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Objectives

By The end of this lecture students should be able to:
Distinguish the cardiac muscle cell microstructure
Describe cardiac muscle action potential

Point out the functional importance of the action
potential

Follow the cardiac muscle mechanism of contraction
Delineate cardiac muscle energy sources
Outline the intracellular calcium homeostasis

Explain the relationship between muscle length and
tension of cardiac muscle (Fraitarling law of the
heart)
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MAGNIFIED VIEW OF CARDIAC MUSCLE CELLS
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Cardiac Muscle Vs Skeletal Muscle

X

X

Syncytium structure

Gap Junction (electrical coupling) low resistance
area

Poorly developed Sarcoplasmic reticulum (SR)

Transverse (T)Tubule onlhe (i.e.One Fubule
Der sarcomere)

Rich In mitochondria
| OW In nuclel




Membrane potential (mV)

Permeability Changes and lonic Fluxes During
an Action Potential (skeletal Muscle)
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Membrane potential (mV)
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The Action Potential

Muscle

In Skeletal and Cardiac
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Conformations of a Voltage-Gated Na* Channel
(inactivation gate) h Gate

!
@ctivation gate m Gate

Extracellular fluid (ECF)
Plasma membrane

Closed but capable Open (activated) Closed and not
of opening capable of opening
(inactivated)

Intracellular fluid (ICF)

12



Membrane potential (mV)
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Ca?+ is exchanged ((9) Na* gradient is maintained
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Mechanism of Cardiac Muscle
Excitation, Contraction & Relaxation
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