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Table 1 Final body and relative organ weights

Treatment HMM.aMm Body weight(g) Liver (%) Kidneys (%)
Control 18 310 + 20 278 £+ 0.09 061 + 0.05
NaNO, (0.1%) 18 3056 + 20 283 + 0.14 1.70 + 4.53
NaNO, (0.2%) 20 293 + 16 2.80 + 0.12 0.67 + 0.08
1Q (300 ppm) 11 258 £ 27 ¥ 491 = 056 Y 094 x 067 ®
NaNO, (0.1%) + IQ 13 225 + 34 566 + 2.20 0.85 = 0.09
NaNO, (0.2%) + IQ 12 202 =+ 30 9 548 £ 0.7 097 + 0.13

a): p<0.001; b): p<0.05; Significantly different from Control
¢): p<0.001; Significantly different from IQ (300 ppm)



Table 2 Final incidence, mutiplicity and histological classification of liver tumors

No. of Hepatocellular Adenoma Hepatocellular Carcinoma Total

Treatment rats Incidence Multiplicity Incidence Multiplicity Incidence Multiplicity

(%) {no./rat) (%) {no./rat) (%) (no./rat)

Control 18 4 (22) 0.22 £ 0.43 6 (33) 0.39 + 061 7 (39) 061 = 092

NaNO, (0.1%) 18 1 (6) 0.06 = 0.24 2 (11) 0.17 *= 051 2 (11) 022 + (.73

NaNO; (0.2%) 20 3 (15) 0.156 =+ 0.37 2 (10) 0.15 =+ 0.49 4 (20 0.30 =+ 0.73
1Q (300 ppm) 15 6 (40) 1.40 + 226 ¥ @)Y 167 £ 1509 12802 307 = 341 Y

NaNO, (0.1%) +1Q 19 15(79) % 274 £ 277 17 (89) 226 = 1.56 18 (95) 500 + 3.92

NaNO; (0.2%) + 1Q 20 16809  1.70 = 1.49 15 (75) 2.65 + 2.46 17 (85) 435 + 347

a). p<0.05; b): p<0.01; Significantly different from Control
¢): p<0.05; Significantly different from 1Q (300 ppm)



Table 3 Final incidence, mutiplicity and histological classification of colon tumors

No. of Adenoma Adenocarcinoma Total

Treatment rats Incidence Multiplicity Incidence Multiplicity Incidence Multiplicity

(%) {no./rat) (%) (no./rat) (%) (no./rat)

Control 18 7 (39) 0.44 * 062 2 (1) 0.11 % 0.32 7 (39) 0.56 + 0.78

NaNO, (0.1%) 18 5 (28) 0.33 £+ 0.59 3 17 0.28 %= 0.67 7 (39 0.61 + 0.92

NaNO, (0.2%) 20 3 (15) 020 £ 0.52 7 (35) 040 = 060 10 (50) 0.60 + 068
1Q (300 ppm) 15 6 (40) 073 + 1.33 14 O»® 473 + 291 P 14 93)® 547 + 378

NaNO, (0.1%) +1Q 19 12 (63) 0.95 + 0.97 18 (95) 447 = 291 18 (95) 542 + 3.19
NaNO, (0.2%) + 1Q 19 15(799 147 = 1.02 19 (100) 768 + 3779 19 (100) 916 + 425 9

a): p<0.01; b): p<0.001; Significantly different from Control
¢): p<0.05; Significantly different from 1Q (300 ppm)



Table 4 Incidence of other tumors

1

ZmZO\wﬁc‘ 1%) NaNO2(0.2%)

Group Control ZmZO\m,_,, (0.1%) ZmZmW‘m_WAo.mﬁv IQ (300 ppm) 4 1Q £ 1Q
No. of animals 18 18 20 15 19 20
Organs/Findings

Kidney

Renal adenocarcinoma 0 (0%) 0 (0%) 0 (0%) 1 (7%) 0 (0%) 0 (0%)

Renal mesenchymal tumor 2(11%) 3 (16%) G (30%) 1 (7%) 3 (16%) 2 (10%)

Nephroblastoma 0 (0%) 0 (0%) 0 (0%) 1(7%) 0 (0%) 1 (6%)
Lung

Alveolar epithelial hyperplasia 0 (0%) 0 (0%) 0 (0%) 5 (33%) 2 (11%) 7 (35%)

Adenoma 0 (0%) 0 (0%) 1 (5%) 7 (47%) " 6 (32%) 4 (20%)

Adenocarcinoma 0 (0%) 0 (0%) 1 (6%) 11 (73%) o 8 (42%) 8 (40%)

Carcinoma, squamous cell 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (5%)
Zymbal's gland

Carcinoma 0 (0%) 0 (0%) 0 (0%) 2 (13%) 6 (32%) 14 (70%) ¢
Small intestine

Adenoma 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (5%) 0 (0%)

Adenocarcinoma 0 (0%) 1 (6%) 0 (0%) 1 (7%) 3 (16%) 3 (15%)
Oral cavity

Carcinoma, squamous cell 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (5%) 0 (0%)
Leukemia/malignant lymphoma 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (6%) 0 (0%)

a): p<0.05; b): p<0.01; ¢): p<0.001; Significantly different from Control
d): p<0.001; Significantly different from IQ (300 ppm)



Table 5 Chemical consumption of amitrole

Amitrole (—) Amitrole (+)
Treatment
Control DSS IND Control DSS IND
Group 1 2 3 4 5 6
Chemical consumption ) ) ) 13.0 136 14.9

(mg/kg B.W./day)

DSS; dextran sulfate sodium, IND; indomethacin



Table 6 Final body weight and organ weights in rats treated with amitrole
after DHPN-initiation

Amitrole (—) Amitrole (+)
Treatment
Control DSS IND Control DSS IND

Group 1 2 3 4 5 6
No. of animals 20 20 13 18 18 13
Final Body weight 319.5%24.6 3155205 2077182 1545422207 1622%£5477 14101247
Thyroids

Absolute (mg) 20.4+42 23.1%+5.0 21.0%5.1 223.5+34.5" 2266%387" 2114432

Relative (mg/100gb.w.)  6.4%+13 73%16 10732 147.7£352™ 142243277 151.5+393"
Pituitary

Absolute (mg) 13.4+4.4 13.9%2.4 11.9%2.4 14.6£2.9 14.5+3.0 13.7£24

DSS; dextran sulfate sodium, IND; indomethacin

" p>0.01 (Student’s -test, analyzed on groups 2-6 vs. group 1)



Table 7 Incidence of thyroid, colon and small intestinal proliferative lesions
in rats treated with amitrole after DHPN-initiation

Amitrole (—) Amitrole (+)
Treatment
Control DSS IND Control DSS IND

Group 1 2 3 4 5 6
No. of animals 20 20 13 18 18 13
Thyroids

Focal follicular cell hyperplasia 0 1 0 18 18 13
Follicular cell adenomas 0 0 0 16 15 10
‘Follicular cell adenocarcinomas 0 0 0 7 7 1
Colon

Mucosal atrophy 0 17 0 0 18 0

Adenocarcinomas 0 17 0 0 2 0
Small intestine |

Ulcers 0 0 12 0 0 10

DSS; dextran sulfate sodium, IND; indomethacin
¥, p>0.05 (Mann Whitney's U-test, analyzed on groups 5-6 vs. group 4)



Table 8 Multiplicity of thyroid proliferative lesions in rats treated with

amitrole after DHPN-initiation

Amitrole (—)

Amitrole (+)

Treatment
Control DSS IND Control DSS IND

Group 1 2 3 4 5 6
No. of animals 20 20 13 18 18 13
Thyroids

Focal follicular cell hyperplasia 0 0.05%=0.21 0 10.5::4.6 12.0+4.4 11.0+3.9

Follicular cell adenoma 0 0 0 49+28 55+35 32426

Follicular cell adenocarcinomas 0 0 0 0.610.6 0.6+0.6 0.1+03

DSS; dextran sulfate sodium, IND; indomethacin

" p>0.05 (Mann Whitney's U-test, analyzed on groups 5-6 vs. group 4)
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Animals : F344 male rats, 6 weeks old
Vv : DEN, 200 mg/kg bw, i.p. V:DMH, 40 mg/kg bw, s.c.
J: NaNO,, 0.1% in drinking water B:1Q,300 ppm in diet
: NaNO,, 0.2% in drinking water : Basal diet

Fig.1. Experimental design
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3 (—) 20
4 (+) 20
5 (+) 20
6 (+) 20

Animals ;F344 male rats (6-wk-old)
1+  .DHPN 2800 mg/kg s.c.
;Basal diet (CRF-1)

B ;Sacrifice

;Amitrole 300 ppm in diet
E ;Dextran sulfate sodium salt 1% in drinking water (1 wk treatment + 1 wk withdrawal)
g ;Indomethacin 100 ppm in diet (1 wk treatment + 1 wk withdrawal)

Fig. 2 Experimental design
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Fig. 3. Survival rate in the post-initiation period
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Fig. 5. Sequential changes in the food consumption in the post-initiation period



30
25
©
E
§ 20
>
©
T
2 15
)
X _.
5
£ 40 —6— Control
m_ NaNO; (0.1%)
m —K— NaNO; (0.2%)
5 —>— 1Q (300 ppm)
~@— NaNO, (0.1%) + 1Q
0 . . . —8- NaNO; (0.2%) +1Q
2 5 10 15 20 25 29

Experimental period (week)

Fig. 6. Sequential changes in the water intake in the post-initiation period



Body weight (g)

3507
7] A \m,ﬂ‘l =)
E . . \v‘-llu‘
D..l . - J
30 ] ’ \a‘
2507
2007
TT!TI-»\X\\\\S/*\\\\T
1507
—&— control
1007 —&— 1% DDS
——  100ppm IND
MOM 300ppm Amitrole
; —%— 300ppm Amitrole+1% DSS
—+— 300ppm Amitrole+100ppm IND
0 : : T _ _ _ _ : T : _ T : * T : 4 T ; _ 1
-1 0 2 5 8 11 14 17 20

Weeks

Fig. 7 Body weight curves



g/animal/day

E ) D oo
[T ST S TR SN SN SN WY ST NN S VT ST on

Mo

O

T T I T T T T T T T I T ] T L ]

o
N
= E
(=)
o

Weeks

Fig. 8 Food intake changes

i

'

+

control

1% DDS

100ppm IND

300ppm Amitrole

300ppm Amitrole+1% DSS
300ppm Amitrole+100ppm IND

v__
10 12 14 16 18 20




ml/animal/day

wml.

30

()
& e 3
2
W) .
" &
&)

tre

control

1% DDS

100ppm IND

300ppm Amitrole

300ppm Amitrole+1% DSS
300ppm Amitrole+100ppm IND

T T T ] T T T T T T T T T T T I T T T 1

T
8 10 12 14 16 18 20
Weeks

Fig. 9 Water intake changes




BEFBRAMRRMSE (& - LENHEREROWRFR)
DEFREREE

RN ARBREE W ERATCEMEOHEEER OEE

DHEFEE AHEZ AHBNIAFRZREACHEZRREBRESZ 8%

MERE

mal -AEABEICSENSHERAEATOY L 7w 7

D1 DTH D MelQx REMEMBERZOREKRTHSF b O—A P450
(CYP450) i=dk-» TREFEELEINS, FHETIRERZ A P450 FE
YEF % © O Phenobarbital (PB), Clofibrate, Diethynitrosamine (DEN)d 5 i
12 Caffeine & MelQx Z RS L. MelQx ORENBAAEINNMITEILT
EMERML, ERVEOHAEERICIDWTEBE L. DEN i MelQx
DEBAEEZHEBUICEEL. BT Clofibrate 1XHIFHI L /=, Caffeine 12
MelQx DIEMHALICEEL CYPIA2 2FE T2 bMbodHo M E
HERIIRE Ao . AREBENREVRATIE—F —ThH S PB X MelQx
OFENAAEZRSMCIIEHRL 2N - 72,

A. TFgEERY

BEHRPICREROILEMRNTENTED,
EFEZSEOAEEHBECREI N TSI,
FNEOMBIL2ESERBERTED
ZHIEI > THENEIARHATSE S, Ih
LOEEERRERAEEHREIHEEDE
BERHBETHHICHHRDET, BREAES
NTWilh, ZFER. ERTOLENE
DRVAERICHTHESHEREZRERT S
—DODEFIINELT. MRAEL-AER
EITEEND MelQx ML YE LD
EEEHEZRBEECOmMMSBELRE.
MelQx IIEMEEEOREZTHSF IO
— 2 P450 (CYP450) ok - TRAFE ML
TN, FORBYN DNA /AL, BE
MICBLEFICERZDIT. BRZ2ERTR &
EZ5N5B, CYP4R0 WZEHKEREEZC
EIXT2EL QT A IH T LANEEL.

20

P450 #F ®H f#EF B kK B W T
CYP2A/2B/2C/3A % & #H T 5
Phenobaribital (PB), CYP4A1/4A3 %%
93 Clofibrate, CYP1A2/2E1 %#H#E 4
% Diethynitrosamine (DEN) & % » 1%
CYP1A2 2#FH T3 Caffeine ZHW\/-,

F 7z Phenobarbital. Clofibrate = #tiZ DEN
IENBHEFICERAEEZ B> THD,
NoZ MelQx EFBHRETEZ &L
T. BRAMEOMEREH & FEIFIC P450
DHFBERITE > T MelQx OFENAMEM
WAZEET 2N ERTLE,

-
LS.

B. %A

B F34 By e BSERN,
DEN200mg/kg ZHEERNZ S L., 2%
MelQx (0.03%) & DEN (0.01%), Phenobarbital
(0.05%), clofibrate (0.3%) & % {3 caffeine



(0.1%)% % 6 BREIFRRS L. EBREE3
BEECHHSUERETTN, ERM SR T
P EF #1757, MelQx. Phenobarbital,
Clofibrate, DEN (Xi/E8 T 45 L 7/=. Caffeine
HEREEKRICBUTRE L=, £ Fh
ENDEYOEMBEH O NEELL T

iz, WORMBRERY ~A—-TH5
GST-P OHMEMEH D O EEHEEHE
L7z,

(i B~ DOELR)

AR HBIT L mEBEEANOERICD N T,
FRPCBTL2ERGYHBLEELORE
EREDBOTHD,. BMBEOEHEIY
KEBRIZNIUTONZEDTEH S,

C. SRR

MelQx B 5.8 Tk, GST-P OHALHE
MHZ0OBEEEIT 101234 B/cm® &
0.6+0.3mm*/cm®* TH Y. MelQx & DEN
DERFHR ST 705155 f@/cm® 7.0
+2. dmm?*/em® EMENIC GST-P BHEa]
BHREZEZ2EMIEE, ULh L,
Phenobarbital T 13.644.3 f/cm? 0.9
+0.3mm?/cm® & EMERXE S5 D0H
BEITE, MelQx ORBHENERTH
%5 CYP1A2 BT % Caffeine ORI
BE1119.442.8M8/cm? 0.6 £0.2mm?/cim?®
EH SRR AERERIEAE SN
7=, —74. Clofibrate & G REIERSTIX 3.8
+ 1.6 {8 /em®., 0 .4+ 0.3mm%/cm? &
MelQx OFFEN AT 2HE L ME R
HAHsNZ (F1),

D. &%

MelQx DOFEM AT U TREFICHR S L 7240
B LB EMERI, VEERICRE L
7= Fenbendazole @36 - [EHk I B ICH
ENHCEBROBEOL TRERTELRNV

21

EWHEMNER S, DEN 20 E EHE
NBFEPAMETH 5. MelQx & D
BRI LD RN S ARE R 2R
B /=, —J. Phenobarbital iZF % A
REVEOREZNTHE 2N AER TIT
MelQx EDRIFBETHREERZOH 228
[3A 517, MelQx & Phenobarbital #45
R A2EMAHBERER EOHANE LR
DIEMOBREEZ NS,

Clofibrate 1. ~bA & — ABEH T
HOHEBAMETE D, GST-P ORE
ARIERBET B, FO0D, GST-P %1
BELERENAYERBETRNE MG
ELTRIEEING. KERTE MelQx &
OHRREICELD GTS-P O - HEE S
WU, BET S GTS-P By
Wi 0 E8E XN, Clofibrate OERE
% GTS-P BB O TIIHB &2/,
F 7= Caffeine TIE MelQx &L 5
CYPIA2 OFEYMETH DM, FEEE 512
£ TH MelQx OREBAMEEEMHLn
27,
GREDADNZALDEHET I 70T L
TDEREZAWTIT> THRERE N, MED
HEERZZEZ 28I, BN AAD
REBEOA TR, BEMICABIREE -
REMARLTEZ DNEEINREINTE,

E. #im
RESEORP MESEH 2 TET 31013
TORBMEEACHEL 2B ETHOAL S
T, BxOBETORERELZMENICH
W2 END 2BV RBENT,

F. BFREIEER
Bzl



