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Axon terminal
Motor Neuron —<
Synaptic vesicles containing acetylcholine (ACh

Components Synaptic Cleft === Space between neuron and muscle fiber

Specialized region of muscle fiber membran
Motor End Plate -<
Contains ACh receptors

Transmission of nerve impulse to muscle

Function

N

NeuromUSCUlar JunCtlon Action potential arrives at axon terminal

Calcium ions enter the terminal
Process ACh released into synaptic cleft
ACh binds to receptors on motor end plate

Generation of muscle action potential

ACh broken down by acetylcholinesterase
Termination —<
Termination of muscle action potential
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Neuromuscular Junction Overview

@ Clinical Significance
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et l:é1 NMJ Structure
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A @ Neurotransmission
& Muscle Contraction
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Essential Components for Neuromuscular Transmission

Releases
nevrotransmitter

o

Postsynaptic
Membrane
(Muscle Fiber)

n

Synaptic
Cleft

Space for
neurotransmitter
diffusion
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Nevurotransmitter
Release

ACh release into
the synaptic cleft
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Orchestrating Neuromuscular
Communication

QT TIons

£ Calcium Ions

SNARE Proteins B (ca2+)

Proteins mediating
vesicle fusion for
ACh release.

Tons triggering
vesicle fusion and
ACh release.

: Voltage-Gated
Acetylcholinesterase %D =W Calcium Channels
(AChE)

Channels allowing
Ca2+ influx upon
depolarization.

En2yme terminating
signhal by breaking

down ACh.
- Acetylcholine
Acetylcholine I\S\N Receptors (ARChRs)
(ACh)

3 Receptors initiating
Neurotransmitter depolarization upon

transmitting signal ACh binding.
to muscle fiber.

14-12-2025 HAPINEUROMUSCULAR JUNCTIONIMS D PREETHIKAISNSCPHS




14-12-2025

Antibodies attack
calcium channels,
reducing
neurotransmitter
release.

Blocked calcium
channels decrease
neurotransmitter
release.

Reduced
acetylcholine
release impairs

muscle contraction.

Often associated
with small cell
lung cancer.

Pathways to Muscle Weakness

Autoimmune
Antibodies

Calcium
Channel
Blockage

Acetylcholine
Release
Reduction

Small Cell Lung
Cancer
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Organophosphate Poisoning Mechanism

AChR
Overstimulation
Excessive Organophosphates
activation of
acetylcholine Chemicals that
receptors inhibit ACht
N
Muscle
Twitching
and
Paralysis
v | X
AChE
Inhibition
Increased levels of Blocking the enz2yme
acetylcholine in the that breaks down
synapse &Ch
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Neuromuscular Junction Importance

Efficient Communication O

Ensures proper muscle function

NMJ Structure and

D Function
Foundation for
understanding NMJ
NM3J Disorders Y15 < disorders
Conditions affecting motor g o’
function

Diagnosis and

<\ :0 Treatment

Current methods for
nnll / managing NMJ disorders

Potential new treatments
through research
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Nerve Conduction Studies (NCS)

LI rITU IO

What are Nerve Conduction Studies
(NCS)?

What do they show in NMJ
disorders?
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Which diagnostic test is most svitable for
evaluating muscle activity in NMJ disorders?

Electromyography Nerve Conduction
(EM&) Studies (NCS)

Measures muscle electrical Measures nerve signal speed and
activity amplitude
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Orchestrating Neuromuscular
Communication

g =

SNARE Proteins 8

Proteins mediating
vesicle fusion for
ACh release.

Acetylcholinesterase
(AChE)

Enzyme terminating
signal by breaking
down ACh.

Acetylcholine
(ACh)

Neurotransmitter
transmitting signal
to muscle fiber.

=

-

Calcium Ions
(Ca2+)

Tons triggering
vesicle fusion and
ACh release.

Voltage-Gated
Calcium Choannels

Channels allowing
Ca2+ influx upon
depolarization.

N\N Acetylcholine

Receptors (AChRs)

Receptors initiating
depolarization upon
ACh binding.
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Organophosphate Poisoning Mechanism

AChR
Overstimulation
Excessive Organophosphates
activation of
acetylcholine Chemicals that
receptors inhibit ACht
\\ -
NN
Muscle
Twitching
and
Paralysis

AChE
Inhibition
Increased levels of Blocking the enayme
acetylcholine in the that breaks down
synapse ACh
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Antibodies attack
calcium channels,
reducing
neurotransmitter
release.

Blocked calcium
channels decrease
neurotransmitter
release.

Reduced
acetylcholine
release impairs

muscle contraction.

Often associated
with small cell
lung cancer.

Pathways to Muscle Weakness

Autoimmune
Antibodies

Calcium
Channel
Blockage

Acetylcholine
Release
Reduction

Small Cell Lung
Cancer
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Sequence Of Events At Neuromuscular Junction

Action potential

Caz"v,

Presynaptic
terminal
Voltage-gated
Ca?* channel

Action potentials arriving at the presynaptic terminal
cause voltage-gated Ca?* channels to open.
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Open Na* Closed K*
Channel Channel
Na*® e
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CLASS ASSESSMENTS ?I

Write the physiology using this diagram?
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CLASS ASSESSMENTS

Label the parts in neuromuscular junction?

Neuromuscular junction
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CLASS ASSESSMENTS

Label the parts in neuromuscular junction?
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SUMMARY

(space)

' (b) Enlarged view of the
neuromuscular junction

o ACh is released
from synaptic vesicle

Synaptic cleft
(space)

@ Ach binds to ACh
receptor

Muscle action
potential is produced
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