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Insevlion
= Skeletal muscles are formed of several bundles of skeletal

.
S

muscle cells. They are attached by {fendons to bonesy .

= When a skeletal muscle contracts, the tendon will be p_L_iU_C_(_i and
this will pull the bone resulting/iﬁﬁovemexlt.

= The belly of the muscle is the fleshy (wide) part between the
tendons. e s

= Muscles have more than one bony attachment:

- the attachment of a(tendon) to the relatively [stationary bong) is
called the origin. SR e &

5 the attachment of the muscle’s other(tendop to the(relatively

) ,/'l" f?")’ <—movable bone) is called the insertion. .
- the action/s of a muscle are the main movements that occur during

contraction (e.g., flexion or extension).




“‘d;ﬁaenaa[@j to optimally use the contractile ability of

Mu - tissué is the type of tissue whose cells are

the cells.

Cell membrane = Sarcolemma

Cytoplasm = Sarcoplasm
Smooth endoplamsic reticulum = Sarcoplasmic reticulum

Muscle cells = Muscle Fbex

l because ifs Long than

c:HwEW' cell -

» Muscle cells
are relatively
long, therefore,
they’re called

muscle fibers

» There are
tl%e types of
muscle cells:

_— 3— Smooth muscle cell
Fig.1: Types of muscle cells.
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> Smgglh_muscle cells are held together by (desmosomes: Also,
gap junctions are present between the cells to allow the spread >

of Ca** (and thus contgz&tign) rapidly between them.
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Fig.2: Cardiac muscle cells.

A °
—
~




-

o 'TLQll&anization of Skeletal muscles:
> Skelc ¢ ¢ muscle fibers
eletal muscles are formed of several(bundleg)of muscie ZU===

» Each fiber is surrounded by
Endomysium: a loose  areolar
connective tissue layer. Each bundle is
surrounded by connective  tissue
Perimysium. The whole muscle is
surrounded by Epimysium: a dense
connective tissue layer.

» The collagen fibers in these three connective tissue layers will

extend beyond the fleshy part of the muscle to form the cord-like
tendons or the broad aponeuroses that attach muscles to bones.
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Fig.3: Structure of skeletal muscles and
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[ tion of skeletal and cardiac muscle cells:

Skelet :
al and cardiac muscle fibers, under the LM,

appear :

af:czll]:; have alternating dark and light areas. These

i the A and I bands respectively. The banding
€ to the regular arrangement of the Ghiw

myofilament \Actin and the Ehick myofilament

Fig.4: Striation under
light microscope.

v Under the EM, this arrangement proves to be more
complex.

1
Sarcomere {

Fig.5: Striation under
electron microscope.

v H Zone: alighter colored area within the A band.

v M Line: darker colored line in the middle of the H zone.
. Line): a dark line in the middle of the light 1
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| | v/ The Sarcomere: 15 the
repetitive functional
subunit of the
contraction apparatus.
It extends from one Z-
line to the next Z-line.

— Endomysium v Several sarcomeres

iy arranged  end-fo-end
S A — form the cylindrical
S - myofibrils. Each
o —swwenmd  muscle fiber contain
T Satellite >
e several myofibrils.

€ Muscle fiber

Fig.6: Sarcomeres and myofibrils.
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Inactive Satellite cells

are present close to the muscle fibers. When INjury occurs,
the satellite cells become active, divide and form new
skeletal muscle fibers. This is also thought to be the
mech?nism by which skeletal muscles hypertorphy after
exercise.

* Cardiac muscles cannot divide and they lack satelli Ls.

After mjury, the ‘damaged muscles) are replaced by a
‘conmective tissue scaf’

<* Smooth muscle cells can divide, and, therefore, can easily
replace damaged cells. s




v Muscles Of The Head
Viuscles Of Facial Expression - ars) e Sidles

® Musce " faci
luscles of facial expression:

Lie within the subcutaneous layer. —» A G2

U ’ e S-S B S ° .
b lﬁuall) originate from skull bones) & insert into the
skin.

Are all supplied by the Facial nerve.

3 Becaus§ of their insertions, the muscles of facial
expression move the skin rather than a joint when they
contract. Because of this, these muscle produ@éJ the wide

variety of facial expressions that humans have.
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Fig.7: Muscles of facial expression.
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Muscles of Mastication (Chewug_)

V3 D
4 < i own as
= Four pairs of muscles move the mandible, and are kn

t.c/ﬁ\uw“l l
® They are all supplled by the mandibu

triceminal nerve. 2 :
s The masseter, temporalis, and medial pterygoid close the

mouth and account for the strength of the bite.
s The medial and lateral pterygoid muscles help to chew by
moving the mandible from side to side.

= The lateral pterygoid is also the main depresseser of the
mandible as in opening the mouth- \Note that Gravity assists
in depressing the mandible (plus other muscles). SWHEL

lar branch of the
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Fig.8: Muscles of mastication.
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