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Abstract. The neurological system is affected by a disease called amyotrophic lateral sclerosis that
affects nerve cells in the brain and spinal cord. This paper examines several facets of the disease's
presentation characteristics, alterations in the illness, and contributing variables and therapeutic
approaches. Speech slurring, difficulty swallowing, and arm or leg twitching and paralysis are
common initial symptoms of amyotrophic lateral sclerosis. ALS gradually weakens the capacity to
control the muscles involved in breathing, eating, speaking, and moving. The brain's capacity to start
and regulate voluntary motions is lost. The muscles eventually become non-functional, twitch (a
condition known as fasciculations), and atrophy (the loss of muscle mass). This sickness will be
caused by a multitude of elements, such as age, gender, and certain genetic information. Additionally,
topics like the signs and symptoms of ALS and the possible "treatments" for the illness are covered.
There is essentially no chance of a cure for this deadly illness. The symptoms worsen with time
because the condition is progressive. That does not, however, imply that individuals should give up
looking for a remedy.
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1. Introduction

Motor neurons, which are the nerve cells in the brain and spinal cord that regulate breathing and
voluntary muscle movement, are affected by the neurological condition known as amyotrophic lateral
sclerosis (ALS)[1]. Lower motor neurons and anterior horn cells are harmed, as are the motor neurons
that travel from the base of the brain to the muscles.[2]. Progressive weakness, which worsens with
time, is caused by this loss of motor neurons[3]. Around the world, ALS affects 1-2 persons every
100,000 person-years, is prevalent in 7-9 people per 100,000 people, and has a lifetime risk of roughly
1 in 350. In 5-10% of affected individuals, there is a family history of ALS, which is usually caused
by an autosomal dominant inheritance pattern[4]. The primary cause of death for people with ALS is
respiratory failure, which typically results in death within 3 to 5 years from the onset of symptoms.
Surviving for 10 or more years is a common outcome for approximately 10% of individuals with
ALS.

It is likely that ALS is a complex disorder because the cause remains unknown, and due to the
variation in presentation and multiple genes that have been identified. At the moment, there are some
investments in developing drugs for ALS. The progression of the disease has been moderately
affected by several drugs that have been identified: Riluzole is a glutamate blocker that can be taken
orally, while Tiglutik can be taken as a suspension; and Radicava, which can be administered as an
infusion, is now available as an oral treatment for reducing oxidative stress. There is also a new
treatment, Qalsody (person), that is directed at on specific genetic cause of ALS mutations in the
SOD1 gene[5]. Cells are prevented from producing the abnormal SOD1 protein by this treatment
called an antisense oligonucleotide (ASO). This article analyzes various aspects of its presentation
features, changes in the disease, and the factors and treatments used to cure it. Muscle twitching and
weakness in the arms or legs, difficulty swallowing, or slurred speech are the common symptoms of
Amyotrophic Lateral Sclerosis when it starts. In time, ALS impacts the ability to control the muscles
necessary for movement, speech, eating, and respiration.
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2.  Amyotrophic lateral sclerosis (ALS)

When it comes to the term ‘amyotrophic lateral sclerosis', it is reasonable that most people do not
truly understand this disease. Amyotrophic lateral sclerosis is a disease that develops gradually and
impacts nerve cells in the brain and spinal cord, and most importantly, ALS has no cure yet. To be
honest, there are very few materials about it, which makes this research even harder. The basic thing
people know is that the discovery of ALS was made by Jean-Martin Charcot, a French neurologist,
in 1869, but it was not until 1939 that it was truly known to the public[6]. A famous football player
called Lou Gehrig had this disease, causing his football career to end. For many years, Lou Gehrig's
Disease was the common name for ALS[4]. The Greek language is where the word ‘amyotrophic'
originates. No is represented by the letter 'A’', while muscle is represented by the letter ‘Myo'.
"Trophic" is associated with nourishment. So amyotrophic means "no muscle nourishment”, meaning
that the muscles will no longer function anymore and waste away. "Lateral” states for the areas in a
person's spinal cord. Inside the spinal cord, there are abundant nerve cells that help to control the
muscles by sending signals. This part of the body is really important. If it degenerates, it could lead
to hardening (“'sclerosis™) in the region. So the muscles can no longer receive signals and respond.

The gradual death of motor neurons is what causes ALS to be classified as a motor neuron disease,
part of wider group of disorders. The nervous system is home to motor neurons, which are nerve cells
that are primarily present in the brain and spinal cord of humans. These motor neurons initiate
chemical signals by sending out neurotransmitters to the next nerve cell. It facilitates the development
of significant communication links between the brain and our muscles. This shows that the motor
neurons are really vital in the nervous system. So the injury of the motor neurons could result in
disruption of the pathophysiological network. Progressive weakness is a result of the loss of motor
neurons[7]. Apart from the neurons, scientists supported by the National Institute of Neurological
Disorders and Stroke (NINDS) took an important step toward identifying the risk factors for ALS in
1993 discovered that mutations in the SOD1 gene had a link to a number of familial ALS cases.
According to the related research paper, despite the uncertainty about how mutations in the SOD1
gene lead to motor neuron degeneration, there is growing evidence that the gene responsible for
producing mutant SOD1 proteins can become toxic[4,5]. ALS-related motor neuron degeneration
may be linked to changes in the processing of RNA molecules, as suggested by the discovery of
certain genetic mutations involved in ALS. One of the 6 major macromolecules in the cell is RNA
molecules, which are responsible for directing the synthesis of specific proteins and controlling gene
regulation and activity[6]. It is important to emphasize that respiratory failure is the main cause of
death for most individuals with ALS, typically within 3 to 5 years of initial symptoms. It is possible
for approximately 10% of individuals with ALS to live for 10 years or more.

In order to better understand this kind of disease, people should first know what kind of people are at
risk of developing it. Despite the fact that the disease can occur at any age, it is more common for
individuals aged 40 to 75 to develop it, with an average age of 55 being the diagnosis, according to
the research. In some cases, people in their twenties and thirties may also be found to develop such
kind of disease. Each year, there are approximately 25 new cases of ALS discovered in 1 million
people, with approximately 20 people living with ALS per million people[8]. In addition to that,
biological sex may also act as a factor. Males are more likely and easier to get the disease than females
before getting older[4,9]. When people get older, the possibility for both men and women to be
diagnosed with ALS is equal. Moreover, the fact that ALS cases vary greatly indicates that several
pathways may be more or less important in each case. Currently, sporadic ALS (SALS) is the
diagnosis made for 90-95% of ALS patients [10]. Having a family member who has a hereditary
form of the disease is a risk factor for ALS. However, genetic factors are considered important even
in the absence of a family history. Other factors include the Suez paradigm, which is a term used to
describe the effects that a soldier could possibly have after a war. It seems that military veterans are
more likely to be diagnosed with the disease than the general public. The reasons for this are still
unknown, but some experts believe that it may have to do with the environmental exposure to toxins
on the battlefield[8]. Things like whether having a head injury before or not can also be associated
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with developing a higher risk for ALS, but more research is needed to be investigated in order to
explain the results.

After having a brief cognition of who could possibly develop this disease, it is also important to
acknowledge how ALS is diagnosed and how this kind of disease can be potentially treated. A kind
of neurologic examination will test responses of the patient’s reflexes and muscle strength. A different
kind of healthcare professional will perform a number of tests, such as magnetic resonance imaging
(MRI), electromyography (EMG), nerve conduction studies (NCS), and needle exams. A unique
recording method called electromyography (EMG) can be used to diagnose ALS by detecting the
electrical activity of muscle fibers [4]. A nerve conduction study (NCS) evaluates the nerve's capacity
to transmit a signal to the muscle or along the nerve in order to quantify the electrical activity of the
muscles and nerves. A magnetic field and radio waves are used in a noninvasive magnetic resonance
imaging (MRI) examination to provide detailed pictures of the brain and spinal cord. Moreover, two
medicines are developed which are available for slowing the progression of symptoms and they may
even help people live slightly longer. They are Riluzole (Rilutek) and Edaravone (Radicava).
Although the patients could have all these treatments, they should still be aware that the main thing
after finding out about having this disease is to get an accurate treatment as soon as possible. This
may help to increase the effectiveness of the treatment. However, it should be noted that there is no
single test that can actually diagnose ALS, and no treatment to reverse damage to motor neurons at
the moment. Plus, there is no cure that could actually cure ALS once and for all. Scientists are still
trying to discover and develop special equipment.

According to the research, people with ALS could also actually find it hard to control their muscles.
So it is not possible for them to even do the most basic things, like breathing and speaking. The most
common symptoms of ALS are twitching and cramping of muscles, especially in the hands and feet.
People with ALS cannot control their muscles properly, so they often drop things by accident. This
makes their life inconvenient. Neurones, the motor nerve cells that supply signals to muscles, lose
away or die in ALS. Muscle twitching and weakness eventually result from this, making it unable to
move the arms, legs, or entire body. It might be difficult or impossible for people to breathe when the
muscles in their chest region weaken. The condition of muscle weakness gradually worsens,
beginning with one bodily part, such as the arm or hand [4]. In the latter stages of the illness, affected
persons may also be at heightened risk for pneumonia. In addition to uncomfortable muscular
cramping, some ALS patients may have excruciating neuropathy (damage or illness of the nerves).
Furthermore, there are occasionally even fits of laughter or sobbing for them. The majority of the
studies to date indicates that neuromuscular respiratory failure is the primary cause of death for ALS
patients. Note that currently, there is no therapy to repair damage to motor neurons caused by ALS,
and there is no one test that can accurately identify the disease. Furthermore, while the order in which
symptoms appear and the pace at which the disease progresses differ from person to person,
eventually all individuals will not be able to stand or walk, get in or out of bed on their own, or use
their hands and arms.

There are even very few experiments that can actually give a clue about this disease. It is literally
hopeless. However, there are still people who try to make some progress. Take the example of a
famous Chinese businessman, who is the vice president of Jingdong. He should have enjoyed his life,
but unfortunately, end up having ALS. It is undoubtedly the final word for him. Most people would
give up if they got this disease, but he fought it out. He used most of the money he earned to fund
research into ALS. People with illnesses like him are struggling. They have to suffer from both
physical and mental torture.

People should pay more attention to this kind of disease. As one has this disease, he or she will need
more and more help with daily activities. This disease is really serious. People with ALS often tend
to lose their weight significantly in short term. The illness itself increases the need for obtaining
calories and eating a lot of food. Nutritionists may therefore be very helpful because they can teach
people and caregivers how to avoid difficult-to-swallow foods and how to plan and prepare small
meals throughout the day that contain enough calories, fiber, and fluids [4, 8]. In addition, patients
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may find it difficult to consume enough food due to choking and swallowing issues. A tube could be
inserted into the stomach to aid with feeding. A dietician with experience in ALS will be present at
the same time and may be able to offer some guidance on a healthy diet. Numerous families might
seek assistance from expert therapy, which can instruct them in creating a few coping mechanisms.
Both the price and the impact that these services have on an individual's quality of life vary differently.
Moreover, people with ALS may find it difficult to produce a productive cough due to the weakening
of the respiratory muscles. There are a few methods, such as breath stacking and mechanical cough
aid devices, to help patients cough more forcefully. Numerous groups that provide emotional support
to sufferers are available to assist in coping with the mental and physical difficulties that come with
having this condition. Lastly, it is important to remember that hope is something that should never go
away. Scientists will eventually discover the remedy.

3. Conclusion

The potential for developing improved neuroprotective treatments for ALS is immense. The paper
advocates for academia-industry partnerships that accelerate the pace of rigorous testing of
therapeutic hypotheses, incorporating the latest advances in preclinical screening, biomarker
discovery, and trial design. There's a lot of stuff that needs to be done for people with ALS, and it's
getting better. To bridge the gap between preclinical and clinical testing, we need to develop
biomarkers of target engagement and efficacy, as well as employing sound pharmacological
principles in therapeutic development. There are several biomarkers that can be applied across the
translational pathway, including biochemical, physiological, and imaging. Improved neuroprotective
treatments for ALS are possible in the near future.
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