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1. Background of POI



Primary ovarian insufficiency (POl)

Diagnosis
1. Amenorrhea before 40 years of age
2. Hypergonadotropic hypogonadism

Symptoms
1. Infertility

2. Estrogen deficiency-hot flashes, mood disturbances,
sexual dysfunction etc.




Specific features

Lack of follicle growth and ovulation

Exhaustion of ovarian follicles and
few residual follicles: <1,000 follicles
(undetectable AMH levels)

Treatments ﬁ

Resistant to traditional gonadotropin treatments

Egg donation is the most successful treatment
option,but é



Contents

1. Basic and translational studies for in vitro activation
of dormant follicles (IVA)



Life History of Ovarian Follicles
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Growth factors (kit ligand, neurotrophins, BMPs, VEGF, LIF, etc.)
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At early stage after birth, PTEN or FOXO3 deletion led to the activation of dormant
primordial follicles and resulted in depletion of follicles within 16-18 weeks.



Phosphatidylinositol 3-kinase (PI3K) signaling pathway
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The PI3K signaling pathway begins PI3K activation by receptor tyrosine kinases (RTKSs) after
binding growth factors. PI3K activates AKT, which inhibits the activities of FOXO3, resulting in
cell proliferation and survival. PTEN negatively regulates PI3K signaling.

1

In primordial follicles, local factors activate dormant follicles through PI13K-Akt-Foxo3
signaling pathway, whereas PTEN acts to block the signaling.



Is it possible to activate residual dormant
follicles In POI patients artificially by
transient PTEN suppression and/or PI
activation using drugs ?



PTEN inhibitor

A vanadyl complexed to hydroxypicolinic acid is a highly potent and
specific inhibitor at nano-molar concentrations.

PI3K activator

Activation by a conformational change

A cell-permeable phospho-peptide
(740Y-P) binds to the SH2 domain of L

p85 regulatory subunit of PI3K and
activates enzyme activity.

Inactive

Derossiet al. BBRC,1998



Methods--mouse
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In vitro activation (IVA) - in vivo transplantation
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In vitro activation (IVA) - in vivo transplantation

-- ovarian histology
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In vitro activation (IVA) - in vivo transplantation
-- genome imprinting and meiotic spindle formation of retrieved oocyte
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In vitro activation (IVA) - in vivo transplantation
-- early embryonic development of retrieved mature oocyte after IVF
and healthy pups after embryo transfer
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Xeno-transplantation of human ovarian fragments to activate
dormant follicles: IVA, in vitro activation

Ovarian cortical fragments were obtained from patients with benign ovarian tumor with informed consent
from the patient and approval from local ethical human subject committee.
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Morphology of human ovarian fragments after 6 months

of xeno-transplantation
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