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Antimicrobial Drugs 

 Chemotherapy: The use of drugs to treat a 
disease. 

 Antimicrobial drugs: Interfere with the 
growth of microbes within a host. 

 Antibiotic: Of biological origin. Produced by a 
microbe,  inhibits other microbes. 

 Chemotherapeutic agent: synthetic 
chemicals 

  



• Antimicrobial drugs are effective in the 

treatment of infections because of their 

selective toxicity 

• they have the ability to injure or kill an 

invading microorganism without 

harming the cells of the host. In most 

instances. 

•   



Antibacterial 

• Antimicrobial drugs : Substances that 

inhibit the growth or kill bacteria . 

 

• Bacteriostatic = Inhibits growth of bacteria 

and replication thus limiting the speared of 

infection while the immune system attacks , 

immobilize and  eliminate the pathogen .  

 

• Bactericidal = Kills bacteria 



SELECTION OF ANTIMICROBIAL AGENTS 

 

• Selection of the most appropriate antimicrobial 

agent requires knowing 

• 1) the organism’s identity 

•  2) the organism’s susceptibility to antibiotic.  

•  3) the site of the infection 

•  4) patient factors 

• 5) the safety of the antibiotic. 

• 6) the cost of therapy.  



ROUTE OF ADMINISTRATION 

1. The oral route of administration is chosen for 

infections that are mild . 

2. some antibiotics, such as vancomycin, 

aminoglycosides, and amphotericin B, are 

poorly absorbed from the gastrointestinal 

tract that adequate serum levels cannot be 

obtained by oral administration.  

   



• Parenteral administration is used: 

1. for drugs that are poorly absorbed from the 

gastrointestinal tract. 

2. for treatment of patients with serious infections. 

3. it is necessary to maintain higher serum 

concentrations of antimicrobial agents . 

 

 



 

Three important properties that influence on 

the frequency of dosing and possibly 

decrease the development of resistance. 

 
A. Concentration-dependent killing 

• Certain antimicrobial agents, including aminoglycosides, 

show a significant increase in the rate of bacterial 

killing as the concentration of antibiotic increases 

from 4- to 64-fold the MIC of the drug for the infecting 

organism  

• Giving drugs that exhibit this concentration dependent 

    killing by a once-a-day bolus infusion achieves   

    high peak levels, favoring rapid killing of the   

    infecting  pathogen. 

 



B. Time-dependent (concentration-independent) 

killing 

 

• macrolides, clindamycin, do not exhibit this 

concentration-dependent property; that is, 

increasing the concentration of antibiotic to 

higher multiples of the MIC does not 

significantly increase the rate of kill.  

• The efficacy of antimicrobials that Time-

dependent killing effect is best predicted by the 

percentage of time that blood concentrations 

of a drug remain above the MIC. 

  



Therefore, clinicians can utilize extended 

(generally 3 to 4 hours) or continuous (24 hour) 

infusions to achieve prolonged time above the 

MIC and kill more bacteria. 

 



C. Postantibiotic effect 

• The postantibiotic effect (PAE) is a persistent 

suppression of microbial growth that occurs 

after levels of antibiotic have fallen below the 

MIC. 

• Antimicrobial drugs exhibiting a long PAE 

(several hours) often require only one dose 

per day. 

•  For example, antimicrobials, such as 

aminoglycosides and fluoroquinolones, exhibit a 

long PAE, particularly against gram- negative 

bacteria. 

 



CHEMOTHERAPEUTIC SPECTRA 

A. Narrow-spectrum antibiotics 

Chemotherapeutic agents acting only on a single or a 

limited group of microorganisms For example, eg : 

Penicillin & erythromycin 

B. Extended-spectrum antibiotics 

Antibiotics that are effective against gram-positive 

organisms and also against a significant number of 

gram-negative bacteria.  

For example, ampicillin is considered to have an 

extended spectrum because it acts against gram 

positive and some gram-negative bacteria . 

 



C. Broad-spectrum antibiotics 

• Drugs such as tetracycline and 

chloramphenicol affect a wide variety of 

microbial species and are referred to as broad-

spectrum antibiotics . 

• Administration of broad-spectrum antibiotics 

can alter the nature of the normal bacterial 

flora and precipitate a superinfection of some  

organism. 

 



• superinfection : a new or secondary 

infection that can produce over growth of 

organism that  are differ from original 

infection resist  to agent being used and these 

infection are difficult to treat .  
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Advantages  of combinations of 

antimicrobial agents 

1-Therapy of sever infection in which a cause is 

unknown. 

2-treatment of polymicrobial infection 

3-enhancement of antibacterial activity of drug 

(synergism) 

4-prevention of resistance microorganisms.  



Disadvantages of combination of 

antimicrobial agents 

1- increased risk of toxicity 

2-eradication of normal host flora. 

3-increase cost. 

 

 

 

 



Antibiotics misuses 

1- Rx of nonresponsive infections: 

 90%of antibiotic therapy of UTI and GIT is ineffective . 

2-therapy of fever of unknown origin: 

    fever of short duration in the absence of localizing signs  is 
usually associated with undefined viral infection and 
resolve spontaneously 

3-improperd  dosages: 

       increased dose ------------  toxic 

      decreased dose ------------ failure of treatment 



4, Used chemotherapy alone: 

   infection complicated by abscesses , necrotic 

tissues , foreign bodies can not cure by 

antibiotics alone. 

5- lack of adequate bacteriological information 



Antimicrobial Resistance 

• Relative or complete lack of 

effect of antimicrobial against a 

previously susceptible microbe 

 

• Increase in MIC 



• Enzymatic destruction of drug 

• Prevention of penetration of drug 

• Alteration of drug's target site 

• Rapid ejection of the drug 

Mechanisms of Antibiotic 

Resistance 



Resistance to Antibiotics 



Factors Promote Antimicrobial Resistance 

1. If a patient taking a course of antibiotic treatment 

does not complete it  

2. Or forgets to take the doses regularly,  

3. Exposure to microbes carrying resistance genes. 

4. The use of antibiotics also promotes antibiotic 

resistance in non-pathogens ,These non-pathogens 

may later pass their resistance genes into pathogens. 

5. Use of antibiotics in foods. 

6. Antibiotics for viral infections 

7. Spread of resistant microbes in hospitals due to 

lack of hygiene and used extensively.  





PROPHYLACTIC ANTIBIOTICS 

 

Certain clinical situations require the use of 
antibiotics for the prevention rather than the 
treatment of infections . 

uses of antimicrobial agents can produce  bacterial 
resistance and superinfection, therefore 
prophylactic use is restricted to clinical 
situations . 

 

The duration of prophylaxis should be closely 
observed to prevent unnecessary antibiotic 
exposure. 



COMPLICATIONS OF ANTIBIOTIC THERAPY 

• A. Hypersensitivity 

• Hypersensitivity reactions to 

antimicrobial drugs or their metabolic 

products frequently occur.  

• For example, the penicillins, can cause 

serious hypersensitivity problems, 

ranging from urticaria (hives) to 

anaphylactic shock.  



• B. Direct toxicity 

• High serum levels of certain antibiotics 

may cause toxicity by directly affecting 

cellular processes in the host.  

• For example, aminoglycosides can 

cause ototoxicity by interfering with 

membrane function in the hair cells of the 

organ.  

 



• C. Superinfection 

• Drug therapy, particularly with broad-

spectrum antimicrobials or combinations 

of agents, can lead to : 

• alterations of the normal microbial flora 

of the upper respiratory, intestinal, and 

genitourinary tracts, permitting the 

overgrowth of opportunistic 

organisms, especially fungi or resistant 

bacteria.  

• These infections are often difficult to treat. 
 



SITES OF ANTIMICROBIAL ACTIONS 
 

Antimicrobial drugs can be classified in a number of 
ways. These include: 

 1) by their chemical structure (for example, β-lactams or   

      aminoglycosides) 

 2) by their mechanism of action (for example, cell wall   

     synthesis inhibitors, protein synthesis inhibitors) 

3) by their activity against particular types of organisms   

    (for example, bacteria, fungi, or viruses).  

4) according to the type of organisms  affected by the    

     drug. 



The antimicrobial drug classified  according to the 

mechanism of action: 

1. Inhibition of bacterial cell wall synthesis.      

      Bactericidal 

2.  Inhibition of protein synthesis. ‘Cidal’ or ‘Static’ 

3. Inhibition of organism production by interfering   

     with  nucleic acid synthesis : Inhibits bacterial  

     synthesis of RNA & DNA. 

4- Alteration in membrane permeability-‘Cidal’ or   

    ‘Static’ 

5-  Interferes with metabolism in the cell - ‘Static’ 

 

 



The Action of Antimicrobial Drugs 


