
Ovulation in Mammals 

 

Ovulation refers to the process of release of ovum or egg from ovary to the female reproductive 

tract or oviduct. It is the maturation phase of oogenesis. The mature follicle that is Graafian 

follicle undergoes ovulation.  Ovulation is the part of the female reproductive cycle in 

mammals. Female reproductive cycle involves a series of cyclical changes in reproductive 

structures mainly ovary and uterus and their functions.    

 Hormonal regulation of female reproductive cycle 

                                   Female reproductive cycle in eutherian mammals is called as estrus 

cycle, but in human female it is called as menstrual cycle. The following hormones exert 

control over reproductive cycle. 

GnRH (Gonadotropin-releasing hormone)- it is secreted by the hypothalamus. GnRH 

stimulates secretion of FSH (follicle stimulating hormone) and LH (Luteinizing hormone) from 

anterior pituitary. FSH initiates follicular growth while LH carries out the further development 

of ovarian follicle upto its maturation stage. 

FSH is a hormone of many roles. It is a promotor of: 

 

1. Granulosa cell proliferation and differentiation            

2. Antral follicle development 

3. Estrogen production 

4. Induction of LH receptors on the dominant follicle 

5. Inhibin synthesis 

  

LH also stimulates ovarian follicle to secrete estrogen. At midcycle , LH triggers ovulation and 

then promotes formation of corpus luteum. The corpus luteum on being stimulated by LH 

produces secretes estrogen, progesterone , relaxin and inhibin. 

The pre-ovulatory LH surge has a number of key functions: 



1. Triggering of ovulation and follicular rupture about 36 hours after the surge. 

2. Disruption of the cumulus–oocyte complex. 

3. Induction of the resumption of oocyte meiotic maturation. 

4. Luteinization of granulosa cells. 

 Estrogen and progesterone work synergistically on uterus to prepare it for the implantation of 

fertilized ovum. Small quantity of relaxin secreted from CL during each cycle relaxes uterus 

by inhibiting contraction of myometrium. 

Estradiol 

Estrogens are the basic female hormones and estradiol is the most important as far as the 

ovulatory cycle is concerned. The synthesis of estradiol by granulosa cells is a function of the 

action of FSH. FSH stimulates the enzyme aromatase (CYP19) to convert the substrate of basic 

androgens, androstendione and testosterone, to estradiol in granulosa cells. The production of 

this vital hormone thus requires the availability of the androgen substrate, whose production in 

theca cells is promoted by LH, and then the action of FSH. 

The key functions of estradiol in the ovulatory cycle are: 

1. As a cog in a negative feedback mechanism suppressing the secretion of FSH 

and so aiding in the selection of the dominant follicle and preventing 

multifollicular development in the mid-late follicular phase. 

2. Triggering of the LH surge in mid-cycle by initiating a positive feedback 

mechanism when its concentrations rise to a critical level. 

3. As a ‘growth hormone’ for the development of the endometrium. 

4. Progesterone 

5. Progesterone is produced by luteinized granulosa cells. Large quantities are synthesized 

by the corpus luteum following ovulation. Progesterone concentrations rise to a peak 

7–8 days following ovulation and fall rapidly with the failure of the corpus luteum (Fig. 

2). The main function of progesterone from the corpus luteum is to fashion a secretory 

endometrium, capable of hosting the implantation of an embryo and to maintain this 

endometrium throughout the early weeks of pregnancy until trophoblastic/placental 

hormones take over this role. Under the influence of progesterone the endometrial 

glandular structures increase greatly in numbers and become more tortuous. 



Progesterone also plays a role in the expression of genes needed for implantation at the 

level of the endometrium. 

Inhibin secreted by granulosa cells and CL after ovulation inhibits secretion of FSH.  

                   Phases in female reproductive cycle--- 

The duration of female reproductive cycle typically ranges from 24 to 35 days. To simplify the 

duration is assumed as 28days. The cycle can be divided into 4 phases: 

a) Menstrual phase in human 

b)  Preovulatory phase 

c) Ovulatory phase 

d) Post-ovulatory phase 

Menstrual phase 

   It lasts roughly the 5 days of the cycle. 

Changes in ovary- under the FSH action primordial follicles develop into primary follicles  

Changes in the Uterus- the declining levels of progesterone and estrogen during this phase 

stimulate release of prostaglandins that cause the uterine spiral arteries to constrict causing 

bleeding . 

Preovulatory phase-  it lasts 6-13 dys in a 28 day cycle.  

Events in the Ovaries- during the preovulatory phase the secondary follicles in the ovaries 

begin to secrete estrogens and inhibin. However a single secondary follicle in one of the two 

ovaries becomes a dominant follicle which later becomes the mature Graafian follicle and this 

mature follicle continues to secrete estrogen.  

                              With reference to the ovarian cycle, the menstrual and preovulatory phases 

together are termed as the follicular phase as during this phase the ovarian follicles are growing 

and are in the process of development. 

 

Events in the uterus- with reference to the uterine  cycle , the preovulatory phase is termed as 

the proliferative phase , because endometrium is proliferating. Estrogen released by ovarian 



follicles promotes repairing of the endometrium that is endometrium thickens , endometrial 

glands develop, endometrial arterioles penetrate the into the inner part of endometrium.  

 Ovulation 

                  This occurs on day 14 in a 28 day cycle when the mature Graafian follicle ruptures 

to release secondary oocyte into the fallopian tube. At this stage the secondary oocyte remains 

surrounded by its zona pellucida and corona radiata. 

  The high levels of estrogen during last part of the preovulatory phase exert a positive feed 

back on the pituitary to secrete LH and hypothalamus to secrete GnRH causing ovulation. LH 

causes rupture of Graafian follicle and expulsion of a secondary oocyte about 9 hours after the 

peak of the LH surge. 

       Although the process of ovulation is associated with an abrupt increase in plasma levels of 

LH, those local events within the ovary itself that lead to follicular rupture are not clearly 

understood. The precise mechanism (or mechanisms) of ovulation has been related to a number 

of factors: 

1. Increase in intrafollicular pressure 

2. Proteolytic enzyme activity on the follicular wall 

3. Morphologic changes in the stigma that favor follicular rupture 

4. Perifollicular ovarian smooth muscle contractions 

5. Changes in the ovarian intercellular collagen bundles, such as increased distensibility 

and plasticity 

6. Vascular alterations in the perifollicular vessels 

 

  



   

                

Post ovulatory phase 

                      The postovulatory phase of female reproductive cycle is the time between 

ovulation and onset of next menstrual phase. It last for 14days .after ovulation the mature 

follicle collapses and the basement membrane between the granulosa cells and theca interna 

breaks down . and finally it is called corpus luteum which secrete estrogen, progesterone, 

relaxin and inhibin under the influence of LH. This phase is also called as luteal phase.    


