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Elevated Serum Levels of Thymus and Activation-Regulated Chemokine and Macrophage-Derived Chemokine
and Their Relationships with Eosinophilic Inflammatory Markers in Children with Allergic Diseases
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Background: Thymus and activation-regulated chemokine
(CCL17) and macrophage-derived chemokine (CCL22) are
known as important mediators in allergic inflammation.
Recently many researchers have focused on these mediators,
but the role of the serum CCL17 and CCL22 in allergic dis-
eases in children are still controversial. The aims of this
study were to compare serum levels of CCL17 and CCL22
between children with different manifestation of allergic dis-
eases, such as bronchial asthma, allergic rhinitis and atopic
dermatitis, to analyze relationship with blood eosinophil
makers and to find clinical significance of these markers.
Methods: A total of 49 children (14 bronchial asthma, 13
allergic rhinitis and 13 atopic dermatitis) and the 9 healthy
control subjects were enrolled in this study. Clinical charac-
teristics and serum chemokine (CCL17, CCL22) levels were
analyzed. We examined whether serum levels of CCL17 and

CCL22 would be related to serum immunoglobulin E levels,
blood eosinophils and serum eosinophil cationic protein
concentrations.

Results: Serum levels of CCL17 and CCL22 were sig-
nificantly higher in children with bronchial asthma and atop-
ic dermatitis than that in controls. Serum levels of CCL17
and CCL22 were significantly related to serum immunoglobulin
E levels, blood eosinophil counts and serum eosinophil cati-
onic protein concentrations with different strength in chil-
dren with allergic diseases.

Conclusion: Serum CCL17 and CCL22 may play a crucial
role in the chronic allergic inflammatory process and can be
used as inflammatory markers. These suggest that serum
CCL17 and CCL22 might be involved in the pathophysiol-
ogy of allergic diseases in children. (Korean J Asthma
Allergy Clin Immunol 2012;32:216-223)
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Table 1. Characteristics of children with bronchial asthma, allergic rhinitis, atopic dermatitis and the control groups

Parameters Bronchial asthma Allergic rhinitis Atopic dermatitis Controls P value
(n=14) (n=13) (n=13) (n=9)

Mean age (yr) 11.6+1.6 8.1£3.1 10.0+1.6 9.54+3.1 0.006
Sex (M/F) 8/6 10/3 4/9 3/6 0.073
Serum total IgE (IU/mL)* 275.9 (79.3~482.3) 2449 (162.3~318.8) 150.4 (78.3~220.4) ND 0.150
Blood eosinophils (/mm®* 3165 (195.4~569.6) 3805 (190.1~594.1) 2691 (158.6~391.0)  152.0 (14.7~379.9) 0.286
Serum ECP (ng/mL)* 18.1 (7.4~39.8) 19.0 (13.5~45.2) 9 (46~11.0) ND 0.131
TARC (CCL17) (pg/mL)* 455.2 (402.9~564.3) 24.3 (156.1~31.0) 628 (285.9~736.5)  109.3 (83.0~194.4) 0.001
MDC (CCL22) (pg/mL)* 9949 (772.6~1220.5) 610.2 (493.4~821.2) 840.6 (533.9~1043.5) 558.6 (469.6~603.2)  0.005

Values are presented as meanzxstandard deviation, number or *median (interquartile range). M = male; F = female; IgE = immunoglobulin

E; ECP = eosinophil cationic protein; TARC
ND = not done.
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Fig. 1. Serum levels of thymus and activation-regulated chemo-
kine (TARC/CCL17) in the bronchial asthma (BA), allergic rhinitis
(AR), atopic dermatitis (AD) and the control groups (*P<0.05).
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Fig. 2. Serum levels of macrophage-derived chemokine (MDC/
CCL22) in the bronchial asthma (BA), allergic rhinitis (AR), atopic
dermatitis (AD) and the control groups (*P<0.05).
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Table 2. Correlation between chemokines and blood eosinophil markers in children with bronchial asthma, allergic rhinitis, and atopic

dermatitis

Parameters Bronchial asthma

Allergic rhinitis Atopic dermatitis

R*=0.277, P=0.079
R*=0.228, P=0.156
R*=0.266, P=0.021*
R’=0.080, P=0.037*
R*=0.160, P=0.299
2=0.021, P=0.212

TARC (CCL17)/IgE

TARC (CCL17)/blood eosinophils
TARC (CCL17)/ECP

MDC (CCL22)/IgE

MDC (CCL22)/blood eosinophils
MDC (CCL22)/ECP

R?=0.357, P=0.109
R?=0.218, P=0.554
R?=0.038, P=0.742
R*=0.537, P=0.070
R*=0.288, P=0.059
R*=0.0001, P=0.630

R*=0.133, P=0.109
R*=0.555, P=0.040*
R*=0.001, P=0.949
R®=0.041, P=0.158
R?=0.102, P=0.237
R*=0.009, P=0.863

TARC = thymus and activation-regulated chemokine; IgE = immunoglobulin E; ECP = eosinophil cationic protein; MDC = macrophage-

derived chemokine; R = coefficient of determination. *P<0.05.
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