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Inhibitory Effect of Tryptophan Metabolites on Urinary Bladder Carcinogenesis
in Mice and Rats Treated with N-butyl-N-(4-hydroxybutyl) -Nitrosamine
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Hidetsugu OTSUKA®) and Yahito KOTAKE®
J}Department of Urology and 2}Pathology, The Center for Adult Diseases,
Osaka, ”Department of Biochemisty, Aichi Medical University and
4)Faculty of Nutrition, Kobe-gakuin University

The effect of tryptophan metabolites, anthranilic acid(A.A.) and 5-hydroxyan-
thranilic acid(5-OH-A.A.), on urinary bladder carcinogenesis in mice and rats treated
with N-butyl-N-(4-hydroxybutyl)nitrosamine (BBN) were studied.

Experiment 1:ICR strain male mice were given 0.05% BBN as an initiator for
8 weeks and following additions. To group 1, no chemical, to group 2 and 3, A.A.
(0.5mg/mouse/day) or 5-OH-A.A. for formar 10 weeks, to group 4 and 5, A.A. or
5-OH-A.A. for latter 10 weeks were added respectively.

Experiment 2: Fischer strain male rats were given 0.025% BBN as an initiator for
6 weeks and following additions. To group 1, no chemical, to group 2 and 3, A.A.
(10mg/rat/day) or 5-OH-A.A. for 34 weeks after BBN, to group 4 or 5, A.A. or 5-
OH-A.A. for 34 weeks without BBN,
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In mice, sequential administration of A.A. or 5-OH-A.A. after BBN inhibit the
urinary bladder carcinogenesis compared with simultaneous administration of these
compounds with BBN.

In rats, 5-OH-A.A. reduced the incidence and number of papilloma and
carcinoma of the urinary bladder.

These result suggest the chemopreventive activity of 5-OH-A.A. against BBN

induced urinary bladder cancer.
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motion BIEITE I 5 Z 05 D RFHEY O IEBEIIE I T D B ERFTL 7o
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£B 1. 8O ICR BN~ v % 150 JBE 5 BT AT OLMTHE Lic, &#iCE
initiator & LT 0.05 % BBN &f/KiEK % 8 MG 2 72,

1820 BBN OISR & 52 7ehr» 7228, 28, 3 EFICIT initiation Hjic AAB IO
5-OH-A.A. & 0.5 mg/mouse/day NEIE T 10 WEHR G L. 48, 5HHICE11EBEMED
promotion #jiz A.A. XU 5-OH-A.A. % 0.5 mg/mouse/day D EIE T 10 FEE#HE L 7( ¥
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Weeks

Initial 0 8 10 20

no. of mice | L1 |

Group 1 30 [ I 1
Group 2 30 7 A |
Group 3 30 [ IRRRRRNNNRRRRRS T —]
Group 4 30 L [ ¥ 7 A
Group 5 30 [ | RRRRRaReeeRARRRRARR

[C30.05% BBN
0777777 anthranilic acid(0.5mg/mouse/day)
5-hydroxyanthranilic acid(0.5mg/mouse/day)

[ no chemical

Fig. 1. Experimental design for evaluation of the effect of anthranilic
acid and 5-hydroxyanthranilic acid on mouse bladder carcinogenesis.
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EBR 2. 8o Fischer REEMES v + 80 L% 54T, DLTFO&METRE Liz,

1%, 3#ICiX initiator & LT 0.25 % BBNEAKEA % 6 HE 5 2770

LR 7 18 B DRECEK ORI & 5 2 e v - 7205, 28f, 3EHCE 7B A D%
promotion iz A.A. 8L 5-OH-A.A. % 10 mg/rat/day DEI& TR E L1z,

47, SHFICIE BBN &5¥F, 7THHAUK AA. BEV5-0H-AA. & 28, SEELR
BE L (K2)

Initial 6 Weeks 40

no. of rats | i h

Group 1 20 B ]
Group 2 20 B 7
Group 3 20 BT ]
Group 4 10 [ 1% 7 A
Group 5 10 [ [

B 0.025% BBN+0.025% Tween 80
anthranilic acid (10me/rat/day)
5-hydroxyanthranilic acid (10me/rat/day)
[ no chemical

Fig. 2. Experimental design for evaluation of the effect of anthranilic
acid and 5-hydroxyanthranilic acid on rat bladder carcinogenesis.
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BARMARET 2 A, ARBICInZ 7o,
B, 7 v NIRRT E CRFIEFL TV,
EER 1BV T~ 20BN EREOELE % 2 4£F#E, diffuse cell growth, focal hyper-
plasia, papilloma, carcinomai{zs3#E L7z (F 1)

Table 1. Histopathological Changes of Mouse Urinary Bladder

Changes of urinary bladder (%)
Effective  Diffuse cell Focal

Group Treatment no. of mice growth hyperplasia  Papilioma  Carcinoma
1 BBN 30 20 (66.7) .o (16.7) 3(10.0) 1(3.3)
BBN+ A.A. 30 23 (76.7) 4 (13.3) 1(3.3) 2(6.7)

2

3 BBN+35-0H-A.A. 30 19 (63.3) 3(10.0) 2(6.7) 0
4 BBN—A.A. 30 k8(26.7)a 3(10.0) 0 0
5

BBN—5-0H-A.A. 30 113670 2(67 0 0

a. Significantly different from group 1 (P<0.01)
b. Significantly different from group 1 (P<0.05)

mmmmakwmmmmw%iﬁm,mﬁﬁwcmudmlﬁfw%k&S%&y@@
BBN 05 BRLBEWBICE L TRFT ALERH 5, UL, initiation Hiiz AA. BLI W
5-OH-A.A. & 527z 28, 3BHCIE 1 BEFEE O BB 6 i h’, promotion iz AA
BELU5-OH-AA & H 27 AR, 5HCEEBEREAONRP>Tc Eic, 4R, 5HE
diffuse cell growth OBRET EROBLIAECMFEI S T,

HER2ICBNT S v b OB OBEFES  OMEICHE, simple hyperplasia,
papillary or nodular hyperplasia, papilloma, carcinoma (243 L7z, (£ 2)

carcinoma DFAEF 1 FHORITH LT,

BBN # 5.4 promotion #iZ 5-OH-A.A. &5 L7z 3 T3 hyperplasia & To kit
1B B TH - /2 p3, carcinoma 38 5 O papilloma oFEARIMEI STz, 238, AA.
% promotion $IC 5 L 7= 2 B Cid carcinoma D3RI HNH S #1172 4%, papilloma iz x4 5%
PIIE IR e - 7z,
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Table 2. Hisopathological Changes of Rat Urinary Bladder

Changes of urinary bladder(%)

Effective Papillary
Group  Treatment No. of Simple or nodular Papilloma Carcinoma

rats hyperplasia hyperplasia

1 BBN 20 19 ( 95) 13 (65) 6(30), (0.35) 3(15), (0.15)

2 BBN-—AA. 20 20 (1000 140 © 5(%), 0.35) O

3 BBN-—5-OH-AA. 20 19 ( 95) 14 (70) 3(15), (0 15) 0

4 AA. 10 0 0 o] 0

5 5-OH-AA. 10 0 0 0 o]

() Number of lesions per bladder

& =3

< 2 & - BBN & 0 RIS 552 & tryptophan o R HREEN Th 5 5-0H-AA.
DFHFBAA XY ERFSEMEERZREL T 52 LSRR SN0, S E O IEFRER 5 35
T b RO 23 A b A7,

L7etd>T, AA. 8L 5-OH-AA OFEFEEIHNE, Kp~PEl S ic 20 & OREEY »
BIL LTV B A N L Z R BB,

4 E BBNIZ & % initiation #¢ promotion #iiz# 5 L7z A.A. 36 L U8 5-OH-A.A. ICFHE
MEERPRBD bnIcZ &2 b, 206 ORBMEYIL, FEEYEOEMALSCERME~ 0 BE
BB 25 L) XY, EHIOEILE I 5 suppressing agents DIE & A
THZENWTEREND, (K3)

Category of inhibitors Sequence leading to neoplasia

Precursor compounds

Inhibitors preventing
formation of carcinogens

Blocking agents ~ —eeeodeeeooo

Suppressing agents 0000000 s-meodee----
Neoplastic manifestations

Fig. 3. Classification of chemopreventive agents
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5 L RERMICERSATWY 50T, AA. BI U5 OH-AA CBLT, SH%RAEK

& 5o Il SR promoter (XY 5 chemopreventive agent LR TR EMA Tz,

i

v AR L VT v MTEIT 5 BBN FRBEFEICRTT 25 AA B L O 5-OH-AA. OIMFIE
Bl & FIRE# 55 8RR L O, FERFFHE5EBRIC X Y BRFT L 72, ‘

EE 1 b 2% LT AA. B L 5-0H-AA. % promotion L L 7B T
papilloma % X OF carcinoma O34 434 67, diffuse cell growth o BT EFOZL
P E 0 B R A A BT,

FEER2 T T v MCHLTAA. 3L 5-0H-A.A. & promotion #ic# 5 L7 Tt car-
cinoma OFA IS i, EEIEIO S TIE5- O AA. DIEH 22 AA. X VBRWEREZSR
LTwiz,
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