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Ecotoxic Effects of Tetracycline and Chlortetracycline on Aquatic Organisms
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(1. College of Environmental Sciences and Engineering, Nankai University, Tianjin 300071, China; 2. School of Environment, Liaoning Uni—
versity, Shenyang 110036, China)

Abstract: Due to the long—term abuse of antibiotics in the aquaculture industry and the livestock husbandry, its impact on the aquatic envi—
ronment has been paid increasing concern. The acute toxicity of tetracycline (TC) and chlortetracycline (CTC) to Daphnia magna, Danio re—
rio and Carassius auratus was studied in this paper. It showed that the 96 h—-LCs, values of TC to C. auraius and D. rerio were 322.8 mg-L™"
and 406.0 mg- L™, and the 48 h—ECy, value of D. magna was 617.2 mg+L™. On the other hand, the acute toxicity of CTC to D. magna, D. rerio
and C. auratus were 137.59 mg- L (48 h-ECs)), 61.15 mg- L™ (96 h-1.Cs) and 34.68 mg+ L™ (96 h-L1.Cs,) respectively. The toxic sensitivi—
ties of these organisms to TC and CTC were both in an order of C. auratus> D. rerio >D. magna. However, the toxicity of CTC to three organ—
isms was significantly higher than that of TC. Based on these acute toxic values and the classification criteria of the toxic chemicals, TC be—
longed to the class of low toxicity to all of the three organisms. CTC belonged to the class of low toxicity to D. magna, but, middle toxicity to D.
rerio and C. auratus. The results could be used as the risk assessment of the two antibiotics in the environment.
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Figure 1 Chemical formulas for TC and CTC
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Table 1 Acute toxicities of TC to D. magna,D. rerio and C. auratus

ZARAEY) iﬂ({ﬁ/mg']jl IBIEpE r NOEC/mg-1"

KRG 48 h-ECs=617.2  Y=-6.970+2.677X 0.982 8 401.4
BEhfi 96 h-LCs=406.0  Y=-9.217+3.725X 0.976 7 298.1
il a1 96 h-LCs=322.8  Y=-28.64+11.62X 0.965 7 292.3

PiHH :NOEC (o observed effect concentration A JCRE W WS M
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Table 2 Acute toxicities of CTC to D. magna, D. rerio and C. auratus

ZiEY B /mg- L BIEpz ”  NOEC/mg-L

KA 48 h-EC5=137.6  Y=-2.959+1.618X 0.992 2 67.53
BED 1 96 h-LCs=61.15  Y=-11.63+6.724X 0.986 0 47.57
il 1 96 h-LCx=34.68 Y=-6.387+4.472X 0.981 0 26.81
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Figure 2 The acut toxicity comparision of TC and CTC
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Table 3 Criteria for evaluating and grading toxicity of chemicals to

aquatic organisms

B LCs 5 ECs/mg- L7
L& <1.0
i 1.0~10.0
i 10.0~100.0
i 100.0~1 000.0
(DT >1 000.0

x4 ORZENEBRVNKEZ RO &M ENRLETN
Table 4 Risk assessment for the tested chemicals to D. magna,

D. rerio and C. auratus
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