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Reduction of toxicity of oxytetracycline by highly efficient degrading
bacterium Arthrobacter nicotianae ZAF-05
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Abstract: [Objective] The objective is to determine the effect of a degrading bacterium which can effectively
reduce the bio-toxicity of oxytetracycline (OTC) metabolites, so as to provide a preliminary theoretical basis for
practical application of the strain. [Method] Taking Arthrobacter nicotianae ZAF-05, an efficient OTC-
degrading bacterium obtained in the previous studies, as the object, the degradation products of OTC were
analyzed by high-performance liquid chromatography-quadrupole-time-of-flight mass spectrometry (HPLC-Q-
TOF-MS). OTC sensitive Escherichia coli, Bacillus subtilis, and Scenedesmus obliquus were used as indicators
to evaluate the bio-toxicity of degradation products. [Result] HPLC-Q-TOF-MS analysis showed that the
content of highly toxic OTC and its natural hydrolysate epioxytetracycline(EOTC) decreased significantly after
treatment with strain ZAF-05, while the content of low toxic isomeric oxytetracyline(ISO-OTC) increased

slightly. The growth of tested bacteria and alga in OTC system treated by strain ZAF-05 was significantly better
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than that in OTC natural hydrolysis treatment and negative control without degrading bacteria, and the
difference was significant (P<<0.01). The results indicated that the bio-toxicity of OTC metabolites degraded by
strain ZAF-05 was greatly reduced compared with the active drug and its natural hydrolysates. Besides, the
degradation effect of the strain alleviated the damage of OTC to the ultrastructure of algal cells, as well as the
damage to chloroplasts and cell walls. [Conclusion] Degrading bacterium ZAF-05 can reduce bio-toxicity of
OTC residues, which may be related to the conversion of highly toxic substances into non-toxic or low-toxic
metabolites in the system. [Ch, 7 fig. 1 tab. 26 ref.]
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Figure 1 Extracted ion chromatograms and mass spectrum of TP447
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Figure 2 Extracted ion chromatograms and mass spectrum of TP461
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Figure 3  Effects of different treatments on growth of B. subtilis Figure 4 Effects of different treatments on growth of E. coli
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Figure 7 Effects of different treatments on chlorophyll content of S. obliguus
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