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Antibiotic Subclassification Example Representative structure
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Sulfa Drugs

Sulfanilamid is an analog of paba, a precursor of the growth
factor folic acid
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Nucleic Acid Analogs
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Naturally Occurring
Antimicrobial Drugs: Antibiotics

B-Lactam Antibiotics: Penicillins
and Cephalosporins
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Inhibitors of bacterial cell wall synthesis
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Alexander Fleming in 1928
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The (-lactam compounds, including the penicillins and the
cephalosporins, are the most important clinical antibiotics. These
antibiotics target cell wall synthesis in Bacteria. They have low host

toxicity and a broad spectrum of activity.

Designation N-Acyl group
NATURAL PENICILLIN
Benzylpenicillin
(penicillin G) Sro=
Gram-positive activity
B-lactamase-sensitive

SEMISYNTHETIC PENICILLINS
OCH,
Methicillin
acid-stable, CO—
f-lactamase-resistant
OCH;

Oxacillin
acid-stable, OﬂjCO—
p-lactamase-resistant
N CH,3
Ampicillin
broadened spectrum of activity CH—CO—
ially against g gati LH D(-)

Bacteria), acid-stable, 2
B-lactamase-resistant

Carbenicillin
broadened spectrum of activity CH—CO—
ially against Pseudc I

aeruginosa), acid-stable but COOH
ineffective orally,
B-lactamase-sensitive

Figure 20-20 part 2 Brock Biology of Microorganisms 11/e
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Antibiotics from Prokaryotes

Aminoglycoside Antibiotics

Amino sugars bonded by glycosidic linkages
Inhibit 30S subunit
Against gram-negative bacteria
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N-Acetyltransferase Kanamycin
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Erythromycin
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Tetracyclins interfer with
30S ribosomal subunit
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The aminoglycosides, macrolides, and tetracycline antibiotics are
structurally complex molecules produced by Bacteria and are active

against other Bacteria. All of these work by interfering with protein
synthesis.
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A different View on Antibiotics

Antibiotics in Nature: Signalling
molecules at low concentration

Specific changes
in transcription

Viability

/ Changes in transcription

Stress-asociated changes
in transcription

associated with loss of

s viability/

1
\
\

Transcripts modulated

Concentration of antibiotic

Curment Opinion in Microbiology
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Resistance Mechanisms
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Resistance Antibiotic
mechanism example
Reduced permeability Penicillins
Inactivation of antibiotic Penicillins

(for example, penicillinase;

modifying enzymes

methylases, acetylases, and Chloramphenicol

phosphorylases;

and others) Aminoglycosides
Alteration of target (for example, Erythromycin

RNA polymerase, rifamycin; Rifamycin
ribosome, erythromycin, and Streptomycin
streptomycin; DNA gyrase, Norfloxacin
quinolones)

Development of resistant Sulfonamides
biochemical pathway
Efflux (pumping out of cell) Tetracyclines
Chloramphenicol
Erythromycin

fable 20-7 Brock Biology of Microorganisms 11/e
I 2006 Pearson Prentice Hall, Inc.

Genetic basis
of resistance

Chromosomal

Plasmid and chromosomal

Plasmid and chromosomal

Plasmid
Chromosomal

Chromosomal

Plasmid
Chromosomal

Chromosomal

Table 20.7 Mechanisms of bacterial resistance to antibiotics

Mechanism
present in:
Pseudomonas aeruginosa
Enteric Bacteria
Staphylococcus aureus
Enteric Bacleria
Neisseria gonorrhoeae
Staphylococcus aureus
Enteric Bacteria
Staphylococcus aurcus
Staphylococcus aureus
Enteric Bacleria
Enteric Bacleria
Enteric Bacteria
Staphylococcus aureus
Enteric Bacteria
Staphylococcus aureus
Enteric Bacteria
Staphylococcus aureus
Bacillus subtilis
Staphylococcus spp-

Methicillin-resistant Staphylococcus aureus

nosocomial infections among intensive care unit patients

from 1989-2001

60
50
40
30
20
10

Percent resistance

Sidebar 20-1 Brock Biology of Microorganisms 11/e
©2006 Pearson Prentice Hall, Inc.
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Antibiotic-Resistant Pathogens
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Key: Acinetobacter sp. - >
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Bacteriocins

bacterially produced, small heat-stable peptides,
active against other bacteria
producer has specific immunity mechanism
narrow or broad target spectrum

many are produced by food-grade lactic acid bacteria
helps to direct or prevent the development of specific

bacterial species in food.
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Bdellovibrio: a bacterial killer

Bdellovibrio:

obligate aerobe,
highly motile,
energy from the oxidation of AA and Acetate and compounds of other bacteria
replicates in periplasmatic space
spherical structure called bdelloplast
attacks only gram- bacteria
widespread in soil and water, including marine environments
can be isolated like viruses (plaque assay with growing plaque)
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i.C. Burni'\am

Figure 12-33b Brock Biology of Mkvoorgmlsms 1/e
© 2006 Pearson Prentice Hall, Inc.
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Bacterial cannibalism and
fratricide
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