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Effects of polychlorinated biphenyls
on activity of Na* /K™ — ATPase in Xiphophorus helleri

FANG Zhan-giang, ZHANG Feng-jun, ZHENG Wen-biao, MA Guang-zhi, WU Yu-yuan, XIAQ Zhi
( College of Life Sciences , South China Normal University , Guangzhou 510631, China)

Abstract: Polychlorinated biphenyls (PCBs) have been studied worldwide in the last twenty years, because of
their large production and usage rates, considerable environmental persistency and harmful biological effects. Fish
bioaccumulation markers may be applied in order to elucidate the aquatic behavior of environmental contaminants,
as bioconcentrators to identify certain substances, such as PCBs, with low water levels and to assess exposure of
aquatic organisms. Swordtails ( Xiphophorus helleri) were obtained from Pearl River Fisheries Research Institute.
Short-term (24, 48,72 and 96 h) median lethal concentration (LCs,) toxicity tests were conducted. With
swordtail fish exposed to PCBs with 0 g~ L', 2 pg-L~", 50 pg-L "' for 7 days, the activities of Na* /K* -
ATPase of liver, gill and ovary tissues in 72 h were quantitatively studied by toxic experimental methods. Aim of
this study was to test (1) the influence of the PCBs - polluted sludge on the fish activities; (2) if the gill,
ovary or hepatic Na* /K* — ATPase activity in fish could be considered a valid biomarker for environmental
risk assessment . The results indicated that the semi - lethal concentration ( LCy ) of 96h for PCBs to
swordtails was 2.063 tg-L.~! . The results also indicated that Na* /K* — ATPase exhibited different activities in
different tissues. The Na* /K" — ATPase activities of gill was more susceptive to PCBs among three tissues. The
inhibitions to hepatic Na* /K* - ATPase and ovary Na*/K* — ATPase were not so remarkable ( P > 0.05),
while gill Na* /K* — ATPase was inhibited by PCBs very significantly as the extent of exposure time and toxic
concentrations ( P <0.01). The experiment indicates that the activities and sensitivities to PCBs of Na* /K* -

ATPase in gill are higher than those in liver and ovary, which may be associated with their physiological
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functions. It also indicates that the gill Na* /K* -~ ATPase activity in swordtails could be considered a valid

biomarker for environmental risk assessment .
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Tab.1 Effect of PCBs on Na*' /K* — ATPase activity of liver in X . helleri

PCBs ¥k Jif B85 £ enzymes activity (#mol-Pi/mg: pr/h)
PCBs concentration 12h 24h 48h . 79h
%t B8 control 0.455 + 0.008 0.452 + 0.005 0.456 = 0.010 0.456 = 0.005
2[—lg'L_1 0.454 + 0.004° 0.450+0.011° 0.449 = 0.012° 0.443+0.013°
50#g'L_l 0.453+0.011° 0.450 + 0.006° 0.447+0.013° 0.443 = 0.024°

H:°P>0.05;X+SD,n=8 ; Notes: values are expressed as mean * SD of 8 observations; °P > 0.05
*2 PCBsHEIRAPHAL Na* /K* — ATPase iFHEHI KW
Tab.2 Effect of PCBs on Na* /K* — ATPase activity of ovary in X. helleri

PCBs & JE B3 i& T enzymes activity (#fmol-Pi/mg- pr/h)

PCBs concentration 12h 24h 48h 79h
X} B8 control 0.323 +0.005 0.322+0.001 0.323 + 0.004 0.322 +0.006
2}lg'L_l 0.324+0.012° 0.321 +0.010° 0.315 £ 0.005° 0.306+0.017°
SO#g'L_l 0.321+x0.011° 0.320 +0.005° 0.308+0.012° 0.300+0.017°

#:°P>0.05; X+ SD,n=8; Notes: values are expressed as mean + SD of 8 observations; °FP > 0.05
£3 PCBsM&|B&BHL Na* /K* - ATPase FHEAI K M
Tab.3 Effect of PCBs on Na* /K* — ATPase activity of gill in X. helleri

PCBs Ik Ji K%t enzymes activity (#tmol-Pi/mg" pr/h)

PCBs concentration 12h 24h 48h 72h
% B8 control 0.751+0.003 0.751+0.003 0.751 +0.005 0.752 + 0.006
2pg-L7! 0.761+0.007" 0.739+0.008° 0.681 £0.006" 0.617+0.003" "
50 pg-L~! 0.742 + 0.014° 0.731+0.011° 0.680+0.013" 0.608+0.014" "

#:°P>0.05, * P<0.05, * * P<0.01;X+SD,n=8

Notes: values are expressed as mean * SD of 8 observations;°P > 0.05, * P <0,05, * * P<0.01;X+SD,n=8
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