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STRIATED MUSCLE

« Two types: SKELETAL and CARDIAC
« More similar than they are different
» Skeletal muscle the archetype for both
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Structure of a Skeletal Muscle
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ORGANIZATION IN
SKELETAL
ANATOMIC
MUSCLES

— CT bundles demarcate
FASCICLES

— Fascicles composed of
MYOFIBERS

— Myofibers are cells

— Myofibers contain

MYOFIBRILS

* Orderly arrays of
filamentous subunits

— Myofibrils are made of
MYOFILAMENTS

* Actin and Myosin



SKELETAL MUSCLE

“VYoluntary” i.e., usually
under conscious control

— Intimate, absolutely
necessary interaction
with nervous tissue

— Responds only to nervous
stimuli

Most abundant form

Function to provide for |
movement \

\

Affected by hormones,

nutrition, disease, etc.

Cross striations are
hallmark
— Very large cells

— Blood vessels between \

\
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MYOFIBER

Basic cell of skeletal muscle

— EACH myofiberis a
SINGLE CELL

May have 1000’s of nuclei
100-150 microns diameter

A single Myofibers may be
several FEET long

Highly specialized
— Cannot divide

Packed with contractile
elements in PARALLEL

and in REGISTER with each
other

— Cytoplasm almost
wholly contractile
material

— Sarcomeres laid end to
end like railroad cars

— Each myofibril is
anchored at the ends of
the myofiber
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FROM Z TO SHINING Z: THE SARCOMERE

Basic contractile unit of striated muscle

Each myofiber has millions of them in series
Sarcomeres contract about 0.4 microns each

e of actin & myosin microfilaments
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NEURAL
RELATIONSHIPS
INSMOOTH
MUSCLE

e NO elaborate
NM]

* Nerve fibers
end on cells

 Neurotrans-
mitter uptake
by pinocytosis
and/or
diffusion
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CARDIAC
MUSCLE

* Individual
cells
— Nucleus in
center
* Striations
faint
* Unique
INTER-
CALATED
DISK

— Diagnostic PRl

feature of ERYTHROCYTES “= -
CM! T

-—
-

s S ST



e In Cross
Section:

— Nuclei In

CENTER of
cell

— Cells all about
the same size

— Proportionally
more nuclei
per unit area
than Smooth
muscle




THREE CROSS SECTIONS

ALL AT APPROXIMATELY THE SAME MAGNIFICATION
LEFTTO RIGHT: Cardiac, Skeletal, Smooth



CARDIAC
MYOCYTES

» Striations have
e o INTERCALATED
same origin as DISK
Skeletal cells

 Length 70-100
microns

« Width 10-20
microns
— CM Fibers
composed of

cells attached
end-to-end!

COLLAGEN
‘.5.

FIBRILS

CALATED
DISK

Single Central Nudeus



INTERCALATED DISKS

Special
structure for
COMMUNI-
CATION &
ADHESION

3-D interlocking
of adjacent cells
at ends

ID includes
adhering

Tt ‘( =3 &
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INTERCALATED DISKS DISK AT ABOUT 50,000x

A-BAND |-BAND Z-LINE
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SMOOTH MUSCLE CELLS

“Spindle shaped”

Lie adjacent to each other in sheets

Single central nucleus

Nuclei are blunt-ended or “cigar’ shaped

EM shows microfilaments & pinocytotic vacuoles

Smooth Muscle Cells

Zeﬁsed Individual Bundle of Cells
ells cut in cross-section






ASSOCIATION OF
SMOOTH MUSCLE
CELLS

* Adjacent cells
have gap
junctions to
communicate

* Pinocytotic
vesicles
present

— Ingestion of
hormones,
neurotransmi
tters, etc.




HISTOLOGY
OF SMOOTH
MUSCLE

* Cross sections
have
characteristic
appearance

* Longitudinal
sections easily
mistaken for CT

* Tonus causes
nuclei to
“wrinkle” or

“corkscrew”’ in
LS




EXTENDED
SMOOTH MUSCLE CELL

Contractile
Nucleus Fibers

Contractile
Nucleus Fibers

Histology of Smooth Muscle Contraction causes "corkscrew" appearance
In the Extended State (top) of the nuclei
In the Contracted State (bottom)

HISTOLOGY OF SMOOTH MUSCLE

» State of contraction affects appearance!
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NORMAL FIBERS
|

ATROPHY

Y

*Loss of muscle
mass

‘NUMBER of
cells does NOT
change

. " *Decrease in
N Sy volume, loss of
' ' contractile,

R g M P he X5 elements -

ATROPHIED .. "7 ‘ -then revermﬁP
FIBERS . |



«CAUSES OF

ATROPHY s
Di MUSCLE
T FIBERS —a
*Malnutrition
*Nerve damage

“. +Disease

< . ~
- “AREA OF / | |
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GREAT MOMENTS IN GENETIC ENGINEERING..,

"WERE FROM HOLLY FARMS, SIR.

6 T7 WED LIKE TO TRANSFER SOME
1| OF YOUR GENES INTO

CHICKENS."




