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Abstract: Eosinophils are granulocytes derived from myeloblast in the bone marrow circulating in the blood. It is a specialized 
cell of immune system and eosinophils plays an important role in allergic conditions. Body mass index (BMI) correlates with 
total body fat. BMI is a measurement of a person height respect to his or her body weight. aim and objectives of this study is to 
find the Correlation between AEC and BMI. A Total number of people subjected to the study were 50 within the age group of 18- 
23-year-old of both the sexes. The study group has BMI >24 and the control group have BMI <24. The AEC were done using 
improved neubauer method.  Then Body mass index calculated with respect to their height and weight. In study group mean and 
SD of BMI is 26.64±1.28 and AEC is 381±42.91 which is statistically significant (p value is≤0.05). And in control group mean 
and SD of BMI is 20.68±1.83 and AEC is 147±74.22 and it is statistically not significant (p value is ≥0.05). In our study we 
found significantly high absolute eosinophil count having body mass index>25. As cited above high absolute eosinophil count in 
BLD is associated with higher prevalence of asthma, wheezing, asthma attacks and asthma related emergency, allergic 
dermatitis, It will be a beneficial effect to control BMI, so that prevalence of these types of diseases and consequences can be 
reduced. 
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I. INTRODUCTION 
Eosinophils are predominantly tissue dwelling cells present in the peripheral blood can increase in a wide array of disease states 
ranging in severity from mild to life threatening. Eosinophils are granulocyte derived from myeloblast in the BM circulating in the 
BLD. It is also a specialized cell of the immune system. It has a nucleus with 2 lobes and cytoplasm filled with granule. .(1) 
Eosinophils plays an important role in allergic conditions. In Asthma like allergic condition increases in the number of 
eosinophils.(2) Normal eosinophil count is 40-400 mm3 . Absolute Eosinophil Count (AEC) is a BLD test that measures the number 
of eosinophils. AEC BLD is diluted 1in 10 with eosinophil diluting fluid, charged and counted under low power objective. The 
diluting fluid stains the eosinophils.(3) Body mass index (BMI) is correlates with total body fat. BMI is a measurement of a person 
height respect to his or her body weight. Normal BMI value is 18.5 – 24 .Below 18.5 considers as underweight and more than 25 is 
overweight. (4) Obesity is a fastest growing problems attaining epidemiological proportion worldwide. (5) It is associated with an 
increased risk of premature death due to many allergic diseases. Individuals have high BMI are more prone to allergic diseases.  (6) 
Epidemiological data indicate that obesity increases of asthma. There is hot debate about whether eosinophils are involved in 
pathogenesis of asthma (7,8). The present study is attempted to find out any correlation between AEC and BMI. 
 

II. AIM AND OBJECTIVES 
An easy way to comply with IJRASET paper formatting requirements is to use this document as a template and simply type your 
text into it. 
 
A.  Aim  
To find out any relation between AEC and BMI 
 
B. Objectives 
1) To access the Body Mass Index of both control and study group  
2) To find out their absolute eosinophil count. 
3) To find the Correlation between AEC and BMI.  
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III. MATERIALS AND METHOD 
This study was conducted at pathology laboratory in, presentation centre of allied science, Ernakulam during the years 2023-2024. 
The subject was explained about the study and their consent was taken. A Total number of persons subjected to the study was 50 
within the age group of 18- 23-year-old of both the sexes. The study group has BMI >24 and the control group have BMI <24. 01 
ml of EDTA venous BLD was collected from each subject. The AEC were done using improved neubauer method.  Then Body 
mass index calculated with respect to their height and weight.  All paragraphs must be indented.  
 
A. Inclusion Criteria 
Apparently healthy males and females of the age group 18 – 23 years were included.  
 
B. Exclusion Criteria  
Subject with asthma, skin allergy, worm infection, history of drug allergy and steroid therapy   
 
C. BMI 
The individuals were first subjected to anthropometry.  First age was recorded. Standing height was recorded without shoes with a 
standiometer in centimeter. Weight was recorded without shoes and with light clothes on a weighing machine. Then BMI was 
calculated as: weight in kg/height in meter square. 
 
D. BLD Collection 
A written consent was obtained from the students who participated in this study. Study protocol was explained to the students, and 
also explains about the venous BLD collection. 
 
E. Materials 
.  Disposable single use 21 gauge needle • Disposable single use syringe  • Penicillin bottles • Tourniquet • Cotton • 70 % alcohol • 
Anticoagulants : EDTA 

 
F. METHOD 
• The patient is seated comfortably with his/her arm extended on the table and palm face upwards.  • Apply tourniquet just above the 
elbow. • Select the vein for puncture and clean the site with spirit. • The needle is attached to the syringe.  • It is introduce into the 
vein is denoted by the appearance of BLD in the hub of the needle or in the syringe. • Withdraw the piston till the required amount 
of BLD fills the barrel. • Place a cotton swab at the site of puncture and withdraw the needle in a single movement. • BLD is 
transferred to EDTA tube.  • Mix thoroughly 

 
G. Absolute Eosinophil Count 
Take BLD up to 1 mark and dilute fluid up to 11 marks of WBC pipette • Mix well keeps for 2 minutes and discard first 2-3 drops • 
Charge the counting chamber placed on a flat surface and keep for 5 minutes. • Focus the WBC area under low power objective and 
count the number of cells present in the whole ruled area. [ counting should be done within 30 minutes after mixing the diluting 
fluid with BLD as the cell disintegrate after a period of time] • Calculate the absolute eosinophil count using the standard formula              

N×100  
                                           9 

IV. RESULT 
The study was conducted at pathology laboratory of Presentation Centre of Allied Science. A total of 50 students were participated 
in this study. From each participant 1 ml of BLD was collected. The study group has BMI >24 and the control group have BMI <24. 
01 ml of EDTA venous BLD was collected from each subject. The AEC were done using improved neubauer method.  Then Body 
mass index calculated with respect to their height and weight.    
In study group mean and SD of BMI is 26.64±1.28 (table3) and AEC is 381±42.91 (table 4) which is statistically significant (p 
value is≤0.05) (table 4). And in control group mean and SD of BMI is 20.68±1.83 (table 3) and AEC is 147±74.22 (table 4) and it is 
statistically not significant (p value is ≥0.05). In   Figure 6 study group show AEC is positively correlated with high BMI. And in 
figure 7 control group show AEC is negatively correlated with BMI.  
So, in the study we found that high BMI is positively correlated with high AEC and it is more significant in study group.    
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TABLE I 
COMPARISON OF ANTHROPOMETRIC OF STUDY GROUP AND CONTROL GROUP 

 
 
 
 
 
 
 
 
 
 

TABLE 2 
Comparison of AEC and BMI between study and control group 

 
 
 
 

 
 
 

GRAPH 1: 
MEAN OF STUDY GROUP AND CONTROL GROUP 

 
 

Graph: 2 
Mean Of Study Group And Control Group 

 
 
 
 
 

 STUDY GROUP CONTROL GROUP 
AGE 

MEAN ±SD 
                                 20.48±1.36  

 20.68±1.89 
HEIGHT[CM] 

MEAN±SD 
 

162.6±7.95 
 

161.48±9.19 
WEIGHT[KG] 

MEAN±SD 
 

70.8±8.40 
 

53.64±7,14 
BMI 

MEAN ±SD 
 

26.64±1.22 
 

20.68±1.80 

 STUDY GROUP CONTROL GROUP 
BMI 
MEAN±SD 

 
26.64±1.28 

 
20.68±1.83 

AEC 
MEAN±SD 

 
381±42.91 

 
147±74.22 

P value  0.01 0.09 
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Figure no:1  scattered diagrams represent BMI (X) and AEC (Y) of study group 

 
Figure no: 2 scattered diagrams represent BMI (X) and AEC (Y) of control group 

 

 
 

V. DISCUSSION 
The study was aimed at analyzing the correlation between high BMI and high AEC. Weight gain during adult life or even during 
adolescence seems to have a greater probability risk for many skin diseases (dermatitis), allergic rhinitis, asthma, diabetes, gastro 
esophageal reflux, sleep disorders and many other cardiovascular risks. As the present study aims to correlate the Body mass index 
BMI and AEC it is pertinent to discuss the possible causes of eosinophilia. Any conditions that relates to eosinophilia will be invited 
by increasing BMI. Epidemiological data also indicate that obesity increases prevalence and incidence of asthma. 
Fat tissue is a source of adipokines which are considered to play a role in the low grade systemic inflammation. Leptin, mainly 
produced by adipose tissue is proinflammatory agent. Serum leptin is markedly increased in obese humans correlating to BMI. (53) It 
activates eosinophils and increases their survival. Again, Exotoxin is an eosinophil specific chemokine that is increased in obesity. 
(54) Adiposities produce more exotoxin when stimulated by leptin. (54) Plasma adiponectin, an anti-inflammatory hormone is 
inversely correlated to BMI]. These facts may be related to positive correlation of absolute eosinophil count to high body mass 
index.  

These facts may be related to positive correlation of absolute eosinophil count to high body mass index.  
Originally, the Eosinophils were considered only as a protective cell, e. g. in host defense against parasites. At present, the 
Eosinophils are regarded also as pro-Inflammatory cell that can mediate allergic disease. (39) Recent studies indicate a role for 
Eosinophils disruption and degranulation in inducing tissue destruction. A large observational study (National Health and Nutrition 
Examination Survey) showed that elevated BLD eosinophil counts are associated with higher prevalence of asthma, wheezing, 
asthma attacks and asthma related emergency department visits (PMID 23890753). Moreover, clinical studies have demonstrated a 
sLJnLficant co-relation between peripheral BLD eosinophil counts and clinical severity of asthma and pulmonary function. 
Eosinophilia is frequently associated to Allergic Dermatitis (AD) and generally its degree correlates with the severity of the disease. 
Although the pathophysiology of AD is not fully understood, there is evidence that Eosinophils may play an important role in this 
process. Several potent, toxic and cationic proteins have been described in the Eosinophils granules.  
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Нese include Major Basic Protein (MBP), Eosinophil-derived Neurotoxin (EDN), Eosinophil Cationic Protein (ECP), and 
Eosinophil Peroxidase (EPO). Нese granule matrix cationic proteins have been implicated in tissue damage associated with 
cutaneous Inflammation Нe eosinophil granule proteins MBP, EPO, and ECP are toxic to diverse tissues, and hyper eosinophilia is 
known to induce tissue damage and dysfunction in the brain, heart, skin, and lungs [17-20]. Eosinophils are not only active in 
mediating allergic inflammation, but interact in cellular networks with Ag presenting cells, mast-cells, and T lymphocytes. These 
other cells influence Eosinophils maturation, mobilization, tissue localization and activation. 
Eosinophil cationic proteins in serum of patients with AD usually, serum levels of MBP are elevated in patients affected by various 
disorders associated to Eosinophilia and correlate significantly with the number of peripheral BLD Eosinophils. (54, 55) 

The observation is in agree with Correlation of Absolute Eosinophil Count (AEC) and Body Mass Index (BMI) of MBBS Students 
in an Indian Scenario   Mahapatra AK1, Panigrahi R2 and Pattnaik JR1 Department of Physiology, Hi-Tech Medical College, 
Bhubaneswar, Odisha, India and Department of Orthopaedics Hi-Tech Medical College, Bhubaneswar, Odisha, India. 
There are few study also agree with this are Correlation between eosinophil count, its genetic background and body mass index: The 
Nagahama Study Hironobu Sunadome a , Hisako Matsumoto a, Yumi Izuhara a , Tadao Nagasaki a , Yoshihiro Kanemitsu a, b , 
Yumi Ishiyama a , Chie Morimoto a , Tsuyoshi Oguma a , Isao Ito a , Kimihiko Murase c , Shigeo Muro a, d , Takahisa Kawaguchi 
e, Yasuharu Tabara e , Kazuo Chin c , Fumihiko Matsuda e , Toyohiro Hirai a 

 
VI. CONCLUSION 

Individuals having high BMI are more prone to have allergies of any type. In our study CORRELATION BETWEEN ABSOLUTE 
EOSINOPHIL COUNT AND BODY MASS INDEX, we have found significantly high absolute eosinophil count having body mass 
index>25. As cited above high absolute eosinophil count in BLD is associated with higher prevalence of asthma, wheezing, asthma 
attacks and asthma related emergency, allergic dermatitis, it will be a beneficial effect to control BMI, so that prevalence of these 
types of diseases and consequences can be reduced. 

 
VII. ACKNOWLEDGMENT 

We extremely grateful to Mrs.Praveena TB Principal at Presentation centre of Allied Sciences, Puthenvelikkara, and Ernakulum for 
giving me the golden opportunity to do this work and providing all moral support and guidance which help me to complete the work 
successfully. I am also grateful to Rev.Fr.Shygen Kallathil Managing director of Presentation Centre of Allied Sciences, 
Puthenvelikkara, Ernakulum for the support extended to us for this work. 

 
REFERENCES 

[1] Křížková V. BLD and BLD Components, Hematopoiesis, Selected  Methods Used in Cytology, Histology and Hematology. Charles University in Prague, 
Karolinum Press; 2021 Feb 1. 

[2] Possa SS, Leick EA, Prado CM, Martins MA, Tibério IF. Eosinophilic inflammation in allergic asthma. Frontiers in pharmacology. 2013 Apr 17;4:46. 
[3] Loknath B. Correlation of Induced Sputum Eosinophil and Absolute Eosinophil Count in assessing the Clinical Severity of Bronchial Asthma (Doctoral 

dissertation, Tirunelveli Medical College, Tirunelveli). 
[4] James WP, Jackson-Leach R, Mhurchu CN, Kalamara E, Shayeghi M, Rigby NJ, Nishida C, Rodgers A. Overweight and obesity (high body mass index). 

Comparative quantification of health risks: global and regional burden of disease attributable to selected major risk factors. 2004;1:497-596. 
[5] Pi-Sunyar X (2003) A Clinical View of the Obesity Role. Science 299: 859 
[6] Luder E, Erclich RI, Lou WYW, Melnik TA, Kattan K (2003) Body mass Index and risk of asthma in adults. Respir Med 98: 29-37. 
[7] Karp W, Karp CL (2004) Eosinophils in Asthma: Remodelling a tangled tale. 305: 1726-1729. 
[8] Ciprandi G, Pistoria A, Tosca M, Ferraro MR, Cirillo I (2005) Body Mass Index, respiratory function & bronchial hyperactivity in allergic rhinitis & asthma. 

Respir Med 103: 289-295. 
[9] Van der meerw, MackenzieM.A.Dinnisen J.de keijzer Μ.Η. pseudoplatelets; A retrorespective study of their incidence and interference with platelet counting. 
[10] Prema sembulingam, KSembulingham.Essentials MEDICALPHYSIOLOGY.6th edition.Kochi(India):Jaypee of Brothers MedicalPublications(P) Ltd: 

2010.Pages 58,59,60,61,62,63,64,65,66,67,68, 69,70,71,72,73,74,75,76,77 
[11] sysmex seed 
[12] Ochei AKolhakar. Medical Laboratory Science Theory and Practise.McGraw Hill Education India (P)Ltd: pages  

182,261,90,91,262384,385,277,282,283,284,285,286,287,794 
[13] ZM Lamki-AI MAfifi, AjSuleiman; A community-based study of common hereditary BLD disorders in oman. 
[14] PD chanter, SRWyile; separate but linked functions of platelets 
[15] Fetal Melazzini, Apecci, MArcaini, Zecca,CKlersy, PNoris; Platelet size distinguishes between inherited macrothrombocytopenias and immune 

thrombocytopenia 
[16] LEscoda, RAguinaco, AVINCENT; Evaluation of low platelet counts by optimal, impedance, and CD61-immunoplatelet methods. 
[17] Smachsin,dGrant, AHorton, PHarrison; Aproposed procedure of platelets. new reference 
[18] Y Epstein, Tur-Kaps,assiaBurstein, Egalun; Changes of white BLD cell count during prolonged exercise. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue X Oct 2026- Available at www.ijraset.com 
     

30 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 
 

[19] Ramon Lecumberrii, Ricardo, Javier Trujilo-Santos; Elevated White BLD cell count and outcome in cancer patients with venous thromboembolism 
[20] Murphy P. The neutrophil. Springer Science & Business Media; 2012 Dec 6. 
[21] Akhand AA, Ahsan N. Cells and Organs of the Immune System. Immunology for Dentistry. 2023 Jun 8:1. 
[22] Sprangers S, Vries TJ, Everts V. Monocyte heterogeneity: consequences for monocyte-derived immune cells. Journal of immunology research. 2016 Oct;2016. 
[23] Davis R. Cellular and molecular immunology. Scientific e-Resources; 2019 Aug 18 
[24] Yuan J,ERubin, AljurfM; Defective assembly of membrane protein in erythroid precursors of beta thalassemic mice. 
[25] G Twig, AAfek, ShamsisA; White BLD cell count and the risk for coronary artery disease in young adults. 
[26] Kuter DJ. Megakaryopoiesis and thrombopoiesis. Williams Hematology, the 6th edition (Edited by Beutler, E. et al.). 2001:1339-55. 
[27] Whalan JE, Whalan JE. Hematology glossary. A Toxicologist's Guide to Clinical Pathology in Animals: Hematology, Clinical Chemistry, Urinalysis. 

2015:109-.43 
[28] Anastassova-Kristeva M. The origin and development of the immune system with a view to stem cell therapy. Journal of hematotherapy & stem cell research. 

2003 Apr 1;12(2):137-54. 
[29] Cano RL, Lopera HD. Introduction to T and B lymphocytes. InAutoimmunity: From Bench to Bedside [Internet] 2013 Jul 18. El Rosario University Press. 
[30] León B, López-Bravo M, Ardavín C. Monocyte-derived dendritic cells. InSeminars in immunology 2005 Aug 1 (Vol. 17, No. 4, pp. 313-318). Academic Press 
[31] Zhao Y, Zou W, Du J, Zhao Y. The origins and homeostasis of monocytes and tissue‐resident macrophages in physiological situation. Journal of cellular 

physiology. 2018 Oct;233(10):6425-39. 
[32] Fingerhut L, Dolz G, de Buhr N. What is the evolutionary fingerprint in neutrophil granulocytes?. International journal of molecular sciences. 2020 Jun 

25;21(12):4523. 
[33] Lee JJ, Rosenberg HF, editors. Eosinophils in health and disease. Academic Press; 2012 Nov  
[34] Koul B, Koul B. Types of Cancer. Herbs for Cancer Treatment. 2019:53-150 
[35] Rothenberg M, Hogan S (2006). "The eosinophil". Annu Rev Immunol 24 (1): 147-74.  

doi:10.1146/annurev.immunol.24.021605.090720 
[36] Weller PF. Cytokine regulation of eosinophil function. Clinical immunology and immunopathology. 1992 Jan 1;62(1):S55-9. 
[37] Lampinen M, Carlson M, Håkansson LD, Venge P. Cytokine‐regulated accumulation of eosinophils in inflammatory disease. Allergy. 2004 Aug;59(8):793-805. 
[38] Hogan SP, Rosenberg HF, Moqbel R, Phipps S, Foster PS, Lacy P, Kay AB, Rothenberg ME. Eosinophils: biological properties and role in health and disease. 

Clinical & Experimental Allergy. 2008 May;38(5):709-50. 
[39] Klion AD, Nutman TB. The role of eosinophils in host defense against helminth parasites. Journal of Allergy and Clinical Immunology. 2004 Jan 1;113(1):30-7 
[40] Leiferman KM (1989) Eosinophils in atopic dermatitis. Allergy 44: 20-26 
[41] Kapp A. The role of eosinophils in the pathogenesis of atopic dermatitis‐eosinophil granule proteins as markers of disease activity. Allergy. 1993 Jan;48(1):1-5 
[42] Davoine F, Lacy P. Eosinophil cytokines, chemokines, and growth factors: emerging roles in immunity. Frontiers in immunology. 2014 Nov 10;5:570. 
[43] Dougan M, Dranoff G, Dougan SK. GM-CSF, IL-3, and IL-5 family of cytokines: regulators of inflammation. Immunity. 2019 Apr 16;50(4):796-811. 
[44] Xu SP, Zhang JF, Sui SY, Bai NX, Gao S, Zhang GW, Shi QY, You ZL, Zhan C, Pang D. Downregulation of the long noncoding RNA EGOT correlates with 

malignant status and poor prognosis in breast cancer. Tumor Biology. 2015 Dec;36(12):9807-12. 
[45] Weller PF, Klion AD. Eosinophil biology and causes of eosinophilia. UpToDate. UpToDate Inc., Waltham. http://www. uptodate. com. Accessed. 2017 Dec;17. 
[46] Hartl S, Breyer MK, Burghuber OC, Ofenheimer A, Schrott A, Urban MH, Agusti A, Studnicka M, Wouters EF, Breyer-Kohansal R. BLD eosinophil count in 

the general population: typical values and potential confounders. European Respiratory Journal. 2020 May 1;55(5). 
[47] Simon D, Simon HU. Eosinophilic disorders. Journal of allergy and clinical immunology. 2007 Jun 1;119(6):1291-300. 
[48] Pizzorno JE, Murray MT, Joiner-Bey H. The Clinician's handbook of natural medicine E-book. Elsevier Health Sciences; 2016 Jan 5 
[49] O’Connell EM, Nutman TB. Eosinophilia in infectious diseases. Immunology and Allergy Clinics. 2015 Aug 1;35(3):493-522.5 
[50] Weller P. Approach to the patient with eosinophilia. Waltham (MA): UpToDate. 2013. 
[51] Meeuwsen S, Horgan GW, Elia M. The relationship between BMI and percent body fat, measured by bioelectrical impedance, in a large adult sample is 

curvilinear and influenced by age and sex. Clinical nutrition. 2010 Oct 1;29(5):560-6. 
[52] Soliman AT, Yasin M, Kassem A. Leptin in pediatrics: A hormone from adipocyte that wheels several functions in children. Indian Journal of Endocrinology 

and Metabolism. 2012 Dec 1;16(Suppl 3):S577-87. 
[53] Considine RV, Sinha MK, Heiman ML, Kriauciunas A, Stephens TW, et al. (1996) Serum immunoreactive-leptin concentrations in normal-weight and obese 

humans. Нe New England Journal of Medicine 334: 292-295 
[54] Wassom DL, Loegering DA, Solley GO, Moore SB, Schooley RT, et al. (1981) Elevated serum levels of the Eosinophils granule major basic protein in patients 

with Eosinophilia. J Clin Invest 67: 651-661. 
[55] 21. Miyasato M, Iryo K, Kasada M, Tsuda S (1988)Varied density of Eosinophils in patient with atopic dermatitis reflectLnJ treatment with anti-allergic drug. J 

Investig Dermatol 90: 589 
 
 
 
 
 
 
 
 
 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue X Oct 2026- Available at www.ijraset.com 
     

31 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 


