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Hapasi TpaHcruiaHTanis reMOmoeTHIHIX CTOBOYPOBHX
KIITUH € paJiKaJbHUM METOJIOM JIIKyBaHHS 0araTbox
OHKOTeMaTOJIOTIYHNX 3aXBOPIOBAHb JIOAWHH. Y 3B’ SI3KY
3 ITUM OTPUMaHHS iH(pOopMarii Ipo HasBHICTH CTOBOYPOBUX
KJIITHH y TOTCHI[IHHOMY TPaHCIUIAHTATi € OTHUM 3
KJIFOYOBHX ITUTAHb CYYaCHOI TPAHCIUIAHTOIOT1{, OCKITBKI
Bl IXHBOI KUIBKOCTI i (pyHKIIOHAJIBHOI aKTHBHOCTI
3aJISKUTh YCIIX BKazaHoi mponenypu [3, 4]. Llinmkom oue-
BU/IHA HEIOCTATHICTh TUTBKHA MOP(HOIOTIYHOTO BUBUCHHS
reMOMOeTHYHMX KIITHH. Came (yHKIIOHAIbHI METOIN
JOCTIPKEHHS KIITHH JO3BOJISIOTH BUABHUTH ITOTEHIIAI X
npomideparnii Ta mudpepenmiarnii. Tomy oriHKa nepcrek-
THBHOCTI MaiiOyTHBOTO TPaHCIUIAHTATa, a caMe e(PEeKTUB-
HOCTI BiJTHOBJICHHS T€MOII0€3Y, Ha ChOTO/IHI Ha/I3BHYaifHO
BayxMBa. MeToro JJaHoi poOOTH OYI0 OIIHUTH MOP(O-
JIOTi4YHI 0COOJIMBOCTI Ta (PYHKIIOHAIEHY aKTUBHICTD PaH-
HiX TeMONOCTUYHHUX KIITHH-IONEPEIHUKIB KOPAOBOI
KPOBI SIK ITOTEHIIfHOTO TPaHCIUIAHTATA.

7151 oTprMaHHS OTEHIIIHHOTO TPaHCIUIaHTaTa TeMo-
MOSTUYHMX KIITHH 3a3BU4ail BHKOPHCTOBYIOTH CYCIICH31I0
30arayeHnx JOBrOTPUBAINM KyJI5THBYBAaHHIM reéMOIIoe-
THYHUX CTOBOYPOBHUX KJIITHH Ta X HAHOIIDKIMX HAIIIA TKIB.
BripomoBx TpUBANIOro KyJIbTUBYBAaHHS (5—7 THXKHIB)
KYJIBTYpa FeMOIOCTHYHHX KIITHH KOPJOBOI KPOBI MOXKE
npoidepyBaTH i TUPEPEHIIIFOBATUCS PI3HUMH MUIIXaMH
[2]. B onTuManbHUX YMOBaxX BOHA 30aradqy€eThCcsi Ha CTOB-
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Nowadays, transplantation of hematopoietic stem
cells is a radical way for treating many oncohematologic
diseases in human. In this regard, information on the
presence of stem cells in potential graft is one of the
key issues of contemporary transplantology, due to
strong relation of their number and functional activity
and the success of the procedure [3, 4]. The inconsis-
tency of solely morphological study of hematopoietic
cells is apparent. Namely functional assessment of cells
could reveal their proliferative and differentiation poten-
tial. Therefore, the evaluation of future graft sustainability
in terms of efficiency of hematopoiesis restoration is
very important now. Thus, the aim of this study was to
estimate the morphological characteristics and functional
activity of early hematopoietic progenitors from cord
blood as a potential graft.

To procure a potential graft of hematopoietic cells
one usually utilizes the suspension of hematopoietic stem
cells and their closest descendants enriched in long-term
culture. During long-term culturing (5—7 weeks), the
culture of cord blood hematopoietic cells could prolife-
rate and differentiate in various ways [2]. In optimal con-
ditions, it is enriched with stem cells and progenitor cells,
but in the case of invincible negative reasons, the cells
in culture differentiate into macrophages, regardless their
promising appearance under inverted microscope [8].
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OypoBi KIITHHH Ta KIITHHH-TONEPEIHUKH, IIPOTE 32
HasIBHOCT1 HETATUBHUX NMPHYMH, SKUX HE BAAJIOCS 3aI10-
OIrTH, KIITHHHU y KYJIBTYPi TUPEPEHIIIOIOTHCS Y MaKPO-
(haranbHOMY HANpPsIMKY, X04a Ii/l iHBEPTOBAHUM MiKpO-
CKOIIOM KYJIBTYpa MOY€ MaTu IIepCclIeKTUBHUM BUIIAL [8].

3 MeTo10 OniHKH MOP(OPYHKIIIOHATTEHUX OCOOIMBOC-
Tel KITITHH-TIOTIEPEIHIKIB KOPAOBOi KPOBi, KYJBTUBOBAHIX
y IOBTOTPHBANIH KYJIBTYPI in Vitro, POBOIIIIH iX aHAII3.
J71s1 IOTO KITITHHIY, BIJTYYCHI 3 JOBTOTPUBAIOI KYJIBTYPH,
BiIMHBaJIH NEHTPU(DYTYBAHHIM y )KUBIIILHOMY CEpeO-
Buiili ipotsiroM 10 xB. JKUTTE3MaTHICTD KITITHH BU3HAYATH
3a CympaBiTaTbHIM 3a0apBICHHSIM METHICHOBUM CHHIM,
iX (YHKI[IOHAJIBHY aKTHBHICTh — HUISXOM IJIPaXyHKY
KOJIOHIH-KJIOHIB, SIKi (OPMYyIOTECS KPOBOTBOPHUMH
KIIITHHAMH-TIOTIEPETHUKAMH Y TIBOTHKHEBUI TEPMiH IIPH
KyJIBTUBYBaHHI in Vitro y HaliBpiAKOMY arapi METOJIOM
Pluznik Ta Sachs [7].

3a3maneriip roTyBajIM TOBHE JKUBHIIBHE CEPEOBHIIE
Ha OCHOBI CHHTETHYHOTO >KHBHIBHOTO CEPEIOBHIIA,
TEILTY01 CHPOBATKH, CYMIIIT POCTOBUX (hAKTOPIB, 10 STKOTO
JIOIaBaT! HAMIBPIIKUiA arap. [TiroToBIeHI KIITHHH TIepe-
HOCWJIH Y CyMilll TOBHOTO >KUBMJIEHOTO CEPEIOBHINA 3
arapoM (WIUIBHICTE MOCiBYy 5X10° Ha 1 M), oTpuMany
CYCIICH31I0 pO3IUBaNU y cTepmibHI wamku [lerpi i
MIPOBOAMIM KyJIETHBYBAaHHS 32 YMOB aOCOIIOTHOI BOJIO-
rocri, 5%-1 konnenrpanii CO,137°C.

Pesynbsraru BcTaHOBIIOBaIM Ha 14-11 1EHB KyJIBTUBY-
BaHH. [Ipn miapaxyHKy KOJOHIH-KIOHIB ITiT iHBEpTOBA-
HUM MiKpOCKOTIOM IIpH 30inbienHi 200 3a3Buyaii onep-
JKYBaJIM BUCOKI TIOKa3HUKH: Bia 40 10 60 KOJOHIH-KIOHIB
Ha 10° KyTBTHBOBaHHX KITITHH.

AHaniz MOpQOIOTIYHUX XaPaKTEPUCTUK KYIHTHBO-
BaHMX KJIITHH MPH OJANBIIOMY KYJIFTUBYBaHHI y HaITiB-
piakoMy arapi mOKa3as, O KIITHHH, SIKi CKJIA/IaJTH KOJIO-
Hii, IMiJ] iIHBEPTOBAaHUM MIKPOCKOTIOM Oe3 3a0apBiIeHHS
OyJ10 HEMOXKIIMBO 11eHTH(IKyBaTH, TOOTO KiJIBKICTh OT-
PHMaHHX KOJIOHI-KJIOHIB HE € KpiTepieM iCTHHHOTO CTa-
Hy KynsTypH. CKIIaJ KIITHH, SIKi opMyBasn MaiOy THiH
TpaHCIIAHTAT, OyB Pi3HUM 1 3aJI€KaB BiJl yMOB, B SKUX
BOHH KyJIBTHBYBaNNCs. MexaHi3MmH iX TudepeHnitoBaHHs
y BU3HAUCHUX HAMPSIMKaX IIe A0 KiHIlI He 3po3yMmii [ 1,
5, 6]. Tomy, 00 3aMOOITTH TOMUIIOK, JJISI BUSHAYCHHS
HAsBHOCTI CTOBOYPOBHX IeMONOSTHYHHUX KIITHH Ta 1X
KIITHH-TIONEPEIHUKIB B KYJIBTYPi HE CIIiT 0OMEKYBaTHCh
JIUIIE KiTbKICHAM aHalli30M KJIOHIB.

[TpoBoauny moganbImuii aHaI3 KOXKHOI OTPUMAHO1
KOJIOHII-KIIOHA I BUBYCHHS MOPMOJIOTil KITHH, SIKI
(opMyI0Th KJI0H. 17151 IHOTO TOTYBAJIH ITpEHapaT HACTYTI-
HuM unHOM. Yamky [1eTpi 3 KOJIOHISIMU y HAaIiBPiKOMY
arapi po3KpUBaJIM, BCTAHOBIIOBAJIM ITiJl iHBEPTOBAHUIMA
Mikpockort (X200), mimeTkoro [lacTepa BHTy4ann KOIOHIO
Ta MEPEHOCUIH Y TYyHKY 96-TyHKOBOTO IUIaHIIETA i3
20 Mk xuBuiIbHOTO cepenoBuia RPMI-1640 ta 1%
¢eranpHOi Tenmsaoi cupoBatk. [licns pecycrnenmyBaHHs
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To evaluate morphological and functional charac-
teristics of cord blood progenitors underwent long-term
in vitro culturing, they were analyzed as follows. Cells
procured from long-term culture were washed using
centrifugation in culture medium for 10 minutes. Cell
viability was assessed by supravital staining with Me-
thylene Blue, their functional activity was evaluated by
calculation of clone progenies, formed by hematopoietic
progenitors during two-week-long in vitro cultivation
in semisolid agar according Pluznik and Sachs [7].

Complete culture medium based on a synthetic me-
dium, calf serum, a mixture of growth factors, and sup-
plemented by semisolid agar was prepared in advance.
Prepared cells were transferred to a mixture of complete
medium with agar (seeding density of 5x10° per 1 ml),
the resulting suspension was poured into sterile Petri
dishes and culturing was performed under conditions
of absolute humidity, 5% CO, and 37°C.

The data were collected on the 14% day of cultiva-
tion. Calculation of clone progenies under inverted
microscope at 200 magnification usually showed a high
value: 40 to 60 clones per 10° cultured cells.

Analysis of cells’ morphological characteristics du-
ring the following culturing in semisolid agar showed
the infeasibility to identify using the inverted microscope
the cells forming the colonies if no staining was applied,
i. e. the number of derived clones did not reflect the
true state of culture. The population of cells forming
the prospective transplant was diverse and depended on
the conditions in which cells were cultured. Mechanisms
of differentiation in certain directions are unclear until
now [1, 5, 6]. Therefore, to prevent the erroneous deter-
mination of the present hematopoietic stem cells and
their precursors in culture, the analysis of clones should
not be restricted by solely quantitative assays.

Thereafter we performed analysis of each derived
clone to study the morphology of clone forming cells.
The sample was prepared as follows. Petri dish with
colonies in semisolid agar was opened, placed under the
inverted microscope (magnification of 200), using
Pasteur pipette the colony was collected and transferred
into the well of 96-well plate with 20 pl of RPMI- 1640
culture medium supplemented with 1% fetal calf serum.
After resuspending the cell suspension was transferred
into a cytocentrifuge cuvette, centrifugation was perfor-
med with 1000 rpm for 1 min. The resulting sample
was stained according Romanowsky-Giemza. Further
morphological analysis of the sample was conducted
under a light microscope at 900 magnification, we
calculated the number of colony forming cells with dif-
ferent maturity stages.

Combining together the number of proliferating mye-
loid hematopoietic cells (blasts, promyelocytes, myelo-
cytes, metamyelocytes efc.) and relating of these to the
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CYCICH31I0 KIITHH TEPEHOCHIN y KOMIpPKY LUTOIICHT-
pudyru i mpoBoaH neHTpudyryBanss mpu 1000 06/xB
npotsarom 1 xB. OTpuManuii mpenapat 3a0apBiIIOBaIH 3a
MeTozoM PomanoBchkoro-I'im3a. lani mpoBOaHIH MOP-
(ooriyHmiA aHAII3 IpenapaTy IIiJ] CBITIIOBHM MiKPOCKO-
oM (%900) IUIIXOM MipaxyHKy KIITHH Pi3HOTO CTYIICHS
3pLIOCTI, AKi OPMYBAIIH KOJIOHII.

O06’eTHABIIN B OAHY TPYILY Mi€JIOiTHI TeMOIIOCTHYHI
KIITHHH, AKi mpomidepyioTs (671acTHi, MPOMIEIOUTH,
MI€JIOIMTH 1 METaMI€JIOIUTH Ta 1HIII), | IPOTUCTABUBIIN
X KiJIBKOCTI Makpo(aris, sIKi HE € JKEPEIIOM BiJPOJKEH-
HsI KPOBOTBOPEHHS, OyJI0 BUSBIIEHO, IO B KYJIETHBOBA-
HUX 3pa3Kax, B 3aJIKHOCTI BiJl yMOB 30epiraHssi i Kyib-
TUBYBaHHs, cliocTepiraiacs CyTTeBO pi3Ha KapTHHA.

V pasi nepeBaxkaHHs B IpenapaTax KIiTHH Mi€JIOiHO-
r'0 HaNpsAMKY AU(GEPEHIFOBaHHS PI3HOTO CTYICHS 3pi-
JIOCT1, IPOTE 3 OUIBIIICTIO NPOJTihepyIoUnX KIITHH, — I10-
TEHLIHUH TPaHCIJIAHTAT OL[IHIOBAJIH SIK BUCOKOE(hEKTHB-
HUH Ta 37aTHUN 3a0€3MEUUTH B1IHOBJIEHHS KPOBOTBO-
pEHHSL.

[Ipu oMy, SIKIIO KUTBKICTH MPOITihepyrourx reMo-
MMOETUYHUX KITITHH NepeBUIyBaja KiIbKICTh Makpoda-
raJbHUX KIITHH HE MEHIIe, HiX y 4 pa3u, TpaHCIUIaHTAT
BBa)KaJTM BUCOKOIICPCIIEKTUBHIM, 3JJaTHUM 3a0€311eUUTH
BiJTHOBJICHHSI KDOBOTBOPCHHSI.

V Toli e yac MakpoaraabHa eKCIaHCisl, He3BaXxaro-
YH Ha BEJIMKY KUIBbKICTb KIITHH Y KJIOHaX, CBITYMIIa IPO
3racaHHsd KPOBOTBOPEHHs, BIICYTHICTb UM 3HHUKEHHS
B1JIHOBITIOIOYOTO IMOTEHLIATY, Y 3B’ 13Ky 3 YUM KOHCTAaTy-
BaJIM HEOLJIbHICTh BUKOPUCTAHHS MPOLYKTY 3 TAKUMU
XapaKTepUCTUKaMH B AKOCTi TPaHCIUIAHTATA.

Came BUBUEHHS CHiBBIAHOIIEHHS KUIBKOCTI Mi€NIOIn-
HUX 10 MakpogaraibHUX KIITHH Y KOJOHIAX-KIOHAX
JTI03BOJIMIIO 00’ €KTHUBHO OILIIHUATH SIKICTh ITOTEHI[IHHOTO
TpaHcIJIaHTaTa. Bka3zaHe CHiBBiIHOMIEHHS KiJbKOCTI
TaKUX KIITUH (He MeHII 4:1) € ONTUMaIBHUAM, OCKIJIbKH
3a 30iIbIIeHHs] MakpodaraibHoi excnancii (4:2, 4:3 i
OlJbIle) 3HUKYETHCA 3MaTHICTh KYJIbTYyPaJbHOTO
MaTepiay BiIHOBJIIOBATH remMonoes. Jlo Toro > yssBUTH
co0l KynbpTypy, B fKiii 30BciM Hemae Makpodaris, He-
MOJKJIUBO.

OTxe, y poborti Oymo mocnimkeHo MoppodyHKIio-
HaJIbHI 0COOJIMBOCTI TEMONOETUYHUX KIITHH-TIONEpe-
HUKIB KOPAOBOi KPOBi, @ TAKOXK OLIIHEHO 1X npoiidepaTus-
HUH noteHmian. JlonaTkoBe KyJabTHBYBaHHS 30aradeHol
MOIYJISIIIi KITITHH y HaIiBPiAKOMY arapi 3 METOI0 OTpH-
MaHHS KOJIOHIM KIIITHH-TIONIEPEIHUKIB € aJIcKBAaTHUM
CIIocoO0M OIiHKY NOTeHIiIfHOro TpaHcIanTara. Otpu-
MaHi pe3yJIbTaT! CBiT4aTh PO Te, IO JaHUH METOJ] OI[IHKH
CTOBOYPOBHX T€MOTIOETUYHUX KIIITHH SK TIOTSHIIIHHOTO
TpaHCIUUIaHTaTa JO3BOJISIE€ MPOBECTU BiAOip AKICHOTO
TpaHCIJIaHTALIKHOTO MaTepialy, 31aTHOTO A0 e(heKTUB-
HOTO BiJHOBJIEHHSI F€MOIIOE3Y, 1110 MOXKke OyTH MiATpyH-
TAM AJIS1 YCIIITHOTO BUKOPUCTAHHS METOAY SIK 3 HAyKO-
BOIO METOIO, TaK i Yy IPaKTHYHIH MEANIINHI.
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number of non-hemopoietic macrophages, it was found
that cultured samples exhibited various pattern, depend-
ing on the storage and culture conditions.

If we observed the prevalence of myeloid cells with
various degrees of maturity, but with a predominance
of proliferating cells, a potential graft was considered
as highly effective, and capable to provide the restoration
of hemopoiesis.

Herewith, if the number of proliferating hematopoie-
tic cells exceeded the number of macrophage cells no
less than four times, graft was considered as highly pros-
pective, and capable of restoring hematopoiesis.

At the same time, macrophage expansion regardless
of the high amount of cells in the clones pointed to the
decay in hematopoiesis, absent or declined restoration
potential, and therefore, the sample with such a cha-
racteristics was designated as inappropriate for grafting.

Namely the estimation of the ratio of myeloid and
macrophage cells in the clones allowed to assess rea-
sonably the quality of potential graft. The given above
ratio of the cells (not less than 4 to 1) was optimal due
to the fact that in the case of an elevated macrophage
expansion (4:2, 4:3 and higher) the cultured sample lost
the ability to restore hematopoiesis. Moreover, it is hardly
possible to imagine a culture with no macrophages.

Consequently, we performed the investigation of
morphofunctional features of cord blood hematopoietic
progenitors and assessed their proliferative potential.
Subsequent culturing of enriched cell population in semi-
solid agar aimed to obtain the colonies of progenitor
cells could be an adequate way to evaluate potential graft.
The obtained results indicate that this method of evalua-
tion of hematopoietic stem cells as a potential graft would
allow to select high-grade transplantation material capable
of effective hematopoiesis restoration, which may be
the basis for the successful application of this method
for both scientific purposes and medical practice.
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