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Occupational asthma in Korean
electronics workers caused by
colophony fumes : prevalence and

preventive measures
You Young Kim, Sang Heon Cho

Department of Internal Medicine
Secul National University College of Medicine

Seong-Kyu Kang

Occupational Diseases Diagnosis Center
Industrial Health Research Institute
korea Industrial Safety Corporation

-Abstract-

Electronic soldering workers who are exposed to colophony fumes
contained in soldering fluxes can develop occupational asthma, [t is known
that the prevalence of coleophony-induced occupational asthma ranges from 4
% in low-exposure populations to 20 % in more heavily exposed worker

groups, But as there has been no report about colophony-induced
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occupational asthma in Korea, 78 electronic workers were investigated to

estimate the prevalence of colophony-induced occupational asthma in Korea,
The results were as follows :

1. By history, 3 workers complained asthmatic symptoms, and two of them
were related to work.

2. The positivity of skin prick test with common inhalant allergens was
42 % of study populations, but only one worker who did not complain
asthmatic symptoms was sensitized to colophony extract,

3. None of them showed bronchial hyperresponsiveness to methacholine,

In conclusion, because soldering process in electronic factories are
automatically processed and electronic workers are exposed to a little
colophony fume, we couldn't find any case of colophony-induced occupational

asthma in workers of electronic factories in Korea,



ghze] AALRY TEAjolA ST AR

o3t Mg Ml ¥R P Ui

Agciata ojjuiet Vet 24
Aed, zad

FEAtgtd et dgRddTd

a5t Selulehe 24T Adne TP} ol RoiNBA WAHoE S
S Ag4d A%l AP AYEAS oD Ak A7l ciHsts] S
Aot AL Selvdet HY4 VY WP AL I B SYstey)

=g=



UEi2e =8 A8 o} 2ald 7y cfate] 2 UM F, F3% 24,
fE7lL 59 Rolol AFEHol oo AP Hale] oyt UL HFes
olefgt Aefel glgich 22y A2 $ILETE v o]LslelohielE, HE
$4 @5 Fof &t gy AAHaFe] & B glo] AP e of
T dute] ale] FIBEaL glch

gy A4 APl =S5 YUASH o3 TFET, LY 73
g A Fo FME Eeolo, A% AL ZixsHe] ] AbdelziA] ol§ + 4
t Azt ABert. Tz ZYGY FAL= bl HAE BleiAs 2 X
& "y FEFet At REZels EAolels EAL AVEHER AEYT 2
3} Axte] Wasicl ofEe MAE 7| WA YUERIEFEH =22 F
A7 fAA {7 JHeSIEE Bl AIFHoE Y AL €% e ot
£ AguA S Hrksla A3 I oycfAE ZEsford Al Fo o] Esgich

$32 JdH¥8A (soldering flux)d] FHELE 1 7|A7 F2 HAFH
ZEA oA gy Halg oItk Fawcett et al., 1976: Burge et al., 1978:
Burge et al., 1980 ). $3¥2& £A|4Hresin acid)Z EF 200T oliollM o
gd2oE Eigied 2 £ 4E F aldehyde?l $8 A3 es AzEu
olBr W EEoME A4t AN 1 FAZIE ALY ¢ US| ¥
A oltHDrougrov & Murav'eva, 1975). $Z@Fof g A 24g 1976d
Fawcett(Fawcett et al,, 1976)7} A& B33t olzf= Fufolde 1989d £ &
FAHZGF &, 1989)7F 223t v} glch.  Jdd AL Fey 2rjeFy 2
2z}2] 22%0fl M HAZA7L glddd Hos Bu¥ vl ujFe] 2o ezl
ME AAsE 88 g2 2 #x7t ExY o= PZHcHBurge et al.,
1978: Perks et al., 1979 &). @i} o}y £z} 43 3}F =25
hEt AP MalY Zahe ARY Aot o] AFAELS £ ¥ 7
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dAFehio] 3= $AAFE SHEAHE AMEstagls 4 HAFHA 2
22 30 B, B WA 222 48 F F 3 78 TS s HEA 2AL ¢
27 mEubgdal oElgE J1#a fUBAL 17U 443 Hosss
4 F%F 52 AW olg AR $UATE 7R FLUANE AW F

AdFol 2t g AAg Ackstaa} shact

2. Ay

7t. AEA 2L

A& HIshs A=A} 224 78 HE o HEA RALE dAslo,
el w2 TEIA FH /7, 71E olEn A /F, 71E5Y Fof i
Z bt

(1) d&x &4

FHFAM, AY BEH B 4 T TEI) FA4E 530 - 322 o
TH3lglen 5F 2 oJ4E dujgle M4 FHE PAsgel a=a FEY
% HA 27T BE €A 2absbect
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a. HHA = FALYHA Fo| F FHol glch

b. &o| o] #esiA} oke] 242 F2 o] VA ot
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1: 718 42 %% 71 23 2572 A= 3¢
0: 7|& & E%e] EF7 FAF 272} #AUE BF

< A AdPY F2& EFE Ve A€ =90

a. Helld F4o] Foixich, opdriA|c}, s

b. ZF ZFA| F4o] Foidlr}, njAtrpz|c}, yuwizch
c. Fgol FAol Fobd}, npsix|t}, LsAch
d. F7Hels 4] Fobdch, npiziA|c), uetich



L fEE7] mRi3EA

del27] TS AL Yo E olEnd AAUY ARF IdEAY ¢
dE71d8e 4 ¥de FF3h=d o8t glch

2 dFolMes feluet Z1HA] A9 ¢ F44 ¥ 11F $IEFE
7 DRk AARE AlMstsch. ARRE FUE B 1SS FAwA], FuF
A=7](Hotu2|st Hux] =7, #F FHA A=), FFeol ¥H(LEHLUe
of, olAHEdR L), FE PU(RE HE, 87 3 9 F2= ¥EQ FEJ|
&3} &), Yo ¥ U v} Ed Felarh

TRy Abe A ES ol&stea, 944 ciR2A(FAElR] 1 mg/ml)3}
4 dizA(ME)E Tl A%l vasta Pdof 2 =P HF
70| s|iElule] 23t %3zle] FA AF3} P2 Fxo|d 3+ oln, o|F J|E
L2 &gelA 4+ 712 FFE WHrolAM 2+ oideld ¥gutg LR TEstdrt

ch oelEs] 7]#A] FUZA}

selEd 7|3=] LR AHE A¥ste J8A 2Anigde §F8 U sdch
s e pelERl S Alelaldso] FAstd 2.5 mg/ml, 6.25 mg/ml, 12.5 mg/ml,
25 mg/ml2] BEF UE F ol W2 FEFE TFIE olE3d FUsted
T Z=p7t Heks] &5 Ul AdEl, & 7153 BRIl AAE &8 ol
Fo8T7A 5 WY EUSESR sto] FY F 90 X2} 180 2o 1 27 ZAE
Z1BH(FEV, )& St} de|HE+E ZTUT ¥ FH Y FEV 2} vl aste] 20% o]4
Hasteg 7] ulge] driy Yoo, velg 25 me/ml TYFE
712 FEVio] 20% o] 43}z ¢i= ZF &L= P sigch



gl A Hrlee HH &3
thd 2E2AA Hoizr] /553718 trol 31 FUT FolstA 3t
o 430 ® Hres STULEHN JHA] AN sedat Y R4S ¢
-Lip-1=7



. 4+23

1. d&x =4

ZAleh 2 70 AR TERPIA HEXE WSt ATAEE JdEA
3] @2 S=2=te] 532 (E 1)z gl 42 =EA] £ A4 30 E, BA}
48 Ho® Z 78 Bolgi, FIFAHE A4} 27.2 M(17-45 M), BA} 21.5 A
(18-29 Ml)gen, B ZFATZ a2t 1 @ 4 7iY, Bab 1 d 6 A= 28
7|Ze] B2 oty o|F Ee] & o= UEhyct

HASHE T2 B9, 3 F5 FASAME A 1 HollAdgt Yeldta, 2
T3 AASHE Axl 2 Hog 2 BT ol HAFHE TP ZEAE A}
3 F(10%)o]8l3L, BAlelM: gigich A S4e] gadde] gl HAFA
2 534 2 HeldE EF AgHEdgel stk (E 2, 28 1)

E 1. 24 4 22218 53

Ha oidate(g) d%E 2E(A) =771 HEZ) =489(3)

AA} 30 27.2(17-45) 17]4-8d 2709(19 4704d) 7
BA} 48 21.5(18-29) 470 -4d 171(1d 6704d) 23
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2 53E HA 9 FF7] 24

g didAr(E) 2 Al EA
T8 (%) Al #Eg(E)
= ®
AA} 30 35T 1 0 1
25T 2 2 0
153 1 0 1
05 26 0 26
Bt 48 35a o o o
255 0 0 0
152 5 4 1
0s= 43 0 43

2. Y27 AP A A AL

o 2221 78 oM F2 FUHY 11 Fof oigt d=r] RurgRal
& A%etel @2 ZAzbe (E 3)3} g 1 7 ojate] wgle] 2 BT o)Aty
4 WSS B 2E2A: it 22X 78 @ F 33 H(42%) 2% HApEEE= AA)
10 §(33%), BA} 23 F(48%)o]gict, olEx Zglo] gl ZEajellA oFdulbgoel
Lt F2 FY ¥ £2& 29 ywix AES7], 29ke] @, dan upyd

g7l Fag fel stgdojdeh oyl 2, o 3).
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T Bal 48 HE o E $IL o] R IERIRIAAE AJHilg =y o]
F 1 38 ZEAjolA 4ReS Bl T2y g 2Eae HaZads e
shal= eigtal db] Heold 7= Zgld = Existx] ebgich.

3 F2 FU4¢ ¥ 115 oyt zEeapA A} o4 23

A k-1 bAAL Ba} Total
tharab ¢ 30 487 787
Az 7 5 12
Holmz]zt A=A 7] 6 6 12
4 Fywa A= 8 13 21
dELte|of o] 0 1 1
olaHER L FHo] 0 1 1
Hz 32 0 6 6
5 3 0 5 d
FEH7 & g 0 3 3
2 g5 1 7 8
seke] © 6 15 21
a1 = 3 16 19
17] o] 4te] #def 10/30(33%) 23/48(48%) 33/78(42%)

2+ o] g2 g
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3. dEelE 71#A FEFA

dgdos J@x] AL 7193 J=w o] g S 7lH=] ey
S 53oE she ABOE uiElEYU JBA FUHAE AW JBA] H4
& Ho|d ylgo] gl ZoE s 7| Aoz Fgigich

(E 4)olld ¢ 4 9l& diet Zeo] 713A] UM FEVo] delads FY
A2} v] A 10% o] 4 20% ojgt AR FLI A AL 4 @, B A} 5 Holgl:,
HERER 25 mg/nl FE ol3le]M FEVio] 20% o] A%t FL, & ofelZd #
wAAL el A A Abet B A EFolM glaicH oy 4).

E 4. HEelE 7132 FEEA 43
HalE  ciadabe() FEV1S] &g

10%0]2H(F) 10xe] 4} 20%o]3H H ) 20%0] (8

AAL 30 26 i 0

BA} 48 43 5 0

s o s



o ol

80"
607
407
O <10%
B 10-20% | FEV1
M > 20% ¥4
207
0

Total

23 4. W23 JBAFTLHAMY FEV1% 2o E 2
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32 JdH8A(soldering flux)2] F4ELE I 7|47 A=xFH T2}
ol g Hals oyl FHoeg gz glrHFawcett et al., 1976: Burge
et al., 1978: Burge et al., 1980 F). $AETo] o A A2 19764
Fawcett et al.(1976)7} A& E¥ olziz FulcliM 19899 & dF=2kgol
E% v} gici =G = E). 19814 Burge F2 YHEAE vis= T2 ajofA
AR 25t A HA Y o] HES ZAlsielE] 0.02 ng/n’ o4 AEE
o] $dFo] =29 Z=a}e] 21%, 0.01 mg/n’ o|512] AEpse] $£AAT
Y =AY dwel M 2 o] ExYri B3t Burge et al. ).

£33 A 4kHresin acid)Z EF 200T o442 &xolM 4L ¥
HEEE 430dFY FEEES 7BiAE 2k ¥¥& LAYHDrougrov &
Murav'eva, 1975). 7o 7" ZTEAjold 71Ha] FUHAR £2]4te] £3
AHE Erhe A4 27 g dodle F8 EFoln, A4 FHEAT
(carboxyl group)7t A2} ZAish= F8Y Fejeian W@ Ach(Burge et
al.,1980). Zeu} @7 $Ael 3 Kol YA EAHA o2 Al
olchk.  ER SFof % JHARLFAMY $EU ZEAM nFUFEAE
Agstd e $ol oiyt S AEA ¥4U IEAE: LASA sl
(Burge et al.,1979). o]z} Zo] o|AZIAE £ Tl 2t 2 Al
W7 HE ERAY Yejelcth

e Hag Adstr] f18 1919 Y Y27 gy gy HA &
fdol e ohezt 22 Axizbde] "o AAdcHRY ged=r g
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gy HA L9943, 1992). & EHA A Hao] gio] H&= Aol A
H= dAe] &= 47 AL V=& 714, v HolF 73X
Iulg gl HojEr| R4 JdSHEHF FOE uivhsia oyt HAFAMI Hd
o] AFE €7 HAE €T B A FH S HAAY ¥
5ol ZHx] ulde HHE o= D, ohgd mFuNHale} @
3ol ot Jo] BA FH S Bl 2AAdE Lo AIAHAEAE Hobsia, §
FHLE JAABAE HUFY slside dUEAR A HuH A} Pesicl
3L spgich

= dFelA BHS BEZAE BT AYdtdied, dE=A: MM #
¥ AHY ¥EAE AT JIEEEI] F4 % AYE Fol dN ULEEM A4S
A7t 2 53 ol42E Ho] 4= IT2aH= A A} 3 ¥, B Ak= glglch
A A3 Y 2EA F 2 3L IAYgPEdel ddn 1 He FAdeAde] ¢l
c}.

thE AR 2 dFelMe 7] Ay ZAFEE sty &3 wEE
d 71 BARUAAE AYsided 78 3 22 EFA wElZa s2A 84
AAL 44 & ] RolF suxAulde Eastz| eboltr)

F3e] 2T LAARE E7|9s] $31E ol Uty ZAAE B A} 48
BE thde= AMatded 1| Held ¢dLAE By aEu 3] 2Exb=
HEAY dAFde] 93 vl Heold 7B RIEE Exsia] ¢lo} 2u]gl=
£A0% edsioch.  ojdelM FHEEHE $FAEE AR 24 78 ¥
& AR g HAY o222 ZAIg B} AT 28t gy HAY
zhE wasta] ®shelch

FAAT T gy e Yol $FdR =88 73z H=7}
FaY ZFUAE LdHAUCE T Burge 52 F3of g AGA Halo] o
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Astede BE o 449 &7|3te] Wasicia steichBurge, 1989: Smith,
1990), & dFolx 3o 4§ gy A F PAFA] RYed I olRE
A 3=, oy 22AHE0] $IEF =& 70| BErhke Holth, F A A
= B F70el 1 d 4 AlHoldT, B AH= 1 d 6 AYEA vy 2T
Zhol ghol A gdd Hjo] WA skE 7hedolct. TE 4 d olat 2R
Ul ZEAME Haddqd glddd Hog Mol g shede fuiy ez
4 zpich,
ERE oy 2EAHEC] AR =P =7 Yrke Holtlh, & €4 of
22 Azt L] AGTAel AEHEHe glon AFHaFdM EPFEo]
WAlshs ZFReltt A S T3 $3E o] ST AL AW glo] A
HOoE Y ZEAI $IAF L2HE 2= Hgkon], o|HT olfE £
A Fef 23t i Mao] YA ¢dskE 7Hsdo] wWrla A€}
ZEFHos ¥ fevely o2y AATHOINE dEAFE A5
FELE AYsiL ool S$UATF] A% Y A G F§ oo A

o2 AlE=c)



V. 2%

Ha) dal Fae aAYgFAol tiiE AEHE glon AFHAFAM F
PEEo] YAste FolT £AAS T3 431 o8 @ AYGS AU
glo] 2ty ZEAL £AWAFE FYshe AL oif Agded, WA= $34
Fol 218t 2l A g 23 = T2AE HAY 4 gt

whebd Hael 2FEEtE AxFAME $UETA AT FHYY VA ¢
4L 33 uojy o= AEHL
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