Activity of 9 antibiotics against intracellular forms of S. pneumoniae
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Objectives: Although often considered as an extracellular organism only, S. pneumoniae

has been shown to invade and survive within eukaryotic cells in vitro (Jonsson et al., JID Whlle_ long considered as an . extrgcellular Intracellular activities differ marked|y
1985, 152:4-13 ; Peppoloni et al., Microbes infect 2010] 12:990-1001). Intracellular foci of 5. Organism only, ~S. pneumoniae is now e agn s ge . X
onit have 30 beon o ; ) Intracellular activities of antibiot Betw biotics, with :
pneumoniae have also been observed in patients with persistent streptococcal infections increasingly recognized as being able to ntraceliular activities or antibiotics etween antibio ICS, Wi .
(Coates et al. Otolaryngol Head Neck Surg 2008, 138:778-81). We have set up an in vito . . L . .
model of macrophages infected by S. pneumoniae in order to quantitatively assess and invade and survive within eUKaryOtlc cells in 1 static concentrations (C ) at values
compare the activity of antibiotics against these intracellular forms. vitro.1'3 This intracellular niche may provide a . S
territ here the bacterium is largel amoxiclin linezolid rifampicin close to the MIC for several
Methods. S. pneumoniae ATCC 49619 and THP-1 myelomonocytic cells were used erritory - wnere e acterium is argely tibioti li lid ifl .
throughout. MICs were determined in cation-adjusted Mueller Hinton broth supplemented protected from the lethal action of immune antibiotics ( Inezolid, moxitloxacin
with 2.5 % lysed horse blood. Infection of THP-1 cells was performed with opsonized S. e e _ _ 8 L] _ n finafloxacin in ristin-
pneumoniae incubated for 2 h at 37°C at a 10:1 bacteria:cell ratio. Non-phagocytized defenses and anthIOtICS, and may account for g 2 \ § E 2 a d L. arloxacin, qu Up S
bacteria were eliminated by incubation with gentamicin (50 mg/L; 1 h) and 4 successive therapeultic failures and relapses. S 1 s S 1 l—i\\ dalfoprlstln) but at Iarge multlples for
washings with PBS. Infected cells were then transferred for 24 h in fresh culture medium g . E 2 . .. N .
containing antibiotic concentrations ranging from about 1/100 to 100 x the MIC (full T i T O E \ others (”famplcmv a2|thr0my0|n and
?ncentraﬁlor;l-d:pend_en: effei_cbt_s){_co"ected,tly?_ed anddused £°; cfuf_‘ctpuntingﬁ_ﬁ he chat_nge 'in In this context, we have developed a model of | £. \'_'i g \\L 2. ]‘1\4”- solithromycin)
U was plotted against antibiotic concentration and use« or fiting a Hill equation to : B G - k] " 5 . . n
determine the static concentration (Cs) and the maximal relative efficacy (Emax) of each S. pneumomae mfected-lm.acrophages to 87 g 87 2. relative maximal efficacies (Emax)
antibiotic (Barcia-Macay et al. AAC 2006 50:841-51). examine the intracellular activity of commonly- < o] MBI o) <] ¥R o) ] Y R s tac) varying between -1 to -1.4 log,q
1 1hi 1, 1 Ea 1-1.0£0.1 Epax 114 £0.3 Epay 1-20 £0.2 . . .
Results. The table shows the MICs and the intracellular Cs and Emax of the antibiotics used antl-st_reptococcal antibiotics using a S O A S R S S S S 4 S/ S S S (amox|c||||n, ||nezo||d) to -1.8 to 24
ordered by increasing maximal relative efficacy (increasingly negative Emax). Cs varied pharmacolog|cal approach. logyo extr. concentration (mgiL) logyo extr. concentration (mg/L) logyo extr. concentration (mg/L) . .. . .
from values close to the MIC (LZD, MXF, DAP, Q-D) to large multiples of MIC (AZM, CEM- azithromycin solithromycin daptomycin logo (rifampicin, azithromycin,
101, RIF), and Emax from -1 log,, (AMX) to -3 log,, (Q-D). _ . solithromycin, moxifloxacin,
34 34 . 3 . .
Antibiotic MICs Intracell. Activity (24 h) Metl . . . finafloxacin, daptomycin) and -3.1 for
z 2 = z 2 . . L
(mgiL) 3 B . 3 quinupristin/ dalfopristin.
Cs? Emax® (Cl) St 0 e St
Cells. Experiments were performed with human THP-1 cells, a E E = E 2
mg/L xMic myelomonocytic cell line displaying macrophage-like activity.4 £, & 2. :
z" 2 z" \ Conclusions
Amoxicillin (AMX) 0.03 ~ -1 ~1.03 (-1.50 to — 0.56) Bacterial strain and susceptibility testing. S. pneumoniae | £ 2 g
0.32 strain ATCC 49169 was used throughout. MICs determinations | 5] £S5 meesxmc) = 3] CE o mor - 0xm) R [ty -t *There is no apparent correlation
i i i -1.8+01 E, 2302 E, 24+04
Linezolid (LZD) 1 - -2 1.41 (-2.19 t0 -0.62) were made in Mueller Hinton broth supplemented with 2.5% Erex: ma e
s hrse biod Tolloving th CLSI gudeines. R RRERE RN e i | Dotween  the  known celdlar
Azithromycin (AZM) 0.004 e | 7% -1.85(-2.24 10 1.47) Cell inf and deter of the i llul moxifloxacin finafloxacin quinupristin/datfopristin (azithromycin and  solithromycin >
) of antibiotics. Opsonization of bacteria was performed in cell ifl . > dapt . d thei
Rifampicin (RIF) 0.002 ~ ~190 -1.96 (-2.04 to -1.88) culture medium containing 10 % human serum (45 min). 0 mox! oxacin . ap On’_]yC":') an X elr
0.38 Phagocytosis was initiated at a bacteria per macrophage ratio of = 2 = = 2 s maximal relative efficacies agalnst
§ . 10, followed by elimination of non-phagocytised bacteria by 3 K 3 intracellular S neumoniae
Moxifloxacin (MXF) 0.125 s ~3 -2.1(-2.56 to -1.64) exposing the cells to 50 mg/L gentamicin (30-45 min). Cells E i E E i . p .
w.ere. then tr?nsferred to frgsh cell cqltyrg medium supplemented M - g M « amoxicllin eradicates most p00r|y
Finafloxacin (FNX) 1 ~ ~1 -2.21(-2.82 0 -1.59) with increasing concentrations of antibiotics. £, s & £, . . . .
113 2 . 2 - 2 intracellular S. pneumoniae in this
Results. Th d as the ch in the intracellul 27 g Bl i istin-
Solithromycin (CEM-101) <0.0001 ~ >300 -2.25(-2.71 10 -1.79) : esul ;Sf‘ are eXprzsse - a8 o e.lf:h azge in e in radce ?ar < | mciomsmeL b < | me:imaL { <] me:osmor mOdeI‘_ _Whereas only qumuPr'S_tm
0.03 inoculum at compared to time 0. The data were used to fita C, 0,46 mglL (3 xMC) C, 113 mglL (1 xMC) C, 0,52 mglL (1 xMC) dalfopristin vields a true bactericidal
' Hill equation to allow determining the values of two key Emwi21202 e Emi 31202 p y
Daptomycin (DAP) 05 ~ ~4 -2.4(-3.421t0-1.39) pharmacological descriptors of antibiotic activity (see ref. 5 for 4 3 2 4 0 12 32 40 12 4 3 2 4 0 1 2 effect (- 3 Iog cfu).
1.86 details), namely: logsg extr. concentration (mg/L) logy, extr. concentration (mg/L) logsg extr. concentration (mg/L)
Quinupristin-dalfopristin 0.5 ~ ~1 -3.11(-3.58 to -2.64) - the relative maximal efficacy (E,,,), corresponding to the
(@-D) 0.52 decrease in the number of cfu from the original, post- References
corcntaton (ot 1) e o gpor il shagooyioss oo s exaposled fom an nirkely largo | Dose o cuves of o 8 anbltes i ivari S, pumoneesragyed by umen THE-
® relati imal effi d in | le] in th ber of cfu fi th t- N Y P L . (1) Ichakawa et al, Proc Natl Acad Sci USA (2000), 97:9659-9664
wrea ve m?x'ir:jcju':fcays( lecrease [in fgrgggﬁsrﬁ?ei], 'Igrg:c”;‘nrzeﬁ:r:ﬁm Dggﬁb;"i’c":; il - the static concentration (C), corresponding to the concentrations of antibiotics, and the results (means * standard deviations of three independent (2) Song et al, Genomics (2009), 93:72-82
equation, slope factor of 1) with 95 % confidence interval concentration of antibiotic yielding no apparent bacterial growth. determinations) are expressed as the change in cfu compared to the initial, post-phagocytosis inoculum (time (3) Song etal, Can J Microbiol (2008), 54:189-200
0 h) (solitromycin: CEM101; quinupristin/dalfopristin: SYNERCID) (4)  Tsuchiya et al, Intern. J Cancer (1980), 26: 171-176
(5) B Macay et al, Antimicrob Agents C - (2006),50:841-51.
Conclusions. This model shows that the intracellular activity of antibiotics can only partially

be predicted from the determination of their MIC in broth, and that only one antibiotic (Q/D)

yields a truly intracellular bactericidal effect (defined as 3 logy, cfu decrease). Further
studies examining the subcellular localization of the phagocytized bacteria and of the
antibiotics may help in rationalizing these observations.

This poster will be made available for download after the meeting:
http://www.facm.ucl.ac.be/posters.htm

We thank M.C. Cambier for technical assistance. S.L. and F.V.B. are Post-doctoral and Senior Research Associate of the Belgian Fonds de la Recherche
This work was supported by the Belgian Fonds de la Recherche Scientifique Médicale (FRSM).

ACKNOWLEDGEMENT:
R

Scientifique (F.




	Slide Number 1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [4818.897 2551.181]
>> setpagedevice


