Functions of Muscle Tissue

¢ Producing body movements

+¢ Stabilizing body positions

+* Regulating organ volumes
bands of smooth muscle called sphincters

+* Movement of substances within the body
blood, lymph, urine, air, food and fluids, sperm

¢ Producing heat
involuntary contractions of skeletal muscle (shivering)

Properties of Muscle Tissue

¢ Excitability
respond to chemicals released from nerve cells
+» Conductivity
ability to propagate electrical signals over membrane
¢ Contractility
ability to shorten and generate force
¢ Extensibility
ability to be stretched without damaging the tissue
¢ Elasticity
ability to return to original shape after being stretched




Types of Muscle Tissue
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Muscle Filament

LW
. o4

i ol A

Muscle Filament

W 7-6

(@)Wl — AR AL N T W B ST RR
FAM B (& @ H E Hwdey J Mol Biol, 37: 507-520,
1068} =

(i B — WL R R A R AL IS
AR - G R — SRS S RN s
[+ B2b « SRR = W AL ] -

10




Muscle Filament
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Thick (myosin) Filament
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Neuromuscular Junction (NMJ)
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Excitation-Contraction Coupling
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Excitation-Contraction Coupling
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Excitation-Contraction Coupling

Somatic motor neuron
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3 Sources of ATP Production
Within Muscle
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3 Sources of ATP Production
Within Muscle
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Isotonic and Isometric

Movement

Concentric contraction while
picking up a book

Figure 10-16a Principles af Anatomy and Physiology, 11/e

Contraction
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Figure 10-16¢ Principles of Anatomy and Physiology. 11/e
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Twitch Contraction
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Smooth Muscle Skeletal Muscle
[ 1 Cytosolic Caz*} [ 1 Cytosolic Caz*]

l l

[Caz'binds to calmodulin} [ Ca?*binds to troponin }

in cytosol on thin filaments

.
Ca?*-calmodulin complex l
binds to myosin Conformational change in
light-chain kinase troponin moves tropomyosin
out of blocking position

Myosin light-chain kinase

myosin cross bridges
bind to actin

uses ATP to phosphorylate
[ Myosin cross bridges }

.
Phosphorylated
cross bridges
bind to actin filaments Cross-bridge cycle
produces tension and
Cross-bridge cycle shortening
produces tension and
shortening
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