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FIGURE 41-1 Clinical conditions in which a decrease in cardiac output (A)
and systemic vascular resistance (B) cause arterial underfilling with resulting
neurohumoral activation and renal sodium and water retention. In addition to
activating the neurohumoral axis, adrenergic stimulation causes renal
vasoconstriction and enhances sodium and fluid transport by the proximal tubule
epithelium. AVP, arginine vasopressin; RAAS, renin-angiotensin aldosterone
system; SNS, sympathetic nervous system. (From Annals of Internal Medicine,
RW Schrier: Body fluid volume regulation in health and disease: A unifying
hypothesis. 113(2):155-159, 1990. Copyright © 1990, American College of
Physicians. All Rights Reserved. Reprinted with the permission of American
College of Physicians, Inc.)

RENAL FACTORS AND THE RENIN-ANGIOTENSIN-
ALDOSTERONE SYSTEM
The diminished renal blood flow characteristic of states in which the
effective arterial blood volume is reduced is translated by the renal
juxtaglomerular cells (specialized myoepithelial cells surrounding the
afferent arteriole) into a signal for increased renin release. Renin is
an enzyme with a molecular mass of about 40,000 Da that acts on
its substrate, angiotensinogen, an a,-globulin synthesized by the

liver, to release angiotensin |, a decapeptide, which in turn is
converted to angiotensin Il (All), an octapeptide. All has generalized
vasoconstrictor properties, particularly on the renal efferent
arterioles. This action reduces the hydrostatic pressure in the
peritubular capillaries, whereas the increased filtration fraction raises
the colloid osmotic pressure in these vessels, thereby enhancing salt
and water reabsorption in the proximal tubule as well as in the
ascending limb of the loop of Henle.

The renin-angiotensin-aldosterone system (RAAS) operates as
both a hormonal and paracrine system. Its activation causes sodium
and water retention and thereby contributes to edema formation.
Blockade of the conversion of angiotensin | to All and blockade of
the All receptors enhance sodium and water excretion and reduce



