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ABSTRACT KEYWORDS
Aim: to know whether placental chorionic villous-derived stem cells can Placenta;
grow in xenofree medium. In this study, we did explant culture of human Chorionic villous;
chorionic villousin alphaminimal essential medium (MEM) supplemented Explant culture;
with human AB serum. Experimental: Thechorionic villouswaswashed HumanAB serum;
briefly, and minced in complete alpha MEM medium, which contained Osteoclast-likecells.

penicillin/streptomycin, amphotericin B, 1% L-glutamine and 10% human
AB serum. Two to three explants (diameter 2-3 mm) was placed in each
well of a 12 well plate, and several drops of the complete medium were
added. Further, the plate was incubated and when the explant attached to
the base of the well, 0.5 mL fresh medium was added. Further, medium
changes were done every 2-3 days. Observation was done daily to detect
cell growth, and cell morphology. The day when fibroblastic cell growth
and appearance of various morphologies of cells in each well was first
detected was noted and tabulated. Results. Two types of cellswere grown,
i.e. fibroblastic and non-fibroblastic cells. The fibroblastic cellsbegan to
grow and attach on day-3 to day-5. The various morphologies of cells
were apparent on day-5 to day-7. Long-term explant culture, more than
four weeks, showed that hematopoietic stem cell derived osteoclast-like
multinuclear non-fibroblastic cells were prominent and dominated the
culturefield. Conclusion: Placental chorionic villous explant culture can
grow well in 10% human AB serum containing alpha MEM, but when
washing is inadequate, the growing cells were dominated by osteoclast-
likecells. © 2014 Trade ScienceInc. - INDIA
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INTRODUCTION

Stem cells, which can be obtained from varioustis-
sues, arevery promisingfor regenerativemedicine. One
of the various sources of stem cellsisplacentd. As
stem cell sources, placenta, along withumbilical cord
tissue and blood have an advantage compared to other
adult tissues. Moreover, asthey aredelivery wastes,
their collection doesnot need invasive procedure, and
their usedoesnot poseethicd concern. Moreover, their
supply isabundant in devel oping countrieswith high birth
rate, such asindonesia

Various partsof placentacan beexploited, i.e. am-
niotic membranethat isthesourceof amniotic epithdia
cdlsand amniotic mesenchymd semcdls(M SCs), and
chorionicvillousthat isthe sourceof chorionictropho-
blastic cellsand chorionic MSCSY. Various protocols
have been devel oped to isolate and culturethe M SCs
from placenta, including explant>3 and enzymatici*”
methods. However, the various protocol s used fetal
bovine serum (FBS) supplemented medium.

Fetal bovine serum containsxenoproteinsthat can
beincorporated into the cells, and may cause harmful
immunerejectionin recipient®. Therefore, thisstudy
used xeno-free medium combined with explant culture
method to check whether placental chorionicvillous
explant derived stem cells could grow in xeno-free
medium.

EXPERIMENTAL

Thisexperimental descriptivestudy wasdonein
Culture Laboratory of Stem Cell Medica Technology
Integrated Service Unit, Cipto Mangunkusumo Cen-
tral Hospita-Faculty of Medicine Universitasindone-
Sia, inJune-July 2013. Ethical clearancefor thisstudy
was obtained from the Ethical Committee, Faculty of
Medicine, Universtasindonesia. Full term normal pla
centawas obtained from Caesarean section, after the
mother signed theinformed consent.

Procedure

Two cotyledonsof placentawere collectedin 50
mL transport medium, which contained a phaminimal
essential medium (alphaM EM [GIBCO 12000-022
1]), penicillin/streptomycin (final concentration 300U/

mL [Gibco 15140-122]) and amphotericin B (find con-
centration 7500ng/mL [JR Scientific50701] ), and pro-
cessed 3 hoursafter collection.

The chorionic villouswas dissected and washed
briefly in 0.5% betadine conta ning phosphate buffered
sdinepH 7.4 (PBS[SigmaP3813]), followed by wash-
ing in PBSto removethe blood. Further, the chorionic
villouswasminced in completed phaMEM medium,
which contained penicillin/ streptomycin (fina concen-
tration 100U/mL), amphotericin B (fina concentration
2500ng/mL), 1% L-Glutamine (Lonza 17-605C), and
10% human AB serum (Gibco 34005-100). Two to
three explants (diameter 2-3 mm) wasplaced in each
well of al2well plate (growth area3.8 cm2[Biolite]),
and severa dropsof thecomplete mediumwereadded.
Further, the plate wasincubated in 37°C, 5% CO,,

The cultureswere observed daily to check whether
additiona medium was needed or not; and when
needed, several drops of medium wereadded. When
the explant attached to the base of thewell, 0.5 mL
fresh medium was added. Further, medium changes
weredoneevery 2-3 days.

Observation wasdoneto detect cell growth, and
the day when cell growth wasfirst detected was noted
for eechwell. Cell morphol ogy was observed and pho-
tographed. Theday when cell growth and appearance
of variousmorphologiesof cdllsineachwel wasfirst
detected was noted and tabul ated.

RESULTS

Observationof thechorionicvillousexplant showed
red blood cell contamination. Therewere two major
typesof cdlsthat moved out from the human chorionic

TABLE 1: The appearance time of fibroblastic cells and
variouscell morphologiesin each well

wa  Apperancect . APPSEA] aﬁ%",ﬁon_
fibroblastic cells b oplactic cellS
1 Day-3 Day-5
2 Day-4 Day-7
3 Day-4 Day-5
4 Day-5 Day-5
> Day-4 Day-5
6 Day-3 Day-7
! Day-4 Day-7
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Figurel: Morphology of placental chorlomc wllou&denved cellscultured in 10% human AB serum-containing alpha
MEM medium

villousexplant,i.e fibroblasicand non-fibroblagticcdls.  ure 1A). Some of the cellswerelocated near the ex-
Thefirgt appearanceof fibroblastic cellswereobserved  plant, while some cellswerelocated far from the ex-
inthefirst week, i.e.onday-3,40or 5(TABLE 1; Fig- plant. Many of thesefibroblastic cellscontained fine
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granulesinthe cytoplasm (Figure 1B-C).

Inthefollowing days, mitosiswasobserved; how-
ever, thetwo daughter cellsdid not separate and be-
camerounded cellswith two or more nuclei (osteo-
clast-like cells; Figure 1B-C-D). After two to four
weeks, coloniesof heterogeneous morphology of cdlls
could be seen prominently and some of the osteocl ast-
likecellsstarted to die (Figure 1E-F). Thenon-fibro-
bl astic cell sseemed to be prominently sprouting from
theexplant after twoweeks (Figure 1D-Eand 2). These
cellsweremononudear or multinuclear cdlls. Inbetween
these cellsgranule-devoid fibrobl astic cellsbegan to
appear (Figure2). Thered blood cellswerediminished
after two weeks, and were not seen at the beginning of
thethird week (Figure 1F).

Figure?2: Sprouting of non-fibroblastic cellsfrom human
placental chorionicvillousexplants

A) Day-5 culture: fibroblastic cellsmoved out from
the explant (Ex). (B) Day-8 culture: there werefine
granule-containing fibroblastic cells(red arrows) and
rounded osteoclast-like cells. (C) Day-11, (D) Day-
15, and (E) Day-16 culture: therewere osteoclast-like
cells (black arrows) that dominated the culturefield,
andfibroblastic cdlls(red arrows) werescattered anong
them. In(D) and (E), itisclear that sprouting cellsare
fibroblastic and a so non-fibroblastic (rounded) cells
(whitearrows). (F) Day-16 culturefrom other explant
shows heterogeneous morphol ogy of adherent cells;
mononuclear or multinuclear fibroblastic cells(green
arrows) and multinuclear non-fibroblastic cells (black
arrows), with somedying multinuclear cellsscattered
among them (yellow arrows). Many red blood cells

arescatered among thegrowing cdllsin dmost photo-
graphs (A-D). They arediminished in (E) and disap-
pear in (F). Red bars 100um.

This day-25 culture shows that rounded mono-
nuclear or multinuclear cells (whitearrows) move out
fromtheexplant (EX). Thesecdlswould persst asnon-
fibroblastic (black arrows), and later, granule-devoid
fibroblastic cellsappeared (green arrows).

Theresultsof culturesinterm of thefirst appear-
anceof fibroblastic cdls, and variousmorphol ogiescan
beseeninTABLE 1.

DISCUSSION

Our attempt to culturethestem cellsfrom placenta
chorionic villousby explant method inhuman AB se-
rum containing aphaMEM showed that thestem cells
began to attach and grow on day-3 to day-5. How-
ever, thecd|sthat first attached were possibly hemato-
poietic stem cells (HSCs) from thecontaminating blood
rather than the mesenchymal stem cells, which later
devel oped into non-fibroblastic multinuclear cells(os-
teoclast-likecdls). Thisresult wasinlinewith our pre-
viousresult on umbilical cord blood culture®. More-
over, astudy on murine mid gestation placentashowed
that placentacontains HSCsin the placentavascul ar
compartments?, In explant culture, thecapillariesin
chorionic villous can not be eliminated, and might be
another source of HSCs, which might giveriseto the
macrophage precursor lineagethat would differentiate
into osteoclagt-likecdlsthat wereobserved inthisstudy.

Another study by Iguraet d (2004), which used ex-
plant culturemethod in 10% FBS containing low glu-
cose Dulbeco’s modified Eagle’s medium (LG-DMEM),
showed that twenty day cultureyiel ded twotypesof cells,
i.e. fibroblasticand largeflat cdlls. The CD characteris-
ticsand differentiation capacity of thefibroblastic cells
showed that they were M SCs. Further, theM SCswere
contaminated by HSCs, endothelid and blood cdllsin
early passages, but the contaminants decreaseswith pas-
sage, and disappeared after two to three passages?.
Thus, thisearly result corroboratesour result, though our
results showed that the contaminant cells were more
dominant. Moreover, Iguraet d, washed theexplant for
fivetotentimes, until thesupernatant wasdevoid of blood
cellg?, whilein our study, we only washed twoto three

s, BioTechnology

An Tudian Yourual



284

FULL PAPER

Placental chorionic villus explant culture in xeno-free medium: A preliminary study

BTAIJ, 9(7) 2014

times Therefore, tominimizethe contaminants, washing
should be donethoroughly, and should be ascertained
that theblood cellswerediminated.

BesdesM SCs, explant villousculturemight release
variouskindsof cells, such asmesenchymal derived-
macrophages (Hofbauer cells), fibrobl asts, pericytes,
endothelia cdlls, and also the syncytiotrophoblast and
cytotrophoblast that cover theentirevilloussurface*t.
Study of Sima’n et al (2001) showed that cytotropho-
blast growth occurred at culture of placental explant on
amesh. Eventhoughinthefirst few daysthetropho-
blast cellsdegenerated, after five daysof culture, the
trophoblast layer regenerated in the explant tissue*?.
Inour study, in the second week of culture, degenera-
tion of cells occurred followed by sprouting of non-
fibroblastic cellsthat some of them might betropho-
blast cells. These growing cellswereremained viable
until termination of the cultureat day-32.

Our result showed that placental chorionicvillous
explant culturecangrow well in 10% humanAB serum
containing alphaM EM. Thegrowing cdlsweredomi-
nated by non-fibroblastic, rounded multinuclear cells
or osteod agt-likecdlsrather thanfibroblasticcdls, when
washing wasinadequate.

CONCLUSION

Placental chorionicvillousexplant culturecangrow
well in 10% human AB serum containing dphaMEM,
but whenwashingisinadequate, thegrowing cellswere
dominated by osteoclast-likecells.
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