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Levels of Polychlorinated Biphenyls, Vitellogenin, and EROD in Wild Male Crucian Carps in Electronic
Waste Dismantling Sites CAI De-lei, XU Cai-ju, SONG Yan-hua, LU Wei, SHEN Hai-tao, CHEN Qing,
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Abstract: [ Objective | To assess the effects of polychlorinated biphenyls (PCBs) contamination from electronic waste
dismantling sites on serum vitellogenin (VTG) levels and liver ethoxyresorufin-O-deethylase (EROD) activities in wild male crucian
carps. [ Methods ] Two sampling sites situated in the southeast coastline, one where electric transformers and capacitors were
historically dismantled in large quantities and the other where electronics production was a dominant industry, were chosen as
highly and mildly polluted areas respectively. A control area without any electronic waste was also selected. Five wild male crucian
carps from each site were sampled to measure muscle PCBs, liver EROD, and serum VTG levels. [ Results | All wild male
crucian carp muscle samples contained detectable levels of 18 PCB congeners. The median of total PCB concentrations of wild male
crucian carps in the highly polluted area (214 138 pg/g) was remarkably higher than that in the mildly polluted area (8 088 pg/g), and
both were significantly higher than that in the control area (2968 pg/g) (both Ps <0.05). The liver EROD of wild male crucian carps
in the highly polluted area was significantly higher than that in the control area and the mildly polluted area (both Ps <0.05), and
no significant difference in serum VTG was observed between the highly polluted area and the control area (P>0.05). The serum
VTG of wild male crucian carps in the mildly polluted area was significantly higher than that of the control area (P <0.05), but no
difference in liver EROD was seen (P>0.05). [ Conclusion ] The wild male crucian carps from electronic waste dismantling sites
present high levels of muscle PCBs and activities of liver EROD, but no obvious change in serum VTG is observed.
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Table 1 PCBs levels in male wild crucian carps from

three e-waste sites

XFHRIX (n=5) BTG (n=5) TS YX (n=5)

LN Control site Mildly polluted site Highly polluted site
Comgener el b fEE AN il g
Range  Median Range Median Range Median

PCB28 563~1834 773  2368~3683 2858  81840~205636 135558
PCB52 185~686 258 705~1208 801  27331~233513 31328
PCB77 33.5~245 91.6  70.8~105 84.5 404~31248 698
PCB81 3.1~157 572 9.3~22.3 15.7 70.2~4289 139
PCB101 131~519 201 315~1106 643 4333~165802.4 8559
PCB105  57.7~353 133 188~518 370 1349~120691 3494
PCB114 3.1~243 15.2 18~51 36.5 70.2~10242 258
PCB118  120~759 234 344~1257 804 3354~187845 6495
PCB123  19.7~142 66.6  33.5~120 80.2 422~34045 671
PCB126 47~282 109 6.6~15 10.5 25.4~1117 61
PCB138 153~2063 606 395~2045 1268 4387~1163336 17123
PCB153  127~919 393 351~1129 836 3430~404 868 7915
PCB156  12.5~85.1 482  22.5~104 54.5 170~25121 487
PCB157 3.0~17.9 83 9.3~30.5 19.8 67~5105 126
PCB167 8.2~69.6 285 17.6~53.2 35.7 143~15499 203
PCB169 02~14 0.5 0.6~1.8 1.1 0.7~89.3 3.7
PCB180  33.6~318 90.5  75.5~256 163 267~39678 987
PCB189 2.0~74 4.1 1.9~10.2 6.2 26.7~726 31.9
HPCB

Total 2063~6931 2968  5112~10000 8088  185881~2524980 214138"
PCBs
[ I+ GXERIE, ik, n=5, P<0.05,#: 52EFTRKL

B, HARI, n=5, P<0.05,
[ Note ]#: Compared with the control site, Kruskal-Wallis Test, n=5, P<
0.05. #: Compared with the mildly polluted site, Kruskal-Wallis
Test, n=5, P<0.05,

2 AEEFhriR g i X i 1 ) & BT AT
EROD i#FEH117E VTG 7kF
Table 2 Liver EROD activities and serum VTG levels in wild male
crucian carps from three e-waste sites

BT EROD 3544

HIX e (g) : I35 VTG (pg/l)
Sit n Bod ioh (nmol/g * min ) S VIG
Site ody weig] Liver EROD activity Serum >
FHRIX
Xj & 5 190.8+57.6 2.48 £ 1.04 83.7+175
Control
b9 YL X
Elx s 5 1199+294 3.86 + 1.86 647.4 + 468.7°
Mildly polluted
DAY
BETGRIC 5 506,310 1046£3.75% 138.0+219.9"
Highly polluted
St
JET|‘4_{E F=9.228 F=14.651 H=9.330
Statistic
P — 0.004 0.001 0.009

[ Je: SXHEREIE, P<0.05,#: 8 RK LI, P<0.05,
[ Note Js: Compared with the control site, P<0.05. #: Compared with the
mildly polluted site, P<0.05,
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