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Chapter 10: Male Reproductive System 
OVERALL CONTROL OF HORMONAL SECRETION 

GnRH- preoptic region, secrete in pulses, goes to ant pituitary, and produce LH and FSH

Pulsatile release prevent down regulation of receptors

LH and FSH, TSH, and human chorionic gonadotropin – glycoproteins - water- soluble (very long half-life) 

(-subunits- the same. They differ in (-subunits- provide specificity and activity.

LH- has only one target tissue- Leydig cell ( Lh- Leydig)

Leydig cells’ testosterone required for normal Sertoli cell function, to normal spermatogenesis

In peripheral tissue testosterone converted to dihydrotestosteron (more active form) by 5-(-reductase
Under normal adult male, circulating testosterone is a negative feedback loop for LH, but under normal conditions testosterone is not for FSH.

FSH- has only one target cell in adult male - Sertoli cell and support spermatogenesis. Sertoli cell must secrete compound (INHIBIN)- negative feedback loop for FSH

Testosterone (Leydig) - LH

Inhibin (Sertoli) - FSH
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HORMONAL CONTROL OF TESTICULAR FUNCTION 

Normally, the concentration of testosterone in the testes is 50 times that of the blood. 

Note, both FSH and Leydig cell testosterone are required for normal spermatogenesis 



Leydig cells has receptors for LH.

testosterone form Leydig cell- into the general circulation and some goes to the Sertoli cell (spermatogenesis)

testosterone- lipid-soluble, and nucleus of the Sertoli has receptors for testosterone

Sertoli cells synthesize and secrete into the lumen of the semineferous tubules an androgen-binding protein - bind locally produced testosterone and maintain very high local concentration of testosterone (concentration in the testes 50 times that of blood)

You can never inject enough testosterone to get local concentration high enough in testis without production of the Leydig cells (so testosterone of Leydig cell required for spermatogenesis)

Sertoli has receptors for FSH, FSH activated these receptors, it’s also required for spermatogenesis.

So both testosterone from Leydig and FSH from anterior pituitary are required for spermatogenesis.

Sertoli secret inhibin - negative feedback for FSH, and has aromatase activity, they can convert androgen to the estrogen. 

Androgen ---- estrogen (aromatase) in the Sertoli

Males do synthesize estrogen – one source – Sertoli.

In Sertoli cell tumor- aromatase activity increases- high circulating estrogen

Other male tissue- adipose tissue has aromatase activity- secrete estrogen 

In many obese male- higher than normal level of estrogen
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Table IX-10-1 
sex steroids

LH

FSH

1.Primary hypogonadism (no secretion of hormone)

(
( (no negative feedback)

(
2.Pituitary hypogonadism (secondary)- no LH, no FSH

(
(
(
3.Postmenopausal women -(ovaries has no follicle)

( (estrogen)

(
(
4. *Anabolic steroid therapy (male) -methotestoterone

( (testosterone)

( (no stimulus for Leydig)

(()

5. **Inhibin infusion (male)- Sertoli cell

-(no change)

-(no change)

(
6. ***GnRH infusion (constant rate) - 

(
(
(
7. GnRH infusion (pulsatile)

(
(
(
4. decrease LH- remove stimulus for Leydig cell- Leydig cell atrophy- no local production of testosterone (required for spermatogenesis) - decrease in spermatogenesis. Testosterone normally not feedback for FSH. But if the testosterone is very high, it will suppress FSH, not as much as LH

5. inhibin- possible male contraceptive- not nomal feedback for LH, but suppress FSH. because both local testosterone and FSH  are required- spermatogeneissi also inhibited

6. GnRH- constant- initial increase plasma LH and FSH (receptor still present), with time – downregulation with receptors and LH and FSH level decreased( because GnRh is constant).

7. GnRH -pulsatile- prevents downregulation- chronically high level of both LH and FSH



153090 >>> 0:21:44 

SLIDE 4 of 8 
COURSE OF LH AND TESTOSTERONE SECRETION IN THE NORMAL MALE

y-axis- circulating level of hormone

x-axis- life (from fetal to aging adult)

fetal development: plasma testosterone- almost as high as in adult male- required for normal male development

after delivery: plasma testosterone decline dramatically along with LH before puberty

puberty: first increase is in LH- restimulate Leydig- testosterone. Rise in LH precede rise in testosterone.

Adult- LH drive high testosterone

Aging adult: Leydig cell decrease secretion of testosterone (significantly), eliminate negative feedback, and LH increase – not important for step
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Fetal life 
Development of male and female structures depend on the fetal hormonal environment (not genetics)
If there is no hormonal input (normal female fetus)- female internal and female external structures develop (regardless of genetic make up)
Ovary not secrete hormone


Normal male development requires the presence of 3 hormones: 
1. hCG + LH [image: image3.png]


Leydig cells [image: image4.png]


testosterone [image: image5.png]


Wolffian ducts differentiate into the majority of male internal structures

2. Testosterone + 5  reductase [image: image6.png]


Dihydrotestosterone [image: image7.png]


differentiation of the external structures and the prostate gland

3. Sertoli cells [image: image8.png]


Mullerian inhibiting factor (MIH) [image: image9.png]


MIH prevents the development of the Mullerian ducts (present in both sex)

Q’s: in the fetus no testosterone- wollfian ducts- regress (as in female)

Q’s: male fetus – no 5-a-reductase- cannot synthesize dihydrotestosterone- no hormonal input- female external structures. And male internal structure- if has testosterone. So phenotype- is female, grow undiscovered until puberty, when testosterone rise.

Mullerian ducts develop to female internal structure

Qs- adult male- car accident- ER- laceration- surgery- in abdomen- uterus- presence of uterus- during development- not secrete MIH- he has in addition to male secretion has female internal structure- live entire normal life span.
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see above
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EXTRA-GONADAL PROPERTIES: THE ANABOLIC ACTIONS OF ANDROGENS 
During puberty, androgens promote the secretion of the following anabolic sequence: 

At puberty, if T4 is normal, [image: image10.png]


androgens drives [image: image11.png]


growth hormone, which drives [image: image12.png]


IGF-1. 

IGF-1 is the major stimulus for cell division of the cartilage-synthesizing cells located in the epiphyseal plates of long bones. Thus androgens stimulate the growth of long bones (indirect)

Near the end of puberty, androgens promote the mineralization of the epiphyseal plate of long bones (terminate individual growth)

Androgen initiates growth and terminate growth (male)
Estrogen can also cause plate closure, even in men 

Q’s: Young male- receive methotestosterone –to increase athletic performance: he will be shorter than normal (androgen initiates and terminate growth of bone), not taller

If young man too tall- give him testosterone (terminate growth)
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DEPENDENCE OF SPERMATOGENESIS ON LOWER TEMPERATURES OF THE SCROTUM 
For unknown reasons, spermatogenesis ceases at temperatures typical of the abdominal cavity (on 37°C)
Normally, the scrotum provides an environment that is 4°C cooler than the abdominal cavity 

ERECTION, EMISSION, AND EJACULATION 
Erection is caused by dilatation of the blood vessels- arteriole in the penis (a parasympathetic response) –only exception- VIP or NO
Emission is a movement mediated by sympathetic (thoracolumbar) adrenergic transmitters 
Ejaculation requires the somatic nervous system (+sympathetic)











