Glucocorticoids (think Cortisol)

FUNCTION = flight or flight = (CRH = (ACTH = (cortisol = (Epi release and (sensitivity to catecholamines

EFFECTS = (gluconeogenesis (DIABETES), (skin and muscle catabolism, (lipolysis, (HR, (BP, (bone resorption, (Ca absorption

SYNTHESIZED in inner zone of adrenal (along with androgens) induced by ACTH, diurnal cycle highest in morning

Classical MOA involve binding of GC receptor directly to DNA, Non-classical MOA (majority) = interaction of GR with DNA binding protein

Transactivation can occur via Simple GRE (Cl), Composite GRE (Cl+NC), or Tethering (NC)

Transrepression can occur via Nullified (n) GRE (Cl), Competitive nGRE, Tethering nGRE, or Composite nGRE

DEFICIENCY via  1. Addison's disease (destruction of adrenal)  2. HPA defects ((ACTH)  3.HPA suppression (long term GC treatment)


SYMPTOMS weakness, fatigue, hypoglycemia, abnormal pigmentation (esp facial), low BP, LOC during stress


TREATMENT us. hydrocortisone but Addison's treated with hydrocortisone (GC) and fludrocortisone (MC)

GC EXCESS via  1. tumor (pituitary, lung, or other),  2. GC administration


SYMPTOMS (Cushings disease) wasting of extremities, (upper body fat (neck), fragile skin, stretch marks, high BP, hyperglycemia


TREATMENT (GC dose, remove tumor, reduce cortisol synthesis

MECHANISMS of immunesuppression = (apoptosis of T-lymph, (CAM, (cytokines, (mast/dendritic cells, (mucus secretion

MOLECULAR (lipocortin (inhibit PLA2), (IL-1R antagonist, (β2-adrenoceptors, (IkB (inhibit NFkB)



(cytokine synthesis, (I-NOS synthesis, (COX2 synthesis, (PLA2 synthesis

ADVERSE EFFECTS osteoporosis (trt with Ca and vitamin D supplement), glucose intolerance, cataracts, myopathy, euphoria and psychosis (high 

dose), depression (low dose), HTN, reduced growth, ulcers (trt with H2 blocker and proton pump inhibitor), body fat redistribution


MANAGED by alternate day dosing, using highly metabolized GCs (low systemic availability), local administration, and specificity

Asthma = goals reduce mucosal inflam, use Beclomethasone or Triamcinolone, titrate dose and monitor children

Allergic Rhinitis = goal to inhibit histamine/PG synthesis, use Beclomethasone or Triamcinolone, broad relief, low systemic, delayed onset

Eczema and Psoriasis = goal to suppress cutaneous inflam, Hydrocortisone, Betamethasone, Triamcinolone, Prednisone (acute eczema)

Graft Rejection = goal to inhibit immune response, Prednisone or Methylprednisone, impaired wound healing and infections

Multiple Sclerosis = goal to ease suffering during attacks, Prednisone or Methylprednisone, controversial

Rheumatic Diseases = goal to suppress synovitis, Prednisolone, pulse therapy with 2 yr weaning
Lupus = goal to inhibit inflam, reduce swelling and pain, Prednisolone or Methylprednisolone
Anti-Neoplastic = goal to induce apoptosis, reduce cytotoxicity, and trt complications (edema), Prednisone, Methylprednisolone, Dexemathasone
Mineralocorticoids (think Aldosterone)
FUNCTION = basically Na and water retention

EFFECTS =

SYNTHESIZED in outer adrenal induced by Angiotensin II and potassium, no diurnal cycle
EXCESS = due to Primary (Adenoma, Idiopathic, Glucocorticoid Suppressible), Secondary (Renovascular HTN), Enhanced tissue sensitivity 

(11β-hydroxylase deficiency), treat with Spironolactone or Diuretics (Amiloride, Triamterene)

DEFICIENCY = can be due to Primary (Adrenal disease) or Secondary (Hyporeninemic Hypoaldosteronism), treat with dietary sodium or 

Fludrocortisone but NOT Aldosterone

L810 MUTATION present in 100% of HTN<20 years old, allows Progesterone to activate MR, allows Spironolactone to activate MR

	Drug
	MOA
	Use
	Side Effects/Toxicity
	Miscellaneous

	Ketoconazole
	inhibit rate limiting step of steroid synthesis by inhibiting conversion of cholesterol to pregnenolone
	inhibit all steroid synthesis, adrenal carcinoma, hirsutism, breast cancer
	
	

	Aminoglutethimide
	"
	Adrenocortical Cancer
	
	

	Metyrapone
	inhibit 11-β hydroxylase
	Diagnostic of adrenal fxn
	androgenicity
	

	Hydrocortisone
	low potency GC/MC 
	Eczema/Psoriasis
	
	

	Prednisone
	mid-potency GC, residual MC
	Acute Eczema (poison ivy), Graft Rejection, Multiple Sclerosis (controversy), Lupus, Anti-Neoplasm
	
	

	Prednisolone
	"
	Rheumatic Disease, 
	impaired wound healing and infections
	use with NSAID, weaning may take 2 years, pulse therapy

	Methylprednisone
	"
	Graft Rejection, Multiple Sclerosis (controversy), Lupus (pulse)
	impaired wound healing and infections
	

	Triamcinolone
	"
	Asthma, Allergic Rhinitis, Eczema/Psoriasis
	
	highly metabolized

	Dexamethasone
	selective potent GC, 3rd class
	Anti-Neoplasm, Cerebral Edema
	
	

	Betamethasone
	"
	Eczema/Psoriasis
	
	

	Beclomethasone
	moderate-potency GC agonist
	Asthma (inhaler), Allergic Rhinitis
	
	monitor in children

	Fludrocortisone
	MR agonist (10x higher affinity for MR as GR)
	Mineralocorticoid Deficiency
	HTN, hypokalemia
	alternate day therapy, monitor BP and plasma renin

	Spironolactone
	MR antagonist
	trt Mineralocorticoid Excess
	hyperkalemia, hyperchloremia
	reduce Na ion channels and Na/K ATPase

	Mifepristone
	GC receptor antagonist
	Cushings disease
	
	


Both Aldosterone and Cortisol  bind MR with equal affinity thus regulated by GR expression (all nucleated cells) versus MR expression (kidney, 

gut, sweat glands, brain, vascular smooth muscle), by the fact that MR and GR use Simple DNA binding but MR not interact with AP1, and 

by enzymatic control (kidney express 11-β hydroxylase converting cortisol [binds MR] to cortisone [does not bind MR])

