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Topics of the lecture

A. Types of muscles

C. Excitation — contraction coupling
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A. Types of muscles

Types of muscles

Skeletal Cardiac Smooth
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Types of muscles
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Skeletal

Skeletal muscles
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+Cell membrane (Sarcolemma).
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Topics of the lecture

A. Types of muscles
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Muscle cell = muscle fiber = Myofiber

Each Muscle cell (muscle fiber — Myofiber) has,

«Cytoplasm (Sarcoplasm)
*Mitochomdria

*Myofibrils (contractile proteins) = Actin myofilaments and
Myosin myofilamants

*Elastic proteins
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I - Vvyosin filament (Thick filament)

eeeesssssssm = Actin filament (Thin filament)
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I - Vyosin filament (Thick filament)

eeessssssssm = Actin filament (Thin filament)

— = 7 |ine = in between line

Sarcomere

Sarcomere

Sarcomere Sarcomere

Each Sarcomere contain One Myosin and ends of 2 Actins
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= Myosin filament (Thick filament)
= Actin filament (Thin filament) Each Mysosin filament is composed of Myosin Molecules

=Zline

| Myosin filament

__Myosin molecule

iH zone
A band

| band
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2 heavy Polypeptide chains forming a helix 2 heavy Polypeptide chains forming a helix

4 light Polypeptide chain

1127

"e"%?ﬁ”ﬁm”ﬁfﬂag-lah Hassan ElaTaly

161127 161127

lecture 06-Sohag-Ph2-Hassan Elalaf_1§ lecture 06-Sohag-Ph2-Hassan Elalaf_1¢

[/
4

Each head contain One ATP binding site and

One Actin binding site

Heads + Arm (neck) = Cross bridge

Po oo L ILILIVICIGILIGN, SN2
[H

TeasdsssusEmssssssssssnnnnnnpat

| R
i i 2%
! 12 i
1 [H =
T I -
H -

fmmmmm e L Tail ‘

Tail | or

neck

161127 161127

lecture 06-Sohag-Ph2-Hassan Elalaf_1 lecture 06-Sohag-Ph2-Hassan Elalaf_1§




Hlngs

s Hings

161127 lecture 06-Sohag-Ph2-Hassan Elalaf_19

reaeeend

Myosin (thick)
filamant
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Most central part of the myosin filamant is empty ( without
heads)!1?77?
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Tropomyosin Zbinding sites Troponin complex

Myosin-binding sites blocked
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Myosin-
binding site

Myosln-b!nding sites exposed
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Thick filament with splayed myosin heads
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Actin filament is composed of,
*Actin F, which contians binding sites with heads of Myosin

*Tropomyosin which block interaction between Head of myosin and its
binding site on action molecule if contraction is not needed .

«Troponin ,upon appropriate signal , move tropomyosin away from
binding site at-actin.F-so head-of myosin can-bind
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Tropomyosin Ca®*-binding sites

Troponin complex
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Myosin-
binding site

Myosin-binding sites exposed

Troponin ,is composed of 3 subunits(parts),
*Troponin |, always bind to Actin
«Troponin T , always bind to Tropomysoin

«Troponin C | binding site for'Ca
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Longitudinal axis of the muscle
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Transverse hﬂe
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Transverse tubule
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C. How skeletal muscle is controlled
= single muscle fiber = single muscle cell
=single somatic motor neuron

Topics of the lecture
A. Types of muscles

B. Organization-and structure-of
skeletal muscle

C. Excitation — contraction coupling

lecture 06-Sohag-Ph2-Hassan Elalaf_3:

161127

Structure of the neuron (nerve cell) C. How skeletal muscle is controlled

Target cells, Single somatic @y
eanother neuron (efferent)

2 Terminals buttons neuron
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«gland
brénches Synaptic button (
knob ) ( terminal
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Single Muscle
cell (muscle fiber) — I ————
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: Terminal knob ( synaptic knob
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C. Myo-neural junction-(motor end plate) — (Synapse)
Axon terminal branch

Part of muscle fiber

Jin close contact with Synaptic knob (terminal
Kynaptic knob (post ( presynapse)
VL) N A

Synaptic Synaptic vesicle(s)

cleft

Chemical
Neurotranmitter

Terminal knob ( synaptic knob)
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Storage zone Synaptic

vesicle
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Active zone- release zone
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Synaptic
vesicle

4 =release its

. lecture 06-Sohag-Ph2-Hassan Elalaf_39

161127

Voltage
gated Ca~
channel

Synapsin
protein
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Synaptic
vesicle
A
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Action potential reach
presynapse
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Voltage-,
gated Ca

channel

Phosphorylated
Synapsin
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I = synapsin

I = synaptotagmin

Voltage\
gated Ca
channel

4
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With activity, ach. is present

eopening of ligand gated Na
channel

Naginflux to post synpase
-Hassan E

Activation (opening )of Voltage
gated Na channel=®action potential

At rest,No ach. ) L .
With activity ach. is present

No, opening of Na . .
channel closed by its opening of ligand gated Na
channel

absence (Iid ga edﬁ &

Ligand  Voltage
gated gated Na
Na channel
channel

Troponin T myosine
Troponin C c A actine
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