ADH

In the presence of ADH the medullar collecting ducts become freely permeable to
solute and water. As a consequence the fluid entering the ducts (en route to the renal
pelvis and subsequent elimination) acquires the concentration of the interstitial fluid
of the medulla; i.e., the urine becomes concentrated. On the other hand in the absence
of ADH the collecting ducts are impermeable to solute and water; thus, the fluid in the
lumen, from which some solute has been removed, remains less concentrated than
plasma; i.e., the urine is dilute. The secretion of ADH by the hypothalamus and its
release from the posterior pituitary is part of a feedback mechanism responsive to the
tonicity of plasma. This interrelation between plasma osmotic pressure and ADH
output is mediated by specific and sensitive receptors at the base of the brain. At
normal blood tonicity there is a steady receptor discharge and a steady secretion of
ADH. If the plasma becomes hypertonic (i.e., has a greater osmotic pressure than
normal), from shortage of water, receptor discharge increases, triggering increased
ADH output, and more water leaves the collecting ducts to be absorbed into the blood.
If the osmotic pressure of plasma becomes low, the reverse is the case. Thus water
ingestion dilutes body fluids and reduces or stops ADH secretion; the urine becomes
hypotonic, and the extra water is excreted in the urine. Exercising increases ADH
output and reduces urinary flow. The same result may follow emotional disturbance,
fainting, pain, and injury, or the use of certain drugs such as morphine or nicotine.
Diuresis is an increased flow of urine produced as the result of increased fluid intake,
absence of hormonal activity, or the taking of certain drugs that reduce sodium and
water reabsorption from the tubules. If ADH secretion is inhibited by the drinking of
excess water, or by disease or the presence of a tumour affecting the base of the brain,
water anomalies result; and the rate of urine formation will approach the rate of 16
millilitres per minute filtered at the glomeruli. In certain disorders of the pituitary in
which ADH secretion is diminished or absent e.g., diabetes there may be a fixed and
irreversible output of a large quantity of dilute urine.



