Dr. Rogers – Vasodilators

Endothelium modulates vasculature w/chemical signals

-DILATION: NO, prostacyclin, endothelin derived hyperpolarization factor

-CONSTRICTION: endothelin, angiotensin II, PGs

NO ( ( cGMP ( ( MLCK ( ( Ca influx ( ( Ca extrusion (  ( SR Ca reuptake

Organic nitrates:  

ACTION: venodilation > arterial dilation, ( filling P & V, ( wall tension


Offset by tachycardia, high doses also get ( afterload

MECHANISM: Nitrates ( nitrosothiol ( ( guanylate cyclase ( ( GMP

ELIMATION: Hepatic

USES: ( pain, CHF, MI, cyanide poisoning, esophageal spasm/biliary colic, HTN

SIDE EFFECTS: Hypotension, pulsatile headache, flushing, sublingual burning, 


tachycardia, tolerance/withdrawal

PREPS: 
sublingual & buccal are fastest routes (<10 min), ointment/disks long acting


ISDN (cheap): 15-45 min to action, 2-6 hrs variable availability


ISMN ($): 60 min to action, lasts 4-6 hrs (longer t1/2) 

Inorganic nitrates (nitroprusside):

ACTION:
venodilation = arterial dilation, ( preload/afterload, (CO, (R


NO TACHYCARDIC REFLEX

ELIMINATION: + sulflhydryl ( cyanide (met by hepatic sulfur transaminase)



Thiocyanate t1/2 = 7 days, can accumulate in renal failure

USES: HTN crisis, anesthesia, aortic dissection, ergot poisoning, CHF, MI 

SIDE EFFECTS: thiocyanate poisoning, brain ischemia, rebound HTN withdrawal

cyanide poisoning (binds Fe in cytochrome oxidase ( lactic acidosis)


give amyl nitrate and Na sulfate by IV

Natriuretic peptides:

ANP, BNP, CNP; bound by A (A/BNP) and B (CNP) receptors that are GPCRs

Binding ( ( cGMP ( vasodilation & ( GFR

NPs broken down by neutral endopeptidase & intracellular enzymes
Nesiritide: BNP isoform, arterial = venodilation

Hydralazine: ( arteriolar smooth muscle, ( HR, ( contractility

MECH:
Vascular effects maybe due to NO?  HR, inotropy due to baroreflex 

USES:
HTN (w/sympathetic agonists, used in eclampsia), CHF 


TOXICITY:
headache, tachycard, edema, MI, polyneuropathy, drug-induced lupus
K+-Channel Agonists:

K+ channels ( membrane voltage ( hyperpolarization ( direct arteriolar dilation

Reflex ( in HR, inotropy, renin secretion

Minoxidil (Active metabolites produced in the liver)

USE: HTN, hair loss

SIDE EFFECTS: pericardial effusion, hypertrichosis, edema, tachycardia

Diazoxide

USE: HTN (basically obsolete)

SIDE EFFECTS: Hyoptension, hyperglycemia, uterine atony, hypertrichosis

Ca-Channel blockers:

L-type:  Arteriolar dilation, ( contractility, ( AV conduction

T-type:  Arteriolar dilation, SA node, ( heart rate

Effects: Peripheral & coronary arteriodlation (DHP), ( inotropy, ( AV conduction (V,D)

(reflex ( in HR)

DHPs (L): Nifedipine, Nimodipine, Amlodipine, Felodipine, Nicardipine, Isradipine

Phenylalkylamines (L): Verapamil

Benzothiazepines (L): Diltiazem

USES: HTN, arrhythmia, MI, HCM, Raynaud’s. subarachnoid hemorrhage, headache

METABOLISM: All metabolized by CYP3A (usual interactions)

SIDE EFFECTS: Edema(DHP), tachycardia (DHP), constipation (V)

GERD, incontinence

Heart block & CHF if either + B-blockers, conduction block or ( ejection fraction


(V>DHP>N)

