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EMC 451

Unit 12
Electrophysiology,
Arrhythmiagenesis, and
Drug Effects

* Upon completion of this unit, you should be able to:

— Describe the normal physiology of electrical conduction of
working and pacemaker cells.

— Describe the role of resting membrane potential, threshold
potential, and slope of diastolic depolarization on heart rate
and arrhythmiagenesis.

— Discuss the effects of acetylcholine and epinephrine on
resting membrane potential and threshold potential.

— Describe the effect of ischemia on myocardial depolarization.

— Describe the enhanced automaticity mechanism of
arrhythmiagenesis.

— Describe retrograde conduction and circus movement
mechanisms of re-entrant arrhythmias.

— Describe the mechanisms of arrhythmia suppression
provided by lidocaine.

— Describe the EKG findings associated with Quinidine,
Digitalis, and TCA toxicity.
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Cardiac Glycoside — most common drug used is digoxin, but lanoxin is
also a digitalis preparation
Has 2 effects:
- Mechanical
*  Used to increase strength of contraction in patients with CHF
- Electrical
. Increases vagal tone in AV node, thus slowing conduction through the AV node
. Used to control ventricular rate associated with AF and PSVT
Very narrow therapeutic range
S&S of Digitalis Toxicity
. Weakness
. Anorexia
. N&V
. Altered color perception
«  Cardiac dysrhythmias
- PVCs
- VIV
—  AVblock
~  Junctional
—  ATwith block
—  Junctional tachygardia

* Predisposing Factors
— Hypokalemia
— Hypomagnesemia
— Hypercalcemia
— Hypoxemia
— Chronic lung disease
— Myocardial infarction
— Advanced age
— Renal insufficiency
— Hypothyroidism
— WPW syndrome and AF
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+ Has its effects on the
sodium and potassium
* Treat dysrhythmias ;:la““els
" - . ows dep tion
+ Cardioversion is very dangerous and and repolarizaticu-llu Quinidine Effects
may result in fatal VT/VF ;Ir‘i?sg:tl:ioctlgghe atria
* Use of quinidine, verapamil, and EKG effects
amiodarone incr digoxin level. - w:’% notched P
- Digitalis toxicity may cause Widened QRS
hyperkalemia which must be treated B ::;'I'::“;’;d ar
+ Severe toxicity may require interval
dministrati f Digibind digitali - Uwaves fong QT interval
administration of Digibind, a digitalis- . May result in
binding antibody Torsades de Pointes

oV V1 Vi * Responsible for more drug overdose deaths than any
other prescribed medication
A A WO A . Mortality rate is 5% and is related to cardiotoxicity
; ¥ e + Drugs
—  Amitriptyline
Amoxapine

= - - i - Desipramine
AW Al A AL Doxepin

CiLY (= > L / i i Nortriptyline
+ EKG effects

w2 s

Mainly result of sodium channel blockade and potassium
W oF v 78 channel antagonism
=~ - T ia due to anticholingergic effect
5 'r\\ J'\T v ’ Widened QRS complex
| I TS ~ Prolonged QT interval from potassium channel effect
! ! Prolonged PR interval
RHYTHM - Bradycardia signifies profound sodium channel blockade

25 me/s Heart block

Torsades de Pointes
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Tricyclic Antidepressant Overdose .

Gl Decontamination
* NG tube with gastric lavage
* Activated charcoal
* No syrup ipecac

Manage dysrhythmias
IV hydration
Sodium bicarbonate

* Initial 1-2 mEq/kg bolus

* Infusion (@ amps in 1 L of DSW of % NS) to run at 2
ml/kg/hr




