Testicular Steroidogenesis



Biosynthesis of steroid hormones

.- Synthesized from the enzymatic
modification of cholesterol

. Cause genetic expression of various
proteins
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Much of the cholesterol in the gonads is
esterified and stored in cytoplasmic lipid

droplets
The amount of free cholesterol in the cell
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Biosynthesis of steroid hormones

- The 1st enzymatic reaction starting from
cholesterol occurs In mitochondria

- Transport of free cholesterol from cytosol to
mitochondria Is the rate-limiting step In this
process

- |Is carried out by the Steroidogenic Acute
Requlatory Protein (StAR)
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Metabolism of Testosterone

- Testosterone is metabolized by two pathways.

1. oxidation at the 17 position
— occurs In many tissues, including liver

— produces 17-ketosteroids that are generally
Inactive or less active than the parent compound

2. Reduction of the A ring double bond
— Occursin
Prostate
External genitelia
some areas of the skin

Produces DHT



- Approximately 400 ug of DHT Is
produced daily as compared with about
5 mg of testosterone.

- About 50-100 ug of DHT are secreted
by the testes.

- The rest Is produced peripherally from
testosterone in a reaction catalyzed by
the NADPH-dependent 5-reductase
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Ovarian Steroidogenesis

- The estrogens are a family of hormones
synthesized in a variety of tissues.

- 17B3-Estradiol is the primary estrogen of
ovarian origin.

- In pregnancy, relatively more estriol is
produced, and this comes from the
placenta.



Ovarian Steroidogenesis

- The general pathway and the
subcellular localization of the enzymes
Involved In the early steps of estradiol
synthesis are the same as those
iInvolved In androgen biosynthesis
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\ 0/ Twan Cell

Theca cells are the source of androstenedione and testosterone.
These are converted by the aromatase enzyme in granulosa cells
to estrone and estradiol, respectively.
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Estrogens

- 18 carbon containing steroids with:
— a phenolic ring A
— a hydroxyl group at C3

— At C-17
« either a hydroxyl group (estradiol)
e Or a ketone group (estrone)
— A 39 OH group at C-16 (estriol)
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prevents downreguilation of causes downregulation of

its receptors in anterior al're r'ed S"'a"'es its receptors in anterior

pituitary pituitary
Condition Stf‘ri)i( 4o | LH FSH | GnRH

1. Primary hypogonadism l 1 1 )
2. Pituitary hypogonadism l l l i
3. Postmenopausal women l I i I
4. Anabolic steroid therapy (male) 1 | l l
5. Inhibin infusion - - l

6. GnRH infusion (constant rate) ! | l !
7. GnRH infusion (pusatile) I I I 1




