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Interaction Between Calcium and Lead Affects the Toxicity to Embryo of Zebrafish

( Danio rerio)
CHEN Zhong-zhi, ZHU Lin, YAO Kun, WANG Xiu juan, DING Jurnan

( Key Laboratory of Pollution Processes and Environmental Criteria, M inistry of Education, College of Envionmental Science and Engineering,
Nankai University, Tianjin 300071, China)

Abstract: This study tested the hypothesis that increased Ca™* content increases the sensitivity of the developing embryos and larvae of zebrafish
( Danio rerio) to Pb. And the aim of the study was to investigate the extent to which calcium can individually mitigate lead ion toxiciy based
on the concept of biotic ligand model ( BLM) . Embryos of the zebrafish were exposed to various Pb concentrations. Chemical characteristics of
water and representative toxicological endpoints of zebrafish embryo were recorded. And general growth retardation as a major toxicological
endpoint was used for analysk at 72 h due to its sensitivity and facility. The BIM software of Visual MINTEQ ( Version 2 5. 2) was employed
to calculate the chemical speciation in the solution. The results showed that when Ca’* conceniration increased from 0. 25 mmo} L to 2. 00
mmol/ L, the toxiciy of lead on embryos of zebrafish (Danio rerio) decreased markedly after 72 h. And a large pait of these decrease can be
explained by the posiive linear relations between ECso { Pb** }/ ECy[ Pb] 1 (expressed as lead ion activity dissolved total concentration) and
activity/ total concentration of Ca>* , through which the influence of Ca® on toxicity could be predicted. The results support the assumptions of
the BIM and associated with competition between lead and calciun for binding on transport and toxic acton sites on biological sufaces.
However, when Ca®* concentration increased from 2. 00 mmol/L to 4 00 mmoy/ L, the toxiciy of lead on embryos of zebrafish ( Danio rerio)
seemed to be constant at 72 h.
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Table 1  Overview of some chanical characteristics of the test media and the observed 72 h ECy, for embryos of zebrafsh ( Danio rerio)
expressed as dissolved lead ([Pb] 1) and free lead ion activiy {Ph2+ }
" cat Mg Na* K* ECs[ Pb] 1" ECx{ P )V
/mmolr L.~ ! /mmol*L,~! /mmole 1! /mmolr L.~ ! /Hmol* .- 1 /Hmol* .- 1
1 6 66 025 0.50 0.77 0078 3.98(2.20~ 6 78) 1 66(0.92~ 2. 82)
2 6 56 Q0 40 0.50 0.77 0078 9.92(5. B~ 15.75) 453271~ 7. 20)
3 663 050 0.50 0.77 0078 11. 61(8. 45~ 16.60) 4 86(3.53~ 6. %)
4 6 67 100 0.50 0.77 0078 19.66(12.93~ 28.13) 7.77(5. 11~ 11. 13)
5 6 54 200 0.50 0.77 0078 36.44(32. 18~ 45.61) 14.71(12.99~ 18 42
6 6 50 300 0.50 0.77 0078 46.95(33. 88~ 65.95) 17.79(12. 82~ 25 02
7 6 61 4 00 0.50 0.77 0078 41.00(30. 78~ 53.598) 14.42(10. 82~ 18 86)
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Fig.2 72 h EGso{Pb* } and 72 h ECso[ Pb]r for Zebrafish ( Danio rerio) as a function of the activity and concentration of Ca®
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