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Table 1 Changes in body weights, liver weights, and GST-P positive foci, and PCNA positive

hepatocytes in the liver of male F344 rats given OPZ for 6week after DEN initiation.

Group DEN DEN + OPZ
Final body weight (g) ' 2742 + 13.1 261.6 + 168
Absolute liver weight (g) 835 + 046 1052 + g7
Relative liver weight (g/100g body weight) 3.06 £+ 0.15 402 = (18"
GST-P positive foci (=0.2 mm)

Number (number/cm’) 265 + 1.08 577 = 246"
Area (mnt/em’) 02 + 0.14 041 + g8
PCNA-positive cells (%) 1.68 + 0.87 3.8 + 1.994%

DEN: N-diethylnitrosamine, OPZ: Omeprazole. The data represent mean + S.D.
n T significantly different from the DEN control (p<0.05, 0.01, Student’s #-test).
, significantly different from the DEN control (p<0.01, Aspin-Welch’s #-test).
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Table 2 Real-time RT-PCR analysis of livers in male F344 rats given OPZ for 6 weeks

after DEN-initiation,

Accession no. Gene description Gene symbol DEN DEN+OPZ 276 mg/kg
Ahr and Nrf2 transcripts
NM_013149  aryl hydrocarbon receptor AR " 101 +0.13 2.62 = 027"
NM_010902 Nuclear factor. erythroid derived 2. like 2 N2 103 %025 0.97 +'0.25
Phase I drug metabolizing e nzymes
NM 012540  Cytochrome P450, family 1, subfamily am polyoeptide 1 Cyplal 1.08 = 0.49 1163.82 + 1311.16™
NM_012540 Cytochrome P450, family 1, subfamily am polyoeptide 2 Cypla2 g 1.00 + 0.08 8.79 + 410"
NM_022407 aldehyde dehydrogenase 1 family, member Al Aldial 1.32 + 0.29 4.17 + |.44*
NM_057105 UDP g'lucuror‘losyltransferase 1 family, polypeptide A6, Ugtla6 102 £ 02 2.59 + 027"
transcript variant 2
NM_017000 NAD(P)H dehydrogenase, quinone 1 Ngol 1.01 + 0.14 5.08 + 155"
Phase II drug metabolizing e nzymes
NM_020540 Glutathione S-transferase, mu 1 Gstm] 1.04 £ 0.31 3.70 + 160
NM_183403.2 Glutathione peroxidase 2 Gpx2 1.05 + 0.34 9.59 + 354"
X78847 Glutathione S-transferase Yc2 subunit Ye2 1.09 + 0.53 11.90 + 348"
NM_013215. Aldo-keto reductase family 7, member A3 Akr7al " 1.09 + 0.53 6.78 £ 301"
NM_012600.2 malic enzyme 1, NADP(+)-dependent, cytosolic Mel g 1.01 £ 0.15 2.39 + 53"
NM_053840 gamma-glutamyltransferase 1 Ggtl 1.04 016 323 0.00"
MAP kinase pathway family related genes
NM_012603. myelocytomatosis oncogene Myc 1.03 + 0.29 6.79 = 502
NM_012639.2 v-raf-leukemia viral oncogene 1 Raf-1 1.00 + 0,01 1.40 £ 9137
NM_133283 mitogen activated protei kinase kinase 2 Map2k2 1.01 + 0.16 1.25 + 0.09"

DEN: N-diethylnitrosamine, OPZ: Omeprazole. The data represent mean + S.D.

a) Expression level / (B-actin)

*, **: significantly different from the DEN control (<0.05, 0.01, Student’s ¢-test).

#, significantly different from the DEN control (p<0.01, Aspin-Welch’s #-test).
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Table 3 Changes in body weights, liver weights, GST-P positive foci, and PCNA positive
hepatocytes in the liver of male F344 rats given OPZ/BNF for 6week after DEN initiation or

OPZ/BNF for one week before MelQx initiation.

Group DEN DEN+OPZ 138 mgkg DEN+OPZ 276mgkg DEN+0125%BNF  DEN+0.25%BNF Dﬁfgggﬁi‘;“““‘
OPZ/BNF promotion assay

No. of animlas 12 12 12 9 12 12

Final body weight (g) 2762 £ 114 2589 + 119" 2556 + 148" 2676 = 11.7 2607 % 148 2293 = 191"
Absolute liver weight (g) 836 + 0.53 932 = 0677 1012 + 084% 1044 x 0ot* 1123 = o89% 1226 = |64
Relative liver weight (g/100g body weight) 303 + 024 360 + 020" 398 + 015" 390 x oo 431 + o18% 535 + (9o
GST-P positive foci (2 0.2 mm)

Number (number/cm’) 3.02 + 191 447 + 1.65 578 + 218" 7.05 £ 145" 730 % 245" 1066 + 276"
Area (mm’/cm’) 0.19 £ 0.12 037 £ 027 042 + 920" 057 = 020" 058 + g31™ 0.8 34"
PCNA-positive cells (%) 020 + 021 022 + 022 048 = 024" 030 + 017 037 = 012 0.70 + 038"
OPZ/BNF initiation assay

No. of animals 12 11 12 11 12 11

Final body weight (g) 2354 + 84 2330 + 92 2323 + 109 2370 + 10.0 2345 + 173 2316 + 105
Absolute liver weight (g) 9.14 £ 053 937 + 052 9.26 + 0.62 973 + 0.84 9.87 + g27™ 9.59 + 0.69
Relative liver weight (g/100g body weight)  3.58 + 0.13 359 = 0.10 361 £ 012 3.68 £ 0.19 380 = 013* 361 = 011"

GST-P positive foci (0.2 mm)
Number (number/cm’) 1.55 + 121 0.82 + 061 1.89 + 262 3.61 £ 201" 3.07 + 257 203 + 1.86
Area (mmzlcmz) 0.04 £ 0.4 0.02 £ 0.01 007 £ 011 0.13 + 010" 0.16 + 0.23 007 £ 0.12

DEN: N-diethyInitrosamine, OPZ: Omeprazole, BNF: -naphthoflavone. The data represent mean + S.D.
- significantly different from the DEN control (p<0.05, 0.01, Dunnett test).

#, significantly different from the DEN control (p<0.01, Steel test).
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Table 4 Real-time RT-PCR analysis of livers in male F344 rats given OPZ/BNF for 6 weeks

after DEN-initiation.

DEN+QPZ 138

Gene symbol DEN DEN+OPZ 138 mg/kg DEN+OPZ 276 mg/kg DEN+0.125%BNF DEN+0.25%BNF mgkgt0.125%BNF

Phase I drug metabolizing enzymes

Cyplat 1.19 + 0.67 158.19 = 197.79™ 13819 = 12020 284287 =+ g g™ 335784 =+ g3100" 313885 + 57083
Cypla2 " 101:o018 6.50 + 195" 2779 + 453" 291 + ¢37™ 5203 = 1137 5203 + 1137
Aldlal 108 + 0.52 350 + .o 367 = 145" 125 + 012 1.98 + 39" 230 + 064"
Ugtla6 1.03 £ 025 1.8 = 35" 171 = 50" 162 = 018" 245 + gsq™ 385 + 036"
Ngol 1.03 + 029 254 + og8" 281 =+ g75" 540 = gs8" 10.10 + 785" 1686 + 337"
Phase II drug metabolizing enzymes
Gstm] 106 + 0.42 432 = 308 3.08 £ 077 275 = 104" 775 = 3.60" 1625 + 1267"
Ye2 1.00 + 0.10 173 + 036" 173 = 927" 126 + 018" 160 = 025" 242 + 60"
Akr7a3 101 £ 0.17 328 + 103" 478 £ 918" 1.88 + 71" 3.25 + 120" 575 £ 377"
MARP kinase pathway family related genes
Mye 1.03 + 0.26 259 & LIS 3.00 + 118" 110 * 043 1.50 + 0.52 315 + 162"

DEN: N-diethylnitrosamine, OPZ: Omeprazole, BNF: -naphthoflavone. The data represent mean + S.D.

h M, significantly different from the DEN control (p<0.05, 0.01, Steel test).
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(A) Microsomal ROS production (B) TBARS levels (C) 8-OHdG content

1.2 0.9

w oA
s 8
S O
=}
o

[y

g
=3
~

[=]
0
*
*

* *

© o ©
v o

&
=3

@
IS

ey
wr
i=3
<

<
a
w

.
g

o

[

Relative ROS production {mean V)
[ N
g
(=3
TBARS (nmol MDA/mg protein)
8
8-OHdG {8-OHdG/10° dG})

o o ®
~N

v
8
[~
r
L

_— - e I e .
DEN DEN+OPZ DEN DEN+OPZ DEN DEN+DPZ DEN DEN+OPZ DEN DEN + OPZ

none +NADPH +NADPH
+SKF525A

(=]
<
i
|

Figure 1 Contents of ROS production, thiobarbituric acid-reactive subsutances (TBARS) and
8-hydroxy-2’-deoxyguanosine (8-OHdG) in the liver of rats given DEN control (white) and 276
mg/kg OPZ (black) for 6 weeks after DEN initiation. (A) NADPH-dependent microsomal ROS
production examined by the fluorescent probe H2DCFDA. Each column represents the mean =+
S.D. Left panel: without NADPH treatment; middle panel: with NADPH treatment; right panel:
with NADPH and SKF525A treatment in the pooled fraction. (B) TBARS levels: TBARS level in
the DEN+OPZ group is significantly lower than that in the DEN control group. (C) 8-OHAG
content: There is no significant change in 8-OHdG between the DEN control and DEN+OPZ

groups. **; p<0.01 significantly different from the DEN control group (student r-test).
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HIB R RERMNT OFERE Sz G2M FIOMBEBERES T2 P .0 b LBl TIc 0T, A
MR ER RGBS T ORBET 272, <A 7207 LA AT OR R, RELER{nT O RO 2
G2 #i%b M EIICHRE T S MAE HIRIE S T Th B 2 L A R &N, real-time RT-PCR |~ THB IS EH A
BREES L, ETevA 70T LA T —EMnERAHEEN 7 M#ISFO Aurora B 2% O G2 i 6 M
HUTHRRET 540 F DS FRMR R & FHE L7255, Aurora B 133803 AU BB CEALE SHBRE T Hr
LTBHEMROABREMERL, G2MEITF = v 7 RA v MIBET% Topo Il o> M HARSE Y F D
p-Histone H3, HPla b BN AMEFE T2 &b 1 B ECHBEMBOEME T2 L B3RS,
FZ, p-Hisotne H3 IR B AMERICHRMNE o7, U EL D, ERBKHBEEES FFRAAWE
ERVIERERT, MBIREERRT 2L EX NI HFERAREEN, MBS TOREMTA - N
DORPAMEDRIAA 7 ) —= L FHEIZ R V18D AIRErE R R L7,

A HHEBR AELFITEDER L ERT Z ERBE Sh T
BMAEESEOLEYEOREN AL EFIE LEBOEPAMEEEHRIB L LT, Allan HD
THH7 vEBEEBOZRBAAMRRIL, 2R b, E D criteria Z 7= TEMMEABINL T, 28 A
I OB RECEME R OT CRENDH Y . E MoEHR SRR L EHE LI,
EVBABRBEROHELNRD LN B, BRICEHE HERLEEREITIY ) hOBEMER L, Bz
FRREL 2D 2 L DR VIEREERRSAMEIC FHEOERED 5 VIO BB OEEL Rk L
ML Tk, ZBRORPAENICEET IRHOF TeRTAS AJRES & AL BT B2 45 (Brown
SMETHRL, BRRFERENLEEN TS, — etal,, 2007; Adleretal,, 2009), Z D X 5 2K R %L
B Ty bR U RAOFER O LB IR AN HBCEREERPAYE TCLERINA D, &
ERETLFHEOEHRE T, BEERE L X PEREBEOEELFBRT DL ORDF AL =X A
RREXRBEOHBEN LIELITRHENTEY, DT, BEEFOEEEEL I, B0
T AOREMERM L, BRAGFREMC—K BERORLEELER > THEBAICEL LDHEHD
LT, MMMzt iy, EXEZ BEELTOWAAREENE, EEERZEOHE
DHBUTE L HIA O 57 FBREBICHESA DR L 2 (X, BECKESOMOBERORENABERTHR

DL DMBFTET HAREMNR RE I N TV S, Hi 4L (Adler et al., 2009; Williams et al., 2002) . /&
& BT, National Toxicology Program (NTP) “T4T SEBA L OBEEERERIN TS (Lankoffet

ONIREBAMRRTIT, FR/ALETTYE al., 2002), & HIZETTIE G2/M HifiE TRl
DRHE LT, Ty bREOBEMEMRBSIC JEHBE Sy T ORBAEBMPREENT WS, £2
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KRZHZZEPHEEINTNS (Allan et al,, 2004), AR R R IR IS FTRE R 0 F 28R 5,
IHbDZELD, AMETIE, FRBIATHE

BE25257EEORVEREHBICEET 54 B. Bt3E)71E

FIERIDREZLZ BHIE LT, NTPreport THHEH B 8k
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