
Introduction
Leptin is an adipocyte-derived hormone whose
absence in mice (1) and humans (2–4) causes abnor-
mal energy homeostasis and profound obesity that is
ameliorated by leptin treatment (5, 6). Leptin is secret-
ed into the circulation in a highly organized and pul-
satile fashion (7). By activating specific leptin receptors
in the hypothalamus, leptin alters the expression of

several hypothalamic neuropeptides and thereby reg-
ulates energy intake and expenditure (8–10). Although
leptin was originally thought to function primarily as
an antiobesity hormone in leptin-deficient states, sub-
sequent research has suggested an additional and sig-
nificant role for leptin in signaling changes in energy
balance (especially nutritional deprivation) and in reg-
ulating the neuroendocrine and metabolic responses
to starvation in rodents (8–10).

Short-term fasting results in a rapid and marked
decline in leptin levels out of proportion to the loss of
fat mass (11, 12), and it has been proposed that this
most likely serves as an adaptive mechanism to promote
survival and limit procreation during starvation (8). In
mice, the exogenous administration of leptin in physi-
ologic replacement doses prevents the fasting-induced
changes of several neuroendocrine axes (8), but this has
not yet been directly studied in humans. Understanding
the role of leptin in regulating neuroendocrine function
during fasting in humans is a matter of profound phys-
iologic interest. Moreover, this may have important
therapeutic implications for low-leptin states, such as
anorexia nervosa, hypothalamic amenorrhea, and lipoa-
trophy and may also elucidate the compensatory neu-
roendocrine mechanisms responsible for the plateauing
effect of caloric restriction in the treatment of obesity.

To evaluate the role of leptin in regulating neuroen-
docrine and metabolic function during an acute fasting
period, we studied eight healthy lean men under four
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To elucidate the role of leptin in regulating neuroendocrine and metabolic function during an acute
fast, six to eight healthy, lean men were studied under four separate conditions: a baseline fed state
and three 72-hour fasting studies with administration of either placebo, low-dose recombinant-
methionyl human leptin (r-metHuLeptin), or replacement-dose r-metHuLeptin designed to main-
tain serum leptin at levels similar to those in the fed state. Replacement-dose r-metHuLeptin admin-
istered during fasting prevents the starvation-induced changes in the hypothalamic-pituitary-gonadal
axis and, in part, the hypothalamic-pituitary-thyroid axis and IGF-1 binding capacity in serum. Thus,
in normal men, the fall in leptin with fasting may be both necessary and sufficient for the physiologic
adaptations of these axes, which require leptin levels above a certain threshold for activation. In con-
trast to findings in mice, fasting-induced changes in the hypothalamic-pituitary-adrenal, renin-aldos-
terone, and growth hormone–IGF-1 axes as well as fuel utilization may be independent of leptin in
humans. The role of leptin in normalizing several starvation-induced neuroendocrine changes may
have important implications for the pathophysiology and treatment of eating disorders and obesity.
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