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Pituitary Physiology

Pituitary Anatomy 

· Location - 10 cm bulge in brain, anterior to medulla and inferior to optic chiasm (large pit. = blur vision)

· Sections - include an anterior and posterior pituitary:

· Anterior Pituitary - secretes ACTH, FSH, GH, LH, PRL, TSH

· Posterior Pituitary - secretes oxytocin, vasopressin (ADH)

· Blood supply - very vascular (send out hormones) superior/inferior hypophyseal artery (portal)
Pituitary Cell Types

· Corticotrope - make ACTH ( excess causes Cushing’s Disease
· Somatotrope - make GH ( excess causes Acromegaly
· Gonadotrope - make FSH/LH ( excess has no disease…

· Lactotrope - make PRL ( excess causes prolactinoma (abnormal milk production)

· Thyrotrope - make TSH ( excess causes hyperthyroidism
Hormonal Feedback Loops 

· Hypothalamus - “You” ( sends out releasing factors which act on the pituitary

· Control - controls pituitary “thermostat”
· Feedback - receives negative feedback from end organ “furnace”, (and sometimes thermostat)
· Pituitary - “Thermostat” ( responds to controls from hypothalamus, releases hormones about setpoint
· Control - controls end organ “furnace”
· Feedback - receives negative feedback from end organ “furnace” only
· End Organs - “Furnace” ( targets of hormones from pituitary, adjust function accordingly
· Feedback  - gives negative feedback to hypothalamus and pituitary
Adrenal “HPA” Axis
· “HPA” Axis - hypothalamic-pituitary-adrenal axis

· Hypothalamus - releases corticotropin releasing hormone (CRH) to stimulate pituitary growth and secretion
· Pituitary - releases ACTH which acts on adrenal glands; also hypothalamus feedback

· Storage - ACTH stored in inactive precursor form ( POMC (pro-opiomelanocortin)

· POMC - cleaved into many peptides, including ACTH and MSH
· MSH - melanocyte-stimulating hormone ( excess POMC = excess ACTH and MSH (hyperpigmentation)

· Adrenal Glands - activated by pituitary ACTH, releases cortisol feedback to downregulate hypo/pit

· Tropism - ACTH will keep adrenals large, plump, and active; if no ACTH ( shriveled adrenal
Growth Hormone Axis 

· Hypothalamus - releases growth hormone releasing hormone (GHRH) to stimulate pituitary
· Somatostatin (SRIF) - negative feedback on pituitary ( stops GH/TSH release and has inhibitory effects on GI hormones and functions
· Octreotide - synthetic somatostatin analogue ( stops GH/TSH release and GI hormones and functions
· Pituitary - releases GH which acts on hepatocytes to activate growth
· GH - also negative feedback on hypothalamus
· Hepatocytes - releases IGF-1, acts on body to make things grow, feedback on hypo (SRIF), pit (stop)
· GH & Prolactin - similar; excess of GH can have some affinity for PRL receptor, activates PRL receptor
Prolactin Axis 

· Hypothalamus - releases prolactin releasing factor (PRF) to stimulate pituitary
· Hormonal Stimulus - PRF released to act on pituitary to stimulate lactation pathway
· Neural Stimulus - hypothalamus can directly cause lactation via neural (hear baby ( lactate)
· QUIZ: Dopamine - made constitutively by hypothalamus, inhibits pituitary to prevent lactation
· Pituitary - releases PRL which acts on breasts to stimulate lactation
· Bromocriptine - dopamine agonist, will act on PRL-secreting tumors to stop & atrophy

· Breasts - no feedback; but okay, since tonic dopamine inhibition by pituitary
Thyroid Axis 

· Hypothalamus - releases thyrotropin releasing hormone (TRH) to stimulate pituitary
· Tripeptide - TRH is only 3 amino acids, potent stimulator of prolactin release
· Somatostatin (SRIF) - negative feedback on pituitary ( stops TSH/GH release

· Pituitary - releases TSH “thyrotropin” which acts on thyroid
· Thyroid - release thyroid hormones T3/T4, feedback on hypothalamus (SRIF), and pituitary (stop)
· Tropism - thyroid will remain active & large with TSH stimulation
Glycoprotein Hormones 

· Glycoprotein Hormones - TSH, FSH, and LH all have a β subunit for specificity and common α-subunit:

· α subunit - common to TSH, FSH, LH (and hCG)
· β subunits - TSH-β, FSH-β, LH-β… (and hCG-β)
Gonadal “HPG” Axis 

· HPG Axis - hypothalamic-pituitary-gonadal axis

· Hypothalamus - releases gonadotropin releasing hormone (GnRH) to stimulate pituitary

· Pituitary - releases LH & FSH to stimulate reproductive organs

· Reproductive Organs - sexual dimorphism of hormonal control:

· Male - release testosterone, feedback on hypothalamus to stop GnRH; release inhibin to inhibit pituitary
· Female (normal) - releases estrogen which can feedback on HT; releases inhibin to inhibit pituitary
· Female (ovulate) - estrogen release has positive feedback on pituitary ( LH/FSH ( ovulate

· Pulsatility - pulsatility & frequency stimulate LH/FSH secretion; constant infusion = inhibition

· Aid in ovulation - give pulsatile LH/FSH
· Stop ovulation - give constant LH/FSH
· Puberty - LH/FSH bursts become greater amplitude at puberty onset
Circadian Rhythm 

· Circadian Rhythm - hormonal fluctuations occurring over the course of a day, repeat daily

· Cortisol - highest @ morning, trough afternoon
Ultraradian Rhythms 

· Ultraradian Rhythm - hormonal spikes which occur throughout the day, numerous times

· Growth Hormones, Reproduction - grow/reproduce at certain times of the day; superimposed circadian
Hypothalamic Hormone Review 
· Excitatory - all the releasing hormones, normal function of hypothalamus

· Inhibitory - include dopamine (inhibits prolactin release) and somatostatin SRIF (stops GH/TSH)
Pituitary Hormone Review 

· Glycoprotein Hormones - include TSH, LH, FSH

· GH & Prolactin - have similar structure, thus excess GH can stimulate PRL receptor
· ACTH - all by itself
