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The Epidemiologial Study on the Welders’ Pneumoconiosis among
Shipyard Welders in Pusan Area

CU.Lee, H.S.Shon, G.Y.Cho, S.CKim
K.T.Pae, HJ.Park, Y.WKim

Dept. of Prev. Med. and Inst. of Occup. Med., Inje unive, Coll. of Med.
. G. Yun
Department of Preventive Medicine, Catholic Medical College

Authors studied on the prevalence of 94 cases of pneumoconiosis who were found out through
the screening test on 1,062 workers engaged in welding process at 36 shipyard in Pusan
area from March Ist, 1986 to November 30th, 1986.

The result were as follows;

1

Dust concentration was measured 4.49+ 0.54 mg/m?® in the small scale shipyard while it was
6.25+ 1.08 mg/m® in the large one.

. The prevalence of welder’s lung was 89% (male:8.5%, female:12.0%) and this is consist of 4.9%

suspected pneumoconiosis and 4.0% pneumoconiosis more than category 1/0.

. The prevalence was significantly increased according to the duration of dust exposure(p<0.05), and

it showed the increasing tendency by the age group.

. The prevalence was significantly higher in the large scale shipyard than is the small scale one(p<0.01).
. The type and shape of opacities were 71.4% of p type and 28.6% of q type, however no pneumoconiosis

with r type observed in this study.

. The main subjective symptoms were the sputum(29.8% ), coughing(25.5% ), shortness of breath(20.2% ),

fatique(6.4%), and chest pain(5.3%).
In other hand, 57.4% of pneumoconiosis were asymptomatic.

. The prevalence of pulmonary tuberculosis was radiologically 1.7% in all subjects including 53% in

pneumoconiosis and 1.3% in no pneumoconiosis(p<0.01).
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271 59 F9oIA £1FYo) 9 oI glo) &
BEY <3 7 o S AQAEe Fa@
ZZo] HArk o)t £HFEY £ FA B B
IME B 609HY, F3 509HE, Y 4599, 4o
20053 9] AL (full time) 4 F0] Yo, adrlo]
30% 9 FAIA 2 (part time) &FFol F7} EAE=
Aoz Q&1 9lom e st FrldAe
£A4F o) AZ2A] 05~20% 2 JASEI 2o)(Rom,
1983) °l& $2jvel Ax ZEAsd FY HgR =
e, Frg e §HF ) A% el FABIE JeS
AHE 4 910} o] Wiy #AATYH ¢ BAL
71&ook & A7)7 & Ro 2 Az Foho] el 2E, 1966
EEHEATA, 1984).

olE $HTEY W= £HVIEd ol s
Zolv 240 43, A9 R WY, ANuE &Y
54 M e drA e £73E 298 F e
Holth

I3 ARAE DAY BAZE s Re Z4dd B
o gk g, Hl4tell 2% 3, 34, F, A% S
A A Rk oz} gitgigs, ALNAE, o.&
59 7t=9t £3Al HAHE B2, Fo FYo2 9%
w449, 843, - H TF0) Ao e £ S5
AcH(Hewitt 5, 1983; Zenz, 1988; Stern, 1983).

olFdME 53 §HIHZL 4799 FABE
ZEAEAA & F U= YEY YA Agoz 3A
de HAHFon NFEe auA BAL A ¢
stout, 2ee) AF R o)slw A3 g A Pola) &
T gl Ao 2 va# (Rom, 1983;Zenz, 1988;Stokinger,
1984) A1l ZwolA AL Hojok & FHA=
gFE2 ok

SHITANE 53] 249 FARAR: BHEoke &3
o) Hl3 AGE TN v oF9 Fr|E
U %ol F3lng ge AMZH ¢te] ggAo) e
Aoz Bugo] glrk(Stern, 1983).

2 SEuEle AlAE 2HFRT L2 WA o
Fole] AT Ao s LHTHZ it e

et 2 i njde] AFR HAZ TASA HYch
(27, 1985; Z2HAFAL AT, 1986, 1987)

19859 AA $2uete] dukizx g e AR
ole o 635008 22A7} FARE e Rer &
A ded o] F 35% 9 AFhe 22,6007 o] AHF ol
W S4adAdGe] AYENT 3 F AAFes 3
o de B3 8573(037%) 0191, ©o] FHEE B4
AZAE 8718l et 02~05% 2 B Xo|F B
ol Yo (HFFPEAYES, 1987) £HFTHZY FA+
ot Adhuiyo] RolalA] B&e & F ok

T Fdee] AWZoz Bud o 53057 o
Ror o] F 4220W0) F2 FATEA oA LAY A
HEQA A2 Hol AF7AR Luzle] AdZd @
AE FE2 BER AHF Aol UATHHFAY
B3], 1985~1987).

a8y g9 Afde 249 ZEAA "
SHTAFT gl ©EE AHSe 4L ug
A3 @2 4SS A FF e 2HYe
AE B/ Sl ek Ay F4H Kol
ZA9] &3F JuF 9 BN FH3 F71E Res
o gt

58 24 2 AL 2490] 2hH Ye A
gdog o] Ropo FAR: £H T UE AFEAE
AAYGALE] FPRAY F2F 95 AAsn Yo} A
e FAAY 24 22AE F £33Y9d B4}
e Z2AES o 059 NHFE L ue
ZAHE HAIRL RN FF o5 AZTBIE 94T U
Hulde) NNZAEE AT B AL A s

II. Z=AKCHAE 3 i

1. ZTAKCHA

19861 39¥ 19%E ¥4 119 3097FA] B2A)o) A
st e A 2HY 3670 AYF FAleln SlE
443 1,062 e QAT sk 2 st
2R B B0y ARfe oA Adetan iy
(=3, 1986)°) A AAYSFHZY L ZEel] Ulg
550743798 AAsgch
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3 E2 Agn AFE g2l 7S5k

2) FHARIESY | 500mm(TOSHIBA, KCD-IOPS=
BJ, Japan) 23] #9718 237 |5 RARS
o] 8-3te] A FFstgrh

3) X354 22379 3 personal air sampler
(Dupont, Alphal, USA)E ©]&3le =AY
¥94 EAZS piezoelectric microbalance(KA-
NOMAX, 3511, Japan) 2 ZA3}4ic}

4) FRARY #5123 E4A7AA 9 FRA
2 AR ARl o3t HEHY BEHT
AR FY Fide Edol WgAstd FRAR

& AFGIS AFE FRARKE A AESL

A}

L= =
=T

FEAZ 23
B2 FRAEFHILO, 1980)0] &34 h

. A S

ZAM G AR RS FARR) ol WE TR AR
42 1507 7re] Abg Aol 32704 (88.8% ), 5009 o]Ael
A7) 44(11.2% ) Aok

ZAH £4FY 8 B5 1,062 o/ 1509
ulwke] A}l 22998 (12.1%), 5007 o}l Aol
8339(879%) 22 ZAN A diFE FERIF 2 A}
A3 FAEE JYAHELIFZR).

AR TR WE P 2AFE(F2F2)E 1501
okl AbgdAol 4.49+ 0.54mg/m’, 5007 o)) AlY
7ol 625+ 1.08mg/m*E TR} 2 A% 23% 50t
Fo Al wUHp<0.0D).

ZAH A 1,062 sk A8, d#HE EXE YAo]
970 (91.3% ), 94d°) 9258(8.7% ) 2. & FAdo] &S
Table 3. Distribution of subjects by sex and age

Table 1. Distribution of shipyards according to the scale
of factories in Pusan area

Size(Employee) No. of Factories No. of Welders
under 50 21 98
50-149 11 131
150-499 - -
500-999 1 163
1,000 & over 3 670
Total 36* 1,062

* All number of shipyard factories in pusan area
Source : Pusan Business Directory (1986)

Table 2. Dust concentrations by scale of factories
unit : mg/m?

Size(Employee) Mean+ S. D.
under 150 449+ 0.54
150—499 -
500 & over 6.25+ 1.08**
Total 490+ 1.08
**p<0.01

AA B AALH o5 PAAH L 32,64 ('F 3174,
o 41842 Azte] HEAH] WG 104 71
ERoh g4 ddate] 98 X = 30~394 4029 (37.9
%), 20~294) 355%4(33.4 %), 40~494] 1588(14.9%),
204 wgt 36(34%), 504 o]iFo] 19 (1.8%)9) &
Auon 49 AHE X 40~494 6379 (59%),
30~394 21 (2.0%), 504 ©]’¢o] 68(0.6% ), 20~ 294
2%4(02%)9 w924 i) YHEY nAYFo] B
R E3FR).

AA ZAHAEY HiE S45E5E 5040909
HAte] Ha 2H35E 499, 9A9) ¥F 2£d9FE
63902 oo HE T&H 357 ¥ 2K p<0.01).

SHETE ZAMARE 613 vlT 6225(62.7% ), 6~
1097 3229(30.3%), 119 o)7L 249 (7.0%)o2
AR 2AHY 2229 92% 7 2495 104 0§ o]

()%
SeX\Age under 20 20—29 30—39 40—49 50 & over Total Mean+S. D.

Mal 36 355 402 158 19 970 31.7+ 8.0
ale B4 (33.4) 379 (14.8) (1.8) (91.3)

Femal - 2 21 63 6 92 418456
emale 0.2) 2.0) 69)° 0.6) X)

Total 36 357 423 221 25 1,062 326+ 83
ota 3.4) (33.6) (39.9) (20.8) 2.4) (100.0)
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Table 4. Distribution of subjects by sex and duration of
dust exposure

()%

Duration under6 6—10 11&over Total Mean+ S.D.
Sex

627 277 66 970
Male 90) @61 (62) (913)49t26
Female 39 45 8 92 6.3+ 2.6**

(37 (42) (08 ( 80

666 322 74 1,062
Total 7D (03 (70 (1000 >0r27

had p<0.01

ZAHE 11,0625 2 AHIAZS (category 0/1) ¢ E#
g AW A= U (89%)Fen 1 = AAHZ e
528(4.9%), category 1/0°13¢] 2#F& 427 (4.0%)
Hom category 2/20149] FHF Fxle= AATh

dAgd AuSe FHEL 40~494F 378(16.7%),
504 o] 3¢ 378 (120% ), 30~ 3941 4394 (10.2% ), 20~
2947 11%9(31%) 9 &A¥eH, 204 vtTeAE
AAF BA71 Uk 018 Z AHE FHEL 504

oldTg Adg o dFFAME dFol Frig
w2} &L Frkshe Ago)RAHAESHE).

YA HZ S TP M F A fHES 48 85
%, 943 120% 2 A4A gl 22 G4 e
45%, JAdME 8.7%7F JAREF o8 daln o
el ¢ Zvd AHFol B category 1/0~2/1]
AASL 34 40%, 94 33%2 JPY AHZFL
QoA SReHIE6RE).

SE5ded AHFe fH8-2 61 PR 80%, 6~10
UE 87%, 114 ol E 174% 2 S&d57 S
g F7tshe Agolen 53] 11d o)A g
&2 e T vdte folshA E%ch(p<0.05)
(B73=). .

AR R ZBEFe S-S 1509 i A
3.1% (78) <14 ¥lste 5007 ©]4<] AL 104 % (87
B2 T A A R (I8I=R).

category 1/0 o|’¢e] AHFAA S92 Y A7
e 2XE H9-1, H9-2404 B vle} 2oh & £99
#7o] 1.5mmel3te] pE} 1.5~3.0mm¢l qFo] #z

Table 5. Prevalence rate of pneumoconiosis according to category and age

( ):%
Ng"fy 0/— &0/0 071 1/0 11 1/2 2/1 37“1"%7;— Total
36 - - - - - - 36
Under 20 (100.0) (100.0)
20 — 29 346 9 1 1 — - 11 357
(96.9) (2.5) 0.3) 0.3) 31 (100.0)
30 — 39 380 18 11 11 2 1 43 423
(89.8) 4.3) (2.6) (2.6) 0.4) 02) 10.2) (100.0)
40 — 49 184 22 5 8 1 1 37 221
(83.2) (10.0) 2.3 3.6) 0.5) 05) (16.8) (100.0)
50&over 22 3 - h - - 3 25
(88.0) (12.0) (12.0) (100.0)
Total 968 52 17 20 3 2 94 1,062
(91.1) 4.9) 1.6 1.9 0.3 (0.2) 8.9) (100.0)
Table 6. Prevalence rate of pneumoconiosis according to category and sex )

1%

&gﬂ 0/— &0/0 0/1 10 11 1/2 2/1 %’_‘%‘i— Total .
Male 887 44 15 19 3 2 83 970
91.4) 4.5) (1.5) 2.0 0.3) 02) ( 85) (100.0)
Female 81 8 2 1 - - 11 92
(88.0) 8.7 (2.2) 1)) (12.0) (100.0)
Total 968 52 17 20 3 2 9 1,062
(91.1) 4.9 1.6) 1.9 0.3) 0.2 8.9 (100.0)
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Table 7. Prevalence rate of pneumoconiosis by category and duration of dust exposure

() %
Category ., Subtotal
Durm 0/ — &0/0 0 1/0 /1 1/2 2 oo Total
613 27 11 12 2 1 53 666
Under 6
92.0) 4.1 Q.7 18) 0.3) ©.2) 8.0 (100.0)
6— 10 294 17 5 5 1 - 28 322
91.3) (5.3) 1.6) 1.6) 0.3) 8.7 (100.0)
1& 61 8 1 3 - 1 13* 74
over (82.4) (10.8) (14) @1 14 a7n_ (100.0)
Total 968 52 17 20 3 2 94 1,062
o (9L1) “49) 1.6) 9) ©03) 02 (89  (1000)
*p<0.05
Table 8. Prevalence rate of pneumoconiosis included suspected cases according to the scales of facto-
ries (). %

. Category _ Suspected Pneumoconiosis Subtotal
Snze\ 0/—&0/0 /1 10—2/1 0/1—2/1 Total
(Employee)

222 3 4 7 229
Under 150 96.9) (13) L @31) (100.0)
150 — 499 - - - — -
746 49 38 87** 833
500 & over (89.6) (5.9) 4.6) (104) (100.0)
Total 963 52 42 94 1,062
° 91.1) @9 4.0) (89) (100.0)
**p<0.01
Table 9-1. Distribution of regular opacities by age Table 9-2. Distribution of Regular Opacities by Dust
():% exposure
Type (J:%
Age\ p q r  Total Type . . o
Under 20 - - - - Duration (yrs.)
4 6 - 20
20-29 1 . L Under 6 (17.0) (30.0) (100.0)
(100.0) (100.0) 12 5 - 17
30— 39 20 6 - % 6-10 (706) (294) (100.0)
(769)  (32.1) (100.0) A4 1 - 5
40 — 49 9 6 - 15 11 & Over (8;)(.)0) (2;20) (10&0)
600)  (40.0) (100.0) Total -
50 & Over = o _ ° (714) (286) (100.0)
Total 30 12 - 42 p=rounded opacities up to about 1.5mm diamerer
(71.4) (28.6) (100.0) q=rounded opacities exceeding 1.5mm and up to 3mm

p=rounded opacities up to about 1.5mm diameter

gq=rounded opacities exceeding 1.5mm and up to 3mm
diameter

r=rounded opacities exceeding 3mm and up to 10mm dia-
meter

714% 9} 286% 2 pHo) AT Bokow &G A 7o)
3~10mm =719 r¥-& #F A gtct
o5 &9e Z&Ws9 BAgl] pEo] tlHE-EolArh

diamerer
r= rounded opacities exceeding 3mm and up to 10mm
diameter

AHZ BAE9 4542 7 287(298%), 713
247(255%), &o1F 19%¥(202%), M= 63(64%),
F% 5%(53%)9 ¢ollen 942 AHF #1554
H(574 %)L& o}FA 4L T4 YUHREIOER).
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A ZA A 1,062% 9] FHARY HAY 538
& 1L7% 9% v AAF AF8e FEH & 53%
olT T4 HANL 13% 2 FX}| Hste] Ao A
FolsiA EtHp<0.0D (R117E2).

Table 10 Main subjective symptoms of suspect & pneu-
moconiosis in shipyard welders

n=94

Subjective symptom Numbers (%)
Sputum 28 (29.8)
Coughing 24 (25.5)
Shortness of breath 19 (20.2)
Fatigue 6 ( 64)
Chest pain 5 (53
Asymptomatic 54 (57.4)

Table 11. Prevalence rate of pulmonary tuberculosis in
shipyard welders

()%
Subjects  No. of patients
Without Pneumoconiosis 968 13(1.3)
With Pneumoconiosis 94 5(5.3)**
Total 1,064 18(1.7)
** p<0.01
V.1 &

AzPA Z2ANA TAste AHFLS 2 e
A9 HAle) 2 o] WS )i e (89F.
1982) 1986 EA t-uete IHIFo] WA AU
56.8% 2 At e AoZ HIY Hf glow £
A7l Qrel 1%l wlste] vi$- ERT AT ¥
AdEE $Evale dE3(921%) 44 F2 S E
2 ot Ao F(392%), BAHU(344%), A=Y
(266% ) 5ol vzt ol Aoldt YL Holn Yo
% UL AxY S2RA AAF S o]
Azl 2718 Aoz EEHudAY R A Y3, 1986
TREAZA AALT 4, 1986).

27729 APZL 19363 Doig®t McLaughlimell
o8 Axg Rud vl o]EL2 TFV] THE TR ¥
kA ¥ Z(benign pneumoconiosis) .8 2 g7}
A9 Foe v3Y 270 QAAY FAaHAT
7143t tH(Rom, 1983 ; Zenz, 1988).

Sander(1944), Morgan ¥ Kerr(1963) = 4tshd E31
F9o 9% HH(siderosis)= FH3 HH3E T
six 2e HEYAPT BEHAGT B3t tH(Rom,

1983), 3 Sano(1968) 52 &3 T NAME ARt =
2t 81yg.o ({55, 1977), Peters(1973)
HINA FX AR 7o) A=

7tA BFELS ¥ 18 29 (Rom, 1983 5 Zenz, 1988),
Charr(1956), Brun(1972), Frisde(1961), Scepika(1970)
EE £AFAZTANY ARt A1 AeH FAE
Bag v} Uch(Zenz, 1988).

ool HiolA 4= 245ta 9ol <& H# (sidero-
sis)© #H2] A-f3el Tl gle FABRHAF(Meyer 5,
1967 ; Stokinger, 1984) 2.2 7+t &4 3 #HZ (wel-
der's lung) oA £HA] L= fumeo] B2 F%
7te 9 FEFESE BRRes ¥Psa o] o2
A& Ho) Y3t zHE + Aon(Zenz, 1988), #H <t
ST 30~40% 78S B3l oh(Stern, 1983). L
g z2HY ZEASAAE £HITHES B9 ohlzt
A HZ(Adshestosis) & HUES o8] 8xEo] B
3t th(Last, 1986 ; Zenz, 1988 ; Stern, 1983).

A 2AFNY A1 36704F 32714:(88.8% ) 7} 150
o ookl Aigo g o]EL i E AUl ARIF
0|2l 5007 ol AFFA MAR(112%)E =T A%
AzAA Ak

Autel 28] T ARA SHITF 4 F2A8T
%)7 AA) g A& LS 83k BE 9& Feojrth
olF B2 oAo| FUT ARIFNA HAE A4t
vl$-Apichs 2 FEARE dojdrt

a3 gAY YadRuo oo 104 7t B
Rolu Hit ZHAFE GAE Aol U AL o4
S2Ae tiREo] FUF AGA A S E A AR
Beolojghs A @@ 4 YA 422X A9
24 a3 HE YHE FAV) dE Aoz YAdct

A BA FEE vlad fErt & 5008 o4
ARG Bo 727 2L 1501 o] 319 Al el A 23]
9y AL HAde] e el & 4FE A
Ro g A7t F oln) A3 nhe} o] TR} A2
AldAe Aupeldy aeln Rz 2 AR A
wAz ZAgoelrk wkr Hubpe]Al §HS HdAA
ol o1 Mtz 3L P FUAA oo
217] &) B 55 F2le] Z$of &g Folch

A T} 2046 Aule] g, Ax ¥ ol
a#Hld F Az g FA FEE 58 AUk o]
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444 849 THE IS AMSske £FHEE o
H ol EA| | 66%, AEF AsbEA ;5 140%, CO, &3
%3 103% 0ol £33 e FHAAERE YA
BE Ao (T HAT4, 1984).

Stern(1983) & 1071419 8 I3 20F 79 3¢
SHHE 5~10000F5 79 dE FAAFAE FLAZ
F gz slgen 23FL 1Y 8212 ¢ 2~10mg/m®
o] & FYsa g2 ACGIHY 3 &5 X Smg/m*e
#HE2HY 718 = 2 F A= 4] dE e
S Eo] e mAE FFo] d2mE Fo 74 A
Folf & oty ¥-4o] Yo stcha A H3 v Q1S B
ollel AiSIAE Ao 2 Fol Helo) e FY|RS
A& Anda genz P A2F A9 34
FEY Smg/m'E JdEFHoz ALY AAA sy
BEZL 988 Aoz MZErH(Stern, 1985 ; AHehA
B, 1986 ; ©]45, 1983).

TAnES 53 £HTHFTY &l @3t Stoki-
nger(1984) & ZAAIAF 7749 ARG 3% <
AS 388 Eg RAe(Sander, 1944) ZAMNAF
AE9 A Zg 7|7to] ged 7IQUZ Aol £HF
2L AAH oz IxE 10%, A= 4% A HSHo]
2719k ek

8 B AN JAIAZS TP AdS §
W4 89%0I 2 19814 A &332 AHFE fHE&L
138% (9%, 1988) A=l 1984 Qo) slojMe =
Ao 222 AAF FHEL243% 0303 22 A7)
SR AHF LS 205% (Z2EAZAL, 1986) 0]
Y Ao Hlzlads BFE Qg ol 2AYUe 94}

B AR gEAZEY Apo], B4 £y ot 2
el ¥Re] Frate), ¥ FHLE £ - 884
449} zlolFo] & JFL vHE Ao Algd,

Aol AAF B B 2902 AFHE AL A
ot Agae 2FS AV Ag Bopizl AL 2o
Hgloje LR FA 71z HsMsYo) Aslslr] &
olct. 1d & AN A7 Fvlo] wizl Lo
7 dAY AFE BolA) gE e A o 7}
EF23HY Aol F83 AUAo)UL AotHEYF,
1977 ; Rom, 1983).

Ao Fo) P& dWtygo = Ao #2 FolMe=
HlZd Fulg AmZFo] agm Aol 7 FME I

[

e 2

PE A Fo] o] FAFHEY EXALA o] e
o] Mol gke AL 61 o]3te) T} HA 2
2219 62.7% U A3 AN BV 2E5A @A)
A7 EIAE Holtk

a8y AR RN E@3RANS] &
Bg A E 7171 AHZAFE A3 A Fol
2ol FAHJHEYZF, 1977, 1988).

EATsxs A BAZE 71732 AHF B4 g
8% gdoz deA A EUF 5, 1982; YHE
5, 1971).

¥ ZAIME £3 22 713k0] 1TSS A S
fFHEE /Mg 119 o3 Z2 ARt 1 o
82 vdted AL Z71E B AL AA) ZA AR
5ot AMFY o 71 BEE S307] WZolAqE Aotk

FH U EFY A UHE ARFA B &
TR A e APEe] Y-S EAA Hed ol
A W3l Fape] 79t duidoz F}§FH o
By 23d AR Gyl B9 go)
awg £7] gEelck add B AN AR A}
QAAM B 288 iR AFCAe fEdol
=4 ols UM AHF uiel o] AFE AGAL
YRE Qv ] ARAIJI o)E ARA 22A4EL
AANA 2HAYE e dA TR ARy 2=
A5 dHE Ao £33 37) 7o 8344
A F E£E A 270] AYAS v 294
71E o] 9429 ol RE Aojrk(o]HE, 1983 9
B35, 1983).

B ZAMIA JdE S99 2Y 271 B¥= pd
(714% )o) tiFEol 2 YFFo] B (286%) olien
r3e BEEA Gt ol 707 £FEHESE pF
585%, q¥ 39.0% 1T rY 25% Jvhe Ru(HYF:
%, 1982) o} FAFS T 'R A S0l A 9] pd 299%,
q® 611%, r¥ 9.0% (&Y%, 197N % BL A&
Btk 5 ARV AFY 2w A7) ojudt o
el 71N AUA = oFy FeiA uwt gick. & F
o€ p¥loz ZHFo] BALAt A qBH rY
o2 Wgske ARA opd AMSRE p¥, ¢¥ Ex
o2 YA IdiE FAHe AUA oA E=2
39 &g - 38 Jdd) wal gE 2y e
ks AUA ) sl HAZ= BEFE Aol
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ol egde] wokw ArlE B KA T2 BE
Qe vA Rolgtx RuE #t Uckelsd, 1971
S9%%, 1978 ; Rom, 1983).

gz SUEES AF R JHAITAN
1 ERANEE gEFo] HAMdolRhe e 48 @
#7 A ot} As|Fel Hdde] WA EHE
AL FYEA st HFN A X7t AFEEAY
a9 71sA sl 71Qske Aolete R v YrH(Sni-
der, 1978).

Bzl A ZAMFAE ) FRARG HEd
aMge 17%E ol 19854 $2lual Y £
22% (MAA}E % oA 8 Y3, 1985) et wsked of
L g8 ARIA 2RASAA Wd ANFE 5527
Ao 2 AYFASAA G 227t A7 HEA
FHog Zojdrh

/9 AHZF 53% 1l vIAHFT 1.3% o)A
HAso] B AAHE ANZ TN BA B
. ol &AM ANF uist Zo] FY A AR
A Eete] AA 2 4TS v A2 AtsdTh

A S X% AdF FAEY FE AAFELS
Jbe), 714, FITS 02 ol £HIAFT IAE
oz 2AE ThE BI(HYF, 1982) % FAHA L
U g 24e) 3488 B ZAA Blth ole & £
Al AE AR B Z o] hE-EOIUIL category 1/0 °14
o] M=ol FRBE BF category 1/0~2/14l &3t
B Aug AsFZwe] el HA7 HEelHL
Aztgct

v.g £

1986, A9 367) Muprz R FEHel FA
e 8T 106298 Ao R AT {HE F ol
#A9 T BT FgRe B2 w28 AL
H g 22 ARE dUrh
1 ZAGAN B e &R AMAE 4491054
mg/m®, R AFd#E 625+ 1.08mg/m’E IR
Aol A E3to

2. AR AZ L 283 AAE FHE289%(ER
85%, oA} : 12.0% )01 AR HF (category
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