BOX 37.2

DIABETES INSIPIDUS

The disease diabetes insipidus (DI), in which the secretion of AVP is impaired or absent, illustrates the crucial role of AVP in controlling the volume of water in the body. An eighteenth century Scottish physician, William Cullen, named the disease diabetes insipidus, or insipid urine, to distinguish it from diabetes mellitus, or sweet urine, in which abnormally high concentrations of glucose in the blood result in glucose appearing in the urine. 

AVP is the only known antidiuretic substance in the body. In its absence, the kidney is unable to concentrate urine maximally to conserve water. The result is a continued excretion of copious amounts of very dilute urine. Patients with severe cases of DI, in whom the ability to excrete AVP is completely lost, can excrete up to 25 liters of urine each day. Such patients urinate almost hourly, which renders the completion of even simple tasks and activities of daily living, including sleeping, exceedingly difficult.

Patients with DI can quickly become dehydrated if their urinary fluid losses are not replaced by drinking water. Fortunately, thirst remains intact in most patients with DI because lesions that destroy the magnocellular neurons in the SON and PVN that synthesize AVP generally leave intact the osmoreceptors in the anterior hypothalamus as well as the higher brain centers that control thirst. Consequently, extreme thirst is one of the hallmarks of this disease, leading to the characteristic symptoms of polydipsia (excessive drinking) and polyuria (excessive urination). If drinking water is unavailable, or if a person with DI is unable to drink, then the unreplaced urinary water loss leads to dehydration and death in the absence of medical intervention.

DI can be caused when tumors and infiltrative diseases of the hypothalamus destroy the magnocellular neurons that produce AVP. Because four nuclei contain magnocellular neurons, and 10 to 20% of AVP-producing neurons are sufficient for normal urine concentration, brain lesions that cause DI are generally large. Less commonly, DI is idiopathic (of unknown cause), most likely from an autoimmune basis. DI can also be genetic, transmitted as an autosomal-dominant trait. Some patients with DI do not have any defect in AVP secretion but rather have defects in the V2 AVP receptors in the kidney that respond to circulating AVP. These cases are called nephrogenic (of kidney origin) DI.

The treatment for DI of hypothalamic origin, like that of other endocrine deficiency disorders, is replacement of the deficient hormone, in this case AVP. The short half-life of AVP in the circulation allows mammals to have minute-to-minute control of their urine output. However, longer-acting synthetic analogs of AVP are more convenient for treatment because they need not be taken as frequently as short-acting drugs (Robinson, 1985). These agents can restore urinary concentration and allow a person with DI to lead a more normal life.
