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The hormones, insulin and leptin, circulate in con-
centrations that are proportional to adipose tissue
mass, and are thus considered to be “adiposity
signals” to the brain. Both peptides inform the brain
of the size of adipose tissue stores and they both
have anorexic effects in the CNS, causing de-
creased food consumption and increased energy
metabolism. Histochemical methods have identified
specific brain neurons and pathways that are in-
volved in the anorexic actions of insulin and leptin in
the CNS. Binding sites for insulin and leptin have
been localized to neurons in the hypothalamus by
autoradiography. Immunocytochemistry and in situ
hybridization have shown that insulin and leptin
interact with specific hypothalamic arcuate nucleus
neurons that control food intake and energy homeo-
stasis. Acting on hypothalamic neurons, they stimu-
late synthesis of aMSH, which inhibits food intake,
and they inhibit synthesis of NPY and AgRP, which
stimulate food intake. Immunohistochemical tech-
niques in combination with neuronal tract-tracing
methods indicate that the downstream brain path-
ways activated by insulin and leptin include the
lateral hypothalamus, the paraventricular nucleus,
and the caudal brainstem. Immunocytochemistry of
Fos protein has identified specific hypothalamic and
brainstem neurons that integrate insulin and leptin
signaling with satiety signals from the intestines,
resulting in consumption of less food. Recent
studies are emphasizing the immunohistochemical
detection of the activation of specific signal trans-
duction pathways in brain neurons that mediate the
actions of insulin and leptin, such as the JAK-STAT3
and phosphatidylinositol 3-kinase pathways.
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