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Methacholine and adenosine 5’'-monophosphate challenge tests in
children with atopic asthma and with nonatopic asthma, and their
relationships to blood eosinophil markers.

Sun Hee Lee, M.D., Do Kyun Kim, M.D., Sun Hee Choi, M.D. and Young Yull Koh, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea

Purpose : Though atopic and nonatopic asthma have different clinical manifestations, bronchial hy-
perresponsiveness (BHR) and airway inflammations are common characteristics of them. We inves-
tigated BHR to both methacholine and adenosine 5'-monophosphate (AMP), and their relationships
with blood eosinophil markers in nonatopic asthma as well as atopic asthma.

Methods : We studied 116 children (82 atopics; 34 nonatopics) with mild to moderate asthma.
Methacholine and AMP challenge tests were performed and bronchial responsiveness was expressed
as PCy (provocative concentration causing a 20 percent fall in FEV}); blood eosinopil counts (ETCs)
and serum eosinophil cationic protein (ECP) levels were gauged.

Results : In atopics, 95.1 percent and 90.2 percent showed hyperreactivity to methacholine (PCy<16
mg/mL) and AMP (PC»%<200 mg/mL), respectively. Meanwhile, in nonatopics, 94.1 percent and 52.9
percent displayed hyperreactivity to methacholine and AMP, respectively. The geometric mean of
AMP PCy was lower in atopics (31.6 mg/mL) than in nonatopics (1259 mg/mL); that of
methacholine PCyy was similar in the two groups. AMP PCy correlated with blood ETCs in both
atopics(r=-0.30, P<0.01) and nonatopics (r=-0.57, P<0.01), and correlated with serum ECP levels
(r=-0.23, P<0.01) in atopics, but not in nonatopics. Apart from AMP, methacholine PCy was not
associated with blood eosinophil markers in either group.

Conclusion : Atopics more frequently displayed BHR to AMP than nonatopics. Furthermore, BHR to
AMP was associated with not only blood ETCs, but serum ECP levels in atopics but was cor-
related with only blood ETCs in nonatopics. Those results suggest that BHR to AMP reflects
airway inflammation in asthma and is more related to atopy. (Korean J Pediatr 2006;49:1226-1232)

Key Words : Atopic asthma, Nonatopic asthma, Methacholine bronchial hyperresponsiveness, AMP
bronchial hyperresponsivenss, Eosinophil, ECP
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giEw wErEY 718A 2 AAME FEV ©] 20% #AHe
&% (provocative concentration causing a 20% fall in FEV],
PCxo)7F 16 mg/mLelst &, 7184 &33A] Fo & FEV,©
FoHETE 12%0]% F7lete] Aoz dd BF 4 $5%
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A% Aaks vE R asle AW weh Agsd
F9 sHZolEAE Eid LE GFEE WYls A4 78R
FU A 17D Aol FERES Sk 7% AARE mic

rospirometer(Microspiro HI 298, Chest, Japan)E ©]&3}]
gatgicth. wet2d 7184 52 HAFE Chai 701 <4 ]
WS WEste] Al (s sty HErE R
Al B ZF F=(0.075, 0.15, 0.3, 0.625, 1.25, 2.5,
5, 10, 25, 50 mg/mL)& 3|43}
meter(Laboatory for Applied Immunology, Baltimore, MD,
USA)E AH&3te 20 psi 48 3ol 0.6% <t DeVilbiss 646
nebulizerol Al oo Z&E& AN 24 Stole weEd S &
FAIZ AEFE 5 FYSAIL 5 (AR wEE FUMAA
o 7ZF FE FY F 60-90% F 1x7 AW F7]%(forced
expiratory volume in 1 second, FEV))& ZA3}th o] %
7F FEV ol Hl&) 20% ol’d 4 w74 v 7R
BF-ukg FAddA 271 HWE AAS A5k (interpolation)
FEVo] 20% #aHe FE(PCo)E T3ttt HEeZH 7134
g e] 71EE PCx©l 16 mg/mLHeH1 452 3hdch,
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W AALE AAETh obdlieAl MEA fd AAe F Y 2%
7] 3ol AAF EPS o] gl Algeir). WElE Y )
#AA 3 gGarel w7 R FEV ] d3X]9] 70%°1742 7

Foll AAME Al e AAL WS thedt 29kt Adeno-
sine 5’'-monophosphate(Sigma Chemical Co., St. Louis, MO,

USA)E 09% Azl 2952 g4dste] 7ZF 55(3.125, 6.25,
12,5, 25, 50, 100, 200, 400 mg/mL)2 &S Fr]atcl ek
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7t =
5] AL F9 F 1% 30%° FEV & SAsch HAAe
FEVio] 7IA Ao Bl3l] 20% o4 #rAskAY FEV ] 20% ©]
2 AAEA e A9 400 mg/mL FEZHA AlAEAL ofEl
A1 7138 Arkel %A 715 200 mg/mL VIREe.® &)
Ak oml 2l F%E 400 mg/mLAlA%E FEV°] 20% o]’ 7t
2ehA @ Aol obFlleAl PCype 800 mg/mLE A el8ksl
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8% ECP 5524 Venge 570 AAE el whel A
Fatgich =, 4 mLo Fels SSp W APl AFste] 60
s *‘goﬂ WA 1083 1300Xg S22 d94 FYska
ECP =34 A7 -70CeA 2asgith. % ECP %=
e HOH ECP WAH Y &4 Kit(Pharmacia & Upjohn Diag-

nostics, Uppsala, Sweden)E A3t RE 54L& F ©
WHEste] 1 Fugs BARE ARSI th

4) OF St AL Y 83 5 IgE SEEH
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pteronyssinus,
g 3330] 2% (Alternaria tenuis, Aspergillus fumigatus), &
Ai-(oak), LEWHi(alder), NdvHi(hazel), S@(rye), A
F(ragweed), F(mugwort), vtFEd 5 13F F8 9 I4
(Allergo Pharma, Reinbeck, Germany)< AF&3to] A3}
slzeNlat Ae AdeE 44 ¢ dx, 24 dEE AR
Ak, HakR A &9 HH 5 269 FARES AN
o F 15% Hol #Estdom Azl AT
AL A8 Hu A A& ANE ARSIt 74 3
E 3 mm ol’delH o A g A o
ol dle] A NHES Hol: 76‘—%% olEd el Aelstirt.
%X Coat-A-Count™Total IgE IRMA(Diag-
nostic Products Co., Los Angeles, CA, USA)Z 3434tk
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Dermatophagoides farinae), 18 2 31%0]
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Table 1. Clinical Characteristics of the Subjects

Atopic Group Nonatopic group

Sex(M:F) 61:21 18:16
Age(year)” 11.6+2.8 10.3£25
Steroid user : non-user 49:33 20:14
Baseline FEV1 91.6+t14.2 95.4%15.6

(% predicted)”

Total IgEJr 341.9(120.0-1,053.2)  88.7(28.9-272.4)

Eosmophll total count 380.2(211.4-694.4) 229.1(106.2-503.5)
(ETC)T

Eosinophil catlomc 19.1(8.3-43.2) 9.6(3.9-22.9)
protien(ECP) T

“mean 1SD

Geometric mean(range of 1SD)
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Fig. 2. Scatter plots of the of the adenosine 5'-monopho-
sphate(AMP) PCy against methacholine PCy in atopic group
and nonatopic group
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Fig. 3. Correlation between the blood eosinophil counts and
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® Atopic group: r=-0.23, P<0.05
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Fig. 4. Correlation between serum eosinophil cationic protein
(ECP) and adenosine 5'-monophosphate(AMP) PCy in atopic
group and nonatopic group
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