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Both surfactants and pharmaceuticals and personal care products (PPCPs) exist in effluents of wastewater
treatment plants and effluent-dominant urban streams at relatively high concentrations. Since some
surfactants might increase the fluidity of biological membrane and enhance the penetration of chemical
compounds inside of the membrane to enhance adverse effects, mixture toxicity effects of a major
surfactant linear alkylbenzene sulfonate (LAS) and two of hazardous PPCPs, a beta blocker propranolol
and an antimicrobial triclosan were investigated using Daphnia magna, Japanese medaka, and zebrafish.
Individual toxicity tests were conducted followed by the two sets of exposure systems, one was to set the
dilution series on the basis of ECx of both compounds and the other was to change the concentration of
propranolol or triclosan only with the fixed LAS concentration below the threshold. The results showed the
additive and independent for most of the cases except for synergistic effects observed for the mixture of
LAS and propranolol for the hatching of zebrafish and antagonistic effects observed for the mixture of

LAS and triclosan for acute toxicity of Japanese medaka.




