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The anterior pituitary often is referred to as the “master gland”
because, together with the hypothalamus, it orchestrates the complex
regulatory functions of many other endocrine glands. The anterior
pituitary gland produces six major hormones: (1) prolactin (PRL), (2)
growth hormone (GH), (3) adrenocorticotropic hormone (ACTH),
(4) luteinizing hormone (LH), (5) follicle-stimulating hormone (FSH),
and (6) thyroid-stimulating hormone (TSH) (Table 401e-1). Pituitary
hormones are secreted in a pulsatile manner, reflecting stimulation by
an array of specific hypothalamic releasing factors. Each of these pituitary hormones elicits specific responses in peripheral target tissues.
The hormonal products of those peripheral glands, in turn, exert feedback control at the level of the hypothalamus and pituitary to modulate
pituitary function (Fig. 401e-1). Pituitary tumors cause characteristic
hormone excess syndromes. Hormone deficiency may be inherited
or acquired. Fortunately, there are efficacious treatments for many
pituitary hormone excess and deficiency syndromes. Nonetheless,
these diagnoses are often elusive; this emphasizes the importance of
recognizing subtle clinical manifestations and performing the correct
laboratory diagnostic tests. For discussion of disorders of the posterior pituitary, or neurohypophysis, see Chap. 404.

ANATOMY
The pituitary gland weighs ~600 mg and is located within the sella
turcica ventral to the diaphragma sella; it consists of anatomically
and functionally distinct anterior and posterior lobes. The bony sella
is contiguous to vascular and neurologic structures, including the
cavernous sinuses, cranial nerves, and optic chiasm. Thus, expanding intrasellar pathologic processes may have significant central mass
effects in addition to their endocrinologic impact.
Hypothalamic neural cells synthesize specific releasing and inhibiting hormones that are secreted directly into the portal vessels of the
pituitary stalk. Blood supply of the pituitary gland comes from the superior and inferior hypophyseal arteries (Fig. 401e-2). The hypothalamicpituitary portal plexus provides the major blood source for the anterior
pituitary, allowing reliable transmission of hypothalamic peptide pulses

PITUITARY DEVELOPMENT
The embryonic differentiation and maturation of anterior pituitary
cells have been elucidated in considerable detail. Pituitary development from Rathke’s pouch involves a complex interplay of lineagespecific transcription factors expressed in pluripotent precursor cells
and gradients of locally produced growth factors (Table 401e-1). The
transcription factor Prop-1 induces pituitary development of Pit-1specific lineages as well as gonadotropes. The transcription factor
Pit-1 determines cell-specific expression of GH, PRL, and TSH in
somatotropes, lactotropes, and thyrotropes. Expression of high levels
of estrogen receptors in cells that contain Pit-1 favors PRL expression,
whereas thyrotrope embryonic factor (TEF) induces TSH expression.
Pit-1 binds to GH, PRL, and TSH gene regulatory elements as well
as to recognition sites on its own promoter, providing a mechanism
for maintaining specific pituitary hormone phenotypic stability.
Gonadotrope cell development is further defined by the cell-specific
expression of the nuclear receptors steroidogenic factor (SF-1) and
d osage-sensitive sex reversal, a drenal hypoplasia critical region, on
chromosome X, gene 1 (DAX-1). Development of corticotrope cells,
which express the proopiomelanocortin (POMC) gene, requires the
T-Pit transcription factor. Abnormalities of pituitary development
caused by mutations of Pit-1, Prop-1, SF-1, DAX-1, and T-Pit result
in a rare, selective or combined pituitary hormone deficit syndromes.

ANTERIOR PITUITARY HORMONES
Each anterior pituitary hormone is under unique control, and each
exhibits highly specific normal and dysregulated secretory characteristics.
PROLACTIN
Synthesis PRL consists of 198 amino acids and has a molecular mass
of 21,500 kDa; it is weakly homologous to GH and human placental
lactogen (hPL), reflecting the duplication and divergence of a common GH-PRL-hPL precursor gene. PRL is synthesized in lactotropes,

Table 401e-1 Anterior Pituitary Hormone Expression and Regulation
Cell
Tissue-specific
transcription factor
Fetal appearance
Hormone
Protein

Corticotrope
T-Pit

Somatotrope
Prop-1, Pit-1

Lactotrope
Prop-1, Pit-1

Thyrotrope
Prop-1, Pit-1, TEF

Gonadotrope
SF-1, DAX-1

6 weeks
POMC
Polypeptide

8 weeks
GH
Polypeptide

12 weeks
PRL
Polypeptide

Amino acids
Stimulators

191
GHRH, ghrelin

199
Estrogen, TRH, VIP

12 weeks
FSH, LH
Glycoprotein α, β
subunits
210, 204
GnRH, activins, estrogen

Inhibitors

266 (ACTH 1–39)
CRH, AVP, gp-130
cytokines
Glucocorticoids

12 weeks
TSH
Glycoprotein α, β
subunits
211
TRH

Somatostatin, IGF-I

Dopamine

Sex steroids, inhibin

Target gland
Trophic effect

Adrenal
Steroid production

Normal range

ACTH, 4–22 pg/L

Liver, bone, other tissues Breast, other tissues
IGF-I production,
Milk production
growth induction,
insulin antagonism
<0.5 μg/La
M <15 μg/L; F <20 μg/L

T3, T4, dopamine, somatostatin, glucocorticoids
Thyroid
T4 synthesis and
secretion
0.1–5 mU/L

Hormone secretion integrated over 24 h.

a

Abbreviations: M, male; F, female. For other abbreviations, see text.
Source: Adapted from I Shimon, S Melmed, in S Melmed, P Conn (eds): Endocrinology: Basic and Clinical Principles. Totowa, NJ, Humana, 2005.

Ovary, testis
Sex steroid production,
follicle growth, germ cell
maturation
M, 5–20 IU/L, F (basal),
5–20 IU/L
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without significant systemic dilution; consequently, pituitary cells are
exposed to releasing or inhibiting factors and in turn release their
hormones as discrete pulses into the systemic circulation (Fig. 401e-3).
The posterior pituitary is supplied by the inferior hypophyseal arteries. In contrast to the anterior pituitary, the posterior lobe is directly
innervated by hypothalamic neurons (supraopticohypophyseal and
tuberohypophyseal nerve tracts) via the pituitary stalk (Chap. 404).
Thus, posterior pituitary production of vasopressin (antidiuretic hormone [ADH]) and oxytocin is particularly sensitive to neuronal damage by lesions that affect the pituitary stalk or hypothalamus.

