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Thed over-expressiond ofd effluxd pumpsd (EPs)d indGram-negatived bacteriad has

beendwidelydassociateddwithdphenotypicdMulti-DrugdResistanced(MDR).dThese

EPsdextrudedantibioticsd(AB)dpriordtodreachingdtheirdtargets.dToddetectdthedac-

tivitydofdEPsdanddtodreversedMDR,dEPsdinhibitorsd(EPIs)dmaydbedused.dAdsim-

pledmethoddwasddevelopeddtodscreendEPsd ind30dEscherichiadcoli andd3dSal-

monella MDRd clinicald isolates.d Thed strainsdwered assayedd ford reductiond or

reversaldofdresistancedtodtetracyclined(TET)danddfluoroquinolones.dFourdEPIs

weredtested:dPhe-Arg-napthylamided(PAN),dthioridazined(TZ),dchlorpromazine

anddcarbonyldcyanidedm-chlorophenylhydrazoned(CCCP).dBrothdculturesdwere

growndind24-welldplatesdtodwhichdABddiscsdweredadded,d indthedpresencedor

absencedofdthedEPId(½ thedMIC).dAfterd16 hdatd37 °C,dplatesdweredexamined

fordabsentd(reversal),dpartiald(reduction)dordfulld(nodeffect)dgrowth.dFromdthe

E.dcoli strains,d4dshoweddreductiondordcompletedreversaldofdresistancedtodTET

anddOFXdandd1dshoweddcompletedreversaldofdresistancedtodTETdanddOFXdwith

PANd(MICdreductiondfromd480dtod15 mg/Ldandd80dtod2.5 mg/L,drespectively).

AnotherdstraindshoweddcompletedreversaldofdresistancedtodTETdwithdPAN.dIn

2d otherd strainsd reductiond ofd resistanced tod TETdwasd observeddwithd TZd and

PANd(MICdreductionsd fromd240dtod30dandd15 mg/L,drespectively).dThedEPIs

weredalsodshowndtodreducedordreversedresistancedofdSalmonella strains.dThis

simpledmethoddcandbeduseddtodscreendthedactivitydofdEPsdofdMDRdbacteria.
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Effluxdpumpsd(EPs)dofdStaphylococcusdaureus reducedsusceptibilitydtodantibi-

oticsd(AB)danddbiocides.dEthidiumdbromided(EB)dhasdbeendidentifieddasdadsub-

stratedfordseveraldEPsdofdoverd20dbacterialdspecies,dincludingdS.daureus.dEx-

posured ofd S.d aureus ATCC25923d tod increasingd concentrationsd ofd EB

increasedd thedMICd ofd EBd fromd6.25d tod 200 mg/L.d Thisd EBd adaptedd strain

demonstratedd increasedd resistanced tod compoundsdknowndasdsubstratesd for

EPs,d indparticulardbiocidesdanddquinolones.dAmongdthedseveraldEPdinhibitors

tested,dthioridazine,dchlorpromazinedanddreserpinedweredthedmostdeffectivedin

reversingd inducedd resistanced ofd thed adaptedd cultured tod thed compounds

tested.dWhereasdthedpresencedofdgenesdcodingdford thedS.daureus EPsdnorA,

mdeA anddmepA wasd confirmedd bydPCR,d thed onesd correspondingd tod EPs

QacAd anddSmr wered notd detectedd ind thed isogenicd strains.d Sequencingd the

QRDRdregiondindgrlA detecteddnonedofdthedmutationsdusuallydassociateddwith

quinolonesdresistancedindS.daureus.dRT-PCRdanalysisdindicatedthatdnorA and

mepA aredbeingdover-expressedd ind thedadaptedd culture,dwhereasdnodover-

expressiondwasddetecteddfordmdeA.dThesedresultsdindicatedthatdthedover-ex-

pressiondofdEPsdresultingdfromdexposuredofdS.daureus strainsdtodquaternary

compoundsd suchd asd EBd increasesd theird resistanced tod otherd biocidesd and

quinolones.
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