Activity of tobramycin in combination with clarithromycin
against Pseudomonas aeruginosa biofilms
L in an artificial sputum medium (ASM) model.
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Methods

Strains: ATCC PAO1 and ATCC 39324 (stable mucoid).

Biofilms were grown in 96 well-plates in ASM or Mueller Hinton Broth (MHB).

+ ASM (1L): mucin 10g, DNA 4g, diethylene triamine pentaacetic acid 5.9mg, casaminoacids 5g, NaCl 4g, KCL
2.2g, tris base 1.81g, 5ml egg yolk emulsion.

+ Antibiotic effect on biofilm formation was examined after 48 h incubation (drugs added at the time of inoculation).

+ Antibiotic effect on mature biofilms was tested on 12-day old biofilms exposed during 48h to antibiotics (0.05 to
50 pg/mL tobramycin or/and 1 to 50 ug/mL clarithromycin).

« Biofilm biomass was evaluated by crystal violet staining and bacterial viability by fluorescein diacetate assay (6).

Introduction

Biofilms are considered as a major reason for persistence of lung infection in cystic fibrosis
patients. In this environment, P. aeruginosa are mucoid (a phenotype in which an extracellular
matrix of alginate is being produced), sessile, and metabolically less active. This lifestyle confers a
higher resistance to antibiotics compared to planktonic bacteria [1]. Among anti-pseudomonal
antibiotics, the aminoglycoside tobramycin is one of those available for pulmonary administration,
and therefore widely used for controlling infective exacerbations in cystic fibrosis patients.

Macrolides are considered as inactive against P. aeruginosa, showing high MICs in standard
medium (Mueller Hinton Broth, MHB). However, these antibiotics are often prescribed to cystic
fibrosis patients, and improve their respiratory function. This positive effect is ascribed to non- Crystal violet Fluorescein DiAcetate
antibiotic effects on the host (anti-inflammatory activity [2]) or on the bacteria (inhibition of quorum N

sensing [3]). Yet, it has been previously shown in our laboratory that macrolides regain activity on

P. aeruginosa in media mimicking the infection site like bronchoalveolar lavage fluid [4].

In order to further investigate macrolide activity in cystic fibrosis, we developed a biofilm model with

bacteria growing in an artificial medium mimicking the physico-chemical properties of the lung

mucus during the disease (ASM; artificial sputum medium [5]). Indeed, the viscosity and Crystal violet binds to negatively charged surface The quantification of biofilm viability was based

components of this medium increase the ability of bacteria to attach to each other and to the molecules and to polysaccharides in the extracellular on bacteria ability to convert non-fluorescent

surrounding surface, leading to biofilm formation. matrix. It stains living and dead bacteria plus the matrix fluorescein diacetate into highly fluorescent
allowing the quantification of the biofilm biomass. fluorescein by non-specific esterases

Aim
Figure 2: Activity of tobramycin and clarithromycin in combination against
To examine the effect of tobramycin and clarithromycin (as an exemplative macrolide) alone or in 12-day old P. aeruginosa biofilms (wild-type and mucoid phenotypes) after
cGombination on 48 h incubation.
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« a normal phenotype and a mucoid strain of P. aeruginosa

Results

Table 1: Minimal Bactericidal Concentrations MBC (mg/L)
gy S a

_(MBCs) of_ant/b/otlcs as measured medm I obramycin | Clarithromycin
in ASM or in CA-MHB PAO1 | 39324 | PAO1 | 39324
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Tobramycin activity was decreased in ASM;
clarithromyin was inactive in both media.

Figure 1: Effect of tobramycin and clarithromycin on biofilm formation by PAO1
after 48 h of incubation
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Biofilm formation was prevented by both antibiotics at subMBC
concentrations in both media.

Conclusion

« Although poorly active on planktonic bacteria, clarithromycin is as potent as tobramycin
to impair biofilm formation, presumably due to its inhibitory effect on quorum sensing.

« Clarithromycin increases tobramycin activity against viability of P. aeruginosa
(especially for a mucoid strain) growing in biofilms in a medium representative of cystic
fibrosis patients’ sputum.

+ These data further document that eukaryotic media can reveal specific anti- « Antibiotics alone were more active in MHB than in ASM and against viability than
pseudomonal effects of macrolides; they also rationalize the interest of macrolide against biomass.
administration in cystic fibrosis patients. « Towards viability, a clear synergistic effect was observed when clarithromycin (any
concentration) was combined with tobramycin at 5 or 50 pg/mL in ASM; this effect was
less clear in CA-MHB where tobramycin was already highly effective alone.

« Towards biomass, combining clarithromycin to tobramycin did not bring significant
improvement in activity.

References

(1) Ciofu et al, FEMS Immunol Med Microbiol. 2012;65:215-25 (4) Buyck et al, Clin Infect Dis 2012; 55:534-42
(2) Labro; J Antimicrob Chemother 1998; 41(Suppl B):37-46 (5) Sriramulu et al, J Med Microbiol 2005; 54(Pt7):667-76
(3) Yousef and Jaffe, Paediatr Respir Rev 2010; 11:108—14 (6) Wanandy et al, J Microbiol Methods 2005;60:21-30




	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 /LeaveColorUnchanged
  /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


