
Adrenal Glands & Their Disorders 

Adrenal gland hormones 

 Glucocorticoids: cortisol, cortisone. 

 Mineralocorticoids: aldosterone. 

 Gonadocorticoids: mainly androgen, some oestrogens. 

 

Glucocorticoid physiological responses 

 Increases our capacity to resist stressors. 

 Responds to noxious stimuli and environmental changes. 

 Also involved in constitutive functions. 

 Day-to-day regulatory effects. 

 ‘Permissive’ effects. 

 Acts with other chemical mediators. 

 Cortisol secretion alters with diurnal rhythms. 

 Increases during pregnancy and severe stress. 

 Major signal for birth. 

 Mostly bound to plasma proteins in blood – albumin, corticosteroid 

binding globulin (CBG). 

 Act on target tissue receptor → direct gene activation → ↑gene 

expression (transcription). 
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Effects of glucocorticoids on metabolism 

 ↑blood glucose levels. 

 Gluconeogenesis: formation of glucose from fats and proteins. 

 Acts on glucose-dependent tissues (heart and brain) to protect them from starvation. 

 Glucose-sparing effect → save glucose for the brain. 

 Influences fat utilization – fat metabolism as source of energy rather than glucose. 

 ↑lipogenesis and blood cholesterol. 

 Requires presence of lipolytic hormones – catecholamines. 

 

Effects in glucocorticoids on immune system 

 Suppresses immune system and inflammatory responses → decreases healing. 

 Inhibits production and release of chemical mediators (PGs, cytokines). 

 Decrease chemotaxis. 

 Inhibits helper T cells. 

 Decreases leukocyte migration to site of injury/inflammation. 

 Inhibits fibroblast function. 

 Major physiological role of glucocorticoids is modulation of immune system. 

 Protects against life-threatening consequences of full blown immune/inflammatory response. 

 

Cortical hyperfunction – hypercortisolism, hyperaldosteronism, hyperadrenalism. 

 May develop increased secretion of adrenal androgens and oestrogens. 

 

Cushing’s disease (hypercortisolism) 

Causes Clinical manifestations 

Excessive anterior pituitary 

secretion of ACTH. 

 More common in adults. 

 More common in women. 

 

Ectopic ACTH more common in 

older men. 

 Tumours, carcinomas. 

 

Adrenal gland tumours. 

Weight gain. 

Accumulation of adipose tissue around trunk, facial and 

cervical areas. 

 Moon face, buffalo hump. 

Transient weight gain from Na
+
 and water accumulation. 

Protein wasting of peripheral muscle. 

Glucose intolerance. 

 Cortisol induced insulin resistance. 

 ↑gluconeogenesis. 

 ↑glycogen storage in liver. 

Hypercalciuria → renal stones, osteoporosis. 

Loss of collagen → thin, weakened integument; easily bruised. 

↑vascular sensitivity to catecholamines → vasoconstriction, 

hypertension. 

Suppression of immune system. 

 ↑susceptibility to infections. 

 Poor wound healing. 

Altered mental status – irritability, euphoria, depression, 

schizophrenia. 

↑hair growth, acne, oligomenorrhoea (infrequent menstruation). 
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Hyperaldosteronism: excessive aldosterone secretion by adrenal cortex. 

 Primary aldosteronism – Conn’s disease. 

 Secondary aldosteronism – due to heart failure, liver cirrhosis, kidney disease. 

 

Clinical manifestations Treatment 

Hypertension 

Hypokalaemia 

Alkalosis → ↓Ca
2+

 → tetany and paraesthesia. 

Skeletal muscle weakness. 

Cardiovascular alterations. 

Loss of urine concentrating mechanisms. 

Polyuria. 

Management of hypertension and hypokalaemia. 

Correct underlying problem. 

Surgery for adenomas. 

Drug therapy to inhibit ACTH secretion. 

Aminoglutethimide (anti-steroid drug). 

Ketoconazole (anti-fungal drug). 

 

Hypersecretion of adrenal androgens and oestrogens 

Causes Clinical manifestations 

Adrenal tumours 

Cushing’s disease 

Defects in steroid synthesis (2-beta hydroxylase) 

– congenital adrenal hyperplasia 

Signs vary with sex and the hormones produced. 

Feminisation most obvious in males. 

Virilisation most obvious in females. 

Precocious (prematurely developed) puberty. 
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Hypoadrenalism – adrenal insufficiency. 

 Poor glucocorticoid secretion. 

 Poor mineralocorticoid secretion. 

 Primary – Addison’s disease. 

 Usually caused by autoimmune destruction of adrenal cortex. 

 No symptoms until 90% of cortex is compromised. 

 Mostly in adults. 

 Secondary 

 Due to exogenous administration of glucocorticoids. 

 Deficient ACTH secretion. 

 

Hypoaldosteronism 

 Usually associated with renal disease when renin secretion is impaired. 

 

Clinical manifestations Treatment 

Skin hyperpigmentation (primary only). 

Hypoglycaemia. 

Chronic hypotension → decreased heart size. 

Hyponatraemia. 

Hyperkalaemia. 

Muscle weakness. 

Depression. 

Anorexia, loss of weight. 

Sparse body hair, amenorrhoea. 

Poor responsiveness to stress. 

Glucocorticoid and mineralocorticoid replacement 

therapy. 

Long term daily replacement therapy. 

Additional cortisol for acute stressors. 

Dietary modifications. 

> 150mEq of Na
+
 per day. 

 

Adrenal medulla hyperfunction 

 Usually due to pheochromocytoma (adrenal medulla tumour). 

 

Clinical manifestations Evaluations and treatment 

Persistent hypertension. 

Flushing, tachycardia, palpitations. 

Headaches, nervousness, anxiety, sweating. 

Hypermetabolism due to stimulation of thyroid. 

Longer-term complications. 

 Heart disease, kidney, visual and stroke. 

Diagnosed by ↑catecholamines in blood and urine. 

Tumours located with whole body scanning. 

 

Surgery. 

Management of hypertension and other symptoms. 

 


