FIGURE LEGENDS
FIGURE 36.1 Schematic diagram of the fluxes of metabolic fuels in the (A) prandial and (B) postabsorptive states. Note the absence of insulin in the postabsorptive state, which greatly facilitates the mobilization of energy stores from the liver and adipose tissue. The adult human liver stores sufficient fuel to support metabolism during fasting for about 7 h, whereas the adipose mass has a far greater capacity.

FIGURE 36.2 The three phases of meal-related insulin secretion. The cephalic phase, during which parasympathetic vagal activity stimulates the pancreas, is initiated when food is seen, smelled, and tasted. The gastrointestinal phase is mediated by the direct action of digestive hormones on the insulin-secreting B cells. The prolonged substrate phase is caused by metabolic fuels (mainly glucose) directly stimulating pancreatic B cells. When meals are prolonged, the three stimuli operate simultaneously and have additive effects.

FIGURE 36.3 (A) Rats consuming liquid diet, with gastric fistula closed (real eating) or open (“sham eating”). When the gastric fistula is closed, food passes through the stomach and into the small intestine normally. When the gastric fistula is open, ingested food drains out the open fistula instead of accumulating in the stomach to distend it, and no food enters the small intestine. (B) Mean consumption of liquid diet (ml/5 min) by rats with a gastric fistula after 17 h of food deprivation. The rats consumed food in discrete meals when the fistula was closed. When the fistula was open, they ate continuously throughout the test period and never displayed satiety. Thus, rats consumed significantly more food during the 2-h test period when their fistulas were open than when they were closed. ns, intervals in which the amount of food consumed did not differ significantly between open and closed fistulas. From Smith, Gibbs, and Young (1974).

FIGURE 36.4 Coronal section through an adult rat brain at the level where the optic tract enters the two hemispheres. The lateral ventricle and third cerebral ventricle (V) are shaded, and selected fiber tracts are outlined for reference (OT, optic tract; CC, corpus callosum; FX, fornix). Key hypothalamic sites important in caloric homeostasis, present in each hemisphere, are paraventricular nuclei (PVN), ventromedial nuclei (VMN), arcuate nuclei (ARC), and the lateral hypothalamic area (LHA).

FIGURE 36.5 Schematic diagram of the signals that control caloric homeostasis. Satiety signals arising in the periphery such as gastric distension and CCK are relayed to the nucleus of the solitary tract (NTS) in the brainstem. Leptin and insulin, the two circulating adiposity signals, enter the brain and interact with receptors in the arcuate nucleus (ARC) and other brain areas. These adiposity signals inhibit ARC neurons that synthesize NPY and AgRP (NPY cells in the diagram) and stimulate neurons that synthesize proopiomelanocortin (POMC), the precursor of α-MSH, and CART. These ARC neurons in turn project to other hypothalamic areas, including paraventricular nuclei (PVN) and the lateral hypothalamic area (LHA). Catabolic signals from the PVN and anabolic signals from the LHA are thought to interact with the satiety signals in the brainstem to determine when meals will end. From Schwartz, Woods, Porte, Seeley, and Baskin (2000).

FIGURE 36.6 Hypothalamic neuropeptides that influence caloric homeostasis. The adiposity hormones, leptin and insulin, are transported through the blood–brain barrier and influence neurons in the arcuate nucleus (ARC). ARC neurons that synthesize and release NPY and AgRP are inhibited by adiposity signals, whereas ARC neurons that synthesize and release α-MSH and CART are stimulated by adiposity signals. NPY/AgRP neurons are inhibitory to the PVN and stimulatory to the LHA, whereas α-MSH/CART neurons are stimulatory of the PVN and inhibitory of the LHA. The PVN in turn has a net catabolic action, whereas the LHA has a net anabolic action.

