Lecture 16 – Reproduction (Female)

1) The pituitary gland releases hormones:

a) LH: lutenizing hormone

b) FSH: follicle stimulating hormone

2) These hormones (as all do) affect a different part of the body then where they are released.  They affect the ovaries, which release different hormones that affect the uterus.

a) E: estradiol

b) P: progesterone
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3) Cycle begins ~12, 13 years old (menarche) and tends to last ~40 years (menopause)

a) Menstrual Cycle

i) Days 1-5: Menstrual Phase 

(1) Endometrial lining comes off and progesterone and estradiol are reduced

(a) This removes the negative feedback on the pituitary which increases the FSH and the cycle starts once again

ii) Days 6-14: Proliferation Phase

(1) Estradiol causes endometrium to grow

iii) Days 15-28: Secretory Phase

(1) Progesterone causes spiral capillaries and glycogen to form in the endometrium

4) Ovarian Cycle (3 phases)

a) PHASE I: Days 1-13: Follicular Phase

i) In this stage, granulose cells (which are capable of producing estradiol) begin to grow around one primary follicle.  The space between the follicle and the granulose cells is referred to as antrum.  FSH comes down and stimulates one of the follicles to grow into the mature follicle (or the Graafian follicle).

ii) Estradiol causes proliferation of the endometrium (contain estrogen receptors)



iii) Negative feedback: Estradiol levels produced from the granulose cells get into blood stream and to the pituitary.  This shuts off the production of FSH and LH so that another follicle does not mature during this cycle.

(1) In menopause, FSH continues to remain high because no negative feedback is produced (no more follicles, no granulose cells, no estradiol produced, no negative feedback).

(2) Oral contraceptives: pills, patches, injections, etc.  

(a) Estradiol is locked at a specific level (depending on strength) and constantly producing negative feedback on the pituitary in order to shut off LH and FSH so that no follicles can mature.  Once the level of estradiol reaches a certain amount, instead of having negative feedback on the pituitary, it is stimulated (ie; day 14 of the cycle).

b) PHASE II: Day 14: Ovulation (estradiol level is high enough to stimulate the pituitary)

i) LH spike causes ovulation.  LH leaves the pituitary and goes to the mature follicle. 

(1) Granulosa attach to lining and ovum leaves duct (ovulation)

c) PHASE III: Days 15-28: Luteal Phase

i) LH converts granulosa to corpus luteum (yellow)

(1) Corpus luteum produces estradiol and progesterone, but two times the amount of progesterone

(2) Since granulosa cells have depleted, the amount of estradiol drops quickly

(3) Each cycle ends with the corpus albicans, which never goes away.

ii) Progesterone is very important in this stage as it causes spiral capillaries to grow in the endometrial lining (blood supply and “fuel” to the endometrium)

iii) Ovum meanders in oviduct from about day 15 to day 20 until it implants in the endometrium of the uterus (day 21)

(1) Corpus luteum dies off (into corpus albicans) and estrogen and progesterone levels decrease.


5) If fertilized?

a) hCG (Human Chorionic Gonadotropin) is produced within a day after fertilization of a zygote and prevents the corpus luteum from dying

b) Estradiol and progesterone continue to increase in levels until birth

i) Increases seen in the first trimester (3 months) are due to the corpus luteum surviving (because of hCG) – morning sickness seen because of hCG

(1) RU-486:  abortion pill for first trimester.  A progesterone blocker that does not allow progesterone to get to the endometrial lining.

ii) Increases seen in the second and last trimesters are due to the placenta (the blood connection with the fetus).

iii) Depression can be seen after birth as progesterone and estradiol levels drop drastically.

(1) Treat with hormones in order to slowly decrease levels

6) Notes on Oral Contraceptives

a) No LH spike because negative feedback is altered

b) Placebo pills allow estradiol and progesterone levels to decrease, hence the patient will get their period

c) Depo provera: only offers progesterone but no estradiol.  This can decrease bone density in patient.

d) Amenorrhea: exercise-induced loss of period.  This can be accompanied by bone loss and stress fractures.

i) Treatment: estradiol 

Male Reproductive System

1) Pituitary releases FSH and LH

a) FSH stimulates seminiferous tubules (n=800) that produce spermatozoa
b) LH stimulates interstitial cells that produce testosterone (T)

i) Male Menopause: Around age 50, interstitial cells begin to atrophy and the possibility for fertilization decreases.


2) Testosterone: high levels correlate with aggressiveness, while lower levels (ie; being neutered) correlate with docile behavior  

a) Chemical castration: give estradiol (depo provera) which  feeds onto the pituitary and shuts of production of LH and FSH

i) Decrease in testosterone and spermatozoa are seen

Decrease in muscle mass and libido are also seen.
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