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Three Types of Muscle Tissues

Skeletal Muscle Cardiac Muscle
'+ usually attached e wall of heart
to bones * involuntary -
e voluntary- under not under
conscious control conscious
o striated control
Smooth Muscle > S

« walls of most viscera,
blood vessels, skin

* involuntary - not under
conscious control

* not striated
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CHARACTERISTIC SKELETAL

Comparison of Skeletal, Cardiac, and Smooth Muscle

CARDIAC

SMOOTH

Attached to bones or (some
facial muscles) to skin

Body location

Walls of the heart

Single-unit muscle in walls of hol-
low visceral organs (other than
the heart); multiunit muscle in
intrinsic eye muscles, airways,
large arteries

¢

Cell shape and
appearance

Single, very long, cylindrical,
multinucleate cells with ob-
vious striations

Branching chains of cells;
uni- or binucleate; striations

Single, fusiform, uninucleate; no
striations




Special Characteristics of

Muscle Tissue
Excitability (responsiveness or

irritability): ability to receive and
respond to stimuli

Contractility: ability to shorten when
stimulated

Extensibility: ability to be stretched or
extended without damage

Elasticity: ability to recoil to resting
length (bounce back) b SIS

Skeletal muscle cell

—— k‘?‘r‘&&-
Smooth muscle cell
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Functions of a Muscle
Tissue

£ Movement:

Skeletal- locomotion, vision, facial expression
Cardiac- blood pumping

Smooth- food digestion

Posture: (skeletal)
Joint Stability: (skeletal)

Heat Generation:(skeletal)
A. shivering to increase heat production

B. contract muscle to provide heat




Microscopic Anatomy of
Skeletal Muscle Fiber
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s+ Sarcolemma

e sacroplasm

e sarcoplasmic reticulum
 transverse tubule

e triad

e cisterna of sarcoplasmic

reticulu m Capyright © The McGraw-Hill Companies, Inc. Petmissicn required far reproduction er display.
Myofibrils
e transverse tubule d
o Cisternae of
- myOﬁbrll sarcoplasmic reticulum |- Triad
Transverse tubule

e actin filaments
* myosin filaments
e sarcomere

Sarcoplasmic
reticulum
Openings into
transverse tubules
Mitochondria

Thick and thin
filaments

Nucleus

Sarcolemma
Sarcoplasm




Microanatomy of a Muscle Fiber
(Cell)
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reticulum sarcolemma

terminal
cisternae

mitochondria
' myoglobin
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Skeletal Muscle Tissue

Muscle Proteins
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kinds of proteins

1) Contractile proteins
Generate force during
contraction
2) Regulatory proteins
Switch the contraction
process on and off
3) Structural proteins

Align the thick and thin
filaments properly

Provide elasticity and
extensibility
Link the myofibrils to
the sarcolemma Sarcomere

M creatine kinase
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Longitudinal section of filaments
within one sarcomere of a myofibril
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Thick filament : O Ehin
k filament consists of many A thm fllament con5|sts of two strands

olecules whose heads protrude of actin subunits twisted intoa helix
te ends of the filament. plus two types of regulatory proteins

(troponin and tropomyosin).
Portion of a thick filament

| - 0 .
Mvosin head ' Portion of a thin filament
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Tr6pomyosin Troponin Actin |
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~ Tail Active sites
s | Actin / r myosin
' | its / S tachment
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Myosin molecule Actin subunlts




action & Relaxation of Skeletal Muscle
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Transverse Terminal
—Sellrcolemrry tubules \ f:lstern of SR » Muscle action paotential —

Ca? release
channels closed

L]
Ca® release

channels open * =« °
P (1 1 . :

-»..-.-; R L TR %

Thin filament

Myosin-binding Myosin
Troponin site on actin

Key:
o -ca . Ca®" binds to troponin, which changes the
Troponin holds tropomyosin in position = Ca?* active shape of the troponin-tropomyosin complex
to block myosin-binding sites on actin. transport pumps

and uncovers the myosin-binding sites on actin.
< =Ca?* release

channels (b) Contraction

(a) Relaxation

Figure 10.08 Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.




Wy Contraction & Relaxation of
Skeletal Muscle
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(a) One thick filament and a myosin molecule

Actin Troponin Tropomyosin

Myosin-binding site (covered by tropomyosin)

(b) Portion of a thin filament
Figure 10.05 Tortora - PAP 12/e

Copyright @ John Wiley and Sons, Inc. All rights reserved.




Myosin heads
hydrolyze ATP and
become reoriented
and energized

Myosin heads
’ bind to actin,

R, forming

r B crossbridges

Contraction cycle continues if
ATP is available and Ca?* level in
the sarcoplasm is high

As myosin heads

bind ATP, the
crossbridges detach e Myosin crossbridges
from actin rotate toward center of the

sarcomere (power stroke)




