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W3yuanu GpyHKIMOHUPOBAHHWE HATHBHOW M KPUOKOHCEPBUPOBAHHOW OpraHHOM KyibTypsl muToBHIHOU xene3bl (OKILK)
HOBOPOJKAECHHBIX TOPOCAT Ha pa3HbIX CPOKaX M0CIIe KCEHOTPAHCIUIAHTALMH B OpraHU3Me SKCIIepIMEHTAIbHbBIX XKUBOTHBIX. IlokazaHo,
gyro OKIIXK, moaBeprayTas HU3KOTEMIIEpaTypHOMY XPaHEHHIO, TTI0CIIe TPAHCIUIAaHTAIlNH CIIOCOOHA K CHHTE3Y M CeKPeIINH THPEOHTHBIX
TOPMOHOB. YCTaHOBJICHO, YTO KCEHOTPAHCIIAHTAlUs HATUBHOH, KPHOKOHCEPBUPOBAaHHON U pekynsruBupoBanHoi OKILDK npuBogut
K yBenuueHuto ypoBHs T3, T4 B mia3sme KpoBU KPOJIHMKOB C SKCIIEPUMEHTAIbHBIM IHIIOTHPEO30M.

Kniouesvie cnosa: xpruoKOHCEpBUPOBAaHUE, OPraHHAs KylbTypa IMMTOBUIHOM ’kelle3bl HOBOPOXKAEHHBIX MOPOCHT,
KCCHOTPAHCIIIAHTALVS.

BuBuanu ¢yHKI[IOHYBaHHS HATUBHOI Ta KPIOKOHCEPBOBAHOT OpraHHoi KyabTypH mutoBuaHoi 3ano3u (OKIL[3) HoBoHapomKeHNX
MOPOCAT Ha PI3HUX CTPOKAX MiCIsl KCCHOTPaHCIUIAHTALlii B OpTaHi3Mi eKCIepUMEeHTANBHUX TBapuH. [lokazano, mo OKIL[3, migxana
HU3BKOTEMIIEpaTypHOMY 30epiraHHIO, MiCIs TPAHCIIAHTAL] 3AaTHA IO CHHTE3Y Ta CeKpelii THpeoinHIX TOpMOHiB. BcraHoBIeHO, IO
KCCHOTPAHCILIaHTAllis HATUBHOI, KpiokoHCcepBoBaHoi Ta pekyipTiuBoBaHoi OKII3 npusBoanTs 10 36inbienss pisus T3, T4 B mna3mi
KPOBI Y KPOJIMKIB 3 €KCIIEPUMEHTAJIBHUM T1IIOTHPEO30M.

Kniouosi cnoea:xpiokoHCEPBYBaHHS, OpPTaHHA KYJIBTypa IMUTOBHHOT 321031 HOBOHAPOKEHUX IIOPOCST, KCCHOTPAHCIUIAHTALliS.

The functioning of native and cryopreserved organ culture of thyroid gland (OCThG) of newborn piglets at various terms after
xenotransplantation in an organism of experimental animals was studied. It was shown that OCThG subjected to low temperature
storage after xenotransplantation is able to synthesize and secrete thyroid hormons. It was established, that xenotransplantation of
native, cryopreserved and recultured OCThG led to the increase of T3,T4 in blood plasma level in the rabbits with experimental

hypothyrosis.

Key words: cryopreservation, thyroid gland organ culture of newborn piglets, xenotransplantation.

Ha ceronHAmHuil 1eHb HaKOMJIEHO JOCTaTOYHO
00JIBIIIOE KOJTMYECTBO SKCIIEPUMEHTAIIBHBIX HCCIIE10-
BaHM, MOCBALIEHHBIX BONPOCAM TPaHCIJIAHTALUU
SHIOKPHUHHBIX OPraHOB B BHJAE CPE30B, a TaKkKe
OpTaHHBIX U KJIETOYHBIX KynbTyp [2,3,8]. OnHako
HCCIIEI0BATENN B OCHOBHOM HCIOJIb3YIOT HATUBHBIN
MaTepua, I0CTYITHOCTh KOTOPOTO orpaHuyeHa [6,7].
D¢ dhekTuBHBIE TEXHOIOTUU KPHOKOHCEPBUPOBAHUS
SHIOKPUHHOTO MaTepuaia, pazpadoranasie B UTTKuK
HAH VYxpaunsl, T03BOJISIOT COXPAaHUTH OHOJIO-
rudeckuii MaTepuan npu —196°C 6e3 cyIecTBEeHHOTO
CHIDKeHHS ku3HecrocoOoHoctH [ 1-3]. Llens pabothr —
ucciaenoBanue (pyHKIHOHUPOBaHUS KPUOKOHCEPBHPO-
BanHOH OKIIJK HOBOPOXXIEHHBIX TOPOCAT in Vivo.

Marepuanbl n metoanl

UccnenoBanus npoBoAMId Ha OECIOPOIHBIX
Kponukax Maccou 2,7-3,2 xr. T'opmMoHanbHYyIO
HEJ0CTaTOYHOCTh MOAEIMPOBAJIM IIyTeM CyOTOTallb-
Ho#t TupeongdkTomMun (CT) kponukoB. B kauectse
TPaHCIUIAHTALlMOHHOI'0 MaTepHuajla UCIO0JIb30BaIH

Till now there has been accumulated a big number
of experimental studies, devoted to the questions of
transplantation of endocrine organs as the slices as
well as organ and cell cultures [2, 3, 8]. However the
investigators mainly use native material, which is of
limited availability [6, 7]. Efficient technologies of
endocrine material cryopreservation, developed at the
Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences
of'the Ukraine, allow the keeping of biological material
at—196°C without significant decrease in viability [1-
3]. The aim of the work is to investigate the functioning
of cryopreserved organ culture of thyroid gland
(OCThG) in vivo.

Materials and methods

The investigations were carried-out in mongrel
rabbits of 2.7-3.2kg. Hormonal insufficiency was
modelled by subtotal thyroidectomy (STh) of rabbits.
As the material for transplantation we use native and
cryopreserved OCThGs of new born piglets, which
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HaTHBHBIE U KpuokoHcepBupoBaHHbe OKIIX
HOBOPOXIEHHBIX MOPOCST, KOTOPbIE MONyYalu 10
Metony [4]. KprnokoHcepBrpoBaHe NPOBOIAMIN MO
3auroit 7%-ro JIMCO no 2-3tanHoM nporpamme [1].
KonteliHeps! XpaHWIM B XKHUJIKOM a30T€ B TE€UEHHE
Mecsna. TpaHCIUIAaHTAMIO OCYIIECTBJSAJIN MOJ
MECTHOM aHeCTe3HeN BBEICHEM OpTraHHOM KYJIBTYpbl
uraow Jodo B MOOKOKHYIO )KHPOBYIO KIETYATKY
9KCIIEPUMEHTAIBFHBIM KUBOTHBIM. Ha 120-e cyTkmn
[OCJIe TPAHCIUIAHTALNN KUBOTHBIE ObUTH JeKAITUTH-
pOBaHBI C MCIOJIb30BaHHEM 3(PUPHOTO HAPKO3a,
BHYTPEHHHUE OpraHbl (II€YeHb, MOYKH, CEIEC3CHKA,
TUMYC, CEMEHHHUKH) BBIJIEJICHBI 1 HOPMHUPOBAHBI Ha
Maccy Tena. ComeprkaHne THPEOHUIHBIX TOPMOHOB B
miasMe KpoBH omnpeaensnu Ha 14-e u 120-e cyTkn
MocJjie TpaHCIUIaHTalK TP ToMoiu HabopoB PUA-
T3,T4-CT. Pe3ynbraTsl cTaTUCTHUECKH 0OpadaThl-
BaJIM C UCMOIb30BaHUEM t-KpuTepus CThIOACHTA.

B npouecce uccnenoBanus sKCreprUMEHTaIbHbBIE
KUBOTHBIE OBLIIN pa3eIeHbl Ha CIECAYIOLINE IPYIIIIbL:
KOHTPOJIb- JIOXKHOOIIEpHUpOBaHHbIe XKUBOTHBIE; CT
KUBOTHBIE; Tpynmna | — KpOJIWKH C HATHBHBIM
KCEHOTPAHCIIAHTATOM (5-€ CyTKHU KyJIBTHBHUPOBAHIS)
OKIIX; rpynma 2 — KpOJHUKHA C KPHOKOHCEPBU-
poBaHHBIM (0TOrpeB Ha BojsHOW OaHe mpu 37°C B
TedyeHne 4daca) kceHorpancmiaanrarom OKIIXK;
rpynna 3 — KpOJIMKH C PEKYIbTUBHPOBAHHBIM
(nakyOarus npu 37°C B TeueHue 48 4) KCEHOTpaHC-
miantatom OKIIDK.

Pe3yAbTaThl M 00CyXXAeHHe

OpnHMM U3 BaXKHBIX IMOKa3aTeleil Npu TpaHCIIaH-
TallMy SHAOKPUHHOIO MaTepHuala siBJIIeTCs YPOBEHb
KOMIIEHCAIlUN TOPMOHAJIBHONW HEIOCTATOYHOCTH.
Pe3ynbrarsl painoMMMyHOJIOTHYECKOTO HCCIIEN0-
BaHUs, IPUBEJCHHBIC HA PHC. |, CBUAETENBCTBYIOT, UTO
Ha 35-e cyTku B mua3dme KpoBu CT KpoimkoB
HabmomaeTcs cHmwkeHue coaepxanns 13 u T4 ma 20%
OTHOCHUTEJIbHO KOHTPOJBbHON Tpynnbl. ¥ Bcex
HCCIIEeTyEMBIX TPYII KUBOTHBIX Ha 14-e CyTKH nociie
TPaHCIUIaHTAL[M OTMEYAETCs] KOMIIEHCALUS THPEOU -
HOM HETOCTaTOYHOCTH OTHOCUTENBHO CT KUBOTHBIX:
B rpynnax 1 u 2 nabmonaetcs ysenuuenue T3 u T4 B
cpenneM Ha 50 u 60%, a B rpynne 3- Ha 44 u 22%
COOTBETCTBEHHO. lIpencraBieHHble JaHHBIE CBUE-
TEIBCTBYIOT O TOM, 4To TpaHcmiaanTamus OKIIDK,
MIO/IBEPTHYTas! HU3KOTEMIIEPATypPHOMY XpPaHEHHIO,
XapaKTepHU3yeTcsi HEKOTOPBIM YTHETEHHEM T'OPMOH-
MpoAyIHpYIoNIeH (YHKIIMN OTHOCHTEIBHO HATHBHOM
KYJIBTYPBI, UTO, BEPOSITHO, CBA3aHO C 00JIee JINTeb-
HBIM aJanTalMOHHBIM NEPHOJIOM B OpPTaHU3MeE
peuunuenta [5].

Ha 120-e cyTtku (puc.2) mocie TpaHCIUTAHTaIluU
OKIIK B nmma3Me KpOBM 3KCHEPUMEHTAIbHBIX
KUBOTHBIX COXPAHSETCS TEHICHLUSA K YBEIMYEHUIO
COJIEp’KaHUS TUPEOUIHBIX TOPMOHOB OTHOCHUTENIBHO
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were obtained according to the method [4]. Cryo-
preservation was performed under 7% DMSO
protection according to two-stage programme [1].
Containers were stored in liquid nitrogen during a
month. Transplantation was accomplished under local
anaesthesia by the introduction of organ cultures with
Dufaut needle under subcutaneous fat to experimental
animals. To the 120" day after transplantation the
animals were decapitated using ether narcosis, internal
organs (liver, kidneys, spleen, thymus, testes) were
isolated and were compared with the norm in respect
of body mass. The content of thyroid hormones in blood
plasma was examined to the 14" and 12-th days after
transplantation with the devices RIA-T3, T4-ST. The
results were statistically processed using Student’s ¢-
criterion.

In the process of investigation the experimental
animals were divided into the following groups:
control —pseudo-operated animals; STh animals; group
1- the rabbits with native xenotransplant (the 5-th day
of culturing) of OCThG; group 2 — rabbits with
cryopreserved (thawing on water bath at 37°C during
an hour) xenotransplant of OCThG; group 3 — the
rabbits with re-cultured (incubation at 37°C during
48 hrs) xenotransplant of OCThG.

Results and discussion

One of important indices during transplantation of
endocrine material is the level of hormonal insufficiency
compensation. The results of radioimmunologic
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Puc.1. YpoBeHb THPCOUAHBIX TOPMOHOB B ITa3Me€ KPOBU
KpOJIUKOB Ha 14-e cyTku nocne TpancmianTanuy OKIIDK:
O - T4; A - T3; *-p<0,05-0THOCUTEIEHO KOHTPOIBHOM
TPYMIIBI JKUBOTHBIX; **-p<0,05-otHOCHTENBEHO CT XHUBOT-
HBIX.

Fig. 1. Level of thyroid hormones in rabbit’s blood plasma
for the 14" day of OCThG transplantation: [1- T4; W - T3;
* p<0.05 - in respect of control animal group; ** p<0.05 —
in respect of STh animals.
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Puc.1. YpoBeHb THPCOUAHBIX TOPMOHOB B ITa3Me KPOBU
KposukoB Ha 120-e cyTku nocne TpancmianTanui OKIIDK:
O- T4; A - T3; *-p<0,05-0THOCUTEIILHO KOHTPOJILHOM
TPYMIIBI JKUBOTHBIX; **-p<0,05-otHOCHTENBEHO CT XHUBOT-
HBIX.

Fig. 1. Level of thyroid hormones in rabbit’s blood plasma
for the 120" day of OCThG transplantation: - T4; M - T3;
* p<0.05 - in respect of control animal group; ** p<0.05—
in respect of STh animals.

CT x1BOTHBIX, B TO BpeMs Kak B Iuazme kposu CT
KPOJINKOB X YPOBEHb CHU3MIICA Ha 38% OTHOCHUTEIBHO
KOHTPOJBHOW Trpynnbel. Bo Bcex uccienyembIx
rpyMIax >KUBOTHBIX C TPAHCIUIAHTAaTaMU HaOII0aaeT-
cs yBenuueHue conepxkanug 13: B rpynme 1-Ha
58,32+0,42, B rpynme 2 —Ha 69,24+0,12, B rpynme 3 -
Ha 75,15+0,35% OTHOCHUTENEHO KOHTPOIHHBIX 3HAYE-
Huii. [Ipu 3Tom ypoBens T4 B rpymmax 1, 2 u 3
npeBsiman TakoBod y CT XKHBOTHBIX, OJJHAKO HE
JIOCTUTAJI COOTBETCTBYIOIIETO YPOBHS y KOHTPOJIBHBIX
KUBOTHBIX. HeoOXoauMo OoTMETHTH, YTO TpaHC-
IJIaHTalnus Kak pe-

investigation, presented in Fig. 1, testify to the fact
that to the 35" day in blood plasma of STh rabbits
there was observed a decrease in the content of T,
and T, by 20% in respect of the control group. In all
studied groups of animals to the 14" day after
transplantation there was found the compensation of
thyroid insufficiency in respect of STh animals: in
groups 1 and 2 we have observed the increase in T,
and T, in average by 50 and 60% and in the group 3
by 44 and 22%, correspondingly. The presented data
testify to the fact that transplantation of OCThG,
subjected to low temperature storage, is characterized
with a suppression of hormone-producing function in
respect of native culture, which is likely related to
longer adaptation period in a recipient’s organism [5].

To the 120" day (Fig. 2) after transplantation of
OCThG in blood plasma of experimental animals the
tendency to the increase in the content of thyroid
hormones in respect of STh animals is kept, meanwhile
in blood plasma of STh rabbits their level reduced by
38% in respect of the control group. In all studied
groups of animals with transplants there has been
observed the rise in the content of T.: in group 1 by
58.3240.42, in group 2 by 69.24+0.12, in group 3 by
75.1540.35% regarding to the control values. In this
case the level of T, in the groups 1, 2 and 3 exceeded
that in STh animals, but did not reach the appropriate
level in the control animals. Its should be noted that
transplantation of both re-cultured and native OCThG
to STh rabbits results in the recovery of the level of
thyroid hormones, which was reduced after operation.
However the transplantation of re-cultured OCThG
caused more manifested effect on the process of the
recovery of T, content in animals’ blood (statistically
significant increase by 42%) than native OCThG for
the studied term after transplantation [5, 9].

The data characterising the ratio of the mass of
internal organs of experimental animals to their body

Du3HoIOrnuecKre napaMeTpsl KponkoB Ha 120-e cyTku nocine Tpancrnantauun OKIIK

KYJBTHBHPOBAaHHOM,
Tak W HATHBHOM Physiological parameters of rabbits to the 120" day of OCThG transplantation
OKHI)K CT KpOJn- Macca opraHos, %

['pymmet Macca Mass of organs,%
KaM IPpHUBOAUT K SKUBOTHBIX | JKUBOTHBIX,I ‘ '

Animals Animals'
BOCCTAHOBJICHHUIO group mass, g neyeHu oyeK CeAe3eHKU THUMYyCa CEeMEHHUKOB

' liver kidneys spleen thymus testes
YPOBHSI TUPEOU]I-
HBIX TOPMOHOB, KO- KOHTpOAL 327024 2,245%0,031 0245+0,015 | 0,079%=0,015 0,092+0,008 0,120,013
TOPBI OBLIT CHIDKEH
nocie onepanuy CT 307011 1,9720,045' 0,223+0,007' | 0,104=0,008' | 00940021 | 0,078=0,005'
HAKO TPAHCILJIaH-

Omuaxo Tpanc 1 312021 2,8360,111'2 | 0,232+0,021 | 0,044%0,012'2 | 0,117=0,011'2 | 0,075%0,012'
Talus peKyJIbTUBH-
posannoi OKIIDK 2 3730%15 2,154£0,008° | 02470011 | 0047+0,009'> | 0,183%0,024' | 0,093=0,006
okaspiBasia Ooliee
BBIPAXKEHHOE BIIHS- 3 298013 2,711£0,031' | 0,284=0,017'> | 0,081=0,010 | 0,125+0,004'> | 0,067%0,017'

HUE Ha ITPOIIeCcC BOC-
CTAHOBJIEHHUSA CO-
nepxxanuss T3 B
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Mpumeuanne: '-p<0,05 OTHOCHTEIHFHO KOHTPOJIBHOM IPYIIIIbI )KUBOTHBIX;

Notes:

2-p<0,05 orrocutesbHO CT KUBOTHBIX.

I- p<0.05 - in respect of control animal group;

2 -p<0.05 — in respect of STh animals.
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KpPOBH XHBOTHBIX (I0cTOBEpHOE yBennueHnue Ha 42%),
gem HatuBHOM OKILK Ha mccieryeMoM cpoke mocie
TpaHcIIaHTauH [5,9].

JaHHbIe, XapaKkTepU3yIOIIUE COOTHOIICHHE MAacC
BHYTPEHHUX OPIaHOB 3KCIEPUMEHTATBHBIX dKUBOTHBIX
K Macce uX Teja, mpeactaBieHsl B Tadbmune. Y CT
KpPOJIMKOB HAOIIOAaeTCs TOCTOBEPHOE YBEIMUYEHUE
COOTHOIIEHUS] MacChl CEIE3EHKU K Macce Telna
OTHOCHTEJILHO OCTAJNbHBIX TPYII XUBOTHBIX. Y
AKCTIEPUMEHTAIBHBIX )KUBOTHBIX C TPAaHCIIaHTaTaMHU
OKIIX orMedaeTcs TEHICHIUS K CHHUXKEHUIO
COOTHOIIICHUS CEIE3EeHKH U CEMEHHHUKOB K Macce Tela
OTHOCHUTEIFHO KOHTPOJBHBIX KUBOTHBIX. [Ipm 3TOM
HaONMIOMaeTcsl yBEIUUCHUE COOTHOIICHUSI TUMYyCa K
Macce Tela Y JKUBOTHBIX C KPUOKOHCEPBUPOBAHHBIM
U pEeKyJIbTUBUPOBaHHBIM TpaHcIianTaroM OKIIDK.

BbiBOADI

[IpencraBieHHBIE NaHHBIE XapaKTEPU3YIOT
CHOCOOHOCTh K BOCCTaHOBJICHUIO (DYHKLIHMOHAIBHOM
AKTUBHOCTU W TopMoHooOpazoBanuo OKIIXK,
[IO/IBEPIHYTOM BO3IEHCTBUIO HU3KUX TEMIIEPATYP IPU
SKCIEPUMEHTAIBHON KCEHOTpPaHCIUIAaHTAllUH. DTO
CBUJIETEIBCTBYET O TOM, YTO BO3AECHCTBHE HHU3KHUX
TeMIepaTtyp M KPUONPOTEKTOpa HE BHI3BIBAET
BBIPAXXEHHOTO TOBPEXJAIOMEro AeHCTBUS Ha
OKIIX. Otorpes 10 (pr3HOTOTHUECKUX TEMIIEPATYD
U MOCJIEeNYyIOUee PEeKyIbTUBUPOBAHUE NMPUBOIAT K
Oonee gmurensHOMY ¢yHKunonuposanuo OKIIDK B
YCIIOBUSIX OpraHu3Ma.
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mass are presented in the Table. In STh rabbits there
was observed a statistically significant increase in the
ratio of spleen mass to that of body when comparing
with the rest animal groups. In experimental animals
with transplants of OCThG we noted the tendency to
the reduction in the ratio of mass of spleen and testes
to that of body in respect of the control animals. In
this case there was found an increase in the mass of
thymus to body mass in animals with cryopreserved
and re-cultured transplant of OCThG.

Conclusions

The presented data characterize the ability to
recover the functional activity and hormone formation
of OCThG, subjected to the effect of low temperatures
under experimental xenotransplantation. This testifies
the fact that the effect of low temperatures and
cryoprotectant do not cause a manifested damaging
influence on OCThG. Thawing up to physiological
temperatures and following re-culturing result in longer
functioning of OCThG under organism’s conditions.
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