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Background: CIP is a substrate for the Lde efflux pump in L.m. (AAC 47:704) and for an MRP AIM OF THE STUDY MATERIALS & METHODS
efflux pump in J774 macrophages (AAC 48:2673). In contrast, MXF is not substrate for these
gzmil‘g’;;;g’?nz:féﬁsl;’:ebgg":rf“:ab‘ ng&efzﬂfg;E'E‘Nf:g[;d:nzﬂfdgF:J‘Fl’e'rf;;ef:scsl:g" ?(':S‘Ff; To compare the intracellular activity of ciprofloxacin and moxifloxacin towards Listeria monocytogenes, using in parallel = Bacteria: we used the EGD strain (wild-type strain; received from P.
L.m., and wild-type (WT) and MRF‘—ove\‘:expregssing (RpS) macrophages. P ¢ = a wild-type strain (EGD), which does not express the quinolone efflux pump Lde, and Berche, Service de microbiologie, Hopital Necker- Enfants-malades, Paris,
Methods: MICs were determined without and with reserpine (R; inhibitor of Lde). Infection of a resistant strain (CLIP), which expresses the quinolone efflux pump Lde [3]. Eratnce) ITnld CUF;,Zl,fGO'MaIé“mcaI 'Szlat‘e re_SISLarg to C_It':]mﬂ(;_xazl_? {3] .
macrophages by L.m. was performed as described (JAC 55:511). Infected cells were exposed il . B " Xtracellular activity: S were determine y arithmetic dilutions in
for 24 h to 4.3 mg/L of CIP or 4 mg/L of MXF alone or combined with 20 mg/L of reserpine or 15 " W_Ild tf}llpe m,acmp,hlagels’ whlchhexpress ;]hehqumomne eﬁl":r): pump ’clll a baf?lal level’ arlld TSB, in the absence or in the presence of 20 mg/L reserpine.
mM of probenecid (P; inhibitor of MRP). » ciprofloxacin-resistant macrophages, which overexpress the quinolone efflux pump [4]. = Intracellular activity: Intracellular infection was obtained by a 1 h
Results: CIP intracellular activity was impaired by expression of Lde and by that of MRP. bati ith bacteria (5 bacteria/ h t h d
Reserpine and probenecid acted in synergy to restore, but only partially, CIP intracellular '"(_:u 2l '0'_1 W'_ acteria ( N acter m?cmp age), ex e”?"(e was ing Van
activity. MXF activity was not significantly affected by overexpression (as tested by ANOVA) of reincubation in fresh medium containing the tested antibiotic, combined
either of these pumps, neither by pump inhibitors. RESULTS with pump inhibitors. Gentamicin (1x MIC) was added to controls to avoid
5 z ifl " extracellular contamination. CFU/mg cell protein were determined by
Difference log CFU from time 0 ciprofloxacin moxitioxacin plating cell lysates and measuring their protein content [4].
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Control growth: 3-4 log -2 5 E; =h + and in wild-type macrophages, reserpine alone or combined with

MICs (-R/+R): * e N probenecid slightly improves CIP activity.

CIP: 1.2/1.2 for EGD; 5/1 for CLIP; MXF: 0.6/0.6 for EGD; 0.5/0.25 for CLIP +r - and in resistant macrophages, pump inhibitors have additive

Conclusion: Lde is expressed in both and Lm. C 1 with
MRP transporter renders CIP ineffective against intracellular L.m. MXF retains full activity, not
being a substrate of either of these transporters.

. effects on CIP activity, making CIP as active as in wild-type
. macrophages in the absence of inhibitors.
= Towards CLIP,

2 : £
al = = - =
2l & H HIE i - reserpine and probenecid have additive effects on CIP activity in
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INTRODUCTION = ] L E: ] ¢ ; only static is wild-type macrophages and remains unable to
. . L . . 2 § < 4 : E =4 prevent intracellular growth in resistant macrophages.
= Active efflux is an ubiquitous mechanism of resistance. ] o ] ®
+ In bacteria, efflux pumps impair antibiotic activity by reducing their Lo S T ST :En N T S :E":u ol Wi ME moxifloxacin
concentration in contact with the bacterial target [1]. i e = MXF is highly active against both susceptible and resistant bacteria in
< In eucaryotic cells, efflux pumps reduce the accumulation of many both cell lines (2 to 3 log decrease from the initial inoculum).
drugs, including antibiotics. This may interfere with the activity of _Intrac_ellula_r activity of ciprofloxacin (CIP) and mo>‘<ifloxacin ‘(MXF_) towards L. monocytogenes wild-type (EGD; left pan_els) or resistgmt (CUE; right panels) = None of the pump inhibitors does markedly affect this activity.
antibiotics against intracellular bacteria [2]. infecting wild-type macrophages (upper panels) or ciprofloxacin-resistant macrophages (lower panels). Infected cells were incubated during 24 h in the presence
= Quinolone are well-established substrates of efflux pumps, both of the antibiotic alone (CIP: 4.3 mg/L; MXF: 4 mg/L [human C__]) or together with 20 mg/L reserpine (res.), 15 mM probenecid (prob.) or their combination.

Results are expressed as the change in the number of CFU/mg protein as compared to the initial inoculum. Data are means + SD (n= 3). Statistical analysis

in bacteria and in eucaryofic cells, ciprofloxacin being a (ANOVA): bars with different letters are significantly different from one another in each panel (p < 0.05).

preferential substrate compared to moxifloxacin.

CONCLUSIONS

- in Listeria monocytogenes, ciprofloxacin is effluxed by the Lde = Bacterial (Lde) and macrophage (MRP-like) efflux pumps
pump expressed in resistant strains of [3]. MIC (mg/L) cooperate to reduce CIP intracellular activity against Listeria
This pump is inhibitable by reserpine. monocytogenes.

< in J774 macrophages, ciprofloxacin, but not moxifloxacin, is . EGD CLIP REFERENCES
effluxed by an MRP-like pump (over-expressed in cells made quinolone [1] Van Bambeke et al. (2003) J. Antimicrob. Chemother. 51:1055-1065 = Being no substrate for either of the pumps, MXF retains full
resistant to ciprofloxacin by chronic exposure to high Res. (-) Res. (+) Res. (-) Res. (+) [21 Van Bambeke et al. (2003) J. Antimicrob. Chemother. 51:1067-1077 activity in all cases
cqncentrat!or_\s pf_thls drug [4]. _ [3] Godreuil et al. (2003) Antimicrob. Agents Chemother. 47:704-708 ’
This pump is inhibitable by probenecid. cip 12 10 5.0 10 [4] Michot et al. (2006) Antimicrob. Agents Chemother. 50:1689-1695 this study shows that screening for antibiotic eflux in both

= Listeria monocytogenes causes intracellular infections.  In [5]  Carryn etal. (2003) J. Antimicrob. Chemother. 51:1051-1052 udy ) 9 )
. ¥ MXF 0.6 0.6 0.5 0.25 bacteria and eucaryotic cells may be important for a correct
models of infected macrophages, quinolones are among the

most active drugs [5]. appraisal of the therapeutic response.
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