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A @oldlA 7L A% 7AA] FEHA F e
71= 4bse dF QA #F AT
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M =

Y BN 7 8A S5 FRE Ho|7
Gt WS A A A3 ekl Y
oube HH) Bold Gholt uSolH AIo] W
BERA 7@ HY wge HAgY. B0y
ol 93 7| 7R LA g2V 4
Nzuhg-g E0 AAFHeR dF3h7] A% 49
Hel A4 EFolre AT 1) SHE o]
5% #xle Mo 714z FAgeAE
#stn® 2) So| g9 97 JE w39 ¥
B2 9439 T4 8L 928 £ don?
3) dgayel} X g tF ¥hg, = A
4 Ao AR E Bl £ Fo9 ¢
4Ho2x F&3F Aot

7118 ol 2% 718X FEAANA g9 FY
F 308 ool Z1BA FFo] RS (27]HA
4h-3- : early asthmatic response . 0] 8} EARo| 2} &),
oAl 3E Y FFFoMe FY F 3~12
AlZE AYole] kAl 7@ HA(F7] WA gkg

R EES 199049 Medtudy AFE dF
Hle] BZE2 o|Folg

B =2 9AE Al 43x 1992 ¥ Aolu)sty
FAGEU A TEEAS

. late asthmatic response . ©]& LARojg} §)7}
ot} AAE 7|BAY HTHE FolM F
Y= = St A o) o F 7| HA HBIY 5 S
F23e jhgoly FAE 34TE v EE A8
7HA AEHEES AEH oA FElsH e 8
oA Ao % 7= BF, FEHE, YA Ee
UEH(#L | denudation)§ 2] WEAWE Hole
g0 2 Fdro) 73R #HyivkgE LARS ¢ 30
71Q1% Rolgt Aztsn i}

ol2 gt 4 KL AALE AdAM E4A BT
F gl ol AAMERZL B3ete ojatet &4
FEo AZHE @ol A Fx, 7% Mg o
3A17)7] 2 3he, LARF Hol2 7|#=A] #RINkg-&
ZHsted e Aol A ¥kt W4 F4E
ASPA A ths FVM AT Fo9) ge =S
23k doh. et H7 9k HAL v 5elF 7]
#A]¥k2-& (nonspecific bronchial responsiveness :
o|3} NSBRelZ} &), ¥4 F & 5o] IgE &
EHAE HAEEA 39 {FHErY e A4S
gzt &t AFEol Y3 v ok F FAA
Aol o3 EARS aF9lol 2|3 3R uhg & (skin
sensitivity : ©]3} SS2} )¢} NSBREZ AP LARS
A Eo] IgE(RAST), NSBR 2 7| %] 7] %3 %
ToEAY o= Hx dFE £ Yo HiH
on FHNAE 0] 715D A o] 4
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g fEA MY 7egkgst e FA 5
XNgg%e] FRBAE F7e AL, d¥FHLe=
A F2 AAEEA, o ¥4 fEAAE
WAE 5 e 7FedE 24 5 de dFH
oh-gdl gal27]d A9 T/ H g g
olsist Fpater] Ego] ®rh B dF9 B
He zolddel gder4 HA e ¥
F2AAN A EAR, LARY] 7| zehg3 mEthz
Al (skin prick test), 83 & IgE(PRIST), ¥¥
Eo] IgE(RAST), ¥ F4H7(eosinophil total
count : |3} ETCZ} §), NSBR 59 Z@#AE
ATz g4 FEHALY 7IEtgo] ojuF
AAE oM A, ol HAAEAN ¥d
LAY 7EiE g dE38 & AeAE U0}
B g

Chat e

Ay Lotate] WHAstd 5 FH8
3(ATS)S] 71FWo 2 YFAN == HF
AAMEe 719 HQ 718A 55 ¥o|il, metha-
choline 2 HAME FA4& B 74 o]4e] 7]#A
B4 BorEe WAOE Sel IR BANYY
W A) A = 7} (Dermatophagoides pteronyssinus . ©]
& D.p.g} gl o & P7o] %doh = (histamine)
ol ARY ZAY & Fol 50, FLE T
FZEZ 719A {FREAE AdEt gEE e
£ 3339t

Methacholine 497 AL Chai $199] whgo g
0.075 mg/mle] FEHE 20y FEE A7)
WA FEV,0] 7|AX 9] 20% o]3od ZAd of
ARSI TP 25 mg/ml 74A] 9] FEAA
FEV|o] 7|HX]o] H|3] 20% ©]3o2 #4E HE
YAo g &1, FEVio] 71AX 9 20% A3tE o
2)methacholine ¥%& MPCyy(methacholine pro-

vocative concentration causing 20% fall of FEV))
o|2} 8}1l o] & NSBRY] 71E 2 2 A3t 34
i HARE Chai §'99) o2 Dp U2 E
(Bencard, 3)-& 107 weight/volume(w/v)¢] ¥ &
Z5E FEV, o] 7|H X nla] 20% o]¥doz
A28 W7A E& 10° wiv 71X 9] F= 8 FYA
o v = FY F, 1089 FEV,©] 7|A X
25E AstE HEEE 27 AR (early fall :
o]3} EFgt §), 3~10AI3t Alo]o]| FEV,0] 7|A 3]
ZRH A2 Astd YRS F7] AdA (lawe
fall : o}3} LFa} 8)e} stlc}. EFS} LF7} 20% &
ZHste € 47 EAR, LARE 93t}

Methacholine 2 3953282 20 psi(AP 50,
DeVilbiss)2] }3F 712 2E S DeVilbiss 646
nebulizerol] 4] YA E aerosolS 0.6% oz A
A ® dosimeter(Rosenthal-French, model 2A)E &
o] 71eAd 7 £FozRH HUFYE 7
FxollA 53 AlREHR, #HrlFHAAE dE
ChestAl 9] Microspiro HI-2982 o]&3lch o3
WS Y FLHAAY AMEE Dp Y3
29(1.2% wV)E 09% AEdS4E 1004 3
At 1~10%(ffe] 4 w2 BE F o
dgote] T 4 FEF=E " ¥ dANA
Hog 3o 158 Fof 27} Fxy B AAFL
238, WA 37 vAe FFA} hisa
mines| 9% TAF 2L HAMEE T o
28] -logx| & WHuh-g- % (skin sensitivity I 0] 8} SS
2 = sdch

¥3 % IgEX]+= PRIST(paper radioimmunosor-
bent test) ¥WH-& o]&3}a] Phadebas® IgE kitE
2453, D.p. o] IgE X+ PhadebasA}2] IgE
RASTE disc(Pharmacia Diagnostics) & ©]-& 3}
WAEGEAHo 2 st TAHFAHQA Yo
2 4,8 2,1, 0.2 S$g3goen ETC 3£
Dunger®] &og g% 3 hemocytometers
o &34t

FolE A methacholine F& AL, 49 24
AL HREgE 238 AT 1719 oWl Arx
Ao HHo +& #3}3  theophylline,
B AN G A=A, F32efIA T RE FELS
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48413k o], HAl¥F 2HZo]x, cromolyn so-
diume 4FY o] F# A FALE Al
#gaAt.

el 9 71z UZE=E APDyy(allergen
provocation dose causing 20% fall of FEV,) &2
7S Adsked ole $9FEE 2X10* whE
13 FA3le 4e 1 3FDY (breath unigt A
A3 10%wiRE miAE e 2HEF
@9 (cumulative breath unit)2 FEA)3}g o).

APDgS} 7} AR E Alole] AA{AE @&
BABASTE FPYL, ole] §AAH f9 FEE
AR F3A BAE 3o ol #AF AHA
27te] 3 aA-S BT Aol A, 71 g o)
Hoid A4S A Buct FY{LEA T4
FY%o] 10° wivhR] =93 399 ol A EF, LFs}
Z} AALRE Alolel TYd o2 AadAE
EA%AT o] RE FAANAE FAZZIH
PC-SAS version 6.045 o] &3] 33}

E- o

1. FA CHAEoLe] Awd o8, MAAEX 9
2} ZHAIX|(Table 1)

AA 5089 @ HlE, A%, A%, AT, g
27] 71&# %, NSBR9| HF& Table 13 2t}
dol7t 35, ojolrt 15 o2 oyt Hoprt
453 B FAR 99, A AZAEL 94
T 2 BARZ onQlE Aol AR (p>
0.05). SS, ETC, % IgE(PRIST), D.p.ol th§ So)
IgE(RAST)5¢] ¥dl27] A% L NSBRY el
methacholine %489 PCyp= HW F T3l
ApolE Ho|A ektH(p>0.05).

2. By RudApliAMe 2o Rz

A 502 FolE: 104 wiv 7R o)A EARE
B9l fol: 21, 2X 104 wiv 7+ ol A EAR-E H.2l
Fole 99, 108 wiv 7}R| o)l A} EARS HQl §ole=
339, 47 FE7AGNAME EARE Holx ¥
#A4E 67l Art

Table 1. Demographic Data and Allergic Para-
meters of Subjects
Total Male Female
Number 50 35 15
Age(year)*  10.5+2.1 10621  103%22
Height(cm)* 136+ 11 136t 11 1361 11
Weight(kg)* 34.2+9.0 3491100 32.6%6.1

Skin
. 3.20£093 3.03:0.89 3.59+0.94
Sensitivity*
Eosinophil 398.1 398.1 398.1
Total Count** (158.5~1000)1 (158.5~1000)+ (2512~631.0)1
631.0 501.2 7943
IgE(PRIST)**

(199.5~1995) 1 (158.5~1585)1 (3162~1995)1
IgE(RAST)* 3.9+ 1.1 39%1.1 3.9+ 1.1
3.89 3.89 3.89
(145~105)1T (1.55~9.78) 1 (L17~129)t
* I Meant 1 S.D.
** | Geometric mean
1 > Range of 1 S.D.

MPCQO# ®

APD,,(BU)

100

r=0.6397
p<0.001 .,

| ]
10 100
MPC 26 (mg/ml)

Fig. 1. Relationship between bronchial responsi-
veness to allergen(APD2) and bronchial
responsiveness to methacholine(MPCzo).
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3. APDy % 2 ZAMKIE AlO|2| ErsiRiEA

2} HAMXE F SS, ETC, ¥ IgET 212} APDy,S}
8 BAE Jehi A EFAAH(EA T ) MPCy
¢} Dp. 5o IgEe 2z} APDy} A #ABAE
ERHATE & APDg9] Tl X] 2} MPCo9 4] &
BEAF7E 0.64(p<00DEMA F2o7 FARAE
B (Fig. 1) MPCy7} &5 2, 2 NSBRY] A 57}
E2TE AL YAy doz J|xr HHEE AY S
YERARASL, APDy®] tx]9} 5ol IgE & 4
BAF7E —061(p<0.01)Z F9)3 JABBAS
B (Fig. 2) 5ol REX7} ¥&+2 3 Y9
*e® 7lz7t g5 E AYS YA

APD,o{BU)

I
lgE(RRST score?
Fig. 2. Relationship between bronchial responsi-

veness to allergen(APD»o) and IgE RAST

score

4. APDyo2t Zt HARXIE AlO|2] B3|324Y
(Table 2)

APDy %} 2t WS Aol 9] F 3] AE AL Table 2
9} Zth APDywSt MPCy, Eo| IgE 247} Alole
ABBA L 4FBRATE UAAR o] FIHA
HBEFE A 22 de AP o] 0.49562
Z F7teen, A7lq) SSg 1 ¥ Wy 4 W

Table 2. Multiple Regression Analysis between
L*APDy and Independent Variables

Independent Variables L*APDy(12) p value

L*MPCyo+IgE RAST score 0.4956 0.0001
L*MPCgy+IgE RAST score+ 5SS 0.4956 0.0001
$5+1gE RAST score 0.3731 0.0001
$§+L*MPCy 0.3945 0.0001

* ! Log value of corresponding variables

o SsehE F7t2 1Y S vie AP ¥
Boll FFLE PIAA FATH MPCySt 5ol REE
2ol 13T A, o] F WF7 APDy7t 7HAE
ol 40.56% 5 dms F glo) A W
Aol vs) 1 4ol fFofdA FolAE %
T Ao

5. Z=7|MSIX|(EF)2} 2t HAIX | Z el AlgtatA|
(Table 3)

A 50%e] FAFAFo) tzna P 3
Y&ZFE T3, g7t g2 107 wh 7R §
4% 39X EFst Z+ HAMXEY g#EdAe
Table 39} 2t} EF= ETC © IgEdls AaaA 7}
A2 APDyy, MPCyy, SS, §o] IgEste a8
AE Vel APDy St 1 £44 I4ad
AE VERAL MPCypoh= r=—0.517(P<0.01)
2% NSBRo| A¥+E e ol g EF}
E5& bk o] IgEetE r=+0.569(P<0.
0D)olUT FvlE= A& APDys} FABAE Y
B A % SS9, Fo] ETHE L At

Table 3. Simple Correlation Coefficients bet-
ween EF and Independent Variables

Independent Variables T p value
SS 0.384 0.0159
L*APDy, —0.604 0.0001
L*MPCyo —0.517 0.0008
IgE RAST score 0.569 0.0002
L*ETC 0.051 7.2060
L*PRIST(IgE) —0.024 8.7880

* . Log value of corresponding variables
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a2 GRAT EARCE uelE FRBA (=
0.384)& RN, Bo| RE7} £ &4F, S571 45

EF7} 548 YehidH

6. E7|1XMSIX|(LF)S} 2t HAX|Entel AatA|
(Table 4)

39 A LF8} Z+ HAIXEFNY FouaAs
Table 49} Zth EFs} wlx7bA2 ETCU % IgE
ohe= ABBA7E 9IQ0 1} APDy, MPCy, SS, IgE
(RAST) 8} S HBAE JeERATE. & APDy7}t
S5 E, MPCy7t 848, 537 5855, S0
BT} $84% LFe & 2A%¢ Byt

Table 4. Simple Correlation Coefficients bet-
ween LF and Independent Variables

Independent Variables r p value
SS 0.368 0.0209
L*APDgg —0.453 0.0037
L*MPCy, —0.411 0.0093
IgE RAST score 0.481 0.0019
L*ETC —0.093 0.5740
L*PRIST(IgE) 0.255 0.1170

* ! Log value of corresponding variables

7. EIIXMSIX|(LF)%t 2t HAX|E Atole| &35
#2244 (Table 5)

LFe} 7t M5 Atole] Z3]HAEA-S Table 59
2T} LFSt MPCy, Eo] IgE, $S¢k 242} Apelof
FBAF7E ARAT o] 5 F7HA HFE 18
W A o] Frtstgen, A7tA dAFLE FAld
23RS o AP 0290308 Z713YTh

8. EIJ|XStx|(EF)2 FI[XEHX[(LF)2| a2tz
| (Fig. 3)

EFS} LF= ABBA7} r=+0.548(p<0.01) 2 X
EFe] Hx7t 4845 LFY Yehde ARk 4
&9 o} (Fig. 3).

Table 5. Multiple Regression Analysis between
LF and Independent Variables

Independent Variables L*APDgy(r?) p value

L*MPCyy+1IgE RAST score 0.2624 0.0014

L*MPCy+IgE RAST score+SS 0.2903 0.0015
SS+IgE RAST score 0.2527 0.0016
SS+L*MPCyq 0.1923 0.0046

* . Log value of corresponding variables

Late Fall in FEVi (% Baseline)

70

60 |~

40 I

30

20~

| | | | |

0 10 20 30 40 50 60

Early Fall in FEV1(% Baseline)

Fig. 3. Relationship between early and late phase
fall in FEV,.

i et
del2r] 289 FdLdode dAFgLe 9%
A 22, 22 v T A 25o] K13
oA gystEe AA, freld 3l
A2 AETAHQ 2o A AT 4ol B
He 39 2 GAE AXNA o
ZIBA A BAA A UK 71BA) {2
Arke #3371 1R Y d98 &
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a5 Y.
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o} Ak gE ezt Aoy Ho] gE FAH
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PattersonS-2 fY%0]9 TH7|= H|THAXE rag-
weed 3o WYt 72 o] HFAFE
ukg o Q1&g BudPn'? Aase 3HE (pollen) ol
H|(4) L2717 e AFRdA J53dAe &
AolAT FF7NEE WSS BojA S8 Hu
oM £ FAH ¥hgo]A cromolyn so-
diume] Gazr} gy} FFIN=7t 2ol B
do] LA AP, 122 Fo| gl UE
HREA ol ¥H So] EXQ AAEFAE B2
2 Eolggo] N@XHA Y 7IIFg Yol @y
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AA 82 508 F 439 (86%) oA JEIRT. B2
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B o &3t FTRAAA FAPEY SR o]
sojol 3}m Iz M o] 27|WHELE 49%,
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— Abstract —

Factors Determining Airway Respon-
ses to Allergen Provocation Tests in
Asthmatic Children

Hyung Suk Lim, Kyung Bae Kwon,
Kyung Ae Yoon, Young Yull Koh, Dong Hyun
Kim*

Department of Pedialrics and Preventive Medicine®,
College of Medicine, Seoul National University

Skin prick testing with allergen and deter-
mination of specific IgE are widely used in
the investigation of respiratory disease, yet
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their relationships to the results of provocation
testing of the bronchus remain obscure. It has
been recently hypothesized that knowledge of
airway responsiveness to methacholine or his-
tamine and skin sensitivity to allergen might
allow prediction of airway responsiveness to
allergen.

In order to investigate the relationships bet-
ween allergen inhalation challenge and other
diagnostic procedures, inhalation challenge
with house dust mite(Dermatophagoides pte-
ronyssinus, D.p.) allergen, skin prick test with
D.p. allergen, inhalation challenge with me-
thacholine, and circulating total and D.p. alle-
rgen specific IgE levels were examined in 50
children with bronchial asthma. Forty-four
patients demonstrated an early asthmatic res-
ponse, and forty-three patients also demonst-
rated a late asthmatic response, as demonstra-
ted by a 20% decrease of FEV, within 1 hour
or between 8 and 10 hours after allergen chal-
lenge, respectively. With serially diluted D.p.
allergen, skin-test sensitivity was expressed as
the highest dilution required to produce a
wheal of the same size as the positive control
(histamine). Bronchial responsiveness to me-
thacholine was evaluated as the concentration
of methacholine(PCy) that decreased FEV,
by 20% from its baseline value. The levels
of circulating total and allergen-specific IgE
were measured with Phadebas PRIST and
RAST system respectively.

For the relative importance of the above
three variables in predicting both early and
late responses, methacholine sensitivity was
the most important and skin-test sensitivity
the least important. Multiple regression analy-
sis of data demonstrated thar early asthmatic
response, expressed as the allergen PDgo(the
dose causing a fall of FEV, of 20%) and late

asthmatic reaction, expressed as the FEV, ma-
ximum fall from control values, can be predi-
cted with explained variance of 50% and 29 %
respectively by a model that incorporates si-
multaneously methacholine PCyq, skin-test se-
nsitivity, and RAST score.

Therefore, we conclude that inhalation cha-
llenge with allergen is an essential test for de-
termining the role of a specific allergen in
the airways and for measuring the late phase
responses at present.

REFERENCES

1) Irwin RS, Pratter MR : The clinical value of
pharmacologic bronchoprovocation challenge.
Med Clin North Am 74 ; 767-778, 1990

2) Cockcroft DW | Mechanism of perennial aller-
gic asthma. Lancet 1. 253-256, 1983

%) Tamura G, Satoh K, Chao C-L, Inoue H, Taki-
shima T : Do diagnostic procedures other
than inhalation challenge predict immediate
bronchial responses to inhaled allergen 7 Clin
Exp Allergy 21 : 497-502, 1991

4) Crimi E, Brusasco V, Losurdo E, Crimi P :
Predictive accuracy of late asthmatic reaction
to Dermatophagoides pteronyssinus. ] Allergy
Clin Immunol 78 : 908-913, 1986

5) Warner JO, Price JF, Soothill JF, Hey EN :
Controlled trial of hyposensitization to Der-
matophagoides pteronyssinus in children with
asthma. Lancet 2 : 912-917, 1978

6) Booij-Noord H, De Vries K, Sluiter HJ, Orie
NGM ! Late bronchial obstructive reaction to
experimental inhalation of house dust extract.
Clin Allergy 2 : 43-61, 1972

— 293 —



—H.S. Lim, et al. . Factors Determining Airway Responses to Allergen Provocation Tests in Asthmatic Children —

)

8)

9)

10)

11)

12)

13)

14)

15)

16)

Kay AB : Asthma and inflaimmation. J Allergy
Clin Immunol 87 ; 893-910, 1991

Cockeroft DW, Ruffin RE, Cartier A, Juniper
EF, Dolovich |, Hargreave FE : Determinants
of allergen-induced asthma ! dose of allergen,
circulating IgE antibody concentration, and
bronchial responsiveness to inhaled histamine.
Am Rev Respir Dis 120 : 1053-1058, 1979
Cockcroft DW, Murdock KY, Kirby J, Harg-
reave F ! Predicion of airway responsiveness
to allergen from skin test sensitivity to allergen
and airway responsiveness to histamine. Am
Rev Respir Dis 135 [ 264-267, 1987

A/9D 719 dE=A AA QloiA HE
Al¥, RAST, 7]8A FEAde v &4y
27] 10 185-191, 1990

Boulet LP, Roberts RS, Dolovich J, Hargreave
FE : Prediction of late asthmatic responses to
inhaled allergen. Clin Allergy 14 . 379-385,
1984

Maclntyre D, Boyd G . Factors influencing the
occurrence of a late reaction to allergen challe-
nge in atopic asthmatics. Clin Allergy 14 . 311-
317, 1984

American Thoracic Society . Chronic bronchi-
tis, asthma, and pulmonary emphysema. Am
Rev Respir Dis 85 [ 762-768, 1962

Chai H, Farr RS, Froelich LA, Mathison DA,
McLean JA, Rosenthal RR, Sheffer AL, Spector
SL, Townley RG : Standardization of bron-
chial inhalation challenge procedures. J Alle-
rgy Clin Immunol 56 . 323-327, 1975

Nadel JA, Sheppard D . Immunologic mecha-
nisms and recent advances in asthma ! In
Weiss EB, Segal MS, Stein M(Eds) : Bronchial
Asthma, 2nd ed., pp 41-51, Boston, Litte,
Brown and Co, 1985

Spector S . Bronchial provocation tests I In
Weiss EB, Segal MS, Stein M(Eds) : Bronchial
Asthma, 2nd ed., pp 360-368, Boston, Little,

17)

18)

19)

20)

21)

22)

23)

24)

- 294 —

Brown and Co, 1985
Price JF, Hey EN, Soothill JF | Antigen provo-
cation to the skin, nose and lung, in children
with asthma : immediate and dual hypersensi-
tivity reaction. Exp Immunol 47 ! 587-594,
1982
Berg T, Johansson SGO . Allergy diagnosis
with the radioallergosorbent test . a compari-
son with the results of skin and provocation
tests in an unselected group of children with
asthma and hay fever. J Allergy Clin Immunol
54 [ 209-221, 1974
Patterson R, Talbot CH, Brandfonbrener M
: The use of IgE-mediated responses as a
pharmacologic test system : The effect of diso-
dium cromoglycate in respiratory and cuta-
neous reactions and on the electrocardiograms
of rhesus monkeys. Int Arch Allergy 41 : 595-
602, 1971
Aas K ! Clinical and experimental aspects of
standardization and purification of allergen.
Int Arch Allergy Appl Immunol 49 ! 44-48,
1975
Patterson R, Suszko IM, Zeiss CR . Reactions
of primate respiratory mast cells. ] Allergy Clin
Immunol 50 : 7-17, 1972
Dreborg S, Holgersson M, Nilsson G, Zetterst-
rom O . Dose response relationship of aller-
gen, histamine, and histamine releasers in skin
prick test and precision of the skin prick test
method. Allergy 42 : 117-125, 1987
Peat JK, Woolcock AJ . Sensitivity to common
allergens . relation to respiratory symptoms
and bronchial hyperresponsiveness in children
from three different climatic areas of Australia.
Clin Exp Allergy 21 : 573-581, 1991
Pennoyer DS, Sheffer AL . Laboratory me-
thods for diagnosing allergic asthma : In
Weiss EB, Segal MS, Stein M(Eds) : Bronchial
Asthma, 2nd ed., pp 353-359, Boston, Litde,



~gYH &

25)

26)

27)

28)

29)

Brown and Co, 1985

Cavanaugh M], Bronsky EA, Buckley JM :
Clinical value of bronchial provocation testing
in childhood asthma. J Allergy Clin Immunol
59 1 41-47, 1977

O’Byrne PM, Dolovich J, Hargreave FE ! Late
asthmatic responses. Am Rev Respir Dis 136 :
740-751, 1987

Boulet LP, Cartier A, Thompson NC, Roberts
RS, Dolovich J, Hargreave FE : Asthma and
increase in nonallergic bronchial responsive-
ness from seasonal pollen exposure. ] Allergy
Clin Immunol 71 : 399-406, 1983
Warner JO : Significance of late reactions after
bronchial challenge with house dust mite.
Arch Dis Child 51 : 905-911, 1976

Nathan RA, Segall N, Glover GC, Schocket

AL . Relationship between airway response to

30)

31)

32)

- 295 —

A4 FoldA 71QFEd A% 7|8A FEIA F UEhe 7% 13 4 Qo] B AF -

allergen and nonspecific bronchial reactivity.
J Allergy Clin Immunol 64 : 491-499, 1979
Cartier A, Thomson NC, Frith PA, Roberts
R, Hargreave FE . Allergen-induced increase
in bronchial responsiveness to histamine : re-
lationship to the late asthmatic response and
change in airway caliber. J Allergy Clin Immu-
nol 70 :170-177, 1982

Durham SR, Lee TH, Cromwell O, Shaw R],
Merrett TG, Merrett J, Cooper P, Kay AB :
Immunologic studies in allergen-induced late-
phase asthmatic reactions. J Allergy Clin Im-
munol 74 ! 49-60, 1984

Robertson DG, Kerigan AT, Hargreave FE,
Chalmers R, Dolovich J : Late asthmatic res-
ponses induced by ragweed-pollen allergen.
J Allergy Clin Immunol 54 ! 244-254, 1974



