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+ Implantation(MMP-14)
* Sperm fertilization(SPAMI)
« Trophoblast adhesive capacity
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a. Oocyte exosomes

+ Acrosome reaction
+ Fertilization
+ (CD81-CD9)

b. Follicular fluid exosomes

+ Follicular growth

* Resumption of oocyte meiosis
+ Steroidogenesis

* Prevention of polyspermy
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The Role of Exosomes in Fertility and Pregnancy-Related Disease in Women
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Abstract

Background: Exosomes, a subgroup of extracellular vesicles (EVs) ranging from 30 to 150 nanometers, are secreted
by various cell types and found in biological fluids such as blood, saliva, urine, breast milk, follicular fluid, and
uterine cavity fluid. These vesicles act as mediators of cell-to-cell communication, influencing gene expression and
the fate of target cells by transferring proteins, lipids, and nucleic acids. Exosomes play a critical role in physiological
and pathological processes, including the female reproductive system (e.g., fertilization, implantation, placental
formation, and embryo development).

Methods: This review study aimed to collect and analyze existing data on the role of exosomes and their molecular
components in female reproductive disorders. Data were extracted and evaluated from scientific articles published in
reputable databases to assess the association of exosomes with the pathogenesis of these disorders and their diagnostic
and therapeutic applications.

Findings: Exosomes are formed through ESCRT-dependent and -independent biogenesis pathways and contain
proteins such as tetraspanins (CD9, CD63, CD81), HSP70, TSG101, lipids, and RNAs like miRNAs. They facilitate
follicle growth, fertilization (via CD9 and CD8L1), implantation (through regulation of miR-30d and MMPs), and
placental formation (via VEGFA and angiogenic miRNASs) in reproduction. In diseases, aberrant miRNA expression,
such as miR-27a-5p in PCOS, disrupts apoptosis and proliferation; miR-127-5p in POF reduces DNA repair; miR-
22-3p and miR-320a in endometriosis increase inflammation and fibrosis; and MSC-derived exosomes in
Asherman’s syndrome reduce fibrosis.

Conclusion: Exosomes serve as key mediators in reproductive health and disorders, and alterations in their content
can aid in the early diagnosis and targeted treatment of conditions such as PCOS, POF, endometriosis, and
Asherman’s syndrome. Future research should focus on the clinical applications of exosomes as biomarkers and
therapeutic tools to improve female fertility.
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