PARACRINE AND AUTOCRINE CONTROL
The previously mentioned examples of feedback control involve
classic endocrine pathways in which hormones are released by one
gland and act on a distant target gland. However, local regulatory
systems, often involving growth factors, are increasingly recognized.
Paracrine regulation refers to factors released by one cell that act on
an adjacent cell in the same tissue. For example, somatostatin
secretion by pancreatic islet d cells inhibits insulin secretion from
nearby 3 cells. Autocrine regulation describes the action of a factor
on the same cell from which it is produced. IGF1 acts on many cells
that produce it, including chondrocytes, breast epithelium, and
gonadal cells. Unlike endocrine actions, paracrine and autocrine
control are difficult to document because local growth factor
concentrations cannot be measured readily.

Anatomic relationships of glandular systems also greatly
influence hormonal exposure: the physical organization of islet cells
enhances their intercellular communication; the portal vasculature of
the hypothalamic-pituitary system exposes the pituitary to high
concentrations of hypothalamic releasing factors; testicular
seminiferous tubules gain exposure to high testosterone levels
produced by the interdigitated Leydig cells; the pancreas receives
nutrient information and local exposure to peptide hormones
(incretins) from the gastrointestinal tract; and the liver is the proximal
target of insulin action because of portal drainage from the pancreas.

HORMONAL RHYTHMS
The feedback regulatory systems described above are
superimposed on hormonal rhythms that are used for adaptation to
the environment. Seasonal changes, the daily occurrence of the
light-dark cycle, sleep, meals, and stress are examples of the many
environmental events that affect hormonal rhythms. The menstrual
cycle is repeated on average every 28 days, reflecting the time
required to follicular maturation, ovulation, and potential implantation
(Chap. 392). Essentially all pituitary hormone rhythms are entrained
to sleep and to the circadian cycle, generating reproducible patterns
that are repeated approximately every 24 h. The HPA axis, for
example, exhibits characteristic peaks of ACTH and cortisol



