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Figure 2  The effect of coadministration of EMIQ or MLT on the area and number
of GST-P positive foci in the liver of rats given OX after DEN initiation.
Values are expressed as mean £ SD of rats of DEN alone group (n=9),
DEN-OX group (n=10), DEN-OX-EMIQ group (n=11) and DEN-OX-MLT
group (n=12). *p < 0.05, significantly different from the DEN alone
group, as determined by Student's ftest or Aspin-welch ftest. *p <
0.01, significantly different from the DEN-OX group, as determined by
Duunett's rank or d-test.
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DCF-Fluorescence (% of vehicle control)

The effect of addition of EMIQ (A) or MLT (B) on hepatic microsomal
ROS production of rats given OX after DEN initiation. The
formation of DCF as a reactive marker of ROS was measured at an
excitation of 485 nm/emission of 528 nm. Columns represent the
relative value of fluorescent strength estimated at 100% in the
absence of OX (vehicle control: 0 mM). The in vitro addition of

SKF-525A or H:0: significantly suppressed or increased ROS

production in microsomes isolated from rats treated with OX,
respectively. Values are expressed as mean + SD. "“p<0.01 or **p
< 0.001, significantly different from the vehicle control values, as
determined by Dunnett's rank or d-test.




Table |  The effect of coadministration of EMIQ or MLT on body weight, food intake, water intake and liver weight of rats given OX after DEN

initiation

Groups DEN alone DEN-OX DEN-OX-MLT Untreated
Number of rats 9 10 12 5
Final body weight (g) 276.8£21.2"° 283.4423.3 255.1422.6 " 303.2£16.5
Food intake (g) " 16.941.0 17.9+1.4 16.8+2.2 17.8+2.5
OX exposure (mg/kg BW/day) 38.2£9.0 38.7+8.4

Water intake (mL)" 19.1£2.1 212423 20.8+3.6 15.2+4.5
Antioxidant exposure (mg/kg BW/day) 9.6+2.4

Absolute liver weight (g) 6.94:0.56 8.46+097 " 7.67+0.80 8.1240.79
Relative liver weight (g) 2.51£0,09 2.98+0.10™"  3.01£0.13 ™ 2.69+0.38

*Values are expressed as mean + S.D,

®Calucuated from the weekly monitoring data.

**p <0.01 or ***p < 0.001, significantly different from the DEN alone group, as determined by Duunett's rank or d-test,
#p < 0.05 , significantly different from the DEN-OX group, as determined by Duunett's rank or d-test.



Table2  The effect of coadministration of EMIQ or MLT on mRNA expression levels in the livers of rats given OX after DEN initiation

Group DEN alone DEN+OX DEN+OX+MLT Untreated
Gene name i 5 5 5

Cyplal 1.07+0.46 ° 15.51£2.95 9.59+2.72 " 0.94£0.55
Cypla2 1.00+0.11 4.10£0.67 ™ 3.1240.85 ™ 1.26£0.20
Cyp2b2 1.03+0.29 3.51+0.70 " 2.36+0.84 " 1.85+0.58
Afar 1.00+0.08 2.59+0.55 ™ 1.68+0.27 "* 1.20+0.27
Mel 1.01£0.16 2.50£0.41 1.65+0.26 "* 1.19£0.38
Ngol 1.0120.17 2.53+031" 2.30£0.85 0.63+0.10
Gpx2 1.07+0.48 3.51£0.48 " 442+2.78 " 0.71+0.42
Gstml 1.06+0.38 4744033 4.73£1.70 ™" 0.93+0.46
Ye2 1.06£0.41 2.80+1.08 3.95£1.86 " 0.55+0.30

*Number of rats examined "Values of mRNA expression levels (normalized by Hprt) are expressed as mean + S.D.

The mRNA expression levels are calculated according to the 2-ddCt method and normalized by Hprt as an endogenous control.

*p <0.05, **p < 0.01 or ***p < 0.001, significantly different from the DEN alone group, as determined by Duunett's rank or d-test.
‘p <0.05 or “p < 0.01, significantly different from the DEN-OX group, as determined by Duunett's rank or d-test.
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Fig. 5. Body weight changes of mice given DC for 10 weeks after DEN initiation
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Fig. 6. The number of GGT positive cells and the PCNA positive ratio in mice given DC for 10
weeks after DMN initiation. Each graph shows the number of GGT-positive cells (a) and the
PCNA-positive cell ratio (b) in the livers of mice given DC for 10 weeks after DEN initiation.
Column represents means = SD.  *Significantly different from the 0 ppm DC group at p<0.05

(Dunnett’s test).
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Fig. 7. Effect of DC on hepatic microsomal ROS production. Column represents mean= SD.
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Fig. 8. Real time RT-PCR analysis of mRNA expression in the livers of rats given DC for 10

weeks after DEN initiation. The expression of target genes was normalized by P-actin. Values

are expressed as the group mean fold change over control. Columns represents means + SD.

* ** and *** significantly different from the 0 ppm DC group at p<0.05, p<0.01 or p<0.001,

respectively (Dunnett’s test).




Table 3. Body and liver weights of mice given DC after DEN initiation

Group DEN alone DEN+DC 1875 ppm DEN+DC 375 ppm DEN+DC 750 ppm
Animal No. 1 12 1 10

Body weight (9 0465 B5:40 22440 414532
Absolute liver weight (g) L2 12:09 19:02 LIE04
Relative liver weight (%) 4740 S0 41405 48408

a): Meanz$.D,
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Fig. 2. Effect of OX on body weight changes in rats given 0% (white square) or 0.05% (black square) of
OX after DEN initiation. ~ indicates significant differences from DEN alone (p < 0.05, Student’s t-test). N:

NECropsy.
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Fig. 3. Histopathological and immunohistochemical appearance of altered foci (A, C)
and HCAs (B, D). Representative photographs of altered foci (A) and HCAs (B) of H&E
staining. These lesions are positive for GST-P with increased number of PCNA-positive
hepatocytes (C, D). Bar: 200 um (A, C); 500 um (B, D).
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Fig. 5.  Immunohistochemical staining of altered fom (A, C) and HCAs (B, D). These
lesions are mostly negative for p21 (A, B), C/EBPu in the nuclei. Bar: 200 pm (A, C);
500 um (B, D).
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Fig. 6. Region-specific mRNA expressions of Cyplal, Afar, Gpx2, Cdknla and Cebpa. Each column

represents the mean + S.D. of the relative mRNA expression levels in normal appearance livers (white

column) in four DEN control animals, and HCAs (black column) or the surrounding tissues (gray

column) in each of 4 rats given 0.05% OX after DEN initiation.

&

indicate significant differences

from normal appearance livers in DEN controls or OX-treated animals (*“p < 0.05, 0.01,

" p<0.01, respectively; Aspin-Welch’s t-test).




Table 1  Immunohistochemical methods for analysis of OX-induced liver lesions

Antigen Type of Antibody Manufacturer Dilution HIER" conditions

GST-P Rabbit polyclonal (JM-3997-3) MBL" 1/2000 -

PCNA Mouse monoclonal (M0879) DAKO® 1/400 Microwave oven with citrate buffer (pH 6.0)
p21 Rabbit polyclonal (sc-397) Santa Cruz’ 1/100 Boiled with citrate buffer (pH 6.0)

C/EBPa Rabbit polyclonal (sc-61) Santa Cruz 1/200 Boiled with Tris-EDTA buffer (pH 9.0)
CYPIAI Rabbit polyclonal (sc-20772) Santa Cruz 1/100 Microwave oven with citrate buffer (pH 6.0)
AKR7 (AFAR) Rabbit polyclonal (sc-32944) Santa Cruz 1/100 -

GPX2 Goat polyclonal (ab36140) Abcam® 1/100 Boiled with citrate buffer (pH 6.0)

"Heat-induced epitope retrieval; "Medical and Biological Laboratories Co. Ltd., (MBL; Nagoya, Japan); “DAKO (Glostrup, Denmark);
9Santa Cruz Biotechnology Inc. (Santa Cruz, CA); “Abcam Inc. (Cambridge, MA).

Table2  Sequence of primers using real-time RT-PCR analysis

Accession No.  Gene description Gene symbol  Forward Reverse

NM 080782 Cyclin-dependent kinase inhibitor 1A (p21) Cdknla cagccacaggeaccatgtc cagacgacggcatactttget

NM_012524 CCAAT/enhancer binding protein (C/EBP), alpha Cebpa ggegggaacgeaacaa totccacgttgegetgttt

X00469 ]():oyli;]::;?: |P450‘ family 1, subfamily a, Cyplal gecettcacatcagecacaga tigigacictaaccacccagaatc
Aldo-keto reductase family 7, member A3

NM 013215 (aflatoxin aldehyde reductase, Akr7a3) Afar cegctttcttgggaatccat ggcgatgecattgaagtgt

NM 183403 Glutathione peroxidase 2 Gpx2 accgatcccaagetcatca tctcaaagttccaggacacatetg

NM 012583 Hypoxanthine guanizie phosphoribosyl Hprt gecgaccggttetgteat tcataacctggticatcatcactaate

transferase’

“Control gene for normalization of relative mRNA expression level

38




