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MesenximasibHl CTOB6ypOB1 KJIITUHA (MCH) IJIAIIEeHTH aeaam yacrTiIe 3acTo-
COBYIOTBCS B DeTeHePaTUBHI MEIUITIHI JJIs1 JIIKYBAHHS HEHPOTIATIi, IyKPOBOTO
niabery, OIIKIB, BAPA30K, HEILTI IS, epeT4acHOr0 BUCHAKEeHHS S€THUKIB, KJTi-
MaKTepudHOro cuHapomy. [lepeparamu moxiTHUX IITATICHTH € 3HUMKEHA IMyHO-
PeHHICTB, BUCOKA IPOJihepaTuBHA AKTUBHICTD, BIICYTHICTh €TUYHUX 1IP0bIIeM,
TPOIIHICTDH JI0 OPraHiB craTeBoi cucteMu [1-3].

3acTocyBaHHS Me3eHXIMaJIbHUX CTOBOYPOBUX KJITHH HA pianx HOCISAX nae
aMory MozindiKyBaTH iXHI BJIACTHBOCTI JIJIS JIIKYBAHHS KOHKPETHOI IATOJIOTIi.
Iaxancynamis MCK B asmbrinatai HOCIi € MOPIBHAHO IIPOCTOK) METOAUKOK Ta
JIae 3MOT'y 3HU3UTH 1MYHOI‘eHH1CTI: KJIITHH, TIOJIOBYKUTH 1X (DyHKITIOHYBAHHS IIPA
TpaHCILIAHTAIIlll, 3a0e3IIeYnT iX JOCTAaBKY J0 MICIlA ypaskeHHs [4,5] .

Jls Meu9IHOro 3acTocyBaHHs GloMaTreplasly BakJIMBO PO3POOMTH METOIH
KOPOTKOYACHOTO 30epiraHHsa IIiJ yac TPAHCIOPTYBaHHS BiJ| 610T€XHOJIOTIUHOI
nabopaTopli 10 KIHIKK [6]. Y monepesHix JOCIREHHAX IPOJEeMOHCTPOBAHO
110 B paal kpiokoHcepByBanHsa MCK narenTn Ha anbriHaTHUX HOCISAX CIIOCTE-
piraeTbcs BTpaTa KJITHH, IO 3yMOBJIIOE HEOOXITHICTD MONIYKY 1HIITMX METOJIIB
3bepirauus [7]. ,Z[OBe)leHa MOKJIUBICTh KOpPOTKo4YacHoro 30epeskenns MCH
JepMH, SKUPOBOI TKAHWHU Ta TNelaTOINTIB Ha aJblHATHUX HOCIAX HIPU TEMIIe-
parypax +4— 23°C [5,8,9]. V1iM, rmiTruHI IJTATIeHTH PISHATHCA B KJIITHH, BU-
JUIEHUX 3 IHIHX JIKePeJt, HaBITh SKII0 BOHU BCl MAIOTh XaPAKTePUCTUKA MCK
[10]. Takum ymHOM, HEBUPIIIIEHUMHU € TTUTAHHS cyOHOpMOTepMiuHOoro (+20°C)
Ta TiIIOTEPMIUYHOI0 (+4°C) sbepiranna MCH mranenTn B anbriHaTHUX CTPYK-
Typax. BammBum Taxox € BUOIp MeTO/IIB IIBUJTKOI CRpI/IHlHPOBOI omurxu MCK
IUTAIEHTH B QJIbIHATHUX CTPYKTYPaX Iepes iX KIIHIYHAM BUKOPUCTAHHSM.

Mera po6oTu — BU3HAYEHHS MOKJIUBOCTI CyOHOPMOTEPMITHOTO T TiloTep-
MIYHOr0 30epiraHHsa Me3eHXIMAJIbHUX CTOBOYPOBHUX KJIITHH ILTALEHTH B AJIbIi-
HATHHUX HOCISX.

Marepianu i1 MeTOOM MOCJIiA:KEeHHA. Z[ocmmiceHHﬂ OyJ10 IPOBE/IEHO
B pamrax HJIP «JlociisxeHHss TepopOTEKTOPHOI Ta repoTepaneBTUIHOI i
maamnesTapaux 61000’extiny (JIP No 0114U00131).

IInamenTn oTpuMyBaIn 3 IHPOPMOBAHOI 3TOQU KIHOK IIICJIsI OIIepAallil Kecapis
postua. MCK mmamentn orpuMmysaan epMEeHTATUBHEM METOIOM, OITMCAHNIM
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pamuirmre. Kimituan manu xapakrepuctuku MCK (imyrodernorunr CD90+, CD73+,
CD105+, CD34—, 3maTHi 10 IHAYKOBAHOTO MU EPEeHITIIOBAHHS B aUIIOTeHHOMY,
XOHJPOT€HHOMY Ta OCTEOTeHHOMY HampsaMirax) [7].

AsprinaTHI MIKpocdepH 3 KIITHHAMHU IUIAIEHTH OTPUMYBAJIU IIJISXOM I10-
JiMepu3altii ajbrinaTy HaTpPilo B IPUCYTHOCTI 10HIB KasbItio [5,7]. [l mporo
roryBasu 1% po3umH ajbriHary Hatpio Ha PBS, BigTak pecycrensysaiu B OT-
pPUMAaHOMY PO3YMHI KJIITHHHU ILJTAIeHTH B KoHIleHTparii 1X108/vut. Yepes mimpwury
3 ronkoo poamipom 29 G KamaJii OTpUMAHUM PO3UYUH B 2% POIUUH XJIOPHIY
KaJbIlio 3 BucoTu 3—5 mM. OTpuMmanl ajJbriHATHI MiKpocdepH IIepeHOCHIIN
B cepemoBuiie DMEM («BioWest», ®pamiris) aj1s momasIbIioro KyJIbTUBYBAHHS
a0o 30epiraHHs.

AunprinatHi MiKkpocdepr 3 KJIITHHAMU ILIAIEHTH 30epirajii y cepegoBHIIl
DMEM y migpHO 3aKpUTHX IOJIIPOIIIEHOBUX IPOOipKax Ipu cyOHOpMOTep-
mivaux (~ +20°C) Ta rinorepmiynnx (~ +4°C) ymosax. Koxni 24 roq mposogumm
MTT-tect, TecT BIQHOBJIEHHS pPe3a3ypHUHYy, TECT CIIOKMBAHHSA TJIIOKO3H 3 cepe-
JIOBHIIIA. Ik o3 THRHE KOHTPOJIb 3aCTOCOBYBAJIH KJITHHA B QJIbTHATHHUX
HOCIAX 07Ipady MicJs BHUIJIEHHS, AK HETaTUBHUU — KJITHHM, JeBiTasizoBaHi
96% eTaHOJIOM Iiepe] lHRal'IchIHIJ;leIO

HpOBo,umm OTITUYHE MIKPOCKOIIIYHE JIOCTI/KeHHS 3 BITATbHUM 3a0apBJIeH-
HSIM HEHTPaIbHUM YePBOHUM, TPUTIAHOBUM CUHIM, KOH(DOKATBHY JIa3epHY CKa-
HYIOUy MIKPOCKOIIIIO 13 3a0apBJIeHHAM d)moopncm/m IlaleTaToM Ta IIPOIMiIiyM
momunom (FDA/PI) 3a panimre onucaguMuy IpoToKoaaMu [7].

Jls poBenertss MTT-Tecty anprinaTHi Mikpocdepu 3 KIIITHHAMY IIAITEHTHA
1IHKyOyBasu 4 ron B 12-koMipKoBUX ILTaHIIeTax y cepegosumil, DMEM 3 moxa-
BauaaMm MTT («Sigma», CIITA) B kimmesiit korrenrparii 0,5 mr/mi 8 CO, -iH-
ky6aropi (Thermo Fisher Scientific, CIITA) nipu 37 °C B aTMoccbepl 35 % éO .

Tect BIZHOBJICHHS pe3asypuHy TIPOBOIMIIN AHAJIOTTYHUM CIIOCO00M, pe3asy
puH («Sigma», CIITA) TOTaBaJIA B RlHHeBlI/I koHuenTparii 0,15 mr/m, 1HRy6yBa-
i 24 rox. OUTHYHY IIITHHICT BUMIPIOBAIA Ha cneRTpO(bOTOMeTpl PV 1251C
(Solar, Binmopycs) mpu mossxmml xBriai 590 HM.

BusnavenHs morJMHAHHSA MTIOKO3U 3 *KUBUJILHOT'O CEPEIOBUIIA TTPOBOMIIH 34
J0IIOMOrot0 komepiiiiaoro Habopy «['mokosa Liquid 500 C» (Erba Lachema s.r.o,
Yexist) BIOIOBIAHO J0 IHCTPYKINI BupoOHMKA. BuMipioBaay OOTHYHY IILILHICTD
cepemoBHINa 1HKYOyBaHHA Ha crexTpodoromerpi PV 1251C (Solar, Bimopycs).

J1J1s1 00pO0OKM 300paskeHb 3aCTOCOBYBAJIH IIPorpaMue 3abeaneuerHs ToupView
V 3.7 (Hangzhou Toup Tek Photonics Co. Ltd, Hangzhou, China). Jlj1a orpuman-
Hs CTAaTUCTUYHO BipOTIIHUX BUCHOBKIB 3acTocoByBasu U-kputepiit MaHa-YiTHi.
JI71s1 cTaTHCTUYHUX PO3PaXyHKIB T4 00POOKH JaHUX BUKOPUCTOBYBAJIU IIPOTPAMHE
sabesmeuenns Past V. 3.15 (University of Oslo, Norway).

PeaynwpraTu ta ix o6rosopenHns. [lpu HomMeplsaun PO3YMHY aJIbriHATY
HATPIIO0 3 KJIITWHAMY IIJIAIIeHTH B KOHIeHTparii 10%My B pO3unHi XJI0PUCTOTO
KaJIBITi0 OTPUMAaHI asbrinaTHi Mikpocdepn niamerpom 1,5-2,0 MM 3 KiTHHAMEI
IUTAIeHTH, Kl 3HAXOJUJIACA B OKPEMUX KOMIpKaXx, 6yJII/I PIBHOMIPHO PO3IIO.Ti-
JIeHl 110 Mikpocdepax (PUCYHOK a, 0).

JIJI OIMHKY "KUTTE30aTHOCTL KIITHHY B aJbrIHATHUX MiKpocdepax 3abaps-
JIOBAJIA HEUTPAJIbHUM 4vepBoHUM, TpunaHosuMm cuHiM, FDA/PI, nposoguin
pearmio MTT (puc. 1, 6—¢). Kmituan 3abapeioiThes BrIIesralaHuMu Oaps-
HUKaMHU BIIIOBITHO 70 *KUTTE3ATHOCTI TAK CaMo, AK 1 KJITUHY, He 3aKJII0UeH]
B Mikpocdepu, ae € jesaxi ocodmmBocti. Tak, HekUTTE3NATHI KITITHHE 3a0apB-
JIOIOTHCST TPUTIAHOBUM CUHIM, JKATTE3/IaTHI — HEUTPaTbHUM YEPBOHUM Ta MTT.
[limpaxyBaHHsa KJIITHH, 3a6apBJ1eH1/1x TPUIIAHOBUM CHHIM 400 HeHTpaJIbHUM
YepPBOHHM YCKJIAJIHIOETECS HacaMIlepes| TUM, 110 KJIITUHH, K1 He Iepe0dyBaoTh
y doryci MIKpocKoIa CHPUHMAIOTHCS, AK He3a6apBJIeH1 L[Io mpobIeMy MOKHA
BUPIIITUTHA 3aCTOCYBAHHIM ROHd)ORaJILHm MiKpockorrii 13 3abapsieratram FDA/PI
a6o 3abapsaerusam MTT, askwuit e 61b1 KoETpacTHHUM. [IpoBecTy cranmapTHUIA
MTT-tecT 3 po3unHOM Ta eKCTpaKIliel popMasaHy He BIAJIOCA Yepe3 HEeIIOBHY
ekcrpaxkirio MTT 3 anpriHaTHUX cep TUMETHIICYIb(POKCIIOM UK €TAHOJIOM.
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MCK muranenTr B asbrinaTHUX MiKpocdepax: a, 6 — 6e3 3abapBiIeHHs;
6 — 3abapBJIeHH HEUTPAIHLHUM YePBOHUM; O — 3a0apBJIEHHA TPU ITAHOBUM CHUHIM;
e — zabapsienna FDA/PI; e — sabapsnenas MTT. Macmrra6ui mgimiviku 100 Mrm.

IIpu cyomopmorepmiuaoMmy (+20°C) 30epiramui anbriHaTHUX Mikpocdep
3 KJIITHHAMHY TUIALEHTH OyJI0 BUSBJICHO 3HAYHE 3HUKEeHHS IIOKa3HUKIB MeTato-
JHYHOI aKTUBHOCTI Ticss 72 ron 36epirannsa (tabs. 1). Mopdosoriunoi pisauI
P JIOCJTIIsKeHHI MiKpocdep, 110 30epiraiu Ipu cyOHOPMOTEPMIYHHUX yMOBAX
HEe BUSBJIEHO IPOTATOM YChOI'O TEPMIHY 30epiramHs.

Tabauma 1

XapakTrepucruka KJIITUH IUIALEHTU B ajJIbriHATHUX MiKpocdepax

nicis 30epirauua B cyoHopmorepmiunux (+ 20°C) ymoax (M + m)

306epiranns Tecr BimHOBIIEHHA pe3a3ypuHy, Tect cnosKUBaHHS IIIOKO3U,
% 3MeHIIeHHsa a0copoil MMouas/n
KonTposs 53,2 + 2,8 1,8+ 0,12
24 ron 50,6 + 3,2 1,7+ 0,25
48 ron 48,3+ 2,5 2,1+0,18
72 ron 32,56 + 4,1* 2,4 +0,16*
96 rox 13,9 + 3,4* 2,5 +0,08*%

IIpumirka: * — BiporigHicTh pi3HHUIL 3 KOHTpoIeM p < 0,05.

IIpu rimorepmiuHoMy 30epiramui MerabosiuHa AKTHUBHICTH BIPOTIIHO 3HH-
SKyBaJIach Bike Imiciig 48 rox 30epiramus (tadi. 2). BigcyTHicTs MOpdoI0TIYHIX
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3MIH IIOB’SI3YyBaJIM 3 THM, IO KJITHHM 3HAXOOATHCS B OKPEMHX KOMIPKAX Ta
Ba'KKOJOCTYIIHI JIJIA BI3yaJsIi3arrii.
Tabnuma 2

XapakTrepucTuKka KJIITUH IUIALEHTHA B ajJIbriHATHUX Mikpocdepax
niciia 30epiranua B rimorepmiuaux (+ 4°C) ymosax (M + m)

30epirauusa TecT BinHOBIIEHHA pe3a3ypuHy, Tecr cnoKUBaAHHS TIIIOKO3H,
% 3MeHIIeHHs abcopomii MmMouab/n
Konrpoin 53,2 + 2,8 1,8 +0,12
24 ron, 47,3+ 2,4 20+1,5
48 rox 30,2 + 3,8* 2,3 +0,10*
72 rox 12,9 £ 2,1% 2,5+ 0,07*

IIpumirka: * — BiporigHicTs pisHuk 3 KoHTposaeM p<0,05.

Taxum YHOM, MOKHA CTBEPIMKYBATH, 1110 MOKHA 30epiraTy KJIITHHY ILJIAIeH-
TH B aJbIIHATHUX HOCIAX Y CYyOHOPMOTEpPMIUYHMX yMOBax 110 48 rog 6e3 BTpaTtu
MeTa00JIYHUX XaPAKTePUCTUK Ta CTPYKTYpH. 30epeskeHHs mmoHasn 48 rog, abo
B TIIIOTEPMIYHUX YMOBAX IMPU3BOJUTH JI0 SHUMKEHHS MeTa00JIIYHOI aKTUBHOCTL
kaituH. [le MokHA TOACHUTH TUM, 10 PePMEHTHI CUCTEMHU JIIOJUHU ITPUCTO-
CcoBaH1 110 (PyHKITIOHYBaHHS TIPU +37 °C, samxenHs TemnepaTypu 1o +4 °C e
JJIsT HUX KPUTUYHUM, TOJL K cy6HopM0TepM1qH1 YMOBH 3[JATHI IIATPUMYBATH
MeTaboJII3M Ha plBHl JOCTATHBOMY JIJIS1 BHYKMBAHHSI [11]. BI‘I,HHO 3 JIaHUMU,
OTPUMAHUMHU HA KJITHHAX QKI/IpOBOI TKAHWHU, ONTUMAJIbHUM 1alla30HOM JIJIsT
36epiranHsa KiituH € +15-21°C [9)]. Mopdoononqﬁe JOCJIJIZKEHHS KJITHH B aJIb-
TiHATHUX M1Rpocd)epax € MeJIOIH(POPMATUBHUM Uepe3 BayKKICT Bl3yasrizarii
KJIITHH Y TPUBUMIPHIN KOHCTPYKII Ta MIIBHICT anbrinary. [suaxuvu cxpu-
HIHMOBHMH TE€CTAMM MOKYTH OyTH 3a6apBJIeHHH Tpuna"osum cuHiM Ta MTT.

Bucuosku. 1 morped pereHepaTHBHOI MeIUIIMHN JOITLJIBHO 3aCTOCOBY-
Batu cyoropMmorepmiure (+20°C) 30epiraHHg KIITHH ILIAIEHTH B AJIbIHATHHX
cdepax He 6Lk Hik 48 roz1. 30epexeHHs MOHAT 48 07y CyOHOPMOTEPMITHUX
yMoBax, a60 24 To] — y TITOTepMIYHUX YMOBAX IIPU3BOUTD /IO PI3KOTO 3HUKEH-
Hs MeTab0JIIYHOT aKTUBHOCTI.

Ilepcnexmueu nodanvuiux Haykosux 0ocniodxcers. llnanyerbcs BUBUCHHS
MOKJTMBOCT] 3aCTOCYBAHHS KJITHH IJIAIIEHTH B aJIbIIHATHUX cdepax JJis Jii-
KYBAHHS €KCIePUMEHTAJIbHOI MHEeKOJIOTTYHOI MaTOJIOr.
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Mesenchymal stem cells (MSCs) are actively used in regenerative medicine to treat neuropa-
thies, diabetes mellitus, burns, ulcers, infertility, premature ovarian failure and climacteric syn-
drome. MSCs application on different carriers allows to modify their properties for the different
pathology treatment. For the biomaterials medical application, it is important to develop short-
term storage methods for their transportation from the biotechnological laboratory to the clinic.

The aim of the study was to determine the possibility of subnormothermic and hypothermic
storage of placental mesenchymal stem cells in alginate carriers.

Placental MSCs were isolated with enzymatic method from placenta of women after cesarean
section with informed consent. Encapsulation in alginates was done by dropping of 1% sodium
alginate solution with cells in a 2% calcium chloride solution. The cells in the alginate beans
were stored in a medium in subnormothermic (~ + 20°C) and hypothermic (~ + 4°C) conditions.
Every 24 hours morphological study with trypan blue, neutral red, FDA/PI staining, resazurin
recovery test, and glucose test was performed.

When polymerizing a solution of sodium alginate with placental cells at a concentration of
10%ml in a solution of calcium chloride, alginate microspheres with a diameter of 1.5-2.0 mm
with placental cells where obtained. Cells were evenly distributed over the microspheres in
separate cavities. Cells are stained with the trypan blue, neutral red, FDA/PI according to
viability, as are cells that are not encapsulated in microspheres. The non-viable cells where
stained with trypan blue, viable cells where stained with neutral red and MTT. A standard
MTT test with formazan extraction was not indicative due to incomplete formazan extraction
from alginate spheres with dimethyl sulfoxide or ethanol. Resazurin recovery test and glucose
test were indicative.

After 72 hours of subnormothermic storage of alginate microspheres with placental cells, it
was found that a significant metabolic activity decreasing. In hypothermic storage, metabolic
activity was decreased after 48 hours of storage. It can be explained by the adaptability of human
enzyme systems to functioning at 37 °C and the temperature decreasing to 4 °C is critical for
them, while subnormothermic conditions are able to maintain metabolism at a level sufficient
for survival. The morphological study of cells in alginate microspheres was not informative,
because of the difficulty cells visualizing in a three-dimensional structure and the density of
alginate. Rapid screening tests may include trypan blue staining and MTT test.

Conclusions. Placental cells in alginate microsphers can be stored in subnormothermic
(+20°C) conditions no more than 48 hours. Storage more than 48 hours in subnormothermic
conditions, or 24 hours in hypothermic conditions leads to a sharp metabolic activity decreasing.

Key words: MSC, placenta, alginate, subnormothermia, hypothermia, storage.



