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Ύ ϟ΍ ϓΎ ϟ΍ ϓ ••ϩΎϴϤϟ΍ ϲϓ ΪΟϮΗϩΎϴϤϟ΍ ϲϓ ΪΟϮΗ

ΔΤϟΎϤϟ΍ϭ ΔΑάόϟ΍ ϩΎϴϤϟ΍ΔΤϟΎϤϟ΍ϭ ΔΑάόϟ΍ ϩΎϴϤϟ΍––ΔϨΧΎδϟ΍ ϊϴΑΎϨϴϟ΍ ϩΎϴϣ ϲϓΔϨΧΎδϟ΍ ϊϴΑΎϨϴϟ΍ ϩΎϴϣ ϲϓ  ΍ϭ Α ΍ ϴ ΍ ΍ϭ Α ΍ ϴ ΍   ΍ ϊϴΑ ϴ ΍ ϴ  ϲ ΍ ϊϴΑ ϴ ΍ ϴ  ϲ

  ΔϴΒτϘϟ΍ ΝϮϠΜϟ΍ ϲϓΔϴΒτϘϟ΍ ΝϮϠΜϟ΍ ϲϓ

 ΏήθϠϟ ΔΤϟΎμϟ΍ ϩΎϴϤϟ΍ ΏήθϠϟ ΔΤϟΎμϟ΍ ϩΎϴϤϟ΍))˺˺   ϰϠϋ ϱϮΘΤΗ  Ϟϣ ϰϠϋ ϱϮΘΤΗ  Ϟϣ > >˺˹˹˺˹˹  ΔϳήϴΘϜΑ ΔϴϠΧΔϳήϴΘϜΑ ΔϴϠΧ((

Ύ ϟϷ΍ Δ άϏϷ΍ ϓ ΗΎ ϟϷ΍ Δ άϏϷ΍ ϓ Η ••ϥΎΒϟϷ΍ϭ ΔϳάϏϷ΍ ϲϓ ΪΟϮΗϥΎΒϟϷ΍ϭ ΔϳάϏϷ΍ ϲϓ ΪΟϮΗ

ήΘδΒϤϟ΍ ήϴϏ ϦΒϠϟ΍ ϲϓήΘδΒϤϟ΍ ήϴϏ ϦΒϠϟ΍ ϲϓ))˺˺ϰϠϋ ϱϮΘΤϳ ϞϣϰϠϋ ϱϮΘΤϳ Ϟϣ~~˾˹˾˹ΔϳήϴΘϜΑ ΔϴϠΧ ϒϟ΃ΔϳήϴΘϜΑ ΔϴϠΧ ϒϟ΃((  ή Β  ήϴ  ϦΒ  ϲ ή Β  ήϴ  ϦΒ  ϲ))ϰ  ϱϮ ϳ Ϟϰ  ϱϮ ϳ Ϟ  ϳήϴ Α ϴ  ϳήϴ Α ϴ  ((

ϥ΍ϮϴΤϟ΍ϭ ϥΎδϧϹ΍ ˯Ύόϣ΃ ϲϓϥ΍ϮϴΤϟ΍ϭ ϥΎδϧϹ΍ ˯Ύόϣ΃ ϲϓ
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ϲϓ ΔϠϴϠϗ Ω΍Ϊϋ΄Α ΪΟϮΗ ϭ΃ ΪΟϮΗ ϻϲϓ ΔϠϴϠϗ Ω΍Ϊϋ΄Α ΪΟϮΗ ϭ΃ ΪΟϮΗ ϻ::

Ϡ ϟ΍ ϥ΍ ϟ΍ ϥΎ ϧϹ΍ ΩϠ ϟ΍ ϥ΍ ϟ΍ ϥΎ ϧϹ΍ Ω ••ϢϴϠδϟ΍ ϥ΍ϮϴΤϟ΍ϭ ϥΎδϧϹ΍  ϡΩϢϴϠδϟ΍ ϥ΍ϮϴΤϟ΍ϭ ϥΎδϧϹ΍  ϡΩ

••ΔϤϴϠδϟ΍ Δϴϧ΍ϮϴΤϟ΍ϭ ΔϴΗΎΒϨϟ΍ ΔΠδϧϷ΍ΔϤϴϠδϟ΍ Δϴϧ΍ϮϴΤϟ΍ϭ ΔϴΗΎΒϨϟ΍ ΔΠδϧϷ΍ϴ ϴ Ϯϴ ϭ ϴ Β Πϴ ϴ Ϯϴ ϭ ϴ Β Π

•• ΔϠΗΎϘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ Ω΍ϮϤϟ΍ ΔϠΗΎϘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ Ω΍ϮϤϟ΍ ) )ΕΎϳϮϠϘϟ΍ϭ νΎϤΣϷ΍ ϞΜϣΕΎϳϮϠϘϟ΍ϭ νΎϤΣϷ΍ ϞΜϣ((

••ΔϤϘόϤϟ΍ Ω΍ϮϤϟ΍ϭ ϲϧ΍ϭϷ΍ΔϤϘόϤϟ΍ Ω΍ϮϤϟ΍ϭ ϲϧ΍ϭϷ΍

ΔτθϨϟ΍ Ϧ ϛ΍ ϟ΍ ΕΎϫ ϓΔτθϨϟ΍ Ϧ ϛ΍ ϟ΍ ΕΎϫ ϓ ••ΔτθϨϟ΍ Ϧϴϛ΍ήΒϟ΍ ΕΎϫϮϓΔτθϨϟ΍ Ϧϴϛ΍ήΒϟ΍ ΕΎϫϮϓ
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 ΎϳήϴΘϜΒϟ΍ ϢΠΣ ΎϳήϴΘϜΒϟ΍ ϢΠΣSize of Bacteria Size of Bacteria  ΎϳήϴΘϜΒϟ΍ ϢΠΣ ΎϳήϴΘϜΒϟ΍ ϢΠΣSize of Bacteria Size of Bacteria ϢϢϢϢ

ΎϳήΘϜΒϟ΍ ϡΎΠΣ΃ αΎϴϗ Ε΍ΪΣϭΎϳήΘϜΒϟ΍ ϡΎΠΣ΃ αΎϴϗ Ε΍ΪΣϭ

ΎϫΩΎ ΃ ΎϘΗΎϫΩΎ ΃ ΎϘΗΘ Ϝ ϟΎΘ Ϝ ϟΎMicrometerMicrometer))ϥ Ϝ ϟ΍ϥ Ϝ ϟ΍µmµm(( ΎϫΩΎόΑ΃ αΎϘΗΎϫΩΎόΑ΃ αΎϘΗήΘϴϣϭήϜϴϤϟΎΑήΘϴϣϭήϜϴϤϟΎΑMicrometerMicrometer))ϥϭήϜϴϤϟ΍ϥϭήϜϴϤϟ΍µmµm  ((

1 1 mm = mm = 1000 1000 µm                             µm                             µµ

 ΎϫΩΎόΑ΃ αΎϘΗ ΎϫΩΎόΑ΃ αΎϘΗέΗϳϣϭϧΎϧϟΎΑέΗϳϣϭϧΎϧϟΎΑ  NanometerNanometer  ))ϥϭέϛϳϣϳϠϠϣϥϭέϛϳϣϳϠϠϣ  nmnm  ((

11 µmµm 10001000 nmnm               1 1 µm = µm = 1000 1000 nm                       nm                       
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Ύ ΘϜ ϟ΍ Ύ ΃ Ύ ϗ ΔϘ ρΎ ΘϜ ϟ΍ Ύ ΃ Ύ ϗ ΔϘ ρΎϳήΘϜΒϟ΍ ϡΎΠΣ΃ αΎϴϗ ΔϘϳήρΎϳήΘϜΒϟ΍ ϡΎΠΣ΃ αΎϴϗ ΔϘϳήρ

..˺˺ΐϛήϤϟ΍ ϲ΋Ϯπϟ΍ ΏϮϜγϭήϜϴϤϟ΍ΐϛήϤϟ΍ ϲ΋Ϯπϟ΍ ΏϮϜγϭήϜϴϤϟ΍ϲϲ

..˻˻ ϲϨϴόϟ΍ αΎϴϘϤϟ΍ ϲϨϴόϟ΍ αΎϴϘϤϟ΍Ocular micrometerOcular micrometer

..˼˼ ΔΤϳήθϟ΍ ΔΤϳήθϟ΍ΔϳήΘϴϣϭήϜϴϤϟ΍ΔϳήΘϴϣϭήϜϴϤϟ΍  Stage micrometerStage micrometer
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ΔϳήϴΘϜΒϟ΍ ΔϴϠΨϟ΍ ϢΠΣ ϰϠϋ ΓήΛΆϤϟ΍ Ϟϣ΍Ϯόϟ΍ΔϳήϴΘϜΒϟ΍ ΔϴϠΨϟ΍ ϢΠΣ ϰϠϋ ΓήΛΆϤϟ΍ Ϟϣ΍Ϯόϟ΍::

˺˺ΔϏ ϟ΍ ΔΘ Μ ϟ΍ Ε΍ π Θϟ΍ΔϏ ϟ΍ ΔΘ Μ ϟ΍ Ε΍ π Θϟ΍ ˺˺--ΔϏϮΒμϤϟ΍ ΔΘΒΜϤϟ΍ Ε΍ήϴπΤΘϟ΍ΔϏϮΒμϤϟ΍ ΔΘΒΜϤϟ΍ Ε΍ήϴπΤΘϟ΍

))ΔϴΤϟ΍ ΎϳϼΨϟ΍ ϢΠΣ ΚϠΛ ΔϏϮΒμϤϟ΍ ΎϳϼΨϟ΍ ϢΠΣΔϴΤϟ΍ ΎϳϼΨϟ΍ ϢΠΣ ΚϠΛ ΔϏϮΒμϤϟ΍ ΎϳϼΨϟ΍ ϢΠΣ(( ))ϴ ϳ ϢΠ ϮΒ ϳ ϢΠϴ ϳ ϢΠ ϮΒ ϳ ϢΠ((

˻˻--   ΔϋέΰϤϟ΍ ήϤϋ ΔϋέΰϤϟ΍ ήϤϋ

))ΔϨδϤϟ΍ ΎϳϼΨϟ΍ Ϧϣ ΎϤΠΣ ήΒϛ΃ ΔΜϳΪΤϟ΍ ΎϳϼΨϟ΍ΔϨδϤϟ΍ ΎϳϼΨϟ΍ Ϧϣ ΎϤΠΣ ήΒϛ΃ ΔΜϳΪΤϟ΍ ΎϳϼΨϟ΍((
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 ϱϭήϜϟ΍ ϞϜθϟ΍ ϱϭήϜϟ΍ ϞϜθϟ΍SphericalSpherical

 ϲϤϠόϟ΍ ϪϤγ΍ ϲϤϠόϟ΍ ϪϤγ΍CoccusCoccus  )) ϊϤΠϟ΍ ϊϤΠϟ΍CocciCocci((

˺˺ϞΜ Γ ΪΘ Δ ϛϞΜ Γ ΪΘ Δ ϛMicrococcusMicrococcus && StaphylococcusStaphylococcus ˺˺-- ϞΜϣ ΓήϳΪΘδϣ Δϳϭήϛ ϞΜϣ ΓήϳΪΘδϣ ΔϳϭήϛMicrococcusMicrococcus & & StaphylococcusStaphylococcus    

˻˻--ΔϴπϴΑΔϴπϴΑ ϞΜϣ ϞϜθϟ΍ ϞΜϣ ϞϜθϟ΍RhodomicrobiumRhodomicrobium & & AzotobacterAzotobacter ϴ ϴΑϴ ϴΑ

˼˼--    ϞΜϣ ΔϳϮμϋ Δϳϭήϛ  ϞΜϣ ΔϳϮμϋ ΔϳϭήϛMoraxellaMoraxella

˽˽--    ϞΜϣ ϞϜθϟ΍ ΔϳϮϠϛ  ϞΜϣ ϞϜθϟ΍ ΔϳϮϠϛNeisseriaNeisseria

˾˾Δ Ϡϫ΃Δ Ϡϫ΃ϞΜ ϞϜθϟ΍ϞΜ ϞϜθϟ΍DesulfobacterDesulfobacter ˾˾--ΔϴΠϴϠϫ΃ΔϴΠϴϠϫ΃ ϞΜϣ ϞϜθϟ΍ ϞΜϣ ϞϜθϟ΍DesulfobacterDesulfobacter
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  ϱϮμόϟ΍ ϞϜθϟ΍  ϱϮμόϟ΍ ϞϜθϟ΍Cylinder, RodCylinder, Rod--shapedshaped

 ϲϤϠόϟ΍ ϪϤγ΍ ϲϤϠόϟ΍ ϪϤγ΍BacillusBacillus  )) ϊϤΠϟ΍ ϊϤΠϟ΍BacilliBacilli((

˺˺ήϴμϗ ϱϮμϋήϴμϗ ϱϮμϋShort rodsShort rods ˺˺--ήϴμϗ ϱϮμϋήϴμϗ ϱϮμϋShort rodsShort rods

  ϞΜϣ ΎϬοήϋ ΏήϘϳ  ΔϴϠΨϟ΍ ϝϮρ  ϞΜϣ ΎϬοήϋ ΏήϘϳ  ΔϴϠΨϟ΍ ϝϮρEscherichiaEscherichia

˻˻--   ϞϳϮρ ϱϮμϋ ϞϳϮρ ϱϮμϋLong rodsLong rods  

 ΔϴϠΨϟ΍ ϝϮρ ΔϴϠΨϟ΍ ϝϮρ˼˼--˺˹˺˹   ϞΜϣ ΎϬοήϋ ϑΎόο΃ ϞΜϣ ΎϬοήϋ ϑΎόο΃

Bacillus &Bacillus & LactobacillusLactobacillus   Bacillus &Bacillus & LactobacillusLactobacillus

Prof.Prof. &T�'OCP&T�'OCP #UJQWT#UJQWT Bacteriology  Bacteriology  
7	
  



  ΎϳήϴΘϜΒϟ΍ ϝΎϜη΃  ΎϳήϴΘϜΒϟ΍ ϝΎϜη΃Shape of BacteriaShape of Bacteria  ΎϳήϴΘϜΒϟ΍ ϝΎϜη΃  ΎϳήϴΘϜΒϟ΍ ϝΎϜη΃Shape of BacteriaShape of Bacteria
   ϲϧϭΰϠΤϟ΍ ϞϜθϟ΍   ϲϧϭΰϠΤϟ΍ ϞϜθϟ΍SpiralSpiral

 ϲϤϠόϟ΍ ϪϤγ΍ ϲϤϠόϟ΍ ϪϤγ΍SpirillumSpirillum  )) ϊϤΠϟ΍ ϊϤΠϟ΍SpirillaSpirilla((

˺˺ϱϭ΍Ϯϟ΍ ϞϜθϟ΍ϱϭ΍Ϯϟ΍ ϞϜθϟ΍CommaComma--shape Curvedshape Curved ˺˺--ϱϭ΍Ϯϟ΍ ϞϜθϟ΍ϱϭ΍Ϯϟ΍ ϞϜθϟ΍CommaComma--shape, Curved shape, Curved 

  ϞΜϣ  ϞΜϣVibrioVibrio choleraecholerae

˻˻--   ϞϜθϟ΍ ϞϜθϟ΍ϲϤϳήΒϟ΍ϲϤϳήΒϟ΍    CorkCork--screw shapescrew shape

  ϞΜϣ  ϞΜϣAquaspirillumAquaspirillum

˼˼--ΕΎΗϳϛϭέϳΑγϻ΍ΕΎΗϳϛϭέϳΑγϻ΍SpirochaetesSpirochaetes ˼˼--ΕΎΗϳϛϭέϳΑγϻ΍ΕΎΗϳϛϭέϳΑγϻ΍SpirochaetesSpirochaetes

  ϝΛϣ  ϝΛϣTreponemaTreponema
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 ϲτϴΨϟ΍ ϞϜθϟ΍ ϲτϴΨϟ΍ ϞϜθϟ΍FilamentFilament

˺˺--  ήτϔϟΎΑ ΔϬϴΒθϟ΍ ΎϳήΘϜΒϟ΍ήτϔϟΎΑ ΔϬϴΒθϟ΍ ΎϳήΘϜΒϟ΍

ϞΜϣ Δόϴϓέ ΔϋήϔΘϣ ρϮϴΧ ϥϮϜΗϞΜϣ Δόϴϓέ ΔϋήϔΘϣ ρϮϴΧ ϥϮϜΗStreptomycesStreptomyces ϞΜϣ Δόϴϓέ ΔϋήϔΘϣ ρϮϴΧ ϥϮϜΗ ϞΜϣ Δόϴϓέ ΔϋήϔΘϣ ρϮϴΧ ϥϮϜΗStreptomycesStreptomyces

˻˻--  ΔϔϠϐϤϟ΍ ΎϳήΘϜΒϟ΍ΔϔϠϐϤϟ΍ ΎϳήΘϜΒϟ΍
••˱ ΎϓϼϏ ϥϮϜΗ˱ΎϓϼϏ ϥϮϜΗSheathSheathΎϳϼΨϟ΍ ΔϠδϠδΑ ςϴΤϳΎϳϼΨϟ΍ ΔϠδϠδΑ ςϴΤϳ))TrichomeTrichome((   ϼ  ϥϮϼ  ϥϮSheathSheathϳϼ ΍ Α ϴ ϳϳϼ ΍ Α ϴ ϳ))TrichomeTrichome((

 ϲτϴΨϟ΍ ήϬψϤϟ΍ ϲτόΗ ϲτϴΨϟ΍ ήϬψϤϟ΍ ϲτόΗ

••   ΔΒϠμϟ΍ ΢τγϷΎΑ ϕΎμΘϟϻ΍ ϰϠϋ ϑϼϐϟ΍ ΪϋΎδϳ ΔΒϠμϟ΍ ΢τγϷΎΑ ϕΎμΘϟϻ΍ ϰϠϋ ϑϼϐϟ΍ ΪϋΎδϳ

ϞΜϣϞΜϣSphaerotilusSphaerotilus&&LiptothrixLiptothrix  Ϟ ϞSphaerotilusSphaerotilus&&LiptothrixLiptothrix
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Ϊ΋΍ϭΰϟ΍ Ε΍Ϋ ΎϳήΘϜΒϟ΍Ϊ΋΍ϭΰϟ΍ Ε΍Ϋ ΎϳήΘϜΒϟ΍

 ΔλΎΧ ϝΎϜη΃ Ε΍Ϋ ΎϬϠόΠΗ Ϊ΋΍ϭί ϥϮϜΗ ΔλΎΧ ϝΎϜη΃ Ε΍Ϋ ΎϬϠόΠΗ Ϊ΋΍ϭί ϥϮϜΗ
Ϊ΋΍ϭΰϟ΍Ϊ΋΍ϭΰϟ΍ProsthecaeProsthecae Ϊ΋΍ϭΰϟ΍Ϊ΋΍ϭΰϟ΍ProsthecaeProsthecae

••  ϲϣίϼΒϟ΍ ˯Ύθϐϟ΍ ϭ΃ ΔϴϠΨϟ΍ έ΍ΪΟ Ϧϣ ΪΘϤΗ ΔΒϠλ ϒμϧ ΔϴτϴΧ Ε΍Ω΍ΪΘϣ΍ϲϣίϼΒϟ΍ ˯Ύθϐϟ΍ ϭ΃ ΔϴϠΨϟ΍ έ΍ΪΟ Ϧϣ ΪΘϤΗ ΔΒϠλ ϒμϧ ΔϴτϴΧ Ε΍Ω΍ΪΘϣ΍

••  Δϴ΋΍άϐϟ΍ Ω΍ϮϤϟ΍ ιΎμΘϣ΍ ϭ΃ ΡϮτδϟΎΑ ΎϳήΘϜΒϟ΍ ϖμϟ ϰϠϋ ΪϋΎδΗΔϴ΋΍άϐϟ΍ Ω΍ϮϤϟ΍ ιΎμΘϣ΍ ϭ΃ ΡϮτδϟΎΑ ΎϳήΘϜΒϟ΍ ϖμϟ ϰϠϋ ΪϋΎδΗ

ϞΜϣϞΜϣCaulobacterCaulobacter))ΓΪΣ΍ϭ ΓΪ΋΍ίΓΪΣ΍ϭ ΓΪ΋΍ί(( ϞϞCaulobacterCaulobacter))Γ ΍ϭ Γ ΍ίΓ ΍ϭ Γ ΍ί((

  AncalomicrobiumAncalomicrobium))ΓΪ΋΍ί Ϧϣ ήΜϛ΃ΓΪ΋΍ί Ϧϣ ήΜϛ΃((
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ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃
ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍

΍ ΃ ϓ Ύ ϟ΍΍ ΃ ϓ Ύ ϟ΍ ˺˺-- Ν΍ϭί΃ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗ Ν΍ϭί΃ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗDiplococcusDiplococcus

ϥϳΗϘλΗϠϣ ϥϳΗϳϠΧ ϰϟ· ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗϥϳΗϘλΗϠϣ ϥϳΗϳϠΧ ϰϟ· ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗΎϣϬοόΑΑΎϣϬοόΑΑ ϥϳΗϘλΗϠϣ ϥϳΗϳϠΧ ϰϟ· ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗϥϳΗϘλΗϠϣ ϥϳΗϳϠΧ ϰϟ· ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗΎϣϬοόΑΑΎϣϬοόΑΑ  

  ϝΛϣ  ϝΛϣStreptococcusStreptococcus, , NeisseriaNeisseria    

˻˻--    ΔΣΑγ ϭ΃ ΔϠγϠγ ϝϛη ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗ  ΔΣΑγ ϭ΃ ΔϠγϠγ ϝϛη ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗStreptococcusStreptococcus

ΎϳϼΧϟ΍ ϘΑΗϭ Ύ Ϙϧϻ΍ ΍ ϣΗ ΍ ϊϣ ΩΣ΍ϭ ϭΣϣ Ϡϋ Δϳϭ ϛϟ΍ ΔϳϠΧϟ΍ ϘϧΗΎϳϼΧϟ΍ ϘΑΗϭ Ύ Ϙϧϻ΍ ΍ ϣΗ ΍ ϊϣ ΩΣ΍ϭ ϭΣϣ Ϡϋ Δϳϭ ϛϟ΍ ΔϳϠΧϟ΍ ϘϧΗΎϳϼΧϟ΍ ϰϘΑΗϭ ϡΎγϘϧϻ΍ έ΍έϣΗγ΍ ϊϣ ˬ ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗΎϳϼΧϟ΍ ϰϘΑΗϭ ϡΎγϘϧϻ΍ έ΍έϣΗγ΍ ϊϣ ˬ ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ

 ΔϘλΗϠϣ ΔϘλΗϠϣΎϬοόΑΑΎϬοόΑΑ   ΔϠγϠγ Δϧϭϛϣ ΔϠγϠγ ΔϧϭϛϣChainChain  

ϝΛϣϝΛϣLactococcusLactococcus, , StreptococcuStreptococcus   s   
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ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃
ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍

ϓϓ ˼˼-- ΕΎϳϋΎΑέ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗ ΕΎϳϋΎΑέ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗTetrads or Tetrads or TetracocciTetracocci

ϲϓ ΎϣϫέϭΩΑ ϥΎϣγϘϧϳ ϡΛ ˬ ϥϳΗϳϠΧ ϟ· ΩΣ΍ϭ έϭΣϣ Ϡϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗϲϓ ΎϣϫέϭΩΑ ϥΎϣγϘϧϳ ϡΛ ˬ ϥϳΗϳϠΧ ϟ· ΩΣ΍ϭ έϭΣϣ Ϡϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ       ϲϓ ΎϣϫέϭΩΑ ϥΎϣγϘϧϳ ϡΛ ˬ ϥϳΗϳϠΧ ϰϟ· ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗϲϓ ΎϣϫέϭΩΑ ϥΎϣγϘϧϳ ϡΛ ˬ ϥϳΗϳϠΧ ϰϟ· ΩΣ΍ϭ έϭΣϣ ϰϠϋ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ

 ϥϣ ΔϋϭϣΟϣ ϥϭϛΗΗϓ ϕΑΎγϟ΍ έϭΣϣϟ΍ ϰϠϋ ϱΩϭϣϋ έϭΣϣ ϲϓ ϲϟΎΗϟ΍ ϡΎγϘϧϻ΍ ϥϣ ΔϋϭϣΟϣ ϥϭϛΗΗϓ ϕΑΎγϟ΍ έϭΣϣϟ΍ ϰϠϋ ϱΩϭϣϋ έϭΣϣ ϲϓ ϲϟΎΗϟ΍ ϡΎγϘϧϻ΍

 ϝΛϣ ΎϳϼΧ ΔόΑέ΃ ϝΛϣ ΎϳϼΧ ΔόΑέ΃PediocococusPediocococus
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ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃
ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍

˽˽--   ΕΎΑόϛϣ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗ ΕΎΑόϛϣ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗSarcinaeSarcinae , Cubic, Cubic

ϲϓ ϲϧΎΛϟ΍ ϡΎγϘϧϻ΍ ϲϓ ϥϳΗϳϠΧϟ΍ ϡγϘϧΗ ϡΛ ˬ ϥϳΗϳϠΧ ϰϟ· ϝϭϷ΍ ϡΎγϘϧϻ΍ ΔϳϠΧϟ΍ ϡγϘϧΗϲϓ ϲϧΎΛϟ΍ ϡΎγϘϧϻ΍ ϲϓ ϥϳΗϳϠΧϟ΍ ϡγϘϧΗ ϡΛ ˬ ϥϳΗϳϠΧ ϰϟ· ϝϭϷ΍ ϡΎγϘϧϻ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ ϲ  ϲ ΍ ϡ ϻ΍ ϲ  ϥϳ ϳ ΍ ϡ  ϡ   ϥϳ ϳ  ϰ · ϝϭϷ΍ ϡ ϻ΍ ϳ ΍ ϡ ϲ  ϲ ΍ ϡ ϻ΍ ϲ  ϥϳ ϳ ΍ ϡ  ϡ   ϥϳ ϳ  ϰ · ϝϭϷ΍ ϡ ϻ΍ ϳ ΍ ϡ

 ϰϠϋ ˱ΎϳΩϭϣϋ ΎϳϼΧϟ΍ ϡγϘϧΗ ΙϟΎΛϟ΍ ϡΎγϘϧϻ΍ ϲϓϭ ϕΑΎγϟ΍ έϭΣϣϟ΍ ϰϠϋ ϱΩϭϣϋ έϭΣϣ ϰϠϋ ˱ΎϳΩϭϣϋ ΎϳϼΧϟ΍ ϡγϘϧΗ ΙϟΎΛϟ΍ ϡΎγϘϧϻ΍ ϲϓϭ ϕΑΎγϟ΍ έϭΣϣϟ΍ ϰϠϋ ϱΩϭϣϋ έϭΣϣ
˱˱Ώόϛϣ ϝϛη ϰϠϋ ΎϳϼΧ ϲϧΎϣΛ ϥϣ ˱ΎόϣΟΗ ϥϭϛΗϳ ϙϟΫΑϭ ϥϳϘΑΎγϟ΍ ϥϳέϭΣϣϟ΍Ώόϛϣ ϝϛη ϰϠϋ ΎϳϼΧ ϲϧΎϣΛ ϥϣ ˱ΎόϣΟΗ ϥϭϛΗϳ ϙϟΫΑϭ ϥϳϘΑΎγϟ΍ ϥϳέϭΣϣϟ΍

 ϝΛϣ ϝΛϣSarcinaSarcina
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ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃
ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍ΔϳϭήϜϟ΍ ΎϳϼΨϟ΍

˾˾--    ΩϳϗΎϧϋ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗ  ΩϳϗΎϧϋ ϲϓ ΕΎϳϭέϛϟ΍ ϊϣΟΗStaphylococciStaphylococci

ΎϳϼΧϟ΍ ϥϣ ˱ΎόϣΟΗ ϥϭϛΗϳϓ ˬ ΔϔϠΗΧϣ έϭΎΣϣ ϲϓ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗΎϳϼΧϟ΍ ϥϣ ˱ΎόϣΟΗ ϥϭϛΗϳϓ ˬ ΔϔϠΗΧϣ έϭΎΣϣ ϲϓ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ ΎϳϼΧϟ΍ ϥϣ ΎόϣΟΗ ϥϭϛΗϳϓ ˬ ΔϔϠΗΧϣ έϭΎΣϣ ϲϓ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ ΎϳϼΧϟ΍ ϥϣ ΎόϣΟΗ ϥϭϛΗϳϓ ˬ ΔϔϠΗΧϣ έϭΎΣϣ ϲϓ Δϳϭέϛϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ

 Ώϧόϟ΍ ΩϭϘϧϋ ϪΑηϳ Ώϧόϟ΍ ΩϭϘϧϋ ϪΑηϳ

ΎϳέϳΗϛΑ ϝΛϣΎϳέϳΗϛΑ ϝΛϣStaphylococcusStaphylococcus aureusaureus
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ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃
ΔϳϮμόϟ΍ ΎϳϼΨϟ΍ΔϳϮμόϟ΍ ΎϳϼΨϟ΍

••   έϭΣϣϟ΍ ϰϠϋ ϱΩϭϣόϟ΍ ϯϭΗγϣϟ΍ ϭϫϭ ρϘϓ ΩΣ΍ϭ ϯϭΗγϣ ϲϓ Δϳϭλόϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ έϭΣϣϟ΍ ϰϠϋ ϱΩϭϣόϟ΍ ϯϭΗγϣϟ΍ ϭϫϭ ρϘϓ ΩΣ΍ϭ ϯϭΗγϣ ϲϓ Δϳϭλόϟ΍ ΔϳϠΧϟ΍ ϡγϘϧΗ

ΔϳϠΧϠϟ ϲϟϭρϟ΍ΔϳϠΧϠϟ ϲϟϭρϟ΍ϲϲ

••    ϲϓ Ύϣϛ ΓΩέϔϧϣ ϰϘΑΗ Ωϗ ϡΎγϘϧϻ΍ ϥϣ ΔΟΗΎϧϟ΍ ΎϳϼΧϟ΍  ϲϓ Ύϣϛ ΓΩέϔϧϣ ϰϘΑΗ Ωϗ ϡΎγϘϧϻ΍ ϥϣ ΔΟΗΎϧϟ΍ ΎϳϼΧϟ΍EscherichiaEscherichia colicoli      

ϝ ΗΗ ΃ϝ ΗΗ ΃Ύ οΎ ο˱Ύ ΍ ΃ ϛΗϓ˱Ύ ΍ ΃ ϛΗϓΎ ϼΧϟ΍ ΔϠ Ϡ ϛΗ ΃Ύ ϼΧϟ΍ ΔϠ Ϡ ϛΗ ΃ ••  ϝλΗΗ ϭ΃ϝλΗΗ ϭ΃ΎϬοόΑΑΎϬοόΑΑ ΎΟ΍ϭί΃ ϥϭϛΗϓ ΎΟ΍ϭί΃ ϥϭϛΗϓΎϳϼΧϟ΍ ϥϣ ΔϠγϠγ ϥϭϛΗ ϭ΃ΎϳϼΧϟ΍ ϥϣ ΔϠγϠγ ϥϭϛΗ ϭ΃

          ϲϓ Ύϣϛ  ϲϓ ΎϣϛBacillusBacillus
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ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃ΔϳήϴΘϜΒϟ΍ ΎϳϼΨϟ΍ ΕΎόϤΠΗ ϝΎϜη΃
ΔϳϮμόϟ΍ ΎϳϼΨϟ΍ΔϳϮμόϟ΍ ΎϳϼΨϟ΍

••         ΓΩΎΣ Ύϳ΍ϭί ϲϓϭ ϱί΍ϭΗϣ ϝϛη ϲϓ ϡΎγϘϧϻ΍ ϥϣ ΔΟΗΎϧϟ΍ Δϳϭλόϟ΍ ΎϳϼΧϟ΍ ϊϣΟΗΗ Ωϗϭ       ΓΩΎΣ Ύϳ΍ϭί ϲϓϭ ϱί΍ϭΗϣ ϝϛη ϲϓ ϡΎγϘϧϻ΍ ϥϣ ΔΟΗΎϧϟ΍ Δϳϭλόϟ΍ ΎϳϼΧϟ΍ ϊϣΟΗΗ Ωϗϭ

Δϳϧϳλϟ΍ ϑϭέΣϟ΍ ϝϛη ΔϧϭϛϣΔϳϧϳλϟ΍ ϑϭέΣϟ΍ ϝϛη Δϧϭϛϣ

••   ΎϳέϳΗϛΑ ϲϓ Ύϣϛ ΎϳέϳΗϛΑ ϲϓ ΎϣϛΎϳέΗϔϳΩϟ΍ΎϳέΗϔϳΩϟ΍    CorynebacteriumCorynebacterium diphtheriaediphtheriae    

Prof.Prof. &T�'OCP&T�'OCP #UJQWT#UJQWT Bacteriology  Bacteriology  

17	
  



   ΔϳήϴΘϜΒϟ΍ ΓήϤόΘδϤϟ΍Bacterial Colony   ΔϳήϴΘϜΒϟ΍ ΓήϤόΘδϤϟ΍Bacterial Colony

••ϲϓ ΔϳέϳΗϛΑϟ΍ ΔϳϠΧϟ΍ ϭϣϧΗϲϓ ΔϳέϳΗϛΑϟ΍ ΔϳϠΧϟ΍ ϭϣϧΗΔΑλ ϑλϧ ϭ΃ ΔΑϠλ Δ΋ϳΑΔΑλ ϑλϧ ϭ΃ ΔΑϠλ Δ΋ϳΑΎϳϼΧϟ΍ ϥϣ ΔϋϭϣΟϣ ΔϧϭϛϣΎϳϼΧϟ΍ ϥϣ ΔϋϭϣΟϣ Δϧϭϛϣ ϲϲ

  ΓέϣόΗγϣ ϲϣγΗ ΔϳέϳΗϛΑϟ΍  ΓέϣόΗγϣ ϲϣγΗ ΔϳέϳΗϛΑϟ΍ColonyColony  

Γ ϔϧ ϟ΍ Δ Ηϛ ϟ΍ Ύ ϼΧϟ΍ ΔϠΗϛ ϝΛ Η Γ Η ϟ΍Γ ϔϧ ϟ΍ Δ Ηϛ ϟ΍ Ύ ϼΧϟ΍ ΔϠΗϛ ϝΛ Η Γ Η ϟ΍Ύ ϼΧϟ΍ ϼΎ ϼΧϟ΍ ϼ •• ΓΩέϔϧϣϟ΍ ΔϳέϳΗϛΑϟ΍ ΎϳϼΧϟ΍ ϥϣ ΔϠΗϛ ϝΛϣΗ ΓέϣόΗγϣϟ΍ ΓΩέϔϧϣϟ΍ ΔϳέϳΗϛΑϟ΍ ΎϳϼΧϟ΍ ϥϣ ΔϠΗϛ ϝΛϣΗ ΓέϣόΗγϣϟ΍--ΎϳϼΧϟ΍ ϥϣ ϥϳϳϼϣΎϳϼΧϟ΍ ϥϣ ϥϳϳϼϣ

••ΓΩέΟϣϟ΍ ϥϳόϟΎΑ ΎϬΗϳ΅έ ϥϛϣϳΓΩέΟϣϟ΍ ϥϳόϟΎΑ ΎϬΗϳ΅έ ϥϛϣϳ

••ΔϠΛΎϣΗϣ ϥϭϛΗ ΎϳέϳΗϛΑϟ΍ ϥϣ ΩΣ΍ϭϟ΍ ωϭϧϟ΍ Ε΍έϣόΗγϣΔϠΛΎϣΗϣ ϥϭϛΗ ΎϳέϳΗϛΑϟ΍ ϥϣ ΩΣ΍ϭϟ΍ ωϭϧϟ΍ Ε΍έϣόΗγϣ

••νόΑϟ΍ ΎϬοόΑ ϥϋ ΎϳέϳΗϛΑϟ΍ ω΍ϭϧ΃ ίϳϳϣΗ Ϡϋ ΩϋΎγΗνόΑϟ΍ ΎϬοόΑ ϥϋ ΎϳέϳΗϛΑϟ΍ ω΍ϭϧ΃ ίϳϳϣΗ Ϡϋ ΩϋΎγΗ ••νόΑϟ΍ ΎϬοόΑ ϥϋ ΎϳέϳΗϛΑϟ΍ ω΍ϭϧ΃ ίϳϳϣΗ ϰϠϋ ΩϋΎγΗνόΑϟ΍ ΎϬοόΑ ϥϋ ΎϳέϳΗϛΑϟ΍ ω΍ϭϧ΃ ίϳϳϣΗ ϰϠϋ ΩϋΎγΗ
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