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[ Abstract |  Premature ovarian insufficiency (POI), characterized by the decline of
ovarian function before age 40, significantly compromises fertility and long-term health
of patients. Stem cell therapy has emerged as a promising approach for POI. This review
synthesizes clinical evidence from studies utilizing cells sourced from adult tissues
(e.g., adipose-derived mesenchymal stem cells, bone marrow mesenchymal stem cells
and peripheral blood stem cells) as well as from perinatal tissues (e.g., human amniotic
epithelial cells and umbilical cord-derived mesenchymal stem cells). Evidence suggests
that stem cell transplantation can improve ovarian reserve, reflected by reduced follicle-
stimulating hormone levels and increased estradiol and anti-Miillerian hormone levels,
with some patients resuming menstruation and achieving pregnancy. However, treatment
efficacy is influenced by patient-specific factors and clinical protocols. Optimizing stem
cell transplantation protocols is pivotal for enhancing the clinical efficacy and safety.
This article elaborates on key optimization strategies, including transplantation timing,
delivery routes, and combination therapies, proposing that early intervention and person-
alized regimens may improve outcomes. We also discuss patient benefits (such as pregnancy
outcomes and quality of life) as well as treatment safety, and explore the clinical value of
stem cell therapy for POI. Future research should focus on refining personalized strategies,
investigating the therapeutic potential of stem cell-derived agents, and establishing long-
term follow-up, thereby advancing POI therapy toward precision medicine and standardized

application.

[ Key words |  Premature ovarian insufficiency; Premature ovarian failure; Mesenchymal

stem cell; Stem cell transplantation; Clinical trial; Safety; Therapeutic effect; Review
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[ GEERIE ] T &M 97 £ 3 48 R 4 (premature ovarian insufficiency , POI) 5 97 78 ] i &
(follicle-stimulating hormone , FSH ) ; 18] 7 /it - 28 2. (mesenchymal stem cell, MSC) ; T 2m
feAe £ K B F B AR E AL TP £ (autologous in vitro ovarian activation with stem cells
and growth factors, SEGOVA) ; A ¥ J£ £ & 48 J (human amniotic epithelial cell,
hAEC) ; 3t K # % 3% & (anti-Miillerian hormone , AMH) ; % 9 /&, 3+ 3% (antral follicle
count, AFC) ; X 3k 4E & & Jit O 3% (forkhead box protein O, FOXO0) ;&% B g & @ %
PR A8 & % 8 Ji (low-density lipoprotein receptor-related protein, LRP) ; # 4 B ¥ CXC
At 4 (chemokine C-X-C motif ligand, CXCL) ; 5% £F 4 %@ & £ K B -F (fibroblast
growth factor, FGF) ; #& RNA (microRNA, miRNA, miR) ; AL A K & B R 5+ & £
(muscle segment homeobox, MSX) ; #% fig Bt WU B 3 # B4 (phosphoinositide 3-kinase,
PI3K) ; % & % B B (protein kinase B, Akt) ; %% 4% & 38 % B F (silence information
regulator, SIRT) ; J& 44 4 74 28 At (primitive germ cell, PGC) ; £.4m fo 5 3 7R M 2R i &
i %2 % L B (ataxia telangiectasia-mutated gene, ATM ) ; i /& P 4Y 22 & 7~ B -F (brain-
derived neurotrophic factor, BDNF) ; 45 2 # 4% € £ % /i % & & (menopause-specific
quality of life questionnaire , MENQOL)
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