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ANTIFERTILITY DRUGS
Types of estrogens: 
Natural estrogens:
-Estradiol (estradiol-17B , E2) 

-Estrone (E1), hepatically formed from estradiol

-Estriol (E3) , hepatically formed from estradiol

Steroidal synthesic estrogens:

-Ethinyl estradiol

-Mestranol

-Quinestrol

Non steroidal synthetic estrogens:

-Diethylstilbesterol
-Chlorotrianisene

Mechanism of action of oestrogens:

1.free estrogen reacts with estrogen receptors (nuclear receptors)
2. estrogen-receptor complex promote transcription of many genes (genomic effects)

3.non genomic effects (Do not require time because they are not thorough genomic receptors) as increased uterine blood flow
Pharmacodynamics of estrogens:

Plasma lipid effects:

1.increase high-density lipoproteins

2.slight decrease in low-density lipoproteins

3.decreased cholesterol

4.increase plasma triglycerides due to increased triglycerides synthesis

II.metabolic & CVS effects of estrogen:
-maintain normal skin/blood vessel structure (in woman)
-decrease rate of bone resorption by promoting apoptosis of osteoclasts , parathyroid hormone antagonism (We can use it in osteomalacia in post menopausal women)
-promote intestinal absorption ( decrease bowel motility)

Heptitic effects: increased ( increase protein synthesis ( increase :
-thyroxine-binding globulin (TBG)

-sex hormone-binding globulin (SHBG)

-renin substrate (angiotensinogen) 
-fibrinogen

-increase serum concentrations of thyroxin, estrogen, testosterone, iron , copper , other compounds
Estrogen pharmacological actions:

-enhances blood coagulation : increase circulating factors II, VII , IX , X (hepatic effects)
-decreased antithrombin III & plasminogen concentration

( We don't give it to women with blood clotting disorders ) 

Maturation effects of estrogens:
-Required for normal female maturation
-stimulate the development of: vagina , uterus tubes , sex characteristics , breast growth,
-closing of the epiphyses of long bones (puberty)

-axillary & pubic hair , promote redistribution of body fat

-skin pigmentation – particularly in the nipple region

Endometrial effects of estrogens:

-Promotes endometrial lining development

-Continuous, excessive estrogen exposure endometrial hyperplasia (may cause abnormal bleeding).
Miscellaneous effects of estrogens:

-salt and water retention

-increase synthesis of progesterone receptors

Pharmacokinetics of estrogens:
-both natural & synthetic estrogen are well absorbed

-most estrogens are readily absorbed from skin & mucus membranes(topical) and can be given by transdermal patches , topically in vagina as cream or suppository.
-natural estrogen(not free) are bound to sex-steroid-binding globulin and to albumin. 

-only free estradiol is physiologically active

Natural estrogens are rapidly metabolized in the liver

-synthetic estrogens and non-steroidal estrogens are less rapidly degraded

-variable amount of enterohepatic cycling

N.B
**If given orally it will give more hepatic circulation( more 1st pass effect) 

**if given as transdermal patches(topically) ( decrease action in the liver( decrease 1st pass metabolism
**estrogen combine with antibacterial drugs (esp. broad spectrum) so bacteria will split conjugated estrogen to deconjugated form ( decrease enterohepatic circulation( decrease T1/2 
-small amount in breast milk

-hepatic concentration: undesirable actions may result:

*increased clotting factor synthesis

*increase plasma rennin substrate

Uses of estrogens:

Alone or Combined with progestrins

-contraception

-menstrual irregularities (Hypogonadism)
-dysmenorrhoea(no menstruation)
-menopause: hot flushes , insomnia , sweating , anxiety , over breathing , vaginal atrophy (low dose of estrogen to avoid adverse effects
 like caner )
** Preferred to combine estrogen & progestine to reduce entometrial cancer NOT breast cancer 
 -conjugated estrogen , ethinyl estradiol

-postmenopausal osteoporosis

-hypogonadism (estrogen-deficient patients) combine with progestin

-prostatic carcinoma (anti-androgenic effect)

e.g. diethyl stilbesterol ( vaginal carcinoma in young women whose mothers received it early pregnancy( teratogenic effect)
Uses of estrogen:
-postcoital use (after sexual intercourse within 24-48 hrs)
-atrophic vaginitis ( vaginal cream , reduce hepatic effects)

-hirsutism

Adverse effects of estrogen:

-nausea , headache, migraine
-breast tenderness and hypertrophy
-hyper-pigmentation ( reversible slowly after stoppage)
-depression

-uterine bleeding with hormonal replacement therapy ( estrogen only)

-endometrial , breast , vaginal cancer (combined will decrease the risk)
-impair glucose tolerance (DM)
-CVS : thromboembolism , hypertension

-increased frequency of cholestasis , gall bladder disease

Contraindications of estrogen:

-breast or endometrial cancer

-severe liver disease OR gallbladder disease
-unknown  genital bleeding

-history of thromboembolic disorders

-heavy smokers

PROGESTINS:
Types: 
Progesterone IM (not effective orally – severe 1st pass metabolism)
Hydroxyprogesterone , IM

Medroxyprogesterone IM & tablets

Components of oral contraceptives:

-L-norgestrel , tablets

-norethindrone acetate , tablets

-desogestrel , tablets
Those are called 3rd generation 

PROGESTETONE:
-natural in ovary , testis , adrenal gland , placenta
-precursor for estrogen , testosterone , adrenal corticosteroids

-half life : 5 min

-ineffective orally ( extensive first pass effect)
Pharmacological actions of  progesterone: 
Mechanism of action is similar to estrogen
-limited effect on protein metabolism
-stimulates lipoprotein lipase

-promotes fat deposition

-increase insulin level & insulin response to glucose.
-promotes glycogen storage ( liver )& ketogenesis

-competes with aldosterone at renal tubule: decrease Na+ resbsobtion.
-increase body temperature

-depressant /hypotonic CNS effects

-development of the breast secretoy apparatus and endometrium 
Uses of progestins:

-hormone replacement therapy
-contraception
-induction of long-term ovarian suppression (large , medroxyprogesterone acetate) prolong an ovulation ; amenorrhea used to treat:
*dysmenorrheal               *hirsuitism        

*bleeding disorders (where estrogens ( contraindicated) 
Adverse effects of progestins:

-increase blood pressure

-decrease in high density lipoproteins (HDL)
-nausea & vomiting
-headache

-menstrual irregularities

-weight gain

-masculinization (norethindrone)

-ectopic pregnancy

ORAL CONTRACEPTIVES:
-oral contraceptive preparations contain:

Estrogen , progestrins , estrogens and progestrins (best way)
Oral administration:

-estrogen/progestin combinations 
-progestin only preparations

-only one implant preparation (norplant) (yenzere3 ta7t el jeld ye36y longer duration)
-combinations of estrogens and progestin (100% effective)

-low conc. of estrogen ( to avoid cancer)
- given for 21 days starting 5th day of the cycle

-at the same time everyday(to avoid  hormonal disturbance and to maintain constant blood level)
Mechanism of contraceptions:

-inhibition of ovulation : suppress pituitary gonadotropins , FSH , LH

-change in cervical mucus : thick 

-renders endometrium unfavorable for implantation

-change transport time of sperm through fallobian tube
-abnormal contraction of fallopian tubes & uterine musculature

-progestrins alone does not always inhibit ovulation , i.e. other factors are significant

Combined contraceptive pills:
MONOPHASIC FORMULATION: (most effective)
Constant dosage of both components during the cycle 

BIPHASIC: dose of one component is changed (progestin)
TRIPHASIC: dose of two components are changed , increase progestin and estrogen then decrease estrogen only
See the next table

Triphasic oral contraceptives:
-mimic normal cycle
-possess high efficacy of monophasic pills

-less break-through bleeding

-reduce incidence of post-pill amenorrhea

Uses of oral contraceptive:

-contraception:

  *combination therapy is very effective 100%

  *conception risk is low

Factors contributing to contraceptive failure:

-phenytoin , barbiturates administration (enzyme inducers)

-antibiotic administration (ampicillin)

-missing doses
Adverse effects of oral contraceptives:

Mild:

-nausea , edema , breakthrough bleeding

     *more common with progestational agent only (25%)
     *less with combination , biphasic and triphasic
-changes in serum protein:

   *increase sedimentation rates: secondary to increased fibrinogen levels

-headache migraine

-breast tenderness ,enlargement

Moderate:

-weight gain (progestin)

-acne (progestin)

-hirsutism (progestin)

-skin pigmentation

-amenorrhea

Severe: 

-CVS:  thromboembolic disorders (estrogen), hypertension

-myocardial infarction

-cerebrovascular disorders

-GIT disorders (gall bladder disease , cholestasis)

-depression

-cancer increase risk of endometrial carcinoma when estrogen is given alone

-carcinogenicity : diethystilbesterol may lead to vaginal adenocarcinoma in female offsprings

Contraindications to oral contraceptive pills:
Absolute contraindication:

-thromboembolic disorder
-cerebrovascular disorders

-coronary artery or ischemic heart disease

-known or suspected breast carcinoma or estrogen-dependent neoplasia

-pregnancy

-liver impairment , liver tumor

-previous cholestasis during pregnancy

Relative contraindications:

-migraine

-hypertension

-diabetes (estrogen)
-lactation (estrogen suppresses lactaction)  
-family history of hyperlipidaemia

Progestin only pills:

-very low dose progestin (mini-pills)

-pills taken on first day of cycle and everyday

Disadvantages:

-tendency for irregular bleeding
-failure rates are high (success 97%)

Advantages:

-breast feeding : does not suppress lactation 

(el estrogen be2ather 3ala lactation bas progesterone may2ather)
-protection against cancer endometrium

-contraindication to estrogen use (hypertension-breast cancer-prior thromboembolism)

-smokers above age of 35

Availability:

Orally as tablets : 

Norethinidrone , dl-norgestrel

Medroxyprogesterone acetate:

IM preparation , 150 mg

-every 3 months

-long duration contraception (single dose - - 3 months)
-menstrual irregularities

-suppression of ovulation (after stoppage, it may reach 1 year)
-reduction of bone density

-increased risk of atherosclerosis


Norplant:
-subdermal implant system

-release a steady dose of L-norgestrel for long-term contraception

-Norplant effective for 5 years(six silastic capsule , 36 mg each)

Disadvantages:

Needed for surgical insertion & removal , irregular bleeding
Advantages:

Little effect on lipoprotein or blood pressure

Post-coital contraception (morning-after pills):

-prevent pregnancy following sexual intercourse

-implantation of blastocyte is inhibited by high doses of estrogen alone or with progestin

-not recommended for routine use

-important to begin therapy within 72 hours (99%)

Indications:
 urgent prevention of pregnancy e.g.

-rape 
-exposure to teratogens as cytotoxic drugs

-condom torn during intercourse

Regimens:

-high dose of estrogen (ethinyl estradiol ): 50mg/d/5 (75%)

-ethinyl estradiol + norgesterel (4 tablets , two a once and after 12 h) ( 75-85%)

-mifepristone + misoprostol (85-100%)

MIFESPRISTONE:

-an antagonist at progesterone receptors

-has luteolytic effect

-sensitizes the uterus to the action of  prostaglandins

-given orally t1/2 ;21 hours , taken once

-combined with misoprostol (more efficacy)
Long acting hormonal methods:
-vaginal ring

-transdermal patch

-implant (norplant) ( prggestin only preparation 
-intrauterine device ( copper)
ملاحظات على fertility drugs
· أضيفي في ص4 السطر 5
Continuous administration in depot formulation  ………

· Implant = continuous release

· Side effect mainly in continuous form  because continuous form cause inhibition instead of activation to FSH & LH
· البنات نبهو الدكتورة على غلط في سلايداتها و قالت u r right  الغلط هو:
في ص1 --- mechanism of action  

FSH causes maturation of follicle & LH is the responsible for ovulation 

العكس موجود في السلايد
· Tamoxifine is used for treatment of advanced breast cancer in pre & post menopausal 
FERTILITY DRUGS OR

OVULATION INDUCING AGENTS

1.Antiestrogens:eg.Clomiphene citrate & Tamoxifen
2.Bromocriptine
3.Gonadotropin-releasing hormone analogs (GnRH) 

      *Goserline        *leprolide

4.human gonadotropins:

HMG- human menopausal gonadotropins

HCG-  human chorionic gonadotropins

HPG-  human pituitary gonadotropins

Clomiphene citrate

Nonsteroidal drug  -
Weak estrogenic activity  -
- A partial estrogen agonist

 Mechanism of action :

- competes with estrogen at hypothalamus for its receptors leading to removal of the negative feedback effect of estrogen on pituitary gland.
- an increase in gonadotropins ( FSH – LH ) secretion. 
-FSH act on the ovary inducing ovulation. 

- LH causes maturation of follicles.
-on cervix, clomiphene reduce the quantity and quality of cervical mucus which hinder ascent of sperm (antiestrogenic effect).
- drug of choice for ovulation disorders in women due to oligomenorrhea, amenorrhea  and ovulatory dysfunction  not due to ovarian or pituitary failure. 
-given as tablets ( 50 – 100 mg /day ) for 5 days starting on 5th – 10th of the cycle.
 - course of clomiphene could be repeated for further 5 months.
Adverse effects of clomiphene:

-hot flushes

-gastric upset & constipation

-weight gain

-breast tenderness

-ovarian enlargement

-multiple birth (twins 10%)

-reversible hair loss

-allergic manifestation:
     skin rashes
-depression

-visual disturbances ( IMP) 
TAMOXIFEN:
-is a nonsteroidal agent , given orally

-competitive partial agonist and inhibitor of estradiol at estrogen receptors

-extensively used as a treatment of advanced breast cancer in postmenopausal women.

**These points are included in the slides but the doctor didn’t mention them in the lecture so just read them incase they bring them in exam:

- Is excreted mainly by the liver.

- Agonist activity is shown on:
1. Bone: prevent loss of bone density.
2. Plasma lipid level: reduces risk of atherosclerosis.

3. Uterus: increase the risk of endometrial cancer.

- Dose : 10 – 20 mg twice daily

BROMOCRIPTINE:
-semi-synthetic ergot alkaloid , given orally

-dopamine agonist

-acts on hypothalamus to inhibit PRH

-decrease prolactin secretion from pituitary gland

-hyperprolactenemia states

· Hyperprolactinaemia (galactorrhoea & hypogonadism(amenorrhoea ( infertility.
· Causes:
1.Pituitary adenoma.

2. 1/3 cases of acromegaly ( Increase growth hormone after puberty)
3. Stress

4. Drugs: Methyldopa.

Therapeutic uses of bromocriptine: 

-Infertility 2ndry to hyperprolactinemia 
-Suppression of lactation. 
-Acromegaly. 
-Parkinson's disease (Decrease Dopamine) 
Adverse effects of bromocriptine:
- Postural hypotension ( 1st dose )

- GIT _ nausea , vomiting , constipation 
- Nasal congestion 
- Leg cramps 
-  Involuntary movements 

- Insomnia 

Human gonadotropins:
HMG : Human Menopausal Gonadotropins ( mix of  FSH  & LH) 

HPG  : Human Pituitary Gonadotropins (FSH & LH)
HCG : Human Chrionic Gonadotropins ( Predominance of LH activity) 

Mechanism of action:
- HCG stimulates gonadal steroid hormone production.

  - Interstitial & corpus luteum cells produce progesterone.  
- Stimulates mid-cycle LH surge & promotes ovulation in hypogonadotropic states.

Indications of HMG:

- Failure with clomiphene.

- Women infertility due to pituitary insufficiency.

Schedule for HMG:

-Daily injection of HMG, IM (14 days).

- Daily measure of estrodiol levels.
- 2 days after ovulation (day 16 ) give HCG (one injection).

- Advice patient for intercourse that night and for next 3 days.


Adverse effects of HMG: 
- Ovarian hyperstimulation.

- Multiple pregnancy.
- High ectopic rate.

- Increase in rate of abortions.

Gonadotropin – Releasing Hormone Analogs (GnRH):

- Goserline.

- Leprolide.

Induce ovulation in women with amenorrhea of hypothalamic origin when administered in pulsatile form using pump ( 1-10 Mirogram/ 1-2 hour).

Advantages of Gonadotropin – Releasing Hormone Analogs:

- Normal follicular development.

- Incidence of multiple pregnancies are less compared to HMG. 

- Continuous administration suppresses ovarian function "Down-regulation" of receptors or desensitization.

- Continuous administration (gonadal suppression) used in treatment of endometriosis, precocious puberty & gonadal hormone – dependent tumors eg. Prostatic cancer and advanced breast cancer.

Side effects of Gonadotropin- Releasing Hormone Analogs: 
- Hypo-estrogenism (Long term use)
- Hot flushes.

- Decreased libido (sexual desire)
- Osteoporosis.

Good luck (
Pharma team girls
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