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Abstract: Macrolide antibiotics are a class of broad-spectrum antibiotics with the macrolide as core nucleus. Recently,
antibiotic pollution has become an important environmental problem due to the irregular production and abuse of macrolide
antibiotics. Microbial degradation is one of the most effective methods to deal with antibiotic pollution. This review
summarizes the current status of environmental pollution caused by macrolide antibiotics, the degradation strains, the
degradation enzymes, the degradation pathways and the microbial processes for degrading macrolide antibiotics. Moreover,
the critical challenges on the biodegradation of macrolide antibiotics were also discussed.
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Table 1 Microbial strains capable of degrading macrolide antibiotics

Antibiotics Strains Concentration Removal rate (%) References

Bacteria

Erythromycin Pseudomonas putida Ery-E 30 mg/L 83.9% (5 d) [14]
Pediococcus acidilactici P3-4 2 mg/L 92.1% (1 d) [16]
Ochrobactrum sp. WX-J1 100 mg/L 97% (3 d) [19]
Stenotrophomonas maltophilia ZJB-14120 - - [25]
Bacillus thuringiensis 53% 53% (24 h) [26]

Roxithromycin Pediococcus acidilactici P3-4 8 mg/L 68.9% (5 d) [16]

Spiramycin Pediococcus acidilactici P3-4 8 mg/L 82.8% (5 d) [16]
Stenotrophomonas maltophilia ZJB-14120 - - [25]

Jiasamycin Nocardiaceae 50 mg/L 40%-60% (21 d) [27]

Tylosin Citrobacter amalonaticus 50 mg/L 95.2% (2 d) [9]
Burkholderia vietnamiensis 50-500 mg/L 99% (7 d) [15]
Achromobacter 50 mg/kg soil 96.08% (7 d) [17]

Avermectin Bacillus subtilis G1 100 mg/L 90% (15 d) [10]
Serratia mnarcescens G6 150 mg/L 80% (15 d) [10]
Bacillus cereus G10 150 mg/L 70% (15 d) [10]
Acinetobacter tandoiia AW1-18 100 mg/L 75% (6 d) [11]
Ochrobactrum haematophilum AW1-12 100 mg/L 80% (9 d) [12]
Bacillus stearothermophilus AZ11 100 mg/L 77.6% (3 d) [13]
Burkholderia cepacia 100 mg/L 90% (36 h) [18]
Stenotrophomonas maltophilia ZJB-14120 200 mg/L 84.82% (48 h) [25]
Fungi

Erythromycin  Trametes versicolor - - [21]
Bjerkandera adusta - - [21]
Rhodotorula mucilaginosa 100 mg/L 100% (2 d) [28]
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Table 2 Enzymes and genes involved in the degradation of macrolide antibiotics

Degrading enzyme names Gene names Drug-resistant strains References
Erythromycin esterase ereA Escherichia coli [30]
Providencia stuartii [41]
Staphylococcus carnosus [42]
Staphylococcus aureus [43]
ereB Escherichia coli [31]
Staphylococcus aureus [44]
Staphylococcus carnosus [42]
Lactobacillus plantarum [42]
ereC Klebsiella pneumonia [32]
ereD Riemerella anatipestifer [33]
2'-phosphotransferase mphA Escherichia coli [45]
Shigella sonnei [46]
Vibrio fluvialis [47]
Bacillus cereus [48]
mphB Escherichia coli [49]
Staphylococcus aureus [50]
Bacillus cereus [48]
mphC Staphylococcus aureus [51]
Staphylococcus lentus [52]
Staphylococcus sciuri [52]
Staphylococcus cohnii [52]
Staphylococcus xylosus [53]
mphD Pseudomonas aeruginosa [37]
mphE Mannheimia haemolytica [54]
Pasteurella multocida [36]
Acinetobacter baumannii [55]
Glycosyltransferase mgt Streptomyces lividans [38]
oleD Streptomyces antibioticus [56]
Streptomyces lividans [57]
olel Streptomyces antibioticus [57]

http://journals.im.ac.cn/cjbcn
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