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Bladder Cancer with Exposure to Benzidine-based Dyes of Dyer
Sung Ah Kim, Jong Woo Lee*, Bup Wan Kim*, Yong Chul Shin**

Medical Clinic, LG Electronics Inc.
Department of Urology, College of Medicine, Kyungpook National University”*
Industrial Safety and Health Research Institute, KISCO**

This is the first report on an occupational bladder cancer in Korea. The case is 41 years
old man who worked as a dyer for 17 years at two dyeing factories, which handled nylon
and polyester fabrics in Taegu. He was exposed to many kinds of dyes during weighing,
mixing, dissolving and dyeing processes. Among many kinds of acid, disperse and direct
dyes that he has been exposed to, several dyes have confirmed to contain benzidine-based
dyes , one was o-tolidine-based dye, and one was o-dianisidine-based dye.

He visited a hospital due to the gross hematuria and urinary frequency in June, 1998,
and he had radical cystectomy with ileal conduit diversion. He had smoked a half-pack of
cigarette for 20 years. The main risk factor of bladder cancer is smoking, however, he
was relatively a light smoker than usual Korean men. He was exposed to the definite
occupational carcinogen even though the level was relatively lower than that of dye man-
ufacturers. His age was younger than the prevalence age of bladder cancer caused by
smoking.

These evidences support that the dyer s bladder cancer could be related to the occupa-
tional exposure to benzidine-based dyes.
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A FAZEAEL sl oldAE
F 7HMat § U sEEdd =54,
28 7P BAEE AL 299 7 48
25 ZAe2A 1895 Rehnol A Hioly,
AY ABRFFANAAN BFLe] AP HEe] g
AL dal deiHgtH(Case 5, 1954; Yoshida
%, 1971; Risch %, 1988; Siverman ¥,
1992). €8 434 FRELE FA3e oz
Z+E ARt By 59 44, Add o] 8H 1 e
o 7 835 AAdEe S YEZR 3ER
olF WAUA dEE 2009F oo AMgHI 3l
o (NIOSH, 1980).

A8 AU YRGS vt g2
Wiz e A, 19703l olul vF, 4=, 4
9 48 F7lee WAdE O 4 EdUdEdR
TR glen, 8 JeldllXz 1981 Akekd
A AAZGA 20F AR, Tx AMgo] FAH
E felEdE WAdg 1 42 ke dde
v, Ad dade At Eta st wAd
A Az g ARgo] HI7EA] o] FojH i)
19973 A E A RAYE AxY |4t
A= FAEH XY, o] 7L 20003 %
B 2EE7] Wl o438 AHgsta lrh

HAY i JEZRAS FUAAA 3=
ZHAE BE F A AAHT, °] WA
o gGagels galwt AAsE WA e Hug,
HAYD Fage] AADA d8e FAARA Fol
o] &%t}

Yoshida £(1971) 0] WIA|HA ¢8| Z2E &
AFENAN WFge] LAAR=I) 6.84] FrH3t
A& BuF olF, 19783 vF IFPAdLALAA
T2 (National Institute for Occupational
Safety and Health, ©]3 NIOSH)¢ SH4AT
4 (National Cancer Institute, °]3t NCDH& d
Z3 vis] @dgde] gA U2 FEAEANL W
A 98 EZ 2EAES &WdA WAde] 3
249 A& 2AR Direct Black 38, Direct Blue
6, Direct Brown 95 % WAIWA 98] dslA
AAHEDAAHY ot A& An3ATH(NIOSH/

ML S

NCI, 1978). °]%F 1980'd w]= AMdetA=Ax
(Occupational Safety and Health Administ-
ration, ©13} OSHA)Z NIOSHE #WIAIHA 948
e AEEENA 4E fE5n TEH AFA W
ARz AgEE AL S0 WXHA d87)
Zroll A A H <l W& (potential human car-
cinogen)olgln A& Uzon, WAY FFAA
dEQ LEE-EUUA d& ¥ 22E-TopAd
A dE dEiME FE Vgokgtin Wit
(NTOSH, 1980).

"2 2 WRYA dae A7, 3§7], 9RE
B3 Frdtn deiA dow AdAdA e F2
TF7Y HEE B FEn ok gRrAze
At F2 3FVIE BF Z2U} o RoAE WY,
dAFe] A4 neviad APAEA e BFSF
T 4338 o3 EeRgg & ¢ ok AYESF
£ B3 WAdA 989 F2e 4 FEIN=
W RgleH (o]A1¥ F, 1997), W= Environ-
mental Protection Agency(cld EPA, 1996)l
M ety BEF WALA g8 Z2E oy
3 Az2x olFojxtin u¥lm glh

8] vk AR, E8E, 35 594 tio] ¥x
A 89 FagAErdoe BFEln Wz de 9
g A48 e dAEY setdt AP A S )
AL o]RoJx|x| FEata glon HAUA dEERY
e APQHESH € S AP 3y
A o] mefatn APEAH AN E T
PRoz FAgsn Ao (=AE 5, 1995).

HEFHFT FHF gty LABL oFeM B
o] BuHo] gou}, IFudie old Ead o7t
ot ARELS g3 SFdle & 22AA
S Y o dE AP Edndsd &
7| B3dle Hiot,

o

2

x5}

FA

#00, 414 A,
44 ¥

s - 22 1981d 10¥ 28UHE 1996
3 24 29%, 19963 39 284%E 19983 64 10
A7) gE A BT 29 AAFFAA &t
2 H}E 11~13074 17937 Ut g ade] A
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ek, 1995 AR AR AP A
AN A" Et veptov, o o] AetztE
Aol glo] WItE FHAAG AEE A Gsirh
19979 6¥ARE W=Idd Bl F9 FA4o] U
el Hr)el el ARHAEA R olobr) 3l
2 gRigroy FWoiE AL gk 1998 Zdwty
EFPAA 8wt By, 1998 H¥T A
e gdE $9e $98 ot vehdt ATy
Elni oA B AAAS Z2AAHE Al B
Bt Aekg wiskh, fed f8 AEugarE ol
4P 19983 6¥ 20¥dle §¢13 ke U
3, ¥ vMisaedE 4. 19989 6¥ 21
d AEUguEd v g B8] dEREs
2 3% =& (radical cystectomy with ileal
conduit diversion) & Al#gsln dA F71FH g
AA| A B FoITh,

=iy gl oAy 2Exk= 1976d 29 uE53
ZE EYstu 19783 10¥ 174 24dAAA &
ALdE F1 Udek 1981d 79 164 FAUFE
MUzt SALE Frizl 19819 109 28Y tﬂ‘—r”ﬂ]
AEAFIU AR7FEIAAAR] (F oo YA
sle] 19961 29 29U7tA] SF-3|) o] FAle
F2 YIS 48k fdAd Y, 227 YA
3 271 3d7He HIARE g8t 5099 F0] |
t 988 A3, UUE dYde AHEER,
Aol AHARE AMEsIH e 3R AT
3~433= HF 4 ugFI= sPsct. HF
L gy JAFHA vpxa3, BSPTHE 28-3R
skeh. 19883014 1990744 &F 3d%F 3mUE
R A9de Fopzt 2un) % HT 11AE
d3taich

o] 3ALE EAN |, 19961 3¥ 28YUH-E] 1998
A 6% 104704 oA vty () 0 04dY
olghs FEFUAC YAretA FoRt 2ndlE 8hF
B 1A A 2G838 7 43HAEA A

g3}t e,
%Hﬂt a} 9 A 2038 e F 1~28] 3
=2 4AF e FFeo] glom, Ade 1990

a8 8ag 19 1 A% itk Bl 9
3 #dse) glkn Peld (Rom, 1992) FEEFS
499, WA 48 5o BAY % P E=
g, 48 ¥4, /15ge g

O|EHY 4 : &g 93 ZAE5uEYS L&D
19983 6¢¥ 20 BAl e 110/70 mHg, =4f
< 603]/210en, duio] FRHAY EFgaA
(pitting edema)©] Holx Fo HolAgE gl
o}, oe, FRAFHAAES] 30cc BEE AR BT
APA vl 270 o, HR3A] &y A
AA (nodularity) = %}

A 27 1 1998 69 20¥) AAIFE LY
AAVE AEFE 4,780/ /me, AL 12,9 g/dl,
a3 203,00070/mrd om, 8484 g AHolE
e z+zt 2, Tmg/dl, 79.6 mg/diolc}, AHAAHAE
e w2¥3 1,015, A% 6.0, AETF 2~34
/HPF, W€ 3~570/HPFHh CTAA 55 %
@ A3 7)= 287 A T3aNOMO® 719
wgehE Hom (Fig. 1), &% #Haldy W7
T 3. 2R Bixe M 3wt
U Agh grade 49tHFig. 2).

X2 ¥ Fn Y BEEe B R =
g Algslm 3571(1998d 7€, 9¥, 10¥)e M-
VAC{methotraxate, vinblastine, adriamycin,
cisplastin) dalgtayg wdgkon, 1999 14
A 29 CT ¥ 5 XA 59 FHAMVE 54
Ao} AAA0] Fo AFE Holx| ¢x ot

HdEd

@ d53F4H

22271 19819 1049 28U HE 1996 2€ 29
A7HA] SHEPF (F) 002 1998d #A 657l

Fig, 1, Pelvic CT with enhancement shows round
and broad based mass lesion on the right
lateral wall of the bladder. Bladder mus-
cle invasion is suspected.
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Fohe AR7HAARAR F2 UL ET Eel9
2HEZE g3l 202 8o W 9 A
120t geo] dnsd FH], FHEE AX &g
=g, AAGY F 2913, b, HAA 2 2,
a3 E39) #FE AN AH4BESH L &8,
FEYFAARNZE), S8 thaf o] FojAn

AN, (F)ooAYE UUEF Eeld =g
F2 dMste gAloln 2227 259d F A

AdMe +4 F9 4 # £9489 dd989
TAYEE FE HAFHN2H, WHEE(acid

dye) 3 WA G4 A% daE UYL g4

Fig, 2. Histologic appearance of transitional cell
carcinoma of the bladder shows severe

cellular anaplasia. Pathologic grade is IV
by Ash grading system(H & E stain, X
400). ‘

Table 1, Dyes used in T'wo Factories

ARgEtE Ao EAFHT T AN HFE%
d AP ES WAY dA, e2E-EYd, 2=
E-topyAd Ago g e 98 AFL Table
194 BEe uieh Zom, £ dAer] 71 Bol A
|8 WA g4 A% 98 T/ C.I Black
290] At

(F) 0 0°llA 1994 ~1997371A] HF3skd
B AFFE 50~600FLE o|F WA @iy,
LEE-E2Y, QEE-ToYAUAZ EQE d8
o 4 1F, 1Fe|en, o] 7|tEst
ol 989 A}%%*T_— 20, 855~45, 709 kg2 g A7)
A8 AMHEF9 30~48 %olA3, °lF Wxd A
A 9EE AA AEAHEFY 30~45 %ol

(")OO@%MW 198 3 B AFF 9=
F= 209 F1ek. 19983 ¥z g8
S ZARE 29, WAy ik, e 2E-EF
, LEE-ToPUAHA 918 AFSE AP A
%-rc 3Fe 2 I AMEFE T00~100 keol® A
A A AHEF 41~T5 %ATh HAE GAdA
d8e AA 98 AHSEe 20.5~66.3 %= g
Hoao, (Foodde A% AHIE (direct
dye) & A2 Zeg 22a Wy zAMAT el
Ak, ARSAZE BEEA & 5 glovt @l (vel-
vet) & G357 A3 HWAd 98U sl o
T =& AHGEE AMElen AA 988 3
F H2 Efdte d8dd PR/ BaFH o
€ A& FAsAh

Factory A* Factory B**
Dye Classification Brand Name C.L No. Brand Name C.I. No.
Benzidine 2HC Nylon Fast Black Acid Balck 29 Black M-B Black 29
sbased dye HBN H/C

Acid Fast Black M-B Acid Balck 29

Nylon Fast Orange G Direct Orange 1

Acid Black BRL Black 232
o-Tolidine Nylon Fast Red GRS Acid Red 114 Red GRS Acid Red 114
based dye
o-Dianisidine Red S2B Red 128 Red S2B Red 128
based dye

*; a factory where the worker worked from 1981 to 1996 at
**; a factory where the worker worked from 1996 to 1998 at
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F QA A$ das YPsin wigsts 984
A FAYste B¢ 984 =&2d 7Ms4e) w2t
5 94 2% ¥ ANE7) S # (fan) 7k X3}
3 Ao FauAALLe giich weks d84
9] A% 948 ERo] vjiEe Aol vz A
ARA 7] Wil e dRrd =22 5 3
e 2ot (P oog AL A8 £ o
23 Ag7F gl HA TEAS 98 A =&4
¢ B & g, (Foodde Af A
T 2979 98 Wi U FEXNoE ZHF
g8 B3 ¥EE 0.81~1.23 mg/molTt, oleh
2o Atz Hol ds WigddAM d8E ASE
o dEEL =28 4 e AL A

F oAAe dAFHL a7 AAIE DX =
ART FA7le FHE Gy o A
el 297t Yot 227 2REd Ak
71 FaMA AR 7L AR E7] olH oz 39
28739 FAEAY dFFEL U 4B E A
o2 FPA 94 FTAHS J49E 42 E
ZHe AP A%, 4R 22 39EE B3y
TE FA28A) ge A ZAYGtn Yo H)
H&E gl AAeH, =F dRie F==ake
IFRITE FE3n A Yol ZHFNE B &
8 =% 9¥o] At

LA

Wagete = FAdolA 19929 Ee] o e
109, o2 4% Abded 99 (1092 1.2
on R EAE, 1992), 1996dEdle AT
9 5913.3 %)= < 1306°] ===
FEAR, 1998). WEde A HEdHg
68~69A01aL 404 olslellMe] T 1 %o|3to]
o, dAA AR 2 6v) AT o A HAY3}
I FAN A wgete 2 Q17 Al 50 % A=rt
el 7191 % -} (American Cancer Society).

FFLL HYA ER 7)A% J)AH gl &
AA 21~25 % (Silverman, 1989), <JAA
11 %2 #3583 9o (Silverman, 1990), 4y
gd A=rt 4845 2 dAo]l St (LaDou,
1997). WEte] AR Es wrhn 49d JY

% ¥z o A7 R AYEe d8HF
A, WL obt ARZEAL, 7tE HFAL, ¥ 3
77, HRIEF, EY AL, 4Fvlw HIFAelH
(Silverman, 1992) A3tAY A 4=
294 wEd ddEARE WAY, dAUA 98
(benzidine-based dyes), 3,3 -dichlorobenzi-
dine, nitrobiphenyl, 4,4 -methylene-bis(2-
chloroaniline) (MOCA), 4,4 -methelene dian-
iline(MDA) %] 1t} (Rom, 1992).

ARG B8 vlol: A¥(diazo linkage) ol
98] & XadR e B AP S T3t s
FRE Fol, A, Y PN AHSEHY olE
AFoA WADA d8E AdFe Al GA FHol
B30t} AA, HFFTH, A, g4 98
£ &3A7le 33 uEgd, AR, 94 F 3
Z % Fdste Aok A A FFHER oY
& HAHA G482 dAdE A HE AEsAY
WA, AEite TEAEE 9B 28 Al
ek, WALA due] AHEAN ZHE T =2
7} el FojR = AL AR BEE IR JFFHe
2 A3 agda Aede F=rh sle d9dd
HAAM HEHZFoIY FY& & & e AT
AJNEEZTE A8-stxn FgPstojof FTH(NIOSH,
1980; EPA, 1996).

£ Hue o8 7BR9 YA di8el 37|zt
Z28 4T 2T = A R RA,
A3 $r\AlAdel BaTe] 24 glo] fleA o
8 B, ug, A% Az 2 FEFAF U

" a5 Adste Thke AR E27t o|FolR do]

t E& £ FH9 AS L2E-EuUH 228~
oAl A dRE E27} HYo, F 49
739 AHg-Fo] WAIQA A5l wiE] Al Ao ¥
Tk ol ol 989 A9 OSHAY NIOSHE
ZE2AZL HEA AADA dB8AE w)$ Fs)of
gt dadtae Jout HPFEANAT dF &
St sheAdel WA W, WAdA d8XE o
A vt S viaA WasA AAstzn
AR = grow (NIOSH, 1980), EPA(1996) dM =
AADA AEe A9 o] ol5 dud dg ¥
g 7L ofF dtx YA Fom A ZAMFe]
tt, welA] 7N E 2R FE Z2E BF
ol JARC(1982) Group 2AZ EF3lEx &
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AADA 488 FHoz nFRY.

Zz2o A3 B ), TFE 5% E=0t 2
2ae] WAYA 48 F29] F9 FRoAT, 7
T % 73y 5 B Fa30. A7EFFY HAve
FAe] 93] (Manning 5, 1985), 33 &
= HFoA £3) A== E.colish 22 A&
o8] ofx AFe] BoRA: F47 B} folg W
Ade] R g oz oA ez F4E + %
THNIOSH, 1980). &, WXQA 98& IAX
B, AU A, Y59 Al oA ofxr)st
= Mxdoz Fejgozn WAdal ARG
718 E A H3EE fste Aoz B3 3o
(Manning %, 1985: Cerniglia, 1986: Birner
%, 1990).

olgt Zol F4l, 4w FF, ATAFHE WADA
4871 ARHAY AMH-EE TR 4N JHs
T Z27A o0 YR ol& /sd F2ARE
E dEe gg AolErlies 98 71K gaF
of g RACItHEPA, 1996). & e A$x 3}
A 173z A8l 4 9 Al a5 o &
Ag F2A8e FHHAY BEHR] gol #lo]
B7Fssda, o B4 JAFEst dQE 4
Faet ZEA ZEIUE F AN @A ALE-
2 dF dBoA HxGA 'S AT 5 3l
& Wolr},

ole] Tldled, WA B&Eo] ofF WA Heje]
Z276 4% Q). old 9EES UREEe =YY
EFECIZA EAMFY] AL BgAe] e EL
ES ¥ 9& 4 JTHNIOSH, 1980). &8
e vFE EF AA ZdsolA] WAHE X
e B4 Ax 2 94 433 FAE U=,
8 YgME dADH 2 4L Az g FY0]
A0 glu, dE2EiAds o g 2 WXy
HALE T3] 1 % o139 AL AHE37HE o}
oF 31, 20009 F-E= WAY AAdE dA AHE
o] FAH (=FH, 1997) WAY HgEd oFt
oty EAle Bol dad Aoz AGEcHYES
%, 1996). v, B Fde 2R Al
ZAE7] AEEE 19812 1092 HiA|de] A&
T3 AR} o] AR olHoE AP
o] gHEol3 1982 8¥U7A|, ZElx HAE Yo
AANA A2 NPSrAR e BeER EHE

Wz de] Z2& JlsAdo] 83 )

WA Ee 2 Fo @ ad e 2y
T @A gon, Ez2v|3te] AFE O B
o] HAt. EE X3l WaFZolnld YA
o2 A7 L2EAFE WAL H4dde 9§ &
7Vt Schulte $(1985)2 1,385%¢ Z3E A
Aol o gt BRI E 48R, 109 o]
25Rd ZEAGAE 1110t Basta gle
™, Risch 5(1988)& 432 A%, 6/44¥ o4
SF7 YR A= gt dig vz} 1,510
g HA 8~28d3te) ZHIIE Y 22A )
M 4,632 F713eS Rastn )

9 FAL waggke] Wy b & d@d 7)o
AAJAAZA YJg@u7E 2:160A4 5:1009, JPH =
27} 1 AS, S9EAT I 2L o A3
AT, AYH 29 FAN 54 gdnrE
o2 FSUAR oA gon vz A7,
W2 234 (multiplicative) o|tHCartwright,
1982: Vinies &, 1984; Gonzalez %, 1989:
Ouellet-Hellstrom ¥ Rench, 1996). duldl&
MR EEQ 2-oln vz gdlla) 4-o}n)| n]w)
d, LEZE-EFo|di} ojdde] EAe(IARC,
1986), ¥d# APA Z2M U ola|F ULE
AEL DNAERS isled 543 EQ¥olE of
Z18t=H TP530] 71 &3] 98k ol ph3vhy
9] Frjddel % el (Zhang 5, 1994).

2 FHo A= FAAZA &5 v 1 204
S FA3. 19959 % =2l 204] ©o|AF dAbe)
FAAT ¥EL 73 %o, o1& BHE FAHFe
g 2t o3, # 3, 7 3w, F 3 oolde] Z
27.3 %, 57.7 %, 12.5 %, 2.5 %24 204 °|%
T F9A4Y BT FAFL 35 § golgn
B 4 Jen(BAA, 1997), o|RAH Hud o &
Felle] FATS o A e FAF] A
Llatslli=

& FHA HE APH Z25F0) L Aoz
U e flo, Fdolehs vAYA dgER
of AYH Z 2o} vjHo] WS A3sin, & F
glo] Aoz de FAY o] FAD e
HAdd ddEdde] Z27] vluEnty dwT
A Hisl 3e A, dwtzgom wggte] WA
Zldle 39338 Fe AHA 4149 2T AR
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17d0lgte vu3 2 FE7)7F AAvhe AMIES
FgEv, 2 FddA AT UFgLS 948 AE
olgte AU F2=2 AT YA TELd e
< WA 4 gl

$£2] v e 19929-€ 7|Fo2 Hixd gat
L AZIAY AFse 27049 AGF F 2
7Fg¥el 19459di7F 1704, 1960 ddi7h 2704,
19704017} 94, z2=lm 19803 o|F7F 1074
aolt}, olF WMAY 2 fIF2IXY HAAS
A z3he AAGAAE Fldoln ARt & F 20
o Aol (a7 5, 1998). 19933 A= A=Y
A AT A ZAH@TAYIA T, 1993)4
a2y A" g4qd, dEE29Xd 44, ¢
sl Egely], e2E-EFod AY AP £
AL 224 9F 4,600 oA, W, FAYFA
A9 Fe AR AYe] AT A 19584
ol oF 3,300 0IAaL, °]F 44.1 %<1 1,427 0]
o] E£X3kn JUAHFFAHANEATY).
EEANGER e AREdg, 949 2 7139
199794 = AFIA & 2 FAR = 42 2,172,
59,0879l °|F Hf % Al AN7+FY (dyeing
and finishing of fibers and yarns)2] A%+
Zvzh 40278 AA, 8, 2429 o1 TH(EA1 A, 1998).

A@7A U Rag olE A8HF Z2AE
of #& ATe 7lkeA 5(1994)0] U YT E
g ez AR Hgee] #HAa) R
Az WADA Q8 A2y FA 2EAES diE)
AE F(1995)F &njof F(1995)0] Bmg o]
AE P el

ugehe 2] std X80} vlmd folg A
Bholl= BTt F34Q0 A7t gol dAsy]
7t old 1, diRIFF DA 2 FHEC] Rol =
713739 #8790 BEARAT, P8l =
28 294879 25 94 B3] 2y gl o
WRITAGRYG A 57) W&o 448 /4R
< #8314 (Schulte, 1990: Silverman, 1992).
T gt W YaE HE) Wi 7
FT AR A 27AE Yo g8 224 222 B
HIFAQ] VYL ZEE &I Ao FLF
(Frumin &, 1990), ¥ 239 A$E o 34 A
o vehd M3k dg] 2ok AF2Q) S o]
A E 414k 3 deld 2827kx st

o FYS PRAEEAA e AL BHe 4
g = RS Folghe Ao 1% ¢ AEd =
717338 MIEY A4 |7t gesio

4 E

AAES GG 1793 A 41419 @AY
HFolA SAY HEgE AFgsta, ole WAUA
HEE VIR O d2E WF, NP, 94
e R4 Arsld &4, ATAHA, BWES
o I YA FRA R o3 YIRS A
2 FAde HEgo g2 FUdA Agog En
ke oo}, WEge] s & 9 A8dAE &
dolit & AllellA FAol AT, Ax A
el B FAF ArEd ¥ FAF guk
2oz wggo]l BAslydE 473 dL A%
41410 EE T AR 17delBke vaE 3 Ay
7F vhe e B oA 28T BEde] o
8 AHelgte A FRz s EAE Ao
FAH S Hxz Hude Y4 g vt
$4E AR Ao

£y =
IEE8

7ed, kY2, e 5. 48 FAA Tk &
229} APEH 2w EE 47 oEage
828)2] 1994:6(1):3-16.

EEE, AQUARAY AP A 292, 303, 1997,

AE, GAE AT, AAE, d¥e WAYUA 98
Az A S8Ae WAd Z2, gz
1995:7(2):347-353.

HAARR gdxdFEAE. 1992

HAEAY EAFERE, 1998.

&njo}, Wixw, AR, veA, dAE, MY, uPgA,
g, A 9483F =5AEY Y= w3
=) 1995:28(1):225-243. '

FZARHA TR, ‘93 AF AzYA AP A A4
ZA}.1993.

487, £A44, ANQ, 9438, AFE WA g4
2 deAdz 2EAEY] Uied 37 odagieta
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REE, AFE, A2A, 24, XA, 897 43% B
UL o] &8 WAIUA d& Direct Black 389] thA}.
o gakel el 33 %] 1996:8(1):59-65.
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