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Table 1. Antibacterial activities of three quinolones against S. pneumoniae strains.
MIC( 1t g/mL)
Test strain  Antimicrobial resistance - - - -
sitafloxacin garenoxacin levofloxacin

ATCC49619 0.03 0.06 1
No.31 penicillin (PRSP) 0.06 0.25 2
No.29 macrolide (mefA) 0.12 0.12 1
No.109 macrolide (ermB) 0.12 0.12 1
No.91 quinolone (gyrA) 0.5 1 32
No.160 quinolone (gyrA+parC) 0.5 0.5 8

Table 2. Concentration of Cmax and Cmax 4 hr for three quinolones.

Conc.(t g/mL)
sitafloxacin  garenoxacin levofloxacin
Cmax 1 7.19 8.04
Cmax4hr 0.47 5 414

LRMFIc B 2 RFEFEH ARG L=, T4b
5, NEH T Y X 2 b IMHB 249 10°CFU/mL
L5 XIS A BRI L, 35°C T2, R
AT, BBERAIF v v 7 CRUHLEY) %
P U (AR T) BLUT3
F vy TWRGEEE (FEET) 123U 7=
INb % 35°C TIREEFE 2TV 105712 ICCP &
25ugmL &% KHICHA X 51210571, kg
B et 720 CPEMA BVERAEIZDONTIE20
sy, IREREEIT > 72, ZO®%STEX B LV
GRNXZ N Z N lug/mL I KV 72ug/mL & 75 %
KITMA, X BIZ20ER, IRERGEE TV, &
R BCE JIE L 7,

R

S. pneumoniae O 25T IR 55 BEAR 12 x4 3 % kR
Fou ORI % Fig 1IZ/R L %2, S

pneumoniae ATCC 49619 Ff 125t L Ty F Dk
BRPUREE & REIER IS BRI &2 8 L, STEX &
Cmax DR T4 MR ICHRHBRALT & &% 5 72,
GRNX ¥ & O'LVFX i3 Cmax, Cmax 4 hr O /%
T BRALIT & % 5 72, No. 31 kIS
U C, STFX i Cmax O ¥ & T2 I A #% (2,
Cmax 4hr DR T4 ZICHREERLT £ T
A L7201 L, GRNX, LVFXIZMijEE L &
B BRRLL I 5 £ T8 # % L 7z, No. 29
BRIZx L ¢, STFX X Cmax, Cmax 4hr& %122
I TR BRI LU & TR L 724, GRNX i
g & SRS, LVEXIZWThORETE
BRI TIZ & 6 &2 5 72, No. 109 ¥ i
GRNX @ Cmax, Cmax 4hr O J2JE T 4 B $£121%
BB LI N2 72 5 7248, STEX 6 L UFLVFX i
BMHBRAUT E &5 720X 8HMBTH - 72,
QRDRZ®EAH¥ 5 2/RIZH T, No. 91 FRizxf
L T STFX i Cmax, Cmax 4hr O i/ T 8 B[]
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160 #RIZ%F L T STFX 13 Cmax, Cmax 4hr & & 124
I B SRR PR AL DL T 1S, 8 BEI#% 1213 1 X MIC
B TERMRADTICREL 2. — 4,
GRNX T3 Cmax, Cmax 4 hr O =% T 8 B[] # 12
1.6 X10' CFU/mL BL T IZ IR # & kD & 72 23 5k%
IR L T2, LVEX & No. 91 BRIFI 8 7 E]
FTHBOWMPITR S W h -7z,

STFX #5 & Y GRNX D R A H#R 1= F512 T 2 I

TS 222N 6 N7z No. 3THRIZH§ 5 &K Ff
SAFIZ B B R F R & Fig. 21278 L 7z, STFX
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Fig. 2. Bactericidal activities of sitafloxacin and garenoxacin against S. pneumoniae 31 (PRSP)

under anaerobic condition.

Exponentially growing S. pneumoniae 31 (PRSP) was treated with sitafloxacin (a), or garenoxacin (b) for 2 hours under
aerobic conditions and anaerobic conditions initiated 20 min before drug addition, or treatment with 2.5 ug/mL

chloramphenicol added 10 min before the quinolone.
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Symbols: — O —, aerobic conditions, chloramphenicol added; --- @ ---, aerobic conditions, without
chloramphenicol; — A —, anaerobic conditions, chloramphenicol added; --- A ---, anaerobic conditions, without

chloramphenicol.
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i3 0> MIC i & Jbie L C & STFXIZ & » THF
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Bactericidal activity of sitafloxacin and other new quinolones
against antimicrobial resistant Streptococcus pneumoniae

INTETSU KOBAYASHI, AKIKO KANAYAMA and MivyUkt HASEGAwA
Department of Infection Control and Prevention,
School of Nursing, Faculty of Medicine, Toho University

AKIHIRO KANEKO
Department of Oral Surgery, School of Medicine, Tokai University

We conducted a study assess the bactericidal activity of sitafloxacin (STFX) against
Streptococcus pneumoniae isolates recovered from respiratory infections including penicillin-
resistant (PRSP) isolates, macrolide resistant isolates possessing mef4 and ermB resistance genes
and quinolone resistance isolates with mutations in gyrA4 or gyrA and parC. Each isolate tested
was grown in hemosupplemented Mueller-Hinton broth and adjusted to approximately 10° CFU/
mL. Isolates were than exposed to a Cmax antimicrobial blood level that would be attained with
routine antimicrobial administration and an antimicrobial level that would be expected 4 hours
post-Cmax (Cmax 4 hr) . Bactericidal activity was measured for up to 8 hours. Excluding a subset
of S. pneumoniae isolates with mutations in the quinolone resistance determining region
(QRDR), all quinolones showed bactericidal activity at Cmax and Cmax4 hr antimicrobial
concentrations for up to 8 hours. Against S. preumoniae isolates with either gyr4 or gyrd4 and
parC mutations, bactericidal activity of STFX was shown for up to 4 to 8 hours following Cmax
based on a limit of detection of <1.3log CFU/mL. Garenoxacin (GRNX) did not showed
bactericidal activity below the limit of detection for up to 8 hours with exposure to Cmax and no
bactericidal activity was seen with levofloxacin.

When all quinolones tested where adjusted to concentrations corresponding to their MICs,
STFX showed the most rapid bactericidal activity against PRSP. This rapid bactericidal activity
in PRSP is a key to the effectiveness of STFX. Our findings show that beyond inhibition of
bacterial replication by blocking their DNA replication pathway and synthesis of proteins, STFX
demonstrated characteristics contributing to greater bactericidal activity compared to GRNX.

In conclusion, of the newer quinolones, STFX showed the strongest bactericidal activity
against S. pneumoniae isolates with mutations in the QRDR which indicates that it may show the
most effective clinical utility among the quinolones in respiratory infections.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /POL (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e8457800568216b63306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200036002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


