et 4 10 W A 4 & (19984 129)
Korean J Occup Environ Med, 1998;10(4) :493-504

FrIgihe FHdthe 2SS delEr] A% 49 A

FRO8E AFNY ot ad, oviFEAtwy”

s e - HIAY
- Abstract —

Prevalence of Allergic Diseases of
Workers Exposed to Phthalic Anhydride

Hyun-Sul Lim, Soo-Keun Kim, Ki-Sik Kim"

Department of Preventive Medicine, College of Medicine, Dongguk University
Department of Otolaryngology, College of Medicine, Dongguk University”*

Phthalic anhydride (PA) is widely used in the production of alkyd and unsaturated poly-
ester resins. It has been reported that some workers exposed to PA have developed der-
matitis, rhinitis and asthma. The authors intended to investigate the prevalence of PA
induced allergic diseases and to develop preventive measures of occupational diseases.

Forty-five male workers from PA production and handling were selected as an exposure
group. Forty-four male workers not handling PA at the same factory were chosen as a
reference group. A symptom questionnaire, doctor s examination, eosinophil count,
serum-total IgE and PA-specific IgE were done on the subjects.

There were no significant differences in age, educational level, tenure or smoking
habits between groups. Most clinical symptoms were significantly more frequent among
the exposure group than the reference group: sneezing(62.2 %), rhinorrhea(57.8 %),
nasal stuffiness(53.3 %), coughing(44.4 %) and nasal itching(35.6 %) were the major
symptoms among the exposure group (p{0.01, p<0.05).

There were no significant differences in eosinophil count and serum-total IgE between
groups but the mean level in PA-specific IgE, in the exposure group, was statistically sig-
nificantly higher than the reference group(p<0.01). Abnormal rates of eosinophil count,
serum-total IgE and PA-specific IgE were not significantly different from each other.

The prevalence rate was 68.9 %(31 cases) for allergic rhinitis in the exposure group,
statistically significantly higher than the reference group(p<0.01). The prevalence rate
was 6.7 % (3 cases) for bronchial asthma and contact dermatitis in the exposure group,

»0] EE 199798 H4ddAdr el sle] Ades A7HNE.
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not more statistically significant than the reference group. In the exposure group, the
prevalence rate for age, educational level, tenure, smoking habits and use of protective

devices are not statistically significant.

In PA-specific IgE, sensitivity is 10.8 %, specificity is 100.0 %, positive predictability is
100.0 % and negative predictability is 61.2 % when criteria point is 3.5 KU/! or above.

As a result, it was recognized that the exposure group had a high prevalence of PA
induced allergic rhinitis. Also, in diagnosis of PA induced allergic diseases, medical histo-
ries and specific symptoms were the most important where as eosinophil count, serum-
total IgE are the only indirect informations. PA-specific IgE has been needed to evaluate

the meanings more.

Key Words :

M B

24 gA (Phthalic Anhydride) & §%°] 120
e FA9) vy 2o ARMEA Eehad B
A, = A9 BEZ oEHZ 29 YA,
o EA] £Xlof Ui AFAZ AMEEY, Rt
2 AFAo] slo] E2HW FEH £E0 U, &
F71Al AN & Raste] gy 2] vdad T#®
A AL BYAIZIth=s Aol Kern(1939) o 2f3}
o AHgo® HuHYrh Fudie Tt
Z25 e HAE 3R TFEe Z2ApiA 7#
2 A3 1d, #HE, F5 L 2F5H 22 A
A ZAE g 8 197 2 b lohebs
A F, 1991). v FEIgtd Z29 224
Al 27 vdT AP 4ol FHEE i
BHaE =8t}

FrTeats HFEe 22 APy geiEr)
Age i3t A E Fotely] Yt FFTEE A
Z2gA 2 TEAEE ez HAAG g3 zAle
M2E B4 Arist FZeibe AFgste 224
9 2A#E {3t AFE (57 E Aotk
53] del=r] vgds TEe AHN duEzr] A%
< F $do] 5AAHA At dRELE Ido]
HlwA FYse Fde] e TEAC g 2]
A E Bl AL A 2 ASE ANE £ o]
AR AL Arel Zd dy 2 AgdEelo) Yaed
ARE AFE F Ut

oldl AAEL FHEEtE Azdte T <

Phthalic anhydride, Allergic rhinitis, Bronchial asthma, Occupation,
Phthalic anhydride-specific IgE

Rohe 22AEE Yo R RiTgil] 250
wgste gul2y) wgs F1BA 29 8 A
g siehslel oS UiE Y AS FHsm, T
FERA Bol [gE AALY) AuA 7Kg seteta
A2 Q78 AN ST,

oATChA U U
1. ot iy

FaT Al sl e 4 FeIgit Az
TR BFTENE H e ZBA 46%E &
2o 3, 59 3Ake o2 AF Ax FH
3l Qe vER 2R} YL HlTFOE F
At

2. AT

gel=r] Al A QoiH HE F2E Ae
ARG 9 A 8 HAelm, AFAL 3
I3 24¢ Holk BTE WAH AT &
Ago] 5e AE Utk s B A7
22AEe) Taste A 349 B ¥y L @
3 ZAIE AEAE olg3te] A Aeielg)
A7} olE st wPHAT AAE AN
Aok ZAIS ARE vjRe s oluAF ARl
gelsted HFHoz AVHAL,

obge gelzr] Aol AT AT FAH 2
Al BEZYA Bo| [gE AAIE AASAT AT
el 2R vge thew 2o

— 494 —
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2) dge uE

AT Rl dhdy F=2iy) T o &7 &
¥, d9e 8% 7% #%, 59 FE(nasal
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Bolge] f7 TR dad AR, A
Bt TEHSAAM AEEY /78 AR

3) HAUBHH ZAL

et Al o 32 gt AAsY,

(1) g4 @ siRExy], ¥783%, ¥YTF
&, WYFE, BRYY HYT Wi, T2YY
A
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Table 1, Interpretation by serum-total IgE values
Total 1gE(IUJ/mi)

Interpretation

< 20 unprobable allergic genesis
21 - 99 doubtful allergic genesis
> 100 allergic genesis

Table 2, Interpretation by phthalic anhydride
specific IgE values

Specific IgRKU/ !) Interpretation
<0.34 negative
0.35- 0.69 equivocal
0,70- 3.49 positive
3.50-17.49 strong positive
17.5 -52.49 highly positive
> 52.5 absolutely positive

4) RLDEN Ko] IgE AAL

i 92}t (ligand) 7t Z9€E FE & IgE ¥4
(ligand labelled Anti-IgE Ab)$} Fsxest E
o] [gE(K79) ¥¥& Wi, o7ld] EHE Yol 3
A-gA g /=T F, F-ulHAE IS 2
A GA-gA whe-g dozit) oA WAzl 2
A A B2 o 125171 23d IgE &4
2 RANA Z¥g"Y €4E gammar-counter
(Packard AH/USA)E &3 @t A3 Algke
RIA Allergen-specific IgE(AI9¥H: AlaSTAT
/DPC A/USA)elch, AL Ao #A & Table 2
o} g},

b) Fgh J|E

Ao £E, A7 R ZHY FolM 2744 o]
39 F4E Tadte AR TN IE P& 6
Beg gdeldt AEoet oHdER AEert A
2 owdld guzr] vd gz d3dd o
9 AZA A5G 7182 A T4 AA 3
4 o F75E Az AAF HdEgeje] AF &
Rl olsted A8k

3 &4 24

FRY 4% 24} e AW 99 F B§
SPSS/WIN 7.52 ¥4 Halsidel. Z2#3 vin
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A% S A8k FQ FHZEE Y o 4 ¥PNEoE §F
ol ¥AEld Frxeile] Z2HErt ZRHe B4
i o= 11 zerite] B 714, A 2 uA et P
T oI
L2 T chae Uurs Sy
FIZGAY AZE Fig. 13 28 23S £3)
o °]—r°17‘1‘3} A (xylene) & Y=g (naph- Ay e FeZELe Fdske #5d g
talene) & A3 wlgol wet EFstn div] Fo EzI Hhx.ie_i Rt dety 548 4
F71E g3l BAo aF eabEvivE HW Table 33 2l
(V,05) T C1ABIE R (TIO) # 22 Fu|E o] &% ZAF S 25 FA401U, 9%HYE B3 E
FIAR, Lp=gr
l
# =3 gt & & 2 5 tH o 4 z
-— — — — — x| — — — — —>
£ 2 o} =3 2] Ris 2t k| At &
T
B8 olgsto] £
Fig. 1. Process of phthalic anhydride production
Table 3, General characteristics of study subjects
Exposure group Reference group
Variables ) A
Number Relative frequency (%) Number  Relative frequency(%)
Age (years)
< 29 7 15.6 8 18.2
30 - 39 25 55.6 25 56.8
> 40 13 28.9 11 25.0
Education (years)
< 12 28 62.2 29 65.9
> 13 17 37.8 15 34.1
Tenure (years)
<5 8 17.8 15 34.1
6 - 10 16 35.6 13 29.5
> 11 21 46.7 16 36.4
Smoking
non-smoker 8 17.8 8 18.2
ex-sroker 2 4.4 3 6.8
smoker 35 77.8 33 75.0
Total 45 100.0 44 100.0

p0.05 by x*-test or Fisher's exact test, comparison between exposure and reference group
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Table 4, Positive rate of past medical history between exposure and reference group

Exposure group

Medical History (N=45)

Reference group
(N=44)

Number Positive rate(%) Number Positive rate(%)
Family }.ustc-)ry of 6 13.3 6 13.6
allergic diseases
Allergic rhinitis 4 8.9 1 2.3
Bronchial asthma 0 0.0 0 0.0
Eye diseases 7 15.6 3 6.8
Urticaria 2 4.4 4 9.1
Contact dermatitis 1 2.2 2 4.5
Chronic bronchitis 2 4.4 2 4.5
Pulmonary tuberculosis 5 11.1 1 2.3

p>0.05 by Fisher s exact test, comparison between exposure and reference group

27X 20th7F T (15.6 %), 30907t 257 (55.6
%), 40t o]/de] 139 (28.9 %)°lAx, HlmTl
A 20tH7F 87 (18.2 %), 30WH7t 257 (56.8 %),
40t o)Al 119 (25.0 %) 2.2 F ¥t Foj&
Apol7t g 1 7P BXe FaTA 12
d ofskr) 288 (62.2 %), 13 o]/del 177 (37.92
%), ¥ladelAd 129 °l37h 299 (65.9
%), 13 olio] 167 (34.1 %) o2 F #3bell &
o] % Aol zt Q.

oF 7Ibd B3Ry ZEFAA 5d <)3r} 89
(17.8. %), 61d °1 104 °13k7} 167 (35.6 %),
11d o]/de] 219 (46.7 %)°lAiL, HlmFelA 59
ol3t7} 154 (34.1. %), 54 °14 10:d el3i7} 13
8(29.5 %), 11d o]“de] 169 (36.4 %) 22 9
g ztol7h Gt &Y AFE F2IA HEE
2 8% (17.8 %), B9 2% (4.4 %), &I
357 (77.8 %)°l 1, HlmFolA vlEAR 8%
(18.2 %), 242 3%(6.8 %), &#V9x7}t 33%
(75.0 %) 22 F I FF o]yl BAHA
@3kt

3. FEERTo vlazel 7Y A

1 e 7IEY W ot HY

Fexgi Zeay vinee] gder) e
Table 49} o] Z2ZFA 6% (13.3 %), Blad
AN 6% (13.6 %) 22 F T3l K4% A}o)7t 8l
At

Frezes 22 vage] #Age e 7

7] o138 #A ¥HE 4EA Table 49 2t}
E270A ¢ER(15.6 %), AEA(11L.1 %), &
#ar] v 8.9 %) £, ¥ETAN F=
#H7109.1 %), GAE6.8 %), &Y AFHFU5
%) 3 1RANE (A5 %) TRtk FF R
F 7182 A9 AAYE Ak AA HYY £
A gz uid, A, AFNe vnd
of ®lat] Batx, HEFAH W¥EI} F=eprle )
ATOM Bekewt FAMCR feolstx] eisirt,

2 Xzt B4

Reogd B2Ew vaE Az 340 Be
of 43 EW Table 59 2t ZZFNA Hla ol
Blgte] 1570 Azb 344 HEl 213, A7), RE,
29y, 2 7lES, AY 28, AR Jlele §
o Azt 34 34t BARCE felaA wjT
(p0.01, p<0.05). & FAE BAHLE R
Aol flglovt Ea ol Hlmied vl &
F28¢ BYTh

3) elat Al Azl

E2239 vy gd4%d HAl Hdes Table
63 2o}, W WEgM AT HEEL Z
Fo] 3.8+2.2 %, ulmTol 3.4+2.3 %o,
Wiy TAFeE Zbzh 2226178, 270 /mmre}
190.8+135. 970 /mrel 3, F IgEe 242t 764.2+
1107.3 TU/misk 501.1£582.3 TU/mi2 E2F
A Be A¥ES BYd. a2u $ 27l B4R

— 497 —



Table 5. Positive rate of symptoms between exposure and reference group

Exposure group Reference group
Clinical symptoms (N=45) (N=44)
Number Positive rate(%) Number Positive rate(%)
Frequent coughing** 20 44. 4 8 18.2
Frequent sneezing** 28 62.2 8 18.2
Rhinorrhea** 26 57.8 9 20.5
Nasal stuffiness* 24 53.3 14 31.8
Nasal itching** 16 35.6 4 9.1
Difficulty in breathing 8 17.8 2 4.5
Harsh sound in breathing®* 7 15.6 0 0.0
Frequent sputum 22 48.9 13 29.5
Eye itching 10 22.2 5 11.4
Conjuntiva injection
with epiphora 17 37.8 11 25.0
Skin itching** 10 22.2 1 2.3
. Urticaria 3 6.7 0 0.0
Fever with headache 3 6.7 3 6.8
Fever with myalgia 2 4.4 0 0.0
Fever with chilliness 2 4.4 0 0.0

* p<0.05 by ¥*-test or Fisher s exact test, comparison between exposure and reference group
** p<0.01 by x*test or Fisher s exact test, comparison between exposure and reference group

Table 6, Laboratory findings by exposure and BlZ ¥l Hl&d BAHo=z HKostA gt

reference group {p<0.01).
Exposure group Reference group F2T3 vaTe @A AT, ¥
Contents (N=45) (N=44) % [gEst 42 Bof [gE AN o) 27
M+S8D M+SD E—?l o‘T‘T_‘.‘ Table 7:‘1} 7&"3} Ei&% i)ﬂ_’?‘

T,} Z718 297 48 (8.9 %), ¥H F IgE7t

i ial ts(%
Differential counts(%) 0.7 KU/ o] Zrt8 297} 299 (64.4 %), 1)

neutrophil 50.6+10.3 54.919.8
lymphocyte 40,4495 37 548, 3 oS 27 2947 %), 33%(75.0 %) 2 109
monocyte 4.0+2,0 3.3+2.1 (23.3 )22 §F F BAHoE FYF Aole
eosinophil 3.8+2.2 3.4+2.3 Nt
basophil 1.2+1.2 1.1+1.1
E(()Ifrl:o/i;ﬂ ot 222.6+178.2 190.8+135.9 4) 20| HEe| RYHE
Total 1gE(IU/i) 764.241107.3 501145823 FRos vlavds dez2r] Ade) #8988
Specific IgE(KU/ 1)**  6.7+36.0 0.5+0.4 AW B Table 8% Ath. FETolA 14790] L
Lo ¢ ] o}zl [<) ] &
M=SD : Mean+Standard deviation ET] H]cg; ei_:il Alq:ﬂ—_ O%:}l QJA}A Al
p<0.01 by Student's t-test, comparison between o3t 17%0] F7t=l0] ¥ 319 o2 de2r] v
exposure and reference group o] #HE2 68.9 %ol HluTdMe 4% &
#27 vdE 43 dvtn SEsta oAbe] 3
2 o ol AR edsict 9]te] 2ol FriHo] F gHoz du|2r] vige

FrZE 5ol Ighe ZF2FYM 6.7£36.0 SHELS 13.6 oItk Lalzr] vide FHES
KU/, ®lazey 0.5+0.4 KU/ 2 E=2F0] uvlmgFd vsld ZzFdr §FstA it
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Table 7. Abnormal rate of laboratory findings by exposure and reference group

Exposure group Reference group
Contents Abnormal value N=45) (N=44)
Number Abnormal rate(%) Number Abnormal rate(%)
Eosinophil count (No/m) = 500 4 89 2 4.7
Total IgE(IU/mi) = 100 29 64.4 33 75.0
Specific IgEKU/ 1) = 0.70 14 31.8 10 23.3

p>0.05 by x*-test or Fisher s exact test, comparison between exposure and reference group

Table 8, Prevalence rate of allergic diseases between exposure and reference group

Exposure group Reference group
N=45 N=44
Contents ( ) ( :
Number Prevalence (%) Number Prevalence(%)

Allergic rhinitis™ 31 68.9 6 13.6
Bronchial asthma 3 6.7 0 0.0
Contact dermatitis 3 6.7 2 4.5
Eye diseases 3 6.7 2 4.5
Bronchitis 2 4.4 0 0.0
Urticaria 1 2.2 0 0.0

** p{0.01 by Xx*- test, comparison between exposure and reference group

(p<0.01). vl TolA BAF 69 LdA27] g

Table 9, Prevalence rate of allergic rhinitis by

characteristics among exposure group 9 9L 2% e M Feee FoZd
N . ate]] 2] FHeAel ER, 1WL B oF
o. of allergic Prevalence
Contents No. rhinitis %) o, 352 f11& ¥alx £t
ZaFd 714 A4, 334 A9g % A
Age (years)
s . . g B A7 3¥oz $EEE 6.7 %oyt 1A
30 - 39 2% 20 80.0 HAT A4 MRde FHEL Z2TONA w3
> 40 13 7 53.8 o} BAACE /G Aol AT
Education (years)
< 1 2 9 6.9 4 EzTolM Yslzv| vigie] 54
213 17 12 70.6

E2A A 2899 gH27] "lge] e

Tenure (years)

= g ; mo  TEAE BEH e w4 9d8 2% & gne
6-10 16 11 68.8 ¥, 25 A} Fof wHsie] WAy g9l 3] F
21 21 14 66.7 o E2sE FHxgild ot Azhste]ct.

Smoking Zzge) uwd B4 duzs] wde 44 E
non-smoker 8 5 62.5 & Table 98 @tk Zzzel Ad =] v
ex-smoker 2 2 100.0 do] WEE 204 o8t 511 %, 304 ol4=
smoker 35 24 68.6 © =5 : O e

Bl 3941742 80.0 %, 404 o]7deo] 53.8 %ol
U dEde folg Aole it ERIPY ns
p>0.05 by »*-test or Fisher' s exact test 7170 fHEe 124 o8t 67.9 %, 134 ol
o] 70.6 %°leH, |9 Aole gl H=2T

Total 45 31 68.9
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Table 10, Prevalence rate of allergic rhinitis by
use of protective devices among expo-

sure group
Types No. of allergic Prevalence
rhinitis (%)

Respiratory devices
use 37 27 73.0
no use 8 4 50.0
Skin devices
use 21 17 81.0
no treatment 24 14 58.3

Total 45 28 68.9

p>0.05 by ¥*-test or Fisher' s exact test

Table 11, Treatment methods of allergic rhinitis
among exposure group

. Relative
Contents Number frequency (%)
Sprays 2 6.5
Antihistamines 2 6.5
Alloe 5 16.1
No use 22 70.9
Total 31 100. 0

of THEAH FHEL 53 st 75.0 %, 69
o] %FE 10871 68.8 %, 11d °14de] 66.7 %
ol EEIIZPER Kot Aolrt U R
9 ¥ F7E FHES vFIGATE 625 %, &
A7t 100.0 %, &FAR7E 68.6 %olRont f-¢
g Aol glich

Z27o By A8 f5d gua2r]) vdy &
HEE Table 1038 Zth F2Z3e 3E7] BIEF
283l I2ake] dHE7] vde /REES
L0 %, FE3hr] ¢e d2Ae 50.0 %= w9
Aol gigith EETY Iy BEFE Ahgs
= TR delzr] vde) FHES 81.0 %, &
|3A] e ZERAE 58.3 %2 F il #9%
atol= gldcth

dzr] BidE &3 e 2exe AFE UYL
Table 117} ¢}, H]EFHE AH&ste 2§t 29
6.5 %), FB2E}VAE B-Esle A7t 25 (6.5
%)oiuct, E2el7t &3t idm Ao 59
(16.1 %) ol E-&3tz Uyt ABEFE 34| = A4

e A ]

Table 12, Validity of phthalic anhydride-specific
IgE(= 0.7 KU/ !) about allergic rhinitis

Specific IgE Allergic rhinitis

Total
(= 0.7 KU/ 1) Yes No
Positive 13 11 24
Negative 24 41 65
Total 37 52 89

p0.05 by #-test

Sensitivity=35.1 %, Specificity=78.8 %, Positive
predictability=54.2 %

Negative predictability=63.1 %

Table 13, Validity of phthalic anhydride-specific
IgE(= 3.5 KU/ !) about allergic rhinitis

Specific [gE* Allergic rhinitis

— Total
(= 3.5 KU/ 1) Yes No
Positive 4 0
Negative 33 52 85
Total 37 52 89
*p0.01 by ¥-test
Sensitivity=10.8 %, Specificity=100.0 %, Positive

predictability=100.0 %
Negative predictability=61.2 %

71 22%(70.9 %) 2.2 Ad @3kt
b, SFZEM 50| (gE HAte BiEHT

FaZehil Bo] ghe Z27A 0.08 KU/ !
FE 241,89 KU/ 9] ¥ Az, dZzTANAM
0.09 KU/ ! %8 1.64 KU/12] ¥HYal Uit
deigr] Hige] FFo e B4zt Bo] gE
Arte BREE Y 718 0.7 KU/ o4&
ZiZEe g AmEW Table 129 #Zt, ¥97=E
35.1 %, Bel%E 78.8 %, YA AdE2EE 54.2
%, 24 d&5¥ 631 %o10eH, EAM: &
of3tz] eFtct.

gl 27] v|de fFo wel FLEZTEA o
IgE AAMY) 12 =E 723 F4 718 3.5 KU/ !
olE 7iFog AWuEd Table 133 2}t 7z
TE 10.8 %, Eol%=¥ 100.0 %, ¥4 dize
100.0 %, 24 d&E=e 61.2 %oigded, EAA
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6. ZITEX] A EXjol chEt Arg

718R A4e] 24se A7t 350l AN 2
F2 WdelA g wska, 19 AF AN
el oAUt olE S BF FFIENE HF
3 Foll ge=r] vidH A FAE sasPent
A FAAEE SR £dle Feigiidd 9
gAY {FFE HAstA] R

LR~

AE4E(acid anhydride) 2 A 509 Q F<
sherFdelA FQA AbgEa sle ¥gAel e
A EAgre] 3tEE3elt} (Venables, 1989). 53]
G|z} o FA] 4R] AfAtel]l @o] AREE I Ut
ARFE = TR, BFHESFRI TG,
RaER W EAN, Bydirlslolmazest & O
 FH7F A (A FSI dEl4, 1993). AR E
of o WAFse AU HFo] AT U
YRARH 5F7] F30] AHE 27]4] F2 Ra
Ren, HIde TEIA FUNEE FEde &
#2r] vig, 7182 H4], F0Y HZA Ao
HusEm ddh(Kern, 1939; Maccia ¥, 1976;
Wernfors &, 1986: ¥4l 5, 1991; X$<n
a4, 1993), EF AFFEL ololiAloldlelE
& Ze o e E3ln €y 1Y, o, Hal
237, 25% € 2%y 2 A e B
g # Qlth ole Zeiss (1977) 0] F4ERAE
AHtrimellitic anhydride, TMA)2 #Hgde &
22 TMA-flu $F T2 B3, el
£ late respiratory systemic syndrome2.& 9
g &4 3ich

FrZEibe g3 120 €9 FA9] 8l 29
o ARAEA EpAE BIA, 4I= £X9) BEX
Fol el 2 $x)19] AJAY, o FEA| Falo] g ABA
2 ASEYEEA, 1975, FrXEgRe o
BrE3 vhZRE He 340 Qo] Ez:EW
TE, B Ya AFFE g3he o8 71A 3
FEA FoM WYL Yod)e Y EF Yo
ad21A sdh(Kern, 1939; Fawcett ¥, 1977;
Venables 1989; ¥4l %, 1991). F5Xgibd]

E2E SRAENA vgE HAo] BABTH: B
e 9y el sk (Maccia §, 1976; Fawcett
5, 1977; Wernfors &, 1986; &l &, 1991).
7] EAA(meat wrapper)® HAE T4l
o o3ty wAFtin LA Uth(Pauli ¥,
1980). FuidiMe HAE FFd ZFsE 2Ex
M @, BHE, £F5 ¥ IFY 2 Ad 34
& Furgk 2182 M4 187 EaE e o (a4
%, 199D, T BEIgAbel 9§ s3] A4
& EHS 4] dge] HHEN FHEL g
3] FEA A g

Nielsen &(1988)2 ZiAe] FHFIEA 75
FEZF 1.5-17.4 mg/meelm, A7 HiEsxst
0.4 mg/mrell X Udte 60 F2A; FollA v|gx}
Futgo] sle 24 319 (51.7 %)oY, HA
F4< 5% (14.0 %)°l ARt Bt
Wernfors %(1986)& FaZgtite] x2¥ 118%
FolA wigde] 28%(23.7 %), Y F4L 219
(17.8 %)°] itk Eagych 2 Ajdre ¢
2Bl=7) vlg 31'8(68.9 %)3 /1A H4A 39 (6.5
%) o2 dHrY] vide fFHEL oE dFd y
Bl Eghovt Aol fFHEL W)

Bragite] HE FEE AWE BErE
(TWA)E 1 ppm £ 6 mg/meolt), 22 39l
Hhgol] olgt FEIIFTL ] 2L FEoME WAy
g 7bedel Aok Z18A Mg ded + Ude
271 29 FHEgids] FEE 0.3-15 m/moR
gl glen, nFZe FFIGid 1o
x&Ho Mol {¥E F Utz @A UG
(Wernfors %, 1986). 18|\ FFIgibs 9%
A2l WHealel 71do] disiye g2z Aol ¥
Ut & dFe FHEIYN HE3s 23R 2
gla] A §Ao] Hoy, o) BaF AFv} o Mgy
ojo} grim AJzHgicy,

FAFE (8 2 13 g2 g godste
AE AXolh, AT F7iEe 7185 UE
o gol Yehde] 48 B, duzr] A E3
£ # g 347 IS AP fiEkd &
IAPFE §Fse Aol v 3AFyE
T E Afe] o] QA god FAXNE Jep)
€ o] weon, udy Y] vdeMz A ukg
< Jehd 4 e B3 8%le) il JEgg ¥
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of AkA Al WE JoHCAAY, 1995). & &
FANE TAT F7MEe G2 vde] fH
Fa@start.

3 F [gExe 714%F 28, o294 A, 173
MF, 43284 A9 F A4 AN 1 w=rt
Frsted olEny AR JFFASe] UE o
71 Wol F7lHo] 1 zdel =go] Hrk. ¥H F
[gEe 2289 37 F7RHAY dl2r] o3
AAE H9d W Frleke del g delEr) ¥
o] g Ade] WE £go] ¢tE S gk B 4
TFANE Z233 vuFEztel 83 F IgE 3%
o] L&A Frelgt Abeo]7t HFHA Fdch.

3y F IgEel &34+ radioimmunodiffusion
g o} 83k "W} solid phased HAEFAIZ &
IgE 339} 1251-IgEZE ©l83l= radioimmunoas-
say el slth kitE ©]&3% RIST(radioim-
munosorbent test) 9} PRIST (paper radicim-
munosorbent test), EAWHZ3Y (Phadezyme
IgE PRIST) o] 3lth(el71ed, 1992). & dAFoME
radioimmunoassay H-& AH-3t] EF a3t

FrZeil w253 Je 608 ZEAE
3 A7 (Nielsen 5, 1988)¢) ojshd, Razg
o]l X2 Axo ¥, I, TV H=r] 2
o] el e A F IgE, 1gG, IgM FXe @&
4ol glvtm Bisych FEZgi-dAdy e
Halo] Oigt HXehit So] [gE I 4% 6.7
%yolN HEHYLH, 19He] M F4, 182 v
g, 282 F40) gl B dAFdA gy Er) v
el fFol weh FHZEt Fo| [gE ZHA e B
EE O 719 0.7 KU/ o|4E 71FEez A
HERH 94T E 35,1 %, Sol=& 78.8 %, ¥4
A&=x= 54.2 %, &4 dE=E 63.1 %ol
o, BARCE {3 ¥sith U FEaz ol
M FEEgA Bol IgEe B 7 FURskRa,
T XY 7189 3.5 KU/ ! o3& 7IEe® A
HA 94 E 10.8 %, Solx& 100.0 %, %A
d&FTE 100.0 %, 24 dFE= 61.2 %olA2
o, BAHCE fojdle ol9 Itk six|e i3ty
A& A7E "art ok

Eo] IgE &% RAST 4 (radioallergosor-
bent test) 2.2 7Fs3ltl. RAST ¥ oA,
Fol ofBol JEE WA gon, HFEAf] ge

Az Ao] shgsbe, e Aol &
3, ZAAF A7) BolHolm wby B e|w, Wy o

FARIT IR ge] grh ©E FF PR &
28953y, MAST (multiple allergosorbent
test), FAST (fluoroallergosorbent test) °} 3l
tt. £ d7olM= RAST Hlez 233

FEZE 2 Fmet REIE-AAMEAYY
gloll i3t Fo] [gE FA| Aelo& ¥l G2
U Fo] IgG A Atelelle Al Utke Ex
7b ok 2y R34 2EACAME Se] IgG4
FA 7L F7rE] Slo] o]AL FEEGNe F2
Athe Ad B3 = Utk <AL Gwynn ¥
(1982)°] &4 JFY F F71 #HY wgo] 5o
[gG4 A7} #ddivie 7HdT ATt o2z}
2 248 A9 Wl ZHeA Feol 1gG A}
IgG 3ol A&l dside & #aA UA o
do g Femebild o3t HAF ol 1gG4 34
o #ARAE ] A g2 7t "asi
F-Lebitel] o3 ML 2-337e AEE AR
A HAE F Qlen, e Ealdge] e 3gEd
o% YA A o] olxs {Fet FHe A
oz g Qch ¥ FA BTl 2%t
AT FHAo tidled = obF Aol gl Aol
o}, Wernfors 5(1986) & &394 F5I g 9
3 HAddes FaEsitin Basged, o &
Ao 22 s 93t W= ke A
Tholth, B ApeA Zejzr] vligdo] 2877 A
¥, Z8FE, 9 79 FHEA ZAEHIC
E dve B4 Ha, 9ddFee e et
3te] wersleof gictn Azt oy FeIe
2 Bol IgE A e #A)7} ERTNAN folstA F
7¥ete] d#27] vide] fH FEAo] g JHE
Aol U,

FoLgitl o3t delar] AR Fde FA4F
T4, 83 F gEx WEge] glon, ¥ A3 2
Fx vR7IRAQAT. FEZEL o] IgE AAbe 2
g FdE 7FELE & o Folxrl o}F Fol ol9]
Ak ZhAje] st o8 A3rE s ojof Frt
HeZebdlel 9% delzr) Afe Hud oS
A HEag ERAH FAel 7 Fask, o
2 AAES BxFHoZ Algsteol & Zolth v
2 AAl dapt FAes uge we Wy, 4
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9 ALY REHENE AF3 FESA;
o}, gElEr] 23 WYl Ao Y FaEY
o8] 712 HAl e BxAolghe A S W4t
oo} Fich(o]7]9d, 1992), B Aol ABAAA
Bo| &7o] WAHR Yed, 4T FHol A
o Tgo] Hie ZA$7F s ojgeldd uhaty
AT iAol AU v HALE sk st
7] dq&eletn A3t B F ZEHANA AT
7} 3718 A =ge] ¥ 4 oy B A
M AAlsa) Zsidch

dar] fRAYge 49 FdE ) 4% F8
ZAAtol, FAJolW nigde] galEr]el ojjicin &
F fint. Ao Ugs 1 o] U ol
IS geng 9§y, 4 2 AF 2 2y
SlEx] golet Fich dE| 2] vIdel ) Y
A FEHEAE AT o7 s #AEel @)
o}k @A A7 @3, BEE FAL Wyel AR
UA ko, ZAl Ao AlMAe] Wope Aol
goz ol g HALE Al A7} FgElojof
= il d g

2o w2EE 2245 ARHHE 9o
gl iz Hol del2r] AR g WY AL
E AAIE "ot Jen, Asyes guzr] A
Bl EAAQ A - EpEde] et EAbel 2jAte
o] "aslcl AP AACdA ddErt Aol
o4 HSoe Rl o ol E2€A o
T & 3, gE27] o] g3t HA] g% 8
oo} &0y, TAPSE, VA F IgE HAL B& 44
] BEHoR o)lgste o] ulgA s, By
Skl ojd gEly] Sxle A R g
B4 3td F3§ FA4 3do| shedttn dn
(Venables ¥, 1987). 322 4#27] Ae]
WA F g el A AL sl
o E=g #BA 3] gAY gz wAE et
Eol tisle] Fmgite] ot ¥ Er] A 4
v vhgo) thg wSo] Wasit),

4 B
£ dFe Tzl Axdte FANM 2F

e 22AEE U F4Igibd Z2gof
wAste G2 A8 A8 dHE Felste of

9 A7we detbg k] fsld A
AT R FFEGL) E2He E2F 4593
Ezyg o) Q& BT 447 diEld WY
A&7 F4 2AL, FEEEA o] IgE ¥ 94
AALE AAsk Y 22 ARE Ik

1. FIZgit 270 vigadrg J1A, A
71, 8, 2y, = /g E, AR s4dE, 9%
7teg Bol A7 24 327 EAY R fol8HA
EATHPLD. 01, p<0.05).

2. F 3759 ¥4 F gEe vl ddl H|sid
EZ2 7oA Bghoey Relg Aol QAT FFE
it Eo] IgEE EERFM wadel vEle {9
A FA7F B (p0.01). F FARSE, A 2
IgE, FFIE4t Bo] IgE Arle o4 279 ¥
¥ F 230 F9F xtol} gl

3. Z2FE 3190 g2y vdE g3 o]
g er) wde) FEEL 68.9 %I, vuF
ol gafmy) uidel RBEL 13.6 o2 g
7} v]de] HEL BTl ulsle EF2FAN &
oAl AR (E0.01). E2FM J1TA Hy,
HEA M2g ¢ e 47 3o RYEL
6.7 %ol ot HlmFa fogt Hole gt

4, E279] A%d gH2r] vde] gHEL o
2, 25 7k, 9 7 9 B3 A4 &
FHE folg Aol gifich

5 d@ler] vdE g1 e SRy HFE
He N ERAE AL A7 29 (6.5 %), &
B AENAE B43le A7 29 (6.5 %), L2l
& B8a 497 58 (16,1 %)l

6. B3 71EE 2% F4 Q.5 KU/1) o4 7
FoZ AWEA BLIGA Eo] IgE Ak w1zt
TE 10.8 %, E%¥ 100.0 %, ¥HA2xe
100.0 %, 54 d&2%¥ 61.2 %= BAHE &
o &tk (p<0. 01).

olte] Zwtz FFiehite] ofFt dwl=r) wid
o] 8o & g HAY F AU =F F
FE@A] 2§ g2y AP Agde W
EAAHQ 2 g FAfo] b Sadty, F 34t
T, 8% F IgE Arle BRE2Ho g o] gslojo} §t
t}, FFEZEit Bo] IgE #HA dizlde o& @
T A8 "art Qo
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