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Filament Arrangement in Skeletal 
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Myosin Molecule
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Troponin and Tropomyosin
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The Cross-bridge Cycle
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If [Ca++] is high



Skeletal Muscle Anatomy
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Calcium Dynamics in Contraction and 
Relaxation
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Length-Tension
Relationship in
Skeletal Muscle



Cardiac vs. Skeletal Muscle



Pump Function: Toward a 
Model







Isovolumetric Contraction: Dog Ventricle



LV Pressure Volume Curves: Human



Model of Ventricle
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Estimates of Systolic and Diastolic Capacitances
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PreloadAfterload



Preload

Afterload



Pressure vs Time
With Aortic Load

Pressure vs Volume



Ventricular Model with Constant 
Preload and Afterload



Cardiac Cycle in the P-V Plane



Varying Pre- and Afterloads
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Varying Pre- and Afterloads
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Varying Pre- and Afterloads
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PV Loops(dog): fixed contractility



Pressure Volume Loops in Human 
Using Impedance Catheter



Cardiac Cycle in the P-V Plane



Ventricular Output
Curve
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Ventricular Output vs. Preload and Afterload
(computational model)



Contractility



LV Diastolic Pressure-Volume Curves



Changing Inotropic State Revealed by 
P-V Loops



P-V Loops in Man Using Impedance Catheter
a) Control    b) Dobutamine



P-V Loops in Man Using Impedance Catheter
a) Control    b) Epinephrine
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