
Antibiotic

Amphotericin B

Carbenicillin

Range MOA

Binding to ergosterol at the membrane,
inducing pore formation and ergosterol
sequestration, inductionof oxidative damage

Similar to Ampicillin: inhibits transpeptidase
required for cell wall synthesis

Resistance
conferred by

Pleiotropic mechanisms: altered
membrane composition, ATP-binding
cassette transporters, and upregulated
thiol metabolic pathway

As for ampicillin: but carbenicillin
is broken down more slowly by
beta-lactamase

Ciprofloxacin Inhibits bacterial DNA gyrase and
topoisomerase IV

Pleiotropic mechanisms: genetic
mutation of the A subunit of DNA
gyrase, and by alteration of drug
permeation through the outer
membrane of the cell

Chloramphenicol
Binds to ribosomal 50S subunit,
preventing peptidyl transferase
required for translation

Chloramphenicol acetyltransferase
adds an acetyl group from ACoA to
chloramphenicol, which inactivates it

Erythromycin Similar to Chloramphenicol
ermC methyltransferase: methylates
the 23S rRNA, preventing erythromycin
binding to the ribosome

Kanamycin
Binds to the 30S ribosomal subunit,
blocking the initiation complex and
causing frame-shift mutations and
inhibition of translation

Kanamycin phosphotransferase:
affects the ATP dependent
phosphorylation of hydroxyl
residues on kanamycin

Gentamicin
Similar to kanamycin: inhibits bacterial
protein synthesis through irreversible
binding to the 30S ribosomal subunit

Gentamicin acetyltransferase:
mechanism similar to
chloramphenicol acetyltransferase

Neomycin
Similar to kanamycin: inhibits bacterial
protein synthesis through irreversible
binding to the 30S ribosomal subunit

Neomycin phosphotransferase:
mechanism similar to kanamycin
phosphotransferase

Nystatin
Similar to amphotericin B: formation of
a membrane-spanning pore in the fungal
plasma membrane

Genetic mutation: resulting in
changes in sterol spectrum specificity

Rifampicin
(rifampin)

Inhibits DNA dependent RNA polymerase,
preventing transcription

Genetic mutation: of the rpoB gene
encoding the beta subunit of RNA
polymerase that alter residues of
the rifampicin binding site on RNA
polymerase, resulting in decreased
affinity for rifampicin

Streptomycin Binds to 16S ribosomal subunit, preventing
initiation of translation

Streptomycin 3'-adenyltransferase:
transfers the adenyl group from ATP
onto streptomycin

Tetracycline

Ampicillin Inhibits transpeptidase required for cell
wall synthesis

Beta-lactamase: cleaves the
beta-lactam ring of ampicillin

Class (Group)

Antifungal
(Polyenes)

Beta-lactam
(Penicillins)

Synthetic
(Fluoroquinolones)

Semi-synthetic

Macrolides

Aminoglycosides

Aminoglycosides

Aminoglycosides

Antifungal
(Polyenes)

Semi-synthetic
(Rifamycins)

Aminoglycosides

Tetracyclines

Beta-lactam
(Penicillins)Gm+, Gm-

Ye, Fu, My

Gm+, Gm-

Gm+, Gm-, My

Gm+, Gm-

Gm+, My

Gm+, Gm-, My

Gm+, Gm-

Gm+, Gm-

Ye, Fu

Gm+, Gm-

Gm+, Gm-

Gm+, Gm- Prevents aminoacyl tRNA from binding
to 30S subunit

Pleiotropic mechanisms: Tetracycline
efflux, ribosome protection, enzymatic
inactivation of Tetracycline

Working concentration
(μg/ml)

2.5

100

5-25

5-10

100

100

25-50

25-50

50

50

50

100-200

50

Fu: fungus; Gm+, Gm-: Gram-positive, Gram-negative; My: mycoplasma; Ye: yeast
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