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Fig. 7-6, p. 196




tion. (Acetylchollne Ach)

1- An action potential opens voltage-gated calcium channels in the
terminal button. Calcium ions diffuse into the terminal button

2. Calcium, causes Ach release by exocytosis from vesicles into the
junctional cleft

3. Acetylcholine diffuses in the cleft towards the membrane of
muscle

4. Ach binds to receptor sites on the motor end plate of the muscle
cell membrane.

5. This binding opens channels for sodium influx into the ICF of the
muscle cell.

7. An action potential is initiated through the muscle fiber.




immary of ch%ﬁmeaggemia_ndﬁd%ugs/

that affect the neuromuscular junction

Mechanism that Chemicals or Disease
Alters Release of Acetylcholine

* Cases explosive release of acetylcholine * Black widow spider venom
* Blocks release of acetylcholine * Clostridium botulinum toxin

Block acetylcholine Receptor

* Bind reversibly *Curare

Prevents inactivation of acetylcholine

* Ireversibly inhibits acetylcholinesterase * Organophosphates
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Portion
of myofibril
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Cross-bridge binding sites _ _
Myosin cross bridge

Troponin
Cross-sectional view
Actin ?& Cross-bridge binding site
Troponin —{ Tropomyosin Relaxed
C}Actin binding site
Myosin cross bridge Excited Muscle fiber excited; released Ca?*
binds with troponin, pulling troponin-

Muscle fiber relaxed; no cross- tropomyosin complex aside to

bridge binding because the cross- expose cross-bridge binding site;

bridge binding site on actin is cross-bridge binding occurs

physically covered by the troponin-

tropomyosin complex
Longitudinal view
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Binding of actin and myosin cross
bridge triggers power stroke that pulls Slide 11
thin filament inward during contraction



Actin molecules in thin myofilament

BINDING Myosin cross
o bridge binds to actin

Myosin cross bridge molecule.
|

— POWER STROKE Cross
bridge bends, pulling thin
myofilament inward.

DETACHMENT Cross bridge
detaches at end of power
stroke and returns to original
conformation.

BINDING Cross bridge binds
to more distal actin molecule;

cycle repeated.
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Twitch, Summation, & Tetanus

If muscle is stimulated by an increasing frequency of
electrical shocks, its tension will increase to a near
maximum “ summation “ (i.e incomplete tetanus)
If frequency is so fast no relaxation occurs, a smooth
sustained contraction results called complete tetanus
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The duration
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If a muscle fiber is
restimulated

after it has completely
relaxed, the second
twitch is the same

|If a muscle fiber is
Irestimulated before
||t has completely
|relaxed the second
twitch is added on to
ithe first twitch,

If a muscle fiber is stimulated
so rapidly that it does not have
an opportunity to relax at all
between stimuli, a maximal
sustained contraction known

me_lgnitude as the first resulting in as tetanus occurs.
twitch. Isummation.
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