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Drug Resistance

 It is a  phenomena when the bacteria changes and becomes resistant to
the antibiotics used to treat the infections they cause
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Drug resistance Mechanism

 No therapeutic drug (antibiotic) inhibits all microbial pathogens 

 Some  microbial  pathogens  possess  natural  ability  to  resist  to  certain
antibiotics.

Bacteria acquire drug resistance using resistance mechanisms :
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Reduced Permeability to Antibiotic

 Bacteria  often  develop  impermeability  and  become  resistant  by
preventing entrance of the drug.

 Many gram-negative bacteria are unaffected by penicillin G because the
drug fails to penetrate the envelope’s outer membrane.  
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 Modifications in penicillin binding proteins also render a cell resistant.

 A decrease in permeability in bacterial pathogens can lead to resistance
against sulphonamide.

 Antibiotics normally enter bacterial cells via porin channels in the cell
wall 

 Decrease  in  permeability  also  can  occur  as  a  result  of  loss  of  porin
proteins.

Efflux (Pumping Antibiotic Out of the Cell)

 Microbial pathogens possess resistance strategy by which they pump the
drug out of the cell after it has entered.

 Some pathogens  have  plasma membrane  translocases  ----called  efflux
pumps that expel drugs.
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 They  are  relatively  nonspecific  and  can  pump  many  different  drugs
-----so  these  transport  proteins  are  often  called  multidrug-resistance
pumps. 

 Gram-positive  and  gram-negative  bacteria  that  become  resistant  to
tetracycline commonly overproduce related membrane proteins that act
as efflux pump.

 Tetracycline resistant  bacterial  cell  takes up the drug as rapidly as  do
sensitive ones but differ in being able to pump it out again.
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 Modification of the Target Site

 Each chemotherapeutic agent acts on a specific target 

 Resistance arises when the target enzyme or organelle is modified so that
it is no longer susceptible to the drug.
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Drug Inactivation through Chemical Modification

  

 Many bacterial pathogens show resistance to drug by inactivating drugs 
through chemical modification.
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Development of a Resistant Biochemical Pathway
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