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With Experimental Autoimmune Thyroiditis After Administering
Cryopreserved Allogeneic Fetal Cells

Pecbepat: Po3pobka HOBUX MiAXOAiB Ta Mowyk edpekTUBHMX 3acobiB Ans HopManisauii dyHKuUii wuTonoaibHoi 3ano3m (LLU3) npu
ayToiMyHHoMmy TupeoiauTi (AIT) — akTyanbHa npobnema cy4yacHoi eHAOKpUHonorii. Y poboTi OuiHEHO BMMB anoreHHUX KPiOKOH-
CepBOBaHMX KNITUH deTanbHOI nedviHkn (KKPI) Ta KpiokoHCepBOBaHMX KNITUH deTanbHUX medogepmanbHux TkaHuH (KKOMT) Ha
MopdocTpykTypy U3 wypis i3 ekcnepumenTaneHum AlT. MokasaHo, wo KK®M ta KKOMT nposiBnsoTe NO3nTMBHWUIA Bhnue Ha L3
wypiB i3 iHgykoBaHuM Al T Bxxe Ha paHHix TepMiHax gocnigkeHHs. Obuasa Tunu deTanbHUX KNiTUH NOTEHLiIOTL Npouecy nponidepadii
TMpeouuTiB i AudepeHuitoBaHHs Mikpodonikynis Bxe 4epe3 7 aib nicns BeBefeHHs. Llenn edekT 36epiraeTbca npotarom Micsiusi
crnocTepexeHHs. Mpu UboMy KNiTUHM Me304epMaribHOro MOXOMKEHHSI MatoTb BinbLl BUpaXeHW BMMWB, HiX KNiTUHW deTanbHoi
neyviHkn. OTpMMaHi gaHi cBigyaTb NPO NEPCMEeKTUBHICTb BUKOPUCTAHHSI CTOBOYPOBMX KMIiTWH i KNiTUH-NONepeaHukiB eTanbHOro
noxomkeHHst Ans kopekuii AlT, Wwo mMoxe 6yTM OCHOBOK Ansi po3pobku HOBOro edEKTMBHOMO MiAXoAy A0 NiKyBaHHS ayToiMyHHOro
YPaXeHHs1 TUPEOigHOI NapeHxiMu.

KnioyoBi cnoBsa: ekcnepMMeHTanbHWin ayToiMYHHUA TUPEOIiAUT, FiCTOCTPYKTypa LWMUTOBUAHOI 3an03u, KPiOKOHCEPBYBaAHHS,
TpaHcnnaHTauis, KNiTMHU NeYiHkn, deTtanbHi KNiTUHW, Me3ogepMaribHi KNiTUHN.

Pecbepat: Pa3paboTka HOBbIX NOAXOA0B U MOUCK 3PEKTUBHBLIX CNOCOBOB AMs HOpManu3aunm yHKLMN WUTOBUAHON Xenesbl
(LK) npu ayToummyHHom Tupeouanute (AUT) — akTyanbHas npobreMa coBpeMeHHON 3HAOKpUHOMornu. B paboTe oueHeHo BnusiHME
annoreHHbIX KPUOKOHCEPBUPOBAHHbLIX KNeTok dheTanbHon nedveHn (KKPIT) n KpMokoHCEpBUPOBAHHLIX KNETOK heTanbHbIX Me30-
aepmanbHbix TkaHen (KKOMT) Ha mopdocTpykTypy LK kpbic ¢ akcnepumeHTansHbiM AUT. MokasaHo, 4to KKPK n kKKPMT okasbiBatoT
nosuTneBHoe Bo3fencTeme Ha WK kpbic ¢ nHayuupoBaHHbiM AUT yxe Ha paHHUX 3Tanax uccneposaHus. Oba Tuna detanbHbIX
KNeToK NOTEHLMUPYIOT npouecckl nponudepaunm Tupeountos M anddepeHumanmm MMKpoOonnKynoB yxxe Yepes 7 CyTOK nocne
BBeAeHHSA. JTOT adhdeKT coxpaHseTcs B TedeHne mecsiua HabnogeHus. MNpu aToOM KNeTku Me3oAepManbHOro MPOUCXOXAEHNS Npo-
SBNAOT Goree BblpaXeHHbI MONOXUTENbHbIA 3PGEKT N0 CPaBHEHUIO C KneTkamu detanbHoi nedveHun. MonyyeHHble pesynbTaThl
CBUAETENbCTBYIOT O MEPCNEeKTUBHOCTU UCMOMb30BaHWUSA CTBOMOBbLIX M MPOreHUTOPHbBIX KNETOK peTanbHOro NpouUCXoXaeHus Ans
koppekunm AUT, 4To MOXeT BbITb OCHOBOW ANsi pa3paboTkn HOBOro 3h(EKTUBHOIO MNOAXOAA K NEYEHNI0 ayTOMMMYHHOIO MOpaXeHust
TMPEOUOHON NapeHXUMBbI.

KnroueBble cnoBa: aKcnepuvMeHTarnbHbIA ayTOMMMYHHbIA TUPEOUAMT, TMCTOCTPYKTYpa LWMTONOAIGHOI Xenesbl, KPUMOKOHCEpP-
BMPOBaHWe, KNeTkn neveHun, getanbHble KNeTku, TpaHCnnaHTauus, Me3ogepMarbHble KNeTKu.

Abstract: The development of novel approaches and search for more efficient means to normalize the thyroid gland (TG)
function in autoimmune thyroiditis (AIT) is an urgent task in current endocrinology. We assessed the effect of cryopreserved
allogeneic fetal liver cells (cFLCs) and those of fetal mesodermal tissues (cFMTCs) on thyroid gland (TG) morphostructure in rats with
experimental AIT. The cFLCs and cFMTCs positively affected the TG of rats with induced AIT even at the early stages of the study.
Both types of fetal cells potentiated the thyrocyte proliferation and microfollicle differentiation already in 7 days after administration.
This effect persisted during a month of observation. Herewith the cells of mesodermal origin had a more pronounced effect than the
fetal liver ones. Our findings testify to the prospects of using stem and progenitor cells of fetal origin for AIT correction, that may
be the basis for development of novel and efficient approach to the therapy of autoimmune damage of thyroid parenchyma.

Key words: experimental autoimmune thyroiditis, histostructure of thyroid gland, cryopreservation, transplantation, liver cells,
fetal cells, mesodermal cells.
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Po3poOka HOBUX TiIXO/IB Ta MONTYK €)EeKTUBHIIIHX
3ac00i1B /I HOpMaJtizaiii PyHKINT U TONO I0HOT 3a-
no3u (I13) npu ayroimynnomy tupeoiguti (AIT),
SIKUH 3aliMae Tieplie miciie cepes 3axBoproBansb 1113,
€ HaraipHOI HeoOximnicTio. Bin AIT morepnaiorh
npubnuzHo 3—5% HacenaeHHs, IPH YOMY 3 BiKOM
KIIBKICTh XBOPHX, Y SAKUX A1arHOCTY€THCS SIBULIE
nimMdoinHoi indinpTpanii, ckinagae 6inst 16% [15].

Ha croroani gani npo npudnHA, MEXaHI3MH, JTiar-
HocTHKY Ta JikyBaHHS AlT € cynepeunusumu [4, 29].
[TaToreneTHYHNN MEXaHI3M 3aXBOPIOBAHHS JIOCTE-
MEHHO HE BH3HAYE€HO, HE ICHy€ TaKo)K HaJIMHHX Ta
00’exTUBHUX MeTOAiB niarHoctuku AlT y 3B’s3Ky 3
BiJICYTHICTIO YITKOi CHMIITOMAaTHKH, a TAKOX Teope-
THUYHO OOIPYHTOBaHMX METO/IiB HOTO JIKyBaHHSI.

AyTOIMyHHHMI THPEOIOUT HAJECKUTh A0 KIacHy-
Horo opranocrenudigynoro ypaxenns LL3. OcHoBoro
MaTOreHe3y LbOr0 3aXBOPIOBAHHS € ayTOIMYHHHM
polec, IKKi MPU3BOAUTH O YaCTKOBOI a00 TMOBHOT
JEeCTPYKLii THPEOiJHOT TApEeHXIMHU 3 PO3BUTKOM Xapak-
TEpPHUX MOP(OJIOTIYHUX 3MiH Ta CEKPETOPHOI HE0-
crarHocri 3. €nnHoto crienudivnoro o3Hakowo AIT
BBaXKAETHCS IEBHUN XapakTep MOP(OJIOTIYHUX 3MiH
y 3aJ1031: aTpodis mapeHxiMaTo3HUX KIiTUH, (Gidpo3,
301IBIICHHST KITBKOCTI OKCU(ITBHUX KIIITUH (KIIITHH
[optiie) Ta qudy3Ha niMgoinHa iHpIIBTparlis THPeoi-
HOI MapeHX1MH, sIKa BUHUKAE 32 paXyHOK ay TOIMyHHHUX
¢axropis [23, 36]. Mopdosoriuaum nposisom AlT €
po3Butok y TkanuHi I3 mimdoingaux indinerparis
PI3HOTrO CTyHEHS! BUPAXEHOCTI — BiJl MOOJAMHOKUX
€JIEMEHTIB JO MAaCHBHHUX iX CKyIUY€Hb 13 PO3BUTKOM
aimpoinaux domikynis. Jlimpoigna indinsrpanis
HEPIBHOMIPHO PO3MOBCIOIKYETHCS IO YCiH TUPEOTinHiH
mapeHximi: Skmo Ha ogHuX Aunstakax L3 cnocrepi-
ra€eThCsl 3HAYHE MOLIUPEHHS 0CEPEAKIB JTiM(OIIUTap-
HOI 1H(ITETparii, TO Ha 1HITUX — JIWIIE TimepIuIasis
(homikymsapHoro emitemiro [1].

Ha croromui 70 TpaauIiitHUX METOIB JTIKYBaHHS
ayTOIMYHHHX THPEOTIaTiii HaJle)KaTh XipypriuHuii abo
Menukamentosnui [11, 14, 22]. Xipypriunwuii cnocio
nixysanHs AlT, skuii monsrae y pesekuii yciei abo
nesikoi yactunu 1113, yacto € HeepeKTUBHUM, HaBITH
HeOe3MeYHUM, Yepe3 3arpo3y pO3BUTKY HalOIMK-
YMX Ta BiIaJIeHUX YCKIaAHEHb. BBaskaeThcs, 1110 orte-
paTtuBHE BTpydYaHHs HE NepeOOpIoe ayTOIMyHHHX Ta
IMYHHHX TIOPYIICHb 1 IPU3BOAMTH JIO BaXKKOTO T1IIOTH-
peo3sy. [lokazano, 1o npoiec crenudiuHol aHTUTH-
peoinHoT ayToiMyHi3alii — MpUYWHA PO3BUTKY TTiCIs-
orepatiiHoro rinorupeody y 20-25% xBopux npo-
TATOM TEPIIOTO POKY, HABITh 32 YMOB 30epeskeHHs
JOCTaTHLOTO 00’ €My THUPEOTIHOT TKAHHHU, Ta CYIIPO-
BOJKYETHCS MPOrPeCylOuUM MiJBUIIECHHAM PiBHSA
AHTHUTLUI IO TUPEONEPOKCHIIA3U Ta BIPOTiTHUM 3HHU-
YKEHHSIM PiBHS TUpeoiqHuX ropMoHiB [ 16, 17]. HasBricTb
rinoTHPeo3y 3 ayTOIMyHHHUM KOMIIOHEHTOM HOTpelye
MIpU3HAYEHHS 3aMiCHOI Teparlii mpenapaTaMyu TUPOK-
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There is a strong need of developing new approaches
and search for more efficient means to normalize the
thyroid gland (TG) function in autoimmune thyroiditis
(AIT), being the first among TG diseases. About 3—
5% of population suffer from AIT, moreover a num-
ber of patients with the diagnosed lymphoid infiltration
with ageing increases up to 16% [2, 25].

Nowadays there is no consensus on proper reasons
of AIT, as well as its mechanisms, diagnosis and the-
rapy [21, 22]. No pathogenetic mechanism has been
determined for the disease, there are also no reliable and
objective methods for AIT diagnosis due to the lack of
clear symptoms and theoretically substantiated methods
for its therapy.

Autoimmune thyroiditis belongs to typical organ-
specific lesions of TG. The pathogenesis of this disease
is associated with the autoimmune process and results
in either a partial or complete destruction of thyroid
parenchyma, and development of typical morphological
changes and insufficient secretion by TG. The only specific
feature of AIT is the certain pattern of morphological
changes in the gland such as an atrophy of parenchy-
mal cells, fibrosis, increase in number of oxyphile cells
(Hurthle cells) and diffuse lymphoid infiltration of thyroid
parenchyma, occurring due to autoimmune factors [ 10,
39]. Morphological manifestations of AIT observed in
TG tissue were the developing lymphoid infiltrates of
different strength, i. e. ranging from single elements
up to the massive aggregates associated in particular
with the development of lymphoid follicles. Lymphoid
infiltration was unevenly distributed throughout the thy-
roid parenchyma, i. e. some TG areas contained signifi-
cant lymphocytic infiltration foci, while the the others
demonstrated only hyperplasia of follicular epithelium [5].

Today, the traditional methods of autoimmune thy-
ropathies treatment include either surgical or drug-
based approaches [1, 11, 15]. The surgical treatment
of AIT consists in resection of either the whole TG
or some of its parts, and is often inefficient even dan-
gerous for the patient, due to the threat of immediate
and distant complication development. It is generally
believed, that surgical intervention is not capable to
overcome the autoimmune and immune disorders, and
results in severe hypothyroidism. The process of spe-
cific anti-thyroid autoimmunization was demonstra-
ted to cause the postoperative hypothyroidism deve-
lopment in 20-25% of patients during the first year, even
if a sufficient amount of thyroid tissue was preserved,
and is accompanied by a progressive increase in the
level of antibodies against thyroperoxidase and sig-
nificant decrease in thyroid hormone level [3, 4]. The
hypothyroidism of autoimmune origin requires a sub-
stitutive therapy using thyroxine drugs, but in one third
of patients no complete compensation is achieved due
to either intolerance to required drug doses or deve-
loping cardiovascular complications.
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CHHY, aJie IPHOM3HO Y TPETHHH XBOPUX JIOCSITTH TOBHOT
KOMITCHCAIll HEe BIAETHCS Yepe3 HEIMEePEHOCUMICTh
HEeoOXiAHOT 103K MpenapariB ado PO3BUTOK CEPLIEBO-
CYIMHHUX yCKJIaJHEHb.

Yacriwie giKyBaHHS TAaKOTO POIY MAaTOIOTii MPOBO-
JUTHCS KOHCEPBATUBHUMH METOAAMH. 3arajibHi CBITOBI
tenaeHmii nikyBanHs AlT TpanumiiiHo 3BOAATECS 10
BUKOPUCTAHHS PI3HUX BapiaHTIB JIIKAPCHKUX (POpM
TUpeoinHuX ropMoHis [4, 11, 16]. Kpim Toro, y kimiHig-
HI{ MPaKTHUIll AJI1 3MEHIIEHHS ayTOIMyHHOI arpecii
3aCTOCOBYIOTHCS ITPENapaT 3 IMyHOMOIYIIOIOUUMHE
BIIACTHUBOCTSIMH, 30KpeMa TITFOKOKOpTHUKOim [ 13, 16].
Opnak 3a naHuMu aeskux aBTopis [11, 13, 37] mpus-
HadeHHs MIIOKOKOpTHKOiAiB mpu AlT Bukimkae Tpyn-
HOILi, OCKUIBKH 1X IMyHOCYIIPECOPHUH e(peKT Mmpo-
SIBIISIETBCS TUBKHM NMPH BIAHOCHO BHUCOKHX J103aX Ta
TpuBajoMy BBeJeHHI. KpiM TOro, MOX/I1MBE BUHUK-
HEHHSI TAKUX YCKJIaTHEHb, SIK OCTEOIIOPO3, TIepTeH3is,
YTBOPEHHS CTEPOiTHUX BUPA30K HA CIM30Bil 000IOHII
LTYHKa TOIIO.

ATNBTEpHATHUBOIO 3aMiCHOI Teparii eHIOKPHHHHUX
3aXBOPIOBaHb MOXXYTh OyTH 3aXO/Id pereHepaTuBHOL
MEIUIMHY 3 3aCTOCYBaHHAM KIIITHHHHX Olompernaparis,
e(eKTHBHICTD SIKUX MIATBEPIUKYETHCS Pe3yJbTaTaMH
eKCIIePUMEHTATBHUX Ta KIHIYHUX JOCTIKEHb [2, 24,
32]. Haii6inpm nepcrneKTHBHUM HapSIMKOM KIIITHH-
HoOI Teparii ¢J1iJ1 BU3HATH BUKOPUCTAHHS CTOBOYPOBUX
KJIITHH, IOCTiIHUIIbKA yBara 10 sIKUX B OCTaHHE Jecs-
THpIv4sl 3HAYHO 30U1bImIacs [ 18]. Taki KITiTHHA MOXKYTh
OyTH OTpUMaHi 3 pi3HUX TKaHWH IUIOLIB 1 OpPOCIOi
monuau. [Inmonosi (eranpHi) TKAHUHU MalOTh Haii-
OB BUCOKUE BMICT CTOBOYPOBHX KIIITHH 1 KJIITHH-
MOTIEPEIHUKIB, a TAKOX YHIKaJIbHUN HaOlp cTaxiocrie-
IUQIYHIX O10JIOTTYHO AKTHUBHUX CIIOJYK, SIKi BIACTHBI
TIJIBKY OpraHi3my, AKuil po3BuBaeThes [19, 21, 30].

Y Y «lactutyT npoOieM eHIOKPUHHOT MaToJI0-
rii im. B.Sl. JlanuneBchkoro HamioHanpHOT akaaemil
MEIMYHUX HAayK YKpaiHW» Ha Kpoysix i mypax Oy-
JIM OTPUMaHI eKCIIePUMCHTAIIbHI JIaH1, K1 JIOBEIH
BHCOKY TEPaNeBTUYHY €(EKTUBHICTH KPIOKOHCEPBO-
BaHMX Ipenaparis eMOpiodeToraneHTapHoro KOMI-
JIEKCY — cycHneHsii (eTaabHUX TKAaHUH 1 (eTanbHOro
TUMYCa JIIOJUHHU, a TAKOX Npenapary IUIaleHTH IS
ycyHeHHsI MopdodyHKIioHaNbHUX mopyieHs L3,
OB’ SI3aHUX 13 IPUTHIYEHHSM 11 QYHKIIOHAIHHOT aK-
THBHOCTI [6-8].

OjiHaK J1aHi 111010 KOMIIJICKCHOT'O M1IXO/LY J10 JIIKY-
BaHHs sk Oe3nocepennbo AlIT, Tak i rinotupeosy, a
TaKOX OB’ A3aHUX 13 HUM META0OIUYHUX PO3JIAIIB 13
BUKOPHUCTAHHAM IIpenapariB peTaaTbHIX CTOBOYPOBHX
KIITUH Y CyYacHid MeJAM4HIl JiTeparypi BiACYTHI.
Pimenns uiei nmpobnemu Oyne cCipusTi 3MEHIIIEHHIO
posiBiB ayToimMyHHOI arpecii y 113, 3HmkeHHI0 hapma-
KOJIOT1YHOTO0 HaBaHTaXEHHS (KiMBKOCTI JIIKAPCHKUX
3ac00iB, SIKi OJJHOYACHO TOBHHEH ITPUIMATH IAI[I€HT)
Ta MOIIIIEHHIO IKOCTI XKUTTs XBopuX Ha AlT.
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Most treatments of these pathologies include con-
servative methods. Traditionally the worldwide applied
protocols in AIT therapy include variety of medical
products based on thyroid hormones [21, 15, 3]. In ad-
dition, the clinical practice involves the products with
immunomodulatory properties, in particular, glucocorti-
coids, to reduce an autoimmune aggression [9, 3]. Ho-
wever, the glucocorticoid administration during AIT
was reported to cause some difficulties, since their
immunosuppressive effect may be manifested only at
relatively high doses and a long-term administration
[15,9,40]. In addition, such complications as osteopo-
rosis, hypertension, formation of steroid ulcers on sto-
mach mucosa efc., may occur.

The measures of regenerative medicine based on
applying cellular bioproducts, the efficiency of those
was confirmed by experimental and clinical findings
[14, 12, 30], may be considered as an alternative to
substitutive therapy in endocrine diseases. The use of
stem cells, which is increasingly of interest for the
researchers within the recent decade, may be considered
as the most promising direction in cell therapy [32].
These cells may be derived from various fetal and adult
tissues. Fetal tissues have the highest content of stem
and progenitor cells, as well as an unique set of stage-
specific biologically active compounds, being inherent
in a developing organism only [6, 8, 23].

The findings made at the Danilevsky Institute for
Problems of Endocrine Pathology of National Acade-
my of Medical Sciences of Ukraine (IPEP NAMS) in
rabbits and rats showed a high therapeutic efficiency
of cryopreserved products of embryofetoplacental
complex, e. g. suspensions of human fetal tissues, fetal
thymus, and placental preparation, for eliminating the
morphofunctional disorders in TG, associated with inhi-
bition of'its functional activity [26—28].

However, there are no reported data in current medical
literature about a combined approach to the therapy with
fetal stem cell preparations of either AIT or hypo-
thyroidism, and accompanying metabolic disorders.
Solving this task will contribute to reduction of an auto-
immune aggression during TG, decreasing a pharma-
cological load (the amount of drugs administered
simultaneously) and improving the life quality in the
patients with AIT.

This research was aimed to study the effect of
cryopreserved allogeneic fetal liver cells and fetal
mesodermal cells on morphological structure of TG in
rats with experimental autoimmune thyroiditis.

Materials and methods

Experiments were performed in 60 mature Wistar
male rats weighing 220-280 g. Experimental AIT was
induced by immunizing animals with human TG antigen,
isolated during surgery, and applied together with the
complete Freund’s adjuvant.
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Merta naHoi poOOTH — TOCHTIKEHHS BIUIUBY aJ0-
T'€HHUX KPIOKOHCEPBOBAHUX KIIITHUH (DeTATHHOT EYiHKH
Ta eTaIbHUX Me30JepMalbHUX KIITHH Ha MOpdo-
JIOTTYHY CTPYKTYPY IIMTONOAI0HOT 321031 LIypiB i3 eKc-
MEPUMEHTAIBHUM ay TOIMYHHHM TUPEOITUTOM.

Marepianu Ta MeToaH

ExcniepuMeHTanbHi 10CHiIKEHHS BUKOHYBAJIN Ha
60 cTaTeBO3pLIMX caMIIsX LIy piB JiHii BicTap i3 macoro
tinma 220-280 r. ExcriepumenTanbuuii AT Bukimukanu
HUIAXOM iMyHi3amii TBapuH anturenom L3 momgwmam,
BUAUICHOI cyOomepariiino, B kKoMOiHAIlii 3 MOBHUM
an’roBanToM DpeitHaa.

ImyHi3arito nrypiB mpOBOIMIN HACTYITHIM YHHOM:
0,05 mut anTurena i3 pospaxynky Ha 100 r macu Tina
3MILIyBaJ 3 eKBiBAJICHTHUM 00’ €MOM ITOBHOTO aJ1 10~
Banta ®peiinaa [5, 34]. Cymim BBOAWIN BHYTpIil-
HBOM 5130BO 200 MiALIKIPHO B OCHOBY XBocTa. [lapa-
JIETTbHO €KCIICPUMEHTAIbHUM TBAPUHAM BUKOHYBAJIH
BHYTpilIHbOUYepeBHi iH’exuii — 0,1 M1 anTHreHa, pO3Be-
JeHoro B riponopiii 1:5 dizionoriaamm po3unaoM. [
orpuManHs cTilikoro AIT Taki MaHIITyIA1IiT IPOBOIMITH
a3 Ha THKJICHB POJIOBK YOTUPHOX THXKHIB. PO3BUTOK
THPEOINNTY CIOCTEpiraBcs yepe3 TIKACHBb Micis
MepUIOi POLIETYPH.

Ilypam 3i 3moxenpoBanuM AIT depe3 THKICHD
Imicisl 3aBepUICHHS IMYHi3allil BBOJIUIN ajJOTEeHHI
KpiOKOHCEpBOBaHi KIITHHU (eTanbHoi nedinky (KKDIT)
Ta KPIOKOHCEPBOBaHI KIITUHHU (heTalIbHUX ME30ep-
MabHUX TKaHuH (KKOMT). Kinitrau BUALISIH KOMOi-
HOBaHUM ()ePMEHTHO-MEXaHIYHUM METOJIOM i3 TLIOJIiB
urypiB 15-16 1i6 recranii B CTepuiibHIX yMOBaX (MOMEHT
BUSBIICHHS CIIEPMiiB y BariHaJbHHX Ma3Kax Iiciis
MiICAIKA CAMHITh O CaMIIiB BBa)KAJIW IEPIIOIO J0-
6oro BaritHOCTI). JIo hparMeHTiB IeYiHKK Ta Me301ep-
MaJbHHUX TKaHUH (M’s131B, CyANH, CTPOMH) PO3MIPOM
2-3 mm noxasanu 0,25%-i po3uus Tpuncuny B 0,1 M
dhocharnomy Oydepi (pH 7,4). dparMeHTH TKAHUHU
Me4yiHKu 00poOsum mpotsrom 5 xB npu 20°C, a
Me30/IepMaIbHUX TKaHHH — 5 XB pH 37°C, TIicis boro
X MEXaHIYHUM CIIOCOOOM JIE3IHTETPYBAIIN HA TTOOIH-
HOKI KJTIiTHHU Ta (QinsTpyBamu [33].

Kpiokoncepsysanns KOIT ta KOMT npoBoaum iz
3axuctoM 10%-ro AMCO. [ns uporo 0,5 mi1 cycreH-
311 KITiTHH 13 KoHIIeHTparieto 10 —20 X 108 ki/mi momi-
many B 1 Mt kpiompoOipku («Nunc», CIIA), moka-
TeJTbHO 3MiITyBaii 3 piBHUM 00’ eMoM 20%-ro IMCO
1 gepe3 5 XB ekBLIiOpariii 3a KIMHATHOI TeMIepaTypu
OXOJIO/KYBaIH 31 mBiAKicTio 1 rpan/xe no —80°C i3
HACTYITHUM 3aHYpPEHHSIM y piakuii a30T. KpiokoHcep-
BOBaHi 3pa3Ku 30epiranu B piakoMy azoti (—196°C) ne
MEHIIIe TphOX MicsauiB. KiiTunHi cycniensii Bigirpianu
Ha BoasaHil Gani npu 40°C 3 iIHTEHCUBHUM CTPYLIY-
BaHH:M. [[0Ka3HMK KUTTE3AATHOCTI (TECT 3@ BUKITIO-
YEeHHSIM OapBHHUKA TPUIIAHOBOTO CUHBOTO) A5t KKDIT
ctaHoBuB (70 £ 5)%, mua KKOMT — (65 + 3)%.
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Rats were immunised in a following way: 0.05 ml
of antigen per 100g of body weight was mixed with an
equivalent volume of complete Freund’s adjuvant [24,
35]. The mixture was injected intramuscularly or
subcutaneously into the tail base. Simultaneously, the
experimental animals received the intra-abdominal
injections of 0.1 ml antigen diluted 1:5 with saline. These
manipulations were repeated once a week within 4 weeks
to obtain the stable AIT. The progressing thyroiditis
was observed a week later the first procedure.

A week after completing the immunisation the rats
with simulated AIT received the cryopreserved allogeneic
fetal liver cells (cFLCs) and cryopreserved fetal meso-
dermal tissue cells (cFMTCs). Cells were isolated by
a combined enzyme-mechanical method from rat fetuses
of 15-16 gestation days under sterile conditions (the
first day of pregnancy was the day when spermatozoa
were revealed in vaginal smears after transfering fema-
les to males). The fragments of liver and mesodermal
tissues (muscles, vessels, stroma) of 2—3 mm size were
supplemented with 0.25% trypsin solution in 0.1 M
phosphate buffer (pH 7.4). The liver and mesodermal
tissue fragments were processed for 5 min at 20°C
and for 5 min at 37°C, respectively, then they were me-
chanically ground up to single cells and filtered [34].

The FLCs and FMTCs were cryopreserved under
10% DMSO protection. For this purpose, 0.5 ml samples
of cell suspension with 10-20 x 10° cells/ml were placed
into 1 ml cryovials (Nunc, USA), supplemented drop-
wise with an equal volume of 20% DMSO, incubated
during 5 min at room temperature, cooled thereafter
with 1 deg/min rate down to —80°C and then immersed
into liquid nitrogen. Cryopreserved specimens were
stored in liquid nitrogen (—196°C) for at least three
months. The cell suspensions were thawed in a water
bath at 40°C with intensive shaking. The viability index
(trypan blue exclusion test) for cFLCs and cFMTCs
was (70 = 5)% and (65 £ 3)%, respectively.

After thawing the cFLCs and cFMTCs suspensions
were once administered intravenously to rats (with insu-
lin syringe in caudal vein) in an amount of 0.5 X 10° cells
per animal.

Animals were sacrificed with rapid cutting of spinal
cord under light ether anaesthesia 7 days and a month
later administering the fetal cells, i. e. in 2 weeks and
1.5 months post immunisation, respectively. The research
was conducted according to the General Principles of
Experiments in Animals approved by the 6th National
Congress in Bioethics (Kyiv, 2016) and agreed to the
statements of European Convention of for the Protec-
tion of Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasburg, 1986) [13, 37].

Histological examination was performed in TG
isolated from rats of experimental groups, fixed in 10%
neutral-buffered formalin, dehydrated in ethyl alcohol
solutions of ascending concentration (from 60 to 100%),
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[licas BimirpiBy cycnensii kK®II ta kKOMT
BBOJMIIM II[ypaM OJTHOPA30BO BHYTPINITHLOBEHHO
(1HCYJTIHOBUM ILIIPUIIOM y XBOCTOBY BEeHY) i3 po3pa-
xyHKy 0,5 X 10° K1 Ha OJJHY TBapHHY.

TBapuH BUBOOMIIN 3 EKCTIEPUMEHTY 4yepes 7 i Ta
MICSIIIb IiCIs BBEIEHHS (eTanbHUX KIITHH, TOOTO
BIIMTOBIAHO Yepe3 2 TkHi Ta 1,5 MicsIli miciis 3aKiH-
YeHHs iMyHizaltii. JlJ1s 3He)KUBJICHHS Iy PiB BUKOPHUC-
TOBYBQJIM METOJI MHTTEBOTO IepepizaHHs XpedTa B
OCHOBI Ueperna Tig JerkuM edipHuM Hapkro3oM. Jlo-
CII/DKCHHS TTPOBOJIWIN BIAMOBIAHO A0 «3araabHUX
MIPUHITAIIIB €KCTIEPUMEHTIB Ha TBapuHax» (YKpaiHa,
2016), cxBanenux VI HamioHanpHHM KOHTpecoM i3
010eTHKH, Ta Y3TOJDKEHHX 13 MOJIOKEHHAMU «EBpO-
NeChKOT KOHBEHLIT ITPO 3aXHUCT XpeOeTHUX TBAPHH, SKi
BUKOPHCTOBYIOTBCS ISl eKCIIEPUMEHTAIBHUX Ta 1HIINX
HayKoBHX 1inei» (CtpacOypr, 1986).

Jns rictonoriunoro gocaimkeHus Bugiasau 113
LIypiB AOCHIAHUX IPYIL, (PiKCyBau y pO3urHi HEHTpaIb-
HOTO (popMaltiHy 3 MacoBorO yacTkoro 10%. ll{uTormo-
Mi0OHI 321031 3HEBOIHIOBAIH y PO3UYMHAX €THIIOBOTO
CIUPTY BUCXITHOI KOHIIeHTpatii (Bix 60 1o 96°), cy-
MIIII €THIIOBOTO CIUPTY 3 XJ1opodopmom (1:1), mpoco-
gyBaJiu xjopodopmoM i3 napadinom (37°C), a motim
grctuM napadinom (56°C); 3anuBanu y napadinosi
6moxu [3, 9, 12]. Jlas miAroTOBKM Marepiairy BHKO-
pucroByBasm Tepmoctar «TC-80» (Pocist). Yci Buro-
TOBJIEHI Ha caHHOMY MikpoToMi («Reichert», ABcTpis)
CepiiiHi 3pi3u (ToBIMHOW 7—10 MKM) 3a0apBIitoBaIn
reMaTokcuiIiHoM Befirepra ta eozunom. ['ictonoriuny
CTPYKTYPY KJIITHH Ta MIKKJIITHHHOTO MAaTPUKCY aHali-
3yBaJlM Ha TICTOIIpenaparax MHij CBITIOBHUM MIKpoO-
ckortoM «Primo Star» («Carl Zeiss», Himeuunna), ¢o-
TorpadyBaiiu 3a JJOIOMOT 010 IIU(PPOBOT PoToOKaMepu
«Power Shot A510» («Canony, SlmoHis).

Pe3yabTatu Ta 00roBOpeHHA

ITix wac rictonoriynoro gpociimkenns 1113 iHTakT-
HUX II{yPiB BCTAHOBJICHO YiTKO BUPKEHY (DOTIKYISIPHY
OynoBy, 100pe Bi3yani3yBalucs CIOTYYHOTKaHMHHI
MEPEropoKH, SIKI po3ausncs yactoukamu. Opran
MaB [IPUTAMaHHy CTPYKTYPY 3 yciMa 03HaKaMH BHCO-
K01 (yHKIIOHAJIbHOI aKTUBHOCTI: (OJIKYIH Pi3HUX
PO3MipiB (BiA BEIMKHUX 10 ApiOHMX), IX CTiHKA ChopMO-
BaHa B OCHOBHOMY KyO1YHHMH €IliTe1aIbHUMHU KIIITH-
HaMH 3 OKPYIJIMMH LIEHTPATLHO PO3TAIIOBAHUMH SLIPAMH
MOMipHOT 6a30(iii, y OlisanikaIbHUX JAUISTHKAX CIIOCTe-
piranocs 0arato BEIUKHUX BaKyoJiel PO3CMOKTYBAaHHS
koJoimy. Kosoix moMipHo okcrupinbpHNH, 110 BKa3yBajio
Ha #oro pinky KoHcucTeHiio. [Ipoecu mposide-
paruii TupeonuTiB BupaxeHi nmomipao. Crocrepira-
Jacst He3HaYHA KUTBKICTh IHTEP(OIIKYISIPHUX OCTPiB-
uiB i3 gopmyBaHHAM Mikpodomikymi. Crony4Ho-
TKaHMHHI npomapku Bcepeauni L3 ToHki; B HUX
MIPOXOJATh apTepionu, BeHYNH, Karmiisapu. Mikpo-
CTPYKTYpa OpraHa BKa3yBaja Ha BUpaXeHYy (yHKLIO-
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in mixture of ethyl alcohol with chloroform (1:1),
impregnated with chloroform and paraffin (37°C), then
with pure paraffin (56°C); poured in paraffin blocks
[16,31,36]. The TS-80 thermostat (Russia) was used
for to prepare the material. Serial sections (7—10 um
thickness) were made with sledge microtome (Rei-
chert, Austria) and stained with Weygert hematoxylin
and eosin. The histological structure of cells and inter-
cellular matrix was analyzed in histopreparations under
the Primo Star light microscope (Carl Zeiss, Germany),
and imaged with a digital camera Power Shot A510
(Canon, Japan).

Results and discussion

Histological examination of intact rat TG revealed
a distinct follicular structure with well visualised con-
nective tissue partitions, divided by lobes. The organ
had an inherent structure with all the signs of high
functional activity: the follicles were of different sizes
(from large to small ones), their walls were formed
mainly with cubic epithelial cells with rounded mo-
derately basophilic nuclei located in the middle, a lot
of large vacuoles with colloid resorption were observed
near apices. Coloid was moderately oxyphilic, that
indicated its liquid state. The processes of thyrocyte
proliferation were moderately expressed. There were
found single interfollicular islets with microfollicle for-
mation. Connective tissue layers inside the TG were
thin, and contained arterioles, venules, and capillaries.
The organ's microstructure indicated a significant func-
tional activity (Fig. 1). The thin capsule had clear boun-
daries and evenly distributed elongated fibrocytes. The
interlobular connective tissue and the capsule contained
the erythrocyte-filled blood capillaries with thin wall
and flattened endothelial cells (Fig. 1).

In 14 days after immunization the histostructure of
TG parenchyma of rats with experimental AIT lost its
follicular structure. The gland had a high density, an
abnormal structure of lobules and a rough surface. The
follicle walls collapsed (colloid disappeared) and turned
into the epithelial cords of irregular orientation. It was
no possible to distinguish follicular epithelium from
interfollicular one in these sites. Somewhere we obser-
ved the foci of lymphocytic infiltration in connective
tissue layers (Fig. 2).

In 1.5 months after completing immunization, in
all the animals with experimental AIT a pronounced
rearrangement of TG parenchyma and stroma was
preserved: the follicles lost their shape, disintegrated
and formed the fields of epithelial cells, with no colloid
observed in these areas, the connective tissue layers
were significantly expanded and elongated in many
sites (Fig. 3). Small foci of lymphocytic infiltration were
widely observed, i. e. all the signs of autoimmune damage
of TG accompanied with signs of normal morphostruc-
ture violations such as formation of granular connective
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HaJbHY aKTHBHICTb. BiZiMiue€HO TOHKY KaIICyIly 3 4iT-
KHUMH MEXaMH, Y SIKIi PIBHOMIPHO PO3IOAUISIIUCS
BUIOBXKEH] pidporuTH. Y MiXKYACTOUKOBIH CrOTyd-
Hill TKAaHMHI Ta KarcyJi MiCTHJIUCS 3allOBHEHI epuT-
polMTaMU KPOBOHOCHI KamiJiIph 3 TOHKOI CTiH-
KOO Ta CIUIOIICHUMH €HIOTETIATbHIUMU KITITHHAME
(puc. 1).

Uepes 14 ni6 micns 3akiHYeHHS iMyHi3allii ricTo-
cTpykTypa mapenximu I3 mypis i3 ekcrepumeH-
tansHuM AlT Brpavana domikyispHy OymnoBy. 3ano3a
Majia BUCOKY IUJIbHICTh, AHOMAJIbHY CTPYKTYPY Yac-
TOK Ta TOPOUCTICTh MOoBepxHi. CTIHKH (OTIKYIIIB cCra-
nand (KOJI0iJ 3HUKAB) 1 MEPETBOPIOBAIMCS B €IIiTEe-
JHiaJIbHI TSDK1 HEITPAaBUJILHOT OpieHTalii. Bimokpemuru
B TakuxX Micusx emiteniid ¢omikymniB Bix iHTEpdO-
JIKYJSIPHOTO ertiTenito HeMoxknuBo. [logexynu crocte-
piranmucst Boruuia jgimMdouuTtapHoi iHQinsTpanii y
MPOIIAPKaX CIONYYHOT TKAHUHH, SIKI OXOTLTFOBAIN TaKi
ocepenku necrpykrypuzarii 1113 (puc. 2).

Uepes 1,5 micsi miciist 3aKiHYSHHs! iIMyHi3aIlii B yCix
TBapuH i3 ekcnepuMeHtanbHuM AlIT 30epiranacs

Puc. 1. MikpodpoTorpadis LL|3 iHTakTHMX camuiB wypis: 1 —
conikynu; 2 — enitTenianbHi KNiITUHX; 3 — CNONYYHOTKAHWUHHI
npowapku; 4 — iHTepdonikynsapHi ocTpisui. 3abapsnto-
BaHHS reMaTOKCUMIHOM Ta €03MHOM.

Fig. 1. Micrograph of TG of intact male rats: 1 — follicles;
2 — epithelial cells; 3 — connective tissue layers; 4 —
interfollicular islets. H&E staining.

BHpaxkeHa mepeOynoBa napeHximu Ta ctpomu L3:
(omikyaH BTpayaiu cBOro Gopmy, po3naaainucs, yTBo-
PIOIOUH TOJISl eMiTENaIbHUX KIIITHH, KOJOIA y TAKHX
MICIISIX HE CTIOCTEpIraBcsi, Ha 0ararbox JAUITHKaX 3HAYHO
PO3LIUPIOBATIMCA Ta MOJOBXKYBAIUCS CIIONYyYHOTKA-
HUHHI npomapku. Yacto 3ycTpivanucs apiOHI BOr-
HUILIA TiM(ouuTapHOoi iHpinBTparii, ToOTo 30epiranucs
ycl 03HaKU ayToiMyHHOTO ypaxenus 1113 i3 enemen-
TaMy pyHHyBaHHS 11 HOpMaIbHOT MOP(OCTPYKTYpH:
(dhopMyBaHHS T'PaHYIALIAHOT CIOIYYHOI TKaHUHH,
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oTtorpadisi L3 camuiB wypis i3 AIT (14 giod):
1 — eniTenianbHi TAXi; 2 — BOrHMWwa nimdgounTapHoi
iHgINbTpauii; 3 — npowwapku cnonyyHoi TkaHuHW. 3abap-
BMIOBAHHSA remMaTOKCUIIIHOM Ta €03VHOM.

Puc. 2. Mikpo

Fig. 2. Micrograph of TG of male rats with AIT (14 days):
1 — epithelial cords; 2 — foci of lymphocytic infiltration; 3 —
layers of connective tissue. H&E staining.

tissue, presence of destructive sites of thyroid paren-
chyma and lymphoid infiltration. At the same time the
gland lobules with unchanged histostructure were found
in several areas (Fig. 3).

Thus, the animal immunization with human TG
antigen resulted in development of its stable autoim-
mune syndrome, which was of a long-term nature and
did not disappear after 1.5 months of observation.

In 7 days after cFLCs administration (14 days post
immunization, respectively), in rats with simulated
AIT we observed the signs of TG histostructure nor-
malization. Along with the autoimmune lesion foci
(fields of lymphoid infiltration, accumulation of lym-
phocytes of different diameter and shape), we also
observed the sites of follicular structure in the gland,
which were typical for normal tissue (Fig. 4).

The rats treated with cFMTCs had less pronounced
signs of autoimmune lesions in thyroid parenchyma if
compared with the animals with ¢cFLCs, i. e. the foci
with the signs of lymphocytic infiltration of loss of follicles
were more rare, the large fields with preserved follicular
structure were present, in some sites the TG structure
virtually did not differ from the intact one (Fig. 5).

A month after cryopreserved allogeneic fetal cell
administration the tendency towards the recovery of
TG histostructure was kept. For example, after admi-
nistering cFLCs we observed an increased number of
structured small and medium follicles, but in some sites
the follicle walls collapsed and turned into epithelial
cords. The connective tissue layer contained single foci
of lymphocytic infiltration (Fig. 6).

A month later cFMTCs administration the trans-
formation of TG parenchyma had the same tendency
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HasBHICTh MICIb JECTPYKIII TUPEOiHOT MapeHXIMHU
Ta niMpoinHoi iHdineTpamii. [Topsia i3 UM moaexyau
3yCTpIiYaiCsl YaCTOYKH 33703 3 HE3MIHEHOIO TiCTO-
CTPYKTYpoIo (puc. 3).

Taxum unHOM, IMyHi3a1ist TBapuH aHTUreHom 113
JIFOIMHU TIPU3BOIMTB JI0 PO3BUTKY CTIHKOTO ayTOIMYH-
HOTO i1 ypa)XeHHsI, SIKe Ma€ TPUBAJIUI epeOir i He 3Hu-
Kae gepe3 1,5 micsui cnocTepexeHs.

Uepes 7 ni6 micns BBeaenus kKDIT (BiamosigHO
yepes 14 ni0 micis 3aKiHYCHHsI IMyHi3allii) y nypis
31 3mozenboBanuM AIT cnocrepiraau o3Haku HOP-
Maizatiii ricrocrpykrypu 113. [Topsi i3 BorHUImaMu
ayTOIMYHHOTO Ipotieccy (mosist JiMpoiaHoT iHDIIBT-
partii, CKym4eHHs pi3HOro AiaMeTpy Ta (GOpMHU JIiM-
(omuTiB) y 327031 TaKOX BiAMidaiaucs MUISTHKA
(b omniKyIIpHOI CTPYKTYpH, IPUTAMaHHI HOpMaJbHii
TKaHuHI (puc. 4).

Puc. 3. MikpodoTtorpadis L3 camuis wypis i3 AIT (1,5 mi-
cAui): 1 —nons enitenianbHUX KNiTWH; 2 — BOrHMLLA NiMgo-
UMTapHOI iHgINbTpauii; 3 — npoLlapkun Cnony4YHoT TKaHUHWY;
4 — akTuBHi chonikynun. 3abapBrioBaHHs reMaToOKCUITIHOM
Ta €03MHOM.

Fig. 3. Micrograph of TG of male rats with AIT (1,5 months):
1 — epithelial cell fields; 2 — foci of lymphocytic infiltra-
tion; 3 — layers of connective tissue; 4 — active follicles.
H&E staining.

V mrypis, sikum BBoaMim KKOMT, posiBu ay ToimMyH-
HOTO ypakeHHs TupeoinHoi mapenximu 113 Oynun
MEHII BUPaXXCHUMH, HIK Y TBapHH, IKUM BBOJH-
nn KK®II: ocepenku 3 o3HakaMu JTiM(OLUTAPHOT
IH(UIBTpALLT, BTPaTOr (OIIIKYITIB 3yCTpidaIuCs pijaiie,
CIIOCTEPIrajrcs BEJIMKI OIS 13 30epexkeHor (oi-
KYJISIPHOKO CTPYKTYPOIO, Ha OKPEMHUX JIIISTHKaX T1CTO-
ctpykrypa L3 nmpakTHuHO HE BiApI3HsUIACS BiJ iH-
TakTHOI (puc. 5).

Uepes MicsIIb micis BBEICHHS alIOTCHHUX KPIOKOH-
CEepBOBAaHUX (peTaTbHUX KITITHH 30epiraiacsi TeHACHLIis
710 BITHOBJICHHS TicTOCTpyKTYpH LL[3.
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as in the animals of previous group. However, if com-
pared with the rats received cFLCs, the TG sections
had bigger foci with the signs of normalized structure
and functional activity of the gland. There were
observed the fields with hormonally active follicles of
small and medium size: the thyrocytes became cubic
shape. The colloid was dense, contained the resorption
vacuoles, that indicated a gradual recovery of functional
activity of thyroid parenchyma. The areas of intrafol-
licular growth of thyrocytes and a small number of foci
of lymphocytic infiltration were also noted (Fig. 7).

Thus, at early stages (7 days — 1 month) after cryo-
preserved fetal cell administration, we observed a
positive effect on TG structure of animals with induced
AIT. Both types of cryopreserved cell preparations
potentiated the thyrocyte proliferation and microfollicle
differentiation. At the same time, more pronounced
effect was noted after applying the cells of mesodermal
origin, i. e. cFMTCs.

We may emphasise two main mechanisms of the
effect manifested by applied fetal cells, i. e. substitutive
(populating the damaged sites in recipient’s body and
implementation of specific function) and paracrine
ones (action of biologically active substances produced
by transplanted cells). According to the current con-
cepts, the effects observed after transplantation of
stem and progenitor cells, those of fetal origin in parti-
cular, are stipulated exactly by biologically active subs-
tances they produce. The presence of these substances
is mandatory for regulation of differentiation, migra-
tion and interaction of cells, and metabolic processes
within these cells as well.

Today, the indisputable fact is the relationship bet-
ween pituitary-thyroid and immune systems. In parti-

Puc. 4. MikpodgoTorpadis L3 camuis wypis i3 AIT (7 gi6
nicnsa BeegeHHs KKOM): 1 — BorHuia ayToiMyHHOro npo-
uecy; 2 — OinsiHK1 BigHOBMEHOT POniKyNApHOI CTPYKTYpMW.
3abapBntoBaHHSA reMaToKCUMiHOM Ta €03MHOM.

Fig. 4. Micrograph of TG of male rats with AIT (7 days after
cFLCs administration): 1 — foci of autoimmune process;
2 — sites of recovered follicular structure. H&E staining.
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Tak, micis BBeAeHHs KKDII crioctepiranocs 301/1b-
IIEHHS KUTbKOCTI CTPYKTYPOBaHUX (DOITIKYIIIB IPiOHOTO
Ta CepelHbOr0 PO3MIpY, OJHAK HA OKPEMUX IITSTHKAX
CTIHKH (DOJTIKYJIIB CrIafamucs i MepeTBOPIOBAIUCS Ha
eniTenianbHi TSDKI. Y MpoIapKax CriolyYHOl TKAHUHH
MOACKYAN BigMidalIKCsi BOTHUINA JIIM(OIHUTAPHOT
iH}iabTpauii (puc. 6).

Uepes wmicsmp micnst BBeaeHHs KKOMT nepely-
nosa mapenximu 113 Mana Taky x TeHACHIIII0, K i y
TBapHH MorepeIHL01 rpynu. OTHaK MOPIBHSHO 3 TBAPH-
HaMH, ssKUM BBoamIH nipeniapar KK®DI1, na 3pizax 1113
BiJqMiuaJIy OLJIbIII 3HAYHI 33 PO3MIPOM OCEPEIKHU 3 03HA-
KaM{ HOpMai3alii CTPyKTYpH Ta (QYHKIiOHAIbHOT
AKTUBHOCTI 3ay103u. CriocTepiraimcs moJis 3 ropMo-
HaAJBbHO aKTUBHUMH (OJTiKyIaMu ApiOHOTO Ta cepen-
HBOTO PO3MIpy: THPEOLUTH B HUX HaOyBaH KyOiuHOT
¢dopmu. Konoin OyB 1miabHUM, Y HBOMY BigMidaiaucs
BaKyoOJIli PO3CMOKTYBaHH:I, 110 BKa3yBajo Ha IOCTY-
[IOBE BiJHOBJIECHHS (PYHKIIOHANBbHOI aKTUBHOCTI TH-
peoinHoi napenximu. Takox 3ycTpiuanucs 30H4 iHTpa-
(hONIKYISIPHOTO POCTY TUPEOLIMTIB Ta HE3HAYHA KIJIbKICTh
BOTHHIIL TiM(orTapHoi iHdineTparii (puc. 7).

TakyM urHOM, Ha paHHIX TepMiHax (7 10— 1 micsiib)
ITiCIsT BBEICHHS KPIOKOHCEPBOBAHMX (heTaTbHUX KIIITHH
CIIOCTEpIraBcs MO3UTHBHUHN BILTUB HA TCTOCTPYKTYPY
13 TBapuH i3 ingykoBanum AlT. O0uBa 3pa3Ku Kpio-
KOHCEPBOBAaHMX KJIITHH NOTEHLIIOBAJIH IPOLIECH IIPOTi-
¢epauii TupeouuTiB Ta AudepeHIiIOBaHHSI MiKpO-
¢omikymnis. [Ipu npomy Oinbi BupakeHuii eexr OyB
ITiCIIS 3aCTOCYBaHHS KIIITHH ME30JEPMaIbHOTO ITOXO1-
xeHHs — KKOMT.

Mo’KHa BUIUIMTH JBa OCHOBHUX MEXaHI3MHU il
(eTanbHUX KIIITHH, SIKi BBOIWIIUCS: 3aMiCHUH (3aceseH-
Hsl YIIKOJDKEHUX JIJITHOK B OpPraHi3Mi pelumieHTa ta
BUKOHaHHS cnenndivyHol QyHKIT) Ta mapaKpuHHUHA
(peastizartist 3aBIsIKM 010JI0TTYHO AKTUBHUM PEUOBHHAM,
SIK1 BUPOOJISIFOTH TPAHCIUIAHTOBAHI KIIITHHH). 3T1IHO
3 CyYacHHMH YSIBICHHSIMH, €(PEKTH TPaHCIUIAHTAIIIT
CTOBOYPOBHUX Ta IIPOTEHITOPHUX KIIITHH, 30KpeMa ¢e-
TaJbHOTO MOXOMKEHHS, 3yMOBJICHI came 010JI0Ti4HO
AKTUBHUMU PEUYOBUHAMH, SIKI BOHH HPOIAYKYIOTb.
HasBHicTb X peuoBUH € He0OXiTHUM (QaKTOPOM, KU
perysroe sk mpouecu AudepeHLitoBaH s, MirpaLii Ta
B3a€EMOJII1 KJIITHH, TaK 1 MeTa0OJIi4HI IPOIECH BCepe-
JIAH] IIAX KJIITHH.

Ha cporoani He3anepeuyHuM (akTOM € B3aEMO-
3B’A30K MiX TirMo()i3apHO-TUPEOITHOIO Ta IMYHHOIO
cucTeMamu. 30KpemMa, TUPEOTIHI TOPMOHH [TOCHITIOIOTh
IMyHHY BIJIOBiJIb, O€3MIOCEPEAHBO BILTUBAIOYM Ha
miMponuTH 200 CTUMYITIOIOUN METa0OIIuHI MPOIECH
y nim¢oigaux opranax [20, 25, 26]. Kpim Toro, po3Bu-
ToK AIT TicHO OB’ A3aHUI HE TIABKH 3 HOPYIICHHIM
IMYHOJIOTTYHUX MEXaHi3MiB, & TAKOXK 3 OKPEMHMHU JIaH-
KaMu HelpoeHAoKpuHHOI cuctemu. Taki 3B°sI3Ku 3a-
0e3MeuyloThCsl HEPBOBUMHM LUIAXaMH, HEHpPONENnTH-
JTAMH, XeMO- Ta ITUTOKiHamu. Tak, iesiki apropu [27, 28]
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E = -

Puc. 5. MikpodgoTtorpadis L3 camuis wypis i3 AIT (7 gi6

nicna eeegeHHs KKOMT): 1 — BOrHuwa ayToiMyHHOro
npouecy; 2 — AiNAHKM BiOHOBMEHOI (POniKyNnapHOI CTPYyK-
Typu. 3abapBnioBaHHsi reMaToKCUMIHOM Ta €03MHOM.
Fig. 5. Micrograph of TG of male rats with AIT (7 days after
cFMTCs administration): 1 — foci of autoimmune process;
2 — sites of recovered follicular structure. H&E staining.

Pwuc. 6. MikpodoTtorpadis LLI3 camuis wypis i3 AlT (Micaub
nicnga seBegeHHs KKOI): 1 — cTpyKTypoOBaHi ropMoHansHO
aKTUBHI onikynu; 2 — eniTenianbHi TaXi; 3 — BOrHULLA
nimdounTapHoi iHdineTpauii. 3abapentoBaHHS remaTok-
CUIMIHOM Ta €03UHOM.

Fig. 6. Micrograph of TG of male rats with AIT (a month
after cFLCs administration: 1 — structured hormonally
active follicles; 2 — epithelial cords; 3 — foci of lymphocytic
infiltration. H&E staining.

cular, thyroid hormones strengthen the immune response
directly by either affecting lymphocytes or stimulating
metabolic processes in lymphoid organs [7, 18]. In
addition, the AIT development is closely associated
not only with the disorder of immunological mecha-
nisms, but with certain links of neuroendocrine system
as well. These links are provided by neural pathways,
neuropeptides, chemo- and cytokines. For example,
some authors [19, 20] indicated a close relation-
ship between thyroid hormones, cytokines and antithy-
roid autoimmunity in AIT patients. A cytokine imbalance
plays an important role not only in forming the auto-
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BKa3yIOTh Ha TICHUI B3a€MO3B’ 130K MK THPEOi THIMHU
TOPMOHAMH, [IMTOKIHAMY Ta aHTUTUPEOTTHIM ay TOIMY-
niterom xBopux Ha AlT. llutokiHOBHI AucOanaHc
BiZlirpae BayXJIMBY POJIb HE TUIBLKH Y (POPMYyBaHHI ayTO-
imyHHoro ypaxenHns 1113, a i y po3BUTKy THpeoigHO1
HepocTaTHOCTI K Haciaky AlIT. Takum unHOM, TIpO-
OYKTH KUTTENISUIBHOCTI TPAHCIUIAHTOBAHUX KIIITHH
(0co0nMBO MPOTETHN Ta NENTUAM, 10 IKUX HaJIekKaTb
LIUTOKIHU, POCTOBI (PAKTOPU Ta XEMOKIHU) MOXKYTh
ICTOTHO BIUTMBATH HA KIITHHU PEIUITICHTA.

Kpim Toro, BiporiTHIM € YTBOpPEHH:I QOIiKYyIIpHOT
CTPYKTYPH de novo i3 TpaHCIUTAaHTOBaHUX (peTaTbHUX
KJIITAH, OCKUTBKY iICHYTOTh aHi [31, 35], o in vitro Oymu
yCIINIHO reHepoBani GpyHkmionambHi (omikymu 1113 i3
eMOpIOHAIBHIX CTOBOYPOBHUX KITITHH, SIKI MaJIU 31aTHICTh
7110 excripecii Tpanckpunuiiaux axropis NKX2-1 (TTF1)
n Pax8. Lli pakTopu MaroTh BUpilIagbHe 3HAYCHHS IS
possutky L3 Ta excnpecii cnenudiyHuX reHis, M0
KOAYIOTh O10CHHTE3 THPEOIIO0YITiHY, THPEOTIEPOKCH-
nasu, a Takok TSH-penenTopis.

Ci1ij1 3a3HAYMTH, 1110 KJIITHHHI IPEapaTH, sIKi 3acTo-
COBYBAJIUCS Y POOOTI, MAIOTh Y CBOEMY CKJIa i ME3E€HXi-
MaubHi cToBOYpoBi kmitnar (MCK), mo xapakrepu-
3YIOTBCS MMOTYKHOK IMYHOMOYJTIOI0YOI0 i€ [24].
MmogipHo, came mpucytHicTio MCK 0GymoBieni
BCTaHOBJICHI HAMU paHillle iIMyHOMO/IYJIFOI0U1 BIIACTH-
BocTi KIiTHH (etansHOi nedinku [10]. Ilpu upomy y
KitiTHHax nrypiB yactka MCK, 130:150BaHuX 13 eTanbHIX
TKaHUH ME30/1epMaJIbHOTO OXO/PKEHHS, OlIbIIIa, HIXK
y (peTanbHOI ITeUiHKH, OCHOBHUHN BMICT SIKOT CKJIaJIAf0Th
reMOIOCTHYHI KIITHHU. 3 ypaxyBaHHSIM BUII€3a3HaYe-
HOT'O MOYKHA JIOITYCTUTH, 1110 O1TIbII BUPAKEHUN eheKT
KKOMT s kopekuii AIT oOymoBiieHHid iMyHOMOTY-
morounMHu BiractuBocTaMu MCK, skl BXOZSTE 10 X
CKJIay.

OtpuMaHi 1aHi CBiYaTh Mpo MEePCHeKTUBHICTh BU-
KOPHCTaHHS CTOBOYPOBHX KJIITHH Ta KIITHH-TIOTIEPE]I-
HUKIB (peTaqbHOro MOX0/pKeHHs 11t Kopekiii AIT ta
MOXYTh CTaTH OCHOBOIO MiJ 4ac PO3pOOKH HOBOTO
e(eKTUBHOTO MiIXOAY [0 JiKyBaHHS ayTOIMyHHOTO
YPaKEHHS TUPEOiTHOT TapeHXIMH.

BucnoBknu

1. MopemtoBauns AlT y urypiB ninii Bicrap mus-
XOM iMyHi3ailii antureHom 113 y komOiHa1lii 3 mOBHUM
an’toBanToM DpeifHaa MPU3BOAUTH IO 3HAYHUX Ta
TPUBAIHX PO3NAJIB IX TUPEOITHOT CHCTEMHU.

2. Pesyssraru rictoMopgosioriuHoro aHami3y miarBep-
JKYIOTh HASIBHICTB CTIHKOTO Ta TPUBAJIOTO Ay TOIMyHHOTO
ypaxenns 1113 excriepumenTansaux TBapuH. [Ipu ipomy
(hopMyBaHHs ocepeKiB IiMQoinHOT iHGLIBTparIii crioc-
Tepiranocs Bxe uepe3 14 ni6 micist 3aKiHIeHHs iMyHizarlii.

3. KpiokoHcepBoBaHi KIiTHHA (peTaabHOroO OXOI-
YKEHHS IPOSIBIISIOTH HO3UTUBHUH BIUIMB Ha TICTOCTPYK-
typy L3 mypiB i3 ingykoBanum AIT. Beenenns kKDII
1 KKOMT notentiiroe nporiecu nposidepartii THpeorm-

3

. i, A -
Puc. 7. MikpodoTtorpadis L3 camuis wypis i3 AIT ( micaub
nicns BBeaeHHa KKOMT): 1 — cTpyKkTypoBaHi ropmoHanb-
HOAKTMBHI pONiKynun; 2 — 30HM IHTPadONiKyNsIPHOrO poCTy
TnpeouunTis; 3 — BOrHUWA NiMdounTapHOi iHINbTpaLii.
3abapBntoBaHHA reMaToOKCUIIHOM Ta €03UHOM.

Fig. 7. Micrograph of TG of male rats with AIT (a month
after cFMTCs administration): 1 — structured hormonally
active follicles; 2 — zones of intrafollicular growth of
thyrocytes; 3 — foci of lymphocytic infiltration. H&E staining.

immune lesions in TG, but also in thyroid failure
progress, as a consequence of AIT. Thus, the metabolic
by-products of transplanted cell may significantly
affect the recipient’s cells, especially proteins and
peptides, including cytokines, growth factors and che-
mokines.

In addition, de novo formation of follicular struc-
ture from the transplanted fetal cells is probable, since
there are the reports [29, 38] about successful in vitro
generation of functional TG follicles from embryo-
nic stem cells, which were capable to express trans-
cription factors NKX2-1 (TTF1) and Pax8. These factors
are critical for TG development and expression of spe-
cific genes, encoding the biosynthesis of thyroglobulin,
thyroperoxidase, and TSH-receptors as well.

Of note is the fact, that the cellular products, used
in this research, comprised mesenchymal stem cells
(MSCs), possessing a strong immunomodulatory ef-
fect [12]. Probably, the immunomodulatory properties
of fetal liver cells we established previously were stipu-
lated exactly by the presence of MSCs [33]. Herewith,
a part of MSCs in rat cells, isolated from fetal tissues
of mesodermal origin was higher than that of fetal liver,
the main part of which consists of hematopoietic cells.
Taking into account the mentioned above we may as-
sume that more pronounced effect of cFMTCs for AIT
correction results from the immunomodulatory pro-
perties of MSCs contained in the cell suspension.

Our findings testify to the prospects of using the
stem and progenitor cells of fetal origin for AIT correc-
tion, and they may serve as the basis for developing a
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TiB Ta udepeniiroBanas Mikpodomikymnis. [Tpu oMy
BBEJICHHSI KJIITHH ME30/IepMaIbHOTO ITOXO/PKEHHS Ma€e
OinbIn BUpakeHUH e(eKT, HiXK KIITHH (eTanbHOi
MEYiHKH.
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novel and efficient approach for the therapy of auto-
immune damage of thyroid parenchyma.

Conclusions

1. Simulating AIT in Wistar rats via immunization
with TG antigen in combination with the complete
Freund’s adjuvant resulted in significant and long-term
disorders in their thyroid system.

2. The results of histomorphological analysis
confirmed the presence of resistant and long-term
autoimmune lesions in TG of experimental animals.
Herewith the formation of lymphoid infiltration foci
was observed already 2 weeks post immunization.

3. Cryopreserved cells of fetal origin positively
affected the TG structure of rats with induced AIT.
The administration of cFLCs and cFMTCs potentia-
ted the thyrocyte proliferation and microfollicle diffe-
rentiation. In this case the administration of cells of
mesodermal origin was more pronounced than that of
fetal liver cells.
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