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Abstract 
The ovarian reserve (OR) gradually decreases throughout the female fertile life. This continuous depletion in 
OR is irreversible. This occurs through a programmed cell death, known as apoptosis.  Some factors hasten such 
depletion, such as chemo- and radio-therapy. Others have been investigated in trials to preserve the OR includ-
ing gonadotropins, cytokines, growth hormones, nitric oxide and reorganization of the actin cytoskeleton. Loss of 
OR occurs normally at the menopausal age, a stage called menopausal ovarian senescence. At some periods, there 
are other sources for ovarian hormones that are away from the ovary, like during use of contraceptive pills and at 
pregnancy after formation of placenta. Future trials to preserve ovarian follicles at these periods might postpone the 
onset of menopause and hence lengthen the fertile female age. 
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Ovary is the primary sex organ in females. It is the only 
abdominal organ that is not covered by peritoneum (1). It 
contains hundreds of thousands (about 400000) primary 
follicles at puberty. These follicles support fertile period of 
female life. At the mid-30s years, there is an increase in the 
pace of oocyte depletion to reach about 25000 by the age of 
forty years. This means that the ovarian reserve (OR) de-
creases gradually till ends at the menopause. This continu-
ous depletion in OR, as an irreversible process, is variable 
from a woman to the other and depends on many factors 
such as genetics, age, drugs, irradiations and other envi-
ronmental variables. For example, hormonal suppression 
as well as chemo- and radio-therapy might hasten follicle 
depletion causing deleterious effects on the OR and ovarian 
function (2). On the other hand, there are environmental 
factors, including nutrition which might improve condition 
of ovarian aging (3).

OR which represents the female potentials for fertil-
ity could be tested by measuring anti-Mullerian hormone 
(AMH). Women with low AMH levels should be counseled 
regarding the option of fertility preservation or tendency to 
attempt pregnancy at early stage of their fertility life (4). 
Moreover, low response of ovaries to ovulation induction 
by gonadotrophins is an indication of reduced OR and fre-
quently associated with occurrence of early menopause (5). 

At each ovarian cycle, some of the follicles begin to en-
large under hormonal control, till one of them reaches the 
stage of mature Graafian follicle. This ripe follicle approxi-
mates the ovarian surface epithelium (OSE) and releases 
its oocyte into the abdominal “peritoneal” cavity, a process 
that is known as ovulation (6). At the same time, other fol-
licles degenerate throughout their journey of maturation. 

Therefore, during each cycle, many follicles “approximate-
ly 1000 in terms of quantity” are lost (7).

At pregnancy, functions of ovaries become stationary. 
By that means, no hormone is produced from ovary after 
formation of the placenta taking over the role of ovary 
in production of the hormones supporting pregnancy and 
enhancing enlargement of breasts and uterus. Removal of 
ovaries after the first trimester does not affect the progress 
of pregnancy (7, 8). It has been found that many follicles 
are enlarged during pregnancy but no ovulation occurs, 
while it is stopped after fertilization. This might be because 
of the proliferation of OSE cells and increase in the thick-
ening (9). Hormonal changes that are responsible for pre-
vention of ovulation at pregnancy might be similar to that 
found with use of contraceptive pills.  However, Cooper 
and Adigun (10) stated that the progesterone is the main 
hormone in the pills responsible for prevention of ovula-
tion, by inhibiting follicle development.

Menopause is a females’ stage of life representing about 
one third of their lives. Such stage is characterized by deple-
tion of ovarian follicles and hence cessation of menstrua-
tion and loss of fertility. There is a loss of cyclic production 
of steroid hormones. The most noticed hormonal change 
corresponding to female reproductive aging in menopause 
is the subtle rise of follicle stimulating hormone (FSH) (1).  

Degeneration of follicles or their atresia occurs through 
a programmed cell death, known as apoptosis (11). Several 
agents have been tested to rescue these cells from apop-
tosis. These include gonadotropins, estrogens, cytokines, 
growth hormones, nitric oxide and reorganization of the 
actin cytoskeleton (11-13). Wu et al. (14) noticed that use 
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of resveratrol, which is a natural plant derivative, in mice 
could reduce cell apoptosis of oogonia induced by chemo-
therapy. They suggested that resveratrol might be used as 
a potential therapeutic drug against induced ovarian aging. 
Although such trials are in their infancy, our hope is enlarg-
ing to find a mean to preserve the ovarian follicles in vivo 
or to slow the natural rate of atretic loss, especially when 
two ovaries are in a state of stagnation such as occurring 
at pregnancy after the first trimester as well as in cases of 
use of contraceptive pills. This could lengthens the fertile 
female age and postpone the menopausal onset for addi-
tional years.   

Acknowledgements

The author is grateful to all staff members of Faculty of 
Medicine, Zagazig University for their support. He also 
declares that there is no conflict of interest regarding this 
article. 

References

1. Kumar P, Malhotra N. Jeffcoate’s principles of gynaecology. 7th ed. 
New Delhi: Jaypee Brothers Medical Publishers (P) Ltd; 2008.

2. Tal R, Seifer DB. Ovarian reserve testing: a user’s guide. Am J Ob-
stet Gynecol. 2017; 217(2): 129-140.

3. Moslehi N, Mirmiran P, Tehrani FR, Azizi F. Current evidence on as-
sociations of nutritional factors with ovarian reserve and timing of 
menopause: a systematic review. Adv Nutr. 2017; 8(4): 597-612.

4. Grossman LC, Safier LZ, Kline MD, Chan CW, Lobo RA, Sauer MV, 

et al. Utility of ovarian reserve screening with anti-müllerian hormone 
for reproductive age women deferring pregnancy. J Womens Health 
(Larchmt). 2017; 26(4): 345-351.

5. Szmidt NA, Bhattacharya S,  Maheshwari A. Does poor ovarian re-
sponse to gonadotrophins predict early menopause? A retrospective 
cohort study with minimum of 10-year follow-up. Hum Fertil (Camb). 
2016; 19(3): 212-219. 

6. Hegazy A. Clinical embryology for medical students and postgradu-
ate doctors. Berlin: LAP Lambert Academic Publishing; 2014. 

7. Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoff-
man BL, et al. Williams OBSTETRICS. 24th ed. New York: McGraw-
Hill Education; 2014. 

8. Nelson WW, Greene RR. Some observations on the histology of the 
human ovary during pregnancy. Am J Obstet Gynecol. 1958; 76(1): 
66-90.

9. Hegazy AA, Hegazy RA, Omar MM. Light and electron microscopic 
study of the ovarian surface epithelium (OSE) of the adult albino 
rat. ZUMJ, Special Issue for Faculty of Medicine, Zagazig University 
Conference- Oct. 2002; 8: 135-150.

10. Cooper DB, Adigun R. Oral Contraceptive Pills. StatPearls Pub-
lishing LLC. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK430882/ (11 July 2018).

11. Bhardwaj JK, Sharma RK. Apoptosis and ovarian follicular atresia 
in mammals. Zoology, Maria-Dolores Garcia, IntechOpen, DOI: 
10.5772/32791. Available from: https://www.intechopen.com/books/
zoology/apoptosis-and-ovarian-follicular-atresia-in-mammals (24 
January 2018). 

12. Uilenbroek JT, Woutersen PJ, van der Schcoot P. Atresia of preovu-
latory follicles: gonadotropin binding and steroidogenic activity. Biol 
Reprod. 1980; 23(1): 219-229.

13. Chun SY, Eisenhauer KM, Kubo M, Hsueh AJ. Interleukin-1beta sup-
presses apoptosis in rat ovarian follicles by increasing nitric oxide 
production. Endocrinology. 1995; 136(7): 3120-3127.

14. Wu M, Ma L, Xue L, Ye W, Lu Z, Li X, et al. Resveratrol alleviates 
chemotherapy-induced oogonial stem cell apoptosis and ovarian ag-
ing in mice. Aging (Albany NY). 2019; 11(3): 1030-1044.

 Postponing the Menopause


