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Dear Editor,

Mesenchymal stem cells (MSCs) have
e-mail garnered increasing interest because
serhancaniscan@gmailcom ~ to  their  multidirectional  differentiation

potential, immunomodulatory capabilities,
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Accepted: 27 September 2025 background of stem cells has the potenﬁial
Published: 30 Septermber 2025 1© offer us with important mfprmat!on
on the treatment of diseases, including
gynecological disorders, as well as the
synthesis of healthy cells for use in
regenerative medicine. Due to the fact
that they encourage immunoregulatory,
anti-inflammatory,  anti-apoptotic, and
anti-oxidative activities, MSCs have been
proven to possess paracrine capabilities.
This gives them the status of agents that
are tolerant of the immune system. In
addition, they possess both pain-relieving
and angiogenic actions (1).
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A significant number of findings concerning
mesenchymal stem cells have been made
in a variety of medical fields, and a great
deal of research has been published on
the therapeutic potential of these cells. For
instance, in specialties of medicine such
as psychiatry and general surgery, their
efficiency in the treatment of disorders is
becoming more and more evident (2-4).
This letter is written with the intention of
bringing attention to the vast number of
studies that have been conducted in aspects
of gynecology, and gynecologic oncology,
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as well as the utilization of mesenchymal
stem cells in these areas (5-7).

Premature ovarian failure

It is possible that ovarian function might
improve if exosomes that are extracted
from mesenchymal stem cells of the
human umbilical cord were injected
directly into the ovaries (8). Mesenchymal
stem cells injected to mice model had been
improved ovarian function. Following the
infusion of mesenchymal stem cells, there
was a considerable increase in serum levels
of both AMH and estradiol, suggesting
that this treatment could be beneficial for
patients with premature ovarian failure
(POF). The inhibition of apoptosis was
the mechanism by which the function of
the ovaries was improved. Following the
completion of treatment, the outcomes
of the study revealed that the number of
follicles had grown (9). It has been shown
that in cases of ovarian failure due to
chemotherapy or radiotherapy, ovarian
functions are restored, serum hormone
levels improve, and even pregnancies can
occur by administering MSCs and MSC-
derived exosomes (10,11).

Polycystic ovary syndrome

Women who have hyperandrogenemia,
ovulation failure, and insulin resistance are
at risk of developing polycystic ovarian
syndrome (PCOS), a condition that results
from abnormalities in the endocrine and

Cite as: Iscan SC. Contemporary application and prospects of mesenchymal stem cell therapies in gynecology
and gynecologic oncology. J Clin Trials Exp Investig. 2025;4(3):116-119.

2822-5090 /© 2025 Journal of Clinical Trials and Experimental Investigations. Published by Unico's Medicine. This is an open-

access article under the terms of the CC BY license. (https://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.5281/zenodo.17282175

https://creativecommons.org/licenses/by/4.0/

metabolic functions of the body (6). A research that
used a rat model of polycystic ovary syndrome
(PCOS) found that adipose-derived mesenchymal
stem cells (ADMSCs) had the potential to restore
the structure of the ovaries, increase the number of
oocytes and corpora lutea, and decrease the number
of abnormal cystic follicles (12). Additionally, MSCs and
the substances they secrete have the ability to reduce
testosterone levels, improve insulin sensitivity, and
reduce the amount of proinflammatory chemicals that
are present. In this way, exosomes that are produced
from MSCs have the potential to be used in the
treatment of PCOS (13).

Infertility

Endometrial MSCs are one of the types of MSCs
that can be utilized in the treatment of infertility. The
endometrium is a component of the reproductive
system that is responsible for the production of SCs.
These are especially significant to the reproductive
lives of women. The thickness of the endometrium
can be dramatically increased with subendometrial
transplantation of eMSCs, which also has the potential
to improve outcomes for in vitro fertilization (1).
Furthermore, mesenchymal stem cells (MSCs) are able
to successfully initiate the decidualization process and
can be employed to increase the quality of oocytes
(1415).

Uterine leiomyoma

Leiomyomas of the uterus are tumors of the smooth
muscle that are not cancerous. They are the most
prevalent form of benign gynecological tumor found in
women who are of reproductive age, and it is believed
that they impact seventy percent of women. The use
of magnetic nanoparticles complexed to adenovirus
to target tumor-initiating leiomyoma stem cells for
gene therapy has resulted in apoptosis and reduced
proliferation. Furthermore, stem cells are regulated by
Simvastatin, which is known to have anti-leiomyoma
characteristics (16).

Stress urinary incontinence

Stem cell research for the treatment of stress urinary
incontinence (SUI) is quickly developing, with the
outcomes of the research being favorable generally.
The manner of cell transplantation has included
intraurethral, periurethral, and intravenous routes of
administration. Here are studies showing improvement
in SUI after periurethral and urethral MSC injections
(1,417).

Endometriosis

Endometriosis is a medical disorder in which
endometrial tissue development is found to occur
outside of the uterine cavity. It has been demonstrated
that exosomes released by MSCs in cases of
endometriosis are effective in considerably reducing
the amounts of improperly expressed angiogenic
markers and inflammatory factors. Endometriosis is a
condition that can be treated with medication, but the
effectiveness of such treatments is dependent on how
well the medication is delivered to the endometriotic
lesions. Human endometrial mesenchymal stem cells
(hEMSCs) have showed tropism toward endometriotic
lesions, indicating that hEMSCs may be viable drug
delivery systems for treating endometriosis (6).
Following the transplantation of mesenchymal stem
cells (MSCs) into a mouse model of endometriosis,
a study found that the expression of tumor necrosis
factor alpha (TNF-a) in the bone marrow of the mice
decreased. The development of endometriotic lesions
had been prevented by the remodeling of bone
marrow, which results in a seven-fold reduction in the
volume of the lesions (18).

Gynecologic cancers

Despite the progress that has been made in the medical
fleld, cervical, ovarian, and endometrial cancers are
still the most common and deadly diseases affecting
women all over the world. Cell-based therapies, such
as MSCs, are currently becoming more and more
popular in clinical settings as a treatment for cancer.

Cervical cancer

The anticancer effects of exosomes produced from
MSc were confirmed in vivo using either intra-
tumoral or intravenous injection in cervical cancer
xenograft animal models. MSC-derived exosomes
strongly trigger apoptosis and reduce proliferation
and epithelial-mesenchymal transition in a dose-
dependent manner (19).

Endometrial cancer

Research indicates the impact of MSCs on the
management of endometrial cancer. The research by
Pan et al. emphasizes that increased levels of hUMSCs-
derived exosomal miR-503-3p or reduced mesoderm-
specific transcript impede the progression of human
endometrial cancer, hence enhancing the treatment of
endometrial cancer (20). Exosomes released by MSCs
can effectively treat endometrial malignancies through
the targeted administration of anticancer miRNAs or

pharmaceuticals (19).



Ovarian cancer

Liu et al. found that adipose-derived MSCs promote
epithelial-mesenchymal transition (EMT) in ovarian
cancer cells and activate the TGF-f signaling system,
hence augmenting ovarian cancer proliferation and
metastasis, a result reversible by the TGF-f3 inhibitor
SB431542. This indicates that inhibiting TGF-f in
adipose-derived MSCs may have therapeutic promise
in preventing ovarian cancer progression (21). Aziz et
al. demonstrated that hAFMSCs have inherent tumor
tropism and can secrete soluble substances in cell
culture, resulting in an effective anticancer impact (22).

Perspective

Research on the application of mesenchymal stem cells
(MSCs) for disease management in gynecology and
gynecologic oncology is on the rise. A transition fromin
vitro to in vivo studies is apparent. Mesenchymal stem
cells (MSCs) are gaining recognition as a biologically
valid and progressively substantiated methodology.
There are noted contradictions regarding the capacity
of MSCs to either promote or inhibit carcinogenesis.
These inconsistencies arise from variations in
experimental parameters, including animal models, cell
lines, dosages, and treatment periods. Consequently,
the classification of MSCs as either anticancer agents
or therapeutic targets in cancer treatment continues
to be a subject of contention. Questions of this nature
must be elucidated prior to the implementation of
MSC-based cancer therapy in clinical environments.
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