
Antibiotic resistance 

• Antimicrobial resistance is the ability of a microbe to resist the 

effects of antibiotics that once could successfully treat the 

microbe.  

• The term antibiotic resistance is a subset of AMR, as it applies 

only to bacteria becoming resistant to antibiotics. 

• Antimicrobial Resistance (AMR) is resistance of a microorganism 

to an antimicrobial medicine to which it was previously sensitive. 

• Antibiotic resistant bacteria are bacteria that are not controlled 

or killed by antibiotics. They are able to survive and even multiply 

in the presence of an antibiotic. 



Why resistance is a concern? 

• Resistant organisms lead to treatment failure 

• Increased  high fish mortality 

• Resistant bacteria may spread in other 

environment. 

• Added burden on Fish healthcare costs. 

• Threatens to return to pre-antibiotic era. 



Drug Resistance 

• Drug resistance occurs in : 

• BACTERIA—ANTIBIOTIC RESISTANCE 

• Endoparasites 

• Viruses—Resistance to antiviral drugs 

• Fungi 

• Cancer cells 



 

BACTERIA—ANTIBIOTIC RESISTANCE 

 • Antibiotics select out the resistant strain 

• Faulty use of antibiotics or widespread use of antibiotics increases 

the probability of such selection. 

• Antibiotic resistant strains appear to be more virulent because we 

cannot kill them or stop their growth. 









Acquired resistance 

• Mutations: 

• It refers to the change in DNA structure of the gene. 

• Occurs at a frequency of one per ten million cells. 

• Eg. Mycobacterium tuberculosis, Staphylococcus aureus. 









 Transformation is the uptake of genetic material from the environment by 

bacterial cells. In nature, this genetic material often comes from adjacent lysed 

bacteria and can include plasmid DNA or fragmented DNA released into the 

environment. 

 Transduction occurs when foreign DNA or RNA is introduced into bacterial or 

eukaryotic cells via a virus or viral vector. 

 One example are bacteriophages that attach to bacterial membranes and inject 

their genetic material into the cell. 

 During conjugation, genetic material is transferred from a donor bacterium to a 

recipient bacterium through direct contact. 



Transfection: 

 Unlike the last three methods which can be used in prokaryotes, transfection 

is only done in eukaryotic cells. 

  Transfection is the process by which foreign DNA is deliberately introduced 

into a eukaryotic cell through non-viral methods including both chemical 

and physical methods in the lab.  

 Chemicals like calcium phosphate and diethylaminoehtyl (DEAE)-dextra 

neutralize or even impart an overall positive charge on DNA molecules so 

that it can more easily cross the negatively charged cell membrane. 

  Physical methods such as electroporation or microinjection actually pokes 

holes in the cell membrane so DNA can be introduced directly into the cell. 





Mechanisms of Resistance Gene Transfer 

Integrons 

• Integron is a large mobile DNA can spread Multidrug resistance 

• Each Integron is packed with multiple gene casettes, each 

consisting of a resistance gene attached to a small recognition 

site. 

• These genes encode several bacterial functions including 

resistance and virulence. 






