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ABSTRACT AIM OF THE STUDY

Background: Recurrence of S. aureus infections in cystic fibrosis (CF) is partly related to the presence of SCVs, which are able
to survive within eucaryotic cells. Treatments should therefore include antibiotics that accumulate and act in the infected . . .
compartment. Using a model of airway epithelial cells we have examined (i) the subcellular localization of an SCV and its normal Strains used in this study, Intracellular activity of antibiotics To study the activity
phenotype (NP) counterpart isolated from the same CF patient; (i) the intracellular activity of antibiotics with different routes of f . P . . . .
cellular penetration and subcelular distribution (GEN and ORI endocylosis and accumulation in lysosomes ; OXA and (24 h of incubation on Columbia blood agar) - of 4 antibiotics selected for their contrasting cellular pharmacokinetics (3):
diffusion, and distrbuted throughou the cel) i - Gentamicin (GEN): low cellular accumulation (2-4 x); localized in lysosomes
normal . 4
Methods: MICs were determined by microdilution in cation-adjusted MH broth. Intracellular activity was measured at 24 h using . i i . i i . i B
a wide range of AB concentrations to obtain full pharmacological dose-effect responses. For confocal microscopy, bacteria were phenotype sev 2 2 O"ta‘{?m'“ (ORI): very high cellular acpumulatlon > :‘00 X); challz}ed in lysosomes
stained with fluorescein-isothiocyante, and lysosomes, with LysoTracker Red. . - Oxacillin (OXA): low cellular accumulation (~ 1 x); mainly localized in the cytosol
Results: Confocal microscopy at 3h post-infection showed that SCV remained confined with lysosomes whereas NP appeared 1 1 - Moxifloxacin (MXF): high accumulation (~ 15 x); mainly localized in the cytosol
also to be free in the cytoplasm. The Table shows the MICs and intracellular activities. bUt probably able to eaSin redistribute betWeen Ce" Compal’lmenls
. sev NP - o i . . y .
antiblotie e T Eca’ | Emax | Mic' [ EC | Emax '&! ;: = against isogenic strains of S. aureus isolated from a same CF patient but showing SCV
GEN 0.125| 1.88° 078" | 05 | 054 | -044 E 4 »l or normal phenotype.
ORI 0015| 6247 | 168" |003] 8147 | -072 2 = in a model of normal airway epithelial cells.
601.9° 287" 1141 -1.63 Int lul th of SCV d NP g -2 -2
oxA 0125 202° | 103 | 05 | 020 | 084 ntracellular growth o an 2
e 025 o7 | 065 |o025] os6 | s within airway epithelial cells 1 [cen] 3
: in pg/mL; determined in the presence of 0.002% tween 80 for ORI METHODS
concentr causing 50% of the maximal effect as deduced from the sigmoidal E 2 A R EE] Tz 3
regression of dose-effect relationships; expressed as multples of the MIC
 maximal effect, as deduced from the sigmoidal regression of dose-effect R £
relationships; expressed as AlogCFU from Time 0 £ ~=-SCV £ = o F 2
R o I TSN ENHLECE EnE 3 osf NP 2 . v % . + Bacteria: we used a stable thymidine-auxotrophic SCV and its isogenic normal phenotype isolated
£ 3] from the same CF patient (6).
Conclusion: SCV and NP do not localise within the same subcellular compartment of airway epithelial cells, which can explain 3 > o ) X N X i X
why GEN and ORI show greater extent of kill towards SCV than NP, and why OXA and MXF are active at lower concentr. 2 {A S = Susceptibility testing: MICs were determined by microdilution method in MH broth with reading
fowards NP than SCV. ORI, however, has the highest maXx. ffect against both phenalypes. E \i < -\:\LL. made after 24 h and 48 h of incubation, respectively for SCV and NP. Polysorbate 80 (0.002 %)
INTRODUCTION £ os] - = -1 was added to oritavancin solution to prevent adherence to plastic surfaces (7).
E ) 2 2 = Cell deter ion of il a ity: Phagocytosis of bacteria by airway
2 1o eplthellal cells (klnd gift of Prof. Vaerman, Unité de Médecine Expérimentale, UCL) was allowed
Small Colony Variants (SCVs) are now recognized as a major cause for the < 3 @ 3 during 2 h, with an inoculum of 25 bacteria/cell. Cells were then incubated with 50 mg/L gentamicin
persistent and recurrent character of infections due to S. aureus such as cystic H 2 18 2 2 3 T 3 3 2 4 T 3 3 for 1 h (to eliminate non-internalized bacteria) and reincubated in fresh medium containing the
fibrosis (CF) (1). Moreover, SCVs are capable to survive within host cells, where Time (h) tested antibiotic or lysostaphin at 10 mg/L (control) to prevent extracellular growth of bacteria. The
h >df h s ot F; biotics (2 d log concentration (x MIC) post-phagocytosis inoculum typically ranged from 0.8 to 1. 0x108 CFU/mg cell protein and the
they are protected from host defenses and antibiotics (2). . - llar bacteria col was minimal (< 0.5%). Intracellular activity was measured after
10 mg/L lysostaphin was present Dose-response curves of antibiotics against intracellular SCV and NP. The graphs show the S
PK/PD suggest that, for acting upon intracellular SCVs, antibiotics should during the whole incubation period change in the number of CFU (A log CFU from initial inoculum) per mg of cell protein in airway 24 h of exposure to antibiotic with a wide range of concentrations to obtain full pharmacological
(a) exert a bactericidal effect even against a slowl rowing organism. and to avoid extracellular contamination epithelial cells after 24 h incubation at the extracellular concentrations shown in the abscissa dose-response curves. CFU were counted after 24 h (NP) or 48 h (SCV) incubation of serial
0 it oot . 9 th o "V Ig g rtg ' ) . (expressed in multiples of MIC of each drug measured in MH broth), dilutions of cell lysates plated on BHI agar.
accumulate in sufficient amount in the subcellular compartment where
E)a)cteria sojourn (3) P " " 3 " n N = Confocal microscopy: Infection was done as described above with bacteria labeled with
) : Confocal microscopy of airway epithelial cells Pertinent regression parameters of dose-response curves fluorescein-isothiocyanate (FITC). To stain the acidic compartments, 1 pM LysoTracker Red DND-
Using a model of human macrophages, we previously showed that SCVs observed 3 h after phagocytosis of S. aureus for intracellular activity against SCV and NP 99 was added to the medium 1 h prior harvesting the cells. At3 h post-infection, cells were washed
remained confined within acidic vacuoles and were poorly susceptible to most S.aureus  acidic vacuoles g - SOV F g‘;‘{jpggdinW"\}If;‘ii;A’é’s;:s;’zi‘g:‘ieaye‘:z rﬁ;‘ge" V;:S:r;"&:f%iglm;i’fm‘gigzsr:% ?:12 g‘;“wnzg 'dnlgz“:"/;
P . N . " . . . ; . merge mIC e (C1)° ECx(C) © Conic” R MIC* Erar (C1)© ECx(C) © Coic” R N y B N >
azi"r‘bllof_'gi’n/:\g:?o :'?setine(z():ep“on of oritavancin, rifampin, moxifloxacin, and (FITC) (LysoTracker) R e s o e T recorded with a Focus Graphics image recorder and treated with the Confocal Assistant software.
a P P : (0.91t0-064)  (1.27t02.77) (0.64t0-023)  (0.29 to 1.00)
Airway epithelial cells may however constitute a more relevant model for CF. In o ORI® 0015 168" 62.47 612 0994 003 072 8147 691 0976
particular, recent data suggest that S. aureus can escape from endosomes and z (18110055 (538107251 (0.9010-0.53) (7439 o 88.55) CONCLUSIONS
gain access to the cytosol of epithelial cells, this process being still more efficient 287" eot.9* NA - 0820 163 14 NA 0938
in CF cells (5). (31710 -245)  (239.3 to 1395) (1.76t0 1.45)  (758.8 to 1598
OXA oazs 103 202" 189 o808 o 020" oes 0910 = Lysosomotropic antibiotics (GEN, ORI), show improved efficacy (higher E,,,) against
(12410-087)  (1.33t03.23) (193t0-0.76) (01410 0.27) SCV as compared to NP max
MXF  0.125 0.63° 0.87* 158 0957 025 114 0.46* 093 0945 " N ; . .
REFERENCES > (078to-048)  (0.58101.31) (12910083 (02910074 . CytOSOhgé\r}tlblOthS (OXA, MXF), show higher potency (lower ECy) against NP than
1} Tl against .
1. Proctor et al. Nat. Rev. Microbiol. 2006; 4: 295-305. @ 'ﬁi:;;:f,’;:;:';’:"“‘“""i“"“i"‘ =24 hfrom the ing original inoculum, tibioti = These differences may be rationalized by the apparent different subcellular localization
2. Schréder et al. Med. Microbiol. Immunol. 2006; 195: 185-194. < concentrations (in multiples of the MIC) causing a reduction of the inoculum half-way between the initial (E5) and the maximal of both strains, antibiotics proving more effective or potent in the compartment where
3. Van Bambeke et al. Curr. Opin. Drug Disc. Invest. 2006; 9: 218-203. (Ena) values, as obtained from the Hill equation.
4 Nguyen et al. ICAAC 2007: poster A1437. 4 concentration (in multples of th MIC) resulting no apparent bacterial growth (number of GFU identical to the initial inoculum), they accumulate.
5. Jarry and Chéung. Infect. Immun. 2006; 74: 2568-2577. Merged images suggest that NP does not localize 2i&:éi;?:x‘lf;{"%’.:':'.“‘,2;',1'2;7::5"‘2,,", use to it to actual intracellular data = Oritavancin is the most active drug‘ in any case. )
6. Vergison A et al. JAC 2007; 59: 893-899. within acidic vacuoles, in contrast with SCV. * p < 0.05 for SCV versus NP = Our results suggest the interest of in vitro models for understanding the parameters that
7. Arhin et al. AAC 2008; 52:1597-603. can determine intracellular activity of antibiotics.
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