The Hypothlamo-pituitary Unit
I. Introduction
a. Pituitary (“mucus”) = hypophysis (“small/under growth”)

b. Brain acts as an endocrine gland thru hypothalamus via the pituitary gland

c. Pituitary has a portal system—(vessels w/ capillary network on either side); blood flows from neurohypophysis to adenohypophysis via the vessels & then out to body

II. Neurohypophysis—(posterior pituitary) releases ADH & oxytosin; hormones synthesized in hypothalamus & stored/released from pituitary

a. ADH (arginine-vasopressin)

i. Neurophysin II—transport protein carrying ADH from hypothalamus to neurohypophysis 

ii. circulates as free peptide; ½ life = 2 min

iii. Fxn—increases H2O absorption from renal tubuli

iv. Stimuli

1. changes in blood volume—volume receptors in carotid sinus, L atrium, & aortic arch; exponential relationship (quadratic) between ADH release & blood volume loss

2. changes in serum osmolality—↑ osmolality => ↑ ADH secretion; linear relationship+

3. fear & pain

b. Oxytocin

i. Neurophysin I—transport protein carrying oxytocin from hypothalamus to neurohypophysis

ii. circulates as free peptide; ½ life = 2 min

iii. Fxn—stimulates contraction of uterine mm. & letdown of milk

iv. Stimuli—parturition, suckling, coitus

III. Adenohypophysis—(anterior pituitary)
a. Cytology of adenohypophysis

i. Somatotropes (GH-secreting) ~50%

ii. Lactotropes (PRL-secreting) ~15-25%

iii. Corticotropes (ACTH secreting) 15-20%

iv. Gonadotropes (LH & FSH secreting) 10-15%

v. Thyrotropes (TSH secreting) 3-5%

b. PIT-1 Gene

i. transcription factor that regulates (characterizes) pituitary stem cells

ii. gives rise to GH, PRL & TSH hormones => determines differentiation of somatotropes, thyrotropes, & lactotropes

IV. Hypothalamic Hypophysiotropic Hormones

a. Growth Hormone releasing hormone (GRH)

i. Fxn—Induces production of GH from pituitary; sleep induction

ii. Two forms, both are equally active; ½ life = 5 min

iii. Binds to a GPCR 
iv. Part of H-P-growth hormone axis
b. Somatostatin

i. Fxn—blocks production of GH & TSH from ant. pituitary

ii. Produced by “D cells” of stomach

iii. Binds to a GPCR 

iv. Part of H-P-growth hormone axis
c. Corticotrophin Releasing Hormone (CRH)

i. Fxn—responsible for cyclic hormone levels (waxing & waning) of circadian rhythm

ii. Key for H-P-adrenal axis
d. Gonadotropin Releasing Hormone (GnRH)

i. Fxn—stimulates 1) synthesis & storage of gonadotropins (LH & FSH); 2) movement from reserve pool to “ready for secretion” pool; 3) stimulates release of FSH & LH
ii. Produced by neurons in arcurate nucleus
iii. Secreted in pulsatile fashion; ½ life = 3 min.

* continuous administration => suppression of pituitary-gonadal fxn*

iv. See same players in hypothalamus & pituitary (GnRH ( LH & FSH) but different hormone in gonad (estradiol or testosterone)

e. Thyrotrophic Releasing Hormone (TRH)

i. Very small hormone 

ii. Key player in H-P-thyroidal axis
f. Prolactin Inhibiting Hormone (dopamine) 

i. Inhibits prolactin (PRL) secretion (main inhibitory factor) 
V. Hypothalamo-pituitary-gonadal axis
a. GnRH functions:

i. Synthesis & storage of gonadotropins (LH & FSH)

ii. Movement from reserve pool to “ready for secretion” pool

iii. Stimulates release of FSH & LH into circulation

b. Gonadotrophins—LH & FSH
i. Glycoproteins made of 2 subunits alpha & beta

1. Alpha is identical in LH, FSH, TSH, & hCG

2. Beta is unique => biologic specificity

ii. Secreted in pulsatile fashion

iii. Fxn—sex steroid hormone production; gametogenesis, sexual behavior

c. Ovary

i. Theca cells—(outer layer) respond to LH; convert cholesterol to testosterone

ii. Granulosa Cells—(inner layer) respond to FSH; have aromatase & convert testosterone to estrone & estradiol
iii. Phases

1. Early follicular phase—low estradiol levels =>

a. Stimulate LH & FSH synthesis & storage

b. Inhibit LH & FSH release

c. Occurs during/immediately after menses

2. Late Follicular Phase—high estradiol levels =>

a. Stimulate LH release => LH spike

3. Mid-Cycle—LH surge & FSH surge (key for oocyte expulsion)

4. Early Luteal phase

a. Lutinization—granulosa layer (corpus luteum) begins to secrete progesterone

b. Progesterone inhibits gonadotropin release (at hypothalamic & pituitary levels)

5. Late Luteal phase—no fertilization => corpus luteum regresses & progesterone level falls => menses

d. Gonadotropins in Men

i. Leydig cells—stimulated by LH to produce testosterone

ii. Sertoli cells—stimulated by FSH to produce androgen-binding protein & inhibitin

iii. FSH stimulates spermatogenesis by promoting maturation

VI. Prolactin (PRL)
a. Structure

i. Polypeptide hormone secreted from lactotropes of anterior pituitary

ii. ½ life = 50 min

iii. several circulating forms but only 1 is active

* assays don’t always give a reliable count since they measure total prolactin rather than active

b. Stimuli—TRH is best studied stimulatory factor; sleep => ↑ PRL release

c. Function—stimulates milk synthesis; contraceptive effect via inhibition of pulsatile GnRH secretion
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