	
	Name
	Gland
	Form
	Method
	Controlled by
	Action

	TRH
	Thyrotropin-releasing h.
	Hypothalamus (paraVN)
	P-pep-N
	IP3
	↓ T3,T4
	Stimulates secretion of TSH (and prolactin at very high doses)

	CRH
	Corticotropin-releasing h.
	Hypothalamus (paraVN)
	pep-N
	cAMP
	↑ sympath.

↑ cytokines

↓ cortisol
	Stimulates secretion of ACTH

may be secreted with ADH

	GnRH

LHRH
	Gonadotropin-releasing h.

(Luteinizing h. releasing h.)
	Hypothalamus (MPN/AN)
	P-pep-N
	IP3
	↑ NE,NPY

↑ glutamate

↓ dopamine

↓ stress

↓↑ estrogen

↓ progestero.

↓ prolactin

↓testosteron.
	Stimulates secretion of LH and FSH, also called LHRH

other controls:

↓β-endorfin containing neurons (opioids)

MPN – target of feed back of estrogen

	GHRH
	Growth hormone releasing h.
	Hypothalamus (VHN/AN)
	pep
	cAMP


	↑ α-adren

↓ β-adren

↑ hypoglyc

↑testosterone

↑ estrogen

↓ GH

↓ IGF-1
	Stimulates secretion of growth hormone

hyperplasia of somatotrphs

other controls

↑ deep sleep, exercise
↑ dopamine, serotonin, GABA

↓ obesity, pregnancy, FFA, cortisol

	GHIH

SS
	Growth hormone inhibiting h.

(somatostatin) also SRIF
	Hypothalamus (periVN)
	pep
	cAMP
	opposite of GHRH
	Inhibits secretion of growth hormone and TSH

	PIF

DA
	Prolactin-inhibiting factor (dopamine)
	Hypothalamus (AN)
	tyrosine
	
	↑prolactin
	Inhibits secretion of prolactin

	TSH
	Thyroid stimulating h.
	Ant. pituitary
	αβ-pep
	cAMP
	↑ TRH

↓ T3,T4
↓ GHIH

↑ estrogen

↑sympath.

↓↑ cortisol
	Stimulates synthesis and secretion of thyroid hormones

	FSH
	Follicle stimulating h.
	Ant. pituitary
	αβ-pep
	cAMP
	↑ GnRH

↓ inhibin

↑ activin
	Stimulates growth of ovarian follicles and estrogen secretion (granulosa)

Promotes sperm maturation (testes - sertoli)

↑ androgen binding protein

	LH
	Luteinizing h.
	Ant. pituitary
	αβ-pep
	cAMP
	↑GnRH

↓testosteron.
	Stimulates ovulation, formation of corpus luteum, and synthesis of estrogen and progesterone (ovary - theca)

Stimulates synthesis and secretion of testosterone (testes - leydig)

	GH
	Growth h. (somatotropin)
	Ant. pituitary
	pep*1


	tyr-kin
	↑ GHRH

↓ GHIH

↑ arginine

↓ IGF-1
	↑ IGF-1 (mediates many of the effects of GH)

↑ aa uptake, protein, RNA, DNA synthesis and overall growth

↑ lean body mass

↓ glucose uptake

↑ milk production (e.g. bGH in cows)

↑ lipolysis


	PRL
	Prolactin
	Ant. pituitary
	pep*1
	tyr-kin
	↓ DA

↑ VIP

(↑ TRH)
	Stimulates milk production and breast development

NOTE: TRH only at very high doses

	ACTH
	Adrenocorticotropic h.
	Ant. pituitary
	POMC
	cAMP
	↑ CRH

↑ ADH

↓ cortisol
	Stimulates synthesis and secretion of adrenal cortical hormones

	
	β-lipotropin
	Ant. pituitary
	POMC
	
	
	? in human; produces γ-lipotropin and β-endorphin

	MSH
	Melanocyte-stimulating h.
	Ant. pituitary
	POMC
	cAMP
	
	Stimulates melanin synthesis

	
	Oxytocin
	Post. pituitary (paraVN/SN)
	pep*2
	IP3
	
	Milk ejection, ↑ prolactin

uterine contraction

	ADH

AVP
	Antidiuretic h. (vasopressin)

arginine vasopressin
	Post. pituitary (paraVN/SN)
	pep*2
	cAMP

 IP3
	↑ [↑osm]

↑ [↓volume]

↓ ethanol
	(V2  / cAMP) Stimulates H20 reabsorption by renal collecting ducts

(V1  / IP3) ↑ Thirst, ↑ vasoconstriction

	
	melatonin
	pineal
	
	
	
	day-night rhythm

	
	vasotocin
	pineal
	
	
	
	precursor for vasopressin and oxytocin

	
	Aldosterone
	Adrenal cortex (glomerulosa)
	steroid
	DNA
	↑angiotensin

↓ ANP
	↑ renal Na+ reabsorption; ↑ renal K+ secretion; ↑ renal H+ secretion

	
	Glucocorticoids (cortisol)
	Adrenal cortex (fasciculata)
	steroid
	DNA
	↑ ACTH
	Stimulates gluconeogenesis; anti-inflammatory; immunosuppression

fetal lung development

	DHEA
	Dehydroxyepiandrosterone 
	Adrenal cortex (reticularis)
	steroid
	DNA
	↑ ACTH
	

	DA
	Dopamine
	Adrenal medulla
	tyrosine
	
	
	

	E
	Epinephrine
	Adrenal medulla
	tyrosine
	
	
	

	NE
	Norepinephrine
	Adrenal medulla
	tyrosine
	
	
	

	E1
	Estrone (an estrogen)
	fat/breast
	
	
	
	↑ LH, ↓ FSH - involved with polycystic ovarian disease

	E2
	Estradiol (the estrogen)


	Ovary
	steroid
	DNA
	↑ LH

↑ FSH
	Female secondary sex characteristics; Follicular phase; “pre-ovulation”

Male fertility and brain function

Bone maintenance, cardiovascular protection (female)

	E3
	Estriol (another estrogen)
	placenta
	
	
	
	support pregnancy

	
	Progesterone
	Ovary 

(corpus luteum)
	steroid
	DNA
	↑ LH

↑ FSH
	Luteal phase of menstrual cycle; “post-ovulation”

↑ body temperature

	DHT
	Testosterone and 

Dihydrotestosterone (activated by 5α-reductase)
	Testes (Leydig)
	steroid
	DNA
	↑ LH
	Male primary and secondary sex characteristics; spermatogenesis
Aggression, acne (male & female)

Bone maintenance

	
	inhibin
	corpus luteum

Sertoli
	ab-pep
	
	↑ FSH

↑testosteron.
	↓ FSH, ↓ competing follicles

	
	activin
	
	bb-pep
	
	
	↑ FSH

	hCG
	Human chorionic gonadotropin                   
	Placenta
	αβ-pep
	cAMP
	
	↑ estrogen and progesterone synthesis in corpus luteum of pregnancy (LH)

	hPL
hCS
	Human placental lactogen    
chorionic somatomammotropin
	Placenta
	pep*1
	
	
	Same actions as growth hormone and prolactin during pregnancy
↑ fetal survival during maternal starvation


	T4

T3
	L-thyroxine (tetraiodothyronine)
Triiodothyronine (more active)
	Thyroid 
	tyrosine

*bound
	DNA
	↑ TSH
	↑ O2 consumption; heat production; ↑ protein, fat, and carbohydrate use;

Skeletal growth; maturation of nervous system


	PTH
	Parathyroid h.              
	Parathyroid
	pep
	cAMP
	↑ [↓Ca2+]
	↑ serum [Ca2+]; ↓ serum [phosphate] ; ↑ bone resorption
↑ renal Ca2+ reabsorption; ↓ renal phosphate reabsorption

	
	Calcitonin
	Thyroid (parafollicular)
	pep
	cAMP
	↑ [↑Ca2+]
	↓ serum [Ca2+]; ↓ bone resorption

↓ renal Ca2+ reabsorption; ↓ renal phosphate reabsorption

	Vit D3
	1,25-dihydroxycholecalciferol (vitamin D)
	Kidney (activation)
	isoprene
	DNA
	↑ PTH
	↑ serum [Ca2+]; ↑ serum [phosphate]; ↑ intestinal Ca2+ absorption; ↑ bone resorption

	
	Retinoic acid
	
	
	
	
	

	
	Glucagon
	Pancreas (alpha)
	
	cAMP
	↓↓ insulin

↓somatostat.
	↑ blood [glucose]; ↑ blood [fatty acid]

↑glycogenolysis; ↑gluconeogenesis; ↑ lipolysis; ↑ ketogenesis 

	
	Insulin
	Pancreas (beta)
	pep 
	tyr-kin
	↑ [↑glucose]

↑ glucagon

↓somatostat.
	↓ blood [glucose]; ↓ blood [amino acid] ; ↓ blood [fatty acid]

↑ glycogenesis; ↑ lipogenesis; ↑ protein synthesis

	
	Somatostatin
	Pancreas (delta)
	
	
	↑ glucagon

↓somatostat.
	↓ insulin, ↓ glucagons, ↓ gastrin

	
	Angiotensin II
	
	
	IP3
	
	

	
	β1 and β2 receptors
	
	
	cAMP
	
	

	
	α1 receptors
	
	
	IP3
	
	

	IGF-1
	Insulin-like growth factor-1 (somatomedin)
	liver (and local)
	pep

*bound
	tyr-kin
	↑ GH
	see GH

	IGF-2
	Insulin-like growth factor-2
	
	
	
	
	

	ANP/F
	Atrial natriuretic peptide/factor
	heart
	
	cGMP
	
	

	EDRF
	
	
	
	cGMP
	
	

	NO
	Nitric oxide
	
	
	cGMP
	
	

	
	Histamine
	
	histidin.
	
	
	

	
	Prostaglandin/eicosanoids
	
	COX
	
	
	also leukotriene, prostacyclin, thromboxane

	
	leptin
	adipocytes
	
	
	↑ body fat
	↓ appetite, ↑ metabolism

	VIP
	Vasoactive intestinal peptide
	
	
	
	
	↑ prolactin


Abbreviations: h. hormone, pep – peptide/protein, IP3 – inositol phosphate, cAMP – cyclic AMP, cGMP – cyclic GMP, tyr-kin – tyrosine kinase, DNA – control transcription, tyrosine/histidine/tryptophan – tyrosine/histidine/tryptophan derivatives, steroid – cholesterol derivative, POMC – pro-opiomelanocorticotropin,  COX – cyclooxygenase pathway products, *bound – an inactive form is bound to a carrier protein (all steroids have a bound form), NPY – neuropeptide Y, adren – adrenergic neurotransmitters, P-pep-N – pyroglutamate-peptide-NH2, pep-N - peptide-NH2
Hypothalamus related nuclei: paraVN – paraventricular nucleus, periVN – periventricular nucleus, VHN – ventromedial hypothalamic nucleus, MPN – medial preoptic nucleus, AN – arcuate nucleus, SN – supraoptic nucleus

	Disease
	Cause
	Effects

	Acromegaly
	↑ GH after puberty
	overgrowth of face, jaw (prognathism), hands, feet 

treatment: transsphenoid surgery, radiation, octreotide

	Addison’s disease
	↓↓ cortisol, aldosterone (with ↑ ACTH & ↑ MSH)
	intolerance to stress, insulin sensitivity; nice tan

↓ renal Na+ reabsorption 

	Adrenogenital Syndrome

Congenital Adrenal Hyperplasia
	↓ 21-α-hydroxylase ( ↓ cortisol ( ↑ ACTH ( 

↑ progesterone ( ↑ androgens
	clitoromegaly

treatment: cortisol

	Amenorrhea
	
	failure to menstruate/ovulate

	Androgen Resistance Syndrome (testicular feminization)
	nonfunctional or absent androgen receptors
	XY male with phenotype of female

	Conn’s Syndrome
	↑ aldosterone
	↑ blood volume, pressure

	Cretinism
	↓ T3,T4 in infancy/childhood
	short stature; mental retardation

	Cushing’s disease
	pituitary tumor ( ↑↑ ACTH ( ↑ cortisol & androgens
	buffalo hump, wasting of extremities, abdominal fat, virilization in females

treatment: removal of tumor

	Cushing’s syndrome
	adrenal tumor ( ↑ cortisol & androgens 
	see Cushing’s disease

	Diabetes Insipidus
	central – no ADH production

nephrogenic – problem with V2 ADH receptors
	diminished water reabsorption in renal collecting ducts

	Diabetes Mellitus (type I – IDDM, juvenile)
	autoimmune loss of pancreatic beta-cells ( ↓↓ insulin
	high blood glucose; poor glucose & aa uptake into cells

treatment: injections of insulin & glucose monitoring

	Diabetes Mellitus (type II – NIDDM, adult)
	insulin resistance
	high blood glucose ( protein glycosylation

	Endemic Goiter
	insufficient Iodine ( ↓ T3,T4 & ↑ TSH
	enlarged thyroid

treatment: supplemental iodine

	Gigantism
	↑ GH before puberty (possibly ↓ sex hormones) 
	very tall stature

	Grave’s disease (a type of hyperthyroidism)
	antibody triggers TSH receptor ( ↑↑ T3,T4
	exophthalmos, ↑ heart rate, ↓ heat tolerance

	Hashimoto’s thyroiditis (a type of hypothyroidism)
	autoimmune loss of thyroid function ( ↓ T3,T4 & ↑ TSH

(calcitonin is not affected)
	“thyroid problems”, slow metabolism, etc.

treatment: supplemental thyroxine 

	Kallman Syndrome 
	lack of LHRH neurons in hypothalamus ( ↓ LHRH
	anosmia; lack of virilization; treated with testosterone

	Laron dwarfism
	↓ GH receptors, ↓ IGF-1 (resulting ↑ GH)
	very short stature

	Myxedema (a type of hypothyroidism)
	↓ T3,T4
	mucopolysaccharide deposition in interstitial space

	Osteomalacia (Rickets in children)
	↓ vitamin D ( lack of mineralization of bones
	soft, bendable bones

	Osteopenia
	
	decrease in bone mass

	Osteoporosis
	
	significant decrease in bone mass; brittle bones

	Paget’s Disease
	
	thickening and softening of bones

	Pituitary dwarfism
	↓ GH, ↓ IGF-1
	very short stature

	Polycystic Ovarian Disease (PCOD)
	↑↑LH & ↓↓FSH ( ↑ androgens 
	virilization of female, e.g. infertility, facial hair

treatment: clomiphene (estrogen antagonist)

	Precocious Puberty
	↓ GABA, ↑ glutamate function ( ↑ LHRH
	very early puberty; usually short stature

treatment: LHRH super-agonist ( down reg. receptors

	Pygmies
	↓ IGF-1 (normal GH)
	very short stature

	Sheehan Syndrome
	hemorrhage during pregnancy/birth ( damage to ant. pituitary long portal vein
	↓↓ prolactin, ACTH, etc ( no lactation, ↓ cortisol, etc

treatment: hormone replacement – cortisol, sex h., etc

	Wolff-Chaikoff effect
	very high Iodine suppresses T3,T4 production
	


