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STUDY ON INFLUENCE OF CIGARETTE SMOKING
ON THE MUTAGENICITY OF URINE

1. INFLUENCE OF CIGARETTE SMOKING ON THE MUTAGENICITY OF
URINE IN HEALTHY SMOKERS AND BLADDER CANCER PATIENTS

Toshio Kanaoka, Mieko Miyakawa and Osamu Yoshida
From the Department of Urology, Faculty of Medicine, Kyoto University

We studied the mutagenicity of urine of healthy smokers and smokers with bladder tumors
by the Ames test. The 41 healthy smokers studied showed a significant increase in urinary muta-
genic activity compared to the 24 passive smokers and the 22 non-smokers, but there was no sig-
nificant difference between the passive smokers and non-smokers. In the 5 healthy subjects, the
urinary mutagenic activity increased in accordance with the increase of tobacco consumption.

In the 32 healthy subjects and 22 smokers with bladder tumors, the time-course changes of
the mutagenicity of urine after smoking were investigated by testing the urine every 2 hours. In
the healthy subjects, urinary mutagenic activity was increased up to 4 hours after cigarette smok-
ing and decreased to the level noted before smoking after the 6th hour. By contrast, in the 22
smokers with bladder tumors, the urinary mutagenic activity remained high even after the 6th hour,
and only decreased to the level seen before smoking after the 8th hour. The influence of smoking
on the mutagenicity of urine tended to protract in smokers with bladder tumors in comparison
to healthy smokers. There was no correlation between urinary mutagenic activity and tumor
status and recurrence rate of the bladder tumors.

(Acta Urol. Jpn. 36: 385-393, 1990)
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Fig. 1. Mutagenic activity of urine in smokers, passive smokers and non-smokers
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% Table 3 |ZR7.

[0 grade, stage, BHEE, RREOEEOHE
O 4F\EZOWTREREEN & 0BEO F Ry Bt
Li-i&BE% Table 4 1257,

1) grade : SHATTAEAESIL grade 1 106, grade
2 8, grade 3 3 HITTh Lho BREHORELL
HEREREREEEOFR A LREXI6 4214.4, 12.8
+11.5, 21.0+13.9% grade HICHEZITHInh,

ot

Table 1. Dose of tobacco consumption per day

and mutagenic activity of urine

(age, sex) 0 10 20 cigarette/ day
1. (30, M) 1 4 5
2, (35 M) 10 1 41
3. (28, M) 1 [ 12
4 (41, M) 3 6 ]
5. (29, M) 1 4 5
mean t SD 32+39 62%28 144+%152

Table 2. Time course of mutagenic activity of urine after smoking
in healthy smokers and bladder cancer patients

revertant colonies/ urine equivalent/0.1mmol Cr.

(mean + SD)

4 6 8
hrs after smoking

healthy smokers
(n=232)

bladder cancer . .44 408

o 6.1 184> 119X 156°

08+129° 04+88

86+ 157 44+129° —09:+139°

(n=22)
aand ¢, ¢ and d, ¢ and o : p<0.01
Aand C,C and E : p<0.05
(heslthy smokers) cy=-1.1¢+697x —0.851
10 (bladder tumor pts) y=-o * ~oaz

revertant colonies/ urine equivalent/0.1mmol Cr.

\8 hrs
after smoking

Fig. 2. Quadratic regression curve of mutagenic activity of urine after
smoking: healthy smokers and bladder cancer patients

2) stage : SHERIRERESIS pTa 1844, pT3 14,
pT4 | FICRAREERZ ThThi6. 21,42, 51,
14TH o775 stage 2, 3 223 Fh | I CREREET
5 [y A

3) recurrence rate : Ff &3 (recurrences/100
pt months) D FIHEIS. 4 TFHLAT 431361, F3L
£ 76 (2 BIRBESACRHEARRE) TthZtho

REREEMIX.6214.0, 17.3+14. OCHlEIcE
BED ot [E

4) BRERROBEEOEE  MENEEOFE Linh
STEIN, FELZLDIZATCEAERREERE
HEET 14.8£12.9, 18:3+14. 4 CHETCEZTID -
.
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Table 3. Backgrounds of bladder cancer patients and mutagenic activity of urine

No. name sex age tumor frequency of tumor at highest mutagenic
—————————  reccurence experiment activity after
grade  stage / observation smoking
1T sM M 68 2 pTe 1 + 28
2 MK M 60 1 pTa - + 4
3 sK M 72 3 pT4 - + 14
4 TY M 52 * pTa [ - 39
5 JF M 60 3 pT3b 16.9 + k14
6 KK M 51 2 pTa 8.3 + 13
7 3 4 M 52 3 * 11.6 + 12
8 Js M 62 2 * 20.0 - 13
9 hLY M 79 1 pTa 40.8 + 14
10 MK M 48 2 pTa "7 + 26
1" Ys M 70 1 pTa 0.9 - 23
12 Ys M 56 2 pTa 9.3 - -9
13 YK M 83 1 pTa 42 + 4
14 FY M T2 1 pTa 4.2 - 23
15 KO M 67 1 pTa o + "
16 oT M 8 1 pTa 8.2 - [}
17 MO M 51 2 pTa ] - 12
18 JK M 70 2 pTa 43 - 6
19 KN M 64 1 pTa 0.9 + 51
20 MY M 60 2 pTa 1.8 - 13
21 TK M 61 1 pTa 5.1 + 6
22 sy M 73 1 pTa 8.2 - 22
* unknown [recurrence rate [revertant colonies
/100 pt months) /urine equivalent/ 0.1mmoi Cr]

Table 4. Comparison of urinary mutagenic activity concerning grade,
stage, recurrence rate of tumors and existence of tumors at

urinary collection

revertant colonies/ urine equivalent/0.tmmol Cr

mean 1+ SD

grade 1 (n=10) 16.4 + 144

2 (n= 8) 128 £ 115

3 (n= 3) 21.0 = 13.9
stage pTa (n=18) 16.2 + 14.2

pT3 (n= 1) 51

pT4 (n= 1) 14
recurrence <84 (n=13) 17.6 + 140
rate* >84 (n=T) 17.3 = 143
patient status tumor absent (n=10) 148 = 129
at testing tumor present (n=12) 18.3 = 144

* : recurrences/ 100 pt month

% %

19774 Yamasaki 5%, t b JR% XAD-2 resin
CEEIRBT LR LY, #HFELL, histidine D
EWHE TS5 HEYRELTI DO, HelDe R
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ROBREMYIHETAC S - Tk, RboBR
EHBRIRESENTREFRIN, BREHLD
DEERMIETTH0 T, REOHEZWETSL
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FREEREVGSBAPRAGER, thikrsv7s=
v 0.1mmol % &LRB7 YD revertant colony
BehbbIhTns.
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