
Pituitary Hormones



Pituitary & Hypothalamus
• The pituitary gland – hypophysis - lies in the sella turcica,
a bony cavity at the base of the brain, and is connected to
the hypothalamus by the pituitary (or hypophysial) stalk.

• anterior pituitary – adenohypophysis - Rathke’s pouch -
pharyngeal epithelium - epithelioid nature of its cells

• posterior pituitary – neurohypophysis - neural tissue
outgrowth from the hypothalamus – presence of large
numbers of glial-type cells

• Between these is a small, relatively avascular zone called
the pars intermedia, which is almost absent in the human
being but is much larger and much more functional in
some lower animals.





• 1. Somatotropes—human growth hormone (hGH)

• 2. Corticotropes—adrenocorticotropin (ACTH)

• 3. Thyrotropes—thyroid-stimulating hormone (TSH)

• 4. Gonadotropes—gonadotropic hormones, LH & FSH

• 5. Lactotropes—prolactin (PRL)

• About 30 to 40 % - somatotropes, about 20 % - corticotropes,
other cell types - only 3 to 5 %

• Somatotropes – acidophils - acidophilic tumors

• The bodies of the cells that secrete the posterior pituitary
hormones are large neurons, called magnocellular neurons,
located in the supraoptic and paraventricular nuclei of the
hypothalamus - axoplasm of the neurons’ nerve fibers



Hypothalamic Controls
• Secretion from the posterior pituitary is controlled
by nerve signals that originate in the hypothalamus
and terminate in the posterior pituitary.

• secretion by the anterior pituitary is controlled by
hormones called hypothalamic releasing and
hypothalamic inhibitory hormones secreted within
the hypothalamus itself and,

• then conducted to the anterior pituitary through
minute blood vessels called hypothalamic-
hypophysial portal vessels. In the anterior pituitary,
these releasing and inhibitory hormones act on the
glandular cells to control their secretion.





Hypothalamic Controls
• Hypothalamic Releasing and Inhibitory Hormones Are
Secreted into the Median Eminence

1. Thyrotropin-releasing hormone (TRH), which causes
release of TSH
2. Corticotropin-releasing hormone (CRH), which causes
release of ACTH
3. Growth hormone–releasing hormone (GHRH), which
causes release of GH, and growth hormone inhibitory
hormone (GHIH), also called somatostatin, which inhibits
release of GH
4. Gonadotropin-releasing hormone (GnRH), which causes
release of the two gonadotropic hormones, LH & FSH
5. Prolactin inhibitory hormone (PIH), which causes inhibition
of prolactin secretion



Growth Hormone



Growth Hormone
• Growth hormone, also called somatotropic
hormone or somatotropin, is a small protein
molecule that contains 191 amino acids in a single
chain and has a molecular weight of 22,000.

• It causes growth of almost all tissues of the body
that are capable of growing.

• It promotes increased sizes of the cells and
increased mitosis, with development of greater
numbers of cells and specific differentiation of cells
such as bone growth cells and early muscle cells.



Growth Hormone
• (1) increased rate of protein synthesis in most cells
of the body;

• (2) increased mobilization of fatty acids from
adipose tissue, increased free fatty acids in the
blood, and increased use of fatty acids for energy;

• (3) decreased rate of glucose utilization throughout
the body.

• growth hormone enhances body protein, uses up
fat stores, and conserves carbohydrates.



Protein Metabolism (Anabolic)
• GH directly enhances transport of most amino acids through

the cell membranes to the interior of the cells.

• This increases the amino acid concentrations in the cells and is
responsible for the increased protein synthesis.

• GH stimulates the transcription of DNA in the nucleus, causing
the formation of increased quantities of RNA.

• GH increases RNA translation, causing protein to be
synthesized in greater amounts by the ribosomes in the
cytoplasm.

• GH decrease in the breakdown of cell protein. It also mobilizes
large quantities of free fatty acids from the adipose tissue, and
these are used to supply most of the energy for the body’s
cells, thus acting as a potent “protein sparer.”



Fat Metabolism (Ketogenic)
• GH causes release of fatty acids from adipose tissue and,
therefore, increasing the concentration of fatty acids in
the body fluids.

• GH enhances the conversion of fatty acids to acetyl
coenzyme A (acetyl-CoA) and its subsequent utilization for
energy.

• increase in lean body mass

• large quantities of acetoacetic acid are formed by the
liver and released into the body fluids, thus causing
ketosis.

• fatty liver



Carbohydrate Metabolism (diabetogenic)
• (1) decreased glucose uptake in tissues such as skeletal muscle

and fat,
• (2) increased glucose production by the liver,
• (3) increased insulin secretion.

• Growth hormone–induced “insulin resistance,” which
decreases insulin’s actions to stimulate the uptake and
utilization of glucose in skeletal muscle and fat and to inhibit
gluconeogenesis by the liver;

• this leads to increased blood glucose concentration and a
compensatory increase in insulin secretion.

• Adequate insulin activity (amino acid transport) and adequate
availability of carbohydrates (energy) are necessary for growth
hormone to be effective.



Cartilage and Bone Growth
• (1) increased deposition of protein by the chondrocytic and

osteogenic cells that cause bone growth,
• (2) increased rate of reproduction of these cells,
• (3) a specific effect of converting chondrocytes into osteogenic

cells, thus causing deposition of new bone.

• long bones grow in length at the epiphyseal cartilages. This
growth first causes deposition of new cartilage, followed by its
conversion into new bone, thus lengthening the shaft and
pushing the epiphyses farther and farther apart.

• GH strongly stimulates osteoblasts. Therefore, the bones can
continue to become thicker throughout life - membranous
bones.

• jaw bones - forward protrusion of the chin and lower teeth.
• the skull - bony protrusions over the eyes



Somatomedins - IGF
• GH causes the liver and, to a much less extent, other
tissues to form several small proteins called
somatomedins that have the potent effect of increasing all
aspects of bone growth – IGFs

• 4 somatomedins – somatomedin C (IGF-I)

• The pygmies of Africa have a congenital inability to
synthesize significant amounts of somatomedin C.
Therefore, even though their plasma concentration of GH
is either normal or high, they have diminished amounts of
somatomedin C in the plasma - small stature

• the Lévi-Lorain dwarf



GH half life less than 20 minutes – somatomedin C half life 20 hours



Regulation of GH Secretion
• After adolescence, secretion decreases slowly with
aging – pulsatile - increases during the first 2 hours
of deep sleep

• normal concentration - plasma of an adult - 1.6 and
3 ng/ml;

• child or adolescent - 6 ng/ml
• prolonged starvation - 50 ng/ml

• Acute Hypoglycemia more potent stimulation than
decreased protein

• Chronic protein depletion more potent stimulation
than decreased glucose







Role of the Hypothalamus
• The part of the hypothalamus that causes secretion of

GHRH is the ventromedial nucleus; this is the same area
of the hypothalamus that is sensitive to blood glucose
concentration, causing satiety in hyperglycemic states and
hunger in hypoglycemic states.

• GHRH –MOA

• The short term effect is to increase calcium ion transport
into the cell; within minutes, this causes fusion of the
growth hormone secretory vesicles with the cell
membrane and release of the hormone into the blood.

• The long term effect is to increase transcription in the
nucleus by the genes to stimulate the synthesis of new
growth hormone.



Applied
• Panhypopituitarism - decreased secretion of all the
anterior pituitary hormones – congenital - pituitary tumor

• Dwarfism - rate of development decreased – not pass
through puberty and never secretes sufficient quantities
of gonadotropic hormones to develop adult sexual
functions.

• Only GH is deficient - mature sexually and occasionally
reproduce

• the African pygmy and the Lévi-Lorain dwarf

• Rx – human GH – synthesized by E. coli bacteria as a result
of recombinant DNA technology



Applied
• Panhypopituitarism in the Adult - craniopharyngiomas or

chromophobe tumors, may compress the pituitary gland

• thrombosis of the pituitary blood vessels - when a new
mother develops circulatory shock after the birth of her
baby – Sheehan’s syndrome

• (1) hypothyroidism,
• (2) depressed production of glucocorticoids
• (3) suppressed secretion of the gonadotropic hormones so
that sexual functions are lost.

• Lethargic person - lack of thyroid hormones
• Weight gain - lack of fat mobilization by growth,
adrenocorticotropic and thyroid hormones



Applied
• Gigantism – Before puberty - acidophilic tumors - All body tissues

grow rapidly

• 8 feet giant – hyperglycemia – DM - death in early adulthood

• Rx - microsurgical removal of the tumor or by irradiation of the
pituitary gland

• Acromegaly – after puberty - cannot grow taller, but the bones can
become thicker and the soft tissues can continue to grow.

• bones of the hands and feet - membranous bones, including the
cranium, nose, superiors on the forehead, supraorbital ridges, lower
jaw bone, vertebrae

• lower jaw protrudes forward - the forehead slopes forward – the
nose increases twice normal size - the feet require size 14 or larger
shoes - the fingers thickened - the hands are twice normal size -
Vertebrae bent back, kyphosis – large tongue - liver, kidneys,
enlarged











GH & Ageing
• a 50-year-old person who has been without GH for
many years may have the appearance of a person aged
65

• decreased protein deposition in most tissues of the
body - increased fat deposition - increased wrinkling of
the skin, diminished rates of function of some of the
organs, and diminished muscle mass and strength




