Chapter 25 The Endocrine Glands

Pituitary Gland

STRUCTURE

Arises from base of brain. Located in pituitary fossa just behind optic chiasm.

Anterior lobe connected to hypothalamus by portal blood vessels.

Posterior lobe connected to hypothalamus by nerve fibers extending down stalk.

PITUITARY HORMONES

Anterior lobe:

Growth hormone: stimulates tissue growth.

Prolactin: stimulates secretion of milk.

TSH: stimulates thyroid.

ACTH: stimulates adrenal cortex.

FSH: gonadotropic hormone.

LH: gonadotropic hormone.

Posterior lobe:

ADH: causes more concentrated urine.

Oxytocin: stimulates uterine contractions and milk secretion.

PHYSIOLOGIC CONTROL OF PITUITARY HORMONE SECRETION

Tropic hormones are regulated by level of hormone produced by target gland.

A self-regulating mechanism to maintain uniform hormone output.
Prolactin secretion differs.

Tonic inhibition by hypothalamic PIF.

TSH stimulates release of prolactin as well as thyroid hormones.

CLINICAL DISTURBANCES OF PITUITARY HORMONE SECRETION

Hypofunction:

Panhypopituitarism: failure of secretion of all hormones.

Secondary hypofunction of all target organs.

Pituitary dwarfism: deficiency of growth hormone.

Diabetes insipidus: lack of ADH causes excretion of large volume of extremely dilute urine.

Pituitary tumors.

Overproduction of growth hormone: caused by pituitary adenoma.

Causes gigantism in child.

Causes acromegaly in adult.

May cause visual disturbances caused by tumor encroachment on optic chiasm.

Overproduction of prolactin:

Causes amenorrhea and galactorrhea.

Often the result of small pituitary adenoma.

May be the result of other factors affecting hypothalamic function.

Thyroid Gland

STRUCTURE

Bilobed gland in neck regulated by TSH.

Composed of thyroid follicles which produce and store hormone.

Parafollicular cells produce calcitonin.

ACTIONS OF THYROID HORMONE

Controls metabolic functions.

Abnormal secretion causes hypothyroidism or hyperthyroidism.

GOITER

Nontoxic goiter:

Caused by inadequate hormone output, iodine deficiency, enzyme deficiency, inefficient enzyme function, or increased hormone requirements.

Gland enlarges to increase hormone output.

Treated by supplying hormone: gland decreases in size.

HYPERTHYROIDISM

Caused by autoantibody that stimulates gland.

Treated by antithyroid drugs, thyroidectomy, or radioiodine.

HYPOTHYROIDISM

In adult: causes metabolic slowing. Treated by thyroid hormone.

In infant: causes impaired growth and central nervous system development as well as hypometabolism. Early diagnosis and treatment required to assure normal development.

THYROIDITIS

Autoantibody destroys thyroid tissue and causes hypothyroidism.

Term refers to immunologic reaction, not true infection.

TUMORS OF THYROID

Benign adenomas.

Carcinoma.

Well-differentiated follicular and papillary carcinoma—good prognosis. Treated by surgical resection.

Poorly differentiated carcinoma—rapidly growing with poor prognosis. Treatment by surgery, radiation, and chemotherapy.

Medullary carcinoma—rare. Secretes calcitonin.

Radiation and thyroid tumors.

Radiation increases incidence of benign and malignant thyroid tumors after latent period of 5 to 30 years.

Most tumors well differentiated and easily treated.

Persons who received head or neck radiation should have periodic follow-up examinations.

Parathyroid Glands and Calcium Metabolism

PHYSIOLOGIC CONCEPTS

Blood calcium in equilibrium with calcium in bone.

Ionized fraction is physiologically active form.

Calcium level regulated by parathyroid glands.

Reduced calcium causes tetany. Elevated level reduces neuromuscular excitability.

HYPERPARATHYROIDISM

Usually the result of parathyroid adenoma.

Hypercalcemia and hypercalcuria.

Formation of renal calculi and calcium deposition in tissues.

Decalcification of bone.

Treated by removal of tumor.

HYPOPARATHYROIDISM

Usually the result of accidental removal of parathyroids during thyroid surgery.

Hypocalcemia causes tetany.

Treated by supplementary oral calcium and vitamin D to raise calcium levels.

Adrenal Glands

HORMONES OF ADRENAL CORTEX

Glucocorticoids: control carbohydrate metabolism.

Mineralocorticoids: control mineral metabolism.

Sex hormones: minor component.

ABNORMALITIES OF ADRENAL CORTICAL FUNCTION

Addison disease:

Glucocorticoid deficiency: hypoglycemia.

Mineralocorticoid deficiency: fall in blood volume and blood pressure.

Hyperpigmentation: caused by increased ACTH (loss of feedback inhibition).

Treated by supplying deficient corticosteroids.

Cushing disease and Cushing syndrome:

Glucocorticoid excess: disturbed carbohydrate, fat, and protein metabolism.

Mineralocorticoid excess: increased blood volume and blood pressure.

Treatment depends on cause: removal of pituitary microadenoma or adrenal adenoma or removal of hyperplastic adrenal glands.

OVERPRODUCTION OF ALDOSTERONE

Caused by aldosterone-secreting adrenal cortical tumor.

Blood sodium, volume, and pressure rise.

Blood potassium falls, leading to neuromuscular manifestations.

Removing the tumor cures the disease.

Overproduction of adrenal sex hormones:

Congenital adrenal hyperplasia: disturbed biosynthesis of hormones caused by enzyme deficiency.

Sex-hormone–producing tumors.

The Adrenal Medulla

Produces catecholamines (epinephrine and norepinephrine), which stimulate sympathetic nervous system.

Adrenal medullary tumors secrete catecholamines.

Produce pronounced cardiovascular effects.

May cause cerebral hemorrhage from high blood pressure.

Treated by removal of tumor.

Pancreatic Islets

See Chapter 22.

The Gonads

FUNCTION

Production of sex hormones: controlled by FSH and LH.

Production of germ cells.

TUMORS

May secrete sex hormones.

Treated by surgical resection.

Hormone Production by Nonendocrine Tumors

ECTOPIC HORMONES

Identical with or closely resemble normal hormones.

Usually produced by malignant tumors.

Stress and the Endocrine System

Stress is any event that disturbs homeostasis.

Both acute and chronic responses to stress.

Acute response: fear-fight-flight response mediated by sympathetic nervous system and adrenal medulla.

Chronic response: primarily involves adrenal cortex but other endocrines involved.

Chronic stress alters body metabolism, taxes cardiovascular system, impairs inflammatory and immune responses, and predisposes to illness.
