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Abstract 

The present paper deals the analysis of Interleukin-6 with Pneumonia patients in Rewa region. In this study Interleukin-6 has 

been analyzed to associated with the Pneumonia. The average concentration of Interleukin-6 was 22.1±1.9 pg/ml and 5.1±1.71 

pg/ml for patients and control respectively. The statistical analysis of this difference in the average concentration of 

Interleukin-6 between the two groups was analyzed by t-test and the P < 0.0001 levels were found to be statistically 

significant, the value of t-test was t=143.2 with the degree of Freedom 998. Median value for patient and control group was 

found 17.41 pg/ml and 3.6 pg/ml respectively. The standard error of mean was found 6 pg/ml and 2 pg/ml for patients and 

control respectively. In the current study, the concentration limit of interleukin-6 was found in 3.02-54.12 pg/ml patients and 

3.80-5.92 pg/ml in healthy control. 

 

Keywords: inflammation, interleukin-6, pneumonia, ELISA 
 

1. Introduction 

Pneumonia is a common respiratory organ infection 

characterized by assortment of pus and fluids within the 

lungs, alveoli (air sacs). Alveoli are structures that facilitate 

the exchange of gases and assortment of pus in them makes 

respiration tough. It is caused by pathogens which are 

infectious agents and have the ability to cause various 

illnesses, ranging from minor to life-threatening. At the 

same time, it is important to note that not all microbes are 

pathogenic, as human body itself contains thousands of 

species of bacteria, fungi and protozoa that are part of its 

natural flora. However, once an infected individual coughs 

or sneezes, these organisms become air borne and any 

person coming in close proximity of the contaminated air is 

at risk of contracting the infection as they are contagious. 

Although it affects every age group but old people, infants 

and people with weak immune system are more susceptible 

to the infection. The condition varies from delicate to severe 

counting on the kind of organism concerned, age and also 

the underlying health of the individual. 

The pathophysiology of pneumonia and immune regulation 

of the inflammatory response to lung infection are poorly 

understood, and few of the factors causing extreme disorder 

or dying have been identified. The inflammatory response 

additionally initiate via bodies free radicals like 

homocysteine mediated inflammation expand the severity 

and stiffness of the tissues (Xiao, et al. 2013) [1]. The 

bacterial infection in lungs activates the immune gadget of 

which begins defense mechanism against the bacteria and 

produces multiplied amount of immune cells and 

immunostimulatory proteins and elements (eg. cytokins and 

complimentary proteins). Therefore the hematological and 

immunological profiles of infected folks are changed in 

compression to wholesome persons (Ewig, et al. 2010) [2]. 

The present find out about in aimed to study what are the 

components of blood and immune machine altering after 

pneumonic infection and how a whole lot effect of this 

infection modifications the hematological and 

immunological profile of infected persons. 

 

2. Material and Methods 

Patient recruitment 

Medically certified pneumonic patients were recruited from 

medicine department (OPD) of Shyam Shah medical 

college, Rewa, Madhya Pradesh, registered during the year 

2017 to 2019. 240 pneumonic patients were recruited for 

present investigation. 

All the recruited patients were of Central Indian origin 

mostly from Rewa, Satna, Sidhi, Singrauli and Shahdol. The 

diagnosis of pneumonia was based on measurement of ESR 

and those who suffering with the pneumonia. 

 

Healthy controls 

240 randomly selected healthy controls (HC) were enrolled 

in the study. The control group consisted of medical staff 

and healthy volunteers from Rewa, Satna, Sidhi, Singrauli 

and Shahdol as well as individuals residing in central region 

of India. Hence, control group was drawn from same area 

with similar environmental and social factors with same 

mean age and sex ratio. 

 

Sample collection strategy 

Approximately 5 ml. of blood sample was collected in 0.5 

M EDTA tubes from each pneumonic patient as well as 

from healthy controls. The clinical profile and other 

information of case and control subjects were filled in a 

detailed Proforma. 

 

Quantitative measurement of Interleukin-6 (IL-6) 

Assay Procedure 
1. Prior to use, mix all reagents thoroughly taking care not 

to create any foam within the vials.  

2. Determine the number of microplate strips required to 

test the desired number of samples, plus appropriate 

number of wells needed for controls and standards.  

3. Remove sufficient microplate strips from the pouch. 
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Add 100 μl of each standard, including blank controls 

to the appropriate wells.  

4. Add 100 μl of sample and 1X Control Solution to the 

appropriate wells.  

5. Add 50 μl of 1X Biotinylated anti-IL-6 to all wells. 

6. Cover and incubate for 3 hours at room temperature 

(18-25°C). 

 

Remove the cover and wash the plate as follows  

1. Aspirate the liquid from each well.  

2. Add 300 μl of 1X Wash Buffer into each well  

3. Aspirate the liquid from each well.  

4. Repeat for a total of 3 washes. Add 100 μl of 1X 

Streptavidin-HRP solution into all wells.  

5. Including the blank wells 

 

Re-cover and incubate at room temperature for 30 

minutes  

Add a hundred μl of Chromogen TMB substrate solution 

into every nicely and incubate in the dark for 12-15 minutes 

at room temperature. Avoid direct exposure to light through 

wrapping the plate in aluminum foil. 

Incubation time of the substrate answer is typically 

determined via the microplate reader performances: many 

microplate readers file absorbance solely up to 2.0 O.D. The 

O.D. values of the plate was monitored and the substrate 

reaction stopped earlier than high quality wells are no longer 

precisely readable (maximum ~20 minutes). 

Add one hundred μl of Stop Reagent into each well. Result 

taken at once after the addition of Stop Reagent. 

Absorbance of every well on a spectrophotometer the use of 

450 nm as the most important wavelength and optionally 

620 nm (610 nm to 650 nm is acceptable) as the reference 

wavelength was once noted. 

 

3. Calculations 

Calculated the mean absorbance for every set of 

reproduction standards, controls and samples, and subtract 

the average zero standard optical density. Plot the standard 

curve on log-log graph paper, with widespread attention on 

the x-axis and absorbance on the y-axis. Drawn the best-fit 

straight line through the standard points. For samples that 

have been diluted, the attention study from the general curve 

has to be expanded by using the dilution component to 

decide the genuine awareness of the goal protein existing 

(Naito, et al. 2006) [3]. 

 

4. Results 

The Clinical profile of the patients and control  

The table 1 indicating the characteristics at enrollment in 

age, residence, and ethnicity of Pneumonia and healthy 

control group. The differences between these both graph in 

the given attribute are comparable and statistically non-big 

to keep two groups similar in all standards without the 

disease taken for the study. 

 
Table 1: Showing the clinical features of pneumonic patients and 

control participated in this study. 
 

S.N. Characteristic Pneumonic Patients Healthy control 

1. No. of subjects 240 240 

2. Male female ratio 88:152 98:142 

3. Children: Adult 210:30 198:42 

4. Mean Age (in year) 14.7 17.2 

5. Age range (in year) 1-26 4-38 

6. Mean weight (in Kg) 18.12 20.34 

 

The number of patients and control for every cluster is 240 

for study. The male feminine quantitative relation for case 

and control severally was 88:152 and 98:142. Children: 

Adult quantitative relation between groups 210:30 and 

198:42 was for case and control. The average age of the 

case was 14.7 years and it had been adjusted to 17.2 for 

control. Average weight was 18.12 and 20.34 kg. for case 

and control, severally. 

 

Association of Interleukin-6 (IL-6) between pneumonic 

patients and control 

The serum concentration of 240 patients and control of IL-6 

was measured and also the results were conferred in table 2. 

Compared with control during this study, pneumonic 

patients found significantly higher quantity of interleukin-6. 

The average concentration of Interleukin-6 was 22.1±1.9 

pg/ml and 5.1±1.71 pg/ml for patients and control 

respectively. The statistical analysis of this difference in the 

average concentration of Interleukin-6 between the two 

groups was analyzed by t-test and the P < 0.0001 levels 

were found to be statistically significant, the value of t-test 

was t=143.2 with the degree of Freedom 998. Median value 

for patient and control group was found 17.41 pg/ml and 3.6 

pg/ml respectively. The standard error of mean was found 6 

pg/ml and 2 pg/ml for patients and control respectively. In 

the current study, the concentration limit of interleukin-6 

was found in 3.02-54.12 pg/ml patients and 3.80-5.92 pg/ml 

in healthy control. 

 
Table 2: Comparison of blood concentration of IL-6 of pneumonic 

patients to control using t-test (unpaired). 
 

S.N. Parameters 
Pneumonic 

patients 

Healthy 

controls 

t-test 

P value 

1. 
Mean ± SD 

 
22.1 ± 1.9 5.1 ± 1.71 

P<0.0001*** 

t=143.2 df=998 

2. Median pg/ml 17.41 3.6 

 3. SEM pg/ml 5 2 

4. Range pg/ml 3.02-54.12 3.80-5.92 

 

 
 

Fig 1: Comparison of pneumatic blood concentration of IL-6 in 

pneumonia patient to control. 

 

5. Discussion 

The relationship between IL-6 stage and chance was no 

longer altered in analyses that adjusted for baseline 

variations in complete cholesterol, HDL cholesterol, body 

mass index, blood pressure, and diabetes, a family history of 

premature coronary artery disease, alcohol use, or exercising 

http://www.advancedjournal.com/
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frequency. Prior facts evaluating the function of IL-6 among 

healthy persons at chance for future pneumonia are sparse 

(Niu, et al. 2013) [4]. In the putting of acute ischemia, 

however, it has currently been shown that IL-6 ranges make 

bigger with the infection during pneumonia and that these 

elevations may be a marker for pneumonia (Paats, et al. 

2013) [5]. However, because blood samples in the current 

find out about were accumulated at baseline, we can leave 

out the possibility that acute ischemia used to be a motive of 

IL-6 elevation in these data. Thus, if an more advantageous 

inflammatory response is existing among folks with a 

propensity for pneumonia, then our information indicate that 

such results are current and can be clinically detected. 

Elevated tiers of IL-6 have previously been found in a 

number of autoimmune disorders, which includes arthritis, 

Castleman syndrome, psoriasis, mesangial proliferative 

glomerulonephritis, and inflammatory bowel disease 

(Demartini, et al. 2004) [6]. In this regard, the current facts 

provide guide for the hypothesis that pneumonia is a 

essentially inflammatory condition.  

This learn about correlates of IL-6 in these statistics have 

been C-reactive protein a discovering that would be 

anticipated due to the fact IL-6 is a essential stimulant for 

hepatic manufacturing of acute-phase proteins (Maria-Jose, 

et al. 2015) [7]. The information of this study showing that 

the results of IL-6 on subsequent chance remained 

statistically large after we managed for these latter factors. 

Thus, the present day statistics also assist to provide an 

explanation for why acute-phase proteins, such as C-

reactive protein, have been associated with extended 

vascular risk. 

IL-6 manufacturing in healthy men at hazard for future lung 

infection. The IL-6 is a marker alternatively than a cause of 

disease. On the different hand, due to the fact monocyte-

derived macrophages are lungs in infection and IL-6 gene 

transcripts are expressed in human alveolar cells, it is also 

possible that increased IL-6 manufacturing from lungs cells 

has direct results on irritation balance (Varelins, et al. 2015) 
[8]. IL-6 stages also extend with contamination (Takanori, 

2015) [9]. These potential epidemiological facts assist a vital 

function for cytokine-mediated irritation in the early stages 

of pneumonia, information that advocate and lengthen the 

latest finding that IL-6 degrees are associated with extended 

mortality in the aged (Bacci, et al. 2015) [10]. As such, the 

consequences of this find out about believe these 

information aid the opportunity that antiinflammatory 

treatment plans may provide a new approach to bacterial 

pneumonia cure and prevention. 

 

6. Conclusion  

The facts of existing find out about point out that baseline 

stages of the inflammatory cytokine IL-6 are notably 

increased amongst curiously sufferers of myocardial 

infarction. The interleukins involved in this study are 

directly or indirectly controlling the inflammatory response 

IL-6. Compared with control in this study, pneumonic 

patients had a major quantity of interleukin-6. 
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