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Pedhepat: BuBueHo ocobnmBoCTi NOBEAIHKMN Y KYyNbTYpi in Vitro KPiOKOHCEPBOBAHUX i CBIKOBUAINEHUX MYNBTUNOTEHTHUX CTPO-
ManbHux knituH (MCK) tumyca muwen ninii CBA. JaHuin Tun KMiTUH Mae NeBHUIA NOBEPXHEBUIN iMyHO(EHOTUM Ta BUCOKY 34aTHICTb
00 AndpepeHUiloBaHHA 3a OCTeO- Ta aguMNOreHHUM HanpsiMkamu y creuianbHux cepepoBuiax. [icns KynbTUBYBaHHS y CKISIHWX
yawkax [NeTpi, NnacTukoBux NnaHweTax i Ha uenodaxi CBiXOBUAINEH Ta KPiIOKOHCEPBOBAaHI KNITUHU NOKa3yBarnmn CXOXi BNacTUBOCTI.
Mpu ubomy cBixxoBuAineHi Ta kpiokoHcepBoBaHi MCK Tumyca Ha CknsiHii Ta NnacTUKOBIN NoBepxHsiXx dpopmyBanu ibpobnacTHi
KOmMoHii, a Ha uenodaHi cnocTtepirascsa ix 3NMBHWUIA pocT. BctaHosneHo, wo MCK tumyca marTb MeMbBpaHHy ChnopigHeHICTb A0
TMMOUMTIB, NiMdoumnTiB NnimdaTUYHMX By3MiB i KMiTUH deTanbHoi neviHku. Lle o6ymoBnioe ix 3aaTHICTb 4O KOHTaKTHOI B3aemopii 3
Pi3HMMU reMonoeTUYHUMM KriTuHamMmu 3 hopMyBaHHSAM acouiaui y Burnsai dibpodnacro-nimgountapHux posetok (PJIP). HanbinbL
edeKTMBHa KOHTakTHa B3aemogisa (yTBopeHHs PJIP) 3ginicHioeTbes 3a yyacTio MCK i TuMoumTiB, X04a 3Ha4Hy KinbkicTe PJIP
YTBOPIOKTb TaKoX KNIiTUHU MiMaTUYHNX BY3iB i dheTanbHOi neviHkn muwen. KpiokoHcepByBaHHs MCK He BnnvBae Ha ix 3gaTHicTb
[0 KOHTaKTHOI B3aemogii, Wo NiATBEPAXYE MOXMMBICTb BUKOPUCTAHHS KPIOKOHCEPBYBaHHS AN CTBOPEHHS BiAMOBIAHUX KIITUHHUX
TpaHcnnaHTaTiB.

KntoyoBi cnoBa: KpiokOHCepBYBaHHSA, MYIMbTUNOTEHTHI CTPOMarnbHi KNITUHW, TUMYC, KMiTUHKU beTanbHOi NedviHku, niMmdounTn,
KYNbTYpU KMiTUH, KOHTaKTHa KNiTUHHa B3aeMOoAis.

Pedepar: M3yyeHbl 0ocoBeHHOCTU MoBefeHUS B KynbType in Vitro KPMOKOHCEPBUMPOBAHHbBIX U CBEXEeBblAENEeHHbIX
MYNbTUMOTEHTHbLIX CTPpOManbHbIX knetok (MCK) Tumyca mbiwen nuHum CBA. [JaHHbIA TUN KNETOK MMeeT onpefeneHHbIn
NOBEPXHOCTHbI UMMYHOMEHOTUM U BBICOKYID CMOCOBHOCTb K AN depeHLMpoBKM B OCTEO- U afUNOreHHOM HanpaBreHnsx B
crneumnanbHbIX cpefax. [locne KynbTMBUPOBaHWA B CTEKMSAHHbIX Yalkax lleTpu, NnacTUKOBbIX NNaHweTax v Ha uennodaxe
CcBeXeBbleNeHHble N KPUOKOHCEPBMPOBAHHbIE KMNETKU Moka3sblBanu cCxoxue cBOWCTBA. [pn 9TOM CBexeBblAeneHHble U
KprokoHcepBupoBaHHble MCK TuMyca Ha CTeKNSHHOW U NNacTUKOBOW MOBEPXHOCTAX dhopmMupoBanu punbpobnacTHble KONoHuu,
a Ha uennodpaHe Habniogancs Mx CrMBHOW pocT. YcTtaHoBneHo, 4To MCK tumyca vmetoT membpaHHOe CpoacTBO K TMMoLMTaM,
nuMmdoumTam nuMdaTMyecknx y3noB 1 KNeTok deTanbHon neyeHu. 3To obycrnoBnMBaeT MX CNOCOOHOCTb K KOHTaKTHOMY B3au-
MOJENCTBUIO C Pa3NUYHbIMU FEMOMNO3TUYECKUMU KIleTKaMu ¢ (hopMUpOBaHMEM accoumauuii B Buae punbpobnacto-numeoumnTapHbIx
po3seTok (®JIP). Hanbonee acpdekTvBHOE KOHTaKTHOE B3aumopeicTeune (obpasosaHue ®JIP) ocywecTtnsietcs npu yyactum MCK
1 TUMOLIMTOB, XOTsi 3HauuTenbHoe konuyectso ®JIP 06pasyloT Takke KneTku nuMdaTnyecknx y3noB U geTanbHOW NeYeHn MbILEn.
KpnokoHcepBupoBaHme MCK He BnunsieT Ha nx CnocoOHOCTb K KOHTAKTHOMY B3aMMOZENCTBUIO, YTO MoATBepXAaeT BO3MOXHOCTb
MCNONb30BaHNs KPMOKOHCEPBUPOBAHWUS ONSA CO3[4aHUSA COOTBETCTBYIOLUMX KIETOYHbIX TPaHCMNMIaHTaToB.

KnioueBble cnoBa: KpMOKOHCEPBMPOBAHWE, MYNbTUMOTEHTHbIE CTPOMarbHble KNEeTKW, TUMYC, KNeTKu eTanbHOW nevyeHu,
NMMAOUNTBI, KyNbTYpbl KNETOK, KOHTaKTHOe KMeTOYHOe B3auMOAenCcTBUE.

Abstract: The cultural properties of cryopreserved and freshly isolated thymic multipotent stromal cells (MSCs) of CBA mice
were investigated. This cell type has certain surface immune phenotype and high ability to differentiation in osteogenic and
adipogenic directions in special media. Fresh and cryopreserved cells showed similar properties when cultured in glass petri
dishes, plastic plates and cellophane. Both fresh and cryopreserved MSCs of thymus formed fibroblast colonies on glass and
plastic surfaces. Cell growth was observed on cellophane. The thymus MSCs were found to have a membrane affinity for
thymocytes, lymphocytes of lymph nodes and fetal liver cells. This determined their ability to interact with various hematopoietic
cells with the formation of clusters in the form of fibroblast-lymphocytic rosettes (FLR). The most effective contact interaction (FLR
formation) occured when the MSCs and thymocytes were involved, nevertheless the cells of mice lymph nodes and fetal liver also
formed a significant number of FLRs. MSCs cryopreservation did no affect their ability to the contact interaction, that confirmed the
possibility of using the cryopreservation to create appropriate cell transplants.

Key words: cryopreservation, multipotent stromal cells, thymus, fetal liver cells, lymphocytes, cell culture, cell contacts.
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Ha croromHi BUBYCHHSI BIACTUBOCTEH MYJIBTHIIO-
TeHTHUX cTpoMantbHUX KinituH (MCK) y ramy3i KimiTuH-
HOI Tepartii € OMHUM i3 OCHOBHHUX HaIPSIMKiB HAYKOBUX
JocaiKeHb. Taki KIITHHU OTPUMYIOTb 13 KICTKOBOTO
MO3KY, TUMYCa, IIKipH, )KUPOBOI TKAHUHH, TTIOBUHH,
roaneHTH Ta inmmx TkanuH [ 13]. e ¢pidpodnactoinni
KIIITHHY, SIKi aAre3yI0Th JI0 MJIaCTHKA, MalOTh IEBHUM
MOBEpXHEBUI IMyHO(DEHOTHII 1 31aTHI A0 JIHIHHOTO
nuepeHITiIOBaHHS 32 OCTE0-, XOHIPO-, ATUTIOTCHHIM
Ta iHmUMH Hanpsimkamu [ 11, 14, 17].

VY xictkoBomy Mo3ky MCK 3airydeHi 10 CTpyKTyp-
HO-(hYHKITIOHATBHOI OpTaHi3allii Hilll TeMOITOSTHIHHUX
ctoBOypoBux kiiTHH (I'CK) [2, 3]. Tumycui MCK 6e-
PYTh yuacTb y (hopMyBaHHI MiKPOOTOUEHHS KIITHH-
MOTIEPETHHUKIB Y TUMYCi, CYyTTE€BO BIIMBAIOTH HA JIU-
(epenuiauito, npoideparniro Ta Mirpariro THMOLHTIB.
TumycHa Me3eHXiMa BiJirpae 3HayHy poOJib TaKOX B
eMOpioHaJIbHOMY pO3BUTKY oprana [12]. Bimomo, 1o
MCK pi3HOTO MOXOMKEHHS BOJOIIOTh IMyHOMOTY-
JO0Y0r0 akTuBHICTIO [10, 18]. MeToro uncenpbHUX
JOCITIIKEHDb OyJI0 BUBUYEHHS BIIACTHBOCTEH KICTKOBO-
mo3koBux MCK. He3paxaroun Ha BaXKJTUBICT KITITHH-
HUX TPOLIECIB Y TUMYCI, BIacTUBOCTI THMycHUX MCK
MaJIo JOCTIDKEH] i TOTpeOyrOTh ORI IITHOOKOTO BUB-
geHHs. HemocTaTHbo 3’s1cOBaHi iX KyJIbTypasibHi BiIac-
THUBOCTI, 3HAHHSA SKMX Ma€ HE TUTbKU TEOPETHYIHE, a i
MIPAKTUYHE 3HAUYEHHSI 1151 CTBOPEHHSI KIIITUHHUX TIpe-
naparis. Y 11boMy ceHci 0cOOJIMBa yBara HOBUHHA ITPH-
TUTSITACS 1 TOCITIPKEHHIO MOXKIIMBOCTEH KPIOKOHCEP-
ByBaHHs TUMycHUX MCK i3 30epeKeHHsIM 31aTHOCTI
PO3MOPOKEHUX 1 KyJBTHBOBAHUX KJIITHH 10 KOHTAKTHOT
B3a€MOJIIT 3 TEMOIIOETHYHUMU KIIITHHAMMU, sIKa B1JIIO-
BiJae 3a QyHKLIOHANBHY MIATPUMKY OCTaHHIX.

Meta poOOTH — BUBYUTH OCOOIUBOCTI PO3BUTKY
in vitro HaTUBHUX (HEKPIOKOHCEPBOBAHUX ) 1 KPIOKOH-
cepBoBannx MCK Tumyca 3a pi3HUX YMOB KyJbTH-
BYBaHHS 1 BU3HAYUTH BILTUB KPIOKOHCEPBYBaHHS Ha
3natHicTh MCK THMyca 10 KOHTAKTHOI B3aEMOJii 3
KIIITHHAMH F€MOTIOETHYHOTO PSITY.

Marepianu Ta MeToaH

MyIIBTHIIOTEHTHI CTPOMAITbHI KIIITUHU THMYCa MH-
e 1inii CBA KyJabTUBYBalu Ha OBEpxHI neioda-
HOBHX ITACTUHOK, CKJISIHIN TOBEPXHI KYJIBTYpalbHUX
MatpaiiB a0o variok [leTpi Ta Ha TOBEpXHi JIyHOK IL1ac-
TUKOBUX O-TyHKOBHUX IUIAHILIETIB.

JInst Ky/IBTHBY BaHHSI 3aCTOCOBYBAJIM JKHBUITHHE CEpe-
nosuiie DMEM/F12 («Sigmay, CILIA) 3 10% em0pio-
HanpHOT Tesstaoi cuposatku (ETC) («Sigmay), 2,5 MM
L-rnyraminy («Sigma»), IMM HEPES («Sigmay), a
TakoX 1o 100 MKr/MJI IEeHIMITIHY, CTPENITOMIIIMHY Ta
kaHamiuuny («Jdapuuus», Ykpaina). Ilepen Buxopuc-
TaHHSAM 11eJ1I0(aHOBI MJIACTUHKH AJI 3HEKUPCHHS
oBepxHi 00po0IIsLIN edipom i criuptom [4].

[lepen KynbTUBYBaHHSAM Ha Lien0¢aHi TKAHUHY TH-
Myca MoApiOHIOBAIM HOXHISAMHU Ha IIMATOYKH PO3-
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Nowadays, the study of the properties of multi-
potent stromal cells (MSCs) is one of the main areas
of scientific research in cell therapy. These cells could
be derived from bone marrow, thymus, skin, adipose
tissue, umbilical cord, placenta and other tissues [8].
These are fibroblastoid cells, which adhere to plastic,
have a certain surface immunophenotype and are ca-
pable of linear differentiation into the osteo-, chondro-,
adipogenic and other directions [6, 11, 15].

Bone marrow MSCs support the structure and
function of niche for hematopoietic stem cells (HSCs)
[9, 10]. Thymic MSCs contribute to formation of the
microenvironment for thymus precursor cells, as well
as greatly affect the differentiation, proliferation and
migration of thymocytes. Thymic mesenchyma plays
a significant role in embryonic development of organ
too [7]. It is known that MSCs of various origins render
an immunomodulatory activity [10, 18]. The purpose
of numerous studies was to investigate the properties
of bone marrow MSCs. Due to the importance of
processes occurring in thymus cells, the properties of
thymic MSCs require a more detailed study. In parti-
cular, there is no clear understanding of their properties
in culture, that is not only of theoretical but also prac-
tical value to create the cell-based medical products. In
this regard a special attention should be paid to inves-
tigation of the possibility to cryopreserve the thymic
MSCs with preserving the ability of frozen-thawed and
cultured cells to implement the contact interaction with
hematopoietic cells, and in such a way to support the
function of the latter.

The research aim was to study the peculiarities of
in vitro development of native (i. e. non-cryopreserved)
and cryopreserved MSCs of thymus under various cul-
turing conditions and to determine the cryopreserva-
tion effect on the ability of thymic MSCs to the contact
interactions with hemopoietic cells.

Materials and methods

Multipotent stromal cells of CBA mice thymus were
cultured on a cellophane plates, glass surface of culture
flasks or Petri dishes, and in the plastic 6-well plates.

Culture was performed using DMEM/F12 nutrient
medium (Sigma, USA) supplemented with 10% fetal
bovine serum (FBS) (Sigma), 2.5 mM L-glutamine
(Sigma), | mM HEPES (Sigma), 100 pg/ml of Penicillin,
Streptomycin and Kanamycin (Darnitsa, Ukraine). Be-
fore using the cellophane plates were ungreased by
ether and alcohol [12].

Prior to culturing on cellophane plate, the thymus
tissue was cut with scissors to obtain the fragments
less than 1 mm?, then they were fixed in dissected cel-
lophane plates (1 cm?) and placed into penicillin vials
with culture medium (5 ml). The vials with the samp-
les were kept in a thermostat at 37°C. Every 5 days the
culture medium was changed.
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Mmipom He 6istbiire 1 MM, hparmenTr hikcyBaiu y pos-
pizax nenohaHoBuX mIACTUHOK (1 cM?), sIKi moMiIamu
y IEHIIMITIHOBI (pJIAKOHU 3 KYJBTYPaJIbHUM CepelOBU-
meM (5 mi). OaakoHU 3 MarepiajJoM BUTPUMYBAIN Y
TepmocTari pu Temmeparypi 37°C. Uepes koxHi 5 110
CEpPEeIOBUILE KyIbTUBYBAaHHS 3aMiHIOBAIH.

[lepen KynbTHBYBaHHAM KIIITHH Ha CKISHIN a0
IUTACTUKOBIH MOBEPXHAX TKAHUHY TUMYCa OAPiOHIO-
BaJIM Ha IIIMAaTOYKK po3MipoM He Oinbie 1 mm?. Ipu
IOMY BEJTUKa KUTbKICTh TUMOIIUTIB, ITI0 HE aATE3yI0Th
JI0 IOBEPXHi, Ilepexoania B cepenopuiie. parMeHTH
TKaHWHH JIBiYl TPOMUBAIN PO3UNHOM XEHKCa, BIIMH-
BaJIH BiJ] TAMOITUTIB 1 TIOTIM IEPEHOCHIIN Y CYTUHH JIJIS
KyJIbTUBYBaHHS. J[0 CKJISIHOTO KYJBTYpajlbHOTO Mar-
paity (50 cm?) a6o o warku Iletpi (miamerp 10 cm)
MEePEeHOCUIH PParMeHTH LiIOTO TUMYCa, A0 TYCHKH
6-JIyHKOBOTO IJIACTUKOBOTO IUIAHIIETa — ()parMeHTH
MOJIOBMHH OpraHa B MiHIMaJIbHOMY 00’ €Mi KHBUIIb-
HOTO CEpEeIOBHIIIA, 1100 MOBEPXHS AHA MaTPaLLy, YALIKH
a6o srynku Oyna Tpoxu 3MoueHOI0. KynsTypu nepeno-
cunn B CO,-imky6atop («Jouan», ®panuis) 3 5% CO,
mipu 37°C. Yepes 2 roquHu, KOJIU IMIMAaTOYKH TUMYCa
BIKE MPUKPITTHIIKCS JI0 IOBEPXHi, T0/1aBaJIN KUBUIIbHE
cepenosuie. Yepes koxkHi 3—4 100U IOJIOBUHY Cepe-
JIOBUIIIA 3aMIHIOBAJIX Ha CBIXKE. 3a BUXOIOM KJIITHH 13
eKCIIJIAHTATIB Ta X pOCTOM CIIOCTEPITAIN y CBITIIOBOMY
IHBEPTOBAHOMY MIKpPOCKOIIi, (PIKCYIOUM aKTHBHICTb
KIIITHHHOTO POCTY Ha BCiX TEPMiHaX CIIOCTEPEKEHHS.
[Ipukpinyeni ekCruIaHTaTH BUAAISAIM 13 KyJIbTYpH
gyepe3 7-10 ni6 MexaHIYHUM LUIAXOM. Y KOXHOMY
EKCIIEPUMEHTI BUBYAIH 10 5—6 KynbTyp. Uepes 15—
30 116 KNITHHY TUMYCA, K1 KyJIbTUBYBAINCS HA LIEJIO-
(haHOBUX IJIACTUHKAX, Ta KOJIOHIT, 1110 chopMyBamcs
HAa TUIACTUKOBIH a00 CKIISIHINA MOBEPXHSX, (DIKCYBaIH
po3urtHOM Maii-1 proaBasnbia Ta 3abapsioBany azypll-
€O3MHOM.

3 meroro inenTudikysanast MCK BuBuanu ix 3nar-
HICTH J10 IU(EpEHIIIOBAaHHS 32 OCTEO- Ta aJUITOTCH-
HUM HanpsMmkamu. OcTreoreHHe AuQepeHIiroBaHHs
KIITHH 1HAYKYBaJId KyJbTUBYBAaHHSIM y CEPEIOBHILII
DMEM/F12, 1:1 13 nogaBanasMm 15% ETC; 10 MM L-
noraminy; 50 Mxr/mi L-ackopOinoBoi kucioty; 10 MM
L-rniuepodocdary; 0,1 MkM nekcamerazony (Bce Bix
«Sigma») ta mo 100 MKI/MJI HeHILMIiHY 1 CTpenToMi-
uuny («dapaunsy», Ykpaina). Anunorense augepeH-
LIIOBaHHS KITITHH 1HTyKyBaJIi KYJIFTHBYBaHHSM Y cepe-
nosutri DMEM-HG («PAA», HimedunHa) 3 BHCOKUM
BMicTOM TITHOKO3H (4,5 /1) 1 opaBarssM 10% koHsta01
cupoBatku («PAA»); 10 MM L-rroraminy («Sigmay);
0,5 MkM nekcamera3ony («Sigmay), 6 MKT/MJI 1HCY-
niny («Sigmay) Ta o 100 MKr/MII eHIUITIHY 1 CTperl-
Tominuny («lapauis»). KynsTuByBaHHS IPOBOIUIIH B
CO,-inxy6atopi («Jouan») mpu 37°C i 5% CO, mpo-
TsiroMm 10 ni6.

EdexTuBHicTh TudepeHuitoBaHHs KIITHH BU3HA-
qasin (GapOyBaHHIM iHAYKOBAHHX B OCTECOTCHHOMY
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Before cell culturing on glass or plastic surfaces,
the thymus tissue was fragmented to pieces less than
1 mm?®. Thereat a large number of thymocytes was
released into the medium. Tissue fragments were wa-
shed twice with Hanks solution, washed free of thy-
mocytes and then transferred to culturing vials. The
fragments of the whole thymus were transferred either
into a glass culture flask (50 cm?) or a Petri dish (10 cm
diameter). The fragments of a half of the organ in the
nutrient medium were placed into the cell of 6-well
plastic plate, the amount of the medium was enough
to slightly moisten the culture surface of the flask, pla-
te or well. The specimens were transferred into CO,
incubator (Jouan, France) with 5% CO, at 37°C. After
2 hours the fragments of thymus were attached to the
surface and a nutrient medium was introduced. Every
3—4 days a half of the medium was replaced with a
fresh one. The migration of cells from the explants
and their growth were observed using an inverted light
microscope, the activity of cell growth was recorded
within all the observation terms. The attached explants
were mechanically removed from the culture after 7—
10 days. In each experiment, 5—6 cultures were studied.
After 15-30 days the thymus cells cultured on cello-
phane plates and the colonies formed on plastic or glass
surfaces were fixed with May-Grunwald solution and
stained by Azurell-Eosin.

To identify the MSCs, their ability to differentiate
in osteo- and adipogenic directions was studied. Osteo-
genic cell differentiation was induced by culturing in
DMEM/F12 medium, 1:1 with addition of 15% ETC,;
10 mM L-glutamine (Sigma); 50 pg/ml of L-ascorbic
acid; 10 mM L-glycerophosphate; 0.1 mM dexametha-
sone (all from Sigma) and 100 pg/ml of Penicillin and
Streptomycin (Darnitsa, Ukraine). Adipogenic cell dif-
ferentiation was induced by culturing in DMEM-HG
medium (PAA, Germany) with a high glucose content
(4.5 g/L) and addition of 10% horse serum (PAA);
10 mM L-glutamine; 0.5 mM dexamethasone, 6 [Lg/ml
insulin (all from Sigma) and 100 pg/ml Penicillin and
Streptomycin (Darnitsa). Culturing was performed in a
CO,-incubator (Jouan) at 37°C and 5% CO, for 10 days.

The efficiency of cell differentiation was determi-
ned by staining the calcium salts deposits in the cul-
tures induced in osteogenic direction using 1% Alizarin
Red S, and the cells developing in adipogenic direc-
tion were treated with 0.2% Oil Red O (both dyes
from Sigma) to reveal lipid vacuoles [13]. Alizarin Red
and Oil Red were extracted with 10% acetic acid or
isopropyl alcohol, respectively. Optical density of obtai-
ned solutions was assessed in 96-well plate containing
200 pl of extract with spectrophotometer Sunrise (Tecan,
Austria) at a wavelength of 520 nm.

Considering the fact that the experimental study
of cell sensitivity to cryopreservation requires quite a
large number of standardized cells, some of the second
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HanpsMKy KyJIbTYp Ha BiIKJIQJCHHS COJNEW KaJbIli0
1%-M po34MHOM aTi3apUHOBOTO YePBOHOTO S («Sigmay)
Ta 1HAYKOBaHUX B QAUIIOTCHHOMY HaNpPSIMKY KYJIBTYD
Ha JtinigHi Bakyodi 0,2%-M po3uMHOM MaclIsSTHOTO Yep-
BoHoro O («Sigmay) [15]. AnizapuHOBUIT YepBOHUIA
Ta MaciasHU 4yepBoHUI excrparyBanu 10%-m pos-
YMHOM OLITOBOI KMCJIOTH 200 130IPOITiIOBUM CIIUPTOM
BiIMOBIAHO. [HTEHCUBHICTh 3a0apBIIEHHS OTPUMAHHX
PO3YNHIB OILIIHIOBAJIH B sTUeHKax 96-TyHKOBOTO TUTaH-
meTa, siki MicTiuTy 1Mo 200 MKJT eKCTPAKTY, BAMIPIOIOIH
ONTUYHY T'yCTUHY Ha criekTpodoTromerpi «Sunrise»
(«Tecan», ABcTpist) mpu qOBXKHUHI XBHI 520 HM.

BpaxoByroun, 110 JUIsl TOCTAHOBKH €KCIIEPUMEH-
TiB 1 BUBYEHHS Uy TJINBOCTI KJIITHH 0 KPIOKOHCEPBY-
BaHHS MOTPiOHA JTOCTATHS KIJIBKICTh KJIITHH 13 Oa’kaHO
OLMIbII CTAaHJAPTH30BAaHUMH BIACTHBOCTSIMH, MU OTPH-
myBaiu myn MCK 2-ro nacaxy, Hakonu4uyBaJj i 30e-
piranu KpioKoHCcepBYBaHHIM, BUKOPUCTOBYFOUH ITPOT-
pamuuii 3amopoxxyBad «KRYO 560 16» («Planer», Benka
Bpuranis) i IMCO B kiHneBii koHueHTpartii 5%. Koi-
TUHH 3aMOPOXKYBAITH B TP €TAIU: TIEPIIUI eTam — Bijl
kiMHaTHOT Temnepatypu 1o (—3,5 £+ 0,5)°C 3i mBua-
Kictro oxonomkennst (1 = 0,5) rpaj/xs; npyruit eram —
MBHAKICTh oxojiomkenHs (0,4 £ 0,1) rpaa/xs 10
temneparypu —9°C; TpeTiit etamn — 0 TeMIepaTypu —
80°C 31 mBuaKicTIO oxonomkeHHs 10 rpan/xs. [Totim
MpoOipKu 3 KIITHHAMH 3aHYPIOBAIH Y PIOKUI a30T.
3pa3ku po3MOPOKYBAIH OE3MOCEPEHBO TIepe]T 3aCTO-
cyBaHHsIM Tipu Temnepatypi (40 £+ 0,5)°C no nosiBu B
Kpionpobipui piakoi ¢asu. [licis noBHOro pozmopo-
KYBaHHS KJIITHHHM BiIMHBAJIM BiJ KpiompoTeKkTopa
uIsiXoM neHTpudyrysanns npu 250g npoTsarom 5 XB
13 MOAANBIINM PECYCICHAYBAHHIM Yy JKUBUIBHOMY
CEPEIOBHIIII.

TUMOIUTH 1 KIIITHHH JTIM(pATUYHUX BY3JIiB 10pOC-
JINX MHUIIEH Ta KIITUHU QEeTaNTbHOI eTiHKA 14-1eH-
HUX eMOpioHiB Mumieii auHii CBA oTpuMyBanu auc-
MepryBaHHSAM OpraHiB B CEPEIOBHINI MpenapyBaib-
HVIMH TOJTKaMH, (UIBTPAIIIEI0 CYCIIeH31T Yepe3 HelJIoHoBe
CHUTO 1 BIIMUBAHHSM Yy TaKOMY X CEPEIOBHIII.

[TocranoBky peaxuii yrBopeHHs ¢idpoodiacToim-
¢oumrapuux pozerok (DPJIP) 3ailicHIOBAIN HACTYTHUM
YUHOM, IIPU LLOMY 33 PO3ETKY BBa)KaJIM acoLialio
MCK i3 Tproma i Ginbie niMmpountamu. Y Mikpo-
npo6ipky BHocuiH 1 X 10* MCK y 0,1 M1 )KMBHITBHOTO
cepenosuma. [Totim B 0,1 Mt cepenoBuIa 101aBamu
1 X 10° TUMOLIUTIB, KIITHH JiMpaTUIHUX By3JiB 00
(eranpuoi neuinku (1:100). [lepeminrany cycnensiro
KJtiTuH nenTpudyrysamm npu 250g potsirom 5 xB. Ocan
HEralHO PeCyCIIeHyBajH MINEeTyBaHHSIM B 00’ eMi
0,1 mn. J]nst 3a6apemroBanas MCK kparutio cycrieH3ii
HaHOCHJIM Ha IOKPHUTE HEUTPAIbHUM YEPBOHUM IpeI-
MeTHe ckJ10. [1oTiM cycrneH3ito nepeHoCHIIN B KaMepy
l'opsieBa, B skii migpaxoByBaiu KijbkicTs DJIP. Koxxny
poOy ay0OiIroBaIy i 00UMCITIOBAN CEPEIHE 3HAYCHHSL.
Pesynbraru BUpakaiu B MPOLICHTAX.
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passage cells were frozen with controlled rate free-
zer KRYO-560 16 (Planer, UK) using DMSO in a
final concentration of 5%. The cells were frozen by
three step procedure: the first step was the freezing
from room temperature down to (3.5 + 0.5)°C with a
cooling rate of (1 + 0.5) deg/min; the second step
involved the cooling rate (0.4 + 0.1) deg/min down to
—9°C; the third stage comprised freezing down to —
80°C with a cooling rate of 10 deg/min. After that, the
tubes with cells were immersed into liquid nitrogen.
The samples were thawed immediately prior to further
use at a temperature of (40 £ 0.5)°C up to the liquid
phase appearance in the cryovial. After complete
thawing, the cells were washed from cryoprotectant
using centrifugation at 250g for 5 min and following
resuspending in the nutrient medium.

Thymocytes and cells of lymph nodes of adult mice
and fetal liver cells of 14-day-old CBA mice embryos
were obtained by means of dispersing the organs in
the medium with preparation needles, filtration of the
suspension through nylon sieve and washing in the
similar medium.

The assessment of fibroblast-lymphocyte rosettes
(FLRs) formation was performed as follows. Herewith
cluster of MSCs with three or more lymphocytes was
considered as a rosette. Microtube was filled with 0.1
ml of nutrient medium and 1 x 10* MSCs was added.
Then 1 x 10° thymocytes, cells of lymph nodes or fetal
liver (1:100) were added to 0.1 ml of the medium. The
suspension of cells was stirred and centrifuged at 250g
for 5 min. The sediment was immediately resuspended
by pipetting in a 0.1 ml volume. To stain the MSCs, a
drop of suspension was put to a glass slide coated with
Neutral Red. Thereafter suspen-sion was transferred
to Goryaev’s counting chamber, and the number of
FLRs was calculated. Each sample was duplicated
and a mean value was calculated. The results were
expressed as a percentage.

The results were statistically processed according
to Chauvenet’s criteria (to identify abnormal results of
measurements), Student (¢) and non-parametric Wil-
coxon-Mann-Whitney (U) criterion (to determine the
significance of differences).

Results and discussion

Results of culturing of thymus MSCs under diffe-
rent conditions. Culturing on cellophane plates in the
first two days resulted in adaptation of the explants to
new culturing conditions, herewith they looked like
dense fragments. Noticeable start of the cell prolife-
ration and their migration from the explants were
observed for 3—4 days. The fibroblastoid cells be-
gan to migrate beyond the explants and adhered on
the surface of the cellophane plate. Thereafter their
active propagation began: the number of cells was
increased on both surfaces of the foil and in some cases
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CraructuuHy 00poOKY pe3ysIbTaTiB MPOBOJIMIH 32
kputepisimu [1loBeHe (Ji1s1 BUSIBICHHS aHOMAJIBHUX
pe3ynbTariB BUMiptoBaHb), CThioneHTa (f) Ta Hemna-
pamMeTpuyHUM KpuTepiem Binkokcona-ManHna-YiTHi
(U) (u1st BUBHAYEHHS 3HAYYIIOCTI BiIMIHHOCTEH).

Pe3yabTatu Ta 00roBOpeHHH

Pesynomamu xynomugysanns MCK mumyca 6
piznux ymosax. I1in yac KynsTUBYBaHHS Ha 1enoda-
HOBUX IIJIACTMHKAX y TepIi /Bl 100M eKCIIaHTaTu
Q/IanTyBAJIMCS JIO HOBUX YMOB KYJIBTUBYBaHHS, [IPH
IOMY BOHHW MaJld BUIJISI] IIJIBHUX IMaTo4uKiB. [1o-
MITHHH ITOYaTOK PO3MHOKEHHS KIIITHH Ta iX BUXiT 13
CKCIUTAHTATIB Bigmivanucs Ha 3—4 n1o0y. didopodmac-
TOIAH1 KJIITHHH TOYMHATIA MITPyBaTH 32 MEXI1 €KCIIaH-
TaTiB 1 are3yBaJI B 30HI KOHTAKTY 3 IOBEPXHEIO L1EJI0-
(anoBoi miBku. Hagani po3nounHanocs ix akTUBHE
PO3MHOMEHHSI: KUIBKICTh KJIITHUH 301bIyBajacs Ha
000X MOBEPXHSIX IUTIBKH, a B JICSIKMX BUIAaKaX BOHH
3aiiMann Bero i mionty. HaiiGineiie 30cepemkeHHst
KJTITHH CIIOCTEPIrasocsi B 30HAX, HAOIMIKCHUX 10
€KCIUIaHTAaTIB, MOCTYIIOBO iX KUTbKICTh 3MEHIITyBaJIacs
MIPOTIOPIIIAHO BiIJATCHOCTI Bif ekcrmanTaTa. [ims-
HicTh (iOPOOIACTOIAHMX KJIITHH Yy 30HI pocTy Oyiia
HEOJ/IHAKOBA: KJIITHHH, II10 HAOJWXKEH] [0 eKCIIJIaHTaTa,
TICHO KOHTAKTyBaJH M CO00I0, MaJTi MEHIIHH PO3-
Mip, 13 30iIbIICHHSIM BifCTaHi BiJ €KCIUIaHTaTa J0
Kparo 1iacta ix po3mipu 301IbLIyBaNKCs, MK HUMH
3’ IBJSUTUCSI LLIIMHY Ta PI3HOT BETMYMHU OPOKHUHHU.
Haii6inpm akTuBHA ipostidepaltist IUX KIITAH BiaMi-
yanacst Ha 12—13-Ty 100y KyJlbTHBYBaHHS 1 CyTTEBO
3MmeHmryBanacs 10 30-i qoowu.

[lig yac KynbTUBYBaHHS Ha CKJISIHIA a0o mjacTu-
KOBIii1 oBepxHi B niepiri 2—3 1001 HaBKOJIO (pparMeHTiB
TUMYyCa I'YCTHM IAPOM JIC)KAITN TUMOIIMTH, SIKi BHXO-
T 13 TIUX (pparMenTiB. BoHM HEe pUKpITUIsLIUCS 10
[TOBEPXHI, 1 TOMY KUIbKICTh TUMOIIUTIB 3MEHIITyBaIacs
3 KOYKHOIO 3aMiHOI0 cepenoBuiia, Ha 10—12-ty molby
KyJBTHBYBaHHsI BOHH MPAKTHYHO TTOBHICTIO 3HUKAIIH.

Ha 3—4 no0y KyibTHBYBaHHS cepes JpiOHUX OKpYT-
JIMX TUMOLUTIB BUSBISIMCS OKpEMi OIbILI 32 PO3Mi-
paMu KJIITHHHY, SIKi, Ha BIIMiHY Bl THAMOLIUTIB, IPUKPIII-
nsumcs 10 moBepxHi. Ha 5—6-1y 100y Ha iboMy MicIti
(hopMyBanHcs KacTepy i KOJIOHIT BETMKUX OBATBHHIX
KIIITHH, K1 y TIOJJJIBIIIOMY MaJIi BUTJIsL 011101 0101
UMK, Y CKJIaJ1i KOJIOHIM OCTYIIOBO 3’ ABIISUTUCS MEHIII
3a pOo3MIpOM KIITHHH THIIOBOTO (Pibpobdractomomio-
HOTO THUIY, IIPH IIbOMY iX KIJBKICTh 301IIbIIyBaJIaCs.
Bevki oBaJibHI KIIITHHH, SIK1, MOKJTMBO, ITOBUIBHO pea-
I'YIOTh Ha KOHTAKT 13 MOBEPXHEIO 1 3aTPUMYIOTh 3BU-
yaitHe pOpMyBaHHS BUPOCTIB, 3aJIMIIAINUCS Y CKIal
c(hopMOBaHMX KOJIOHIH, aJie iX KIIbKICTh OyJia 3HAYHO
MeHmow (1:20 —1:40). B okpeMux ekcriepuMeHTax
KIUTBKICTB KOJIOHIH cKitafana Bif 2—3 1o 50 Ha KyJIbTy-
panbHy IOBepXHIO. L1 po301XKHICTh y KiITBKOCT1 YTBO-
pEeHUX KOJIOHIH (iOpobracTiB, MOXKITUBO, BiToOpaxae
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they occupied the entire area. The highest concent-
ration of cells was observed in the zones close to the
explants, their number decreased gradually directly
depending on the distance from the explant. The den-
sity of fibroblastoid cells in the growth zone was not
equal: the cells being close to the explant had the mu-
tual contacts, were of a smaller size; the bigger was
the distance from the explant to the plate edge the lar-
ger were the cells; there were appeared the gaps and
cavities of different sizes between the cells. The most
active proliferation of these cells was observed to days
12—13 of culturing and significantly decreased to the
day 30.

Culturing either on a glass or plastic surface resul-
ted in the migration of vast amount of thymocytes from
thymus fragments in the first 2-3 days. They were not
attached to the surface, and therefore the number of
thymocytes decreased with each replacement of the
medium, they disappeared almost completely to the
10—12" day of culturing.

To the 3—4™ days of culturing among small roun-
ded thymocytes the single larger cells appeared, which
attached to the surface unlike thymocytes. To the 5—
6™ day, the clusters and colonies of large oval cells were
formed, and later appeared as pale white spots. The
colonies which included smaller cells of fibroblast
like type appeared, their number increased gradually.
Large oval cells, which likely slowly respond to con-
tact with the surface and inhibit the normal forma-
tion of the processes, remained in the formed colonies,
but their number was significantly lower (1:20 — 1:40).
In some experiments, the number of colonies was from
2-3 up to 50 per culture surface. This diversity in the
number of the formed fibroblast colonies may reflect
the differences of growth conditions in certain culture
plates or individual properties of MSCs of various tis-
sue samples [3].

The stained cell colonies on the surface of glass
flask, glass surface of Petri dish, as well as in the cells of
the plastic 6-well plate were easy to observe (Fig. 1).

Analysis of the colonies of thymic MSCs with mic-
roscope revealed the cells of fibroblastoid morpho-
logy, with different size and distribution in the area
(Fig. 2). In the cultures on cellophane plates the cells
were ‘crowding’ without formation of colonies. This
likely testified to a strong effect of culture surface cha-
racteristics on the features of cell culture development.

Thus, culturing of the CBA mice thymus fragments
on glass and plastic surfaces resulted in the almost
the same dynamics of culture development and for-
mation of the colonies containing different morpho-
logical types of adhesive fibroblastoid cells. Culturing
of the cells on cellophane surface was accompanied
with cell crowding.

In the following experiments we have used the cryo-
preserved thymic MSCs of the second passage with
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Puc. 1. YTBOpeHHs konoHii MCK Tumyca muwen ninii CBA Ha noBepxHi CKnsiHOro matpady (A), NacTUKOBOro 6-11yHKOBOro
nnaHweTta (B), cknaHoi vawku MNetpi (C) yepes 15 Aib KynbTMBYBHHSA. 3abapentoBaHHsA asyp ll-eo3nHom.

Fig. 1. Formation of colonies of CBA murine thymic MSCs on surface of glass culture flask (A), plastic 6-well plate (B),
Petri dish (C) after 15 days of culturing. Stained with Azure lI-Eosin.

BIJIMIHHOCTI YMOB HapOII[yBaHHS y MEBHUX KYJIBTY-
paJbHMX MMOCYANHAX a00 1HIUBIyaabHi BIACTHBOCTI
MCK i3 pi3HuX 3pa3KiB TKaHUHU [ 7].

3abapBIieHi KOJIOHI{ KJIITHH HAa HOBEPXHI CKIISTHOTO
Marpana, CKIsHii noBepxHi yamku IleTpi, a Takox y
KOMipKaXx IUIACTUKOBOTO O-TyHKOBOTO IUTaHIIeTa OyI0o
BHJTHO HE030poeHUM OKoM (puc. 1).

MikpoCKOIiYHU aHAi3 BCTAHOBHUB, 1110 B KOJIOHISX
MCK Ttumyca KIITHHE MaloTh pi3Hy (idpobdaacrormno-
Ji0HY MOP(hOJIOTIYHY CTPYKTYPY, PO3MIpP Ta XapaKTep
po3moity 1o mioil (puc. 2). Y KyasTypax Ha 1eJ10-
(haHOBMX ITACTUHKAX JIJISl KJIITHH XapaKTepHI 03HAKH
3JIMBHOT'O pocTy 0e3 (hopMyBaHHsI KOJIOHIH. MOXKITHBO,
1€ CBIIYMUTH PO CYTTEBUI BIUIMB KYJIbTYPaJIbHOI 1O-
BEPXHI Ha XapaKTep PO3BUTKY KJIITHHHOT KyJIbTYPH.

TaxuM YMHOM, Y TIPOLIECI KYJIBTHBYBaHHS ()parMeH-
TiB TUMYyca Muteid niHii CBA Ha ckistHil Ta IacThKo-
Bili TOBEPXHSIX OTPUMAHO CXOX1 PE3yJIBTATH 3 IPAKTHIHO
OJIHAKOBOIO JIMHAMIKOIO PO3BHUTKY KYJBTYp Ta YTBO-
PEHHSIM KOJIOHIH, SIKi MiCTATB pi3Hi MOP(OIOTTYHI THITH
anresyrounx (idpobnacroigaux kiitud. I1ix yac Kynb-
THUBYBaHHsI KJIITUH Ha TIOBEPXHI 11e710()aHOBUX IjIac-
TUHOK CIIOCTEPIraBcCst X 3JIMBHUMI PICT.
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82-86% viability. The dynamics and peculiarities of
growth, as well as their ability to colony formation after
thawing corresponded to the norm.

Fibroblastolymphocytic clusters. Taking into ac-
count the data on the membrane interaction of MSCs
and hematopoietic cells, we have examined if this pro-
cess is possible in vitro at a short-term contact. The
frozen-thawed thymic MSCs were suspended, washed
and used to react with thymocytes, lymph nodes, or
fetal liver cells.

The suspension contained the formed groups with
centrally located MSCs and hemopoietic cells around,
i. e. FLRs (Fig. 3). A relative number of MSCs that
formed FLRs was counted.

Non-frozen and cryopreserved thymic MSCs for-
med a high number of FLRs with thymocytes (Table).
Significantly lower number of FLRs was formed by
the cells of the lymph nodes and fetal liver, that ge-
nerally corresponded to the published data on a higher
affinity to MSCs of immature T-lymphocytes [9]. It
is also known that mature lymphocytes have a memb-
rane affinity to MSCs [8, 16], which is the feature
of fetal liver precursor cells as well [2, 3]. It is impor-
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Puc. 2. Kynstypn MCK tmyca muwewn niii CBA Ha uenodani (A), nnacTtukosin (B) Ta cknsHin (C) noBepxHSX.

3abapenitoBaHHs asyp |l-eo3nHom, x200.

Fig. 2. Cultures of CBA murine thymic MSCs on cellophane (A), plastic (B) and glass surfaces (C). Stained with Azure

[1-Eosin, x200.

Otpumani y 3azHaueHux ymoBax MCK Tumyca
eeKTHBHO An(epeHLiI0BAINCS Y CIIEIaIbHUX Cepe-
JIOBUILAX 33 OCTEO- Ta aJUMOreHNM HanpsiMkamu. 11o-
Ka3HHUK X JKUTTE€3AATHOCTI 32 €KCKJIIO31€10 TpuIla-
HOBOT'O CHHBOT'O CTaHOBUB 82—86%. /luHamika i 0co0-
JIMBOCTI POCTY KIIITHH, a TAKOXK iX 3aTHICTh JJO KOJIO-
HIEyTBOPEHHS MICIs PO3MOPOKYBAaHHS BiANOBIAaIN
HOpMI.

dDibpoobracmonimpoyumapni acoyiayii. Bpaxo-
BYIOUH JaHi momo memoOpanHoi B3aemonii MCK i
TeMOTIOETHYHHX KJIITHH, MH BU3HAYWIIA MOXKITUBICTh
peaiizariii boro MpoIecy B yMOBAaX i1 Vitro TpH KO-
poTkouacHoMy iX koHTakTi. [lekorcepBoBani MCK
TUMYCa CYCIIEH/1yBall, BiIMUBAIIH 1 BUKOPHCTOBY BaJIH
JUTSL peaKilii 3 TAMOITUTAMH, KIIiITHHAMHU JTiM(paTHIHIX
BY3J1iB 200 (eTaabHOT IeUiHKN

VY cycrneHsii yTBOproBaIKCs acolliallii 3 eHTpalib-
Ho po3tamosanoi MCK i mpueHanux 1o Hei remorioe-
TUYHUX K1iTuH, T00T0 OJIP (puc. 3). [linpaxoBysanu
BinHOCHY KinbKicTh MCK, sixi popmyBamu OJIP.

BceranoBneno, mo HaTUBHI Ta KPiOKOHCEPBOBaHI
MCK tumyca yTBOproBanu Benuky KiabKicTs OJIP i3
TUMOIUTAaMHU (TaOnuIs). 3HAYHO MEHINY KUIBKICTh
@JIP yTBOprOBaNM KIITHHH JIIMQAaTHYHUAX BY3IIB 1
(heTanbHOT MEYIHKY, 1110 B L[IJIOMY BiJIIIOBIIa€ JiTepa-
TYpHHUM JaHUM TIPO O1IbII BUCOKY CHOPIIHEHICTH 10
MCK nespinux T-mimpouuTis [8]. Kpim Toro Bizomo,
o 1 3puIi TMPOIUTH MalOTh MEMOpPaHHY CIOPif-
HeHicTh 10 MCK [9, 16], sika npuTamaHHa KIiTHHAM-
nonepeaHukaM ¢etanbHoi nedinku [2, 3]. OxHak
BaXXJIUBUM € TOU (aKT, 1110 y HepaKLiOHOBaHiii cyc-
MeH31T OCTaHHIX MPUCYTHSI BEJIMKa KIJIbKICTh €PHTPO-
IIUTIB, a [1e MOXe 3aBakaTu yTBopeHHI0 DJIP xmitu-
Ham# (peTanbHOT ediHKu J1iM(POiTHOTO 1 MIETIOITHOTO
pany.

TakuM 4MHOM, BCTAHOBJICHO, 1110 B PE3yJIbTaTi KO-
potkouacHoro koHtakty MCK tumyca 3 niMmdonuramu
1 KiiTHHAMU (eTaNbHOI MEUiHKH B CYCIIeH3ii in vitro
¢dopmytothes ix acouiauii y Bursai OJIP. binbi Bu-
pakeHa 3I1aTHICTh 10 KOHTaKTHOI B3aemoii 3 MCK Tu-
Myca IpUTaMaHHa TAMOLIMUTaM, 1110, MOKJIUBO, CBITYHTh
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tant to note that the unfractionated suspension of the-
se cells contain a large amount of erythrocytes. This
may complicate the formation of FLRs by fetal liver
cells of lymphoid and myeloid series.

Thus, it was established that a short-term contact
of thymic MSCs with lymphocytes and fetal liver cell
suspension in vitro, resulted in their grouping in the
form of FLRs. A more pronounced ability to the con-
tact interaction with thymic MSCs was inherent to thy-
mocytes, that might indicate the importance of memb-
rane affinity of the studied cells in thymus functio-
ning and in the thymic niches of stem cells. The activity
of the CBA mice thymic MSCs in forming the FLRs
had not been changed after cryopreservation (Table).
This testifies to the resistance to cryoeffect of the cell-
to-cell contact interaction function in MSCs. The abi-
lity of cryopreserved MSCs to form the colonies also
did not change significantly. The previous results of
the experiments in human fetal MSCs had shown that

Puc. 3. dibpobnactonimgounTapHi po3eTkn, yTBOPEHI
MCK tumyca ta TumoumTtamu muwwen nidii CBA. ®asosui
KOHTpacT, x320.

Fig. 3. Fibroblast-lymphocyte rosettes, formed by thymic
MSCs and thymocytes of CBA mice, x320. Phase contrast.
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PO BaKJIMBICTH MEMOpaHHOI CTIOpiaHe-
HOCTI BUBUYEHHX KITITHH Y (DYHKIIOHYBaHH1
TUMYyCa Ta B THMYCHHUX HillIax cTOBOYpO-
Bux KiiTuH. AktuBHicTe MCK THMYyCa
muwedt minii CBA npu popmyBanni @JIP y
pe3ynbTari KpioKOHCEpBYBaHHSI HE 3MiHHU-
nacs (tabmwiis). Lle cBiquuTh Mpo CTIAKICTh
710 KPIOBIUIMBY KOHTAKTHOI MIKKIITHHHOL
B3aemomii y MCK. 3nmarHicTh KpioKOHCEp-
BoBaHNX MCK 10 KOJTOHIEyTBOPEHHS TEXK
CYTTEBO He 3MiHWIIAcs. Pe3ynsraTu excrie-
pumenTiB Ha (etanpaux MCK mmronnau 10-
Benw, mo kpiokoHcepByBanHsI MCK, 30k-
pema mix 3axuctom JIMCO, BnnmuBae Ha

Kinbkicte ®JIP, yTBOpeHUX CBIKOBUAINEHMMMU i KPIOKOHCEPBOBaHVMU
MCK tumyca 3 knitTuHamu TMmyca, nimgaTnyHuX By3niB Ta dpeTanbHol
neviHkn muwen CBA

Number of FLRs formed by freshly isolated and cryopreserved thymic
MSCs with thymus, lymph nodes and fetal liver cells of CBA mice

ix 3maTHICTH 1o audepeniiroBanns [1, 5,

Kinbkicte ®JIP, Aki 6ynu ytBopeHi MCK Ta knitnHamm (%)
Number of FLRs formed by MSCs and cells (%)
MCK
MSCs niMpaTUYHNX L
TMMyca Byanie heTanbHOT NeviHKu
thymus | \ fetal liver
ymph nodes
. . 72,41 + 15,6 38,1 +17,7* 24,3 + 13,9*
CaixkoBuaineHi
Freshly isolated
9 9 8
. . 74,4 +£ 13,2 37,2 + 16,56* 22,3 + 12,3*
KpiokoHcepBoBaHi
Cryopreserved
10 9 10

6]. Lli po301:KHOCTI KpIOKOHCEPBYBaHHS IO
BiJTHOIICHHIO 10 JIBOX BUMAIB ()YHKI[iO-
HanpHOT akTHBHOCTI MCK (31aTHOCTI 110
MeMOpaHHOI B3a€MOJIl Ta KOJIOHIEYyTBO-
PEHHST) Ba)KKO CIIBCTABUTH 3 OTJISITY HA Pi3HE BHIIOBE
Ta TKaHuHHE noxokeHHss MCK, BUKOpuCTaHHX y
po0OTIi, Ta KIIITHH, TOCIDKEHUX Y TIPUBEICHUX BHIIE
JuKepenax. IMOBIpHO Takosk, 10 pi3Hi IPosiBH (yHK-
mioHansHOI akTBHOCTI MCK (37aTHICTD 10 KOHTAKT-
HOI MDKKJIITUHHOI B3a€MOZIi Ta KOJIOHIEYyTBOPEHHS)
OII0CEpeIKOBaH1 OKPEMHUMH MEXaHi3MaMu, 1110 BiIpi3-
HSIOTBCS 32 Uy TIMBICTIO 10 KPIOKOHCEPBYBaHHS.

BucnoBknu

1. Tloka3zaHo, 1110 CBIXKOBH/IIJIEH]I Ta KPiIOKOHCEPBO-
Bani MCK tumyca mumreit minii CBA, ski 3maTHi 10
nvdepeHIiFoBaHHS 32 0CTEO- 1 aJJAITOTEHHUM HaIlpsIM-
KaMH, MO)KHA OJTHAKOBO €(DEeKTUBHO KyJILTUBYBaTH Ha
CKJISTHIH 1 TUTACTHKOBIH MMOBEpXHSX, yamkax [leTpi Ta
JyHKaX TUIAaHIIETiB (YTBOPEHHS KOJIOHIH), a TAKOXK Ha
nesoaHoBUX IIacTUHaxX (POpMyBaHHSI MOHOIIAPY 3
00ox ctopin nenodany). Hapormieni Ta kpiokoHcep-
BoBani MCK tumyca pyroro nacaxy MarOTh BHKHU-
BaHicTh 80-90%. Metoau Hapoutysanns MCK tumyca
in vitro Ta HaKOIWYEHHS HEOOXI1JHOI iX KIJIBKOCTI
LIJISIXOM KPIOKOHCEPBYBAaHHS MOXKYTh OyTH HepCIIeK-
TUBHHUMH JUISl BAKOPUCTAHHS Y KITIHIYHIH IPaKTULI.

2. BcranoBieHO, 1m0 3MiNIyBaHHS CYCHEH31i
CBUKOBHINIEHUX 1 po3Mopoxkennx MCK tumyca 3
TUMOIUTAMU ab0 KIITHHAMH JiM(aTHIHUX By3JIiB
Ta (eTasbHOl NeUiHKM MUIIEH 13 HACTYITHUM IICHT-
pudyryBaHHSAM Ta pecyClieHAyBaHHAM crpusie (op-
myBaHHIO acomiamiiit MCK 1 Ha3BaHUX TeMOTOETHY-
Hux KTl y Burisii OJIP. e cBiquuTh po HasBHICTH
y LMX KIITHH MEMOpPaHHOI CIIOPiIJHEHOCTI Ta mpo ii
30epeKCHHS y B3a€MOIIIOUMX KJIITUH Micisi Kpio-
KOHCepByBaHHs. Hal0OinbIIow 37aTHICTIO A0 KOH-
takTHOI B3aemoii 3 MCK tuMyca BOJIOJiFOTE TUMO-
LIUTH.

3. OnepxaHi pe3ylbTaTH JO3BOJISIIOTH PEKOMEH-
JTyBaTH po3po0IIeHU eKCTIepUMEHTAIbHIN TIX1]T 1S
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MpumiTtka: * — BiAMIHHOCTI 3HauyLLi B NOPIBHSAHHI 3 KNiTMHaMu Tumyca, p < 0,05.
Note: * — differences are significant compared to the thymus cells, p < 0.05.

cryopreservation of MSCs, in particular under the pro-
tection of DMSO, affected their ability to differentiate
[1, 5, 6]. These differences as for cryopreservation in
two types of functional activity of MSCs: the ability to
membrane interaction, on the one hand, and colony
formation on another, could be hardly compared due
to different species and tissue, which were the sources
of MSCs used in our work and studied in the resear-
ches mentioned above. It is also likely that various
manifestations of functional activity of MSCs such as
the ability to the cell-to-cell contact interaction and
colony formation, are mediated by certain mechanisms,
varying in cryopreservation sensitivity.

Conclusions

1. It has been shown that freshly isolated and
cryopreserved CBA mice thymic MSCs, capable to
differentiate by osteo- and adipogenic directions, can
be equally efficiently cultured on a glass and plastic
surface, Petri dishes and plate wells (in terms of
colonies formation), as well as on cellophane plates
(formation of a monolayer on both sides of cellophane).
Grown and cryopreserved thymic MSCs of the second
passage had a survival rate of 80-90%. The methods
of growing of thymic MSCs in vitro and reaching their
required number are promising to be used in clinical
practice.

2. It was found that mixing the suspensions of
freshly isolated and frozen-thawed thymic MSCs with
thymocytes or cells of lymph nodes and murine fetal
liver followed by centrifugation and re-suspending
resulted in the grouping of MSCs and hematopoietic
cells in the form of FLRs. This testifies to the presence
of membrane affinity in these cells and its preservation
in interacting cells after cryopreservation. The thymo-
cytes possessed the highest ability to the contact inte-
raction with thymic MSCs.
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BUBYEHHS MEXaHI3MIB MDKKJIITHHHOI B3a€MOJIT 3 Me-
TOTO TTO/IAJTBIIIOTO BUKOPUCTAHHA Y KpioOioJorii.
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3. The findings allow to recommend the developed
experimental approach for studying the mechanisms
of cell-to-cell interaction and its application in cryobio-
logical studies.
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