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PHARMACOLOGY

Question:Listandexplain4mechanism ofantimicrobialresistance

 Intrinsicresistance

 Mutation

 Inactivationofantibiotics

 Hoizontalgenetransfer

1.Intrinsicresistance

Environmentalchanges,suchasradiation,changesinlightorpHcanallcontributetoresistant

bacteriaandhavebeenreviewedthoroughlyHowever,aconsiderationmustalsobegiventothe

internalintrinsicresistancethatbacterianaturallypossess.Intrinsicresistanceusuallyutilizes

enzymestodestroythedrugorpreventintracellulardrugbindingwithinthetargetorganism.

Theinnateabilityofbacteriatoresistantibioticsisknownas‘insensitivity’asorganismshave

notbeenexposedtothatdrugbutstillhavealevelofresistance

2.Mutation

Sincethemid-20thcentury,multidrug-resistantpathogenshavehadaclinicalrelevance,andcan

beattributedtomutationsinthebacteriathemselves.Recently,withtheimprovementof

moleculartechniques,mutationshavebecomemoreapparentandeasiertodetect.

Random pointmutationscanoccurinanyspeciesandhaverecentlybeendocumentedin

HelicobacterpyloriMutationswithinthe23srRNAareofparticularinterestaswithinitliesthe

mostcommonbindingsiteforantibioticstoinhibittranscriptionandtranslation.Clarithromycin

resistanceormutationsinthe23srRNAgeneofH.Pylorimaypreventthetreatmentof

pneumoniaandskininfections.Interestingly,mutationsinthe23srRNAinStaphylococcal

speciesareassociatedwithreducedsusceptibilitytolinezolid.Extensiveclinicaluseoflinezolid

hasledtoresistanceselectioninS.aureusandStreptococuspneumoniae;however,itisstill



effectivein>98%ofStaphylococcusspecies

3.Inactivationofantibiotics

Bacterialenzymeshavebeenshowntoaddchemicalgroupstovulnerablesitesontheantibiotic

moleculepreventingtheantibioticfrom bindingtoitsoriginaltarget.Withinthestructureofan

antibiotic,hydroxylandamidesgroupscaneasilybechangedbyhydrolysis.Moreover,acetyl,

phosphateandnucleotidegroupscanbeaddedtotheantibioticsinactivatingthem

StaphylococcusaureushasshownresistancetopenicillinwhichismediatedbytheblaZgene

thatcodesforβ-lactamase.β-lactam antibioticsinhibitthebiosynthesisofthebacterialcell

wallbypreventingthecrosslinkswhichform thewall,andweakenitleavingbacteriaunableto

proliferateTheβ-lactamaseenzymeissynthesizedwhenStaphylococciareexposedtoβ-

lactam antibioticsandhydrolysestheringleavingtheantibioticinactivatedandunableto

destroythebacteria

4.Horizontalgenetransfer

Formicrobialspeciestomaintainresistancetoantibiotics,theymustnotonlypassresistance

genestotheirprogenybutalsohavetheabilitytotransfergenesbetweenspecies,knownas

horizontalgenetransfer.Therearethreetypesofhorizontalgenetransferwhichinclude:the

AMRgenebeingassociatedwithmobilegeneticelementssuchasmobileintrons;lossof

synteny(geneticloci)oftheinsertionsiteinthehost;andacquiringanAMRgenethroughgene

transferMultiplecopiesofresistantgenesgivebacteriathebestpossiblechancetoavoid

antibiotics.AnexamplecanbefoundinGram-positivebacteriatoprovidelinezolidresistance,

wheretherearesixcopiesofthegene23srRNAwhichplayanimportantroleinAMR However,

thishasthemetabolicburdenofproducingextraproteinsVonwintersdorffetal.recently

reviewedhorizontalgenetransfermorethoroughly

Inadditiontothemobilegeneticelements,theintegrons,atypeoftransposon,canbe

transferredtootherbacteriaallowingbacteriatoevolveduetotheacquisitionofnewgenes.

Theoretically,DNAcanberandomlyinsertedontothenonhomologousendofaDNAsequence;

however,thelikelihoodandfrequencyofthisisextremelylow.Naturaltransformationmayalso

occurwithAMRgenesintegratedintothebacterialgenomeIntheirpapertheyalsoexplored

thetransferofproteobacterialgenes,CmxandLmrA.



•Oneofthekeymethodstounlockingantimicrobialresistancewillbetounderstandthe

mechanismsastohowmicroorganismsdevelopresistance.

•Cell–cellcommunicationandthetransferofresistantgenesbetweenorganismsrepresenta

greaterlevelofresistancebythebacteria.

•Effluxpumpsandbiofilm formationfrom thebacteriaprovideanaddedleveloftheirresistant

properties


