
Pharmacology 
Of Antimicrobial Drugs
• Antiseptics disinfectants

• Antibiotics

Dr. BABAYEVA SVETLANA M.
Associate-professor, Department of Pharmacology, Azerbaijan Medical University
e-mail: svetlana.babayeva@amu.edu.az



Medicines with an antimicrobial  activity are 
divided into two groups:

1. Non-selective –antiseptics and disinfectants

1. Selective antimicrobial drugs – antibiotics, 
synthetic antibacterial drugs, antiprotozoal,  
antiviral, antifungal agents







Antiseptics 
disinfectants
mechanisms of 
action



Antiseptics and disinfectants
• Detergents:

Cerigel Roccal Degmecid Green 
soap 

• Nitrofuranes:
Furacillin Furaplast Lifuzol Clefurin

• Biguanides:
Chlorhexidine

• Phenols and related   compounds:
Phenol   Rezorcine Ferezol
Trikrezol

• Dyes:
Methylene blue   Brilliant green  
Aethacridine lactate

• Halogens and halogen containing 
compounds:

Chlorine: 
Chloramine B Chlorhexidine

Pantothenatecide

Iodine:

Iodine alcohol solution Lugol solution  
Iodophore Iodinole         

• Oxidizing agents:

Hydrogen peroxide   Potassium 
permanganate   Hydroperite

• Aldehydes and Alcohols:

Formaldehyde   Lizoform   Hexamethylene 
tetramine    Ethanol



Antiseptics and disinfectants

9.  Heavy metals:

Mercury:    Mercury bichloride

Mercury monochloride Lead plaster 

Silver:  Silver nitrate  

Protargole Collargole

Zinc:   Zinc sulfate

Bismuth: Xeroform   Dermatol 

10. Acids and alkalis:

Boric acid  Salicylic acid  Benzoic acid  
Solutio Ammonii caustici 10%              

10. Mineral oil, synthetic balms, 
preparations of sulfur and pitch:

Pitch (Pix liquide)  

Naphthalan ointment     

Viniline

11. Natural preparations:

Sodium uncinate
Evcalimin Marigolds bloom

(Flores Calendulae officinalis)

Tinctire Saphorae yaponicae















ANTIBIOTICS - substances derived from microorganisms or produced 
synthetically, that destroys or limits the growth of a living organisms

Classification according to:

1. Sourses: - Natural   a.Fungi (penicillin)

b. Bacteria (polymixin, tetracycline, chloramphenicol)

-Semi-syntetics

2. Antimicrobial activity:  -bactericidal          - bacteriostatic

3. Spectrum of activity:  - narrow spectrum    - broad spectrum

• 4. Mechanism of action: a. inhibition of cell wall synthesis

b. Alteration of cell membrane permeability
c. Inhibition of bacterial protein synthesis 

d. Inhibition of nucleic acid synthesis



Classification of antibiotics by mechanism of 
action





Antimicrobial resistance 







Penicillins, like all 
β-lactam 
antibiotics, inhibit 
bacterial growth 
by interfering with 
the 
transpeptidation
reaction of 
bacterial cell wall 
synthesis







Resistance Resistance
to penicillins and 
other β-lactams
 (1) inactivation of antibiotic by 

β lactamase

 (2) modification of target PBPs

 (3) impaired penetration of drug 

to target PBPs

 (4) antibiotic efflux

Betalactamase production is the most common mechanism of resistance. Hundreds of different β-lactamases
have been identified. Some, such as those produced by Staphylococcus aureus, Haemophilus influenzae, and
Escherichia coli, are relatively narrow in substrate specificity, preferring penicillins to cephalosporins. Other β-
lactamases, eg, AmpC βlactamase produced by Pseudomonas aeruginosa and Enterobacter sp, and extended–
spectrum β-lactamases (ESBLs), hydrolyze both cephalosporins and penicillins. Carbapenems are highly
resistant to hydrolysis by penicillinases and cephalosporinases, but they are hydrolyzed by metallo-β lactamase
and carbapenemases.







Penicillins

BIOSYNTHETIC PENICILLINS

1.  For  parenteral uses  

• Short acted  drugs:     

Benzylpenicillin - sodium    

Benzylpenicillin - potassium 

• Long acted drug

Procaine benzylpenicillin

Bicillin-1  Bicillin-5

2. For enteral uses

Phenoxymethylpenicillin

SEMISYNTHETIC PENICILLINS

• Penicillinase-resistant antistaphyllococcial 

Oxacillin Nafcillin Cloxacillin Dicloxacillin

• Extended-spectrum amino-penicillins
Ampicillin  Amoxicillin

• Antipsevdomonadal penicillins: 
Carboxypenicillins: Carbenicillin Tikarcillin

Ureidopenicillins:  Azlocillin Mezlocillin
Piperacillin



Combined preparations

Clavulanic acid, sulbactam, tazobactam - inhibitors beta-lactamases 
(penicillinases) are often used in combination with penicillins to prevent 

their inactivation.

• Ampiox (ampicillin, oxacillin)
• Unazin (ampicillin, sulbactam)
• Augmentin (Amoxicillin,clavulanic acid)
• Tazocin (piperacillin, tazobactam)













Cephalosporin's

are similar to penicillins but more 
stable to many bacterial β 
lactamases and, therefore, have a 
broader spectrum of activity. 
However, strains of E coli and 
Klebsiella sp expressing extended-
spectrum β lactamases that can 
hydrolyze most cephalosporins are 
a growing clinical concern. 
Cephalosporins are not active 
against L monocytogenes, and of 
the available cephalosporins, only 
ceftaroline has some activity 
against enterococci.

Cephalosporins can be 
classified into four major groups 
or generations, depending mainly 
on the spectrum of antimicrobial 
activity.









CARBAPENEMS 

IMIPENEM MEROPENEM
PRIMAXIN (imipenem + cilastatin)

Ultra-broad-spectrum antibiotics (active 
against many aerobic and anaerobic Gr-
positive and Gr-negative organisms)

 It is resistant to most β lactamases but not 
carbapenemases or metallo-β lactamases. 
Enterococcus faecium , methicillin-
resistant strains of staphylococci, 
Clostridium difficile, Burkholderia cepacia, 
and Stenotrophomonas maltophilia are 
resistant. 

Imipenem is inactivated by 
dehydropeptidases in renal tubules, 
resulting in low urinary concentrations. 
Imipenem is used with cilastatin, which
blocks its breakdown in the kidneys by
inhibition of dihydropeptidase enzyme

MONOBACTAMS

AZTREONAM

Monobactams are drugs with a monocyclic 
β-lactam ring (Figure 43–1). 

Their spectrum of activity is limited to 
aerobic gram-negative rods (including P 
aeruginosa). pseudomonads, 
Neisseria  meningitidis,
Hemophilus influenzae

Unlike other β-lactam antibiotics, they 
have no activity against gram-positive 
bacteria or anaerobes.



Vancomycin is an antibiotic 

produced by Streptococcus orientalis
and Amycolatopsis orientalis.

It is active only against gram-positive 
bacteria. 

Vancomycin is a glycopeptide of 
molecular weight 1500. It is water 
soluble and quite stable.

USES:

Important indications for parenteral 
vancomycin are bloodstream 
infections and endocarditis caused by 
methicillinresistant staphylococci

orally only for the treatment of colitis 
caused by C difficile



Inhibition of bacterial protein synthesis











Amphenicols : CHLORAMPHENICOL
Chloramphenicol has a wide spectrum of antimicrobial activity and is usually bacteriostatic (50S). 

Clinical Uses

Because of its toxicity, chloramphenicol has very few uses as a systemic drug. It is a backup drug for severe 

infections caused by Salmonella species and for the treatment of pneumococcal and meningococcal meningitis in 

beta-lactam-sensitive persons.

Toxicity

1.  Gastrointestinal disturbances - superinfection, especially candidiasis.

2. Bone marrow - Inhibition of red cell maturation leads to a decrease in circulating erythrocytes. 

3. Gray baby syndrome - This syndrome occurs in infants characterized by decreased 

red blood cells, cyanosis, and cardiovascular collapse. 

4. Drug interactions - Chloramphenicol inhibits hepatic drug metabolizing  enzymes, thus increasing

the elimination half-lives of drugs including phenytoin, tolbutamide and warfarin.



Tetracyclines

Mechanism of action

• Tetracycline inhibits protein synthesis by 
blocking the attachment of charged 
aminoacyl-tRNA to the A site on the 
ribosome.

• Tetracycline binds to the 30S and 50S 
subunit of microbial ribosomes. Thus, it 
prevents introduction of new amino 
acids to the nascent peptide chain.



Tetracyclines  -Toxicity

• Gastrointestinal disturbances

• Bony structures and teeth (tooth enamel dysplasia and irregularities 
in bone growth)

• Hepatic toxicity (impair liver function and lead to hepatic necrosis)

• Renal toxicity (renal tubular acidosis,  Fanconi’s syndrome)

• Photosensitivity (skin sensitivity to ultraviolet light)

• Vestibular toxicity
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