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SHORT COMMUNICATION

ABSTRACT

Ethyl acetate extracts of the phytopathogenic fungi Diplodia maydis and Sclerotium rolfsii presented
antibacterial activity against multidrug resistant bacteriaisolated from patientsin the University Hospital

(HUOP-Unioeste, Brazil).
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Biotechnology consists in the use of cellular systems for
the development of processes and products holding
economical and social interest. Within these systems, the fungi
areof great biotechnological interest in fermentative processes
that culminatein the production of secondary metabolitesthat
are important for search of new antibiotics. The discovery
and devel opment of antibioticswas one of the most significant
advancesin medicine in the 20" century. Nevertheless, many
antibacterial agentsthat were used to treat a variety of human
infectious diseases are now ineffective. Therefore, to ensure
that effective drugs will be available in the future, it is
necessary to improve the antibacterial use patterns and to
devise strategiesto identify new antibiotics through previously
unexplored targets (5). As part of an ongoing research for
biological active secondary metabolitesfrom phytopathogenic
fungi (1,2) we have detected antibacterial activity in
fermentation ethyl acetate extracts of Diplodia maydis and
Sclerotiumrolfsii fungi that wereisolated from culture of mays
and soya, respectively. They were evaluated against twelve
Gram-negative bacteriaand four Gram-positive bacteriausing
the bioautography assay (3,4). The fungi were obtained at the

Phytopathology Department of the Universidade Estadual do
Oeste do Parand, PR, Brazil. The production was carried out
by inoculating 108 spore/mL in BDA medium at 28°C in a
shaking incubator at 150 rpm for 168h. The cultureswerefiltered
and submitted to the process of liquid-liquid partition
furnishing the ethyl acetate extract that were c oncentrated by
rotaevaporation. For the antibacterial assay 2.0 pg/mL of the
extractswere applied to pre-coated TL C plates, without elution
of the samples. The inoculum was prepared by culturing each
organism on tryptone soyaagar medium (TSA, Oxoid) at 37°C
to turbidity equivalent to McFarland 0.5 standard (1.5 x 108
CFU/mL). One microliter of each diluted inoculum (10* - 10°
CFU) was applied onto Mueller Hinton Agar medium (MHA--
DIFCO), and distributed over TLC plates (2x4 cm). After
solidification of the media, the TLC plates were incubated
overnight at 37°C. Ciclopirox olamine was used as positive
control. The experiments were repeated twice. The extracts
presented activity on all tested bacteria with the strongest
activity on the multidrug resistant bacteria Acinetobacter
baumannii, Enterococcus cloacae, Klebsiella pneumoniae,
Proteus mirabilis and Saphylococcus aureus (Table 1 and 2).
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Tablel. Antibacterial activity of Diplodia maydis and Sclerotium rolfsii fungi.

Control Diplodiamaydis Slerotium rolfsii
Bacteria 10uL/mL 2ug/mL 2ug/mL
Zoneof inhibition (mm)
Acinetobacter baumannii* 13 19 2
Enterobacter aerogenes 5 7 10
Enterococcus cloacae* 8 10 13
Enterococcus faecalis 14 5 15
Escherichia coli 8 6 17
Klebsiella pneumoniae* 5 18 2
Proteus mirabilis* 4 8 15
Pseudomonas aeruginosa 5 6 2
Salmonella sp. 10 9 10
Shigella sp. 6 13 18
Bacillus cereus 5 7 15
Saphylococcus aureus* 7 4 17
Saphylococcus coagulase negative* 12 12 16
Saphylococcus epidermidis 5 NT 15
Plesiomonas 5 NT 18
Citrobacter diversus 5 NT 12
*= Multidrug resistant bacteria; Control= Ciclopirox olamine; NT= not tested.
Table 2. Multidrug resistant bacteria.
Bacteria Antibiotics

Acinetobacter baumannii

amikacin, ampicillin, aztreonam, cefotaxime, ceftazidime, cefepime, ciprofloxacin,

chloranphenicol, gentamicin, imipenem and sulfazotrin.

Enterococcus cloacae

Klebsiella pneumoniae

ampicillin, cephal othin, cefotaxime, chloranphenicol, gentamicin and sulfazotrin.
nalidixicacid, pipemidineacid, ampicillin, cephal othin, cefepime, ceftazidime,

gentamicin, nitrofurantoin and sulfazotrin.

Proteus mirabilis

nalidixic acid, pipemidineacid, ampicillin, cephal othin, cefepime, ceotaxime, cefoxitin,

ceftazidime, nitrofurantoin and sulfazotrin.

Staphylococcus aureus

azithromycin, ciprofloxacin, clindamycin, chloranphenicol, erythromycin, oxacillin,

penicillin and sulfazotrin.

Staphylococcus coagulase negative

azithromycin, ciprofloxacin, clindamycin, chloranphenicol, erythromycin, oxacillin,

penicillin, sulfazotrin, tetracycline and vancomycin.

The results showed a variable effect of fungi extracts on the
microorganisms. Thefungus S rolfsii was more active showing
greatest values of zone of inhibition than D. maydis and
antibiotic used as positive control. Screening for antibacterial
activity of phythopatogenic fungi has not been described yet.
This study demonstrated that ethyl acetate extracts of D.
maydis and S. rolfsii fungi have a broader spectrum of

inhibiting action to growth of al the bacteria tested showing
that the fungi produced secondary metabolites that may be
used as antibiotic agents or as prototypes of them. Results
indicate that the potential of these microorganismsto produce
antibacterial compoundsis great and must be better explored,
stimulating us to investigate antibacterial chemical
constituents that will be reported in due course.
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RESUMO

M etabdlitos secundarios de Diplodia maydis and
Sclerotiumrolfsii com atividade antibiética

Extratos de acetato de etila obtidos dos fungos
fitopatogénicos Diplodia maydis e Sclerotiumrolfsii mostraram
atividade bactericida contra bactérias multi droga resistentes
isoladas de pacientes de Hospital Brasileiro.

Palavr as-chave: Diplodiamaydis, Sclerotiumrolfsii, multi droga
resisténcia, fungos fitopatogénicos, metabdlitos secundérios

16

REFERENCES

Nogueira, M.A.; Andrioli W. Screening for Antibacterial Activity of
Secondary Metabolites Obtained from Phytopathogenic Fungi.
Cascavel, 2004, 50p. (Undergraduate Pharmacy’s Monography,
Departamento de Farméacia. Unioeste).

Nogueira, M.A.; Tiosso T.B. Screening for Antibacterial Activity of
Secondary Metabolites Obtained from Phytopathogenic and
Ambiental Fungi. Cascavel, 2003, 50p. (Undergraduate Pharmacy’s
Monography, Departamento de Farmécia. Unioeste).

Performance Standarts for Antibacterial Disk Susceptibility Testing
(National Committee for Clinical Laboratory) 72 Ed. Supplement:
M100-S9, 2000.

Saxena, G; Farner, S.; Towers, GH.N. Hancock REW. Use of specific
dyes in the detection of antibacterial compounds from crude plant
extracts a thin layer chromatography agar overlay technique.
Phytochemical Analysis, (6)3, 125-129, 1995.

Smith, T.L.; Jarvis, W.R. Antibacterial resistence in Staphylococcus
aureus. Microbes Infect., 1, 795-805, 1999.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /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 300
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


