FIGURE LEGENDS
FIGURE 37.1 Starling forces governing transcapillary fluid transfer. At the arteriolar end of the capillary, the difference between the intravascular hydrostatic pressure (Pc) and the interstitial hydrostatic pressure (Pi) exceeds the oppositely oriented difference between the intravascular oncotic pressure (πc) and the interstitial oncotic pressure (πi); the resultant pressure gradient drives capillary fluid into the interstitial space (Jv1). As fluid leaves the capillary, Pc decreases due to fluid loss and πc increases due to hemoconcentration. Consequently, at the venous end of the capillary, interstitial fluid is pulled back into the vascular space (JV2). Numerical values indicate approximate net pressure differences (in mm Hg) between intravascular and interstitial spaces. Relative sizes of P and π are indicated by arrow length. Note that fluid accumulating in the interstitial space ultimately returns to the blood via the lymphatic system (not shown).

FIGURE 37.2 Plasma concentrations of AVP as a function of changes in plasma osmolality, blood volume, or blood pressure in humans. The arrow indicates the plasma AVP concentration at basal plasma osmolality, volume, and blood pressure. Modified with permission from Robertson (1986).

FIGURE 37.3 Relationship of plasma osmolality, plasma AVP concentrations, urine osmolality, and urine volume in humans. Note that small changes in plasma AVP concentrations have larger effects on urine volume at low plasma AVP concentrations than at high plasma AVP concentrations. Modified with permission from Robinson (1985).

FIGURE 37.4 Summary of the main anterior hypothalamic pathways that mediate secretion of arginine vasopressin (AVP) and oxytocin (OT). The vascular organ of the lamina terminalis (OVLT) is especially sensitive to hyperosmolality. Hyperosmolality also activates other neurons in the anterior hypothalamus, such as those in the subfornical organ (SFO) and median preoptic nucleus (MnPO), and magnocellular neurons, which are intrinsically osmosensitive. Circulating angiotensin II (AII) activates neurons of the SFO, an essential site of AII action, as well as cells throughout the lamina terminalis and MnPO. In response to hyperosmolality or AII, projections from the SFO and OVLT to the MnPO activate excitatory and inhibitory interneurons that project to the supraoptic nucleus (SON) and paraventricular nucleus (PVN) to modulate direct inputs to these areas from the circumventricular organs. Cholecystokinin (CCK) acts primarily on gastric vagal afferents that terminate in the nucleus of the solitary tract (NST), but at higher doses it can also act at the area postrema (AP). Although neurons apparently are activated in the ventrolateral medulla (VLM) and NST, most oxytocin secretion appears to be stimulated by monosynaptic projections from A2/C2 cells, and possibly also noncatecholaminergic somatostatin/inhibin b cells, of the NST. Baroreceptor-mediated stimuli, such as hypovolemia and hypotension, are more complex. The major projection to magnocellular AVP neurons appears to arise from A1 cells of the VLM that are activated by excitatory interneurons from the NST. Other areas, such as the parabrachial nucleus (PBN), may contribute multisynaptic projections. Cranial nerves IX and X, which terminate in the NST, also contribute input to magnocellular AVP neurons. It is unclear whether baroreceptor-mediated secretion of oxytocin results from projections from VLM neurons or from NST neurons. AC, anterior commissure; OC, optic chiasm; PIT, anterior pituitary.

FIGURE 37.5 The relationship between the osmolality of plasma and the concentration of vasopressin (AVP) in plasma depends on blood volume and pressure. The line labeled N shows plasma vasopressin concentration across a range of plasma osmolality in an adult with normal intravascular volume (euvolemic) and normal blood pressure (normotensive). Lines to the left of N show the relationship between plasma vasopressin concentration and plasma osmolality in adults whose low intravascular volume (hypovolemia) or blood pressure (hypotension) is 10, 15, and 20% below normal. Lines to the right of N are for volumes and blood pressures 10, 15, and 20% above normal. Modified with permission from Robertson (1986).

FIGURE 37.6 The renin–angiotensin cascade. Baroreceptors in the aortic arch, carotid sinus, and renal afferent arterioles sense hypovolemia and then cause the kidneys to secrete the enzyme renin. Renin cleaves angiotensinogen, which is synthesized by the liver, to produce angiotensin I. The angiotensin-converting enzyme, primarily in the lungs, cleaves angiotensin I to produce angiotensin II (AII), a peptide made of eight amino acid residues. AII is a potent vasoconstrictor and one of several stimulants of aldosterone secretion. Stimulation of aldosterone secretion from the adrenal cortex, along with possible direct intrarenal effects of AII, promotes renal conservation of sodium ions, complementing the pressor effect of AII in stabilizing arterial pressure and volume. ACTH, adrenocorticotropic hormone; ANP, atrial natriuretic peptide; pOsm, plasma osmolality.
FIGURE 37.7 Schematic diagram of the mechanisms controlling thirst and salt appetite in hypovolemic rats. Solid arrows indicate stimulation and unfilled arrows indicate inhibition. The combination of the effects of blood-borne AII on the brain and neural baroreceptor signals to the brainstem stimulates hypovolemic animals to drink water and concentrated saline solution. The rats alternately drink the two fluids in amounts that ultimately add up to a volume of isotonic saline sufficient to repair the volume deficit. When the animals have access to only one fluid, the water and salt intakes are limited by activation of the appropriate inhibitory osmoregulatory pathways. When rats drink isotonic saline instead of water and concentrated saline, neither inhibitory pathway is activated and consequently intake is continuous.
