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Microorganism

Gram-Positive Rods
Bacillus subtilis
Paenibacillus polymyxa

Actinomycetes
Streptomyces nodosus
Streptomycems venezuelae
Streptomyces aureofaciens

Saccharopolyspora erythraea
Streptomyces fradiae
Streptomyces griseus
Micromonospora purpurea

Fungi

Cephalosporium spp.
Penicillium griseofulvum
Penicillium chrysogenum
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Table 20.1

Antibiotic

Bacitracin
Polymyxin

Amphotericin B
Chloramphenicol

Chlortetracycline and
tetracycline

Erythromycin
Neomycin
Streptomycin
Gentamicin

Cephalothin
Griseofulvin
Penicillin
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Table 20.2

Table 20.2

The Spectrum of Activity of Antibiotics and Other Antimicrobial Drugs

‘Bacteria

Penicillin G
—_—

Tetracycline

Chlamydias,
Ketocon- Niclosamide
azole (tapeworms)
———— > —————— 3>
Mefloguine
(malaria)
Acyclovir
—
Praziquantel
(flukes)
L e ]

Gram-Negative
Mycobacteria*  Bacteria
Streptomycin
Isoniazid
e ]

*Growth of these bacteria frequently occurs within macrophages or tissue structures.

TObligately intracellular bacteria.
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Functions of antimicrobial drugs Fig. 20.2

1. Inhibition of cell wall synthesis: 2. Inhibition of protein synthesis:
penicillins, cephalosporins, chloramphenicol, erythromycin,
bacitracin, vancomycin tetracyclines, streptomycin

Protein

Enzymatic

) N L ) activity,
acid replication and & WA synthesis of

transcription: essentia_l

§, quinolones, rifampin metabolites

3. Inhibition of nucleic

4. Injury to plasma membrane: 5. Inhibition of synthesis
polymyxin B of essential metabolites:
sulfanilamide, trimethoprim

Key Concept

Antimicrobial drugs function in one of the following five ways:
inhibiting cell wall synthesis, inhibiting protein synthesis, inhib-
iting nucleic acid synthesis, injuring the plasma membrane, or
inhibiting synthesis of essential metabolites.
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Penicillins

(a) Natural penicillins

Penicillin G (requires injection)

Penicillin V (can be taken orally) rouz—(”:—

(b) Semisynthetic penicillins

/-

Oxacillin:
Narrow spectrum, only

gram-positives, but resistant

to penicillinase

Ampicillin:
Extended spectrum,
many gram-negatives
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Fig. 20.8
Activity of penicillinase

B-lactam ring
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Penicillin Penicilloic acid
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Fig. 20.4
Inhibitors of protein synthesis

Growing
. polypeptide Growing polypeptide
Protein _
synthesis Tunnel .

Binds to 50S portion and
inhibits formation of
peptide bond

site
5!’

3}'
mRNA

Protein synthesis site

(a) Three-dimensional detail of the
protein synthesis site showing the
30S and 50S subunit portions of the
70S prokaryotic ribosome

Messenger
RNA

>

30S portion Direction of ribosome movement

i Sy 70S prokaryotic e
Changes shape of 30S portion, ribosome Interfere with attachment of

causing code on mRNA to be ; tRNA to mRNA-ribosome
read incorrectly Translation complex

(b) Diagram indicating the different points at which chloramphenicol,
the tetracyclines, and streptomycin exert their activities

Copyright ® 2010 Pearsen Education, Inc.




0 0 Antiviral drugs Fig. 20.16
e ety
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CH,

Acyclovir

(a) Acyclovir structurally resembles the nucleoside deoxyguanosine.

Phosphate
] Normal

thymidine
kinase

Incorporated in NA
M Guanine DNA polymerase
nucleotide

Nucleoside

(b) The enzyme thymidine kinase combines phosphates with nucleosides to form nucleotides, which are then incorporated into DNA.

Phosphate
€. Thymidine
kinase in
virus-infected
cell

DNA polymerase
blocked by false
nucleotide. Assembly

. of DNA stops.
False nucleotide

Acyclovir (acyclovir triphosphate)
(resembles
nucleoside)

(c) Acyclovir has no effect on a cell not infected by a virus, that is, with normal thymidine kinase. In a virally infected cell, the thymidine
kinase is altered and converts the acyclovir (which resembles the nucleoside deoxyguanosine) to a false nucleotide, which blocks DNA
synthesis by DNA polymerase.
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Fig. 20.17

Kirby-Bauer / Disk-diffusion
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Fig. 20.18
E-test
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Fig. 20.19

3 Doxycycline
e (Growth in all wells, resistant)

¥ Sulfamethoxazole
@ (Trailing end point; usually read where there
is an estimated 80% reduction in growth)

¥ Streptomycin
¥ (No growth in any well; sensitive at all
¢ concentrations)

! Ethambutol )

(Growth in fourth wells;
> equally sensitive to
ethambutol and kanamycin)

f Kanamycin

Decreasing concentration of drug —p
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Fig. 20.21
Development of resistance in population

o Antibiotic resistance of bacterial
Initiation of population measured by amount of
antibiotic therapy antibiotic needed to control growth
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Fig. 20.20
Mechanisms of resistance

1. Blocking
Antibiotic entry 2. Inactivating

P enzymes

Altered
target
molecule

Key Concept

3. Alteration 4. Efflux of The four ’!‘ai" n'_nechanisms

of target antibiotic of microbial resistance to

mielecile antimicrobial agents are
blocking entry of the drug
into the cell, inactivation of
the drug by enzymes, altera-
tion of the drug’s target
sites, and efflux of the drug
from the cell.
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Fig. 20.22
Antibiotic misuse
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How Antibiotic Misuse on Factory Farms Gan Make You Sick

= Consumers encounter AR bacteria
\% o Factory farms use feed that's pre-mixed 0 o while handling raw meat and eating

= with antibiotics to promote faster animal RO undercooked meat.
— : ;i
rowth and prevent infections. s
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Giving low doses of antibiotics to O
groups of animals over extended time e
periods fuels the development of
antibiotic-resistant (AR) bacteria.
Waste is stored in lagoons and used as fertilizer.
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Drug combinations

/ ?:?S;'.I"Area of synergistic = __——A~Area of growth,
. inhibition, clear o’ Hcloudy

% Disk with antibiotic Disk with antibiotic
<. - amoxicillin-clavulanic aztreonam
- % acid '
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Yellow pills
make the most
effective
antidepressants,
like little doses of
pharmaceutical
sunshine.

The color
green

reduces anxiety,
adding more chill
to the pill.

Red pills

can give you a
more stimulating
kick. Wake up,
Neo.

White tablets—
particularly those
labeled
"antacid"—are
superior for
soothing ulcers,
even when they
contain nothing
but lactose.

More is better,
scientists say.
Placebos taken
four times a day
deliver greater
relief than those
taken twice daily.

Clever names

can add a placebo

boost to the
physiological
punch in real
drugs. Viagra
implies both
vilality and an
unstoppable
Niagara of sexy.

Branding
matters.
Placebos stamped
or packaged with
widely recognized
trademarks are
more effective
than "generic"
placebos.

wired.com
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