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EnhancementofbactericidalactivityagainstgroupBstreptococciwith

reducedpenicillinsusceptibilitybyuptakeofgentamicinintocells
resultingfromcombinationwith6-lactamantibiotics
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CombinedeffEctsofpenicillin(PEN)EIndgentamicin(CM) EIgainstSn･epIococcIIs[IgqkIcrme, i.e.glDupB

streptococci (GBS),areknowntooccul･,butsynergyhasnotbeenexaminedinstrainswithl･educedPEN

sLIsceptibility, LIsuallycalledPEN-l･esistantGBS(PRCBS).Wetherefbrestudiedcombinedeffectsof6-

lactamantibioticsandGMincultLll･Esof3PRCBSstl･ainsbelongingtoserotypelaorlllthatwereisolated

fromjapaneseadultswithinvasiveinfEctions. I<illingkineticsweredetel-minedat2-hintel･vEIIsfromOto

6haftel･exposL11･etoampicillin(AMP)ol･cefbtaximeにTX)combinedwithCM.ConcentrationsofGMin

bacterial cellsweremeasLll･edby liquidchl･omatography-tandemmass spectl･ometly.Morphoiogic

changesaftel･exposuretoagentswel･Gobservedbytl･ansmissionelectl･onmicl-oscopy.

CombiningAMPol-CTXwithGMsynergisticallyincl-easedbactel･icidalactivityagainstPRCBSbeyond

thatofeithel･6-lactamalone.GMconcentrations inbEIcterialcellsincl･eased5-to8-fbldwhenGMwas

combinedwithAMPorCTX.Electronmicroscopically,bacterialcellsshowedaggregatesofstrandsand

ribosomaldamagemostlikelyl･enectingenhancedGMuptakeintobactel･iEllcel ls・Thisuptakeappeared

tol･esultfromcellwalldamagecaLIsedby6-lactamantibiotics.

ThisstudysLlggeststhatcombiningl)-lactamantibioticswithCMmightbeLIsefulagainstsevel･GPRGBS
infEction，
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Bactel-iddaIeffEct

Synel･gisticeffect

significEIntmorbidityindudingsepsis,meningitis, EIndpneumonia,

especiallyinthepl-esenceofunderlyingconditionssLlchasdia-

betes, renaldisordel･s,andimmunecompromise[12-171.

GBSwithredLIcedpenicillin(PEN)sLIsceptibility,oftentermed

PEN-l･esistEIntGBS(PRGBS), alsoshowl･edLlcedsLIsceptibilityto

cefbtEIxime(CTX).PRGBSwasfirstreportedfromJapanill20081181,

subsequentlyemel･gingintheUS[191andCamdEI I20,21].
Tbdate, PRGBSwithaminoacidsLlbstitution(s) inpenicillin-

bindingprotein (PBP2X)havebeen isolEIted infrequently fi･om

elderlypatients,andarenotablefbl･havingcapsulartypellIol- la

I17,181.Stl･ainsl･epl･esentingthesecapsulal･typesarewell l<nownto
cEILIsesevereinfEctionsinneonates,usuallvtransmittedfl-omtheil-

mothel･satdelivelyl6,221.Forpl･egnantcEIITiersofsuchPRGBS, l･isk

ofseriollsneonatal infEctionishigh.

Conventionally,PENantibioticshavebeenfirst-lineagentsfbl-
tl･eatmentof invasivECBS infections. In the l980s, combined

1. Introduction

StreptococcLIs(Igq/qctide,alsol･efEITedtoasgl･oupBstl･eptococci

(GBS), isacauseofsel･ioLIsinvasiveinfGctionsthatoccul･ ininfants

fIs2diStinCtCliniCalSyndl･Omes,eal･ly-onsetdisease(EOD)andlate-

onsetdisease(LOD) {1-71.ThemostcommoninvEIsivediseases

causedbyGBSininfEIncy, sepsisandmeningitis,cal-l-yhighlikeli-

hoodofmortalityol･permanentsequelElel8-111・ Inelderlypel=
sons. GBScancaLIsEvEll･ious severe infEctions that l･esult in
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