
Resistance Mechanisms of Bacteria to 
Antimicrobial Drugs 



Summary of what you are going to learn in this 
lecture

• Reasons of antibiotic resistance

• Types of antibiotic resistance

• Results of antibiotic resistance

• What the selection pressure means

• Mechanisms of antibiotic resistance

• Strategies to follow to control antibiotic resistance development



Reasons of Antibiotic Resistance
• Inappropriate, random and widespread use of antibiotics

• Genetic transfer between resistant and susceptible bacteria
• Selection pressure

When bacteria are initially exposed to an antibiotic, those most susceptible to 
the antibiotic will die quickly, leaving any surviving bacteria to pass on their 
resistant features to succeeding generations.



Types of Antibiotic Resistance
• Intrinsic (innate) Resistance
• Innate resistance is chromosomally encoded and arising from bacterium’s 

existing properties such as cell wall complexity, efflux mechanisms or 
enzymatic inactivation of an antibiotic 

• Extrinsic (Acquired) Resistance
• Arise from a mutation in a native gene or the transfer of genetic material 

encoding resistance genes via plasmids, bacteriophages carrying resistance 
genes or transposons containing integron sequences 



Results of Antibiotic Resistance
• Multiple and/or Cross-resistance to other agents in the same 

antimicrobial class

• Multiple and/or multi-drug resistant bacteria
• Ex. MRSA-Methicillin Resistant Staphylococcus aureus
• Salmonella Typhimurium DT104
• Pseudomonas aeruginosa (intrinsic resistance)



Mechanisms of Antibiotic Resistance
• Drug inactivation
• Production of bacterial enzymes those destroy and/or inactivate drug
• Beta-lactamases against beta-lactam antibiotics (penicillin resistance)

• Drug target modification

• Decreased intracellular accumulation
• Reduced membrane permeability
• Increased drug efflux by efflux pumps (splitting of drugs out of the bacterial 

cell!)

• Development of alternative metabolic pathways



Strategies for Control of Development of 
Antibiotic Resistance in Bacteria

• One Health Approach (most of the drugs are common in use for 
human and animal health)

• Effective surveillance systems and collection and storage of data

• Strict adherence to the recommended theraupetic dose for the 
prescribed period of time

• Obeyance to drug withdrawal periods after treatment of food-
producing animals

• Biosecurity, vaccination of animals
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