	Hormone Name
	Origin of synthesis
	More notes
	Target of hormone
	Effects of hormone
	Regulation
	Notes

	Growth Hormone
(Somatotrophin)

-Peptide hormone
	Anterior pituitary
	-Acts through cell surface receptor
	-Liver
-Muscle
-Adipose tissue
	-Reduces glucose transport and metabolism
-Increases lipolysis & FFA release
-Increased amino acid transport
-Increased protein synthesis
-Increased IGF production
	Positive:
-GHRH, sleep, amino acids, exercise, stress, low glucose
Negative:
Somatostatin, high glucose
	-Counter regulatory hormone to insulin


	Insulin-like growth factor I (IGF-I)
Somatomedin C
	-Liver
	-Acts through cell surface receptor
	
	-Similar to insulin and GH effects
	Positive:
GH
Negative:
IGF inhibits hypothalamus and anterior pitutiary
	

	Somatostatin

	-Pancreatic δ cells
	-Seems to “keep things constant”
-Inhibits both GH (catabolism) and TSH (metabolism)
	
	-Inhibits GH and TSH
-Inhibits insulin and glucagon secretion in a paracrine fashion
	
	

	Thyroid hormone
(T4 and T3)

-Not sure what type of hormone
	T4 – Thyroid gland
T3 – Thyroid gland (30%) and peripheral tissues (60%)
	-Carried by TBG
-Acts through a nuclear receptor
	
	-Increases metabolism
	HPT axis
Positive:
None.
Negative:
-TSH inhibits hypothalamus
-T4 and T3 inhibit hypothalamus and anterior pituitary
-Somatostatin inhibits TSH
	-T3 activity > T4, but has lower concentration
-T3 is generated by deiodination of T4 in the thyroid or peripheral tissues
-Only the free form of T4 and T3 have biological activity


	Cortisol
-steroid hormone,
glucocorticoid
	Adrenal cortex, zona fasciculate and zona reticularis (inner cortex)
-Cholesterol + ACTH +clvg enzyme  pregnenolone + 17OHase  17OH-pregnenlone + 3β-hydroxysteroid hydrogenase/isomerase  17OH progesterone + 21OHase  11-deoxycortisol + 11OHase  cortisol
	- CRH  ACTH  cortisol
-CBG increased during pregnancy and estrogen treatment
-free cortisol levels should remain constant through [CBG] changes
	-Liver
-Adipose tissue
-Muscle
	Mainly has effects on metabolism:
-Carbs  promotion of gluconeogenesis in liver, reduction in glucose usage and uptake by peripheral tissues
-Protein  causes muscle proteolysis
-Fat  activates lipolysis and release of FFAs

-Promotes bone breakdown (osteoclast activity) and prevents bone regrowth (osteoblast activity)
	HPA axis
Positive:
-Stress, sleep/wake, ACTH
Negative:
-Cortisol inhibits anterior pituitary and hypothalamus
	-Bound by CBG & albumin
-Conjugated in liver & excreted
-Decrease TBG

	Aldosterone
-steroid hormone,
mineralcorticoid
	Adrenal cortex, zona glomerulosa 
-Cholesterol + ACTH+ clvg enzyme  pregnenolone + 3β-hydroxysteroid hydrogenase/isomerase  progesterone +21 OHase  deoxycorticosterone + 11OHase  corticosterone + 18OHase  aldosteronme
	-Only zona glomerulosa (outer cortex) has 18 OHase
-All cortisol precursors (21-hydroxylated steroids) have BP increasing effects to varying degrees
	-Kidney tubular cells
	-Na and H2O retention
-K+ and H+ secretion
-Increases blood pressure

-Activates Na/K (3 Na out:2 K in), pumps Na into blood from tubular cell and K into cell (K gradient into tubule lumen)
-H+ secreted through Na/H exchanger (Na gradient into tubular cell)
-Stimulates K+ secretion
	RAS system
Positive:
-Renin, AT-I, AT-II
-Low tubular Na, low renal arteriolar BP, sympathetic stimulation, increased K
-ACTH not typically relevant
	-Increases pH of blood from K+ and H+ secretion
-Low K+ causes H+ to be retained inside cells increasing pH of blood


	Sex hormones
Testosterone and androgens

	Gonads (testes & ovaries)
Peripheral conversion
In women:
-50% from ovary and 50% from peripheral conversion of DHEA and DHEAS

	-Testosterone can be converted to DHT via 5α-reductase
-Estradiol via aromatase
-LH acts through cell surface receptor
	-Testes
	FSH:
-Acts on testes to cause spermatogenesis 
-Synthesis of activin and inhibin
LH:
-Acts on testes to increase testosterone and DHT 
DHT:
-involved in virilization (male sexual development)
	Male
Positive:
-Oscillatory GnRH secretion increases both FSH and LH
-FSH and LH act on testes
-Activin
Negative:
-Inhibin
-Testosterone negatively feedbacks on hypothalamus and anterior pituitary
	-Bound by SHBG, which has higher affinity for testosterone than E2
-Inhibits synthesis of SHBG
-Decreases TBG

	Sex hormones
-Estradiol and estrogens
	Gonads (testes & ovaries)
Peripheral conversion
In men: have some
	1)Small estrogen secretion from ovary before ovulation leads to GnRH and LH
2)+ve feedback causes LH surge  ovulation
3)After ovulation, corpus luteum forms which secretes progesterone in resp. to LH
4)Progesterone inhibits LH and FSH
	
	FSH:
-Acts on follicles to promote growth
-Causes inhibin B secretion
LH:
-Acts on corpus luteum and promotes ovulation (surge)
-Causes Inhibin A, estradiol, progesterone, testosterone secretion
Estradiol:
-Positively feedbacks on hypothalamus to increase GnRH and anterior pituitary to increase LH
-Increases lining of endometrium (no menses)
Progesterone:
-High levels maintain endometrial lining
-If no pregnancy, progesterone levels drop and menses occurs (days 1-5)
	HPO axis
Positive:
-Slow GnRH pulses  FSH
-Fast GnRH pulses  LH
-Estradiol can +vely feedback on anterior pituitary to increase LH
Negative:
Inhibin A  LH
Inhibin B  FSH
Progesterone and Testosterone (androgens)  inhibit hypothalamus and pituitary
	-Stimulates synthesis of SHBG
-Estrogen
-Increases TBG
-Estradiol normally inhibits anterior pituitary and hypothalamus, but for unknown reasons @ ovulation in begins to positively feedback

	Parathyroid Hormone
-Protein/peptide 
hormone
	Parathyroid gland, parafollicular Chief cells
PreProPTH  ProPTH  PTH  secreted from Chief cell
	-Derived from gene on chromosome 11
	Bone
Kidney
Intestine
	-Increased bone resorption
- Increased Ca reabsorption (Kidney only)
-Decreased PO4 reabsorption (Kidney only)
-Increased 1α-hydrolase expression in kidney  increased 1,25(OH)2vitD
	Positive:
Low Ca (1.5 mmol)
Negative:
High Ca (>3.0 mmol)
	

	1,25(OH)2vitD
	Provitamin D3 (7-dehydrocholesterol) + UV (skin)  Vitamin D3 + 25OHase (Liver)  25(OH)VitD + 1α-hydroxylase (Kidney)  1,25(OH)2vitD (active)
	-Can become hydroxylated at the 24 C by 24-hydroxylase  makes inactive
-Dietary source of vitamin D3 (NOT previtamin D3): milk, salmon, sunlight
-Bound by vitamin-D binding protein in circulation
-Acts via nuclear vitamin D receptor  transcription factor
	Muscle
Bone
Parathyroid gland
Kidneys
Intestines
Pancreas
Prostate
Breast
Colon
	Calcium homeostasis
Muscle health
Bone health
Immunomodulation  prevention of autoimmune diseases
Regulation of cell growth  prevents cancer
Intestine: increase Ca and PO4 absorption
Bone: increase bone resorption
Parathyroid gland: decrease PTH synthesis
Kidney  increases Ca reabsorption
	Positive:
-PTH 
-High levels of substrates including UV 
-Low serum Ca
Negative:
-Active VitD3 itself
-High serum Ca

	1α-hydroxylase is expressed in kidneys  generates paracrine active VitD3 
Also expressed in pancreas, prostate, breast, colon  generates autocrine active VitD3 (prevents cancer)

	Calcitonin

	Thyroid gland (NOT parathyroid), parafollicular C cells
	-Not typically a major driver of Ca regulation
-32 AA peptide
	
	-Decreases serum Ca and PO4
-Inhibits bone resorption by osteoclasts
(inhibits osteoclast activity)
	Positive:
-High Ca
-Gastrin and pentagastrin GI hormones
	-Can be used as a tumour marker; ex. medullary thyroid carcinoma (C cell tumor)

	Parathyroid Hormone related Peptide (PTHrP)

	-Normal tissue of most adults & fetuses
-Breast milk
-Cancer cells (ex. squamous lung cell carcinoma)
	-Derived from gene on chromosome 12
-N terminus shows close homology with PTH… rest is not

	
	-Binds to PTH receptor and stimulates same pathway
*also binds to “other receptors”
-Increases Ca, decrease PO4
-Not able to increase 1α-hydroxylase expression in kidney

	
	-Cannot increase 1α-hydroxylase expression  no ∆ in active VitD3 typically seen (or low)

	Insulin
	-Pancreas β cells
Synthesized as preprohormone (11500) which is cleaved into proinsulin (9000) and further cleaved into insulin (5808)
	-Composed of two amino acid chains connected with disulfide links
-Cleavage also generates C peptide
-Acts through cell surface receptor
	
	-Promotes uptake of glucose into tissue, decreasing blood glucose
-Inhibits synthesis of glucagon
-Inhibits somatostatin  increasing GH
-Inhibits lipolysis and ketogenesis
-Inhibits gluconeogenesis

	-High blood glucose
-Ingestion of food
	-Counteracted by Glucagon (α cells of pancreas), Growth hormone, Adrenaline, and Cortisol

	Epi/norepinephrine
-Catecholeamines
	Adrenal medulla
	
	
	
	
	

	Vasopressin ADH

	Hypothalamus
	Travels to posterior pituitary through suprahypophysial artery
	
	
	
	

	Oxytocin
	Hypothalamus
	Travels to posterior pituitary through suprahypophysial artery
	
	
	
	

	Prolactin
(Prolactin-inhibiting factor)
	Anterior pituitary
	
	
	-Inhibits ovulation in women
-Inhibits GnRH secretion in both sexes
	Dopamine inhibits PRL
	

	Dopamine
	Hypothalamus
Adrenal medulla
	Both neurotransmitter and catecholamine
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