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The laboratory deals with basic questions of mammalian
ovarian physiology and endocrinology, the control of follicular
growth and when a mature preovulatory follicle has evolved, its
ovulatory response culminating in the release of a fertilizable
ovum.

Follicular growth and selection

Contrary to the naive thought, degeneration rather than
ovulation is the ultimate fate of the vast majority of oocytes. Of
the approx. 2 million oocytes in the human ovary at birth only
400 reach ovulation during the fertile life. Each of these oocytes
is in a “nest” of supporting cells forming the ovarian follicles.
Thus, more than 99,9% of human follicles undergo degenerative
changes, referred to as atresia, which involves apoptosis, or
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programmed cell death of follicular granulosa cells. Follicular
atresia is currently examined in collaboration with Atan Gross
(see there).

Ovulation

At the present the laboratory works mainly on the resumption
of oocyte maturation, which is a component of the ovulatory
response. We were the first to establish an in vitro system
that enabled the discovery of the basic facts of the hormonal
regulation of oocyte maturation. cyclic AMP (cAMP) plays a
central role in the regulation of meiotic maturation of mammalian
oocytes. High oocyte levels of CAMP were implicated in the
maintenance of meiotic arrest, and a decrease in the oocyte
cAMP is necessary for resumption of meiosis. On the contrary,
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Fig. 1 An ovulated immature oocyte obtained from the oviduct after treatment with PDE3 inhibitor. Note the several
spermatozoa within the perivitelline space (arrows) unable to fertilize.GV-oocyte nucleus; Nu-nucleolus.



the stimulation of the ovulatory process by luteinizing hormone
(LH), including the resumption of meiosis, is clearly associated
with a rise in CAMP levels in the somatic cells of the follicle.
In collaboration with Professor Conti from Stanford, we have
provided a solution to this paradox by invoking the selective
regulation of specific phosphodiesterases in the somatic and
germ cell compartments of the preovulatory follicle. Differential
regulation of PDEs in the somatic (containing PDE4) and
germ cell (containing PDE3) compartments of the follicle
by gonadotropins seems to be involved in the regulation of
their CAMP level. Stimulation of oocyte PDE may explain the
paradoxical decline in cAMP levels in the oocyte, allowing
resumption of meiosis, concomitantly with its rise in the somatic
compartment of the follicle in response to stimulation of ovulation
by LH. Furthermore, pharmacologic inhibition of oocyte PDE3
may allow the development of a specific, midcycle contraceptive
that does not affect the menstrual cycle (Fig. 1).

The recently suggested role of a meiosis activating sterol
(MAS) in the mediation of LH induction of meiosis is being
assessed by a combination of pharmacological and molecular
biology approaches. These studies did not provide evidence
for such a physiological role of MAS. (i) Specific inhibitors of
MAS synthesizing enzymes, including lanosterol demethylase
(LDM), did not prevent spontaneous or LH-stimulated meiosis at
doses that have previously been shown to effectively suppress
LDM activity. At higher doses they caused degeneration of
oocytes. (i) The timing of LDM expression in the ovary was
incompatible with a role for MAS in meiosis. (iii) The preferential
localization of LDM protein in the oocytes (Fig. 2) suggests MAS
production in oocytes, rather than its transport from the somatic
compartment as expected by the suggested role of MAS in
the regulation of meiosis as a putative cumulus-oocyte
signal molecule. Finally, (iv) the time-course of resumption of
meiosis by MAS revealed a significant delay as compared to
oocytes maturing spontaneously or due to hormone-stimulated
maturation.
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Fig. 2 Histochemical localization of LDM protein in growing oocytes.

Selected Publications

Tsafriri, A. (1997) Follicular development: Impact on oocyte
quality. In: Fauser, B.C.J.M. FSH Action and Intraovarian
Regulation. pp 83-105. Parthenon, New York and London.

Tsafriri, A., Popliker, M., Nahum R. and Beyth, Y. (1998)
Effects of ketoconazole on ovulatory changes in the rat:
Implications on the role of a meiosis-activating sterol. Molec.
Hum. Reprod., 4: 483-489.

Wiersma, A., Hirsch, B., Tsafriri, A., Hannsen, R.G.J.M., Van
de Kant, M., Kloosterboer, H.J., Conti, M. and Hsueh, A.J.W.
(1998) Phosphodiesterase 3 inhibitors suppress oocyte
maturation and consequent pregnancy without affecting
ovulation and cyclicity in rodents. J. Clin. Invest., 102,
532-537.

Conti, M., Andersen, C.B., Richard., F.J., Shitsukawa,

K. and Tsafriri, A. (1998) Role of cyclic nucleotide
phosphodiesterases in resumption of meiosis. Moll. Cell.
Endocr. 145, 9-12.

Tsafriri, A. and Reich R. (1999) Molecular aspects of
mammalian ovulation. Exp. Clin. Endocrinol. & Diabetes,
107, 1-11.

Solovyeva, E. V., Hayashi, M., Margi, K., Barkats, C.,

Klein, C., Amsterdam, A., Hsueh, A. J. W. and Tsafriri

A. (2000) Growth Differentiation Factor-9 Stimulates Rat
theca-Interstitial Cell Androgen Biosynthesis. Biol. Reprod.
63, 1214-1218.

Vaknin, K. M., Lazar, S., Popliker, M. and Tsafriri, A. (2001)
The Role of Meiosis Activating Sterols In Rat Oocyte
Maturation: Effects of Specific Inhibitors and Changes in
the Expression of Lanosterol 14c-Demethylase During the
Preovulatory Period. Biol. Reprod., 64, 299-309.

Richard F. J., Tsafriri A., and Conti M. (2001) Role of
Phosphodiesterase Type 3A in Rat Oocyte Maturation. Biol.
Reprod. 65, 1444-1451.

Tsafriri, A., Cao, X., Vaknin, K. M. and Popliker, M. (2001)

Is Meiosis Activating Sterol (MAS) an obligatory mediator
of meiotic resumption in mammals? Mol. Cell. Endocr. (in
press).

Conti, M., Andersen, C.B., Richard., F.J., C. Mehats, S.Y.
Chun, K. Horner, C. Jin and Tsafriri, A. (2001) Role of
cyclic nucleotide signalling in oocyte maturation. Moll. Cell.
Endocr. (in press).

Acknowledgements

AT. is the incumbent of the Hermann and Lilly Schilling
Foundation Professorial Chair. The lab is supported by The
Maria and Bernhard Zondek Hormone Research Fund and the
Israel Science Foundation (619/01).

129

and Developmental Biology

Cell

|



