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MIND MAP

Step 1: Nerve impulse travels to synaptic knob

Step 2: Cat+ ions enter synaptic knob from ECF

Structure of Skeletal Muscle > Step 3: Ach vesicles rupture (exocytosis): Ach releases into synaptic cleft

Contraction Initiation Steps (1-7) < Step 4: Ach binds 1o postsynaptic membrane receptors (Neuromuscular junction)
Mechanism of Muscle Contraction (Skeletal) <

Contraction Mechanism (Shding Filament) > Step 5: Action potential generated (Ach destroyed by acetylcholinesterase)

Muscle Relaxation > Step 6; Action potential travels deep via T-tubular system

Step 7: Impulse stimulates sarcoplasmic reticulum to release Cat+
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PHYSIOLOGY OF SKELETAL MUSCLE CONTACTION a8

An action potential arrives at
neuromuscular junction

ACh is released, binds to
receptors, and opens sodium
ion channels, leading to an
action potential in sarcolemma

Action potential travels along
the T-tubules
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Troponin

Thick and thin filament interaction
leads to muscle contraction

Muscle shortens and
produces tension
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SKELETAL MUSCLE CONTACTION N LT

Muscls Contrac¥fion
T

The first xtep in the muscle
contractile cycle is known as vigor.
The myosin heads are bonded

to a actin melecule at a myoxin
bLinding sive.

Myopin

The final step of muscle contraction AN ATP molecule inds 1o the myosin
Invalves ADP raleaxing from the myoxin haad, decreasing the myosin's binding
The myosin head i3 again tightly bound affinity for G-actin, Thig causes the

to the G-aatin in the rigor stave, ¥

=
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In The presence of ATP, the myosin
binding site is closed, causing ATP
to hydrolyze to ADP and inorganic
phosphate (P). Both ADP and P
remain bound To myosin

Pyie released from the myodin binding
site, causing The power stroke fo
begin, As the myoxin rotates, it pushes
the attached G-actin filament fowards
The sarcomere (The contracrile unit

of a muscle fibar),

ATP hydrolyzing to ADP and P; causes
the myosin molecule to rotate, The
myosin molecule stretchex and weakly
binds 10 a new G-actin molecule one
to two positions away from the
original location
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FIrorions

MUSCLE AND NERVE INTERACTION
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Neuromuscular Junction

Motor Neuron
(Axon)
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STRUCTURE OF SACROMERE

FIrurions
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THIN &THICK FILAMENT
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HOW DOES MUSCLE CONTRACT & RELAX?

Myofibril FIrurions

A. Muscle relaxed a 4
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B. Muscle contracted / / \
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Skeletal Muscle Contraction: EXCITATION CONTRACTION
COUPLING

Axon terminal of e
somatic motor neuron Somatic motor neuron
releases ACh at neuro-

(a)
Muscle fiber ACh

L muscular junction.
\ Action potential =
Net entry of Na*
through ACh receptor-
channel initiates a
T-tubule\ Sarcoplasmic reticulum ' muscle action potential
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NEUROMUSCULAR JUNCTION

Neuromuscular
Junction

Motor
Neuron
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An action potential arrives at
neuromuscular junction

CONTRACTION & RELAXATION

ACh is released, binds to
receptors, and opens sodium
ion channels, leading to an
action potential in sarcolemma

Action potential travels along
the T-tubules
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Calcium—:-‘-’_-,','a"'?'u /

Calcium is resorbed, . o
beginning relaxation et e,
cycle; ATP is required . e “ee e,

Troponin

Thick and thin filament Thick and thin filament interaction
interaction relaxes leads to muscle contraction

Muscle lengthens
and relaxes

Muscle shortens and produc-

es tension
<=

Relaxation Contraction
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SLIDING FILAMENT THEORY
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Actin
Titin
Myosin
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Lighter Iband Darker Aband Lighter I band

Portion of a thick Portion of a thin
filament filament
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Heads

Myosm

light chains
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Actin-binding sites

ATP-binding site
Myosin molecule

Tanl

Flexible hinge region

Binding site
for myosin
Actin

subunits
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MYOSIN AND ACTIN FILAMENT

Turors
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Turions

MYOSIN HEAD

Myosin head
(b) Portion of a thick filament
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Muscle contraction

Biceps brachii
(contracting)

Radius

Triceps brachii
Biceps brachii

(relaxed) Ulna

Humerus

Tendon

adius

Triceps brachii

Scapula
Humerus
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CLASS ASSESSMENTS

Write down the physiology of muscle contraction?
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QT TIons

CLASS ASSESSMENTS

Identify the parts in skeletal muscle?
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A
CLASS ASSESSMENTS

Find the types of movement?

14-12-2025 HAPIPHYSIOLOGY OF SKELETAL MUSCLEI MS D PREETHIKAISNSCPHS



FIrurions

SUMMARY

(i) Myosin heads split

ATP and become GG ;-.;;'.‘J'. ’ ”; S RG m."..
reoriented and el s - Syl ) Myosin heads
energized R A0 O bind to actin,
3 forming
4 crossbridges
T e A L N
L i e
. Contraction cycle continues if
} 3 ATP is available and Ca* level in -~
2 Bty the sarcoplasm is high fﬁ:’{-”/ '
e T _

@ As myosin heads

bind ATP, the P
crossbridges detach >~ 3
R R (3 myosin heads rotate
from actin = = toward center of the
sarcomere (power stroke)
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