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THE ESTRUS CYCLE

Chapter 7: Reproductive Cyclicity
I.  INTRODUCTION
A.  Estrous cycle occurs after puberty in all female farm animals

B. Characterized by repeating periods of receptivity to the male and provide females with repeated opportunities to become pregnant.

C.  Each cycle begins with estrus (heat) and ends at the subsequent estrus and its length varies among species 

D.  Estrous cycle results from a complex hormonal interaction between:

1.  Hypothalamus 

2.  Anterior pituitary

3.  Ovary

Collectively called hypothalamic-pituitary-ovarian axis
II.  TYPES OF THE STROUS CYCLES (Figure 7-1)

A.  Polyestrus: estrous cycle throughout year

1.  Examples:

a.  Cow

b.  Sow

B.  Seasonally polyestrus: “clusters” of estrous cycle occur only at a certain season of the year

1.  Controlled by day length or photoperiod

2.  Two types:

a.  Short-day breeders: e.g. ewe, doe

b.  Long-day breeders: e.g. mare

C.  Monoestrus: one cycle a year followed by anestrus

1. Example: dogs, wolves

III. TWO MAJOR PHASES OF THE ESTROUS CYCLE

(Figure 7-2)

A. Follicular Phase

1. Period from the regression of the corpus luteum to ovulation

2. Relatively short in length (~ 20% of the length of the estrous cycle)

3. Growth and maturation of ovulatory follicles (Follicles are the dominant ovarian structures)

4. Rise in blood estrogen, FSH and LH concentrations

5. Low concentration of blood progesterone

B. Luteal Phase

1. The period from ovulation until CL regression

2. Longer in length compared to the follicular phase (~ 80% of the length of the estrous cycle)  

3. Growth and maturation of the corpora lutea (CL; the dominant ovarian structures)

4. Rise in blood progesterone from the CL, and relatively low FSH and LH concentrations

IV.  STAGES OF THE ESTRUS CYCLE

(Figure 7-3)

A.  Cycle Divided into 4 Stages

1.  Proestrus

2.  Estrus

3.  Metestrus

4.  Diestrus

B. Proestrus and estrus are subdivisions of the Follicular phase. Metestrus and diestrus are subdivisions of the luteal phase

C.  Proestrus
1.  Period of rapid follicle growth prior to estrus

Follicular growth occurs under influence of pituitary FSH and LH secretion

2. High estradiol (estrogen) secretion

Estrogen prepares uterus and oviducts for sperm transport and fertilization 
3. The CL is undergoing rapid regression and progesterone level decreases

B.  Estrus (See Figure 7-6)
1.  Time when female is receptive to the male

2. Estradiol the dominant steroid hormone 

3. LH surge causes ovulation

4. LH surge initiates corpus luteum formation
5.  Length of estrus varies

Range: (1) cow = 12 hrs (2) mare = 7-8 days

6.  Ovulation is usually during estrus
a.  Exceptions:

- Cow = 25-32 hours after onset of estrus

- Goat = few hours after end of estrus

7.  First day of estrus = first day of estrus cycle

a.  Called either Day 1 or Day 0

D.  Metestrus
1.  Usually 2-3 days long

2.  Period in which corpus luteum forms
3. Graafian follicle has ovulated
Estrogen levels have decreased 

4. Ovulated follicle goes under structural remodeling and starts forming a Corpus luteum and Progesterone levels start to increase 
 5.  Metestrus bleeding

a.  Often seen in cattle

b.  Decreasing estrogen levels following ovulation

c.  NOT the same as menstrual bleeding in higher primates

E.  Diestrus
1.  Period when corpus luteum is fully functional
a.  Period of high progesterone

2.  Uterus is prepared to receive the developing embryo

a.  Get growth of the endometrial secretory tissue

3.  If pregnant, the animal stays in diestrus

4.  If not pregnant, the corpus luteum regresses & next stage starts

V.  SEASONAL BREEDING & PHOTO PERIOD

(Figure 7-7)
A. Characterized by hypothalamic of GnRH secretion before the breeding season

B. Hypothalamus must recover and release sufficient GnRH to elicit LH and FSH response by the anterior pituitary  

B.  How do Animals Measure Day Length and how is photoperiod translated into physiological signals?

Retina of the eye is stimulated by light and is detected by neurons ( neurons make contact with the pineal gland ( Hormone produced from pineal gland in brain called Melatonin  (only secreted during the dark hours)( Melatonin stimulates GnRH secretion

C. Melatonin

1.  Hormone produced from pineal gland in brain

2.  Pineal receives nerve input from eyes without using optic nerves

3.  Pineal gland releases melatonin only in the dark

4.  Body determines day length by amount of melatonin

VI.  ANESTRUS

A.  Period When Female is not cycling

B.  Causes:

1.  Seasonality: some females only cycle at certain times of the year (Figure 7-7)
2.  Pregnancy

a.  Animals usually don’t cycle when pregnant

3.  Postpartum anestrus

a.  Anestrus period following birth

b.  Increases in length with:

- Difficult births

- Uterine infections

- Negative energy 

-Stress

c.  Associated with lactation (Figure 7-8 and 7-9)
- Lactational anestrus
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