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Fig. 10.04
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Fig. 10.06

Thick filament

Myosin tail Myosin heads

(crossbridges)

(a) One thick filament (above) and a myosin molecule (below)

Actin Troponin Tropomyosin

Myosin-binding site (covered by tropomyosin)

(b) Portion of a thin filament
10.06



Composition of Thin Filaments

n @ @ o
.0 S QogBinding site for attatchment

Actin molecules W/t myosin cross bridge

Tropomyosin Troponin

Thin filament



Structure of Myosin Molecules and Their Organization within a Thick Filament

Actin binding site
Myosin ATPase site

Acetate 60 (Figure 8-5) © 1993 West Publishing Company
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Fig. 10.07

2 Sarcomeres
' Hzone Iband Aband '
i I Thick ﬁlam%
Z disc Thin filament Z disc M line Z disc

(a) Relaxed muscle

YYY

(c) Maximally contracted muscle
10.07



Fig. 10.08
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Sources of energy for muscle contraction
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Fig. 10.10
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Figure 4. One motor unit can control multiple

muscle cells.
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(6) ACh effects are terminated by its
enzymatic breakdown in the synaptic
cleft by acetylcholinesterase.

Postsynaptic membrane
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Neurotransmitter released diffuses
Axon terminal across the synaptic cleft and attaches
to ACh receptors on the sarcolemma.

T tubule
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SMOOTH MUSCLE CELLS
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Intracellular

Receptor fluid
KEY
PL-C = phospholipase C
DAG = diacylglycerol
PK-C = protein kinase C
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G protein. enzyme, remains in the membrane, profeins. creating a
and IP3, which diffuses Ca?+ signal.
into the cytoplasm.
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Table 12.8 | Comparison of Skeletal, Cardiac, and Smooth Muscle

Skeletal Muscle

Striated; actin and myosin
arranged in sarcomeres

Well-developed sarcoplasmic
reticulum and transverse tubules

Contains troponin in the thin
filaments

Ca?* released into cytoplasm from
sarcoplasmic reticulum

Cannot contract without nerve
stimulation; denervation results
in muscle atrophy

Muscle fibers stimulated
independently; no gap junctions

Cardiac Muscle

Striated; actin and myosin arranged in
sarcomeres

Moderately developed sarcoplasmic reticulum
and transverse tubules

Contains troponin in the thin filaments

Ca’* enters cytoplasm from sarcoplasmic
reticulum and extracellular fluid

Can contract without nerve stimulation; action
potentials originate in pacemaker cells of heart

Gap junctions present as intercalated discs

Smooth Muscle

Not striated; more actin than myosin; actin inserts
into dense bodies and cell membrane

Poorly developed sarcoplasmic reticulum; no
transverse tubules

Contains calmodulin, a protein that, when bound
to Ca?*, activates the enzyme myosin light-chain
kinase

Ca?* enters cytoplasm from extracellular fluid,
sarcoplasmic reticulum, and perhaps
mitochondria

Maintains tone in absence of nerve stimulation;
visceral smooth muscle produces pacemaker
potentials; denervation results in hypersensitivity
to stimulation

Gap junctions generally present




