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Nervous System: Part V
Interactions With The Muscular System
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Enduring Understanding 4.A.4.b

Interactions among systems

* Interactions and coordination
between systems provide essential
biological activities

—|llustrative example:

* Nervous and muscular




Bundle of
muscle fibers

ot * The contraction of a
aa ""\/ . .
oo —¥ muscle is a typical

Single muscle fiber

Myofibril =5

response generated by
the nervous system.

* Muscle contraction
demonstrates the
interdependence of the
nervous and muscle
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Bundle of
muscle fibers

Single muscle fiber
(cell)
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Arrange These In A Decreasing Hierarchy:

* Muscle

* Muscle fiber cell

* Actin

* Myofibril

* Muscle fibers in bundle
* Sarcomere

* Myosin




CORRECTLY Arranged Into a Hierarchy:

Muscle
Muscle fibers in bundle

Muscle fiber cell
Myofibril
Sarcomere
Myosin

Actin
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(c) Muscle contracted
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 What noticeable
difference do you see
in the relaxed and
contracted
sarcomere?
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Sarcomere
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(b) Muscle contracting
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(c) Muscle contracted
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I I
e Sarcomere—-:

(a)MusclereIaed (ext) - NOW Iets exa mine
contraction on a
molecular level.
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Thin filaments

’-j{&_—Thin filament

Cross-bridge

binding site

Myosin head (low-energy configuration)
Thin filament moves
toward center of sarcomere.
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= Thick
filament
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Myosin head (low- G0 >——~  Myosin head (high-
energy configuration) ' energy configuration)
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Thin fllaments

RO SESS PR35 Thin filament

Myosin head (low-energy configuration)
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l Cross-bridge
Actin binding site

H == Myosin headd{high-
| energy configuration)
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Thin filament moves
tﬂ'ﬂ'ﬂl"d EEI’ItEI" of sarcomere.
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M'fnsln head (low-
energy configuration)




Thick filament

Thin filaments

ﬁm 34— Thin filament

*;jmv,msln head (low-energy configuration)
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= Thick

’ filament

Thin filament moves
toward center of sarcomere.

Cross-bridge
binding site
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Myosin complex with
AlPase

ACIIVATION

Actin Helix

TrRopomyosin
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Troponin



Tropomyosin Ca?* binding sites

Troponin complex
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Myosin o o )
binding site

(b) Myosin binding sites exposed; muscle can contract
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* The arrival of
the action
potential
causes the
sarcoplasmic
reticulum to
release calcium

Motor Neuromuscular
neuron axon junction Mitochondrion

Action
potential

T tubule

Sarco-
plasmic
reticulum

Ca?* released
from sarco-
plasmic
reticulum

Myofibril
y Sarcomere

Plasma membrane

of muscle fiber
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Synaptic terminals at
neuromuscular junctions

Spinal cord

Motor
unit 2

Motor neuron
cell body

Motor neuron

axon
i\
Muscle
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Muscle fibers
(cells)
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