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· In order to contract a skeletal muscle
· Must be able to propagate an action potential along its sarcolemma
· Must be stimulated by a nerve ending
· Have a rise in intracellular Ca levels, the final trigger for contraction
· Linking the electrical signal is called excitation-contraction coupling

Nerve stimulus of Skeletal Muscle

· Skeletal muscles are stimulated by motor neurons of the somatic nervous system
· This is due to skeletal muscle being voluntary
· Axons of the neurons travel in nerves to muscle cells
· Axons of motor neurons branch profusely as they enter muscles
· So they can reach a lot of different muscle fibers
· Each axonal branch forms a neuromuscular junction with a single muscle fiber
· The SNS affects muscles, not smooth muscle
· Does not control the cardiac and smooth muscle

Neuromuscular Junction
· Formed from:
· Axonal endings, which have small membranous sacs (synaptic vesicles) that contain the neurotransmitter acetylcholine
· The motor end plate of a muscle, which is a specific part of the sarcolemma that contains ACh receptors and helps form the neuromuscular junction
· Though exceedingly close, axonal ends and muscle fibers are always separated by a space called the synaptic cleft
· When a nerve impulse reaches the end of an axon at the neuromuscular junction
· Voltage-regulated calcium channels open and allow Ca to enter the axon
· Ca inside the axon terminal causes axonal vesicles to fuse with the axonal membrane
· This fusion releases ACh into the synaptic cleft via exocytosis
· ACh diffuses across the synaptic cleft to ACh receptors on the sarcolemma
· Binding of ACh to its receptors initiates an action potential in the muscle

Destruction of Acetylcholine
· ACh bound to ACh receptors is quickly destroyed by the enzyme acetylcholinesterase
· This destruction prevents continued muscle fiber contraction in the absence of additional stimuli

Action potential
· A transient depolarization event that includes polarity reversal of a sarcolemma (or nerve cell membrane) and the propagation of an action potential along the membrane

Role of ACh
· ACh binds its receptors at the motor end plate
· Binding opens chemically gated channels
· Na and K diffuse in/out and the interior of the sarcolemma becomes less negative
· Event is called depolarization
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