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Liver Parenchyma Response to Subcutaneous Introduction of Thyroid
and Placenta Tissue Fragments During Experimental Hypothyroidism

HccnenoBanu MopdosIorHueckyo 1 MOPHOMETPUUECKYIO XapaKTEPUCTUKN MAPEHXUMBI IIEYeHH KPbIC IIPH TUIIOTHPEO3e U ero
KOPPEKIMH ITOKOKHBIM BBeZICHHEM (hparMeHTOB KPHOKOHCEPBHPOBAHHOW KCEHOTeHHOIT (eTanbHOit muToBuaHO# xeie3sl (KKOIK),
(parMeHTOB KPUOKOHCEPBHUPOBaHHOM amtoreHHo# marenTsl (KAIT) 1 ux coueranHoM BBeAeHUH. [Toka3aHo, YTO MOACTHUPOBAHUE
MEJMKaMEHTO3HOTO TUIIOTHPE03a COMPOBOKAACTCSI BBIPAXKEHHOM OeKkoBoitl quctpodueit mapenxumsl neyenu. Beenenne KKOIPK
CTUMYJIHPYET BHYTPUKIICTOYHYIO IPONU(EPaALNIO IeNaToLHUTOB, YTO HPOSIBISIETCS B yBEIMUCHHN KOJTMYECTBA ABYSICPHBIX FeIaTOLUTOB
Ha 14-e cytku. B To e Bpems npu kom6unupoBanHoM BaeneHnn KKK u KAIT stot addext Habmonancs yxe Ha 7-€ CyTKH ocie
BBEJICHUS.

Kniouegvie cnosa: runoTupeos, NapeHxuMa rne4eHu, KCeHOTPaHCIUIaHTaIMs, AJUIOTPAHCIUIaHTaLMS.

Hocnimxysanu Mopgonoriyny i MopHOMETpHYHY XapaKTEPUCTUKH MAPEHXIMHU MIE4iHKHU LIyPiB IPH IiOTUPE03i i HOro Kopekuii
HiJIIKIPHAM BBEJCHHSIM (DparMeHTiB KPiOKOHCEPBOBAaHOI KCEHOTeHHOI (eTanpHol muTononionoi 3anoszu (KK®I3), ¢pparmentis
KpiokoHcepBoBaHOi anoreHHol mwianeHTu (KAII) i ix komGiHoBaHOMy BBeneHHi. [loka3aHo, [0 MOAEIIOBaHHS MEAUKAMEHTO3HOIO
riOTHUPE03y CYNPOBOMKYETHCS BUPa3HOIO OiIkoBO0 nuctpodicto napenximu nedinku. Beegenns KK®II3 crumystroe perenepariiro
HapeHXIMH IeYiHKH, L0 MPOSIBIISIETHCS Y 301IBIICHHI KIIBKOCTI JBOSIACPHUX renaroluTiB Ha 14 100y. Y Toii xe yac npu KoMOiHOBaHOMY
BeeneHHi KKOII3 Ta KATI neii epexr criocrepirases Bxe Ha 7 100y Iiciisl BBEICHHSI.

Knouoei cnosa: rinotupeos, mapeHxiMa neyiHKH, KCEHOTPaHCIIIAHTAIiS, ATOTPAHCILIAHTAITIS.

There were investigated the morphological and morphometric characteristics of rat liver parenchyma during hypothyroidism and
after its correction by subcutaneous introduction of the fragments of cryopreserved xenogenic fetal thyroid gland (CXFTG), fragments
of cryopreserved allogenic placenta (CAP) and their combined introduction. The modelling of medicamental hypothyroidism has been
shown to be accompanied by evident liver parenchyma proteinosis. Introduction of CXFTG stimulates intracellular hepatocyte
proliferation revealed in the increased binuclear hepatocyte number to the 14" day. At the same time during combined introduction of

CXFTG and CAP this effect has been already observed to the 7" day after introduction.
Key words: hypothyroidism, liver parenchyma, xenotransplantation, allotransplantation.

[To nanHBIM AHMTEpATYpHl O0IIAs PACHPOCTPAHEH-
HOCTb MaHU(ECTHOTO TUIIOTUPEO03a B MOMYJISLIHH CO-
cranser 0,2—2%, CyOKIMHUYECKOTO THIIOTUPE03a —
4-10%[11, 26]. 'opMOHBI, CHHTE3UpYEMBIE IIUTOBU/-
HOM XeJne30i (THPOKCHUH U TPUHOATUPOHNH ), BIUSIIOT
Ha LIMPOKHUH CIIEKTP METa00IMYECKUX U (PU3HOIOTH-
YECKUX MPOIIECCOB, @ UMEHHO: YCHJIEHNE BCEX BUI0B
oOMeHa (6eKOBOT0, TUMUAHOTO, YTIIEBOIHOTO), CTH-
MYJISIIUS TIPOIIECCOB POCTa, (PU3MUECKOTO U YMCTBEH-
HOTO pa3BHTHs, oOecrieueHue HOPMaILHOTO pPUTMA
CEpJICYHBIX COKpAIlEHUH, aKTUBAIHS JAeITeILHOCTH
MUIIEBAPUTEIBHOTO TPAKTA, TOMEOCTATUIECKOE BO3-
JeiicTBUE Ha TeMIlepatypy Tena u 1p. Penentops! k
TUPEOUIHBIM TOPMOHAM OOHAPY>KHMBAIOTCS NMPAKTHU-
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According to the literature data the general preva-
lence of manifested hypothyroidism in population makes
0.2-2%, subclinical hypothyroidism does 4-10% [11,
26]. Hormones synthesized by thyroid gland (thyroxin,
tri-iodothyronine) affect the wide spectrum of meta-
bolic and physiological processes, in particular strength-
ening of all metabolism types (of proteins, lipids and
carbohydrates), stimulation of growth, physical and
mental development, providing the normal heartbeat
rhythm, activation of digestive tract action, homeostatic
influence on body temperature etc. Receptors to thy-
roid hormones are found almost in all the viscera and
their stimulation leads to the change of gene expres-
sion and as a result to the stimulation of general me-
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YEeCKH BO BCEX BHYTPEHHUX OpraHaXx, a UX CTUMYJISIHS
MIPUBOJUT K U3MEHEHHIO IKCIPECCHH T€HOB U, Kak
CIIENICTBUE, CTUMYJISILIMK OCHOBHOTO 0OMeHa. Hapyrue-
HUe (QYHKIMOHAJIBHOW AKTUBHOCTH IIMTOBUIHOM
JKeJIe3bl COMIPOBOXKIAETCS U3MEHEHUEM CTPYKTYPBI U
(yHKIMOHATBHON aKTUBHOCTH psila TUPEOHI3aBH-
CHUMBIX OPTaHOB, B TOM YHCJIE U ITEYEHH.

B Hacrosmee Bpemst HAKOIIJIEH ONBIT IPUMEHEHUS
ayTo-, aJUI0- U KCEHOT€HHOM I TOBUHOM JKEJIE3bI JUIsI
KOPPEKIIMU THIIOTUPEO03a, IIOATBEPKIAI0IINN dPPek-
TUBHOCTB Tako# Tepanwuu [ 1, 7, 14—17]. B To e Bpems
CYIIECTBYIOT MHOTOYHCIIEHHBIE SKCIIEPUMEHTATbHBIE
Y KJIMHUYECKUE TaHHbIE, CBUIETEIbCTBYIOIINE O BBICO-
KOM TIOTEHIMaJIe NCTIOIb30BAaHMS IUIAlCHTAPHON TKaH!
[IpH JIeYeHnH 3a00IeBaHNH pa3anyHoro relesa [9, 20,
21], B TOM 4KClie U SHAOKpUHONATHUi [ 5, 6, 29], onHako
PE3yIbTaThI €€ MPUMEHEHHS IPH JIeUeHUH JUCHYHKINH
LIIUTOBUAHOMN JKE€JIE3bl B JIUTEPATYPE OTCYTCTBYIOT.
KpunoxoHcepBupoBaHHas TKaHb IUIALEHTHI CPENU APY-
rux OMO00OBEKTOB 3aHUMAET 0COO0E MECTO IO BHICO-
KOMY COJIEpKAHNIO OMOIOTHYECKH aKTUBHBIX BEIIECTB
1 pocToBbIX PakTopoB [ 10]. Kpome Toro, mnamenTap-
Has TKaHb — HanboJIee JOCTYHBIN aJUTOT€HHBIN MaTe-
puai, MpuMeHEeHHe KOTOPOTo B KITMHUYIECKON MPaKTHKE
HE BBI3BIBAET CEPHE3HBIX ITHUECKUX MPOOIIEM.

Henb paboTel — u3ydeHue MOpPQPOIOTHICCKUX U
MOp(OMETPUUECKUX MOKa3aTeNell KIETOK IeYEeHH
9KCIIEPUMEHTAIBHBIX )KUBOTHBIX TP MOAETUPOBAHUH
TUIIOTUPEO3a U €r0 KOPPEKIHH MOAKOKHBIM BBEZE-
HHUEM (parMeHTOB KPHUOKOHCEPBUPOBAHHOM KCEHOT€H-
HOH (eranbHOM muUTOBUAHON *x)ene3bl (KKOIIK),
KPHOKOHCEPBUPOBAHHOM aioreHHoH roiareHTs (KAIT)
u ux couetaHHbM BBeneHneM (KKOIK + KAII).

Matepnanbl 1 metoAbI

PaGoty Bemonasy Ha 70 6ecriopoaHbIX 4-Mecsd-
HBIX KpbICax-camIijax. B KauecTBe TpaHCIIJIaHTATOB
HCTIOJIB30BAIH KPUOKOHCEPBUPOBAHHBIE (PparMeHTHI
KCEHOI'CHHOH (peTaabHOU IUTOBUIHOM JKeJe3bl Mac-
coit 150 mr u ammoreHHoH mianeHTs Maccor 180 mr.

®deTanpHbIe MUATOBUAHBIE kKeJe3bl yeaoBeka 18—
22 Henenb recTalyy Noay4yeHsl B nepuon ¢ 1999 no
2000 1, 06pas1pl 3aMOpaXKUBAIH C KPUOTIPOTEKTOPOM
AMCO no nporpamme, paspabdorannoit B8 UI1IKuK
HAH VYkpaunsl [17], u xpaanmu npu —196°C B TedeHue
5 net. AIIIOTeHHYTO IJIaleHTy MoyJany Ha 15-e cyTku
OepeMEeHHOCTH, 3aMOPAKUBAIH C KPHOIIPOTEKTOPOM
AMCO mo nporpamme, paspaboranuoit B MTIKuK
HAH Ykpaunsi [4].

Hinst MmogenupoBaHust AUCHYHKIUN IIUTOBUIHOM
JKeJIe3bl )KUBOTHBIM B TE€UEHHE 2-X MECSIIEB BBOMIN
¢ nutbeBoi Bogoi 0,005%-i pacTBOp (apmares-
Trueckoro npenapara "Mepkazonun" (OO0 "dapma-
LIeBTUYECKas KoMmraHus "310poBbe"”, YkpanHa) [24, 30].

JKuBoTHble ObLIM pa3/ieneHbl Ha 3KCIIEPUMEHTaIIb-
HBIC TPYIIBL: | — HHTaKTHAsS; 2 — )KUBOTHBIE C MOJIe-
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tabolism. The changes in structure and functional ac-
tivity of some thyroid-dependent organs including the
liver accompanies the disorder of thyroid functional ac-
tivity.

Nowadays the experience in auto-, allo- and xenoge-
neic thyroid application for hypothyroidism correction
has been accumulated to allow the confirmation of the
efficiency of this therapy [1, 7, 14-17]. At the same
time there are multiple experimental and clinical data
testifying to a high potential of placental tissue applica-
tion during treatment of diseases of different genesis
[9,20, 21] including endocrinopathies [5, 6, 29], how-
ever, the results of its application during the treatment
of thyroid dysfunction are absent in the literature. Cryo-
preserved placenta tissue takes a specific place among
other bioobjects due to a high content of biologically
active substances and growth factors [10]. Moreover,
the placental tissue is the most available allogenic ma-
terial, the application of which in clinical practice does
not cause the serious ethical problems.

The research aim was to study the morphological
and morphometric indices of liver cells of experimen-
tal animals during experimental hypothyroidism and after
its correction by subcutaneous introduction of frag-
ments of cryopreserved xenogenic fetal thyroid gland
(CXFTG), fragments of cryopreserved allogenic pla-
centa (CAP) and their combined introduction (CXFTG +
CAP).

Materials and methods

The experiments were performed in 70 breedless
4-month-old male rats. Cryopreserved fragments of
xenogenic fetal thyroid gland of 150 mg mass and allo-
genic placenta of 180 mg mass were used as the grafts.

Human fetal thyroid glands of 18-22 gestation
weeks were collected since 1999 to 2000, the samples
were frozen with DMSO cryoprotectant by the pro-
gram developed at the Institute for Problems of Cryo-
biology and Cryomedicine of the Natinal Academy of
Sciences of Ukraine [17] and were stored at —196°C
during 5 years. The allogenic placenta was obtained
from the breedless rats in the 15" gestation day, was
frozen with DMSO cryoprotectant by the program
developed at the IPC&C of the NAS of Ukraine [4].

Experimental thyroid dysfunction was induced by
injection of 0.005% solution of pharmaceutical prepa-
ration Merkazolil (LLC Pharmaceutical company
Zdorovie, Ukraine) to animals during 2 months [24, 30].

The animals were divided into following experimen-
tal groups: 1 — intact animals, 2 — the animals with ex-
perimental hypothyroidism; 3 —introduction of CXFTG;
4 —introduction of CAP; 5 —introduction of CXFTG +
CAP; 6 — control (cancellation of thyrostatic without
introduction of biological material).

Biological material was introduced into subdermal
pocket of the shoulder under slight ether anaesthesia.
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JIUPOBAHHBIM TUTIOTHPE030M; 3 — BBenmeHne KKOIIK;
4 — eeegenne KAII; 5 — BBenenne KKDIIK + KAII,
6 — KOHTpOJIb (OTMEHA TUPEOCTaTHKa Oe3 BBENCHUS
OHMOJIOTMYECKOr0 MaTepHuaa).

buonornueckuii MaTepuan BBOIWIN B TOJKOKHBIH
KapMaH B O0OJacTH XOJIKM TOJ JETKUM 3(PUPHBIM
Hapko30M. JKMBOTHBIX BBIBOJWJIN U3 DKCIEPUMEHTA
Jnekanutanueil Ha 3, 7 u 14-e cyTKu nociie BBEACHUS
OHMOIOTHYECKOTO MaTepuasa i OTMEHBI THPEOCTATHKA.
®parmeHTH TIeYeHH QUKcHpoBaNH B (GopmannHe,
[IO/IBEPTrai CTAHAAPTHON I'MCTONOrMYECKON MPOBOI-
K€, OJyTOHKHE CPe3bl OKPAITUBAIN TeMaTOKCHINHOM
Y D03WHOM.

Bce Bub1 MaHUITYIISIIHI HaJl YKUBOTHBIMH BBITIOJTHSI-
JI1 B COOTBETCTBUU ¢ "OOLIMMY MPUHIIMITAMH JKCTIE-
PUMEHTOB Ha *HMBOTHBIX", onoOpenusMu 111 Harmo-
HaJbHBIM KOHTpeccoM 1o Ouoatuke (2007, Kues) u
COIJIaCOBAaHHBIMH C MOJOXEHUAMH "EBpomneickoi
KonBeHuuu o 3amure N03BOHOYHBIX KUBOTHBIX, UC-
MOJIb3YEMBIX JISI SKCIEPUMEHTAJIbHBIX U JPYTUX
Hay4HbIX nejei" (CtpacOypr, 1985).

Mopdomerpruueckue ucciaeqoBanus (IUIOMIAAb
TermaTonXTOB U UX SAEP ) MPOBOAMIH C TIOMOIIIBIO TIPO-
rpammsl "Biovision 3.0". Iludpossie qanHbIe 00pada-
THIBAJIM HelapaMeTpuieckuM MeTojoM Mann-Whit-
ney, UCIoiib3ys nporpammy "StatGraphics 2.1".

Pe3yAbTaThl M 00CyXXAeHHe
I'ncTonormueckoe uccienoBaHue CPe30B MEUYECHU
KPBIC [T0KA3JI0, YTO Y MHTAKTHBIX 4-MECSUHBIX KHUBOT-
HBIX CTPYKTYpa MapeHXUMBbl TUITUYHA 1JI1 HOpMaJlb-
Horo oprana. CHapy>ky OpraH HOKpBIT TOHKOH COeH-
HUTEJIBHO-TKaHHOM IIIMCCOHOBOM KaIlCyJOH, OT KOTOpO
BITyOb OpTraHa OTXOJAT MEPETOPOIKH, PA3IEIISIONINe
OpraH Ha JIOJIbKH; JJISl TAPSHXUMBI IEYEHH XapaKTep-
HBI paIHaJIbHO PacIioOKEHHBIE TPAOeKyIThl TeMaTOIH-
TOB BOKPYT HEHTPAIBHBIX COCYI0B, TPAHHUIIBI [TOPTAITh-
HBIX COCY/IOB H JKEITIHBIX IIPOTOKOB YETKO 0003HAYEHBI.
B Tkanu oprana nmpeobiagany OgHOSAIEPHBIE TeTaTo-
LUTHl C KPYNHBIMU THIIEPXPOMHBIMHU SIAPAMH, PExkKe
BCTpPEYAINCH IABYsiAepHbIe (1-2 B mosne 3peHust), MUTO-
THUYECKasi aKTUBHOCThH HE BBIpakeHa (puc. 1, a).
BBenenue tupeoctaTuka B TEUCHHE 2-X MECSLCB
(rpynma 2) compoBOXIanoch moTepeil 0amoyHou
CTPYKTYpBI U O€JNKOBOH AMCTpodHeil MapeHXUMBI,
903UHO(MIIMEN 1 BaKYOIH3aIMeH IUTOILIA3MbI T'enaTo-
[IUTOB BIUIOTH JI0 JIM3WCA OTACHBHBIX smep (puc. 1,
0). [ paHUIIBI KJIETOK Pa3MBITHI, SIpa FEIaToIUTOB He-
6onpmue, runepxpomubie. Kinetku Kyndepa, Beictu-
JIAIOIIUe CHHYCOUIBI, IMETH OKpyIIyIo dopmy. ITio-
[a1b renaToUrTOB yMEHbBIIAIACh HEIOCTOBEPHO, a
IUIOIIAAb UX sJIEp — JOCTOBEPHO (puc. 2, a, 0). Ot™me-
YaJuCh €IMHUYHBIC JBYSICPHbBIC I€IaTOLUTHI.
Mopdonoruueckoe ucciaenoBaHUe MapeHXHUMBbI
[IEYCHH >KUBOTHBIX Ha 3-U CYTKHU IOCJI€ BBEACHUS
OMOIOTHYECKOT0 MaTepuana U B KOHTPOJIE TIOKa3ajio
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The animals were sacrified by decapitation in the 3%,
7" and 14" days after introduction of biological mate-
rial and cancellation of thyrostatic. The liver fragments
were fixed in formalin, and treated by standard histo-
logical preparation protocols, the semi-thin sections
were stained with hematoxylin and eosin.

All types of injections in animals were performed
according to the General Principles of Experiments in
Animals approved by the 3 National Congress for
Bioethics (2007, Kiev) and agreed with the regulations
of European Convention on the Protection of Verte-
brates Used for Experimental and Other Scientific
Purposes (Strasbourg, 1985).

Morphometric investigations (area of hepatocytes
and their nuclei) were carried-out by means of the
Biovision 3.0 software. Digital data were processed
by non-parametric Mann-Whitney method using the
Statgraphics 2.1 software.

Results and discussion

Histologic investigation of rat liver sections showed
that the liver parenchyma structure of intact 4-month-
old animals was typical to normal organ. The outer
surface of the organ was consisted of thin connective
tissue glyssonic capsule with septa extended into the
organ, wich divide the organ into the segments; liver
parenchyma was characterized by presence of hepa-
tocyte trabecules radially located around central ves-
sels, the borders of hepatoportal vessels and bile-ducts
were clearly visible. In the organ tissue prevailed the
mononuclear hepatocytes with large hyperchromatic
nuclei, more rarely occured the binuclear ones (1-2 in
the vision field), mitotic activity was not significant
(Fig. 1, a).

The introduction of thyrostatics during 2 months
(group 2) was accompanied with the loss of tubular
structure and parenchyma proteinosis, eosinophilia and
vacuolization of hepatocyte cytoplasm even with lysis
of several nuclei (Fig. 1, b). The cell borders were
indistinct, hepatocyte nuclei were small and hyperchro-
mic. Kupffer cells, lining sinusoids, had a round shape.
The area of hepatocytes decreased insignificantly, and
the area of nuclei was significantly diminished (Fig. 2,
a, b). Single binuclear hepatocytes were noted.

Morphological investigation of animal liver paren-
chyma to the 3" day after introduction of biological
material and the control sections showed the forma-
tion of tubular structure in all the variants of experi-
ment (Fig. 3). Vacuolization of hepatocyte cytoplasm
was the least obvious in the group of animals with in-
troduction of thyroid tissue (Fig. 3, a). Morphometrical
indices in this group did not significantly differ from
those at the peak of hypothyroidism model. Single bi-
nuclear hepatocytes were noted. At the same time
during combined introduction of thyroid and placenta
tissue fragments there were observed vacuolization and
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(hopMupoBaHHe OATOYHOM CTPYKTYPhI BO BCEX BapHaH-
Tax KcnepuMenTa (puc. 3). Bakyonu3amus muToras-
MBI FeNaToIMTOB ObLIa HANMEHEE BIPa)KeHa B TPYTITIS
JKUBOTHBIX C BBEJICHUEM TKaHU ITUTOBUTHOMN KEIIE3bI
(puc. 3, a). MopdomeTprudecKue MoKa3aTeu B dTOH
rpyMIe TOCTOBEPHO HE OTIMYAINCHh OT TAaKOBHIX Ha
MTUKE MOJIENU TUIOTHpeo3a. Berpevyanuck eanHIYHEBIE
IBYsIJICpHBIE TeNaTONUTHI. B TO e BpeMs nmpu KoMOu-
HUPOBaHHOM BBEJICHHHU ()parMeHTOB TKAHEH IIUTOBHUI-
HOWM YKeJIe3bl U TUIAIEHThI HAOMIOATNCH BAKYOITH3aIHS
U 36pHHUCTOCTH LIUTOIJIa3MBbI TeNaTOUTOB (puc. 3, 0).
Bakyonu pacmonaraiuck riaBHbIM 00pa3oM 10 MepH-
(hepun xieTok. BHeKIIeTOUHBIE BaKyOJIN BCTPEYAINCH
B €IMHUYHOM KonrdecTBe. [ omans renaTtonuToB He
OTIMYAIach OT TAKOBOHM HA MTUKE MOJEIH, a TUIOIIA b
sep NOCTOBEpHO yBenuuuBajack. Habmiomanoch
YBEIUYECHHUE KOJIMYECTBA JBYSAAEPHBIX Ie€NaTOIUTOB
110 2—3-X B TI0JI€ 3peHUA. Y KUBOTHBIX KOHTPOJIBLHOH
rpymnisl (puc. 3, B) U B TPYTIIE C BBEJCHUEM IUTAIICHTHI
(puc. 3, r) MopoorHUecKre U3MEHEHHS B 3TOT CPOK
HCCIIeZIOBaHUs ObLTN HanMeHee BeIpaskeHsl. [Ipu aTom
B 00erX HccaenyeMbIX TPpyIax oMb TermaToI -
TOB HE W3MEHSJIACh, a IUIOMAb SJEP YMEHbIIANACh
HEJIOCTOBEPHO. [ paHMIIBI KIETOK OBLIN Pa3MBITHI.
OTMmeueHBl eAMHUYHBIC ABYSACPHBIC TeIIaTOINTHI.
Ha 7-e cyTku nocie BBeIcHUSI TKAHU IIIUTOBUIHOM
JKEJe3bl CTPYKTYpPa IIUTOIUIA3MBI TeaTOIUTOB ObLIa
3epHHUCTOH, MO Mepudepun KIETOK Pacroarajiich
BaKyOJIH, S7pa rernaronruToB THIIEPXPOMHBIE, HaOIona-
JIACh NBYsIIEpHEIE KieTku (puc. 4, a). Mopdhomerpu-
YecKHe MOKa3aTeNH JOCTOBEPHO HE OTIUYAINCH OT
mokasaresieil B MpeIblAyIIeM CPOKe HaOMIOACHHUS.
IIpu xOMOMHUPOBAHHOM BBEACHWU TKAHEH B ITOM
CpPOKE HMCCIIEJOBAaHUS LMTOIUIa3Ma TelaTolMTOB He
coJiep:kajia BaKyoJiei, 3epHUCTOCTh Obljla BEIpaXKeHa
c1a00, KOJIMYECTBO ABYSIACPHBIX TCMATOIIUTOB YBEIIH-
yrBajock 10 10—12 B mose 3penus (puc. 4, 6). Mopdo-
METPUIECKH aHATN3 TTOKa3aJl yMEHBIICHUE TTOMaIn
TemaToONUTOB U UX SIIep OTHOCUTEIHHO 3HAUYCHUU B
MpeabIAYIIeM CPOKe HcclefoBaHus (cM. puc. 2). Y
KOHTPOJIBHBIX KUBOTHBIX BaKYOJIH3AIHSI [IUTOTIIIa3MBI
OblIa c1abo BhIpaKEHa, BAKyOJH TJIaBHBIM 00pa3oM
pacnonaranucek mo nepudepun KieTok (puc. 4, B),
TpaHUIlBl KIIETOK YETKO OYepueHbI. J[BysiiepHbIe remna-
TOLIWTHI BBISIBIISUTUCEH B KOTM4ecTBe 1—2 B moJie 3peHws,
[IPH 3TOM UX IUTOMIAAb He M3MEHSIIACh, a MIIOMAAb UX
SZIEp YBEIMYUBAIIACH [10 CPABHEHUIO C TIPEABIIYIIUM
CPOKOM HCCIIeIOBaHUs. Y )KUBOTHBIX ITOCIIE BBEICHHUS
TKaHHM IUTAICHTH 00pa30BaHMs BaKyoJel He HaOro1a-
70Ch (pHC. 4, T), a TPAHUIIBI KJIETOK OBUTH BEIPAYKECHBI
cnabo. [osiBnsiock HeOONBIIOE KOMTUYECTBO IBY-
SIICPHBIX renaTouuToB (1-2 B mosne 3penust), Mopdo-
MeTpHUYECKHe MOKa3aTey (TUI0Maab TeNaTONUTOB U
WX si7iep) COOTBETCTBOBAJIM WHTAKTHBIM JKHBOTHBIM.

npobnemobl
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Puc. 1. [apenxuma 1neYeHNn WHTAKTHBIX )KUBOTHBIX (a) 1
nocie 2-x MecsleB npuema tupeocratuka (0): 1 — nBy-
SIIEPHBINM FENaTOLMT; 2 — BaKyoulb; 3 — n3uc sapa. Oxpa-
LIMBAHUE TEMATOKCHIIMHOM M 503UHOM, 00. 12, oK. 60.

Fig. 1. Liver parenchyma of intact animals (a) and 2 months
later of thyrostatic receiving (b): 1 —binuclear hepatocyte;
2 — vacuole; 3 — nuclear lysis. Staining with hematoxylin
and eosin, objective X12, ocular x60.

granulation of hepatocyte cytoplasm (Fig. 3, b).
Vacuoles were located mainly in cell periphery. Single
extracellular vacuoles were observed. The area of
hepatocytes did not differ from the values in the peak
of model, and the area of nuclei increased significantly.
The increase of binuclear hepatocyte number was ob-
served up to 2-3 ones in the vision field. Morphologi-
cal changes in this period of investigation were the least
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Puc. 2. ITnomae remarouutos (a) u ux saep (6): O — kouTposs; € — KKOIIDK; M- KAIT; A — KKOIIDK + KAIL
Fig. 2. Areas of hepatocytes (a) and their nuclei (b): O — control; 4 — CXFTG; M- CAP; A — CXFTG + CAP.

Ha 14-e cyTku skcriepumeHTa B TpyIIe ¢ BBeae-
HUEM IIIUTOBUIHOMN KeJIe3bl ITUTOIlIa3Ma T'elaTOIUTOB
3epHHCTas, BAaKyolu3aluu He Habmonanock. Komu-
YECTBO JIBYSICPHBIX FeMaTOUTOB ObLIO OOJIbIIE, YUeM
B IpeAbIAyIeM cpoke Habmonenus (1o 10—12 B mome
3penus) (puc. 5, a). MopdomeTpruiecknii aHanu3 mo-
Ka3aJl IOCTOBEPHOE YMEHBIIICHHUE TUTOMIAIN T'eaTOIH-
TOB 110 CPAaBHEHHUIO C MPEABIAYIUMU CPOKAMU HC-
CJIEIOBAHMSI, TIPY STOM TUIOIIAh SAEP MPAKTUYECKU
He m3MeHsuack. [Ipy KOMOMHMPOBAaHHOM BBEICHUU
KPHUOKOHCEPBUPOBAHHOTO OMOJIOTMYECKOTO MaTepraa
3€PHHUCTOCTH ITUTOIUIA3MbI TE€IIaTOITUTOB ObIIa BRIpa-
JKeHa c1abo, BaKyoIm3aIus OTCyTCTBOBaya (puc. 5,
0). BrisiBiieHO 00JIbIII0E KOJTHYECTBO HEOOIBIIHX JIBY-
SIEPHBIX TEMAaTOIUTOB ¢ HEOOMBITUMU siApaMu (10
10-T B oM 3pEHUs) U CAUHUYHBIC TEIAaTOIUTHI C
TpeMs SIapaMu, IIPU 3TOM HAOIIOMAIach TCHACHITNS K
YBEJIMUEHUIO KaK TUIOMIAJI TeIMaTOIUTOB, TaK M HX
siep. Y AKUBOTHBIX KOHTPOIILHOM TPYIIIIBI B 5TOM CPO-
Ke HaOJFOJICHHS IMTOTUIa3Ma KIIETOK ObLiTa 3epHUCTOMM,
BaKyoIlM3alusl OTCyTCTBOBana (puc. 5, B). fnapa B
OCHOBHOM KpYITHBIE, THIIEpXpPOMHEIE. J[BysinepHbIe
renaToIUThl IPUCYTCTBOBAIN B HEOOJIBIIIOM KOJIH-
yectBe (1-3 B mousie 3penus). MopdomeTprudeckue
apaMeTpPhl JOCTOBEPHO HE U3MEHSITUCH OTHOCHTEIh-
HO MPEABIAYIIEro Cpoka IKcepumMenTa. B 4-ii rpyme
JKUBOTHBIX MOP()OMETPHUUCCKHUE TIOKA3ATEIIN TAKKE HE
OTJIMYAJIUCh OT 7-X CyTOK MccliefoBaHus. Bakyomnu-
3anusd MUTOINIa3Mbl He HaOmronanach, sapa ObuIH
KpPYITHBIMH, TUIIEPXPOMHBIMH, KOIMYECTBO JIBYSIEP-
HBIX TEIaTOIUTOB — 10 5 B MoJe 3peHus (puc. 5, r).

W3BecTHO, uTO OenKkoBas AUCTPOGUS TapEHXUMBI
MIEYCHU SIBIISIETCS MPOSBICHUEM KOJUTUKBAIIHOHHOTO
04aroBOro HeKPO3a, CIPOBOLIMPOBAHHOTO HAPYIIIEHHEM
BOJTHO-JIEKTPOJIUTHOTO 0OMEHA IPU TOKCUIECKOM WITH
BBI3BAHHOM BO3/IEHCTBHEM KCEHOOMOTHUKOB TCIIaTUTE

KpnoGMOnOrMM

T.21,2011, Ne1

noted in animals of the control group (Fig. 3, ¢) and in
the group with placenta introduction (Fig. 3, d). Moreo-
ver, in both investigated groups the area of hepatocytes
did not altered, and the one of nuclei decreased insig-
nificantly. The cell borders were indistinct. Single bi-
nuclear hepato-cytes were noted.

In the 7" day after thyroid tissue introduction the
structure of hepatocyte cytoplasm was granulated,
vacuoles were located in the cell periphery, hepato-
cyte nuclei were hyperchromic, binuclear cells were
observed (Fig. 4, a). Morphometrical indices did not
significantly differ from those in the previous period of
investigation. After the combined introduction of tis-
sues, the observations in this period of investigation
showed, that hepatocyte cytoplasm did not contain
vacuoles, the granulation was slightly expressed, the
number of binuclear hepatocytes increased to 10—12
ones in the vision field (Fig. 4, b). Morphometrical analy-
sis showed the decrease of hepatocyte and their nu-
clei areas comparing to the indices in the previous pe-
riod of investigation (see Fig. 2). Cytoplasm vacuoliza-
tion of the control animals was slightly expressed, the
vacuoles mainly were located in the cell periphery
(Fig. 4, c), the cell borders were well-defined. Binu-
clear hepatocytes were detected in the number of 1-2
in the vision field, furthermore their areas were not
changed, and the areas of their nuclei increased com-
paring with the previous period of investigation. After
placenta tissue introduction in animals the vacuole for-
mation was not observed (Fig. 4, d), and the cell bor-
ders were poorly visible. Little binuclear hepatocytes
appeared (1-2 in the vision field), morphometrical in-
dices (the areas of hepatocytes and their nuclei) cor-
responded to the values of intact animals.

To the 14" day of experiment in the group with
thyroid tissue introduction the hepatocyte cytoplasm
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Puc. 3. IleueHs KUBOTHBIX Ha 3-1 cyTKH nccnenoanust: a — BeeneHne KKOIDK; 6 —sBenerne KKOIIDK+KAIT; B — koHTpObHAS
rpymma; r —Beezienue KAIL; 1 — BHyTpuKIeTOYHbIe BaKyoIH; 2 — BHEKJICTOUHBIC BaKyoIi. OKpalnBaHHe FeMaTOKCHITHHOM
M 303UHOM, 00. 12, ok. 60.

Fig. 3. Liver of animals to the 3™ day of investigation: a — introduction of CXFTG; b — introduction of CXFTG + CAP; ¢ —
control group; d — introduction of CAP; 1 — intracellular vacuoles; 2 — extracellular vacuoles. Staining with hematoxylin

and eosin, objective X12, ocular x60.

[2,3,8, 12, 13]. Takum 0Opa3om, HaOIFOIaEMbIE U3Me-
HEHHSI MOTYT OBITh KaK CIIEJICTBUEM TOKCHUYECKOTO
Bo3neicTBUS "Mepkazonmia", Tak ¥ JUTUTEIBHOTO He-
JIOCTaTKa THPEOUTHBIX TOPMOHOB [19, 22, 27, 28].
ITpu BBepernn KKOIK n KKOIK + KAII Ha
7-€ CyTKH 10CJIe KOMOMHUPOBAHHOM TPaHCIIAaHTAIIUH
MbI HaOJI0/IaIl BO3POCIIY) MUTOTHYECKYIO aKTHB-
HOCTb U TOSIBJICHUE B OOJIBIIIOM KOJTMYECTBE IBYSIEP-
HBIX TenaToruToB (1o 10—12 B mose 3penus) u Ha 14-¢

= Npo6nembl
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was granulated, vacuolization was not observed. The
number of binuclear hepatocytes was higher than in
the previous period of investigation (to 10—12 in the
vision field) (Fig. 5, a). Morphometrical analysis showed
a significant decrease of hepatocyte areas comparing
with the previous periods of investigation, moreover,
the nuclei areas were almost not changed. In the group
of combined introduction of cryopreserved biological
material the hepatocyte cytoplasm granulation was
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Puc. 4. TleueHb )KMBOTHBIX Ha 7-¢ cyTKu sKkcniepuMenTa: a — BBeneHne KKOIDK; 6 — BBegenne KKOIK + KAIL; B —
KOHTpOJbHAas rpynmna; T — BBegenue KAII; 1 — BHyTpuKIIeTOUHbIE BaKyolIn; 2 — JIBYsIepHBIC renaronuTel. OKpanBaHue
reMaTOKCHJIMHOM U D03UHOM, 00. 12, ok. 60.

Fig. 4. Liver of animals in the 3" day of investigation: a — introduction of CXFTG; b — introduction of CXFTG+CAP; ¢ —
control group; d — introduction of CAP; 1 — intracellular vacuoles; 2 — binuclear hepatocytes. Staining with hematoxylin

and eosin, objective X12, ocular x60.

CYTKH IIOCJIE BBEICHUS IIUTOBUIHOM kene3sl. Benen-
CTBHE 3TOT0 yMEHbIIANACh IUIOMIA/(b TeMaTOIHUTOB,
YTO MaKCHMAaJIFHO MPOSIBISLIOCHh HA 7-€ CYTKH TOCIIe
COYETAaHHOTO BBEAEHUS! OMOJOTMYECKOTO MaTepuana
u Ha 14-e cytku nocne BBeaeHnsa KKOIK.
W3BecTHO, 4TO THPEOUIHBIE TOPMOHBI PETYIUPYIOT
MpoMQepaLuio 1 MOTUILIONAN3ALIHIO TENaTOHTOB [23,
27,28], a B uccnenoBaHuu [25] 0TMEUEHBI TUIIEPIIPO-
nudepaTHBHbIE U3MEHEHHS NIPH BBEICHUH TUPEOHI-

¢ | Npo6nembl

*/ Kpuobuonorun
T.21,2011, Ne1

slightly expressed, vacuolization was absent (Fig. 5, b).
There were noted a great number of small binuclear
hepatocytes with small nuclei (upto 10 in the vision
field) as well as single hepatocytes with three nuclei,
herewith, the tendency to the increase of hepatocyte
and their nuclei areas was observed. In animals of the
control group in this period of investigation the cell cy-
toplasm was granulated, vacuolization was absent
(Fig. 5, ¢). The nuclei were mostly large, hyperchro-
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Puc. S. Ileuens xuBOTHBIX Ha 14-e cyTku skcriepuMenTa: a — BeesieHrne KKOIIK; 6 — Benerne KKOIPK+KAIL B —
KOHTpOJIb; T — BBeAeHne KAIL; cTpenkamu ykasaHbl JBysiiepHbIE renartouThl. OKpalinBaHue reMaTOKCHIMHOM U 903UHOM,
oK. 12, 00. 60.

Fig. 5. Liver of animals to the 3 day of investigation: a — introduction of CXFTG; b — introduction of CXFTG + CAP; ¢ —
control group; d — introduction of CAP; arrows point the binuclear hepatocytes. Staining with hematoxylin and eosin,

objective X12, ocular x60.

HbIX (OJUTUKYJIOB B TKaHb MEYCHU TUPCOUIIKTO-
MHUPOBAHHBIX KHUBOTHBIX. [IPEAMONIOKUTENHHO, 3TOT
3¢ ekt 00yCIIOBIEH MECTHBIM JACHCTBUEM THPEOU -
HbIX TOPMOHOB. B Haiie#i padore mogo0Hoe BIMSHHUE
HaOJIFOAIOCH MTPH TTOJKOKHOM BBEJACHUH TKAHH IIUTO-
BUIHOM kene3bl. Criej0BaTelIbHO, MOXKHO TOMYCTHTD,
410 TposudepaTHBHAS aKTUBHOCTH I'eIaTOIMTOB B
OOJIBIIICH CTETICHHU OTIPEACIISIETCS HE TOIBKO MPSIMBIM
JICHCTBUEM THPEOUIHBIX TOPMOHOB, COACPIKAIINXCS

= Npo6nembl

Kpuobuonorum
T.21,2011, Ne1

mic. Binuclear hepatocytes were present in a small
number (1-3 in the vision field). Morphometrical pa-
rameters were not changed significantly comparing to
the previous period of experiment. In the 4" group of
animals the morphometric indices also did not differ
from the values of the 7" day of investigation. Cyto-
plasm vacuolization was not observed, nuclei were
large, hyperchromic, the number of binuclear hepa-
tocytes was up to 5 in the vision field (Fig. 5, d).
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BO BBEJCHHOM TKAaHU IITUTOBHIHOM KEIIE3hI, a TAKXKE
IPYTUMHU TKaHecHelU(PUUHBIMU OUOIOTHYECKH
AKTHUBHBIMH BELIECTBAMH U 3TOT 3PQEKT HE 3aBUCHUT
OT MecTa BBEJCHHs OHMoMaTepHaa.

B 4-i1 rpyne ®KUBOTHBIX BBIPaKEHHOW MUTOTH-
YEeCKOM aKTUBHOCTH M 00pa30BaHus OOJIBIIOTO YHcIa
JBYSIIEPHBIX T€NaTOLMTOB He HAOIIogany, cieqoBa-
TEJIbHO, MOYKHO MPEATIONI0KHNTE, YTO BBEJICHHUE MJIallCH-
THI CTUMYJHPOBAJIO HHOU THUT PeTeHEepaIlH TKaHH.

Takum 00pa3om, B JaHHOM 3KCIIEPUMEHTE HAOJTFO-
JaJIoCh JABa Pa3HBIX MEXaHW3Ma BOCCTAHOBJICHUS
TKaHU TIeueHr. BBenenne GpparMeHTOB MHUTOBUIHOMN
JKeJe3bl CTHMYITUPOBAIIO BHY TPUKIIETOUHYFO POl de-
panuio 3a cyeT TKaHecrnenn(pUUecKux M TKaHEHe-
cneun(puueckux OMOJIOrHYECKH aKTUBHBIX BEILECTB,
coJepKalIuxcsl B OnoMarepuane, 4To MposBIsIOCH
B YBEIMUEHUH KOJINUYECTBA JBYSAEPHBIX T€NaTOLUTOB
MpaKTU4YECKH B 4 pa3a OTHOCHTENBHO MHTAaKTHBIX
3Ha4eHUH Ha 14-e cyTku sKkcnepuMeHTa. BBenenue
IUTaLEHTAPHOM TKaHU TaKXKe COMPOBOKAATIOCH PEreHe-
panmeii mapeHXUMBbI IEYeHH, HO YBEITMIEHUE KOIMNIECT-
Ba JIBYSIIEPHBIX T€TIaTOIMTOB OBLIO MEHEE BBIPAKEHO
Y, KaK MOKa3aJi0 Halle MpeabIayIiee UCCIEeIOBaHNe
[18], merabonnyeckass QYHKIUS y )KUBOTHBIX ITOMH
rpymnIbl Obli1a MAKCHMAJIHHO BBIpaXKEeHa, YTO MPOSBIS-
JI0Ch B OBICTPOM HOpMAITU3AI[UH TTOKA3aTeNeH TNV /I-
HOTO CIIEKTpa. B To ke Bpems coueTaHHOE BBEACHHE
TKaHH IIUTOBUAHOM JKEJe3bl U IJIAlleHThl yCHIINBAJIO
JNeCTBUE IUTOBUAHOMN Xele3bl U BBIPaKECHHBIE
MOp(OJOTHUECKUE U3MEHEHHS MPOSBIUINCH HA 7-€
CYTKHM JKCIIEpUMEHTa, MPU 3TOM MeTadoiudecKas
(yHKUIMA TEYeHH Y KMBOTHBIX 3TOW IpyHIbl ObuIa
HavMeHee BbIpaxkeHa [18].

BbiBOABI

[IpoBenenHOE HCCIIeIOBAaHME TTOKA3aJI0, UTO BBEIE-
HUC THpCOCTaTI/IKa B TCUCHUC 2-X MECCSILIEB BBI3BIBACT
TUCTPOUIO APEHXUMBI IEYCHH, a BBEJICHHE OHOJI0-
THYECKOro Marepuaja CTUMYIHUPYET pernapaTuBHBIC
MMpOLECCCHI. BBC,Z[GHI/IG TKAaHHU IJ.II/ITOBI/I,Z[HOﬁ KEJIE3bI
CTUMYJIMPYET Npoiudepaluio renarounuToB, KOTopas
YCUIIUBACTCA IPHU KOM6I/IHI/Ip0BaHHOM BBCIACHUU
LIMTOBUIHOM *Keje3bl U IuaneHTsl. [Ipu BBeneHuun
NJaleHTapHO! TKaHM oOpa3oBaHME OBYSAEPHBIX
renaTouruTOB HAMMCHCE BBIPAXKCHO.
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It is known that the proteinosis of liver parenchyma
is the manifestation of colliquative local necrosis pro-
voked by the disorder of water-electrolyte metabolism
during toxic or xenobiotics caused hepatitis [2, 3, 8, 12,
13]. So the observed changes may be the result of
Merkazolil toxic effect as well as of long-term short-
age of thyroid hormones [19, 22, 27, 28].

During introduction of CXFTG and CXFTG + CAP
to the 7™ day after the combined transplantation we
observed an increased mitotic activity and appearance
of binuclear hepatocytes in a great number (upto 10—
12 in the vision field), as well as in the 14" day after
introduction of the thyroid tissue. As a consequence
the hepatocyte areas decreased, and this fact was ma-
ximally manifested to the 7" day after the combined
introduction of biological material and to the 14" day
after introduction of CXFTG.

It is known that thyroid hormones regulate prolif-
eration and polyploidization of hepatocytes [23, 27, 28],
and Dombrowski ef al. [25] found the signs of hyper-
proliferation during introduction of thyroid follicles into
the liver tissue of thyroid-ectomized animals. This ef-
fect is likely stipulated by local effect of thyroid hor-
mones. In our study the similar effects were observed
during the subcutaneous introduction of thyroid tissue.
Consequently, it is possible to suggest that proliferative
activity of hepatocytes is mostly determined not only
by a direct action of thyroid hormones contained in
introduced thyroid tissue, but also by other tissue-spe-
cific biologically active substances and this effect does
not depend on the place of biomaterial introduction.

In the 4" group of the animals an obvious mitotic
activity and formation of a great number of binuclear
hepatocytes was not observed so it is possible to sug-
gest that placenta introduction stimulated another type
of tissue regeneration.

Thus, two different mechanisms of liver tissue res-
toration were observed in this experiment. The intro-
duction of thyroid fragments stimulated intracellular
proliferation due to tissue-specific and tissue-nonspe-
cific biologically active substances contained in bio-
material that was revealed in the increase of binuclear
hepatocyte number as much as in 4 times comparing
with the intact indices in the 14" day of experiment.
The introduction of placenta tissue also was accompa-
nied by liver parenchyma regeneration but the increase
of binuclear hepatocyte number was less expressed
and as our previous investigation showed [18] meta-
bolic function of animals of this group was maximally
expressed, revealed in rapid normalization of lipid spec-
trum indices. At the same time, the combined intro-
duction of thyroid tissue and placenta strengthened the
thyroid gland effect and expressed morphological
changes appeared in the 7" day of experiment moreo-
ver metabolic liver function of animals of this group
was less expressed [18].
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Conclusions
The carried-out investigation showed that introduc-

tion of thyrostatics during 2 months caused the dystro-
phy of liver parenchyma, and the introduction of bio-
logical material stimulated the reparative processes.
The introduction of thyroid tissue stimulates hepato-
cyte proliferation which is strengthened during com-
bined introduction of thyroid gland and placenta. Dur-
ing introduction of placenta tissue the formation of bi-
nuclear hepatocytes was less expressed.
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