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ANTIMICROBIAL AGENTS 

Anti microbial agents:  
 includes synthetic as well as naturally 

obtained drugs that supress growth or kill 

microorganisms. 



classification 

 

 Anti-bacterial. 

 Anti-viral. 

 Anti-fungal. 

 Anti-parasitic agents. 



Mechanism of Action 

 

 Agents that inhibit synthesis of 
bacterial cell walls 

  Penicillins & cephalosporins 

  Vancomycin 

  Azole antifungal agents (clotrimazole, 
fluconazole, itraconazole) 

 



 Agents that act directly on the cell 
membranes of the microorganisms 

  Polyene antifungal agents  

   (Nystatin, Amphotericin B) 

 

Alter cell memb. Permeability and lead to  

leakage of intracellular comp. 

   







 Agents that affect the function of 30S or 50S 

ribosomal subunits to cause a reversible inhibition 

of protein synthesis 

 Bacteriostatic drugs 

  Chloramphenicol, Tetracyclines,         

     Erythromycin, Clindamycin.  

      



 Agents that bind to  30S ribosomal subunit & alter 

protein synthesis, which eventually leads to cell 

death 

  Aminoglycosides 

 



 Agents that affect bacterial nucleic acid 

metabolism. 

 Rifamycins which inhibit RNA polymerase 

 Quinolones which inhibit topoisomerases 

 



 Metronidazole diffuses into the organism, inhibits 

protein synthesis by interacting with DNA and causing 

a loss of helical DNA structure and strand breakage. 

Therefore, it causes cell death in susceptible 

organisms 



 Anti-metabolites 

 including trimethoprim & sulphonamides 

 



Antiviral agents 

 Nucleic acid analogues. 

 Non-nucleoside reverse transcriptase 

inhibitors.  

  Inhibitors of viral enzymes 
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Figure 20.2 Major Action Modes of Antimicrobial Drugs. 

2. Inhibition of protein synthesis: chloramphenicol, 

erythryomycin, tetracyclines, streptomycin 
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3. Inhibition of nucleic acid replication  

and transcription: quinolones, rifampin 

1. Inhibition of cell wall synthesis: penicillins, 

cephalosporins, bacitracin, vancomycin 

4. Injury to plasma  

membrane:  
polymyxin B 

5. Inhibition of essential 

metabolite synthesis: 
sulfanimide, trimethoprim 



Type of action 

 

  Bacteriostatic Agents 

  Bactericidal Agents 



Bacteriostatic Agents 

  
 Sulphonamides 

 Tetracyclines  

 Chloramphenicol 

  Erythromycin  

 Ethambutol 

 



Bactericidal Agents 

 Penicillins/Cephalosporins. 

 Aminoglycosides 

 Rifampin 

 Isoniazid 

 Pyrazinamide 

 



Othe bactericidal ab 

 Cephalosporins 

 Vancomycin 

 Nalidixic acid 

 Ciprofloxacin 

 Metronidazole 

 & Cotrimoxazole 



Successful Antimicrobial Therapy 

 Concentration: site of infection 

    Concentration should inhibit 
 microorganisms 

  simultaneously it should be below the 
 level toxic to human beings. 

 Host Defences 

 Immunity intact - Bacteriostatic Agents 

 Impaired immunity - Bactericidal Agents 

  



Factors to consider when 

prescribing an antibiotic 

 Any history of allergy, toxicity? 

 Is it appropriate for the spectrum I want to 
cover? 

 What route of admin: oral or i.v? 

 Any factors affecting absorption ? 

 Is it going to reach the site of infection? 

 Any drug interactions? 

 Any serious toxicity eg, hepatic, renal? 

 Does it need monitoring eg aminoglycosides, 
vancomycin, streptomycin? 

 



Effects of Combinations of Drugs 

 Synergism occurs when the effect of two 

drugs together is greater than the effect of 

either alone 

 Antagonism occurs when the effect of 

two drugs together is less than the effect 

of either alone 





 

 Resistance 



Figure 20.20 Bacterial Resistance to Antibiotics.  
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   Prevention of drug resistance 



Prevention drug resistance 

 Use of AMAs should not be: 

   indiscriminate.  

   inadequate . 

   unduly prolonged. 

 Use rapidly acting & narrow spectrum 

(Selective) AMA whenever possible. 



Prevention DRUG RESISTANCE 

 Combination AMA  

 whenever prolonged therapy is undertaken. 

Tuberculosis, SABE 

 Infection by organism notorious for developing resistance 

Staph, E. Coli, M. Tuberculosis must be treated 

intensively. 

 









 Thank you 


