Glucose is an obligate metabolic fuel for the brain under physiologic
conditions. The brain cannot synthesize glucose or store more than
a few minutes’ supply as glycogen and therefore requires a
continuous supply of glucose from the arterial circulation. As the
arterial plasma glucose concentration falls below the physiologic
range, blood-to-brain glucose transport becomes insufficient to
support brain energy metabolism and function. However, multiple
integrated glucose counterregulatory mechanisms normally prevent
or rapidly correct hypoglycemia.

Plasma glucose concentrations are normally maintained within a
relatively narrow range—roughly 70-110 mg/dL (3.9—6.1 mmol/L) in
the fasting state, with transient higher excursions after a meal—
despite wide variations in exogenous glucose delivery from meals
and in endogenous glucose utilization by, for example, exercising
muscle. Between meals and during fasting, plasma glucose levels
are maintained by endogenous glucose production, hepatic
glycogenolysis, and hepatic (and renal) gluconeogenesis (Fig. 406-
1). Although hepatic glycogen stores are usually sufficient to
maintain plasma glucose levels for ~8 h, this period can be shorter if
glucose demand is increased by exercise or if glycogen stores are
depleted by iliness or starvation.



