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ABSTRACT 

CD23 (FcεRII), is a low affinity receptor for IgE, likely to influence IgE production and inflammation in allergic diseases like asthma, rhinitis and food 
allergy. Serum CD23, total histamine release, total IgE and Th1,Th2 cytokines were determined in blood samples of patients with asthma(50) and 
age and sex matched controls (n =20). Serum sCD23 was significantly increased (p<0.05) in asthma (581.16 pg/mL), when compared to controls 
(429.49pg/mL). Similarly serum mean±SE of IgE (154.03 ± 33.24) and blood histamine (46.7 ± 7.23) levels were increased significantly (P<0.01) in 
patients with asthma; while IFN-γ, a Th1 cytokine, was significantly lower (P<0.05) in asthma (3.28 ± 0.65) than in controls(9.45 ± 1.58). Serum IL-4 
and CD23 either were below detectable levels in buccal mucosa or stool samples. Our observations provide evidence on CD23 expression in asthma 
and a preferential activation of Th2 (IL-5) and suppression of Th1 (IFN- γ) response in adults with asthma.  
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INTRODUCTION 

Asthma is a chronic inflammatory disorder of the airway in which 
many cells play a role, in particular mast cells, eosinophils, and 
activated T lymphocytes. The inflammation also causes an 
associated increase in airway responsiveness to a variety of stimuli. 
Asthma can occur at any age but recurrent episodes of wheezing and 
airway obstruction manifest before the age of 6 years in most 
patients [1]. The prevalence of allergic diseases has increased 
consistantly over past 10 years. 

IgE levels are recognised as a risk factor for a variety of respiratory 
symptoms (2), from both clinical and expermental evidence(3,4). 
Asthma viewed as an inflammatory airway disease involving 
lymphocyte activation and releasing of proinflammatory 
cytokines.The low-affinity IgE receptor Fc eRII (CD23) expressed on 
B cells and T cells, Langerhans cells, macrophages, monocytes, 
eosinophils, and platelets(5,6). The expression of CD23 is 
upregulated by IgE and IL-4(7,8). CD23 plays a central role in the 
allergic reaction that is responsible for the rapid transepithelial 
transport of IgE/allergen complexes and subsequent delivery of 
intact Ags to mast cells in the subepithelial compartment (9, 10). 
CD23 can be shed from the membrane into a soluble form (sCD23) 
by endogenous proteases and exogenous proteases, CD23 activation 
mediates IgE regulation and stabilisation of cell-surface CD23 is 
known to decrease IgE synthesis[11], differentiation of B cells, 
activation of monocytes, and antigen presentation[12]. Increased 
expression of membrane-bound CD23 on B cells and resultant 
increase in soluble CD23 is seen in patients with allergic disorders. 
Asthma is associated with a predominant Th2 immune 
response[13,14,15], CD4+ T cells produce Th2 cytokines, including 
IL-4, IL-5, IL-9 and IL-13 which up regulate IgE production, play a 
pivotal role in the pathogenesis of the disease [16]. IL-4 which is a 
primary product of Th2 cells is a most potent up-regulator of CD23 
antigen.  

Since CD23 and other allergic mediators plays a crucial role in 
allergic diseases, we investigated the expression of CD23, total IgE, 
Th1/Th2 cytokines and histamine levels in asthma patients. 

MATERIALS AND METHODS 

Subjects and controls 

Adults visiting the Allergy clinic, Hyderabad, suffering from Asthma, 
(total no. of patients 50) were recruited and age (18-35yrs) & sex 
matched adults (n=20) were taken as controls. Blood samples were 
obtained from all of the above patients after standard questionnaire 
to estimate the serum CD23, histamine release, total IgE and Th1, 
Th2 cytokines. CD23 was also determined from buccal mucosa and 

stool samples. Informed consent was obtained from the patients and 
control subjects. Ethical approval was taken from the hospital 
management for collection of the samples and to carry out the 
project. 

Estimation of cytokines, CD23, total IgE and Histamine levels 

The cytokines such as IL-4, IL-5 and IFN-γ in the serum were 
measured on fluorescent-coded beads known as microspheres, 
which are then read in a compact analyzer (Luminex xMAP 
technology, Milliplex, Millipore). The sCD23 estimation in the serum 
was measured by Immunoassay kit (Quantikine Human CD23/ 
Fc€RII) which employs the quantitative sandwich enzyme 
immunoassay technique. Histamine release test was performed 
according to Immunotech EIA histamine kit instructions. Serum IgE 
levels were estimated by a solid phase ELISA (UBI MAGIWEL Total 
IgE Quantitative ELISA kit) based on the sandwich technique. Biotek 
multimode (micro well) detector system was used to estimate the 
concentration of IgE at 450nm. 

Statistical analysis 

The data analysis was performed by using SPSS windows version 
(15.0), The ANOVA was used to assess the difference between 
groups of different parameters, else Kruskal-Wallis one way ANOVA 
was done to see the difference between groups. Results were 
presented as mean± Standard error of the mean (SEM). Pearson’s 
correlation coefficient was done to see relation between the 
parameters. 

RESULTS 

Controls: The serum IgE was within normal range and ranged from 
75.83 to 229.22 IU/mL and with a mean of 154.03 IU/mL. The mean 
histamine and CD23 were 46.7 (nM/mL) and 429.49 (pg/mL) 
respectively in the controls. IFN-γ and IL-5 were detectable in all 
adults, whereas IL-4 was below detectable range in all the adults 
studied. The mean IL-5 and IFN-γ were 1.1 (pg/mL) and 3.28 
(pg/mL) respectively (Table 1 & Figure1).  

Asthma: the serum IgE in asthma range from 240.49 to 419.90 IU/mL 
and mean was 330.2 IU/mL which was significantly (p<0.01) higher 
when compared to controls.serum CD23 and histamine levels were 
429.49 (pg/mL) and 46.7 (nM/mL) respectively in adults with asthma. 
Both Total IgE and total histamine were significantly(p<0.01) higher 
when compared to controls. IFN-γ and IL-5 were significantly higher in 
bronchial asthma. Pearson's correlation coefficient showed a 
significant (P<0.05, r=0.50) association between IL-5 and total serum 
IgE concentration, however, IFN- γ or CD23 were not correlated with 
IgE(Table 1 & Figure1).  
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Table 1: Total IgE, Serum CD23, Total Histamine & Cytokine profile in adults with asthma and control subjects 

Parameters Control 
(Mean±SE) 

Asthma 
(Mean±SE) 

Total IgE (IU/mL) 154.03 ± 33.24 
(78.83, 229.22) 

330.2 ± 43.01** 
(240.49, 419.9) 

Total Histamine (nM/mL) 46.7 ± 7.23 
(29.02, 64.38) 

68.22 ± 3.61** 
(60.37, 76.08) 

S.CD23 (pg/mL) 429.49 ± 31.29 
(352.92, 506.06) 

581.16 ± 35.72* 
(506.4, 655.93) 

Cytokines IL5 (pg/mL) 1.1 ± 0.26 
(0.38, 1.82) 

4.08 ± 0.25* 
(1.55, 2.62) 

Cytokines IFNγ (pg/mL) 9.45 ± 1.58 
(5.93, 12.97)  

3.28 ± 0.65* 
(1.2, 5.36) 

** p< 0.01 Significantly different from control; * p<0.05 Significantly different from control 

 

 

 

 

Fig. 1: Levels of total IgE, blood histamine, serum CD23, Cytokines (IL-5 & IFN-γ) 

 a) ** P < 0.01 significantly different from asthma; B) ** P < 0.01 significantly different from asthma; C) * P <0.05 Significantly different from asthma; 
D) ** P <0.05 Significantly different from asthma and E) ** P < 0.05 significantly different from asthma. 
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DISCUSSION 

Allergic diseases are complex disorders in which inflammatory and 
immunological mechanisms are involved [17]. The activity of IgE is 
associated with a network of proteins; prominent among these are 
its two principal receptors, FcεRI (high-affinity Fc receptor for IgE) 
and CD23 or FcεRII [18,16]. Elevated levels of CD23 expression has 
been observed in humans with asthma, non allergic asthma and 
rhinitis [17]. We found enhanced response of serum CD23 in 
bronchial asthma than in controls (Fig. 1c), where as CD23 was not 
secreted in stool or expressed on buccal mucosal cells. Though CD23 
has been suggested as a marker to identify allergic condition. 

It was earlier anticipated that reduced microbial exposure in early 
life is responsible for a shift of the Th1/Th2 balance in the immune 
system towards the pro-allergenic Th2 response, This Th1/Th2 
imbalance results in the clinical expression of allergy and/or asthma. 
Studies on mice and humans have shown Th2 cytokines [IL-4, IL-13, 
and IL-5] as major contributors to allergy and asthma [18]. In our 
study serum IL-4 was below detectable level in all the subjects, 
nevertheless IL-5 was associated with bronchial asthma (Fig. 1d).  

We found a strong association of IL-5 with serum IgE in Bronchial 
Asthma. However, In normal adults IFN-γ appears to down regulate 
the production of IL-5 and IgE but in bronchial asthma IL-5 
contributes to increased IgE production. 

From a number of studies it seems that IFN-γ might be one of the 
appropriate candidate marker of the prediction of bronchial asthma 
and allergy. Production of IFN-γ has been used as potential for the 
post natal immune maturation processes that are associated with 
the subsequent risk for the development of bronchial asthma or 
allergic diseases [19]. Previous studies have found lower IFN-γ 
production in bronchiolitis to be linked with abnormal pulmonary 
function and development of asthma at later life [20,21,22]. 

The plasma histamine levels of acute asthmatics are raised when 
compared with normal subjects, by contrast, whole blood levels are 
unchanged and urinary levels are slightly, but not significantly 
reduced [23]. But in our study whole blood histamine levels were 
raised in adults with asthma when compared to controls. Histamine 
affects the maturation of dendritic cells and specifically regulates the 
development of Th1 and Th2 T cells [24,25,26]. CD23 had been 
shown to be increased in infants aged 7 to 12 months but not in 
older age groups, in contrast, we found up regulation of CD23 in 
older age group.  

CONCLUSION 

Our observations provide evidence on CD23 expression in adults 
with and without asthma and a preferential activation of Th2 (IL-5) 
and suppression of Th1 (IFN- γ) in adults with asthma. Absence of 
CD23 in stool samples suggests lack of food sensitivity in the study 
subjects. 
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