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Antimicrobials were one of the great invention of modern era. However, the abuse of
antimicrobial both in human and animals has led to a high rate of occurrence of an-
timicrobial resistant microbes. Disease treatment caused by antimicrobial resistant
microbes including superbacteria has emerged as critical issue worldwide. Commu-
nication and cooperation among researchers in diverse fields are needed to solve the
resistance to antimicrobials. Culture Collection of Antimicrobial Resistant Microbes
(CCARM) has taken a leadership role an intermediary among various research fields by
providing certified antimicrobial resistant microbes with their information since 1999.
CCARM collects antimicrobial resistant microbes from clinical, agricultural animals
and products, and environmental fields, and classifies and stores them according to
their origins, species and antimicrobial resistance mechanisms. CCARM is performing
the roles (collection, deposit, preservation, distribution, service, and consulting) of Bio-
logical Resource Center designated by Organisation for Economic Co-operation and
Development. (Ewha Med J 2017;40(3):99-103)
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Table 1. Antimicrobial agents and their target site [8]

Target site Antimicrobial agent

B-Lactams (e.g., penicillin,
cephalosporin, penems,
monobactams)

Bacitracin

Cycloserine

Vancomycin

Cell wall

Colistin
Polymyxins
Polyenes
Amphotericin b
Imidazoles

Cell membrane

Novobiocin

Nalidixic acid, quinolone
Mitomycin
5-Fluorocytosine

DNA (replication)

RNA (transcription)

Protein synthesis (translation)

Rifampins

Tetracycline
Aminoglycosides
Chloramphenicol
Macrolides
Lincosamide
Fusidic acid

Sulfonamides
Trimethoprim
Metronidazole
Nitrofurans
|soniazid

Inhibition of metabolic pathway

Disruption of membrane structure  Polymixin

Daptomycin
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Table 2. Mechanisms of resistance to antimicrobials [9]

Antimicrobial category Resistance mechanism

Aminoglycoside Target modification
Decreased permeability
Decreased accumulation

Enzymatic inactivation

Chloramphenicol Enzymatic inactivation by
acetyltransferase
Decreased permeability

Active efflux

Glycopeptide Drug target alteration

B-Lactams Modification of penicillin- binding
protein
Decreased permeability

B-lactamase production

Macrolides, linezolid and
streptogramin

Target modification
Decreased uptake and accumulation
Active efflux

Inactivation

Quinolones Target (DNA gyrase) alteration
Decreased permeability
Active efflux

Rifampin Inactivation of RNA polymerase

Drug alteration

Tetracycline Target modification
Decreased permeability

Active efflux

Trimethoprim/sulfonamids  Increased production of insensitive
dihydrofolate reductase/
dihydrofolate synthase

Decreased permeability

Active efflux
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