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Increased inflammatory mediator in exhaled breath condensate from

asthmatic children
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Department of Pediatrics, Severance Hospital, Institute of Allergy, Brain Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul,
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Purpose: There has recently been increasing interest in the use of exhaled breath condensate (EBC) as a simple noninvasive means
for understanding the physiology of asthma. The aim of this study was to evaluate the levels of leukotriene B, (LTB4) and eosinophil

cationic protein (ECP) in the EBC of asthmatic children.

Methods: We measured LTB, and ECP levels in EBC from children aged 6-14 years, including healthy children (n=25) and asthmatic
children (n=25). We also measured serum LTB4 and serum ECP. Pulmonary function tests and methacholine challenge tests were

performed on all subjects.

Results: Exhaled LTB, levels were increased significantly in patients with asthma compared to normal subjects (7.1+3.7 pg/mL vs.
2.2+1.7 pg/mL, P<0.05). Serum LTBs levels were not significantly different in patients with asthma compared to normal subjects
(674.7 £484.1 pg/mL vs. 487.1+272.0 pg/mL, P=0.156,) and no significant correlations were found between exhaled and serum
LTB, concentrations in children with asthma (r=0.052, P=0.758). Exhaled ECP levels were not significantly different in patients with
asthma compared to normal subjects (P=0.419). Serum ECP levels were significantly increased in patients with asthma compared
to normal subjects (44.37 +32.14 pg/L vs. 16.40 + 13.23 pg/L, P=0.001).

Conclusion: We found significantly elevated LTB, levels in the EBC of asthmatic children. Our results suggest that EBC may be one of
the supportive tools to measure airway inflammation in children with asthma. (Allergy Asthma Respir Dis 2014;2:332-336)
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L 5] AFAQ] S/ HolwA] vekE 71 3AlRE Al
A 127 A B 715F0] 20% {34 E]+= ‘5= (provocation concen-
tration causing a 20% fall in FEV,)7} 16 mg/mL 0|2} = 713X
SP Fof 127045 7|0l Sof A} 12% o} 37}
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S 75N R Y38 collection kit (RTube, Respiratory Re-
search, Charlottesville, VA, USA) & A}-8-3}$1C} RTube = polypro-
pylene © & WH50]72] =170 & F7)e2A|7 524 Ao -20°C
2 Y77 YRl T 2 G| E|, one-way viave S F5] S

7o} Qielol Ik o] FUTE Fa WarE 43 0. 108
2 BEE 1S 1) ol $2H AAS sk, 47
0 57 55§50 BA 27H) -80°Co) 24 ARk

=2

B % 1gE 5715 5412 U B U ECPL: YR AR
AH(AutoCAP system, Pharmacia Diagnostics AB, Uppsala, Swe-
den)of| oJaf AJgYs}3ict HEFH S AL 4== NE-8000 system
(Sysmex, Kobe, Japan)-&- ©]-8-5}0] #|<=3}3ich.

JBIIsEAMNZ L EH B s

S 7 s=A| 5 U &4 LTB, == AZ3}% human LTB4 ELI-
SA kit (R&D systems, Minneapolis, MN, USA) & Al-8-5}0] =74
S}tk Horseradish peroxidase-labeled LTBs antibody7} =& %]
microtitration wello]| 4] EBC2} &&-& 1A]7F =<t incubationd S}
t}. 50 uL2] LTB4 conjugate solution (R&D systems)2 715}l
incubation $-0]] wash buffer (R&D systems)Z 43] Al|Z|$+ <, 200
uL2] substrate solution (R&D systems)= F7}5}al THA] incuba-
tiond} itk 50 L2 stopping solution (0.2M sulfuric acid)& 37}
5to] Hh-g-& FAA)7] AL 304 2Fof| microplate reader (VersaMax,
Molecular Devices LLC, Sunnyvale, CA, USA)E optical density
450 nm2 =435}k
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TR Y e SERINE P
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HanYK ¢ Exhaled breath condensate in childhood asthma

2. dAFD iR OIM 7|5
LTB.2| 1|
571 =45 Y LTBs+= A 4li(mean £ SD, 7.1+ 3.7 pg/mL)
oA t2H2.2 £ 1.7 pg/mL)e] H]al oJn] QA =34 th(P=0.03)
(Fig. 1A). @4 1] LTB,= A1 72(674.7 + 484.1 pg/mL)T}
(487.1+272.0 pg/mL)O] 8ol5} 2fo| S HolA| AQITHP=0.156)
(Fig. 1B).

ZA|E LY LTB.2F &3 LY

3. €3 L LTB.2t S7IS A2 L LTB42t2| 2HA|
A W LTBsi= 7|5 SA 2 W LTB.&}F ol oA & 2
o] Z] 2F9kth(r=0.052, P=0.758) (Fig. 2).
4, i._ 2o} CHEFOIN ST
CP2| H|x
Eﬂi A& W ECP= A7t th o] 18]35k 2fo| & Hoj
Z] $FSITHP = 0.419) (Fig. 3A). @3 WY ECP= #4]5-(mean £ SD,
44.37 +32.14 pg/L)o A | Z234(16.40 + 13.23 pg/L)] BI5| 2ju]

SEAM= L ECP2t F LK

Tahle 1. Clinical characteristics (n=50)

Characteristic Asthma (n=25)  Control (n=25)  Pvalue
Age (yr) 93+20 97+24 0527
Male sex 15(60) 16 (64)

Eosinophil count (/uL) 46261+£30569  359.57+30883 0.262
Serum total IgE (U/mL) 760.15+£859.25  344.11+544.12  0.060
FEV; (% of predicted value) 94.51+16.42 98.06+8.84 0.052
FEVi/FVC 83.99+9.41 88.67+6.40 0.045
FEF25075% 7458+27.83 87.15+20.96 0.092

(% of predicted value)

Values are presented as mean + standard deviation or number (%).
FEV,, forced expiratory volume in one second; FVC, forced vital capacity; FEFzso7s,
forced mid expiratory flow.
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Fig. 1. (A) Comparison of concentrations of leukotriene Bs (LTB4) in exhaled breath condensate between asthma and control groups. LTBs in asthma group
(mean + standard deviation [SD], 7.1+3.7 pg/mL) was significantly higher than control group (mean=SD, 2.2+ 1.7 pg/mL) (P=0.03). (B) Comparison of concentrations
of serum LTB4 between asthma and control groups. There was no significant difference between two groups (P=0.156).
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Fig. 2. Correlations between the concentrations of leukotriene Bs (LTBs) in ex-
haled breath condensate (EBC) and in serum. No significant correlations were
shown between concentrations of LTBx in EBC and in serum (r=0.052, P=0.758).
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Fig. 3. (A) Comparison of concentrations of eosinophil cationic protein (ECP) in exhaled breath condensate (EBC) between asthma and control groups. There was no
significant difference between two groups (P=0.419). (B) Comparison of concentrations of serum ECP between asthma and control groups. Serum concentration of
ECP in asthma group (mean + standard deviation [SD], 44.37 +32.14 pg/L) was significantly higher than control group (mean+ SD, 16.40+13.23 pg/L) (P=0.01).
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