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A skeletal muscle fiber
when stimulated by a motor
neuron at a neuromuscular
junction. The stimulus arrives in
the form of an action potential at

the synaptic terminal.

4 B
Excitation-contraction coupling ‘
Atthe the action

causes the release of ACh into the synaptic —
cleft. The ACh diffuses to the motor end
plate, binds to receptors, and opens sodium
ion channels, which leads to the production
of an action potential in the sarcolemma.

The action pt inthe

travels along the T tubules to the triads,
where it triggers the release of calcium
ions from the terminal cisternae of the

sarcoplasmic reticulum.
Thick-thin
The contraction cycle then begins, and it " H
will continue as long as ATP is available Jlament nterction..
and action potentials are still produced at P | et
the motor end plate.

As the thick and thin filaments interact, I
the sarcomeres shorten, pulling the ends #‘
of the muscle fiber closer together. i

During the contraction, the entire skeletal
muscle shortens and produces a pull, or ”
tension, on the tendons at either end.

=| Tension
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" membrana
/1
Action potential Outside of cell /
= = + + + + +

Mat Inside of cell
+. -— — - — - —
=1 + + + + + +

o The membrane depolarizes as Ma* ions rush in. The inside

of the cell becomes positive compared to the outside.

K+ Action potential

+ + - = + + + +
= | = +*+ — = = =

MNa*
— = + + — = — —
ﬁ-l* — + + + +

K
e The action potential triggers Na* channels to open in the

next area of membrane. Meanwhile, K* channels open in
the first area, and K* ions diffuse out.

v

+
+..-'b+ -
+

Resting potential K+ Action potential
+ + tam et — | — + +
- - — - + 4 - -
Ma*
- - - = + + — =
+ + ﬁa+ - | - + +
K*

e As the nerve signal moves along the nauron, the resting
potential is restored behind it
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Sarcolemma

Q Action potential in the
sarcolemma carried to )
the interior of the cell Sarcoplasmic

through the T tubules |\ _| reticulum
Action
potential

T tubule

Tropomyosin removed
from blocking position Ca2+

.))“’} TR,

/-
TRAOPLT
‘@

€ Activated myosin head binds to
active site pulling the actin over
the myosin and contracting
the sarcomere

Calcium binds to Tn-C subunit
of troponin, causing exposure
of the actin active site
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