
© 2013 Pearson Education, Inc.

Establishing the Ovarian Cycle

• During childhood, ovaries grow and secrete small amounts of 
estrogens that inhibit hypothalamic release of GnRH

• As puberty nears, GnRH is released; FSH and LH released by pituitary, 
and act on ovaries

• These events continue until an adult cyclic pattern achieved and 
menarche occurs (first menstrual period)
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Hormonal Regulation of the Ovarian Cycle

• Hormone interaction produces cyclic events in ovaries
• Gonadotropin-releasing hormone (GnRH)

• Pituitary gonadotropins

• Ovarian estrogen

• Ovarian progesterone
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Correlation of anterior pituitary and ovarian hormones with structural changes of the ovary 

P
la

s
m

a
 h

o
rm

o
n

e
 l
e

v
e

l
P

la
s
m

a
 h

o
rm

o
n

e
 l
e

v
e

l

LH

FSH

Dominant

follicle

Ovulation Corpus

luteum

Degenerating
corpus luteum

Follicular

phase
Ovulation

(Day 14)

Luteal

phase

Estrogens

Progesterone

Fluctuation of gonadotropin levels:

levels of pituitary gonadotropins (follicle-stimulating hormone 

and luteinizing hormone) in the blood regulate the events of

the ovarian cycle.

Ovarian cycle: Structural changes in ovarian follicles and the 

corpus luteum. 

Recall that only follicles in their antral phase are hormone 

dependent —primary and secondary follicles are not.

Fluctuation of ovarian hormone levels: 

Fluctuating levels of ovarian hormones (estrogens and 

progesterone) during the ovarian cycle. The high estrogen levels 

are also responsible for the LH surge in (a).
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Two cell mechanism
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Regulation of the ovarian cycle.
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1. GnRH stimulates FSH and LH secretion
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Regulation of the ovarian cycle.
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2. FSH and LH stimulate follicles to grow, mature, and 
secrete sex hormones

• FSH stimulates granulosa cells to release 
estrogen, and LH induces thecal cells to 
produce androgens, which granulosa converts 
to estrogens. 

• Dominant follicle is recruited.
• Other developing follicles deteriorate
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Regulation of the ovarian cycle.
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3. Negative feedback inhibits gonadotropin release
• Increasing levels of plasma estrogen exert 

negative feedback inhibition on FSH release.
• Inhibin from granulosa cells also inhibits FSH 

release.



© 2013 Pearson Education, Inc.

Regulation of the ovarian cycle.
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4. Positive feedback stimulates 
gonadotropin release

Estrogen levels continue to rise 
as a result of continued release 
by dominant follicle.
When levels reach a critical high 
value, a brief positive feedback 
occurs on brain and anterior 
pituitary triggers LH surge
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Regulation of the ovarian cycle.

LH surge

GnRH

4

4

Stimulates
Inhibits

Late follicular and

luteal phases

4

3 Slightly 
elevated 
estrogen and 
rising inhibin 
levels inhibit 
FSH
secretion.

Early and

midfollicular phases

Thecal cells

Androgens

Granulosa
cells

Mature antral
follicle

GnRH

Travels via
portal blood

Anterior pituitary

FSH LH

1

1

Inhibin

Estrogens

Hypothalamus

Ovulated 
secondary
oocyte

Ruptured

follicle
5

5

2 2

2

2

2

Corpus luteum

Positive 
feedback exerted 
by large    in
estrogen output 
by maturing 
follicle.

Convert androgens
to estrogens

Hypothalamus

5.    LH surge triggers ovulation and 
formation of the corpus luteum
-LH surge triggers ovulation.
-After ovulation estrogen levels 
decline.

-LH transforms ruptured 
follicle in corpus luteum
-LH stimulates corpus 
luteum  progesterone 
and some estrogen
-Progesterone helps 
maintain pregnancy, if 
occurs
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Regulation of the ovarian cycle.

3

Hypothalamus

GnRH

Travels via
portal blood

Anterior pituitary

FSH LH

Thecal cells

Androgens

Granulosa
cells

Convert androgens
to estrogens

Mature antral
follicle Ovulated 

secondary
oocyte

Corpus luteum

Ruptured

follicle

LH surge

Stimulates
Inhibits

Early and

midfollicular phases

Late follicular and

luteal phases

Positive 
feedback exerted 
by large    in
estrogen output 
by maturing 
follicle.

Slightly 
elevated 
estrogen and 
rising inhibin 
levels inhibit 
FSH
secretion.

GnRH

1

1

2 2

2

2

2
Estrogens

4
4

6

4

5
6

5

Progesterone
Estrogens

Inhibin

Hypothalamus

6.   Negative feedback inhibits LH 
and FSH release

Negative feedback from 
rising plasma progesterone 
and estrogen levels inhibits 
LH and FSH release.
If no fertilization occurs:
- when LH levels start to fall 
corpus luteum degenerates 
(in humans).
-Causes a sharp decrease in 
estrogen and progesterone, 
which ends blockage of FSH 
and LH secretion, causing 
cycle to start all over again 
(1)



Estrus cycle in domestic animals
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The estrous cycle is subdivided into 4 stages:
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sexual 
receptivity 
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Estrous cycle



The estrus cycle and time of ovulation in domestic animal species



Nonseasonal continously polycyclic (polyestrus) animals (throughout the 
year): 

• Sow
• Cow

Seasonally polycyclic (polyestrus) (cyclicity is profoundly influenced by the 
timing of light):

• Mare (cyclic activity only from spring to autumn) 
• Ewe (cyclic activity during autumn and early winter)
• Queen (cyclic activity with increasing daylight)

Monocyclic (monoestrus) animals (one or two estrous periods per year):
• Bitch  

In seasonal polycyclic and monocyclic species, the cyclicity is interrupted by longer periods of anoestrus.
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