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The Experimental Study on Genotoxicity
and Carcinogenesis of Drinking Pond Water
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Abstract  The genotoxicity and carcinogenesis of drinking pond water in high incidence area of
liver cancer in Guangxi was systemaltically studied using the systematic ex perimental methods.

Drinking pond water had significant to eucells mutagenicity, and the positive rate was 93. 3o .

The cytogenotoxical index indicated in the cultured periphenial lymphocytes from children and
adults who had been drinking the pond water since their childhood had damage in different de-
gree, suggesting that the pond water had cytogenicity to human somatic cells. The unsched—
uled DN A synthesis response of the primary cultured human-hepatocyte or rat hepatocyte to
the pond water concentrates were positive and had good doseresponse relationship. The pond
water concentrates play significant role in inducing pre-hepatocarcinous pathogical change, and
there was synergistic hepatocarcinogenecity between the pond water concentrates and AFBi in
the long<4term model of AFBi-induced hepatocarcinogenesis in rats. These results revealed and
evidenced the effect of pond water in pathogeny of liver cancer.
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Table 1

various types of drinking water

(AT Pase)
0. %0 .
AFB:,
Wistar 160
; B AFB,
30 ; C 0. 2%
AFBi 0. %%
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93. % 83. I ,

1) . Trad-MNT
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The rates of positive response to the mutagenicity in

Type No- No- Rates of
sam ples positive positive
response _response(% )
Tap water 19 2 10. 53
Deep well 9 0 0
w ater
River and 19 3 15.79
stream water
Shallow
well water by pond 6 > 83.33
Pond water 30 28 93.33
Total 83 38 45.78
2.2
3 )
(B ) AFB (c ) MNE SCE
CAF (A )
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Table 2 Comparision between Trad-MNT and Fish-MNT

), MNF/CAF

Trad-MN F Fish-MN F
Place of sample ( x(o/_n )S) (x(%a)s :
Zuojiang
5. 69t 1. 08 1. 30E 0. 40
River (A)
~ Wangzhang 6. 84 1. 13 1. 47+ 0. 29
reservoir (B)
S
9 33t 0. 8%  1.90k 0. 3A*
S village pond ( C)
L * *
L village pond (D) 10,480 1507 2 a8 0.7
A ALK B

The difference has statistical significancé A compared with

A, X compared with B.

3 MNF SCE CAF
Table 3 The effect of drinking pond water on MNF SCE
CAF in the blood of adults

MNF SCE/ _CAF

Group (x(:?: )S ) (S)EI_‘E_/;el)l (x(i; )s )

A 163 1.45 7.5 1.7 7.70F 2. 40

B 279t 117 10 16+ 3. 06 10. 24k 2. 06

C 3.5 1.474 10 33k 3.8T 10. 95+ 2. 94

D 43 1.764% 10865343 13 0L 3.564%
* A A B . X C

The difference has statistical significance * compared

with B, A compared with B, ¥ compared with C.

4 MNF KNF
Table 4 The effect of drinking pond water on MNF and
KNF in the blood of children

MNF (%o)

xts > 10
> 1. O rate of
response (%)

A 0. 45 0. 34 18. 52
B 0. 64t 0. 45 29. 41
C
D

KNF (/o)
x+t s

> 1.0
> 1. 0 rates of
response (% )

0. 19t 0. 36 5.56
0. 40+ 0. 62 15 69

0. 67t 0. 42 28.00 0.46E 0.65  18.00
0. 93 0. 60 4% 56.90  0.59- 0.43 34.484
* A LA B X C

9 ’

The difference has statistical significance * compared

with A, A compared with B, * compared with C .
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Table 5 The experimental results of pond water concentrats
to UDS

cpm

£ h uman— cpm
Group and ad- ipm ot frumat cpm of rat-h epato—
minist ration epatocyles cytes (x=£ s)
(xt ) -
A DM SO 1103. 25t 108. 87  5019. 00t 361. 32
B AFB, (0.01
Lg/mlL)
AFBi ( 0.01 3418.75F 400. 62 11176. 33t 1335. 68

P g/mL) pond wa—
ter concentrats

C 0.05mg/mL  1244. 00+ 55. 95t

D 0.10mg/mL 1422.25- 67. 13 % 7925.00F 290. 74 4

E 0.25mg/mL 1771. 25t 83. 44 A 9344, 33 696. 41

F 0.50 mg/mL 2163.25t 10L 434 11078 33t 43.49

G 1.00 mg/mL 1985.00- 71.73 & 8781. 67+ 316.954

* A L, A B

The difference has statistical significanceé

A, Acompared with B.

* compared with

2. 4
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Table 6 Occurence of enzymic change foci in the liver tissuse of rats

/sz mmz/ /Cm3 mm3 /
Group No. rats focus /em® mm’ /focus focus /em® mm’ /focus
(x+ s) (x% s) (x*+ s) (x* s)
A 12 0. 26t 0. 30 0. 0&F 0. 03 7. 11 9. 41 0. 03t 0. 02
B 11 0. 28F 0. 38 0. 06E 0. 03 9. 22+ 13. 81 0. 03t 0. 02
c 10 15. 80t 8 65° 0.32£ Q11 219. 24k 111. 37 0. 24k 0. 117
D 11 1. 23t 0. 594 0. 06= 0. 02°4 40. 16- 23 92774 Q02 0.0
E 11 0. 62t 0. 624 0. 06= 0. 024 25.53E 316574 Q 02t 0.024
F 10 15. 99t 4 4§ 0.25: 007 248. 75 75. 64" 0. 17 0. 06"
>< A LD c . A F
The difference has statistical significance * compared with A, 2\ comparied with C, A com pared with F.
7 ~GT
Table 7 Occurence of enzymic change foci in the groups of rat
lem? mm?/ lem’ mm?*/
Group No.- rats focus/cm’® mm’ /focus focus/cm’ mm’ /focus
(x* s) (x* s) (Xx=* s) (x* s)
A 37 1. 93+ 2. 63 0. 06= 0. 08 86 77 132. 67 00k 0.02
B 37 21. 00+ 13. 90 0. 19t 2.91 805. 66= 629. 21 4 007 0. 24
C 40 6.07- 11.56 4 0.23+ 1. 86 245. 09+ 513. 93 2 87t 0. 18
D 37 25.93+ 17.26 4 0. 18- 1.27 923. 66 607. 53 4 0. 12t Q 37
* A LA B
The difference has statistical signficancé * compared with A, A compared with B
s 3
; AFB+
(D ) 42 1% (8/19), AFB
(B ) 23, 8% (5/21), ,
. o 50 ,
8 .
Table 8 Occurence of liver cancer in groups of rat R
. No. liver Incidence rates of °
Group No. rats cancers liver cancer (% ) 70 ,
[4]
A 2 0 0 : 20
B 21 5 23.8 ’ (
C 34 0 0 [1.5]
D 19 8 42.1 R
* No. of alive rats when the >
first rat was obsewed to be with liver cancer o )

I A 19965 5SA % 35% 2l
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