Pharmacology                                                                                                                   3rd stage 
Androgens and anti androgen drugs
The androgens are a group of steroids that have androgen and or anabolic effects in both male and female .Testosterone is the most important androgen in humans, is synthesized by Leydig cell in testis and in smaller amount by cells in the ovary of female and by the adrenal gland ;other androgens secreted by testis are 5-α- dihydrotestosterone (DHT) , and dehydroepiandrosterone (DHEA) in small amount .
In adult males ,Testosterone secretion is controlled by gonadotropin releasing hormone from the hypothalamus ,which stimulate the anterior pituitary gland to secrete FSH and LH ; LH  stimulates steriologenesis in the Leydig cells ,while FSH is necessary for spermatogenesis .   
The androgens are required for :-
1-Normal maturation in males .
2- Sperm production .
3- Increase synthesis of muscle proteins and hemoglobin .
4- Decrease bone resorption .
   
Mechanism of action :- 
Androgen binds to a specific nuclear receptors in target cells like muscle and liver, in other tissues testosterone must be metabolized to dihydrotestosterone (DHT) after diffusion into cells of prostate ,seminal vesicle ,epididymus and skin ,it is converted by 5- α-reductase to DHT which bind to its receptors ,the hormone receptor complex bind to DNA and stimulate synthesis of specific RNA and proteins . 
Clinical uses   

1-Androgenic effect :-
Androgenic steroids are used for males with inadequate androgen secretion to treatment hypogonadism  which either due to Leydig cell dysfunction or secondary to failure of the hypothalamic- pituitary glands .
2- Anabolic effect:-
Anabolic steroids can be used to treat senile osteoporosis and sever burn and to counteract the catabolic effects of parentral adrenal cortical hormones .
3- Growth :- 
Androgens are used in combined with other hormones to promote skeletal growth in pre pubertal boys with pituitary dwarfism .
4- Endometriosis :-
 Danazol is mild androgen ,used in the treatment of endometriosis (ectopic growth of the endometrium )   
5- Anaemia :- 
Large doses of androgens were employed in the treatment of refractory anaemia such as a plastic anaemia ,sick cell anaemia ;but erythropoietin has largely replaced androgens .


Pharmacokinetic :- 
Testosterone is  ineffective orally because of extensive first pass effect metabolism in liver and other tissues ,excreted primarily in the urine ,Testosterone and its esters (Testosterone cypionate and Testosterone enanthate ) ,are administered I.M., transdermal patch ,topical gel, are also available .
Testosterone and its esters demonstrate 1:1 ratio of androgenic to anabolic activity .
Testosterone derivatives such as Fluoxymesterone ,have longer half life in the body than that of the naturally occurring androgen and effective when given orally ,and it has a 1:2 androgenic to anabolic ratio ;because it is not readily converted to DHT .

Adverse effects of androgens :-

1-In females ; androgen can cause masculinization with acne ,growth of facial hair ,deeping of voice ,male pattern baldness ,and excessive muscle development ,menstrual irregularity may also occur .

 2- In males :- Excess androgens can cause priapism ,impotence ,decrease spermatogenesis and gynecomastia .
 3- In children :- androgen can cause abnormal sexual maturation and growth disturbances ,resulting from premature closing of the epiphyseal plates .
4- In athletes :-  Use of anabolic steroid e.g. DHEA, or Stanozolol ,can cause premature closing of the epiphysis of long bones which stunts growth .
 High doses may result in reduction of testicular size ,hepatic abnormalities ,increase aggression, and psychotic episodes . 
5- General effects :- Androgen increase serum LDL and lower serum HDL level ,therefore; they increase the risk for IHD ;androgen can cause fluid retention and lead to edema .   

Contraindications :-
1-Preganancy ( may lead to masculinization of the external genitalia in the female and under masculinization of the external genitalia in the male .)   .
2- Carcinoma of prostate or breast .
3- Should be avoided in infants and young children .
4- Care should be take in the administration of these drugs to patients with renal or cardiac diseases .

Anti androgens drugs :-   
Anti androgens used to treatment patients producing excessive amount of testosterone ,by interfering with synthesis of androgen or by blocking their receptors .

Androgen synthesis inhibitors :- 

High doses of anti fungal drug Ketoconazole ,inhibits several cytochrom P450 in steroid synthesis .    1 -
2- Finasteride , a steroid –like inhibitor for 5- α-reductase ,approved for treatment benign prostatic hypertrophy (BPH) ; result in decrease formation of DHT in the prostate lead to reduction in its size .




2- Receptor androgen inhibitors :- 

a) Cyproterone and Cyproterone acetate ; are effective ant androgens that inhibit the action of androgens at the target organs by competitive antagonist ,the acetate form also have negative feedback effect on LH and FSH secretion ,because it has marked prostaglandin effect ,lead to more anti androgen effect , these compounds have been used in women for the treatment of hirsutism and in men to decrease excessive sexual drive ,( Cyproterone acetate in a dose of 2 mg per day with estrogen is used in the treatment hirsutism in women ).
 
b) Flutamide ; is a potent anti androgen that has been used in treatment of prostatic carcinoma , through not a steroid ,it behaves like a competitive antagonist of the androgen receptors ;it frequently cause mild gynecomastia (probably by increase testicular estrogen production ) ,and cause mild reversible hepatic toxicity .

Two other potent anti androgen are Bicalutamide and Nilutamide ,both orally active as a single daily dose for treatment of metastatic prostate cancer .

Spironolactone ; a competitive inhibitor of aldosterone also competes with dihydrotestosterone for the androgen receptors in the target tissues ,lowing plasma level of testosterone ,it is used in dose of 50-200 mg /day for treatment hirsutism in women . 
 
Chemical contraception in men :- 
Testosterone and Testosterone enanthate in dose of 400 mg /month produce azospermia in less than half the men treatment .

Gossypol:-  It is cotton seed derivatives ,this compound destroys seminal epithelium and not interfere with endocrine function of the testis .   

      
       

