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(c) Sarcomere (segment of a myofibril)
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Nerve impulse reaches axon
terminal of motor neuron.

Calcium (Ca2+) channels 
open, and Ca2+ enters the 
axon terminal.

Ca2+ entry causes some 
synaptic vesicles to release their 
contents (the neurotransmitter 
acetylcholine) by exocytosis.

Acetylcholine diffuses across 
the synaptic cleft and binds to 
receptors in the sarcolemma.

ACh binds and opens channels 
that allow simultaneous passage 
of Na+ into the muscle fiber and 
K+ out of the muscle fiber. More 
Na+ ions enter than K+ ions leave, 
producing a local change in the 
electrical conditions of the 
membrane (depolarization). This 
eventually leads to an action 
potential.

The enzyme acetylcholinesterase
breaks down ACh in the synaptic 
cleft, ending the process.
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In a relaxed muscle fiber, the regulatory proteins 
forming part of the actin myofilaments prevent 
myosin binding (see a). When an action potential 
(AP) sweeps along its sarcolemma and a muscle 
fiber is excited, calcium ions (Ca2+) are released 
from intracellular storage areas (the sacs of the 
sarcoplasmic reticulum).

Actin myofilamentMyosin myofilament

Regulatory proteins

(a)
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The flood of calcium acts as the final trigger for 
contraction, because as calcium binds to the 
regulatory proteins on the actin filaments, the 
proteins undergo a change in both their shape and 
their position on the thin filaments. This action 
exposes myosin-binding sites on the actin, to which 
the myosin heads can attach (see b), and the myosin 
heads immediately begin seeking out binding sites.

Upper part of thick filament only

Myosin-binding site

(b)

Ca2+
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The free myosin heads are “cocked,” much like an 
oar ready to be pulled on for rowing. Myosin 
attachment to actin causes the myosin heads to snap 
(pivot) toward the center of the sarcomere in a rowing 
motion. When this happens, the thin filaments are 
slightly pulled toward the center of the sarcomere 
(see c). ATP provides the energy needed to release 
and recock each myosin head so that it is ready to 
attach to a binding site farther along the thin filament.

(c)
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(a) Flexion, extension, and hyperextension of the shoulder and knee
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Dorsiflexion

(e) Dorsiflexion and plantar flexion

Plantar flexion

© 2018 Pearson Education, Inc. 20



EversionInversion

(f) Inversion and eversion
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