[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

Journal of Ardabil University of Medical Sciences

Vol. 23, No. 2, Summer 2023, Pages: 111-125

Review Article

Premature Ovarian Insufficiency Treatment with Human
Mesenchymal Stem Cells: a Review Article

Javanshir R, Salimnejad R*, Golmohammadi MGh, Kalarestaghi H*

Department of Anatomical Sciences, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran.
* Corresponding authors. Tel: +984533534680, Fax: +984533534694
E-Mail: h.kalarestaghyl1ll@gmail.com, R.salimnegad67@gmail.com

Article info

Avrticle history:
Received: Jun 11, 2023
Accepted: Sep 9, 2023

Keywords:
Mesenchymal Stem Cell
Premature Ovarian
Insufficiency

Infertility

ABSTRACT

Premature Ovarian Insufficiency (POI) refers to the loss of ovarian
function before the age of 40. This condition can be attributed to
various factors including X chromosome abnormalities,
autoimmune disorders, and chemotherapy drugs. Hormone therapy
is a commonly used treatment for POI, but due to side effects and
low fertility rates, alternative treatment options are needed. In
recent years, stem cell transplantation has emerged as a promising
treatment approach, offering hope for improving and restoring
ovarian function. Stem cells possess the unique ability of self-
renewal and regeneration, making them potentially effective in
addressing ovarian failure and subsequent infertility. Different
types of stem cells have been investigated for the treatment of POI,
including mesenchymal stem cells (MSCs), stem cells from
extraembryonic tissues, induced pluripotent stem cells (iPSCs), and
ovarian stem cells. This article aims to provide an overview of the
causes and treatment options for Premature Ovarian Insufficiency,
with a particular focus on stem cell therapy as suggested by
previous studies.
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Extended Abstract

Background: The average age for natural
menopause in women is approximately 48-51
years. Premature ovarian insufficiency (POI), is
defined as the cessation of menstruation due to
loss of ovarian function before the age of 40
years and affects approximately 1%-3% of
women before 40, 0.1% of women before 30,
and 0.01% of women before 20 years of age.
POI has become one of the most severe
problems threatening the reproductive health of
women of normal childbearing age. This
disorder can be caused by autoimmune, genetic,
metabolic (galactosemia), chemotherapy drugs,
radiotherapy and surgical side effects. This
disease can be diagnosed based on a decrease in
the number of follicles, abnormalities in the
menstrual cycle, and infertility. The gold-
standard diagnostic is a change in the levels of
the main ovarian hormones such as FSH, AMH
and estrogen. Women with POl are
characterized by anowvulation,  estrogen
deficiency, low AMH serum levels, a low antral
follicle count and primary or secondary
amenorrhea. This occurrence of POI leads to
harmful effects on function of ovary and
sterility. This article aims to provide an
overview of the causes and treatment options
for Premature Ovarian Insufficiency, with a
particular focus on stem cell therapy as
suggested by previous studies.

Methods: The terms “Treatment with Human
Mesenchymal Stem Cells” and “Premature
Ovarian” were searched focusing on
premature ovarian insufficiency, in Web of
Science / ISI, PubMed and Ovid ProQuest,
Scopus.

Results: Therefore, it is essential to find a safer
and more effective way to treat POI.
Regenerative medicine, an alternative
therapeutic for cell, tissue, and organ restoration
techniques, has been developed to treat organ
dysfunction. Some of the key components of
regenerative medicine are mesenchymal stem
cells (MSCs). Mesenchymal stem cells (MSCs)
are multipotent stem cell that they have the
ability to self-renew and differentiate into
specific tissues according to the surrounding
environment and signals. MSCs are widely used
in research and therapeutics because of their

ability to differentiate down multiple lineages
of cells, such as chondrocytes, osteocytes,
adipocytes, hepatocytes, and even neurons and
their low immunogenicity potential, anti-
apoptosis activity, secretion of growth factors,
cytokines and miRNA involved in tissue
regeneration. MSCs are grouped into
embryonic and adult MSCs. MSCs can be
isolated from various sources, including bone
marrow, fat tissue, amniotic fluid, umbilical
cord, placenta and skin. In recent years, MSC
transplantation has opened up a new direction
for the treatment of POI, but this is still in the
stage of preclinical research, and there are few
clinical studies so far. The mechanism by which
MSCs improve ovarian function has also not
been completely elucidated. This review will
summarize relevant studies on therapeutic
mechanism involved in  MSCs-mediated
treatment of POI, and report limitations in the
current studies in this field and provides a basis
for future application of MSCs in clinical
practice. The basis of literature review, several
types of MSCs including human bone marrow
mesenchymal stem cells (h(BMMSCs), human
adipose-derived stem cells (hASCs), human
amniotic membrane stem cells (hAMSCs),
umbilical cord stem cells (UCMSCs) and
human menstrual blood-derived stem cells
(hMB- MSCs) have been used to restore
ovarian tissue function in POI disease. Human
bone marrow mesenchymal stem cells
(hBMMSCs) are isolated from bone marrow.
hBMMSCs were the first mesenchymal stem
cells used to evaluate the therapeutic ability of
mesenchymal cells against chemotherapy-
induced POl mouse models, and it has been
found that hBMMSCs can prevent apoptosis of
germ cell and DNA damage in mice undergoing
chemotherapy and increase the number of antral
follicles, increasing the level of estrogen and
AMH, and increasing the pregnancy rate. This
cell has increased angiogenesis and tissue repair
in human ovarian tissue through the secretion of
growth factor TGF-a, epidermal growth factor
(EGF), wvascular endothelial growth factor
(VEGFA). Despite the widespread use of
hBMMSCs in studies, extraction of this cell is
an invasive and painful method. Studies have
shown that hMB-MSCs inhibit apoptosis,
increase the proliferation of ovarian follicles,
increase ovarian size, increase estrogen, inhibin
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A, inhibin B, and AMH and ultimately improve
ovarian function. Therefore, based on the
literature review of this article, it can be
concluded that a number of mesenchymal stem
cells can have a positive effect on the treatment
of POl and improve ovarian function by
inhibiting the apoptosis of granulosa cells,
regulating ovarian hormones, and increasing
fertility.

Conclusion: Laparoscopy shows a lack of
follicle development and atrophy of the uterus
and vaginal mucosa in POI patients. Follicle-
stimulating hormone (FSH) and luteinizing
hormone (LH) are essential for the growth and
development of the follicles (Folliculogenesis).
During Folliculogenesis, primordial follicles
turn into primary follicles then preantral and
finally antral follicles and after this stage
ovulation occurs. This normal process is altered
during POF. In addition, POI involves
menopausal syndrome, which may include hot
flushes, night sweats, heart palpitations,
insomnia, headaches, immunological disorders,
cardiovascular  diseases and  osteoporosis.
Currently, in clinics, hormone replacement
therapy is the most commonly used

management for POI patients but hormone
therapy has been associated with an increased
risk of reproductive cancer. Premature Ovarian
Insufficiency (POI) refers to the loss of ovarian
function before the age of 40. This condition
can be attributed to various factors including X
chromosome  abnormalities,  autoimmune
disorders, and chemotherapy drugs. Hormone
therapy is a commonly used treatment for POI,
but due to side effects and low fertility rates,
alternative treatment options are needed. In
recent years, stem cell transplantation has
emerged as a promising treatment approach,
offering hope for improving and restoring
ovarian function. Stem cells possess the unique
ability of self-renewal and regeneration, making
them potentially effective in addressing ovarian
failure and subsequent infertility. Different
types of stem cells have been investigated for
the treatment of POI, including mesenchymal
stem cells (MSCs), stem cells from
extraembryonic tissues, induced pluripotent
stem cells (iPSCs), and ovarian stem cells.
Keywords: Mesenchymal Stem Cell; Premature
Ovarian Insufficiency; Infertility
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