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Strategies for controlling antibiotic resistance: a review
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Abstract: Antibiotics are effective medicines to combat pathogenic microbes. However, the wide use of
antibiotic in human medicine and agricultural production has promoted the rapid spread of bacterial
resistance in the environment. In particular, the combined use of multiple antibiotics promotes the emergence
of multi-drug resistance that seriously threatens human and animal health, food and environmental safety.
Therefore, new researches focus on the following aspects: using omics and synthetic biology to discover and
synthesize new antibiotics. Using high throughput technology to analyze the new transmission routes of
antibiotic resistant bacteria and antibiotic resistance genes and the mechanism of new resistance in the
environment. Strategies and related processes are emerging for reducing, replacing and controlling antibiotic
resistance genes. Therefore, based on a comprehensive understanding of the transmission of antibiotic
resistance genes in the environment, how to block the transmission route in a green and efficient way is still
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the current research hotspot. In view of this, this review expounds the discovery, development and control
strategies of antibiotic from the perspective of bacteria, to provide ideas for further research on control

antibiotic resistance development.

Keywords: Antibiotic, History of development, Antibiotic resistance, Resistance mechanism, Control

strategies
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Figure 1 A brief history of the time of antibiotic discovery
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Table 1 Modes of action and resistance mechanisms of commonly used antibiotics

P RHEA SRR A LBIiVEN £l
Antibiotic class Structural features Members Mode of action Resistance type
B-lactams B-lactam ring Penicillin Peptidoglycan B-lactamases
Cephalosporins biosynthesis efflux
Monobactams altered target
Aminoglycosides Amino-sugars+2 Spectinomycin Translation Modification enzyme
deoxystreptamine (2-DOS) core Amikacin efflux
Gentamicin altered target
Tetracycline Basic skeleton Oxytetracycline  Translation Monooxygenation
containing tetraphenyl Tetracycline efflux
Chlortetracycline altered target
Macrolides 12—16 carbolactone ring Erythromycin Translation Hydrolysis,
Spiramycin altered target,
Tylosin glycosylation, efflux, phosphorylation
Chloramphenico Nitrobenzene ring Chloramphenicol  Translation Enzymatic inactivation
Methiphenicol
Quinolone Possess a quinolone core Norfloxacin DNA replication  Acetylation,
Ofloxacin efflux, altered target
Sulfonamide Have an aryl Sulfadiazine C1 metabolism Efflux
sulfonamide moiety in common Sulfamerazine altered target
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