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Myofibril

Sarcoplosmic reticulum

Nucleus

Bulging biceps

Muscle

Actin thin filoment Epimysium

Milochondrion ——

Muscle libers

Perimysium

Fascicle



Skeletal Muscle

Epimysium: connective
tissue around muscle

Perimysium: connective Endomysium: connective
tissue around fasicles tissue around muscle cell.

) arcolemma: muscle
Endomysium cell plasma membrane.
ucleus: multiple per

cell and at periphery.

Sarcoplasm:
muscle cell

cytoplasm.

Total muscle: Fasicle: group
groups of fasicles. of muscle cells.
L.
Muscle cell
Key features: or myofiber
1. Movement of skeleton. Myofibril: contains
2. Under volutary control. actin and myosin

3. Rapid and forceful contractions for short durations. filaments.



Epimysium Fascicle
Perimysium <“g_ 40 véi
Muscle fibers
Sarcolemma ﬁ\xo ororfleuron

Blood vessel



SARCOMERO: unidade contratil da fibra muscular

Misculo Tendao Osso .
. Sarcomero

Células embrionérias €
7Y
/4 FIBRAS
MUSCULARES

A
H, 2z
IM‘ 1

Mioblastos  Miotubos

ACTINA MIOSINA [
Filamento Fino Filamento Grosso

MIOFIBRILA

Z

Os filamentos finos deslizam-se sobre os grossos
na presenca de Ca.

e\



Axon terminal

Synaptic end bulb

Neuromuscular junction
_ (NMY)

Sarcolemma

Axon terminal
Myofibril

Nerve impulse

Synaptic vesicle
containing
acetylcholine
(ACh)

Sarcolemma
(a) Neuromuscular junction

Synaptic cleft Synaptic
end bulb

Motor end plate

(b) Enlarged view of the
neuromuscular junction

Synaptic end bulb
0 ACh released

from synaptic vesicle

Synaptic cleft

@ Binding of ACh to
ACh receptors opens

ion channel Motor end plate

e Muscle action
};,, potential produced

(c) Bindina of acetvicholine to ACh recebntors in the motor end plate
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Postsynaptic cell



L disk

T-tubule

Actin

Axon terminal of
somatic motor neuron

reiicmum

ﬁ

Troponm
Tropomyosin M line

Myosin head




(a)

Muscle fiber

_ﬂ

T-tubule
N

2

Axon terminal of
somatic motor neuron

Action potential ——

Sarcoplasmic reticulum

Somatic motor neuron
releases ACh at neuro-
muscular junction.

Net entry of Na*
through ACh receptor-
channel initiates a
muscle action potential.



(?) Acetylcholine (ACh) is released from the

axon terminal of a motor neuron and binds

to receptors in the motor end plate. This binding
elicits an end-plate potential, which triggers an
action potential in the muscle cell.

Axon terminal
Synaptic cleft ; Neuromuscular junction

-~

Sarcolemma
—_— —— — / —_—

(@) Action potential
propagates along the
sarcolemma and down
T tubules

T tubule

Sarcoplasmic

Motor end plate reticulum (SR)

(&) ca?* is actively :'\e?:l;ptors -
transported back 7 ,f———:-‘ =
into lumen of SR © o @ Ca2* ———
following the e o ) Ty
action potential Q9 =Y resie o

(@ Tropomyosin blocks
myosin-binding sites
(muscle fiber relaxes) @ The action otential
triggers Ca“* release

from SR

(@) ca?* binds to troponin,
exposing myosin-binding sites

(8 Crossbridge cycle begins
(muscle fiber contracts)



Troponin T

Troponin C

Troponin |

light chain

Cardiac 3-myosin
heavy chain

a-Tropomyosin

. -

Thin filament
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Thin Myofilament Structure

binding
sites

_ Troponin | 1@
Longitudinal View complex S

Tropenin complex head




Role of Calcium and Myosin (2)

actin filament

__ thick
7 filament

4. Binding of ATP causes
myosin head to return
to resting position.

-
A
7
) - —
{- ‘

1.ATP is hydrolyzed
when myyosin head
is unattached.

; i yosin
cross-bridge ”W“I l' head

—

2. ADP+(P) are bound to
myosin as myosin
head attaches to actin.

3.

ADP+(P)release causes
head to change position

and actin filament to move.




o Myosin heads split
ATP and become
reoriented and
energized

e Myosin heads

R . bind to actin,
,-‘ - ~ T : St LA - .
e U S forming

6] crossbridges

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

N

crossbridges detach

from actin
Myosin heads rotate
toward center of the
sarcomere (power

stroke)



Motor Synaptic
end plate terminal

T-tubule

1. ACh released,
binding to receptors

3. Sarcoplasmic
reticulum
releases Ca?*

4. Active-site
exposure,
cross-bridge
binding

5. Contraction

begins

2. Action
potential
reaches
T-tubule

6. ACh removed by
AChE

7. Sarcoplasmic
reticulum
recaptures Ca?*

S

8. Active sites
covered, no
cross-bridge

interaction

9. Contraction
ends

10. Relaxation
occurs, passive
return to

resting length

</

Steps in the initiation of a contraction

Steps that end the contraction






