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A Study on Risk Factors of Grain Dust-Induced
Occupational Asthma in Grain Feedmill Workers

Kyoo Sang Kim, Euna Kim, Se Wi Lee, Hae Sim Park*

Industrial Health Research Institute, KISCO
Department of Allergy and Clinical Immunolgy, Ajou University School of Medicine®

This study was carried out to manifest risk factors related grain dust induced asthma,
cspecially allergic and immunologic factors. Six grain workers first diagnosed as grain dust
induced asthma by specific antigen bronchial asthma challenge test{cases) and 37 grain
workers showed negative finding (controls) in the same firm were selected. Questionnaire sur-
vey for respiratory symptoms, interview, physical examination, PFT, methacholine bronchial
hyperresponsiveness, specific challenge test, and skin prick test for four grains(grain, corn,
rye and seed dust) were conducted. To evaluate the role of specific antibodies to grain dust,
we detected serum specific [gE and IgG antibodies by ELISA in 43 employees.

The results were summarized as follows:

1. Compared with the group having no respiratory symploms, odds ratio of grain dust
induced asthma with respiratory symptoms was 3.04(95% CI 0. 32-28. 80).

2. Compared with the group having no ventilatory impairment, odds ratio of grain dust
induced asthma with ventilatory impairment was 0.54(95% CI 0.06-5, 21),

3. Compared with the group showed negative skin test for general respirable antigen,
odds ratio of grain dust induced asthma with atopy was 8.02(95% CI 0.42-153,25).

4, Compared with the group showed nogative finding on specific allergic skin test, odds
ratio of grain dust induced asthma with positive finding was 5.88(95% CI 0.63-55.38),

5. In immunologic test, compared with the group not increased total IgE({160 IU/ml),
odds ratio of grain dust induced asthma with increased group(=160 IU/ml) was 4.78(95% CI
0.50 44.57).
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6. Compared with the group showed negative finding on specific IgE antibody, odds
ratio of grain dust induced asthma with pesitive finding was 2.63(95% CI 0.43-16, 16).

7. Compared with the group showed normal finding on nonspecific (methacholine)
bronchial hyperresponsiveness, odds ratio of grain dust induced asthma with positive find-

ing was 76.82(95% CI 3.37 - 1566.34).

Statistically significant odds ratio were found for specific skin test with grain, total Igk
and nonspecific {methacholine) bronchial hyperreponsiveness.
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PP EEE FERD Y D 878
mg/m* Hr} @e ffoln, MY 3FY €&

22% A7s 0.2
o} (Table 1),

ZAb ke A 3 224 438 e 2A @
AT 6, thET 37HeIT: AL ko] 740
A wgte] 20, 404 ©]/4e] 48 -&, RTE 404
gk 177, 4041 o|4te] 207 eigith, SRV At
Fo] 10 vluto] 454, 10 ol4de} 29|, W
Zo| Zzh 207, 179010 =&FFel slelAe
BAlo] AR x=Fo] 5W, HH wmFo] 1Weln, ol
2T M= AR wFo] 299, WH xmFe] 8¥oIA

- 0.46 mg/ms] FEE&

Table 1, Results of grain dust concentration in

air of the plant (mg/my)

n Max Min Mean+SD*

Total dust 4 156 034 0.92+1.99
Respiable dust 7 0.46 (.29 0.39x1.16

* © Geometric mean + standard deviation

ol FdAe] A v EFAA ] HjE) SEED AL
42] odds ratiot= 5.64(95% CI 0.29-108.71)Z
wou AR g RelsiAle Y3t 4", 2F
713t =& f3d b2 Aol gl (Table 2).
FH7)ZAT FERA 3 AARAle] @uY
S B3 A9 R 300xe 2ol H]FARe] H]sle
TE7 S48 de T8 FEHY odds ratiow
3.04(95% CI 0.32-28.80) % “ehilifla, ol Z
idz TR B4 49 717 4] gle A
Foll visl 713 Fodel e ASe TER Aahd
49l odds ratio® 2.36(95% CI 0,41-13,58) ],
71 Z2de] gl A%l vlsl skl Skl e A
$-9] 2EEZ H29dAe] odds ratios 1.64(95%
CI 0.29-9.29)lxm, HW Fdo] gl 242 ¥3)
A F4o] e Ao TEFEY HAEAYL] odds
ratio= 2.27(95% CI 0.20-26.27)°1x, 3 &4
o] Gl Afol vlF H& FAe v Afe] FE
2 #HaA9Ae] odds ratios 2.58(95% CI 0.38-
17.43)0)11, FRazt F4de]l fls A%l He
FRrurzt 4] e ASe FEER A4 W)
odds ratiox= 1.81{(95% CI 0.28-11.75)°]1%1o1}
FARLR foleie Wittt 3E7 24 g
AEFAF AHE Brooks(1982) 7} AHS-gk #H4)e] A
ole] yrEshe AlEE 2] v AR BRI W

Table 2. General charicteristics of grain dust induced occupational asthma cases and controls

Cages(n=6)  Controls(n=37) o
No (%) No (%) OR 95% (I p value
Sex male 6(100,0) 37(100.0)
Age (years) - 40 2( 33.3) 17( 45.9) 1.70 0.28 - 10.45 p». 05
40 - 4( 66.7) 20( 54.1)
Work - 10 4( 66.7 20¢ 54.1) 0.59 0.10 - 3.62 p. 05
periods (years) 10 - 2( 33.3) 17( 45.9)
Smoking’ no 0 0.0) 11( 29.7) 5.64 0.29 - 108,71 p». 05
yes 6(100.0) 26( 70.3)
Exposure” indirect 1(16.7) 8( 21.6) 1.38 0.14 - 13.56 p. 05
type direct 5( 83.3) 29( 78.4)

* . direct exposure group : mixing, packing, loading, raw material putting, chemial room

in direct exposure group : quality control, control team, raw material manage, ofiice manage, work

site manage

* The logit estimators use a correction of 0.5 in every cell of those tables that contain a zero.
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b2 o H&o] gle Tl vis] "ol gl FolA
o) FEEA H2@A2) odds ratiox 4.29(95% CI
0.71-25.91) & vEpi ot BAHL 2 fofsiA]=
kel (Table 3).

A 544 AR £33 H7|e38 59, #

g A7 egs 39, APT HA71e e 3%l
ot @A Ar1edsl 2 Al E o] 179 (16.7%) o
RAem, dzTdse A7lsd7t A4%, A
¥, &Y% Zzol 3(8.1%), 2% (5.4%), 5%
(13.5%) °1R vt Twztel A7 A, HA7|sds)

Table 3, Distribution and estimated odds ratio of grain dust induced asthma cases and controls by res-

piratory symptoms

Cases {n=6)

Controls (n=37)

na e
No (%) No (%) CR 95% CI p-value
Respiratory symptom 5(83.3) 23(62.2) 3,04 0.32 - 28.80 ».05
cough 3(50, ) 1129.7 2,36 0,41 13.58 2.05
phlegm 3(50.0) 14(37.8) 1.64 0.29 - 9,29 ».05
wheezing 1(16.7 3(81) 2.27 0.20 - 26.27 .05
breathlessness 2(33.3) 6(16.2) 2,58 0.38 17.43 .05
chest tightness 2(33.3) 8(21.6) 1,81 0.28 1175 .05
Brooks' s asthma”® 3(50.0) 7(18.9) 4.29 0.71 - 25.91 2.05

* ! positive response to 4 of the following :
regular wheeze, cough, phlegm, dyspnea, chest tightness ;

cough on most days :

persistent wheesze ;
attacks of chest tightness with breathlessness ;

breathlesness on hurrying on the level or climbing a slight hill

Table 4. Results of pulmonary function test and ventilatory impairment type of grain dust induced

asthma cases and controls

95% (1

Cases (n+6) Controls(n=37) p-value
Pulmonary function test*
FVC (iter) 4,20+0.63 4.11%0.84 . 05
(% pred) 96.78+17,. 34 99.52+21. 30 . 05
FEV, (liter) 3.49+0.53 3.20:+0.80 2, 05
(% pred) 95.73x7.31 93.47+22, 81 p. 05
FEV,/FVC (%) 80. 8710, 40 77.30+12. 34 p. 05
(%pred) 100.27+11. 80 96. 60+ 14. 24 . 05
MMF (L/sec) 3,83+0.56 3.83=0.79 .05
(%pred) 85.20+15.75 89.21+18.85 .05
Ventilatory impairment™* 1(16.7) 10(27.0) 0.06 - 5.21 p2. 05
Normal 5(83.3) 27(73.0)
Obstructive 3(8.1)
Restrictive 1(16.7) 2(5.4)
Combined 5(13.5)
* Mean=x8D

** Frequency (%)

— 633 —



o glejxe) Foift Aole RUTHTable 4).
a2z f-elvelels Pt Sad 77k FU4
31 {oak, rye grass, ragweed, mugwort, D.
farinae, cat fur, Tyrophagus putrescential)
o Aoz Urpd AL e Fder Jehd
Age FEARE FF% 32249 odds ratios
8.02(95% CI 0.42-153.25) 2 EAHor Ro3
A& gotth, Eo] dwlar] wEakegas S4e
eRt 7ol s ez JEpd Aee] 2
B3 HadAAe] odds ratios 5.88(95% CI
.63-55.38) & dEhie] F7RF Adg movt
FARez foitxe ¥4tk (p=0.059). °l& zZt
9] Bo| g 2r] wRdtsHAE FRIle At
3 FAaod e TEALR uzr] #Ra-Sgald]
Ao R JERE 2ol v o et S
o] ZEEZ AL odds ratio® 6.56(95%
CI 0.70-61.89)°1x, &5 %H=7] mFukg
Atell 4oz velhd el viE ez Jehd
A%e FEEZFN AL odds ratiow
1.65(95% CI 0,15-17.91)e]x, AAFer L= =7
o Rukgsgale] SAdo® JEhd A9 HlE]

o

N

o2 UEd AL TEEA A4 odds
ratior= 2.27(95% CI 0.20-26.27)°)0oy T&
At 23 Solgl e wEukg ol9ds fo
34 gkt

Ay Arlgad e 3 & g7t E15)
A ge AL ((160 IU/ml) ¢l ulel "5 £ [gEA7}
7M. A9(=160 IU/mD 9 FERD A2l
odds ratio= 11.10095% CI 0.58 - 211.25) 2.2
FARR fostdrt sz Solaghde] g g
AN IgE AT A4S Belw A$el vig) &
A& Hole A9 IFEER Mzl odds
ratiox 2.63(95% CI 0.43-16.16) %=, ©|& Z+
7re] Holgtgle] tigh FolghA d¥=2r] Hyus
Artz FEI HARE Ao FEALR o
g 5olgAQl gE AAIE T 4L Holy A%
o Bl# dd-E Hole Ao FEEZ Mgl
odds ratiot® 2.14(95% CI 0.33-14.13)°]%1 2,
Sad g BolgalQl IgE A $4-%
Holg Ao g ¢S weoli= Afe TEEA
A9l odds ratios 1.04(95% CI 0.17-6.50)
olglev % EAANC R fo3Ale gy, =g

Table 5, Distribution and estimated odds ratio of grain dust induced asthma cases and controls by

allergic and immunologic risk factors

Cases (n=6)

Controls (n=37)

OR % ClI -
No (%) No (%) 95% C p-value
Atopy" 6(100.0) 23(62.2) 8,02 0.42 - 153.25 .05
Specific allergy skin test 5(83.3) 17(45.9) 5,88 0.63 - 55.38 p.05
specific allergy skin test(grain) 5(83.3) 16(43.2) 6.56 0.70 - 61.89 p< 05
specific allergy skin test (corn) 1(16.7) 4(10. 8) 1.65 0.15 - 17.91 . 05
specific allergy skin test (seed) 1(16.7) 3(8.1) 2.27 0.20 - 26.27 p.05
Total Ig E* 6(100.0) 20(54.1) 11.10 0.58 - 211.25 p< 05
Specific Ig E 4(66.7) 16(43.2) 2.63 0.43 16.16 . 05
specific Ig E (grain) 2(33.3) 7(18.9) 2.14 0.33 - 14.13 .05
specific Ig E (corn) 2(33.3) 12(32. 4) 1.04 0.17 - 6.50 pr. 05
Specific Ig B 6100, 0) 35(94.6) 0,92 0.04 21.35 . 05
specific 1g E (grain) 6(100.0) 35(94.6) 0.92 0.04 - 21.35 .05
specific Ig E (corn) 0(0.0) 5(13.5) 0.46 0.02 - 9.27 . 05
Nonspecific (metacholin) * 6(100.0) 5(13.5) 76.82 3.37 - 1566.34 p<, 05

bronchial hyperesponsiveness

* The logit estimators use a correction of 0.5 in every cell of those tables that contain a zero.
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Zojghglol] thgh A IpgGH el FEAlE 9
4ol thgh SolgAQ) oG T2t FAA L
2 F93tA oSkl

W) Eo] (WElFA) 7| = A4 AL Aol Ae SR
A 6 Aol PAoIeH, EIFdAe 51
(13.5%)°] ¥4& Ha BiEo] (e} Zd) 7w
Ar HdaAS B FE ¥ade R sEe o
kA& Hole w9 odds ratior 76.82(95%CI
3.37-1566.34) 2 Ao #o§ Ae]E UAT
(Table 5).

o &

e o3t m§7] A gEE ’ﬂ”‘ﬂ =3
4 44, =4,
H27) o, Als,
‘ﬁ ‘%1 Aejo] thekslm, dix, TEE3
9] o], ©AA, chekgt AW WA 7R, AAA,
& Zthe] wE AW el W wiie] FEst

o] ofgich FEFI AR Bosx: ohagt
FE(, A, w2, 39, L4, 71884,
), PAE (A Iycypha-gus,

:E.qa: HE

), A=71(G
Tyrophagus, Acarus), $71&, AzA 2 234
o FEuyga 52 & 4 Atk (Chan Yeu'ng
%, 1992),

SIEALF 9% c‘»:])-olzq ZA 0 Ao 1A
| AE-Sol Zatslo] ByH e F4 7157-33&9::/“]
o} 4 ’Jr NFz FEEZL =& A £V
A7 #H7)% o3 & HgHARE & F 8l
tH{Chan-Yeung %, 1993). E.’-*—E*-E--{ ZEE
2%k g M4 WizE o5 A 1,:_ Lk -
2% A4 AAe® Eady vt AF7A &
A7 WAZIAL S = YR Fate] AR TgF‘ oi7g
2ol Hgho] RuH 3 glen, 19 KA (comple-
ment) & ﬂ*éﬁ}/"]?‘t}“ 7]7\‘1, BNt XS 2 &
At 717 Ee] wasz dvHOlenchock
5, 1978; Olenchock %, 1980; Chan-Yeung
% 1987). EF dE A7AEL e X8 ©
Hd e 3 FER7e] A4 Feeo 2gY
By ope}, LEVIR ¥ AAANES, F
o), AR =710 2% Igh-vi7]uk-g-of &gt 714
o 7hedx Rusgen, Ay g g2

o| o o
N, 1'h|

3

9%t IgE £& 1gG wiivkge] 7hadenl ol
ZEEAY EHE WEAT B Ea4-¢AA
& \edr|A E& AE /i dFey 7
= BnHtt(Akiyama %, 1984; O Hollaren,
1992). HZ Clapp 5(1994) 2 HiucME S
7h5el 93t Agidae] dalg fapel A, W
AF2EY I (So] [gEyt TgG) mHATE R
AXAAA, 53 4T Afel 2 71#A dF
whg-9] 7heA & HauskHTh

Warren ¥(1974) & ZF713548 Shdhs
el gEale} F4to] gle 5ge] Himwy
25% ol 8% FYRINES A% bt 1598
Holl A HaAWhe-S HHX, o] 8FF THIA 5%%

O =
27 FaEe diF AubgdA FdE 2t

5
= 1_1
T

Chan-Yeung 5(1979)& 2292 &37|5% T
A5 E e TE ZEAES FA4HA 4
T e 24 XE 224 119n v

WSeld AEAS] F 2 1(p@20, 0.36 +
0.34 mg/m) & HolA}, olaid W Holxe
QAT FUAR A0 537 FHeld A7) o
4% 717 BFRAEL WS|4 JmANY S o
A% /A3 49T (PCy»16 mg/ml),

o] AT FBAR £ WATT 590 &
AFHE BaTHO 7%

ov} fET¥ 23%0] &F
il 244 2893 5%
z-léllﬂ-

A BE B 5ol V) E=FHARE-S o] fejgt 4
TS ey RS W FEAR FHE
ZRAAA HFol] VE AR FElgh T7HE
Boln &F7| Fdolud H7% dHE Bolw <&
e v Bo ZImdRIgE ol= P AL 3l
h FLE R 62 FEAE HL 42 gade] &
Fled, ddBy] RgEE A 5 gEaE
1 }

Aol zE7IFAC] A HGHHH 84
tﬂ f‘i— HlEol7|mawigd g vEhde e

olel§ 7| =HTI0] YA wie} 2
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Table 6, Symtoms and results of clinical examination of confirmed occupational asthma workers

A B C D E F
Respiratory symptoms + + + - 4 +
Rhinitis - - - _ +
Atopy + + + +
Specific allergy skin tests - " + - +
Ventilatory impairment on pulmonary function test - - - -
Ab(specific IgE) + + - " +
Ab(gpecific IgE) + + + + + "
Total IgE(=160 TU/ml) + ¥ n N + .
Nonspecific brobchial hyperresponsivness + + + + + +
Bronchoprovocation test with grain dust + + + + + +

+ ! positive, - ! negative

TR Ex Ale] AHQlA] FE4 st (Lams 7,
1979). /M8 1=k 2] 2 kgl 7]9)
g FAEA (gAY =EF AP (Golden
%, 1978; Lams %, 1979). Asi7de] 118-0]H9]
NeNPAL AYPA Ao di3t 2715 38
oz zg4 4 glch
ZEAE HF 2R fr)gd g & I
4 Ee WEe FEV,, FVC, FEF ., °%
(Tse %, 1973; doPico 5, 1977 & XHustx ]
ov, B dexe Tt d@rleAs, #Asle
Aallol eIl 23 Aol gtk 232 o
2o AN SAEH 7 A debd He F4el 9
% u AFgg Hr)s B A1ERS e A<
I =52%F RUEHEES B s 53 ¢ FEH
ofol ¥ oz LA vt ARG AF
o] ZRAEL w7 H7|SFE 24 (FVCY o4,
8%, FEV,9 o4, 84)& HdF3 lev w2
it FAYE eF Fejo] wWE HlmlMx AolE
Holz] ol ol duRlFHTTe] HmE FEA
’%SI% Lolo} & ZAojt},
EEZA d#al EE dodE 99 &
%ﬂ“— e A7 ofF Y& ol BHE ATE
Davies 5(1976) & FEE3!0) ,431 Ak oA

AABAo] datel Bk ol ﬂ“—ﬁr A&
o @A F23 dUos ol B AnS), Gly-

cyphagus destructore] @) ””}%34 kLl
AXNE g} olEsEA 2 Warren $(1983) 2 34

ZEew Zazda Canadian storage mite,

Lepidoglyphus destructorg® Bt et =
Z8310) 28 4ol A7 Axmr)e] Aate] {9
TAdL o AFHe o & EAolth dePico %
(1982) & 1192 ZEZZASA T2 8L
Fed ¥4 28 (Jrum wheat extract), 2 =
Zl (drum wheat air borne dust), T&7 F=7]
(grain dust insects and mites) & °l-§&c}. 11
P5 5L URBF Cﬂ?’}"q FIT-EE B,
B H Bl YAk E BHYn FEoy =
710 gk wkg-& Hels /\H:l' rSel R ]
Ax So] deldly TEALE it 3—’1—‘?*“’*%"“"1
BT 59o] FPEE EblT, HETA 16
ol oz deht, FEARC fHler] iyl
S o2 et Aol Hla)] Fger
Bhd 349 FEEF AL odds ratios
6.56(95% CI 0.70-61.89) 2.2 F2o|gt Ao]& v}e}
Wit ofex @4dsE niAEd oF Ay
4 AAe] Aol Frheste LR A Ut
(Blaski &, 1996). 2 dyelA FHF3 SEEIE
UEAHQ DA Fon, ARY AT ZF7} o}
ENE Ad ez #dFHz dRTdaA 239
(62.2%)°] o}lEMAEL Ko FFiho) FolF Ao
& 2ot £7 Alele] obEw odds ratio® A&
3l7] 9g BAAR M= F2skA] ghdch a8y
FEEA) il FEskgst duisky 3 ZEANE
F oot F=rl F E}—'?: 2ol ek HEeke,
2ol i 9 JEe o mEFoof g 3o
=3
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FH 2 AoA g 82} BN & IgEA|Z}
Z7hsol glen], 1 49 @xtelA [gRA 7
2,000 TU/mleldo.2 #A3] Fvi=lol AUt 3
* ZER P9S8 53 50| IgE 3A A9 T
7V oliel, wiSolx 7idd] ol#) IgE #A A4
o] Z7HE 7FeAE 3o ol 7]Hd] g FEH
TE Ped Aoz gAY,

FA2 Bo) [gE A 34 Alels) BAA) is)
AME =To) ¢l (Chan-Yeung, 1983; Venables
5, 1985), T3 &de] AHA A2l wA 7=l
A digo] ol HEslAle WA FAe o)
7187 Ay Bapie] FvlEe] FYFdel ot
Mol ¥ FrlsEe Aoz distn it} (Hulbert
%, 1981; Jones &, 1983), & d7ox= g
o] &% Faxtely WizTE 269 (70.3%)°] &
A ol zolE B o odds ratiod M
a17] 1% B A s A foldkA] ekttt

T3 FEER) ARHAHOR =54 v H
@zt uQlpela] Kol IgGrt A9l <kadnts:
€ UehiR) ghokd Aol Hlg) By 69 (100.0%)
T 27 354 (94.6%) <14 Bo] [gG Y-S
Byew, ZERAL w=EFHAYeY 5E7FA0
P SLEAES o] [gG $AF A Hew H
o} FFAIFE 97 So] [gGE FEAR EAE
29 2lo)g 338 B 4 vk ole H2 W
A FR0 &Y JEAEES YR 5] IgG
ghalo] S A4S AdolA xwEe] AR So
IgG7te] FHE ou)gle Aol lew, =3
T DER B og A M Bl tE
HadME So] IgG &de) | WA &
AstA] Hokis 99 3delel] =% o4RE fysie
Az Ael eulrt Ruse] it (Grammers
Patterson, 1993). Z&ln &7 6HF 49
(66.7%) 14 Be] IgE ¥4S HQ Aoz Hol
5ol Igk w7} Hdsty 7AL #3% £ glent
HE2TINME g2 92 Bo| IgE 941 vehy

£ "oy 71de) 2l4d=u, Brostoff &
(1977) & <dalz7) &2 9] [gE da= A
nloh ohEx|et oF 20-80%7) ©el [gE v =
A FAFE AUs gE EfHe) duz =A%
ga Basle) 28 JFAME 2% FAle] )5
del27) A gl i} Feho) W B} dHe

2 ZIMvie Ragel o] (Stevenset Bridts,
1984; Ferguson¥ Salinas, 1984) olzigt WHE
Aol AA ddFatel SN A QlojAe] A
Ttge] FF o]FojAok & Ao},

2 dFMNE B2 337200 Ee9 Hr)E
oo} FEEAN FEE digh q2g 2 Solg
A, vFe|7|=ANGA Y} Bl FEA el gt
Wegg B, ®£3 v Eoly|xyRIwtdy £
IgE, #YFEAE F993H /o3 FRBAE
B2yen, FA5579 olgy, FIAUN v|5olrx
AR 9 E [gES g 4TS vehdlcl

o] Ays] AFHo e UM Algl4e) 43 +
2AE WAL R Aol HEg% BT R
o] ARz FEe Ar)e] FA7F sle] MBS
EdHze] aA A8aHE ez AzEnh #x
oA AAR o AHE s YA @2 gxivt
¥eH e A A7dArt M adted o) dgL
e o gleh, 2y o] Ao FYgA Hale
E4o 23& B30, dutzler A9 e
F3% 7] Y EHd 40 WEE sl T 9l
3, olAe] A#AQL FAZ IAY F UE o 7}
Btk A4 AGE A ABH]) AZRE T
o] SI& w AlgE H T ALY Z1FHY 7o)
TRET o]Feo] 7)1 BA FAA AT HEEHE &
A& BFEE Aov, T Afe vE0H
7187 ANAGE SR, 28y AN He
o] A 815y 71#A] HA9Ae] [EHA P
He 3T Ao o) AL AYPY »=2F =&
FEAAE ZIRHEE @0sn A AT 1R
7182 B 0] skg ZA5PA E&o] Hu, ¥
MY HdEdel w35 o] B 218 22 (sen-
sitization) 2] %ol 294 M9 Fagh Htiv
Fo] 5|22 (Bernstein F, 1993) ©] @3l 2
e Helg FEAIRC =2FH1 Soldtd 7|
M FRHAMS FgRR FelsiHnt,

o] dv¢ FW Hzel XBALHC| o7 YA
ANE 2ustn, FEAEE AFste ZEAFC
A A ee2d 25 3287 4, Hr7le 4
g el ar), vty JAEA Ao gk ¢l
T AGEG F& AHES B, AP 79
A A ko] e FF7] AAYRL o)
2.ooleigh PR HAe] FEEAC F e
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71, "9EH 7)de] Q3 Aoz Y4 £+ e
ZATE Bk E£F FEEF) o7 Ao Fg
g Agaqled olEy, F4E, v¥Solr|=3UA
(Chan-Yeang %, 1992)& o] dFollMx & ¢
P=E AT 5 R

ey FF 224 A FE} B2 (=S
712y, =&, HEF AEAqR F)o Ve YHa
A @A ZF71ATHY Tl 2 4G, ol
BEAG Fo FEALRS] o3 sHENLB(ED) H
) e, aglm HASA Az, #7)
% YFNE, FolgA Fael #dA 9 o 74
o] ¥ Arsoiof & Aelr}, Fol IgE, 1gG =i
gl ogt AqEtE Ha7)AC dsid e 2o} F
43 A7t A esteid Als et

2 o

FEALS Fd Helel TFHELRle A 4Hm
e =E273 =2F(=F3H), F49, TE7,
gl 2] R AGEA g9l Foll YA oug 8
¢le] AYager Adsln JEAE @57 §8
o 2 9475 sk

AT A= APYEARATHT ol Fistm o9
e REuel g ErjARdA 19969 19904
649 Atolell Holghg 7BAHA FEGA A ZE
2ol 2|3 HAow g Ahee B 645 §
AL R, TEAMRE AXdhe TY ARG A
2 2R Bolgl Z1B/R A4 A FAdA
AL He 3THE dzFo st

AR QAR e olgy A
BMRCS IUATS A8 wigoz A5 3F7)
A gl B QEAZ AT A W AES A
Alstdct, el #7)FAALN erEd g AR
FAAE AAska, AFGAA FFde VA F

E(FJFEER, $7F, 1Y, AFD S F339 ¢
#27] ARGAANEE AFEHE. BHGA FAL
1‘3 WAtd g es B35 FgE @45 A alY
o]ggt ¥ZF ol IgE B IgG BAE 2F3HA

ot e #Ne FEIA 2 S5 ¢ #5Y

9] 1:100 XY Z o4 FEV,o WH3E B8l
20% ©1 7AaE ug dgNts oz sl
ZAREAL Zt HpEd el FEEY 3 A

4 odds ratio ¥ 95% 4lF]7IE
22 ANE Aok

1L FEER Qg HAdAe) Uy TF/IEA
9] odds ratios=, ¥WFSAE vHlzFew 39S o
ZF7) 4l de welA 3.04(95% CI 0.32-
28, 80) ©] AT,

2. H7154AME A7 gl 28 viaTes
e o H7eFEt e v FEAR 2 A
4 %4 odds ratio® 0.54(95% CI 0.06 - 5.21)
b =1

3 9¥ FY9A el &4 HRuS 1l of
Er4e) gle & vaFer Ye v olggA
o] ¥ w9 odds ratios 8.02(95% CI 0.42-
153 25) o131t}

. Fol gE2Y] dReEHAME 24w e
v ;‘% Hanges 3R-e W Jdes JEg 7
LEALE HL A %"3 odds ratio= 5,88
95% CI 0.63-55. 38) @]

5 W& 7,;]*}7—4401/\1 4% & [gEA7t 2
7hEA] 2 79160 ITU/m)E varer b4
& W EF F gEAZ 274 2 (=160 1U/m)) 9
TER2A Al odds ratios 4.78(95% CI
. 50-44. 57) o1},

6. Holggle] g A IgE FAAT o] &4

Fato] THeat

S o

i ‘.1-_1 I‘l.lo

S Holy ALE HuFoE YL o YL B
ol 79 %%-“.i A4¥k23 9] odds ratior 2.63
(95% .43-16, 16) ©1 A},

CI

7 u} o] (v E’ri%‘.) N=dAGAME LA E
2ol ZE vaves L W HHE i"l £
] odds ratio= 76.82(95% CI 3.37 - 1566, 34)
dhei=g

ol’e} ATz IEE 27 2T dy =),
woskd #YgS 4HE £ Uy 5ol IgE,
IgG wi7RRtgel ol Wegets A4r|d & v
A5y AH7)AA dAM e By AL a7 3
sshel AbsEch
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