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Introduction

According to
Rheumatology,

the American
osteoarthritis

Abstract

BACKGROUND: Pharmacological therapy in the managameni ol OA causes many new health prablams due 1o
side alfects causad by long-emn use of drugs, such as lang-term usa of Mon-Stercidal Anti-lnflammatary Drugs
(MSAIDs) will cause gastric ukcars and impaired kidney function. In OA pathoganesis, PGEZ gane is invalved in
the in mation process.

AIM: This study aims to identily the influence of Wharon Jelly Mesanchymal Stem Call (MSC-WJ) on PGEZ
axprassion gana in synoviasyla by in vitra.

MATERIAL AND METHODS: Tha mathod used in this study is the co-cullure methad of primary calls and stam
calls in the appropriate media. This research is pure experimental rasearch. The sample used came from synavial
tissue of ostecartritis patients who underwent Total Knee Replacement (TKR) surgery. This study was divided
inta & groups treatad with 4 raplisations. The exprassion analysis of the Prostaglandin E2 gana was dona using
gqPCR (RealkTime Polymerasa Chain Reaction). The expression analysis of the Prostaglandin E2 gena was
carriad oul balora and after the co-culture with Wharlon's Jally and continuad with tha analysis of sialistical data
procassing using the SPSS.15 program. PGEZ gene axpression dala were procassed using the KruskalW allis
tast and continuad with tha Mann-wWhi 1ast with a 95% conflidanca laveal.

RESULTS: The results showed that Mesanchymal Stem Calle Wharon Jally could raduca the exprassion al
Prostaglandin E2 gene after co-culture for 24 hours and 48 hours in synoviocyte cells osteoarthritis significantty
compared with the contral group. The admiflifiration of Mesenchymal Stam Cells far 24 hours reduced the
axprassion kevel of PGEZ gane by 0.81 times compared 1o the contral group (p = 0.05) and tha administration of
Measanchymal Stem Calls far 48 hours dacraasad the exprassion leval of PGEZgena by 0, 47 limes comparad 1o
the cantrol group (p =< 0.05).

CONCLUSION: This siudy concludad that MSC-WJ in OA synoviocyle significantly radused the axprassion of the
PGEZgana (p<0.05).

in the Southeast Asia region [1].

At the molecular level, an imbalance between
catabolic and anabolic activity in which the major
injury response occurs in joint cartilage results in
osteoarthritis. When the pro-inflammatory response

College of
is a heterogeneous

condition in the joints characterized by the process of
degradation, repair, and inflammation that occurs in
the connective tissue, the vulnerable layer of joints,
synovium, and subchondral bone. According to the
World Health Organization (WHO) in 2004, the
prevalence of osteoarthritis sufferers in the world
reached 151.4 million and around 27.4 million people
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occurs in the cartilage, some types of prostanoid
enzymes such as cyclooxygenase (COX) will be
produced and released in excessive amounts.
Cyclooxygenase  activation will increase the
production of MMP, inhibit the expression of
Prostaglandin E2 (PGEZ) and collagen genes and will
stimulate the apoptosis process.
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Studies conducted by Hardi et al., (2002) and
Shimpo et al,, (2009) have analyzed the role of PGE2
in chondrocytes. Pro-inflammataory cytokines IL-1B
stimulate and produce PGEZ in large quantities, and
this will induce the degradation process of
osteoarthritis [2], [3]. Molecularly, IL-16 will increase
the expression of the cyclooxygenase 2 (COX-2) gene
and prostaglandin E  synthase-1 (mPGE-1)
microsomal at mRAMNA and protein levels. So an
increase in PGEZ2 production is related to mPGES-1
and COX-2 derivatives from  osteoarthritis
chondrocytes  stimulated by IL-1B. A better
understanding of the pathogenesis of OA has recently
been obtained, among others, thanks to increased
knowledge about joint-prone biochemistry and
molecular biology, which is expected to be able to
manage OA patients with a wvariety of more
appropriate and safer therapies. Therapy that can
cure osteoarthritis with satisfactory results has not
been found to date. There are limitations in terms of
joint cartilage availability, difficulties in isclation,
expansion of chondrocytes and differentiation of
chondrocytes isolated in culture making cell-based OA
therapy change to the use of Mesenchymal Stem
Cells (MSC) which can be a potential source of cells
for cartilage repair [4]. Mesenchymal Stem Cells
(MSC) have been considered as dfiernative promising
cell sources for cartilage repair. Stem cells or stem
cells are stem cells that can form @w cells. Wharton's
Jelly is one type of Mesenchymal Stem Cells that can
differentiate into chondrocytes which are the main
joint-prone cells that are wvery necessary for the
treatment of osteoarthritis, where cadilage tissue is
damaged or worn.

Based on the description above, the use of
stem cells derived from Wharton Jelly Mesenchymal
Stem Cells can be used as an alternative for the
treatment of ofoarthritis; the authors are interested
in conducting in vitro studies of mesenchymal stem
cells against cells that are isolated directly from the
synovial tissue and fluid of OA patients. In synovial
tissue, it contains pro and anti-inflammatory factors,
so co-culture of OA cells with mesenchymal stem cells
will reduce proinflammatory factors and increase anti-
inflammatory factors which in turn will indicate
improvements made by cells. Stem cells to
osteoarthritis cells.

Material and Method

This study was a pure experimental study
which was divided into 6 treatment groups with 4
number of replications. Group | was an Osteoarthritis
synoviocyte cell (OA) control group which was
incubated for 24 hours, group 1l was an OA
synoviocyte cell control group which was incubated for
48 hours, group Ill was a Mesenchymal Stem Cell
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Wharton Jelly (MSC-WJ) group incubated for 24 hour,
group IV was incubated for 48 hours in Mesenchymal
Stem Cell Wharton Jelly (MSC-WJ) group, group V
was synoviocyte-MSC-WJ cell co-culture group which
was incubated for 24 hours and group VI was cell co-
culture group synoviocytes-MSC-WJ incubated for 48
hours. The number of cells used in each treatment
group was ‘5 cells, each for synoviocyte and MSC-
WJ cells. Mesenchymal Stem Cell Wharton Jelly
comes from IMERI (Indonesian Medical Education
and Research Institute) Faculty of Medicine,
University of Indonesia. Synoviocyte cells are derived
from synovial tissue of grade IV Osteoarthritis
undergoing Total Knee Replacement surgery at Dr. M.
Djamil Padang, Indonesia. The synoviocyte cells
taken for treatment are the results of the 3rd phase
cell culture.

Isolation of OA primary cells

Synovial tissue and search are obtained from
OA patients after Total Knee Replacement (TKR). Ten
samples were used for experiments. Synovial tissue is
planted in the well plate with 10% Fetal Bovine Serum
(FBS), 1% penicillin/streptomycin and 1% fungizone in
Dulbecco's Modified Eagle's Medium (DMEM, Life
Technologies) which is planted with an explant
planting system. Cells were sub-cultured three times,
and the result of 39 sub-culture was used for
treatment. Each experiment was repeated for three
times.

Coculture of stem cells with OA primary
cells

OA primary cells were cultured with 50-60%
confluence, then cultured together with mesenchymal
stem cells from Wharton Jelly. The cells were
observed for 24 and 48 hours and calculated with
Haemocytometer with 10° cellsiwell.

Table 1: Primer Design

Mo, Primes Nudaobda Sequencs Y] Aol on
NCBI Accession Bize
Number Gene

1. POE-2 F 5-TCAAGATGTACGTGGETGGCC-3 MNM_0048T8 .4 203 bp

2. POE-Z R5-CAGAAAGGAOT AGACOAAGCC-3 Mk_004878.4 203 bp

3 HPRT1 5-CCTOQCATCOTOATT AGTOAT-3 NM_000e94.2 1538 bp

4. HPRT1 §-COCATCTCCTTCATCACATCETC-3 NM_000M94.2 158 bp

RNA extraction and cDNA synthesis

RMA was extracted from the isolates of
synovial tissue grade IV from OA patients with
TRIzol® (Invitrogen, USA) according to manufacture's
protocol. The quantity of RNA was calculated by
ManoDrop. Synthesis of cDNA was pedormed by
using iScript cDNA Syntesis Kit (BioRad, USA) on
thermal cycler C1000 (BioRad, USA) Reverse
Transcriptase PCR (RT-PCR) devices. The reaction of
cDNA synthesis was 5 pg total RNA, 1 x RT buffer, 20
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pmol oligodT, 4 mM dNTP, 10 mM DTT, 40 U TMII
RTase and H20-DEPC SuperScript enzymes with a
total volume of 20 pl. The cDNA synthesis was
performed at 52°C for 50 min according to the manual
kit protocol (Biorad, USA).

PCR Gradient Amplification

DNA was amplified with SYBR Green
amplification kits. The PCR program was 95°C pre-
denaturation for 30 sec, followed by 5-sec
denaturation, gradient annealing at 55°C for 5 sec for
50 cycles, additional melting curve 65-85°C with an
increase of 0.5°C every 5 sec.

Measurement of gene concentration

The measurement of gene concentration in
this study was the relative quantification method [5].

ACT expenment = EjT expariment  target “experiment

housshesping

JDlCTco.nﬁn:n: = GT control target “control housekeeping
Ixilc}feupeﬁnwniz 13{:1'empeﬂnu§ﬂ _'llc}Faxﬂnm

The comparison of gene expression levels =
25T The measurement of gene concentration was
by using LightCycler® software program referred to
Livak formula (concentration in picogram size).

Statistical analysis

Data will be presented in the form of tables
and graphs, as well as the results of the expression of
the PGEZ gene. In the PGE2 gene expression level,
data normality test was performed using the Shapiro
Wilk Test and data homogeneity with the Levene Test.
Criteria for testing decisions on the Shapiro Wilk Test
that is if the p-value = 0.05 then said the data is
nomally distributed, while the decision criteria in the
Levene Test is if the value of p > 0.05, then the data is
said to be homogeneous. For the PGEZ gen
expression, the data is not normally distributed and
homogeneous, so the non-parametric Kruskal Wallis
test is carried out and continued with the Mann
Whitney Test [6]. Data is processed using SPSS 15
statistical analysis.

search Ethics

This study was already passed the ethics
clearance and has been approved by the Ethics
Committee of the Faculty of Medicine, Andalas
University, Padang with registration number:
550/KEP/FK/2017 {Attached).
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Results

Sample Characteristics

The result of isolation of synoviocyte cells
obtained from synovial tissue is a fibroblast-shaped
cell grown in a culture medium on a plate. Synovial
cell morphology is presented in Figure 1. In each
passage, a uniform cell morphology with cell shape is
like fibroblast cells, has a nucleus located in the
middle and attaches to the base of the plate
containing the medium.

Figure 1. Morphology cells; A) 24-hour synoviocyte cell; B) 48-hour
synoviocyte cel; C) MSC-WJ 24 hours: D) MSC-WJ 48 hours; E)
synoviocyte co-culture MSC-WJ 24 hours; F) synoviocyte co-cullure
MSC-WJ 48 howrs

Real-time PCR Optimization of PGE2 gene

From the results of the optimization on Real-
time PCR obtained graphical form as shown in Figure
2

f
P Al |s ca

Figire 2. Graph of QPCR primary oplimizalion results of PGEZ
gene; A) Grmaph of amplification curve results on qPCR: B)
Homogeneous melting peak graphs from the reswis of gPCR

From Figure 2 it can be seen that on the
amplification curve on gPCR 50 cycles, the PGEZ2
target gene is amplified with both Figure 2 (A) and
from the melting peak graph Figure 2 (B) shows a 1
peak curve that clearly shows that from the
optimization results PGEZ2 gene primer obtained sharp
and homogeneous peaks. This proves that the
primers used are specific primers. To confirm the
results of this optimization, the electrophoresis

httos: www.id- prass auimimsfindex
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method was done on 0.5% agarose gel loaded with 1
x TBE. After optimization using real-time PCR, then
electrophaoresis is done to see the optimized primary
base pass as shown in Figure 3.

Figure 3. The results of electrophoresis of the PGE2 gene

From these results it was found that the PGE2
primer was specific; this was marked by a single
ribbon print during electrophoresis. To ensure gPCR
is carried out and from data sequencing, it is found
that the PGEZ primer is specific at 203 bp.

Expression of PGE2Gene

From the results of the research obtained,
before the analysis is carried out, a preliminary test is
carried out for the basic assumptions of normality and
homogeneity of the data (Appendix 3). The results of
the normality test with the Shapiro Wilk Test obtained
a significant value of > 0.05 in all treatment groups,
meaning that the data was normally distributed. To
test variant homogeneity based on the Levene Test is
0.03 < 0.05, this means that the PGEZ gene research
data has not a homogeneous variant. Because of the
results of the preliminary test, the data is normally
distributed and not homogeneous, so the data is
processed by the Kruskal Wallis test and continued
with the Mann Whitney Test (p < 0.05)

From Figure 4 in the box-plot diagram, it can
be seen that homogeneously distributed data is seen
from the median value in the diagram that is located in
the middle, but from the results of the Levene, Test
results are not homogeneous (p < 0.05).

Figure 4. PGEZ expression in various freatment groups (box-plot
diagrams with median values)

Opan Accass Macad J Med Sal. 2019 Apr 30; 7{8).1252-1253.

Expression PGE2 gene
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Figire 5. Histogram level of PGEZ gene expression in varous
freatment groups

If seen from Table 3 and Figure 5 it appears
that the PGEZ2 gene expression from the lowest to the
highest obtained results in a row is in group W,
followed by groups V, IV and lll, while for group | and
Il the expression level is the highest which is used as
a standard PGEZ expression.

Table 2: Effect of Mesenchymal Stem Cell on PGE2 gene
expression levels in osteoarthritis synoviocyte cells

Groups Gene axpression
average Assymp Sg

24 NOUNS-8 WICVMOC yie contiol 100 + 0,00 000

A8 hours-synowoc yie contrel 100+ 000

24 hours-MSCAN 0731 001

A8 noura-MSCAN 062+ 001

24 hours Co-Culture 061 + 002

A8 hours Co-Cuifure QAT + 001

From Table 3 it can be seen that there are
significant differences in PGHE) gene expression
between group | with groups I, lIl, IV, V and VI (p <
0.05), meaning that there are significant differences in
PGEZ gene expression between synoviocyte control
groups 24 hours with 48-hour synoviocyte control
group 24 hours and 48 hours MSC-WJ control group
24 hours and 48 hours co-culture group. The

pression of PGEZ gene between group Il and group

. IV, V and VI found a significant difference (p =
0.05), where from the calculation of the Livak-
Schmitigen Formula (2011) it was found that gene
expression in group Il was higher than graups Ill, IV, V
and VI as shown in Table 3. PGEZ gene expression
between group Il and the group I, Il, IV, V, and VI
found significant differences (p < 0.005), where the
value of gene expression in group Ill was greater than
in groups IV, V and VI.

Table 3: Analysis of the influence of Wharton Jelly
Mesenchymal Stem Cell on PGE2 gene expression

Groups POE2 gene axpressian (ng/ud)

| ] 1] 'S v W
I - 1.00 o o am [ Xe}}
[} 100 2 oam o0l .01 0.0t
m (e} } .01 = 02 Q.02 0.02
n o0 om gz - 1.00 0.04
W o0t o g2 100 = 0.02
Wl 001 0.0 a2 g4 0.02 -

7} sgnilicanty difference {p < 0.05); | = 29-hour synoveocyte control group; 1l = 48-howr
Evnaviocyle contrd group; |l = 24 hows Mesenchymal Stem Cell Whanon Jelly (MSC-
WL IV = 48 howrs of Mesenchymal Stem Cell Whasion Jelly (MEC-WJI: V = Synoviocyie
Co-Culiure Group-24 hours MSC-WU; W = 48-hour synoviocyle co-culiure group-MSC-WJ.
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The expression of the PGEZ gene between
group IV and group V had no significant difference (p
= 0.05), although the expression level in group IV was
higher compared to group V (Table 3). For group IV,
when compared with groups I, I, IIl and VI from the
Mann Whitney test results there was a significant
difference (p < 0.05) with a higher expression level in
group IV compared to gfup V and VI. The expression
level between groups V and VI found a significant
difference (p < 0.05) with group V expression values
higher than group VI.

Discussion

Sample Characteristics

Synoviocyte cells are fibroblast-shaped cells
grown in a culture medium on a plate. In each
passage in various treatment groups, uniform cell
morphology with cell shape such as fibrous cells is
obtained, having a nucleus located in the middle and
attached to the base of the plate containing the
medium. According to Shikichi et al, (2000), the
synovial membrane consists of a superficial layer
containing two to three layers of cells below it called
synovial intima. In the part of the synovial membrane
cavity, there are thick intima cells and subintima which
function as a link between tissues and are rich in
blood wessels [7]. The main function of the
synoviocytes that make up the synovium membrane is
to provide various molecules of lubricants such as
glycosaminoglycans, oxygen, and plasma proteins,
nutrients for joint spaces and susceptibility to joints
and chondrocytes [8). Synovial cell morphology before
and after treatment had similar characteristics, both in
the synoviocyte control group, in the control group,
and after synoviosit co-culture and Mesenchymal
Stem Cell Wharton Jelly (MSC-WJ) treatment.

Synoviocyte cells morphologically, including
fibroblast cells (fibroblast-like synoviocyte) are bipolar
or multipolar cells, having a long and growing cell
shape attached to the substrate. Fibroblasts Like
Synoviocyte can be cultured from synovial tissue of
TKR (Total Knee Replacement), synowvectomy or
synovial biopsy. After being digested with the
collagenase enzyme, the cells attached to the flash
are composed of synovial fibroblasts and synovial
macrophages. Fibroblast Like Synoviocyte
proliferation can be repeated up to the third passage,
which in this condition contains 95% homogeneous
cells. The use of fibroblast-like synoviocyte after the
9th post is not recommended anymore because there
has been a decline in cell quality [9].

Mesenchymal Stem Cells (MSCs) are adult
stem cells that have morphology such as fibroblasts
(fibroblast-like) and the ability to differentiate MSCs
into several types of connective tissue cells that make
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these cells as candidates for cell sources in the

treatment of tissue regeneration [10]. From the results
of the study, morphological images of culture
synoviocytes were very similar to Mesenchymal Stem
Cell Wharton Jelly, because these two cells are
fibroblast-like cells. Another great advantage of this
cell culture is cell homogeneity which appears in the
morphological picture of the two types of cells
cultured. According to Listyorini (2001), a measure of
success that can be used in making this cell culture is
the absence of contamination in culture and cell
success in multiplying. The advantage of cell culture is
that it is easily homogeneous, easy to characterize,
easily controlled at certain temperatures, osmotic
pressure and pH [11].

PGEZ2 gene expression

Based on the research that has been done, it
can be seen that the lowest regulated PGEZ gene in
group VI which is the treatment group of synoviocyte
cell and MSC-WJ co-culture for 48 hours is by the
initial hypothesis that Wharton Jelly Mesenchymal
Stem Cell can reduce expression from the PGEZ2
gene. The expression of the PGEZ gene in the 48-
hour synoviocyte cell and MSC-WJ co-culture
treatment group decreased by 0.47 times PGEZ was
relatively lower compared to the control group,
whereas in group V which was the treatment group of
synoviacyte cell co-culture and MSC-WJ for 24 hours
decreased by 0.61 times PGEZ was relatively lower
compared to the control group.

There are several related studies that can
explain the results of this study. At the time of the
inflammatory process, the PGEZ gene which is a gene
that plays a rale in the inflammatory response to the
pathogenesis of osteoarthritis. Activation of the PGEZ2
gene involves the role of NFKB as a cylokine
regulating the occurrence of an inflammatory
response, activation of NFKR will trigger the
expression of genes that induce articular joint damage
resulting in ostecarthritis. This is in line with the
results of this study that the high ACq value of the
PGEZ gene in the ostecarthritis synoviocyte control
group will decrease the expression of the PGEZ gene
[12]. The results of the 24-hour MSC-WJ group also
showed high PGEZ expression levels; this is in line
with recent studies that show that prostaglandin E2
enzymes play a role in the process of self-renewal of
MSC-WJ [13]. During the differentiation process from
MSC, there will be an increase in PGEZ gene activity
and expression. In a study conducted by Lu ef al,
(2017) it was reported that there was an increase in
PGEZ2 gene expression during the differentiation
process of human Mesenchymal Stem Cells. From the
results of incubation for 24 hours in vitro showed
significant migration from MSC compared to the
control group. This shows that PGEZ is one of the
cytokines needed by MSC in the differentiation
process [14].

hitps:hwww.id-prass aufmjmsindeax
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The Human Mesenchymal Stem Cell is a
promising and potential agent in cell therapy. MSC is
a progenitor cell that can differentiate into osteoblasts
and contribute to modulate the immune response in
bone regeneration therapy [15], [16]. [17]. [18]. The
results of PGEZ gene expression in the synoviocyte
co-culture group and 48 hours of MSC-WJ were
significantly lower compared to 24-hour synoviocyte
and MSC-WJ co-culture groups. This can be caused
by the effect of the immunomodulatory effect of MSC-
WJ which has begun to work on osteoarthritis
synoviocyte cells which begin to control PGEZ gene
expression. This is consistent with the results of a
study which states that bone marrow-derived
Mesenchymal Stem Cells can modulate the effects of
proinflammatory cytokines on human corneal
epithelial cells [19]. According to research Ryan et al.,
(2014) Mesenchymal Stem Cell immunomodulation
effects can reduce the expression level of
prostaglandin E2 gene after co-culture in vitro at a
dose of 2 x 10° celliwell [20]. The results of this study
reinforce previous research conducted by Bull ef al,
{2012) which stated that the Mesenchymal Stem Cells
effect on cartilage cell explants taken from grade IV
knee osteoarthritis patients could reduce the
expression level of prostaglandin E2 gene by 50%
relative to the control group. after incubation for 48
hours [21]. This study can explain the influence of
Mesenchymal Stem Cells Wharton Jelly on
osteoarthritis synoviocyte cells through PGEZ2 gene
expression parameters which play an important role in
the inflammatory process in the pathogenesis of
osteoarthritis. In general, MSC-WJ can reduce PGEZ
gene expression which is a proinflammatory cytokine
in osteocarthritis. The results of this study can also be
useful as a reference for the use of stem cells,
especially MSC-WJ as a promising osteoarthritis
therapy in the future.

The results showed that there was no effect of
Mesenchymal Stem Cells on synoviocyte cell
morphology in all treatment groups and Mesenchymal
Stem Cells Wharton Jelly can reduce the expression
of prostaglandin E2 gene after co-culture for 24 hours
and 48 hours in synoviocyte cells osteoarthritis
significantly compared with the control group. The
administration of Mesenchymal Stem Cells for 24
hours redudi the expression level of PGE2 gene by
0.61 times compared to the control group (p < 0.05)
and the administration of Mesenchymal Stem Cells for
48 hours decreasedfihe expression level of PGE2
gene by 0.47 times compared to control group (p <
0.08).
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