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BACKGROUND: Therapy for osteoarthritis (OA) with satisfactory results has not been found to date, fn OA
pathogenesis, RELA gene involved in cartilage degradation and MMP-13 in degrade cartilage, as a member
family of NF-kE genes, RELA serves to modulate inflammatory responses and activates pro-inflammatory
cytokines. mm

mm
AIM: This~dy aims to identify the influence of Wharton Jelly Mesenchymal Stem Cell (MSC-WJ) on MMP-13
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Introduction

and RELA expression gene in sttjgviocyte by in vitro.

MATERIAL AND METHODS: mis research is pure experimental research. The sample used derived from
synovial tissue of OA patients who underwent Total Krveo Replacement (TKR) surgery. This study was divided
into six groups treated with 4 replications. Group | and Il (control groups) were synoviocyte of OA incubated for 24
and 48 hours, respectively. Group til and (V were MSC-WJ incubated for 24 arid 48 hours, respectively. Group V
and VI were Synoviocyte-MSC-WJ co-culture group incubated for 24 and 48 hours, respectively. Identification of
MMP-13and RELA gene expression in each group was performed by using qPCR.

RESULT: The results showed that MSC-WJ reduced MMP-13 gene expression after co-culture for 24 and 48
hours in OA synoviocyte. The highest gene expression of MMP-13 was in Group | and Il (1.00 ng/pl), followed by
Group Il (0.41 ng/pl), Group IV (0.24 ng/pl), Group V (0.13 ng/pl), and Group VI (0.04 ng/pl). MSC-WJ
administration also decreased RELA gene expression. The highest gene expression of RELA gene was in Group t
md If (1.00 ng/pl), Group V (0.67 ng/pl), Group Il (0.58 ng/pl), Group IV (0.16 ng/pl), and Group VI (0.16 ng/pl).

CONCLUSION: This study concluded that MSC-WJ in OA synoviocyte significantly reduced the expression of
MMP-13 and RELA gene (p <0.05).

catafjlic and anabolic in the joint cartilage causes OA
[3]. The expression oi several genes involved in
inflammatory responses and cartilage degradation,

Osteoarthritis (OA) is a local disease, caused
by primary and secondary degenerative disorders due
to "wear and tear" and ageing process [1|§4ccording
to the World Health Organization (2004), the
prevalence of OA in the world reached 151.4 million
people, and about 27,4 million people were in the
Southeast Asia region, in Indonesia, 8.1% ot the total
populati|| experienced OA [2],

At the molecular level, the imbalance between

Open Access Maced J Med Sd. 2019 Mar IS; 7(S):701-TO.

such as IL-1 and TNF-a, is regulated predominantly
by Nuclear Factor Kappa Beta (NF-kP). NF-xp
stimulates TNF-a and IL-1p cytokines which
contribute to the inflammatory process in OA. NF-kP is
also important in thfjranscription process of MMP-13
gene [4], [8J. RELA is a subunit of the NF-KP p65 gene
which plays an important role in the pathogenesis of
OA.

In the last decade, stem cell research has
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Levene test was 0.18 0.05, showed that data of
MMP-13 have the same (homogeneous) variant.

Figure 6: Results of the primer optimisation on electrophoresis of
the MMP 113gene

The analysis was continued to ANOVA test
and then Post Hoc Tukey's HSD Test. Anova test for
MMP-13 gene expression was F = 5.963 with a
significance value (0.002 s 0.05). There are significant
differences between treatment groups. Based on the
results, analysis of Tukey’s HSD Post Hoc Test was
continued to find the differences between groups.
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Figure 7: Results of the primer optimisation on electrophoresis ot
the RELA gene

Table 1 summarises the results ot the ANOVA
test and the differences between treatment groups
summarised in Table 2.
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Figure 8 Gene Expression (A) MMPa13and (B) RELA

The highest gene expression of MMP-13 was
in Group | and Il (1.00 ng/jjl), followed by Group IlI
(0.41 ng/pl), Group IV (0.24 ng/pl), Group V (0.13
ng/pl), and Group VI (0.04 ng/pl).
toward several

Table 1: MMP-13 gene expression level

treatment groups in OA

Groups ~ MMP-130em expression{naM
Aye; nue. p-vaiuo
Group 1 i.ooi o.eo
Group Il 1.0010.00
Group ll 041 £0.13
Group IV 0.24 t 0.03
Group V xp*. 0.1310.04
GroupVI I't 0.0410.01

p - cwrtiga”eufcated fot 24 hours; Group I *
conttci Medachusﬂais. Group lII* E lesooctiymaf Stem Coif Wharton July (MSC-
'WJ) incubated for 24 hours. Group IV - Mesenchymal Stem Cell Wharton Jely (MSC-! WJ)
meuMsdfm'Ashmrs.GmupVaSylmoqh MscWJeo«ltwe incubated for 24
Msc-wJ ity

bouts; Group VI for 48 hours

The treatment group shows significant
differences in MMP-13 gene expression between
groups |, ill, IV, V and VI, whereas there was no
significant difference between groups | and Il (p <
0.05).

Table 2: Analysis of the effect of MSC-WJ administration
toward MMP-13 gene expression (ng/pl)

Groups MMP 13 gene -expressn)n (ng(ul)
I ] ] Vi
I 1.00 0.00 0. 00 0. 00 0.00
] 1.00 0.00 0.00 0.00 0.00
[} 0.00 0.00 on 0.00 0.00
v 0.00 0.00 0.11 0.06 0.00
V 0.00 0.00 0.00 0.06 0.00
0.00 0.00 0.00 0.08 0.00

5 S'§nificanhy different (pc 6.05).

RELA Gene Expression

A normality and homogljpty tests were

performed before the ANOVA test. Normality test with
Saphiro Wilk Test showed a significant result (a 0.05,
data was normally distributed) in all treatment group.
Descriptive analysis with Skewness ratio < 2 in all
treatment groups. Homogeneity test with Levene test
was 0.013 2 0.05, showed that data of MMP-13 were
not homogeneous. The analysis was continued to
non-parametric test (Kruskal Wallis test), Mann
Whitney test was done if the different was significant.

The highest gene expression of RELA gene
was in Group | and Il (1.00 ng/pl), Group V (0.67
ng/pl), Group Il (0.58 ng/pl). Group IV (0.16 ng/pl),
and Group VI (0.16 ng/pl) (Table 3). Analysis of MSC-
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WJ administration toward RELA gene expression
among treatment groups was presented in Table 3.

Table 3: Analysis of the effect of MSC-WJ administration
toward RELA gene expression (ng/pl| with Mann Whitney test

Groups RELA qgetie expressbn (rxj/uo
| I n v v Vi

i 1.00 0.01 6.01 0.01 0.01
n 1.00 0.01 0.01 0.01 0.01
m 0.01 0.01 0.02 0.25 0.02
v 0.01 0.01 0.02 0.02 1.00
v 0.01 0.01 0.28 0.02 0.02
\z 0.01 0.01 0.02 1.00 0.02

‘58Significantly (Stamm (p <0.05}

There were significant different in RELA g:;lzene
expression between groups |with groups lll, IV, V and
V! (p < 0.05), whereas there was no significant
different (p > 0.05) between groups | and Il (MSC-WJ
administration no affected RELA gene expression in
24 and 48-hour syifj/iocyte group (p > 0.05). The
expression of RELA gene between group If and group
I, IV.O VI was significantly different (p < 0.05) [6]
RELA gene expression in group Il was higher than
group lll, IV, V and VI as shown in Table 4.

Table 4: Analysis of the effect of MSC-WJ administration
toward MMP-13 gene expression (ng/pl)

Groups RELA <foos» expression (fKp'pi] (r.g/pf)

Average pvaius

Group | 1.00 1 0.000.001
Group Il 1.00+0.00

Gwup Il 0.5810.04

Group IV 0.1610.04

Group V jp» 0.6710.10

Jaws.p " Jjl  6.161001

Dftscrtt© .GroupT- Synovbcyte contra! Incubated tot 24 hours, Gtouipll* $ymwaeylo
control «cuPatod tor 48 hours. Gmup*k- MnsonchyrmJ Stem Ce8 Wnorton .te8y (MSC-
WJ) |ncubatedter 24 hours: Group iv]jlc3enchyn!ai Stem C«HWharton Jetty (MSC-WJ)

for 46 hours; Group V * Sytxwtoeyte MSC-WJ co-culture incubated for 24
hours GroupVI a Synoviocyte MSC-WJ ao-cultenj *ncut»ted lor46 hours.

The expression of RELA gene between group
Il and group Vjjas not significantly different (p >
0.005), whereas between group Ill and groups |, II, IV
and VI, the expression of RELA was significant
different (p < 0.05). The expression of RELA gene in
group Il was higher than groups IV and VI, but lower
than groups |, Il and V.

There was a significantly different (p < 0.05)
between group IV with groups |, I, Il and V. RELA
gene expression between group IV and group VI was
not significant (p > 0.05), expression level in group IV
was lower than group |, lljit and V, but similar to
group VI (Table 4). RELA gene expression between
group V with groups |, I, IV and VI was significantly
differe® (p < 0.05), but not for group Il (p > 0.05).
RELA gene expression level in group V was higher
than groufUlll, IV and VI, but lower than groups | and
II. RELA gene expression between group VI and
groups |, 1I,Ql and V were statistically different (p <
0.05). The gene expression in group VI was lower
than groups |, I, 1l and V, while groi||lV was not
significantly different (p > 0.05). The expression in
group VI was lower than groups |, I, Il and V. The
expression level of RELA genes in groups IV and VI
was similar.

Of»n Access Maced J Med Sd. 2019 Mar 18; 7{S):701-706.

Discussion

In the present study, the lowest MMP-13 gene
expression was shown in group VI (48 hours
jiinoviocyte MSC-WJ co-culture group). The results of
this study showed that MSC-WJ culture in synoviocyte
OA after 48 hQrs reduced MMP-13 gene expression
by 0.04 times compared to the control group, whereas
in group V (24 hours MSC-WJ cell -culture)
synoviocyte culture) reduced gene egression MMP-
13 in OA synoviocyte cells was 0.13 times compared
to the control group (p < 0.05).

From the results of Tukey's Test, HSD in
Table 1, there were not significantly different between
24 and 48 hours synoviocyte control groups. MMP-13
is released in synoviocyte of OA when inflammation
occurs. According to Li, et al., 2011 it is said that
when compared with other types of MMP, MMP-13 is
an important target gene during the development of
OA because MMP-13 gene expression is specifically
found in cartilages and no MMP-13 expression is
found in normal patient cartilages [7],

In MSC-WJ culture group for 24 and 48 hours,
the MMP-13 gene was expressed (the result of
electrophoresis). Aimaki and Agrawal (2016) revealed
that MMP plays an important role in the process of
proliferation, migration, angiogenesis and
differentiation of mesenchymal stem cells. MMP-13
gene expression increases in the process of
chondrogenic and osteogenic differentiation of
Mesenchymal Stem Cell [8], The previous study
conducted by Mannello et a.,/ (2006) investigated the
role and function of MMP in the process of
differentiation and characterisation of Mesenchymal
Stem Cell, MMP-13 is also involved in the initial phase
of the differentiation process from MSC [9]. In the
differentiation process of MSC into chondrocytes,
MMP-13 gene expression increases, but the specific
mechanism is still unknown [10].

The results of the Tukey test for 24- and 48-
hour synovlocyte-MSC-WJ co-culture groups showed
significantly different compared to the control of
synoviocyte, Weiss ef al., (2017) found that meniscus
cells co-cultured with QSC significantly reduce MMP-
13 gene expression. The results of the Ody found
that MMP-13 gene expression in 48 hours synoviocyte
MSC-WJ co-culture group was lower than 48 hours
synoviocyte MSC-WJ co-culture group [11].

RELA gene expression

In the current study, the low® gene
expression of RELA was in group VI (a treatment
group of synoviocyte and MSC-WJ co-culture for 48
hours). The resull was by the initial hypothesis that
MSC-WJ decreases the e)flession of RELA gene.
RELA gene expression in 48-hour synoviocyte and
MSC-WJ co-culture group decreased 0.16 times
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relatively lower compared to the control group,
whereas in group V which was the co-culture
treatment group of synoviocyte and MSC-WJ cells
during 24 hours decreased by 0.67 times relatively
lower than the control group.

In the initial inflammatoiffj process® RELA
gene as a sub-family of NF-kP is involved in the
expression of several genes that play a role in the
inflammatory response. The transcription of NF-Kp is
stimulated by pro-inflammatory cytokines and
Hemokines. Activation of NF-KP triggers the
expression of genes to induce articular joint damage
resulting in osteoarthritis. In line with Tortatore et al.,
(2012) reported that low value of ACq in synoviocyte
OA control group increases RELA gene expression
(12). NFKp activity will be high during the initial
formation of new bones, including cartilage, but will
decrease after the bones become mature [13], High
expression levels of RELA gene in 24-hcfjj MSC-WJ
co-culture group showed that NF-KP plays a role in the
differentiation and self-renewal processes of MSC-WJ
[14], Most of the pro-inflammatory effects of interferon
y and TNF-a are induced through NF-KP translocation;
the pathway is also modulated by MSC. Wen et al,
(2014) stated that the expression of A/F-K/3 p-65 gene
{RELA) increased significantly in the first 24 hours and
48 hours [15]. NF-xp activity is high during the initial
formation of new bone, including cartilage, but will
decrease after the bone is mature [13].

The relative expression of RELA gene in 48-
hour synoviocyte MSC-WJ co-culture group was
significantly lower than the 24-hour synoviocyte m -
WJ co-culture group. The result was due to the effect
of MSC-WJ immunomodulatory which has begun to
work on synoviocyte OA fjcontrol NF-KP gene. Wen
et al. (2014) reported that bone marrow-derived
Mesenchymal Stem Cells modulate the affects of pro-
inflammatory cytokines on human corneal epithelial
cells. This study explained that the influence of MSC-
WJ on synoviocyte of OA toward the parameters of
MMP-13 and RELA genes expression as a subfamily
of NF-Kp gene sub-unit p65. In general, MSC-WJ can
reduce the expression of MMP-13 a§§ RELA genes
which are pro-inflammatory cytokines in osteoarthritis.
The results of the study are useful as a reference for
the use of stem cells, especially for MSC-WJ as a
promisiigOA therapy in the future [15].

This study concluded that MSC-WJ in OA
synoviocyte significantly reduced the expression of
MMP-13 and RELA gene (p < 0.05).
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