Chapter 22 The Pancreas and Diabetes Mellitus

Structure and Function of the Pancreas

EXOCRINE FUNCTION

Secretes digestive enzymes.

ENDOCRINE FUNCTION

Islet alpha cells secrete glucagon: raise blood glucose.

Islet beta cells secrete insulin: lower blood glucose.

Islet delta cells secrete somatostatin, which inhibits insulin and glucagon secretion.

Pancreatitis

ACUTE PANCREATITIS

Pancreatic juice escapes from ducts and digests pancreas.

Serious illness with high mortality.

CHRONIC PANCREATITIS

Mild inflammation leading to progressive destruction of pancreatic tissue.

Cystic Fibrosis of the Pancreas

INCIDENCE

One in three thousand whites, transmitted as autosomal recessive.

Rare in blacks and other races.

PATHOGENESIS

Responsible gene identified.

Tests available to identify carrier.

Cell dysfunction leads to thick mucus that plugs ducts.

Obstruction of pancreatic ducts causes atrophy and fibrosis of pancreas.

Obstruction of bronchi causes lung injury.

Obstruction of biliary ducts causes liver scarring.

SWEAT TEST IN CYSTIC FIBROSIS

Sweat gland function abnormal.

High concentration of sodium and chloride in sweat is basis of diagnostic test.

Diabetes Mellitus

TYPE 1 DIABETES

As a result of damage or destruction of islets.

Insulin secretion reduced or absent.

Develops chiefly in children and young adults.

Ketosis prone.

TYPE 2 DIABETES

More common type.

Insulin secretion normal or increased.

Tissues insensitive to insulin.

Not associated with ketosis.

PREGNANCY-ASSOCIATED DIABETES

Hormones in pregnancy cause insulin resistance.

Some women unable to secrete enough insulin to compensate, and glucose rises.

Treatment by diet, and insulin if needed.

Glucose returns to normal postpartum.

Increased long-term risk of permanent diabetes.
DIABETES AND THE METABOLIC SYNDROME

A group of conditions associated with insulin resistance.

Includes obesity, insulin resistance, abnormal blood lipids, and hypertension.

Screen overweight persons with abdominal obesity by checking blood pressure, blood glucose, and blood lipids.

Treat associated conditions when appropriate.

FAT METABOLISM AND FORMATION OF KETONE BODIES

Catabolism of fat yields acetate fragments (Acetyl-CoA).

Converted by liver into ketone bodies.

BIOCHEMICAL DISTURBANCES IN DIABETES

Glucose absorbed but not utilized normally and accumulates in blood.

Excreted in urine with water and electrolytes.

Protein catabolism yields more glucose.

Ketoacidosis in type 1 diabetics.

Hyperosmolar nonketotic coma in type 2 diabetics.

Amount of insulin sufficient to prevent ketosis but not enough to prevent hyperglycemia.

Hyperosmolarity of extracellular fluid as a result of hyperglycemia causes cellular dehydration.

COMPLICATIONS OF DIABETES

Increased susceptibility to infection.

Diabetic coma.

Ketoacidosis.

Hyperosmolar coma.

Arteriosclerosis.

Blindness.

Renal failure.

Peripheral neuritis.

TREATMENT

Diet.

Insulin required for type 1 diabetes.

Oral hypoglycemic drugs or insulin for type 2 diabetes not controlled adequately by diet alone.

Hypoglycemia
PATHOGENESIS AND MANIFESTATIONS

IN TYPE 1 DIABETIC SUBJECTS

Excessive insulin in relation to food intake.

As glucose falls, epinephrine is released by adrenal medulla, which mobilizes glucose from hepatic glycogen and exerts widespread systemic effects.

Neurologic manifestations occur because neurons are deprived of glucose, which is required for normal function.

Prolonged hypoglycemia causes permanent brain damage.

TREATMENT

Give oral carbohydrate if subject is conscious and able to swallow.

Inject glucagon or intravenous glucose solution if subject is unconscious.

OTHER CAUSES OF HYPOGLYCEMIA

Oral hypoglycemic drugs in type 2 diabetic patients.

Self-administration of oral hypoglycemic drugs or insulin by emotionally disturbed persons.

Rarely, islet cell tumor of pancreas.

Tumors of the Pancreas

CARCINOMA OF PANCREAS

Usually develops in head of pancreas.

Blockage of common bile duct causes obstructive jaundice.

ISLET CELL TUMORS

Beta cell tumors produce hyperinsulinism.
