Sex hor mones Dr. Entisar Al-Mukhtar

Androgens

* Have anabolic and/or masculinizing effects in botdes & females.

» Testosterone, the most important androgen synthesized by Leyaits in the
testes & in smaller amounts, by thecal cells indhary & by the adrenal gland in
both sexes.

» Testes secreted other androgens incIudingdiEydrotestosterone&HT),
androstenedione & dehydroepiandrosterone (DHEAgnmall amoun ales,
testosterone secretion is controlled by GnRH, which stim & LH
secretion from anterior pituitary. [Note: LH stiratgs st%@nesis in the
Leydig cells, whereas FSH is necessary for spelgnaEB‘\|

Testosterone or its active metabolite DHT inhibits productionfeé®H & LH through

a negative feedback loop and thus, regulestsster o @[ion.

The androgens are necessary for:

1. Normal maturation in the male

2. Sperm production. p 4

3. Increased synthesis of muscle protein Hb.
4. Decreased bone resorption.

Synthetic modifications of the androgen are desigioe (1) modify solubility and

susceptibility to enzymatic brea&vn (thus prologghe half-life of the hormone),

and (2) separate anabolic an ogenic effects.

M echanism of action: » %

Testosterone itself is t tive ligand in muscle and livet,buother tissues it must

be metabolized to &ves such as DHT. For eepafter diffusing into the cells

of the prostate’- seminal vesicles, epididymis aad, $estosterone is converted by
5a-reducta

2. Anabolic steroids: used to treat chronic wasassociated with HIV or cancer.
They may also be used as adjunct therapy in sdévers & to speed recovery from
surgery or chronic debilitating disease.

Note: Unapproved use of anabolic steroids is to ina@daan body mass, muscle
strength and endurance in athletes & body builttersome popular publications,
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DHEA (testosterone & estrogen precursor) has been touted as the antiaging
hormone as well as a "performance enhancer". Wsthelady availability in health
food stores, the drug has been abused. There defutive evidence that it slows
aging, or that it improves performance at normaftdpeutic doses.

3. Endometriosis:Danazol (a mild androgen), is used for the treatment of
endometriosis (ectopic growth of endometrium) &dibystic breast disease.

It inhibits release of FSH & LH but has no effenttbe aromatase.

Weight gain, acne, decreased breast size, deepefing, increased @o &
increased hair growth are among the adverse effects \J‘b

Phar macokinetics Q

1. Testosterone: L

» Ineffective orally (first-pass metabolism).

o Cl7-esters oftestosterone (eg. testosterone c 'd@or enanthate) are
administered |.M.

Note: addition of esters increase hormone lipi duration of action.

» Transdermal patches, topical gels %yal tabtdtdestosterone are also
available.

» Testosterone & its esters exhibit a‘?elative ratio of andzo to anabolic
activity.

2. Testosterone derivatives: &

» Alkylation of testosterone a% s oral administration (e.dluoxymesterone )

* Fluoxymesterone is @n @ effective agent with long half-li it has a 1:2
androgenic to ana

» Oxandroloneis an,orally active testosterone derivative withlawlic activity 3 to
13 times t erone.

* Hepatic rse effects are associated with Hlkylated androgens.

Adv %t‘s

1 :

. ulinization, acne, growth of facial hair, de&pce, male pattern baldness &

excessive muscle development. Menstrual irregugarinay also occur.

» Testosterone should not be used by pregnant women (virilizattbfiemale fetus
may occur).

2. In males:

» Priapism, impotence, decreased spermatogenesisiécgynastia.

» Cosmetic changes like those described for femaéssaucur.

» Stimulate of prostate growth.



3. In children:
* Abnormal sexual maturation & growth disturbances tlu premature closure of
the epiphyseal plates.

4. General effects:

* Increase LDL & decrease HDL levels thus, LDL:HDLlioa& risk of premature
CHD are increased.

* Fluid retention & edema.

5. In athletes \ﬂb‘&

* Anabolic steroids, (eg, DHEA) used by athletes canse We closing of
the long bones epiphysis, which stunts growth &nnipt elopment.

» High doses taken by young athletes may result g
(2) hepatic abnormalities, (3) increased aggreséi
disorders & (5) other adverse effects described

Antiandrogens

« They either inhibit androgens synthesisor by bilogkheir receptors.

* Finasteride anddutasteride, are used for treatment of BPH, they inhibk 5

tion of testicular size,

reductase decreasing DHT formati e prosiateducing its size.
* Flutamide, bicalutamide, utamide and nilutamide act as competitive
inhibitors of androgens ective orally tbe treatment of prostatic cancer.

@
 Cyproteroneisap tefone derivative, it competes on $éstone receptors in
peripheral orga %ﬁ‘ucing spermatogenesis that eway cause azoospermia
(reversible v@' months after drug discontinugtioit also compete on
testoste regeptors in the CNS reducing sexuad & thoughts resulting in

impotence.
* Due <%it(s’progesterone activitgyproterone inhibits gonadotrophin secretion
asing testicular androgen production.
oter one uses:
1. Reduce male hypersexuality.
2. Prostatic CA.
3.Cyproterone-ethinylestradiol combination (Dianette) is used to treat severe
hirsutism & acne in female. This combinatis also used as an OC (but should
not be used primarily for this purpose).
» Spironolactone competes on DHT receptors, it is used to treattig® in
female.



