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5. Physiology of Muscle contraction 

Muscles contract to produce force, the actin and myosin filaments within the sarcomeres of 

muscle fibers bind to create cross-bridges and slide past one another, creating a contraction. 

 

The events of muscle contraction:  

1. During a normal resting state of a muscle, the muscle membrane is in a polarized state, 

this occurs because: 

 The interior of the muscle cell is negatively charged. It contains a large 

concentration of potassium ions. 

 The exterior of the muscle cell is positively charged. It contains a large 

contraction of sodium ions. 

2. For a contraction to occur there must first be a stimulation of the muscle in the form 

of an impulse from a motor neuron. A motor neuron stimulates a number of muscle 

fibers within a muscle. 

3. The Nerve impulse reaches the muscle fibers of a Neuromuscular Junction, it 

stimulates a reaction in each sarcomere between the actin and myosin filaments.  This 

reaction results in muscular contraction.  

4. When the muscle contraction is over, acetylcholine is destroyed by the acetyl 

cholinesterase. 
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5. Now, Potassium ions move into the cell and sodium ions get out of the cell. ATP is re-

synthesized allowing actin and myosin to maintain their strong binding state. This 

produces repolarization of the muscle membrane. Now the muscle is ready to contract 

again. 

Neuromuscular junction (Myoneural junction)  

A neuromuscular junction is a synapse between a motor neuron and skeletal muscle. The 

space between the motor neuron and the skeletal muscle cell is simply referred to as a 

synapse. Synaptic transmission includes all the events within the synapse leading to 

excitation of the muscle. At this site, the nerve loses its myelin sheath and gets expanded. 
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Acetylcholine is stored in some vesicles present in this expanded portion. Motor end plate is 

the part of the muscle facing the expanded nerve terminal.  

 
The neuron is sending the transmission and is thus referred to as the pre-synaptic cell, while 

the muscle is receiving the transmission and is referred to as the post-synaptic cell. 

Neurotransmitters are molecules stored in the pre-synaptic cell that is secreted into the 

synapse. Neurotransmitters, in turn, bind to receptors on the postsynaptic cell membrane, 

and these receptors are specific for that neurotransmitter. The structure motor end plates 

convoluted and it has enzyme acetyl cholinesterase. 
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