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I. ANTIESTROGENES, ANTIPROGESTINS

II. General

A. Selective Estrogen Receptor Modulators (SERM)

B. Mifepristone

C. Danazol

D. GnRH

E. Aromatase inh: for producing estrogen

F. Ovulation inducers:  clomid, comiphene, GnRH and hMG + hCG

III. SERM

A. Tamoxifen

1. Partial estrogen receptor agonists in breast, because partial agonists, its also partial antagonist therefore used in breast cancer

2. Full agonist mediating inhibition of bone resorption, lipid changes (maintains HDL which is good), endometrium growth and cancer (which is bad)

3. So must know that there are different estrogen receptors

4. Palliative treatment of advanced breast cancer

5. Adverse effects:  hot flushes (because blocking estrogen receptors in CNS causing vasomotor reflexes), N/V

B. Raloxifene (evista)

1. Partial agonists:  breast, endometrium (different from tamoxifen)

2. Full agonist:  inhibition bone resorption, lipid changes

3. Prevention postmenopausal osteoporosis

IV. Mifepristone (RU-486)

A. Progesterone receptor antagonist

B. Abortifacient and contraceptive morning after pill in 85% women in first trimester

C. Blocks progesterone receptors necessary for maintaining endometrium

D. Adverse effects: V, diarrhea, uterine cramps, excessive uterine bleeding

E. Give with PG to stimulate uterine contractions, so progesterone ant breaks down endometrium, then prostaglandin eliminates it

V. Danazol

A. Synthetic testosterone derivative (therefore has some androgen effects) binds to androgen

B. MOA

1. Inhibits estrogen production by preventing pituitary secretion of LH and FSH

C. Uses

1. Endometriosis

2. Fibrocystic disease of breast: because 

3. deficiency of C1 esterase inh causes hereditary angioedema

4. hereditary angioedema: increases levels of C1 esterase inhibitor

D. Adverse effects

1. Because androgen

2. Weight gain

3. Decrease breast size, acne, oily skin, deepening of voice, liver damage, teratogenic

4. Contraindicated during pregnancy and breast feeding

VI. Aromatase

A. So far we’ve talked about those that inhibit LH/FSH secretion, or progesterone estrogen antagonists, but another way is to block aromatase which is necessary for endogenous synthesis of estrogen

B. Anastrozole:  reversible inhibitor of this enzyme, these are new drugs, so probably in the future, will see more of them, if you inhibit synthesis of estrogen, will inhibit effects of estrogen

C. Exemestane:  irreversible inhibitor

D. Useful in tamoxifen-resistant breast cancers:  don’t know why would become resistant

VII. Clomiphene citrate

A. Partial estrogen receptor agonist, similar to tamoxifen and raloxifene, but because its weak, doesn’t have enough effect in breast

B. MOA

1. Blocks negative feedback of endogenous estrogens, increase in FSH/LH secretion and consequently ovulation, can produce fertility

2. Here you block feedback, if give GnRH, you work at endogenous synthesis of the system

C. Induce ovulation in patients with functional pituitary and ovaries:  80% ovulate, 40% become pregnant

D. Adverse effects

1. Hot flushes: most common

2. Multiple pregnancy

3. Ovarian enlargement

VIII. Summary

A. Tamoxifene: use for breast cancer, block estrogen receptors in breast

B. Evista: for osteoporosis

C. Mifeprostone: for abortions

D. Danazol: for tumors as well

E. GnRH analogs: if continuous, inhibit FSH/LH, if give pulsatile, will ovulation inducers:  leuprolide

F. Aromatase inhibitors: for tamoxifene resistant breast cancer

G. Clomiphene: induces ovulation

IX. UTERINE ACTIVE DRUG

X. General:  to induce labor, when done fetal stress test, baby has fetal distress

XI. Oxytocic agents

A. Oxytocin is the natural endogenous hormone for uterine contraction for fetal expulsion

B. Prostaglandins

1. Dinoprostone:  PGE2

2. Misoprostol

C. Ergot alkaloids: ergonovine

XII. Oxytocin

A. 2 aa different from vasopressin:  increase BP by causing vasoconstriction, also in the kidneys will be an antidiuretic

B. Physiological effects

1. Milk ejection

2. Uterine contraction during labor

C. MOA

1. G protein coupled oxytocin receptors activating PLC, release intracellular calcium, and smooth muscle contraction (SMC)

D. Pharmacological effects

1. Expulsive contraction from fundus with slight relaxing cervix, because if contraction everywhere can’t have baby expulsed, different MOA than from prostaglandins

2. Uterine sensitivity to oxytocin increases during pregnancy

E. Pharmacokinetics

1. Absorbed after nasal, buccal or parenteral administration

2. Short t1/2

F. Clinical uses

1. Induction labor only when continuation of pregnancy poses risk to mother or fetus

2. If maternal DM, Rh problems, preclampsia, hypertension, anemia, placental insufficiency if you don’t think placenta can support the fetus for the full term

3. Postpartum contraction of the uterus

4. Fetal stress test: give little oxytocin, give weak contraction uterus, normal for heart rate to go up, but shouldn’t go up significantly, if goes up more than it should, then not enough placental reserve (size, nutrients) to maintain pregnancy, and therefore is diagnosis of indication for labor

5. Postpartum lactation: nasal spray, because stimulates breast SMC

G. Adverse effects

1. Rupture uterus if contractions too forceful

2. Fetal death:  monitor all VS of fetus

3. Stimulation of vasopressin receptors:  because 2 aa different from vasopressin, can have severe HTN, ADH like effect

H. Contraindications

1. Fetal distress or prematurity

2. Abnormal fetal presentation

3. Predispositions for uterine rupture

XIII. Prostaglandins

A. Dinoprostone:  PGE2, for oxytocin must be pregnant, here, don’t need pregnancy

1. Same MOA as oxytocin

2. Physio effects

a. Stimulates contraction of the non pregnant and pregnant uterus: unlike oxytocin, PGs can induce uterine pregnancy at any time during pregnancy

b. Softens the cervix by changing the proteoglycan content of collagen: easy to induce pregnancy

3. Uses

a. Abortions during 2nd trimester of pregnancy: vaginal supportistory to avoid orally-associated GI upset, 1st trimsester use associated with prolonged vaginal bleeding

b. Uterine evacuation

c. Ripening of cervix for induction of labor near term

d. Management of nonmetastatic gestational trophoblastic disease: mainly for getting rid of everything in the uterus, can be used for benign hydatidiform mole

4. Adverse effects

a. GI: N/V, diarrhea

b. If give vaginally, less of these side effects

c. Fever:  it’s a PG, that’s what they do in the hypothalamus, set the temperature regulation set point

d. Dyspnea:  PG to lungs, get vasoconstriction

e. Hot flushes:  vasodilation

B. Misoprostol

1. Causes uterine contractions

2. Given with NSAID to avoid GI irritation

3. Clinical use:  early abortions, <49 days postconception given with antiprogestin, mifepristone (blocks progesterone receptor, causes breakdown of endometrium)

4. adverse effects:  painful cramps, N/V, diarrhea

XIV. Ergot alkaloids

A. Cause contractions, hard to regulate, small doses get rhythmic contraction, but at higher doses, get contractions without relaxation so not rhythmic

B. In general, causes contraction of both the uterus and the fundus, so can’t get child out, so its drug not used to induce labor

C. MOA:  partial antagonist, mediated via serotonin receptors, but no clear succinct mechanism

D. Main thing to remember is that it causes compression rather than expulsion

E. Use

1. Excessive postpartum bleeding:  works most likely through alpha receptors, to prevent excessive bleeding

2. Never give before fetus delivery, fetus gets stuck, you get stuck with lawsuit

3. Not used, though, for the stress test because oxytocin is more used

F. adverse effects

1. HTN

2. N/V

3. Prolonged vasoconstriction: gangrene

G. Contraindications

1. Pregnancy

2. HTN

3. Obstructive vascular disease

XV. Summary

A. Oxytocin: used for induction labor, fetal stress test

B. Ergot alkaloids: control post partum bleeding

C. PGs used mainly for abortion

XVI. Tocolytic agents

A. Agents which relax uterine smooth muscle cells

B. Allow infant to mature before coming into the world

C. Magnesium sulfate

1. Given IV

2. Inhibits release of ACH by inhibiting calcium channels

3. Mg looks like calcium because divalent cation, block influx of calcium into the muscle

4. Given for pre-eclampsia or eclampsia

D. Terbutaline and Ritodrine:  previously used beta 2 adrenergic agonists, but now questionable if efficacious, theoretically should be because beta 2 receptors in uterus

E. Calcium channel blockers

1. Nifedipine

2. Need calcium for contraction, blocks contraction, 85-90% efficacious

F. NSAIDS

1. Indomethacins most commonly used

2. Block PGs synthesis, and we just talked about PG which can stimulate smooth muscle, so by inhibiting PG can prevent contraction which causes relaxation

3. Associated with serious fetal complications because hemorrhage

4. Premature closure of ductus arteriosus, which is maintained by PGs

XVII. ANDROGENS

XVIII. General

A. So far we talked about estogens, antiestrogens, then uterine active drugs, now we’re switching gears to talk about androgens and antiandrogens

B. Secreted by testes, adrenal and ovary

C. Big one is testosterone

D. Others: androstenedione, DHEA

E. Signaling MOA:  exert actions when converted in target tissues to 5 alpha dihydrotestosterone, its this compund which binds to receptors, so if you would inhibit the enzyme which produces this product, you would have antitestosterone drug

XIX. Physiological effects

A. Anabolic

1. When using testosterone, would like to get the anabolic without androgenic effects

2. In handout have group of list of synthetic testosterone analogs, what trying to do is to separate effects from androgenic effects, but haven’t been very successful, if an athlete would like to have increased muscle mass, without androgenic effect, but pharmacists have been unable to separate these two effects

B. Androgenic

XX. Adminstration

A. Could give testosterone by mouth, because orally absorbed, but there is a large first pass effect, like contraceptives, estrogen components, which is also absorbed with large first pass effect, because large dose through the liver, what does estrogen produce, what kind of side effects, what does estrogen do in the liver, remember angiotensinogen, increase synthesis, coagulation factors increase, so have risk of thromboembolic disorders, this doesn’t have so much of those problems, but has large first pass effect, so generally given sublingual, IM or trandermal

B. Ester derivatives given IM, local esterases, cleave off the ester

C. Testoderm: scrotal and non scrotal skin patches

XXI. Synthetic androgens

A. Methyltestosterone

B. Fluoxymesterone

C. Increased orla bioavailability due to less first pass effect

D. Separation between androgenic and anabolic effects not achieved

E. Main compound testosterone has a certain structure, the esters are adding an ester structure on the OH, given IM, then come up with 17 alpha alklyated androgens, these are important because tend to cause hepatic carcinoma, why, not sure, but this is the methyltestosterone, which is test with methyl group and is given oral, sublingual, the fluoxymesterone has fluoride and methyl group which is given orally with a pill which is advantage over testoserone which is through IM

XXII. Clinical uses

A. Male hypogonadism

1. Major one

2. primary testicular failure

3. secondary hypopituitarism

4. Combien with GH for proper skeletal growth

5. Spermatogenesis, gonadotropins

B. Gynecologic disorders

C. Growth stimulators:  but really need GH for proper skeletal growth

D. Counteract protein catabolism: if have patient debilitated, can’t move, losing lots of protein mass, can give androgens to increase this protein mass, but then of course, will have the androgen effect

E. Anemia: in the past, useful, but this is pase, not used that often, because have newer products such as recombinant erythropoietin or colon stimulating factor

F. Osteoporosis: not used now

G. Misuse:  body building, maybe that’s the number one use, not sure

XXIII. Adverse effects

A. Masculinization effect in women

1. Hirsutism

2. Amenorrhea

3. Deepening of voice (irreversible)

4. Enlargement of clitoris

5. Frontal baldness

6. Prominent musculature

B. Feminization in males: depends if give proper dose, can get feedback inhbition of LH/FSH which needed to maintain testes and spermatogenesis

C. Rapid bone maturation:  irreversible in children, fuse, won’t grow anymore

D. Acne:  testosterone dependent

E. Sodium retention and edema:  just like with estrogens

F. Impaired liver function:  cholestasis, hepatic cancer

G. Psychological dependence, aggressiveness and psychotic symptoms, but tend to make patients feel better, which can cause psychological dependence as well, which probably adds to the misuse of these compounds

XXIV. Contraindications

A. Pregnant women:  don’t want them taking hormones

B. Male:  prostate with breast carcinoma, which tend to be testosterone dependent

C. Avoid in infants and young children: has effects on CNS, but not clear what those effect are, as well as irreversible early closing of epiphyses, so can stunt growth

XXV. Summary

A. Main use replacement

B. In debilitated patients needing to build up muscle mass

XXVI. ANTIANDROGENS

XXVII. General

A. Androgen secretion blockers

B. Synthesis blockers

C. Receptor antagonists

XXVIII. Androgen secretion blockers:  GnRH analogs

A. Leuprolide, gosereline, nafarelin, buserelin

B. Continuous use suppresses FSH/LH secretion, after initial increase in LH and testosterone

C. Initially given with androgen receptor antagonists (flutamide) to prevent initial increase in testosterone to cause bone tumor (metastasis from prostate) growth and pain

XXIX. Androgen synthesis blockers

A. Ketoconazole

1. MOA:  inhibits fungal p450

2. inhibits human p450 enzymes required fro gonadal and adrenal steroid synthesis at high doses

3. Uses

a. Cushing’s syndrome

b. Prostatic cancer (not very effective)

c. Gynecomastia because increases estradiol:testesterone ratio

B. Finasteride

1. MOA:  blocks 5 alpha reductase, which converts testosterone to active metabolite dihydrotestosterone

2. Uses:  reduction of prostate in benign prostatic hypertrophy

3. Male pattern baldness

4. Hirsutism

XXX. Androgen receptor antagonists

A. So far, we’ve blocked their secretion, synthesis, and now once secrectred can block at receptor

B. Spironolactone: can be used to block androgen receptors, can also block aldosterone receptors for K sparing diuretic, primary use is hirsutism

C. Flutamide

1. Most important antagonist

2. Pimary use: prostatic cancer, can be used alone, or with synthetic GnRH analog (leuprolide), if someone has prostatic cancer, want to shut down, so block synthesis via GnRH, and at the same time, block the receptors with flutamide

3. Adverse effects: quite mild, some gynecomastia, some mild hepatic toxicity

XXXI. Review

A. GnRH: puslatile, increases release, if continuous, suppresses LH/FSH

B. 5 alpha reductase inhibitor: blocking DHT production, active metabolite

C. Flutamide: blocks androgen receptors, so three different levels to attack production of androgens

D. Major use is for prostatic cancer

