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Joint Toxicity of EE2 and DBP to Embryonic Development of Zebrafish( Brachydanio rerio )
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Abstract: In studying the joint toxicity of ethynylestradiol(EE2) and dibutyl phthalate( DBP) on the embryonic development of zebrafish, a
1:1 ratio of EE2 and DBP was used. The primary research objective was to observe and compare the embryonic development, mortality, and
hatchability behaviors of zebrafish embryos within a 96—hour time frame. Furthermore, using a trifold technique of additive index method,
toxic unit analytical method, and toxicity unit graphic method, we analyzed the effects of EE2 and DBP on zebrafish in varying doses and
under varying time conditions. The results illustrated that zebrafish embryos were sensitive to the toxic effects of EE2 and DBP, thus demon—
strating a significant sensitivity to both concentration of the dose and accumulation of time. The embryos begun to develop defects as well(e.
g., tail defects, edema, spine curvature, delayed hatching). The toxicity of DBP was higher than that of EE2; the 96 —hour median lethal
concentration(LCsy) of DBP and EE2 were 2.219 mg- L™ and 3.975 mg- L, respectively. The joint—dose of DBP and EE2 produced an an—
tagonistic effect on mortality of zebrafish at 80 hours but a synergistic effect at 96 hours.
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A is water control and B is solvent control. Figure a shows exposure to DBP, where C:1.5 mg-L", D:2.0 mg-L", E:2.5 mg-L", F:3.5 mg-L", G:4.0 mg-L%

Figure b shows exposure to EE2, where C:2.0 mg-L", D:3.0 mg-L7", E:3.5mg-L", F:4.5 mg L', G:6.0 mg-L™"; Figure ¢ shows exposure to a binary mixture
(EE2/DBP), where C:1.44/0.8,D:1.8/1, E:2.16/1.2, ¥:2.52/1.4, G:2.88/1.6. ¥*P<0.05, **P<0.01, ***P<0.001 vs A(water control ). The same below
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Figure 1 Influence of exposure to DBP,EE2 or a binary mixture of DBP and EE2 to mortality of zebrafish embryos
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Figure 2 Influence of exposure to DBP, EE2 or a binary mixture of DBP and EE2 to cumulative hatching of zebrafish embryos
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Figure 3 The appearance of zebrafish embryos exposed to DBP, EE2 or a binary mixture of DBP and EE2 at 96 h
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Table 1 Joint toxicity of DBP and EE2 with 1:1 toxicity ratio to zebrafish embryos
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Figure 4 Diagram for joint toxicity of DBP and EE2
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