1° Myotube 2° Myotube

Satellite

/—\
<> W " I
= o
@
_\/__O
<> P <>
T p— S
/©\/
> P <=L
<SS
Myoblasts
2° Myotube
1° Myotube

Satellite Cell

Nucleus Cell
2° Myotube Basal
Lamina
1° Myotube
Satellite
Cell

Myonucleus




2° Myotube

1° Myotube

Satellite
Cells

Satellite
Cell

Myonucleus




Muscle Tendon Bone

Embryonic muscle

77 ucleus |
k;d\\i& ‘ Muscle fibers 9 . ;,\5/6@
Vv

Myoblasts Myot}Jb )
] o] 7l‘lD !

(4CF

Nucleus




Sarcomere

Copyright @ 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins



Sarcomere

O

— Myofilaments in Cross-section / Z

N

—="—=-C — 1 Myosin (Thick)
s e e e Filament
(7/— Tropomyosin

00N .--.’l
00,¢e89200 4

<" Troponin
Complex

Copyright @ 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins



Myosin
Hexamer

(Head) (Tail)

— 3
= ¢ Ny S
> =& S5
<(-‘-_:\ & S —
e —
o, — \ — o / A——— N
< C——C— S — - -
C_' POmO—— pm—r—". . AP— N 10 RS g— S— L S— - e— SO S— "'_3
A \.f." _\:/_" \_l_ -\l NS NS
= = DTS o I TN
S 22 52
C—-C— —_— SO N S
e S VY S

Myosin Filament

Copyright ® 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins



| ' | - ~ Vo . Yo s T
}' \ ~ - bt ’ o £ / ' o " e
<—Desm¢m : | ‘
“Doublet” Intermyeofibrillar —

- . Desmin Filaments

¢~ Desmin Filaments
~ at “M? Line—»
/ o TimarT IR o

*

Longitudinal
Desmin Filaments G




Copyright ® 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins



Wikins




Tendon Stub

Muscle Cell




Myofibrils

| band H zone Z disk A band Z disk
‘ M lineJy
| | i I
Ab nd e N 1 um
[\\ \ v 7 /1

7/7( r\\ \






hld

<C <

(@)




(b)



Troponin complex




(a) . Amino Myosin
Two supercoiled R SFEATRLIS light

o helices chains

-

/ 17 nm
// \Heads

>

nm

Carboxyl
terminus




(b)

Myosin heavy chain

oo -
Trypsin

Light v Heavy
meromyosin meromyosin -
L — —

Papain
o oSl

e






Albert Szent-Gyorgyi
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Layout of titin in the sarcomere.
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Table 10-1 Properties of twitch (phasic) fibers in mammalian skeletal muscles

Slow oxidative Fast oxidative Fast glycolytic
Property (type I) (type Ila) (type IIb)

Fiber diameter

Force per cross-sectional area
Rate of contraction (V)
Myosin ATPase activity
Resistance to fatigue

Number of mitochondria

Capacity for oxidative phosphorylation

<>

—_ = — - > S > —

Enzymes for anaerobic glycolysis

L= > 5 5 — — «—

~
®

Source: Adapted from Sherwood, 2001. = | Low <> Intermediate T High
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(b) Twitch tension over time
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Table 10-2 Characteristics of the major types of muscle fibers in vertebrates
e —_—
( N Striatodmmad™N. )
Property/component \Skclctal / ( Cnrdiucy
) —— ~—
Visible banding pattern Yes Yes

Myosin thick filaments Yes Yes ~
and actin thin filaments
Tropomyosin and troponin ‘es Yes /@ [
Transverse tubules Yes Yes /
Sarcoplasmic reticulum Well developed Well developed .
Mechanism of contraction Slidine of thick Sliding of thick
= 2 2
and thin filaments and thin filam G !
past each other past each othe M" a - —
Somatic nerves 0
B ; -
g Neurogenic
Source of Ca "CF and SR G

activationT | -, g d V a
— B

Gap junctions No @ )
between fibers? ‘ p V (v V

Speed of contraction Fast or slow Slow
depending on -_—
fiber type

Clear-cut relationship Yes Yes

between length and tension

“Neurogenic muscles contract only when stimulated by synaptic input from a neuron. Myogenic muscles endogenously produce depolarizing membrane potentials,
allowing them to contract independently of any neuronal input.

SR, sarcoplasmic reticulum: ECF, extracellular fluid.

Source: A(luptv(l from Sherwood, 2001.



Striated muscle

Property/component Skeletal Cardiac
Visible banding pattern Yes Yes
Myosin thick filaments Yes Yes

and actin thin filaments

Tropomyosin and troponin Yes Yes
Transverse tubules Yes Yes No
Sarcoplasmic reticulum Well developed Well developed Very little
Mechanism of contraction Sliding of thick Sliding of thick Sliding of thick
and thin filaments and thin filaments and thin filaments g
past each other past each other past each other
Innervation Somatic nerves A omic nerves Autonomic nerves
Initiation of contraction®
Source of Ca2t for SR
activation
=ap junctions No Yes
between fibers?
Speed oI contraction Fast or slow Slow Very slow Very slow

depending on
fiber type

7

Clear-cut relationship Yes Yes No No
between length and tension

“Neurogenic muscles contract only when stimulated by synaptic input from a neuron. Myogenic muscles endogenously produce depolarizing membrane potentials,
allowing them to contract independently of any neuronal input.

SR, sarcoplasmic reticulum: ECF, extracellular fluid.

Source: Adapted from Sherwood, 2001.



The sarcolemma (sarco (from sarx) from Greek; flesh, and lemma from Greek; sheath.) also called the
myolemma, is the cell membrane of a striated muscle fiber cell. (wikipedia)
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