Table 6.1 Comparison of Skeletal, Cardiac, and Smooth Muscles

Characteristic  Skeletal Cardiac Smooth
Body location Attached to bones or, for some  Walls of the heart Mostly in walls of hollow visceral
facial muscles, to skin organs (other than the heart)

Cell shapeand  Single, very long, cylindrical, Branching chains of cells; Single, fusiform, uninucleate;
appearance multinucleate cells with very uninucleate, striations; no striations

obvious striations intercalated discs
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Table 6.1 Comparison of Skeletal, Cardiac, and Smooth Muscles (continued)

Characteristic  Skeletal Cardiac Smooth
Regulation of Voluntary; via nervous system Involuntary; the heart has a Involuntary; nervous system
contraction controls pacemaker; also nervous system  controls; hormones, chemicals,
controls; hormones stretch
Speed of Slow to fast Slow Very slow
contraction
Rhythmic No Yes Yes, in some
contraction
©2018 Pearson Education, Inc. 3

Table 6.1 Comparison of Cardiac, and h Muscles (continued)
Characteristic ~ Skeletal Cardiac Smooth
Connective Epimysium, perimysium, and Endomysium attached to the Endomysium
tissue endomysium fibrous skeleton of the heart

components

Endomysium Endomysium
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Blood vessel

Perimysium

Epimysium -
(wraps entire '
muscle)

Fascicle
(wrapped by
perimysium)

Endomysium
(between
fibers)
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Dark Light Nucleu
(A) band (I) band

(a) Segment of a muscle fiber (cell)
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H zone

Thin (actin)
myofilament

Thick (myosin)
myofilament

- - T T
(b) Myofibril or fibril Iband  Aband
(complex organelle
composed of bundles
of myofilaments)

T
I band M line
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~<—— Sarcomere——>

Thin (actin)
myofilament

Thick (my )
myofilament

(c) Sarcomere (segment of a myofibril)

Axon terminals at
neuromuscular junctions

Spinal cord

’<\:\ Motor Motor
i\ unit1 unit 2

Motor
neuron
cell bodies

(a)
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(b) Fully contracted sarcomere
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‘terminal of motor neuron.
(2 Calcium (Ca%") channels
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Fusing synaptic
¢ icle
Sarcoplasm
(3)Ca* entry causes some h of muscle fiber
Synaptic mm: to elsase heir SN\ Folds of
Scebicholine) by xocyosis. sarcolemma
(@)Acetylcholine diffuses across
the: s—!":-wc cleft and binds to
on:
producing a local change in the
electrical conditions of the
i
W‘!mﬂl.’
(8) The enzyme acetylcholinesterase
breaks down ACh in the synaptic
cleft, ending the process.
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Regulatory proteins In a relaxed muscle fiber, the regulatory proteins
forming part of the actin myofilaments prevent
o) @) I myosin binding (see a). When an action potential
(AP) sweeps along its sarcolemma and a muscle
fiber is excited, calcium ions (Ca**) are released
). from intracellular storage areas (the sacs of the
sarcoplasmic reticulum).
Myosin my Actin my
(a)
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Myosin-binding site Caz The flood of calcium acts as the final trigger for
e o ° * contraction, because as calcium binds to the
o o ° . regulatory proteins on the actin filaments, the
proteins undergo a change in both their shape and
% their position on the thin filaments. This action
y/ y exposes myosin-binding sites on the actin, to which
AN L the myosin heads can attach (see b), and the myosin
) heads immediately begin seeking out binding sites.
Upper part of thick filament only

(b)
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The free myosin heads are “cocked,” much like an
ﬁ oar ready to be pulled on for rowing. Myosin
4’\{ A/\L to actin causes the myosin heads to snap
7 (pivot) toward the center of the sarcomere in a rowing

motion. When this happens, the thin filaments are
slightly pulled toward the center of the sarcomere
(see c). ATP provides the energy needed to release
and recock each myosin head so that it is ready to
attach to a binding site farther along the thin filament.
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Flexion

S

N Hyperextension

Extension

Flexion

Extension

(a) Flexion, ion, and hyp. ion of the and knee
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Muscle

contracting ) /

Origin

Brachialis

Tendon

Insertion
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Hyperextension Extension
Flexion
(b) Flexion, extension, and hyperextension
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Rotation -

Lateral
rotation

Medial
rotation

(c) Rotation
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Abduction

circumduction

(d) Abduction, adduction, and circumduction
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circumduction

(d) Abduction, adduction, and circumduction
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Eversion

(f) Inversion and eversion
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Dorsiflexion

Plantar flexion

(e) Dorsiflexion and plantar flexion
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Pronation Supination
(radius rotates (radius and ulna
over ulna) are parallel)

(g) Supination (S) and pronation (P)
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Opposition

(h) Opposition
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Cranial

Frontalis aponeurosis

Temporalis

Occipitalis

Masseter

Sternocleidomastoid

Trapezius
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Clavicle

Deltoid

Sternum

Pectoralis
major

Biceps
brachii
Brachialis

Brachio- 5
radialis

(a)
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12th rib thoracic vertebra

lliac crest

lliopsoas.| Psoas major .
lliacus 5th
lumbar vertebra
Anterior superior-
iliac spine

Sartorius
Adductor
group

Rectus femoris

Vastus lateralis.

Quadriceps*

\j; Patella

Patellar
ligament

()
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Facial
+Tempora

Shoulder

Pelvisit
o

> Thigh
+Sartorius.

« Adductor muscles

g
«Fibulars longus:
+Extensor digitorum longus Leg )

+ Gastrocnemius
+Tibials anterior

+ Soleus
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(b)
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Pectoralis
major

Rectus
abdominis

Transversus
abdominis

Internal
oblique

External
oblique

Aponeurosis
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Gastrocnemius

Soleus

Calcaneal (Achilles)
tendon

\

Medial malleolus
_‘\ |
Q y

Lateral
—
y malleolus

(b)
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+ Sternocleidomastoid
+ Trapezius

Shoulder/Back
Deltoid

+ Latissimus dorsi

Leg

* Gastrocnemius

+ Soleus

« Fibularis longus
Calcaneal

(Achilles)

tendon
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