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Pedhepat: BuBueHo ocobnmBoCTi NOBEAIHKM Y KYyNbTYpi in Vitro KPiIOKOHCEPBOBAHWUX i CBIKOBUAINEHNUX MYNBTUNOTEHTHUX CTPO-
ManbHux knituH (MCK) tumyca muwen ninii CBA. JaHui TUn KMiTUH Mae NeBHWUIA NOBEPXHEBUIN iMyHO(EHOTUN Ta BUCOKY 3AaTHICTb
00 AudbepeHLiloBaHHA 3a OCTeO- Ta aguMOreHHUM Hanpsmkamu y creuianbHux cepepoBuiax. [icns KynbTUBYBaHHS y CKISIHUX
Yawkax [NeTpi, NnacTukoBuX NnaHweTax i Ha uenodaxi CBiXOBUAINEHi Ta KPIOKOHCEPBOBAaHI KNiTWHN NoKa3yBamnu CXOXi BNacTUBOCTI.
Mpun ubomy cBixoBuAineHi Ta kpiokoHcepBoBaHi MCK Tumyca Ha CKMsiHii Ta NnacTMKOBIA NOBEPXHSAX dopmyBanu ¢ibpobnacTHi
KOmMOHii, a Ha uenodati cnocTtepirascs ix 3nNMBHUIA pocT. BectaHoBneHo, wo MCK tumyca matoTe MeMbpaHHy crnopigHeHicTb A0
TMMOUMTIB, NiMcounTiB NiMdaTUYHMX BY3NiB i KNiITUH eTanbHoi neviHkn. Lle oGyMoBntoe iX 34aTHICTb [0 KOHTaKTHOI B3aeMofii 3
Pi3HUMW rEMOMOETUYHUMM KMiTUHAMKM 3 POPMYyBaHHSM acouiauin y Burnsagi gidpobnacro-nimpountapHnx posetok (PJ1P). Hanbinbw
edeKTMBHaA KOHTakTHa B3aemogisa (yTBopeHHs PJIP) 3gincHioeTbea 3a yyacTio MCK i TuMoumuTiB, X04a 3Ha4Hy KinbkicTe PJIP
YTBOPIOKTb TaKoX KNiTUHU MiMaTUYHNX BY3riB i dheTanbHOI neviHkn muwen. KpiokoHcepByBaHHs MCK He BnnvBae Ha ix 3gaTHicTb
[0 KOHTaKTHOI B3aemogii, Wo NiATBEPAXYE MOXMMBICTb BUKOPUCTAHHSA KPIOKOHCEPBYBAHHS AN CTBOPEHHS BiAMOBIOHUX KMITUHHUX
TpaHcnnaHTaTiB.

KnroyoBi crnoBa: KpiokoHCepBYBaHHS, MyNbTUMNOTEHTHI CTPOMAarbHi KMiITUHW, TUMYC, KNiTUHU deTanbHOI NeviHku, nimdounTy,
KynbTYpU KMiTWUH, KOHTaKTHa KNiTUHHa B3aeMOAis.

Pedrepar: VM3y4yeHbl ocobeHHOCTM MoBefeHUsA B KymnbType in Vvitro KpUOKOHCEPBUPOBAHHbBIX U CBEXEBbIAENEeHHbIX
MYNbTUMOTEHTHbLIX cTpoManbHbIX knetok (MCK) Tumyca mbiwen nuHum CBA. [JaHHbIA TUN KNETOK MMeeT onpefeneHHbIn
NOBEPXHOCTHbI UMMYHOMEHOTUM U BLICOKYI CMOCOBHOCTb K AnddepeHLMpoBKN B OCTEO- U afUMNOreHHOM HanpaBreHusx B
crneumnanbHbIx cpepax. llocne KynbTMBMPOBaHMA B CTEKMSAHHbIX Yalkax leTpu, nnacTUKOBbIX NNaHweTax v Ha uennodaHe
CBeXeBbleNeHHble N KPUOKOHCEPBUPOBAaHHbIE KMNETKU Moka3sblBanu Cxoxue cBOWCTBA. pn 3TOM CBexeBblAeneHHble U
KprokoHcepBupoBaHHble MCK Tumyca Ha CTeKNSHHOW U NNacTUKOBOW MOBEPXHOCTSAX hopmupoBanu dpubpobnacTHble KONoHuu,
a Ha uennodaHe Habniogancs Mx CrMBHOW pocT. YcTaHoBneHo, 4To MCK Tumyca mmetoTr membpaHHOe cpoacTBO K TMMoUMTaM,
nuMmdoumTam nuMdaTMyecknx y3noB U KNeTok deTanbHon neyeHn. 3To obycnoBnMBaeT MX CMNOCOOHOCTb K KOHTaKTHOMY B3au-
MOZENCTBUIO C Pa3NNYHbIMK FEMOMNO3TUYECKUMI KIleTKaMu ¢ hopMmnpoBaHMEM accoumaunii B Buae pubpobnacTto-numdouutapHbIxX
poseTok (PJIP). Hanbonee acdekTMBHOE KOHTaKTHOe B3aumopeicTeue (obpasoBaHue OJIP) ocywecTtBnsietcs npu yyactum MCK
1 TUMOLIMTOB, XOTsi 3HauuTenbHoe konnyectso ®JIP 06pasyloT Takke KNeTkn numdaTUyecknx y3noB U geTanbHOW NeYeHn MbILEN.
KpnokoHcepBupoBaHne MCK He BnunsieT Ha Mx CnocoBHOCTb K KOHTAKTHOMY B3aMMOZEWCTBUIO, YTO MoATBepXAaeT BO3MOXHOCTb
MCNONb30BaHNs KPMOKOHCEPBUPOBAHWUS ANA CO3[4aHUA COOTBETCTBYIOLUMX KIETOYHbIX TPaHCMNaHTaToB.

KnioyeBble cnoBa: KpMOKOHCEPBMPOBAHWE, MYNbTUMOTEHTHbIE CTPOMarbHble KNEeTKW, TUMYC, KNeTKn deTanbHOW nevyeHu,
NUMOLNTBI, KyNbTypbl KIMETOK, KOHTAaKTHOE KIIETOYHOEe B3aMMoAenCTBME.

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 BUBYCHHS BIACTUBOCTEH MYIJIBTHIIO-
TeHTHHX cTpoManbHuX KiiTuH (MCK) y rany3i KiniTuH-
HOI Tepartii € OTHUM i3 OCHOBHHUX HaNpsSAMKiB HayKOBHX
JOCHIKeHb. Taki KIITHHU OTPUMYIOTH 13 KICTKOBOTO
MO3KY, TAMYCa, HIKipH, ’KUPOBOI TKAHMHH, ITy[IOBUHH,
TutareHTy Ta iHmmx TkanuH [13]. e ¢pidpobnactoinHi
KIIITHHY, SIKi a[re3yI0Th JI0 MJIACTUKA, MAIOTh IEBHUI
MOBEpXHEBUH IMyHOQEHOTHII 1 31aTHI A0 JIHIHHOTO
nuepeHITiIOBaHHS 32 OCTE0-, XOHIPO-, ATUTIOTCHHIM
Ta iHmuMu HanpsMkamu [11, 14, 17].

V¥ kictrkoBomy M0o3Ky MCK 3amydeHi 10 CTpYKTyp-
HO-(hYHKITIOHATBHOT OpTaHi3allii Hilll TeMOITOSTHYHUX
croBOyposux kimitud (I'CK) [2, 3]. Tumycui MCK 6e-
PYTh y9acTh y hOpMyBaHHI MiKPOOTOUCHHSI KITITHH-
MOMEPETHHUKIB Y THMYC1, CyTTE€BO BITUBAIOTH HA JIU-
(hepeHttiarito, npoid)epalriro Ta MirpaIfiro TAMOIIUTIB.
TumycHa Me3eHXiMa BiJirpac 3HauHy POJib TAKOXK B
eMOpioHaIbHOMY PO3BUTKY oprana [12]. Bizomo, mo
MCK pi3HOr0 MOXOKEHHS BOJIOJIIOTh IMyHOMOIY-
nroro4oro aktuHicTiO [10, 18]. Metor ymcenbHUX
JOCIiKeHb OyII0 BUBYEHHS BJIACTUBOCTEH KiCTKOBO-
mo3koBrux MCK. He3Baxaroun Ha BayKITUBICTB KITITHH-
HUX TPOIIECIB Y TUMYCI, BitacTUBOCTI TuMycHUX MCK
MaJTO IOCITIJPKEeH] i TOTPeOyIOTh OLTBII TITHOOKOTO BUB-
4yeHHsA. HemocTarHbo 3’ scoBaHi iX KyabTypaibHi Biac-
TUBOCTI, 3HAHHSI SIKUX Ma€ HE TUIbKHU TEOPETHYHE, a i
MPaKTUYHE 3HAUCHHSI ISl CTBOPEHHS KJIITHHHUX TIpe-
napariB. ¥ IIbOMY CeHCi 0cO0JIMBa yBara IOBHHHA ITPH-
JUISITHCS 1 TOCITIJHKSHHIO MOYJIMBOCTEH KPIOKOHCEP-
ByBaHHS TUMycHUX MCK 13 30epeeHHsIM 31aTHOCTI
PO3MOPOXKEHHUX 1 KYJIETUBOBAHUX KITITUH JIO KOHTAKTHOT
B3a€MOJIT 3 TEMOIIOETHYHUMU KIIITHHAMH, sIKa BiIII0-
Bifla€ 3a QYHKIIOHAIBHY MiITPUMKY OCTaHHIX.

Meta poOOTH — BUBUUTH OCOOIUBOCTI PO3BUTKY
in vitro HaTUBHUX (HEKPIOKOHCEPBOBAHUX ) 1 KPIOKOH-
cepBoBannx MCK Tumyca 3a pi3HUX YMOB KyJbTH-
BYBaHHS 1 BU3HAYUTH BILTUB KPIOKOHCEPBYBAHHS Ha
3natHicTh MCK TEMyca 10 KOHTAKTHOI B3aEMOJii 3
KIIITHHAMH T€MOTIOETHYHOTO PSIITY.

Marepianun Ta MeTOaH

MynbTUIIOTEHTHI CTPOMajibHI KIITHHH TUMYCA MU-
mreit stinii CBA Ky/ibTHBYBasId Ha MOBEPXHI Lenoda-
HOBUX IUIACTUHOK, CKJISIHIH ITOBEPXHI KYJIBbTYPaTbHUX
MarpaiB abo yamok [leTpi Ta Ha mOBepXHi JIyHOK IL1ac-
TUKOBHX 6-TTYHKOBUX IUIAHIIIECTIB.

JU714 Ky TBTHBY BaHHSI 3aCTOCOBYBAJIH KHBIJIBHE Cepe-
mosuie DMEM/F12 («Sigmay, CIITA) 3 10% em6pio-
HampHOI Tensraoi cuposatku (ETC) («Sigma»), 2,5 MM
L-tnyraminy («Sigma»), IMM HEPES («Sigma»), a
Takok 1o 100 MKT/MIT IEHIIKITIHY, CTPENITOMIIIIHY Ta
kaHaminuny («lapuuns», Ykpaina). [lepen Bukopuc-
TaHHSAM 11e10(aHOBI MIIACTUHKH AJIS 3HEKUPECHHS
NOBEpXHi 00po0Iisiiu edipom i criuprom [4].

[Nepen KyabTUBYBaHHSM Ha LiesI0(aHi TKAHWHY TH-
Myca MoApiOHIOBaIM HOXHISIMU HAa IIMATOYKU 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 researchin cell therapy. These cellscould
be derived from bone marrow, thymus, skin, adipose
tissue, umbilical cord, placenta and other tissues [8].
These arefibroblastoid 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 nichefor hematopoietic stem cells (HSCs)
[9, 10]. Thymic M SCs contribute to formation of the
microenvironment for thymus precursor cells, aswell
as greatly affect the differentiation, proliferation and
migration of thymocytes. Thymic mesenchyma plays
asignificant role in embryonic development of organ
too[7]. Itisknownthat M SCsof variousoriginsrender
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 M SCs require a more detailed study. In parti-
cular, thereisno clear understanding of their properties
in culture, that is not only of theoretical but also prac-
tical valueto create the cell-based medical products. In
thisregard aspecial attention should be paid to inves-
tigation of the possibility to cryopreserve the thymic
M SCswith preserving the ability of frozen-thawed and
cultured cellsto implement the contact interaction with
hematopoietic cells, and in such away 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 M SCsof thymus under variouscul-
turing conditions and to determine the cryopreserva-
tion effect on the ability of thymic M SCsto the contact
interactionswith hemopoietic cells.

Materials and methods

Multipotent stromal cellsof CBA micethymuswere
cultured on acellophane plates, glass surface of culture
flasks or Petri dishes, and in the plastic 6-well plates.

Culturewas performed using DMEM/F12 nutrient
medium (Sigma, USA) supplemented with 10% fetal
bovine serum (FBS) (Sigma), 2.5 mM L-glutamine
(Sigma), 1 mM HEPES(Sigma), 100 ug/ml of Penicillin,
Streptomycin and Kanamycin (Darnitsa, Ukraine). Be-
fore using the cellophane plates were ungreased by
ether and acohol [12].

Prior to culturing on cellophane plate, the thymus
tissue was cut with scissors to obtain the fragments
lessthan 1 mm?, then they were fixed in dissected cel-
lophane plates (1 cm?) and placed into penicillin vias
with culture medium (5 ml). The vials with the samp-
les were kept in athermostat at 37°C. Every 5 daysthe
culture medium was changed.
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Mmipom He 6istbire 1 mm3, hparmenTr dhikcyBaiu y pos-
pizax nenodanoBux miacTUHOK (1 cM?), sIKi momimnianu
y IEHIIMITIHOBI (pJIAKOHU 3 KYJbTYPaJIBLHUM CepelOBU-
meM (5 mut). @nakoHu 3 MaTepiaaoM BUTPUMYBAIIU Y
TepmocTari npu Temieparypi 37°C. Uepes koxHi 5 110
CEpEeIOBUILE KyIbTUBY BAaHHS 3aMiHIOBAJIH.

[lepen KynbTHBYBaHHAM KIIITHH Ha CKISHIN a0
IUTACTHKOBIH MOBEPXHAX TKAHUHY TUMYCa OAPiOHIO-
BaJIM Ha IMIMATOYKH po3mipom He Ginbine 1 mm3, Ipu
IIbOMY BEJTUKA KUTbKICTh TUMOIIHTIB, IO HE aATC3yIOTh
JI0 IOBEPXH, Iiepexoauia B cepenopuiie. parMenTH
TKaHWHU JIBiYl TPOMHUBAIA PO3YNHOM XEHKCa, BIIMH-
BaJTH BiJl TAMOITUTIB 1 TIOTIM IEPEHOCHIIN Y CYTUHH JIJIST
KyJIBTHBYBaHHA. [0 CKJITHOTO KYJIBTYypaJIbHOTO MaT-
paity (50 cm?) a6o mo yaruku Iletpi (aiamerp 10 cm)
MEPEHOCUIN (PParMeHTH LJIOr0 TUMYCA, 0 SYCHKH
6-JIyHKOBOTO IIJIACTUKOBOTO IUIAHIIETa — (pparMeHTn
MOJIOBUHY OpraHa B MiHIMaJIbHOMY 00’ €Mi KHBHUIIb-
HOTO CEpeIOBHIIIA, 100 MOBEPXHS AHA MaTPaLLy, YALIKH
a6o srynku Oyna Tpoxu 3MoueHo10. Kynbsrypu nepeno-
cumn B CO,-inky6atop («Jouan», @panuis) 3 5% CO,
npu 37°C. Yepes 2 rouHU, KOJIU IIMATOYKH THMYCa
BIKE MMPUKPITHIINCS JIO0 TOBEPXHI, I0aBaJIN KUBUIIbHE
cepenosuiie. Yepes koxkHi 3—4 1001 MOJIOBUHY cepe-
JIOBUIIIA 3aMIHIOBAJIX Ha CBIXKE. 3a BUXOIOM KJIITHH 13
€KCIUTAHTATIB Ta IX POCTOM CIIOCTEPITAIIH Y CBITIIOBOMY
1HBEPTOBAHOMY MIKpPOCKOIIi, (PiKCYIOUM aKTHBHICTBH
KIIITHHHOTO POCTY Ha BCiX TEpMiHaX CIIOCTEPEKECHHS.
[IpukpineHi eKCIUIaHTaTH BUAAISIH 13 KyJIbTYpH
yepe3 7—10 n1i6 MeXaHIYHUM LUIAXOM. Y KOXKHOMY
SKCIIEPUMEHTI BUBYAIH 10 5—6 Kynbryp. Uepes 15—
30 1116 KINITHHM TUMYCA, K1 KYJbTUBYBINCS HA LEJI0-
(haHOBUX IJIACTUHKAX, Ta KOJIOHI, 1110 chopmyBamcs
Ha TUIACTUKOBIH ab0 CKIISAHIN MOBEpXHAX, (IKCyBaIN
po3urHOM Maii-1 pronBasnsia Ta 3abapsioBany azypll-
€O3HMHOM.

3 meroro inenTrdikyBanas MCK BuBuanm ix 3mar-
HICTB 710 IM()EepeHIIIOBaHHS 32 OCTEO0- Ta aJUIOTeH-
HUM HanpsMmkamu. OcTeoreHHe AUQEPEHITIFOBAHHS
KIITHH 1HAYKYBaJId KyJbTUBYBAaHHSIM y CEpPEIOBHIII
DMEM/F12, 1:1 i3 nogaBauusam 15% ETC; 10 MM L-
notaminy; 50 Mkr/mit L-ackop6iHoBoi kucnory; 10 MM
L-rninepogocdary; 0,1 MM nexcameraszony (Bce Bij
«Sigma») ta no 100 MKr/Mi1 IeHIUMITIHY 1 CTPENTOMi-
muHy («/lapauis», Ykpaina). AnunoreHne auepeH-
IITOBAaHHS KJIITHH 1HIYKYBaJIN KyJITUBYBaHHIM Y cepe-
nosutti DMEM-HG («PA A», HimeuunHa) 3 BECOKHM
BMicToM rrroko3u (4,5 r/1) i nomasanusam 10% koHs4goi
cuposatku («PAA»); 10 MM L-mmroraminy («Sigma);
0,5 MkM nexcamerazony («Sigma»), 6 MKr/MiI iHCY-
niny («Sigma) ta 1o 100 MKT/MIT IEHITTUITIHY 1 CTperT-
tominuny («J{apaui»). KyasTHBY BaHHS TPOBOTUIIH B
CO,-inky6atopi («Jouan») mpu 37°C i 5% CO, npo-
Tsirom 10 mi6.

EdexTuBHicTh TudepeHitoBaHHs KIITUH BU3HA-
qasin (papOyBaHHIM iHAYKOBAHHUX B OCTECOTCHHOMY
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Before cell culturing on glass or plastic surfaces,
the thymus tissue was fragmented to pieces |ess than
1 mm3. 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 thymusweretransferred either
into aglass cultureflask (50 cm?) or aPetri dish (10cm
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 theflask, 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
34 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 cultureswere studied.
After 15-30 days the thymus cells cultured on cello-
phane plates and the col oniesformed 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 directionswas 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 ahigh glucose content
(4.5 g/L) and addition of 10% horse serum (PAA);
10 mM L-glutamine; 0.5 mM dexamethasone, 6 ug/ml
insulin (all from Sigma) and 100 pug/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-
turesinduced 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) toreveal lipid vacuoles[13]. Alizarin Red
and Oil Red were extracted with 10% acetic acid or
isopropy! alcohol, respectively. Optical density of abtai-
ned solutionswas assessed in 96-well plate containing
200l of extract with spectrophotometer Sunrise (Tecan,
Austria) at awavelength 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 BiIKJIAJCHHS COJNEW KaJbIliI0
1%-M pO3YHHOM ATi3aPHHOBOTO YePBOHOTO S («Sigma»)
Ta IHAYKOBaHUX B QAUIIOTCHHOMY HANpPSIMKY KYJIBTYp
Ha JtinigHi Bakyoui 0,2%-M po3uMHOM MacIIsSTHOTO uep-
BoHoro O («Sigma») [15]. AnizapuHOBHI YepPBOHHI
Ta MaclsHUK yepBoHUi excrparyBain 10%-m pos-
YHHOM OLITOBOI KMCJIOTH 200 130IPOITiIOBUM CIIUPTOM
BiNOBIHO. [HTEHCUBHICTH 3a0apBICHHS OTPUMAHUX
PO34HHIB OLIIHIOBAJIU B siuekikax 96-71yHKOBOIO IIJIaH-
mera, siki Mictuiu 1o 200 MKJI eKCTPaKTy, BAMIPIOIOUH
OINITHYHY TYCTHHY Ha CIIEKTPo(doTOMETpi «SUNrise»
(«Tecan», Actpis) mpu goBkuHi XBriti 520 HM.

BpaxoByroun, o A7 MOCTaHOBKU eKCIIEpUMEH-
TiB 1 BUBUCHHS UyTIUBOCTI KIIITHH 10 KPIOKOHCEPBY-
BaHHS OTPiOHA JTOCTATHS KIJIBKICTh KJIITHH 13 0a’kaHO
OLNIBbII CTAaHJAPTH30BAHUMH BIACTHBOCTSIMH, MU OTPH-
myBaim yn MCK 2-ro nmacaxxy, HakonuuyBaJj i 30e-
piranu KpiokoHcepBYBaHHSIM, BUKOPHUCTOBYFOUH ITPOT-
pamumii 3amopokysad «KRY O 560 16» («Planer», Bemika
bpuranis) i IMCO B kiHneBiii kontenTparii 5%. Kii-
THHU 3aMOPOKYBAJIN B TPU €TAIIN: IEPIINI eTar — Bi
KiMHaTHOI Temmepatypu jo (—3,5 £ 0,5)°C 3i mBua-
kictio oxonomkerns (1 £ 0,5) rpan/xs; apyruit eram —
mBuaKicTs oxonomkenns (0,4 £ 0,1) rpaa/xB 10
temneparypu —9°C; TperTiii etam — 0 TeMITepaTypH —
80°C 3i mBukicTio oxonomkeHnst 10 rpaa/xs. [Totim
npoOipKH 3 KIITHHAMH 3aHYPIOBAIN y PIAKHHA a30T.
3pa3Kku po3MOpOXKYBaIIK Oe3MocepeIHbO Mepet 3aCTo-
cyBanHsM ipu temrnepatypi (40 + 0,5)°C o nosiBu B
Kkpiomnpo06ipii piakoi ¢asu. [Ticns moBHOTO po3mMopo-
JKYBaHHS KJIITHHH BiIMHBAJIH BiJl KPiONMPOTEKTOpa
HUISIXOM HeHTpudyryBanHs npu 2509 npotsrom 5 XB
i3 TOAANBIINM PECYCIICHAYBAHHAM Yy JKUBUIBHOMY
CEepEeIOBHIIIL.

TUMOIUTH 1 KITITHHU JTiM(paTHYHUX BY3JIiB 10pOC-
WX MHIIEH Ta KIITUHU (heTanbHol nedinku 14-nen-
HUX eMOpioHiB Mutmiei auHii CBA oTpuMyBanm auc-
MepryBaHHSAM OpTaHiB B CEPEIOBHINI MpenapyBaib-
HUMH T'OJIKaMH, (PUTBTpaIti€to cycriensii yepes HeilyIoHOBe
CHTO 1 BITMHBAHHSIM Y TAKOMY K CEPEIOBHILI.

[TocranoBky peaxii yrBopeHHs ¢idpodiacTonim-
¢orurapuux pozetok (DOJIP) 3ilicHIOBATH HACTYTHIM
YHHOM, NIPU [[bOMY 33 PO3ETKY BBa)KaJIM acOLialliro
MCK i3 Tproma i Oinbuie nimpountamu. Y Mikpo-
npobipky BHOocHIM 1 X 10 MCK y 0,1 M1 )KUBHIEHOTO
cepenosuina. [Torim B 0,1 M cepeioBuIIa 10/1aBaTH
1 x 10° TumonMTiB, KIIITHH JIiM(pAaTHYHKUX BYy3I1iB a00
¢eranproi neuinku (1:100). [Tepemimmany cycreH3ito
KJiTHH neHTpudyrysamu npu 250g npotsrom 5xB. Ocan
HETalHO PECYCIIeHIyBaju IIMEeTYBaHHSIM B 00’ €Mi
0,1 mut. [l 3a6apsiroBands MCK kparuiio cycrnensii
HAHOCWJIM Ha IOKPUTE HEUTPAIbHUM YEPBOHUM IIPE-
MeTHe ckJ10. [10TiM cycrieH3ito nepeHoCHIIN B KaMepy
TopsieBa, B skiii nigpaxoByBainu KiibkicTs DJIP. Koxny
po0y JTyOIFOBaIN 1 00UUCITIOBAIH CEPETHE 3HAYCHHSI.
Pesynbratn 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 witha
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 acooling rate of 10 deg/min. After that, the
tubes with cells were immersed into liquid nitrogen.
The sampleswere thawed immediately prior to further
use at atemperature 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.

Thymocytesand cellsof 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 asfollows. Herewith
cluster of M SCswith three or more lymphocytes was
considered as arosette. Microtube was filled with 0.1
ml of nutrient medium and 1 x 10* M SCs was added.
Then 1 x 10° thymocytes, cells of lymph nodes or fetal
liver (1:100) were added to 0.1 ml of themedium. The
suspension of cellswasstirred and centrifuged at 2509
for 5 min. The sediment wasimmediately resuspended
by pipetting in a0.1 ml volume. To stainthe MSCs, a
drop of suspension was put to aglassslide 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’scriteria(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 platesin the
first two days resulted in adaptation of the explantsto
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 thefoil and in some cases
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CraructnyHy 00poOKy pe3ysbpTaTiB MPOBOIMIH 32
kputepissmu [IloBene (uisi BUSBICHHS aHOMAIbHUX
pesynbrariB BuMiptoBanb), Cteionenra (f) Ta Hema-
pameTpuyHUM KpuTepiem Binkokcona-ManHa-YiTHi
(U) (nst BU3HAYCHHS 3HAYYIIOCTI BIIMIHHOCTEH).

Pe3syabTat Ta 00roBOpeHHH

Pesynomamu xynomugysanna MCK mumyca 6
piznux ymogax. Tlin yac KyJIpTUBYBaHHS Ha 11enoda-
HOBUX IJIACTMHKAX y TEpIIi /Bl 100M eKCIIaHTaTh
aJlanTyBaJINCS 10 HOBUX YMOB KyJBTUBYBaHH:, IIPH
LIbOMY BOHHU MaJIi BUIJISAJ IMIIbHUX IIMaTo4KiB. Ilo-
MITHHH ITOYaTOK PO3MHOKCHHS KJIITHH Ta iX BUXIM 13
eKCIUTaHTaTiB Bigmivamucs Ha 3—4 n1o0y. ®idpobiac-
TOIHI KIITHHY TOYMHAIIM MITPYyBaTH 3a ME3Ki €KCIUIaH-
TaTiB i aAre3yBaJiv B 30H1 KOHTAKTY 3 TOBEPXHEIO LIEJI0-
¢anoBoi miiBku. Hagani po3nounHanocs ix akTHBHE
PO3MHOXKEHHSI: KUIBKICTh KIITHH 301JbIyBaacs Ha
000X MOBEPXHSX IUTIBKH, a B JICIKUX BHUITaJ[KaX BOHU
3aiimanu Bcro i miomry. HaliGineiie 30cepemkeHHs
KJIITHH CIIOCTEPIragocs B 30HAX, HAOIMKECHHUX IO
eKCIUTaHTAaTiB, TOCTYIIOBO X KITBKICTh 3MEHIITyBaIacs
MIPOTIOPITIHHO BiMAaICHOCTI Bix excruianTara. 11ins-
HICTh (iOpOOIACTOIIHNUX KIITHH Y 30HI pocTy Oyna
HEOIHAKOBA: KJIITHHH, 110 HAOIMKEH] 10 EKCIIaHTAaTa,
TICHO KOHTaKTyBaJH MiX CO00I0, MaJli MEHIITHI PO3-
Mip, i3 30UIBIIEHHSM BIJICTaHI BiJ| €KCIUIAaHTaTa 70
Kparo Iacta iX po3mipu 30UIbIIYBaIUCs, MIXK HUMU
3’ SIBJISLTHCA IIUIMHY Ta PI3HOT BEJIMYMHU IOPOKHUHH.
Haii0inbm aktuBHA nipostidepaltist IUX KIITHH BigMi-
yanacst Ha 12—-13-1y no0y KyJbTHBYBaHHS i CyTTEBO
smenmyBanacs 10 30-i qoowu.

[Tix yac KynbTUBYBaHHS Ha CKJISHIN a0o IacTu-
KOBil IOBEepXHi B riepiiti 2—3 1o0u HaBKOJIO (hparMeHTiB
TUMYCa I'YCTUM IAPOM JICHKATH TUMOIIMTH, SKi BHXO-
JVUTH 13 TIUX (pparMenTiB. BoHu He pUKpITUIsIncs 10
MOBEPXHI, 1 TOMY KUTBKICTh THMOIIUTIB 3MEHIITYBaJIacs
3 KOXKHOIO 3aMiHO0 cepenosuiia, Ha 10—12-1y 100y
KyJBTHBYBaHHSI BOHH MPAKTHYHO TTOBHICTIO 3HUKAIIH.

Ha 34 100y KynpTHBYBaHHS cepes JpiOHUX OKpYT-
JIMX TUMOLUTIB BUSIBISIMCS OKpEMI O1TbILI 32 po3Mi-
paMu KJIITHHHY, SIK1, Ha BIIMiHY BiJl THAMOLIUTIB, IPUKPIII-
nsutncs 1o nosepxHi. Ha 5-6-ty 1o0y Ha npomy micii
(hopmyBanucs KJIACTEPH 1 KOJIOHIT BEJIMKUX OBATBHUX
KIIITHH, K1 y TIOJAJIBIIIOMY MaJjIi BUTJIsL 011101 61101
TUBIME. Y CKJIa 11 KOJIOHIH TTOCTYIIOBO 3’ SIBJISITFICS MEHIITI
3a PO3MIpPOM KIIITHHH THUIIOBOTO (hibpobdiacTonomio-
HOTO THITY, TIPH MBOMY iX KiJTBKICTh 301JIbITyBajIacs.
Benwki oBasIbHI KITITHHH, SIKi, MOYKJIHBO, TIOBIJTFHO pea-
TYIOTh Ha KOHTAKT 13 TIOBEPXHEIO 1 3aTPUMYIOThH 3BU-
qaitne (opMyBaHHS BUPOCTIB, 3aIUINAIUCS Y CKIIAI1
c(hopMOBaHMX KOJIOHIH, aJie iX KIIbKICTh OyJia 3HAYHO
meHmoro (1:20—1:40). B okpeMux ekcrepuMeHTax
KUTBKICTh KOJIOHIU ckiaiana Bij 2—3 1o 50 Ha KyibTy-
pasnbHy IoBepXHI0. L[5 po30iXkHICTh y KIIBKOCT1 YTBO-
peHHX KosoHiH GpiOpobdnacTiB, MOXKIMBO, BitoOpakae
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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 cellswas observed to days
12-13 of culturing and significantly decreased to the
day 30.

Culturing either on aglass or plastic surface resul-
ted in the migration of vast amount of thymocytesfrom
thymus fragmentsin 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 thymocytesthe singlelarger cellsappeared, which
attached to the surface unlike thymocytes. To the 5—
6" day, the clustersand colonies of large oval cellswere
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 colonieswasfrom
2-3 up to 50 per culture surface. Thisdiversity in the
number of the formed fibroblast colonies may reflect
the differences of growth conditionsin certain culture
platesor individual propertiesof MSCsof varioustis-
sue samples [3].

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

Analysisof the coloniesof thymic MSCswith 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 astrong effect of culture surface cha
racteristicson thefeatures of cell culture devel opment.

Thus, culturing of the CBA micethymusfragments
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 typesof adhesivefibroblastoid cells. Culturing
of the cells on cellophane surface was accompanied
with cell crowding.

Inthefollowing experimentswe have used the cryo-
preserved thymic MSCs of the second passage with

9



Puc. 1. YTBOpeHHs konoHii MCK Tumyca muwen ninii CBA Ha noBepxHi CknsiHoro matpay (A), NacTUKOBOro 6-11yHKOBOro
nnaHweTta (B), cknaHoi yawku Netpi (C) Yepes 15 fib KynbTMBYBHHA. 3abapentoBaHHs asyp |l-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 Il-Eosin.

BIJIMIHHOCTI YMOB HapOII[yBaHHs y MEBHUX KYJIBTY-
paJbHHX MTOCYANHAX a00 1HIUBIyaabHi BIACTHBOCTI
MCK i3 pi3HuX 3pa3kiB TKaHUHH [ 7].

3abapBIieHi KOJIOHI{ KJIITHH Ha TOBEPXHI CKIISTHOTO
Marpana, CKIsHii noBepxHi yamku [eTpi, a Takox y
KOMipKaXx IIACTUKOBOTO 6-TyHKOBOTO IUTaHIIeTa OyJao
BUJIHO HE030poeHNM OKOM (puc. 1).

MiKpOCKOIIYHUH aHAIIi3 BCTAHOBHUB, 1110 B KOJIOHISIX
MCK Tumyca KIIiTHHE MaroTh pi3Hy QidpodiacTono-
II0HY MOP(OJIOTTUHY CTPYKTYPY, PO3MIp Ta XapakTep
posmoziiy 1o mwiorti (puc. 2). Y KyJIbTypax Ha 1eyo-
(haHOBUX TUTACTHHKAX JIJIS KJIITHH XapaKTepHi 03HAKH
37IMBHOTO pocTy 0e3 GopMyBaHHS KOJOHIH. MOXITHBO,
1€ CBIIYUTH MPO CYTTEBHIA BILTHB KYJIBTYPaIbHOI I10-
BEPXHI Ha XapaKTep PO3BUTKY KIITHHHOI KyJIbTypH.

TakuM YHMHOM, Y IPOLIECi KYJIKTHBYBaHHS (hparMeH-
TiB TUMyca Muteid iHii CBA Ha ckJstHil Ta IacTuko-
Bill TOBEPXHSIX OTPUMAHO CXOXKI PE3YJIBTATH 3 PAKTUYHO
OJIHAKOBOIO THHAMIKOIO PO3BHUTKY KYJIBTYp Ta yTBO-
PCHHSIM KOJIOHIH, SIKi MICTATH Pi3Hi MOP(OIOTTYHI THITH
aare3yrounx GpiopodmacToinHux kiriTuH. [1i yac Kyb-
THBYBaHHS KJIITWH Ha TIOBEPXHI 11e10()aHOBUX IJIac-
THHOK CIIOCTEPITraBcsl X 3IIMBHUAMN PICT.
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82—-86% viability. The dynamics and peculiarities of
growth, aswell astheir 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 thispro-
cess is possible in vitro at a short-term contact. The
frozen-thawed thymic M SCswere suspended, washed
and used to react with thymocytes, lymph nodes, or
fetal liver cells.

The suspension contained the formed groups with
centrally located M SCs and hemopoietic cellsaround,
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 FLRswith 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 dataon ahigher
affinity to MSCs of immature T-lymphocytes [9]. It
isalso known that mature lymphocytes have amemb-
rane affinity to MSCs [8, 16], which is the feature
of fetal liver precursor cellsaswell [2, 3]. Itisimpor-
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Puc. 2. Kynstypu MCK Ttmyca muwewn niHii 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

II-Eosin, x200.

Otpumani y 3azHaueHux ymoBax MCK Tumyca
eeKTHBHO Au(epeHLiI0BAINCS Y CIICiaIbHUX cepe-
JIOBUINAX 33 OCTEO- Ta aJUMOreHnM HanpsiMkamu. [1o-
Ka3HUK X JKUTTE€3AaTHOCTI 3a EKCKJIIO31€l0 TpuIla-
HOBOT'O CHHBOT'O CTaHOBUB 82—86%. Jlunamika i 0co0-
JIMBOCTI POCTY KIIITHH, & TAKOXK iX 31aTHICTH JI0 KOJIO-
HIEYTBOPEHHS ITICJIS PO3MOPOKYBAHHS BiATIOBIaTH
HOPMI.

Dibpooracmonimpoyumapni acoyiayii. Bpaxo-
BYIOUH JaHi momo MemOpanHoi B3aemonii MCK i
IeMOINOETUYHUX KJIITHH, MM BU3HAUNIIA MOXIJIUBICTb
pearizariii boro MPoIecy B yMOBAaX in Vitro TpH KO-
poTkouacHoMy ix koHTakTi. [lekorcepBoBani MCK
TUMYCa CYCIICH/IyBaJH, BiJMUBAIN 1 BUKOPHCTOBY BAJIH
JUTSL peaKiii 3 TAMOIUTaMH, KIIITHHAMHU JIiM(paTHIHUX
BY3JIiB 200 (peTalIbHOT TIEUIHKU

VY cycneHsii yTBOprOBaIKCS acoIliallii 3 IIeHTpallb-
Ho po3ramoanoi MCK i mpueHanux 1o Hei remorioe-
THYHUX KT, T06T0 DJIP (puc. 3). ITinpaxoByBaiu
BimHOCHY KinbKicTh MCK, sixi popmyBamu OJIP.

BcranoBneHo, mo HaTUBHI Ta KPiOKOHCEpBOBaHI
MCK tumyca yTBOproBanu BesnuKy KinbKicTs DJIP i3
TUMOIMTaMH (Ta0NuIst). 3HAYHO MEHINY KiTbKiCTh
®JIP yTBOproBany KIITHHU JTiM(QATUYHUX BY3IiB 1
(heTabHOT EYiHKH, IO B I[IIIOMY BiJIIIOBiIa€ JiTepa-
TYpHHUM JaHUM TPO OiIbII BUCOKY CIIOPITHEHICTH JI0
MCK ne3pinux T-nimdouuTis [8]. Kpim Toro Bizomo,
o i 3pini JiMQpONUTH MalOTh MEMOpaHHY CIIOpif-
HeHicTh 10 MCK [9, 16], sika npuTamMaHHa KIIITHHAM-
nmonepeaHukaM ¢eTanbHoi medinku [2, 3]. OgHak
BaYKJIUBUM € TOM (haKT, 110 y He(ppaKIlioHOBaHil Cyc-
MeH3i1 OCTaHHIX IPUCYTHS BEJIMKA KUTBKICTh EPUTPO-
IIUTIB, a Ile MOXe 3aBaxaru yrBopeHHI0 OJIP xmitn-
HaMU (eTabHO MeYiHKHY JTIMQOiTHOTO i Mi€JI0iTHOTO
pAny.

TakuM 4YMHOM, BCTaHOBJICHO, IO B PE3YJIBTATi KO-
potkouacHoro koHtakTy MCK tumyca 3 niMmdonuramu
1 KiiTHHAMU (eTaNbHOI NIEUiHKH B CYCIIeH3ii in vitro
¢dopmytothest ix acouianii y Bursai GJIP. binbi Bu-
pakeHa 3/1aTHICTh 10 KOHTaKTHOI B3aemoii 3 MCK tu-
Myca IpUTaMaHHa TAMOLIUTaM, 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
cellsof lymphoid and myeloid series.

Thus, it was established that a short-term contact
of thymic M SCswith lymphocytesand 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 M SCswasinherent to thy-
mocytes, that might indicate the importance of memb-
rane affinity of the studied cells in thymus functio-
ning and inthe thymic nichesof stem cells. Theactivity
of the CBA mice thymic MSCsin forming the FLRs
had not been changed after cryopreservation (Table).
Thistestifiesto theresistanceto cryoeffect of the cell-
to-cell contact interaction functionin MSCs. The abi-
lity of cryopreserved M SCsto form the colonies also
did not change significantly. The previous results of
the experimentsin human fetal M SCs had shown that

Puc. 3. dibpobnactonimgounTapHi po3eTkn, yTBOPEHI
MCK tumyca Ta TumoumTtamum muwwen nidii CBA. ®asosun
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 CTOpiaHe-
HOCTI BUBUEHHX KITITHH Y (DYHKIIIOHYBaHHI
TUMYyCa Ta B THMYCHHUX Hilllax cTOBOYpO-
Bux KiiTuH. AxktuBHicte MCK THMYyCa

Kinbkicte ®JIP, yTBOpEHUX CBIRKOBUAINEHUMMN i KPIOKOHCEPBOBaHMMMU
MCK tumyca 3 knitTuHamm Tmyca, nimgaTnyHux By3niB Ta dpeTanbHol

neviHkm muwen CBA

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

mumedt ninii CBA npu popmysanni @JIP y

. . . Kinbkicte ®JIP, Aki 6ynu ytBopeHi MCK Ta knitnHamm (%)
PE3yJIbTaTl KPIOKOHCECPBYBAHHA HC 3M1HU - Number of FLRs formed by MSCs and cells (%)
nacst (tabmuws). Lle cBimunTh 1Ipo CTilKicTh M'Vé%H
JI0 KPIOBILTMBY KOHTAKTHOI MIKKJIITHHHOT ™myca n 'Mff;:'i:””x cheTanbHoi nevinku

. . thymus I h nod fetal liver

B3aemomii y MCK. 3marHicTs KpiOKOHCEp- ymph nodes
BoBaHUX MCK /10 KOJIOHI€EyTBOPEHHSI TEXK 7241 + 16.5 381 & 17.7% 24.3 + 13.9%
CYTTEBO He 3MiHMIACs. Pe3ynbsraTn excre- ISee
puMeHTiB Ha eTambaux MCK mroqmaM 10- ° ° 8
BEJTH, 1110 KPIOKOHCEPBYBAHHS MCK, 30k- _ _ 744 + 13,2 372 + 16,5° 223 + 12,3*
pema min 3axucrtom JIMCO, BrmmBae Ha Kpiokoncepeosani
s A . Cryopreserved
iX 3maTHICTh 10 AudepenititoBanus [1, 5, 10 9 10

6]. L1i po30i»KHOCTI KPIOKOHCEPBYBaHHSI 110
BIJIHOIICHHIO JI0 JIBOX BUJIIB (PyHKI[iO-
nHanpHoi aktuBHOCTI MCK (3maTHOCTI 110
MeMOpaHHOI B3a€MOJIT Ta KOJOHIEYTBO-
PEHHS) BaXKKO CITIBCTABHUTH 3 OIVISIY Ha Pi3HE BUIOBE
Ta TKaHuHHE noxokeHHs: MCK, BUKopucTaHux y
po0OTIi, Ta KIIITHH, TOCI IDKEHUX Y TIPUBEICHUX BHIIC
juKepenax. IMOBIpHO Takosx, 10 pi3Hi IposiBH (yHK-
mionaapHOI akTrBHOCTI MCK (31aTHICTD /10 KOHTAKT-
HOi MDKKJITITUHHOI B3a€MOJIIT Ta KOJIOHI€YTBOPEHHS)
OIOCEPEIKOBaHI OKPEMUMHU MEXaHi3MaMH, 1110 B1Ipi3-
HSIFOTHCS 32 Uy TJIMBICTIO JI0 KPIOKOHCEPBY BaHHSI.

BucHoBknu

1. TlokazaHo, 0 CBIXKOBHILJICHI Ta KPIOKOHCEPBO-
Bani MCK tumyca mumreit miHii CBA, sxi 3maTHi 10
T epeHITIFOBAHHS 32 OCTEO- 1 AIUTTOTCHHUM HATIPSIM-
KaMH, MO)KHA OJTHAKOBO €(DEKTUBHO KyJILTUBYBaTH Ha
CKJISTHIH 1 TUTACTHKOBIH MOBEpXHX, yamkax [leTpi Ta
JIYHKaX TUTaHIIEeTiB (YTBOPEHHS KOJIOHIH), a TAKOXK Ha
1etoaHoBUX MmIacTuHax ((popMyBaHHI MOHOIIAPY 3
000x cropiH 1enodany). Hapomieni Ta KpiokoHcep-
BoBaHi MCK TuMyca Jipyroro nacaxy MarTh BUKH-
BaHicTh 80-90%. Metoau HapouryBanas MCK timyca
in vitro Ta HaKOIMYEHHS HEOOX1AHOI IX KUIBKOCTI
LIISIXOM KPIOKOHCEPBYBaHHSI MOXKYTh OyTH TIepCIIeK-
THUBHHUMH JUISl BAKOPUCTAHHS Y KITIHIYH1H MTPaKTHIIL.

2. BcTaHoBieHO, IO 3MINTyBaHHS CYCII€H31H
CBDXKOBHIINEHUX 1 po3Mopokennx MCK tumyca 3
TAUMOIIUTAMA ab0 KIITHHAMH JiM()aTHIHUX BY3JIiB
Ta (peTarpbHOI MEeYiHKM MUIIEH 13 HACTYITHUM IEHT-
pudyTyBaHHSIM Ta pECyCIIeHIYBaHHIM cpuse Gpop-
MyBaHHIO acorianiiit MCK i Ha3BaHHX TeMOMOeTHY-
Hux KiTrH y Bursiai OJIP. Le cBiquuTs npo HasBHICTD
y OUX KJIITHH MEMOpaHHOI CIOPiJHEHOCTI Ta mpo ii
30epeKeHHs] y B3a€EMOJIIOUMX KJIITUH Micls Kpio-
KOHCepBYBaHHs. HalOIbI1010 3JaTHICTIO 10 KOH-
TakTHOT B3aemoii 3 MCK Ttumyca BOJIOJIiFOTH THMO-
IUTH.

3. Oneprkani pe3ysbTaTd J03BOJISIOTH PEKOMEH-
JIyBaTH PO3POOJICHUH eKCTIEPUMEHTATBHUM ITLIX1]T 7SI

12

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 DM SO, affected their ability to differentiate
[1, 5, 6]. These differences asfor 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 MSCssuch 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 amonolayer on both sides of cellophane).
Grown and cryopreserved thymic M SCs of the second
passage had a survival rate of 80-90%. The methods
of growing of thymic MSCsin 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 M SCswith
thymocytes or cells of lymph nodes and murine fetal
liver followed by centrifugation and re-suspending
resulted in the grouping of MSCs and hematopoietic
cellsintheform of FLRs. Thistestifiesto the presence
of membrane affinity in these cellsand itspreservation
ininteracting cellsafter cryopreservation. Thethymo-
cytes possessed the highest ability to the contact inte-
raction with thymic MSCs.

npo6nemun kpioblonorli i kpiomeanunHn
problems of cryobiology and cryomedicine

Tom/volume 28, Ne/issue 1, 2018



BHUBYEHHS MEXaHI3MIB MDKKJIITHHHOI B3a€MOZIT 3 Me-
TOTO TTO/IAJIBIIIOTO BUKOPUCTAHHA Y KpioOioJorii.
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3. Thefindingsallow to recommend the devel oped
experimental approach for studying the mechanisms
of cell-to-cell interaction and itsapplication in cryobio-
logical studies.
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