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 The adrenal gland consists of the cortex and the medulla. 

 The medulla secretes:

 Epinephrine(Catecholamines)

 whereas the cortex, synthesizes and secretes two major 

classes of steroid hormones:

 adrenocorticosteroids (glucocorticoids and 

mineralocorticoids)

 the adrenal androgens. 

 The adrenal cortex is divided into three zones that 

synthesize various steroids from cholesterol and then 

secrete them.







 The outer zona glomerulosa produces 

mineralocorticoids (for example, aldosterone), 

which are responsible for regulating salt and 

water metabolism. Production of aldosterone is 

regulated primarily by the renin-angiotensin 

system .

 The middle zona fasciculata synthesizes 

glucocorticoids (for example, cortisol), which are 

involved with normal metabolism and resistance 

to stress. 



 The inner zona reticularis secretes adrenal 

androgens (for example, 

dehydroepiandrosterone).

 is controlled by pituitary corticotropin 

adrenocorticotropic hormone [ACTH; also called 

cortictropin], which is released in response to the 

hypothalamic corticotropin-releasing hormone 

(CRH; also called corticotropin-releasing factor). 

















MECHANISM OF ACTION

 The adrenocorticoids bind to specific intracellular 

cytoplasmic receptors in target tissues.

 The glucocorticoid receptor is widely distributed 

throughout the body, whereas the 

mineralocorticoid receptor is confined mainly to 

excretory organs, such as the kidney, colon, and 

salivary and sweat glands.

 After dimerizing, the receptor-hormone complex 

translocates into the nucleus, where it attaches 

to gene promoter elements, acting as a 

transcription factor to turn genes on or off, 

depending on the tissue. 







ACTIONS OF GLUCOCORTICOIDS

 Stimulation of Gluconeogenesis

 Antiinflammatory action

 Suppression of immune response

 Maintenance of vascular response to 

Catecholamines

 Inhibition of bone formation

 Increase GFR

 CNS effects







ADVERSE EFFECTS

 Osteoporosis is the most common adverse effect due 
to the ability of glucocorticoids to suppress intestinal 
Ca2+ absorption, inhibit bone formation.

 The classic Cushing-like syndrome redistribution of 
body fat, puffy face, increased body hair growth, acne, 
insomnia, and increased appetite are observed when 
excess corticosteroids are present. 

 Increased frequency of cataracts also occurs with 
long-term corticosteroid therapy.

 Hyperglycemia may develop and lead to diabetes 
mellitus. Diabetics should monitor their blood glucose 
and adjust their medications accordingly.

 Hypokalemia
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THERAPEUTIC USES

 Adrenal uses

 Replacement therapy for primary 

adrenocortical insufficiency (Addison's 

disease: This disease is caused by adrenal 

cortex dysfunction (as diagnosed by the lack of 

patient response to corticotropin

administration).

Hydrocortisone, which is identical to natural 

cortisol, is given to correct the deficiency. 



 Replacement therapy for secondary or 

tertiary adrenocortical insufficiency: These 

deficiencies are caused by a defect either in 

CRH production by the hypothalamus or in 

corticotropin production by the pituitary. 



 Replacement therapy for congenital adrenal 

hyperplasia: 21 b hydroxylase deficiency

 This is a group of diseases resulting from an 

enzyme defect in the synthesis of one or more of 

the adrenal steroid hormones.

 This condition may lead to virilization in females 

due to overproduction of adrenal androgens (see 

below). Treatment of this condition requires 

administration of sufficient corticosteroids to 

normalize the patient's hormone levels by 

suppressing release of CRH and ACTH. This 

decreases production of adrenal androgens.





 Diagnosis of Cushing's syndrome: 

 Cushing's syndrome is caused by a 

hypersecretion of glucocorticoids from an adrenal 

tumor or by exogenous administration .

 The dexamethasone suppression test is used to 

diagnose the cause of an individual's case of 

Cushing's syndrome.

 a synthetic glucocorticoid is administered, can 

distinguish between the two disorders









 . In Cushing's syndrome (primary adrenal defect 

with a normal CRH-ACTH axis), because the 

adrenal tumor functions autonomously, cortisol 

secretion is not suppressed by either low- or high-

dose dexamethasone. 

 In Cushing's disease, ACTH and cortisol 

secretion are suppressed by high-dose 

dexamethasone





NON ADRENAL USES

 Relief of inflammatory symptoms: 
Glucocorticoids dramatically reduce the 
manifestations of inflammations 

 rheumatoid and osteoarthritic inflammations, as 
well as inflammatory conditions of the skin), 
including the redness, swelling, heat, and 
tenderness.



The effect of glucocorticoids on the inflammatory 
process is the result of a number of actions, 
including the redistribution of leukocytes to other 
body compartments, thereby lowering their blood 
concentration.





 Other effects include:

 an increase in the concentration of neutrophils

 a decrease in the concentration of lymphocytes (T 

and B cells), basophils, eosinophils, and 

monocytes

 inhibition of the ability of leukocytes and 

macrophages to respond to mitogens and 

antigens.

 The decreased production of prostaglandins and 

leukotrienes is believed to be central to the anti-

inflammatory action



 Treatment of allergies: Glucocorticoids are 

beneficial in the treatment of the symptoms of 

bronchial asthma, allergic rhinitis, and drug, 

serum, and transfusion allergic reactions.



 Acceleration of lung maturation: Respiratory 

distress syndrome is a problem in premature 

infants. Fetal cortisol is a regulator of lung 

maturation



 hematopoietic cancers

 neurologic disorders

 chemotherapy-induced vomiting

 hypercalcemia

 mountain sickness



INHIBITORS OF ADRENOCORTICOID

BIOSYNTHESIS

Metyrapone: 

Metyrapone is used for tests of adrenal function and can 

be used for the treatment of pregnant women with 

Cushing's syndrome.

Metyrapone interferes with corticosteroid synthesis by 

blocking the final step (11-hydroxylation) in 

glucocorticoid synthesis, leading to an increase in 11-

deoxycortisol as well as adrenal androgens and the 

potent mineralocorticoid 11-deoxycorticosterone.

The adverse effects encountered with metyrapone

include salt and water retention, hirsutism, transient 

dizziness, and gastrointestinal disturbances.





AMINOGLUTETHIMIDE

This drug acts by inhibiting the conversion of 

cholesterol to pregnenolone. As a result, the 

synthesis of all hormonally active steroids is 

reduced. Aminoglutethimide has been used 

therapeutically in the treatment of breast cancer 

to reduce or eliminate androgen and estrogen 

production



 Ketoconazole: Ketoconazole is an antifungal 

agent that strongly inhibits all gonadal and 

adrenal steroid hormone synthesis. It is used in 

the treatment of patients with Cushing's 

syndrome.



MIFEPRISTONE:

 At high doses, mifepristone is a potent 

glucocorticoid antagonist as well as an 

antiprogestin. Its use is presently limited to the 

treatment of inoperable patients with ectopic 

ACTH syndrome.



SPIRONOLACTONE

 This antihypertensive drug competes for the 

mineralocorticoid receptor and, thus, inhibits 

sodium reabsorption in the kidney.

 It can also antagonize aldosterone and 

testosterone synthesis. It is effective against 

hyperaldosteronism. 

 Spironolactone is also useful in the treatment of 

hirsutism in women, probably due to interference 

at the androgen receptor of the hair follicle. 

Adverse effects include hyperkalemia, 

gynecomastia, menstrual irregularities, and skin 

rashes.



EPLERENONE:

 Eplerenone specifically binds to the 

mineralocorticoid receptor, where it acts as an 

aldosterone antagonist. This specificity avoids 

the side effect of gynecomastia that is associated 

with the use of spironolactone. It is approved as 

an antihypertensive





MCQs



1.Osteoporosis is a major adverse effect 

caused by the glucocorticoids. It is due to 

their ability to:

 A. Increase the excretion of calcium.

 B. Inhibit absorption of calcium.

 C. Stimulate the HPA axis.

 D. Decrease production of Prostaglandins



 2. Measurements of cortisol precursors and 

plasma dehydroepiandrosterone sulfate 

confirm the diagnosis of congenital adrenal 

hyperplasia (CAH) in a child. This condition 

can be effectively treated by:

 A. Suppressing the release of ACTH.

 B. Administering an androgen antagonist.

 C. Administering metapyrone to decrease cortisol 

synthesis.

 D. Removing the adrenal gland 



 3. A Child with asthma is being treated 

effectively with an inhaled preparation of 

beclomethasone dipropionate. Which of the 

following adverse effects is of particular 

concern?

 A. Hypoglycemia.

 B. Hirsutism.

 C. Growth suppression.

 D. Cushing's syndrome.

 E. Cataract 



4.A patient with Addison disease continues to 

have hyperkalemia despite receiving 

adequate replacement doses of 

hydrocortisone (cortisol). Which drug should 

be added to the treatment regimen to reduce 

serum potassium levels? 

 (A) dexamethasone 

 B) fludrocortisone 

 (C) triamcinolone 

 D) prednisone 



 5. Gradual tapering of a glucocorticoid is 

required for recovery of which of the 

following?

 A)depressed release of insulin

 B)hematopoiesis in bone marrow

 C)normal osteoblast function

 D) hypothalamic pituitary adrenal axis




