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Estimation of Therapeutic Potential of Fetal Liver Cryopreserved
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B sKkcniepiuMeHTanbHO MOJIeIM ay TOMMMYHHOTO TUPEOUIUTA IPOAEMOHCTPUPOBaHa TeparneBTHuecKas 3G HEeKTHBHOCTh HATUBHBIX
Y KPHOKOHCEPBUPOBAaHHBIX KIIeTOK (peranbprHoil neuenn (KOIT). Paccmorpens! nperMyIecTBa U BO3MOXKHBIE MEXaHU3MBI JI4EOHOTO
JeWCTBHS NpenaparoB (eTomaneHTapHoro Komiuiekca u B yactHoctu KOIT.

Knrouegvie cnosa: ayToMMMYHHBIH THPEOUANT, KISTKH (eTanbHOIl MeYeHH, TepaneBTUUYECKUI MOTCHIIHA NpenaparoB

(eTOIUTalleHTaPHOTrO KOMILIEKCA.

B excriepumeHTasbHiit MOZIENi ay TOIMYHHOTO TUPEOIAUTY IPOAEMOHCTPOBAHA TeparieBTUYHA e(DEeKTHBHICTh HATUBHUX Ta KPIOKOH-
cepBoBaHMX KiIiTHH (eranbHoi nedinku (KOIT). Po3misHyTi mepeBard Ta MOXIJIMBI MeXaHi3MHU JIiKyBaJbHOI il mpemaparis

(erormaneHTapHOro KoMIuiekcy i 3okpema KOII.

Knrouoei cnosa: aytoiMmyHHU# TUPEOTANT, KIITHHU (eTanbHOI IEYiHKY, TEPaNIeBTUUHUI TOTEHIIIa IIpenapaTiB (eToraneHTapHoro

KOMILJIEKCY.

In experimental model of autoimmune thyroiditis a therapeutic efficiency of native and cryopreserved fetal liver cells (FLCs) was
demonstrated. The advantages and possible mechanisms of therapeutic effect of fetoplacental complex preparations and FLCs, in

particular, were envisaged.

Key-words: autoimmune thyroiditis, fetal liver cells, therapeutic potential of fetoplacental complex preparations.

PasButne ayroummyHHbIX 3aboneBanuil (AN3)
SIBJISIETCSI YaCTON NPUYMHOM pa3daaHCUPOBKH rapMo-
HUYHOTO B3aMMOJIEUCTBUS CHCTEM HEHPOMMMYHO-
suoKkpuHHOTO O110Ka (HUDB) [2, 32]. OueBnano, 4TO
JUTSE KOPPEKIIMH €T0 COCTOSIHHS JOJDKHBI MCTIOIB30-
BaThCs IpeNapaThl HAJKJIOHAIBHON CUCTEMHOM pery-
nsiun. KoMITiekcHbIe HecieI0BaHus Pa3sHOTro YPOBHA
MOKa3aJI1, YTO TAKOW aKTHBHOCTBIO 00JI/IAI0T POy K-
TH (heroruranierTapuoro komruiekca (I1OIIK) [2, 10,
15,29, 36]. Llemecoobpa3HOCT WX IPUMEHEHUS 000C-
HoBana nnenTudukanueii B IIPIIK mmpoxoro criekrpa
OMOJIOTMYECKH aKTUBHBIX CyOCTaHLINI, BKIIFOYAs KIIET-
KM CTBOJIOBOTO KOMITAPTMEHTA, a TaK)Ke Pa3lH4yHbIe
MeanaTopbl xumudeckor npupozst [10, 36]. ITpu atom
O4YeBHIHA HEOOXOAUMOCTD ITPOBEACHUS KCIIEPUMEH-
TaJbHBIX HCCIEJOBAHUN MEXaHHW3Ma WX JIeYeOHOTrOo
addexra. JanpHeinein KOHKPETH3AMUN U TIOATBEPK-
JeHUs1 TpeOyeT TEe3UC O TOM, YTO NOTH(PyHKIIHOHAIb-
HOCTh [ IDIIK 00BsCHAETCS NX CIOCOOHOCTHIO B YCIIO-
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Autoimmune diseases (AIDs) development is a
frequent cause in misbalancing a harmonic interaction
of neuroimmunoendocrine block (NIEB) systems [2,
32]. It is evident, that the preparations of supraclonal
system regulation should be used for its state correc-
tion. Combined studies of different levels demonstrated
the products of fetoplacental complex (PFPC) to pos-
sess such an activity [2, 10, 15,29, 36]. The expediency
of'their application is substantiated by identifying a wide
range of biologically active substances in PFPC,
including stem compartment cells, as well as different
mediators of chemical origin [10, 36]. At the same
time the need in experimental studies of their thera-
peutic effect mechanism is evident. The statement
about the fact, that the PFPC polyfunctionality is ex-
plained by their capability to respond to the “case
request” under special pathology, needs further speci-
fication and confirmation [ 10]. Actually, the PFPC cell
component with a powerful regulatory potential imple-

Institute for Problems of Cryobiology and Cryomedicine of the Na-
tional Academy of Sciences of Ukraine, Kharkov, Ukraine

* To whom correspondence should be addressed: 23,
Pereyaslavskaya str., Kharkov, Ukraine 61015; tel.:+380 57 373
5789, fax: +380 57 373 3084, e-mail: cryo@online.kharkov.ua

PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, N23



BHSX Pa3BUTUS KOHKPETHOM MATOJIOTMH OTBEYaTh Ha
“zampoc cutyauun’ [10]. elcTBUTENbHO, KIETOUHBIHN
komroHeHT [IPIIK, o6nanast MOLTHBIM PETYISTOPHBIM
MOTEHIMAJIOM, PEalu3yeT €ro B 3aBUCUMOCTH OT
KOHKPETHOTO ITUTOKHHOBOTO PO OpraHu3Ma
permrmenTa [ 5, 10]. CnenoBarenbHO, ITUPOKUH Trama-
30H akTuBHOCTU IIDIIK B opranusme penunueHTa
OyIeT ompenensThCcs HE TOJNBKO TMOTEHIIMAIOM Kak-
JIOr0 KOMIIOHEHTA JOHOPCKOM reTepOreHHOM KJIeTOoU-
HOH MOMYISIIAA, HO ¥ XapaKTepOM U3MEHEHHS IIUTO-
KHHOBOTO PO WIS IIpH KakoH-Tu00 maTonorud [5, 6,
29]. B nmonHOM Mepe 3TOT TE3HC CIpPaBEJIUB U B
otHomeHnn OonpimHcTBa [IOIIK, B uacTHOCTH 1 (e-
taapHOM meueHu (PIT).

B pakypce paccMmaTprBaeMoil B JaHHOHW paboTe
TeMBbl 0CO0yI0 3HAYUMOCTh UMEET UMMYHOMOJE-
supytotwid norernuan kietok OI1 (KPII), onenka xo-
TOPOTO B Pa3IMYHBIX CHUCTEMax W YCIOBHUAX ObLIa
Hadara 6osee 20 et Hazan [5, 6, 31, 34, 36] m npomon-
JKAeTCs IO HACTOAIIETO BPEMEHH.

KpuokoncepsupoBanne OMOIOTHYECKUX OOBEK-
TOB — 00513aTeNbHBI KOMITOHEHT TEXHOJIOTHYECKOTO
Ipolecca UX NPUMEHEHNS B KIIMHUYECKOM MPaKTHKe
[3, 9, 15]. U3BecTHO, YTO KPHOKOHCEPBUPOBAHUE
OKa3bIBa€T MHOTOBEKTOPHOE BIMSHUE HA ONOOOBEKT.
CreneHp TAakoro BIUSHUS ONPENENSIETCS HE TONBKO
OCOOCHHOCTSAIMU M CIEKTPOM (PU3NKO-XUMHUUECKUX
(akTOpOB, peanu3yeMbIX B Mpolecce KPHOKOHCEp-
BHPOBaHUS, HO M ICXOHBIM COCTOSTHIEM OMO000BEKTa
[13]. Hampumep, moist KOIT BaxkHa 3aBUCHUMOCTH KPHO-
YCTOMYMBOCTH OT cpoka recrarmy 3], craanu qudde-
peHIUpPOBKH CTBOJOBBIX KpoBeTBOPHBIX (CKK) n
HEKPOBETBOPHBIX ME3EHXMMAIIbHBIX CTBOJIOBBIX Kile-
ok (MCK), crenenu skcrpeccurt MeMOpaHHBIX Map-
KEpOB, CTaJIUU KIETOYHOTO IUKIA U T. 1. [9]. Takum
00pa3oM, Iociie KPHOKOHCEPBUPOBAHUSI HE HCKITIOUCHA
MOIUGUKALMS KaXKIOH U3 3TUX CTPYKTYpHO-(pyHK-
LMOHAIbHBIX XapakTepucTuk K®II u, cnenosarensHo,
HX TepamneBTHUUECKUH MOTEHUUAN MPH JIEYEHUHU pa3-
nuaHBEIX hopMm AN3. OmHako 0OBEKTHBHOE IOJI-
TBepkIeHrEe (JTHO0 HECOCTOATEILHOCTH ) 3TOTO TE3HCa
BO3MOJKHO TIPH aJeKBaTHOM BBIOOpe momeneit AN3
U CHEKTpa OLIEHUBAEMbIX IIOKa3aTeJel, XxapaKkTepu-
3YIOLIUX COCTOSIHUE TOTO WJIM MHOTO KOMIIOHEHTa
HUOSG.

Lenb nanHO#H pabOTHI — OLIEHKA TEPAIIEBTUYECKOTO
oTeHLuanza KpuokoHcepsupoBaHHbX KOII B akcme-
PUMEHTAIBHON MOAIEH Ay TOUMMYHHOTO THPEOHIUTA.

Matepuanbl n metoabl

OKCHEPUMEHTHI BBHIMOJIHSAIU Ha MbIIIaX-CaAMKaX
muanu C57B1/6) 5-mecsranoro Bo3pacta maccoii 20 T,
KOTOpBIE OBUIM TIPEACTABICHB MUTOMHHKOM PAMH
“CronboBas™ 1 comep Kalluch B CTAaHIAPTHBIX yCIIO-
Busx BuBapus UITKuK HAHY.
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ments it depending on a specific cytokine profile of
recipient’s organism [5, 10]. Consequently, a wide range
of PFPC activity in recipient’s organism will be deter-
mined not only by potential of each component of donor
heterogenic cell population, but the character of
cytokine profile change under any pathology as well
[5, 6, 29]. This statement is entirely correct in respect
to the most PFPC, particularly, fetal liver (FL) as well.

Considering aspect of this paper of especial impor-
tance is an immune-modelling potential of FL cells
(FLCs), the estimation of which in different systems
and conditions has started more than 20 years ago [5,
6,31, 34, 36] and lasted until now.

Cryopreservation of biological objects is an manda-
tory component of technological process of their
application in clinical practice [3, 9, 15]. Cryopreser-
vation is known to cause a multi-vector effects on a
bioobject. The degree of such an effect is determined
not only by the peculiarities and range of physical and
chemical factors, realised during cryopreservation, but
bioobject’s initial state as well [13]. As an example,
for FLCs of importance is the dependency of cryo-
resistance on gestation term [3], differentiation stage
of hemopoietic stem cells (HSCs) and non-hemopoietic
mesenchymal stem cells (MSCs), expression degree
of membrane markers, cell cycle stage etc. [9]. Thus,
after cryopreservation the modification of each of the-
se structural and functional FLCs characteristics and,
consequently, their therapeutic potential, when treating
different AIDs forms, is quite possible. However, an
objective confirmation (or failure) of this statement is
possible under an adequate selection of AIDs models
and the range of estimated indices, characterising the
state of this or that NIEB component.

This research was aimed to assess a therapeutic
potential of cryopreserved FLCs in experimental model
of autoimmune thyroiditis.

Materials and methods

Experiments were carried out in 5 months’ C57Bl/
6J male mice of 20 g, provided the nursery of the
Russian Academy of Medical Sciences “Stolbovaya”
and maintained under the standard conditions of
vivarium of the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Scien-
ces of Ukraine.

Animals were immunised with thyroid antigen as a
part of thyroid gland (TG) tissue homogenate, prepared
via a mild mechanical organ destruction in Potter homo-
genizer with adding physiological solution in respect of
1 ml/100 mg, with further filtration through a capron
filter and centrifugation within 5 min at 1,000 rot/min
[37]. The content of total protein was determined in
the obtained supernatant liquid as an immunogenic
substrate using biuret reaction [16].
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JKMBOTHBIX UMMYHHU3HPOBAJIN TUPEOUTHBIM AHTHI €~
HOM B COCTaBe FTOMOI'€HATa TKaHH IIUTOBHIHOH >KeJe-
361 (LL2K), mpUroTOBIEHHOTO ITyTEM MATKOW MEXaHH-
YEeCKOH IecTpyKIUH oprana B romorenusarope [or-
Tepa ¢ jobaBiIeHneM QU3NOIIOTHIECKOTO PACTBOPA H3
pacuera 1 Mn/100 mr, ¢ nanpHeime guiabrpanueit
Yyepe3 KarpoHOBBIH (GUIIBTP U HEHTPUPYTHPOBAHUEM
B Teuenue S MuH ripu 1000 o6/muH [37]. B momydueHHOM
HAQJI0CAIOYHON KHUJIKOCTH KaK UMMYHOTEHHOM CY0-
CTpaTe ONpEACISUIA COASpKaHne O0IIero OenKa mpu
oMoy OuyperoBoii peakuuu [16].

AyTtoummyHHBIH THpeoauT (AUT) naayuuposaiu
BBEJICHUEM TIOJTyY€HHOTO THPEOUTHOTO aHTHUTeHa (1—
1,5 mr/mit o o01eMy OelKy) ¢ MOTHBIM aIbIOBAHTOM
Opetinaa B cootHomenuu 1:1 B mo3e 0,1 mi/mMbib
MOJKO’KHO B OCHOBaHME XBOCTa JIBAXKJbl C MHTEPBA-
oM 14 cytok [26, 37].

WnTencuBHOCTH 006pa3oBanus aytoantuten (AAT)
K TKaHU NIMTOBHJIHOW KeJie3bl B CHIBOPOTKE KPOBH
MBIIIEH OITpENESUIA peaKIIMe MTACCUBHOM reMarryko-
tuHanud (PIII'A) ¢ MoguduimpoBanHsIME OapaHBIMU
spurporutamu [17, 19].

Tlopmononpoaynmpytomyto aktuBHocTh LIDK koc-
BEHHO OLICHUBAJIH 110 YPOBHIO CBOOOHOTO TUPOKCHHA
(T,) u cBoGOHOrO TpUHOATHPOHHUHA (T,) B CHIBOpPOTKE
KPOBH >KUBOTHBIX C IOMOLIbI0O IMMYHO(EPMEHTHOTO
MeToza ¢ ucnonb3oBaHueM Habopos Tupounna-MOA-
ceoboanbii T, (“Ankop buo”, Poccust) u UmmyHno®A -
CeT, (“HBO Nmmynotex”, Poccus).

J7st onipeienenyist AMMYHHOTO cTaTyca Oblia IpoBe-
JIeHa OIIeHKa KJIETOYHOTO0 3BeHa nMMmyHHuTeTa (K31).
J111s1 3TOTO B Cee3eHKE MBIIIEH OMBITHBIX U KOHTPOJIb-
HBIX TPYII ONPEJENSIN COJepKaHUe KIETOK, dKC-
npeccupymomux Genorunudeckue mapkepsr CD3
(T-06mme mamponutsr), CD4 (T-xenmepsr, T ), CD8
(T-cynpeccopsi/uutorokcuveckue, T ), CD19
(B-muMdoruTel) METOAOM IPOTOYHOM TUTO(ITYOpO-
merpun (FACS Calibur, BD, CIIIA) ¢ ucnons3oBa-
HUEM MOHOKJIOHAJBHBIX aHTUTEN (upMm Biolegend
(CHIA) u BD (CIIIA).

Ompenensmu K3U, conepkanne AAT 1 TOpMOHOB
LXK nma 14, 21, 28 u 35-e cyTku mocie MOBTOPHOMH
WMMYHHU3AIUHU )KABOTHBIX

Krnerkn ¢eranpHOl nedeHu moimydaiy y MbIIIei
nuanu CBA/H Ha 14-e cyTku rectanuu. BeineneHabe
B CTEPUJIBHBIX YCIOBHUSIX SMOPHOHBI TPUKIBI TPOMBI-
Baju B yaiuke [letpu ¢pusnonsorndeckuM pacTBOpoM
¢ kanamutuHoM (100 Exn/mi). Beinenennyto @I nes-
HWHTETpupoBau B romoreansarope Ilorrepa c nobas-
nerueM cpeapl 199 (Sigma, I'epmanus), conepxarieit
3% sMOpuoHaNBHON Tensubeit chiBopoTku (OTC) n
2% muTpata HaTpus (paboyas cpena), peCcyCIeHIU-
pOBANH UIMPHUIIEM Yepe3 UITbl YMEHbBIIAIOMETOCs
JaMeTpa U IpoITyCKaJld Yepe3 MHOTOCIOMHBIN KaIIpo-
HOBBIH (UIBTP.
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Autoimmune thyroiditis (AIT) was induced by
introducing the procured thyroid antigen (1-1.5 mg/ml
by total protein) with Freund adjuvant in 1:1 ratio in
the dose of 0.1 ml/mouse subcutaneously into the caudal
base twice with 14 days’ interval [26, 37].

The intensity of formation of autoantibodies (A ABs)
vs. thyroid gland tissue in murine blood serum was de-
termined with the reaction of passive hemagglutination
(RPHA) with modified sheep erythrocytes [17, 19].

Hormone-producing activity of TG was indirectly
estimated by the level of free thyroxine (T,) and free
triiodothyronine (T,) in animal blood serum with the
immune-enzyme method using the Thyroid-IEA-free
T, (“Alkor Bio”, Russia) and ImmunoEA-FrT, kits
(“Immunotek”, Russia).

Cell link of immunity (CLI) was estimated to
determine the immune status. For this purpose in expe-
rimental and control mice spleen we determined the
cell content, expressing phenotypic markers of CD3
(T-total lymphocytes), CD4 (T-helpers, T,), CD8
(T-suppressors/cytotoxic, T ), CD19 (B-lymphocytes)
using the flow cytometry (FACS Calibur, BD, USA)
with monoclonal antibodies (Biolegend, USA and BD,
USA).

The CLI, AAB and TG hormone content were
determined to the 14", 21%, 28" and 35" days after
repeated immunisation of animals.

Fetal liver cells (FLCs) were derived in CBA/H
mice to the 14" gestation day. The embryos, isolated
under sterile conditions, were three-fold washed in Petri
dishes using physiological solution with kanamycin (100
Units/ml). The isolated FL was disintegrated in Potter
homogenizer with adding medium 199 (Sigma, Germa-
ny), containing 3% fetal bovine serum (FBS) and 2%
sodium citrate (handling medium), resuspended with
syringe via needles of reducing diameter and passed
through a multilayered capron filter.

Cryopreservative solution was prepared of medium
199, containing 20% dimethyl sulfoxide (DMSO) (v/v),
10% FBS and 2% sodium citrate.

FLCs in 1x10%ml concentration were cryopreser-
ved in 1.8 ml plastic vials (Nunc, Germany) with UOP-6
device (Special Designing and Technical Bureau with
Experimental Unit of the Institute for Problems of
Cryobiology and Cryomedicine of the National Acade-
my of Sciences of Ukraine) by the two-step program
with 1°C/min freezing rate down to —25°C and following
immersion into liquid nitrogen (—196°C) according to
the method [14]. Samples were thawed on water bath
at 40—41°C within 45-50 min under a constant vial
shuttling [14].

DMSO was removed from suspension after thaw-
ing using a single slow adding of an equal volume of
handling medium with following centrifugation (400 g,
10 min). Cell number in the suspension prior to and
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KpnokoncepBupytommii pacTBOp ObUT IPUTOTOBIEH
Ha ocHOBe cpeabl 199, comepxareit 20% numeTwi-
cynborcuna (JIMCO) (v/v), 10% 3TC u 2% uurpara
HaTpUSL.

K®II B xoHuenrpamuu 1x10%mn kpuokoncep-
BHPOBAJIN B IUNTACTUKOBBIX ammynax Nunc (I'epmanus)
oobemoM 1,8 mn Ha ycranoske YOII-6 (CKTbD ¢ OI1
UITKuK HAH Ykpauns!) o IByX3TarHO# nporpaMme
CO CKOPOCThIO 3aMopaxkuBanus 1°C/mun g0 —25°C
Ha 1-M 3Tame W MOCHENYIOIIUM MOTPyKEHHEM B
xuakuil a3ot (—196°C) B cOOTBETCTBHUU C METOIOM
[14]. OrTranBanue 00pa3IOB MPOBOAMIN Ha BOJASTHON
Oane mipu Temmeparype 40—41°C B teuenue 45-50 ¢
[IpH TIOCTOSTHHOM HIyTeIupoBaHuu ammyi [14]. Yaa-
nenne IMCO u3 cycrieH3uu ociie 0TOrpeBa OCyIIecT-
BIISUTH ITyT€M OAHOKPATHOT'O MEUIEHHOTO JOOABIEHUS
paBHOTO 00beMa pabouell cpelbl ¢ MOCIETYIOMUM
uentpudyrupoanrem (400 g, 10 mun). Komnuecto
KJIETOK B CYCIIEH3HUH 10 1 ITOCIIE KPHOKOHCEPBUPOBAHUS
noscuuThiBanu B kamepe ['opsieBa [16]. CoxpanHOCTB
KO®II onpenensnu MeTOAOM CyNpaBUTaIbHOTO
OKpalTNBaHH TPUIIAHOBBIM CHHUM [16].

K®II, coxpaHHOCTh KOTOPBIX COCTaBJsJIa HE
menee 80%, BBoamIM Mblam-perunruenram C57Bl1/
6J B no3e 5x10°/MbllIb OHOKPATHO BHYTPHUBEHHO
gepe3 7 CyTOK mocie okondanus naaykiuu AUT. B
Ka4eCTBE KOHTPOJIA UCIIOJIB30BaIM KJIETKH B3pOCION
neuenu (KBII) toit xe nuaum mbimeit, yro u KOII,
BBEJICHHBIE B YKa3aHHOH J103€.

KuBoTHbIe OBIIN pa3iesieHbl Ha CIEIYIOIIHE
rpynnsl: | — UHTaKTHBIE XUBOTHBIE (KOHTPOJb 1)
(n=10); 2 — xuBotHbIe nocne nHayKIuu AUT 6e3
neyenus (n = 20); 3 — KUBOTHBIE MMOCJE WHAYKIIHH
AUT u BBenenns HaTuBHBIX KOII (HKDII) (n = 20);
4 — xuBOTHEIE Tocne uHAYKIuu AUT n BBemeHus
kpuokoHcepBupoBaHHBIX KOIT (kK®DIT) (n =20); 5 -
*kuBoTHBIE TTociie nHAyKun AUT u BBenenus KBII
(xoHTpOIMB 2) (n = 20).

Bce BemonHsieMble B pab0Te MAHUITYISIIAN C MBI-
1aMu He npotuBopeyat “OO0IuM NpUHIKIIAM dKCIIe-
PUMEHTOB Ha XMBOTHBIX, onoOpeHHbM [I Harmo-
HaJIbHBIM KOHTpeccoM 1o Omoatuke (Kues,2004) u
comiacyrorcs ¢ nosoxeHusmu “EBponetickoit KonBeH-
MM O 3alUTE MO3BOHOYHBIX UBOTHBIX, UCIIOJIb-
3YEMBIX JIJISl SKCIIEPUMEHTAIIBHBIX U IPYTUX HAy9IHBIX
neneit” (Ctpacoypr,1985).

[lomy4enHple AKCIIEpUMEHTaJIbHBIE TaHHBIE CTa-
THCTUYECKH 00pabOTaHBI B SJEKTPOHHBIX TaOJIHAIIax
“Microsoft Excel 2000” ¢ ucmonb3oBaHueM KpUTEPHS
Creionenra-Ourepa.

Pe3yAbTathl M 00CyXXAeHHe

AyTOMMMYHHBIH THPEOUIUT OTHOCAT K AU3,
pa3BUTHE KOTOPBIX 00YCIOBICHO CPHIBOM €CTECTBEH-
HOM TOJIEPAaHTHOCTH K cOOCTBEHHBIM aHTUreHam DK
[1, 26, 27]. MynerudaktopHocTh 1 3THOIOTHS AUT
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after cryopreservation was calculated in Goryaev’s
chamber [16]. FLCs integrity was determined using
the method of trypane blue supravital staining [16].

FLCs, which integrity made not less, than 80%,
were once intravenously introduced into the C57B1/
6J mice-recipients in the dose of 5x10%mouse 7 days
after finishing the AIT induction. The adult liver cells
(ALCs) of the same murine line as for FLCs, introduced
in the mentioned dose, were used as the control.

The animals were divided into the following groups:
1 — intact animals (control 1) (n = 10); 2 — animals
after AIT induction without treatment (n = 20); 3 —
those after AIT induction and native FLCs (nFLCs)
introduction (n = 20); 4 — those after AIT induction
and cryopreserved FLCs (cFLCs) introduction (n =
20); 5 —those after AIT induction and ALCs introduc-
tion (control 2) (n=20).

All the manipulations with mice, performed in the
research, do not contradict with the “General ethical
principles of experiments in animals”, approved by the
2% National Congress on Bioethics (Kiev, 2004) and
agreed with the statements of the “European Conven-
tion for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes”
(Strasbourg, 1985).

The obtained experimental data were statistically
processed with “Microsoft Excel 2000 using Student-
Fisher criterion.

Results and discussion

Autoimmune thyroiditis is referred to the AIDs,
which development is stipulated by the failure of natural
tolerance to own TG antigens [1, 26, 27]. The
multifactor nature and etiology of AIT are stipulated
by hereditary, genetic determination, aggravation of
this pathology manifestation under “layering” of
unfavourable factors (stress-inducible factors, different
infectious forms, ionising irradiation, intoxication with
poisons and other toxic substances) [12].

The question is mostly in disorder of hematothyroid
barrier and autoimmune response development to the
“sequestered” native TG antigens [1]. Of note is the
value of modification of native and protein structure
of thyroglobulin (viral infection etc.) with changing the
profile of its immunologic epitopes (“epitope distribu-
tion”) [11]. In spite of this fact, an immunogenic po-
tential of TG proteins, especially, thyroglobulin, is the
base of experimental reproduction of TG autoimmu-
ne genesis pathology [26, 37]. Generally, both correct
methodological approaches of AIT induction and
objective methods for its diagnostics have still remained
actual [18]. Of perspective is, for example, the widen-
ing of the range of the indices, characterising not only
the TG morphofunctional state under AIT, but the status
of systems, participating in its development as well.
Such an approach is admissible to objectify the esti-
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3aKJTI0YAI0TCSl B HACJEICTBEHHON, T€HETH-
YeCKOU NETePMUHHPOBAHHOCTH, arrpaBaiui
MaHU(pEeCTaNK TAHHOW [TaTOJIOTUH NIPH “‘Ha-
CI0€HHHN~ HeONaronpusTHBIX (HaKTOPOB
(cTpeccunmynuOensHbe (AKTOPHI, Pa3Iny-
Hble QopMBbl MHOEKLHNH, HOHU3UPYIOLIEe
M3ITyYeHue, OTPABJICHUE sSaMHU U JIPYTUMU
TOKCUYECKHMH BemecTBamu) [12].
[IpenmMymiecTBEHHO pedb UIET O HapyIIIe-
HUH TeMaTOTHPEONTHOTO Oapbepa 1 pa3BUTHH
ayTOMMMYHHOM peaklMy Ha “‘CEKBECTPUPO-
BaHHbIe” HaTUBHBIC aHTHTeHBI [LI[DK [1]. Cre-
IyeT OTMETHTH 3HAYUMOCTh MOIU(PUKAIIUU
HaTUBHOM OCJIKOBO# CTPYKTYPBI TUPEOTIIO0Y-
nuHa (BUpYCHast HH(EKIUS U JIp.) C U3MEHE-

Tabauna 1. TuTpel aHTUTHPEOUTHBIX AHTUTEIT B CBIBOPOTKE KPOBH
>kuBOTHBIX ¢ AUT no u nocne npumenenns KOIT
Table 1. Titers of antithyroid antibodies of animal blood serum with
AIT prior to and after use of FLCs

HepI/IOA IIoCAe UMMYHHU3aUuH,CyTKA
T'pymmst Post immunization period,days
SKMUBOTHBIX
Animal groups 14 21 28 35
AT 1:512 1128— 1256 | 1:256—1:512 | 1:128— 1:256
AIT
AUT + aKOIT 2 1. A 1. 29 _ 1. 29 1.
AIT + nFLCs 1:32—1:64 1:4 1:8 1:32—1:64 1:32—1:64
AUT + kKOIT a1 1. BA— 1 .
AIT + cFLCs 1:32—1:64 1:32—1:64 1:64—1:128 1:64
AWT + KBI1 R 1. 98 1. DEE - 956 1-
AIT + ALCs 1:256—1:512 1:128 — 1:256 1:256—1:512 1:256—1:512

HHUEM MPOQUISI IMMYHOJIOTHYECKHUX €T0 SITH-
TonoB (“‘anuTonHoe pacnpocTpaneHue”) [11].
Hecmotpst Ha 3T0, IMMYHOT€HHBIHM TOTEHIIAT
6enxoB LK, ocobenno TupeornobynuHa, jie-
KUT B OCHOBE 3KCIIEPUMEHTAJIBHOIO BOCII-
PpOM3BEACHNUS TAaTOJIOTUY 8y TOMMMYHHOT0 renesa DK
[26, 37]. B o0miem, KOppeKTHBIE METOIOJIOTHIECKHE
nonxonsl uHAYKIUA AT, kak 1 00beKTHBHBIE METO-
Jbl €r0 IUArHOCTUKU, OCTAIOTCS aKTyalbHbIMU [18].
[lepciekTuBHO, HaIpUMEp, pacIIUPEHHUE CIEKTpa
MoKasarenei, XapakTepU3yIuX He TOIBKO Mopdo-
¢ynxuonansHoe cocrosiaue LK mpu AWUT, Ho 1 cTa-
Tyca CHUCTEM, MPUYACTHBIX K €ro pa3BUTHIO. Takoil
MOAXOA MpUEMIIEM U AJsl 00BbEKTHBU3ALNN OLICHKH
s¢dextuBHOCTH MpoBoaumoi Tepanuu [1DIIK, a
nMeHHO K®II, npu naHHOM NaToNnoru.

Pesynprarh! nccnenoBaHuil MOKa3ain, YT0 HIMMY-
HU3aIs MBIl cyocTpaToM, COAEpIKaIliM THPEOr -
HBI aHTUTEH, COIPOBOKANIACH MTOSIBIIEHUEM B CHIBO-
poTke kpoBu BcexX kUBOTHBIX AAT. Ha 14-e cyTtku
ToCIe TOCIEAHEeH MMMYHHU3AIH OHH OTIPEEIISUIACH B
MaKCHMaJIbHOM TUTpe (pa3BeleHue CHIBOPOTKH 1:512)
U OCTaBAJIUCh HA JIOCTaTOYHO BBICOKOM YPOBHE J0
35-x cytok (tabn. 1). Ha aToM oHe cymiecTBeHHO
M3MEHSUIach TOPMOHONPOAYLUPYIOIAs aKTUBHOCTh
LK. ITpu 3TOM M3MEHEHHE KOHLIEHTPALMH TUPOKCHHA
(T,) (puc. a) u Tpuiionruponuna (T,) (puc. 6) mocne
nanykun AUT umeno BoTHOOOpa3HEIN xapakTep.
Tak, conepsxanue T, Ha 14-€ cyTku ObLIO JOCTOBEPHO
HWXe HOPMBI, HO yKe K 21-M cyTKkaM IpeBBIIIalo ee
B 11Ba pa3a. K 28-M cyTkam koHreHTpamus T , CHIDKa-
JIaCh 10 YPOBHS HOPMBI 1 CHOBA JJOCTOBEPHO ITOBBIIIIA-
Jack K 35-M cyTKam.

Konuentpauus T, B Tedenne 14-28 cyrok ObLia
JOCTOBEPHO HI)KE€ HOPMBI M TOJIBKO K 35-M cyTkam
MpUOJIN3UIACE K €€ YPOBHIO. DTH JaHHbIE TIOATBEPK-
naroT xapaktepHoe 11a AWUT HapymieHne ropMoHo-
npogyuupyromei aktusHoctd K [1, 27]. Cymect-
BEHHO, YTO runepnpoaykuus T, orMeyanach Ha 21 n
35-e cyTKH, T.€. 4epe3 7 CYTOK Imociie Hanbosee BrIpa-
JKEHHOTO HakoIuieHus aHtuten (14 m 28-¢ cyTkn).
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l'lpuMeanHe: MPUBEACHO MOCJICAHES PA3BEACHHUE CbIBOPOTKHU, IIPHU KOTOPOM
OIPEACIACTCA aAKTUBHOCTb aHTUTCIIL.

Note: final serum dilution, whereat antibody activity is determined, has
been shown.

mation of the performed PFPC therapy efficiency as
well, namely FLCs, under this pathology.

Our findings demonstrated the mice immunisation
with the substrate, containing thyroid antigen, as
accompanying with AAB appearance in blood serum
of all the animals. To the 14" day after last
immunisation they were detected in the maximum titer
(1:512 serum dilution) and remained at quite a high
level to the 35" day (Table 1). At this background the
TG hormone-producing activity significantly changed.
Herewith a change in thyroxine (T,) (Fig. a) and triiodo-
thyronine (T,) concentrations (Fig. b) after AIT induc-
tion had a wave-like character. Thus, the T, content
to the 14" day was statistically and significantly lower,
compared to the norm, but even to the 21% day excee-
ded it twice. To the 28" day the T, concentration
reduced to the norm level and statistically and signi-
ficantly increased once again to the 35" one. These
data confirm a typical for AIT disorder in the TG
hormone-producing activity [1, 27]. Essentially, that the
T, hyperproduction was noted to the 21 and 35" days,
that is 7 days later the most manifested accumulation
of antibodies (14 and 28 days). It is known that
produced during AIT AABs are not initially cytotoxic,
since they are directed against intercellular antigens
[1]. Moreover the group of these antibodies comprises
thyroid-stimulating AABs (LATS-antibodies), binding
the receptors on thyrocytes and stimulating the pro-
duction of thyroid hormones, that is the most frequent
cause of hyperthyroidism development [18].

It is known that in initiation and maintenance of
AlDs independently on the type of etiological factors
the IS substrates implementing immune inflammatory
reaction within the frames of “physiological corridor”
participate [1, 2, 6, 29], that was confirmed with the
assessment results of T-cell content (Table 2). So, the

PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, N23



W3BecTHO, uTO BhIpabareiBaembie AAT mpu AUT ne
ABIISIOTCS TEPBOHAYANBHO LIUTOTOKCHYECKUMH, TaK
KaK HamlpaBJeHbl MPOTHUB BHYTPUKJIETOYHBIX AHTH-
reHoB [1]. bonee Toro, B rpymnity 3TUX aHTUTEN BXOAAT
tupeoun-crumynupyromue AAT (LATS-anturena),
KOTOPBIE CBSI3BIBAIOTCSA C PELIENTOPAMHU HA TUPOLIUTAX
U CTUMYJIUPYIOT BEIPAOOTKY TUPEOHIHBIX TOPMOHOB,
YTO SIBIIsIETCS HanboJee YacToi MPUYMHOM pa3BUTHSA
runeptupeosa [18].

M3BecTHO, 9TO B MHUIIMAITNY U TToIaepkanuu AN3
HE3aBHCUMO OT BHJIAa ITHOJIOTUIECKHUX (hPaKTOPOB MPH-
HAMAIOT y49acTue cyOCcTpaThl UMMYHHOH CHCTEMBI
(MC), xoTophie peann3yioT UMMYHOBOCTIATUTENHEHYTO
peaxmuio B paMkax “‘prsnonorngeckoro kopumopa” [1,
2, 6, 29], 4TO OBIIO MOATBEPKACHO PE3YNbTATAMH
OILICHKH co/epkaHus kneTok T-psna (tabm. 2). Taxk,
conepxkanue oouux T-mumporuroB (CD3%) cHumka-
J0ck yxe ¢ 14-x cyTok, a Ha 21 u 35-e cyTku oHO
06110 B 2 pa3a HIvKe HOpMbL. CHU)KEHNE KOHIIEHTPaLuH
obmmmx T-mumdponuros (CD3*) monreepxkaaer nuc-
¢dynkmonansHoe coctosinue MC u sBnsercs xapak-
TEpHBIM MPU3HAKOM MaHH(ecTanuu MHOTHX BHIOB
AN3 [5, 6, 32]. Ilocne nanykiuu AUT 6pu10 oT™Mede-
HO TaKXKe IepepacrpeesieHre CyOnomysauuii peryis-
topHbIX T-xenmepos (CD4") u T-cynpeccopos/muro-
tokcuyecknx (CD8') mumbonnTos. Ha npotsokenun
BCEro Cpoka HaOIoNeHHs] OTMeYaIock Oojee BbIpa-
YKEHHOE, YeM B HOpMeE, IPEBATMPOBAHNE COAEPIKAHUS
T-xennepos (CD4") nan T-cynpeccopamu (CD8"). B
pesyabrare UMMyHOperyasaTopusiii uaaexkc (UPN),
orpaxkarommii coornomenune T u T (CD47/CD8")
BECh IIEpUOA HAOIIOACHNUS, CYILIECTBEHHO MPEBBIIIAT
KOHTponb 1. [Ipr 3TOM BaskHO, YTO, HECMOTPSI HA HOP-
MaJH3aIuio K 35-M cyTkaMm ypoBHS T-XenmepoB, KOH-
neHTpanusa T-cympeccopoB ocTaBajiach IOCTOBEPHO
Hxe koHTpons 1. dakt pa3zutus MHOorux AN3 Ha
(hoHe HapyIIEHNS TAPMOHUYHOT'O COOTHOIIIEHUS ATHX
IBYX PETYISITOPHBIX cyOmomynamuii T-KiIeTok sB-
JIieTCA OOIEeTPU3HAHHBIM | JUTSI HETO XapaKTepHO JIH-
00 mpeobnaganue (M0 CpaBHEHHIO C KOHTposieM 1)
T-xennepos (CD4"), 100 cHIKEHHUE CyOOMy s IIH
T-cynpeccopos (CD8") [1, 12, 29].

Hpyroii 0co06eHHOCTBIO MUCHYHKINOHATIBHOTO COC-
tosinusa VC mpimeit ¢ AUT siBUnoch cyuiecTBEHHOE
n3MeHnenue conepxanust CD19" kierok (B-mum¢onu-
TOB). VIX KOHIIEHTpalKs BECh IEPHO/ HAOMIOACHMS 32
HCKITIOUeHUEM 14-X CYTOK JOCTOBEPHO IPEBBIMIAA
HOpMY. BO3M0OXHO, 4TO TIOBBIIIIEHNE COIEPKAHNUS TyIIa
3TUX KIETOK B Mepu(epuIecKoM pycie CBI3aHO C
uHmsrparmei LK B-mumdonmramu, HabmonaeMoit
P OTIPEICTICHHBIX (popMax THPEOUTUTOB, HATIPUMED
XPOHUYECKOM JTUM(POLUTAPHOM THPEOUANUTE Xalllu-
morto [18].

OueBUAHO, YTO MPHU UHAYKLIUH BHIOPAHHBIM CIIO-
coobom AUT B opranusme pa3BHBaeTCs AUCPETYJIs-
TOPHOE COCTOSIHNE UMMYHHOM CHCTEMBI M €€ KOMITO-
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Copnepxanue T, (a) u T, (0) B CEIBOPOTKE KPOBHU AKHUBOTHBIX
¢ AUT no u nocine nprveHeHNs: KDI]: === — HHTaKTHBIC
skuBoTHbIC; ll — AUT;, <& — AUT + HK®IT; A — AUT +
kKOIT; @ — AUT + KBII; * — pasnmu4us JOCTOBEPHHI B
CPaBHEHWH C JAHHBIMHU [ MHTAKTHBIX )KUBOTHBIX (p <0,05);
# — Ipu CpaBHEHHH KPUOKOHCEPBUPOBAHHOTO MaTepHaa ¢
HATUBHBIM Ha COOTBeTCTBYIomMme cyTku (p < 0,05); + — B
CPaBHEHMH C JaHHBIMH JUIs1 )KUBOTHBIX ¢ AUT Ha cooTBeT-
ctBytomme cyTku (p < 0,05).

Content of T, (a) and T, (b) in animal blood serum with AIT
prior to and after use of FLCs: === — intact animals;ll —
AIT; & — AIT+nFLC; A —AIT +cFLC; @ — AIT + ALC;
* — differences are statistically significant comparing with
intact animals (p < 0.05); #—when comparing cryopreserved
cells with native ones to corresponding day (p < 0.05); +—
when comparing with data for animals with AIT to corre-
sponding day (p <0.05).

content of total T-lymphocytes (CD3") reduced even
to the 14" day, and to the 21 and 35" days it was
twice lower than the norm. The reduction of concen-
tration of total T-lymphocytes (CD3*) confirm the
dysfunctional state of IS and is the characteristic sign
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Tadnamua 2. UmvmyHHBI cTatyc )kuBOoTHBIX ¢ AT 1o u mocie npumenerns KOIT

Table 2. Immune status of animals with AIT prior to and after use of FLCs

CopeprKaHue KAETOK, %
IMepuop mocae
UMMYHU3AIUU,CYT mggg};g:lx Cell content, % VPU (CD4/CD8)
Post immunization Animal qrou IRI (CD4/CD8)
term,days group CcD3* CD4* CcD8* CD19*
”HT?KTH”“ KOHTPOAR 28,903 182 =15 12,6 = 0,1 52,6 = 4,2 1,4 =0,1
ntact control
fAIfTT 25,5 = 2,0 11,8 = 0,8! 56 = 0,4! 497 =35 2,1 £ 0,1!
/ngiﬂrﬁfg 437 + 311 30,6 + 0,31 150 = 1,1° 737 + 50918 2,03 + 0,2!
14
AUT+ xkK®DIT 123 3 13 123 1
T KDL 13,5 % 1,1 234 = 1,9 99+ 0,1 358 = 2.5 22 %02
AT N i{fg 275 + 2,2 11,3 = 0,9 82 %07 51,6 = 4,1 1,4 % 0,12
‘ZI;ITT 13,2 = 1,11 187 = 1,5 97 + 08! 74,5 = 6,7 1,9+ 02!
AUT + 5K OIT ;
Rt 201 = 2,3 2,1 % 0,2 130 = 1,0 74,4 = 52 17 0,1
21
AUT + KKOTT s 2
AIT + cFLC 312=25 178 =14 10,1 = 0,1 57,3 % 4,6 1,8 =01
AT N i{fg 242 + 1,918 19,6 = 1,6 8,5+ 0,7 72,5 + 581 21 %02
‘:IfTT 202 = 2,3 239+ 1,9 13,3 = 1,06 79,5 = 6,41 1,8 = 0,1
AUT + uaKOIT 13 3
R 39,1 = 3,1 213 = 1,9 13,54 = 1,1 454 = 36 16 = 0,1
28
AUT+ KKCDH 1,3 123 2,3 23
T KDL 20,0 = 2,3 26,2 = 2,1 248 = 2,0 61,3 = 4,9 1,01 = 0,1
AT N i{fg 34,9+ 0,413 232+ 1,9 11,6 = 1,0 733 = 51! 2,0 + 02!
AWT 13,8 = 1,2 187 = 1,4 97 =08 74,5 = 6,0' 1,901
AIT
%‘g:“ﬁfg 32,9+ 2,63 18,4=1,5 11,5 = 0,9 337 + 2,413 1,6 = 0,1!
35
AUT + kKOIT 13 13 3 2.3 3
T KDL 34,5 = 2,1 24,5 %= 2,0 14,9+ 1,2 456 = 3,7 16 = 0,1
AT Ii{fg 36,5 + 2,01 233+ 1,9 11,6 = 0,9 482 = 3.4 21 =02
IMpumevanus: ' — pasnuyus AOCTOBEPHBI B CPABHEHHH C JAHHBIMH JUISl HHTAKTHBIX JXHBOTHBIX (p < 0,05); 2 — mpu cpaBHEHHH

KPHOKOHCEPBHPOBAHHOTO MaTE€pUalia C HATHBHBIM Ha COOTBETCTBYIOMIHE CyTKH (p < 0,05); 3 — B CpaBHEHHMH C JAHHBIMHE IS )KUBOTHBIX
¢ AUT Ha cootBercTBytouue cyTku (p < 0,05).

Notes: ! — differences are statistically significant comparing with intact animals (p < 0.05); 2 — when comparing cryopreserved cells
with native ones for corresponding day (p < 0.05); *— when comparing with data for animals with AIT for corresponding day (p < 0.05).

HeHToB. [Ipexne Bcero, peus HIET 0 pa3zdaIaHCUPOB-
K€ PEryJIATOPHBIX CyOonomyssiunii T-KJIeToK 1 Ha ToM
(oHe BbIpaXCHHOM (OPMUPOBAHHM AYTOAHTUTEN K
anturedam IIDK ¢ Bo3MoxHOI uX Koomepauuei c
B-num¢onuramu u arpeccun B otHomenun XK.
WHTerpupoBaHHBIM OTBETOM OpraHa-MHUIIIEHH SBISETCS
HapyIIeHHe eTo TOPMOHONIPOXyLIHpYyIoIiel Gpyakuum. B
YCIOBUSAX TECHEWIIEro B3aUMOJIEUCTBUS CUCTEM
HUDb coznaercst “mopoyHbId” KPYT ITUCPETYISTOP-
HOTO €T0 COCTOSIHUS, UTO OIPEeIIsIeT HE0OX0IUMOCTh
nedennss AUT TepaneBTHYECKUMH CpPEICTBAMH C
NOMM(PYHKIMOHAILHON (HAICHCTEMHO ) aKTUBHOCTBIO.
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of manifestation of many AIDs types [5, 6, 32]. After
AIT induction there was noted also the redistribution
of subpopulations of regulatory T-helpers (CD4") and
T-suppressors/cytotoxic (CD8*) lymphocytes. During
the whole observation term there was found more
manifested versus the norm, predominance of the con-
tent of T-helpers (CD4") over T-suppressors (CD8").
As aresult the immune regulatory index (IRI) reflecting
the ratio of T, and T, (CD4"/CD8") during the whole
observation period significantly exceeded the control
1. Herewith it is important that in spite of normalization
to the 35" day in the level of T-helpers, the concen-
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[Tonyuennsle pe3ynpTaThl mokaszanu, yTo KOII
00J1a1a10T TaKoTo pojia akTUBHOCTHIO. [locie mpume-
HeHus KpruokoHcepBupoBaHHbIX KOIT O6b11a oTMeueHa
WHTHOUINS ayTOMMMYHHOM arpeccuy B OTHOIICHUHU
LK, gTo BBIpaxanoch B CHWKEHNHU poayKuun AAT
Ha MPOTSHKEHUHU BCETO cpoka HabmromeHus (tadm. 1).
[Ipu aToM naxe Ha 35-€ CYTKH UX TUTP Y KHUBOTHBIX
OTIBITHBIX TPYTI ObLT B 4 pa3a HIDKE, YeM Y )KUBOTHBIX,
HE TOJIBEPTaBIINXCS JIEUEHHIO. B cpaBHUTENBEHOM
acreKTe MpeICcTaBIsieT HHTepeC TOT (akT, uto Ha 21-
u 28-e cyTkr nHruOnnms nponykuuu AAT HaTHBHBIMH
K®II Obwa BbIIIE, 4eM KPUOKOHCEPBUPOBAHHBIMH.
[Tony4yeHHbIE pe3yabTaThl COOTBETCTBYIOT JaHHBIM
[29]. B akcniepMeHTanbHOW MOAETN ay TOMMMYHHOM
remonuTHueckoi anemuu (AMI'A) aBTopbl mpogeMoH-
CTPHUPOBAIN CTIOCOOHOCTH BBeIeHHBIX KDI1 nHrnou-
pOBaTh MPOAYKIIMIO Ay TOAHTHUTEN MPOTUB 3PUTPOLIUTOB.
IIpu aToM kpuokoHcepBupoBanHble KOIT B MeHbIIEH
CTETIeHH, YeM HATHBHBIE, THTHOMPOBAIIN ITPOTYKITHIO
AAT, 9T0 MOXET OBITH CBSI3aHO ¢ U3BMEHEHHEM TI0CJIE
KPHUOKOHCEPBUPOBAHMSI KAK KOMIIOHEHTHOTO COCTaBa
K®II, Tak 1 pyHKIIMOHAIBHOTO CTaTyca KJIETOK-IIPO-
QYLIEHTOB UMMYHOTPOITHBIX METUATOPOB.

JelicTBUTENEHO, IMMYHOCYIPECCUBHBIN 3P HEeKT
KO®II MoxeT mposBIATHCS B OTHOLIEHUH Pa3IMYHBIX
nmmyHokoMIieTeHTHBIX KieTok (MKK) penunuenta,
HO, TIPEXJIE BCETO, PEryIATOPHBIX cyomnomymnsauii T-
numporutoB. Ilpencrapiennbie B Ta0kd. 2 JaHHBIC
MTOJITBEPKAAIOT BEIPAKEHHYIO KOPPEKITHIO COCTOSHUS
TIOMTYIISATMIA ¥ YOOy T-KIIeToK oCIie MprMeHe-
Hust KOIT.

Cyns o UPU, xoppurupyronmii 3 ekt HaTHBHBIX
KO®II B orHOMmIeHN™ cyonomysiimu CD8*-cymnpeccopoB
HavaJl nposBisIThCs ¢ 21-x cytok. Takoil addekr
KpuokoHcepBupoBaHHBIX KDII 6bu1 MakcMMaIbHBIM
B OoJiee MO3AHNE CPOKHU. XapaKTepy BbIPAXKEHHOCTH
aKTHBALUU CYNPECCOPHOM cyOmomynsauuu T-KJIeToK
ObUTa YEeTKO COMOAYMHEHA M JUHAMHKA CHM)KCHUS
runepnponykuuu B-mumdonuros (CD19%). Hopma-
JIU3AIHA 9TOT0 TIOKA3aTeNs T0CIe BBEACHUS HATUBHBIX
K®II 6puta oTMedeHa Ha 28-¢ CYTKH IKCIIEPUMEHTA,
TOT/1a KaK Iociie MPUMEHEHHSI KPHOKOHCEPBUPOBAHHBIX
K®II tonbko Ha 35-€ CyTKH.

Boccranosnenue 6ananca MKK nocne mpumene-
Husi KOIT B utore oTpaxanoch U Ha XapakTepe u3me-
Henus pyakuronanbHoro craryca LK. Onnako rop-
MoHonpoayuupyomias ¢pyakuus LK mocie BBenenust
K®II umena HekoTophie 0COOEHHOCTH. Tak, ypOoBEeHb
T, na 14-e cyrku nocse Benenus KOII nossimmancs
B 1,5-2 pa3a OTHOCUTENBHO KOHTPOISA | M Tpynmsl
#*uBOTHBIX ¢ AUT, He noaBeprasmuxcs nedeHuto. Ha
21 n 28-e CyTKH emle COXpaHsUIach MOBBIIICHHAS
MIPOIYKIIMS TOPMOHA IO CPABHEHHIO C MHTAKTHOU TPYTI-
IO, HO Y K€ HaMeyvasiach YeTKas TeHASHIINS IIPOsBIIe-
HUs 1e4eOHOor0 ddheKTa B BUIC CHIKECHUS KOHIIEHTPa-
LMY TOPMOHA 110 CPABHEHHIO C TPYMIION KUBOTHBIX,
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tration of T-suppressors remained significantly lower
than the control 1. The fact of development of many
AlDs on the background of disorder of harmonic ratio
of these two regulatory subpopulations of T-cells is
well known and it is characteristic for it either pre-
dominance (versus the control 1) of T-helpers (CD4")
or reduction of T-suppressor subpopulation (CD8%) [1,
12,29].

Other feature of dysfunctional state of IS of mice
with AIT is significant change in the content of CD19*
cells (B-lymphocytes). Their concentration within the
whole observation period excluding the 14™ day
statistically and significantly exceeded the norm. The
rise in the pool content for these cells in peripheral
channel is likely related to infiltration of thyroid gland
with B-lymphocytes, observed under certain forms of
thyroidites, for instance at chronic lymphocyte Hashi-
moto’s thyroiditis [ 18].

It is evident that during induction of AIT with the
chosen way in an organism there is developed dysre-
gulatory state of immune system and its components.
First of all, the matter is in misbalancing of regulatory
T-cell subpopulations and on this background the
manifested formation of autoantibodies to antigens of
TG with possible their cooperation with B-lymphocytes
and aggression in respect of TG. The integrated re-
sponse of target organ is the impairment of its hormone
producing function. Under the tightest interaction of
NIEB systems the “vicious circle” of its dysregulatory
state is created, that determines the need in treatment
of AIT with therapeutic means with polyfunctional
(supersystem) activity.

The findings have shown that FLCs possess such
an activity. After application of cryopreserved FLCs
there was found the inhibition of autoimmune
aggression in respect of TG, that manifested in the
reduction of AABs production during the whole
observation term (Table 1). Herewith even to the 35%
day their titre in animals of experimental groups was 4
times lower than in non-treated ones. In comparative
aspect of interest is the fact that to the 21 and 28"
days the inhibition of AABs production with native
FLCs was higher versus the cryopreserved ones. The
obtained results correspond to the data [29]. In
experimental model of autoimmune hemolytical
anaemia (AIGA) the authors reported about the ability
of introduced FLCs to inhibit the production of
autoantibodies against the erythrocytes. Herewith the
cryopreserved FLCs in less extent than native ones
inhibited the production of AABs, that may be related
both to the post-cryopreservation composition chan-
ge in FLCs and functional status of immune tropic
mediators producing cells.

Actually immune suppressive effect of FLCs may
be manifested in respect of different immune com-
petent cells (ICCs) of a recipient, but first of all regu-
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KoTOpbIX He neuriin. Koppurupyrommuii apdexr KOIT
B OTHOIIEHUU T, OBbUI OTMEYEH HECKOJIBKO PAHBIIE.
Tak, Ha 21-e CyTKH €ro ypoBeHb ObLJI 1K€ HECKOJIBKO
BBIIIE KOHTPOJIBHBIX TNOKa3areneil. B manpHelmem
KoHLeHTpauus T, n3meHsnack BOIHOOOPa3HO, 9T, BH-
MO, OTIPEAEISIIOCH XapaKTepOM U3MEHEHUs PyHK-
nunoHanbHoro craryca XK npu matomorun u cre-
MEHBIO BIMAHUS Kax o u3 popm KDII.

WHTerpanbHas oneHKa MOTyYEHHBIX Pe3ysIbTaToB
JTaeT OCHOBAaHWE CUMTATh, YTO BHIOpaHHAS IKCIIEPH-
MeHTanbHas moneiab AUT aBisteTcst aqeKkBaTHOM [UISA
OIIEHKH TepaneBTruueckoro noreHnuana KOII mpu stoit
MaTOJIOTHH. B 3THX yCIIOBUSAX BO3MOYKHA aTTECTALINS
MaTOT€HETUYECKH 3HAYMMBIX U3MEHEHNN COCTOSHUS
cHCTeM, KOTOpbIE, COOCTBEHHO, U XapaKTEePHU3YIOT pa3-
BUTHE JAaHHOM NMAaTOJIOTHH: pa3BUTHE AUCPETYIATOPHO-
IO COCTOSHHUA Myna T-KIETOK M €ro peryasiTOpHBIX
CyONOMyJISILIMA, a TaKsKe runepakcnancus B-mumdonu-
TOB, MPOAYKIHA B 3THX ycnoBusIX AAT k aHTUTreHy
[I’K 1 n3smeHeHre ropMOHOIIPOIYyIUPYIOIEN aKTHB-
Hoctu K.

Ucnonb3ys npeacTaBieHHbIE METOIOJIOTUYECKHE
Y METOJMYECKHE MOAXO/IbI, MOYKHO KOPPEKTHO OIIEHUTH
crioco6HocTh KOIT mposBIsTh KOPPUTHPYIOLIHI -
(bexT B OTHOLIEHUH KAXKIOTO M3 OLIEHEHHBIX JIEMEH-
TOB OOIIIEH MaToreHeTHIeCKou 1enu passutuss AUT
U, IPEXKJIEe BCETO, UIMMYHHOTI'O CTaTyca PELMIINEHTA.

Ummynomonynupytomuid norenunan KOII 6vi1
MIPOJEMOHCTPUPOBAH HAMH PaHEE B IPYTHX MOJIENb-
HBIX cucTeMax [5, 6, 29]. Haubonbmuii mHTEpEC
npexncrasisiet criocoonocts KOII mpu neuennn AU3
aKTUBUPOBATh CYNPECCOPHOE 3BEHO UMMYHHUTETA BBI-
pabaTeiBaeMbIMH B HEl MMMYHOTPOIHBIMH MeIua-
topami [6]. K TakoBbIM MOKHO oTHEecTH anbhadero-
npoteud (ADII), KOTOpbI HHAYIUPYET TPOLYKIIUIO
TP®-P 1 akTHBAIHUIO KJIETOK Cypeccopos [34].

K ummyHOMonynupyrouemy norenuuany OII
nMmeroT HenocpeacTseHHoe otHomenne MCK [33]. B
CHUCTEME in Vivo OHH 00€CTICUMBAIOT MPOJIOHTAITHIO
CPOKOB IIPMKHBIIEHHS THCTOHECOBMECTHUMBIX OPraHOB
[25], a mpu cOTpaHCIIIIaHTALMHU C AJJIOTEHHBIM KOCT-
HbIM M03roM (KM) MUHUMH3UPYIOT CTENIEHb IPOSIBIIC-
HUSI IMMYHHOTO KOH(IIHKTa B BUIE O0JIE3HH “TpaHCII-
naHTaT npotuB xo3suHa” [4, 7]. [lokazaHo, 4TO HX
HMMYHOCYIIPECCUBHBIN 3(p(HeKT B OTHOILICHNH KaK KIe-
TOK MHIYKTOPOB, TaK ¥ 3(PEKTOPOB, HAIPUMEP MPH
paszsutun AUT'A, peanu3syercs naxe mpu Majaol KOH-
nentpanuu B oomem myine KOII [29]. UaaykTopamu
WX UMMYHOCYTIPECCUBHOM aKTHMBHOCTH NPHU MHOTHX
AWN3 ABASAIOTCS BOCHAIUTENbHBIE MEIHATOPHI
(®HO-a, NJI-2, y-UD u mp.) [2, 8, 23, 36].

BakxHBIM KOMITOHEHTOM aNIUINKALUHU KJIETOYHON U
TKaHEBOW Tepanuy B KIMHUYECKON MPAKTHUKE SBIISIOTCA
KpHOOHOJIOTHYECKHE TEXHOJOTHH. Pe3yasraTsl MHO-
r'ux paboT MoKas3aiu, YTO KpHOKOHCEPBUPOBAaHUE — HE
TOJIBKO METO/ JUTUTETHHOTO XPaHEHUS OMOJIOTHYECKIX
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latory subpopulations o T-lymphocytes. The presented
in Table 2 data confirm the manifested correction of
the state of populations and subpopulations of T-cells
after application of FLCs.

Judging on IRI the correcting effect of native FLCs
in respect of subpopulation of CD8" suppressors
started to be manifested from the 21% day. Such an
effect of cryopreserved FLCs was maximal at later
terms. The manifestation character of activation of
suppressor subpopulation of T-cells was distinctly co-
subjected and the dynamics of the reduction of hyper-
production of B-lymphocytes (CD19%). Normalization
of this index after introduction of native FLCs was
noted to the 28" day of the experiment meanwhile
after application of cryopreserved FLCs only to the
25" days.

The recovery of the balance of ICC after appli-
cation of FLCs finally affected also the character of
the change in TG functional state. However hormone-
producing function of TG after introduction of FLCs
had some peculiarities. So, the level of T, to the 14®
day after FLCs injection increased in 1.5-2.0 times in
respect of the control 1 and group of animals with AIT,
not subjected to treatment. To the 21st and 28" days
the increased production of hormones has still kept if
compared to the intact group, but already there has
appeared the distinct tendency of manifesting the
therapeutic effect as the reduction of hormone concen-
tration versus the group of non-treated animals. Correc-
ting effect of FLCs in respect of T, was revealed a
little bit earlier. So, to the 21* day its level there was
even slightly higher than the control indices. Later the
concentration of T3 altered wave-like that was
probably determined changes of functional status of
TG at pathology and the effect degree of each FLCs
forms.

Integral estimation of the findings enables to believe
that the chosen experimental model of AIT is adequate
to assess the therapeutic potential of FLCs at this
pathology. Under these conditions there is possible the
attestation of pathogenetically valuable alterations of
the state of systems, mainly characterizing the
development of this pathology: the development of
dysregulatory state of T-cell pool and its regulatory
subpopulations, as well as hyperexpansion of B-
lymphocytes, the production of AABs under these
conditions to the antigen of TG and the change in
hormone-producing activity of TG.

Using the presented approaches one may correctly
estimate the ability of FLCs to manifest the correcting
effect in respect of each from the elements of total
pathogenetical chain of AIT development and first of
all, of a recipient’s immune status.

Immune modulating potential of FLCs was demon-
strated by us previously in other model systems [5, 6,
29]. The highest interest is paid to the ability of FLCs
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00BEKTOB, HO M (haKTOP U3MEHEHHUSI BHYTPEHHETO CO-
crosHus (intrinsic state) bnoo0nexTa [28]. B cBsizu ¢
3THM OCOOBIN MHTEpEC MPEACTABISET UCCIEeJOBaHUE
BO3MOKHBIX H3MEHEHUH NOCIIe KPHOKOHCEPBUPOBAHHUS
COCTOSTHHSI OMOOOBEKTOB, OTHOCAIIIUXCS K CyOcTpa-
TaM KJIETOYHOM U TKAHEBOM Teparuu, v, ClieJ0BaTeb-
HO, neueOHoro A dekra. Hanpumep, HeneranbHbIE
MTOBPEXAEHUSI KPOBETBOPHBIX NMPEIIECTBEHHUKOB
KpuokoHcepBUpoBaHHOro KM oTpuaTesibHO BIAUSIOT
Ha TEMITbI BOCCTAHOBJICHHS T'€MOII033a B OpraHU3Me
peuunuenTa [2, 21]. B To xe BpeMs yCTaHOBIEHHBIN
(aKT CHIKEHUS] UMMYHOTE€HHBIX XapaKTepUCTUK pa3-
JIMYHBIX TKAHEH, HAIPUMEp TKAHEH KOXKH, TIO/DKEITyI0Y-
HOM XKeJe3bl, ABISAETCS MOJI0KUTEINBHBIM MOMEHTOM
B 00eCIeYeHUHN UX MIPHKUBIIIEMOCTH U IPOJIOHT ALK
cpokoB (hyHKIOHUpOBaHusl [22—24, 35]. B oTHOIIEHNN
KPHOKOHCEPBHUPOBAHHOTO KOCTHOT'O MO3Ta TAKOTO PO/
M3MEHEHHs CITOCOOCTBYIOT MUHUMH3AIIUN CTEIICHU
MIPOSIBIICHUSI €T0 MMMYHOpeakTuBHOCTH [4, 7, 8].
BrionHe BO3MOXKHO, 9TO ITOCIIEe KPHOKOHCEPBUPOBAHHUS
COCTOSIHHE HanboIee 3HaYNMbIX cyonomysiuii KOIT
C UMMYHOMOJEIUPYIOUIUMH XapaKTepPUCTUKAMHU
(cTBONIOBBIE KPOBETBOPHBIE KJIETKH; ME3CHXU-
MaJIbHBIE CTBOJIOBBIE KJIETKH; renaTo01acThl; OBaJlb-
HBIE KJIETKH, KIIETKH, TpaHC()OPMUPOBAHHbIE U3 11U~
TEJINANBHBIX B ME3EHXUMAJIBHBIC U T. 11.) TAKXKe U3Me-
Haercs [30]. MoxXHO cuuTaTh, 4TO MOCJIE KPUOKOH-
CEpBUPOBAaHUSI U3MEHSETCSI HE TOIBKO KOMITOHEHTHBIH
coctaB K®II, HO U crieKTp NpOLyLUPYEMBIX HMH pe-
TYJISITOPHBIX MeANaTOpoB. PU3NKO-XuMHUYECKHE (hak-
TOPBI KPUOKOHCEPBUPOBAHMSI, SBISSACH CTPECCHHIY-
urOeTbHBIME (PaKTOpaMH, JIEHCTBUTEIBHO UTPAIOT
pOJIb TPUTTEPA HAPYIIEHUI MeTabonn3Ma U SKCIIpec-
CHH T'€HOB KaK B KJIeTKaxX MJIEKONUTAIOINX-THOepHa-
TopoB [20], Tak U TeX, y KOTOPBIX TaKas XOJOJ0Bas
“aanTUBHOCTH HBOJIIOLIMOHHO HE Pa3BUIIACh. YCTa-
HOBJIEHA, HAIPUMEP, SKCIPECCUsi B KPUOKOHCEP-
BUPOBaHHBIX prOpoOIacTaX MIEKOUTAIOIINX TPAHC-
KPHIITOB, OTBETCTBEHHBIX 38 HApaOOTKy BaCKYJISIPHOTO
SHJIOTENHNAIBHOIO POcTOBOrO (hakTopa (vascular endo-
thelial growth factor — VEGF) u TpomGorur-npoxyuu-
pyemoro (platelet-derived growth factor — PDGF)
(bakTopa. Xo1010Basi TUIIOKCHS 1 OTOTPEB HHIAYLIUPO-
BAJIM NO3UTHUBHYIO perynsuuto skcnpeccun MPHK
ICAM-MonexynaMu B KyJIbTUBUPYEMOM THHUH B3POC-
noit meuenu [20]. B [9] mokazaHo, 4TO pH 3aMOpaku-
BaHHUU-OTOTPEBE HEUTPOPHIOB yBEIMUNBATIACH IKC-
npeccust LFA-1 — cTpykTyp, KOTOpasi COpOBOXKAAIACH
YCHUJICHHEM UX aAre3uH K COCyIUcTOMY snuTenuio. C
STUMH JAHHBIMH COBITAJIAFOT PE3YIIBTaThl paboThI [17],
B KOTOPOH IEMOHCTPHUPYETCS YCHIICHHE TOCTE KPHO-
KOHCEPBUPOBAHUS HKCIIpecCUU UHTETpUHOB Ha KODII.
Paznble usmenenust MoryT umeTth Mecto B KOII ¢
HapabOTKOH TaKOTo MPOTEMHOBOTO MPOQHIIS, KOTOPBIHA
1 00yCIIOBITUBAET Ty (DEHOMEHOIJIOTHIO UX TTOBEICHUS,
KoTOpasi MaHu(pecTupyercs y kuBoTHBIX ¢ AUT.
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during treatment of AIDs to activate the suppressor
immunity link with produced in it immune tropic
mediators [6]. Alpha fetoprotein (AFP), inducing the
production of TGF-f3 and activation of cell suppressors
may be referred to those [34].

MSCs have a direct relation to immune modulating
potential of foetal liver [33]. They provide the
prolongation of the terms of histoincompatible organs
in vivo [25] and during co-transplantation with
allogeneic bone marrow (BM) minimize the manifes-
tation degree of immune conflict as the graft-versus-
host disease [4, 7]. It has been shown that their immune
suppressive effect in respect of both cells-inducers and
the effectors, for example during the development of
AIHA are implemented even under low concentration
in total pool of FLCs [29]. Their immune suppressive
activity inducing agents under many AIDS are
inflammatory mediators (TNF-q, IL-2, y-IF etc.) [2,
8,23, 36].

Cryobiological techniques are the important com-
ponent of application of cell and tissue therapy in clinical
practice. The results of numerous researches have
shown that cryopreservation is not only the method of
long-term storage of biological objects, but also the
factor of the change in biological object intrinsic state
[28]. In this connection of a special interest is the study
of the problem of possible post-cryopreservation chan-
ges in biological objects referring to the substrates of
cell and tissue therapy and consequently of therapeutic
effect. For example, non-lethal damages of hemato-
poietic precursors of cryopreserved BM negatively
affect the recovery rates of hemopoiesis in a recipient’s
organism [2, 21]. At the same time the established
fact of reduction of immunogenic characteristics of
different tissues, for instance of skin, pancreas, is a
positive moment in providing their grafting and
prolongation of functioning terms [22-24, 35]. In
respect of cryopreserved bone marrow these changes
contribute to minimization of the manifestation rate of
its immune reactivity [4, 7, 8]. It is quite real that after
cryopreservation the state of the most valuable sub-
populations of FLCs with immune modelling charac-
teristics (HSCs, MSCs, hepatoblasts, OCs, EMT-cells
etc.) also changes [30]. One may consider that after
cryopreservation not only composition of FLCs, but
also the spectrum of produced by them regulatory
mediators change. Physical and chemical cryopreser-
vation factors being stress-inducible actually play the
role of trigger of disorders of metabolism and gene
expression both in cells of hibernating mammals [20]
and in those which evolutionally did not develop such
acold “adaptivity”. For example it has been established
the expression in cryopreserved mammalian fibroblasts
of the transcripts, responsible for the accumulation of
vascular endothelial growth factor (VEGF) and
platelet-derived growth factor (PDGF). Cold hypoxia
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OueBngno, uro K®II 06manaoT KOppUTHPYIOUIUM
MOTEHIMAJIOM B OTHOIIIEHNH 0A30BBIX CUCTEM ‘‘O0aUTO-
MeocTaza” npu sedeHnn AUT u coxpassroT ero nocnie
KPHOKOHCEPBUPOBAHHS.

BbiBOADI

JIBykpaTHOE BBEIEHHE THUPEOUJHOTO AHTUICHA,
MIPUTOTOBJIEHHOI'O M3 TKaHU TOMOJOTMYHON LIUTO-
BUJIHOM >KeJie3bl C MOJHBIM ajabloBaHTOM DpeitHaa
MIPUBOAMT K MOSIBIIEHUIO OCHOBHBIX Tpru3HakoB AUT,
YTO CBUAETENBCTBYET 00 aJIeKBaTHOCTH HMCITIOJIb30-
BaHHOW B paboTe MOJENH NAaHHOW MATOJIOTHH IS
aTTeCTAallUu aJeKBATHOCTH JIEUeOHOr0 JAEHCTBHS
KOII.

[Toxa3zano, yro K®II npu BHyTpUBEHHOM BBEICHUN
Mmbimam ¢ AUT npossisier nedeOHbIN 3¢ deKT, KoTo-
PpBIii MaHU(ECTUPYETCSI CHUKEHUEM TUTPA Ay TOAHTHU-
TeJI, HopMasu3anuei npoaykiuu ropmonoB T, u T, a
TaKKe IMoKa3aTeneil IMMYHHOI'O CTaTyca KUBOTHBIX.
O dextuBHOCTE KpHOKOHCepBHpOBaHHBIX KDIT cy-
IIECTBEHHO HE OTIMYAETCS OT HATUBHBIX, XOTS KPHO-
KkoHcepBupoBanue npuaaet KOIT HoBble HIMMYHOIOTH-
YECKHUE CBOMCTBA.
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and thawing induced positive regulation of mRNA
expression of ICAM molecules in adult liver cultured
line [20]. The paper [9] reported that during freeze-
thawing of neutrophils there was increased the
expression of LFA-1 structures, accompanied with
strengthening of their adhesion to vascular epithelium.
The research results [17], wherein there is demon-
strated the strengthening of integrin expression on
FLCs after cryopreservation, coincide with these data.
Similar changes or of other character may take place
in FLCs with accumulation of this protein profile,
stipulating that phenomenology of their behaviour,
manifesting in the animals with AIT. In general, it is
evident that FLCs has a correcting potential in respect
of base systems of “body homeostasis” when treating
AIT and preserve this property after cryopreservation.

Conclusions

Two-fold injection of thyroid antigen derived from
the tissue of homologous thyroid gland with a complete
Freund adjuvant leads to the appearance of main signs
of AIT, that testifies to an adequacy of the used in the
research model of this pathology for attestation of the
efficiency of therapeutic effect of FLCs.

It has been shown that FLCs at intravenous injec-
tion to mice with AIT render the therapeutic effect,
manifesting in the reduction of the titre of AABs,
normalizing the production of hormones T, and T, as
well as the indices of immune status of animals. The
effectiveness of cryopreserved FLCs does not signi-
ficantly differ from native ones, though cryopreser-
vation assigns to the FLCs new immune modulating
characteristics.
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