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Extended Abstract

Background

The conditioned medium of stem cells plays an
important role in the treatment of various diseases,
including the regulation of heart function and
management of heart damage. However, the
molecular mechanisms by which this protection is
achieved are largely unknown. Therefore, This study,
aimed to investigate one of the mechanisms
contributing to the conditioned medium effect of
human amniotic membrane mesenchymal stem cells
in the treatment of male rats with heart failure.

Methods

A total of 20 wistar male rats with a weight of 250-
300 gram were divided into four groups including
control, heart failure, heart failure receiving culture
medium, and heart failure receiving conditioned
medium groups. Heart failure was induced by
subcutaneous injection of isoproterenol at a dose of
170 mg/kg/d dissolved in 0.5 mL of normal saline for
four consecutive days. To ensure the heart failure in
the rats, echocardiography was performed 24 hours
after the last injection. The animals were
anesthetized by intraperitoneal injection of Xylazine
10 mg/kg and Ketamine 50 mg/kg. Then, the fourth
left intercostal space was cut and the heart was
exposed; the pericardium was opened slowly and, in
one group, 100 microliters of conditioning medium
was injected into four points of the myocardium of
the animal's heart and for the CM heart failure
group, 100 microliters of DMEM medium was
injected into the myocardium. Then, the chest was
sutured. Tramadol was injected to reduce pain, and
cefazolin was used as an antibiotic. Real time PCR of
caspase 3 and 9 genes was performed four weeks
after the last injection. RNA was extracted from the
heart tissue of all studied samples and, then, related
cDNAs were synthesized. Also, 40 cycles were
considered for each Real-Time PCR cycle. GAPDH
gene was used as control. Four weeks after the last
injection, moreover, the heart tissues from the tested
groups were homogenized to determine the
expression levels of caspase 3 and 9 proteins using
ELISA test. In order to analyze the data in the
present study, descriptive investigations were

performed using central indicators like mean,
standard deviation, etc. The analysis of variance and
Tukey's post hoc test were also used to examine the
statistical relationship among pairs of groups. All
analyzes were performed using SPSS software
version 22, and P<0.05 was considered statistically
significant.

Results

Echocardiography results showed that the control
group had a significant difference with the HF,
culture medium, and conditioned medium groups
and the HF group also had a significant difference
with the control and conditioned medium groups
(P<0.05). Investigations related to the EF variable
showed that in the control group EF increased
significantly compared with the HF, culture
medium, and conditioned medium groups; and the
EF in HF group decreased significantly compared
with the control and conditioned medium groups
(P<0.05). Furthermore, investigations related to the
FS variable demonstrated that the control group had
a significantly higher average than the other three
groups; and the average of FS in HF group was
significantly lower than the control group and the
group receiving conditioned medium (P<0.05).
Changes in the expressions of caspase 3, caspase 9,
and GAPDH genes in four groups were evaluated by
the real-time PCR method. According to the results,
the average of caspase 3 in the control group was
significantly lower than that in the HF and culture
medium injection groups, and the average of caspase
9 in the HF group was significantly lower than that
of the conditioned medium injection group. It was
also observed that HF group had a significant
difference with control group and medium condition
injection (P<0.05). At the significance level of
P<0.05, it was detected that the average of caspase 9
in the control group was significantly lower than that
of the HF, culture medium injection, and
conditioned medium injection groups; and the
average of the HF group was also significantly higher
than that of the conditioned medium injection
group. The average expressions of caspase 3 in HF
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group were compared with other groups using
ELISA, and it was discovered that the average of the
control group was significantly lower than that of the
HF, culture medium injection, and conditioned
medium groups; and the average of caspase 3 in the
HF group was significantly higher than that of
conditioned medium group (P<0.05). Moreover, the
average expressions of caspase 9 in the control group
was significantly lower than that of HF, culture
medium, and conditioned medium groups; it was
also detected that caspase 9 in the HF group was

significantly higher than that of the conditioned
medium injection group (P<0.05).

Conclusion

It was concluded that the conditioned medium of
human amniotic membrane mesenchymal stem cells
had a great potential to improve heart failure by
targeting the apoptosis pathway.
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