The Anatomy and Neuroimmmunology of Neuromuscular Junction
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KEYWORDS The Neuromuscular junction (NMJ) is the specialized structure between motor nerves and skeletal
Neuromuscular junction muscle, which consisted of presynaptic membrane, synaptic cleft and postsynaptic membrane. This
(NMJ), complex structures converts nerve action potentials into muscle contraction. It is a target of a various

Myasthenia gravis,

Lambert-Eaton
myasthenic syndrome,

Acetylcholine receptor,

Muscle specific kinase
(MuSK)

neuroimmunologic disorders due to vulnerable to antibody-mediated attack. The main autoimmune
disorders of NMJ are myasthenia gravis (MG)and Lambert-Eaton myasthenic syndrome (LEMS). The
understanding of the immunological basis of MG and LEMS has improved in the recent years. This re-
view provides the outline of the anatomy and physiology of the NMJ. It also focuses on recent advance
of immunopathogenesis of NMJ disorder.
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Figure 1. Structure of neuromuscular junction.
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Table 1. Clinical subtypes of myasthenia gravis
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22E3G, €3, €9 Y MAC (membrane attack complex)”}
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antibody positive MG)

A AT vl o] FEETES EAE 80-85%0114
otEFY #8A FAE 2 glom UmA 15-20%=
ANy FEISTEFolA o EEZd 84 FA7

21 73-Hundetectable)olm] o A= FHFAS/E A

219 T Z(seronegative generalized MG, SNMG)
weo] opgEe S84 T By Bl wele]
Aokl oA HAY FZTe S (seronegative generalized
MG, SNMG)o] =25 sbe] Qi oz wopsoizct”
e ofaiat R Saje] 2217k ok sk ok

T2 Z(anti-MuSK

Rl ool oX

g o> go

Age at onset Thymic Muscle HLA
. L o Comments
(years) histology autoantibodies associations
Early onset <40 Hyperplasia AChR DR3-B8, DR9 (in Male: female ratio=1:3
Asians)
Late onset <40 Normal AChR, titin, DR2-B7 Anti-titin and ryanodie-receptor antibodies
ryanodine receptor associated with severe disease
Thymoma 40-60 (usually) Neoplasia  AChR, titin, None identified Might be associated with other
ryanodine receptor, paraneoplastic disorders
KCNA4
Musk <40 (most patients)  Normal Musk DR14-DQ5 Marked female predominance; selective

Seronegative Variable

(generalized) in some clustered AChR in
66%
Ocular Adult in USA and Unknown AChR in 50%

Europe; childhood in
Asia

Hyperplasia Antibodies against

oropharyngeal, facial, respiratory
weakness in some patients

Unidentified autoantigen in those without
low-affinity antibodies?

None identified

Bw46 (in Chinese Low -affinity AChR antibodies?
patients)

AChR, acetylcholine receptor; KCNA4, voltage-gated K channel subfamily A member 4; Musk, muscle-specific receptor tyrosine kinase.
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Figure 2. Effector mechanisms of Anti-Ach receptor antibody.
(A) antibody activated complement leading to destruction of the
postsynaptic surface. (B) promote enodcytosis and accelerate
the degradation rate of AchR. (C) bind to the AchR and altered
function.
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