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Group 6
(5 rats) 50 ppm 2-AAF

Animals: 6-week—old, 30 male gpt delta rats (groups 1, 2, 5, 6)
6-week—old, 20 male F344 rats (groups 3, 4)
Test chemical: 50 ppm 2-AAF in the diet

W, 200mg/kg DEN or 0.9% saline, i.p.
V. 2/3 partial hepatectomy; S, sacrifice.
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BRMEAE, FFEEB LU 2-AAF

Patial 2-AFF intake Final body weight Liver weight
Group hepatectomy  Treatment (mg/kg bw/day) (o)) Absolute (g) Reative(%)
1 gptddta + DEN 0 270 + 17 7.4+0.8 2.8+0.3
2 gptdelta + DEN+2-AAF 150+ 0.8 248 + 18" 83+0.9" 33+04"
3 F344 + DEN 0 280+ 10 73+0.5 2.6+0.2
4 F344 4 DEN+2-AAF 13.9+0.7 264+12° 8.8+1.1° 3.4+04"
5 gpt delta _ Non-treatment 0 278 £ 18 8.0+ 0.5 29+0.1
6 gpt delta - 2-AAF 16.3+0.3 271+7 8.6x1.1 3.2+0.2

*significantly different DEN alone group



gpt assay

Animal  Total number Number of Mutant frequency  Average mutant frequency
Treatment ID of colonies 6TGr mutants (x10°) (x10°)
511 738,000 12 16.3 114+28
512 216,000 2 9.3
Non-treatment 513 646,000 7 10.8
521 489,000 5 10.2
522 283,000 3 10.6
611 131,000 16 122.1 67.9 £ 35.6 **
612 622,000 51 82
50 ppm 2-AAF 613 200,000 7 35
621 712,000 43 60.4
622 651,000 26 39.9

* significantly different from Non-treatment group



3 Spi~ assay

Animal Total number Number of Mutant frequency Average mutant frequency
Treatment ID of plaques  Spi- mutants (x10°) (x10°)
511 852,600 7 8.2 9.6+5.9
512 527,000 8 15.2
Non-treatment 513 986,400 1 1
521 364,500 5 13.7
522 615,250 9 14.6
611 270,000 25 92.6 79.7 £ 22.9%*
612 300,625 18 59.9
50 ppm 2-AAF 613 360,100 27 75
621 346,800 19 54.8
622 119,250 14 117.4

* significantly different from Non-treatment group



Initial no. of  Final no. of Final body Absolute liver Relative liver

Treatment animal animal weight (g) weight (g) weight (%)
B6C3F1 mice

Control 5 5 282+ 1.5 1.20 +0.12 4.25+0.25

DCM 5 5 27.9+0.5 1.17 £ 0.02 4.17 £ 0.12

DCP 5 4" 273+1.9 1.23 £ 0.05 4.53 +0.51
Hamster

Control 5 5 119.9+ 7.2 5.24+0.19 4.37 +0.14

DCM 5 5 125.0 £ 4.7 5.45+0.31 4.36 + 0.21

DCP 5 4 106.6 + 5.5* 5.19 + 0.96 491 +1.17

* one mouse died at day 2
> one hamster died at day 3
* significantly different from contol hamster group



GSTT1

Expression of GSTT1
No. of  Centrilobular Hepatocyte Bile duct

Treatment animal necrosis Centrilobular Periportal epithelial
B6C3F1 mouse

Control 5 0 + ++ ++

DCM 5 0 + /- +

DCP 5 4 (80%) + ++ +++
Hamster

Control 5 0 + + -

DCM 5 0 + + -

DCP 5 5 (100%) +/H++ /- -

-: negtive; +: weak; ++: moderate; +++: strong
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Napsin A

Napsin A

Napsin A

SP-C
CCSP
Napsin A

Yokohira M, Nakano Y, Hashimoto N, Yamakawa K,

Ninomiya F, KIshi S, Saoo K, Imaida K. Toxicity of
nicotine by repeated intratracheal instillation to
F344 rats. J. Toxicol. Pathol., 25:257-263, 2012.

Immunohistochemical characteristics of the lung
prolifetrative lesions in F344 rats. 71
2012.09



Antibody Product code Dilution Company
(Cell proliferation)
PCNA(PC10) sc-56 1:100 Santa Cruz Biothechnology, Inc., CA, USA
Ki67 NCL-Ki67p 1:2000 Leica Microsystems Newcastle Ltd., Newcastle Upon Tyne, United Kingdom
EGF-R M 3563 1:200 Dako North America, Inc., CA, USA
(Cell cycle)
Cyclin D1 413531 1:100 Nichirei Biosciences Inc., Tokyo, Japan
p27 M 7202 1:400 Dako Denmark A/S, Glostrup, Denmark
p53 M 7001 1:50 Dako Denmark A/S, Glostrup, Denmark
pl6 CINtec pl6 fully diluted  Roche mtm laboratories AG, Heidelberg, Germany
(Tumor producing)
CEA A 115 1:100 Dako Denmark A/S, Glostrup, Denmark
(Alveolar epithelium)
Napsin A NCL-L-Napsin A 1:100 Leica Microsystems Newcastle Ltd., Newcastle Upon Tyne, United Kingdom
TTF-1 M 3575 1:200 Dako North America, Inc., CA, USA
SP-A M 4501 1:500 Dako Japan Co., Ltd., Kyoto, Japan
(Cell membrane)
Cytokeratin 7 NCL-CK7-OVTL 1:500 Novocastra Laboratories Ltd., Newcastle Upon Tyne, United Kingdom
Cytokeratin 20 NCL-CK20 + Leica Microsystems Newcastle Ltd., Newcastle Upon Tyne, United Kingdom
(Endocrine receptor)
Estrogen receptor o NCL-ER-6F11 1:100 Leica Microsystems Newcastle Ltd., Newcastle Upon Tyne, United Kingdom
Progesterone receptor NCL-PGR-312 1:600 Leica Microsystems Newcastle Ltd., Newcastle Upon Tyne, United Kingdom
(Neuroendocrine)
Chromogranin A A 0430 1:100 Dako Denmark A/S, Glostrup, Denmark
Synaptophysin NCL-SYNAP-299 1:100 Leica Microsystems Newcastle Ltd., Newcastle Upon Tyne, United Kingdom
(Squamous cell)
Cytokeratin 34[3E12 M 0630 1:50 Dako Denmark A/S, Glostrup, Denmark
Cytokeratin 5/6 M 7237 1:50 Dako Denmark A/S, Glostrup, Denmark
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Negative

Cytokeratin 7 g4, " ! g Synaptphysin

No difference between tumors and non—tumors.

Positive

N

Cytokeratin 34 BE12 Cytokeratin 5/6

The markers, Cyclin
D1, p27, ERa,
TTF-1, Napsin A,
were picked up for
Experiment 3.
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Cyclin D1

Positive for inflammation, hyperplasia and tumor. The expression level in adenoma is stronger than in

Positive for inflammation, hyperplasia and tumor. The staining is totally weakness. The expression

ER

TTF-1

Napsin A

In the inflammation, positive for macrophages in the alveoli is observed but less for the walls of
the alveoli. The expression is decreasing with malignant potential in tumor.



B6, kTS T v M (JUEIZSE) 1231 DNapsin ADKRR

artz

Sk : o




X7, WERIREDIEZTT & &5

e e [ —p) C— )L )

Napsin A (-) Napsin A (+)

AE 6 fiife L

7%' ﬂ [] s

—
e



(4-hydroxybutyl)-nitrosamine  BBN
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N-butyl-N-(4-hydroxybutyl)-nitrosamine BBN
~ MR I A
y -H2AX BBN
2 y -H2AX, MRE11,
XRCC1 MGMT
MLH1, MSH6 APE1
DDB1, ERCC1
TREX1 1) Toyoda T, Akagi J, Cho YM, Mizuta Y, Onami S,
SMC1 RAD18 Suzuki I, Ogawa K. Detection of y -H2AX, a
biomarker for DNA double-strand breaks, in
urinary bladders of N-butyl-N-
(4-hydroxybutyl)-nitrosamine-treated rats. J
Toxicol Pathol, in press.
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BBN
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® 1. FALARERBES

Antigen Clonality (clone) Host species Dilution Supplier
y-H2AX Poly Rabbit 1:10 Cell Signaling Technology, Danvers, MA
MREI11 Poly Rabbit 1:500 Cell Signaling Technology
XRCCI Mono (33-2-5) Mouse 1:100 Abcam, Cambridge, MA
MGMT Mono (SPM287) Mouse Ready-to-use Abcam

MLHI1 Mono (EPR3894) Rabbit 1:250 Abcam

MSH6 Mono (44) Mouse 1:100 Abcam

APEI Mono (13B8ESC2) Mouse 1:5000 Abcam

DDBI Mono (EPR6089) Rabbit 1:250 Abcam

ERCC1 Mono (8F1) Mouse 1:500 Abcam
TREXI1 Poly Rabbit 1:100 Abcam

SMCl1 Mono [EPR2879(2)] Rabbit 1:500 Abcam
RADI18 Mono Mouse 1:1000 Abcam

% 2. DNABHT—H—DFEBEH#K

Control group BBN-treated group
Normal-appearing
Class Proteins Urothelium Mesenchymal cells and hyperplastic Carcinoma
urothelium

Double-strand breaks y-H2AX - - + +
MREI11 + + ++ ++

XRCC1 + + + +

Direct damage reversal MGMT - - + -

Mismatch repair MLH1 + + + +

MSH6 + + + +
Base excision repair APEl ++ ++ ++ ++
Nucleotide excision repair DDBI1 ++ ++ ++ ++

ERCCI + - + +
Proof-reading repair TREXI1 + ++ ++ ++
Cell cycle checkpoint SMC1 ++ ++ ++ ++
Post replication repair RADI8 ++ ++ ++ ++

-, Almost negative; +, scattered positive; +, occasionally positive; ++, extensively positive.
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