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Antimicrobial Drugs

Chemicals used to treat microbial
Infections

Before antimicrobials, large number of
people died from common illnesses

Now many illnesses easily treated with
antimicrobials

However, many antimicrobial drugs are
becoming less useful




microbial Dru

rent types of antimicrobial drugs
ntibacterial drugs
ntifungal drugs
tiparasitic drugs
iviral drugs




Antimicrobis
\ntimicrobial Actio

teriostatic: Inhibit growth of
microorganisms

tericidal: Kill microorganism



Features of Antimicrobial Drugs:
Spectrum of Activity

» Antimicrobial medications vary with
respect to the range of microorganisms
they Kill or inhibit

« Some Kill only limited range : Narrow-
spectrum antimicrobial

* While others kill wide range of
microorganisms: Broad-spectrum
antimicrobial
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Features of Antimicrobial Drugs:

Effects of Combining Drugs

 Combinations are sometimes used to fight
infections

e Synergistic: action of one drug enhances
the activity of another or vice versa.

» Antagonistic: activity of one drug interferes
with the action of another.




Features of Antimicrobial Drugs:
Adverse Effects

1. Allergic Reactions: some people develop
hypersensitivities to antimicrobials

2. loxic Effects: some antimicrobials toxic
at high concentrations or cause adverse
effects

3. Suppression of normal flora: when
normal flora killed, other pathogens may
be able to grow to high numbers




Features of Antimicrobial Drugs:
Resistance to Antimicrobials

« Some microorganisms inherently resistant
to effects of a particular drug

« Other previously sensitive microorganisms
can develop resistance through
spontaneous mutations or acquisition of
new genes (usually plasmids).
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Mechanisms of action of
Antibacterial Drugs

Inh
Inh
Inh
Inh
Inh

bit cell wall synthesis

bit protein synthesis

bit nucleic acid synthesis

bit plasma membrane synthesis

bit synthesis of essential metabolites




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

Transcription Translation
Y
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mRNA Protein
Replication
' Inhibition of !
~ nucleic acid En;ymatuc
replication and actwity,_
transcription: synthe§|s of
quinolones, essential 4
rifampin metabolites ¢
Injury to plasma membrane: Inhibition of synthesis
polymyxin B of essential metabolites:

sulfanilamide, trimethoprim



Inhibition of Cell Wall Synthesis:
B—Lactam Drugs

Irreversibly inhibit enzymes involved in the
final steps of cell wall synthesis

These enzymes mediate formation of
peptide bridges between adjacent stands
of peptidoglycan

B—lactam ring similar in structure to
normal substrate of enzyme

Drug binds to enzyme, competitively inhibit
enzymatic activity




—Lctam u

e bacteria produce p-lactamase
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actam drugs include: penicillins an:
)halosporins '
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Penicillins (Benzylpenicillin)

Acid-labile.
Gram+ bacteria.
So, take phenoxymethylpenicillin.

Large V, but penetration into brain: poor,
except when the meninges are inflammed.

Broad spectrum penicillins: amoxicillin and
ampicillin are more hydrophillic and
therefore, are active against gram-
bacteria.




Cephalosporins

« Used for treatment of meningitis, pneumonia, and
septicemia.

« Same mech and p’col as that of pens.

« May - allergic rxn and cross-reactivity to pen.

« Similar to pens in broad-spectrum antibacterial activity.
Cedadroxil (for UTI) in case of antibact resist.

Cefuroxime (prophylactic in surgery) — Resistant to
Inactivation by B-lactamases and used in severe
Infections (others ineffective).

Ceftazidine — wide range of activity against gram- including
Pseudomonas aeruginosa), but is less active than
cefurozime against gram+ bact (S. aureus).

Used in meningitis (CNS-accessible) caused by gram-
bacteria.




Vancomycin

» Not well absorbed orally.
* |Inhibits peptidoglycan formation.
» Active against most gram+ organisms.

* |.v. treatment for septicemia or
endocarditis caused by MRSA.

» Used for pseudomembranous colitis
(superinfection of the bowel by Clostridium
difficile — produces a toxin that damages
the colon mucosa)







