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ABSTRACT

Ataxia is defined as a neurological sign including the lack of muscle movement coordination particularly of gait abnormality, talking changes, and also abnormality in
eye actions. In ataxia, a part of nervous system is dysfunction which is also coordinate movement such as the cerebellum. In adults, ataxia can be acquired or genetic
disorder. The Spinocerebellar ataxia is hereditary, progressive, degenerative, genetic disease or often fatel. There are no effective treatment and cure for Spinocerebellar
ataxia (SCA). Spinocerebellar ataxia is a progressive disorders in which the cerebellum slowly degenerates. An average results estimated that 150,000 peoples in the
United States have a diagnosis of Spinocerebellar ataxia (SCA) at any given time periods. Spinocerebellar ataxia (SCA) can affects anybody persons of at all ages.A
current systemic review shows that the global prevalence of Spinocerebellar ataxia (SCA) is 3 in 100,000 people. However, a wide regional variation exists. SCA3 is
common subtype around the world, SCA2 is additional prevalent in Cuba than SCA3 whilst SCA7 is the most frequent subtype in Venezuela due to strong founder’s
effect. SCA6 is 1 of the most general ADCA in the North of England, with a global prevalence of 5.2/100,000.There are many different types of spinocerebellar ataxia
(SCA) and each may have unique signs and symptoms. And these includes: Problems with coordination and balance (ataxia), Uncoordinated walk, poor hand eye
coordination, Abnormal speech, Involuntary eye movement, Vision problems, Difficulty processing, Learning and remembering information. The hereditary ataxias
are categorized by mode of inheritance and causative gene or chromosomal locus. The hereditary ataxias can be inherited in an autosomal dominant, autosomal
recessive,or X-linked manner. Some types of SCA inherited in an autosomal dominant manner are caused by trinucleotide repeat expansions. A trinucleotide repeat
is a segment of DNA that is repeated a number of times. It is normal for these repeats to exist and they typically do not cause any problems. Some Spinocerebellar
ataxia SCAs remain unspecified and cannot be precisely diagnosed, but in the previous decades genetic testing has permissible precise identification of dozens of
different SCAs and extra tests are being added each year. The spinocerebellar ataxia are classified SCA1 to SCA35for the treatment of SCA. There are no effective
and cure treatment available for the spinocerebellar ataxia (SCA). But there are some methods; therapies and treatment are available which will be fruitful for the
SCA. And these included the following: Meditation, Zolpidem, N-acetyl leucine, Rehabilitation.
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Introduction

Ataxia is defined as a neurological sign including the lack of
muscle movement coordination particularly of gait abnormality,
talking changes, and also abnormality in eye actions. In ataxia,
a part of nervous system is dysfunction which is also coordinate
movement such as the cerebellum. In adults, ataxia can be acquired
or genetic disorder. The Spinocerebellar ataxia is hereditary,
progressive, degenerative, genetic disease or often fatel. There
are no effective treatment and cure for Spinocerebellar ataxia
(SCA). Spinocerebellar ataxia is a progressive disorders in which
the cerebellum slowly degenerates.A average results estimated
that 150,000 peoples in the United States have a diagnosis
of Spinocerebellar ataxia (SCA) at any given timeperiods.
Spinocerebellar ataxia (SCA) can affects anybody persons of at
all ages [1-5].

Epidemiology

A current systemic review shows that the global prevalence of
Spinocerebellar ataxia (SCA) is 3 in 100,000 people. However, a
wide regional variation exists. SCA3 is common subtype around
the world. SCA2 is additional prevalent in Cuba than SCA3 whilst
SCA7 is the most frequent subtype in Venezuela due to strong
founder’s effect. SCAG6 is 1 of the most general ADCA in the
North of England, with a global prevalence of 5.2/100,000 [6-
12]. There are a variety of mutations described in SCA, although
repeat expansions still account for nearly half of SCA diagnosis
in European cohort. In 412 undiagnosed autosomal dominant
cerebellar ataxia (ADCA) without recognized repeat expansion,
59 individuals (14.3%) were found to harbor pathogenic variants.
35 of these variants (8.5%) belong to channel genes. In contrast,
conventional mutations in channel genes are very rare in Han
Chinese cohort. In another cohort of 194 individuals with
undiagnosed ADCA, SCA14 accounts for 6.7% of the studied
population[13-15].
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Molecular Pathophysiology of Spinocerebellar Ataxia

The autosomal dominant spinocerebellar ataxias (SCAs) are a
group of neurodegenerative diseases, clinically and genetically
heterogeneous, characterized by loss of balance and motor
coordination due to dysfunction of the cerebellum and its afferent
and efferent connections. Despite a well-described clinical
and pathological phenotype, the molecular and cellular events
that underlie neurodegeneration are still poorly understood.
Compelling evidence points to major aetiological roles for
interference with transcriptional regulation, protein aggregation
and clearance, the ubiquitin-proteasome system and alterations
of calcium homeostasis in the neuronal loss observed during the
neurodegenerative process. But novel molecular routes that might
be disrupted during disease progression are also being identified.
These pathways could act independently or, more likely, interact
and enhance each other, triggering the accumulation of cellular
damage that eventually leads to dysfunction and, ultimately,
the demise of neurons through a series of multiple events. This
suggests that simultaneous targeting of several pathways might
be therapeutically necessary to prevent neurodegeneration and
preserve neuronal function. Understanding how dysregulation
of these pathways mediates disease progression is leading to the
establishment of effective therapeutic strategies in vivo, which
may prove beneficial in the treatment of SCAs. Herein, we review
the latest evidence for the proposed molecular processes to the
pathogenesis of dominantly inherited spinocerebellar ataxias and
the current therapeutic strategies.
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Figure 1: Molecular mechanisms of neurodegeneration in
spinocerebellar ataxia

Sign and Symptoms

There are many different types of spinocerebellar ataxia (SCA) and
each may have unique signs and symptoms. And these includes
[16-17].
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Causes of Spinocerebellar ataxia

The hereditary ataxias are categorized by mode of inheritance and
causative gene or chromosomal locus. The hereditary ataxias can
be inherited in an autosomal dominant, autosomal recessive, or
X-linked manner. Mutations in many different genes are known
to cause the different types of spinocerebellar ataxia (SCA). For
some types, the gene known to cause it has been identified, while
in others, the genetic cause is still unknown (about 40% to 25%
of the cases). Some types of SCA inherited in an autosomal
dominant manner are caused by trinucleotide repeat expansions.
A trinucleotide repeat is a segment of DNA that is repeated a
number of times. It is normal for these repeats to exist and they
typically do not cause any problems. However, a greater than
normal number of repeats can interfere with the function of the
gene, resulting in a genetic condition. Trinucleotide repeats are
unstable and can change in length when passed from parent to
child. An increased number of repeats often leads to an earlier
age of onset and more severe disease[18-19].
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Classification of Spinocerebellar ataxia

SCA Type Average Onset Average What the patient experiences Common origin Problems
(in Yrs) Duration with DNA
(in Yrs)
SCA1(ATXNTI) 4t decade 15 years Hypermetric saccades, slow Z CAG repeat, 6p
(<10 to >60) (10-35) saccades, upper motor neuron (Ataxin 1)
(note: saccades relates to eye
movement)
SCA2 314t decade 10 years Diminished velocity saccades Cuba CAG repeat, 12q
(ATXN2) (<10 to >60) (1-30) areflexia (absence of neurologic
reflexes)
SCA3 4™ decade 10 years Also called Machado-Joseph Azores CAG repeat, 14q
(MJD) (ATXN3) (10-70) (1-20) disease (MJID)[11] (Portugal)
Gaze-evoked nystagmus (a rapid,
involuntary, oscillatory motion of
the eyeball) upper motor neuron
slow saccades
SCA4 (PLEKHG4) 447" decade Decades Areflexia (absence of neurologic Chromosome 16q
(19-72) reflexes)
SCA5 (SPTBN2) 344" decade >25 years Pure cerebellar Chromosome 11
(10-68)
SCA6 5h—6th decade >25 years Downbeating nystagmus, positional CAG repeat, 19p
(CACNAI1A) (19-71) vertigo Calcium channel
Symptoms can appear for the first gene
time as late as 65 years old.
SCA7 314t decade 20 years Macular degeneration, upper motor CAG repeat, 3p
(ATXN7) (0.5-60) (1-45; early neuron, slow saccades (Ataxin 7)
onset correlates
with shorter
duration)
SCAS 39 yrs Normal lifespan Horizontal nystagmus (a rapid, CTG repeat,[15] 13q
(I0SCA) (18-65) involuntary, oscillatory motion of
the eyeball), instability, lack of
coordination
SCA10 36 years 9 years ataxia, seizures Mexico Chromosome 22q
(ATXN10) linked
pentanucleotide
repeat
SCA11 (TTBK2) 30 yrs Normal lifespan | Mild, remain ambulatory (able to 15q
(15-70) walk about on one’s own)
SCA12 33 yrs Head and hand tremor, CAG repeat, 5q
(PPP2R2B) (8-55) akinesia (loss of normal motor
function, resulting in impaired
muscle movement)
SCA13(KCNC3) Childhood or Depending on Mental retardation 19q
adulthood depending | KCNC3 (a kind
on mutation of gene)
SCA14 28 yrs Decades Myoclonus (a sudden twitching 19q
(PRKCG) (12-42) (1-30) of muscles or parts of muscles,
without any rhythm or pattern,
occurring in various brain
disorders)
SCA16 (ITPR1) 39 yrs 1-40 years Head and hand tremor 8q
(20-66)
SCA17 (TBP) CAG repeat, 6q
(TATA-binding
protein)
SCA19, Mild cerebellar syndrome,
SCA22(KCND3) dysarthria
SCA25 1.5-39 yrs Unknown Ataxia with sensory neuropathy, 2p
vomiting and gastrointestinal pain.
SCA27 15-20 yrs Unknown ataxia with poor cognition, FGF14 13q34
(FGF14) dyskinesias and tremor
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SCA35 4048 years Unknown

gait and limb ataxia, dysarthria,
ocular dysmetria, intention tremor,
pseudobulbar palsy, spasmodic
torticollis, extensor plantar
responses, reduced proprioception
and hyperreflexia

China transglutaminase 6
(TGMO) located at

chromosome 20p13

Others include SCA18, SCA20, SCA21, SCA23, SCA26, SCA28, and SCA29.[20-37]

It is an orally administered drug. N-Acetyl-Leucine has been
granted multiple orphan drug designations from the U.S.FDA
for the treatment of various genetic diseases including the SCA.
And a multinational clinical trial investigating the N-Acetyl-L-
Leucine for the treatment of a related inherited cerebellar ataxia,
Ataxia-Telangiectasia, beganin 2019 [42].

Rehabilitation

Physical therapists can assist patients in maintaining their level
of independence through therapeutic exercise programmes. In
general, physical therapy emphasises postural balance and gait
training for ataxia patients. A randomised clinical trial revealed that
an intensive rehabilitation program with physical and occupational
therapies for patients with degenerative cerebellar diseases can
significantly improve functional gains in ataxia, gait, and activities
of daily living. Occupational therapists may assist patients with
incoordination or ataxia issues through the use of adaptive devices
[43-44].

Zolpidem

Zolpidem is N, N,6-trimethyl-2-p-tolylimidazo[1,2-a] pyridine-
3-acetamide L-(+)tartrate (2:1). Zolpidem tartrate is a white to
off-white crystalline powder that is sparingly soluble in water,
alcohol, and propylene glycol.
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One report described some improvement in the symptoms with
zolpidem 10 mg infour out of five family members with SCA type
2, and a trial of 20 patients with SCA3 foundthatvarenicline led
to improvement in some, but not all of the symptoms[45].

Conclusion

Tremendous scientific progresshas occurred in the understanding
of spinocerebellarataxia. Next-generation sequencing
has helped improve the diagnostic accuracy of SCAsand
discover new disease mechanisms. New technologies such as
nanoporeandExpansionHunter may help improve diagnosis of
known and new SCAs with repeatexpansions in future. As outlined,
evidence suggests that genes in DNA repair pathwaysappear to
play a modifying role. An international GWAS of repeat expansion
ataxiawould be worthwhile to pursue these potential therapeutic
targets. Meanwhile, emerging therapies for neurogenetic diseases
such as ASOs also provide physicians and patients of SCA hopes
of effective treatments in the near future.
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