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ABSTRACT 
 There are sporadic and inherited variants of the motor neuron disease amyotrophic lateral sclerosis (ALS). Young and middle-aged persons 

are more likely to get ALS, and there aren't many therapies for it. Even though frontotemporal dementia mostly affects the nervous system and the fact 

that cognitive and behavioral symptoms have been documented for more than a decade, there are signs that ALS and frontotemporal degeneration 

coincide medically, radiologically, and pathologically, in addition to genetically. Cognitive decline in ALS is characterized by personality changes, 

irritability, obsessions, a lack of comprehension, and extensive abnormalities in frontal executive functions. 
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The alterations in personality, social behavior, and executive function seen in frontotemporal dementia are consistent with this presentation. 

We also provide guidelines for the clinical assessment of frontotemporal dysfunction in patients with ALS. Improved protection for victims and their 

households as well as useful insights into the biology of neurodegeneration will result from knowledge of cognitive damage in ALS. 
 

Keywords: Amyotrophic lateral sclerosis, Nervous system, Cognitive diseases, Cell mutation, Neurodegeneration.

INTRODUCTION 
ALS, also referred to as Lou Gehrig's illness or Charcot's 

disease, is the most prevalent type of motor neuron disease. The 

condition manifests in life and is brought on by the death of motor 

neurons, which leads to a progressive atrophy of related connective 

tissue and supporting cells. In contrast to similar motor neuron 

illnesses that typically affect just one group of nerves (Primary 

Muscular Atrophy and Primary Lateral Sclerosis), people who have 

ALS often notice the inclusion of both the smaller motor neuron 

(LMN) and upper motor neuron (UMN). Muscle wastage and 

weakness, particularly in the limbs, cramping, twitching, and speech 

difficulty are typical ALS symptoms [1]. About 25–30% of patients 

experience a bulbar outset of the illness, which can present as 

disabilities, difficulty swallowing, dysphonia, or, in the case more 

rarely, masseter paralysis. In ALS, there is a wide range in the 

generation at the beginning, the site of development, and the speed of 

disease development.  

Most individuals with the condition experience unrelenting 

progression, with an intermediary survival time of roughly 3 years 

following the onset of symptoms, with the primary cause of death being 

respiratory failure. While 35–40% of patients will experience modest 

behavioral and/or cognitive abnormalities, front temporal dementia 

(FTD) can be further diagnosed in 10–15% of instances [2]. Clinical 

manifestations of FTD include social defects executive functioning 

limitations and/or linguistic difficulties. FTD can be defined by 

temporal and anterior temporal lobe atrophy. [3]. the rate at which 

muscular function deteriorates is positively impacted by riluzole. 

Even though the drug's exact mechanism of action is yet unknown, this 

suggests that it may interfere with the disease process [4]. 

Alteration to the Superoxide Dismutase 1 (SOD1) Gene 

Some of the proteins responsible for neurodegenerative 

diseases may have properties in common with prions, including the 

ability to capture wild-type proteins, trigger their miss folding or 

aggregation, and serve as cell-to-cell carriers. The individual's SOD1 

gene, which is found on chromosome 21 [5], codes for the homo dimer 

metallo protein known as human SOD1, which is composed of 153 

amino acids and comprises the ions zinc and copper. To reduce 

oxidative stress, SOD1, a free radical capture, uses Cu and Zn ions to 

dismutase free superoxide radicals (O2
•−) into molecular oxygen (O2) 

and hydrogen peroxide (H2O2). Human catalase [6] then converts 

these molecules into water and oxygen. Changes within SOD1WT 

(wild-type SOD1) in the spinal cord of sporadic ALS persons, 

participating in endogenously modified SOD1 to protein aggregation  

 

that was suggested by Gruzman et al [7] in 2007. Further, Forsberg 

supported Gruzman's evidence by identifying small aggregates of 

miss folded SOD1 [8]. 

Epidemiology 

    Two to three cases of ALS per 100,000 people have been 

reported in communities in Europe and those of European origin [9-

11]. In the age group with the highest probability of acquiring ALS (50-

70 years), the incidence ranges from 4 to 8 per one Lakh in a year. The 

mean Life time at which symptoms first appear is between 58 and 63 

years for random ALS and between 40 and 60 years for hereditary 

ALS [12]. For men, the risk is approximately 1:350, while for women, 

it is 1:400 [13-14]. Most community-based studies have shown that men 

are more likely than women to develop ALS, with 1–2 men developing 

the disease for every woman [15]. 

Etiology 
ALS is accepted to be conducted by a confluence of 

genetic, habitat, and abnormal ageing factors, similar to additional 

neurodegenerative diseases. Beyond 20 genes have been affiliated 

with the condition genetically to date, and it is proposed that further 

genetic components will be found. While monogenetic mutations 

with elevated effect sizes now account for 15% of ALS cases, the 

genetic architecture of the disease appears to be complicated, and both 

ordinary and occasional genetic variants with low and tolerable 

outcome sizes tend to increase the chance of developing ALS [14, 16]. 

Cognitive Deterioration Tendencies in ALS 
Whereas there is a proven link connecting some types of 

ALS and front temporal memory disorder, it is yet unknown how 

frequently, severely, and over time classic ALS patients have 

Alzheimer's disease. While impairments in memory and language are 

less well understood, anomalies in the executive system, including 

spoken proficiency and consideration, are the cognitive alterations in 

ALS that are most frequently described. 

Executive Function 

Traditionally, executive functions have been seen as more 

advanced thought processes that coordinate and direct other aspects 

of cognition act. Nearly every investigation of cognitive damage in 

ALS has revealed impaired verbal fluency, an indication of injury to 

frontal or striatofrontal areas responsible for the intrinsic beginning of 

answers. A proportionate drop in category fluency would indicate a 

more general semantic impairment, whereas concurrent effects on 

both forms of dexterity reflect dysfunction in executive system 

components. However, adjustments to account for response time can 

enable individuals with upper limb difficulties, and as a result, writing 
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ailments, to be examined in a meaningful manner. For instance, 

Abrahams and colleagues [17] created a verbal fluency index using the 

time it took clients to copy words they had written before in fluency 

tests. (The typical period it utilized to process the thought of every 

phrase was estimated as the total amount of time given for the exam, 

minus the years it took to replicate every single word produced 

allocated by the overall number of words generated. 

Reminiscence 
Memory issues with ALS remain up for dispute. Intelligence 

research has revealed individuals with ALS often suffer memory 

difficulties that lead to acute recall issues. The wide range of 

weaknesses in postponed recall suggests that the problem lies in the 

storing of data, and not in how quickly it is forgotten [18]. These 

findings are in line with hypotheses now held to be true, according to 

which encoding is an executive ability to remember as it includes a 

neural loop that originates in the left frontal lobe [19]. 

Visuoperceptual Function 

The several processes that make up visual perception 

include object identification, object recognition, and attention. Many 

ALS patients' visual perception mechanisms are still mostly intact [19, 

20], but Strong and colleagues [21] have identified several visual 

shortages. Victims with ALS who also have front temporal mental 

illness frequently have minimal trouble finding their way around their 

own homes, finding objects, mimicking non-representational hand 

gestures, and recognizing their hometown on a map [22]. 

Language 
Language networks appear to be impaired based on 

Magnetic Resonance Imaging (MRI) and Positron Emission 

Tomography (PET) tests of ALS patients [23].This validates the 

previous results that extra motor pathways are affected by ALS. 

Rakowicz and Hodges [24]. Reported that significant language 

impairments were observed in patients with ALS and damage, 

especially on assessments of vocabulary and syntactic 

comprehension. Individuals with ALS who did not also have mental 

disease showed a deficiency in language output characterized by 

trouble finding and identifying words and a tendency to employ 

semantic errors or circumlocutions. Both groups performed well on 

tests of conceptual comprehension and grammatical structure. 

Another possibility is that language impairments are a distinct 

category of dementia caused by ALS and develop independently of 

cognitive impairment. Studies relating GRN mutations to ALS, 

classic front temporal dementia, and a non-fluent progressive aphasia 

within a single family lend credence to the notion that some forms of 

ALS and front temporal Alzheimer's disease constitute a continuous 

process [25]. 

Social Cognition and Emotional Processing 
Several studies have reported a decline in the ability of 

front temporal dementia patients to socially engage, which is crucial 

[2]. People with frontal-variant front temporal dementia (fvFTD) have 

difficulty recognizing all emotions, but particularly fury and disgust, 

as shown by Lough and colleagues [26]. This may assist in explaining 

why these individuals had difficulty identifying social transgressions. 

According to their caregivers, these people also demonstrated 

unusual empathy. Lule et al. [27].  Showed 52 moving picture slides 

to 12 patients with sporadic ALS. Functional magnetic resonance 

imaging (fMRI) was used to measure the brain responses to effective 

photographs, and the researchers also collected subjective measures 

of activity and satisfaction. In the extra striate and upper isolated 

visual regions, ALS patients showed a lower level of response 

compared to other participants. This demonstrates how brain and 

behavioral alertness decline with the progression of ALS [28]. 

Behaviour 
The identification of behavior deficiency as a symptom of 

ALS is spreading. As per assessment instruments such as the Frontal 

Behavior Inventory, Frontal Systems Behavior Scale, and 

Neuropsychiatry Assessment, a percentage of up to sixty-three (ALS 

patients) display symptoms of apathy, irritability, stiffness, 

restlessness, and dis inhibition. Victims of ALS with a bulbar onset 

begin in the motor neurons of the head, neck, and face. When ALS 

begins in one part of the body and spreads to the bulbar region, it is 

referred to as ALS with bulbar involvement. Compared to people 

with non-bulbar onset ALS, those with bulbar onset ALS seem to be 

more likely to show signs of ennui and run into social criticism [29, 

30]. The most common symptom, apathy, should be differentiated 

from fatigue, respiratory issues, and depressive disorders by carefully 

examining medical history and utilizing established measures. As 

opposed to indifference, depression, for example, is marked by 

pervasive exhaustion, grief, crying, loss of hope, thoughts of death, 

and worry and can be linked to certain stressors [2]. 

Treatment of ALS 
The prevention of maladies progression is the main 

objective of ALS treatment, however healing already-done damage is 

a crucial secondary factor. The treatment plan for an ALS patient 

continues to place a large emphasis on palliative care, including home 

care and hospice. For instance, ventilator therapy can increase 

longevity and standard of life [31]. With the help of an assistance group 

and hospice care near their last days of life, an ALS patient can 

prepare nourishing meals that are simple to chew, receive drugs for 

depression, fatigue, and muscle spasms, and have their ventilators 

adjusted so they can adapt to their new lifestyle restrictions.  

Better therapies will be developed as an outcome of 

biochemical and pharmacological Advancements, even though 

domestic modifications can significantly relieve current patients. A 

panel of ALS biomarkers from simple tests would be a big help in 

diagnosing the disease, tracking its development, and figuring out 
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which molecular pathways in ALS need to be targeted for treatment 

[32]. PPX, often referred to as benzothiazolamine (-) - pramipexole 

(S-configuration), is a medication that is typically prescribed to treat 

restless legs syndrome and Parkinson's disease. Dexpramipexole, 

which is also referred to as BIIB 050 or RPPX, is a PPX enantiomer 

that has demonstrated significant neuro protective effects in 

numerous animal trials and laboratory experiments. It might therefore 

be advantageous in the treatment of ALS [33].and Figure 1 displays 

the compounds' chemical structures. 

Treatment options for ALS brought on by patho-genetic variations 

in SOD1 
Based on how they work, the chemical compounds used to 

treat the SOD1-ALS disease depicted in Figure 2 can be categorized, 

as will be covered in the section that follows. 

Lessen of Excitotoxicity 

The cephalosporin antibiotic ceftriaxone (I), increases the 

activity of the EAAT2 gene promoter and elevates EAAT2 

expression, hence reducing glutamate excitotoxicity [34]. markedly 

improved the ALS phenotype and increased the lifetime of Tg-

SOD1G93A mice by 10 days [35]. 

Mitochondria Targeting 
Decreases neuronal cell death in Tg-SOD1G93A mice [36] 

by Olesoxime (II), a mitochondrial pore modulator. However, these 

beneficial effects in non-stratified ALS patients were not validated by 

a Phase II/III clinical trial [37]. 

Focusing SOD1 Aggregation 

The establishment of the intramolecular disulfide bond and 

proper folding of SOD1 are facilitated by Ebselen (III), an 

organoselenium cysteine reactive chemical [38]. Instead of the harmful 

aggregates, it promotes the production of the functioning SOD1 

dimer.

Figure 1: Chemical structure of Riluzole, (+)-Dexpramipexole, (-)-Pramipexole 

Figure 2: Chemical formulas of compounds used to treat SOD1-ALS in disease models      
 

 

Figure 3: Chemical formulas of compounds utilized to ailment C9ORF72 gene in ALS 
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G4C2 Pathogenetic Modifications in C9ORF72 Are Intended 
The first large repeated expansions inside the C9ORF72 

gene are GGGGCC; these expansions code for poly-dipeptides [poly 

(GA), poly (GP), poly (GR), poly (PR), and poly (PA)]. Both ALS 

patients and those without frontal lobe dementia (FTD) have been 

shown to exhibit these enlargements [39, 40].Another group produced 

the trio of chemicals (IV, V, and VI; see Figure 3) that target the 

hexanucleotide repetitive region of RNAs. The compounds were 

tested for their capacity to bind to hairpin RNA and inhibit RAN 

translation in a system devoid of cells. IV and V significantly reduced 

RAN translation and RNA foci in neurons expressing the GGGGCC 

repeat [41]. 

Furthermore, in Tg-TDP-43wt mice, two tyro kinase 

inhibitors, such as bosutinib (VIII) and nilotinib (VII), altered 

glutamate synaptic signaling and showed neuroprotective benefits 

[42].Anacardic acid (IX), on the other hand, inhibits histone 

acetyltransferase and reduces TDP-43 mRNA in ALS patients. For 

the compound's chemical formula, see figure 4.  

Clinical Therapies 
A summary of numerous therapy-focused clinical trials is 

provided. Mesenchymal stem cell (MSC)-NTF cell treatment 

(NurOwn), Tofersen, AMX0035 (Relyvrio, a mixture of taurursodiol 

and sodium phenylbutyrate), Aldesleukin, Ravulizumab, 

Verdiperstat, and so on are a few of them; figure 5 shows the chemical 

structure of these compounds. One of the possible explanations for 

the high failure rate in ALS clinical trials is that, in the past, ALS 

patients were often included in research studies with the idea that the 

disease was homogeneous rather than heterogeneous [43]. 

 

Figure 4: Chemical formulas of compounds used to treat TDP-43-ALS in disease models 

 

Figure 5: Chemical formulas of compounds used in clinical therapies

Clinical Demonstration 
The characteristic of ALS is chronic skeletal muscle 

weakness which leads to muscle atrophy, cramping, and delay of 

movement. The development of muscular weakness in ALS patients 

is typically localized and progresses to nearby body parts [44]. The 

most common symptoms of ALS in the first phase are dysphagia or 

dysarthria; chewing difficulties, restricted mouth closure, and 

dysphonia are less common. In the later stages of the sickness, 

axial muscular Weakness with body loss and posture issues is 

prevalent, but it seldom occurs as the initial symptom. Some victims 

are suffered from unconstrained laughing or crying. [45]. Stereotype 

behavior includes basic repetitive actions like hand clapping and 

rubbing hands together, chanting loudly, humming a tune, giggling,  

 

and dancing, along with complicated behavioral patterns like 

following a set path, gathering and accumulating goods, and rituals 

for dressing and using the restroom. [46]. Patients display an unusual 

obsession with money or the financial system. This may be shown by 

patients hoarding money or calculating it constantly, refraining from 

using their own money, buying the cheapest goods regardless of the 

quality, or attempting to limit the use of domestic amenities by those 

closest to them [47]. 

CONCLUSION 
In conclusion, this review shows how ALS disease 

negatively affects social interaction and the human brain. It has also 

included a few clinical treatments and chemically beneficial 

medications for the ALS illness. Currently, the treatment support may 
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slow the progression of the illness. Future studies will, therefore, focus 

on limiting the first circumstances that result in neuronal death. 
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Abbreviation 
ALS- Amyotrophic Lateral Sclerosis 

SOD1- Superoxide Dismutase 1 

MRI- Magnetic Resonance Imaging 

PET- Positron Emission Tomography 

fvFTD- frontal-variant Frontotemporal Dementia 
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