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Abstract: Our previous studies found that drainage canal water in Guangzhou contained amounts of AhR-activating ligands as determined from a yeast
AhR reporter system. In this study a three-generation experiment was conducted to assess the reproductive and developmental risks associated with these
waters in C57BL/6] female mice. 40 female mice were randomly divided into 4 groups. Animals in the groups were allowed to continuously freely drink
tap water ( group [ ) 2ng*L~' TCDD which had equivelant TEQ of the water samples ( group Il)  sample water from Shijing River ( group ) and
sample water from Fangcun River ( group IV) . P and F generation mice were observed for general reproductive and developmental toxicity. The results
showed that the major reproductive indices that were affected include Mean Day of Mating and Gestation both were delayed significantly( p <0. 05) in

treated groups comparing with the group I in maternity over three generation. Other indices also altered in treated groups included significantly decreased
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Mating Index of group Il in maternity third ( P2) (p < 0.05) decreased Fertility and Fecundity Index of group Il and [V(p <O0. 05) over three maternity
generation and decreased Gestation Index( p < 0.05) in group I and Il of maternity third and group IV over three generations. With regard to the
effected development index of filial generation the Survivor Rate on day 4 and day 21decreased significantly( p <0.05) in group [l and Il of generation
F2 and F3 in group IV of generation F3. The pup Body Weight of treated group on day 7 day 14 and day 21 were lower( p <0.05) than control in
generation F3. Drinking of sample waters and TCDD water significantly decreased estradiol in maternity generation PO ( p <0.001) comparing with
control. Also decreased were pregesterone in group I Iland IV(p <0.05) in filial generation F2 and F3 and the LH level( p <0.001) . The most
effected reproductive indices development indices and reproduction hormanes between water samples and 2ng*L~" TCDD water were very similar
implying that the city canal river water contained dioxin — like substances and may exert chronic toxic effect.

Keywords: river; persistent organic pollutants; three generation reproductive toxicity; C57BL/6] mouse

. 2 nge L'
1 ( Introduction)
TCDD
( persistent organic
pollutants POPs) C57BL/6]
N ( PCBs)
( DIOXINs DXNs) N
TCDD
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Table 1  The effect of contaminated water sample on reproduction and development across over 3-generation experiment
1.-'TC
(Tyl et al. 2002) (1) 2ng*L='TCDD( 1) (1) (V)
30 30 30 30
/d PO( Fla-F1b) 4.10 £2.74 13.77 £3.71% 12.40 £2.99** 11.00 £6.38**
P1( F2a-¥2b) 3.89 +3.66 13.55 £3.88 ™ 12.27 £2.49™* 10. 14 +2.48™*
P2(F3aF3b)  4.22+2.55 11.38 +2.56 12.22 £3.02° 8.28 +3.90"
PO( F1) 100% 100% 96.43% +27.74% 92.00% +21.13%
PI1( F2) 100% 90. 00% +30. 00% 89.01% +32.02% 92.31% +26.65%
P2( F3) 100% 84.62% +36.08% ** 87.50% +30.09% * 90.32% +29.99%
PO( F1) 100% 91.67% +28.23% 84.62% +36.79% 76.00% +43.59% "
PI( F2) 100% 86.67% =+34.58% 81.48% +39.58% " 80.76% +40.19% "
P2( F3) 100% 76.93% +46.14%" 70.97% +46.14% ** 73.08% +45.23% **
PO( F1) 100% 91.67% +28.23% 84.62% +36.79%" 76.00% +43.59% "
P1( F2) 100% 86.67% =+34.58% 78.57% +41.79% " 80.76% +40.19% "
P2( F3) 100% 76.93% +46.14% " 70.00% +46.61% ** 73.08% +45.23% **
PO( F1) 92.00% +21.13% 79.12% +40.61% 73.08% +44.36% 56.00% +49.63% "
PL( F2) 95.00% +21.79% 80. 00% +40.00% 75.00% +43.30% 62.96% +48.29% "
P2( F3) 95.83% +19.98% 72.00% +44.89% " 46.42% +49.87% ** 55.17% +49.73% **
/d PO( F1) 19.17 £0.52 20.13 £0.34™ 19.95 £0.527** 20.13 £0.35™
PL( F2) 19.17 £0.38 20.10 £0.44 ™ 20.00 +0. 33 19.63 £0.51"
P2( F3) 19.18 +0.53 19.79 £0.42** 19.67 +0.49" 20.00 +3.01
1 PO( F1) 98.39% +4.46% 95.57% +15.38% 96.44% +7.83% 96.11% +7.77%
PI( F2) 100% 93.79% +19.80% 89.68% +27.95% 89.14% +22.46%
P2( ¥3) 100% 92.03% +22.99% 90.83% +23.26% 87.40% +31.18%
4 PO( F1) 93.75% +24.21% 83.24% +33.88% 85.22% +33.99% 77.25% +35.64% "
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1
(Tyl et al. 2002) (D 2ngeL~' TCDD(T) (1 (M)
’ 30 30 30 30
PI(F2) 95.43% +8.89% 51.76% +48.14% ™ 60.99% +45.12%" 66.64% +44.81% "
P2( F3) 96.43% +6.69% 47.07% +44.87% **  57.75% +47.60% 68.42% +42.88% "
21 PO( F1) 92.14% +24.20% 77.26% +34.46% 81.65% +33.34% 70.20% +32.51% **
PI( F2) 95.43% +8.89% 49.07% +46.74% **  59.01% +43.95% 56.72% +43.11% "
P2( F3) 96.43% +6.69% 41.34% +40.66% ***  57.75% +47.60% 67.61% +42.45%"
(&) PO( F1) 46.60% 49.62% 45.23% 46.88%
PI( F2) 47.01% 55.95% 53.35% 54.73%
P2( F3) 50.11% 56.17% 55.00% 57.23%
/ PO( F1) 6.33+2.5 5.22+1.56 4.50+1.84 5.00+1.94
PI(F2) 5.40 +2.32 5.00+1.82 5.13+2.16 4.9+1.92
P2( F3) 5.10£1.48 5.00 +1.56 3.75+1.28 3.29 £1.70"
/g PO( F1) 7.92 +£2.99 7.23+1.93 6.26 +2.46 6.65 +2.70
PI(F2) 6.98 £2.93 6.52 +2.30 6.61 +2.60 6.45 +2.36
P2( F3) 6.66 +1.89 5.71£1.76 5.02+1.72 4.08 £2.35*
/g PO( F1) 1.2982 +0. 0687 1.3974 +0.1032" 1.3991 +0. 0702" 1.3217 0. 0494
PI(F2) 1.3034 =0. 1007 1.3140 =0. 1069 1.3200 £0. 1284 1.3344 =0. 1269
P2( F3) 1.3148 0. 0991 1. 1531 0,049 ™ ** 1.3387 +0. 026 1.2320 £0.1262* *
7 /g PO( F1) 4.1095 0. 7767 4.0900 =0.3746 3.8721 £0.3617 4.0215 =0.3549
P1( F2) 4.0251 +0.7885 3.8858 +0.4375 3.7768 0. 1647 3.7649 +0. 6099
P2( F3) 4.7234 +0.9970 3.9961 +0. 1297 ** 3.5010 £0.2387 *** 3.7354 +£0.2558 "
14 /g PO( F1) 6.3179 0. 6691 6.1091 £0.4915 6.2445 £0.4326 6.2584 +£0.8235
PI( F2) 6.5191 £0.7202 6.3112 £0.9594 5.9173 £1.2296 6.3166 +1.1783
P2( F3) 7.0014 +0.5225 6.4546 +0.5074" 6.1641 +0.5221** 6.4670 +0.5245"
21 /g PO( F1) 8.5557 +0.9769 8.5054 +1.2213 8.5229 +1.6783 8.6490 +0.9368
PI(F2) 8.3720 +1.0792 8.7051 +1.5214 8.4387 +1.1537 8.4559 +1.1537
P2( F3) 9.4681 +0.4964 7.7237 £1.0161 ** 8.533 +0.5072** 8.3043 +0.7016**
TR ok k k ok ok 1 (p<0.05 orp<0.01 or p<0.001);* ** F1 (p<0.05 p<0.01)
3.2 3.2.2 35 FSH.
3.2.1 35d E2 LH E2 o.M v ¥2
PG E2 PNG F3 FSH (p<0.05);F2
; I Il E2 F3 LH (p<0.01 p<0.001); F2 F3
PO (p<0.01) I \Y E2 ( 3).
PO (p<0.01 p<0.001) P1 P2 16 — .
: PNG I PO T m2ngl ! TCDD B H AR
=]
(p<0.05) M PO PI1 (p< é
0.05) ( 2). E
[
=77 o ERA B TR 2
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Fig.2  The effect of contaminated water on serum E2 and PG of

maternal generation ( Mean =+

SE)

E2 of maternal generation( Mean + SE) ( *

(p<0.05 or p<0.01 orp<0.001)

Fig. 3  The effect of contamina ted water on serum FSH LH and

* K

*

*

%) The mean deference is significant compared with group

I at the 0. 05 0.01 and 0. 001level
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( AT) Corpus luteum( C L) The significant comparative
between groups; ( *%*) The mean deference is significant ( 2) .
compared with negative control group at 0. 001 level)
2 E2
Table 2 The correlation between maternal serum E2 and reproduction index
E2 r
dl d4 d21
I 0.35 0. 00 0.98 0.51 0.96 0.96 0.98 0.99
I -0.46 -0.89 -0.29 -0.45 -0.80 -0.97 -0.97 0.98
I -0.99 -0.996 -0.68 -0.59 -0.91 -0.98 -0.99 0.99
v -0.87 -0.62 -0.02 -0.94 -0.99 -0.89 -0.89 0.99
: [r] =1; 0.7< |r] <1, 0.4< |r] <0.7; |r| < 0.4 r=20
408 ~ 10810 pgekg™
4 ( Discussion) berke
2000) .
4.1 PCBs PCBs
( Clark et al. 1998; Harris
. et al. 2005) ; ( Michigan lake) PCBs
( aryl hydrocarbon receptor AhR) ( Heaton et al. 1995) ;
\ I
ABR (
2004) ( TEQ) ( Lake Ontario) TCDD
(1.19 ~3.24 ng-L7'). ( Philip et al. 2003) ;
PCBs ngel,”! ( British Columbia) PCDDs  PCDFs
2.8 ngL"'( Koci et al ( Henshel et al. 1995)
2007) ; TebD
581 ( Tisha et al. 2009) .
ng*L.”"  36.8 ng*L"'

985.2 ng* L™ 631
ng*L.~'( Xing et al. 2005)

2.4 ngekg ' TCDD
( TEQs) PCBs
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