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ABSTRACT

Background and objective: Treatment of epithe
ovarian cancer (EOC) is a major challenge witry
30% 5year survival rate. The outcome of
different therapeutic modalities is still poor, ahere
Is an urgency to find new treatment lines. Thea
of mesenchymal stem cells on different tumor:
greatly variable. The present work shows thect of
cord blood mesenchymal stem cells conditio
media (MSC CM) in different concentrations

epithelial ovarian cancer stem cells (CD44+ cals
vitro. Methodology: Ovarian cancer stem cells w
subjected to MSC CM of (100%, 75%, 50%, 2t
concentations for 72 hours followed by investigati
of cell morphology, proliferation, apoptosis, cejcle

l. INTRODUCTION

Ovarian cancer is one of the most common fer
malignancies worldwide, with an overall- year
survival rate ranging from 20 to 30(Jemal, Murray
et al. 2005)The poor outcome of the therapel
management is partly due to their aggressivel
metastatic potential, and heterogeneity of the Tur
initiating cell populationgJavazon, Beggs et
2004) Bone marrow (BM) was the first source
mesenchymal stem cells (MSC), but isolation fi
bone marrow is a highlinvasive procedure plus tl
decline in MSC number and differentiation poter
with increasing adgeéle, Ai et al. 201&There is a
plenty of full term umbilical cord blood which cée
used without any donor risk as a source

and expression of certain genes ¢4, Sox-2, and mesenchymal stem cells (U-MSCs)(Habibollah,

Nanog). Results: Cell shrinkage and cell debris
observed with all cancer cell lines by contradth
control. MTT assay showed a reduction

proliferation, in a concentratiodependent manne
The annexins results demonstrated a significant e:
and late apoptosis. There was an increase in tb-
G1 phase of the cell cycles indicating apoptc
There was a progressive suppression of embry
stemness genes in all cell lines compared to chi
Conclusion: Based on these results, it was condl
that MSC CM may be a potential ovarian car
inhibitor that may create a new modalities
treatment in ovarian cancer patients.

KEYWORD: Cord blood mesenchymal stem cells;
ovarian cancer; proliferation, apoptosis; cell cycle
analysis; gene expression

Forraz et al. 2015)Cancer stem cells are m potent
cells that are contributed to the aggressive behaifi
ovarian cancétong, Xiang et al. 2015, Coffma
Choi et al. 2016nd therapy resistar(Bapat, Mali et
al. 2005, lupia and Cavallaro 201. Bapat et al.
(2005)Bapat, Mali et al. 200! succeeded in culturing
ovarian cancer stem cells and identified cell g
markers such as stem cell factor, CD44, ar-
cadherin.

There are contradictory results of the effects
different mesenchymal stenells on different tumor
types. Tang et 4Chu, Tang et al. 201 showed that
adipose mesenchymal stem cells accelerate tu
growth, this result was supported by the findinc
Cyril Touboull et al.(Cyril Touboull 201% that
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illustrated recruitments of ovarian cancer cells tand prepared as described $yeblinvong, Ghebre et
areas rich in mesenchymal stem cells througth, 2012(Sueblinvong, Ghebre et al. 2012).

increased expression of IL-6.Guathaman et

al.(Gauthaman, Yee et al. 2012) described tl& Evaluation of ovarian cancer cells after adding
suppressive effect of human Wharton’jelly (HWJ) MSC CM:

stem cells on epithelial ovarian cancer cell lime ia. Cell morphology:

vitro. The aim of this research is to study thesefffof Ovarian cancer cells were cultured in 24-well tessu
cord blood mesenchymal stem cells conditionellture plates at a seeding density of Zxd@ls/well
media (MSC CM) on growth and survival of ovarianith MSC CM, with ordinary media used as a control.
cancer cells in vitro. The aim of the use of thAfter 72 hours in culture media, the changes in cel
conditioned media is to exclude any possible effectorphology were recorded using an inverted

due to cell-to-cell contact. microscope (Nikon Instruments, Tokyo, Japan).
b. MTT assays:
[I. METHODS Ovarian cancer cells were incubated in 96 welleplat

This research was approved by institutional re$earat seeding intensity 1xi@ells per well, with MSC
board (IRB) committee of the faculty of medicineCM at 37°C for 72 hours. Ovarian cancer cells in
Mansoura University, Egypt. ordinary media were used as a control. After
removing the supernatant from each well, aliquot of
A. Preparation of cord blood mesenchymal stem c@0ul of MTT (5mg/ml) was added to each well
conditioned media: including control, then incubated at 37°C until gler
Cord blood was collected after written consentsnfroprecipitates became clearly visible (within 4 hQurs
mothers in Obstetrics and gynecology Departmer@)0 pg of DMSO were added to each well and the
Mansoura University Hospital, Egypt and ethicabsorbance was measured at a wavelength of 570 nm
approval from Institutional Research Board (IRB) afising UV spectrophotometer. All experiments were
Mansoura  University, Egypt. Isolation  ofperformed in triplicate, and the relative cell vldaip
mesenchymal stem cells was done by ficoll-hypaq@#®) was expressed as a percentage relative to the
solution(Clinilab, Egypt) as described before byntreated control cells.
Bieback, K., et al.(Bieback, Kern et al. 2004). Flow c¢. AnnexinV test:
cytometry of the isolated Fibroblast-like cells a#@fter co-culturing of Ovarian cancer cells with MSC
passage 3 were analyzed for CD34, CD105 and CDBM, with the use of Ovarian cancer cells in ordynar
using EPICS-XL flow cytometry (Coulter, Miami,culture media as a control for 72 hours, Ovarian
FI).The culture media of passages 3 and 4, 808ancer cells were harvested and incubated withu200
confluence were used for the preparation of MS@ annexin binding buffer (PBS supplemented with
CM. The cord blood MSC (passage 3 and 4) weg5 mM CaCl, 5ul of annexin V-FITC and dl of PI)
incubated for 72 hours in a culture media consisfed at room temperature for 15 min in the dark, follogyi
DMEM supplemented with 10% fetal bovine serunthe manufacturer’s instructions. After a final wash
1% penicillin-streptomycin and 1% L-glutaminePBS, Ovarian cancer cells were analyzed by flow
(Clinilab, Egypt). The media was filtered by a 0.22ytometer (Epics-Altra, Beckman Coulter) and
mm MillexGP syringe filter then serial dilutions ree Summit 4.3 (Beckman Coulter).
done using ordinary media to produce 75%, 50%, DNA cell cycle analysis with Propidium lodide
25% concentrations which are stored ate&l using (P1):
in experiments. Ovarian cancer cells (5 x %&lls/ml) were cultured
with MSC CM for 72 hours with Ovarian cancer cells
B. Establishment of Primary Epithelial Ovariann ordinary culture media as control. The cells aver
Cancer (EOC) cell line: harvested and washed twice in PBS, then fixed lith co
Tumor specimen of grade Il papillary seroug0% alcohol for 20 minutes at -Z0 The fixed cells
cystadenocarcinoma stage llic (confirmed primarilywere centrifuged at 200x g for 5 minutes to discard
by frozen section then by paraffin section) wastak the ethanol. To ensure only DNA, not RNA is stained
after a written consent from a patient in thée cells were treated with ribonuclease (by Adding
gynecology Department, Mansoura Universit0 pl of a 200pug/ml stock of RNase). Finally, 200 p
Hospital, Egypt. Ovarian cancer cells were isolatdel (from 50 pg/ml stock solution) was added and
incubated in the dark for 30 minutes and then
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analyzed by flow cytometer (Epi@ddtra, Beckmar
Coulter) and Summit 4.3 (Beckman Coult

e. Satistical analysis:

All data were expressed as mean = SD. The nu
of experiments (n) usdd calculate a mean value w
at least 3. An analysis of variance (ANOVA test)s\
used to compare sample means and to detel
statistical significance. All the results were ddesed
statistically significant if P < 0.05.

[I1. RESULTS

A. MSC CM preparation

Following 12 trials, isolation of cord bloc
mesenchymal stem cells was successful (8.3 %su
rates). The failure was due to infections (3/1Rg
low vyield of cells (6/12), and failure of c¢
proliferation in culture media. Flow cytometry dfel
isolated Fibroblaslike cells at passage 4 revealed 1
the concentrations% of MSCs were positive
CD105 (85.79+2.23) and CD90 (92.89+2.93) |
negative for CD34 (1.04+0.3).

B. Ovarian cancer cellBREPARATION

Immediately after separation of cells from can
tumor, the percent of viableells determinedby
trypan blue test was 25%Colonies of epithelie
ovarian cancer cells started to appear and spire
the tissue culture plate with progressive disappeze
of erythrocytes. By day 14, the EOC cellsmed a
confluent monolayer.

THE INFLUENCES OF MSC CM ON EPITHELIAL

OVARIAN CANCER CELLS:

a. Morphological examinatian

After examination of ovariacancer cell under low
power microscope, we noticed thappearanc of

many spaces devoid of cells, and ttorrelated witt
the concentration of MSC CM as shownfig. (1).

Under high power microscope, uecontrol cells
continued to maintain theitypical morphology ir
culture, in contrast to the cancer cells in MSC

that showed a concentratiolependentdecrease in
cell numbers, cell shrinkage, cell debris, and
dead ceus that wertmnfirn:ed by trypan blue te

LT

A .(.'-:-. w0 e
Figure (1): the etfict of MSC CM on ovarian cani
cells urder microscope a) with MSC CM. With
control

b. MTT assay:

Results demonstrateah inverse relationship betwe
proliferation and concentran of MSC CM. The
control cdls for 72 h grew well with no significar
inhibition of proliferation, whileovarian cancer cells
cultured in MSC CM showed decreases in c
proliferation when compared with control. There \
an inhibitionby 50.3% with MSC CI Cell viability
percentags were about 49.€ in MSC CM
concentrations, as demonstrate(dig. (2). The results
of MTT assay for all concentration are statistig:
significant (p-value<0.05).
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Figure (2): Cell proliferation (MTT assay) of cooit
cell line and CD44+ cells cultured in MSC CM (25
50%, 75%, and 100%) for 72 h. All values w
expressed as mearSEM from three differer
replicates

c. Annexin V:

When cells were treated with MSC CM, ec
apoptosiswas ~49% and late apoptosis was 64%
comparison, the early and laapoptosis rate in the
control cells were 1.5%, 3.9% respectivep-value<
0.004), as shown ifig. (3).

wdr maher el easawy annex.008
[=]

h e maher el easawy annex.003
i i
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Figure (3): thaesults of ANNEXIN V test, there in
increase in apoptosis with MSC conditioned med
annexin with MSC CM bwith control

d. Cell cycle analysis:

The control cells showed thenormal typical cell
cycle profile. The increase in <Glphase for
conditioned media concentration was (72), in
contrast to 22% for control as showifig (4).

@ IJTSRD | Available Online @ www.ijtsrd.c/| Volume —2 | Issue —5 | JAug 201¢

Page: 1785



International Journal of Trend in Scientific Resdaand Development (IJTSRD) ISSN: 2456-6470

£, TERRN . il epithelial ovarian cancer cells, compared to
a': bﬁ' ) mechanical disruption (58% versus 19.9%), but,
£ " prolonged exposure to enzymatic digestion is

accompanied by significant decrease in the recovery
of viable cells

The results of MTT assay agreed with that of
. WRE— Guathaman et al. (Gauthaman, Yee et al. 2012) that
P reported inhibition by 2.05%, 3.44%, and 8.67% for

Figure (4): Representative cell cycleflow cytometry ~ 50%, 75% and 100% of conditioned media
images of human ovarian cancer cell lines a)ovarian concentrations respectively, although their values
cancer cellscultured in control culture medium (b) ~ were not statistically significanffang et al. (Chu,
with MSC CM Arrows point out theincreased peaks ~ Tang et al. 2015) investigated the effect of

in the sub-G1 phase representing apoptosis in the mesenchymal stem cell derived from adipose tissue

0 200 400 600 BCO 1000
nzi

cancer cell lines compared to the control. on epithelial ovarian cancer cells in vitro andridua
2-fold increase in proliferation rate in direct tcue
V. Discussion: and a 5-fold increase in indirect culture (p-

There was a gradual suppressions of ovarian canéalue=0.001), and explained this effects by the
cells With MSC CM in vitro and this suppression#icreased = levels  of matrix metalloproteinases
were statistically significant (p<0.05). This effés (MMPs).

very hopeful in creation of new research era and

different therapeutic modalities away from tradid Our results were similar to the study done by
major surgeries and unpleasant side effects @flathaman et al. (Gauthaman, Yee et al. 2012), that
chemotherapies. Our study shows the indirect effegiowed increase in annexin V-FITC positive cells
of cord blood mesenchymal stem cells and exclude§en cultured with human Wharton jelly stem cell
any possible roles of direct cell-cell contact.@lwas (HWJSC) Condition media (50%) and HWJSC cell
shown to be responsible for such inhibitory effectysate (15 mg/ml protein) compared to the respectiv

(Cyril Touboull 2013) but, further researches is stillcontrols. The increase in HWJSC -CM (50%) was
required to confirm and identify other factor. 4.06%. In contrast to cord blood mesenchymal stem

cells, adipose-derived mesenchymal stem cells were
Isolation of mesenchymal stem cells (MSCs) frossociated with increased invasiveness of epithelia
full-term umbilical cord blood (UCB) is a time-o0varian cancer for both direct and indirect co-aelt
consuming process and results in a low yield ofsce(Chu, Tang et al. 2015).
(Bongso and Fong 2013). MSCs were successfully
isolated in our research after 12 trials (8.3%ssgcelhe increase in peaks of the sub-G1 phase and
rates), and this success rate is lower than prekljioupositive annexin V-FITC staining explain the MSC
described: 10% witlsibov et al.(Sibov, Severino et CM anti-cancer effect. The increases in sub-G1 @has
al. 2012) and 63% wittBieback et al. (Bieback, Kern ~ for  TOV-112D was 5.01%, 9.41% for 50%
et al. 2004). In general, this low yield of cells may beconditioned media and hWJSC-CL (15 mg/ml
explained by two main factors: low amount of MSCBrotein) in  Guathaman study respectively,
in umbilical cord blood and the presence of clatd a (Gauthaman, Yee et al. 2012). In the study ofCyril
hemolysis (Sibov, Severino et al. 2012). Several Touboullet al. (Cyril Touboull 2013)the ovarian
automated methods instead of ficoll can be used @&ncer cells were recruited to the areas of
Sepax and automated processing platform(AXp”esenChymm stem cell derived from the fetal
(Badowski and Harris 2012). Cell counts obtained in membrane in a 3D-designed peritoneal model due to
the final Ficoll product are generally half the Icehigh levels of IL-6.
counts of the Sepax and AXP, although the stem cell
recovery may be similgChow 2015). V. CONCLUSION:

MSC CM has an inhibitory effect on ovarian cancer
Sueblinvong et al. (Sueblinvong, Ghebre et al. 2012) cell line in vitro. The increased peaks in the &ib-
stated that enzymatic digestion for 30 minutes wifthase, positive annexin V-FITC staining, may explai
dispase Il resulted in higher recovery of viablghis suppressive effect.
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