daylight hours.

Rats were divided into the following groups
(n =15 in each): control (intact animals); STCEs 10°C
and STCEs —12°C.

Animals were sacrificed by decapitation.

Blood samples, as well as the fragments of
other tissues for biochemical and morphological
studies were taken after decapitation. Blood
samples were centrifuged at 500 g at 22°C
for 15 min using a MPW-311 centrifuge (Mecha-
nika Precyzyjna, Poland), then serum was se-
parated and stored at —18°C before analysis.

The content of TSH, T4, T3 and their free forms
(FT4 and FT3) was determined by the enzyme-linked
immunosorbent assay (ELISA) using standard Kkits:
TSH-ELISA, T4-ELISA, T3-ELISA, FT4-ELISA
and FT3-ELISA (XEMA, Kyiv) according to the
manufacturer’s instructions. Optical density was
measured using an enzyme-linked immunosorbent
photometer-analyser ‘Humanreader’ (Human, Ger-
many). To assess the functional state of PTS, the
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Bwmict TTT, T4, T3 Ta ixunix BinsHuX ¢opm (T4s
i T3B) BU3HaYaJM METONOM IMYHO(EPMEHTHOTO
anamizy (IPA) 3a momomororo cTaHgapTHUX HAOOPIB:
TTI-IDA, T4-1DA, T3-IDA, BT4-IDA Ta BT3-IDA
(XEMA, KuiB) 3rimHO 3 iHCTPYKIISIMH BHPOOHHKA.
OnTuyHy MIIIBHICTE BHMIPIOBAIM Ha iMyHO(DEp-
MeHTHOMY (oTomerpi-anaiizatopi «Humanreader»
(Human, Himeuunna). Tako mis OIIHKH (YHK-
mioHainpHOro ctany ['TC po3paxoByBaiu YHiBep-
CaJbHI CHUCTEMHI I1HJIEKCH Ta KOe(illi€HTH: 1HIEKC
nepugepuunoi konsepcii (IIIK = T3B/T4B), inre-
rpansHuil Tupeoinnuit innexc (ITI) ((T3B + T4B)/
TTT) Ta cucremui koediuientu T3/TTI 1 T4/TTT.

Hani Oyno mpoaHani3oBaHO 3a JOMOMOIOIO Ia-
keta «Excel» (Microsoft, CIIIA) ta Social Science
Statistics. Po3mozin maHux 3a HOpMaJTbHUM 3aKOHOM
Oyo mepeBipeHo 3a momoMoroio tecty Kommoropo-
Ba-CmipHoBa. CTaTUCTHYHHMHA aHAJ3 pE3yIbTaTiB
npoBommin 3a MeromoM ANOVA. Jlani mpencras-
neHi y Bunsiai M + SE.

AHami3 OTpUMaHWX pPe3ylIbTaTiB TIOKa3aB, IO
y ILIypiB KOHTPOJIBHOI TpymH 3a BIKOM pPO30iXK-
HOCTI BHM3HAU€HO TiNbKH Y 24-MICAYHHMX TBapHH
MOPIBHSHO 3 6- 1 12-MiCSYHUMH 1 TITBKK 32 BMICTOM
TTI, sxwmii 3HWKYBaBcs Maibke yaBiui (Tabm. 1).
OTpumaHi pe3ynbTaTH Y3TOUKYIOTbCS 3 JaHUMH
pobotu R.P. Peeters [6], B skili Big3HadaeThCs 3a-
JIexHE Bif Biky 3HWKeHHS piBHA TTI Ha 111 HE3Mi-
HeHoi kouteHTparii T4B. 3amwkenns cekperii TTT,
WMOBIpHO, € pPE3yJIBTaTOM IiABUIICHOI UyTIMBOCTI
TUPEOTPONHUX TKaHWH 10 T4, ane mpu mboMy He
MO)KHAa BUKIIOYaTH ¥ BIUIUBY 3HIDKEHHS CEKperlil
TIOTaIaMyCOM THPEOTPOITHOTO PHIII3iHT-TOPMOHY.
HesBaxatoun Ha 3umxenHs piBHsa TTI mpu crapin-
Hi, SKe NPU3BOAWTH IO MpHUTrHiYeHHs cekpeuii T4
IIUTOTIOANIOHOK0  3aJI03010, KOHIIGHTpamis T4 Ta
T4B He 3MIHIOETBCSA, OCKUIBKM 3 BIKOM pO3Maj
T4 3menmyeTses [6].

VY 6-micsunnx nrypie KUXB npusoaunu 10 3MeH-
meHHs BMicTy TUtbku TTI maibke y 2,5 pasu i TUIBKH
mpu 10°C, Bmict T4 MaB TEHICHINIO JO 3MECHIICH-
HA 32 000X peXuMiB; y 12-MiCSIHMX TBapuH — JI0
3MmeHmreHHs BMicty TTIN maibke y wotupu pasu ta T4
yasidi pu 10°C, a Takox T4 npu —12°C maibke Ha
30%; y 24-MicSIMHUX — 10 IMABHINCHHSA BMicTy T4
npu —12°C i #ioro BimbHOT popmu T4B 3a Temmeparty-
pu 10°C (tabm. 1).

Taki 3MiHH AOCHII)KyBaHMX TOKa3HHUKIB y 6- Ta
12-MiCSIYHUX TBapWH MOXYTh yKa3yBaTH Ha IPUT-
HiYeHHS 3a LUX YMOB (DyHKLIOHAJbHOI AaKTHB-
HOCTI IIUTOIIOAIOHOI 3a/103M, OCKUIBKH BMICT T4,
SIKAA € TIPOAYKTOM CEKpeIlii caMoi 3aJl03d, 3MEH-
mIyBaBcs, a BMIicT T3, MO € TPOAYKTOM IIepH-
(epitinoi xkorBepcii T4 y mediHIli, HIPKaxX Ta KUPOBIid
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universal system indices and the coefficients such
as: peripheral conversion index (PCI = FT3/FT4),
integral thyroid index (ITI) ((FT3 + FT4)/TSH),
and T3/TSH and T4/TSH systemic coefficients
were calculated as well.

The data were analysed using Excel (Microsoft,
USA) and Social Science Statistics software
packages. The Kolmogorov-Smirnov test was used
to test the data for normal distribution. Results were
statistically analysed using the ANOVA method.
Data are presented as M + SE.

The analysis of findings showed that in control
group rats, differences were determined only in
24-month-old animals compared to 6- and 12-month-
old ones and by TSH content only, which decreased
almost twice (Table 1). These findings are consistent
with the reported data of R.P. Peeters [6], who
noted an age-dependent reduction of TSH levels
against the background of unchanged T4 con-
centration. A decrease in TSH secretion likely
results from an increased sensitivity of thyroid
tissues to T4, but the impact of reduced secretion
of thyrotropin-releasing hormone by hypothalamus
is not excluded. Despite a decrease in TSH levels
with aging, which results in suppression of T4
secretion by thyroid gland, the concentration
of T4 and FT4 remains unchanged, since the T4
decay reduces with age [6].

In 6-month-old rats, STCEs resulted in a reduc-
tion of TSH content alone by nearly 2.5 times and
at 10°C only, the T4 levels tended to decrease
in both modes; in 12-month-old animals it led to
an almost four-fold reduction of TSH content and a
two-fold one for T4 at 10°C, as well as T4 decreased
at —12°C by almost 30%; in 24-month-old animals
it resulted in an increased content of T4 at —12°C
and FT4 at 10°C (Table 1).

In 6- and 12-month-old animals, these changes in
the studied parameters may testify to a suppression
of functional activity of thyroid gland under these
conditions, since the T4 content, which is a product
of gland secretion, decreased, whereas the content
of T3, as a product of peripheral T4 conversion in
liver, kidneys and adipose tissue, remained un-
changed. In 24-month-old rats, on the contrary, the
T4 content in blood augmented under STCEs —12°C
against the background of unchanged T3 content,
thus suggesting the activation of thyroid gland.
Fluctuations in TH levels within the euthyroid
range are associated with the ability to adapt to
low temperatures and affect energy balance [2].

In addition, the universal indices and system
coefficients were calculated to assess the functional
state of PTS (Table 2).

145

@%



Tabnuusa 1. BMmicT TpeoTponiHy Ta TMPEOigHNX FOPMOHIB Y CMPOBATLi KPOBI LLLYpPiB pi3HOro BiKy
nicnsi KOPOTKOYaCHMX XonogoBux Bnnueis, M + SE

Table 1. TSH and TH contents in blood serum of rats of different ages after short-term cold exposures, M + SE

FopmoH
Hormone
YMOBW EKCNEPUMEHTY TTr
T3 T4 T3 T4
Experiment conditions TSH B B
MMO/n HM/n nM/n
miU/I nM/I pM/I
Bik 6 micAuis
Age of 6 months
K
onTponk 53+ 0,6 1,3 +0,1 25,3 + 7,1 6,8 + 0,4 12,2 + 1,8
Control
KYXB -12°C
STCEs —12°C 4,2 + 1,7 1,3 £ 0,03 18,4 £ 1,9 6,2 + 0,1 12,4 + 1,04
KYXB 10°C
+ * + + + +
STCEs 10°C 2,4 +£06 1,3 £ 0,03 18,56 = 3,2 6,3 + 0,1 10,56 + 0,3
Bik 12 micAauis
Age of 12 months
KonTpons 7,9 = 3,6 1,4 £0,2 27,2 + 4,8 5,9 + 0,1 11,2 £ 0,7
Control
KYXB -12°C .
STCEs ~12°C 5.9 %31 1.3 £ 01 18,4 + 1,9 6,2 + 0,3 9,5 + 1,3
KYXB 10°C . .
STCEs 10°C 1,9 £0,7 1,4 £ 01 13,3 £ 1,0 6,3 £0,2 11,8 £ 0,1
Bik 24 wmicAui
Age of 24 months
Howmpons 2,5 + 1,5% 1.4 £0,1 17,0 £ 1,7 6,0 £ 0,2 9,8 £ 0,8
Control
KYXB -12°C
# * * %
STCEs —12°C 1,7 £ 0,6 1,3 £ 0,01 26,0 + 4,6 6,7 £ 0,4 8,2 +0,7
KYXB 10°C
# . #
STCEs 10°C 1.4 +0,3 1,5 £ 0,3 19,4 + 2,5 6,2 + 0,2 8,1 + 0,5

MpuMiTkM: * — BiAMIHHOCTI 3HaYyLLi NOPIBHSIHO 3 KOHTPOMbLHOK FPYMNOHO LLYpIB BiAnoBigHoro Biky, p < 0,05; # — BiaMiH-

HOCTi 3HauyLLi MOPIBHSIHO 3 6-Micsa4YHMMM LWypamu, p < 0,05.

Notes: * — differences are significant compared to the control group of rats of corresponding age, p < 0.05; # — differences

are significant compared to 6-month-old rats, p < 0.05.

TKaHWHI, HE 3MiHIOBaBCS. Y 24-X MICSYHHUX ILYpiB,
HaBMakH, BMIicT T4 y KpOBi IiABHIIYBaBCs 32 YMOB
KUXB —12°C Ha 111 TakoXk HE3MIHEHOTO BMICTY
T3, mo MOXe CBIYUTH TMPO AKTHBAINIO MIATOIIO-
niouoi 3amo3u. KomuBamus piBHa TI0 y Mexax
SYTUPEOIMHOTO [iana3oHy IOB’sI3aHi 31 3IaTHICTIO
aZlanTyBaTUCS A0 HU3bKUX TeMIepaTyp 1 BIUIH-
BaTH Ha CHEpreTHYHUH Oananc [2].

Kpim Toro, mnst ouinku (pyHKLIIOHAJIBHOTO CTa-
Hy ['TC po3paxoByBanu yHiBepcajibHI IHAEKCH Ta
CUCTEeMHI KoedirfieHTu (Taodm. 2).

Binomo, mo ITIK — moka3HUK TKaHHHHOIO IIe-
petBopeHHst T4 B #ioro Oiibin 0i0JIOTIYHO aKTHBHUMA
metabomit T3 (ToOTO mOKa3HHK HepudepiiiHoro
TKaHWHHOTO JcionayBanns). [lokazano, mo 3 BikoM
ITIK 3Hagymie He 3MIHIOBABCS, ajieé MaB TCHICHIIIIO
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The PCI is known to be an index of tissue
conversion of T4 into its more biologically active
metabolite T3 (i. e, an index of peripheral tissue
deiodination). The PCI was shown as not signi-
ficantly changed with age, but tended to increase (Table
2). It was found that IPC in 6-month-old animals
remained unchanged under any mode of STCEs, in
12-month-old ones it augmented only under STCEs
—12°C, and in aged 24-month-old rats it increased
under both modes of cold exposure (Table 2).

The ratio of thyroid hormones to their pituitary
regulator TSH is characterised by ITI, a decrease
in which testifies to the function suppression of the
gland itself.

In our experiments, ITI in 6-month-old rats
increased under both modes of STCEs (Table 2),
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Tabnuusa 2. 3MiHM yHiBepcanbHUX iHAEKCIB i CUCTEMHUX KOEILLIEHTIB Yy LLypiB pi3HOro BiKy

nicnsi KOpOTKOYaCHMX xonogosux Bnnueis, M + SE

Table 2. Changes in universal indices and system coefficients in rats of different ages

after short-term cold exposures, M + SE

Bik, micAui
Age, months
YMOBW EKCNEPUMEHTY
Experiment conditions
6 12 24
IHaekc nepudepuuHoi KoHsepcii T3s/T48
Peripheral conversion index FT3/FT4
KorTpone 0,56 + 0,04 0,52 + 0,03 0,62 + 0,05
Control
KYXB -12°C
4 « # « #
STCEs —-12°C 0,53 + 0,03 0,68 + 0,07 0,80 + 0,08
K4YXB 10°C
* #
STCEs 10°C 0,60 + 0,02 0,54 + 0,04 0,77 = 0,06
IHTerpanbHuii TupeoiaHuii inaekc (T3s + T48)/TTI
Integral thyroid index (FT3 + FT4)/TSH
K
oHTPorL 3,84 + 0,79 6,89 + 4,83 12,46 + 4,64%
Control
K4YXB -12°C .
STCEs —12°C 10,21 = 1,75 7,99 + 5,21 12,48 + 3,64
K4YXB 10°C N
STCEs 10°C 8,48 + 1,75 13,07 = 3,566 12,78 = 3,02
CuctemHuin koedpidient T3/TTI
T3/TSH systemic coefficient
Konrpon 0,31 % 0,05 0,56 = 0,38 1,16 = 0,48"
Control ! !
KYXB -12°C
+ * + +
STCEs —12°C 0.71 £ 0,21 0,78 + 0,51 0,69 + 0,34
K4YXB 10°C
* #
STCEs 109G 0,58 + 0,1 0,74 + 0,07 1,41 + 0,44
CucTtemHuii koedidieHT T4/TTI
T4/TSH systemic coefficient
KoHTponb 5,12 + 1,72 6,64 + 3,88 9,66 + 3,21
Control
KYXB -12°C N
STCEs -12°C 8,29 + 3,35 5,81 + 3,49 22,96 + 7,37
K4YXB 10°C
STCEs 10°C 8,67 + 2,27 9,38 + 2,11 17,41 + 4,64
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MpuMiTKN: * — BiAMIHHOCTI 3HaYyLLi NOPIBHSAHO 3 KOHTPOIBHOK TPYNOH0 LWYpPIB BignosigHoro Biky, p < 0,05; # — BigMiH-
HOCTi 3Ha4yLLi NOPIBHAHO 3 6-MicAYHUMY LWypamu, p < 0,05.

Notes: * — differences are significant compared to the control group of rats of corresponding age, p < 0.05; # — differences
are significant compared to 6-month-old rats, p < 0.05.
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no 30inbmenns (tabn. 2). Beranosmeno, mpo ITIK
y 6-MiCSIlYHMX TBapuUH HE 3MIiHIOBABCS 32 KOTHOTO
pexxumy KUXB, y 12-micayaux BiH 30inbLIyBaBCS
timeku 3a KUXB —12°C, a y crapux 24-Mics9HHX
IIypiB MiJBHIYBaBCS 32 000X PEKHUMIB X0OJO0I0BOTO
BILTUBY (Ta0IMI. 2).

BigHomieHHS TOPMOHIB IIUTOMOMIOHOI 3aJI03H
1o ix rinodizaproro peryisropa TTIT xapakTepusye
ITI, 3HMWKEHHS SKOTO BKa3y€e Ha MPUTHIYCHHA (DyHK-
mii camoi 3amo3u. Y Hammx ekcnepumentax [TI
y 6-MiCSIUHHMX HIypiB MiBHIYBaBCS 3a 000X pexXu-
MiB KUXB (Tabn. 2), mo Moxe CBiJYHUTH MPO akK-
TUBAIIIO IUTOMOMIOHOT 3amo3u. OTKe MOXKHA MPH-
MYCTUTH, IO MOJOAI IIYypH 3a3HAIOTh OiNBLIOrO
CTpecy MOPIBHSHO i3 12- i 24-micssaHUMU.

Jl71s1 GBI TOBHOTO CY/DKEHHSI TIPO CTYINHB TOp-
MoHanpHUX 3MiH y I'TC oOumcmioBamy po3paxyH-
koBi cuctemui koediumient T3/TTI ta T4/TTI,
SIKI XapaKTepHU3yIOTh KUTBKICTh MEepUEePUIHUX TH-
peoimuux ropmoniB Ha omuHum TTI. Tak, xoedi-
uient T3/TTI miaBuIlyBaBCcs TUIBKH y 6-MiCSUHHX
mrypiB micis 060x pexkumis KUXB, a koedimient T4/
TTI — TinbKy y 24-MicS/YHUX TBApUH: 3HAYYILE ITiC-
s KUXB —12°C, 3a 10°C — MaB Taky TEHACHIIIIO
(Tabm. 2).

TakuM YWHOM, aKTHBHICTh IEHTPAIBHOI JIAHKU
I'TC, mo BuzHagaeThes 3a BMictoMm TTI y cuposari
KpOBI, 3 BIKOM 3HIKYETHCSI, OCKUTBKHU Y 24-MiCSIIHUX
TBapWH TMOPIBHSAHO 3 6- 1 12-Micssaanmu BmicT TTT
3MeHIIy€eThes BaBidi. 3a yMmoB KUXB 10°C y mypis
YCIX BIKOBUX TPy ii aKTUBHICTh TaKOXK 3HUKYETHCS,
omHak 3a Temreparypu —12°C He 3MIHIOEThCSI.

Cran nepugepuynoi tanku ['TC, 110 OLIHIOETHCS
3a BMicToM T4 ta T3, i3 BiKOM He 3MIiHIO€ThCS. BMmicT
T3 3a 000x pexxumiB KUXB He 3MIHIOEThCS y KO-
Hil 3 BikoBUX rpym, BMicT T4 3MeHIIyeTbCS Y
12-micsyanx mypiB 3a o0ox pexumie KUXB,
y O-MICAYHMX — Ma€ TaKy TEHACHILilo, y 24-Mi-
CSTIHUX 30UTBITy€EThCS 3a Temmepatypu —12°C.
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which may testify to thyroid gland activation. Thus,
we can assume that young rats undergo more stress
than 12- and 24-month-old animals.

To make a more complete assessment of the
degree of hormonal changes in PTS, we calculated
the estimated T3/TSH and T4/TSH systemic
coefficients, which characterise the amount of
peripheral thyroid hormones per unit of TSH. For
example, the T3/TSH coefficient increased only in
6-month-old rats after both modes of STCEs, and
that of T4/TSH did in 24-month-old animals only:
it significantly augmented after STCEs -12°C,
and had this tendency at 10°C (Table 2).

Thus, the activity of central link of PTS,
determined by the TSH content in blood serum,
reduced with age, since in 24-month-old animals, if
compared with 6- and 12-month-old ones, the TSH
content was two-fold lower. Under STCEs 10°C, its
activity was also decreased in rats of all age groups,
but remained unchanged at —12°C.

The state of peripheral link of PTS, assessed
by T4 and T3 content, remained unchanged with
age. The T3 content in both modes of STCEs
does not change in any of age groups, the content
of T4 decreases in 12-month-old rats under both
modes of STCEs, it has this tendency in 6-month-
old rats, and increases at —12°C in 24-month-old
animals.
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