
Glucocorticoid-mediated negative regulation of the hypothalamic-
pituitary-adrenal (HPA) axis occurs as a consequence of both
hypothalamic CRH suppression and direct attenuation of pituitary
POMC gene expression and ACTH release. In contrast, loss of
cortisol feedback inhibition, as occurs in primary adrenal failure,
results in extremely high ACTH levels.

Acute inflammatory or septic insults activate the HPA axis
through the integrated actions of proinflammatory cytokines,
bacterial toxins, and neural signals. The overlapping cascade of
ACTH-inducing cytokines (tumor necrosis factor [TNF]; IL-1, -2, and
-6; and leukemia inhibitory factor) activates hypothalamic CRH and
AVP secretion, pituitary POMC gene expression, and local pituitary
paracrine cytokine networks. The resulting cortisol elevation
restrains the inflammatory response and enables host protection.
Concomitantly, cytokine-mediated central glucocorticoid receptor
resistance impairs glucocorticoid suppression of the HPA. Thus, the
neuroendocrine stress response reflects the net result of highly
integrated hypothalamic, intrapituitary, and peripheral hormone and
cytokine signals acting to regulate cortisol secretion.

Action The major function of the HPA axis is to maintain metabolic
homeostasis and mediate the neuroendocrine stress response.
ACTH induces adrenocortical steroidogenesis by sustaining adrenal
cell proliferation and function. The receptor for ACTH, designated
melanocortin-2 receptor, is a GPCR that induces steroidogenesis by
stimulating a cascade of steroidogenic enzymes (Chap. 386).

■ GONADOTROPINS: FSH AND LH
Synthesis and Secretion Gonadotrope cells constitute ∼10% of
anterior pituitary cells and produce two gonadotropin hormones—LH
and FSH. Like TSH and human chorionic gonadotropin, LH and FSH
are glycoprotein hormones that comprise α and β subunits. The α
subunit is common to these glycoprotein hormones; specificity of
hormone function is conferred by the β subunits, which are
expressed by separate genes.

Gonadotropin synthesis and release are dynamically regulated.
This is particularly true in women, in whom rapidly fluctuating


