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Fig. 3.

The number and area of GST-P-positive foci in the livers of F344 rats fed a diet containing 20 ppm 2-AAF, 12000 ppm
PBO or 6000 ppm APAP for 10 weeks. A partial hepatectomy was performed at week 4, and the rats were administered a
single ip dose of 10 mg/kg diethynitrosamine 18 hours after partial hepatectomy.

**Significantly different from the control group at p <0.01.
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Fig. 4.

The number and area of GST-P-positive foci in the livers of F344 rats fed a diet containing 20 ppm 1Q, 5000 ppm SF or
2400 ppm PHE for 10 weeks and administered 0.3 mg/kg body weight AA by gavage once a day for 10 weeks.

A partial hepatectomy was performed at week 4, and the rats were administered a single ip dose of 10 mg/kg
diethylnitrosamine 18 hours after partial hepatectomy.

**Significantly different from the control group at p <0.01.
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Table 1. gpt MFs in livers of F344 gpt delta rats treated with 2-AAF, PBO and APAP

: CmR 6-TGR and

Group Animal colonies CmR lelz)-S ~ Mean =SD
no- (X 10%) Colonies ( )
101 11.75 5 0.43
102 22.46 6 0.27

Control 103 11.07 6 0.54 0.44 = 0.10
104 8.46 4 0.47
105 10.62 5 0.47
201 8.33 12 1.44 o
202 12.20 14 1.15

2-AAF 203 7.79 15 1.93 2.07 £ 0.85
204 8.15 21 2.58
205 8.96 29 3.24
301 7.70 1 0.13
302 8.42 7 0.83

PBO 303 7.65 5 0.65 0.49 = 0.27

304 15.03 S 0.33
305 8.10 4 0.49
401 18.77 4 0.21
402 18.68 7 0.37

APAP 403 11.39 7 0.61 0.40 = 0.14
404 15.53 6 0.39
405 14.45 6 0.42

**Significantly different from the control group at p < 0.01.
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Table 2. Mutation spectra of gp# mutant colonies in livers of F344 gpr delta rats treated with 2-AAF, PBO and APAP

Control 2-AAF PBO APAP
Number Mutation Number Mutation Number Mutation Number Mutation
(%) frequency (10-) (%) frequency (10) (%) frequency (10-) (%) frequency (107)
Transversions
GC-TA 62(23.1) 0.11 %= 0.08 32(352)  0.72 = 0.27%** 5(22.7) 0.13 £ 0.16 7(23.3) 0.01 = 0.09
GC-CG 1(3.8) 0.01 %= 0.02 9(9.9) 0.20 = 0.17* 1(4.5) 0.02 = 0.05 3 (10.0) 0.03 = 0.05
AT-TA 1(3.8) 0.02 £ 0.04 8(8.8) 0.17 £ 0.21 2(9.1) 0.03 = 0.06 3(10.0) 0.04 = 0.05
AT-CG 1(3.8) 0.11 = 0.02 3(3.3) 0.07 = 0.15 1(4.5) 0.02 £ 0.06 1(3.3) 0.02 = 0.04
Transitions
GC-AT 15(57.7) 0.26 = 0.08 19(209)  0.39 %= 0.35 9 (40.9) 020 %= 0.14 14 (46.7) 0.19 &= 0.09
AT-GC 0 0 4(4.4) 0.10 = 0.11 1 (4.5) 0.02 % 0.05 0 0
Deletion
Single bp 1(3.8) 0.02 = 0.04 12(13.2) 028 = 0.21% 2(9.1) 0.04 = 0.06 2(6.7) 0.03 = 0.04
Over 2bp 0 0 1(1.D) 0.02 %= 0.05 1(4.5) 0.02 *= 0.05 0 0
Insertion 1(3.8) 0.02 %= 0.04 3(3.3) 0.07 &= 0.07 0 0 0 0
Complex 0 0 0 0 0 0 0 0

2 Number of colonies with independent mutations.
* **Significantly different from the control group at p <0.05, 0.01
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Table 3. gpt MFs in livers of F344 gpt delta rats treated with 1Q, SF, PHE and AA

. CmR 6-TGR and
Group Animal colonies CmR lelz-S Mean *+=SD
no- (X 109 Colonies ( )
101 15.1 3 ‘ 0.20
102 6.8 4 0.59
Control 103 15.9 7 0.44 0.38 = 0.19

104 12.2 2 0.16
105 8.1 4 0.50
201 8.9 18 2.03
202 7.2 34 4.69

1Q 203 6.1 18 2.94 3.35 & 1.22""
204 10.4 26 2.49
205 4.4 20 4.58
301 10.0 8 0.80
302 5.0 5 1.00

SF 303 5.6 14 2.49 1.18 =+ 0.74"*
304 10.1 7 0.69
305 5.4 5 0.92
401 7.9 3 0.38
402 4.5 1 022

PHE 403 11.4 1 0.09 0.36 = 0.26
404 5.9 2 0.34
405 7.7 6 0.78
501 8.6 13 1.50
502 9.8 17 1.73

AA 503 12.9 12 0.93 1.18 = 0.41**
504 11.3 9 0.79
505 9.5 9 0.95

**Significantly different from the control group at p < 0.01.
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Table 4 Mutation spectra of gpt mutant colonies in livers of F344 gpt delta rats treated with 1Q, SF, PHE and AA

Control 1Q SF PHE AA
Number Mutation Number Mutation Number Mutation Number Mutation Number  Mutation
(%) frequency (107) (%) frequency (10-%) (%) frequency (10-%) (%) frequency (10-5) (%) frequency (107)
Transversions
GC-TA 52(25.0) 0.11 %= 0.09 50 (43.1) 1.40 £ 0.41%* 13(33.3) 041 =% 0.38 4 (30.8) 0.10 = 0.17 11(18.3) 0.21 = 0.09
GC-CG 1(5.0) 0.01 = 0.03 4 (3.5) 0.11 = 0.25 6(15.4) 0.17 = 0.13 1(7.7) 0.03 %= 0.06 1(1.7) 0.02 = 0.05
AT-TA 0 0 6(5.2) 0.20 = 0.18 3(7.7) 0.09 = 0.09 0 0 29 (48.3)  0.55 *+ 0.30**
AT-CG 0 0 1(0.9) 0.03 = 0.06 2(5.1) 0.06 = 0.08 0 0 0 0
Transisions
GC-AT 8 (40.0) 0.14 = 0.11 14 (12.1)  0.40 = 0.16* 6 (15.4) 0.17 = 0.14 6(46.2) 0.16 = 0.15 7(11.7) 0.15 %= 0.13
AT-GC 3(15.0) 0.07 = 0.13 0 0 4(10.3) 0.13 £ 0.15 1(7.7) 0.03 = 0.08 2(3.3) 0.04 = 0.09
Deletion
Single bp 3(15.0) 0.04 = 0.04 39 (33.6) 1.17 £+ 0.58* 3(7.7) 0.10 = 0.17 1(7.7) 0.03 % 0.08 8(13.3) 0.16 = 0.16
Over 2bp 0 0 1(0.9) 0.02 = 0.04 0 0 0 0 0 0
Insertion 0 0 1(0.9) 0.02 = 0.05 2(5.1) 0.06 + 0.08 0 0 2(3.3) 0.04 + 0.06
Complex 0 0 0 0 0 0 0 0 0 0

a Number of colonies with independent mutations.

* **Sjgnificantly different from the control group at p <0.05, 0.01.
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Fig. 1.

The bromodeoxyuridine labeling-indexes (BrdU-LIs) in the residual kidneys of male F344 rats after the unilateral
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nephrectomy.
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Fig. 2.

The bromodeoxyuridine labeling-indexes (BrdU-LIs) in the residual kidneys of female F344 rats after the unilateral

6

12

nephrectomy.

* **Significantly different from the 6 hours group at p < 0.05, 0.01.
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Fig. 3.
The water consumption of female F344 rats fed a water containing 1000 ppm trisodium nitrilotriacetic acid (NTA).

After 4 weeks exposure, unilateral nephrectomy was performed and rats were administered diethylnitrosamine ip at a dose

of 20, 40 mg/kg 48 h after unilateral nephrectomy. The rats continued to feed on a water containing NTA until they were
sacrificed at 12, 16, and 20 weeks.



(Rt

Table 1. Body and kidney weights of rats of following treatment with diethyl nitrosamine (DEN) and trisodium
nitrilotriacetic acid (NTA)

. . Kidney weight
Phase Group Final body weight (g) Absolute (g) Relative (%)
12 week DEN 20 mg/kg 189.6 * 8.5 0.75 & 0.04 0.40 & 0.02
DEN 40 mg/kg 187.4 = 5.7 0.74 £ 0.03 0.39 &= 0.01
DEN 20 mg/kg + NTA 186.7 = 8.0 0.77 = 0.05 0.41 £ 0.02**
DEN 40 mg/kg + NTA 182.8 + 6.4 0.76 =+ 0.03 0.42 = 0.01##
16 week DEN 20 mg/kg 199.9 + 6.8 0.78 & 0.03 0.39 & 0.02
DEN 40 mg/kg 1954 £ 6.6 0.77 & 0.04 0.39 = 0.01
DEN 20 mg/kg + NTA 196.8 = 5.3 0.81 =& 0.03 0.41 = 0.02*
DEN 40 mg/kg + NTA 198.9 & 5.2 0.80 = 0.04 0.40 + 0.02
20 week DEN 20 mg/kg 206.1 = 6.9 0.83 & 0.05 0.40 = 0.01
DEN 40 mg/kg 202.5 =59 0.80 =% 0.04 0.40 % 0.02
DEN 20 mg/kg + NTA 209.3 = 6.8 0.83 =& 0.04 0.40 &= 0.02
DEN 40 mg/kg + NTA 206.9 &= 13.5 0.83 &+ 0.04 0.40 &= 0.02

* #*Significantly different from the DEN 20 mg/kg group at p < 0.05, 0.01.
##Significantly different from the DEN 40 mg/kg group at p < 0.01.
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VIRFRTEERZE (GST-P BEHEMRE) OFE
MR i L. Z N OB E OB EE
B nvivo BEFMER B ONTFHR AMERE L
THHRZEHRZHE L T&E /e, 22 TEHHE,
2-MF % gpt delta 7 » b & AV AREBRIEIC
#t L, To—&HEE, ELEMER LOEN
A% BRI L 72,

B. #F3EHE

2-MF ©F v MIBT5EAnEEER
Bz, 4 BB LU 4 BRI OHER
ERBRZEM L7,

ERERBR 1 4 HERE)

6 BEDHESD 27 v b (HRTZ AT /LY
—) &3 JLIZ 2-MF % 10, 30, 100, 200
mg/10mL/kg D AE T4 AFBRHIROES L
7. EEEEEIL. SDRT v MZ2-MF %
200 mg/kg BEIREMEN T 5 L 7o R, ATHIAE
BERNEESNEEDRELZSEIHREL
7o RTBEIZIIEARTHZa—0F A LD
HEE Lz, #EHET, LN CRF-1
B e B HICBIR S, REHERZHE
BT,

AEHEAR2 @HERM -

6 BEROMERE SD SR T > MI 2-MF % 3,
10 3 L 1030 mg/10mL/kg (n=5) DHAE T4
e 5 B8 sERoks L, &5
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B2lI AERTEERBR 1 OBERLIVEE LL,
IBEICIEAETHEa— T A NVDRHE
5 Lz, ®EHMT, T CRF-1 EF
Akt A B mIcERSE, KEROEEER
EARE 1 EEE L, RS TVT
VRREE T CHEREIIR L VBRI U, iR
ERBIOMBEECFRELER LT, £,
Al L OV IR B &R E % Ehi L7,

13 AR RE G HS

6 W DOMERE SD % gpt delta 7 > b, BFF
10 PEIZ 2-MF % 1.2,6 % X 0'30 mg/10mL/kg
OREETI13EME (7B /8 MmHlRo®ks
L7z, XTHREECIE, EETHhDa—FA
NDOHE®RE L, BEEIL, HERER
B2 ORENLRE L, BEHEF, &
BHE CRE-1 ERfAAL 2 B RICERSE, &
BN OEEREZE 1 BEERL,
BRZ A Y 7T BT CREREINR & D B
L., MEFRER I OMEE(LFEREZ
Eii Lz, /o, FERBRICOWTIIEE
BIEEITV, EFFERSFIC OV TAL= ]
VEER, BIRICEVART T o R EE
L7, RNT T4 HRIEANT RV
oo AUV RER, FREAREBREIC
U7, E7o. FRERCEM LA DO—
EITIRIEERIC L ) B3EE L TREL,
in vivo ZZ BJFIMERER (gt KO Spi” 7 vk
A) L7z,

WEEH RO TIE. Burtlet IRAEIZ L D 4
Boy—EErHER L, H—ThoIHEIE
One-way ANOVA IZ X V) | B]—TRWH&EIZ
Kruskal-Wallis # B2 & 0 BRI =2 fRHT L7,
FEMIZENRO GNEBIZDOWTI,
Dunnett D ZEIEREIC L Y BEFHOFE
ERRRNT Uiz, A E/KEIT p<0.05 & LT,
(R EEmE ~DERE)

ARt [ESLERSR A AN ETE
W EBR DM/ EMICET 2RE] 8T
L CEEBRFEZEZER L. FREERR
EERICLAEBEBRICER LT, £
7o BRI B OFERIZON TS,
[E S EELELEEMEITE R FHER L
Ehrz 2B HEBRR] 2, BETERL




EBRETEE L ERR L, ARBEFERICEH

L7,

C. #FFEfER

ERTEABR1 WHM

200 mg/kg BEO BN L2 H BIZFET L,
100 mg/kg B 2/3 FAHE S5 3 HEIZET L
7z 30 mg/kg B CAREEIEMMHMAIE R 2338 0D
bivie, LAEDORER, 4 BHRERSHER
BT AEESHAES 30 mgkg & TREL.
AT 3 TBLT 10, 3 mgke 258
ELTERLT,
REFERRE 2 4B :

RERHAE F OB O—ARIRRER L MR E
HRICELERED T, ECHLRDH
ngnoi, BREEBLIVGREEESY
Table 1 12777, HED 3 mgkg WEHFLLET
FFE B RO S, MAED 10 mgke B 58
LI ECFfER B K UM ESTEEOR B2 & E,
72 6 ONC MERED 30 mg/kg B 5-FE CREFEXT R
LT ONEREEOREREEIRD b,
MiRFERER L OCMEE ERERRE T
ALER Table 2 B L3 1o d, £ e
L. HED 30 mgkg 3 L OMED 10 mg/kg
b B CREOERMER, 75N
MERED 30 mg/kg & G BE THFERE N T X — &
—DOEEBNBRD 6N, UEDOFER, 138
MR ERERBROERAE% 30 mgkg & L
TEREL, LA 5 TBRLT6. 1.2 mgkg
FE5E L L TGRRLE,

13 A IEH G FHER

BRI P OB O—ARIRIBIZEITR
HHENT, BUHIBRD bR, B
B E Fig. 1 l[OnT, ML HIZRET
18 B LI, 30 mg/kg % 55 TR E BIMNHNH]
MERD b, MEFIRER R % Table 4 |2
T, MEED 30 mg/kg #58£T Hb, MCV,
MCH OFE72EE, HED 30 mgkg & 57
T MCHC OF B EENRD b, Bl
MRTE SN, MEE(LFRERRZ
Table 5 |Z/~9, HETIL, 6 mgkg LA EDE
BT ALP B L UVIP O &EE. HED 30 mg/kg
% 58T T-Bil, y-GTP. Albumin, T-Cho.
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Na O E{E R X U Glucose DILENFTRD Hiv
7o METTIE, 30 mg/kg %58 T T-Bil, y-GTP,
Albumin, Ca OEEER L TG, Glucose D
KENBD N, 728, O3 BLU10
mg/kg % 58 TR b LTz TG DIREIT A
EFEMICZ L, ZTOMDIEER/IT A
— Z = CEENREO b oln b,
BRMER SRR LB L TRnEEZ DL
niz, BERAEEBLOSEEEES Table 6 |2
NT, EREE LT, HED 30 mgkg &5
HECHIEOMBIIB IO EEOEE., &
BT EEDORENRD bivl, T,
6 mg/kg ¥ 58 CHIROMEIEED ®IE, 30
mg/kg %55 CHIEO M3 B &R L OB
DO EEOEENRD bz, FiEzH
V72 in vivo BB R IFMEAERFE R % Table 738 &
O8I T, HEHE L BT gt BN Spi 7 v
TADWTRIZBWT S, 2-MF & 51T HE
L7=EENIFRD bz hoTz,

D. B

2-MF @ gpt delta 7 > NIRRT S 13 1EH]
REHREIZL Y, 6 mgkg BERELLETEIZ
g~ DEERRD b, FEEOEHEIC
Mz, ALP. y-GTP <° T-Bil 72 & DREIEHR /¥
T A—E —DEFHPFEEITH o7z, 2-MF
I, TOEREHRTHD T T L FRERIC,
EERANTHERMEART 5 2 & THRIERR
HMTREFLT IalA kiR EERN
BT LEAERETHIE TEEERET
ARREMNRRE SN TND, e BN InE
TIZE LTz gptdelta 7 v NEHAWETZ
v OEAFEREERBEERIZB O TH, 2
mg/kg Bl EO B TIFEESENZ b IR
ERNRT A= —DEH), FEEEER
FUOPREBHEENRD bV TV D, - T,
2-MF OFMEEIIZ D7 7 BRI K
LTCWARREMENREZ N, SbiZ, 7
7 1L GST-P e OEME s Sk 2
T EbIEINTEY, 4%, HEOR
PR R SEAORRES 72 & ONT GST-P B tEAR AR SR
D EBFENT 1T\, 2-MF OIFEMER L ORT
BRI OV TREB R FHEZ £ 5,



7. MEFED 30 mg/kg B 5EETRO G
WO MERR LOBEEOEMONT
b, 77 OEHEaENEERBRICBNT
PEINTRY, BEICERLEELTSH
LHEEZLNL, ZHDOFTRR X OME
AL Z A TR H L IP, Ca, Na DE{E
T ABEENERIC OV T, BEEk
BOREMABFOBREERE b > THREW
WZHIWT 5,

In vivo ZTERBEMAEBROFE R, 2-MF &5
kv, EHENTHIFRICBIT S UAR
— X B FERBEICEEIRD bR
Nolz, KRBOERAEIREREICR
TABRMEBTHDLZLEEETD L
2-MF 135 v MFIBIZBWT in vivo BEJR
MR LTV 2 WO ATREME DS 88 < R S 4L7e,
—F. TN ONWTHRFBICRIT S in
vivo BERFMEIIRMETH D Z LD, 2-MF
ZEte T T EHRE (furan-substitutes) D&
EEMER L OFED AMEIZDOWTIE, 2-MF ©
GST-P BB D EEMBITHERZ o T
BERICEET 5,

E. f&

2-MF O—REEMEIC DOV TIL, HEHED 6
mg/kg LA EDOEEEICBWCIHERES %
ARG B MEEFE~—D—DEEDH H
IEIFEEOHEMARED N Enb, &
FMEE (NOAEL) XMt & H12 1.2 mg/kg/
BThdEEZONE, T2, FiEICRT
BHUR— 4 — B FEBRBEEII L OERS
HEIZRBWTHEBB LTl &b,
2-MF [ZAFIEIZ% LT in vivo BEFMZ A
LTWARWEEZ bz, 4%, &FES
DIF BB 72 b NI FlgED GST-P
P PERR B O E BT R Z M A, 2-MF @
— i, EEEER L OREBAMEIZ DN
THRAEHICEET S,

F. BELRER
Brio/p L
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Fig. 1
Changes of body weight and food consumption for SD gpt delta rats
treated with 2-MF for 13 weeks

8 Body weight (2) Food consumption
600 -
—e—Control "] 25 -
ale
500 - 1.2 mg/kg Male
~—6 mg/kg 20 -
-o-30 mg/k - <
400 - S5 _#
o 15 h
; 300
** k% kk  kk Kk 10 o Female
200 - £
100 - i
0 i ] 1 I T I i i ] i T T 1 0 ] T T i T T ¥ ] T { 1 1 1
01234546 728910111213 01 23 4 5 6 7 8 910111213
(week) (week)

* % Significantly different from the control group at p <0.05 and 0.01, respectively.



Table 1
Final body, liver and kidney weights of SD rats treated with 2-MF for 4 weeks

) Liver Kidney
Group Final body weight
Absolute (g)  Relative (g%) Absolute (g) Relative (g%)
Mal Control 3142 £ 22.0 8.47 = 0.64 270 =% 0.06 1.94 = 0.13 0.62 £+ 0.02
ale
3 mg/kg 313.5 = 27.1 9.09 +=1.10 2.89 % 0.12* 2.00 &= 0.19 0.64 £ 0.01
10 mg/kg 311.0 £ 9.1 10.35 == 0.50%* 3.33 & 0.09** 2.01 = 0.08 0.65 £+ 0.03
30 mg/kg 304.1 = 7.0 12.57 = 0.50%* 4,13 =& 0.10** 1.98 £+ 0.16 0.65 =0.06
w
~J
Liver Kidney
Group Final body weight - -
Absolute (g)  Relative (g%) Absolute (g) Relative (g%)
Femal Control 198.8 = 10.1 5.44 + 0.68 2.73 £ 0.25 1.31 £ 0.12 0.66 =% 0.03
emale
3 mg/kg 200.6 == 4.5 5.81 £ 0.19 2.90 £+ 0.12 1.35 £ 0.11 0.67 = 0.04
10 mg/kg 201.1 = 12.2 6.81 &= 0.73*%* 3.38 & 0.26** 1.35 = 0.05 0.67 &= 0.03
30 mg/kg 1934 = 10.9 8.65 & 0.65%*% 447 £+ 0.27** 1.47 &= 0.10* 0.76 £ 0.05**

* #%: Sionificantly different from the control group at p <0.05 and 0.01, respectively.



