


Estrogen & Clomiphene
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Classification:
1. Natural estrogens:

Estradiol is the major estrogen secreted by the ovary.
+ They are synthesized from the precursor, cholesterol, in a series of steps.
Aromatization is the last step in estrogen synthesis
* In liver: Estradiol —oxidation— Estrone —hydroxylation— Estriol.
All three are active, but estradiol is the most potent estrogen
in Males: Small quantity of estradiol is derived from aromatization of
testosterone in the testes and extraglandular tissues

Oral natural estrogens are inactive and have a short duration of action
due to hepatic 1st pass metabolism.
* Regulation of secretion:

O Its secretion starts from the ovary under the effect of FSH — blood level T

gradually — feedback inhibition of FSH (also of LH at higher concentration)
by direct action on hypothalamus- pituitary pathway.
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2. Synthetic estrogens:
- Steroidal: Ethinylestradiol, Mestranol
- Nonsteroidal: Diethylstilbestrol (stilbestrol)
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Sex organs: pubertal changes in the female including:
Growth of uterus, fallopian tubes and vagina.

Vaginal epithelium — thickened, stratified.

The proliferation of endometrium

The cervix — a watery alkaline secretion — help sperm penetration.
Sensitize the uterus to oxytocin.



» Deficiency of estrogens is responsible for atrophic changes in the female
reproductive tract that occur after menopause.
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2. Secondary sex characters

- Growth of breasts, proliferation of ducts and stroma, accumulation of fat.
- Appear of the pubic and axillary hair

- Feminization of body contours and behavior.

- Acne is common in girls at puberty (probably due to small amount of

androgens produced simultaneously), so administration of estrogens —
suppress pituitary-gonadal axis — | acne.
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3. Metabolic effects: Estrogens are anabolic (similar to than testosterone
but weaker).
- Promotes fusion of epiphyses both in girls and boys.

- Maintaining bone mass by | bone resorption (| osteoclast formation

— T expression of bone matrix proteins such as osteocalcin, collagen and
alkaline phosphatase).
- | plasmaLDL and T HDL & TGs levels

- Impair glucose tolerance — affects diabetic patients..
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4. Blood, body fluids and electrolytes:
- T synthesis of clotting factors (Il, VII, IX and X) = T blood coagulability

- T nitric oxide and PGI2 production. — vasodilatation.
- T cholesterol secretion & | bile salt secretion — T lithogenicity
- Salt and water retention — edema and T BP after prolonged use.
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Mechanism of action:

- Estrogens bind to specific nuclear receptors in target cells — interaction
with ‘estrogen response elements’ (EREs) of target genes in association with
coactivator proteins — gene transcription — regulating protein synthesis.

- On binding an estrogen antagonist with the receptor — a different
conformational changes in receptor and interacts with corepressor proteins
— inhibiting gene transcription.

- Two subtypes of ERs: ERa & ER[(

‘Most tissues express both subtypes, but:

‘ERa predominates in uterus, vagina, breast, bone, hypothalamus
and blood vessels

‘ERB predominates in prostate gland of males and ovaries in females.
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Pharmacokinetics:

- Estrogens are well absorbed orally and transdermally

- Natural estrogens orally — inactive due hepatic 1st pass metabolism.

» Estradiol, Estrone and Estriol are conjugated with glucuronic acid and
sulfate — excreted in urine and bile.
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- Enterohepatic circulation occurs due to deconjugation in intestine —
reabsorption.
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- Synthetic estrogens:
O IM preparations: slow absorption — prolonged action.
O Ethinylestradiol: orally — active and more potent - is metabolism — very
slow — prolonged action
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Uses of synthetic estrogens:
1. Oral contraceptive pills.
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2. Replacement therapy:

a. _Postmenopausal hormonal replacement therapy (HRT).

O decrease Vasomotor Symptoms: hot flushes,
sweating,paresthesias,pains

O decrease Psychological disturbances: irritability, depressed mood, loss
of libido & self-confidence, anxiety

O decrease Urogenital atrophy: vaginal dryness, vulval shrinkage, vaginitis,
itching, urinary urgency, predisposition to urinary tract infection

O decrease Osteoporosis: thinning and weakening of bone — minimal

trauma — fractures especially of femur, hip, radius, vertebrae

O decrease Dermatological changes Thinning, dryness and loss of
elasticity of skin, wrinkles, thin and listless hairs.

b. _Delayed puberty in girls: due to ovarian agenesis (Turner’s syndrome)
or hypopituitarism. (growth hormone and/or a small dose of androgen
may be added for the rapid gain in height)

c. Senile vaginitis: atrophic vaginitis that occurs in elderly women. (Topical
therapy is commonly used. Oral can be used)
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3. Dysmenorrhea:
- NSAIDs (PGs synthesis inhibitors) are the first line drugs,
- Cyclic estrogen therapy + progestogen — inhibiting ovulation (anovular

cycles are painless) — for severe cases.
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4. Acne in girls: (It occurs at puberty due to T androgen secretion).

- Estrogens — inhibit Gn release from pituitary — | ovarian androgen.
- Topical therapy with antimicrobials, tretinoin and other drugs is preferred.
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5. Dysfunctional uterine bleeding: Estrogens have adjuvant value
- Cyclic Progestogen is the effective therapy.
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6. Cancer prostate:

O Estrogens — | androgen production — produce relief in primary &

metastatic cancer prostate
O GnRH agonists with or without androgen antagonist are preferred.
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Adverse Effects

Nausea

Breast tenderness

Weight gain.

Endometrial hyperplasia

Increase risk of endometrial & breast cancer.

Hypertension & thromboembolim (increase blood coagulation).

In male: feminization - impotence -decrease libido - gynecomastia.
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Antiestrogens

1. Clomiphene

Mechanism:

- Partial-agonist estrogen that acts centrally:

* Blocks central estrogen receptors in hypothalamus—> prevents normal
feedback inhibition of FSHRH & LHRH in hypothalamus—> T amount of

LH/FSH—> T stimulation of ovulation.
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Pharmacokinetic :

- Well absorbed orally

- Deposited in adipose tissue

- Long t12 of ~6 days.

- It is largely metabolized in liver and excreted in bile.

Uses (oral)

1. Female infertility due to disorders of ovulation (ovulation-inducing

agent): 50 mg once/day for 5 days starting from 5th day of cycle.

- Treatment is given monthly — If no conception for 1-2 months —
duplication of the daily dose for 2-3 cycles.

- No more than 6 treatment cycles should be tried
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2. "in-vitro" fertilization [+ Gonadotropins] — maturation of several ova—
improves their harvesting for in vitro fertilization.
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2. Multiple pregnancy

3. Hot flushes

4. Gastric upset
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T Risk of ovarian tumor



