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O 2 A B
A B
O
O NMP
oT
H OT | 9.1 | 266.6" | 92.1 116.2
U NMP 27.5 30.6 81.7 90.8
10.5 5.3 4.7 2.4
29.6 120.8" 5.3 21.7"
2 > 285 | 110” 0.3 1.2"
 Mam-Whiteney U X OA| 464 | 606 | 403 | 341
Fisher” exact test 119 0.8 353 29 1
4.8 1.3 2.2 0.6
15.1 23.1 2.7 4.2
14.6 26.4" 0.2 0.3*
MX 95 163.6" 84.2 109.2
24.7 30.3 73.4 89.9
10 6.5 4.5 2.9
c 31.4 88.3" 5.6 15.9
_— 6 28.5 38.6 0.3 0.4
- 91.7 24.8 90.5 7.1
10 27.2 2 80.9 5.9
1 4.2 0.6 1.9 0.3
41.7 4 7.5 0.7
18.6 18.2 0.2 0.2
AN | 104.6 | 174.4* 87.7 89
26.5 24.8 78.6 73.8
1 6 3 2.7 1.3
(n, 65) (n, 10) 32.6 72.7%% 5.9 13.1%*
, 39.5 73.8* 0.4 0.8*
33.1 34.3 27.1 19.1
49.2 19-70 56.9% 44-72 OCA
21.9 1-38 20.3 6-29 7.9 5.5 23.4 16.2
52(80%) 8(80 ) 3.9 0.1 1.8 0
9.6 15 1.7 2.7
11.6 13.7 0.1 0.2

**: p<0.01, *: p<0.05




2 A 4 OT 1989-1999
B oT oOT A
(n,26) (n,10)
A A
A B
oT oT OA oT 137 279.8*
MX AN AN . 0
6.9 0
A 39.3 132.4%*
oT MX AN 37.1 115.4%*
B OA 48.5 53.8
75 0
0 0
3 OT 1989-1999
13.8 255
19.2 27.9
(n,26) (n,10) MX 112.5 172.1
, 34 0
% % 1.3 0
30.4 88.3
231 | 367 | 213 | 291
25.6 30
525 | 67.0 57 72.0 4 0
4726 | 846 | 8/10 | 800 0 0
0 0
5/26 | 19.2 | 8/10** | 80.0 15 0
0 0
5/25 | 200 | 5/10 | 50.0
AN 160 148.5
5/26 | 192 | 4710 | 400 23.1 5
13/26 | 500 | 5/10 | 50.0 05 0
375 55.1
5/26 | 192 | s5/8* | 625 45 675
4726 | 154 | 279 | 222 OCA 414 30.4
4.9 0
2/25 | 8.0 3/9 | 333 0 0
/ 4.9 14.5
**: p<0.01, *: p<0.05 15 6.7

**: p<0.01, *: p<0.05
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22797 2761 - 82350
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SIR 2547 308 - 9201
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51700 10 100 SIR
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53790 10 100 SIR
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SIR 95%
0 1453 0.140 0 0 -
-1 884 0.080 2 2514 304 - 9080
1-10 199 0.015 2 13323 1613 - 48130
10 - 100 583 0.041 4 9706 2644 - 24850
100 - 138 0.009 2 22797 2761 - 82350
3257 0.285 10 3513 1685 - 6460
SIR 100
- 3
SIR 95%
0 1723 0.145 0 0 -
-1 770 0.079 2 2547 308 - 9201
1-10 169 0.014 2 14313 1733 -51700
10 - 100 488 0.039 4 10167 2770 - 26030
100 - 108 0.008 2 24627 2982 - 88960
3257 0.285 10 3513 1685 - 6460
- 5
SIR 95%
0 1901 0.149 0 0 -
-1 693 0.077 2 2584 313-9334
1-10 147 0.013 2 14891 1803 - 53790
10 - 100 428 0.038 4 10642 2900 - 27250
100 - 88 0.007 2 26775 3242 - 96720
3257 0.285 10 3513 1685 - 6460
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4 0
SIR 95%
0 511 0.069 0 0 -
-1 639 0.058 0 0 -
1-10 517 0.039 3 7632 1574 - 22300
10 - 100 711 0.055 4 7279 1983 - 18640
100 - 879 0.063 3 4741 978 - 13850
3257 0.285 10 3513 1685 - 6460
5 3
SIR 95%
0 897 0.074 0 0 -
-1 573 0.058 0 0 -
1-10 435 0.038 4 10469 2852 - 26800
10 - 100 631 0.056 3 5344 1102 - 15620
100 - 720 0.058 3 5151 1062 - 15050
3257 0.285 10 3513 1685 - 6460
6 5
SIR 95%
0 1139 0.079 0 0 -
-1 530 0.058 0 0 -
1-10 386 0.037 4 10793 2941 - 27630
10 - 100 573 0.057 3 5239 1080 - 15310
100 - 629 0.054 3 5580 1151 - 16310
3257 0.285 10 3513 1685 - 6460
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2. AAOT
AAOT

AAOT

OTD

AAOT

DNA
AAOT 1. in vitro AAOT
3. AAOT 2 29 in vitro
AAOT in vitro AAOT
o-Toluidine (OTD) LD50 1049 157 ppm
874 257 ppm AAOT OTD AAOT
F344 AAOT 0 15 3% 4 AAOT
3
AAOT AAOT OTD
AAOT 2
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Acetoaceto-o-toluidide (AAQOT)

(FFPE)
FFPE  HE

—(lon AmpliSeq™ Cancer Hotspot Panel
v2) 50

29
FFPE
QlAamp DNA
FFPE Tissue Kit(QIAGEN) DNA
DNA
DNA
AAOT
1. in vitro AAOT

2. AAOT
3. AAOT
2
29 in vitro AAOT
AAOT
3
1.in vitro AAOT
(1T2)
(MYP3) AAOT  o-Toluidine
(OTD) 1.25%
DMSO AAOT OTD
N=6 48
Cell Counting Kit-8
DMSO 1.25%
2.AAOT
F344 AAOT
0 1.5% 3% 4
(N=6 or 7)
FFPE HE
ki-67
AAOT 3% 3
AAOT OTD
3560



7 FFPE
DNA 7 6
200ng DNA
AAOT
1. in vitro AAOT
AAOT OTD
AAOT OTD
LD50 1049 157
ppm 874 257 ppm
1
2.AAOT
AAOT
AAOT 3%
23% 10%
AAOT
( 1
AAOT

(2

E kBB _E B 4IRA(1T1), 48hr, AAOT

8

v EsbEE BEZHIR3(1T1), 48hr, AAOT

g - LD50:874.1ppm
3
#
*
%
= - . ! . -
L 78 156 313 625 1000 1250 2000 2,500 0 78 156 313 625 1000 1250 znm 2500
AAOTER BE(ppm) AAOTE EE(ppm)
b~ EERE L B2 4ERA(1T1), 48hr, OTD Fv ks k[ SR (MYP3), 48hr, OTD
[ I ..
g ml LDS0:157.4ppm B8 ~ LD50:257ppm
% - ol
§ a0 HE
% = 9% I I
= gl & - - T l B &
o m 7 1% sz s tom 1m 2w T T R e
OTDZEBE(ppm) OTDR EE(ppm) 2
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2 ki-67

AAOT 3%

ki67 10%
(3 AAOT 3%

3 AAOT

13.8 + 12.2 ppm OTD 498.2 + 239.4
ppm
Average Average Daily intake of
No. of Final ~ Water consumption Food consumption AAOT
male rats BW (g) (g/rat/day) (g/rat/day) (g/kgBW/day)
222.0
control 6 +88 199 141 0.00
AAOT 199.4
15% 6 £ 85 198 135 125
AAOT 1715
% 7 + 102" 19.1 1.9 272
female
144.0
control 6 +34 173 108 0.00
AAOT 1343
15% 6 43 165 91 112
AAOT 129.7
% 48 146 86 233
“Significant different form controls at p<0.05
Absolute weight(g) Relative weight(%)
male Nrgtgf liver spleen kidney liver spleen  kidney
control 6 854  0.60%x 1.74% 3.85¢ 0.27% 0.79%
058 0.03 0.10 021 0.02 0.02
AAOT 6 1003+  1.05* 170+ 5.05+ 0.53+ 0.85+
1.5% 0.38 0.06" 013 012 0.03 0.05
AAOT 7 943k 1.25% 158+ 542+ 0.73% 0.92
3% 0.67 018" 0.10 0.14" 007 * 004
female
control 6 547  043% 120+ 3.80 0.30+ 0.83t
0.09 0.02 0.02 o1 0.02 0.01
AAOT 6 599 0.79% 114 4.46% 0.59% 0.85¢
1.5% 0.40° 0.08 0.07 017 0.05 0.03
AAOT 7 6.15+ 1.01+ 113+ AT+ 0.78 0.87
3% 0.53 0.06" 0.09 024 £004 =004
*Significant different form controlsat p<0.05




AAOT 3.0%
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AAOT 1.5%

AAOT 3.0%

2 AAOT

(

B

Ki67 index (%)
= =
@ q

q

0-
Dose of AaOT 0% 1.5% 3.0%

Ki67 index

]

0% 1.5% 3.0%

male

female

D.
in vitro AAOT
(1T1)

AAOT LD50 AAOT

AAOT OTD

AAOT

ki-67

(MYP3)

OTD

AAOT

1.5%
AAOT

AAOT

LDS50

Ki67

AAOT
AAOT OTD
AAOT OTD
AAOT OTD
AAOT
carboxylesterase OTD
© AAOT
OTD
AAOT 3% 10 23%
2
AAOT 3%
AAOT 1.5%
E.
in vitro AAOT OTD
in vivo AAOT 1.5%
AAOT
OTD AAOT
OTD
1) Prilocaine- and lidocaine-induced
methemoglobinemia is caused by human
carboxylesterase-, CYP2E1-, and

CYP3A4-mediated metabolic activation. Drug
Metab Dispos. 2013 Jun;41(6):1220-30.



G.

1.

Tachibana H, Gi M, Kato M, Yamano S, Fujioka M,
Kakehashi A, Hirayama Y, Koyama Y, Tamada S,
Nakatani T, Wanibuchi H. Carbonic anhydrase 2 is
a novel invasion-associated factor in urinary
bladder cancers. Cancer Sci, 108, 331-337, 2017.

Yamaguchi T, Gi M, Yamano S, Fujioka M, Tatsumi
K, Kawachi S, Ishii N, Doi K, Kakehashi

A, Wanibuchi H. A chronic toxicity study of
diphenylarsinic acid in F344 rats in drinking water
for 52 weeks. Exp Toxicol Pathol. 69, 1-7,2017.

Ishii N, Gi M, Fujioka M, Yamano S, Okumura M,
Kakehashi A, Wanibuchi H. Diphenylarsinic acid
exerts promotion effects on hepatobiliary
carcinogenesis in a rat medium-term multiorgan
carcinogenicity bioassay. J Toxicol Pathol. 30,
39-45, 2017.

Kakehashi A, Stefanov VE, Ishii N, Okuno T, Fujii
H, Kawai K, Kawada N, Wanibuchi H. Proteome
Characteristics of Non-Alcoholic Steatohepatitis
Liver Tissue and Associated Hepatocellular
Carcinomas. Int J Mol Sci. 18, 2017.

Yamaguchi T, Gi M, Fujioka M, Doi K, Okuno T,
Kakehashi A, Wanibuchi H. A carcinogenicity study
of diphenylarsinic acid in F344 rats in drinking
water for 104 weeks. J Toxicol Sci. 42, 475-483,
2017.

Kakehashi A, Ishii N, Okuno T, Fujioka M, Gi M,
Fukushima S, Wanibuchi H. Progression of Hepatic
Adenoma to Carcinoma in Oggl Mutant Mice

20

Induced by Phenobarbital. Oxid Med Cell Longev.
2017:8541064, 2017.

Kakehashi A, Ishii N, Okuno T, Fujioka M, Gi

M, Wanibuchi H. Enhanced Susceptibility of Oggl
Mutant Mice to Multiorgan Carcinogenesis. Int J
Mol Sci. 18, pii: E1801, 2017.

2.
AAOT 45
2017 10
O-Acetoacetoluidide(AAQOT)
34
2018 1
H.



29

- oT 5
3
5 H29 LC/MS/MS
oT
[“cloT 8
24 8 76
oT 8 2AMC 2-amino-m-cresol
DNA

oT

21




- oT
Crl:CD(SD) 8
0- PBS
oT 4mL/
PBS
1) 3
3
H28 3 0 450 mg/kg
oT
5
H29 oT 4
oT 5
1 16
oT
B.
1. OT
oT
Anthranilic acid; ATA,
N-Acetyl-o-toluidine; NAOTD,
4-Amino-m-cresol; 4AMC,
2-Amino-m-cresol; 2AMC,
2,2'-Azoxytoluene; AZT NIOSH 1.
8317
1.4-1200 ng/mL = 0.013-11.199 nmol/mL 3.
LC/MS/MS [“Cl
oT
2. H29 oT
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Crl:CD(SD) 7 oT

[“cloT 80
50mg/1.30MBqg/4ml/kg
8 24 PCA
LC/MS/MS oT
0 4 4 8 8 24 2
3 16
4.
2
oT oT
2AMC
DNA oT
F344 8
0 450 mg/kg
16
oT 2AMC  LC/MS/MS
DNA
y -H2AX
2.
16
C.
1. OT 3

23



3 24 8
0 8
oT 76
1 oT
8
s Y= 3io! ! At 24058
@
@\ o
S
EGEE
EFESE _~ s
LS E:FR o
G EBEPEH
& m : "R
<
Eem s T
~ mnt a Bt
3. [*“Clo- 50 mg/1.30
MBqg/4 ml/kg
1. [“cloT 50
mg/1.30 MBqg/4 mi/kg
(% of dose)
(h)
0 4 35 35
4 8 41 76
8 24 8.3 84.3
4.
oT

2-amino-m-cresol

2AMC

24

450mg/kg
2
oT
450mg/kg
y -H2AX
4
2. OT 450 mg/kg
16 oT 2AMC

OT (nmol/ml) 2AMC (nmol/ml)
Control 0.051 = 0.0056 0.001 = 0.0006

OT 450mi/ki b.w. 10613 &+ 142.75 0.252 &+ 0.069

OT (nmol/ml) 2AMC (nmol/ml)
0.195 =+ 0.084 0.0696 =+ 0.024
6711.6 = 29365 47961 *+ 13.419

Control
OT 450mg/kg b.w.

0.18 - i
f5 R

vy-H2AX/ actin

oT
450 mg / kg bw

Control

4. OT 450 mg/kg
16 DNA
D.

LC/MS/MS oT

4AMC
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3)
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OTD

OTD

L BP-421
0.62 0.70 mm
( >99%

1)

23

0.5 L/min

TENAX (TD Glass

Tube Tenax TA 60/80, CAMSCO )

(pocket pump SKC )

5) OTD 50 mL/min
1

10

6) TENAX
(TD-GCMS) OTD

9507

o-MLATY %/Iw Il\f
s C

2 TD-GC-MS
TD-100xr (Markes )

MFC [ fZZ5

500 mL/min

7890N + 5977

(Agilent Technologies )
(4:1)
280 (10 min)
5
300 (10 min)
Equity-1 ( 0.32 mm
m 5.0u m) (Supelco )

60

40 (7 min)-(3 /min)- 100

-(8 /min)-280 (10 min)
He (2 mL/min)

(SIM)
m/z107
m/z77
3
(1)
. M
V= o (1)
\Y; (U g/cm?/min)
M OTD (M 9)
A = 18.8 cm?

T =1 min
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LTD.

0.90 mm

48
45 55
27

TUV

(

) 0.1y g/cm?/min
( )

RHEINLAND JAPAN

>99.5%)

26.5 27.5

) 0.1y g/cm?/min
)

538 1% FE (ug/cm?/min)

—e—n=1 —e—n=2 —e—n=3

50

100 150 200

B ] (min)

PREERAE s R
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150

3

130

150

* 180 min (235 VT b EAEFEER T LR d o T,
180min A% HERGE AR HIFFE & L7,
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