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Single and combined toxicity of heavy metals and tetracyclines to luminescent bacteria

YIN Shuzheng, LIU Gang, FANG Jun

(College of Biological Science and Technology, Hunan Agricultural University, Changsha 410028, China)

Abstract: In this study, the acute single toxicity and combined toxicity of five heavy metals and tetracycline antibiotics on luminescent
bacteria were studied by a luminescent test. The toxicity unit method was used to characterize the combined toxicity, and the concentration
addition model and independent action model were used to predict the combined acute toxicity of the binary mixed system to luminescent
bacteria. The results showed that the toxicity was in the order of Pb (NO:),>ZnS0, « 7TH,0>CdCl, - 2H,0>oxytetracycline hydrochloride>
chlortetracycline hydrochloride>doxycycline hydrochloride>tetracycline hydrochloride>CuSO4 + SH,O>K>Cr,0+. The combined toxicity of
heavy metals was mainly manifested as a synergistic effect. The combined toxicity of heavy metals and tetracycline antibiotics was mainly
manifested as an additive and antagonistic effect, and the combined toxicity of tetracycline antibiotics was mainly manifested as an
antagonistic effect. When heavy metals coexist with tetracycline antibiotics, they had different toxic effects on luminescent bacteria.
Therefore, the combined toxic effects should be considered during the evaluation of combined environmental pollution.
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Table 1 Single toxicity results of heavy metals and tetracycline
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Name Chemical formula ~ (mg-L™") concentration/
(mg-L™")
LK BRLIR B ZnS04+7TH,0 1.57 0.36 0.999 4
TR IR S CuS0;-5H,0 77.35 19.80 0.998 8
TSR Ph(NOs). 1.11 14.09 0.996 2
AL CdCL-2H,0 28.63 0.69 0.984 8
AR K.Cr205 201.80 35.67 0.999 2
ENIZIIE S Co:HuN,04- HCI 63.21 58.42 0.998 7
IR EER  CoHu N0, HCI(95%) 4617 40.64 0.998 7
HREFER  CeHxCIN,0s-HCl  46.28 43.00 0.998 8
ERFRSR J175 K CoHuN,04- HCI(298% )  56.77 51.42 0.997 6
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Figure 1 Single toxicity of heavy metals and tetracycline antibiotics
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Table 2 TU value and joint toxicity results of a binary

mixed system

e REER0:1) ECsod — TUM  HEATEH
Mixed system(1:1) (mg-L™") TU value Joint action

L AR R+ T /K i TR 7.25 0.719 ]
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—_

2 LK R B+ R 4 0.55 1.051 A
3 LK R P+ AR 3.21 0.444 7G|
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