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ABSTRACT:

Congenital myasthenic syndrome is a group of heterogeneous genetic disorder affecting the
neuromuscular junction which leads to muscle weakness and fatigue. It is rare condition which
occur due to genotype and phenotypical changes that mainly affecting neuromuscular
transmission. Deficiency or mutation that occur in Musk and DOK?7 protein mainly cause
congenital myasthenic syndrome. There is no proper standardized therapy for congenital
myasthenic syndrome. Identification of subtypes in congenital myasthenic syndromes will
improve the treatment of the patient. Beta 2 adrenergic agonist class of drug salbutamol is
mainly used to strengthen muscle weakness and also improves the stamina of the muscle which
helps the patient of neuromuscular disorder to walk independently. Salbutamol works effectively
in the therapy of patient with neuromuscular disorder mainly in congenital myasthenic
syndrome. It cause gradual improvement in patient in their muscle strength, post synaptic defects
and also in acetylcholine receptor. This review gives overview of Therapy, classification and
mutations that occur in neuromuscular disorder.

INTRODUCTION: disorder which have less side effect in adult
Neuromuscular disorder is hereditary or with high effectiveness. Nine children were
genetic disease mainly affecting peripheral treated with salbutamol orally after treating
neuromuscular system especially anterior with drug it produces functional benefit and
horn cells, nerve cells, muscles and have progressive important in their
neuromuscular  junction [1]. Muscle medications.  After  drug  treatment
weakness is the major clinical symptoms in significantly improves the strength the
hereditary neuromuscular disorder [2].CMS children with neuromuscular disorder [4].

is the neuromuscular disorder occur due to

mutation in the DOK7 which cause fatigue PHARMACOLOGY OF SALBUTAMOL
and limb girdle weakness. Salbutamol, beta Salbutamol is selective beta 2 adrenergic
2 adrenergic agonist used in neuromuscular agonist mainly acts on the beta 2 adrenergic
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receptor which is located in bronchial
smooth muscle. It triggers adenyl cyclase
enzyme activation and also increases the
intracellular concentration of cyclic AMP. It
leads to decrease in calcium ion
concentration which cause smooth muscle
relaxation, decreases vascular permeability
and also inhibit mast cell release [6]. The
mechanism through which salbutamol or
other beta 2 adrenergic agonist improve the
neuromuscular transmission in the patient
with neuromuscular disorder. It mainly
improves neurotransmission between the
muscle in DOK7 congenital myasthenic
syndrome through effective mechanism or
through independent stabilization of the
synaptic structure [7].

NEUROMUSULAR DISORDER
Congenital myasthenic syndrome (CMS) are
group of inherited neuromuscular disorder
mainly characterized by fatigable muscle
weakness [8]. It occurs due to mutation
occur in DOK7, encoding for skeletal
muscle protein [5] .CMS is also associated
with neuromuscular junction [9]. It is
treatable disorder [10]. DOK (Downstream
of kinase) family of cytoplasmic protein has
main role in signaling downstream of the
receptor. Skeletal muscle receptor tyrosine
kinase (MUSK)interacting with cytoplasmic
protein of DOK?7. It is useful to maintain
synaptic structure. Treatment of congenital
myasthenic syndrome with salbutamol is
effective [12] with delay time of diagnosis
and treatment. But it persistently improves
the muscle strength of CMS [13].

CLASSIFICATION OF CMS

Congenital myasthenic syndrome is a
heterogenous genetic disorder characterized
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by comprised neuromuscular transmission of
signal. They are classified into three various
types depends on their primary location in
neuromuscular junction [14].

1. Pre synaptic

2. Synaptic

3. Post synaptic

Pre synaptic congenital myasthenic
syndrome caused by mutation in choline
acetyltransferase (CHAT) gene generally
caused by anomaly of Acetylcholine.
Synaptic congenital myasthenic syndrome
occur mostly due to deficiency of
Acetylcholine. Post synaptic CMS are two
categories. First category kinetic anomaly of
Ach receptor and decreased number of Ach
receptor in neuromuscular junction. Second
category is Ach deficiency cause numerous
mutations in Ach receptor subunit gene [10].

MECHANISM OF ACTION OF CMS
Mutation occurs in DOK?7 protein

¢

It causes no activation of MUSK protein

-

Due to this no acetylcholine clustering take
place in Postsynaptic neuron.

-

No proper signal to the muscle fiber

¢

Muscle fatigue

¢
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Weakness of muscle leads to congenital
myasthenic Syndrome.

PATHOPHYSIOLOGY
CONGENITAL.MYASTHENIC
SYNDROME

MUSK AND ITS MUTATION IN CMS:
MUSK (Muscle specific kinase) is a
receptor of tyrosine kinase and key signaling
molecule or protein which is responsible for
formation of highly mature and functional
neuromuscular junction. MUSK encode for
protein  which is  responsible  for
maintenance, maturation and  proper
functioning of the end plate [16]. MUSK are
activated by Agrin induced low lipoprotein
receptor induced protein 4 (Lrp 4) [17].
Mutations in musk is rare and it manifest
neuromuscular disorders such as CMS,
proximal limb muscle weakness or bulbar,
facial or ocular muscle weakness [16,17].

OF

MUTATION IN DOKT:

DOK7 mutations leads to congenital
myasthenic syndrome [12]. It is activated by
musk. MUSK and DOK7 proteins are
mainly required for neuromuscular synapsis
if any changes in any one of these proteins
cause neuromuscular disorder such as
CMS.DOK7 mutation mainly occur due to
frameshift mutation that cause loss of
COOH group in DOK7 and also affect the
musk activation [23]. Patient with DOK7
mutation have reduced post synaptic
function with less acetylcholine deficiency.
This leads to limb gridle weakness, facial
and bulbar muscle weakness is frequent in
the patient [24].
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SALBUTAMOL IN DIFFERENT
NEUROMUSCLAR DISORDER
1.Facioscapulohumeral muscle dystrophy
2.Spinal muscular dystrophy
Facioscapulohumeral muscle dystrophy is
one of the inherited neuromuscular disorders
it mainly affects the facial and shoulder
gridle muscle. It has low rate of progression
and has difficulty in walking. And no
therapies modify this effect. Beta 2 agonist
salbutamol or clenbuterol are wused to
enhance the muscle strength and mass [20].
Spinal muscular atrophy (SMA)is rare
neuromuscular disorder that affecting the
nerve cell in spinal cord. It is caused by
mutation in motor neuron gene SMN1[21].
Positive effect is detected in the patient with
SMA by using salbutamol [22].

MECHANISM OF ACTION OF
SALBUTAMOL IN CMS

Salbutamol works by enhancing
neuromuscular  junction by increasing

release of acetylcholine and also increasing
the sensitivity of post synaptic neurons.
CMS occur due to mutations in DOK7.In
some patients 3,4 DAP (3,4 Di-
aminopyridine) is effective but muscle
strength and its ability are improved by
administration of salbutamol [12]. It
improves function of the muscle in the
patient  with  congenital  myasthenic
syndrome. It does not produce any side
effects while using salbutamol. It also
improves stamina and functions of the
muscle. Patient with CMS can walk
independently and has ability to walk after
administration of salbutamol. Action of
salbutamol is similar to action of ephedrine.
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Beta 2 agonist improves the functions of
inherited neuromuscular disorder [5].

THERAPY IN CONGENITAL
MYASTHENIC SYNDROME

1. Acetyl cholinesterase inhibitor

2. Potassium channel blockers

3.3,4 Di-aminopyridine

4.Salbutamol

Therapy of congenital myasthenic syndrome
depends upon the defects in the
neuromuscular disorder and genetic defect
[18]. In CMS there is no need of
immunosuppressive therapy but
cholinesterase inhibitor is effective in CMS.
3,4 Di-aminopyridine has good mode of
action in pre synaptic and sometimes more
effective in pre and post synaptic CMS [16].
Drugs used in CMS are Acetylcholinesterase
inhibitors, 3,4 Di-aminopyridine, Quinidine
sulphate, Fluoxetine, Acetazolamide and
ephedrine are effective in CMS [18]. ACE
inhibitor administrated for CMS therapy.
Pyridostigmine which inhibit breakdown of
Ach and 3,4 DAP potassium channel
blockers increases release of acetylcholine.
Beta 2 adrenergic receptor agonist such as
ephedrine and salbutamol are widely
prescribed in the treatment of congenital
myasthenic syndrome [19].

FUTURE DIRECTIONS
In congenital myasthenic syndrome. Search
can be done to improve the development of
specific therapy in mutation and early
detection of neuromuscular disorder through
genetic screening method.

CONCLUSION
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Mutation, therapy and classification
description of neuromuscular muscular
disorder which leads to an enhanced
understanding of the disease. Salbutamol
treatment for CMS patient gives good
clinical  recognition which led to
improvement in muscle and better quality of
life.
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