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Table 1 Acute toxicity action of APIs to Photobacterium phosphoreum
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o ] DA y =23.988x —88.391 5.77 5.77
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b2 E R y = 84.698x —71.925 14.4 14.4
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Fig.1 Single toxicity action of three APls to Photobacterium phosphoreum
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Table 2 Joint toxicity action of APls to Photobacterium phosphoreum
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Table 3 Assessment of the type of joint toxicity action
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Table 4 The estimated results of PEC for APIs by simple PAATE™ model
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PEN B FE/NT 1, BAE 10 2HEEE LT UL E TR IR KB AR /N, & T U2 1. MR U8 25 5 v F A I
THUAE,3 = 24 5 858 XU R /INBE T HES Oy - BRI AR > SR TP AL > P37 & K.
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Table 5 Environmental risk assessment results for APls
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Joint toxicity and environmental risk analysis
of three common pharmaceuticals

DONG Yuying " Z0U Xuejun CHEN Zheng DING Ling

( Department of Environmental Science and Technology, Dalian Nationalities University, Dalian, 116605, China)

ABSTRACT

Single and joint toxicity of three active pharmaceutical ingredients ( APIs), aspirin, ciprofloxacin
hydrochloride and azithromycin, were determined by applying the toxicity test to Photobacterium phosphoreum.
The modes of joint toxicity for the binary mixture and ternary mixture of the three APIs were analyzed by toxic
unit method (TU) , additive index method ( AT) and mixed toxicity index ( MTI). The results showed that
aspirin had the highest single toxicity. The joint action of aspirin and ciprofloxacin hydrochloride was partly
additive, and the other mixtures were antagonistic. Based on related models, predicted environmental
concentration (PEC) and predicted no-effect concentration ( PNEC) of the three antibiotics in the effluent
from sewage treatment plants in Dalian Developed Zone were obtained. Risk characterization parameter ( PEC/
PNEC) was used as a comprehensive assessment factor. It was concluded that the current residual levels of 3
pharmaceuticals were acceptable, though aspirin showed highest risk among them.

Keywords: active pharmaceutical ingredients ( APls ), Photobacteriun phosphoreum, joint toxicity,

comprehensive assessment factors, risk analysis.



