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CliJi ,II,er"I",,1 14m 21J()(I: (, (SlIppklllcm J): (H-9-1

(;ral11-nc~aliv,' I>.Inl'n.l 1:1(;(' l~W as~ault 011 t1wlr illtcgnry

e\\l'nrially by I'rorcCtlll(.: rhc ro~"blc l:lrgcts of anril)J()[Ic

actiVity. Thll ddi..nce (an consI't of (I) ObStrllClIl1g acccss to till:

r.lIw·r; (Ii) l11odlfY1l1g clrlwr IIll' rarger srrucmre and a/lilljry (Ir

Ih....1IlliblOnc 1Il01,'cuL" (,'atutl": and. fina.!!y (iii) cxrruding (or

1I1n,'.ISlnt,: rhl' exrru"oll rarc (1) th,' IIwad1l1g substanccs. OI11C

of thc\(' !lI,'challl'IIl' may lw ['r.-lt.-rrcd by the ,hlTcrcnl ba rena,

bllr lTl l11an)' II1st:lllC," IIr,llllS of the ,. 111(' r:lX:l may mc ,hff'"rcJlt

mcchanisn1\ and. oti"lI. I"\'l'rallllCehallisnls may be USt'd :It rhc

salll<-' [lmc. Furtherlllorc. a Illllnber ofrercmly describcd d]]ux

Inc' haJltSlll\ are cal':lblt, of pUl11pl11g cOll1pound" out of thc cell

tlUt art' only 100 cl~' cd.ltcd to OIlC ,Illothcr alld eV,'11 helong to

dl!rl'rem cla~I'" of anriblotics [1-31.
TIll' CO 111 hllI, rion of Illor,' rhall one r,·sist. lie,' IllC h:lIlI'1Il

1I,ually .ICC 111m j;H IlIghcr l<-'v,'LI of r,'siltan ·C..1Ild alrCl11l'ls

allncd at math,'lllallCllly mod,'ling this 1I1t"rl'lay havt' b<'l'n

Iliad" 1-11. OWIII!' t) lhl' Inrcll'lay bClweclI ourcr mcmbrane

I' 'nneablhry alld P-Ia ram.sl' activit , evcn mild to modcrarl'

h\'Clrolytlc acnvincI 111 thc pcnl'laslll lIlay b<' 'ut1icit'Jlt to

,'Ollllt,'rael thc illlpalred mllllx of antlhlOll l1lokclllt:, rhr lI~h

ddiClt'm )lonn" tim' l'llicl<'ndy prevelltlllg adcqllat" bllllltng

to lh, )l<'lllCllltn-bllldlllg protcin' (PUP,). A, ,I lY)l1 al rl'Slait of
rim I1lCCh.II1ISII1. carbap"lIt'lIl\ 1ll:1)' I'mv, poorly dh:ClIVC

~galll<1 PS<'IIr/QI/('"lt I/l'ru.~iI",,,, ,'V,'11 111 rill' abst'lIc<' of lIll'call,,

"1170. llle< - wlllch :Jr,' "lIclowcd with hi!-:h specific .lniviry 

,ince the "l1zymanc b~rn<:r provi led hy senne P-Ia laillasc. IS

"llh:lIKnl hy 11ll' p<,rll1cahlhty ban,..r r.llscd by :l ,i~lIf-jLllIt

r<,dllclIolI In OprD r nil I:xl'r('<'IOIl [5]. RcCt'lltly.•lltcm)ll.

haY<' ll,o bn'll lI1adt' to ciJrif)' thc imcrpby hCt\vl'('n [i
Iacrallla,c .KtI\'lty, "lll,'r lI1elllhrallC pt:rll1('~bihty and the

ncwly de,cnb"d dllux r",i'lallce 1I1,'challlllll,S I&-HI.
On rill' strt:ngth of thest' baSIC consld<-'T:moll . It I eVld"1ll

that wh<'11 a 1I10lcclliar 11l0dtliC:ltlOIl cllable, ~ ~1\"'11 'OIlI['OIlOd

to ,'<capc (Itt <,renr r,'"stallce Illechatlllml. r rill' ,all1" tilm'. this

lllnditied COll1pound 1\ "Iso vcry hk"'\' III I'I'lW" hl~hly

dtl:ctlve ,I~':lin t h.1Cl(·n. wllh high-Icvt,) rt'mtallCl' to rill'

parellr mol,'cuk. ajor .ldl'aIlC,'S III tht: biologlcalpropel1lcI or'

Illolc ltle, "ndow<'d wuh a dlsnl1 .... r1y ~r,· ra ablhty to

Corrc~pUlh.tltll! ,llllilllr .lud

l'lIIUIU JI M"'nlhlOlo~IJ.

VerOIlJ. IIJlv
I'.I~: + ") U45 5H·lh06

.....prIlH rc:qu,,--'b' (1IU'CI'P~ Cl'l1l,tgk"
111""1"":' J<'f:1i slud, d, Veron,l . .\71J~

1l\'t:rCOllll' rhc r<,'''tance Ill" halllln'l' I<'ad t th ... ddimooll of

:l "ll'W gl'lll'ranoll' 01" cOl1lpoulltk

A 'Ilew gcncr:mon' of cephalmponn' Ihould encolllpass

both Gral11-pOSltll·(' alld Gram-lleptlVC parho~<'Il~, Illcludlll~

11 COll~l' [lsrudtllllt"ws n"'/~~IIIMII. 111 tht'lr t:xtl'nd<,d chmcallv

\!Selll! S]ll'crnlill ..1ml thcll" use Ihould not bc fr:llIght With rht:

prohlclll of r..,i,tallct:. whIch halllpt:r< 11ll' u , of earlier bro. d

,pl'crnam cephalo I'0nn .lct1\'l". pin<t ,r.Il1I-Ill'~>;lm'e patho

!<t:Il' 1')1, T)"s 1\ rill' ratlona.!c lor presl:ntlllf( Cef"plIllC and otha

compounds <'ndowed with a novt:) -3' quar<'mary .11111110

nll.llll woup as ·tourth-~l"n<,rJt1on' cephalo ponn' (4- ;Cs)

hl'~" molecule, exhlbn t3~t Inn'n through the MI!l'r

I11cmbr.JI1l' p()[in~. low affinity 10 111 II p-laetalllaICS, ml Ill!;h

affinities ro PUP" tlIU' a COUI1t1llg filr dlclr potent almhac!",;al

.Icll\ttry. l11c1uding allllps,'lldolllOllal ,lem'lly.

4- ; ,~. whkh ar,' dIpolar JOllie cOl11pollndl, are c~pJble of

pcnt:tl":ltIllj; th . ponn h:lJlI1d IIlU h mOrt' rapidly thlJl thc

thInI-gen('ranoll cl'phalosponl1< (3-(; s): thuI, rlll'V V('ty

ctli('J('lltly vercome thl' fi~r re~IHan ',' nH: halllllll encoun

tcr"" oh,mlcrin~ acce, r tht' l:ltg"!, I.C the pcnneabihry

hama repre. elltccl by rhc b. ct,·na.! out,'r lllel11br:mt: r1Ill. ,md

hl\'C a very pmnoullced adv.1llt:lge ol'er rht' carlier cephalo'

ponm OWl11g ro thclr abl!n~' to reach 11I~hcr concenrrallom 111

til(' p('nl'la~llllc Ipact:.

Mort'over, a compared with 3-G "rJ1l' Illo!t't:ular f,'arurt"S 'lr
ccfcl'lInl' ,lnd thc otl1t'r +- ,c~ a.! atTor I , ~~r,'r ahlhry tl)

I't'rcolll<-' rhe ccond han1('r ("01111111; bt'tW('ell till' dntg .1IId the

tar~et, i,e. th,' 'IlZYlllaliC on,' Tht' Ill'we, cOl1lpounds . n' lllorc

<tabl,' thlll 3- ; "10 hrol1lo~ol11, I. l3u"h\ ~oup I !1-laCtlll1,llC5

'lIIel ma, t'xlnlm ~catl'r 111 vilTO actlvlty a~lln~t P. """W"O'1l al

weU :\., ~~lI1st lhos,' E"/l'rvl,lIrrmtlmlr speClcs thaI' IyplCaJly prl~<'111

IIlduClblc or ,it'rl'ptl'l.,,'d hype'T'roducoon of th,-"c CI1ZV\11t"S 

IIIt'h a, C'lllt'mllfl(lI'r ~pl'. Cilml"ICI'" /Tr'll/du, s,'/Tll"tI I'p ..

Mjl(~mlfl/(I U",(~.II/i" {>nwitlmrid Slllm1i, .lIld fln'l'idmrill n·I(~t'T1.

t Illy lOt, I dt'r"pr,' "011 Iloocc:lblv cOlllprOllm,"i .:clCplIllC

.1Cm·iIV 1111. 0\ 111~ to its n,dllc"d affintty or tht"''' "l1zyl1l'''S,

CdCPIIlIl' at till' cOllCcntr:lriolls usuall\' att.ll1lahJt' 111 erum ha~

;I!-O proved cal'abk {\ vlnllilly suppr,'Ssmg thc CIll<'rgCI1C<' of rh<'

all'r<'lllcl1ljollcd dcrcprl",ed ,III/PC 1I1lltJI1t\ 1121
4-GCs al.so hm a weat,'r 'Clbibry to JjllSh" group _1,<,

(ESUL) ~-IaC[alll, s...... although, in rJlll ImClnCt:, thc dlllical d, Cl

'1'0111.1 lpl'car 1I1.mflincllt 10 MI~rc~r that -I-GC, call ll<'
cl1ccnvo:ly u,cd to 1"1"<::11 pauel1ll.. Iter a 3-GC rrl'atm('nt has f.lt1<'d
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The l:ombll1auun of (; t tr:lllSlt through the ponll< aud Jow

\emmvlr')' l() ~-bClall1a,,~ aeaon reHllts 111 high penpl. I11le

,0I1eclltr:lOOI1.\ f -1- .e: . bur for the\\: eOIlCCIltr.lOOm t exert

JI1 ctlcctlw alltlb, etenal JCUVI[)', good .1fiilllty for 1'131', lS

necUed -I- s h;wc IIldeed mall1t.1l11ed the lugh affilllCY lor

the ,""sennaJ PHI' 3 [),plCal of 3- • <. and eefepllnc aho

exhIbits lugh . ffilllty lor ErI'mrhi" wh PDP 2. will h IS a v'ry

unusual property alllong ccph 10 ponns 1131.
'ompared \ Ith the II1Jorlllauon we h ve al> lit the cia SIC

rC\ISl.llICC llIeChalmlllS, liuJe I< knowlI about -I-G' as

substrates of the recently des ribed emu..... pumps, \ ho~e

activities seem to be coregulated \ Ith other rc ise nee

lTIechanl5lm at till' genetic level, funushlllg what l11ay be

regarded •., an tonJshlllgJy ophi [I aced cx:ltllple of an

IIltegratcd ddenee strategy.

The • nou energy-dependent emux ystel1lS recently

d· enbed In P. ol'nlgiltosa hJre. inul:tr gene orgalllzation.

111 that an emUl(. operon codes r. r a penplasruic fu ion protell1.

a ytopu'lTIle membr:lnc elUux pUl11p I1d n mer membrane

pr telll 1'1 ally, ill some f the: e str:tJllS. tll<~ III Te. e 111

r,0<;J5tan c lIlvolves e3Thapenell~. but not Iher ~-l. CLaI1 11.81.
nd eerns t be: ~tLnbutable I a COil Ol1lJtallt r duco 1\ r the

Co rbapCllem- peeific prlJ porin protem. o-regulati n

between anabl 0 emux . nd utcr nU:llIbr:lflC p rin syntheSIS

has also been de<cnbed In E. coli lIIar muun II-IJ.
The dJf:Tcrent rC:SISUllce llIeeh I1Jsms used by a bacterial

st.r:llJl. till: p mhwcy of Inte:rpuy With other lllech311i~n and

thc dJffe:rent contribuuon of the vari us llIech. IUSIll perat

in· 111 a c IIlbmcd de encc: .1fe all r. t COUllt1l1g for

dt1ferem remtatlce phenotypes wldlln :I wvcn b:l terial speci

and lead to ther;lpeutlc deCisions that may vary weady from

olle \ettJng to . Ilather. Te5tlng clinical Isolates for their

suscepobllJtlcs to aU the avail ble Il-lactlllll. call prOVIde both

rnieroblOlogis13 and climcians with invaluable informarion

ab lit the phenotypes prevailing at that III IIlCflt. 10 a1

u epubwty p tterns ,nd the pread of 1 ne endowed wltll

pt'culJar resistance U1ech3IUSnu.
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