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_Eﬁwjarcgmergﬁnntraction

= Relaxed muscle

A band

a
------

o oy A oI L Pesier
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- “
Myosin myofilament Actin myofilament Sarcomere

= I
Play Pause| Audio | Text

In a relaxed muscle, actin and myosin myofilaments lie side-by-side and the H
zones and | band are at maximum width.

Copyright © The McGraw-Hill Companies, Inc.
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__Eﬁw_Samomerg_cgntraction_

= Contracting muscle

A band

.

lr.ll"
Myosin myofilament Actin myofilament Sarcomere

Play | Pause Audio | Text

During contraction, the actin and myosin myofilaments interact. The actins are
pulled toward the center of each myosin myofilament. As a result the sarcomeres

shorten.

Copyright © The McGraw-Hill Companies, Inc.
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_Eﬁw_Sampmerg_CQntraction_

= Fully contracted muscle

A band | band A band

H zone | band A band remains
disappears narrows unchanged

In the fully contracted muscle, the ends of the actin myofilaments overlap, the H
zones disappear and the | band becomes very narrow.

Copyright © The McGraw-Hill Companies, Inc.
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Structure of Actin and Myosin

Sarcomere

| Cross-bridge

,
- 7
y " Y
-
o S kS

=

Y
&

e T

B, )
W Rﬁua!» (" Bbuaf = Myosin
& myofilament

Actin myofilament

F actin strands Attachment

sites
Actin myofilament (thin) ‘ Myosin myofilament (thick)

(®) \ Rod

|

Coiled-portion of the two « helices Light chains —__

="
\l L H
G—_,— G actin molecules Hopone O\ . ’ :

Tropomyosin ————

v
~ Hinge region

Two heavy chains <
of myosin

DEZAZMA.COM Hadi Ansarihadipour




Myosin m:'::;w/)’

-

T ———
a
Myosin myofilament (thick)

Rod

Coiled-portion of the two « helices Light chains

/

(c) Two heavy chains

Hinge region
of myosin

DEZAZMA.COM Hadi Ansarihadipour



F actin strands - Attachment

sites
Actin myofilament (thin)

(b)

Tropomyosin

\

3 I
: \ &= Troponin—- ]
G* :[ G actin molecules .~ P \

DEZAZMA.COM Hadi Ansarihadipour




Sarcoplasmic Reticulum (SR)

| band A band | band
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= = Presynaptic
terminal

5 )

An action potential arrives at the presynaptic terminal causing voltage-gated
calcium ion channels to open, increasing the calcium ion permeability of the

presynaptic terminal cell membrane.

Copyright © The McGraw-Hill Companies, Inc.
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:ﬁwizfliun’c;tiﬂn‘_'a_f_theﬁﬂeurp;mus;c‘ul ar Junction

I

\oltage-gated calcium channels

"R ¢

An action potential arrives at the presynaptic terminal causing voltage-gated
calcium ion channels to open, increasing the calcium ion permeability of the

presynaptic terminal cell membrane.

Copyright © The McGraw-Hill Companies, Inc.

DEZAZMA.COM Hadi Ansarihadipour



Lambert — Eaton Myasthenic Syndrome

31995 (5 ylow
S 9 — (5 4 39 (cowndS S JUL ade g3 (g0b (ST
(Voltage-gated calcium channels)
oadS’ 99 9 JublS
wilw S 53 (o5 Juwl i y S
a4y ol b by 4o
Ao Julexi b of yor 2
Py 39 399 30 GO (BT (w3 3 2Pl
i g ol 3995 9 (395 (s 9RF 6| i 995" g 35 gt (S (sl 3O

DEZAZMA.COM Hadi Ansarihadipour



’?_ ncﬁon of the Neuromuscular Junction

(L
1\

‘lm

Y

Calcium ions (Ca?*) enter the presynaptic terminal and cause vesicles to release
their neurotransmitter, acetylcholine (ACh), from the synaptic vesicles into the

presynaptic cleft.

Copyright © The McGraw-Hill Companies, Inc.
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O CH3 choline O ?H3

acetyltransferase

|
CH;—C—S—CoA + HO—CHZ—CHZ—ITI*—CH3 — CHs—C—O_CHz_CHz_T+_CH3 + CoA—SH

CH CH
Acetyl CoA Choline 3 Acetylcholine 3
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\ Postsynaptic
muscle fiber

Receptor molecule

gy
Play Pause l Audio | Text

Diffusion of acetylcholine across the synaptic cleft and binding of acetylcholine to
acetylcholine receptors on the postsynaptic muscle fiber membrane causes an

increase in the permeability of ligand-gated sodium ion channels.

Copyright © The McGraw-Hill Companies, Inc.
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—ligw Function of the Neuromuscular Junction

Na*

The movement of sodium ions (Na*) into the muscle cell results in depolarization
of the postsynaptic membrane. Once threshold has been reached, a postsynaptic

action potential is generated and is propagated over the muscle cell membrane.

Copyright ©The McGraw-Hill Companies, Inc.
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liaw Function of the Neuromuscular Junction

W

The movement of sodium ions (Na*) into the muscle cell results in depolarization
of the postsynaptic membrane. Once threshold has been reached, a postsynaptic

action potential is generated and is propagated over the muscle cell membrane.

Copyright ©The McGraw-Hill Companies, Inc.
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y

Acetylcholinesterase

Play Pause ® Audio | Text

Acetylcholine is rapidly broken down to acetic acid and choline in the synaptic
cleft by the enzyme acetylcholinesterase.

Copyright © The McGraw-Hill Companies, Inc.
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_Eﬁw;ﬁunction_o_f_the-NeummuscularJ.unc_tionﬁ

The choline is reabsorbed by the presynaptic terminal and combined with acetic
acid to form more acetylcholine, which enters the synaptic vesicles.

Copyright © The McGraw-Hill Companies, Inc.
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Erﬂw Action Potentials and Muscle Contraction

Sarcolemma

Sarcomere in myofibril
(located in sarcoplasm)

— 1
Play |F'u.use b |Audi|} Text

An action potential introduced at the neuromuscular juncdon is propagated along

the sarcolemma of the skeletal muscle.
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Eﬁw Action Potentials and Muscle Contraction

Sarcoplasmic reticulum — T wbule

Sarcomere in myofibril
(located in sarcoplasm)

® | Audio | Text

At the T tubule, the action potential is propagated on the T tubule membrane into
the interior of the muscle cell near the ends of the sarcoplasmic reticulum.

..T |
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Eﬁw Action Potentials and Muscle Contraction

I
Sarcomere in myofibril

(located in sarcoplasm)

S =l v i ®
Play |Fn.use Audio | Text

The depolarization of the T tubule membrane causes nearby voltage-gated

calcium ion channels on the sarcoplasmic reticulum to open, resulting in an
increase in the permeability of the sarcoplasmic reticulum to calcium ions (Ca®").

Copyright & The McGraw-Hill Companies, Inc.
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Sarcomere in myofibril
(located in sarcoplasm)

-1
Pause ® Audio | Text

Calcium ions then diffuse from the sarcoplasmic reticulum into the sarcoplasm.

L}
Play
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Troponin .
\. - Tropomyosin

ot

Long filamentous tropomyosin proteins lie on two sides of the actin myofilament,

covering up the sites where myosin can bind to the actin myofilament. Globular
troponin proteins are attached to the tropomyosin.

Copyright ©The McGraw-Hill Companies, Inc.
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When calcium ions bind to troponin, this causes troponin to change
conformation and move the tropomyosin.
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%ﬁﬁw?étﬁunﬂmhmﬂndﬂusl Contraction

When the tropomyosin moves, this uncovers the myosin binding sites on the
actin, allowing myosin heads to bind and form cross-bridges. The cross-bridges
& play a role in muscle contraction.
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When the tropomyosin moves, this uncovers the myosin binding sites on the
actin, allowing myosin heads to bind and form cross-bridges. The cross-bridges

play a role in muscle contraction.
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-Breakdown of ATP and Cross-bridge

~Movement During Muscle Contraction

i
%

A /]

The bond between actin and the myosin head is broken when an ATP molecule
binds to the myosin head.

Copyright ©The McGraw-Hill Companies, Inc.
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= -Breakdown of ATP and Cross-bridge

= Wil “Movement During-Muscle-Contraction

“Stiam s

The ATP is broken down to ADP and phosphate, releasing energy, which is stored
in the myosin head and will be used later for movement. The head of the myosin
molecule returns to its upright position and is ready to bind to actin again.

Copyright & The McGraw-Hill Companies, Inc.
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( CHF: Chronic Heart Failure)



S955 Ol i 5ylews

( CAD: Coronary Artery Disease)
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CK: Creatine Kinase
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* cInT: Tropomyosin-binding component
* cTInl: Inhibitory component

» cInC: Calcium-binding component
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BNP: Brain Natriuretic Peptide
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BNP: Brain Natriuretic Peptide
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BNP: Brain Natriuretic Peptide
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C- Reactive Protein
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Oxidized LDL
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Lipoprotein-associated phospholipase A2 (LpPLA2)
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Placental Growth Factor
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