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 Hormones are specific organic substances secreted by endocrine glands and exert

important functional effects upon various tissues of the body.

Hormone regulation:

 Through a complex neuro-humoral pathway involving mainly the hypothalamus and

the pituitary gland.

 Several hypothalamic neurohormones are released into the hypothalamo-

hypophyseal portal circulation regulating the secretion of the anterior pituitary

hormones.

 The hypothalamic neurohormones include both releasing hormones as well as

inhibiting hormones.

 The hormones secreted by the anterior pituitary have the capacity to regulate the

activity of other endocrine glands such as thyroid, sex glands and adrenals.

 The most important factor influencing the production of hormones is the feed-back

mechanism.



General mechanisms of action of hormones

1. G proteins: some of the hypothalamic-releasing hormones, glucagon,

parathormone and calcitonin.

2. Intracellular receptors: Steroid hormones and thyroid hormone.

3. Tyrosine kinases: insulin.

4. Cytokine receptors: growth hormone and prolactin



Clinical importance of hormones

 Replacement therapy correct for deficiency of the natural hormone

(insulin, thyroid hormone and corticosteroids).

 Hormone antagonists antithyroid drugs



HYPOTHALAMIC HORMONES

 Growth Hormone-Releasing Hormone (GHRH). used in diagnosis of

suspected growth hormone deficiency

 Growth Hormone-Inhibiting Hormone. somatostatin.

➢ Somatostatin found in the hypothalamus, pancreas, and other

sites in the gastrointestinal tract.

➢ It inhibits the release of GH, glucagon, insulin, and gastrin.

➢ Exogenous somatostatin: limited therapeutic usefulnes (short

duration of action and multiple effects in many secretory systems).

➢ longer-acting somatostatin analogs that retain biologic

activity have been developed.



➢Octreotide , longer-acting synthetic somatostatin analogs

(45 times more potent than somatostatin in inhibiting GH release

but only twice as potent in reducing insulin secretion).

➢ Because of this relatively reduced effect on pancreatic beta cells,

hyperglycemia rarely occurs during treatment.

➢ Useful: acromegaly, hormone-secreting tumors; the carcinoid

syndrome; gastrinoma; glucagonoma, sever secretory diarrhea

and diabetic diarrhea (inhibits intestinal secretion and has dose-related

effects on bowel motility), acute control of bleeding from esophageal

varices (reduces portal blood flow and variceal pressures) and

radiolabeled octreotide, is useful in localizing neuroendocrine

tumors having somatostatin receptors and helps predict the

response to octreotide therapy.



Adverse effects of octreotide therapy:

nausea, vomiting, abdominal cramps, flatulence, and steatorrhea. 

Biliary sludge and gallstones (inhibition of gallbladder motility and 

alteration in fat absorbation). Cardiac effects include sinus bradycardia 

and conduction disturbances. Pain at the site of injection is common. 

Vitamin B 12 deficiency may occur with long-term use of octreotide.

Lanreotide, another long-acting somatostatin analog, was approved 

by the FDA for treatment of acromegaly. 



 Thyrotropin-Releasing Hormone (TRH). diagnose thyroid

function in conjunction with the use of radioiodine

 Corticotropin-Releasing Hormone (CRH). diagnostic purposes

in cases associated with abnormalities of ACTH secretion

 Gonadotropin-Releasing Hormone (Gn RH). diagnosis and

treatment of hypogonadal states

 Prolactin Release-Inhibiting Hormone (PRIH). It is in fact

dopamine. Dopamine is thus the physiologic inhibitor of prolactin

release.

➢Dopamine is not useful in the treatment of hyperprolactinemia:

✓Peripheral effects.

✓ Inability to cross the blood-brain barrier.



ANTERIOR PITUITARY HORMONES

The anterior pituitary gland secretes the following peptide

hormones under the hypothalamic influence

1- GROWTH HORMONE (GH)

 The secretion of GH is under the control of the hypothalamic

hormones, GHRH and somatostatin.



Dysfunction

 When growth hormone is congenitally absent or defective it leads to

dwarfism.

 Its hyperfunction before puberty results in gigantism and after

puberty leads to acromegaly.

Clinical indications

 These are used for replacement therapy in the treatment of

growth hormone deficiency in children.



Clinical uses:

 follow up of patients with thyroid carcinoma who have

undergone total thyroidectomy to detect recurrence and/or

metastasis.

Adverse reactions:

 Temporary swelling of the thyroid gland, cardiac dysrhythmia,

nausea, vomiting and anaphylaxis may be observed.

2- THYROID STIMULATING HORMONE (TSH) Thyrotropin



Clinical uses:

1- Diagnostic purposes in patients with adrenal insufficiency. The

synthetic preparation "Cosyntropin" is usually used for this purpose.

2- Teatment of certain inflammatory diseases similar to

corticosteroids (but the effect of ACTH is less predictable and less

convenient).

3- ADRENOCORTICOTROPIC HORMONE (ACTH) Corticotropin



Adverse reactions:

1- Painful swelling at the site of injection.

2- Anaphylactic reactions due to development of antibodies.

3- It has the adverse effects of both glucocorticoids

and mincralocorticoids.



4- GONADOTROPIC HORMONES

The anterior pituitary secretes two gonadotropic hormones:

1- Follicle stimulating hormone (FSH).

2- luteinizing hormone (LH) or interstitial cell stimulating hormone

(ICSH).

 These two hormones control the activities of the gonads and

stimulate the secretion of sex hormones in both women and

men.



➢ Preparations of LH and FSH derived from human pituitaries are no

longer used because of possible contamination with Creutzfeldt-Jakob

virus. Gonadotropins currently available are obtained from urine of

pregnant or postmenopausal women (non-pituitary gonadotropins).

NON-PITUITARY GONADOTROPINS:

1. Human chorionic gonadotropin (HCG) (pregyl) is produced by

the placenta and excreted in urine where it can be extracted and

purified.

It is a gonadotropin with predominantly leutcinizing properties.

2. Human menopausal gondotropin (HMG) (pergonal) is obtained

from the urine of postmenopausal women.

Mixture of FSH and LH in equal amounts.



Therapeutic uses of gonadotropins

1- Gonadotropins are used in prepubertal boys with undescended testis

(cryptorchidism) to distinguish if it is a truly retained testis or a

retracted (pseudocryptorchidism) one.

(Gonadotropins will induce testicular descent if

cryptorchidism is not secondary to anatomical blockage).

2- They are used in female and male infertility. They induce ovulation

in anovulatory women and stimulate testosterone production

and spermatogenesis in males.



5- PROLACTIN

 It is the principle hormone responsible for lactation. The

hypothalamus can both stimulate and inhibit prolactin secretion

through prolactin releasing hormone (PRH) and prolactin release-

inhibiting hormone (PRIH).

 the release of prolactin is under dopaminergic control and PRIH

(dopamine).

 Prolactin secretion is increased by stress, suckling, and by drugs like

phenothiazine derivatives and methyldopa

 Suppressed by dopaminergic agonists such as bromocriptine.

➢ Prolactin is not used clinically, because in terms of prolactin physiology, the main

clinical need is to decrease its secretion.

➢The agent used for this purpose are:



1- BROMOCRIPTINE (Parlodel)

➢Bromocriptine is an ergot derivative with dopamine agonistic

activity.

➢ It acts directly on pituitary D2-dopamine receptors to inhibit prolactin

release.

➢ It may also decrease dopamine turnover and increase hypothalamic

dopamine.

➢ It stimulates growth hormone release in normal subjects but

paradoxically it suppresses its release in some patients with

acromegaly.



Clinical indications:

1. Prolactin secreting tumors with galactorrhea, amenorrhea and

infertility.

2. hyperprolactinemia regardless of the etiology or the sex of the

patient.

3. Acromegaly (80% of cases is due to pituitary adenoma). The

paradoxical effect of bromocriptine in increasing growth hormone

secretion in normal pituitary while decreasing the secretion by

pituitary adenoma is unexplained.

4. parkinsonism as adjunct to levodopa.

5. Type 2 DM (monotherapy or adjunctive to oral antidiabetic agents).

❑ Bromocriptine should not be used to prevent lactation after delivery

in women who choose not to breast feed because of the risk of

myocardial infarction, hypertention and severe headache.



Adverse reactions

Nausea, vomiting, peptic ulcer, postural hypotension, visual

and auditory hallucination.

Contraindications

1. It is contraindicated during pregnancy.

2. In patients with peptic ulcer.

3. History of mental illness.

4. Myocardial infarction and cardiovascular disorders.



2-Cabergoline:

is a new, selective, potent and long-lasting dopamine

agonist which appears to be more effective and better tolerated

than bromocriptine in women with hyperprolactinemia.

3- Pergolide

An ergot derivative FDA-approved for treatment of Parkinson

disease also was used to treat hyperprolactinemia. Due to concerns of

valvular heart disease, pergolide has been withdrawn from the market.

4- Quinagolide:

non ergot agent with high D2 receptor affinity.



NEUROHYPOPHYSEAL HORMONES

➢The posterior lobe of the pituitary gland and the hypothalamus

together form a functional unit called Neurohypophysis.

➢ Tissues of the posterior lobe of the pituitary do not produce or

secrete any hormone. The polypeptide hormones oxytocin and

vasopressin are synthesized in the hypothalamic neurons

(paraventricular nuclei and supraoptic nuclei). They become

associated with a carrier protein "neurophysin" and are then

transported down the axon of the nerve fibers to the posterior pituitary

where they are stored until required.



1- OXYTOCIN

Pharmacological actions

Oxytocin binds to specific oxytocin receptors on smooth muscle cells

in the uterus and on myoepithelial cells in the mammary gland.

1-Oxytocic effect:

 Oxytocin stimulates the uterine smooth muscles resulting in

contraction of uterus.

 The pregnant uterus is more sensitive to the effect of oxytocin than

non pregnant uterus.

 It probably aids in the expulsion of the fetus from the uterus.

 Oxytocin may stimulate proststaglandin production by

endometrial cells which promotes uterine contractions.



2-On the mammary gland:

 Ejection of milk from the lactating breast in response to suckling.

3- cardiovascular system:

 large doses have a transient relaxant effect on vascular smooth

muscles resulting in a decrease in blood pressure, flushing and reflex

tachycardia



Clinical indications

➢Natural oxytocin and the synthetic preparation "syntocinon" are

administered parenterally, intranasally as spray and orally in the form

of tablets in the following conditions:

1. Induction and maintenance of labor.

2. Control of post-partum bleeding and uterine hypotonia in the

third stage of labor.



Adverse reactions

1. Violent uterine contractions and if there is resistance to the

expulsion of the fetus, this will lead to uterine rupture and perhaps

fetal or maternal death. (The drug should not be given in the

presence of cephalopelvic disproportion).

2. Anaphylactic reactions, pelvic hematoma, convulsions, nausea

and vomiting.

Contraindications

1. Cephalopelvic disproportion.

2. Uterine abnormalities.

3. Patients with previous uterine surgery.



2- VASOPRESSIN(ANTIDIURETIE HORMONE, ADH)

Pharmacological actions

1. smooth muscles (V1 receptors )

 Vasoconstriction of all blood vessels leading to rise in blood

pressure.

 Contraction of other smooth muscles such as those of uterus and

GIT.

2. The renal effects (V2 receptors)

 Increases water reabsorption from distal and collecting tubules as a

result of increasing the size and number of channels responsible for

the flow of water.

➢V2 receptors release of blood coagulation factors.



Control of ADH Secretion

 An increase in plasma osmolality resulting from water withdrawal or

dehydration leads to increased rate of ADH release through stimulation

of the hypothalamic osmoreceptors.

 Ingestion of water and hemodilution leads to suppression of ADH

secretion.

 Drugs (carbamazpine stimulate ADH ).

Dysfunction in ADH secretion

 Deficiency of ADH causes diabetes insipidus (excretion of abnormally

large volumes of urine).

➢ In contrast to urine of patients with diabetes meliitus which is sweet urine from

patients with diabetes insipidus is tasteless, hence the name insipidus.

 Excessive secretion of ADH causes water retention and hyponatremia.



Clinical indications

V1 receptor-mediated therapeutic applications

1. Postoperative paralytic ileus and abdominal distension.

2. Control of bleeding from esophageal varices in an emergency

setting until edoscopic sclerotherapy.

3. Diminish the risk of hemorrhage during abdominal surgery in

patients with portal hypertension.

V2 receptor-mediated therapeutic applications

1. Treatment of central diabetes insipidus.

2. Treatment of bleeding disorders resulting from defects in

coagulation factors.

3. primary nocturnal enuresis.

4. Relief of postlumbar puncture headache because water retention

will facilitate rapid fluid equilibration in the CNS.



Adverse reactions

❑ Injection of large doses of vasopressin may lead to peripheral

vasoconstriction with an increase in blood pressure and marked

pallor of the face and skin.

❑ Hyponatremia and water intoxication.

❑ Coronary vasoconstriction, anginal attack, myocardial ischemia,

chest pain and infarction.

❑ Hypersensitivity reactions (urticaria, fever and bronchoconstriction).



Precautions and contraindications

➢Vascular diseases diseases of the coronary arteries or chronic

nephritis

➢Should be given with care to patients with edema, heart failure,

epilepsy and migraine (increase intracranial pressure).



Desmopressin:

 Synthetic vasopressin peptide with selective V2

agonistic activity.

 The drug of choice in all previous cases.

 Given I. V., S.C. or intranasally.

 Desmopressin is also used for the treatment of

coagulopathy in hemophilia A and von Willebrand’s disease




