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ABSTRACT :

Alzheimer’s disease is a degenerative neurological condition where memory loss, cognitive decline, and eventually dementia are caused by the death of brain cells. For those 65
years ofage and older, it is the most frequent cause of dementia. About 10% ofthose over 65 and over 50% ofpeople over 85 suffer fromtheillness. Alzheimer’s disease

affects about four million people inthe US alone, and the annual cost of treatment is close to $100

billion. It is currently the fourth most common cause of death in the United States and is spreading throughout the world. The steady loss of nerve cells and their
connections causes the brain's total size to decrease as the condition worsens. Alzheimer's disease currently has no known cure, and brain cell destruction cannot be prevented
or undone. As a result, current initiatives concentrate on enhancing treatment and prevention research while bolstering patient and family support networks. Increasing

community support, raisingpublic awareness, and improving the quality of carearecrucial objectivesinthe management of the illness.
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Introduction

What is now known as Alzheimer's disease was first described by German neuropathologist and psychiatrist Dr. Alois Alzheimer. Alzheimer's disease (AD) is a
severe and progressive type of dementia characterised by significant impairments in memory, language, and behaviour.[1,2] In addition to having a significant
social impact, Alzheimer's diseaseis very expensive for healthcare systems worldwide. [3,4] Environmental,

psychological, and vascular factors all affect Alzheimer's disease. As of right now, there are no medications that can stop the disease's neurodegenerative effects. As
aresult, most current treatments focus more on managing symptoms than on preventing illness.

.[5] Cholinesterase inhibitors are used to enhance neurotransmission in mild to moderate cases of Alzheimer's disease, while memantine helps reduce
excitotoxicity in moderate to severe cases. Antidepressantsand antipsychotics canalsobeused to treat related

behavioural and psychological disorders.[6,7] While other cognitive, motor, and sensory functions areunaffected, early symptoms include a minordecline in episodic
memory. Independence is preserved and Alzheimer's disease cannot yet be diagnosed.[8] Alzheimer's disease is a degenerative, irreversible brain disorder that
gradually impairs memory and thinking, often leading to dementia and other cognitive deficits.[9]

Behavioural abnormalities and a gradual decline in cognitive function are hallmarks of Alzheimer's disease. Neurofibrillary tangles are created when tau protein and
beta- amyloid plaquesabnormally build up inthebrain. These changes damageneurones,

trigger inflammation, and activate immune cells called microglia, all of which worsen the disease.[10,11] The body absorbs riluzole 60% of the time when it is given
orally. The greatest blood levels are determined by the dose, however taking it with a high-fat meal may lower these levels. To address this, scientists have developed a
sublingual version of riluzolethat may be less affected by fatty foods.[12,13]

Risk factors Age

Age is the most unalterable risk factor for Alzheimer's disease. Most incidents involve adults 65 years of age or older. About 5% of people between the
ages of 65 and 74 are affected, while the risk rises to 50% for people over 85.[2] Geneics:

Sporadic Alzheimer's disease is not linked to any specific inherited genetic pattern. However, the disease is linked to the ApoE gene, which facilitates the movement
of cholesterol throughtheblood. The ApoE4 variationraises the danger, whereas ApoE2

offers protection.[14,15] Alzheimer’s disease that appears before the age of 65 is often linked to genetic abnormalities. Mutations in chromosomes 1, 14, or 21
cause familial Alzheimer’sdisease, araretypethataffectslessthan 10% ofsufferers. Ifonemutationis inherited, the likelihood of getting the disease is 50%.[16,17]

Educaion:

Research suggests that a lower degree of education may increase the risk of Alzheimer's disease. Higher education may help the brain make up for the loss of

neurones asthe
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disease worsens by creating additional neural connections, or a "synaptic reserve.[1,14] Alzheimer's disease is a degenerative, irreversible brain disorder
that gradually impairs daily functioning, thinking, and memory. Over time, it shrinks and kills brain cells. The majority of persons begin to have symptoms in
theirmid-60s.

Causes The most noticeable signs of early-stage Alzheimer's disease may be occasional disorientation or mild forgetfulness. But over time, your memory
steadily deteriorates

more, particularly for recent events. Age often has an impact on the rate of worsening symptoms, which may vary from person to person. To understand the
causes, threeideas can be applied.

Cholinergic hypothesis:

The cholinergic hypothesis suggests that reduced acetylcholine and cholinergic neurone death may contribute to memory and cognitive impairment in
Alzheimer’s disease, albeit a direct cause-and- effect relationship hasn’t been proven. [18,19].Additionally, more than half of Alzheimer’s patients do not respond
wellto cholinesterase inhibitors (Cis),

suggesting thatthe disease’s progressionis likely influenced by other important factors.[18]

Amyloid hypothesis:

Amyloidosis causes insoluble amyloid proteins to build up in tissues. In Alzheimer’s disease, APP breaks down into amyloid-, which leads to neuritic
plaques in the brain and worsens the condition. [20] Although Alzheimer’s disease is linked to amyloid-f (A) fibrils, soluble AB1-42 oligomers, or ADDLSs, may
be more detrimental because they target synapses, disrupt plasticity, and affect cognition through cell-surface toxin receptors and Fyn kinase..[21,22]

Tau hypothesis:

The Tau theory states that excessive phosphorylation of Tau in Alzheimer's causes it to

detach from microtubules, increasing free Tau and disrupting microtubule function, which impacts neuronal transport, structure, and overall cell health.[23]
Phosphorylated tau subunits called paired helical filaments (PHFs) make up NFTs. Damaged microtubules

affect the axonal transport of proteins, which eventually leads to neuronal death.[24]

Treatments
Drug Therapy:

Alzheimer's disease is treated with two types of drugs: N-methyl D-aspartate antagonists and acetylcholinesterase inhibitors. The two types function in distinct
ways.

Cholinesterase Inhibitors:

Alzheimer's disease causes a decrease in acetylcholine, a neurotransmitter that helps nerve cells communicate. Cholinesterase inhibitors (donepezil,
rivastigmine, and galantamine) improve memory in mild to severe cases by raising acetylcholine.[18] While galantamine blocks both acetylcholine and
butyrylcholinesterase, donepezil and

rivastigmine selectively inhibit acetylcholine. While a metaanalysis of 13 trials found no change in behaviour or daily activities, all three drugs demonstrated
similar effects on cognition and overall benefits.[25] Cholinesterase inhibitors (Cls) can be helpful fora long time even ifthey cannot stop Alzheimer's disease from
progressing. In arandomised,

double-blind study, patients on long-term donepezil treatment sustained improvements for up to two years.[26] The minor adverse effects of Cls are frequently
limited todigestive issues such nausea, vomiting, and diarrhoea.[27]

NMDA Receptor Antagonists:

Memantine is a non-competitive NMDA receptor antagonist that effectively treats

moderate-to-severe Alzheimer's disease by reducing glutamate-induced excitotoxicity.

Studies show that it lessens the burden on caretakers, enhances behaviour, reduces agitation, slows cognitive decline, and eases the behavioural and
psychological symptoms of dementia (BPSD).[28]

Anidepressants and Anipsychoics:

BPSD affects carers and is prevalent in Alzheimer's disease. Memantine and cholinesterase inhibitors offer only modest alleviation. Antidepressants, such
as SSRIs, tricyclics,and SNRIs, are helpful in treating depression; stopping them exacerbates

depressive symptoms.[29] Olanzapine, quetiapine, and risperidone are common

antipsychotics used to treat agitation and psychosis in Alzheimer’s patients. Their utility is debatable, nevertheless, because patients frequently experience a
marked lossin cognitive function when compared to those who get a placebo.[30]
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Disease modifying treatments:

Even though symptomatic treatments are beneficial, finding a cure is crucial. Anti-amyloid therapies target excessive AP synthesis, aggregation, and deposition
from APP breakdown in order to reduce AP levels, enhance its clearance, and prevent the formation of amyloid plaque. [31, 32] Immunotherapy is another
interesting tactic that helps eliminate A

peptides, whichmay either directly or indirectly lessen the cognitive decline linked to Alzheimer's disease. [33]

BRIEF OVERVIEW OF RILUZOLE

1.  Chemistryofriluzole
High-fat meals lower the blood levels of riluzole, which are dependent on the dosage. It has a 60% oral bioavailability. Regardless of the type of meal, a
sublingual form might offer
more consistent absorption by avoiding this effect.[34,35] After being absorbed, riluzole is converted by the liver's CYP1A2 enzyme into N-hydroxyl
riluzole, which is then removed by glucuronidation. [36] Roughly 10% ofthe doseislostin faeces, and less than 1% ofthe
dose appears unaltered in urine. The body generally breaks down riluzole, and the kidneys are principally responsible for excreting its metabolites. [37, 38]

2.  Adverseeffects
Riluzole is generally safe; no serious side effects have been reported. Weakness and nausea are the most common issues. Because it may potentially raise liver
enzymes, liver function should be regularly evaluated. [39] Furthermore, studies have shown that riluzole has a typically benign profile and does not cause birth issues
or genetic abnormalities. [41, 42]

3.  Mechanism of action
In several neurodegenerative diseases (NDs), including AD, riluzole may diffuse across the blood-brain barrier and exhibit its neuroprotective benefits through a
variety of routes. [43]
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FIGURE.1: Molecularstructureof riluzole.

CONCLUSION :

Numerous environmental, behavioural, and genetic factors influence Alzheimer's disease, a complex and degenerative neurological disorder. Age and
heredity remain the greatest

risk factors, even though lifestyle and cardiovascular health have a majorimpact on the onset and progression of disease. Even though there is currently no cure, a
combination of pharmaceutical treatments, nonpharmacological interventions, and lifestyle

modifications can help manage symptoms, improve quality of life, and potentially slow the disease's course.Because to early discovery, preventive measures,
and ongoing research intonew medicines, there ishope forimproved management in the future. Ultimately, a

multidisciplinary strategy involving patients, carers, medical professionals, and researchers is necessary to address the challenges of Alzheimer's disease and
assist those affected by it.
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