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• Physiologic anatomy.Physiologic anatomy.

• Action potentials.Action potentials.

• Excitation-Contraction coupling.Excitation-Contraction coupling.

• Conductive pathways.Conductive pathways.



    

Three types of cardiac Three types of cardiac 
musclemuscle

1.1. Atrial.Atrial.

2.2. Ventricular.Ventricular.

3.3. Excitatory and conductive muscle Excitatory and conductive muscle 
fibers.fibers.



    



    

Characteristics-Cardiac muscle Characteristics-Cardiac muscle 
as a Syncytiumas a Syncytium

• Striated.Striated.

• Typical myofibrils that contain actin- Typical myofibrils that contain actin- 
myosin filaments.myosin filaments.

• Intercalated discs (gap junctions).Intercalated discs (gap junctions).



    



    

Intercalated discsIntercalated discs

• Cell membranes separating cardiac Cell membranes separating cardiac 
muscle cells from one another.muscle cells from one another.

• Electrical resistance through the Electrical resistance through the 
discs is 1/400 of the resistance discs is 1/400 of the resistance 
through the outside membrane through the outside membrane 
because of:because of:

• The cell membranes fuse with each The cell membranes fuse with each 
other forming gap junctions (allow other forming gap junctions (allow 
totally free diffusion of ions).totally free diffusion of ions).



    



    

Two functional syncytiumsTwo functional syncytiums

• Atrial syncytium (walls of the atria) and Atrial syncytium (walls of the atria) and 
ventricular syncytium (walls of the ventricles).ventricular syncytium (walls of the ventricles).

• Fibrous tissue separates them so potentials Fibrous tissue separates them so potentials 
are normally conducted only by way of a are normally conducted only by way of a 
specialized conductive system (the A-V specialized conductive system (the A-V 
bundle).bundle).

• The atria contract a short time ahead of the The atria contract a short time ahead of the 
ventricles. (allows effective pump action).ventricles. (allows effective pump action).



    



    

Action PotentialsAction Potentials



    

Cardiac muscle action potentialCardiac muscle action potential



    

Fast Na channelsFast Na channels



    

Fast Na channelsFast Na channels

• Remain open for only a few Remain open for only a few 
10,000ths of a second and then 10,000ths of a second and then 
abruptly close.abruptly close.

• Allow tremendous amounts of Na Allow tremendous amounts of Na 
ions to enter the cell.ions to enter the cell.



    

Slow Ca channelsSlow Ca channels



    

Slow ca channelsSlow ca channels

• Slower to open.Slower to open.

• Remain open for several tenths of a Remain open for several tenths of a 
second.second.

• A large quantity of Ca and Na flows A large quantity of Ca and Na flows 
through causing: through causing: 

1.1. The plateau.The plateau.

2.2. Help to excite the muscle contractile Help to excite the muscle contractile 
process.process.



    



    

Velocity of signal Velocity of signal 
conductionconduction



    

Refractory periodRefractory period



    



    

Excitation-contraction Excitation-contraction 
couplingcoupling



    



    



    



    



    



    

• The strength of contraction of cardiac The strength of contraction of cardiac 
muscle depends to a great extent on muscle depends to a great extent on 
the the [Ca] in the extracellular fluid.[Ca] in the extracellular fluid.

• The ends of the T-tubules open The ends of the T-tubules open 
directly to the outside of the cardiac directly to the outside of the cardiac 
muscle fibers.muscle fibers.



    

Duration of contraction and Duration of contraction and 
effect of heart rateeffect of heart rate

• The duration of contraction of cardiac muscle The duration of contraction of cardiac muscle 
is mainly a function of the duration of the is mainly a function of the duration of the 
action potential-about 0.2 sec in atrial muscle action potential-about 0.2 sec in atrial muscle 
and 0.3 in ventricular muscle.and 0.3 in ventricular muscle.

• At 72beats/min the period of contraction is At 72beats/min the period of contraction is 
about 40% of the cycle. At 3x normal this about 40% of the cycle. At 3x normal this 
period is about 65% and the heart does not period is about 65% and the heart does not 
remain relaxed long enough to allow remain relaxed long enough to allow 
complete filling.complete filling.



    

Morphology of action potentials Morphology of action potentials 
of cardiac cellsof cardiac cells



    



    

Sinus node action potentialSinus node action potential



    



    

Thank youThank you
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