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Abstract 

Alzheimer's disease (AD) is the most common cause of dementia in the elderly. The lack of a definitive 

treatment or cure for AD puts a significant financial strain on health care systems. 

As part of its clinical profile, AD involves progressive memory loss and deficits in one or more 

cognitive domains, including aphasia (language disturbance), agnosia (inability to recognize people or 

objects in the presence of intact sensory function), apraxia (inability to perform motor acts while the 

motor system is intact), or executive function (organize, sequence actions or form abstraction). They 

represent a significant decline in earlier levels of functioning in AD patients that can interfere with 

daily life or work [1]. 
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Introduction 

The word “dementia” is derived from Latin the word which implies without mind. As part of 

its clinical presentation, dementia is a syndrome characterized by deterioration of cognitive 

ability and other skills, resulting in a gradual decline in daily activities [2]. Even Kraepelin 

commented on the relationship between dementia and aging in 1896. Alzheimer's disease is 

one of the terms in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition 

(1994) of the American Psychiatric Association, as well as in the World Health 

Organization's (WHO) International Classification of Diseases (ICD - 10, 1992). It is 

important to note that the term dementia refers a number of different subtypes, the most 

common being Alzheimer's disease. 

 

Risk factors  

AD still doesn't have a definitive etiology, but some risk factors for its occurrence have been 

identified. The most important risk factor for the development of AD is advancing age. There 

are likely to be additional risk factors, including a familial history of dementia, female 

gender, head trauma, hypertension, high cholesterol, sedentary lifestyle, obesity, low 

education, and an allele of apolipoprotein E [3, 4, 5]. Currently cardiovascular disease is 

proposed as a risk factors and anemia [6]. In addition to the most common sporadic form, AD 

can appear in early onset familial form suggesting that genetics play an important role in the 

etiology of the disease [7].  

 

Clinical diagnosis  

There are few rules for the clinical conclusion of AD: the National Institute of Neurological 

and Communicative Disorders and Stroke - Alzheimer’s disease and Related Disorders 

Association Work Group (NINCDS-ADRDA) criteria [8], the Diagnostic and Statistical 

Manual of Mental Disorders, 4th edition (DSM-IV) American Psychiatric Association 1994 

and the ICD-10. The NINCDS-ADRDA criteria have been most widely used in research 

because they are well validated, provide high diagnostic accuracy and allow comparison 

between studies [9, 10]. The sensitivity in these investigations was higher than the specificity, 

and patient follow-up increased diagnostic accuracy. Depression, normal pressure 

hydrocephalus, dementia with Lewy bodies, vascular dementia, and frontotemporal 

dementias are all disorders that can mimic or overlap with Alzheimer's disease. 
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Blood and Urine tests  

The research facility assessment that is routinely performed 

incorporates: Erythrocyte sedimentation rate, C-reactive 

protein (CRP), complete blood count, serum electrolytes 

(including calcium), glucose, creatinine, liver function tests, 

thyroid stimulating hormone (TSH), serum vitamin B12 and 

urine analysis. Optional procedures are serum folate, 

methylmalonic acid and blood serology for HIV or other 

viruses, urine collection for heavy metals or toxicology [11].  

 

Biochemical markers  
As a result, the quest for a particular biochemical signature 

is still necessary for the assessment and management of AD. 

A quick and easy test based on a biochemical marker could 

also minimize the cost and time it takes to diagnose a patient 

now. For years, researchers have looked for ante-mortem 

biochemical markers in different peripheral tissues and cells 

such as erythrocytes [12], lymphocytes [13], urine [14], hair [15] 

and skin [16, 17]. However, until now there has been no clarity 

on biochemical markers for AD that would allow pre-

symptomatic detection or definitive pre-morbid diagnosis. 

Taking into account the wide range of search on analytic 

markers, a lot of work has been committed in the 

proposition to unwind the biochemical markers in the 

extraneuronal tissues. 

 

Oxidative stress markers  

Developing information from trial models and human 

cerebrum studies propose that oxidative stress assumes a 

significant part in neurodegeneration in AD [18]. There is 

expanding proof that Aβ not only can prompt oxidative 

stress but additionally its generation is also expanded as a 

result of oxidative stress [19]. So, the markers of oxidative 

stress such as reactive oxygen species (ROS) levels and the 

DNA oxidation product 8- hydroxy guanosine (8-OHdG) 

can be measured in lymphocytes, superoxide dismutase 

(SOD), glutathione peroxidase (GPx), in red blood cells and 

glutathione redox system (reduced glutathione (GSH), 

oxidized glutathione (GSSG)) can estimated in the plasma 

from probable/possible AD patients along with age matched 

non demented healthy subjects.  

 

Platelet APP isoform ratio  

Amyloid precursor protein (APP) handling irregularities are 

accept to be an early change in AD. Since platelets show 

concentrations of APP isoforms equivalent to those found in 

brain, they address a significant peripheral source of APP to 

study the APP metabolic changes in AD [20]. To unwind the 

pathogenic mechanism of AD, current article focuses on the 

identification of platelet APP isoform ratio in AD compared 

to age matched non demented healthy subjects.  

 

Plasma Aβ1-42 levels  

Beta amyloid (Aβ) can typically be identified in plasma but 

the levels are 100-fold lower than in CSF. The source of Aβ 

in plasma is unknown. Past researches have shown that Aβ 

infused into the ventricular CSF of rodent is quickly cleared 

into blood, probably by sub ependymal vessels and the 

choroid plexuses [21]. Other researches have recommended 

peripheral sources, like platelets, for Aβ in plasma [22]. The 

importance of Aβ levels in plasma with regards to the Aβ 

accumulation in brain is unclear. Current article centres on 

the detection of Aβ1-42 levels in plasma as a biochemical 

marker of AD.  

Red blood cells Aβ1-42  

Aβ is transported in both direction across the blood brain 

barrier [23], bringing about a powerful balance between brain 

Aβ and circulatory Aβ. Red Blood cells especially in AD 

subjects are consequently presented to calculable degrees of 

Aβ in spite of low degrees of Aβ answered to be related with 

RBC's [24]. Moreover ongoing literature uncovers that RBC's 

tight spot Aβ fibrils in vitro [25]. The interplay of Aβ fibrils 

with RBC and the role of RBC in the expulsion of Aβ fibrils 

from the circulation has been studied in a murine model [26]. 

In light of these researches, the current review centers 

around the red cell connection with Aβ and the helpfulness 

of RBC headed Aβ for the determination of AD, the 

progression of sickness and for observing drug response in 

clinical preliminaries. 

 

Conclusion 

The ongoing theory managed with focusing on biochemical 

markers in the peripheral venous blood and their connection 

to AD as it is still unclear that the fundamental changes are 

specific for AD and to what extent changes in blood 

composition reflect pathological changes found in the brain. 

The objectives of this article is to concentrate on the value 

of foundational oxidative stress, platelets APP proportion, 

plasma and RBC Aβ1-42 levels in the finding of AD. The 

review material included blood tests from clinically 

analyzed probable/possible AD cases and from age matched 

healthy controls. 

In summary, the current review up to now confirms that 

there is increase in systemic oxidative stress during the 

disease cycle. The increase in the degrees of ROS and 8- 

OHdG in lymphocytes, coupled with increase in erythrocyte 

antioxidant enzymatic activities of SOD and GPx and the 

affected plasma glutathione redox system, (low reduced 

glutathione (GSH), high oxidised glutathione (GSSG) levels 

and the low GSH/GSSG molar ratio) support the diagnosis 

of AD. The combination of these biochemical markers may 

be useful in choosing AD patients for treatment 

preliminaries and in the assessment of the development of 

the disease.  

From the aftereffects of our discoveries the accompanying 

ends can be made, although more researches are required on 

a large sample with pre-symptomatic subjects or patients 

with other sorts of dementia, to decide the symptomatic 

presentation of biochemical markers to recognize early 

Alzheimer disease, the current review recommend that these 

biochemical markers have a clinical possible assistance to 

resolve this diagnostic challenge. 
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