Female Steroid Hormones

Four general classes of hormones:  Glycoproteins (LH/FSH), Polypeptides (insulin, GH, ADH), 
Steroids (estrogen, progesterone, testosterone), Amines (epinephrine, T3/T4).

All steroids come from pregnenolone, which is made in mitochondria from cholesterol.

Most hormone receptors are surface receptors which use second messengers (cAMP) and kinases.  

Not so for steroids!  Steroid hormones have intracellular cytoplasmic receptors that bind to DNA.
	Production of cAMP in response to LH and FSH

	
	LH
	FSH

	Testes
	X
	X

	Leydig cells
	X
	

	Sertoli cells
	
	X

	
	
	

	Ovaries
	X
	X

	Corpus luteum
	X
	

	Theca cells
	X
	

	Granulosa cells
	X
	X


**Steroids are transported by plasma binding proteins that have high capacity but low affinity.  
These proteins include steroid hormone binding globulin (SHBG), cortisol binding globulin 
(CBG), and albumin.  Steroid receptors are high affinity, so they grab the steroids and 
translocate them to the nucleus.

**The total plasma concentration for different steroids varies tremendously, but their free plasma 
concentrations vary only a tiny bit.
**Estrogens are made from androgens by aromatization of the A ring to make a phenol ring.  
The enzymes that do this are aromatases.  


Aromatase inhibitors lower estrogen levels, so they can be used to treat breast cancer.
 
Anti-estrogens such as Tamoxifen (treats breast cancer) competitively bind estrogen receptors.


Anti-progesterones such as RU-486 (abortifacient) competitively bind progesterone receptors.
**Estrogen induces progesterone receptor synthesis, “priming” progestational effects.


Progesterones are anti-estrogens by blocking estrogen receptors.  Negative feedback.


Progesterones are also weak androgens.

**Steroids are degraded in the stomach.  Oral contraceptives have an ethinyl group that protects 
the estrogen and progesterone from degradation.

**Oral estrogens (mestranol, ethinyl estradiol) and progestins negatively inhibit the hypothalamus, 
blocking the LH surge needed for ovulation.

Male Steroid Hormones
Leydig cells are stimulated by LH to produce testosterone.  

Sertoli cells are stimulated by FSH and testosterone to produce sperm.

DHT (an androgen synthesized by 5α-reductase) causes chest hair growth, prostate growth, balding.  
Propecia is used to treat baldness.  


Finasteride is used to treat benign prostatic hyperplasia.  


Propecia and Finasteride are the same drug!!  They are a 5α-reductase inhibitor.

**The treatment for prostate cancer is an anti-androgen such as Flutamide plus an LHRH superagonist.  
You’d think that releasing more LH would be bad for prostate cancer (stimulates testosterone 
production), but the LHRH superagonist downregulates the LH receptor.

So Flutamide plus an LHRH superagonist achieves “total androgen ablation.”
