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Abstract  

Progressive cognitive impairment is the hallmark of Alzheimer's disease. For those 65 years of age and older, it is 

the most prevalent kind of dementia. The entire brain mass decreases with Alzheimer’s - the tissue experiences 

progressively more limited nerve cells and networks. Pathologically Alzheimer’s disease is caused because of the  

intracellular neurofibrillary tangles and extracellular amyloidal protein which results in the deposition of plaques 

which obstruct the communication between the nerve cells resulting in neurodegenerative disease. The main two 

available treatments for  Alzheimer’s disease are  Cholinesterase inhibitors with N-methyl D-Aspartate antagonists . 

In adding to this lesser known treatments such as accessibility of newer atypical anti-psychotics, anti-depressants, 

hormonal replacement therapy, anti-oxidants, and HMG Co-A reductase inhibitors. 
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Introduction: 

AD is a type of dementia, which is a progressive neurodegenerative disorder and accounts for more than 80% of 

dementia cases worldwide in elderly people and  associated with loss of neurons in distinct. The initial regions 

influenced by AD are memory of recent information, spatial orientation, attention, and executive processes; these 

are followed by speech and behavioral issues that impact day-to-day functioning. A steady loss in cognitive function 

is another characteristic of AD. Misfolding of these synaptic and cytoskeletal proteins, abnormal formation of many 

extracellular amyloid plaques, and intracellular neurofibrillary tangles are being investigated as important 

pathogenic alterations in addition to loss of synapses and neurons and brain inflammation (2,3). Amyloid angiopathy 
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and neuropil threads are generated in conjunction with Aβ and NFT. This neurodegenerative process is accompanied 

by reactive astrogliosis and microglial cell proliferation (3).  

AD is also associated with cerebrovascular disorders, including as blood brain barrier (BBB) dysfunction and 

structural alterations in the cerebral vasculature. Mural cells, which comprise the outer layer of cerebral vessels and 

are responsible for vascular contraction, the structural maintenance of cerebral vasculature, and the blood-brain 

barrier, have been shown to be absent from postmortem AD brains (4). 

Alzheimer's disease stages:  

There are three sorts of Alzheimer's disease stages: mild, moderate, and severe. 

Early-stage mild Alzheimer's illness 

During this phase of Alzheimer’s, a person may function lonely, feel forgetting familiar words or location of 

everyday objects or difficulties in identifying their friends, family and other common problems such as  challenges 

performing tasks, misplacing a valuable object etc (5). 

 Moderate Alzheimer’s disease (mild stage)  

This stage is typically the longest stage and may last for many years. In this stage person must be cared well. 

Indications reported towards the Alzheimer’s illness are pronounced and it includes greater difficulty in performing 

tasks, such as paying bills. Noticeable signs are observed such as frustration, acting in unexpected way and 

confusing words due to dame of nerve cells in brain. Other symptoms: Forgetfulness of events or about persons, 

unable to recall their own address, confusion about their place, increased risk of wandering, change in sleep pattern, 

personality and behavioral changes (5). 

 Severe Alzheimer’s disease (late stage) 

Severe dementia can be seen such as loses ability to respond to their environment, to carry on a conversation and to 

control movement. Person suffers from difficulty of communication, but they may still pronounce words , lose 

awareness of recent experiences, need daily personal care from assistance, vulnerable to infect pneumonia and 

change in physical abilities, including walk, sit and swallow (5). 

Alzheimer's disease etiology  

The pathological features of AD include extracellular deposition of β-amyloid (Aβ) plaques caused by abnormalities 

in Amyloid Precursor Protein (APP), which is important for the synthesis of β-amyloid, intracellular neurofibrillary 

tangles (NFT) formation of hyperphosphorylated tau protein, gliosis, and neuronal loss. Moreover, extracellular Aβ 

deposition and intracellular tau tangle development caused oxidative stress, excitotoxicity, neuro-inflammation, and 

aberrant neurotransmission. Cholinergic neurons produced and stored acetylcholine (Ach) in vesicles. Acetylcholine 

release into the postsynaptic region is crucial for remembrance and understanding. AD has been correlated to 

changes in the activity of glutamatergic, serotonergic, dopaminergic, and adrenergic neurons with the demise of 

cholinergic nerve cell in the hippocampus areas (6). 

Alzheimer's disease pathophysiology 

The tau and amyloid theories were two of the main characteristics of AD. With the purpose of understand the 

molecular process behind the expansion of AD, abnormal buildup of both NFT and amyloid beta was briefly 

investigated. Macroscopic analysis of the AD brain revealed that the medial temporal lobe had the most noticeable 

atrophy, followed by alterations in the hippocampus and EC. The most prevalent types of brain atrophy are 

ventricular dilations and widening of the cerebral sulci.  
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Amyloid theory: 

The accumulation of amyloid β-peptides in the brain, which are deposited as plaques, is the foremost reason of 

AD.4,8 The pathophysiology of AD is distinct attributable to the aberrant cleavage of amyloid precursor protein, 

which is a major aspect in the advancement of amyloid plaques that are dumped extracellularly in the hippocampus. 

APP is a type 1 membrane protein made up of an extracellular domain and a brief cytoplasmic portion. It is formed 

in the endoplasmic reticulum, transported by secretary vesicles, and degraded by the Golgi complex's N- and O-

linked glycosylation mechanism. Since α-secretase aids in the cleavage of APP at the sites of Lys16 and Leu17, 

which results in the conception of a neuroprotective soluble ectodomain of APP (sAPPα), it is non involved in the 

development of Aβ peptides. In contrast, enzymes like β- and γ secretases are primarily involved in the creation of 

Aβ peptides by breaking the APP. On the other hand, APP is proteolytically cleaved by β- and γ-secretases, resulting 

in Aβ peptide fragments that range in length from 39 to 43 amino acids. Aβ1-40 and Aβ1-42 are the most frequently 

produced fragments, and they are crucial to the pathophysiology of AD. While Aβ1-42 is highly neurotoxic and has 

a greater tendency to accumulate in the brains of Alzheimer's disease patients, Aβ1-40 is soluble and primarily 

found in healthy brains due to its lower neurotoxicity (7). Further contributing to neuronal loss and the progression 

of AD are deposited amyloid peptides that interact with neuronal membranes to form membrane gaps that permit 

excess ions to enter neuronal cells (6). 

The inflammatory theory The demonstration of pro-inflammatory cytokines and chemokines in the hippocampal 

region increases as AD progresses. Amyloid plaques and NFT have been demonstrated to activate microglia in 

addition to astrocyte cells, which connects AD to the relationship between microglia cells and inflammation. 

Interleukin-1 β, interleukin-6, tumor necrosis factor-α (TNF α), and interleukin-8 were expressed as a result of 

microglia initiation, which engage in demonstrated to mediate cell inflammation. Proinflammatory mediators such 

as thromboxane, prostaglandins, leukotrienes, and interleukins are released when activated astrocytes adhere to Aβ 

sites, which intensifies the neuro-inflammatory response. Nitric oxide produced by Aβ plaques may also lead to 

neuronal injury and inflammation. Unlike common neuro-inflammatory diseases such as multiple sclerosis and 

encephalitides, inflammation in AD has also been linked to the innate immune system (6). 

Tau theory 

In neuronal cells, tau is a soluble microtubule protein that helps stabilize microtubule assembly, which is essential 

for axonal growth and neuronal development. By balancing kinase and microtubule-associated phosphatase, tau's 

phosphorylation and dephosphorylation phases help to maintain normal circumstances. When kinases are activated 

and phosphatase is downregulated, the tau protein turn into hyperphosphorylated, lead to in double helix insoluble 

filaments and tangled aggregates known as NFT tangles. NFT has a major impact on synaptic dysfunction and 

neuronal degeneration. As AD worsens, NFT grows and accumulates inside the neuronal cell body. After the injured 

neuronal cells die, it continues to create relatively insoluble protein complexes that may leak extracellularly. 

Astrocytes and microglia cells subsequently absorb the extracellularly generated NFT (6,8).  

Oxidative stress and the mitochondrial theory:  

Oxidative neuronal cell damage and disruption of the electron transport chain exhibit a main influence on the 

pathogenesis of AD. Oxidative trauma which can consequence in oxidative cell damage and cell death, is caused by 

an excess of hydrogen peroxide, hydroxyl, and superoxide radicals produced by electron transport chain products. 

 Increased oxidative stress enhanced by free radicles produced from the Aβ plaques interference with the electron 

transport chain. Highly reactive effect of superoxide free radicles reacts with nitric oxide, developing in the 
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establishment of peroxynitrite radicles (another highly reactive oxidative species). Further progression of AD 

enhanced by oxidative-nitrosative stress damage to the neurons present in entorhinal cortex, frontal cortex, 

amygdala and hippocampus. AD processed free radicles further affects oxidation and breakage of DNA 

(deoxyribonucleic acid) strands, cross-linking of DNA proteins and even more it affects modification of DNA base-

pairs. The oxidation and glycation of certain proteins and lipids produce advanced glycation end products, which 

further exacerbate oxidative stress and neuro-inflammation (9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagnosis and management  

The Mini-mental State Examination (MMSE), a frequently used office test, is ineffective for persons with minor set 

of symptoms and high or low educational levels. For an MCI diagnosis, there is no set cutoff. The montreal 

congenetive assessment (MoCA), an online cognitive screen that is highly sensitive for MCI than the MMSE, is a 

most sensitive and specific tests available intended for the finding of AD. Both medium and harsh dementia 

preserve to be diagnosed using this test. The most used diagnostic instruments for early AD are the MMSE and 

MoCA, which both employ 30 points to assess cognitive function impairment. A person with initial AD signs 

experiences a remembrance deterioration score of ≤26. The focus of the history was on mental and performing 

abnormalities, as well as confirmation from trustworthy sources that aid in the identification of dementia and MCI. 

Physical examination is similarly a diagnostic tool, which includes full neurological examination, also be performed 

for acute and chronic illness and focality (10). 
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Therapy: 

 Cholinesterase inhibitors: These drugs are prescribed to treat symptoms of mild, moderate, and severe Alzheimer’s. 

AchE inhibitors or anti-cholinesterase’s inhibits the acetylcholine breakdown and it increases the concentration 

besides duration of activity of Ach. AchE inhibitors plunge into two types based on how they work: irreversible and 

reversible.(11). 

Compound: Aricept (Donepezil): Donepezil is a reversible AchE inhibitors that prevents the interruption of 

Acetylcholine in the mental capacity by binding to the peripheral anionic site and it also delays amyloid deposition 

(11,12). 

 NMDA antagonist: NMDA antagonists inhibits glutamatergic neurotransmission by blocking the NMDA 

receptors. These drugs mainly employed to cure medium to terrible type of Alzheimer’s symptoms. NMDA allows 

glutamate to connect to a cell like a boat typing up at a dock, NMDA is a subtype of ionotropic receptor. When 

glutamate fits on the active site of NMDA receptor, and causes glutamate-mediated excitotoxicity by passage of 

calcium into the cells, amid enhanced nitric oxide generation that forms high levels of oxidants and neuronal 

damage. Hence blockage of NMDA receptor plays important role in treating AD (13). 

Compound: Namenda (memantine), blocks excess release of glutamate which cause toxic effects. Memantine 

regulates glutamate activity in neuronal cells (11). 

 Cholinergic treatment: These are the compounds used as a precursor for the synthesis of acetylcholine, which also 

enhances release of Ach.  

Compound: choline, lecithin 

 Non-steroidal anti-inflammatory drugs (NSAIDs):  

NSAIDs acts by inhibiting the progress of inflammation happens due to the build-up of amyloid plaques, and NFT 

in hippocampus and even inflammatory response categorised by the activation of cytokines, chemokines and several 

transcription aspects such as activator protein-1 and CREB. This could prevents the neuronal degeneration (14). 

Compound: The R-enantiomer of the NSAID flurbiprofen has demonstrated encouraging outcomes in treating AD-

related cognitive, behavioral, and psychiatric dysfunctions. 

Novel approaches to treating AD:  

AchEIs and NMDA receptor blockers are the only two primary AD therapies currently on the market. Furthermore, 

less well-known therapies include the availability of more recent atypical anti-psychotics, antidepressants, hormone 

replacement therapy, antioxidants, and HMG Co-A reductase inhibitors (6). 

Antioxidants: The utilization of antioxidants as a target to treat AD has become the focus of new therapeutic 

research. Ubiquinone, a synthetic counterpart of the endogenic antioxidant coenzyme Q10, has stayed shown to 

improve cognitive abilities. Vitamin E prevents lipid peroxidation in cell membranes and has a significant impact on 

the attenuation effect of peroxide. Vitamin C functions as a cofactor for antioxidant enzymes and transfers electrons 

to eliminate free radicals. The activity of antioxidant enzymes expressed at the cellular level lowers the amounts of 

ROS in cells. Superoxide dismutase is crucial in converting reactive oxygen species (ROS) into O2 and H2O2. 

Catalase and glutathione further convert H2O2 into H2O molecules and O2 (15). 

Antidepressants:  

Improved memory has been linked to antidepressants. These medications operate on serotonin and BDNF receptors. 

As was previously said, AD develops when BDNF is downregulated. Antidepressants boost serotonin's binding to 5-

HT receptors and BDNF's binding to TrkB. A number of signal transduction pathways, including ERK1/2, Akt, and 
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PLCγ, are initiated when the TrkB receptor, which has tyrosine residues in its kinase domain, binds with BDNF and 

promotes its phosphorylation. Additionally, serotonin binding increases the Akt pathway's activation. Additionally, 

it activates GSK3, which is crucial for memory consolidation (16). 

Atypical antipsychotics: 

 Behavioral and psychotic symptoms of dementia treated widely by using the antipsychotic drugs in AD patients. 

Psychological symptoms such as delusion, hallucination, agitation, sleep disturbances and wandering are treated 

with this drugs. These drugs binds with D2 (dopamine) receptor activates Akt and PKA pathways and that 

phosphorylates with GSK3. As activation of GSK3 improves the behavioral and psychological characters in 

Alzheimer’s patient (6,17). 

Inhibitors of HMG-CoA reductase: HMG-CoA (3-Hydroxy-3-methylglutaryl-coenzyme A) is a crucial rate-

controlling enzyme in the synthesis of cholesterol pathway. It helps convert HMG-CoA to mevalonate, which 

further manufactures cholesterol. In an animal simulation of AD caused by a high-cholesterol diet, inhibition of 

HMG-CoA has existed  to lower Aβ generation and AD development. Atorvastatin and Simvastatin both showed 

modest improvements in AD-related behavioral and cognitive symptoms (6). According to certain epidemiological 

research, statin users may lower their plasma cholesterol by blocking HMG-CoA reductase. By blocking the 

building of mevalonate, statins also prevent the production of isoprenoids. It has stood demonstrated in cultured 

neurons that statin suppression of protein iso-prenylation reduces Aβ production. Statins inhibits β-secretase 

cleavage in APP which increases the development of both Aβ40 and Aβ42 (18). 

Hormonal replacement therapy:  

Treatment for AD has benefited from hormone replacement therapy. Androgens influence behavior and visual-

spatial memories. Reduced stages of the unusual sex hormones have been associated with elevated beta amyloid 

levels, tau hyperphosphorylation that results in NFT, and reduced neuronal survival (6). Male AD patients receiving 

testosterone hormone therapy demonstrated improved cognitive abilities, including verbal, spatial, and constructive 

memory. On the other hand, ovarian hormones promote hippocampus-dependent learning and memory while also 

modulating neurogenesis (19). 

Conclusion  

Alzheimer's disease besides its medical features have been briefly covered in this article. Alzheimer's disease comes 

in three stages: mild, moderate, and severe. The highest repeated cause of mortality from Alzheimer's disease is 

pneumonia, which is followed by septicemia and myocardial infarction. The amyloid theory and the cholinergic 

theory are the causes of Alzheimer's disease. Cholinesterase inhibitors and N-methyl D-aspartate antagonists are a 

class of drugs employed to cure Alzheimer's disease. 
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