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FOURMECHANISM OFANTIMICROBIALRESISTANCE

 Limitinguptakeofadrug

 Modificationofdrugtarget

 Inactivatingadrug

 Activedrugefflux

Limitinguptakeofadrug:thereisanaturaldifferenceintheability

ofbacteria to limitthe uptake ofantimicrobialagents.The

structureandfunctionsoftheLPSlayeringram negativebacteria

providesabarriertocertaintypesofmolecules.Thisgivesthose

innateresistancetocertaingroupsoflargeantimicrobialagents.

Themycobacteriahaveanoutermembranethathasahighlipid

contentandsohydrophobicdrugssuchasrifampicinandthe

fluoroquinoloneshaveaneasieraccesstothecellbuthydrophilic

drugshavelimitedaccess.Bacterialthatlackacellwallsuchas

mycoplasma and related species are therefore intrinsically

resistanttoalldrugsthattargetthecellwallincludingB-lactams

andglycoproteins.Gram positivebacteriadonotpossessanouter

membraneandrestrictingdrugaccessisnotasprevalent.Inthe

enterococci, the fact that polar molecules have difficulty

penetrating the cell wall gives intrinsic resistance to

aminoglycosides.Anothergram positivebacteria,staphylococcus

aureusrecentlyhasdevelopedresistsncetovancomycin.Ofthe

twomechanism thatS.aureususesagainstvancomycinayet

unexplained mechanism allows the bacteria to produce a

thickenedcellwallwhichmakesitdifficultforthedrugtoenterthe



cellandprovidesanintermediateresistancetovancomycin.

Modificationofdrugtarget:thesearemultiplecomponentsinthe

bacterialcellthatmaybetargetsofantimicrobialagents;and

therearejustasmanytargetsthatmaybemodifiedbybacteriato

enableresistanceofdrugs.Onemechanism ofresistancetotheB

-lactam drugsusedalmostexclusivelybygram positivebacteriais

viaalterationinthestructureand/ornumberofPBPs(penicillin-

binding proteins).PBPs are transpeptidases involved in the

constructionofpeptidoglycaninthecellwall.A changeinthe

numberofPBPsimpacttheamountofdrugsthatcanbindtothat

target.Achangeinstructuremaydecreasetheabilityofthedrug

tobindortotallyinhibitdrugbinding.Mutationingenechange

causesthechargeofthecellmembranesurfacetobepositive,

inhibitsthebindingofcalcium . Theresistanceofdrugsthat

targettheribosomalsubunitsmayoccurviaribosomalmutation

mostcommonly erm genes orribosomalprotection.These

mechanismsinterferewiththeabilityofthedrugtobindtothe

ribosome.Thelevelofdruginterferencevariesgreatlyamong

thesemechanism.Fordrugsthattargetnucleicacidsynthesis

resistanceisviamodificationsinDNAgyraseortopoisomeraseIV.

These mutation causes changes in structure ofgyrase and

topoisomerasewhichdecreaseoreliminatetheabilityofthedrugs

tobindtothesecomponents.



Drug inactivation:therearetwo main waysin which bacteria

inactivatesdrugsbyactualdegradationofthedrugsorbytransfer

ofachemicalgrouptothedrug.TheB-lactamasesareaverylarge

groupofdrughydrolyzingenzymes.Anotherdrugthatcanbe

inactivatedbyhydrolyzationistetracyclineviathetextgene.Drug

inactivationbytransferofachemicalgrouptothedrugsmost

commonlyusestransferofacetyl,phosphoryl,andadenylgroups.

Therearealargenumberoftransferasesthathavebeenidentified.

Acetylationisthemostdiverselyusedmechanism andisknownto

be used against the aminoglycosides,chloramphenicol,the

streptograminsandthefluoroquinolonesareknowntobeused

primarilyagainsttheaminoglycosides.

Activedrug efflux:bacteriapossesschromosomally encoded

genesforeffluxpumps.Someareexpressedconstitutivelyand

otherareinducedorover-expressedundercertainenvironment

stimuliorwhenasuitablesubstrateispresent.Theeffluxpumps

functionprimarilytoridthebacterialcelloftoxicsubstanceand

manyofthesepumpswilltransportalargevarietyofcompounds.

Theresistancecapabilityofmanyofthesepumpsisinfluencedby

whatcarbonsourceisavailable.Mostbacteriapossessmany

differenttypesofeffluxpumps.


