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Pituitary-Thyroid System in Rats of Different Ages Under
Desynchronosis, Whole-Body Cryostimulation,
and Cord Blood Injection

Pedrepar: OuiHioBany cTaH LeHTpanbHOI Ta nepudepuyHOi NMaHoK rinodizapHoO-TMPEOiAHOI cucTemn (3a BMICTOM y cCUpOBaTLi
KpoBi TpeoTponHoro ropMoHy (TTI) Ta TupeoigHux ropmoHiB T4 i T3) y 6- i 18-MicA4HUX LypIB, SKUM LUASXOM iHBEPTYBaHHS CBITIIOBOrO
pexumy iHiuitoBanu umpkagHuin gecuHxponos (L). MogentoBanu L[] Ha Tni oKpemoro i Cnomy4YeHoro BMAMBY 3aranbHOi KpiOCTW-
mynsauii (3KC) 3a —120°C Ta iH’eKuii KpiOKOHCEPBOBaHUX SAPOBMICHUX KMiTUH (ABK) KOpAoBoi KpoBi MoAMHM, WO 3aCTOCOBYBaNMCA
NPEeBEHTUBHO (3a 00y i TMXAEHb BIAMOBIAHO). Y 6-Micsa4HMX WwypiB BMICT TTI iCTOTHO 3mMeHLLyBaBcs 3a ymoB LI Ta roro iHiuiauii nicns okpe-
moro i crionyydeHoro 3 3KC BegerHs ABK (y 3,4; 3,9 Ta 6,3 pasa signosigHo), 3a LI Ha Tni 3KC BiH He 3MiHIoBaBCS. Y 18-MicauHux TBapuH
BMicT TTI 3meHLyBaBcs Tinbkv 3a ymoB LI y 1,8 pa3a. Bmict T4 He 3miHtoBaBcs 3a LI y LypiB 060X BIKOBUX Py, @ TAKOX 3@ yMOB PO3BUTKY
LA Ha tni cnonyyeHoi aii 3KC Ta BBeaeHHs ABK y 6-micaynux TBapuH Ta Ha Tni BBeAeHHs ABK y 18-micsynux. BmicT T4 3meHLwwyBaBcs
B 060X BikoBuMx rpynax 3a ymos LI[] Ha Tni okpemoro Bnnmey 3KC (y 1,6 i 1,4 pa3a BignosigHo), a 36inbwwysascs y 1,3 pa3a Tinbku y 18-mi-
CAYHUX TBapuH 3a po3suTtky LI nicns cnony4veHoi gii 3KC ta BBegeHHs ABK. BmicT T3 He 3miHOBaBCS.

Knto4yoBi crnoBa: TMpeoTpOnHUiA ropMOH, TUPEOiAHI FTOPMOHW, AECUHXPOHO3, KPIOCTUMYNSALiS, KPIOKOHCEpPBOBaHa KOpPAOBa KPOB, BiK.

Abstract: The state of the pituitary-thyroid system central and peripheral links (according to the levels of thyroid stimulating
hormone (TSH) and thyroid hormones T4 and T3 in blood serum) were studied in 6- and 18-month-old rats under initiated
circadian desynchronosis (CD) by the light regime inverting. The CD was simulated against the background of separate and
combined effect of both the whole body cryostimulation (-120°C) (WBC) and injections of the nucleated cells (NCs) of human cord
blood, applied preventively (for a day and week, respectively). In 6-month-old rats, the TSH level decreased under the CD and
its initiation after separate NCs administration and combined with WBC (by 3.4, 3.9 and 6.3 times, respectively) and remained unchanged
under CD against the WBC. In 18-month-old rats the TSH level was reduced only at CD by 1.8 times. The T4 level in rats of both
age groups did not change under the CD as well as during its development against the background of a combined effect of WBC
and NCs administration in 6-month-old animals and against the NCs injection in 18 months-old rats. The T4 level in rats of both age
groups decreased at the background of separate effect of the WBC (by 1.6 and 1.4 times, respectively). In 18-month-old animals, the
T4 increased under the CD development after a combined effect of WBC and NCs injection by 1.3 times. No changes in the T3 level
were found.

Key words: thyroid-stimulating hormone, thyroid hormones, desynchronosis, cryostimulation, cryopreserved cord blood, age.

CraH UEeHTpaJbHOI JIAHKH Tino¢izapHO-THPEOi-
Hoi cuctemu (I'TC) BU3HA4Ya€eTHCS 32 BMICTOM y CH-
posarii kpoBi (CK) tupeorpomnsroro ropmony (TTT),
a nepudepudHoi — 3a piBHEM OCHOBHOTO TOPMOHY
ITATOBUIHOI 3a7103u THUpokcwHy (T4) 1 HaiOuTBII
aKTUBHOTO TopMoOHY Tpuitontuponiny (T3). ¥ CK
T4 1 T3 npucyTHi K y BiUTbHIHN (He3B’ A3aHii 13 OiKa-
MH), TaK i 3B’s3aHiil hopmax. [opMOHATBHO aKTHBHI
Tinbku BiTbHI Gpopmu T4 1 T3. Tupeoinni ropmoHH
(TT') 3amisiHi y mponecax TepMOPErysiii, CTUMYJIIO-
IOTh PICT 1 PO3BUTOK OpraHizmy, AudepeHLialiio
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The state of the central link of the pituitary-
thyroid system (PTS) is conditioned by the content
of thyroid-stimulating hormone (TSH) in blood
serum (BS), and the levels of the main thyroid
hormone: thyroxine (T4) and the most active hor-
mone triiodothyronine (T3) determine the state
of peripheral one. In BS, the T4 and T3 are present
in both free (not bound to proteins) and bound
forms. Only free forms of T4 and T3 are hormonally
active. Thyroid hormones (THs) are involved
in thermoregulation, stimulate the body’s growth
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TKaHUH, aKTUBYIOTh €PUTPOINOE3 I CHMHTE3 0ararbox
cTpykTypHHX OinkiB Tomo. Tomy Bmict TTI 1 TI' y
CK moxe Oytu iHQOpPMATHBHHUM IOKa3HUKOM CTa-
Hy OpraHi3aMy Ta HOTO aJalTHBHHUX MOXIIUBOCTEH,
30KpeMa 3a CTapiHHS 1 BIUIUBY Pi3HUX €HJI0- Ta €K30-
TeHHUX YNHHUKIB.

Bigomo, mo mupkamHa (1o60oBa) peryisiis — IIe
OCHOBa OIJBIIOCTI TOBEAIHKOBHUX, (i310JIOTIIHIX
1 MOJIKYJSIPHUX PUTMIB opranizmy. HeysromkeHicTb
LEHTPAILHOTO BOJiSl OlOpUTMY, SIKMH pO3TamioBa-
HUH y cympaxia3MaTHYHHX Spax rimorajamyca, 3
nepupepuIHUME BOIISIMA TPU3BOJHUTE 10 PO3BUTKY
necunxpono3y [3]. CyvacHa JonvHa MOCTIHHO abo
TUMYaCOBO CTHKA€ThCS 3 (hakTopamu, IO CIIPHs-
IOTh JIECUHXPOHO3Y: TPAHCKOHTHHEHTAJbHI Iepe-
JTHOTH, Tpalsd 3a 3MIiHHUM TpadikoM abo 3 HiYHH-
MU 3MiHAMH, COIliabHAW JDKET-JIar TOMm[O. 3Had-
HHAW IHTEpPEC CTAHOBHUTH ACIEKT CTapiHHS 3a TaKHX
YMOB.

3a TpuBamoi il JACCHHXPOHO3Y IOPYIIYETHCS
(yHKI[IOHYBaHHS TPAKTHYHO BCIX CHCTEM Opra-
HI3My Ta pPO3BUBAETHCS HHU3Ka 3axBOproBaHb. Ko-
pOTKOYaCHA Jiisl HEY3TOKCHOCTI BOAIIB OiOpUTMIB
3a3BHYAl MPOSBISETHCS BTOMOIO, MIISIBICTIO, pO3Jia-
JaMH CHY Ta TpaBIIEHHS, TOTIPIICHHIM pPO3yMOBOI
IUsUTBHOCTI Ta mpanesfaarnocti [3, 10, 11, 15]. binb-
IIICTh MEXaHI3MIiB I[HMX TOPYIICHb 3alIUIIAI0THCS
HEBHMBYCHUMH, a HAsIBHI METOIU KOPEKIlil HaCIiIKiB
JECUHXPOHO3Y € Maoe(heKTUBHUMHU, JOCUTH CKIIA-
HHMH Ta MalOTh MOOiIUHI e(DEeKTH.

OcranHi pokd B (yHIAMEHTaNbHIN, KITIHIYHIN,
CTIOPTUBHINA Ta BIJHOBIIOBAIBHIN MeIUIMHI HAOYTH
PO3IMOBCIOMPKEHHSI METOJIM 3aralibHOi KpiOCTUMYIIsi-
uii (3KC) [5, 9, 13] Ta BUKOpUCTAaHHS KPiOKOHCEp-
BOBaHMX KOMMOHEHTIB kopaoBoi kposi (KK) ro-
muau [7, 8, 17], 30kpema ii SAPOBMICHHX KIITHH
(AIBK) [5], mns kopekmii Ta JiKyBaHHsS Oararbox
MaToJjoriyHux craHiB. Mu npumyctunu, mo 3KC i
rkomrtioHeHTH KK MoxyTh OyTH 3acTocoBaHi Ipe-
BEHTUBHO JUIs 3amo0iraHHs HACNiJIKIB JECHHXPO-
HO3Y.

Metoto poOotu Oyno BHBUEHHS CTaHy TiMo-
(hizapHO-TUPEOITHOT CHCTEMH 3a YMOB IHIIIIFOBaHHS
MUPKAJIHOTO JCCHHXPOHO3Y Ha T IPEBEHTHUBHO-
ro BBEJICHHS KPIOKOHCEPBOBAaHOI KOPIOBOI KpOBI,
3arajibHOi KpiocTUMYISLii 3a Temreparypu —120°C
Ta IXHBOT KOMOiIHOBaHOI nii y HIypiB pi3HOTO
BiKY.

Marepiajau Ta MeTOIH

ExcnepuMeHTH MPOBOAMIN BiAIOBITHO 10 3aKO-
Hy Ykpaian «lIpo 3axuct TBapuH Bif KOPCTOKOTO
roBokeHHs» (Ne 3447-1V Bin 21.02.2006 p.) i mo-
JIO)KEHb «EBpPONEHCHKOI KOHBEHINIT TIPO 3aXHUCT Xpe-
OCTHHUX TBApWH, SIKIi BUKOPHUCTOBYIOTHCS IS CKCIIe-
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and development, tissue differentiation, activate
erythropoiesis and synthesis of many structural
proteins, etc. Therefore, the content of TSH and
THs in BS may be an informative index of the
body state and its adaptive abilities, in particular,
during aging and exposure to various endo- and
exogenous factors.

It is known that circadian (daily) regulation
is the basis of most behavioral, physiological
and molecular rhythms of the body. The inconsis-
tency of the central biorhythm pacemaker, located in
the suprachiasmatic nuclei of hypothalamus, with the
peripheral ones results in desynchronosis develop-
ment [8]. People in today’s world are constantly or
temporarily faced with the factors, contributing to
desynchronosis occurrence, i. e. transcontinental
flights, shift work or night shift, social jet lag, etc.
Under these conditions, the aspect of aging is
of great interest.

With a long-term effect of desynchronosis, the
functioning of almost all body systems is disturbed
and a number of diseases may develop. A short-
term incoherence in biorhythm pacemakers is
usually manifested by fatigue, apathy, digestive
and sleep disorders, deterioration in mental acti-
vity and ability to work [7-9, 14]. Most mecha-
nisms of these disorders have still poorly under-
stood, and the current methods to correct the
desynchronosis consequences are ineffective, quite
difficult and may cause side effects.

Recently, the methods of the whole body cryo-
stimulation (WBC) [5, 6, 12] and the application
of cryopreserved components of human cord blood
(CB) [3, 4, 17], in particular, its nucleated cells
(NCs) [5], have become widespread in funda-
mental, clinical, sport and rehabilitation medi-
cines to correct and treat many pathological states.
We hypothesized that a preventive administra-
tion of WBC and CB components may be help-
ful in avoiding the desynchronosis consequen-
ces.

The research aim was to study the state of the
pituitary-thyroid system under initiation of circa-
dian desynchronosis against the background of
preventive administration of cryopreserved cord
blood, whole-body cryostimulation at —120°C and
their combined effect in rats of various ages.

Materials and methods

The experiments were carried out in accor-
dance with the Law of Ukraine ‘On the Protection
of Animals Against Cruelty’ (No. 3447-IV of Feb-
ruary 21, 2006) and the provisions of the ‘European
Convention for the Protection of Vertebrate Ani-
mals Used for Experimental and Other Scientific
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PUMEHTAJILHUX Ta IHIHMX HaykoBUX wmijei» (Crpac-
Oypr, 1986) Ta Oynu cxBajieHi KOMITETOM i3 O10€THKH
[nctuTyTy TpoGnem kpiobiosorii i KpioMeaMLUHH
HAH Vxpaiau (M. XapkiB).

PoGoty BukoHyBaim Ha 6- 1 18-MicsUHUX camIsIx
OLTMX OE3MOPOAHMX ITyPiB, SIKUX 0 €KCTICPUMEHTY
YTPUMYBQJIA B YMOBaX BiBapif0 3 KOHTPOJHLOBAHUM
CBITJIOBUM peXUMOM (cBiTio/TempsaBa 12:12; cBit-
soBuit niepiox mourHaBcs o 09.00 1 3akiHYyBaBCs
0 21.00).

Hupkanuuit BHyTpimHINA gecuaxponos (LIJ1) mo-
JEIOBAIIM IIUISIXOM OJHOPA30BOTO 301IbILCHHS TPH-
BaJIOCTI CBiTIOBOro mepiony Ha 12 romun [16].
3a noby mo imimiamii [/ nrypam mpotsrom 90 ¢
npoBoamwn 3KC y kpiokamepi IUIS OXOJIOKEHHS
IpiOHUX 7a00paTOpHUX TBApUH 32 TeMIIeparypu
—120°C [1]. JexoncepBoBany cycnensito JIBK KK
moauHN  (KOHIIEHTpallis cToBOypoBux CD34"-xmi-
i 2,4 % 10° [2]) BBogmau y 1,0 M ayTomorianoi
IJIa3MHA  OHOPA30BO BHYTPINTHHOYEPEBHO Y 03I
1,0 x 10° CD34" na | Kkr mMacu TBapHHU 3a THXK-
neHb 110 nposeaeHHs 3KC abo ininiroBanns L[J1.

3a0ip KpoBi, sSIK 1 parMeHTiB IHIIMX TKAHUH IS
010XiMIYHUX 1 MOP(OIOTIYHUX TOCIIIKEHb, IPOBO-
JWITH TICHsl IeKamiTanii TBapuH. 3pa3Ku KpOBi IeH-
tpudyrysamu npu 5000 g 3a temmeparypu 22°C
nporsirom 15 xB Ha unentpudysi MPW-311 (Me-
chanika Precyzyjna, Ilompmma), mortiM BimOKpeM-
moBanu CK 1 36epiranu mo anamizy npu —18°C.

Bwmict TTI, T4, T3 Tta ixHiX BUIbHHUX (HOpM
(T4 1 T3B) BHW3HAYaIM METOIOM IMyHO(DEpPMEHT-
Horo aHamizy (IDA) 3a gOmMOMOTOI0 CTaHTAPTHHUX
HabopiB (XEMA, Kuis): TTT-IDA, T4-1DA, T3-10A,
BT4-IOA Tta BT3-IDA 3rigHO 3 THCTPYKIISIMH BH-
pobuuka. ONTHYHY OIIBHICTE BHUMIPIOBAIM Ha
¢doromerpi ananizaropi imyHopepmentHOMY «Hu-
manreader» (Human, Himeuuuna). Jns cucrem-
Hoi giarHoctuku crany I'TC pospaxoByBanu iHIEKC
nepudepuunoi kousepcii (IIIK) (IIIK = T4/T3)
ta iHTerpanpHuil THpeoimamii iHgexc (ITI) (ITI =
= (T3B + T4B)/TTI) [6].

[lypn koXHOTO BiKy OyNiM PO3iIEHI HAa TPYIH
(n = 5 y XoxHiN): IHTaKTHI IIypH — KOHTPOIb;
Beenenns SIBK; imimitoBamns 11/]; mpoBeneHHS
3KC; inimiroBanns 1] wa i 3KC (IIJ] + 3KC);
iniriroBanns 11/] va i BBenenns SIBK (11/] + SIBK);
cnonyuena nist AIBK ta 3KC (IBK + 3KC) Ta rpyna
TBapuH i3 po3ButkoM L1/ Ha i cnioyyenoi aii ABK
ta 3KC (SIBK + 3KC + I1]T).

CraTuCTHYHMN aHalli3 Pe3yNbTaTiB MPOBOAMIH
3a METOAOM HemapaMeTpuuHoi crtaructuku Kpyc-
Kaja-Bosutica 3 BHKOpPHCTaHHAM MPOTPAMHOIO 3a-
OesmeueHHs «Statistica 6.0» (MatStat Inc., CIIIA).
Hani mpencrasneni y Bunmini Me (ql;q3) (me-
niaHa Ta KBapTHIIL).
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Purposes’ (Strasbourg, 1986) and were approved
by the Bioethics Committee of the Institute for
Problems of Cryobiology and Cryomedicine of
the NAS of Ukraine (Kharkiv).

The research was performed in 6- and 18-month-
old white outbred male rats, housed before the
experiment in the animal facility with a controlled
light regimen (12:12 light/dark; light period began
at 09:00 and ended at 21:00).

Circadian internal desynchronosys (CD) was si-
mulated by one-time increase in light period du-
ration by 12 hrs [16]. A day before the CD initia-
tion, the rats were subjected to WBC for 90 sec in
the cryochamber for cooling small laboratory ani-
mals at —120°C [1]. A warmed suspension of
human CB NCs (CD34" stem cell concentration
was 2.4 x 10° [2]) was administered in 1.0 ml
of autologous plasma once intraperitoneally at a
dose of 1.0 x 10° of CD34" per 1 kg of animal weight
one week before the WBC application or CD
initiation.

Blood samples, as well as the fragments of
other tissues for biochemical and morphological
studies, were collected after decapitation of animals.
Blood specimens were centrifuged at 5000 g at
22°C for 15 min with MPW-311 centrifuge (Mecha-
nika Precyzyjna, Poland), then the BS was separated
and stored at —18°C until the analysis was done.

The content of TSH, T4, T3 and their free forms
(FT4 and FT3) was measured by the enzyme-linked
immunosorbent assay (ELISA) using standard kits
(XEMA, Kyiv): TSH-ELISA, T4-ELISA, T3-ELISA,
FT4-ELISA and FT3-ELISA according to the
manufacturer’s instructions. The optical density
was assessed using the ‘Humanreader’ enzyme im-
munoassay photometer (Human, Germany). For
systemic diagnosis of PTS state, the peripheral
conversion index (PCI) (PCI = T4/T3) and the
integral thyroid index (ITI) (ITI = (FT3 + FT4)/TSH)
were calculated [15].

Rats of each age were divided into the following
groups (n = 5 each): control (intact rats); NCs
administration; CD initiation; WBC exposure; CD
initiation against the background of WBC (CD +
+ WBC); CD initiation against the background
of NCs administration (CD + NCs); combined effect
of NCs and WBC (NCs + WBC) and a group of ani-
mals with CD development against the background
of combined effect of NCs and WBC (NCs + WBC +
+ CD).

Results were statistically processed using
the non-parametric Kruskal-Wallis statistic method
with Statistica 6.0 software (MatStat Inc., USA).
Data are presented as Me (g1, ¢3) (median and quar-
tiles).
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Tabnuusa 1. Bmict TTI Ta TMpeOoigHNX rOPMOHIB y cupoBaTLi KpoBi 6-MicsiuHMX wypis, Me (q1; q3)
Table 1. Content of TSH and thyroid hormones in blood serum of 6-month-old rats, Me (q1,; q3)

Moka3Hukun
Indices
YMOBU eKCNepUMEHTY
Experiment conditions

TTr, MMO/n T3 HMonb/n T4 uMonb/n T38, nMonb/n T48, nMonb/n
TSH, mlU/L T3 nmol/L T4 nmol/L FT3, pmol/L FT4, pmol/L

KoHTponb 5,07 1,34 25,85 7,05 12,00
Contol (4,41; 6,01) (1,26; 1,42) (13,40; 36,75) (6,62; 7,25) (10,62; 13,55)

ABK 2,35% 1,32 21,75 5,95* 13,25*
NCs (2,20; 2,50) (1,26; 1,38) (19,37; 24,12) (5,87; 6,02) (11,62; 14,87)

ua 1,47* 1,39 26,50 6,20* 13,36*
CD (1,43; 1,51) (1,36; 1,42) (24,75; 28,25) (6,15; 6,25) (12,67; 14,02)

3KC 3,28*% 1,38 29,60 6,25% 15,95*
WBC (3,17; 3,44) (1,31; 1,56) (22,92; 35,60) (6,15; 6,50) (13,65; 17,77)

3KC + uUa 6,00 1,26 15,560* 5,90* 10,00*
WBC + CD (3,63; 6,42) (1,26; 1,35) (15,25; 16,50) (5,85; 6,10) (9,50; 10,20)

ABK + LA 1,31* 1,44 16,25* 5,30* 13,40*
NCs + CD (1,03; 1,59) (1,41; 1,47) (15,62; 16,87) (4,95; 5,65) (12,80; 14,00)

ABK + 3KC 4,15* 1,27 16,60* 6,60% 10,95*
NCs + WBC (2,43; 5,88) (1,24; 1,30) (16,35; 16,65) (6,45; 6,75) (10,27; 11,62)

ABK + 3KC + UA 0,80* 1,50 25,10 6,26* 13,00*
NCs + WBC + CD (0,69; 1,01) (1,43; 1,50) (25,05; 32,05) (6,23; 6,29) (11,75; 13,70)

MpumiTka: * — BiAMIHHOCTI 3HaJyLLi NOPIBHAHO 3 KOHTPOIBLHO rpymnoto, p < 0,05.
Note: * — differences are significant if compared with the control group, p < 0.05.

Pe3yibTaTn Ta 00roBOpeHHs

Y poboti R.P. Peeters [14] Bim3HadaeThcs, 110
Yy CHpOBATIi KPOBi BiMOYBAETHCS 3alieKHE BiJ BIKY
samwkeHHst piBHiB TTT 1 T3B, Toai sSIK KOHIIEHTpAIis
T4B He 3MiHIOETHCS. PesynmbraTh HamMX eKCIepH-
MeHTiB nokazany, mo piBeHb TTI y CK inTakTHHX
18-MicsYHUX IIypiB Maike BTpUYI HWKYHKA TO-
piBHSHO 3 TakuM y O-Mics4HUX TBapuH, T3B Ta-
ko 3HWkeHud, Bmict T3, T4 Ta T4B 3Hauymie
He 3MmiHroBaBcs (Tabn. 1, 2). 3nadenns IIIK Oymu
HKYUMH Yy 18-micstanux miypis, a [Tl — y 6-mi-
csTyHuX (Tadm. 3).

3a imimifoBaHsA I/ y mypiB 000X BiKOBHX
rpyn 3menmryBaBcst Bmict TTI y xposi (y 3,4 i
1,8 pa3a BiAMOBITHO), PiBEHB 3B’SI3aHUX Ta BUTLHUX
T3 i T4 ne 3mintoBascs, [T] migBuiyBaBcs y 6-mi-
CSYHUX IIypiB Maibke y 3,5 paza, a IIIK He 3miHr0-
Bagcs (Tabm. 1-3).

Beenenns AABK 6-micsyHHMX Iypam BHKIHKAJIO
3MeHIIeHHs (Maixke BaBivi) Bmicty TTI, a y 18-mi-
CS'YHUX, HABIIaKW, — 301UIbIICHHS y 2,8 pa3a, BMICT
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Results and discussion

Asreported by R.P. Peeters [13], an age-dependent
decrease in TSH and FT3 levels occurred in blood
serum, whereas the concentration of FT4 remained
unchanged. Our findings showed the TSH level
in BS of intact 18-month-old rats to be almost
three times lower than in 6-month-old animals, the
FT3 was also reduced, and the content of T3, T4
and FT4 did not change significantly (Tables 1, 2).
The PCI values were lower in 18-month-old rats,
but the I'TI ones — in 6-month-old animals (Table 3).

Under CD initiation, the content of TSH in
blood decreased in rats of both age groups (by 3.4
and 1.8 times, respectively), the level of bound and
free T3 and T4 did not change, the ITI increased
in 6-month-old rats by almost 3.5 times, but the
PCI remained unchanged (Tables 1-3).

The NCs administration to 6-month-old rats
induced a decrease (almost twice) in the TSH content,
but in 18-month-old animals, on the contrary, it
caused an increase by 2.8 times, the THs content



Tabnuusa 2. Bmict TTI Ta TMpeoigHNX ropMoHiB y cupoBartLi kpoBi 18-micsauHux wypis, Me (q1; q3)
Table 2. Content of TSH and thyroid hormones in blood serum of 18-month-old rats, Me (q1; q3)

MokasHukn
Indices
YMOBU eKCMEePUMEHTY
Experiment conditions

TTr, MMO/n T3 HMonb/n T4 HMonb/n T3s, nMonb/n T4s, nMonb/n
TSH, mlU/L T3 nmol/L T4 nmol/L FT3, pmol/L FT4, pmol/L

KoHTponb 1,41 1,39 20,05 5,92 10,20
Contol (1,27; 5,53;) (1,26; 1,51) (16,75; 23,50) (5,82; 6,15) (8,92; 11,62)

ABK 4,02* 1,24 18,25 6,40* 9,80
NCs (2,46; 5,58) (1,20; 1,27) (15,37; 21,12) (6,35; 6,45) (9,76; 9,85)

ua 0,81* 1,43 22,00 5,80 9,65
CD (0,75; 0,81) (1,40; 1,47) (21,25; 22,75) (4,80; 5,80) (9,53; 9,77)

3KC 1,60 1,28 15,85* 6,30 7,20*
WBC (1,25; 3,04) (1,24; 1,40) (15,12;16,42) (5,30; 7,07) (6,60; 8,55)

3KC + Ua 1,91 1,29 15,80* 5,44 9,65
WBC + CD (1,85; 1,95) (1,24; 1,33) (12,70; 18,90) (5,41; 5,47) (9,12; 10,17)

ABK + LA 1,84 1,43 18,35 5,47 9,60
NCs + CD (1,77;1,91) (1,38;1,47) (18,17;18,52) (5,39;5,54) (9,45;9,75)

ABK + 3KC 2,05 2,37*% 16,10* 5,41% 6,65%
NCs + WBC (2,00; 2,10) (2,25; 2,48) (14,19; 17,30) (5,30; 5,15) (6,32; 6,97)

ABK + 3KC + UA 2,49*% 1,51 26,75* 6,25 8,60%
NCs + WBC + CD (2,27; 2,71) (1,48; 1,563) (21,12; 32,37) (6,02; 6,47) (7,90; 9,30)

MpumiTka: * — BiAMIHHOCTI 3HauyLLi MOPIBHAHO 3 KOHTPOIbHOLO rpynoto, p < 0,05.
Note: * — differences are significant if compared with the control group, p < 0.05.

TI" ne 3MiHIOBaBCs, KpiMm 30inbmenHs T3B y 18-mi-
csiunux TBapuH, [ TI mixBumyBaBcs TibKH y 6-Micsd-
HuX (Tabm. 1-3).

[Micns mposeaennss 3KC y 6-micsuHux wm1ypis
3menmryBaBcs BMicT TTI, mpu mpomy Bmict TI' He
3MiHIOBaBCs, KpiM migBumieHHs T4B, a ITI 306imb-
ITyBaBCS; y 18-MICSYHUX TBapWH CIIOCTEPITramocs
3HKeHHS piBHA T4, T4B Ta 3HaueHb 000X 1HIEKCIB,
Bumict TTI He 3minroBaBcs (Tabdm. 1-3).

Inimiamis [T #a w11 3KC y kpoBi TBapuH 000X
BIKOBHX Tpyn He BIunBasia Ha Bmict TTT, ane BmicT
TI" 1 3HaueHHs 1HIEKCIB 3MEHUIyBaJlucs abo Maju
TEHJICHIIIO JI0 3MEHIIeHHs (Tadi. 1-3).

MogemoBanns L] Ha Ti1i monepeaHbOTO BBEACH-
us SABK npuBoanno y 6-MicsuHUX LIypiB 10 3MEH-
menns Bmicty TTI, T4 Ta T3B i 30inemenns T3
ta T4B (TeHneHtis), y 18-micsS9HUX TBapwH, HaBMa-
ku, BMicT TTI mMaB TeHmeHLII0 10 30UIBIIEHHS 3a
He3mineHoro piBas TI' (mmB. Tab6n. 1, 2), IIIK 3HU-
JKyBaBca y TBapuH 000X BikoBuX Tpym, ITI 3pocras
y 6-MicAYHHX ImIypiB, a y 18-MicAUHMX, HaBIaKH,
3MEHIIyBaBcs (TeHaeHIis) (Tao. 3).

IcHye nmymKa, IO CHONydYeHa JIisi OXOJIOJKEHHS
Ta BBemeHHs KommoHeHTIB KK Mae B3aemomoreH-
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did not change, excepting the FT3 rise in 18-month-
old animals, and the ITI was elevated in 6-month-
old rats only (Tables 1-3).

In 6-month-old rats, after WBC application, the
TSH content decreased, whereas the THs content
did not change, excepting the FT4 rise, but the ITI
increased; in 18-month-old animals, the reduction
of T4, FT4 levels and the values of both indices was
observed, and the TSH content remained unchanged
(Tables 1-3).

The CD initiation against a single WBC session
did not affect the TSH content in blood of animals
of both age groups, but that of THs and the values of
indexes reduced or tended to decrease (Tables 1-3).

The CD simulation at the background of pre-
liminary administration of NCs resulted in a decrea-
sed content of TSH, T4 and FT3 and increased values
of T3 and FT4 (a tendency) in 6-month-old rats, but
in those of 18 months old, on the contrary, the TSH
content tended to rise at unchanged level of THs
(See Tables 1, 2), the PCI was reduced in animals
of both age groups, the ITI augmented in 6-month-
old rats, but in those of 18 months old it dimi-
nished (tendency), on the contrary (Table 3).
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Tabnuusa 3. 3HayeHHs iHOeKCy NepudepryHOi KOHBEPCIT Ta IHTerpanbHOro TMPEOigHOro iHAeKCy
y LypiB pisHoro Biky, Me (q1, q3)
Table 3. Values of peripheral conversion index and integral thyroid index in rats of different ages, Me (q1; q3)

Fpynu TBapuH
Animal groups
YMOBU eKCNepUMeHTY 6-MmicAYHi 18-micAauHi
Experiment conditions 6-month-old 18-month-old
INK INK
PCI ITI PCI ITI
KoHTponb 19,29 3,86 14,88 11,03
Control (10,23; 27,99) (2,99; 4,71) (12,88; 16,33) (4,59; 11,72)
ABK 16,22 8,49* 14,50 10,13
NCs (15,19; 17,24) (7,22; 9,75) (12,59; 16,41) (6,19; 14,07)
ua 18,93 13,26* 15,40 19,08*
CD (18,04; 19,81) (13,12; 13,41) (14,53; 16,28) (18,93; 19,23)
3KC 23,19 6,19% 11,47* 8,65
WBC (17,96; 25,99) (6,11; 6,565) (10,66; 12,39) (4,36; 12,35)
3KC + Ua 11,90* 2,40 11,97* 7,97
WBC +CD (11,29; 12,89) (2,28; 8,81) (9,98; 13,95) (7,49; 8,45)
ABK + LA 11,34* 17,66* 12,87* 8,12
NCs + CD (10,67; 12,01) (13,70; 21,63) (12,58; 13,15) (7,61; 8,62)
ABK + 3KC 13,05 12,46* 6,96* 6,12*
NCs + WBC (12,73; 13,36) (7,49; 17,43) (6,11; 7,80) (6,04; 6,20)
ABK + 3KC + UA 18,25 21,02* 17,49* 6,02*
NCs + WBC + CD (17,49; 22,12) (18,88; 27,11) (14,05; 20,92) (5,86; 6,18)

MpumiTka: * — BiAMIHHOCTI 3HaJyLLi NOPIBHAHO 3 KOHTPOIbLHO rpymnoto, p < 0,05.
Note: * — differences are significant if compared with the control group, p < 0.05.

nitorounit eexr [4], TomMy OyJIO TaKOXK BHUBUCHO
ctan gaHok I'TC 3a inmimitoBanss L[/] Ha T moegHa-
noro BBy 3KC i BBenenns SIBK.

VY 6-MicsiUHUX LIypiB Micysl CIOMYYEHOTO BILIHBY
SBK rta 3KC cnoctepiranu TiTbKU 3HHKCHHS PiBHS
TUpOKCUHY Ta BimbHUX (opm TT, y 18-micsunux —
30inpmrenns smicty TTI ta T3 Ha 111 3Menmenns T4
ta BitbHHUX GopM TI" (muB. Tadm. 1, 2); y 6-MicsaHIX
nrypiB migBumryBascs [ TI, y 18-micsaamx obumsa iH-
JIEKCH 3MeHITyBasmcs (Taoi. 3).

PosButok 11J] Ha T/1i MPEBEHTHBHOIO CIOIYYCHO-
ro BezieHHs SIBK 1 BBy 3KC y 6-MicsuHuX 1IypiB
Npu3BOUB 70 3MeHIneHHs BMicty TTD (y 6,3 pa-
3a) 1 10 migBuUIIEeHHS T4 IMOPIBHSHO 3 KOHTPOJIEM,
y 18-micsiunnx TtBapun TTI, nHaBmaku, 30inbury-
BaBcs, T4 Takox migBHUILyBaBcs, ane T4B 3MeHIIy-
BaBcs. 3a muUX yMOB Yy O-micsuynHux 1ypiB ITI
30inbIryBaBcs, a y 18-micsunmnx 3menmryBascs, [T1IK
i IBUIITYBaBCs TUThKA y 18-micsanamx (Tabm. 1-3).

3Hagymi pos3OikHOCTI y 3MmiHI Bmicty TTI i3
BikOoM (muB. Ta6m. 1, 2) MOXYTb OyTH pe3yJIbTaTOM
I IBUIIEHOT YYTIUBOCTI TUPEOITHUX TKAaHWH 110 T4,
ajyie MpH IbOMY HE MOKHA BUKJIIOYHTH BIUIMB 1H-
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A combined effect of cooling and CB compo-
nent administration is widely believed to have a
mutually potentiating effect [11], therefore, the
state of PTS links when initiating CD against the
background of a combined effect of WBC and NCs
introduction, was studied as well.

In 6-month-old rats, after a combined effect
of NCs and WBC, only a decrease in the level of
thyroxine and free THs forms was observed, but in
18-month-old animals, there was an increase in TSH
and T3 contents against the background of reduced
T4 and free forms of THs (See Tables 1, 2); the ITI
augmented in 6-month-old ones, and both indices
decreased in those of 18 months old (Table 3).

In 6-month-old rats, the CD development to-
gether with a preventive combined administration
of NCs and WBC exposure resulted in a decrease
in TSH content (by 6.3 times) and the T4 increase
vs. the control, but in 18-month-old animals, on
the contrary, the TSH augmented, T4 was also
increased, but FT4 reduced. Under these conditions,
the ITI enhanced in 6-month-old rats, but lowe-
red in those aged 18 months, and the PCI was in-



mux (HakTopiB, 30KpeMa 3HIKEHHs ceKpelii rimora-
JaMycoM THPEOTPOIHOro puii3iHr-ropmony. Hespa-
XKarouu Ha Te, o 3HwKeHHs piBHsa TTI y sitHBO-
My Billi IPU3BOIUTH O TIPUTHIYEHHsS cekperii T4
LIMTOBUIHOIO 3aJI03010, KOHIIEHTpALisl 3arajbHOro
Ta BUIBHOTO THUPOKCHHY HE 3MIHIOETBHCS, OCKIIBKH
3 BIKOM 3MEHIITYEThCS Horo po3man [14].

Jlo6oBi xomuBanus cekpernii TTI y mypiB mo-
Ope BuBueHi [10], Toai SK HASBHICTH IHUPKATHOTO
putMy Bmicty TI' y KpoBi 3aiMIIaeThesi OCTATOYHO
He BU3HauyeHowo. Y pobori J. Fahrenkrug Ta cmiBasT.
[10] Bu3HadaeThcs, MmO piBHI rinodizapHoOro Ta
kpoB’siHoro TTI" 3MiHIOIOTBbCS Y TIPOTHIICKHUX HaIl-
psaMkax — wMakcumansHuid Bmict TTI y rino-
¢i31 cmiBrmagae 3 MiniManbHuM BMictoM TTI, T4 i
T3 y xposi i, HaBmaku. KpiM TOrO, BCTAaHOBIEHO,
o 3a TPU TIDKHI TepeOyBaHHS IIMypiB B YMOBax
IHBEPTOBAHOTO CBITIOBOTO PEXMMY (3cyB Ha 12 TO-
IIWH) yCl1 TKA BMICTY TOPMOHIB TaKOX 3MIIIyIOThb-
csa Ha 12 rommH, mo BKadye Ha uyTimBicTe ['TC
JI0 3MiH CBITJIOBOTO PEXHMY. 30KpeMa, PUTMIYHICTb
3MiH BMICTy HHpPKymoounx y kpoBi TI 3HuKae
micyss BHAaNeHHA Tinogizy, ToOTO iXHIH J000BHii
MaTepH PETYIIOETbCS HE JIOKAJIBHUM THUPEOITHUM
BOJIEM PHUTMY, a CHTHaJaMH 3 CylpaxiasMaTHYHUX
saep rinmorajgaMmyca depe3 putmiuny cekpeunito TTI
y rinodisi [10]. Cnig 3a3naumtH, mo pisens TTT
TaKO)K MOIYJIOETHCS IIUKIOM COH-HecmaHHs [12],
skuii 3a ymoB IIJ[ mopyunryeTbcs B mepury 4epry,
a 3KC moxpamye sKiCTh CHY Imicis (Pi3WIHUX Ha-
BaHTaXeHb [9]. Illo crocyeThcs KOpmoBOi KpOBI,
TO BOHA MICTUTh KOMIIOHEHTH $IK 3 BIJIOMHMH, TaK
U 1€ 3 HEeBU3HAYCHWMH BIACTHBOCTIMH [2, 5, §],
o0 MOXYTh BIUIMBATH SIK Ha (QYHKIIOHAJIBHO-
CTPYKTYpPHY OpTraHi3aimifo caMoi MIUTONOIIOHOT
3aJ031, TaKk | Ha 11 nepudepiiHui Ta HEeHTPaILHUH
BOJI1 pUTMY, @ TAKOXK Ha CTaH LUKy COH-HECTIaHHS.

Binomo, mo ITIK € moka3HUKOM TKaHHMHHOIO IIEe-
petBopenHst T4 y #ioro OiibIn 0i0JIOTIYHO aKTHBHHMA
Mertabomit T3 (TOKa3HHK mepuQepiiHOr0 TKAHWH-
HOTO neiomyBaHHs). HeoOXigHO MiAKPECTUTH, M0
repioql HamiBBUBENeHHS T4 cTaHOBUTH 6,5 m00W,
a T3 — 1,5 noon. OgHak, He3BaXkarouu Ha OUIBII
TpuBanuii mepion nupkymanii T4 mopiBusHO 3 T3,
BMmicT T4 3menmyBaBcsi y CK mypiB 000X BikOBHX
rpyn 3a ymoB iHimianii /] #a i 3KC. I3 Bikom ITTK
3Hauylle HE 3MIHIOBAaBCS, ajie MaB TEHACHIIO JI0
samwkeHHst (tabm. 1-3). lle Moxe Bka3zyBaTu Ha
MPUTHIYEHHSI 32 TaKUX YMOB (YHKIIOHAJIBHOI aK-
THBHOCTI IIATOBUIHOI 347034, OCKIILKH BMICT T4,
KM € IMPOXYKTOM Cekpewii camoi 3ajo3u, 3MeH-
mryBaBcst, a BMicT T3, mo e mpomykrom mnepude-
pitinoi kouBepcii T4 B iHmmMX opraHax (30Kpema
y TICUiHIl, HUPKaX Ta XUPOBIA TKAHWHI), HE 3Mi-
HioBaBcsa. OmHak y 18-MmicsyHUX TIypiB 3a YMOB
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creased in 18-month-old animals only (Tables 1—
3).

Significant differences in a change in TSH con-
tent with age (See Tables 1, 2) may be the result of
an increased sensitivity of thyroid tissues to T4, but
the impact of other factors, in particular, a decline
in hypothalamic secretion of thyrotropin-releasing
hormone cannot be excluded. Despite the fact
that a decrease in TSH level in old age entails the
suppression of T4 secretion by the thyroid gland,
the concentration of total and free thyroxine remains
unchanged, since its decay reduces with age [13].

Daily fluctuations of TSH secretion in rats
are well understood [7], whereas the presence of
a circadian rhythm of TSH content in blood has
not been finally defined yet. As reported by J. Fah-
renkrug et al. [7], the levels of pituitary and blood
TSH are changed in opposite directions, i. e. the
maximum content of TSH in the pituitary coincides
with the minimum content of TSH, T4 and T3
in blood and vice versa. In addition, it was esta-
blished the fact, that during three weeks of rats’ stay
under inverted light regime (shift by 12 hrs), all
the peaks of hormone content were also shifted
by 12 hrs, which indicated the sensitivity of PTS
to changes in the light regime. In particular, the
rhythmicity of changes in THs content, circulating
in blood disappears after pituitary gland removal,
i. e. their daily pattern is regulated not by the local
thyroid pacemaker, but the signals from sup-
rachiasmatic nuclei of hypothalamus via rhythmic
secretion of TSH in pituitary gland [7]. Notably,
that the TSH level is also modulated by the sleep-
wake cycle [10], which is disturbed first under CD,
and the WBC improves the quality of sleep after
physical activities [6]. As for cord blood, it contains
the components with both known and unknown
features [2, 4, 5], which may affect functional
and structural organization of thyroid gland itself
and its peripheral and central pacemakers, as well
as the sleep-wake cycle.

The PCI is known as the index of T4 tissue
conversion to its more biologically active meta-
bolite T3 (index of peripheral tissue deiodination).
It should be emphasized that the half-life of T4 is
6.5 days, and 1.5 days for T3. However, despite
the longer circulation period of T4 as compared
with T3, the T4 content decreased in BS of rats of
both age groups under CD initiation against the
WBC application. With age, the PCI did not change
significantly, but tended to reduce (Tables 1-3). This
might indicate the suppression of functional activity
of the thyroid gland under these conditions, since
the content of T4, being the secretory product of
the gland itself, decreased, but the content of T3,
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po3Butky I/l Ha ™I TPEBEHTUBHOI CIOJY-
yenoi aii ABK i 3KC (muB. Tabm. 2) KoHIEHTpa-
uis T4 3pocrana, TOOTO, HABIIaKK, MOTJIA Big0yBa-
THUCSI aKTUBALlLSl IIUTOBUIHOI 3aJ103H.

BigHomeHHsT TOPMOHIB IIUTOBUAHOI 3aJ03U 110
ixHporo rimogizapaoro perymaropa TTI xapak-
tepusye ITI, migBUIIECHHS/3HIKEHHS SIKOTO € Hai-
OULTBII paHHIMH O3HAKaMH Tilep- abo TIMOTHPEO3y
[6]. ¥ 6-micsunux mypiB ITI minBuiyBaBcs B ycix
rpymnax, okpim rpymu po3sutky LIJI Ha Tmi 3KC.
VY 18-micsiunnx TBapuH ITI 3HmKyBaBcs abo MaB
TaKy TEHJCHII0 TaKOX Y BCIX rpymax, OKpiM iHi-
uiamii /] (migBuityBaBcs), i OyB BUIIMM MOPIBHSIHO
3 6-MicsiuHUMH Inypamu (Tabn. 3). AJe CTBEpIXKY-
BaTH IMPO PO3BHTOK Tirep- abo TilOTUPeo3y y IIy-
piB HEOOPEYHO, O TOTO X TEPMIiH CIIOCTEPEkKEH-
HS HaATO HeBeNuKUH. MokHa 3poOHMTH TpHILy-
IIEHHS TIPO BIAMOBIAHI aKTHBAIIFO/TIPUTHIYCHHS
(hyHKITIOHATPHOI aKTHBHOCTI IIMTOBUIHOI 303U
3a OIMCAHUX BUIIIE YMOB.

Omxe, posputok L[JI sik y O-MICSIYHHX, Tak
i 18-MicslUHMX IIypiB NPHU3BOAWB IO 3MEHILICHHS
BMmicTy y kpoBi TTI Ha 111 He3mineHoro piBHs TT,
ITI migBumryBaBcsi TiABKH y 6-MICSIYHMX TBapuH,
a II1K ne 3miHIOBaBCA.

3a ymoB imimiamii [IJ[ Ha T mpeBeHTHBHOI
3KC Bwmict TTI' y kpoBi miypiB 000X BIiKOBHX
rpyn 30epiraBcsi Ha BUXIJHOMY piBHIi, aie 3MeH-
mryBasiucsi KoHueHTpauis TI Ta 3HaueHHA 000X
iHgekciB a0 Manmm Taky TEHIEHINo. 3a IHiMifo-
Bauas IIJI wa Tm iwexmii SABK y 6-micsaamx
TBapuH 3HIWKYyBaBcsa piBeHs TTI, T4, T3B Ta 3011b-
uryBaBcs 148, 3menmryBascs 111K i pizko miaBumry-
BaBcst ITI. ¥V 18-micsunux mrypiB Bmict TTI Ta
TI BiAMORBiZaB BUXIJHOMY PIiBHIO, a 00MJIBa 1HJIEK-
cu 3HmxkyBamucs. Pospurok L/l Ha i 3KC y 1Ba-
puH 000X BikOBUX rpyn He BIuBaB Ha BMicT TTT,
ane piBerb TI' 1 3HaYeHHS iHACKCIB 3MEHIIyBaH-
csi a0 MajM TEHJACHILIIO 0 3MEHIICHHS. 3a YMOB
monenroBanHg [[J] Ha i cmomywenoi aii SABK i
3KC y 6-micsaanx mrypiB Bmict TTI icToTHO 3MeH-
myBaBcs, a ITI pisko 30impmryBaBcs, y 18-micsd-
HAX yci mokasuukm crtany ['TC migBummyBamucs
abo Mmamm Taky TteHpmeHiito, IIIK 36imbmryBaBcs,
a I'TI, HaBnaku, 3MeHIIIyBaBCsl.

BucHoBkn

AxTHBHICTh eHTpaibHOI Janku ['TC (3a BMic-
tom TTI y cumpoBarui kpoBi) y LIypiB i3 BiKOM
3HIDKYETHCS, K 1 3a IHIIIFOBaHHS JIECHHXPOHO3Y.
[IpeBentuBna 3KC i y 6-micsunux, i y 18-micsu-
HUX IIypiB i3 mMoxemuto 11J] mpuBoaUTH 10 BiTHOB-
JeHHs 11 aktmBHOCTI. PosButok IIJ] Ha Ti mome-
pennboro BeeneHHs SIBK Ta crnosydeHOro BIUIMBY
SIBK 1 3KC y 6-MicsS9HHX TIypiB CYIPOBOIKYETH-
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which was the product of peripheral conversion of
T4 in other organs (in particular, liver, kidneys and
adipose tissue) remained unchanged. However, in
18-month-old rats, under CD development together
with a combined preventive effect of NCs and WBC
(See Table 2), the concentration of T4 increased, i. e.
on the contrary, the activation of thyroid gland
could occur.

The ITI characterizes the relationship of thy-
roid hormones to their pituitary regulator, the
increase/decrease of which is the earliest sign of
hyper- or hypothyroidism [15]. In 6-month-old
rats, the ITI augmented in all the groups, excepting
that of CD development together with WBC
application. In 18-month-old animals, the ITI re-
duced or had such a tendency in all the groups,
excepting the CD initiation (it increased) and was
higher as compared with the 6-month-old rats (Table
3). But it is inappropriate to state about hyper-
or hypothyroidism development in rats, and be-
sides, the observation period was too short. A
corresponding activation/suppression of functional
activity of the thyroid gland under the described
above conditions may be assumed.

Thus, the CD development in both 6- and
18-month-old rats resulted in a decrease in TSH con-
tent in blood against the background of unchanged
THs level, the ITI increased in 6-month-old ani-
mals only, but the PCI remained unchanged.

Under the CD initiation together with a preven-
tive WBC application, the TSH content in blood
of rats of both age groups remained at the initial
level, but the THs concentration and the values
of both indices reduced or had such a tendency.
When initiating CD against the NCs injection, the
6-month-old animals showed a decrease in TSH,
T4, FT3 levels and rise of FT4, the PCI was lo-
wered and the ITI was sharply increased. In
18-month-old rats, the content of TSH and THs
corresponded to the initial level, and both indices
were decreased. The CD development against the
WBC application in animals of both age groups
did not affect the TSH content, but the THs level
and the values reduced or had a tendency to decrease.
When simulating the CD at the background of
a combined effect of NCs and WBC, the 6-month-
old rats showed a significant reduction of TSH
content, but the ITI was sharply increased. In the
18-month-old animals, all the indices of PTS state
augmented or had such a tendency, the PCI in-
creased, and the ITI diminished, on the contrary.

Conclusions
The activity of the central link of PTS (by the
TSH content in blood serum) decreased in rats



Csl IPUTHIYEHHSM Ili€] JIAHKW 1 HE BUKIUKAE 11 3MiH
y 18-micayHuX.

Cran nepudepuunoi nanku ['TC (3a BMmicTOM
T ta ixHiX BiTbHHX (DOpPM y cHpOBaTIi KpOBi) y
mrypiB i3 BikoM (OKpiM 3HIDKEHHS BMIicTy T3B) He
3MIHIOETBCS, K 1 3a imimitoBanas L[J[. [IpeseH-
tBHI 3KC y 000X BikOBHX rpymnax (OKpiM 3HIDKEH-
Ha piBHA T4 y 18-micsunmx) Ta BBemeHHs SIBK
y 18-micsunmx mypiB 3a imimiamii /] we Brm-
BarOTh Ha akTUBHICTH wici jganku ['TC. YV 6-micsay-
HUX TBapuH posputok L] ma Tm BBemenus SIBK
BUKJIMKAE ii po30asiaHCyBaHHS (3MEHILIYETHCS BMICT
T4 i T3B i migBuryerses T3 1 T4B). 3a iHinitoBaH-
us Ll micnst conmywenoro BBy 3KC 1 IBK y 6-
MICSUHUX LIYpiB aKTUBHICTH HE 3MIHIOETBHCS, a
y 18-MicSYHMX CHOCTEpIraeThCs ITiIBUIIICHHS aK-
TUBHOCTI 32 paxyHOK 30inbmenss BMicty T4 i T4s.

Kpim Toro, 3a imimiroBanus IIJI Ha 11 3KC y
6-MICSIIHUX TIypiB 30UTBIIYETHCS IMMOKAa3HUK ITePH-
(dhepittnoro TkanuHHOTO neviomyBanHs II1K. V 18-wmi-
csraaux 1K 3a imimiroBansst 11/l Ha T BBEACHHS
SABK 3MmeHIyeTbess 1 30UIBIIYETHCS MICHS CIIOJY-
yenoro BBy 3KC i BBenennst SIBK. VYV 6-micsiu-
nux mypiB ITI 3pocrae maiixke B ycix ekcriepuMeH-
TanbHUX rpynax (okpiMm iHimitoBanHs LIJ] nwa Tmi
3KC), T00TO BiIOYBaEThCS aKTHBAIliS IIIATOMOIIOHOT
3anmo3u. Y 18-micsaunux mrypiB ITI migBumryerscs
3a yMmoB po3Butky LI/l i 3HIKyeThCS y Tpymi iHi-
miarii 1] #a 111 cnomyuyenoro BBy 3KC i BBe-
nenus SIBK (akTwBarmiss i TpUTHIYCHHS QYHKIIT
3aJI03M BiJITOBITHO).

Poboma euxonana ¢ pamxax memu Ne 103, wugp
2.2.6.103 «@opmyeanus adanmayitinux peaxyii op-

2aHIZMY eKCNepUMEHMATbHUX MEAPUH 8 ymosax Oii

WMYYHO20 OXON0ONCEHHs MAa KPIOKOHCEPBOBAHUX
SAOPOBMICHUX KAIMUH KOPOOBOI KPOBI Npu CmMapiH-
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with age, and under desynchronosis initiation as
well. Preventive WBC in both 6- and 18-month-
old rats with the CD simulation resulted in restora-
tion of its activity. In 6-month-old rats, the CD
development against the background of preventive
administration of NCs and a combined effect of
NCs and WBC was accompanied by suppression
of this link, but caused no changes in those of
18 months old.

The state of peripheral link of PTS (by the con-
tent of THs and their free forms in blood serum) did
not change in rats with age (excepting a decrease
in FT3 content), and under CD initiation as well.
Preventive WBC in both age groups (excepting
the reduction of T4 level in 18-month-old rats) and
the NCs administration in 18-month-old animals
under CD initiation did not affect the activity of
this PTS link. In 6-month-old animals, the CD
development against the NCs administration caused
its imbalance (T4 and FT3 contents decreased
and T3 and FT4 increased). Under CD initia-
tion, after a combined effect of WBC and NCs, the
activity remained unchanged in 6-month-old rats,
and an increased activity due to an elevated content of
T4 and FT4 was observed in 18-month-old animals.

In addition, in 6-month-old rats, under CD
initiation against a single WBC session, the rate of
peripheral tissue deiodination PCI augmented. In
18-month-old animals, when initiating CD against
the NCs administration the PCI decreased, but after
a combined effect of WBC and NCs introduction
it augmented. In 6-month-old rats, the ITI increa-
sed in almost all the experimental groups (excep-
ting the CD initiation against the WBC exposure),
i. e. the activation of thyroid gland occurred.
In 18-month-old rats, the ITI augmented under
CD development and lowered in the group of CD
initiation against a combined effect of WBC and
NCs administration (activation and inhibition of
gland function, respectively).

The research was carried out within the framework
of the project No. 103, code 2.2.6.103 entitled as
‘Formation of adaptive reactions of the body of
experimental animals under the effect of artificial
cooling and cryopreserved nucleated cord blood
cells in aging and under pathological states’, state
registration number 0116U003493.
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