61

Table 5. Histopathological findings observed in male and female B6C3F1 gpt
delta mice given 1-MN for 13 weeks

Male Femle
I-MN Control  0.075% 0.15% Control  0.073% 0.15%

Organs and findings No. 10 10 10 10 10 10
Sugivival rate 100% 100% 100% 100% 100% 100%
Liver

Vacuolization Oa(()).D 0(0) 00 0(0) 1(10) 330

Focal necrosis 0(0) 00) 0 550 5(30) 700)

Singk cell necrosis 0(0) 330) 5(50y* 7(70) 550 5(50)
Kidney

Inflanmmtory cell mfiltration 1(10) 0(0) 1(10) 0(0) 0(0) 00

Vacuolization 560 3(80) 9(90) 0(0) 0(0) 0(0)
Pancreas

Inflanmmtory cell infiltration 0(0) 0(0) 0(0) 1(10) 0{0) . 0(0)
Stomach

Squanous metaplasia 1(10) 0(0) 0(0) 0(0) 0(0) 0(0)
Aderenal ghnd ‘

Subcapsular cell hyperplasia 1(10) 1(10) 3(30) 700 3(80) 7(70)
Ureter

Papillary hyperplasia (0] 0(0) 1(10) 0(0) ) 0(0)
spiml cord cervicol

Cyst fornation 00) 00 0(0) 1(10) 0(0) 0(0)
Tongue

Uleer 0(0) o0 0(0) 00y 0(0) 1(10)
Lymphareticular tissue

Lynphona 0(0) 0(0) 0(0) 0{0) 0(0) 110

*: The number of animals with histopathological lesions.
", The incidence(%) of histopathological lesions

#¥; Sionificantly different fom the controls at the leverls of p<0.05 and p<0.01, respectively (Fisher's 7 -test)
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Table 6. gpt mutant freguencies in the liver of gpt delta mice given 1-MN for 13 weeks

CmR 6-TGRand CmR Mutant Frequency
Groups Animal No. colonies(x103) colonies (x109) Mean=+S.D.
Male 1 9.8 3 0.31
2 12.3 5 0.41
Control 3 15.2 9 0.59
4 15.1 2 0.13
5 4.0 1 0.25 0.34+0.17
11 11.4 5 0.26
12 2.1 1 0.47
0.075% 1-MN 13 53 1 0.19
14 23.5 5 0.30
15 18.2 6 0.33 0.334+0.13
21 18.0 9 0.61
0 23 6.1 4 0.49
0-15% 1-MN 24 24.5 17 0.57
25 22.4 11 0.49 0.544+0.06
Female 31 7.1 1 0.14
32 50.5 3 0.06
Control 33 43.4 10 0.23
34 36.0 4 0.11
35 18.3 6 0.33 0.17240.10
41 41.1 7 0.17
42 36.4 3 0.08
0.075% 1-MN 43 40.6 6 0.15
44 38.0 12 0.32
45 49.2 6 0.12 0.172%0.09
51 25.8 6 0.23
52 29.3 11 0.38
0.15% 1-MN 53 33.9 7 0.21
54 30.2 5 0.17
55 55.8 0 0.00 0.20+0.14




Table 7. Spi- mutant freguencies in the liver of gpt delta mice given 1-MN for 13 weeks

Plaues within XL-1 Plaque within Mutant Frequency

17

Groups Animal No. Blue MRA (x105) WL95 (P2) (x10-3) Mean=S.D.
Male 1 15.8 1 0.06 :
2 4 2 0.14
Control 3 19.5 4 0.21
4 10.9 2 0.18 0.15+0.06
11 14.1 6 0.43
12 3.4 1 0.29
0.075% 1-MN 13 15 10 0.67
14 18.4 10 0.55
15 15.3 5 0.33 0.45+0.16
21 16.5 3 0.18
22 22.8 7 0.31
0.15% 1-MN 23 4.9 4 0.82
24 18 4 0.22
25 6.3 3 0.48 0.40+0.26
Female 31 14.9 7 0.47
32 12.3 3 0.24
Control 33 10.4 1 0.09
34 10.4 6 0.58 0.35+0.22
41 13.6 1 0.07
42 20.1 9 0.45
0.075% 1-MN 43 11.8 4 0.34
44 17.6 9 0.51
45 10.9 5 0.46 0.37%0.18
51 87 0 0.00
52 12.4 5 0.40
SR 53 14.6 3 0.21
54 15.5 8 0.52 0.28+0.23
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Table 8. Changes in parameters for body weight, liver weight, GST-P positive foci

Liver weight GST-P
Groups AmnalNo.  Fial body weight (g) Absolite (g) Relatwe (¢/100g B.W.) Nmnber(;\lo,fcnf) Area (m o)
Cont-1 5 AIRERTES 84 £05 36 £0.1 0.0 £00 00 £00
600 mgkg estragole 5 176.6 = §.1%¢ 10 £ (.5% 40 £ 0.1% 048 =267 0,03 = 0.00%
Cont-2 5 202 £171 87 £09 40 £02 00 £00 00 £00
0.5% safrole 5 1709 =497 06 £05 56 03 027£040  0.002 % 0.004

" significantly diferent from the cont-1 group at the kevels of p<0.001 (Student's £-tes).
significantly different from the cont-2 group at the kevels of p<0.001 (Student's £-test) * Mean=SD,
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Table 9. The level of mRNA expression of the up or down-regulated genes in
common in estragole or safrole-treated groups.

Estragole Safiole
Regulation Function Accession number Gene Symbol FCAbsolute
Up
DNA repair
NM_012861 Mgmt 4.4 3.6
Cell proliferation
NM_053963 Mmpl2 19.9 7.7
NM_012923 Cengl 7.9 2.4
apotosis
NM_001108099 Mdm?2 4.6 : 2.6
Other
XM _574584 Adamns 350.0 10.7
NM_001106536 Mybl2 68.5 10.1
NM_001012022 Cldnd 9.2 3.3
NM_133304 Heph 2.6 3.0
NM_001127524 Aadacll 2.8 3.0
NM_001014217 Nhejl 19.7 2.9
NM_019179 Tyms 9.8 22
NM_012946 Sparcll 2.8 2.1
NM_001106707 Nlre4d 2.6 2.0
NM_138536 Tt 2.3 2.0
Down
Tumor suppressor
NM_021774 Fhit -65.4 -53.6
BC168961 Tidp2 -3.7 -2.0
Oxidation/metabolism
NM_001014167 Ruls -3.4 -3.3
NM_001025762 Smyd3 -7.3 -2.2
Other
NM_138835 Sytl2 -4.6 -6.0
NM_001108803 Mogatl -3.6 -4.2
NM_001100685 Clybl -10.9 -3.6
NM_001009695 Wnt7b -4.1 -3.4
XM 574162 Alpk2 ~-4.3 -3.0
NM_133614 Sle25a21 -6.1 -2.5
NM_022184 Cask -3.0 -2.1

XM 231528 Cadps2 -11.8 -2.1
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Fig. 1. Growth curves for male and female gpt delta mice given 1-MN for 13 weeks.
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Fig. 2. Food consumption curves for male and female gp? delta mice given 1-MN for

13 weeks.
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Fig.3. Immunohistochemical staining of PCNA in lung of gpt delta mice given 1-
MN for 13 weeks.
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Fig.4. Venn diagram of up or down-regulated genes in the liver of 344
rat given 600mg/kg estragole or 0.5% safrole for 4weeks.
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Fig.5. The level of mRNA expression of the up or down-regulated genes in common in safrole
or estragole-treated groups.
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Figure 1 Micronucleus test with bone marrow in B6C3F1 gpt delta male mice treated with Furan for 4 weeks
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MNPCE : Micronucleated polychromatic erythrocytes, PCE : Polychromatic erythrocytes, NCE : Normochromatic erythrocytes
*#%: Significantly different from the 0 mg/kg group at p < 0.05 and 0.01, respectively.
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Figure 2 Micronucleus test with bone marrow in B6C3F1 gpt delta female mice treated with Furan for 4 weeks
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Figure 3 Micronucleus test with bone marrow in B6C3F1 gpt delta male mice treated with Furan for 13 weeks
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Table 1 Final body and liver weights for B6C3F1 gpr delta mice treated with Furan for 4 weeks

Male Female
0 mg/kg 2 mg/kg 15 mg/kg 0 mg/kg 2 mg/kg 15 mg/kg
Final body weight (g) 282 14 28.9+0,7 29.7x1.9 21.8 1.0 222+*+1.3 225+ 0.9
Organ weight
Absolute weight (g)
Liver - 1.28 £ 0.06 1.32 x£0.04 1.56 %= 0,01** 1.06 = 0.07 1.04 £0.10 1.15 = 0.07*
Relative weight (g/10g b.w.)
Liver 0.45 = 0.02 0.46 = 0.02 0.53 = 0.02**  0.46 = 0.15 0.47 £ 0.02 0.51 & 0.01**

3): Mean *+ S.D. **¥: Significantly different from 0 mg/kg group at p<0.05, 0.01, respectively
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Table 2 Final body and liver weights for B6C3F1 gpt delta mice treated with Furan for 13 weeks

Male Female

0 mg/kg 2 mg/kg 15 mg/kg 0 mg/kg 2 mg/kg 15 mg/kg

Final body weight (g) 35.7 =139 344 %17 33.1 % 1,0% 25.2 2.0 243 = 0.9 24.8 £ 0.5
Organ weight
Absolute weight (g) |
Liver 1.59 = 0.03 1.64 £ 0.10 1.73 £0.15 1.12 £ 0.15 1.09 £ 0.05 1.31 %= 0.04
Relative weight (g/10g b.w.)
Liver 0.45 = 0.03 0.48 = 0.03 0.52 = 0.04**  0.44 = 0.03 0.45 x 0.02 0.53 £ 0.02**

3): Mean =% S.D. k%% Significantly different from 0 mg/kg group at p<0.05, 0.01, respectively
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Table 3 Histopathology in the livers of B6C3F1 gpt delta mice treated with Furan for 4 weeks

Male Female

0 mg/kg 2mg/kg 15mg/kg 0mgkg 2mg/kg 15 mg/kg

Number of animals examined 5 5 5 5 5 5
Liver
Centrilobular hepatocyte hypertrophy 0 2 5 0 0 1

Subcapsular infiltration of
inflammatory cells




