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Chapter 7 :             Antimicrobial Chemotherapy

Bacteriostatic Bactericidal Selective toxicity

Spectrum

Inhibit bact. mul�plica�on Ability of AMA to harm pathogen without
harming the host                Due to:-

Specific receptor or target
(found in microbe not in human body           e.g. P.G.)

Inhibit biochemical event
essen�al for the M.O. (Not for the host)

AMA            kill bact.

Range of M.Os. that are affected by
certain AB

Effec�ve# wide range of
G +ve and G -ve

Effec�ve# either
G +ve or G -ve bact.

Effec�ve# single
M.O. or disease

Mul�plica�on can not
be resumed

Mul�plica�on resumes upon
removal of the AMA

AMA

Broad spectrum AB Narrow spectrum AB Limited spectrum AB

• Polymyxin
• Colis�n

• Penicillins
• Cephalosporins

• Vancomycin
• Teicoplanin • Amphotericin B

• Nysta�n
• Imidazoles

(Bactericidal with minimal
Tissue toxicity)

(Microbicidal, highly toxic,
narrow selec�ve toxicity)

Inhibit last steps
of P.G. synthesis
by binding to PBP

(cell receptor)

Different mechanism
So, Vancomycin is used in infec�ons caused

by B-lactam resistant Staphylococci

Inhibit early steps of P.G. synthesis
(occur inside cell memb.)

• Tetracyclin
• A.Gs (gentamicin,
             Amikacin,
             Streptomycin)

• Macrolides
       (erythromycin
        Azithromycin)
• Lincomycin  • Streptogramins • Linezolid • Chloramphenicol • Fusidic acid

Bact.
Ribosome

70S

50S

30S

60S

40S

Eukaryo�c
Ribosome

80S

This difference
makes bact. ribosome
selec�ve target for ABs

-- DNA dependant RNA
    polymerase

Rifampin

-- DNA Gyrase

• Trimethoprim
• Pyrimethamine

• Structural analogues to PABA
• Compe��ve antagonism (compete with   
   PABA for the ac�ve site of the enz.
   involved in folic acid synthesis)

Quinolones and
Novobiocin

Sulphonamides

PABA

Folic
acid

(inac�ve)

Ac�ve
Folic
acid

Purine
synthesis

N. Acids
synthesis

DHFR
Enz.

- -

• Low M. wt. AMA produced as 2ry metabolites by certain M.Os
• May be natural, semi-synthe�c (chemically modified) or synthe�c (An�-microbial chemotherapu�c agent)Antibiotic

Mechamism of action of AMA

1 Inhibition of the cell wall synthesis 2

B-lactam ABs Glycopep�des Cycloserin, Bacitracin

Inhibition of the cell memb. 3

An�bacterial An�fungal

Inhibition of the protein synthesis 4 Inhibition of N.acid synthesis

RNA synthesis DNA synthesis Folic acid synthesis

Pre-opera�ve in some surgical opera�ons To individuals with abnormal Ht valve prior to dental procedure To to rheuma�c pt.

To close contacts of meningococcal meningi�s ( for 2 days)

To prevent meningi�s

To prevent reinfec�on with Strept. PyogenesTo prevent endocardi�s

Mono-therapy (1 effec�ve drug)Ideal However        condi�ons that require > 1 drug

Administra�on of effec�ve drug to prevent, not to treat infec�on

Combined therapy

Antimicrobial chemoprophylaxis

indication Effects

Synergism : 1+1= >2Antagonism 1+1=<1Indifference 1+1=1Addi�on 1+1=2

Chloramphenicol

B.M. depression
Penicillin

Over growth of resistant flora
when sensi�ve ones are eradicated by AB therapy

1- Oral thrush
(due to overgrowth of
Candida “Yeast”)

2- Pseudomemb. Coli�s
(due to overgrowth of
Cl. difficile)

Local sulphonamides
    contact derma��s*Ur�caria * Anaphylac�c shock*Serum sickness

(does independent)

(Dose dependent or independent)

A.Gs

nephrotoxicity

Tetracyclines 

staining of teeth in infants

Streptomycin

affect 8th cr. n.
ves�bular dysfunc�on

Severely ill pt.
having serious infec�on

Febrile
Neutropenia

To delay emergence of
drug resistant mutants

(in �t of T.B)

To achieve bactericidal ac�on
by synergism
(enterococcal
endocardi�s)

Mixed infec�ons
Following trauma

1- Bacterial meningi�s
2- sepsis in immunocompromised pa�ents

1 Penicillin

1 Toxocity

2 Allergy=Hypersensitivity 3 Emergence of resistant mutants

4 Super infection

4 Rifampicin

2 Penicillin or erythromycin 3 Long acting Penicillin (or Erythromycin)

Complication of AMA

• In vitro suscep�blity
      test should be done 
      guide selec�on of AB

• These mutants overgrow 
and replace suscep�ble 
bact.

• Due to abuse of ABs
  (low dose, interrupted course,
  no real indica�on and improper choice)
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• Bact. naturally insensi�ve to AB (without acquisi�on of resistance factors)
• Consistent              expected once the M.O. is known

• Due to changes in bact. genome
• Inconsistent  and unpredictable        So, lab. methods to detect resistance are necessary
• Acquired by 2 gene�c processes in bact.
       1- Muta�on and selec�on (ver�cal evolu�on)
       2- Gene transfer (horizontal evolu�on)

Global problem
More prevalent in hospitals (esp. in ICU      due to high AB use)

اسم فقط

اسم فقط

Resistance to AMA

Intrinsic (inherent or natural) resistance Acquired resistance

e.g.       1- XXXX
              2- XXXX
              3- M.O. lacks target for AB
(resistance of enterococcus to cephalosporins)

Mechanism(عناو�ن فقط مع الامثلة المذكورة هنا)

B-lactamase            -- B-lactam Abs
                     (Penicillin and Cephelosporines)

1 Inactivation of AB

          By:
1) -- AB influx
2) Efflux pump

By developing new metabolic
pathway VISA

2 -- I.C. AB conc. 3 Target modification 4 Target elimination 5 Target overproduction

Methicillin

PBP

MRSA

New PBP

Folic
acid New Pathway

(resistance to
Trimethoprim)

DHFR Ac�ve
Folic acid

Trimethoprim

Enz.
--influx

effluxAB

AB
Target

Bact.

Modifica�on

Elimina�on

Overproduc�on

--AB

Choice of AMA for therapy

bact. , viral,
fungal or parasi�c

1 Identify nature of inf. 

that is able to penetrate
site of infec�on

with effec�ve conc.
(certain drugs can pass BBB)

rather than
bacteriosta�c drug

2 Select AB 3 Give bactericidal

As broad spectrum ABs cause
        *Faster resistance
        *Superinfec�on

4 Choose narrow spectrum AB

-- Dose      AB resistance

Undue ++ therapy      Drug toxicity

5 Give Ab with proper dose for proper duration

(use ABs       safe for
pregnant + lacta�ng      and for infants)

6 Know the potential of AB to produce toxicity

Empiric therapy (Best guess TTT)

depending on type of infec�on

List of bact. causing that inf.

Other symptoms      Type of bact.

AB most likely to successfully
treat that infec�on

Provisional diagnosis

2)Seriously ill pt.     Should start �t without delay
  (but a�er collec�ng sample for culture)

1)Closed inf.
   (no available sample)

Indications

Bact. has unpredictable
suscep�bilites to AMA

Not always successful


