Cardiac Electrophysiology
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Cardiac Electrophysiology

* Impulse generation

— Nonautomatic fibres:
Ordinary working
myocardial fibers and
cannot generate impulse
of their own.

— Automatic fibres: SA
node, AV node, His-
Purkinje system.
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Cardiac Electrophysiology

* Impulse generation Rapid depolarization due
40 . .. S 1 ; to opening of voltage-
INa* channels dated fast Na+ channels
5

~ Plateau (maintained
depolarization) due to
opening of voltage-gated
slow Ca+ channels and
closing of some K+
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.I Phase 0: Depolarization
Rapid Na+ entry

’
Phase 1: Early depolarization
LEEH slow entry

|
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Phase 2: Plateau
continuous repolarization

kSlﬂW entry of sodium and calcium

Phase 3: Repolarization
Potassium outflow

Action potential of cardiac muscles
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[ Phase 4: Pacemaker potential

LPhase 1 - 3: Refractory period ]
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[ Ref: Pharmaco| Ther. 2005;107(1):59-79, ]
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Refractory periods in cardiac cycle
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Cardiac Electrophysiology

* Conduction:

— The Na+ channels get progressively inactivated as the
resting membrane potential (RMP) drops over the —80
to —60 mV range.

— Consequently, less negative the RMP at which
activation occurs, fewer are the Na+ channels

available for activation-slope of ‘0" phase
depolarization, AP amplitude and conduction velocity
are reduced.



Cardiac Electrophysiology

* Excitability:

— Hyperpolarization decreases excitability while small
reductions in resting membrane potential increase
excitability by respectively increasing and decreasing
the gap between it and the threshold potential.

* Refractory period

— The effective refractory period (ERP) which is the
minimum interval between two propagating Action
Potentials.

— Most antiarrhythmic drugs increase ERP/Action
Potential duration ratio.
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Normal Intervals
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P-Rinterval* =0.12- 0.20 sec
QRS width = 0.08 - 0.12 sec
Q-T interval 0.35- 0.43 sec

* The PR interval should really be referred to as the PQ interval; however it is commonly
referred as the PR interval



Autonomic influences on cardiac
electrophysiology and contractility

Effect of stimulation
Parameter
Parasympathetic (ACh) Sympathetic (Adr)
Automaticity
SA node Bradycardia Tachycardia
Ectopic ventricular Enhanced
Refractory period
Atria Shortened (inhomogeneous) Shortened
Conducting tissue Prolonged Shortened
Conductivity Decreased Enhanced
Contractility Decreased (little effect on Increased
ventricle)
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Monitor your blood pretiure

S i b e Maintain a healthy welght
ﬁ larget a body mass index (BMi)
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Eat a heart-healihy diel Make vegetabldes and fruit
WhotE graans, and Mshn mesillme stapees. Lin

saturated fat. and added sugar




