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ABSTRACT

Background: Systemic lupus erythematosus
(SLE) is one of the pregnancy complications
which cause an increase in fetal and maternal
complications which are mainly caused by pla-
cental damage due to chronic inflammation and
apoptosis. The rate of apoptosis can be assessed
by the high expression of caspase-3 which is the
majorexecutioner caspases of apoptosis. The use
of Mesenchymal Secretome Stem Cell for SLE
therapy has an anti-inflammatory and anti-apop-
totic role. This study aimed to examine the effect
of mesenchymal secretome stem cell therapy to-
ward caspase-3 expression in pregnant mice with
pristan-induced lupus model.

Subjects and Method: This study was a rando-
mized controlled trial. This study was conducted
at the Prodia ProStem Laboratory, Laboratory of
the Faculty of Veterinary Medicine of Airlangga
University, and Anatomical Pathology Labo-
ratory, Faculty of Medicine, Airlangga University.
A total of 14 healthy BALB/C female mice strain
aged 6-8 weeks, with a bodyweight of 20-30
grams, were divided into two groups, (1) 7 preg-
nant mice who received pristan therapy only, and
(2) 7 pregnant mice who received pristan therapy
and mesenchymal secretome stem cell.
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The dependent variable was the caspase-3 exp-
ression. The independent variable was the admi-
nistration of mesenchymal secretome stem cell
therapy. The caspase-3 expression was measured
by an immunoreactive score. The data were ana-
lyzed using independent t-test.

Results: After giving mesenchymal secretome
stem cell therapy, the mean of the caspase-3 exp-
ression in the treatment group (Mean=1.86; SD=-
0.66) was lower than the control group (Mean=-
3.30; SD = 1.42), with p=0.031.

Conclusion: Mesenchymal secretome stem cell
therapy is effective for reducing caspase-3 exp-
ression in the placenta of pregnant mice with
pristan-induced lupus model.
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BACKGROUND

Systemic lupus erythematosus (SLE) is com-
monly found in adolescent girls and women
of reproductive age, with a peak incidence at
the age of 15-45 years (Khurana and Wolf,
2017; Ling et al., 2018). Lupus is one of the
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pregnancy complications of which causes an
increase in fetal and maternal complications
which are mainly caused by placental damage
due to chronic inflammation and apoptosis
(Ling et al., 2018). The increase of apoptosis
in villous trophoblast was found in pathologi-
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cal conditions in the placenta, including pre-
eclampsia, IUGR (intra uterine growth retar-
dation), gestational trophoblast disease, and
systemic diseases such as diabetes and ma-
ternal SLE. Apoptosis was suspected to play
an important role in the mechanism of pla-
cental dysfunction (Sharp et al., 2010). As-
pase-3 was a protease that was often activat-
ed in apoptosis of mammalian cells, thus con-
sidering to be the main executioner of the
apoptotic process (Dos Santos et al., 2017).

The use of corticosteroids and cyclo-
phosphamide as immunosuppressive therapy
in SLE has been used extensively. However,
they have significant side effects. Mesenchy-
mal secretome stem cell was the greatest type
of stem cells to be the cell-based therapy for
inflammatory diseases (Harrell et al., 2019).
Mesenchymal secretome stem cell was the re-
sult of stem cell secretions that contain grow-
th factors, chemokines, cytokines, metaboli-
tes, and bioactive lipids (Drago et al., 2013).
Some of the mesenchymal secretome stem
cell metabolites which have this ability are
HGF and TGF-f. Both of these mediators
have anti-apoptotic and anti-inflammatory
abilities (Teixeira, 2017). This study aimed to
determine the effect of mesenchymal secre-
tome stem cell therapy toward lupus in preg-
nancy. It was assessed from the expression of
caspase-3 in the placenta as a representation
of excessive apoptosis.

SUBJECTS AND METHOD

1. Study Design

This study was a randomized controlled trial
with single blind. This study was conducted
at the Laboratory of the Faculty of Veterinary
Medicine and the Anatomical Pathology La-
boratory of the Faculty of Veterinary Medi-
cine, Airlangga University.

2. Population dan Sample

A total of 14 healthy BALB/C female mice
strain aged 6-8 weeks, with a body weight of
20-30 grams, were prepared at the Labora-
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tory of the Faculty of Veterinary Medicine,
Airlangga University. The criteria of the
healthy mice were as follows: the mice had
shiny eyes, the fur was not dull, active, and
good appetite. Mice classification was divided
into two study groups, namely the control
group who received injection of pristan with-
out secretome and the treatment group who
received injection of pristan and secretome.
Pristan injection was used to induce lupus in
mice. Mice that failed to induce lupus with
pristan, failed to synchronize lust, failed to
get pregnant, died, or delivered preterm were
excluded from the sample of this study.

3. Study Variables

The dependent variable was the caspase-3 ex-
pression. The independent variable was the
mesenchymal secretome stem cell.

4. Operational Definition of Variables
Mesenchymal secretome stem cell was
the result of the secretion of mesenchymal
stem cell obtained from Wharton’s Jelly of
the umbilical cord of infants that were born
normally through sectio caesarea surgery
cultured under hypoxic conditions on stan-
dard media.

Caspase-3 expression was an indicator of
the apoptotic process determined by the bro-
wn color on immunohistochemical examina-
tion and assessed with an immunoreactive
score

5. Study Instruments

The phenotype of lupus in mice was induced
using intraperitoneal pristan injection. Cas-
pase-3 expression was obtained from the
sample of mice placental tissue on the 16th
day of pregnancy. Inmunohistochemical exa-
mination was carried out on the sample using
a monoclonal antibody of Bioss Caspase-3
Monoclonal Antibody serial number bs-00-
81R. Mesenchymal secretome stem cells were
obtained from Wharton’s Jelly of umbilical
cord of infants that were born normally
through sectio caesarea surgery cultured un-
der hypoxic conditions on standard media.
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6. Data Analysis

The mean differences of caspase-3 expression
in the control and treatment groups were
analyzed using t-test.

7. Research Ethics

The study ethics included informed consent
and ethical clearance. The eligibility of this
study was obtained from the Ethics Commit-
tee of the Faculty of Veterinary Medicine,
Airlangga University, Surabaya, East Java,
Indonesia, Number 3.KE.167.10.2018.

RESULTS

This study engaged 14 pregnant mice with
pristan-induced lupus model. The 7 pregnant
mice were in the treatment group and receiv-
ed mesenchymal secretome stem cell therapy.
7 other micewere in the control group. The
researchers did not conduct initial measure-
ments toward the laboratory animals. They
were considered to have the same initial va-
lue because they came from one controlled
population.

Table 1. The comparison of caspase-3 expression in the control and treatment groups

Group n Mean SD P
Control 7 3.30 1.42 0.031
Treatment 7 0.66

Table 1 shows the comparison of cas-
pase-3 expression in the control group and
the treatment group. Table 1 shows that the
mean of the caspase-3 expression in the

treatment group (mean=1.86; SD=0.66) was
lower than the control group (mean=3.30;
SD=1.42), with p=0.031.

Figure 1. The caspase-3 expression in the placenta of the control group
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Figure 2. The caspase-3 expression in the placenta of the treatment group

DISCUSSION

Systemic lupus erythematosus (SLE) is a
chronic autoimmune inflammatory disease
which basically comes from apoptotic disor-
ders and disruption of cell cleansing (Su et
al., 2014). Lupus is one of thepregnancy com-
plications, where there were 1-2 cases of SLE
in every 2000 pregnancies (Prawirohardjo,
2014). It was found that LES could cause
maternal and fetus complications that mainly
occurred due to placental damage. It
occurred due to chronic inflammation in SLE
patients. One indicationthat caused placental
damage was increased apoptosis, which could
be shown by increased caspase-3 expression
as the major executioner of apoptosis (Ogishi-
ma, 2000).

Mesenchymal secretome stem cell was
known to have anti-apoptotic and anti-
inflammatory abilities. Some of the mesen-
chymal secretome stem cell metabolites
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which have this ability are HGF and TGF-3
(Teixeira, 2017).

The stem cell secretomecould affect
maturation, migration, polarization, and
macrophage function through the production
of various chemokines, thus suspecting to
improve immune response and reduce
chronic inflammation in patients with SLE
(Lin and Du, 2018). The use of mesenchymal
secretome stem cell in SLE therapy could
inhibit activation and proliferation of auto-
reactive lymphocytes, as well as increase
production of pro-inflammatory cytokines.
This suppressive effect was caused by
improved function and activity of Treg cells
and decreased Th17 cell levels (Figueora et
al., 2014). With the decrease in IL-17 levels
produced by Th17 cells, Treg activity, in regu-
lating the appearance of antibodies to self-
antigens would run better, so that theclinical
improvement of LES occurred (Nurudhin et
al., 2017).
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Besides being able to decrease apoptotic
activity through inflammatory inhibition,
mesenchymal secretome stem cellalso had
anti-apoptotic effects that work directly on
the apoptotic pathway. The anti-apoptotic
activity of mesenchymal secretome stem cell-
was mediated by the blockade of FasL, inhibi-
tion of Bax and caspase-3, and increased the
levels of Bcl-2 which was an anti-apoptotic
factor (Teixeira, 2017; Visozo et al., 2017;
Pokrovskaya et al., 2019).

This study concludes thatthere is an
effect of mesenchymal secretome stem cell
therapy toward the decrease of caspase-3
expression in pregnant mice with pristan-
induced lupus model.
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