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Mild case; tiny nodules or papules.

Moderate case; fused keratotic Sever case; increase the thickness
region, increased thickness of with irregular surface or piling up of
corneous layer, semi-transparent accumulated corneous layer

hard skin
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Palm hyperkeratosis;
sever case

Localized in force applying area.(-)

Spread into other area. (0)

Spread into whole palm. (+) ¥

TEy FEALEOREEEEEEL:
4 FE 0 Bl (B R Bl I= &k B)

Mild case; mottled spots of
pigmentation or
depigmentation

Sever case; typical dyspigmentation,

Moderate case; diffuse dark rain drops shape mottled depigmention
pigmentation on diffuse pigmentation.
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Skin dyspigmentation;
sever case

Localized around waist. (=)

Spread to whole trunk. (0) Spread to thighs. (+)
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Age (years old)

E: Male (n=47) 0O: Female (n=49) Whole
(n=41) (n=43) Over 20 years old
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Skin lesion in trunk;
specific for young cases
Atopic skin like or bird skin like [

skin lesion. Sometime it is
surrounded by small white spot.

Localized around waist.
Spread to chest. s
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N=84 (M;41, F;43)

Separated by gender s Separated by age
14
[0 :Male [J20-29 _
[l:Female [130-39
% B » 0| D409
£ ‘ i W 50-59 o
o 10 ] ' 2 M 60-
g L ‘ 2 8 years old
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0 0 0005 001 005 03< 0 00005 0005 00t 00503 03<
0005 001 005 -03 0.01 0.05
Past 5 years Ave. Conc. of Past 5 years Ave. Conc. of As in well
As in well water (ma/L) water (mg/L)
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N=84 (M;41, F;43)

Ave. Conc. Hyperkeratosis Dyspigmentation
of As (mg/L)

03<

0.05-0.3

0.01-0.05

0.005-0.01

<0.005

0 20 40 60 80 100 0 20 40 60 80 100

Severity of skin lesion: [_] : None, []: Mild, [l : Moderate & sever
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Multiple logistic regression analysis N=84 (M:41, F:43)
Skin lesions Hyperkeratosis Dyspigmentation H and/or D
Facior Category Odds p_value OddS p_value OddS p_value
ratio ratio ratio
20-39 | 4 900 1.000 1.000
ylo
Age

40<y/o| 0653 | 0.483 | 0912 | 0907 | 0.611 | 0.411

Male | 1,000 1.000 1.000

Gender

Female | 0305 | 0.053 | 0.077 | 0.0227 | 0.215 | 0.011
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Grade

23 couples
Palm hyperkeratosis  Sole hyperkeratosis Dyspigmentation

0 4 s 5
Husband Wife Husband Wife

X6 R—ORFEKERATIERBBITHERE
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N=84 (M:41, F;43)

Hyperkeratosis | Dyspigmentation K and/or H

Period | Odds ratio | p-value | Odds ratio | p-value | Odds ratio | p-value

past 5
2.384 |0.019]2.534 |0.084 |2.936|0.004

Exposure | Years

(with 5
categories) | previous

0.918 [0.762 |0.966 [0.928 |0.758 |0.325

5 years

Multiple logistic regression analysis was done on the correlation between skin
lesions and past As exposure period with adjusted by age and gender.
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* -
N=62 (M:32, F:30) Trend test on the dose-response

500 relation in logarithmic scale
180 | O Hand/orD
16.0 @ Hyperkeratosis _*p=0.019 ]
(moderate or sever) T |
"é 12.0
% 10.0
8.0 Hisl
o e
=0.056
O 60 P
40 — ==
p=0.013 for dyspigmentation
20 B Fr T el N y
0.0

0- 0.005- 001- 005~ 03¢ (mglL)
0005 001 005 03

Ave. Conc. of As in well water for past 5 years

X8 AESEMDEKPIFRREENKIEEIR
RIBICRIFTE

N=62 (M;32, F;30)

Species of As Odds ratio p-value

Blood iAs conc. 1.533 0.3673

(in 5 categories)

Blood MMA conc. 4.133 0.0356

(in 5 categories)

Blood DMA conc. 0.321 0.0845

(in 5 categories)

Odds ratios were adjusted for age and gender.

Existence of moderate or sever skin lesions were took in the skin lesion.
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N=62 (M:32, F;30)
Blood concentrations of As in chemical forms (ug/dl)

iAs MMA DMA
05 06 :
0.4-05 0.4-0.6
0.3-0.4 0204
0203 0.1-0.2
0.2 -0.1

0 20 40 B0 B0 100 0 20 40 60 80 100 0 20 40 60 80 100

Severity of skin lesion: [_] : None, :Mild, [ :Middle or sever
Either or both of hyperkeratosis and dyspigmentation

10 R ERNMPHFEDRELREERD EERE

EDHEES
5 5
0
c 4 g 4 0
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B i
=3 Z3
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£ 0 ] 0 o
2 — £
£ S
S 2 - 2
— &
1 1 I
[ — |
0 : - 0
AN = 41 51 AN = 41 51

male female male female
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1st methylation

3 X 20
O
O
s 15)
2 - ) S & ©
2
(0]
10
D =
O
1 £
o
0 Ty < o8 0 = -
A= 28 34 Ao = 28 34
male female male female
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40

MRAFIVILREDEE

1st methylation

Spearman r =0.406 (p=0.036)
o]
B
S R o
9 m
= o
0 0O @O0
L o
0 o o
ol 4 bl S e o
o]
0.0 1.0 20
Urine

3.0

20

0.0

2nd methylation

Spearman r =0.409 (p=0.034)
o o
o
0
[¢3] 00 o o 0
0 o o
[°] o
% %
4 6 8 10 12
Urine
BEHOH n=27
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20

Blood

1.0

0.0

1st methylation

Spearman r =0.253 (p=0.170)
o

Blood

4.0

3.0

1.0

00

2nd methylation

o
Spearman r =0.407 (p=0.023)

00 0
(o}
6 10 14
Urine
ZHEDH n=31
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Follow up examinations of villagers at 12 months after the

Y A L]

4

intervention by comparison with former photographs.
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800
o, Comparison of urine arsenic concentration
= of villagers between the intervention.
0
v 600 =
<
00
=
g -
<
S 400
o
£
3
T
o 200
o
c
o
S I__l'_l

0 1
Before the water 12 months after the
source change water source change

15 SRFKWERIR TORPHUREE
D)d 37

Vax

6 months after the water source change.

Before the water source change.
(August, 1999)

37 y/o female (ID #022), right palm

12 months after the water source change.
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42 ylo female (1D #106), right sole.

Before the water

source change. 6 months after the 12 months after the
(August, 1999) water source change. water source change.

FEE8 tKICLDEEAILEDRE

6 months after the water source change.

Before the water source change.
(August, 1999)

47 y/o male (ID #119), abdomen.

12 months after the water source change.
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Grade of dyspigmentation in the first
health survey before water mitigation
o = N W A OO W

| 8

Grade of palm hyperkeratosis in the first
health survey before water mitigation
Grade of sole hyperkeratosis in the first
health survey before water mitigation

&

'y

6 qeé 0"’6 QP 2'0 040’5 @ 0(\9“’
@@o é\ e ‘(Q‘o :\ § ((\Q( o‘:‘\o-g
N
© o
@ : Male adults
® : Female adults

4 : Children (<20 ylo)

16 WKICKDRBIERDBEDETLED

Changes of skin lesions during health surveys

Grade of palm hyperkeratosis

July, 1999 Sep2000 49 July. 1999 Sep.2000 n=18

Subjects with avoidance of high dose  Subjects with continuous high dose
exposure to As before water mitigation exposure to As until water mitigation
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Grade of palm hyperkeratosis

July, 1999 Sep.2000 July, 1999 Sep.2000

n=49 n=18

Subjects with avoidance of high dose  Subjects with continuous high dose
exposure to As before water mitigation exposure to As until water mitigation

18 ShKICEDEEAILEDEILICHT D
EREFTOMRBERTOZE

Grade of palm hyperkeratosis

8
0 v
July, 1998 Sep2000 =4g July, 1999 Sep2000  p=1a

Subjects with avoidance of high dose  Subjects with continuous high dose
exposure to As before water mitigation exposure to As until water mitigation
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. BMERICLI2TEH - FEAR

TITRhmAkLE LRSS TH
TAROERBERGRICLSEETE
PRGN EEIC L > TwbH, BEICK
518 hEDOIEIC & o THEIER
RPEBTIIEZELDHA»FLLTWY
BHS, PR RPRERIZOVTO
ARSI ROR TS, —F,
fa VR A 2 2L B H S B B A A3 i
B9f9 (blood brain barrier, BBB) #¢
KL T-DIIEOFEEYEN N
P L TRNAEZICRALRES
EEZOND, FIFEHRICERE T HHLE
bRAEOFELr LD LEEZLN
5, LBLLHS, 5k - BEMICE
TAMERE L ZDOHROMBEED R
FEILREBTHELOBMBREIHLNT
2 ERICELFMEBRFA O+
TH b,

A, ERF RSN TV HEHEKE
BHALTEBEREPEIREL TV
574 = FIZBWTIE, BB ICE
o THLEBRE T 2 KEPEIRL,
ZDORERPIC O BLREE AT S
HZEnh, FEDENELEBYERT
wE L, HEFOITEIET . BiTH

BIUOREBLELXHBIZEL L TEKE
BrBadas L7, €T
I BERABFERG 2T VERR
IR~ FERE L HEROHFD
TECRIZTEBEHOMIZT S
DI, k% 4 LRI SRR E % 4%
HLABERY Y AEZREIETHAE
SRLHFDOREEH TOITENFRE L K
A DOITEIEEDS & RIERREIC K
IZT B OVWTHRI 21T - 72

1) ik

FEERIZIX C57BL/6NCrj ¥ 7 A % f
HL7. 88 E CHAEME LIk,
B (P) % xtBEE B X OBt R 5812
S, ENENFEB KRS XU 10ppm H
b by AKBHREREAKE L
THAME L, P D 12 BERRICEK
BREfTv, 2ot 4 (F1) b8
B L ABRORHETHEEIT R o7

CCHLOEWE Fl kAR S

THA L (F2)Icx LTAEK 14 H
HE TOTERESL 8 AMEEICHIT
HITEENB X REREICOWVT
Wt 24T o 720 e BIEMRT b AL KBEE
ki L 72, ERFTHEOBME IOV T
X 20 /R L7z,



a. 1TEhFEEABR

ISR ERBRIKGOS & KAIE
R. M FvapPF—-72%—F L.6(5):
476-488, 1983 ) ICHEL TiT o7z, #ll
EHIE, £#& 1, 4, 6, 8, 10, 12 B
FU"M4HHE L7z, WIEEHBIZ, 3L
LD KA, MEE TEES, ©FR
v T4 ¥ 7 BATEE), WA RR,
B RE. 'O, KEL L,

b, =774 =V FRE
SHEMMEFIZ 2 T DA —T T 4 —
VIEREEZfTo, BIEHEHB I,
Rearing (#£ % EA%1 ), Grooming (&
KB NE )i (B ) .
Urination (MUAREI%L). Feces (M3
[%). R-Turn (% — > ). L-Turn
(£% =), Cross (KHi#%E#Z T
8L 7-M%). Latency (MALBALE A
BB E COERE) . Path (B8

Preening

EEEHE) . Velocity (BEIEE) 125

WTEHI L 720

c. T AKX ER

F =TT 4=V FRERTHEIZ,
SEITEHRBEE LT T kXBARE
fTolze AY — MRIZD %BD3I

O E K OKET lem 277 v
T+ —ALxHBEL., HEBEI Y AOHME
FrLryVOBIZHELLZBOT T
y F 74— LW BRE, D%
LT4EfFIFr LTV Z1IRATLEL,
BH13#{fT% 3 HMER L Tiro 72,
4BEIZT 7 v b7 4 — 4% XHIC
BEEWZ5MERITEIT oo EHD
SEMIEAE L LT o — v 2R %

% L. 720

2) #ER

10ppm HERLEEF k) 7 4 (NaAr0,)
DO EHRAIE G & B RO E
DEBEIBRDOLN o7z (K 1)
HAEROFOERERINICIIHFEREE
DEBIIE, 72 (K21, 22), HAE
HFoirE) - BEREBETIX, BEALD
HEHCHMERE L2 HRBIEIHSES
N oz (M23-29), 8AHIZBT
A —Fr 74—V F7 A MNTIEHE
HEELMERBICL )V FEHOEREN
BEasns (&2, 3). T BKERER
BTE, IcBWT 7y b 74— A
FLERBEPER T A A AL N
bOOFEMAEEZIFTON LD o
7z (30, 31),



PLE D, K% A L7 REIRL 3R
#ix, HEFORE - FB I D I21HE
FOREZECEETHILERRT D
FERIARSIMWbOD, 5% L ) EFM
R ETOLENHLLEZLR
%o




10ppm Sodium Arsenite(NaAsO,) Control (Distilled Water)

il il
TS s
e e o~ -
SRS S TS
< aadife 2 S S o St o
1-14 days 8 week
s =

F1 FIZEBASBEOHE~ADEE

Control As (NaArO,)

HE R 71.4% (10/14)  77.8% (7/9)

BE1EH-UD
o e JTOR 560+2.23 L 6.29+1.11 [T

TAOHEZES 55.4% 99.1%




Weight (g)
o — pe] [#%] NS S | (=)] ~J

=O— Control
—&— As 10ppm

o

5 10 15
Day after Birth

H21 HERDAEEEIE(FR)

Weight (g)
o —_— a%] (%] E= (4] [=}] ~J

—O— Control
~8— As 10ppm

o

7] 10 5
Day after Birth

22 HERDAEEZEIL(AR)



Score

25 25
Male

2.0 20

1.5 15

1.0 1.0

05 0.5

0.0 - 5 0.0
1 4 6 8 10 12 14 1 4 6 8 10 12 14

Day after the Birth Day after the Birth

mean = SE, *: p<0.05 by t-test

[X]23 Righting Reflex

2.5 25
Male Female

20

1.5

Score

1.0

0.5

0.0

1 4 6 8 10 12 14
Day after the Birth

1 '4 6 # 10 12 14
Day after the Birth

mean = SE

24 CIliff Avoidance



25 25
Male Female
20 20 [
olb 15 T
} .
o
7
1.0 1.0
L O -___A"‘Gorltrol;h
[™As
0.0 0.0
1 4 6 8 10 12 14 1. 4 & 8 10 12 14
Day after Birth Day after the Birth
+ SE, * p<008 by tiest
. . mean = .2 psD. y t-tes
%
25 Pivoting
25 25
Female
20 b e
o 15 ¢ 90
o
o
w
1.0 1.0 r
05 05 —f——
= Control
eAs
0.0 0.0 ‘
V.. 4.6 “B.10512 14 T 40 8 B A2 CA
Day after the Birth Day after the Birth

mean * SE
mean = SE, *: p<0.05 by t-test

26 Walking




Score

Score

25 25
Male
20 20
1.5 15
1.0 10
0.5 05
0.0 00
1 4 6 8. .70 12 94

Day after the Birth

[X]27 Negative Geotaxis

25

Male

20

1.5

1.0

0.5

0.0
1 4 6 8

10 12 14
Day after the Birth

[X]28 Grasping Reflex

| - Control
L= As |

1y i 65 8% 19| 32 14

Day after the Birth
mean *+ SE

Female

=~ Control |
| ——As ___!

1 4 6 8 10 12 14
Day after the Birth

mean = SE



1 4

g8 10 12 1
Day after the Birth

[X]29 Grip Strength

4

25

20

15

1.0

0.5

0.0

Female

—®- Control

_+AS |

4 6 8

10 12 14

Day after the Birth

#2 Open field test (HfETE)

mean = SE

Control As exposure
Rearing 833 &£ 537 (15) 8.00 = 3.01 (14)
Grooming 0.07 = 0.26 (15) 0.00 = 0.00 (16)
Preening 0.67 = 0.62 (15) 0.69 = 0.70 (16)
Urination 0.43 + 065 (14) 0.94 =068 (16)"
Feces 1.36 = 1.50 (14) 1.75 £ 1.34 (16)
R-Turn 353 = 717 | (15) 344 £ 737 (16)
L-Turn 351 £ 722 (15) 329 £ 6.14 (16)
Cross 88.7 = 21.9 (15) 88.2 = 20.3 (16)
Latency 3.39 £ 2,72 . (18) 534 = 251 (16)*
Time 64.6 = 9.84 (15) 66.5 £ 7.92 (16)
Path 2194 = 497 (15) 2171 = 450 (16)
Velocity 33.6 + 3.17  (15) 32.3 = 3.30 (16)

mean *= SD (n), *: p<0.05 by t-test



73 Open field test (M 14)

Control

As exposure

Rearing
Grooming
Preening
Urination
Feces
R-Turn
L-Turn
Cross
Latency
Time
Path
Velocity

7.23 +£5.15 (13)
0.00 +0.00 (13)
0.69 +0.63 (13)
0.08 +0.28 (13)

0.77 +0.93 (13)
34.8 £9.40 (13)
33.2 + 7.36 (13)
83.2 % 27.5 (13)
2.45 + 3.38 (13)
63.6 & 13.3 (13)
2055 + 610 (13)
31.7 £3.53 (13)

4.40 = 1.51 (10)
0.00 =+ 0.00 (10)
1.30 + 1.25 (10)
0.20 + 0.42 (10)
1.20 =+ 1.40 (10)
29.7 + 6.34 (10)
27.3 = 5.70 (10)*
70.1 = 13.5 (10)
6.94 + 5.36 (10)*
57.9 + 5.74 (10)
1754 =+ 287 (10)
30.2 + 2.89 (10)

mean = SD (n),

*: p<0.05 by t-test

N N
o o

bl - Thgmd
o o

Time (sec)

(4]

;D Control
As

o

30 T-maze (EETE)

Day
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V. IRZ=ICH T HEEMEEE AW
-EE&

1. & MEWEME AL Z A7z
FEER

1) b bIE®EE A
BAZWILERZEHEDO L PIER

WM At B

epidermal keratinocytes. NHEK) #*

( Normal human
Clonetics Corp. (San Diego, CA) %»
HEEA L., BEEICED W THIE Lk
BRETHERMRF L. FEBRIC
B LT, kG AlfE % ok LR I3
WT, 25cm* TIAF v OEEET T A
JETe 4 FRra—=F7 &+ (HC) &
BMLAr s F /44 P EEH

(keratinocytes growth medium, KGM,
Clonetics Corp.) 2T, 1 Z"WwL 3
o] D HEACEE T 2 17 - 72,

KGM % Fl W 7 Hi3E & IS & » THHE &
HUERE o7 NHEK %, 24 R 7 Z
ARF g s AT ¥—F—Fk
(Costar Corp.. Cambridge. MA)(Z HC
B X4 T EMFHH®E
pituitary extract, BPE) ZiRinL 7:

( bovine

STEEERKTTF /A PEEH

( complete keratinocyte basal
medium, KBM) (2T 4X10"/ml |ZF%
L1oxz)f7:0) 1ml ICTHEEYHH
M L7z BB L Z 24 v L 48 FEHEES
=LA H AT 50%I2E L 7-RF S T,
BEEWETHICHC BLUBPE v
KGM (KGM(-)) (2Z&#] L., & 5612 24 ¥
ikr 3 LMIBR B RE DS T0%ISZE L 72D D
L B KOM(-) I23cH# L EERICH
W7z, BPE B < BHIE TCF o« "8 %
NTWBHZDIZ, ZOBRDERRIIA
WMEx5257-0THD, HC K<
DIZHA P I VOELELHES &
LWiebTHL, HELFEPOY A b
A A > DREEITH) EBRRTIX 24 I
MoOEEr, M TO RNA 5EH
wORE AT ) EBFRTIE 1 FFR%S
EEirol.

FARIC 1.5X10"/ml/ 7 = v TH 3%
% LRLA B & FAR ATV Ml R AT
BEZAWME oo RR A MR E
EHEDRE ICH W7z,

2) WEOFM
3D ETH L HEMEETF MY
% 2 (Sigma Chemical Co.. St. Luis,



MO) %, 0.85%3E1b+ F ) 7 AKE K
12T 50mM IZEREL B 71 VY —%
MLTRE L, WE 0.85%&EL T
M) LAKBBEICTHER Lz, £ €
NOREZERIZ. 1 72 VdH7z) 20ul
DMEFRBERMT A EIZL-
THMOMERE & Lz, 2B,
BICIXFEROBE 0.85%%ELF ~ )
7 AKEWR E I L 72 BFEAKEmIL
EBRT EITER L7z,

3) WFEIC LM EEOBE
ML 24 MR ISR ELEH 25
TIDH ##flE L7z F /-, B %
MY T MBIZETANVT ¥ —
TL—hX)FBEZE, PBS (—) I
THEHIC 0.05% F B AWK b 1) 23
YTV —BE ATV, FiME., JE%k
MR & BEREE TS ERI L 72

4) WMFICL sMEEREORE
KGM(-) (i TRt R R E = 74 31
BE AT 9 o BE 2 I EE 2RI EE
HEHEHWE ) EEE Lz, BE
Bl BF I 5 4 M @ 5-brom-2'-
deoxyuridine (BrdlU) (Sigma Chemical
Corp. ) @MU . & HICHEFEMT 5 I

BIATC 101 @ Colcemid (GIBCO
NY) il 7z, ¥
BTH. 1EGH-D 47V E T
WLEASE L, BELEFZREL
PBS(-)ICTHEEE Lz, b 7o 4L
# (Clonetics Corp.) 2 T &AM D
ETEANF Y =T L —bh6FHEE
LAVABRE ICEI L7z P T2 o
f1#E (Clonetics Corp.) IZTH WV F
Y—7b—PICFo oMz @I L
[A] U RUERE (Z R L 72 Al B v sz i &
mik L. BT RkICHE%E
EEES 5 0O ICERIICITFES &
TR ETr> 72, MBEZEE 70% %
J— vk 30%FERRR &I TRk,
P2 3 [ & Lok EE 0%
e o720

Iy /)= WTHRELIEZATFATFY
7 AN, MR RIEER T - 2R S
Hizo 1 RGHZN 2 DD Z1EMK
L, BEICERIELHFBIC, #HE- ¥
AFREBEToL. ATAFIIAL
DRI AT 50 g/ml (ZFHEE
L 7z Hoechst 33258 fluorochrome
(Sigma Chemical Corp.) ZiZ#H S+
AN—T T A PRETERIZT 15
SHEEEE ATV, 5l & H S McIlvaine

Grand Island.




M (pH 8.0) TREI LA /N —
7T AENRET, 50C., BB
T2 T 25 AR 24T o 72, MBI
THIZEBKIZTAIA FT T AR
L., 4% (v/v) @D Oarlock Giemsa
(ME Diagnostics) HetBifi|l T#E Y%
R 21T o 72 BETBORIZ,
AT A K77 RAI2#H AW (Permount)
*BETLAN—ZFARTHALL,
M2 2 BEREE T ICBIS L. A
RTRPEICH LHBOBDEHEI
A9 A H#E % nitotic index & L TR
O M fa GG % FFE MM L 72, 2D A
4 FZ7 72T 1 &BH7zh) 2000
BoOBEBE L7z, 7z, REEER
2%y (Sister chromatid exchange.
SCE) %1 &7 25 HDE 5
HichsBORbBEEBE LT
FEHOEERD 7z,

5) A bAh A Uik

GM-CSF BLX T T(Fa DA — b A A4
YELTOEROREEBRIET 572
HOTy a2 REEIZCBWTIX, fLk b
GM-CSF  #t & (  Anti-GM-CSF
Neutralizing Antibody, #AB-215-NA)
BELUHLE b TCF « $iifk (Anti-Human

TGF « Neutralizing Antibody,
§AB-239-NA ) = R&D

(Minneapolis, MN, USA) 725§ A L .
RACRIED® 50% P HED 5 L% b
EHOICHEEICHRL-HED 251
e BEEAICHML 72,6

systems

6) HA bhAEOHE

BEER TR, EELFEZRINLEY
ANWE—=IZTHBALYA PAA VT
IS L7z £, 4 b A4 X OM
AR 2 HE T 5 ERTIE, &
Fi#EBRERIC Inl ® 0.1% Triton
X-100 #E 2 BEHRITEALL30 B L
40 4R, BRMEZITV, OB
DI EiE RS e L Tl
Lz, 2hENDH > TV RIE
T, -80CIC THMREF L 720

IL-1 @ . IL-8.GM-CSF & R&D Systems
@ ELISA * v F (QuantikineTM
Immunoassay ; human IL-1 « . human
IL-8 . human GM-CSF) T. TGF « i3
Oncomembfane Inc. @ ELISA & v b
(Human Transforming Growth Factor-
a + Seattle. WA, USA) (2 Tl L 7z,
T IL-6BLTINFald/ N4 X7 v
A2 THIE L7z IL-6 1 7TD1 #ifg



FHWTAZF VT I F—¥EIZE
-~ Till%E L. TNF {&H i3 L929 Mg
HTAEEF®HICL - TEERICH

rIELfCo

7) #ER

NHEK = 2 3~ % it 3% o il e e 5 1 14
IZDWTEAITRET, S5un % LM
T EEEEA RSN, 50 .m
LLETIZIZIZETOMBEAER L 72
LDH (3363 A ML Z ViREIZH
STRBWIRETRZWEHEED
N5, 5 2 NHEK OHEIZH 5
MEOFHE% nitotic index £ LT
RY o BB EREMEIC L - TH
GG PE D TLEDSBE S iz, [
B2 L 7o R B R IR AT
BWiELEL{ ), ThiE4ITOD
2L DH|EL—FH L, BENOFS
D eV DS HRERR S Tz

NHEK [24t B FEDOH A F A1 ~
EENOHEBER6 LT LD, BE
LiEhOY A FAA VBEER T,
B iR oA M A ZBEICD
WA D HEH O F AR
TAHIERL, HELFEMBEAT
DA M4V BEZRET L0

IZ GM-CSF B L U IL- @ IZ2W T, 5
7 B L Mg R OO EEPO
YA Mh A VIREZIBRAELL
(X 32, 33) GM-CSF ZfEA S
L ALDL ORI HEL S
BIzx LT, IL-1aiZ2WTiXid e
AL SR W b ho s,
T ZITIRRE e dt, GM-CSF (2 i
Bt iEEEsH L Z LML TY
%7212, NHEK 2 GM-CSF % &L
THELLEIAH, HENTTESN
72o 22T, BEERMI L OMED
wine & UK E EER D GM-CSF %
FERFAICHEE L7 (X 34), BEED
HAENH B0 ED OM-CS A Rk
THrI L, MFEEKREL T HE
MIAERE X GM-CS D EAED TR T 5 Z
Ehbh o7z, nRNA DFEB D FHKD
fHm %7~ L, GM-CSF 3RtFEIZL 5
NHEK 385 i 1o K & 2Bl &4 9 2
ERbholzs

2. % AMMESFMINE E RV o B

MEAEES T 7 AICHEEZRK
FkEALTESTHAMAEIIBNT,
77 A O TOY R ORI
AT HEL RV L, RBEE



XY ADKEEORBERADBEC L
> T, BEBHNBEHHEEDOIEE L
Fz T BE g N o> BB Dt At M o0 B I 208 R
L2 &S, BEEMEDEMA
O %237:6 LTwWaHIR
RN, £ T, MMESEMIF 12X
T 2MFEOMIEEIZ >V THRET L
oo

1) 3713 MRtk

~ 7 ARG VB R AR AE SR A FE 3T3 A
FkOMRTEERLL M) T AL
BICE D MREER, MY 2sy T —il
Rk b&IX10° /ml ICFAEER.
AFGAL ReFxon— (2F % 3=—)
(2 1ol FOMELTHEEL 72

2) BrDU WX & Hetn

BrDU-% )V % & ¥ ¥ — ¥ % i fa 1 3
RIEML, 20k, ZEZRMLE
fh &, BEAMEE T ISR m B % &
Mgz He LTHIELZ,

3) #ER

it 35 O HHE 2 ML\ x5 B B B
UNDEBIZOWVWTRTIZR L1,
4pmlZBVTHHV 2555 BEHEE A

JNET B bty 74 —N
FTEMMEPEEHEICALONL A
{LAE DB, T ALHI I Y
T  ERZRG Dk 3 i g D 1 5l &
FfAsEET BT - L Fh
IZ & o THERL & 1L 5 PLlE R AE O 38 0
W5+ LA REEFRE SR, §&
DR RETH 5o
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Exp. Concentration cell viability® LDH
uM (%) (V)

0.0 97.3 259

0.1 93.6 2.58

0.5 91.9 1.78

1.0 89.8 2.33

I 5.0 74.5 1.18
10.0 50.6 2.70

50.0 0.0 1.75

100.0 0.0 3.7

500.0 0.0 9.92

0.0 ND 2.89

0.5 ND 1.64

Il 1.0 ND 213
2.0 ND 3.14

40 ND 1.01

8.0 ND 2.79

Each data were presented as average of duplicate.

2 Cell viability was counted by Trypan blue exclusion.

ND: Not determined
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Conc. of As Mitotic Mean of SCE /chromosome
(uM) Index in metaphase nuclei
0 125, 1.50 8.92, 8.24
125 225, 260 7.80, 8.08
25 240, 280 8.76, 8.68
50 195, 3.20 8.68, 8.40
100 270, 2.70 944, 744
200 180, 2.75 8.48, 8.44
0 1.33, 208 100, 102
0.5 203, 258 ND
1 206, 249 109, 119
2 1.02, 1.07 105, 11.8
4 0.72, 0.81 13.0, 147
8 0.19, 0.53 ND

Each value was presented as each individual sample pooled of two cultures.

ND: not determined.
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Conc. of As BrdU uptake cell 100% control
(uM)

0 32.7 + 42 100
1 363 = 1.9 111
4 36.2 = 2.6 111




