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Chapter 18: Hormones Involved in Female Reproduction
(Lecture 18)

I. NEUROENDOCRINE CONTROL OF FOLLICULAR (PREOVULATORY) PHASE

M
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After menstruation:  pituitary hormone (FSH) stimulate follicular growth

1. granulosa cells

a. hypertrophy (   size)

b. hyperplasia (   #s)

c. synthesize estrogen (E) from androgen precursors

d. secretion E

e.   E stimulates

1) further GnRH secretion from hypothalamus

2)   LH &   FSH secretion from pituitary

3)    # receptors in follicle for both E & FSH

4)    E retained in follicle

5)    FSH augments growth of granulosa cells

6) growth follicle  E

2. Interaction between ovary & pituitary (   E)

a. further GnRH secretion from hypothalamus

b.   LH & FSH secretion from pituitary

c.   # receptors in follicle for both E & FSH

d.   E retained in follicle

e.   FSH augments growth of granulosa cells

f.  growth follicle  E

g.   FSH pituitary &   E follicle    

# LH receptors on granulosa cells  corpus luteum

autocine:

granolusa cells

act themselves  
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Two cell, two gonadotropin hypothesis of estrogen synthesis 
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Cycle of uterine endometrial growth & development

During nonfertile & fertile cycles in the human female
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Days

III. NEUROENDOCRINE CONTROL OF LUTEAL (POSTOVULATORY) PHASE

After day 14 (ovulation) remaining follicular granulosa cells increase size &  #

undergo chemical changes to form corpus luteum (luteinization)

1) LH stimulates growth/differentiation of corpus luteum (CL)

2) ? role of FSH unknown

3) ? ovary substance to inhibit formation of CL in the mature follicle

prior to ovulation as well as follicles that do not ovulate
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4. CL secretes    P &    E:     P & E  blood titers

a) CL E structurally identical to follicular E stimulates GnRH, LH, FSH

b) CL E with P during luteal phase inhibit GnRH (hypothalamus)

& pituitary LH/FSH

1) due to change in hypothalamic sensitivity to E/P

during follicular & luteal phases

2) birth control pill (bcp) -blocks ovulation

a. different types varying synthetic E &/or P inhibit LH/FSH release

which during midpoint of ovarian cycle stimulates maturation of

ovarian follicle resulting in its release

b. continuous use inhibit follicular maturation, ovulation

& onset of menstruation

c. discontinuous for week/month:    E & P blood titers

stimulates onset of menstruation: discontinuous not affect bcp

d. P in bcp:   viscosity of cervical mucus 

1. blocks sperm entry into uterus

2. interferes with ovum implantation in uterus 

inhibiting E  induced proliferation of endometrial lining of 

uterus needed for implantation

e. side effects

1. nausea

2. constipation

3. elevated blood pressure

4. skin rashes

5. salt retention with weight gain

6. inc. risk cardiovascular disease (>35 years)  bcp/tobacco

3. morning-after pill

a.     E

b. alters endometrial lining of uterus: 

prevents implantation of fertilized ovum

c. side effects

severe nausea/vomiting
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5. blood LH/FSH decrease during luteal phase

a. no new follicles grow

b. 7-8 days post ovulation:   CL size then degenerates days 23-24

1) degeneration causes ?

2) decreases LH a signal but not sufficient ?

3) CL secrete hormones prostaglandins ??

6. degeneration of CL:    blood P & E

a.    blood GnRH, LH, FSH increase 

due to removal of P & E

b. GnRH, LH, FSH stimulate growth of another set of follicles
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PATHOPHYSIOLOGY

1  Amenorrhea (absence of menstruation)

A. Primary Amenorrhea

1) females who have never menstruated

2) rare

3) developmental abnormalities of ovaries or reproductive tract

4) scar tissue on reproductive structures in response to physical injury

5) infections before first menstrual cycle

B. Secondary Amenorrhea

1) cessation of menstruation in females who previously menstruated

2) common

3) diagnose in absence of menstruation for an interval

> 3X individual's normal cycle

4) malfunction of ovary, uterus, pituitary, hypothalamus

adulthood-autoimmune diseases, radiotherapy, chemotherapy,

surgery, infections, scar tissues, tumors result in ovarian failure &

reduction in #s of viable follicles

2  Altered Gonadotropin Secretion in Female Athletes (secondary amenorrhea)  

A. strenuous exercise in female athletes

B. menstrual alterations/disturbances

1) weight loss

2) decreased bpdu fat-to-lean ratios

3) discrete brain-pituitary-ovarian axis ??

4) long distance runners –

secondary amenorrhea -severe oligomenorrhea 

(irregular menstrual cycles)  spontaneous LH pulse frequencies
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Hypothalamus
Hypothalamus

Circulation


