
calcium, along with vitamin D, feeds back to suppress PTH, thus
maintaining calcium balance.

Depending on the severity of a specific stress and whether it is
acute or chronic, multiple endocrine and cytokine pathways are
activated to mount an appropriate physiologic response. In severe
acute stress such as trauma or shock, the sympathetic nervous
system is activated, and catecholamines are released, leading to
increased cardiac output and a primed musculoskeletal system.
Catecholamines also increase mean blood pressure and stimulate
glucose production. Multiple stress-induced pathways converge on
the hypothalamus, stimulating several hormones, including
vasopressin and CRH. These hormones, in addition to cytokines
(tumor necrosis factor α, interleukin [IL] 2, IL-6), increase ACTH and
GH production. ACTH stimulates the adrenal gland, increasing
cortisol, which in turn helps sustain blood pressure and dampen the
inflammatory response. Increased vasopressin acts to conserve free
water.

■ REPRODUCTION
The stages of reproduction include (1) sex determination during fetal
development (Chap. 390); (2) sexual maturation during puberty
(Chaps. 391 and 392); (3) conception, pregnancy, lactation, and
child rearing (Chap. 392); and (4) cessation of reproductive
capability at menopause (Chap. 395). Each of these stages involves
an orchestrated interplay of multiple hormones, a phenomenon well
illustrated by the dynamic hormonal changes that occur during each
28-day menstrual cycle. In the early follicular phase, pulsatile
secretion of LH and FSH stimulates the progressive maturation of
the ovarian follicle. This results in gradually increasing estrogen and
progesterone levels, leading to enhanced pituitary sensitivity to
GnRH, which, when combined with accelerated GnRH secretion,
triggers the LH surge and rupture of the mature follicle. Inhibin, a
protein produced by the granulosa cells, enhances follicular growth
and feeds back to the pituitary to selectively suppress FSH without
affecting LH. Growth factors such as EGF and IGF1 modulate
follicular responsiveness to gonadotropins. Vascular endothelial


