
The menstrual Cycle 



 
 
 

Physiology of menstrual cycle: 
The external manifestation of normal 
menstrual cycle is thepresence of regular 
vaginal bleeding. 
_the cycle  depends on changes occurring 
with in the ovaries, and fluctuation in 
ovarian hormone ,that are themselves 
controlled by the pituitary and  
hypothalamus,(hypothalamo-pituitary-
ovarian axis) 
 
 



 Hypothalamus: 
_it secretes the peptide hormone 
gonadotrophin_releasing hormone (GnRH) which 
controls pituitary hormone. 
_GnRH must be released in pulsatile fashion to 
stimulate pituitary secretion of luteinizing 
hormone (LH)  and follicle stimulating hormone 
(FSH). 
_If GnRH is given in a constant high dose ,it 
desensitizes the GnRH receptor and reduces LH 
and FSH release. 
Pituitery gland:- 
GnRH Stimulation of the basophil cells in the 
anterior pituitary gland causes synthesis and 
release of   the FSH and LH 



Low level of oestrogen have an inhibitory 
effect on LH production (negative 
feedback),whereas high levels of oestrogen 
will increase LH production (positive 
feedback). 

Unlike oestrogen, low levels of progesterone 
have a positive feedback  effect on pituitery 
LH and FSH and contribute to the FSH 
surge. 

High levels of progesterone, as seen in the 
luteal phase, inhibit pituitary LH and FSH 
production. 





 Ovary: 

 By the end of the second trimester in utero ,the 
number of oocytes has reached a maximum and 
they arrested at  the prophase step in meiotic  
division. 

 With onset of menarche, the  primordial follicles 
containing oocytes will activate and grow in a 
cyclical fashion, causing ovulation and subsequent 
menstruation 

 In the normal menstrual cycle the ovary will go 
through 3 phases: 

 Follicular phase 

 Ovulation 

 Luteal phase 



Follicular phase 

 FSH level rise in the first  days of the menstrual 
cycle, when oestrogen,progesterone and inhibin 
levels are low. This stimulates a small antral 
follicles on the ovaries to grow. 

 With in the follicles , there are two cell types  
which are involved in the processing of steroids, 
including oestrogen and progestone. 

 These are theca and the granulosa cells, which 
respond to LH and FSH stimulation 



 LH stimulates production of androgens from 
cholesterol within  theca cells 

 These androgens are converted into oestrogens by the 
process of aromatization in granulosa cells, under  the 
influence of FSH. 

 As the follicles grow and oestrogen secretion increases, 
there is negative feedback on the pituitary to decrease 
FSH secretion.this assists  in the selection of one 
follicle to continue in its  development towards  
ovulation_dominant follicle. 

 The follicle which has the most efficient aromatase  
activity and highest contration of FSH induced LH 
receptors will be the most likely to survives as FSH 
levels drop, while smaller follicles undergo atresia. 

 The dominant follicle will go on producing oestrogen 
and also inhibin, which enhances androgen synthesis 
under LH control. 



 There are other autocrine and paracrine mediators 
playing a role in the folllicular phase,these include 
inhibin and activin. 

 In women,inhibin  is secreted by  the granulosa cells 
within the ovaries.it  participates in feedback to the 
pituitary to downregulate FSH release and also appears 
to enhance ongoing androgen synthesis. 

 Activin is structurally similar to inhibin, but has an 
opposite action.it is produced in granulosa cells and in 
the pituitary, and acts to increase FSH binding on the 
follicles. 

 Insulin –like growth factors (I,II)act as paracrine 
regulators 



 IGF-I is produced by theca  cells under the action 
of the LH .its receptors are present on both theca 
and granulosa cells .within  theca  it augments LH 
–induced steriodogenesis. 

 In granulosa it augment the stimulatory effects of 
FSH on mitosis, aromatase activity and ihibin 
production. 

 Following ovulation ,IGF-II is produced from 
luteinized granulosa cells ,and acts in  an autocrine 
manner to augment LH –induced proliferation of 
granulosa cells. 







ovulation 

 By the end of the follicular phase, which lasts an 
average of 14 days, the dominant follicle has grown to 
approximately 20 mm in diameter. 

 As the follicle matures, FSH induces LH receptors on 
the granulosa cells to compensate for lower FSH levels 
and prepare for the signal for ovulation. 

 Production of oestrogen increases until they reach the 
necessary threshold to exert a positive feedback effort 
on the hypothalamus and pituitary to cause the LH 
surge. 



 This  occurs over 24-36 hrs during which time the LH –
induced luteinization of granulosa cells in the 
dominant follicle causes progesterone to be 
produced,adding further to the positive feedback for 
LH secretion and causing small periovulatory rise in 
FSH . 

 LH surge has another function in stimulating the 
resumption of meiosis in the oocyte just prior to its 
release. 

 The physical ovulation of the oocyte occurs after 
breakdown of the follicular wall occurs under the 
influence of LH,FSH and progesterone-controlled 
proteolytic enzymes, such as plasminogen activators 
and prostaglandins 





Luteal phase 
 After release of oocyte, the remaining granulosa and 

theca cells on the ovary form the corpus luteum.  

 The granulosa cells have a vaculated appearance with 
accumulated yellow pigment, (yellow body). 

 Ongoing pituitary LH secretion and granulosa cell 
activity ensures a supply of progesterone which 
stabilizes the endometrium in preparation for 
pregnancy 

 Progesterone levels are at their highest in the cycle 
during the luteal phase.this  also has the effect of 
suppresingFSH and LH 

 The luteal phase lasts 14 days in most women 

 



 
 

After Ovulation 
 
The effects of hormones on Uterus 
The Cycle changes of the endometrium can be 
divided into: 
-menstrual phase 
-Proliferative (estrogenic) phase 
-Secretory(progestational)phase 
 
 
 
 
 



Menstruation 
 The endometrium is under the influence of sex 

steroids 

 Sequential exposure to oestrogen and 
progesterone will result in cellular proliferation 
and differentiation followed by regular bleeding in 
response to  progesterone withdrawal if the corpus 
luteum regresses. 

 During the ovarian follicular phase ,the 
endometrium undergoes proliferation(proliferative 
phase),during the ovarian luteal phase,it has its 
secretory phase. 



 Decidualization,the  formation of a specialized 
glandular endometrium is an irreversible process 
and apoptosis occurs if there is no embryo 
implantation. 

 Menstruation (day 1) is the shedding of the “dead” 
endometrium and ceases as endometrium  
regenerates (which normally happens by day 5-6 of 
the cycle). 

 A fall in circulating levels of oestrogen and 
progesterone approximately 14 days after ovulation 
leads to loss of tissue fluid, vasoconstriction of 
spiral arterioles and distal ischaemia. 

 



 This results in tissue breakdown, and loss of the 
upper layer along with bleeding from the 
fragments of remaining arterioles is seen as 
menstrual bleeding. 

 Vaginal bleeding will cease after 5-10 days as 
arterioles vasoconstrict and the endometrium 
begins to regenerate. 

 Prostaglandin f2a ,endothelin-1 and platelet 
activating factor are vasoconstrictors which are 
produced within  the endometerium and likely 
involved in vasoconstriction. 

 



Proliferative phase 
 Menstruation will normally cease after 5-7 days, once 

endometrial repair is complete. 

 After this time, the endometrium enters the 
proliferative phase, when glandular and  stromal 
growth occur. 

 The epithelium lining the endometrial glands changes 
from a single layer of columnar cells to a 
pseudostratified epithelium with frequent mitoses. 

 Endometrial thickness increases rapidly,from 0.5 mm 
at  menstruation to 3.5-5mm at the end of the 
proliferative phase. 



Secretory phase 
 After ovulation (generally around day 14)there is a 

period of endometrial glandular secretory activity. 

 Following the progesterone surge, the oestrogen-
induced cellular proliferation is inhibited and 
endometrial thickness does not increase. 

 The endometrial glands will become more tortuous, 
spiral arteries will grow, and fluid is secreted into 
glandular cells and in to the uterine lumen. 

 Later in the phase progesterone  induces the formation 
of temporary layer ,known as the decidua,in the 
endometrial stroma.this is seen as occurring around 
blood vessels. 

 Stromal cells show increased mitotic activity, nuclear 
enlargement and generation of a basement membrane 



 

Prior to menstruation 3 layers of 
endometrium is seen: 

 1-basalis  layer(25%) 

 2-stratum spongiosum 

 3-stratum compactum(25% upper portion) 
with prominent decidualized stromal cells 



Measurement of ovarian reserve: 

 Using ultrasound markers has looked at 
measurements of ovarian volume, mean ovarian 
diameter and  antral follicle count to calculate 
ovarian reserve. 

 Biochemical markers include 
FSH,oestradiol,inhibin,and anti-Mullerian 
hormone (AMH) 

 AMH is produced in the granulosa cells of ovarian 
follicles and does not change in response to 
gonadotrophins during menstrual cycle. 



Thank you 


