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ANS Regulation of Heart Rate 
· SA & AV nodes are innervated by both PANS & SANS fibers activating M2 & 1 receptors respectively. Phase 4 slope increased by (cAMP (1 activation) & slowed by ( cAMP (M2 activation). 
· (cAMP causes: 
· (upstroke velocity in pacemakers by (ICa-L type 
· (Action Potential Duration by (IK 
· (HR by (If thus increasing slope of phase 4 
· (cAMP 
· does the opposite, plus produces a K+ current ( IK/Ach) which slows diastolic depolarization and thus decreases HR. 
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Fig III-2-1. Drugs & Cardiac Action Potentials 
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Na+ Channel Blockers - Class IA 
· (Vmax via block of fast Na channels ((INa) - “state-dependent” 
· [image: image2.png]


APD & Effective Refractory Period (ERP) via block of K+ channels (( IK, delayed rectifier current) 
Quinidine 
· M-block - [image: image3.png]


HR & AV conduction; orally effective 
· Adverse: nausea & vomiting, cinchonism (GI, tinnitus, ocular dysfunction, CNS excitation), hypotension (alpha blockade), [image: image4.png]


QRS & [image: image5.png]


QT interval- syncope (torsades). 
· Interactions: hyperkalemia increases toxicity; enhances digoxin toxicity; ( effects of AChE inhibitors in myasthenia. 
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Procainamide (class IA) 
· Less M-block & no alpha block, but more cardiodepressant 
· Orally effective, metabolized via N-acetyltransferase (genotypic variation) to NAPA, an active metabolite which prolongs APD 
· Adverse: SLE-like syndrome (30% incidence) more likely in slow acetylators, hematotoxicity (thrombocytopenia, agranulocytosis), CNS effects (dizziness, hallucinations), CV effects (torsades). 
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Na+ Channel Blockers - Class IB 
· (Vmax (in tachyarrhythmias) - block fast Na+ channels (( INa) - preference for tissues partly depolarized 
· (APD - block of slow Na+ “window” currents. 
Lidocaine 
· IV in arrhythmias post-MI, in heart surgery, or due to digitalis & DOC (Drug Of Choice) for arrhythmias following attempted cardioversion. 
· Rapid first pass effects preclude oral use. 
· Adverse effects: CNS toxicity culminating in seizures in severe OD. 
· Least cardiotoxic of conventional antiarrhythmics. 
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Na+ Channel Blockers - Class IC 
· (Vmax - block fast Na+ channels ((INa) especially His-Purkinje tissue 
· No effect on APD 
· No ANS effects 
Flecainide & Encainide 
· Limited use due to pro-arrhythmogenic effects leading to [image: image6.png]


sudden death post-MI and when used prophylactically in VT. 
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Class II (Beta Blockers) 
· (SA & AV nodal activity 
· (slope of phase 4 (diastolic currents) of AP in pacemakers 
· prevent 1 adrenoceptor activation which would normally [image: image7.png]


cAMP 
· Propranolol (non-selective) & cardioselective drugs - acebutolol, metoprolol & esmolol 
· Rx uses: prophylaxis post-MI & in SVTs; esmolol (IV) is used in acute SVTs & in theophylline OD. 
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Class III (K+ Channel Blockers) 
· [image: image8.png]


APD & ERP especially in Purkinje & ventricular tissues 
· (IK (delayed rectifier current) slowing phase 3 of AP. 
Bretylium 
· IV use (backup) in life-threatening ventricular arrhythmias 
· Releases amines & is pro-arrhythmogenic (torsades). 
Sotalol 
· 2 enantiomers, both [image: image9.png]


APD & ERP (( IK - delayed rectifier current) and one acts as a 1blocker 
· Adverse: lassitude, impotence, depression, torsades, AV block. 
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Amiodarone 
· Activity mimics all antiarrhythmic drug classes (I, II,III & IV)- blocks Na+, Ca2+ & K+ channels and beta adrenoceptors 
· [image: image10.png]


APD & ERP in all cardiac tissues 
· Effective in wide range of atrial & ventricular arrhythmias. 
· Adverse: pulmonary fibrosis, corneal deposits, pigmentation (“smurf” skin), phototoxicity, thyroid dysfunction, [image: image11.png]


LDL-C, torsades, hepatic necrosis. 
· Drug interactions: (clearance of digoxin, phenytoin, quinidine, theophylline & warfarin. 
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Class IV (Ca2+ Channel Blockers) 
· (SA & AV nodal activity 
· (slope of phase 4 (diastolic currents) of AP in pacemakers 
Verapamil 
· Prototype Ca2+ channel blocker - cardioselective, but also blocks vascular Ca2+ channels [image: image12.png]


hypotension & possible reflex tachycardia (blunted). Diltiazem is similar. 
· Prophylaxis in reentrant nodal & atrial tachycardias – not WPW. 
· Avoid in VT as may progress to VF; in digitalis toxicity can (delayed after-depolarization. 
· Adverse: GI distress, dizziness, flushing, hypotension, AV block 
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Unclassified Antiarrhythmics 
Adenosine 
· (SA & AV nodal activity and [image: image13.png]


AV nodal refractory period 
· Activates A-receptors [image: image14.png]


causes Gi coupled decrease in cAMP [image: image15.png]
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K+ efflux causing membrane hyperpolarization. 
· DOC for PSVTs & AV nodal arrhythmias.IV, half-life < 30s 
· Possible flushing, sedation & dyspnea 
· Antagonized by theophylline. 
Magnesium 
· Possible use in torsades. 
N.B.: Antiarrhythmic drugs that block K+ channels [image: image17.png]
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torsade arrhythmias. 




