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Health characteristics and symptom of workers in reactive dye industries

Kyung Jong lLee, Young Hahn Moon, Jaehoon Roh

Department of Preventive Medicine & Public Health,
Yonset University, College of Medicine

Hae Sim Park, Chein-Soo Hong

Department of Internal Medicine, Yonsei University
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This study investigated the symptoms, medical and occupational history of 424 workers of 5 reactive
dye Industries in the Inchon area in Korea. The study was performed on March 6 and July 19,
1989. The tests applied to the subjects were : serum total IgE, specific IgE, skin prick test with
7 inhalatory antigens, pulmonary function test, chest X-ray, methacholine test, and bronchoprovocation
test. The workers were classified according to these tests into 4 groups (healthy, realtively healthy,
need careful medical observation, and occupational asthma), and were compared in terms of the
group characteristics and the symptom prevalence. The prevalece of occupational asthma of workers
in reactive dye was 5.9 %. Significant differences were observed among the 4 groups. The groups
were significantly different in the variables of sex and duration of smoking among their general
characteristics ; and dyspnea, wheezing, chest pain, cough, nasal symptoms and sore throat among
symptoms ; asthma, bronchitis, and other respiratory diseases with respect to their past medical history.
This study suggests that we should pay special attention to the workers exposed to the risk of occupational
asthma,
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HZ Ayl A AEE #Yol nxHI Y& 7t
d 98 I 2EXAE AYGA HAHd 8¢ A=
Adoz Aol 57 AReHrt. Zenz(1988)9 o=

Toluene di-isocyanate(TDI) #HF259 ZIA
Ayl FHES 5%, AEAAS A4 10~20%, 49
FE AFAAME 6%2 MdEsta Qi)

B dgo 93t 71#x F4e 19789 Alkanto

g oz 1980 dthol SolA] ole] g
F7F sz Utk Docker $(1987)& WA 4
28 FAFshe 400499 22RAAN FAE HES
A 15% o|40] A #HE 3§ 24 T
(nasal symptoms)el AS-& Histr}

Chida¢} Uehata(1987)v= #¥A&E 349 224 6,
8199 & uidogr Addar], M, IRy A A
19%9 #4 $HES sy, 988 #Adse 2
2RENAMY HA FHEES 25%2 2usAch oFF
72 AU He 83 S2AEY 387 T4
g AU MY FAlef i FHFRE Tfots
A i de ARolch. St wgA d8d 9
g Ao dizt dve A9 A wald $5(1989)9]
FHEI Fo] UAS Roirh

A4 A9 5§71 4L w3 Y, 5
&, FEdutzte]l &3in & Aol Y& £ Utk o]
HE FAES =& Aoy A yed £ Sl
Aol BAAE o4E] o@A @k AdAE AA
T ol2@ FH4ES FY d ¥E A RaUox
el e LE 2 gEolzta Aztget (Zenz, 1988).

244 A4 IgE iz w3l o 71A, 78R
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o ded dEji 5(1989)e oJad wEA 9H F
Black GR %°] =2 IgE v’} v+¢ s|de=z gm%
& Aok skqdct IgE wisl wkgol ojat M2 fd v
A2 RAST (radioallergosorbent ) 7 Atel] 2} 3+ & AU SpelelC
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3. AlEA HAL 2y

7b. B4 wkg A} (skin prick test)

571 AMdAAlA E3] AMEHE WEA 98 F 74
{Black GR, Red BBN, Orange HE, Yellow 3RN, Orange
3R, Navy blue HER, Red HE)$} 3|2e}9.g z}tz} 10
mg/ml, 1 mg/ml &9z ovtEn Bencarde 7719
53 FUA LE =4 (oak, rye grass, ragweed, Aspérgillus
spp, Dermatophagoides farinae, cat fur)-& %% HAgR
Wz FAlol skin prick test® Al#FstH . HAL A

158 Fo #5sdn FU(A)T sl Z=eRI(H)olA
I(wheal)o] HAZZAol(Azt H)ot #HF3} F oA
o2t $470)(A% H)E 280,
Huke (skin reactivity) & 3] 2ebulo] i3t 8o
] Q1 (AtA,) / (H+H) = 883k 01 o4
FHoz AYIAL 2y olENY iE BHste
2R %%14 #7go] 2 mm o]o]A Futel Hio
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1}, Specific IgE 2 total IgE9| =3

RE 22 EL 2719 vh-e-A ¢ 8 (Black GR¥} Orange
3R)Z 7}A1 RAST(radioallergosorbent test)E A] 33}
9t} o]5 Black GR# Orange 3R& I ¥ kg Al
A 7Hg g et

RAST ZAALE 938} dye-HSA(Human serum albumin)
conjugate £4& wEEw, 100 mM Na,CO(pH 11,
0)oll 0.1 mgel zZ+ g8E £8A7l 7)ol HSA 2
mg/mlE  AHrstarh 4TE 18417 B¢ wiYA) F
100 mM Na,COofl W3t} FAAZ T o[FA st &
o]A dye-HSA conjugate & nitrocellulose filter paper
(NFP ; Millipore, Cat No HAHY 08250, 0.45 um, Millipore
Co., Bedford, Massachusetts, USA)2| discE 4TColA
7203 271 A Seh. o] disc® A2olA 2@ F RAST
HAN A ALt 2 discE A2oA 6A17F B
2E2AES IR A MFNA discE 0.9% NaCl
& ¥33F RAST A3 & (Pharmacia) 25 mle] 33
Mt 125 I-labelled anti-human IgE (Pharmacia) 50
Hrtstal AlgoA] 18413 WAstgth. Discg A A
2 thA] M3 gamma counterE o] &3}of discol 4
g4 125 1§ SAsAh 28 £48 Al vy A
HHAck 2 FUE L2 A TP e o) dye-
HSA conjugate discol Z2¢d 3 22= 4 (counts
per minute : CPM)¢] Wit gz AHodr} Total IgE=
Phadesbas paper radioimmunosorbent test(PRIST) kit
(Pharmacia) 9] #|z3jAte] Hurjo} Fated Ak
Anti-IgE-125 1 PRIST tracer 100 #lZ A-20]4 184]
b v st
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t}. Methacholine bronchial challange test

AeA ostd &7 FAo] IAIH AHEE ¢
g2z gede WES a5 H5o] 71#AXY H¥
Beg 71Ee A7y (Chal F, 1975)9 473t A)
A39th 09 % NaCl aerosal2 FURALE A3 &
0.075 mg /mlo) A 25 mg / mi7tA] 2] methacholine F%
g 7K AAE AgEdad. 4 sxE FY9417 A
5% ¥ 12 A EF(FEV,) & 245 A4 FEV
0] 20%01% AT dzx AAstdo o @gES
+& nA st AdsiAo

gt 48 9% 1BA F5 2 HJA
(bronchoprovocation test)

Methacholine test® 50 mg/ml o]3ld]A FEV,0]
20% °1%d 4T o A8 o #A FHHEHEA
g 72 2=z We ¥ Agsidc. 348 FdAR
3 108 %o H &ekA (spirometer) 2 FEV, ¥} maximum
mid-expiratory flow (MMEF)Z &3 5}¢ c}. Vaponefrine
nebulizer(Meiko Co,, Japan)& E3sto] A|g&4e 54
ANAHZ, HAAEANA vital capacity® HE & YRS
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A (A7) : specific IgE ( 2.0%

B (A7l & Aol e A3A) : specific IgE ) 2.0%
methacholine testell 43 (PDx(20 mg/ ml)

C (8 #9)7}) : methacholine testol] %4
bronchoprovocation testel] &4

D (A4g4 2 $A) : bronchoprovocation testoll ¥4
olE|§ 47} EFol dste] 4F AL A AR

AlA Pojd WY 2 AYAR FYY +3E 5o



EAL SPSSE o] g3t EAMaRch

B2 A Rte] vle 24§48

s % A FHE(%)
. é 1‘_ A A 7 102 24.1
&) 78 18.4
57 9RER 2499 22ATA AN dEAE wE o 134
$oo] Qold 5871 24 $HAEE B 19 AN £¥3 o 134
AT M B9 2A4L AdEs 21 AAGN & = % 18
3 AR & AE oI, Adud 2§Eeel B =Ed » 106
£u ole AYF FA BAHE AF 2% o DEE 1 o4
HAOE sEeas 95 Byse 4EQ Aseld S 18 42
Adst sEEdL 22Ae 1/FAAN & 4 3 T 16 38
AL, 3 Ao FF, 71H, AP £22 34E 2489
o 571 54 ol Vet $4e 2N dAHENY A o naa 4 Add g3 AYY FAH @AY 2= Q
FH THES AT (K 2). Zol & T8 7t = guy =y5e vasAY (X 3). D 4o &8
Z wer wd o A5 SR AR N A3 azxso AP MASHelY AA Gy 2z A9
EE 427 S48 Hole 2RAEC BT (38~24. 5%z Masd SwEz AN & U A7 9
1%). P 1eA drol @ w2/17E 2 Yz Ao
YA AR AdEe] I @2 1EA 273 g uolq wgtod wynlo] wat HolE gy =
3l D gaolAsl A4zt 5o RS 4 4 ATk F
B 244 587 34 408 Age A FAAs B FAHES BF AR
4 2RAF F3E(%) EPAA 92 &R AdsigEd AAE 724%9 FD
7td 153 3.1 22 ugth 7 Yous dpdel folg wEoyU B
IEE 148 349 C, D Aol Edgo] AL Aol A ?QD’-E_E}-
¥ ¥ 11 26.3 EdT BARME AARE BA, dE W AN, @
A 54 127 A, A, g, R, Az, 4 59 33 ddsks
S 4 104 $ASE FAHC UL, o #Ael Hge A B u
174 o4 236 55.7 o C D oA B3 Be AL ¥ 4 A I 2
3 7 Yl £3 22AFY duy 54 vw
= A A B C D A
222 4 (%) 258(60.8) 94(222) 47(111) 25(59) 424(100.0)
FFAF () 382 2.1 401 409 388
3430 (%) 105 43 85 24.0 9.7
FRreE7|
Black GR 426 435 437 435 131
Orange 3R 346 346 33 3.9 347
48 (%) 65.1 87.2 804 76.0 724
BA5A 2rg 64.3 628 89.4 88.0 68.2
293 $A% 5 (mg/ m°) 194 2.10 2.64 196 207
P<0.05
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2 2Ao| @Hste 243 1329

A 4

2 255 A29 5§71 34 +4
gol golAE ¢ % 4 ow, 53 Ast B Aol
44 fagel FoldE 2% ¥ 4 9

D.4%olA 88% o4l ¥
82 2 4 9o, ¥39 A= C4 D
5 FUEU0~52%)2 BAG 5

5871 342 A9Y A8 349 49ES E 59
AN AFFE Al Hstel B, C, DAM i
o2 ¥& FYES 2w, 22y 4% AN 3

2 A, Bl Hlate C, D ARl =& FHES 2N

H4 72 A9 557 34 98 v w9l : %
Z A A B C D Xz P
kR 136 521 894 830 15634 0.00
A 9 12 96 404 520 11582 0.00
¥ % 101 426 638 600 9693 0.00
7t @ 271 394 574 760 3597 000
7 =] 62 160 298 360 3526 0.00 .
ES5. 2 A9 7le 24 §uE v a9l %
= A A B C D X2 P
= g 3 78 106 340 160 269 000
A F 5 39 149 234 200 2661 000
A A7) 171 287 447 400 2247 0.00
£E 7} 136 213 319 320 1333 0.00
g 105 223 170 40 1079 001
iR 31 3.2 85 120 689 0.07
2% F 105 160 213 200 588 012
=38 81 170 106 120 578 012
F=a7] 35 53 0.0 8.0 375 029

uisted F Ak o oo R AYF, £3Y, FE
g7] 4ol AdlA DEoZ HIF FUt S BY
oy BAGHCE fotAe FUTh

cBAEe] #A WY, 53 3&7] A8 7A ¥HY
o] Fgztel zolsl AL & AUtk AZE e A, 7]
XY, 29 ¢ Jlet Aoz FHY AEHG
(£ 6). 7Ie} HAGL 71#x) $4F 7%, 714, 4
71%, 718t % A8&E TTFAA AAE olt. AY
& Aog HAFE) 4 Ut FALH T {3t
A Zol7k Y= Ree #aFc) AdA Dildoz z
F& Y, /1#AYE, 71k HAge] fA HFgo] g
g vehl F3 9ok

& 78 ZEASAA APE A AAE 4A
4 JIdZ o] AR G ES v Zojth
o714 AA2 total IgES} specific IgEE= A9 BE o
AN A A #EtY =) specific IgE= A4 A 9 B o
T AFFHozn AMREHAY] dEo A ¢ BE FE
gded 2 a3 dS5S AP dojtt Atopyd] S
+ histamineo] 3 &9 9489 v]zN FHE FAE
#4 JiEoz HEdAe vt T F N o4 9=
o ¥4 BAS B ALE I 4 Jd A
gHoz fostA ol Holixe o HA Hel4
de ¥ 8o o] Bl

7182 £ ¢ HAHbronchoprovocation) £
C oM e 190 ¥4 Weg Y2 587
o] ZAulstd Coll EF3IAL, DAAME 718A B4 F
WAAE AP AGE BE WSS MYk g
1} D Fgao AS ZA7 UFE dsto g9 7BA
A FuAAE Ad2Z APstx] £ 49Ho] XFH o
84%9 FAES 2 otk FW HrITHAN FH
X-A AARs 4 Juge & Holg AT F AUk
Total IlgE= Agt B o9 IvL F&3icd oj= 3
= fF&3HA HUAch

H6 4 A 2871 A #AF v 29 %
}A94 A B C D X P

71g#H A 04 11 43 80 16851 001
=il 400 21 128 200 4744 000
#4949 19 43 85 160 1471 0.00
| ¥ 58 43 21 8.0 167 064




7. 7 e 24 I va 99 %
z X4 A B C D Al X2 P
Total IgE 38.0 71.3 702 68.0 509 4321 0.00
specific IgE(Black) 0.0 54.3 217 60.0 19.3 168.51 0.00
specific IgE(Orange) 0.0 255 255 24.0 10.1 68.85 0.00
Atopy (17} ©173) 306 46.8 34.0 320 416 873 0.03
Methachaline 73 A} NA 0.0 78.7 92.0 344.05 0.00
718A 3% f2 AL NA NA 21 84.0 335.89 0.00
#H 7% AA 326 372 29.8 440 340 2.16 054
F3X-4 39 32 43 40 38 0.13 0.99
NA : Not applicated
= 98 274 9% A3 FdEs] F Ad v
N. o & guEs ez AztEd "*}fﬂ*‘x}%% 4Jdoz B
Foto] Aty EAS ’%Ji 2ok Sejvetoly dA
el A 19899 19 QAW A5 < AHgEa e a2, B(ZAn & éfml A= A%
ot 10089 CEAZE AYAd Ay @AR 9ZEdE A, G839 DA :D)Y ¥ w3 AA
A giadd o A ¥ ohyg TDI(Toluene diisocyanate) S2AES 773 4 %A she dﬁdﬂ} LIS
Sol W Y HA4 Atelzb 32 S7kstn Ak A Aol Af Ao AdolXe dunprt 22 e
AN A ALEE = WG FdR F e o g oy B AqdA o4duyt 538 D Jdd @
st 3 A WM E F4 ZHAd o2 F98E & AL AA A9 F7 AW WEeER 2 4 ¢
Asbste A97t Eaith. 2252 ogd tdd d & ol Fdo] Mo wA7IMe ofFA S v
gl i% o2 FE7) Agd HE 91do] wold A& Ao dstdE oly ¢ # ook 2o FHd 4
4 otk Docker $(1987)ell ojatd Qa¥d S2AE  sto 7]1#x 497t &880l U9 F99 T340
AAM Fo g2 H$4 dEzn Atk 7 Frise] WA B Az F Ag FHolge Mol
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227 2Ade] AYelgtn ¢ e AT A AT
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45 9749y 33 Yok

Total IgE9] %A Eo] AdlA 38%%1 ,
DolA Zr7t 70%B =2 H|d -’F-ff-% AT Ao
8235 0=3

Methacholine ZHAl:= 7]1#A) 9] 39 A (hypereactivity )
& ke Edd UM 48U A$ Co D B
F50) A4 Ao 90N @A) WY Hald]
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