
A nerve impulse travels down an 
axon to the axon terminal and 
causes synaptic vesicles to bind to 
the terminal membrane bordering 
the synaptic cleft.                                            

  Synaptic vesicles release 
acetylcholine (Ach) which diffuses 
through the synaptic cleft and 
attaches to receptors on the 
sarcolemma.  

The sarcolemma's permeability to 
sodium ions (Na+) increases briefly, 
causing sodium ions to rush into the 
muscle cell, which changes the 
electrical conditions of the 
sarcolemma. 

An action potential is initiated that 
sweeps over the entire sarcolemma 
and down into the T-tubules 
(transverse tubules) of the 
sarcoplasmic reticulum (SR). 

The storage areas inside the 
sarcoplasmic reticulum (SR) release 
calcium ions (Ca++) into the 
sarcoplasm of the muscle cell. 

The calcium ions (Ca++) bind to 
troponin molecules and 
tropomyosin molecules move 
causing exposure of myosin 
attachment sites on actin 
myofilaments. 

The myosin heads bind to the 
exposed attachment sites on the 
actin myofilaments to form cross-
bridges, and ATP is cleaved of a 
phosphate group (P+). 

Energy stored in the myosin head 
due to the ATP conversion to ADP + 
P+  is used to produce a power 
stroke.  Myosin heads move the 
actin myofilament towards the 
middle of the sarcomere.  



As long as calcium ions (Ca++) are still 
present, the cycle of muscle 
contraction will occur many times.  
Myosin heads will release from the 
actin (cross-bridge release), return 
to their resting position (recovery 
stroke), bind to another exposed 
attachment site on actin (cross-
bridge formation), and slide actin 
towards the middle of the 
sarcomere (power stroke). 

As the muscle cell contraction cycle 
continues simultaneously in 
sarcomeres throughout the cell, the 
muscle cell shortens. 

When the action potential ends, the 
calcium ions (Ca++) are reabsorbed 
back into the sarcoplasmic reticulum 
(SR) storage areas, causing the 
regulatory proteins (troponin and 
tropomyosin) to resume their 
original shape and position.   

Since the myosin heads now have 
nothing to attach to, the muscle cell 
relaxes and returns to its original 
length. 

 


