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MREEbEN LR > B MREEBNE #1980 F 1988F A B R B HIEHRAER »

Z(E1-2) °

Australia 167.2

Switzerland

Brazil
Costa Rica 41.8
Denmark 38.1
Italy 37.6
United Kindom 30.1
Netherlands 28.8
East Germany 222
Poland 20.5
France 15.8
Singapore(Chinese) 9.1
Sweden
Taiwan(BFD) 7.7
West Germany 4.9
Hong Kong 4.7
Japan 4.5
Philippines 3.3
Singapore(Malay) 3.2
Taiwan(Taipei) 2.7
Singapore(indian) 2.2
China{Shanghai) § 1.8
China(Tianjin) § 1.7 Male
Taiwan area § 1.5
India(Madras) | 0.9
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Italy — 15.3
Poland _ 14.5
East Germany — 13.4
France - 8.4

Singapore(Chinese) - 7.8

Singapore({indian) - 4.6
Hong Kong a4
Taiwan(BFD) 3.6
sweden Il 35

Japan . 3.5
Singapore(Malay) . 3.2
phitippines i 2.5

West Germany I 2.2
Taiwan(Taipei) | 1.6
China(Shanghai) | 1.2

China{Tianjin) | 1.1 Female

India(Madras) | 0.9
Taiwan area I 0.8
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f s AT bR B By S R B AR R S N a. A0 24FR

E (B 1-3) » ER—ABREFERE - 1 NMSCE 2 5B JE 4 i (basal cell
DATERORE TS o 4550 > 5 B i B2 g 98 B4 B AT carcinoma, BCC)EESHIR 4 58 (squamous
RYHRGFHKPHEMERH > MESHE cell carcinoma, SCC) » H ARYfEE M B
MER R [2-6] - TEE REAHBAB R A NS HAMA A AES > TA AFRNMSC
TEZEER) 3 1 AP T IR o R HESE T3 > B MBELERUIBESREERSHER
KEMERBEEMM[7) - AXZCREST = o AANMSCHIABIREETABNEE
FIFFRNMSCH AT RERFE X ERE T Hh o BAERUME - BNES > EW
MR R IMAMA RERAEE » KRR WKZ - R N DEAE(1) - HE1-27]
B - B - ERBERA R > HUKPMRERE R BHEWR A (Celtic) fl 5 2 — {H %
B @R ARBAR 7% > BREERN R IR B R I NMSCHBRZWHRM[8] - EXEH
HABABE T > BRSET R 58 B By i AR AR NMSCREEEIREZ — > 1990FEH &5
A K B i oo B At B R 5% - FRBERGIERSNTE R - EHE
—  EREERERENRARERERS DY IRBINMSC AL ALl R

SR REE IR ERZE AR > BCCHESCCH)
kT P %0 5541 [9-12] o /NEAAR DB &7
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BEM BE{

TERER B2 IS o — RS A SRBE A B I
M - BEEERENERKIER » 5
HI R ETE Z H St AL E (solar keratoses) »
ZBCCHISCCREHFEEE F[13] -
b. BBAL

K #180%Z BCCEA K 70%2Z SCCE
BT - AN BH K AR
WEBIOI[14-16] - EEEHAEF > B
HZBCCHBENER » LHTFENE
B MAMZSCCHFEM EE[10] -
Robbert 1990FMBF 7 > B FISEET
RHE BTN » Hscclkees, BCCi
81% > B E LW IFENETME
B o Sterlind/R 19884 F| A FH B R IEAE
B E R (1978-1982) » ST HBGRZ B B
JEREZ BN AR - SREE
B HERBCCEHB0.2%K77.5% > T
SCCH3BIH 76.3% 5% 66.7%% £ FEERM
SHEEFNEERS - FEAATAL > BHHI L
HEEEMBEERNT) -

BENMSCHIFFIERRET » IHRR
KH196%~99% [14-16] - A BE
BURE T - BALARESEmE - R
DEEINMSC » HBE RSCCEHBIE
BIET o Ky BB A RS 2 HI Y
WASL - EEBENMSCRRT-BER
220018 A » HFEEFLERZSCC [9]
d. #3434

RATREP KB FNMSCHE AR
EAEERESEMENHEAN - 2HF
BERERBERTHIIRM - BHEM
WM > RAERETW - B THUVR
BERERE  HEREMAEEEA
E[10,11,14-16] °

2LHROREEEZ R E T

a BEEHEF

MRS
SCCHIBCCHY B A RpEREME »

DR BLUERBRAERER > HYRBEH

S R IMR B A BB B E

BEEMAG - RITRBNHRER > &

#95%HISCCHIBCCRE ZF N UVBI
FIEEAI[18] - FHE290~320 nmAIUVBRE
K5 geE TEZBUEMIM[19] > ERH
B - RS - KERERENE
BHEE o FEHFREREKR320~400 nmf)
UVAKUVBZ10~100f% > T HEEZFE
BERBERE > FTUUVATEHBEE &
BEEEEN AL - UVARGEFHN K
EREMBUERYE - BAREEEEH
JRE[19] - UVRE K BUB1E A .48
DNAREAL 2S5 photochemical alterat-
ion) FIEM S AE A9 #IHI[20,21] - UVR
BWE RN RN ST R IE
U AR T R 4B (Langerhan’s cells)f) 3]
A& > T HEEMHITARNER > B
MEBEFZH YRR LB B
[19,20] - ABREBEANUVRIFEE > BEK
MREFE - BE - ATERISE - FR b
RIEMR[22] - AR INAFFEILHR chl-
orofluorocarbon) & {# - Jii J&(stratosphere)
R REBD[19] - ERRFEREZNHTE
&t > BRI 1% R AR ERMN2% UVB
EAMBRER > HHERNEER 1%~
3%HINMSCE A Z A B IN19] -
L2YE

R TUVRSL > (LB E R EEHES
R I - BN B B A BUELE F[14-
16,23] - P HEC 2 E &5 EE
217755 Percivall Pott T2 H # FE 12
EEEEE R SCCHERE - BIWER
*ﬁfﬁgﬁﬁﬁﬁg@olycyclic aromatic
hydrocarbons)& &2 7 - MEE L
AN-~ERMITIA - EERTA - S5k
TAEERBZNMSCRER » EHRH
BERBRBYMER - HUVASHER
I B W psoralens » WA BB B 7
&R EE A A BR[15,23] © Stern® 4 LA
A R8-methoxypsoralenfEJGZIGHE
(phototherapy) IR A » T B K EEHI &
Bt R B E IR 2,665 [24] - BRI
FME5ESCCHBCC [14-16,23,25].°
MITREWM ARG > EHF AFowlerfk
BIRREBAMRROR A LA 5 E
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BB BT o ff & R SR SR AR A
BEHK > R 51 R A 5 T A B
72 o T B2 R B AR BR BT A R R R 4%
T REER AT BR

TE19024F fx B A i 46 i IO
BTN » A5 REEEHE[10,15-16] >
BRI R 2RFEXERE - HYER
BB RE RS AR & T - B
AR EBTRE—HH - BRI L L
Bk ERYUPRESR S R B GIBRE > B
WERDFIHERE EHE[10,15-16] °

b. R E R

REEREELESCCHEL > &
B - BEZ R EBENRA > KE
6 R0 0 8 2 L — R A B [15-
16] - #% B BAEARA R A HIH &
Zitfe > GRE I INE L SCCHIfEkE
M o BT BURTEM I BRI A
b AR ALEEERIERSCC
[15-16] °

c BERE

BB B RIIEAE

B2 I8 8 R U AR TENMS CHY % [ 2
FIREE[10,14-16,18] - BEEHM
(melanocyte) & 4 B4, & (melanin) Y & >
RE—BAREE > T E T LR R
ERRUVRIIEGE - FItE ARG R
ABEERPNA > BIRFEUVITHER &
BAEHUE 5 TR A 58 A3
BA - EWRA - BERA - JLERA
% > H B E R RRE A 5 26) -
J2 )8 8 B v AL

HFF & BB R AR R R R
HSCC [15,27] » JeAbtE A{LAE (actinic
keratosis) » WA Z £ H B A{LAE (solar
keratosis) B & £F A 1LJE (senile keratosis)
» Bl R SCCHRY B HIFE B (premalignant
stage) ° ‘EREHE AT A LK IBRTR
*t (epithelial precancerous lesion) » #FH
nZERBREEAMEEERL - bt
AL AE R B7E HBAERAL » 4925%
KR A BB RIRAISCC » FERIGHE
RO E T > F12-13% & EE— S,
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BHESCC [15,27] - ZEIFRBEMA > £
FEMPEN BEEZGRL - BES
2R AALAE 5 KER 80P AL AE By
BEEMASERBFERESCC 27]
I SCERAE (Bowen’s disease)f2JRHISCCHY
— > FERBAEEEFAN[15,27,28]
E B F I (Xeroderma pigmentosum)
BB A BRI (autosomal re-
cessive disease) [10,15] - &AM E G
HEERRA > —BERBEEHB TS
BRREELZEE - HPaFEsceH
BCC - FH MR RN BUESEERE UV
P2 DNAN B HEBEREH - H—&
SRR AR R R R
) B 1L AE (albinism) » FALAETE B BBERAL
FERREBCSHER - LHESCC - R
AR R (Dyskeratosis congenita)&—1&
WARNEERER > EARBHLERS
B9 K B RE fE R P [10] »

= WHRARTHREERELE

LR BRI R AR

2 — 2 B(metalloid) T R > EHA Y
b BA B 8 SUFBVAKRTE - K
R B RRER S ER A ENEE > i
FIRBAL Y (sulfides) » Bt (arsenic sulfides)Zi
EHEE R F - SMEHEF
[29,30] » ELLHRYTEEE U LB H =41t
MB|ZRD - REENERT > THEWE
£0.02 pg/m? [31] 5 —RRKISLAJIHAIA
AIKEWEFE0.0l pg/LUT » BHESHET
#%50.02 mg/L [32] - WP ABMITY >
FERBFER IR E=ERAE
ERMIER > CEEMIMENSHER
1 pg/m®> THMZTR)ERHS SFEIR
FRE33] - ERERT EHEFA SN AR
B MRBREXNBERERBESSHER
® > BUKILRERR b S AL PR BT S - BRIE BRI
o 8 TR0 T /K A S Y RE[29,2]
HHEYEERLRERBRE P AR[29,34,
36] - EEBEMEBEMLE - 1685 R
BATHIE > MK EMERE0.35 mg/LE



BEEME BREC

1.10 mg/L > Hh L EME=HMZILLA A
1.2-2E01 [37-39] » BBk AIZK A R ER A g9 ]
RERALER AR - EMETE ERE
tEFERE  TEAREREREEGS
B - BREUE - BREH) > BOERIEEL MR
YEBBRR MR » B RS E R AMRFE
H2£(29,30,41-43] © AR EESE LR (i A
> RUBILMBEERL > HPFEHER
LTS YIE - BT AT B T2 ot e R 7 5 UK
EMBARE  MRBNABENTAR
5% o

2. AT A

£ O IR R R R . EERK AN
M =ERAER - RBUERRERER
SRR NS BN - IR0, M R RS
B I5TR B A B A [44-45,40] - B E
WEE > FUAMEREHRI . MEBEHE
1160% » 48 i FREPEME[46) -

ZRAEIEE UAs, O TERFFLE -
RITHZ AR Z R ARHE KNS5 pm o Bl
REPVIRA EFFRE > BRHBEEHHEE
W R TP BT > 17 it 1B R R [47) © RLARAE
0.1-1 wmfEFRON > BIBR AR » T8
PRI > AR B R A 42% BRittt (48]
N B AE T T 2 8 1 2 B BRORL O T B i
ZHRE R D - ABERBMAER > K
JE R R R A T R AR (EHR I EEE
D TARE R AR A AR B [49] -

Kl B IR E SR EEA B YR
R MBEEE SBEHT[43,50] < A
BYRAN=ERAEW > EEEREN
B - BRI o (HRE A SR b
BHEEHERB) - ZEMEFRTRESE
(sulthydryl group)# & » T [ MG 30 il B R = RE
[52] » EHEEE & AEH (keratin) YA -
WMEA%E - A KB IGEN ER AR - BR
T EMFCREEEBARY - Eg TEAH
BER AL S fE(metabolic phosphorylation reaction)
[53] > BN EEEP[54] -

SEAS T TE B8 A B9 AR Y8 ME (biotransformat-
ion) HE B - BV ERERTIER . &
ABREEYIRF R =Em[55] > TFELER

ﬁ*iﬁﬁ@g{t(mcthyladon)ﬁ%fi% » | E
E#H Y Hdimethylarsinic acid (DMA)
[51,56-58] Flmonomethylarsonic acid (MMA) °
M EE MR TR SRR - ABREF
AR BRI 5 20% MR > 20% MMA -
60% DMA [59-61] = ABEE BRI 51 U 1
B = (R 2/NRE - 8/NFF 8K - B
EHERTEANL/2, 1/471/8 [62] - HEE
B PR R ILE AR > 2. 1 R BR60%,
9.5K I fEER30%, 38R FEIEERS.7% [63] °

3. MR E
a. BIEH &
FEHRERY > TA O RERE
BEF50F300 mgthF &I [64-
66,67 - BRI RIE AP ZHITY
YKy > HEBEAE B K3 mg/dayll!
GHI[67] - R D ERMERT BB A
B ST S BGE R B 49 £50.6 mg/
kg/dayB E R e
b. R BRI AR
B G
OiREHREE > SREGHEL 1B
it TR DBEAER[67] © & FAntof-
agasta ER KA EWE0.4 mg/LAK » &
BA TR - BRESAER[68] - M5
B BERER - TERSHORMMBD
KA EEETRE -
I RN
EMRRMRRE > GHENRSR
EEEE > HPE84 0 - gmmREd
FIREBHAL M BRIA 25 TEAR [68] - BRRB
BRS R R FPIES3KR (3.5 mg/day)
[67] » RARBEHEBISHEAEFRS mg/
day) I EH B E[70]
O R B E
£ & F|Antofagasta iR B BF 5% -
ERANEZHRRERHEE40.8 mg/
LEKAK > BAEMERBEHSENTRS » K
FTREZEZEREBLOIEE - EREE
PHRASHEHKPLE - ERERE
B4 R B R - IRE SR o S
o BT R JE R R B BK T & B 490.4-
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0.6 mg/LEIRIK » HEHWREEER
TFraziu[2s] - REREMBENHE
BETA[72] » PLEEF - RIAFHKASH
BOKE - INE A BRI A & M B R
[73,74] - TE R M AR+ H 416 B0
K> BURC B ILE RRNIEEE T
o HESRAEHE—RACOS5) -
MR

AREREMZE > g5RRE
(encephalopathy) [66,76-77] ° /NZZE|
REF > grlEPENSRSRE  H
AR S REW - KEMARER
P [67-68] - EAKIEERS mgZ 10 mgh
MESEE > gIERABMRKE > &
ERREY - BRERMEMERED) -
PP J T gk

KRERBEN 8518 FRAE R
AIREBE o RR B SZ RS G A9 P54 T BSE Y
B REMIETFELR - R
B FFEBL5[67] - IR AFowler K AY
N> R HIIT - FFAEIESE K iE(L
BIZ4L[78] - HEBFRNGE > G810
BR ~ B ¥R ER FFRWEFE[67]
B B

gAY SR A AR IIERE
(hyperpigmentation) » fA{L3E (hyperkerato-
sis) P& TEFEAE - BRTIEERRE RM
PR EE R B RS [2,35,79] - REE
ERFAN . ESFRGHREARN
EBE o &R ITE 8 R E R E 2R e
2B A E BN (melanin)Z #([34,80] » Bif
NREHEERSUERTREE[81] - W5IHEY
i B A B Ak (hyperkeratosis) i % & 2 8
B (multiple) » B &8 H A 16T E B
AL - (BIREAER T - MR - F'
BEEPFIF[41,30,79] - EEH ZLU/DEE
IR ERA04Z LA TR -
KEE AE RS E FRE R
B RB N FE AL - BESR RS
FEEHY A AL i SCECE (Bowen’s disease)
ZHEBESMNEFE > ERALHALL
fiE(arsenical keratosis) Bl SCERAE A& 5
JE AR BE P ) SR A R [29,34,35,41,82,
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B RS AT A AT BB B T

83] - BRITEAEMALERMBENTE
B > AT LUE 23 4 AR RT biological marker)
- BURB AT BB N YHE > Hb
BEKAKEEHENFTRERR) - &
#1[69,83] ~ HA[85] - BFGH[36] - FH
KEE[79)FNEE¥E[2,34,35,3] - HHMERR
AR AN FowlerRIRAIRA[86] > B
BT ZE SRR SR ) BB [87) e B &
Bl TRk LA [43,88] » sl & Bk A 22
562]  ¥FEBWHERIENIA
[89] » B AMLAEFI AR ITEAE -
BUEER

Hutchinson 18874F 1 St iR F 4
HERZEY) B K R — BBURE T [90] °
RUKASEBMOKAK > RO
IR & RZEY) > B8 (5 By S A FE B 2
BN[91,92] - B RBIEH) 2 I MFED 75 2
EEESHRBATHEFENRE - B
R AR EH K S E%0.001-1.82
mg/L > F3/50.4-0.6 mg/L - HEH/ER
ZREBETERTHZ106 > THE
JERER BT REGEH K SHIRE > 21
B EMERR - B & AR R B RR
BATHWERERZ KGR R > BEH
KEMREL 2R ESEHRIE4-6) - 7
BRI A BARB RS > R
R 3 1 4R A0 B2 R F MR (LB T
> BERE KX & oo B 1 fin i B 2 1
7 - BIEFEER > KRR
EEREFILRAEAKIEE  BE
FERBRATRANRARE 5 [93] © Ik FFowler
ERHR A A > LR 9 A B M AR 3
(86] - REEN S FEBMIHERMN T
N > R A SRR 5 LR R [04] -
HEELATEFEEES MBS K
JEHE[95] -

HEEREREMBENIA94-
98] » LA BKEPRERBER T A[99-103] » ¥
PRI S 22 R R A SR B P T 5 | A B ST
FAYEEIN © FEAnaconda [99,102,104-106]
FTacoma [103,107-108] 7 1 SRR R Y
HRPEEER > WAL ERNEY &
Bt > BRIR ASEASTRRE 2 H > 25H



BES BB

BEXNEHIEZ - B RASHEY
[86,109] B8k Al & B K Y A T R 57
B > JRER i fE Rt 2 T B A A
BH - BATHRETE L > ZERRRETH
A A EESE TR BERFIK & B 2R
BRUEHR[4-6] - TE XA REARRE
BrFi > TMEUREEEHIR 3 1 4408 T R 1Y
e AR L IR T > BEFK S
A N ERZE BN (7] -

& FFowler R IR HY K2 &% A& [110] >
RENSTRENEERE LA96] > #4F
JFF B 1M1 % J& (angiosarcoma) fE B M HE N &Y
HE - ZEENREETHE > B
- BRUE - TR ISR T
(standardized mortality ratio, SMR) > B{Z&
RN EEHIE o 5L R R F R R
fEFET-2R - BEAHRER B A0 ST B 2 1
e A REARBATT T - 3144BEA TR AY
JiHiE ~ BERLRE - B BRE - USRI 4
BOREALSE T R > A KEMERIE
A7) -

c. B H RS B SIIT 7E

AFERREHLEY > Bh/hE
B KAR - ®RT - O%HY - ETR
B BUR 19 AL 16 1 A (initiation) FIE 31 F
(promotion) B B# - & REUR AR HERH)
YrEER A E R - M5 BURY
EANSEERBYAEBRROAR - £F
BREYH > AEBRBERHIKE L
(atherogenic) T B (carcinogenic)#) 1E i
[25] °

SR T BRI R B R R
B RERSAEEHERMER
FHEERREU TR
(MR FHEBMHN 5 EER

GIEES
)P BB 5 B8 2 % 1 (clastogenic) > &
{5 40 Ffa 22 b ok e 5, 0 R A8 R AR Y
e
CMERRBVBINATSELARE
# (chromosome aberrations) °
@OABASHKERBENH > FAES
RO R AT ECRLERE

e

B o
Gt FFEIMHIDNAK HNAR - 2T
MDNAB P HIBER - -
m‘ﬂi@ﬁi%%mﬁﬂ@i%ﬁﬁ(morphologic-
al transformation) [25] » W &FHEZFEFH /D
1 R4 0 3 A B B 43518 (gene amplification) ¥}
£[112] °

M ERWENERSE FESE B

mE

EEEVRETEEE - ZH R
BITHE > dREHERRAEAGHSE
ROTRFIK - T BB 3 1 B A R A i i e
B o R EMERREEE 1 2828
REBACIHE > 2. B EMEEE L SADER 5
K HBRIA—FE - W - BonfgEs
WS — AR B B R E AR > — IR AT
B H A —RRE - R - HEMEES
(2,35] » MRURZESE A > M52 B 7 U
B A M9 (epidermoid carcinomaBISCC) » %
JEAMFEBCC) » 3R B2 R AR LS (intracpiderm-
oid carcinoma)TiE & %! f%(combined form) °
Horp 2R B2 AR L2 BB B A (L E (type B
arsenical keratosis) * ¥ 3CERE R A 8 R A
(Bowen’s disease and variants)f1 3% { QB ot
ALK AERY b B2 9 (intraepidermal epithelioma of
Jadassohn) o & Bl 84T M [ A9 B 7 e
T R R AR 58.4% » H AP UK RS
50.8%, BRI ALAE L 7.6% » B L IR ABH R &
19.3% » BEEAIAE L 15.1% > REBESL
7.1% [34,35] °

REESBAFLSHE > HhaglXK
fiE > BCCHISCC. » 715 | A4 75 42 3 B 4 1Y
MABRE113]) - EFRBEESENE
i > EEEAMBEY > flingsRUvEST
BMBBITHR > 52 R EEARR - %
MRS TS TR R R REIML - 814
AE o BB S A BURYI BT S 2 B
BURHEESBEZOHREERMUR
51 o BE R SCERAE (RALE R A ffusz) - A,
MREBERRL - BEEREZEH multfo-
cal) Tl ELRBEB M [34] - WM F AT E
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B BB 2 BPER - K/ d 1A ER0R
A ERALBEER - T E285REAR
RSN - #5IEASCCRF LR H AL
I SCERAE B8 B T % AR [29,34,35,41,82,83] » 4
ERZBER - T EA B RO Rl 2
FEMMYE) [114,115] - FeARRUE - BEH -
EHEMEE R EENRKRSR - M5EN
BCCH TR LR » MEKHHEERE
#130] - BEMEEER(nodular) » 32K
U (superficial spreading) » T HEAUIKAI A
JERAL B 28K > REEFEBSURAEE 7 > B
R ERZ 2R ERE E K (benign superfi-
cial epitheliomatosis) » TESU&_E3E % f&BCC
B SCECAE o A {LAE (arsenical keratosis) L FF
BERMSCC » ERIEA—ERBHALR
HIEET -

18 PR Y 1E AL JBIR £ 8% B (multiorg-
an)VEF > B LB AR ORI > 2% A
IR R [5] « AJERRAEA B A A G e )
Z A AR B M AR B R - AR F R AN
(Langerhan’s cell &R B & #5271 5 A B A9 Al
RN - E2RERA RN SRR E - H
T & (T4 A B A DU e e S - dh it
W5 AY B SCER AR - bR AR B
5 A b R M B E  D > Th ELBR
2R AT > BOR T RE T R AR B
PR A2 RERE B - M EREE LR T i —
HEZAA[6] - KREAFRALLAELE
TR EIRRRIE T > Rt R R B2 1 T
7 A\ (FL3E I SCER 9% 1441 » BBC 61iZ » SCC 6
AR EZ S F IRAEE - IEFRK -
TR R AE H SMBLE E  B R TR R R
B> HIERINEWERFE Z HRZEE - 1t
M KA 2 AEE RO - (DIBEE B
FERARE ZETAEVIRE - SCCABZT
MEHREE > EBEXKREEBCCHD
[117] -

TERBEMSBET » ERE SRR
(5 ) i e 8 B I 5 s ot R Y 2 I
BRE R - 1B R7EF FASIE R B B 1 T
F & RB HMkeratin 16— EHAEERE
PROLEEKs 8.12BTETTHIBT AP BB > KRR
HolE BB CRABENIEF R > BF

H #1996, Vol.15, No.l

B R EIE RTINS O ER B T

FRER—EREENRET ; Wk SRR
[ A B BRI ORI IE % 8 > Ks
8. 120 BB IE T AN MEZ£RI[118] - thid
FESSTE AR RE B 2 S BV B BB VT e
HYIRE -

RN RS > —ErgsiERk
4l (endothelial cell) #2 F Blglutathione
(GSH)ME D TE ARG E[119) - MiE
T BR A A B3 Go BARY BT [120] » I
BREFMERAMESEENENREE L
[121] > WHIEHSENEER > HIIIDNA
ligase » WIYEFA[122] - WERIBFFE P BB L g
R B A\ IR A S MEY S BUEKRE R 6
BEE123) - WEHRBURHLUSEKERER
FEFEMEER > MEtm2ERREAEHKE
BRAGIEFE [120] o 1007k 2 BRIGFE ¥ B F AR
FRAE B B BE B R R 7€ 30 ) A4 M S g R
[124] - RE RERFEZMHOHRAZHKE
B> ERPREE Y > ZHEYEESE & (phytohem-
agglutinin) R 5 [ HE# TH E Bk 2 ERY 382
A GBREBEEEEAR - HI0 5K &%
[125] = & MR B AT Hb = 2 Bz & AR A9 AR I
B R A A > TEZAEYEESE & (phytohem-
agglutinin) IR - b IF B2 R0 BE Y B A%
40 H B 25 5 1 UK 5 TR AR T 2 T R e
(thymidine) » MFRRFEL P EEEYEEER
AL R A Y A 126] -

I KRB EEBEZ HRTHERE

MR IR » BHE18984FAE » BIFERAK
MR E R SR B AR & [126-129] > HR
KREEREE R ARBIHRE > K=
HEAMFANTHBRELR > MHBEEREMN
TR RFAEFR - R RHAMTEET
[84,127-130] » &R 1968 LB BV
iR > BT 2 KB R R » BRdL
AE SR THE40421 BER > REHZ
BRRBRTRRET 42895 » MR g%
W AALIE ~ R U1E G KO M R B AT
£ fRlmETH271.0, 183.5%10.6 [2]°
B2 R AT R B A 2 150961 »
AALIE A8 B ULEAE B IR B AT R0 P L )



HENE K2

T B Gl e B

R <
VR HBEETW < BH
EXWE W THAEE -

T B2 ¢

BESBaELn « vk

FRT) 3 o 34 065 el G ke

%&E@@@ﬁ@&ﬂ .
0

(€)

68 BRI OY LB ‘
S TR R TS . B B R N B R N s L R BB 2T o LL6] Buds],
S O 90Ty B LB Y N 2% 16H0b (@)
ERHY¥XTEYET) » T RER R HE W EN TR E G e FMLCEMMN GBS X AHRE 8961 “Ie 30 Suds],
MBEEENYE IS UZVRE  FWHTE @HEHF
FEEHZEAY L Bhed H W o W IHFH « SREELHM T YEIF « &
BRI do B CH B REN o MOIJAY W « BM/ YN/ TR BB TR b o
fik 5k %E0 « %P'ZT « %99 N 2(%9°LS)
EHHEWIFN T -« £ HH YL R OHREY « TFEEMED « ¥ Z 160 | [oLIsIuL] o (0g1)
HEF « UMBHSTE » A D - YIRS ity B 2T T B M R %0886 o = i $961 “Ie 12 zoneyD)
& AL P W BgR 0L Ll
EXR B e - vam b BB A B LA TR B 0E T A76G61-6¥61 5 840PI0D o 621)
Y EEWCY o < BEMHI R e 6 T1 00 BB 20 N B T P B o E= 10 TN J A T $961 ‘ondoSrog
T/8W 69°0-60" 0% 3 Bkett £ N/ 57 4 EW 40 o
%S00tk %0 SEF L4 « S LLRY GH BFEHH 202 (Y8016 « Y6LIS
g TE) b B R o dyb- IR B YEIF 2 g Mk o KB EW MR 1809 ®z1)
T TR o WS « YWIFM WA%E e T B 0 1 () Bkl S o) Tl B L TH5P961-5961 o g961 parepun ‘ajuang
TR BT N o %S ek Y ¢ DY EMT(1£8L/L839) %ISEER, o RS 2 gy e[ 9p zaydueg
YRGB  BERNYE .
BB TR = o
S RENR ) A 0E o
S B B B T R o (sasoueow) o] (T YHeIsIrS o (Lz1)
NG X o MERY T EHEVEREH BT P 3 L) 5k 8681 ‘1hen)
” (W52
& Hy e
b W B ¥ 8 # oM ¥ 6 3 4 )

Y WHTHFYHEE T IW  T¥

FEEREE 1996, Vol.15, No. |

10



B SRR AT R R B T

B

B M VI T 3% W TF ) b TR 2T BB T o (miseBegoruy
R k3 : HDHOA GG 5 B Bk
HE MRV TFRE chiy o MG EREYEH « EWEYIFEZMCI0 o LR bt Ay 1L61-8961 e
E7 BBy T B e E S0 H < 9¢Lfg0O B 4 7 ) 1/ GH I [l
[L6T[E896 1 RN 1ok B ok YESWNEWELHL I HEMTE » YV wE - FENEY
Mg < kMBI ATL6T o X8 /Y /UESEI00ETT000 HYSL TV 000fELCLET o (ee1)
HMRORFRES o MEMWE « MY TP RE I . 27 AT LL61 “YeAp[eZ
T ke N RO [) BSS o
B— T
N GRG0 TR Ak FRE R IS o
BE S Avddny g « ) Y
PR IE  BREG 1L8°061 : LIy « #G961
[e 32 UOMOIN £ B 4861 ‘uo8o1 “yunoy) sue o (Lg1)
JPuleqpy UuBWPPUY o (48] b 05 [ 26T ket g A e o = SR U B 2T o E¥ LiOHBHF 9261 “Te 3 UOMOW
013 « 6EF YA « 8913% « IV LA FIHLL «
1610k 47896 1 R LR B bt YV B 45 o S 1 EE
wddgo 0F $iy LTI O A A
1,61 ‘wddgc 047896 1H « FMdURrANYE o BHTISEIGJOIUYA0L6 1N o
BFR YIS « T BT BT R . fig) bk G
BB T H o LR 2 by [f] 7 1L61-8961 3%
22 ch i Oy 2 B o A NCYE « B/ 25 1L61-8961 o (V6V8 : X < Y803 : &)
B WE WGtV B E I . % LGP BISeSROIUY TR o ée
EEEhivE kAl AAE ATEUD EAUUFEGEEE it o 23 CRIE L $L61 IeAIPIEZ
B0k F A AT
H BT R F B o
By
THENEHEZVIZE
R Bl [ B YR M o BOCEde B B K o ﬁﬂv
U (SR « [ o T EE 4 ST < ok B G GRS YK e Tt o o [ B8l ¥L61 ‘uberg
ok B LN D: JuiVe- " o [l Z7wrddg 0-92 0% 3 et MO g %86 N FNenINZ G . #8)
YU BN [RHE o k%ot SOF B ok LLRH G20 T 0 ) B Hlf & o T i fug 2AEE ¥L61 “Te 30 uiderg
(W52
" . - ng
W oW B ¥ L # oM ¥ o [ 2200 Ny« By

()% W = H W EFbAW  TF

11

#1996, Vol.15, No.l

.

e



BES BEE{

R ALY HE R .

(FHDETE o F N B R 6SS TR T 4f
ZV8 « Aol B 9BNC VG CHRE Lt B ) « % SEEYOFHE N o ep
SRR i T R YOS Teh 3B < BIZEY96€ o B ek HNE G861 “[¢ 39" gunyy
wddy1°1-66°0
{5l By T 3 o LR Dok R HEy  AEHRF N R
S LA AR T . WA « B HEREG A
VTR BB« el ok LR S R S T T L4 o
B H B < HRE (00 1)) T it & 34 '8! sl WY R0 L3 R - . )
fapvmil gy 17 T < QCOMPESH ML Y e P AU I Z B o o WIFZHHNHESS o LR HT G861 “fe 19 uayy
By M)« ot
BT IR W H S ARa T .
HRENHRYE MBS RIHE - B4 BROYE¥XHKEOY o
bR L dE e Y400 BB AT « ST B 1L F) - (S00>d) W3 DU TR Bl B g [ “ (68T)
WX B s ST E) F e o BRI B[Rl e i e MO B DTS o WENMMBOEDHETE o HOMBAT €861 “Te 1 diuyg
H=%
¥ MIIHY%0LE
6 DANCEH Y ch B8 T o A FEMEHE « H5GC
ZUWA Y B 7 gremded « g 110 b P E W UE
12T s L R NE B Y) Bk G ,aJEMQWﬁmw”ﬁﬁﬂﬁmomﬁw
7 S B 0 PR 2 [ T SR S 8 ART) by remded B cIET) by HE
g R g emded o M IRRIED 3 CLHZYED : BB wddg00 07 2 Fkkn
Tt YE 0 BB o T IUk0 9T I 5T DY IR G NeEH Y8(%b 12) Y 816 th
NEE R B B N TR E DT B HE  (S00>d e AU & H < ©EZ88Y1 OpAUIA
B IR IRy o MEEIEN o BMHIR063/Y) %ob Tk TFD ) b 1P 9sof weg + i I
Y LE [ Y Sy ik sopnded (96z/G1) %16 « T} b Wi #(965/¢¢) wdd 1§ 0 E Ly
WYKL T B TG By B %311 « TFEMET965/9¢) %00l « THZY N B ¥8(%9°68) Y 968 Z th
< ETR Y E W ¥ D(968/85) %9 L1 B s Ly R MK AN BT o ¥ < Y8667 EeqUIV 9P
iy o B 1 e IR U8 S ok (818/L) % R HM bif fE W (965 /%9) IopeareS 119 : YIS o (9¢)
B BRI SR . %9" 106FF o LU G YK IR B 2082 chil $H 3% o HEE Y iam €861 "¢ 19 UeLQa)
o B e fhuddy |
WE FHRE N YT M BB « F " o 5 B YguoSa10
HERREEEWE WY - Rehi TEY Aunop dueTHE) WY o _ GeD
1B« BZH BN Y M« [HATT o EES B 004 b 6L6T “Te 30 ouSep
(X452
Hy 74 1L
% Ow 3 3 Y O ¥ i [pra:acge] NI

(B YW= H Y XS E bk ¥

R FE 1996, Vol.15, No.l

12



B R AT B B R B T

W EFELH S
G < BRBH R SRS
g < FIAME K o

BIZ0¥ < FAENETIEE M « dguneleD Wiy g
ed iy UNeIeD 1 R AT « T ET S Wy
< s T 3 ) e 4 =ty B 30 G fEo8POT 190 e

< EEE Y AKX B0
SEMOE JONIS B Fr Y M5 o
BPUOORUY [§|28POT 199 o I HIEK YT

(gel)
2661 “T¢ 12.5uopm

0' 116 0RF &7 8 1

WY - R R 20« wddroty By
T EI W H « B EE T ) Lo TR o

Sl T B 686 1-0L61

&

B A 2IL6T-HL6T
WU ICRE o MINBIET

)
0661 “e 10 usyy

1Y EFHEH

P B SO R A Y e R R T ¢ 9L
W b CERELYY MREEE

DT T3 O R 2T

MY < YRS WS S G B Y B 36 1)

(861 ‘Te 1 ueLqR))

¥ 138 YZY)

Y8I¢ : MR IE

(%L 650V ZY))

Y967 : M E
My "B hiE o

(8961 ‘Te 30 Suas1)

S LY R BB 30 D 2O

HiSH BT I OPEE o«  KIBHEBHTF

(9g1)
6861 “[e 10 umolg

100°0> S E)d « ZYWYLETR L o [9ZSUdBH-[OIUE]N
99°8THLSLFT ‘6LT : FIL ¢ 1V CEMLIOF]
‘60T : T YIHE « RIIUF L HY
S+ BN 2 T 03 « By=wdd Ty
09°0t¥6G°0-0¢°0 ‘08 0N/ « ByLo BN HY

T B 194 479861-5L61

521
E RN H 25996 1-796 1
1 BT MO T S

A MY

(9)
6861 “Te 32 MW

80FFY - k1t Oy

W—EOW HHFHEESTS  910£0°01

TSTFI < 9'THEL'OT ‘O'STFEE FH L « By
=wddg 03[ < 66°0-€"0 « T 171090 kit M
WA « 1WA BB .

Ll

BE S DO Y s O E i Er9L617] o

B=
L0 ke ok g iddog-0
= ‘65°0-¢0°0 hmo.ovwm .
m@<:whmmwwﬂ
kRN 2 oY
WSy oy 9861-CL61 o MBIV T

()
8861 “Te 1 uayD

S i L 5 G 40 A0ENHF BB o
i GO« S O« AT fig S 7 296 (1)
@lwoued Arewmd oMW HBLHBLEFH o hFEWLELHY RS . S 8861 “I¢ 30 U2UD
(W52
Hyw : Wm
oW B # & #HOW ¥ TR 4 Ny < 24y

()Y W =S W s E ¥R TF

13

I #ERTEE 1996, Vol.15, No.l



EEE RE

ERXWUT REERYY

< EFFEE S L MY Y E .
e e 3 0 B ke L 0 ) B
B s FHWHYTHBEZN W

SRGWHS LN THERUEHI
st LU R G B CH i B

B B8 (B A Y L e MR I 2 3 H R AT o
3 BRORE N R B Ry - MY
(reoA-vurdd) 57 3t oy 3y o iy (crl ) 2 i e Y

B8 « NN e S © WL T LR rareE=ge
TEHE  HUEEWTEN L HE «  WFWEBEF V1801
ey B 0 0 S 3 =t B o o L R BB 2 < T HTHEOSHE=Y 1 « 3 sy
YNETIEE YN« %l 9Tt e LR GH BB o B LML SRR o MM M G661 “Te 32 YonsH
W RO E
E ok LB BB 20 hE ) B R N G
- I 0 G g By R T I TR
% T TTH0k%0°L
Ul'T %O HL « s ly BB FUH
T yawddaz0¢ ‘6201 671 0%y FH i INE »
%8 6% %8 ¥ ‘006°¢ s\om.mh%
44 « L PR DT ET LAreEegE]
YA25080¥63-00 ‘61-01 OI>E M NAF MY o WEWMBEFH VY6
%6'S %6 Wl CIIYL BT MEOSE = MU « M (0s1)

sl RSB IR FRUEDRF

B OEMEWLNEE o AN 6660 TP 1IN0

GHZY BRI B < @
EUEC M E LR 2T

W Fpted
Yasjgmod TOATIS 7 T 2 Mok T 3R 01 e o b B

7

) A B 2O 19T
B3f o B
E R G BB

Y SCS GCH BH
B < YOI9'0SH % - o
i I 4 el ed i UmeIIeD

' I £ %

(Wx42)

£
# 8 ¥ M "

(W)Y We =¥ Y ¥ Fakd TF

SR HERT5E 1996, Vol.15, No.l

14



B - KEENBRITRMH KPS
RE > EREENHENEREZS) - B8
REFEERNSESRRESE > MA%
SR B EN BT R KRR ER > T
A B R i AR HE R A o

B R RE BT R [131]9F > FEBRAIK
BE0.6 mg/LHE » HZEREE6 AT
BIISON BB TE ERE - 4B
{LAE °

EEFINERPTR[69,132]F » WEIER
FEMER 25 A - MEMPFRTEER
BATEE » H a1 8 AL
R ZEHESCC » BRI TR R IEH &
NN

EEFNERE36)F - BHEFNH
KRS IR BE £50.411 mg/L - HH &R
M70%EAE  BEBRREZETRA
17.6% » BRIIEEZ BATRE11.2% > it
AE535.1% - BRSTIRBELLEY > REHBRER
FALRE A R UTEAERY AR S fERR M > 4 BIE
36.0F16.4 - B FREEFH /K F-F- 58 B £50.005
mg/L > THE B AEAREEA T A% H2.2% - HEL
EERENRNRE/NHRERAE  AEBK
REA2 g » EERAILIERS g - BEBIIEZ &
BB RE » BRIEEMERAILES
16%F - ([HREMF R/DBRERER » WA
ABRBENSHEROHE > i EREHY
EMEH AT RE R Rz o

EFTRZEMER KRS » 4BEBEES
KR EEACER EEERE - B
FIRAR B BRI B 2R L 16 Bk B E SRR
7K HiL [ B fe R PR =i [133) -

TEHA R P BRI SR — B2
R e M e o B T 2 A 5 B M R A ) 9% 6
(134] » BBl A8 R F N ES SRS
R > HPEEBCC ~ SCC - FF4lE
BB AT A ME[135) -

EEEN A BRI R [4,5-7188R > 2
ErE Rz - 2R - m4 - AT
HEZHKEMERSHE > HERKEEZ
SMR > Bus Al F534 %652 » MEEENE
EHuRSMR = 100) - TR &2 SMRIE FE
H - HAGHEREHF  EABHONBEE

FHERFEE 1996, Vol.15, No.l

B R RAT R S R R T

o RIKIRE[4] - SR BRTHIEE1973-
1986 AISE - R E RN 7 R A0 F il oA
SR > BHEBEF KRB A B N 3 i -
TEFHKIREE £ (< 0.30, 0.30-0.59, = 0.60 mg/
LN =#HEREY » BHENETEAFEET
RoRIE1.6,10.7, 28.0 5 ZELHRIAL6, 10.0,
15.1 [5] ° AT RIS | 4 EABE T BIET-RE K
K EMBNERARTRY > £RE
ik s T34 - FKIRESEMOo.1
mg/L > BN ETE NFEERARIET R
B4Rl mo.ofM 1.0 [7] - AZEE AR
BB 210 R > F F ZBE B WeibullFF ]
/B8 I FEAE R (multistage-Weibull time/dose-
response model){EZH4T > BB MR B fE
Ba e REBE AR B =R 5 50 > T LRI B R
B ERRE - BEREBEANTHEFENEHT6
%o MEBREATHERE pglifh > Al
B R A fERR YR T 432 1.3 [136] ©

£ 32 B B 8] Y Lane CountyBT/ERY4E
FEAHBARR JE 8 op > BRI R R A0 B A oK
AR BIR 2 i 4 AR [137) > EBATRER
B 23 BROK B R BE RS ) Y R - FESEBIRY 55
—TEA BT R EF > 1Bl Anaconda ARG
PR ER) Deer Lodge®R » DA K 88 K R UK B £
HSilver Bowil AR EE » HER A#3t
50610\ ; MiLAGallatinfIPark AR A% BRI >
HERABA55525N - IRMERERZ K E
BEARER - AR EREP LB 2R
> BIILH 161610 K @R I BHEZ © Deer
Lodge BR i B2 M F IR L B AE RN Bk
sttt > FEE LN GallatinMPark W ER © 1M
GallatinBRHY BB 4 27 Bz g i FE B E HE{ L
BAER  WEIZEE N Silver BowBBAIParkER o
EREHR LG RGEERTERF > flH
% BEEE - IZEEENER UKE
ROBHBRE > TR EEEES
o B R A EE SR [138] -

ERETAENHE » FIAEEETRS
FACERT - BRBUHEREEEERM
TR BE 2 G IEABER - T 2ot A SRS 0L 48
B BRE > I B AR SN e
[139] -

15



EEE Ra

N BEBRESRENEEZEBEHR

RPN > FierzfE 19654 s —TEA B
& PHEEY B R I 2 [ B T A BT AT
HF R ARA 1450 2 7E6-26FE AL B EZ
3.8 g/LFf Fowler R IR B » {HIE
B R RA262 2 BIEZHE > B4
622 FHESME 8 R (neurodermatitis) ~ 72
ZIBHEIRZ Mee BHABEIRT - 1B BREREE R
BH 1ML EERE  HPF132BRE%
YERR B - TE262 B8R B EF » 3106
ZAEERE - KERMACENSEE R
BEE T B A AN B0 o BB 7R A9 B FE R
&> Rt @A REEREZMME > AW
A ik = 3 BRBEAOBR 1 [86] ©

eV R IR S I 70 [140-143) %+ » H
TR E R R B Z Fowler R B IE R IR & -
MorrisF R &/ 2R BB B K EE - XRE
fE - A EITIEREMAIIE[140] - Roatfk
¥ R R I Y OE R R R R 0 BB R 49
[141] © Jackson KR & 89 L BRmBIEH > B
LB EBCC, SCCRERNE > L4
95 181 25 7 B B 1 3R A AL SE [142] © Knoth R
H— 2 BHREEERRERE - — 2B
GBI — 2 R B R R LB A Lot
JBI[143] ° Sommers TR 1927 & B E M
EERPIE S > 122 EFEER AFowlerkk
W W R o T — B R MR T AT A
YY) WALHBEET RZE RS > UKk
{7 E] JECAth 2 IR 1T 2 2B A B [82]

Cuzick¥R & fth &+ 31 5 7 1945-19694E ] AR
FiFowler R 1A R 478 &R A FTVERIBF 2 »
HREZA Fowler RIKIAEHB H —EE
T ZHEREE o IR AFowler K K BRI T
Z [l R B 2 AR - HoP 142 A7E1969-1970
BWARE - TR AP EEREL49% > B
PR EE S 1% 5 ERABEET » E5%E
EE BB EERE - (EERBAEMTE
AERE > AEEM RS TR - fih &S|
2 AT - ARTERE - REEEE > &
MG H F AR E AL E > AR ER R
BEEPAIH144] -

Tt BEHRBEENBEREZABRTR

16

WNER3FR - FE=FA M B A A 5
R [145- 14718 F > H—2 I RE R A5G
AEmARBRzEERTA > MreE =
REIARE SWEES mg/LEE K BRAIEK
B FIOZEER TAZ FEMWE LR A
LIE » 172 B EFELL  =KBE > 58
NG B B G A D AALAE > AZRRAE
BEMIEAE[145] - B AMENBIEHSE
EREEN ZE LM Moselle 2 H R > ftb
MRER SR EBRE2-174F > MEKT
AIBEAE A o 1L BB AY8-144F - #E27 &k 5l
o Fle W ABREBEHER > Hbaf
126 BT REE » SBIBEEE > 3 RITHE
o B AR E R BRI E R E AL
E[146] ° 5B =1AEk & BB R E IR BMoselle
MEEE LA > g RER SR E
MR 19424 1L & FE > 1960-197 74 1T BE
M - FE163 BN > BARE - B > JX
B FHEE & 108 N (66%), 30 A(18%), 54
A(33%) » F5N(3%) - LLEL 163248, -~ M7
B JE AR E ARG R » BT 1461
fitife > WARBH MR - FEZHELT
HRRE B E AL AE[147] ©

E—RRBIERE[148) %+ > 1887 HIE
B EREN, SAEE - HP16a2 RS
MEBENEEE LA > —25RASHEY
AR K EEMFE > 55— 2 RRASH
BV GERE - EHAEIHGE T B AT
L BF 5T > RIEHETF R AR 1972 &
19884FRISETIRL  7E141 BB BB MR
PEAREIES - A3 BT E > HIET
T B 1526 B SCRAE » £ &R BAIFR
ERE > —AFFRBWIRER > — ZRIFF
R FLE A ARk I [149] -

N ERHESHRRET

ERMTER EENFECHIR BT
—HE > BESEHREH > SFEEE(2-
7] ~ FUAREE[84] - RVEEF[130] ~ B HI[60)FniE
B[127) 88 B - IR L IE B A E
EEERY > HPRKESBA TG F %
SEZETREEE > 40421 ZERETEE
FEE BB G RRIT RS E

FHERETE 1996, Vol.15, No.1



B REE AT R R S ER E T

B HEEHE
G WHEWHE B
e o SR EHBIE - TR
WD « T )R chig o

L0 B
bl G 0 3 B B W B o
B R B %l GBI HE « %bb 1 4501 G HE — YL .
Rl R FER SR chif < FBIROLEI6ICITYTHL o Y EKGHEEGLR NI OIMOT .
QDTN kY TPL o BABYRENHS (] 2 B N MY BOAPIMOIE M o B 6961 SHEIR RIBLY o ¥ANF 0861 TP PEND
B B S Y @1
HEOBMECMOM W RV Y« FHBMATHTED — 5810 1 3861 e 32 00y
T b 0 T TR T L o
R i Y45 VF FR¢ch Sk L g 4 o _ - (w
CENMEE  BOWIFE R ERGNTO e BROURECMOIHFL BWIGM  SL6T “[e 0 vospe[
Ny
U U TR DR H
BT — ¢ Y kR Gl
90 [ty B - BABOY - ¥ (0v1)
BORYPWOIHEFHR VM o FUEBHFRED— o HUIGH  PLEL e SON
N
BB ERTL— Y
MBI E T — Y (1)
WOPEPMOITEF R Y MR o MEMVIBE TS D — - 5810 9961 ‘o]
%ﬁw .
HOTREY B Y AT
SHETWE  MEEE) o U B L 1 i G g T 2 WK 3
WU Z Y [E1% 5> BB E 10 Ve L (98)
UMM SHEZOH o WYHRFFZ01 « hRIYUWEZTT e GURMPIMOIRFZ T XN G961 ‘214
HEWMHDEA S W EEFUEF T
T R HEFT— V MHSE T _(c8)
ORI PO M T THO T b o BEHTEFILC B8 L —
WX 5%%)
Hy 2%
oW B ¥ % A AR Wity < S

YW THF YA EFFR ¥

17

Hh #ERTES 1996, Vol.15, No.1



gy 5 2 171
BAW e BOE B R T« BB R B ZRGUHE Y BETL
FHEZT BRI B R Z Leh  TE 8861 L A70L6TH « M &K 671)
MM FHZIC  RBUFAIUHZ ST o« MY EFHMIYH o iy a 0661 ¢ 3 2PUSL
MO IR AT
YTHEEBZHE MEEFTTNGRE b B
TREH R ¢ B P e M TR L o
el M) & WY Eor st QHIGYT L  CHIFIRIF - Sy W LYy LL61-096 134842 o
FROHEA « gl < BT o 3y THGR B A% €01 © (%€) V'S (%g¢) T chEFEACI61 o
+ Y8 (%81 Y0¢ (%99)Y 801 B8 B B i BN B U 8¥1)
R OHIG SO o Ok TENMIOOM < BHAYE  BHOHE  chYIKEOT o 3 YV THIRELIPIPON o A 3L61 qenyou]
G S Y B G R B )
Z g © By BY 2T B W R B ) fg Sk L (¢v1)
B Y THRESHWSHHNTZ e MMME WREBHEZST » 5 WG M 8661 ‘uneq

X T v B T G ) —
Ay G T o
IR AT R R o HYISRBEETHUTR

BT BE(

T B 10 L0 BEHEE
VREEGHRENTY M MRS  MBWXIOIBE B BmENERRNEHW (ov1)
WA BN o TEEEOCH IRV HZOL « kM LT o CIPONGHT) = W T . WY 1561 Moy

THTBE SV HDC . o 20 2
PHREE  HEBWTI EHCH
T DYEHEHEEGSHE  MERENE T RuERHHERNET .
VREHREIEY 6 BHET S R REH . YT (pD)
VARG E I o TR WMLy THERZ o ERLEER S - RS 2561 W08
(x4s2
e Hy : g
Wow B * % @8 ¥ I G N 24y

YW ZHF Y W EFEW  F

R FE 1996, Vol.15, No.1

18



EMEBUERIR - B3k - LRI =BT
BRI RS % - HEMHTR =8 230K
FRERERRGER  EITUME HERY
PRI R  BRBEE BN ETE
BESK AR K FEEOK REHRZ RN
pnm EFH[150,151] - FEEEHRE S > WK
B H B SR R RITRAR - RE
B T AEERE RSB AR RSN E
HErE#150,151]) > ATREMIEEEHE T1E
> ERMAZBAS NG > HEHFOKER
ETEL o FFThEEAS R (LA LT 5 PR MR 4 A 1
RAEEE > BEBEREENERELRS
[150] - H— AR FEH > BB R
BIFTHEEARR & - BEKGEN R EEE
fmE[151] - WATRERFTIREAR(E » S|
g PR EBIER  EMEBUEE
MEE - FRETRBESERSHRE
WA AR E[150) > BEEEFR S
ERIEE FFRACH B NEER ER TR - B
F IR R A8 e R AR AT > B
REEOEBIBZNEER - BALMFRR
BREAREEFUNE §REI M EHEE
HABA[150,151] » T A S ERIE[151] -
HEREBEAR G BRI KBNS -

N RRFRFE

SRR ERATHE > SRAEHKE®SE T
BN B ERAEREENROERESZ
— ? B1956%F#E » REHE B GREEZ ARK »
MR 19754 #F Fr B #F B & 4 B ARk i
FE o & HoJE R AL 1L BRI H 7K 20-3554% »
A A SR FRAIEE ? ERHENE S
HE— SR o SRR RATHIE 8 5 8 E
fifi ~ BF - B - BB R A RS A BUE R SMR
MEFRT R HHEESMEFRENRS
[4] > EFEAKFAEEHRERSER
15 L AE AR AR > 7E SR R A
WERTAFEE > HRE—MAEERE - X
R EFE — B e S AR g > AR
R UTE RS AER TEA R
REOEWHERD o B8R BE 2 M A9 B
%> ME—AEEFEHHME -

EEANGHVFYMBRELN 20 pg

 #E#TEE 1996, Vol.15, No.l

B R AT R AR RR R T

[152] » MiBlackwell % 77l SR E & RE
REFEBHABERE] mg [153] - NEHERIEHE
M > RETENHAHEY ADMATIMMA
[51,56-58] ; B EERM R ML - £/hER
TR Z B A E (methy] transferase)#
M - SRR R R E R R
T [154] - EEMPF A LARRFERAL
FFBE[155] > FFRETIRE R B & R B mig i B
i > MERBAMNFELREESREE -
INE 738 H K & *F methionine Mlcholine 5 Y
WEURZ » erimsH P EEBEER156)
» T RE B AR AY B AL AR 7 > WSS Ay
fREEVE FI[157] - #55EBlackwell 3 i 45 & %
BEAT Hu B JE R A9 8K B R Z methionine [158] >
ERRBETHEMRES R L EE > S
W BERILA FYVIBIR > IR —
HERES -

BYERAENATREM KBS > B-5A%E
B % (B -carotene) K R IV HIFEE A A E
BEHM[159-162] - ZERBEKFERMPFRIES
SR E TANAREEYENBERR
H#VER163) - B-HIRERHBURRRENAL
P B B ARMERS B & A I RIE A > RIe AT 4
PEBEEERN RS FFEHRER - &4
o SR FTER AT B - B ) R AT B A R i e
FEAAHRA -

FEAE Y B A 1B & D B4 BUA (initiation)
» {2 ¥ (promotion) B 1T (progression) = AP
B EMR—EBRBMANNERE  FEX
Efakr B T RIE S o R ARE BERA ABE
Y > BEEBUBBEM R T2UE > IFE
AGF > BREBRTHREMNEMEMYSE
WFoE - A ae B R S MR R 2 FBURE
# o

EXK

1. Muir CS, Waterhouse J, Mack T, Powell J,
Whelans. Cancer incidence in five continents. vol.
V, IARC Publication 88, IARC, Lyon 1987.

2. Tseng WP, Chu HM, How SW, Fong JM, Lin CS,
Yeh S. Prevalence of skin cancer in an endemic
area of chronic arsenicism in Taiwan. J:Nat| Can-
cer Inst 19€8; 40: 453-63.

3. Tseng WP. Effects and dose-response relation-

19



HEE REC

10.

11.

12.

13.

14.

15.

16.

17.

20

ship of skin cancer and blackfoot disease with
arsenic. Environ Health Perspect 1977; 19: 109-
19.

. Chen CJ, Chung YC, Lin TM, Wu HY. Malignant

neoplasms among residents of a blackfoot dis-
ease endemic area in Taiwan: High-arsenic ar-
tesian well water and cancers. Cancer Res 1985;
45: 5895-9.

. Chen CJ, Kuo TL, WU MM. Arsenic and cancers.

Lancet 1988; 1: 141-5.

. Wu MM, Hwang YH, et al. Dose response rela-

tion between arsenic concentra-tion in well wa-
ter and mortality from cancer and vascular dis-
ease. Am J Epidemiol 1989; 130: 1123-31.

. Chen CJ, Wang CJ. Ecological correlation be-

tween arsenic level in well water and ageadjusted
mortality from malignant neoplasms. Cancer Res
1990; 50: 5470-4.

. Uroach F. Geographic diastribution of skin can-

cer. J Surg Oncol 1971; 3: 219-34.

. Silverberg E, Boring CC, Squires TS. Cancer Sta-

tistics. CA (a Cancer J for Clinic) 1990; 40(1):
9-26.

Scotto J, Fears TR, Fraumeni JFJr. Incidence
of nomelanoma skin cancer in the United States.
Bethesda MD NIH 1983 (Publication NV. 83-
2433).

Glass AG, Hoover RN. The emerging epidemic
of melanoma and squamous cell skin cancer. J
Am Med Assoc 1989; 262: 2097-100.

Roberts DL. Incidence of non-melanoma skin
cancer in West Glamorgan, South Wales. Br J
Dermatol 1990; 122: 399-403.

Adele Green and Diana Battistutta. Incidence and
determinants of skin cancer in a high-risk Aus-
tralian Population. Int J Cancer 1990; 46: 356-
61.

Scotto J, Fraumeni JFJr. Skin (other than mel-
anoma) in Schottenfeld D, Fraumeni JFJr (eds):
Cancer Epidemiology and Prevention. Philadel-
phia PA Saunders 1982; 996-1011.

Stoll HL, Schwartz RA. Squamous cell carcino-
na in Fitzpatrick T, Eiaen A, Wolffk, Freedberg
1, Austen KF (eds). Dermatology in General Med-
icine (eds). New York: NY, Mc-Graw-Hill 1992;
746-58.

Carter DM. Basal cell carcinoma, in Fitzpatrick
T, Eisen A, Wolff K, Freedberg |, Austen KF
(eds). Dermnatology in Genernal Medicine (eds).
New York: NY, McGraw-Hill 1992; 759-65.
Sterlind A, Hou-Jensen KO. Muller Jensen. In-
cidence of cutaneous malignant melanoma in
Denmark 1978-1982, Anatomic site distributon,
histologic types, amd comparison with non-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

melanema skin cancer. Br J Cancer 1988; 58:
385-91.

Stern RS, Weinstock MC, Baker SG. Risk reduc-
tion for nonmelanoma skin cancer with childhood
sunscreen use. Arch Dermatol 1986; 122: 537-
45.

Anonymous. National Institutes of Health Con-
sensus Development Conference Statement:
Sunlight, ultraviolet radiation and the skin. J Am
Acad Dermatol 1991; 24(4): 608-12.

Kripke ML. Antigenicity of murine skin tumers
induced by UV. light J Natl Cancer Inst 1974,
53: 1333-6.

Kripke ML. Immunoregulation of Carcinogenesis.
Past, present, and future. J Natl Cancer Inst
1988; 80: 722-27. )

Scotto J, Fears TR, Fraumeni JFJr. Solar radi-
ation. in Schottenfeld D, Fraumeni JFJr (eds).
Cancer Epidemiology and Prevention. Philadel-
phia PA Saunders 1982; p.254-76.

Yuspa SH. Carcinogenesis: chemical. in Firz-
patrick T, Eisen A, Wolff K, Freedberg |, Aus-
tensk (eds). Dermatology in General Medicine
(eds). New York: NY, McGraw-Hill 1987; p.722-
29.

Stern RS, Thibodean LA, Koeinerman RA, et al.
Risk of cutaneous carcinoma in patients treaed
with oral methoxsalen photochemotherapy for
psoriasis. N Engl J Med 1979; 300: 809-13.
International Agency for Research on Cancer:
IARC graphs on the Evaluation of Carcinoglnic
Risks to Human. Proceedings of a meeting of
an IARC and hoc working Group on the Evalu-
ation of Carcinogenic Risks to Humans, Lyon,
France, March 10-18, 1987. World Health Orga-
nization 1987; p.100-6 (Suppl 7).

Pathak MA, Fitzpatrick TB, Greiter F, et al. Pre-
ventive treatment of sunburn, dermatoheliosis,
and skin cancer with sun-proctective agents, in
Fitzpatrick T, Eisen A, Wolff K, Feedberg |, Aus-
ten KF (eds): Dermatology in General Medicine
(ed3). New York: NY, McGraw-Hill, 1987;
pp.1507-22.

Schwartz RA, Stoll HL. Epithelial recancerous
lesions, in Fitzpatrick T, Eisen A, WEIff K, Freed-
berg I, Austen KF (eds). Dermatology in Gen-
eral Medicine (eds). New Yourk: NY, McGraw-
Hill 1987; 733-46.

Lec MM, Wick MW. Bowen's Disease. CA (a
cancer J for clinic) 1990; 40: 237-42.
Neubauer O. Arsenical cancer: a review. Bead
Cancer 1947; 1: 192-251.

Sanderson KV. Arsenic and skin cancer. In:
Cancer of the skin, P. 473-91. Philadelphia: WB

sh#E#FEE 1996, Vol.15, No.1



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Saunders, 1976.

Sullivan, RJ. Preliminary Air Pollution Survey of
Arsenic and its compounds. A Literature Review.
US. Department of Health, Education and Wel-
fare, National Air Pollution Control Administra-
tion, Raleigh, NC. 1969; (APTDG 9-26)
Andreae MO. Distribution and speciation of ar-
senic in natural waters and some marine algal.
Deep Sea Res 1978; 25: 391-402.

Welch, Arsenic exposure, smoking, and respi-
ratory cancer in copper workers. K, Higgins |, Oh
M, Burchfiel C. Arch Environ Health 1982; 37:
325-35.

Yeh S, How SW, Lin CS. Arsenic cancer of skin.
Cancer 1968; 21: 312-39.

Yeh S. Skin cancer in chronic arsenicism. Hu-
man Pathol 1973; 4: 469-85.

Cebrian ME, Albores A, Aguilar M, Blakely E.
Chronic arsenic poisoning in the north of Mexi-
co. Human Toxicol 1983; 2: 121-33.

Blackwell RQ, Yang TH, Ai I. Preliminary report
on arsenic levels in water and food from the
endemic blackfoot area. J Formosan Med Assoc
1961; 60: 1139-40.

Chen KP, Wn HY, Wu TC. Epidemiologic Stud-
ies on blackfoot disease in Taiwan. 3. Physio-
chemical characteristics of drinking water in en-
demic blackfoot disease area. Memoirs, College
of Medicine, National Taiwan University. 1962;
8: 115-29.

Yeh S. Studies on endemic chronic arsenical
poisoning in southwest coast of Taiwan. Reports,
Institute of pathology, National Taiwan Univer-
sity. 1963; 14: 1-23.

Jacobosn KD, Mushak P, Piscator M, etal. Health
Assessment Document for Inorganic Arsenic.
Washington, DC. US. Environmental Protection
Agency EPA-60018-83-021F, 1984.
Brownstein M, Rabinowitz AD. The precursors
of cutaneous squamous cell carcinoma. Int J Der-
matol 1879; 18: 1-16.

Feinglass EJ. Arsenic intoxication from well water
in the United States. N Engl J Med 1973; 288:
828-30.

Nelson WC, Lykins MH, Mackey J, Newill VA,
Finklea JF. and Hammer DI. Mortality among or-
chard workers exposed to lead arsenate spray:
a cohort study. J Chron Dis 1973; 26: 105-18.
Marafante E, Rade J, Sabbioni E. Intracellular
interaction and metabolic fate of arsenic in the
rabbit. Clin Toxicol 1981; 18(11): 1335-41.
Vahter M, Norin H. Metabolism of 74 As-labelled
trivalent and pentavalent inorganic arsenic in
mice. Environ Res 1980; 21: 446-57.

RS 1996, Vol.15, No.1

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

EAmERTRBNAEERRET

Buchet JP, Lauwerys R, Roels H. Urinary excre-
tion of inorganic arsenic and its metabolites af-
ter repeated ingestion of sodium metaarsenite
by volunteers. Int Arch Occup Environ Health
1981; 48: 111-8.

Pinto SS, McGill CM. Arsenic trioxide exposure
in industry. Ind Med Surg 1953; 22: 281-7.
Holland RH, Wilson RH, Acevedo AR, McCall
MS, Clark DA, Lanz HC. Acta Union Int Contra
Cancrum 1959; 15: 608-11.

Grab LG, Hine CH. Arsenical neuropathy: resid-
ual effects following acute industrial exposure.
J Occup Med 1977; 19(8): 567-8.

Charbonneau SM, Spencer K, Bryce F, Sandi E.
Arsenic excretion by monkeys dosed with arsenic
containing fish or with inorganic arsenic. Bull
Environ Contam Toxicol 1978; 20: 470-7.
Bertolero F, Marafante E, Edel Rade J, Pietro
R, Sabbioni E. Biotransfo-rmation and intracel-
lular binding of arsenic in tissues of rabbits af-
ter intraperitoneal administration of As-74 labelled
arsenite. Toxicology 1981; 20: 35-44.

Webb JL. Enzyme and Metabolic Inhibitors 1966;
vol3 p.595-793 Academic Press New York.
Mitchell RA, Chang BF, Huang CH, Demaster
EG. Inhibition of mitochondrial energy-linked func-
tions by arsenate. Evidence for a nonhydrolytic
mode of inhibitor action. Biochemistry 1971;
10(11): 2049-54.

Lindgren A, Vahter M, Dencker L. Autoradio-
graphic studies on the distribution of arsenic in
mice and hamsters administered 74 As-arsen-
ite or 74 As-arsenate. Acta Pharmacol Toxicol
1982; 51: 253-65.

McBride BC, Merilees H, Cullen WR, Pickett W.
In: Organometals and Organometalloids. 1978;
p.94-115. Brinckman FE, Bellama JM (eds). Acs
Symposium Series 82. American Chemical So-
ciety, Washington, DC.

Tam KH, Charbonneau SM, Bryce F, Lacroix G.
Separation of arsenic metabolites in dog plas-
ma and urine following intravenous injection of
74 As. Anal Biochem 1978; 86: 505-11.
Charbonneau SM, Hollins JG, Tam GKH, Bryce
F, Ridgeway JM, Willes RF. Whole body reten-
tion, excretion, and metabolism of 75 As-arsenic
acid in the hamster. Toxicol Lett 1980; 5: 175-
82.

Inamasu T. Arsenic metabolites in urine and fe-
ces of hamsters pretreated with PCB. Toxicol
Appl Pharmacol 1983; 71: 142-52.

Crecelius EA. Changes in the chemical, specia-
tion of arsenic following ingestion by:man. En-
viron Health Perspect 1977; 19: 147-50.

21



BEME R

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

22

Smith TJ, Crecelius EA, Reading JC. Airborne
arsenic exposure and excretion of methylated
arsenic compounds. Environ Health Perspect
1977; 19: 89-93.

Yamauchi H, Yamamura Y. Dynamic change of
urinary arsenic and methyla-rsenic compounds
in human urine after oral intake as arsenic tri-
oxide. Ind Health 1979; 17: 79-83.

Mealey JR, Brownell GL, Sweet WH. Radio-
arsenic in plasma, urine, normal tissue, and in-
tracrania! neoplasm. Arch Neurol Psychiatr 1959;
81: 310-20.

Pomroy C, Charbonneau SM, McCullough RS,
Tam GKH. Toxicol Appl Pharmacol 1980; 53(3):
550-6.

Vallee BL, Uimer DD, Wacker WEC. Arsenic tox-
icology and biochemistry. Arch Ind Health 1960;
21: 132-51.

Hindmarsh JJ, McCurdy RF. Clinical and envi-
ronmental aspects of arsenic toxicity. CRC Crit
Rev Clin Lab Sci 1986; 23: 315-47.

Armstrong CW, Stroube RB, Rubio T, et al. Out-
break of fatal arsenic poisoning caused by con-
taminated drinking water. Arch Environm Health
1984; 39: 276-9.

Hamamoto E. Infant arsenic poisoning by pow-
dered milk. Jap Med J 1955; 1649: 2-12.

EPA (Environmental Protection Agency). Health
Effects Assessment for Arsenic. Washington, DC:
Environmental Protection Agency, Office of Emer-
gency and Remedial Response. EPA/540/1-86/
020, 1984.

Zaldivar R. Arsenic contaminated of drinking
water and foodstuffs causing endemic chronic
poisoning. Beitr Path 1974; 151: 384-400.
Mizuta N, Mizuta M, Ita F, et al. An outbreak of
acute arsenic poisoning caused by arsenic-con-
taminated soy sauce (shoye). A clinical report
of 220 cases. Bull Yamaguchi Med Sch 1956;
4: 131-50.

Rosenberg HG. Systemic arterial disease and
chronic arsenicism in infants. Arch Pathol 1974;
97: 360.

NAS (National Academy of Sciences). Arsenic.
Prepared by committee on medical and biolog-
ical effects of environmental pollutants. Division
of Medical Sciences. National Research Coun-
cil, Washington, DC.

Borgono JM, Greiber R. Epidemiological study
of arsenic in the city of Antofagasta. In: Hemp-
hill DC, ed. Trace Substances in Environmen-
tal Health V, proceedings of the 5th Annual Con-
ference, University of Missouri, Columbia, pp.13-
24.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Salcedo Jc, Portales A, Landecho E, Diaz R.
Transverse study of a group of patients with vas-
culopathy from chronic arsenic poisoning in Com-
munities of the Francisco de Madero and San
Pe dro Districs, Coahuila, Merico. Revista de la
Facultad de Medicina de Torreon 1984; 12: 16.
Chen CJ, Wu MM, Lee, Wang JD, Cheng SH,
Wu HY. Atherogenicity and carcinogenicity of
high-arsenic artesian well water: Mutiple risk fac-
tors and related maliglant nzoplasms of black-
foot disease. Arteriosclerosis 1988; 8: 452-60.
Beckett Ws, Moore JL, Keogh JP, Bleecker ML.
Acute encephalopathy due to occupational ex-
posure to arsenic. Br J Ind Med 1986; 43: 66-
7.

Danan M, Dally S, Conso F. Arsenic-induced
encephalopathy (letter to the editor). Neurology
1984; 34: 1524.

Franklin M, Bean W, Harden RC. Fowler's so-
lution as an etiologic agent in cirrhosis. Am J Med
Sci 1950; 219: 589-96.

Huang YZ, Qian XC, Wang GQ, et al. Chronic
arsenism in Xinjiang. Chinese Med J 1985; 98:
219-22.

Granstein RD, Sober AJ. Drug and heavy met-
al induced hyperpigmentation. J Am Acad Der-
matol 1981; 5: 1-18.

EPA (Environmental Protection Agency). Risk
Assessment Forum. Special Report on Ingest-
ed Inorganic Arsenic: Skin cancer; Nutritional Es-
sentiality. Draft report dated November 1987.
EPA/625/3-87/013.

Sommers SC, MC Marnus RG. Mutiple arseni-
cal cancers of skin and internal organs. Cancer
1953; 6: 347-59.

Borgono JM, Vincent P, Venturino H, Infante A.
Arsenic in the drinking water of the city of Anto-
fagasta epidemiological and clinical study before
and after installation of a treatment plant. Evi-
ron Health Perspect 1977; 19: 103-5.

Biagini RE, Quiroga GC, Elias V. Chronic hy-
droarsenism in ururau. Archivos Agentinos de
Dematologia 1974; 24(1): 8-11.

Yoshikawa T, Utsumi J, Okada T, Moriuchi M,
Ozawa K, Kaneko Y. Concerning the mass out-
break of chronic arsenic toxicosis in Niigata Pre-
fecture. Chiryo 1960; 42: 1739-49.

Fierz U. Catamnestic research into the side ef-
fects of inorganic arsenotherapy in skin disease.
Dermatologica 1965; 131: 41-58 (in German).
Watrous RM, McCaughey MB. Occupational
exporsure to arsenic: In the manufacture of'ar-
sphenamine and related compounds.'Ihd Med
1945; 14: 639-46.

sh R 5E 1996, Vol.15, No.1



88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Hamada T, Horiguchi S. Occupational chronic
arsenical poisoning. On the cutaneous manifes-
tations. Jpn J Ind Health 1976; 117: 160-4.
Perry K, Bowler RG, Buckell HM, Druett HA,
Schilling RSF. Studies in the incidence of can-
cer in a factory handling inorganic compounds
of arsenic lI: Clinical and environmental inves-
tigation. Br J Ind Med 1948; 5: 6-15.

Huchison J. On some examples of arsenic-kera-
tosis of the skin and of arsenic-cancer. Pathol
Soc Lond 1888; 39: 352-63.

World Health Organization. Environmental Health
Criteria 18: Arsenic. World Health Organization,
Geneva.

US. Environmental Protection Agency. Risk as-
sessment forum. Special report on ingested in-
organic arsenic: Skin cancer, Nutritional essen-
tiality. US. Environmental Protection Agency,
Washington DC.

Chen CJ, Chen CW, Wu MM, Kuo TL. Cancer
potential in liver, lung, bladder and kidney due
to ingested inorganic arsenic in drinking water.
Br J Cancer 1992; 66: 888-92.

Hill AB, Fanning El. Studies on the incidence of
cancer in a factory handling in organic com-
pounds of arsenic. |. Mortality experience in the
factory. Br J Ind Med 1948; 5: 1-6.

Luchtrath H. The consequences of chronic ar-
senic poisoning among moselle wine growers:
pathonatomical investigations of post-morten ex-
aminations performed between 1960 and 1977.
J Cancer Res Clin Oncol 1983; 105: 173-82.
Roth F. The sequelae of chronic arsenic Poison-
ing in Moselle Vintner. DIR Med Mon 1958; 2:
172-5.

Ott MG, Holder BB, Gordon HI. Respiratory can-
cer and occupational exposure to arsenicals. Arch
Environ Helth 1974; 29: 250-5.

Mabuchi K, Lilienfeld A, snell L. Lung caner
among pesticide workers exposed to inorganic
arsenicals. Arch Environ Health 1979; 34: 312-
20.

Lee AM, Fraumeni JFJR. Arsenic and respira-
tory cancer in man: An occupational study. J Natl
Cancer Inst 1969; 42: 1045-52.

Milham SJr, Strong T. Huan arsenic exposure
in relation to a copper smelter. Environ Res 1974;
7: 176-82.

Tokudome S, Kuratsume M. A cohort study on
mortality form cancer and other causes among
workers at a metal refinery. Int J Cancer 1976;
17: 310-7.

Brown CC, Chu KC. Implication of the multistage
the ory of cacinogenesis applied to occupational

F##EE 1996, Vol.15, No.l

103.

104.

105.

106.

107.

108.

109.

110.

111.

112

113.

114.

115.

116.

117.

BT R AR B ER B T

arsenic exposure. J Natl Cancer Inst 1983; 70:
455-63.

Enterline PE, Henderson VL, Marsh GM. Expo-
sure to arsenic and respiratory cancer. A reanal-
ysis. Am J Epidemiol 1987; 125(6): 929-38.
Lubin JH, Pottern LM, Blot WJ, Tokudome S,
Stone BJ, Fraumeni JRJr. Respriratory cancer
among copper smelter workers: recent mortali-
ty statistics. J Occup Med 1981; 23: 779-84.
Higgins I, Welch K, Burchfiel C. Mortality of An-
aconda smelter workers in relation to arsenic and
other exposures. Ann Arbor, Ml: Department of
Epidemiology, University of Michigan 1982.
Lee FA. Cumulative exposure to arsenic and its
relationship to respiratory cancer among copper
smelter employees. J Occup Med 1986; 28: 296-
302.

Pinto SS, Enterline PE, Henderson V, Varner
MO. Mortality experience in relation to a mea-
sured arsenic trioxide exposure. Environ Health
perspect 1977; 19: 127-30.

Enterlin PE, Marsh GM. Mortality among work-
ers exposed to arsenic and other substances in
a copper smelter. Am J Epidemiol 1982; 116:
895-910.

Goldman AL. Lung cancer in Bowen's disease
Am Rev Resp Dis 1973; 108: 1205-7.

Kasper ML, Schoenfield L, Strom RL,
Theologides A. Hepatic angiosarcome and bron-
chiolalveolar carcinoma induced by Fowler's so-
lution. J Am Med Assoc 1984; 252: 3407-8.
Jacobson KD, Montalbano D. The reproductive
effects assessment group's report on the mut-
genicity of inorganic arsenic. Environ Mutagen
1985; 7: 787-804.

. Lee TC, Thanka N, Lamb W. Induction of gene

amplification by arsenic. Science 1988; 241: 79-
81.

Deng JS, How SW. Comparison of the fine struc-
ture of basal cell carcinmas in ordinary paitents
and patients with chronic arsenicalism. J Formo-
san Med Assoc 1977; 76: 685-92.

Currie AN. The role of arsenic in carinogenesis.
Br Med Bull 1947; 2: 402-5.

Hill GC. Arsenic induced carcinoma of the skin
and lung. Pennsylvania Med J 1964; 67: 35-8.
Wang BJ, Lee YY, Mak CP, Kao HF, Hsu ML,
Hsien JR. Quantitative and morphological chang-
es of langerhans cell in Bowen's disease from
patient with chronic arsenicism. J Formosan Med
Assoc 1991; 90(11): 1093-8.

Yu Hs, Chen Gs, Sheu HM, Kao JS;ChangiKL;
Yu CL. Alteration of skin-associated lymphoid
tissue in the carcinogenesis of arsenical skin can-

23



BEEM B

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130

131.

24

cer. Proc Natl Sci Counc, ROC, Part B: Life Sci-
ences 1992; 16(1): 17-22.

Sheu HM, Kao JS, Yu HS. Skin neoplasms sol-
itary and multiple expression of keratin 16 in
Bowen's disease. J Formosan Med Asso 1991;
90(12): 1252

Chang WC, Chen SH, Wu HL, Shi GY, Murota
SlI, Morita I. Cytoprotective effect of reduced glu-
tathione in arsenicalinduced endothelial cell in-
jury. Toxicology 1991; 69: 101-10.

Gonsebatt ME, Vega L, Herrera LA, Montero R,
Rojas E, Cebrian ME, Ostroskg WP. Inorganic
arsenic effects on human lymphocyte stimulation
and proliferation. Mut Res 1992; 283: 91-5.
Vahter ME. Arsenic in: Clarkson TW, Friberg L,
Nordberg GF, Sager PR (Eds). Biological mon-
itoring of toxic metal. Plenum, New York 1988;
pp.303-21.

Li JH, Rossman TG. Inhibtion of DNA ligas ac-
tivity by arsenite: a possible mechanism of its
comutagensis. Mol Toxicol 1989; 2: 1-9.
Nordenson |, Solmonsson S, Brun E, Beckman
G. Chromosome aberrations in psoriatic patients
treated with arsenic. Hum Genet 1979; 48: 1-6.
Rod! S, Fuchs G, Khoshsorur G, Iberer F, Tsche-
liessnigg KH. Lipoprotein-induced modulation of
cyclosprotein-a-mediated immunosuppression.
Eur J Clin Invest 1990; 20: 248-52.

Penn |. Tumors of the immunocompromised pa-
tient. Annu Rev Med 1988; 39: 63-73.

Yu HS, Chang KL, Wang CM, Yu CL. Alterna-
tions of mitogenic response of mononuclear cells
by arsenic in arsenical skin cancers. J Derma-
tol 1992; 19: 710-4.

Geyer L. Uber die chronischen Hautrerande iun-
gen beim Arsenicsmus und Betrachtungen Uber
die Masemer Krankun-gen in Reichenstein in
Selesien. Arch Dermatol 1898; 43: 221-83 (trans-
lated from German).

Sanchez de la Fuente E. Chronic arsenicalism
in the rural area of the lake district, 1962-1964.
Report prepared for the administration of Pub-
lic Health Services in States and Territories of
Mexico, pp.13.

Bergoglio RM. Mortality from cancer in regions
of arsenical waters of the province of Cordoba,
Argentine Republic. Pren Med Argent 1964; 51:
994-8.

. Chavez A, Perez HC, Tovar E, Garmilla M. Stud-

ies in a community with chronic endemic arsenic
poisoning. Salud Publica Mex 1964; 6: 435-42.
Huang YZ, Qian XC, Wang GQ, Xiao BY, Ren
DD, Feng ZY, Wu JY, Xu RFJ, Zhang FE. En-
demic chronic arsenicism in Xinjiang. Chin Med

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

J Peking 1985; 98(3): 219-22.

Zalidvar R. Ecological investigations on arsenic
dietary intake and endemic chronic poisoning in
man: dose-response curve. Zentralbi Bakteriol
Parasi-tenkd Infektionskr Hyg Abt 1: Orig Reihe
B 1977; 164: 481-4.

Biagini RE. Present considerations on endemic
chronic regional hydroarsenism. La Semana Med-
ica 1974; 145: 716-23.

Wagner SL, Maliner J, Morton WE, Braman RS.
Skin cancer and arsenical intoxication from well-
water. Arch Dermatol 1979; 115: 1205-7.

Chen KS, Huang CC, Chiliaw CC, Chen TJ.
Multiple primary cancers in blackfoot endemic
area:Report of a case. J Formosan Med Assoc
1988; 87: 1125-8.

Brown KG, Boyle KE, Chen CW, Gibb HJ. A
does-response analysis of skin cancer from in-
organic arsenic in drinking water. Risk Analysis
1989; 9(4): 519-28.

Morton W, Starr G, Pohl D, Stoner J, Wagner
S, Weswig P. Skin cancer and water arsenic in
Lane County, Oregon. Cancer 1976; 37: 2523-
32.

Wong O, Whorton MD, Foliart DE, Lowengart R.
An ecologic study of skin cancer and environ-
mental arsenic exposure. Int Arch Occup Envi-
ron Health 1992; 64: 235-41.

Phillip R, Hughes AO, Robertson MC, Mitchell
TF. Malignant melanoma incidence and assoc-
cition with arsenic. Bristol Med Chir J 1983;
98(368): 165-9.

Morris JM, Schmid M, Newman S, Scheuer PJ,
Sherlock S. Arsenic and noncirrhotic portal hy-
pertension. Gastroenterology 1974; 64: 86-94.
Jackson R, Gainge JW. Arsenic and cancer. Can
Med Assoc J 1975; 113(5): 396-401.

Roat JW, Wald A, Mendelow H, Pataki KI. He-
patic angiosarcoma associated with short-term
arsenic ingestion. Am J Med 1982; 73: 933-6.
Knoth W. Arsenbehandlung. Arch Klin Exp Derm
1966; 227: 228-34.

Cuzik J, Evans S, Gillman M, Price ED. Medic-
inal arsenic and internal malignancies. Br J Can-
cer 1982; 45: 904-11.

Liebegott L. Relationships between chronic ar-
senical poisoning and malignant neoplasms. Zbl
Arbeitsmed 1952; 2: 15-6.

Roth F. Conceming the delayed effects of chronic
arsenic of the moselle wine growers. Disch Med
Wochenschr 1957; 82: 211-7.

Braun W. Carcinoma of the skin and the inter-
nal organs caused by arsenic: delayed occupa-
tional lesions due to arsenic. German Med

sREERTEE 1996, Vol.15, No.1



148.

149.

150.

151.

152.

153.

154.

155.

Monthly 1958; 3: 321-4.

Luchtrath H. Liver cirrhosis due to chronic arsenic
intoxication in vintners. Dtsch Med Wochenschr
1972; 97: 21-2.

Tsuda T, Nagira T, Yamamoto M, Kume Y. An
Epidemiological Study on cancer in certified ar-
senic poisoning patients in Toroku. Ind Health
1990; 28: 53-62.

Chen SY, Yu HS, Cheng GS, Kuo TL, Chen CJ.
Early arsenic exposure and cancer a community
based case-control study in an endemic area of
blackfoot disease. Chinese J Natl Public Health
(Taipei): 1993; 12(1): 1-9.

Hsueh YM, Cheng GS, Wu MM, Yu HS, Kuo TL,
Chen CJ. Multiple risk factors associated with
arsenic-induced skin cancer: effects of chronic
liver disease and malnutritional status. Br J Can-
cer 1995; 71: 109-114.

Jelinek CF, Corneliusen RE. Levels of arsenic
in the United States food supply. Environ Health
Perspect 1577; 19: 83-9.

Blackwell RQ. Estimated total arsenic ingested
by residents in the endemic black foot area. J
Formosan Med Assoc 1961; 60: 1143.
Marafante E, Vahter M. The effect of methyltrans-
ferase inhibition on the metabolism of [74As]
arsenite in mice and rabbits. Chem Biol Interact
1984; 50: 49-57.

Buchet JP, Lau WR. Study of inorganic arsenic
methylation by rat liver in vitro: Relevance for the
interpretation of observation in man. Arch Toxi-

#1996, Vol.15, No.l

156.

157

158.

159.

160.

161.

162.

163.

B RAT R R SRR E T

col 1985; 57: 125-9.

Marafante E. The effect of dietary and chemi-
cally induced methylation deficiency on the me-
tabolism of arsenate in the rabbit. Acta Pharmacol
Toxicol 1986; 59: Suppl 7: 35-8.

. Vahter M, Marafante E. Effect of low dietary in-

take of methionine, choline or proteins on the
biotransformation of arsenite in the rabbit. Tox-
icol Lett 1987; 37: 41-6.

Yang TH, Blackwell RQ. Nutritional and environ-
mental conditions in the endemic blackfoot area.
Formosan Sci 1961; 15: 101-29.

Peto R, Doll R, Buckley JD, et al. Can dietary
betacarctene materially reduce human cancer
rates? Nature 1981; 290: 201-8.

Shekella RB, Lepper M, Liu S, et al. Dietary vi-
tamine A and risk of cancer in the western electric
study. Lancet 1981; 2: 1186-90.

Willet WC, Polk BF, Morris JS, et al. Prediag-
nostic serum selenium and risk of cancer. Lan-
cet 1983; 2: 130-4.

Shamberger RJ, Tytko SA, Willis CE. Antioridants
and cancer: VI Selenium and age-adjust of hu-
man cancer mortality. Arch Environ Health 1976;
31: 231-5.

Hu GG, et al. Investigation of protective effect
of selenium on genetic materials among work-
ers exposed to arsenic. Cancer Institute Chinese
Academy of Medical Sciences. Beijing 1989;
23(5): 286-8.

25



BEM REC

EPIDEMIOLOGIC CHARACTERISTICS AND RISK FACTORS OF
ARSENIC-INDUCED SKIN CANCER

Yu-MEe1 HsueH!, CHIEN-JEU CHEN?

Research on the epidemiologic character-
istics and risk factors of arsenic-induced skin
cancer were reviewed in detail. Arsenic-induced
skin cancers are nonmelanoma skin cancers.
Nonmelanoma skin cancers are much more
common in white than in black or other dark-
skinned populations. The incidence of nonmel-
anoma skin cancer is greater in males than in
females. It occurs mostly on the face, head
and neck, while the trunk and upper extremi-
ties are the next most common sites. The risk
of nonmelanoma skin cancer is asscciated with
the sunlight exposure in a dose-response rela-
tionship. Ultraviolet radiation, chemicals, ion-
izing radiation, immunologic and other host
factors are risk factors for nonmelanoma skin
cancer. Arsenic is a metalloid element, con-
taminating the environment through leaching
from mineral ores, copper smelting, and other
industrial and agricultural sources. Inorganic
arsenic is much more toxic than organic ar-
senic compounds. It induces gastrointestinal
disturbance, cardiovascular diseases, neurolog-
ical disorders, liver and kidney damage, skin
lesions and cancers. Inorganic arsenic has been
documented as a human carcinogen of the skin
and lung. Exposure to inorganic arsenic from
medicinal, environmental and occupational
sources has been found to be associated with
the development of skin cancer. In contrast
with nonmelanoma cancers of other etiologies,
arsenic-induced skin cancers occur on every
part of the body, especially marked in areas
unexposed to sunlight, such as the palms, soles,
extremities and trunk. They are multifocal and
randomly distributed epidermal carcinoma le-

sions. A dose-response relationship between
the prevalence and mortality of skin cancer
and the arsenic concentration of artesian well
water has been well documented in a black-
foot disease endemic area on the southwest
coast of Taiwan. A significant dose-response
relation has recently been reported between
skin cancer prevalence and chronic arsenic ex-
posure, indexed by duration of living in the
endemic area, duration of consuming high-ar-
senic contaminated artesian well water, aver-
age arsenic in artesian well water and cumu-
lative arsenic exposure. Salt field working,
chronic HBsAg carrier status with liver dys-
function, and high consumption of dried sweet
potatoes have been found to be significantly
associated with an increased prevalence of ar-
senic-induced skin cancer in those living in
the blackfoot disease endemic area. Arsenic
metabolism capacity, distribution of urinary ar-
senic species, serum level of micronutrients
and immunologic profiles need to be explored
for their associations with arsenic-induced skin
cancer. Skin cancer has been considered as a
biological marker for chronic inorganic arsenic
exposure. Both standardized mortality ratio and
cumulative mortality of skin cancer and vari-
ous internal cancers have been reported to be
significantly higher among residents in the
blackfoot disease endemic area than in the gen-
eral population in Taiwan. The mechanism of
arsenic-induced skin cancer as well as the as-
sociation between skin cancer and internal can-
cers deserve further investigation. (Chin J Pub-
lic Health (Taipei): 1996; 15(1): 1-26)
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