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ABSTRACT:  

Alzheimer's disease(AD) is a progressive brain disorder that slowly deteriorates memory, thinking, 

and reasoning abilities eventually damage the capacity to do simple tasks. Dementia is mainly caused 

by it. Dementia is a set of brain degenerative illnesses that affect memory, thinking, and daily duties. 

These disorders are defined by nerve cell breakdown and brain injuries. Dementia primarily affects 

older persons and is not a normal component of aging. The aim of the current study was to investigate 

the role of pro-inflammatory cytokines in the diagnosis of AD. 30 patients diagnosed with AD were 

recruited and compared with 10 healthy control, utilizing the Mini Mental State Examination score 

(MMSE). AD was evaluated and staged. Patients' cognitive scores were considerably lower than the 

control mean. Tumor Necrosis Factor α, interleukins -1β and interleukins -6, were measured in human 

serum using sandwich Enzyme Linked Immuno sorbent Assay (ELISA) technique. Serum levels of 

all three markers were measured, and the results showed that levels of the three biomarkers were 

higher in AD patients when compared with control group. 

 

1.1 Introduction  

AD is a biological process that began with the growth of 

amyloid plaques and neurofibrillary tangles in the brain. 

AD is the leading cause of dementia that effects memory, 

thinking, and behavior [1]. AD is considered a 

worldwide health priority by the World Health 

Organization(WHO). The most recognized risk factor is 

old age, and the majority of Alzheimer's patients are 65 

and older. AD is referred to as younger-onset 

Alzheimer's when it hit someone under the age of 65. 

Younger-onset dementia is known as early-onset AD [2]. 

Globally it is an estimated 57 million people have 

dementia and by 2050 that number is expected to rise to 

153 million [3]. According to reports from India, there 

are 8.8 million old people living with dementia [4]. 

Dementia prevalence was higher among females than 

males, as well as in rural than urban areas [5]. There are 

three types of dementia i.e. vascular dementia, levy body 

dementia, frontotemporal [6]. 

In older adults, AD and Parkinson's disease are the 

utmost prevalent neurodegenerative illnesses. The basic 

mechanisms and causation of chronic neuronal cell death 

are still unknown, despite the fact that numerous theories 

have been put out [7]. It is now generally acknowledging 

that the etiology of both AD and PD disorders involves 

immune related events [8]. 

IL-1β isoforms are essentially homologous with a similar 

tertiary structure [9]. IL-1β release in the brain causes 

neuroinflammation by activating microglial cells, which 

produce neurotoxic chemicals and promote neuronal 

death furthermore. IL-1β promotes neurodegeneration by 

stimulating immune cells including monocytes and 

leukocytes [10]. AD proceeds microglia activate and 

concentrate around Aβ plaques, promoting phagocytosis. 

Microglia are the principal source of proinflammatory 

cytokine IL-1β in the AD [11]. 

IL-6 is one of the most consistent biomarkers discovered 

in both animal models and clinical research. A helical 

glycoprotein called interleukin-6 is important in 

neurodegeneration and neuroinflammation. It is 

intricately involved in controlling cognitive function. 

[12] Vascular IL-6 secretion levels were discovered to be 
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considerably elevated in both mild and moderately 

severe AD. This could explain the presence of acute-

phase proteins in their serum [13,14]. 

TNF-α is an essential proinflammatory cytokine which is 

increased in AD patients and interacts with AD genes. 

Several TNF-α promoter polymorphisms which enhance 

expression have been connected to inflammatory and 

infectious disorders. TNF-α increases in Amyloid 

plaques in postmortem brains of AD patients, as well as 

in plasma and cerebrospinal fluid which leads to disease 

progression and cognitive loss [15,16]. 

 Biomarkers play important role in diagnostic accuracy 

in AD. Biomarkers convey diagnostically relevant 

information even during early disease stages. Recent 

technological advances allow very accurate and stable 

measurements of biomarkers utilizing fully automated 

procedures. Blood biomarkers having potential for 

application and screening tools for neurodegeneration 

and brain amyloid [17]. Our aim was to analyze the levels 

of TNF-α, IL -1β & IL-6 to find their association with 

AD. 

1.1.1.Material and Methods   

It was a case control and prospective study conducted at 

Indira Gandhi Medical College & Hospital Shimla H.P 

INDIA. All the subjects were recruited between 

(November 2021-March 2024). The protocol was 

authorized by the institute of ethical committee and 

review board at IGMC & hospital with reference 

number: ECR/533/INST/HP/2014/RR-20.   We enrolled 

30 patients with AD and 10 healthy control. We 

categorized the patients on the basis of following two 

criteria: radiological evidences and Mini Mental State 

Examination (MMSE) report of Alzheimer patients. We 

included patients who were more than 40 years of age 

and who gave written consent form was included. We 

excluded patients with active malignancy. 5 ml Venous 

Blood Sample was drawn aseptically by venipuncture 

and serum samples was prepared using standard 

procedures of preparation of samples for clinical 

laboratory analysis. All vials were centrifuged at 3000 

rpm (round per minutes) for 10 minutes. Aliquoted 

samples were stored at -80°C as far as further analysis. 

We performed sandwich ELISA of IL-6, IL-1β & TNF-

α on Thermofisher Scientific ELISA Reader. The micro 

titer well was coated with monoclonal antibody (M Ab 

1) and M Ab 2 was labeled with horseradish peroxidase 

(HRP), unbound enzyme-labeled antibodies are 

eliminated after washing the micro titer plate. The 

chromogenic reaction is used to assess bound enzyme-

labelled antibodies. Following the addition, chromogenic 

solution (TMB) is incubated. The reaction was stop by 

adding stop solution. Optical density was measured on 

valid wavelength 450nm. Human interleukins 1 β ELK 

Biotechnology ELISA kit was used for this experiment. 

1.1.2Assessment of severity MMSE 

MMSE was conducted for both the patient and control 

groups. The MMSE grades are   server dementia, 

moderate impairment, (MCI) early onset (EOAD) 

distribution of patients according to MMSE were given 

in Table 1 

1.1.3. Statistical analysis 

 An unpaired t test was used to compare TNF-α, IL-1β & 

IL-6 concentration between the patients and healthy 

controls, a comparison of mean TNF-α, IL-1β & IL-6 

serum based on MMSE grade was also made. The 

significance threshold was established at p value <0.05.   

Blanks were used to measure the samples and standards. 

Each ELISA experiment had a minimum of seven 

standards p-value, OR, and 95%CI was calculated by 

using OpenEPI software. The result expressed as mean 

SD, median percentage. 

1.1.4 Result   

We recruited thirty patients having AD and then we 

compared these patients with ten healthy control in this 

current case control study, the mean age of the subjects 

73.3±7.4, a male/female ratio of 15/15, and an MMSE 

score of 14.6±5.2 of the AD patients, 16% were urban 

and 83% were rural, Education years of the AD subjects 

were 4.2±4.03 and the control group was 2.3±1.9. 

demographic characteristics of the Group I and Group II 

is also listed in Table 5. The values are shown as a 

number (%) or as the mean, standard deviation. MMSE 

scores with interleukins levels in the blood. MMSE 

scores and blood levels of IL-1β (p =0.001, TNF-α (p = 

0.008) or IL-6 (p = 0.261) in AD participants it showed 

result as statistically significant with IL-1β and TNF-α 

and statistically non-significant with IL-16 (Table 6). 

 

Table 1:   Distribution of patients according to 

MMSE scores 
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MMSE Grade  Total number of 

patients (n=30 )  

Severe dementia (>9) 04 (12.9 %) 

Moderate impairment ( 

10-19) 

22 (70.9%) 

Mild cognitive 

impairment (20-25) 

04 (12.9%) 

  

The distribution of patients according to their MMSE 

grade is shown in the above table.12.9% of cases were 

classified as having severe dementia, whereas 70.9% of 

cases were diagnosed with mild dementia and 12.9% 

cases were found in early stage Alzheimer patients. 

 

 

Figure 1.: Distribution of patients according to 

MMSE scores 

IL-6 was analyzed using sandwich ELISA technique and 

kit was found that 30% patients   were having elevated 

levels of IL-6 & 70% were having normal interleukins 

level. when both the groups were compare p value was 

0.11 (non-significant), and odds ratio was 8.57, 95% 

confidence interval was 0.4507- 163. Thus we found that 

IL -6 has no association patients with dementia (table 2., 

figure 2) 

Table 2. Comparison of IL-6 in case and control  

IL-6 Case 

n=30(%) 

Control 

n=10(%) 

p value 0.11 

OR 8.57 

95% 

CI=0.4507- 

163 

Elevated  9 (30%) 0 (0%) 

 Normal 21(70%) 10 

(100%) 

 

Figure2. 

TNF-α was analyzed using sandwich ELISA technique 

and kit was found that 43% patients   were having 

elevated levels of IL-6 & 56% were having normal 

interleukins level. when both the groups were compare p 

value was 0.02 (significant), and odds ratio was 15.29, 

95% confidence interval was 0.8163-286.5. Thus TNF-α 

has association with dementia patients (table 3., figure 3)   

Table 3. Comparison of TNF-α in case and control  

TNF-α Case 

n=30(%) 

Control 

n=10(%) 

p value   0.023 

OR 15.29 

95% CI= 

0.8163 - 286.5 

Elevated 13(43%) 0 (0%) 

Normal 17(56%) 10(100%) 

 

 

Figure 3 

IL-1β was analyzed using sandwich ELISA technique 

and kit was found that 60% patients   were having 

elevated levels of IL-1β & 40% were having normal 

interleukins level. when both the groups were compare p 

value was 0.002 (significant), and odds ratio was 30, 

95% confidence interval was 1.59-563.2. Thus IL-1β has 

association with dementia patients (table 4, figure 4)  

 Table 4. Comparison of IL- 1β in case and control  

IL -1β Case 

n=30(%) 

Control 

n=10(%) 

p – value= 

0.002 

OR=30 

95% CI= 

1.59 - 563.2 

Elevated  18(60%) 0( 0%) 

Normal 12(40%) 10(100%) 

http://www.jchr.org/


 
 

 

447 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(2), 444-449 | ISSN:2251-6727 

 

Figure:4. 

Table:5.  Demographic characteristics of Group1 

(Cases)or Group II (controls) The age, rural urban, 

education presented as the Mean, SD or percentage. 

The parenthesis indicates the number of subjects in 

each group. 

                Group I( AD 

patients  n= 

30) 

Group II 

(Controls n = 

10)  

 p value  

Male  15( 50%) 2(20%) 0.11 

95%CI= 

0.73-22.0 

Femal

e  

15(50%) 8 (80%) 

Educa

tion 

(years 

) 

4.2±4.03 2.3±1.9  

Age 

mean 

±SD 

72±9.11 68.6±9.5 0.3181 

Urban  16% 10%  

Rural  84% 90%  

Marita

l 

status  

100% 99%  

Kids  93% 100%  

House

hold  

84% 91%  

Emplo

yment  

16% 9%  

 

Table:6 The comparison between MMSE and serum 

interleukins in AD patients. 

Interleukins    p- value 

value  

Result 

IL- 6 19.54±23.3 0.2617 Not significant 

IL -1β 107.9±94.6 0.001 significant  

TNF-α  34.8±40.4 0.008 significant  

MMSE 14.6±5.2 

 

1.1.5 Discussion  

Our results shown that IL-1β considerably greater in AD 

patients' serum than in healthy controls   by ELISA. 

These findings emphasize the role of IL-1β as a potential 

biomarker for neuroinflamation in AD.  IL-β levels 

positively correlated with MMSE. These findings are 

compared with previous research (Forlenza OV 2010) 

they also found that IL-1β values were higher in people 

with AD [18]. Our results were similar to study by 

Dursun E et al.  who found that IL-1β was significantly 

higher in AD patients [19]. IL-1β, IL-6, and TNF-α are 

examples of pro-inflammatory cytokines that affect the 

surrounding brain tissue. Recent research has shown that 

pro-inflammatory cytokine up-regulation has a variety of 

functions in both neurodegeneration and neuroprotection 

[20]. These results are consistent with Khemka VK et al. 

which also reported elevated IL-1β in AD patients 

compared with controls [21] but differ from Di Iorio A 

et al. which found no significant differences variations in 

sample size, patient demographics, or assay sensitivity 

could be the cause of these disparities [22].  The 

significant spike in IL-1β levels. suggests that it could be 

applied as an AD diagnostic biomarker. 

our study shows that the serum levels of TNF-α was 

slightly higher in AD patients compare to healthy 

control, these results highlight how systemic 

inflammation plays a part in the pathophysiology of AD. 

TNF-α as a possible indicator of disease activity, TNF-α 

is linked to the detrimental effects of Aβ on synaptic 

memory processes and learning and memory disorders in 

AD. [23] Numerous studies have reported elevated 

inflammatory cytokines in AD patients. Chen R et al. 

(2012) reported elevated serum TNF-α [24]. TNF-α is 

overexpressed in AD patients' brains, especially in areas 
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where amyloid-beta (Aβ) plaques are present.  Kim YS 

et al. has found no association between Alzheimer & 

TNF-α [25].We found no significant difference in IL-6 

levels between AD patients and healthy controls. Our 

findings are similar with other study by Richartz E et al. 

(2005), Wennström M et al. (2015) who found that 

Serum IL-6 levels was normal in AD patients [26,27]. 

However, contrary to the khemta et al. (2014), Dursun E 

et al. (2015), Yerman et al. (2021) found significant 

relationship between Alzheimer and IL-6 in human 

serum [28,29,30]. 

Conclusion:  

 In conclusion AD patients have slightly elevated levels 

of TNF α   comparatively in healthy control, IL-1β was 

higher than IL -6 or TNF α in Alzheimer patients 

comparatively healthy control.  It should be noted as well 

first the sample size was small, particularly when 

comparing the data between AD groups with control 

group which has prevented our ability to further 

subgroup the AD patients based on disease severity (e.g., 

MMSE scores) and then reanalyze the data, second, the 

standard deviations in serum interleukins was high in 

subjects Third limitation was medication history. 

Patients was already on medication before blood 

collection.  So we should collect the blood sample before 

start the medication for accurate results. 
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