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Bucoka npostidepaTiBHa aKTHBHICTH Ta MOYJIUBICTh
nudepenianii y KIITHHA BCIX 3apPOJKOBHUX JIMCTKIB, sIKa
NpUTaMaHHa 1HyKOBaHUM ILTFOPUIIOTEHTHIUM CTOBOYPOBUM
wiituaaM (ITICK) Ta emOpioHanbHUM CTOBOYPOBUM KITITHHAM
(ECK) pobuts ix oiHUM 3 HAKpaIIUX MOTEHIIATbHUX [KEPest
JUISl JTIKYBaHHS 3aXBOPIOBaHb CEepIsl METOJaMU KIITHHHOT
Tepartii Ta pereHepaTHBHOI MeauiuHu. OCHOBHA IPHYKHA
CEpIICBHX 3aXBOPIOBAHb — HE3IATHICTh TKAHUHHU CEPILIS BiTHO-
BUTH BTPA4YeHi KapiOMiOIMTH BIacCHUMU criiamu. OfIHaK Ha
ChOTO/IHI OJTHIEIO 3 CYTTEBUX MEPEIIOH y 3aCTOCYBaHHI IIUX
KJTITHH B pereHePaTHBHIM MEIHIINHI € CKJIAIHICTh OTPUMAHHS
BEJIMKOT KIJTBKOCTI M’ SI30BUX KITITHH CEPIsl, HEOOX1THUX ISt
TpaHcIUIaHTalii. BupimmTs 110 npodiemMy MOKHa BIIOCKOHA-
JICHHSIM METO/IB Ar(epeHIIIFOBAHHS, a TAKOX 3aCTOCYBaH-
HSIM (haKTOpIB, sIKi, 3 OHOTO OOKY, € HETOKCHYHUMH JIJIs Op-
raHiamy, a 3 iHIIOro — crpusitoTh TudepeniiroBantio [IICK
y KapiOMiOLIUTAPHOMY HAIPSMKY.

Hocnimxeno na meroau mudepenuitoanns ECK ta [IICK
B Kap/liOMIOLIUTH Yepe3 yTBOpeHHs eMOpioinHux Tineus (ET):
METO/| BUCSYOT KparLIi i METOJl KyJIbTHBYBaHHS B CyCIEeH311
KYJIETYpH Ha opOiTasibHOMY 1ielikepi. ExcriepumenTy npoBo-
JIMITH Ha TeHeTuaHOo MonudikoBanux niHisx ECK ta ITICK
MHILIIL, SIKi eKCIIPECyBaJIH 3eJIeHUH (IIyopeclieHTHHI TpoTeiH
(eGFP) nix koHTposiem kapaiocneuudiyaoro o-MHC-npo-
MoTtopa. KinbKicHe BU3HaueHHS yTBOPEHUX KapAiOMIOIHTIB
KJIITHH CeplIis TPOBOINIIA METOAAMH ITPOTOYHOT HIUTO(ITYO-
puMeTpii Ta GryopeciieHTHOT MiKpOCKOITIi.

Y mporeci ekcriepuMeHTaIbHOT po0oTH OYII0 miaATBEp-
JUKEHO, 110 Metoau nudepeniiiroBanis ECK MoxxyTs OyTH
3actocoBani yis nudepentitoanns [IICK. Otpumanns kap-
JIIOMIOLIMTIB ITiJ1 Yac KYJIbTUBYBaHHS B CYCIICH3IMHIN KyJIBTYpi
3 IMOCTIMHUM TOPU30HTAIBHUM IepEeMIlllyBaHHIM 3a0e3-
neuye Outbiry KimbkicTb ET 3 qudepenuiiioBanuMu KiiTHHA-
MH CepIIs, H’XK METO/I BUCAYO01 Kparuti. 3acTocyBaHHs 1%-ro
JIMCO y mporieci aud)epeHIiFoBaHHS CTUMYITIOE YTBOPEHHSI
kiituH cepist. Haikpamuii edext criocTepiraBest mpu 1o/1a-
BaHHi JIMCO 3 5-10 10 9-T0 IHS KyABTUBYBaHHS, Ha 5% MEH-
11Ie KJIITHH CeplLisl yTBOPIOBAJIOCH i yac noaasants JJMCO
3 4-ro 10 9-ro nHA KynbTHBYyBaHHA. OIHAK 3aCTOCYBaHHS
JMCO 3a 3 nni 1o noyarky popmysanns ET abo B nepui 3
IHi iX popMyBaHHS MOBHICTIO NMPUTHIYYBAJIO YTBOPEHHS
GFP*-xituH, 110 Moke o3Ha4atH, 110 JIMCO crpusie nude-
PEHLIIOBaHHIO ME30/IePMalIbHUX KIITHH y KapAioMiOIu-
TAapHOMY HalpsIMKY, ajie Ma€ TOKCUYHUI BIUIMB Ha POLIEC
JnudepeHIIioBaHHS paHHIX eMOPIOHAJIBHUX Ta IHIyKOBAaHUX
IUTFOPUIIOTEHTHUX CTOBOYPOBUX KIIITHH Y ME30/IEpPMAIIbHOMY
HarpsMKYy.

3acrocyBanus 1%-ro JIMCO crpuse qudepeHiiroBaH-
HIO B KIIITHHH CEPLIS i1 Vitro, OHAK TOTPEOY€ MOAaIbIIOr0
JIOCITIJDKEHHSI Ta JieTaji3alii MOJIeKyJIIPHUX OCHOB i MeXa-
HI3MIB BIUIMBY MaJIMX MOJIEKYJI Ha TpolecH npomideparii,
nudepeHmianii Ta eKCrepUMEHTaIbHOTO TiCTOreHE3Y.
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High proliferative activity and the ability of cell dif-
ferentiation of all germ layers, which is inherent to induced
pluripotent stem cells (IPSCs) and embryonic stem cells
(ESCs) make them one of the best potential sources for the
treatment of heart diseases by the methods of cell therapy
and regenerative medicine. The main cause of heart diseases
is failure of heart tissue to recover lost cardiomyocytes
using own resources. But today one of the major obstacles
in the use of these cells in regenerative medicine is the dif-
ficulty in obtaining a large number of heart muscle cells re-
quired for transplantation. Solving this problem is possible
by improving the methods of differentiation as well as the
use of factors which on the one hand are non-toxic to an
organism, and on another they promote differentiation of
IPSCs in cardiomyocyte direction.

We have investigated two differentiation methods of
ESCs and IPSCs in cardiomyocytes by formation of embryoid
bodies (EBs): method of hanging drop and the one of
culturing in the suspension of culture on the orbital shaker.
The experiments were performed on genetically modified
lines of mice ESCs and IPSCs which expressed green fluo-
rescent protein (GFP) under the control cardiospecific O-
MHC-promoter. Formed cardiomyocytes of cardiac cells
were quantified by flow cytofluorimetry and fluorescence
microscopy.

During the experimental work we have proved that ESC
differentiation methods can be used to differentiate IPSCs.
Obtaining the cardiomyocytes during culturing in suspen-
sion culture with constant horizontal stirring provides more
EBs with differentiated heart cells than the method of
hanging drop does. The use of 1% DMSO during differen-
tiation stimulates the formation of heart cells. The best effect
was observed with DMSO supplementation from the 5" to
9" day of culturing, by 5% less heart cells were formed with
DMSO supplementation from the 4" to 9" day of culturing.
But the use of DMSO 3 days prior to formation of EBs or in
the first 3 days of their formation completely suppressed
the formation of GFP* cells, indicating that DMSO promotes
the differentiation of mesodermal cells towards cardiomyo-
cytic lineage, but has a toxic effect on the differentiation of
early embryonic and induced pluripotent stem cells in
mesodermal lineage.

Application of 1% DMSO promotes the differentiation
of heart cells in vitro, but requires further investigation
and detalization of molecular bases and mechanisms of small
molecules effect on proliferation, differentiation and expe-
rimental histogenesis.
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