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Background: One of the most common mental disorders is depression. Studies have shown that one
of the causes of depression is the reduction of serotonin in the brain. On the other hand, stem cells
play an important role in tissue regeneration and disease treatment. The review of the research
background showed that there is a research gap in the field of investigating the effectiveness of cell
therapy on increasing serotonin secretion in depression by stem cells.

Aims: The present study was conducted with the aim of investigating the effect of cell therapy on
increasing serotonin secretion in depression of Syrian rats using stem cells.

Methods: The method of the current research was semi-experimental with a pre-test-post-test design
with a control group. The statistical population of the study included all adult Syrian rats (known as
Syrian rats). The statistical sample of the research was the number of 40 Syrian rats, which were
selected purposefully and based on the criteria for entering the research and They were randomly
assigned to two experimental and control groups. First, the level of serotonin in the blood of two
groups was measured, then the experimental group received cord blood stem cell through injection,
but the control group did not receive any intervention. After receiving the stem cells, the amount of
serotonin secretion in the two groups was checked again. For data analysis, univariate covariance
analysis and SPSS-25 software were used.

Results: The results of the present study showed that by controlling the effect of the pre-test, there
was a significant difference between the average post-test serotonin secretion in the two experimental
and control groups (P< 0.01). Therefore, cell therapy in the present study increased the level of
serotonin secretion in depression by stem cells.

Conclusion: According to the findings of the current research, it seems that stem cells can be a
promising strategy for the treatment of mental and neurological diseases, especially depression.
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Introduction

One of the most common mental disorders is
depression, which affects approximately 25% of
people at some point in their lifetime (Frank et al.,
2018). Depression has a wide overlap of
pathophysiology, genetic correlation and coexistence
with other disorders such as alcohol and drug
addiction, sleep disorder, eating and some personality
disorders (Akbari & Roshan Chesli, 2017).
Therefore, depression as a fundamental challenge in
societies with the greatest economic and social
burden along with direct and indirect costs, high
unemployment statistics, low annual income, high
divorce rate, decline in quality of life, decrease in job
satisfaction, and disruption in Interpersonal
relationships and even the occurrence of suicidal
thoughts are discussed (Khodadadi et al., 2018).
Biologically, depression is a motivational disorder
caused by a lack of biogenic amines. Biogenic amines
are neurochemicals that facilitate transmission and
play an important role in the pathophysiology of
mood disorders. Speculation about the neurochemical
basis of depression often revolves around a decrease
in serotonin and norepinephrine, and among
depressed patients, suicide attempts are more
common in those with lower serotonin levels. Also,
there is less serotonin in the brain stem and
cerebrospinal fluid of suicide victims (Hematfar et al.,
2012).

Many antidepressants work by increasing the amount
of serotonin in the synapses. Among these drugs,
selective serotonin reuptake inhibitors (SSRIs) can be
mentioned, which increase the concentration of this
neurotransmitter in the central nervous system. In this
way, we can conclude that with a strong possibility,
the reduction of serotonin in the brain causes
depression and, in more severe cases, even
Alzheimer's disease (Meneses et al., 2011).

In recent years, there have been vast advances in the
field of medical knowledge and technology. One of
the new findings of medical science is the
identification and isolation of stem cells, because
these cells have a high potential in the field of division
and differentiation compared to the body's specialized
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cells, as well as their ability in tissue repair and
treatment, they have received a lot of attention from
researchers (Gilanchi et al., 2015). Some of the
treatments that are done with the help of stem cells
have been accepted as standard treatment methods for
many years, and there are hopes to expand this
method to treat other diseases (Hadizadeh et al.,
2019).

A review of the research background related to the
present topic did not find a study that investigated the
effectiveness of cell therapy on increasing serotonin
secretion in depression by stem cells, but some
studies investigated the effects of other methods on
depression in rats. According to what was reviewed,
the present study seeks to answer the basic question
of whether cell therapy is effective in increasing
serotonin secretion in depressed mice by means of
stem cells?

Method

The method of the current research was semi-
experimental with a pre-test-post-test design with a
control group. The statistical population of the study
included all adult Syrian rats (known as Syrian rats).
The statistical sample of the research was the number
of 40 Syrian rats, which were selected purposefully
and based on the criteria for entering the research and
They were randomly assigned to two experimental
and control groups. First, the level of serotonin in the
blood of two groups was measured, then the
experimental group received cord blood stem cell
through injection, but the control group did not
receive any intervention. After receiving the stem
cells, the amount of serotonin secretion in the two
groups was checked again. For data analysis,
univariate covariance analysis and SPSS-25 software
were used. The criteria for entering the current study
included Syrian rat, physical health of the rat, and
diagnosis of depression through the forced swimming
test. And the criteria for leaving the research included
the death of the mouse and the occurrence of other
physical injuries.

Results

A total of 40 adult Syrian rats participated in this
study. Descriptive indicators of the present study
showed that the average level of serotonin of the



Journal of

members of the experimental group compared to the
control group had a greater increase in scores in the
post-test than in the pre-test. The results of univariate
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covariance analysis to compare serotonin secretion in
experimental and control groups are presented in
Table 1.

Table 1. The results of covariance analysis to compare serotonin secretion in experimental and control groups

Source of changes  sum of squares df mean squares P F Effect size
Pre-test 74/034 1 74/034 0/492 0/482 0/013
Group 8914/052 1 8914/052 0/001  57/982 0/610

Error 5688/345 37 153/739
Total 14615/980 39

Conclusion

Stem cells play an important role in tissue
regeneration and disease treatment. Therefore, the
present study was conducted with the aim of
investigating the effect of cell therapy on increasing
serotonin secretion in depression of Syrian rats using
stem cells.

The results of the present study showed that by
controlling the effect of the pre-test, there was a
significant difference between the mean of the post-
test serotonin secretion in the two experimental and
control groups. Therefore, it can be concluded that
cell therapy was effective in this study and increased
serotonin secretion in depression by stem cells,
Therefore, stem cells can be considered promising for
the treatment of nervous system diseases, including
depression.

The researchers of the current study did not find any
research that is directly consistent with the main
findings of this study, but the main finding of this
research is indirectly with the results of previous
studies in this field, Miri et al. (2023) based on the
effect of umbilical cord mesenchymal stem cell
medium conditioning on oxidative stress caused by
experimental liver damage in rats, Ghiasvandian et
al.'s study (2019) on reducing the level of anxiety in
patients undergoing stem cell transplantation, And
the result of Malekzadeh et al.'s research (2019)
which  showed the effect of interspecies
transplantation of human dental pulp stem cells on the
level of anxiety and memory in the model of
Alzheimer's disease induced by trimethyltin is
consistent. Antidepressants manage depression and
clinical performance by modulating levels of the
neurotransmitters serotonin, norepinephrine, and
dopamine in the brain, but mesenchymal stem cells
may be responsible for alleviating depression by

producing more neurons by increasing cortical
connections, Therefore, we can understand the effect
of cell therapy in depression (Sachdeva, 2023).

On the other hand, to understand the importance of
stem cells, it can be said that frequent exposure to
environmental adversity during growth can cause
treatment-resistant depression. Although genetic
studies have shown that vulnerability to depression is
partly inherited, there is strong support for the
pathogenic role of early environmental adversities in
the development and expression of this disorder.
Current antidepressants result in inadequate treatment
response in many patients due to long delay of
therapeutic effect or lack of response. However, there
are conditions that cause resistance to
antidepressants, which is related to several factors
such as hypothalamus-pituitary-adrenal (HPA) axis
regulation or reduced ability to reactivate
hippocampal neurogenesis (EI-Hage et al., 2013).
Depression as a neurological disorder is also a
Neurodegeneration disorder, a condition in which the
cells of the central nervous system fail or die. As
stated in the pathology of mental disorders, most
neurological diseases are incurable and often worsen
over time, Therefore, patients who are resistant to
drug intervention represent a serious clinical problem
and need improved treatments. Therefore, stem cells,
due to their ability to self-renew and differentiate into
other types of cells, they retain the potential to help
tissue regeneration.

Pharmacological methods are the most common
treatments for major depressive disorder, with
selective serotonin reuptake inhibitors (SSRIs) being
used in most cases. However, about 50% of patients
with major depressive disorder do not respond to
these first-line treatments and require second-line
treatment to achieve recovery. In addition, commonly
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used antidepressants are associated with several
adverse effects that have led to their early
discontinuation.  Also, the importance  of
mesenchymal stem cells is due to their ability to
promote neurogenesis, which are also considered as a
potential choice for the treatment of neurological
disorders. MSCs promote neurogenesis by expressing
neurotrophic factors that promote the survival and
differentiation of neural progenitor cells. Therefore,
we hypothesize that MSCs may serve as a new
method for the treatment of depressive disorders.
According to the findings of the current research, it
seems that stem cells can be a promising strategy for
the treatment of mental and neurological diseases,
especially depression.
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