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ABSTRACT 

The present study was aimed to correlate the levels of total IgE with 

the levels of interleukin-33 in patients with asthma and allergic 

rhinitis.Total IgE was evaluate for 195 (109 males, 86 females) 

patients with airway allergic disease, 120 with allergic asthma (67 

males, 53 females) their mean age was 31.16±1.73 and 75 with allergic 

rhinitis (45 males, 30 females) their mean age was 35.28±2.31. Serum 

IL-33 levels was astimated for 40 asthmatic (22 males, 18 females) and 

35 allergic rhinitis patients (19 males, 16 females) compared with 15 

healthy individuals controls, who attended the allergy specialized 

center in Baghdad /Al- Resafa from October 2014 to February 2015. A 

high significant (P < 0.001) increase in the level of total serum IgE in   

asthmatic patients (328.78 ± 33.07 IU/ml), and allergic rhinitis patients (379.76 ± 36.09 

IU/ml) compared to healthy individuals (81.19 ± 8.04 IU/ml). In parallel IL-33 was also 

recorded a significant elevation in both groups of patients (128.07 ± 13.75 pg/ml) and 

(144.62 ± 12.78 pg/ml) respectively. While it was (59.04 ± 9.06 pg/ml) in healthy 

individuals. A significant positive correlation was found between serum level of IL-33 and 

the total IgE.  
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INTRODUCTION 

Allergy is an immune disorder occurs when the immune system react with non-infectious and 

normally innocuous environmental antigen
[1]

. Allergic diseases are considered the epidemics 

of the twentieth century which estimated to affect more than 30% of the population in 

industrialized countries with a still increasing incidence.
[2]

 Asthma is usually connected to 
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allergic reaction or other forms of hypersensitivity.
[3]

 Allergic rhinitis mainly caused by IgE-

mediated reaction against inhaled allergens and involute mucosal inflammation driven by T-

helper2 (Th2) cells.
[4]

 Immunoglobulin-E (IgE) mediate the type I hypersensitivity reactions 

that contribute to the pathogenesis of allergic diseases such as asthma and allergic rhinitis.
[5]

 

Interleukin-33 (IL-33) is cytokine belong to the IL-1 superfamily and acts as important 

regulator in severe allergic disorders. The major purported mechanism of IL-33 in allergy is 

the activation of mast cell to produce a variety of pro-inflammatory cytokines and 

chemokines which play an important role in the pathogenesis of allergic rhinitis and 

asthma,
[6,7]

 IL-33 binding to ST2 (IL33R) on a variety of cells such as mast cells and 

eosinophils, leads to mast cell proliferation and increased Interleukin-4 (IL-4) synthesis. This 

cytokine activate B cells to proliferate and produce IgE, which together with IL-33 and IL-4, 

stimulate mast cells to degranulate resulting in anaphylaxis.
[8] 

 

MATERIAL AND METHODS  

The study was carried out at the specialized center of allergy in Baghdad /Al- Resafa from 

October 2014 to February 2015. The patients were classified into two groups, 120 with 

allergic asthma (67males, 53females) 75 with allergic rhinitis (45males, 30females) and 50 

control. Blood samples were collected from all groups for estimation of serum total IgE by 

ELISA using a kit supplied by Dr.Foke (Germany), the value over 100 IU/ml were 

considered high and estimation of serum IL-33 by ELISA using a kit supplied by Cusabio 

(Chaines) 

 

Statistical Analysis 

Statistical analysis was performed to study the effect of different factors in study parameters 

using “The statistical Analysis System-SAS (2012) software”. Least significant difference, 

LSD was used to significant comparison between means. 

 

RESULTS  

In this study a highly significant  (p>0.001) increase in the serum levels of total IgE in 

asthmatic patients (X= 328.78 ± 33.07 IU/ml) and patients with allergic rhinitis  (X= 379.76 

± 36.09 IU/ml) as compared with controls (X= 81.19 ± 8.04 IU/ml) Table (1-1). 
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Table 1-1: The mean levels of T.IgE between studied groups. 

 

On the other hand IL-33 was significantly elevated in patients with asthma (X= 128.07 ± 

13.75 pg/ml) and with allergic rhinitis (X= 144.62 ± 12.78 pg/ml), in comparison to controls 

(X= 59.04 ± 9.06 pg/ml) as shown in Table (1-2). 

 

Table 1-2: Mean concentration of IL-33 in sera of studied groups. 

Groups 
IL-33 Pg/ml 

No. Min. Max. Mean ± SE 

Asthma 40 25.30 257.40 128.07±13.75* 

Rhinitis 35 29.40 236.90 144.62±12.78* 

Control 15 15.20 126.20 59.04  ±9.06 

*(P<0.01). 

Statistically, there was a positive correlation between total IgE levels and IL-33 in asthma 

and allergic rhinitis as shown in Table (1-3). 

 

Table 1-3: Correlation coefficient between total IgE and IL-33 levels. 

 

DISCUSSION  

Asthma is a chronic inflammatory disease classically elevated serum IgE levels, and 

increased Th2 cytokine production.
[9]

 

 

Allergic rhinitis is inflammatory disorder of the nasal mucosa, which is triggered by an 

allergen-IgE mast cell immediate reaction.
[10]

 And this class of antibody plays an important 

role in the pathophysiology of these diseases.
[11]

 Some studies have implicated the role of IL-

33 in the pathogenesis of respiratory allergy and asthma.
[12]

 IL-33 has been identified as a 

trigger of Th2 cell differentiation, which by interacting with both the innate and adaptive 

immune system can drive allergy and asthma pathogenesis.
[13]

 

 

Groups 
T.IgE  IU/ml 

No. Min. Max. Mean ±SE 

Asthma 120 11.00 998.00 328.78±33.07* 

Rhinitis 75 18.00 992.00 379.76±36.09* 

Control 50 8.69 253.08 81.19 ±8.04 

No.  Groups  Correlation coefficient (r ) 

1 Asthma 0.42** 

2 Rhinitis 0.31* 

**(P<0.01). 

  *(P<0.05). 
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IL-33 is considered to play a crucial role in allergic inflammatory diseases including 

pathogenesis of asthma and allergic rhinitis.
[14]

 The results of this study were in concordance 

with the results found by Guo et al. (2014),
[15] 

who showed increased serum IL-33 levels in 

patients with asthma compared to those in non-allergic control and concluded that IL-33 is a 

marker of asthma severity, and may contribute to airway remodeling in asthma by acting on 

human lung fibroblasts. Other studies have also reported similar findings such as Azizy et al. 

(2014),
[16] 

who approved that IL-33 and its receptor ST2 were markedly elevated in patients 

with bronchial asthma. This study showed agreement too with the results of Sakashita et al. 

(2008).
[17] 

who reported significant increased serum level IL-33 in patients suffering from 

allergic rhinitis. On other hand, Asaka et al. (2012).
[18] 

observed higher levels of IL-33 in 

nasal secretions from house dust mite sensitive patients with perennial allergic rhinitis. The 

elevated level of IL-33 was correlated with severity of allergic rhinitis symptoms, suggesting 

the role of this cytokine in pathophysiology of this disorder.
[14]

 

 

CONCLUSIONS 

This study confirms the noxious role of IL-33 in allergic diseases.  

   

REFERENCES 

1. Fajt, M.L. and Wenzel, S.E. Asthma phenotypes and the use of biologic medications in 

asthma and allergic disease: The next steps toward personalized care. J. Allergy Clin. 

Immunol., 2015; 135(2): 299-310. 

2. Crameri, R.; Garbani, M.; Rhyner, C. and Huitema, C. Fungi: The neglected allergic 

sources. Allergy., 2014; 69: 176-185. 

3. Erle, D.J. and Sheppard, D. The cell biology of asthma. J. Cell Biol., 2014; 205(5): 621-

631. 

4. Whealley, L.M. and Togias, A. Allergic rhinitis. N. Engl. J. Med., 2015; 375: 456-463. 

5. Wu, L.C. and Zarrin, A.A. The production and regulation of IgE by the immune system. 

Nature Reviews Immunology., 2014; 14: 247-259. 

6. Oliphant, C.; Barlow, J.L. and Mckenzie, A. Insights into the initiation of type 2 immune 

responses. Immunology., 2011; 134: 378-385. 

7. Salujaa, R.;  Ketelaarb, M.E.; Hawroa, T.; Churcha, M.K.; Maurera, M. and Nawijnb, 

M.C. The role of the IL-33/IL-1RL1 axis in mast cell and basophil activation in allergic 

disorders. Molecular Immunology., 2015; 63: 80-85. 



www.wjpr.net                                   Vol 4, Issue 09, 2015.                                            

            

 
 

23 

Athraa et al.                                                          World Journal of Pharmaceutical Research 

8. Komai-Koma, M.; Brombacher, F.; Pushparaj, P.N.;  Arendse, B.; Mcsharry, C.; 

Alexander, J.; Chaudhuri, R.; Thomson, N.C.; Mckenzie, A.N.; Mcinnes, M.I.; Liew, 

F.Y. and Xu, D. Interleukin-33 amplifies IgE synthesis and triggers mast cell 

degranulation via interleukin-4 in naïve mice. Allergy., 2012; 67: 1118-1126.  

9. Miller, A.M. and Liew, F.Y. The IL-33/ST2 pathway: A new therapeutic target in 

cardiovascular disease. Pharmacology Ther., 2011; 131: 179-186. 

10. Seidman, M.; Gurgel, R.K.; Lin, S.Y.; Schwartz, S.R.  and Baroody, F.M. Clinical 

practice guideline: Allergic rhinitis. Otolaryngology-Head and Neck Surgery., 2015; 

152(1): 1-43. 

11. Couto, T.A.; Falsarella, N.; Mattos, C.D. and Mattos, L.C. Total IgE plasma levels vary 

according to gender and age in Brazilian patients with allergic rhinitis. CLINICS., 2014; 

69(11): 740-744. 

12. Farahani, R.; Sherkat, R.; Hakemi, M.G.; Eskandari, N. and Yazdani, R. Cytokine 

(interleukin-9, IL-17, IL-22, IL25 and IL-33) and asthma. Adv. Biomed. Res., 2014; 3: 

127. 

13. Makrinioti, H.; Toussaint, M.; Jackson, D.J.; Walton, R.P.; Johnston, S.L. Role of IL-33 

in respiratory allergy and asthma. Lancet Respir. Med., 2014; 2(3): 226-237. 

14. Rogala, B. and Gluck, J. The role of interleukin-33 in rhinitis. Curr. Allergy Asthma Rep., 

2013; 13: 196-202. 

15. Guo, Z.; Wu, J.; Zhao, J.; Lin, F.; Chen, Y.; Bi, L.; Liu, S. and Dong, L. IL33 promotes 

airway remodeling and is a marker of asthma disease severity. Journal Asthma., 2014; 5: 

1-7. 

16. Azizy, E.A.; Elshora, A.E.; Tantawy, E.A. and Elsayd, M.A. Serum levels of interleukin-

33 and its soluble receptor ST2 in asthmatic patients. Egyptian Journal of Chest Diseases 

and Tuberculosis., 2014; 63: 279-284. 

17. Sakashita, M.; Yoshimoto, T.; Hirota, T.; Harada, M.; Okubo, K.; Osawa, Y.; Fujieda, S.; 

Nakamora, Y.; Yasuda, K.; Nakanishi, K. and Tamari, M.. Association of serum 

interleukin-22 level and the interleukin-33 genetic variant with Japanese cedar pollinosis. 

Clin. Exp. Allergy., 2008; 38: 1875-1881. 

18. Asaka, D.; Yoshikawa, M.; Nakayama, T.; Yoshimura, T.; Moriyama, H. and Otori, N. 

(2012). Elevated levels of interleukin-33 in the nasal secretions of patients with allergic 

rhinitis. Int. Arch. Allergy Immunol., 2012; 158(1): 47-50. 

 

 


