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Pecbepat: Po3pobka HOBUX MiAXoAiB Ta Mowyk edpekTUBHMX 3acobiB Ans HopManisauii dyHkuUii wutonogibHoi 3anosu (LLU3) npu
ayToiMyHHoMmy TupeoiguTi (AIT) — akTyanbHa npobnema cyyacHoi eHAoKpuHonorii. Y po6oTi OUiHEHO BMMB anoreHHUX KPiOKOH-
CepBOBaHMX KNiTUH dpeTanbHOi nediHkn (KKPI) Ta KpiokoHCepBOBaHMX KNITUH deTanbHUX me3dogepmarnbHux TkaHuH (KKOMT) Ha
MopdocTpykTypy U3 wypis i3 ekcnepumenTaneHum AlT. MokasaHo, wo KK®M ta KKOMT nposiBnsaTe NO3nTUBHWUIA Bhnue Ha L3
wypiB i3 iHgykoBaHuM AlT Bxxe Ha paHHix TepMiHax gocnigkeHHs. Obyuasa Tnu deTanbHUX KMNiTUH NOTEHLITL Npouecy nponidepadii
TMpeouuTiB i AudepeHUitoBaHHs Mikpodonikynis Bxe vepe3 7 aib nicns BeefeHHs. Llenn edekt 36epiraetbea npotarom Mmicsius
crnocTepexeHHs. Mpu UboMy KNiTUHU Me304epMarnbHOro MOXOMKEHHSI MatTb Binbll BUpaXeHUI BAMWB, HiX KMiTUHU (eTanbHoi
neviHkn. OTpMMaHi AaHi ceigyaTb NPO NEPCRNEeKTUBHICTb BUKOPUCTAHHS CTOBOYPOBMX KMIiTWMH i KNiTUH-NONepeaHuKiB eTanbHOro
noxoaXeHHst Ans kopekuii AlT, Wwo mMoxe GyTM OCHOBOK Ansi po3pobku HOBOro edEKTUBHOIO MiAXOAY A0 NiKyBaHHS ayToiMyHHOrO
YPaXeHHs1 TUPEOiHOI NapeHxiMu.

KnioyoBi cnoBa: ekcnepMMeHTanbHUn ayToOiIMYHHUIA TUPEOiAUT, FiCTOCTPYKTypa LWMUTOBUAHOI 3an03u1, KPiOKOHCEPBYBaAHHS,
TpaHcnnaHTauis, KNiTUHU NeYiHkun, deTtanbHi KNiTUHW, Me3ogepMaribHi KNiTUHN.

Pecbepat: Pa3paboTka HOBbIX NOAXOA0B U MOUCK 3PEKTUBHBLIX CNOCOBOB ANs HOpManu3aunm yHKLUMN WUTOBUAHON Xenesbl
(LK) npu aytoummyHHom Tupeouaute (AUT) — akTyanbHas npobreMa coBpeMeEHHON 3HAOKpUHOMornn. B paboTe oueHeHo BnusiHME
annoreHHbIX KPUOKOHCEPBUPOBAHHbIX KNeTok dpeTanbHon neyveHn (KKPIT) n KpMokoHCEepBUPOBaHHbLIX KNEeTOK eTanbHbIX Me30-
aepmanbHbix TkaHen (KKOMT) Ha mopdocTpykTypy LK kpbic ¢ akcnepumeHTansHbiM AUT. MokasaHo, 4To KKPK n kKKPMT okasbiBatoT
nosuTnBHoe Bo3fencTBue Ha LXK kpbic ¢ nHayumpoBaHHbiM AUT yxe Ha paHHUX aTanax uccneposaHus. Oba Tvna deTanbHbIX
KMeToK NOTEHLMUPYIOT npoLecchl nponvdepaumn TMpeoumnToB n anddepeHumaumn MMKpoonnvKkynoB yxe yepes 7 CyTok nocne
BBeAEHHs. OTOT apPeKT coxpaHsieTcst B TeveHne Mecsita HabnoaeHus. Mpu 3Tom KneTku mMe3oaepMarnbHOro NMPOVCXOXAEHMS! Mpo-
SABNAOT Goree BblpaXeHHbI MONOXUTENbHbIA 3PEEKT MO CPaBHEHUIO C KreTkamu detanbHol nedveHun. MonyyeHHble pesynbTaThl
CBUAETENbCTBYIOT O MEPCMNeKTUBHOCTU UCMOMb30BaHNSA CTBOMOBbLIX W MPOreHUTOPHbBIX KNETOK eTanbHOro NpouUCXoXaeHus Ans
koppekuum AUT, 4To MOXeT BbITb OCHOBOW st pa3paboTkn HOBOro 3hHEKTUBHOIO MNOAXOAA K NEYEHMI0 ayTOMMMYHHOIO MOPaXeHus
TUPEOUOHOWN NapeHXUMBbI.

KniouyeBble crioBa: 3KCnepvMeHTanbHbIN ayTOMMMYHHbIA TUPEOUANT, FTMCTOCTPYKTYypa LUMTOMNOAIGHOI Xenesbl, KpUMOKOHCep-
BMPOBaHWe, KNeTkn nevyeHun, deTanbHble KNeTKW, TpaHCNNaHTaums, Me3ogepmMarbHble 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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Po3po0ka HOBUX TiIXO/IIB Ta MOLTYK €EeKTUBHIIINX
3aco0iB A1 HOpMaTizaii (yHKIIIT U TOmoAi0HO0T 3a-
no3u (IL3) mpu aytoimynnomy THpeoimuti (AIT),
SIKUH 3aliMae TiepIie micie cepes 3axBoproBansb 1113,
€ HaralbHO HeoOximnicTio. Bin AIT morepnarorh
npubnuzHo 3-5% HaceneHHs, TPH YOMY 3 BiKOM
KIIBKICTh XBOPHX, Y SKUX J1arHOCTYETHCS SIBUILEC
aiMpoinHoi iHdinbTpanii, ckiaamae Ot 16%[15].

Ha croromni gani npo npudnHA, MEXaHI3MH, JTiar-
Hoctuky Ta mikyBaunus AIT e cynepeunusumu [4, 29].
[TaToreHeTHYHNN MEXaHi3M 3aXBOPIOBAHHS JTOCTeE-
MEHHO HE BH3HAUCHO, HE ICHYE TaKOX HAIIHHUX Ta
00’ ekTHBHUX MeTomiB miarHocTuku AlT y 3B’ 513Ky 3
BIJICYTHICTIO YiTKOT CHMIITOMAaTHKH, & TAaKOXK TEope-
TUYHO OOTPYHTOBAHHX METO/IiB HOTO JIIKyBaHHSI.

AyTOIMyHHHI THPEOIAUT HAJCKUTh A0 KIacHy-
Horo opranocnenudigyaoro ypaxkenns LL3. OcHoBoro
MaToreHe3y LbOro 3aXBOPIOBAHHS € ayTOIMYHHHM
MpoIIeC, KU MPU3BOAUTH JO YaCTKOBOI a00 MOBHOT
JeCTPYKIii THPEOiJHOT MApeHXIMH 3 PO3BUTKOM Xapak-
TePHUX MOPQOJIOTIYHNX 3MiH Ta CEKPETOPHOI HEIO-
craraocti L[3. €qunoto cienndivnoro o3Hako AIT
BBKAETHCS MEBHUHN XapakTep MOP(OIOTIYHUX 3MiH
y 3a11031: arpodist mapeHxiMaTo3HUX KIIiTHH, (pidpo3,
301IBIICHHS KITTBKOCTI OKCU(DITBbHUX KITHH (KIITHH
Tfopie) Ta audysHa aiMdoinHa iHLTETPaLlis THPEOi-
HOI MapeHX1MH, sIKa BUHUKAE 32 paXyHOK ayTOIMyHHHX
daxropis [23, 36]. Mopdosoriaaum nposisom AIT €
po3Butok y TkanuHi 113 mimdoigaux iHdineTparis
PI3HOTO CTYNEHS BUPAKEHOCTI — BiJl MOOJMHOKUX
€JIEMEHTIB JI0 MACHBHHUX iX CKyIUY€Hb 13 PO3BUTKOM
nimpoinaux domikynie. JlimpoigHa iHdinbTpamis
HEPIBHOMIPHO PO3IIOBCIOIDKY€ETHCS TI0 YCii THPEOTMHIH
MapeHxiMi: Ko Ha ogHux ninsHkax 113 crnocrepi-
Ta€ThCs 3HAYHE MOIMIMPEHHS 0CEPEeKiB JTiMpomuTap-
HOI iH(]ITBTpallii, TO Ha IHIIUX — JIUIIE TimepIuIasis
(omikyaspHoro emiremito [1].

Ha croromui 70 TpaauIiitHUX METOIB JTIKYBaHHS
ayTOIMyHHHX THpEONarii HaJexaTh XipypriuHuii abo
MmenukamenTo3nuit [11, 14, 22]. Xipypriunuii ciocid
nikyBanHst AlT, sixkuil monsirae y pesekuii yciei abo
nesikoi yactunu 113, yacto € HeepeKTUBHUM, HaBITH
HeOe3MeYHUM, Yepe3 3arpo3y pO3BUTKY HaWOIMK-
YMX Ta BiAaJIeHUX YCKIaAHEHb. BBaskaeThcs, 1110 ore-
paTtuBHE BTpydYaHHs He NepeOOpIoe ayTOIMyHHUX Ta
IMYHHUX TTOPYTIEHb 1 TPU3BOIUTH /10 BAJKKOTO TIITOTH-
peosy. [lokazamno, mo nporec cnenudidHOol aHTHTH-
peoinHoi ayToiMyHi3amii — MpUIuHAa PO3BUTKY ITiCIIS-
omnepariiiHoro rinotupeosy y 20-25% xBopux mpo-
TATOM TIEPIIIOTO POKY, HaBITh 32 YMOB 30€peIKCHHS
JIOCTaTHHOTO 00’ My THPEOITHOI TKAHWHH, Ta CYIIPO-
BOJIKYETHCS MPOTPECYIOUUM MiJBHUIIEHHSAM PiBHA
AQHTUTLI IO TUPEONEPOKCHAA3H Ta BIPOTiIHUM 3HU-
KEHHSIM PiBHsI TUpEOiTHUX ropMoHiB [16, 17]. HasiBHicTh
TiIOTHPE03y 3 ayTOIMyHHHM KOMITIOHEHTOM HOTpelye
MpHU3HAYEHHsI 3aMiCHOI Teparlii mpenapaTaMmu TUPOK-
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Thereisastrong need of developing new approaches
and search for more efficient means to normalize the
thyroid gland (TG) function in autoimmunethyroiditis
(AIT), being the first among TG diseases. About 3—
5% of population suffer from AIT, moreover a num-
ber of patientswith the diagnosed lymphoid infiltration
with ageing increases up to 16% [2, 25].

Nowadaysthereisno consensus on proper reasons
of AIT, aswell asits 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-
specificlesionsof TG. The pathogenesisof thisdisease
is associated with the autoimmune process and results
in either a partial or complete destruction of thyroid
parenchyma, and devel opment of typical morphological
changesand insufficient secretion by TG. Theonly specific
feature of AIT isthe certain pattern of morphological
changesin the gland such as an atrophy of parenchy-
mal cells, fibrosis, increasein number of oxyphilecells
(Hurthlecdlls) and diffuselymphoidinfiltration of thyroid
parenchyma, occurring dueto autoimmunefactors| 10,
39]. Morphological manifestationsof AIT observedin
TG tissue were the devel oping lymphoid infiltrates of
different strength, i. e. ranging from single elements
up to the massive aggregates associated in particular
with the devel opment of lymphoid follicles. Lymphoid
infiltration was unevenly distributed throughout thethy-
roid parenchyma, i. e. some TG areas contained signifi-
cant lymphocytic infiltration foci, while the the others
demondtrated only hyperplasacf follicular epitheium[5].

Today, thetraditional methods of autoimmunethy-
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 isgenerally
believed, that surgical intervention is not capable to
overcome the autoimmune and immune disorders, and
resultsin severe hypothyroidism. The process of spe-
cific anti-thyroid autoimmunization was demonstra-
ted to cause the postoperative hypothyroidism deve-
lopment in 20-25% of patientsduring thefirst year, even
if asufficient 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 hormonelevel [3, 4]. The
hypothyroidism of autoimmune origin requires asub-
stitutive therapy using thyroxinedrugs, but in onethird
of patients no complete compensation isachieved due
to either intolerance to required drug doses or deve-
loping cardiovascular complications.
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CHHY, aJie IPHOJTM3HO Y TPETHHH XBOPUX JIOCSITTH TTOBHOT
KOMTIEHCAIlii He BJAETHCSA Yepe3 HermepeHOCUMICTh
HeoOXiAHOT 03K IpenapariB ado PO3BUTOK CEpPLIEBO-
CYIMHHUX YCKJIQJHCHb.

Yacrimre JiKyBaHHS TAKOTO POAY HATOJIOTiH TPOBO-
JUTHCS KOHCEPBATUBHUMH METOAAMH. 3araibHi CBITOBI
tenaeHmii nikyBanHs AlT TpaauuiiHo 3BOAATECS 710
BUKOPUCTAHHSI Pi3HUX BapiaHTIB JIIKAPCHKUX (POpPM
THPEOiTHNUX TOpMOHiB [4, 11, 16]. KpiM Toro, y KitiHiy-
HIF TIPaKTHUIll I 3MEHIICHHS ayTOIMyHHOI arpecii
3aCTOCOBYIOTBCS TIPETIapaTy 3 iIMyHOMOIYIIIOIOUNMHA
BJIACTHBOCTSAMH, 30KpeMa IIFOKoKopTuKoiam [13, 16].
Opnnaxk 3a manuMH feskux apropis [11, 13, 37] mpus-
HaYCHHSI TITIOKOKOPTHKOiMiB ipu AIT BUKITMKAE Tpya-
HOIIi, OCKUTBKU iX IMyHOCYNPECOpHUH eeKT mpo-
SBIISIETBCSI TUTBKM MPH BiIHOCHO BHCOKMX J103aX Ta
TpuBajoMy BBeleHHi. KpiM TOTO, MOXJIMBE BUHUK-
HCHHS TAKUX YCKJIQJIHEHb, SIK OCTEOIOPO3, TIePTEeH3Is,
YTBOPEHHSI CTEPOIIHUX BUPA30K Ha CIIM30Bii 000JIOHII
HITYHKA TOILO.

AJBTEpHATUBOIO 3aMiCHOI Tepaltii eHIOKPHHHIX
3aXBOPIOBaHb MOXYTHb OyTH 3aXOIM pEreHepaTHBHOI
MeTUIIMHY 3 32CTOCYBaHHSIM KIIITHHHHUX OlOTperaparis,
e(EKTUBHICTH SIKHX MIATBEPIKYETHCS pe3yIIbTaTaMu
EKCIICPUMEHTAIBHUX Ta KJITHIYHUX JTOCITI/DKEHb [2, 24,
32]. Haii6inbIin mepCrneKTHBHUM HAIPSMKOM KJTiTHH-
HOI Tepartii ¢J1iJ1 BA3HATH BUKOPHCTAHHS CTOBOYPOBUX
KJIITHH, JTOCJITHUIbKA yBara JIo SKHX B OCTAHHE JeCs-
THpiYYst 3HAYHO 301bIMIacs [ 18]. Taki KIITHHE MOXYTh
OyTH OTpHMaHi 3 Pi3HUX TKAaHHWH IUIOMIB 1 IOPOCIOi
aropuan. [1nomoBi (peranpHi) TKAHMHU MAKOTh Haii-
O1ITBIII BUCOKUH BMICT CTOBOYPOBHX KIIITHH 1 KJIITHH-
TIOTIEPE/THUKIB, a TAKOXK YHIKaJIbHUAHN HaOlp cTaiocre-
UG igHIX 010JIOTIYHO aKTHBHUX CIIONYK, SIKi BIACTUBI
TIJIBKH OpraHi3my, sikuii po3suBaethes [19, 21, 30].

Y Y «lacTuUTyT npo0ieM eHJOKPUHHOT 1aToIo-
rii im. B.Sl. JlanuneBchkoro HarionanbHol akagemil
MEIUYHUX HayK YKpaiHH» Ha KPOJsX i mypax Oy-
U OTPUMAaHI €KCIEPUMEHTAIBHI aHi, SIKi TOBEIU
BHCOKY TEPalleBTHUHY €(EKTUBHICTh KPiIOKOHCEPBO-
BaHMX IpenapariB eMOpioeTomaleHTapHOro KOMII-
JIeKCY — CycneHsii (eTaabHUX TKaHHH 1 (eTaabHOTO
TUMYyCa JIIOOUHH, 8 TAKOXK Ipenapary IUIaleHTH JUIs
ycyHeHHsI MopdodyHKIioOHaNPHUX mopymens L3,
OB’ I3aHUX 13 MPUTHIYEHHM ii QyHKIIOHATHHOT aK-
TUBHOCTI [6-8].

OpHax qaHi 010 KOMITIEKCHOTO TAXOAY 110 JIKY-
BaHHS K Oesmocepenaro AlT, Tak i rimoTupeosy, a
TaKOX TTOB’ I3aHUX 13 HUIM METaOOITHIX PO3JIAIIB 13
BUKOPHUCTAHHSM TIpeTapatiB peTaTbHIX CTOBOYPOBHUX
KITHH Yy Cy4dacHIH METWYHIN JIiTeparypi BiACYTHI.
Pimenns wiei mpobaemu Oyne CpuUsTH 3MEHILEHHIO
posiBiB ayToiMyHHOi arpecii y 113, 3amkenHI0 hapma-
KOJIOTIYHOTO HaBaHTaXEHHs (KIJIBKOCTI JIKapChKUX
3ac00iB, AKi OTHOYACHO TTOBUHEH MPUUMATH MAIiEHT)
Ta MOJIMNILIEHHIO SKOCTI KUTTs XBopux Ha AIT.
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Most treatments of these pathol ogies include con-
servative methods. Traditional ly theworldwide applied
protocols in AIT therapy include variety of medical
products based on thyroid hormones[21, 15, 3]. In ad-
dition, theclinical practiceinvolvesthe productswith
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 ulcerson 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 aternative to
substitutive therapy in endocrine diseases. The use of
stem cells, which is increasingly of interest for the
researcherswithin the recent decade, may be considered
as the most promising direction in cell therapy [32].
These cellsmay be derived from variousfetal and adult
tissues. Fetal tissues have the highest content of stem
and progenitor cells, aswell as an unique set of stage-
specific biologically active compounds, being inherent
inadeveloping organismonly [6, 8, 23].

The findings made at the Danilevsky Institute for
Problems of Endocrine Pathol ogy of National Acade-
my of Medical Sciences of Ukraine (IPEPNAMS) in
rabbits and rats showed a high therapeutic efficiency
of cryopreserved products of embryofetoplacental
complex, e. g. suspensionsof human fetal tissues, fetal
thymus, and placental preparation, for eliminating the
morphofunctional disordersin TG, associated withinhi-
bition of itsfunctional activity [26—28].

However, thereareno reported datain current medical
literature about acombined approach to the therapy with
fetal stem cell preparations of either AIT or hypo-
thyroidism, and accompanying metabolic disorders.
Solving thistask 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 cellson morphological structureof TGin
ratswith experimental autoimmunethyroiditis.

Materials and methods

Experiments were performed in 60 mature Wistar
mal e ratsweighing 220-280 g. Experimental AIT was
induced by immuni zing animalswith human TG antigen,
isolated during surgery, and applied together with the
complete Freund’s adjuvant.
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Merta maHoi poOOTH — TOCITIKEHHS BIUIUBY aJ0-
TeHHHX KPIOKOHCEPBOBAHUX KITITHH (DETaJIbHOT MEUiHKA
Ta ¢eTaJbHUX ME30AepMalbHUX KIITHH Ha Mopdo-
JIOTTYHY CTPYKTYPY IIMTOIOAIOHOT 321031 LIypiB i3 eKc-
MEPUMEHTAIBHUM ay TOIMYHHHM TUPEOITUTOM.

Marepianu Ta MeTOoaH

ExcniepuMenTanbHi 10CTiI)KeHHS BUKOHYBAJIH Ha
60 crareBo3piiKX caMIlsX IIypiB JiHii Bictap 13 Macoro
tina 220-280r. Excriepumenrtanbuuii AIT Bukivkamu
UIIXOM IMYHi3a1lii TBapuH anturenom 1113 monuamu,
BUAUICHOI cyOomeparliiiHo, B kKoMOiHaIlii 3 MOBHUM
an roBantoM DpeitHna.

IMyHi3a11ito Iy piB MPOBOININ HACTYITHUM YHHOM:
0,05 mu anTurena i3 pospaxynky Ha 100 r macu Tina
3MITyBaJi 3 eKBiBAJICHTHUM 00’ €MOM ITOBHOTO aj’ 0~
BaHta @peiinna [5, 34]. Cymim BBOAMIM BHYTIII-
HBOM' 130BO 200 MIAIIKIPHO B OCHOBY XBocTa. [lapa-
JIETIbHO EKCIIEPUMEHTAIbHUM TBAPUHAM BUKOHYBAJIH
BHYTpimHbo4epeBHi iH’ exuii —0,1 M anTHurena, posse-
neHoro B riponopii 1:5 dizionoriaamm po3unHom. s
orpuMaHHA cTiiikoro AIT Taki MaHIITyIIsIIiT IPOBOIUITH
pa3 Ha THKAEHb MPOIOBXK YOTUPHOX THXKHIB. PO3BHTOK
TUPEOiTUTY CIIOCTEpiraBcsi 4epe3 TYKICHB IMicis
IIEepUIOi MPOLETYPH.

[lypam 3i 3monensoBanuM AlT depes THkIeHD
Mmiclig 3aBepIICHHs iMYHi3alii BBOAWIM aJOTCHHI
KpiOKOHCEpBOBaHi KITiTHHU (heTanbHOT nedinku (KKDIT)
Ta KPiOKOHCEPBOBaHI KIITHHU (eTanbHUX Me30/ep-
MasbHUX TKaHuH (KKOMT). Kititrau BUIUISITH KOMOI-
HOBaHUM ()EPMEHTHO-MEXAHIYHUM METOJIOM 13 ILIOJIIB
1rypiB 15-16 1i0 recraitii B cTepriIbHEX yMOBaX (MOMEHT
BUSIBIICHHS CIIEPMIiB y BariHaJlbHHX Ma3Kax MiCIs
HiJICaIKN CaMHIIb JI0 CaMIliB BBAXAJIU TEPLIOI0 J10-
60t0 BariTHOCTI). JTo pparMeHTiB MeyiHKK Ta ME301ep-
MaJbHUX TKaHWH (M’ SI31B, CyIHH, CTPOMH) PO3MipOM
2-3mm nonaBanu 0,25%-i1 po3uns Tpuncuny B 0,1 M
(bocharnomy Oydepi (pH 7,4). OparmMeHTH TKAHUHH
NevyiHku o0poOisum npotsrom 5 xB npu 20°C, a
Me30/IepMaJIbHUX TKaHUH — 5 XB rpu 37°C, TIicIs boro
X MEXaHIYHUM CIIOCOOOM JIe3iHTETPYBaIN HA OO M-
HOKI KJTiTHHY Ta pinsTpyBany [33].

Kpiokoncepsysanns KOIT ta KOMT npoBoaumm iz
3axuctoM 10%-ro JIMCO. [ns uporo 0,5 mi cycnen-
3ii kimiTHH i3 KoHtenTpartiero 10— 20 x 108 kii/mit momi-
manu B 1 mut kpionpoGipku («Nunc», CIIIA), moka-
NeNBHO 3MilTyBany 3 piBHUM 00’ eMom 20%-ro JIMCO
1 gepe3 5 XB exkBiTiOpariii 3a KIMHATHOI TeMIepaTypu
OXOJIOKyBaH 31 mBiakicTio 1 rpan/xs qo —80°C i3
HACTYITHUM 3aHYpPEHHSIM Y piakuii a30T. KpiokoHcep-
BOBaHIi 3pa3Kku 30epiraiau B pigkomy azori (—196°C) ue
MeHIIIe TphoX MicswiB. KiiTuHHI cycrniensii BiairpiBaim
Ha BoasHil Oani npu 40°C 3 IHTEHCUBHUM CTPYLIY-
BaHHAM. [10Ka3HUK KHUTTE€30aTHOCTI (TECT 32 BUKIIIO-
YeHHSIM OapBHUKA TPUITAHOBOTO CHHBOTO) J1st KKDIT
cranoBuB (70 £ 5)%, nns kKOMT — (65 + 3)%.
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Rats were immunised in afollowing way: 0.05 ml
of antigen per 100g of body weight was mixed with an
equivalent volume of complete Freund’sadjuvant [24,
35]. The mixture was injected intramuscularly or
subcutaneously into thetail base. Simultaneously, the
experimental animals received the intra-abdominal
injectionsof 0.1 ml antigen diluted 1:5with sdine. These
manipul ationswere repested once aweek within 4 weeks
to obtain the stable AIT. The progressing thyroiditis
was observed a week later the first procedure.

A week after compl eting theimmunisation therats
withsmulated AT received thecryopreserved dlogeneic
fetal liver cells(cFL Cs) and cryopreserved fetal meso-
dermal tissue cells (cFMTCs). Cellswereisolated by
acombined enzyme-mechanica method fromrat fetuses
of 15-16 gestation days under sterile conditions (the
first day of pregnancy wasthe day when spermatozoa
werereveaedinvagina smearsafter transfering fema-
lesto males). The fragments of liver and mesodermal
tissues (muscles, vessels, stroma) of 2-3 mm sizewere
supplemented with 0.25% trypsin solution in 0.1 M
phosphate buffer (pH 7.4). Theliver and mesodermal
tissue fragments were processed for 5 min at 20°C
andfor 5minat 37°C, respectively, then they were me-
chanically ground up to single cellsand filtered [ 34].

The FLCs and FMTCs were cryopreserved under
10% DM SO protection. For thispurpose, 0.5ml samples
of cell suspensionwith 10-20 x 10° cells/ml were placed
into 1 ml cryovias(Nunc, USA), supplemented drop-
wise with an equal volume of 20% DM SO, 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 awater
bath at 40°C with intensive shaking. Theviability index
(trypan blue exclusion test) for cFLCs and cFMTCs
was (70 + 5)% and (65 + 3)%, respectively.

After thawing the cFL Csand cFM TCs suspensions
were once administered intravenoudy to rats (with insu-
linsyringein caudal vein) inan amount of 0.5x 10° cells
per animal.

Animalswere sacrificed with rapid cutting of spinal
cord under light ether anaesthesia 7 days and amonth
later administering the fetal cells, i. e. in 2 weeks and
1.5months post immunisation, respectively. Theresearch
was conducted according to the General Principles of
Experimentsin Animals approved by the 6th National
Congressin 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, fixedin 10%
neutral-buffered formalin, dehydrated in ethyl a cohol
solutionsof ascending concentration (from 60 to 100%),
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[licas BimirpiBy cycmensii kK®II ta kKOMT
BBOJMIIM I[ypaM OJIHOPA30BO BHYTPINITHLOBEHHO
(iHCYniHOBHMM WINTPUIIOM Y XBOCTOBY BEHY) i3 po3pa-
xyHKy 0,5 X 10° kJ1 Ha OJJHY TBapHHY.

TBapuH BUBOIMIIN 3 EKCTIEPUMEHTY 4epes 7 110 Ta
MICSIIIb ITiCIIs BBEICHHS (eTalbHUX KIITHH, TOOTO
BIIMOBIAHO Yepe3 2 TkHi Ta 1,5 Micsi micis 3akin-
YeHHs iMyHizanii. [Jyis 3HeKUBICHHS IypiB BUKOPHC-
TOBYBaJIM METOJ MHUTTEBOTO TepepizaHHs XpeOTa B
OCHOBI Ueperna mig JerkuM edipHuM Hapko3oM. Jlo-
CIIKCHHS TMPOBOIMIM BIAMOBIAHO 10 «3araJibHUX
MIPUHIAITB €KCIIEPIMEHNTIB Ha TBapuHax» (YkpaiHa,
2016), cxBanenux VI HarioHanbHHM KOHTPECOM i3
0l0eTHKH, Ta Y3TODKCHHUX 13 TIOJIOKCHHIMU <EBpO-
NechbKOT KOHBEHIIT ITPO 3aXHUCT XpeOeTHUX TBAPHH, SIKI
BUKOPHCTOBYIOTBCS ISl eKCIIEPUMEHTAIbHIX Ta 1HIINX
HaykoBuX 1i1ei» (CtpacOypr, 1986).

JI71s1 TICTONOTIYHOr0 JOCHIKeHHs Buaisan 1113
LIypiB AOCHITHUX TPYII, (DIKCYBaIIN y PO3UHHI HEUTpaIb-
HOTO hopmaltiny 3 MacoBoro yacTkoro 10%. [lluTormo-
NiOHI 3271031 3HEBOIHIOBAII Y PO3UYWHAX €THIIOBOTO
CIUpTY BUCXiaHOT KOHIIeHTparii (Bix 60 1o 96°), cy-
MilIn eTHIIOBOTO CripTYy 3 Xs1opodopmom (1:1), mpoco-
qyBau Xj0podopmowm i3 mapadinom (37°C), a motim
yuctuM napadinom (56°C); 3anuanu y napadiHosi
omoku [3, 9, 12]. [lns miaroToBKH Matepiaiy BHKO-
puctoByBaiu tepmoctar «T'C-80» (Pocist). Yci Buro-
TOBJICHI Ha caHHOMY MikpoToMmi («Reichert», ABctpist)
cepiitri 3pizu (ToBIMHOIO 7—10 MKM) 3a0apBITIOBATH
reMatokcuiIiHoM Befirepra ta eozunom. ['ictonoriuny
CTPYKTYPY KIIITHH Ta MIKKITITHHHOTO MaTPUKCY aHali-
3yBaJM Ha TiCTOINpenaparax MijJ CBITIIOBHM MiKpO-
ckoroM «Primo Star» («Carl Zeiss», Himeuuunna), do-
TorpadyBaliv 3a JOOMOTOI0 ITUPPOBOI PoTOKamMepn
«Power Shot A510x» («Canon, SlmoHis).

Pe3ynbratu Ta 00roBopeHHs

[Tix yac rictonoriuynoro gocaimxenns 113 iHTakT-
HUX [I[yPiB BCTAHOBJICHO YiTKO BUPKEHY (DOTIKYISIPHY
OynoBy, 100Ope Bizyalli3yBaluCsl CIIONyYHOTKAaHUHHI
MIEPEropoIKHY, SIKI po3asncs yactoukamu. Opran
MaB [IPUTAMaHHy CTPYKTYPY 3 yciMa 03HaKaMH BUCO-
Kol (yHKIIOHAJbHOI aKTUBHOCTI: (OJIKYIH Pi3HUX
PO3MipiB (Bifl BEMUKHX JI0 APIOHKX), TX CTIHKA CPOpMO-
BaHa B OCHOBHOMY KyOIYHHMH €IliTeT1aIbHUMHU KIIITH-
HaMH 3 OKPYIJIMMH LIEHTPATLHO PO3TAIIOBAHUMH SLIPAMH
MOMipHOT 6a30(iii, y OlisanikaibHUX JAUISTHKAX CIIocTe-
piranocs 0arato BEIUKHUX BaKyoJel PO3CMOKTYBAaHHS
koJoimy. Komoix momipHo okcniabpHNMI, 110 BKa3yBajo
Ha HoTo pinKy KoHcHCTeHIio. [Ipomecu mpomide-
parii THpeoIuTiB BUpakeHi momipHo. Croctepira-
Jacs He3HAYHa KUTBKICTh IHTEpOTIKYISIPHUX OCTPiB-
uiB i3 GopmyBaHHsAM MikpodomnikyniB. CrnomydHo-
TKaHWHHI npomapku BeepeauHi 13 Touki; B HUX
OPOXOAATh apTepioniu, BeHYIH, Kanijasipu. Mikpo-
CTPYKTYpa opraHa BKa3yBaja Ha BUpaKeHy (QyHKIIi0-
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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. Thehistological structure of cellsand 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
adistinct follicular structurewith well visualised con-
nective tissue partitions, divided by lobes. The organ
had an inherent structure with all the signs of high
functional activity: thefollicleswere 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, alot
of large vacuoleswith 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 singleinterfollicular idetswith microfolliclefor-
mation. Connective tissue layers inside the TG were
thin, and contained arterioles, venules, and capillaries.
The organ's microstructureindicated asignificant func-
tiona activity (Fig. 1). Thethin capsule had clear boun-
dariesand evenly distributed elongated fibrocytes. The
interlobular connectivetissue and the capsul e contained
the erythrocyte-filled blood capillaries with thin wall
and flattened endothelial cells(Fig. 1).

In 14 days after immunization the histostructure of
TG parenchymaof ratswith experimental AIT lost its
follicular structure. The gland had a high density, an
abnormal structure of lobulesand arough surface. The
folliclewallscollapsed (colloid disappeared) and turned
into the epithelial cordsof irregular orientation. It was
no possible to distinguish follicular epithelium from
interfollicular onein 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 thefields 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 lymphocyticinfiltration were
widely observed, i. e. dl thesignsof autoimmune damage
of TG accompanied with signs of normal morphostruc-
tureviolationssuch asformation of granular connective
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HaJbHY aKTUBHICTb. BiZiMiue€HO TOHKY KarCyiy 3 4iT-
KHUMH MEXaMH, Y SIKii PIBHOMIPHO PO3IMOMUISIIUCS
BUIOBXKEHI QiOporuTu. ¥ MIXKXYaCTOYKOBIH CIIONyY-
Hifl TKAaHWHI Ta KarcyJi MiCTHJIUCS 3allOBHEHI epuT-
polMTaMU KPOBOHOCHI KamiJIIpyW 3 TOHKOIO CTiH-
KOIO Ta CIUIOIICHUMH SHIOTEIaTbHUMH KIITHHAMHU
(puc. 1).

Uepes 14 ni6 micis 3aKiHYeHHS iMyHi3allii ricTo-
cTpykTypa mapenximu I3 mypiB i3 ekcrepuMeH-
taneHuM AlT BTpavana donikyisipHy OynoBy. 3aio3a
MaJja BUCOKY IIUTBbHICTh, aHOMAIIbHY CTPYKTYpY dac-
TOK Ta TOpOHCTICTh TOBepXHi. CTIHKH (ONIKYIiB CT1a-
namu (KOJIoi 3HUKAB) 1 IEPETBOPIOBAJIMCS B €ITiTe-
JlabHi TSHK1 HEMTPaBUIIBHOI opieHTaltii. BimokpemuTn
B TakuX MicIsax emiteniid ¢omikymniB Bix iHTEpdO-
JIKYJSIPHOTO eiTenito HeMokiuBo. [logexymu crocte-
piranmucst BorHuina jgimMdouuTapHoi iHQinbTpanii y
MpoIIapKax CHOJIyYHOI TKAHWHH, SIKI OXOTLTFOBAIIN TaKi
ocepenku aectpykrypusauii 113 (puc. 2).

Uepes 1,5 micsiri miciist 3aKiHYSHHsI iIMyHI3aIlii B yCiX
TBapuH i3 excnepuMmeHTanbHIM AlT 30epiramacs

Puc. 1. MikpodpoTorpadis L3 iHTakTHMX camuiB wypis: 1 —
donikynu; 2 — eniTenianbHi KNiTUHKX; 3 — CNOMYYHOTKAHWHHI
npowapku; 4 — iHTepdonikynsapHi ocTpisui. 3abapsnto-
BaHHSA reMaToKCUIHOM Ta €03VHOM.

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 113:
(onikyam Brpadanu cBoro Gpopmy, po3nasainucs, yTBo-
PIOIOUH TOJISl eMiTeNaJIbHUX KIIITHH, KOJIOIA y TaKUX
MICIISIX HE CTIOCTEpIraBcs, Ha 0ararbox JIUITHKAX 3HAYHO
PO3LIUPIOBATIMCS Ta MOJOBKYBAIUCS CIIONYYHOTKA-
HUHHI npomapkd. Yacto 3ycTpivanucs apiOHI BOTr-
HuwIa TiMQouuTapHoi iHpIIBTpaLii, TO0To 30epiranucs
ycl 03HaKW ayToiMyHHOTO ypaxenss 1113 i3 enemen-
TaMu pyHHYBaHHS 11 HOpMaJIEHOT MOPPOCTPYKTYPH:
(dbopMyBaHHS T'PaHYJISLIAHOT CHIOAYYHOI TKAaHUHH,
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Puc. 2. MikpogoTtorpadis LLI3 camuis wypis i3 AIT (14 #i6):
1 — eniTenianeHi TaXi; 2 — BOrHMwWa nimdounTapHoi
iHgINbTpauii; 3 — NpowwapKku cnonyyHoi TKkaHnHW. 3abap-
BIIOBAHHSA reMaTOKCUITIHOM Ta €03VHOM.

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-
chymaand lymphoid infiltration. At the sametimethe
gland lobuleswith unchanged histostructure werefound
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 along-term nature and
did not disappear after 1.5 months of observation.

In 7 daysafter cFLCsadministration (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 ratstreated with cFM TCs had | ess pronounced
signs of autoimmune lesions in thyroid parenchymaif
compared with the animals with cFLCs, i. e. the foci
withthesignsof lymphocyticinfiltration of lossof follicles
weremorerare, thelargefieldswith preserved follicular
structure were present, in some sites the TG structure
virtually did not differ from theintact 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 cFL Cs we observed an increased number of
structured small and medium follicles, butin somesites
the follicle walls collapsed and turned into epithelial
cords. The connectivetissuelayer contained singlefoci
of lymphocyticinfiltration (Fig. 6).

A month later cFMTCs administration the trans-
formation of TG parenchyma had the same tendency
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HasBHICTh MICIb JACCTPYKINT TUPEOIMHOT MapeHXIMU
Ta niMpoinHoi iHdineTpamii. [Topsia i3 UM moaeKyau
3ycTpiyaiycs YacTOUYKH 3aJI031 3 HE3MIHEHOIO TiCTO-
CTpyKTYypOIo (puc. 3).

Taxum yMHOM, IMyHi3a1list TBapuH anTHUreHom 113
JIFOIMHU TIPU3BOMTH JIO0 PO3BUTKY CTIHKOTO ayTOIMYH-
HOTO 11 ypaxXeHHs, SIKe Ma€ TPUBaJIUI epeOir i He 3HuU-
Kae uepe3 1,5 micsii cnocTepekeHb.

Yepes 7 ni6 micns BBeaenus kKK®IT (BigmoBiaHo
uepe3 14 ni6 micist 3aKiHUeHHS iIMyHI3aIlii) y HypiB
31 3monmensoBaHuM AlIT croctepiramu o3HaKW HOpP-
Madmizarii ricroctpykrypu LL3. [Topsiz i3 BorHUImaMn
ayTOIMyHHOTO Tiporieccy (mosst JiMdoinHol iHpiIbT-
partii, CKym4eHHs pi3HOTO AiaMeTpy Ta GOpMH JIiM-
Go1uTiB) y 3a71031 TaKOX BiaMidainucs AiASHKU
(b oniKyIIpHOI CTPYKTYpH, IPUTAMaHHI HOpPMaJbHiH
TKaHWHI (puc. 4).

Puc. 3. MikpodhoTtorpadis L3 camuis wypis i3 AIT (1,5 mi-
csaui): 1 — nonsa enitenianbHUX KNITUH; 2 — BOrH1LWwa niMmgo-
LUMTapHOI iHgINbTpauii; 3 — npoLuapkmn Cnony4YHOT TKaHUHW;
4 — akTuBHI chonikynun. 3abapBrioBaHHs reMaToOKCUITIHOM
Ta €03NHOM.

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 BBoamm KKOMT, posiBu ayToimMyH-
HOTO ypakeHHs THpeoinHoi nmapenximu I3 Oynun
MEHII BUPaXXCHUMH, HIK Y TBapWH, SIKUM BBOJIH-
nu kKKOII: ocepenku 3 o3HAKaMU JTiMQPOIUTAPHOT
1H(UTBTpALLT, BTpaTOrO (QOIIIKYITIB 3yCTpidaInucs pijlie,
CITOCTEpITaTNCs BEIUKI TOJA 13 30epexeHoro (oi-
KYJIIPHOIO CTPYKTYPOIO, Ha OKPEMHUX IUISTHKAX TiCTO-
ctpykrypa L3 mpaktudHO HE BiApi3HsAIacs Bix iH-
takTHOI (puc. 5).

Uepes MicsIlb Mmicys BBEICHHS aJIOTCHHUX KPIOKOH-
CepBOBaHMX (heTANBHUX KIITHH 30epirajiacs TeHICHIiS
JI0 BiIHOBIIEHHS TicTOCTpyKTYpH LL[3.
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asintheanimalsof previousgroup. 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 thefieldswith hormonally activefollicles of
small and medium size: the thyrocytes became cubic
shape. The colloid was dense, contained the resorption
vacuoles, that indicated agradual recovery of functional
activity of thyroid parenchyma. The areas of intrafol-
licular growth of thyrocytesand asmall number of foci
of lymphocyticinfiltration 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 animalswith 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. cCFMTCs.

We may emphasise two main mechanisms of the
effect manifested by applied fetal cells, i. e. substitutive
(populating the damaged sitesin 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 originin parti-
cular, are stipulated exactly by biologically active subs-
tancesthey produce. The presence of these substances
is mandatory for regulation of differentiation, migra-
tion and interaction of cells, and metabolic processes
within these cellsaswell.

Today, the indisputable fact isthe rel ationship bet-
ween pituitary-thyroid and immune systems. In parti-

Puc. 4. MikpodoTorpadisi LLI3 camuis wypis i3 AIT (7 gi6
nicns BBegeHHA KKPIT): 1 — BorHuwia ayToiMyHHOro npo-
uecy; 2 — AiNAHKN BiAHOBMEHOI OMiKynspHOi CTPYKTYpHU.
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, micns BBeAeHHs KKDII crioctepiranocs 301/1b-
IIEHHS KUTBKOCTI CTPYKTYpOBaHUX (OMIKYJIIB IpiOHOTO
Ta CEPEeIHBOTO PO3MIpy, OHAK Ha OKPEMHX JUISHKAX
CTIHKH (DOJIKYJIIB CrIafanucs i mepeTBOPIOBAIUCS Ha
eniTenianbHi TSDKI. Y MpoIapKax crolyqHol TKAHUHH
MOJICKYAN BiMidaJIKCsl BOTHUINA JIIM(OIHUTAPHOT
iHdinsrpauii (puc. 6).

UYepes micsip micis BeeneHHss KKOMT niepeOy-
nmoBa mapenximu 113 mMana Taky K TCHACHITIIO, SIK H ¥
TBapHH NoTepeAHBO1 rpymH. OIHAK TIOPIBHSHO 3 TBAPH-
HaMH, sIKUM BBoamiu mpemnapar KK®II, ra 3pizax 1113
BiMidaiu O1IBII 3HAUHI 32 PO3MIPOM OCEPEIKH 3 03Ha-
KaM{ HOpMaji3allii CTpyKTypu Ta (QyHKITIOHATHHOT
aKTHBHOCTI 3a103u. CriocTepiraiaucs mojis 3 TOpMo-
HaJILHO aKTUBHUMH (OJTiKyIaMu IpiOHOTO Ta cepe-
HBOTO PO3MIpY: THPEOLUUTH B HUX HaOyBaJHl KyOi4HOT
¢dopmu. Konoix OyB mibHEM, Y HBOMY BiIMidamucs
BaKyOJ1 PO3CMOKTYBaHHsI, 110 BKa3yBajlo Ha MOCTY-
NOBE BiAHOBJICHHS (PYHKIIOHAILHOI aKTUBHOCTI TH-
peoinHoi mapenximu. Takoxk 3ycTpivanucs 30H4 iHTpa-
(hOIIKYIISIPHOTO POCTY TUPEOIIMTIB Ta HE3HAYHA KIJIBKICTh
BOTHHIIL JTiM(oruTapHoi iHinsTparii (puc. 7).

Taxum YUHOM, Ha paHHiX TepMiHax (7 110 — 1 MicsiIib)
TTiCTIs BBE/IEHHS KPIOKOHCEPBOBAHMX (DeTaTbHUX KITITHH
crioctepiraBcs O3UTUBHUH BIUIUB HA FCTOCTPYKTYPY
113 tBapuH i3 ingykoBanuM AIT. O0nBa 3pazku Kpio-
KOHCEPBOBAHMX KJIITHH OTEHIIIFOBAJIM POLIECH TPOJTi-
¢epanii TupeonuTiB Ta nUdEpeHIIIOBaHHS MiKPO-
tomikymis. [Tpu ibomy OisbI BUpaskeHHl eekT OyB
TiCIIs 3aCTOCYBaHHS KJIITHH ME30A€PMaIbHOTO TTOXO/I-
>keHHs — KKOMT.

MoskHa BUIUIMTH ABa OCHOBHUX MEXaHI3MH il
(beTambHUX KITITHH, SKi BBOIMJIHCS: 3aMiCHHMIA (3acereH-
Hs YITKO/PKEHUX JUISTHOK B OPTaHi3Mi peIITieHTa Ta
BUKOHAHHS crieninivHoi (yHKIT) Ta mapaKpuHHHUIHA
(peauizartist 3aBIKH O10JIOTTYHO AKTHBHUM PEYOBHHAM,
SIKi BUPOOJISIFOTH TPAHCIUIAHTOBAHI KJIITHHH). 3TiHO
3 CyYacHHMH YSIBICHHSIMH, €(PEKTH TPaHCIUIAHTAII]
CTOBOYPOBHX Ta POTEHITOPHUX KIIITHH, 30KpeMa (e-
TaJbHOTO TIOXO/DKEHHS, 3yMOBJICHI came 0i0JIOTiYHO
AKTUBHUMU PEYOBUHAMH, SIKI BOHH MPOIOYKYIOTb.
HasBHicTb X pedoBUH € HEOOX1THUM (aKTOPOM, KU
peryltoe sik rpotecu audepeHIiirtoBaHHs, Mirpaiii Ta
B3a€EMOJIIT KJIITHH, TaK 1 MeTa0OJII4HI IPOIECH BCepe-
JIAH] X KJIITHH.

Ha cporoani He3anepeuyHuM (HakTOM € B3aEMO-
3B’ SI30K MIX TiNM0o(]i3apHO-THPEOITHOIO Ta IMyHHOIO
CHUCTeMaMH. 30KpeMa, THPEOiHI TOPMOHH OCHITIOIOTh
IMYHHY BIOIOBiZb, O6€3MMOCEPETHRO BIUIMBAIOYH HA
nmiM$onHuTH a00 CTUMYITIOIOYH METabOIIUHI MPOIECH
y mimdoimanx opranax [20, 25, 26]. Kpim Toro, po3Bu-
ToK AIT TicHO OB’ 13aHUI HE TIABKH 3 TOPYLICHHIM
IMYHOJIOTTYHUX MEXaHi3MiB, & TAKOXK 3 OKPEMHMHU JIaH-
KaMU HeMpoeHAO0KpUHHOI cucteMu. Taki 3B’ sI3ku 3a-
0e3MeuyloThCsl HEPBOBUMH LUIIXaMH, HEHPOIENTH-
JIAMH, XeMO- Ta [IUTOKiHamMu. Tak, aesiki aBTopu [27, 28]
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Puc. 5. MikpodgoTorpadis L3 camuis wypis i3 AIT (7 gi6
nicna BeegeHHs KKOMT): 1 — BOrHuwa ayToiMyHHOro
npouecy; 2 — AiNAHKM BiQHOBMNEHOI (POMiKyNApHOI CTPYyK-
Typu. 3abapBrioBaHHS reMaToKCUIIHOM Ta €031HOM.

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.

Puc. 6. MikpodpoTtorpadis LLI3 camuis wypis i3 AT (micaub
nicnga seegeHHs KKOIM): 1 — cTpyKTypoOBaHi ropMoHansHO
aKTUBHI ponikynu; 2 — eniTenianbHi TAXi; 3 — BOrHuLLa
nimcpoumTapHoi iHginbTpadii. 3abapentoBaHHA remaTok-
CUMiHOM Ta €03MHOM.

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 theimmuneresponse
directly by either affecting lymphocytesor 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
aswell. Theselinks 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 Al T patients. A cytokineimbalance
plays an important role not only in forming the auto-

333




BKa3yIOTh Ha TICHUH B3a€EMO3B’ 130K MK THPEOi THIMHU
TOPMOHAMH, [IMTOKIHAMY Ta AaHTUTUPEOTTHIM ay TOIMY-
nitetoM xBopux Ha AlT. LluTokinoBuii mucbamaHc
BiZirpae BaykJIMBY POJIb HE TUTBKH Y (POPMYyBaHHI ayTo-
imyHHoro ypaxenns 1113, a i y po3BUTKy THpeoigHOT
HemocTaTHOCTI K Hacminky AlT. Takum unHOM, IIpO-
OYKTU KHUTTENISIBHOCTI TPAHCIUIAHTOBAHUX KIIITHH
(0co0MBO MPOTETHM Ta MENTHUIH, 10 TKUX HAJIEKATh
[IUTOKIHK, POCTOBI (paKTOPH Ta XEMOKIHH) MOXKYTh
ICTOTHO BIUITMBATH Ha KIITHHH PEITUTIIEHTA.

Kpim Toro, BipoTiTHUM € yTBOPEHHS (HOTIKYIIPHOL
CTPYKTYpH de novo i3 TpaHCINIAaHTOBAHUX (DeTaTbHUX
KJTITHH, OCKIJIBKH iCHYTOTH faHi [31, 35], 110 in vitro Oymm
ycmimHo reHepoBaHi pyHKIioHanbHi Gomikymm L3 i3
eMOpIOHATLHUX CTOBOYPOBUX KITITHH, SIKi MAJTH 3/IaTHICTh
70 excrpecii TpaHckpuniiiianx (akropis NKX2-1(TTF1)
u Pax8. 11i hakropu MaroTh BUpIlIaibHE 3HAYCHHS 1151
po3Butky 113 Ta excrpecii cnenudiuHuX reHis, MO
KOAYIOTh 010CHHTE3 THUPEOTIIO0YITiHY, TUPEOTIEPOKCH-
Jas3u, a Takok 1 SH-penenrtopis.

Cuijt 3a3Ha9NTH, 10 KIIITHHHI TIpenaparH, siki 3acTo-
COBYBAJIHCS Y pOOOTI, MAIOTh Y CBOEMY CKJIaJli ME3€HXi-
MaibHi ctoBOypoBi knituan (MCK), mo xapakrepu-
3YIOTHCSI TIOTYKHOKO IMYHOMOTYJTIOI0UOI0 JTi€to [24].
MmogipHo, came mpucytricTio MCK 06ymoBieHi
BCTaHOBIICHI HAMH paHillle iMyHOMOAYITIOI0Y1 BIaCTH-
BoCTi KIiTHH (eransHOi nedinku [10]. [Tpu upomy y
KiniTHHax 11ypiB yactka MCK, i301150BaHuX 13 eTabHIX
TKaHUH ME30/IepPMaJIbHOTO IIOXO/PKEHHSI, O1JIbIIIA, HIJK
y (peTabHOT ITeUiHKH, OCHOBHUHN BMICT SIKOT CKJIaJIat0Th
reMOIIOETHYHI KITITHHU. 3 ypaxyBaHHSM BHIIIe3a3Have-
HOT'O MOXKHA JIOITYCTHTH, IO OUTHII BUPKEHHH eeKT
KKOMT mist kopekii AIT oGymoBieHHH iMyHOMOJTY-
nmrorounMu BiractuBoctaMu MCK, ski BXoAsTh 10 iX
CKJIany.

OTpuMaHi 1aHi CBiTUaTh Mpo MEePCHEKTUBHICTD BU-
KOPHCTaHHS CTOBOYPOBHX KJIITHH Ta KIITHH-TIOTIEpPET-
HUKiB (heTaTbHOTO MOXOMKeHHs 11t Kopektii AIT Ta
MOXYTh CTaTH OCHOBOIO TiJ 9ac PO3pPOOKH HOBOTO
e(eKTUBHOTO MiIXOAy 10 JiKyBaHHS ayTOIMyHHOTO
YPaKeHHS THPEOiTHOT MapeHXiMH.

BucnoBku

1. MopnemoBanus AIT y mypis ninii Bictap nuis-
XOM iMyHi3arlii antureHom 1[3 y komOiHa1lii 3 moBHUM
an roBanToM DpeifHaa MPU3BOAUTH JO 3HAYHUX Ta
TPHUBAJINX PO3Ja/iB IX THPEOiTHOI CHCTEMH.

2. Pesynbrary rictoMoposioriaHoro aHastisy mIreep/-
JKYIOTh HasiBHICTh CTIMKOTO Ta TPHBAJIOTO Ay TOIMyHHOTO
ypakeHss 1113 excriepumenTapHUX TBapuH. [ [pn oMy
(hopmyBaHHS ocepeaKiB TiM(OiaHOT iHLIBTparIii crroc-
Tepiranocs Bxe yepes 14 1i0 micis 3akiHdeHHs iMyHi3arii.

3. KpiokoHcepBOBaHi KJIITHHU (EeTaIbHOTO MOXO-
YKEHHS POSIBIISIOTH MO3UTUBHUH BIUIUB Ha TICTOCTPYK-
typy L3 mypiB i3 ingykoBanum AIT. Beenenns kKDI1
1 KKOMT norenuitoe npotecu npoidepaii Tupeonu-

nicns BBeaeHHa KKOMT): 1 — cTpyKTypOBaHi ropmMmoHanb-
HOAKTUMBHI pONiKynun; 2 — 30HM IHTPadONiKyNSIPHOrO pOCTy
TnpeouunTis; 3 — BOrHUWA NiMdouNTapHOI iHINbTpaLii.
3abapBnoBaHHA 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, asaconseguence of Al T. Thus, the metabolic
by-products of transplanted cell may significantly
affect the recipient’s cells, especially proteins and
peptides, including cytokines, growth factorsand che-
mokines.

In addition, de novo formation of follicular struc-
turefrom the transplanted fetal cellsisprobable, 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-
criptionfactorsNKX2-1 (TTF1) and Pax8. Thesefactors
arecritical for TG devel opment and expression of spe-
cific genes, encoding the biosynthesis of thyroglobulin,
thyroperoxidase, and TSH-receptors as well.

Of noteisthe fact, that the cellular products, used
in this research, comprised mesenchymal stem cells
(MSCs), possessing a strong immunomodulatory ef-
fect [12]. Probably, theimmunomodulatory properties
of fetal liver cellswe established previously were stipu-
lated exactly by the presence of M SCs[33]. Herewith,
apart of MSCsin rat cells, isolated from fetal tissues
of mesodermal origin washigher thanthat of fetd 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 cFMTCsfor AIT
correction results from the immunomodulatory pro-
perties of M SCs contained in the cell suspension.

Our findings testify to the prospects of using the
stem and progenitor cellsof fetal originfor AIT correc-
tion, and they may serve asthe basisfor developing a

npo6nembl KPpMOOGMONOrMM U KPUOMEAVLMHbDI

problems of cryobiology and cryomedicine
Tom/volume 27, Ne/issue 4, 2017



TiB Ta iudepeniiroBanus Mikpodomikymnis. [Tpu oMy
BBEJICHHSI KJIITHH ME30/IepMaJIbHOTO ITOXO/PKEHHS Ma€e
OinbI BUpakeHUH e(eKT, HiXK KIITHH (eTanbHOi
TIEYiHKH.
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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 viaimmunization
with TG antigen in combination with the complete
Freund’sadjuvant resulted in significant and long-term
disordersintheir 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 aready 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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