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Alzehimer is a progressive and irreversible and is defined as presenile dementia, neurogenerative disorder which 

generally occurs in elderly. There is occurrence of memory loss due to neuronal degeneration followed by destruction of 

nicotinic receptors of cholinergic system. It is characterized by presence of amyloid plaques and intraneuronal 

neurofibrillary tangles and loss of tissues present in hippocampus and basal forebrain. Further there is also mild 

cognitive loss leading to impairment of general work in everyday life. 
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Introduction  

Dr Alois Alzheimer a German psychiatrist and neuropathologist were credited with Alzheimer’s disease for 

first time in 1906. It was described in the case of AugusteD in 51 yr women who was suffering from a 

peculiar disease originate in cerebral cortex and was suffering from progressive memory, language 

impairment ,disorientation, hallucination, delusions, paranoia and psychosocial impairment(1-3).  

 

Epidemiology 

 It is costly incurable neurodegenerative disorder  which affects more than five million patients in US costing 

more than $145billion annually (4-5).it is the fifth leading cause of death in US. It is estimated more than that 

30million suffering from AD worldwide and expected to reach 65 million from dementia by 2030 and 110 

million by 2050(6).It increases with age and gets roughly doubled every 5 yrs after 65yrs(7-8). Majority of 

individuals are 65 or above are called late onset or sporadic AD (>95%) and rare onset AD called early onset 

or familial AD (<5%) (9). Early onset AD is autosomal mutation which is present on either of the Presenilin 

genes located on 1 and 14 or in Amyloid Precussors Protein(APP) gene located on chromosome 21 and person 

suffering from Down syndrome is more likely to suffer from AD. Epsilon four of the apolipoprotein E 

(APOE) gene located on chromosome 19 which causes late onset AD (10). 

 

Neuropathology  

AD is a neurodegenerative irreversible progressive disorder which is identified by neuronal deterioration 

resulting in loss of cognitive functions like memory, communication skills, judgment and reasoning. It can be 

diagnosed by cognitive deficits which includes memory and cognitive. It also includes the impairment of 

social and occupational with continued declination (11).functional impairment in which there is loss of 

everyday activity and individual is not able to perform everyday activities. Apart from that there is change in 

the personality and behavior which may include aggression, wandering, apathy, motor restlessness (12). As 

were made to integrate the models of cognition, function and behavior (13-14). In this there is loss of cortical 

neurons specifically pyramidal cell responsible for higher cognitive functions (15-16). Evidences also show 

that there is occurrence of synaptic dysfunction in early disease leading to loss of communication within 

neural circuits important for memory and other cognitive functions (17). It commences in the entohiral cortex 

and hippocampus (18) leading to damage to these structures causing loss of memory. This now spreads 

completely in temporal association cortex and parietal lobes and further spreads in frontal cortex and neo 

cortex and it also causes damage to limbic system (9, 19) including hippocampal formation and major fibre 

tract which connects the cerebral cortex, amygdala, cingulate gyrus, thalamus and this affect both neocortical 

and limbic region and these are having close associations for cognitive deficits and behavior changes (9). It 

was found that there is destruction of neurons and deposition of abnormal protein inside and outside the 

neurons and these are called lesions of AD called as plaques and tangles. These abnormal proteins are 
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deposited in the cerebral cortex which mediates other cognitive functions (16). Senile plaques are extracellular 

accumulations of amyloid proteins and consist of insoluble amyloid-beta protein (Aβ). There is abnormal 

cleavage of APP resulting in precipitation of Aβ into dense beta sheets and formation of senile plaques. 

Microglia and astrocytes produces an inflammatory response so as to remove the amyloid aggregates and this 

inflammation causes the destruction of adjacent neurons and their neuritis (8, 16). Neurofibrillary tangles 

(NFT) are intracellular aggregates of abnormally hyperphosphorylated protein tau which normally serve as 

microtubule stabilizing protein and help in intracellular transport. There is a possibility that NFT may interfere 

with transport of components for proper functioning of neuron and its survival and eventually cause to 

die.(8,16).Evidences shows that there is amyloid formation and its deposition in cerebral cortex was one 

pathological cause for AD(9).Formation of NFT occurs in brainstem than the medial temporal lobe(20). 

 

Amyloid cascade hypothesis  

It states that formation of Aβ in brain causes destruction of neurons which leads to dysfunction of 

neurons.mutation of Aβ causes production of Aβ42 which plays an important role in AD (21). Mutation in 

three genes has to be found play a significant role in AD. First gene was identified on APP on chromosome 

21. It is a membrane bound protein which undergoes endoproteolytic cleavages by secretase. When it is 

cleaved by α secretases there is no accumulation of peptide but when cleaved at β or γ sites it causes the 

release of Aβ which undergoes conformational changes into insoluble form which aggregates into senile 

plaques (22). The other two genes are presenilin1 (PS1) and presenilin 2(PS2) which are located on 

chromosome 14 and 1 respectively.  They play an important role in the γ secretase complex and mutation in 

these leads to cleavage at γ site leading to overproduction and accumulation of Aβ(22). 

 

Mixed dementia 

It refers to combination of AD and vascular encephalopathy. There is occurrence of microvascular changes in 

aged person and in AD which includes impairment of cerebral perfusion particularly decrease in blood flow 

and also there is reduction of glucose transport and its utilization. There is loss of vascular innervations 

specifically to cholinergic due to destruction of cholinergic (nicotinic) receptors with mitochondrial 

deficiency, oxidative stress and protein degradation failure leading to cytoskeletal lesions and neuritic lesions 

and induce brain atrophy causing cognitive and memory impairment(23). 

 
Figure 1. Hypothetical model of the pathological processes in AD, focusing on the amyloid Aβ cascade. Three clinical 

phases of the disease are defined: preclinical which may last for several years until the overproduction and accumulation 

of Aβ in the brain reaches critical level that triggers the cascade;in the predementia phase, early stage pathology is 

present in varying degrees according to individual resilience and brain reserve. Finally, in the dementia phase there is 

progressive accumulation of neuritic plaques and neurofibrillary tangles those results in cognitive deficits and functional 

impairment (24). 



  
 
 
 

234 Ashwini Dinodia 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 2, Issue 11 

November 2015       

 

 

 

Figure 2. Pathogenic factors in the development of mixed dementia. AD pathology (plaques, tangles, synapse 

loss, neuronal loss, and amyliod angiopathy) and vascular pathology (atherosclerosis, decreased perfusion, 

and cerebral embolism) are some of the responsible causes of mixed dementia through consequential damage 

in different part of brain (23). 

 

Association of apolipoprotein E (APOE) 

The gene for APOE was found to be on chromosome 19 and is responsible for late onset AD (25, 26). Till 

now 22 studies had been carried out for the relationship between the ε4 allele and presence of psychosis in 

AD. 9 reports show that ε4 is significantly associated with AD+P. 

 

Association of serotonin receptors and transporter. 

Serotonin (5HT) is a neurotransmitter which regulates mood, memory, learning, sleep, appetite. Change in 

neurotransmission causes mood changes like depression, schizophrenia, and psychosis with AD (27, 28). 

Moreover after the postmortem  and biopsy studies showed that there is decreased level of 5HT 

receptors(5HTR) and 5HT  transporter (SLC6A4) hence the level of 5HT is decrease in brain (29,30,31). A 

number of experiments have been performed and it was found that there is association of genetic variation in 

serotonin receptors HTR2A and HTR2C and SLC6A4 with AD and Psychosis. There is association of 

HTR2A with AD and Psychosis which focuses on single SNP (rs6313) resulting in T (102) C substitution. 
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Both of these allele’s codes for serine amino acid in codon 34 hence it don’t alter the amino acid sequence of 

HTR2A receptor (32). 

 

Association of dopamine receptors and COMT 

There could be an association between dopamine receptors and AD and Psychosis due to which they are used 

as antipsychotic agents for the treatment of psychosis (33). Sweet etal found that serine and glycine genotype 

is associated with psychosis (34). COMT is located on chromosome 22q11.2 and it codes for an enzyme 

which inactivates dopamine with other CA neurotransmitters (35). 

 

ROS and Oxidative stress 

Reactive oxygen species (ROS) are metabolic products involved in stimulation of signaling pathway in 

mammalian cells and if these are unbalanced can initiate the oxidative stress (36). Respiratory chain reactions 

are responsible for generation of ROS in mitochondria where electron transport chain is active. As the 

imbalance progresses between ROS and antioxidant system there is occurrence of oxidative stress and cell 

damage (37). It was found that there is relation between oxidative stress and AD and further it was found that 

there was decrease in antioxidants level (38).Elevated DNA lesion(8-hydroxy-2′-deoxyguanosine,8-OHdG) 

(39,40),increased oxidized protein(S-glutathionylated proteins, Pr-SSG(41,42),S-nitronsylated proteins(43) 

and carbonylated proteins(44) and elevated level of lipid peroxidation have been found related with oxidative 

stress in AD(45).it was found that there is elevated levels of metals may be associated with stimulating free 

radicals in AD(46). Stusies shows that the oxidative stress plays an important role in AD because excessive 

ROS induce oxidative stress because there is disturbance in glutathione redox balance in AD in brain (47). 

Reports reveal that hippocampal oxidative stress can stimulate the dysregulation of Hypothalamic pitutary 

adrenal (HPA) which results in increase (stress steroids-cortisol in human) which results in oxidative neural 

damage (48). CRF (Corticotropic Releasing Factors) and its receptors are involved in stress signaling but also 

play an important role in central neuromodulation (49, 50). 

 

Structural changes  

Different types of structural changes occur in AD. There is destruction of neurons in cortex limbic structures 

of brain especially in basal forebrain, amygdale, hippocampus and cerebral cortex. Changes seen in brain 

structures are cortical atrophy, degeneration of cholinergic, presence of NFT (Neuro Fibrillar Tangles) and 

accumulation of neuritic plaques (51, 52, 53). It is considered that NFT and neuritic plaques are the starting of 

AD but its concentration is higher in AD patients (54). NFT consist of paired helical filaments and are found 

in dense bundles and are formed from tau protein and provides the support to microtubules. Elevation in 

activity of kinases like microtubule affinity regulating kinase or under activity of phosphtases produces or 

prevents the destruction of abnormal phosphorylated protein tau proteins. Many of broken neuritis consist of 

neuropil filaments made up of abnormal phosphorylated tau proteins found in NFT and astrocytes and 

microglial cells are also found in plaques.(52, 54). Glial cells also secrete inflammatory mediators and serve 

as scavenger cells which play an important role in inflammation and hence cause AD (52).  

 

Inflammatory mediators  

Immune system plays an important part in AD because studies found that there is presence of inflammatory 

mediators as well as immune system constituents lying in the area of plaques. In this there is an elevation of 

α1-antichymotrypsin and α2 macrogloublin in serum and amyloid plaques. There is also increase in level of 

glial cells (microglial cells and astrocytes), cytokines (IL-1, IL-6). These mediators increase the β AP toxicity 

and aggregation.  There is occurrence of neurodegeneration due to increase in production of cytotoxic agents 

and free radicals due to activation of microglial cells and these cells destroy the neuronal tissues (55). The α1-

antichymotrypsin and α2 macrogloublin also act as protease inhibitors and leads to break down of APP into 

βAP (52, 55).  
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