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ʅˍʹ˄ ˇˋˍʽˁʺ ˒˂ʶʴ˃ˇ˄ʺ ʶˉʽˋˎ˃ʲʰʾ˄ʶʽ ʻˊˈ˃ʲ˖ˋʹ ˍʹ˄ ʰʴʴʶʾ˖˄ ˍˇˎ 
ˉʶˊʽ-ʶ˄ʵˇˋˍʷˇˎ˃ʶ ˋˎ˄ʷˉʶʽʶˌΥ
Åɼʰˍʰˋˍˊˇ˒ʺ ˍˇˎ ˉʶˊʽˇˋˍʷˇˎ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ˄ʷˁˊ˖ˋʹ ˍˇˎ 
ʰ˄ˍʽˋˍˇʾ˔ˇˎ ˍ˃ʺ˃ʰˍˇˌ ˍˇˎ ˇˋˍˇˏ ˁʰʽ ˍʰ ʰˁˈ˂ˇˎʻʰ
Åʇˉˇˉʶˊʽˇˋˍʽˁˈʰˉˈˋˍʹ˃ʰ 
Åɮˉˈ˂ˎ˃ʰˇˋˍˇˏ  (sequestra )

ʆˇˉʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 
ˉˇˎ ʶ˃ˉˇʵʾʸˇˎ˄ 
ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 
ˍ˖˄ ʰ˄ˍʽʲʽˇˍʽˁ˗˄  
ˋˍʹ˄ ʶˋˍʾʰ ˍʹˌ 
˂ˇʽ˃˗˅ʶ˖ˌ



Åʅ˔ʹ˃ʰˍʽˋ˃ˈˌ ʲʽˇ˃ʶ˃ʲˊʱ˄ʹˌ(Biofilm)ʽʵʾ˖ˌ ǱŲȉȈȋŵɻŲ 
ȈȉȂȈÙŲȃųȃȄȓȆŴŀŷȋŶŴȋŀǺŶȎȆ
Åʃʰˊˇˎˋʾʰ ˅ʶ˄˖˄ˋ˖˃ʱˍ˖˄ Υʰˊʻˊˇˇˉ˂ʰˋˍʽˁʷˌ,ˎ˂ʽˁʱ 
ˇˋˍʶˇˋˎ˄ʻʷˋʶ˖ˌ

ʆˇˉʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 
ˉˇˎ ʶ˃ˉˇʵʾʸˇˎ˄ 
ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 
ˍ˖˄ ʰ˄ˍʽʲʽˇˍʽˁ˗˄  
ˋˍʹ˄ ʶˋˍʾʰ ˍʹˌ 
˂ˇʽ˃˗˅ʶ˖ˌ





Biofilms
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Illustration by Keith Kasnot, Scientific American 2001



ʁʄɸʁʃɮɹɲɹɼɮ ɳɾʊʇʆɳʇɾɮʆɮ όʃʄʁɸɳʅɳɹʅύ



ʂ˂ʶˌ ʰˎˍʷˌ ˇʽ ʵˎˋˁˇ˂ʾʶˌ ˇʵʺʴʹˋʰ˄ ˋˍʹ˄ 
ʰ˄ʱʴˁʹ ˍˇˉʽˁʺˌ ʰʴ˖ʴʺˌ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ 

ˋˎˋˍʹ˃ʱˍ˖˄ ʰˉʶ˂ʶˎʻʶˊ˗ˋʶ˖ˌ ʰ˄ˍʽʲʽˇˍʽˁ˗˄



ʃˇˏ ʰˉˇˋˁˇˉʶʾ ʹ ʻʶˊʰˉʶʾʰ ˃ʶˋ˖ ˋˎˋˍʹ˃ʱˍ˖˄ 
ʰˉʶ˂ʶˎʻʶˊ˗ˋʶ˖ˌ ʰ˄ˍʽʲʽˇˍʽˁ˗˄    

Åʁʽ Buchholdsˁ ʰʽ Engeldbrechṯ ˇ мфтл ʶ˒ʺˊ˃ˇˋʰ˄ˍʹ˄ ˍˇˉʽˁʺ ʰʴ˖ʴʺ ˃ʶ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ʰ˄ˍʽʲʽˇˍʽˁˇˏ ʰˉˈ ˉˇ˂ˎ˃ʶʻˎ˂ˇ˃ʶʻʰˁˊˎ˂ʽˁˈˍˋʽ˃ʷ˄ˍˇ PMMAˋˍˇ 
ˇˉˇʾˇ ʶʾ˔ʶ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ʰ˄ˍʽʲʽˇˍʽˁˈ όˁʰˍʱ ˁʰ˄ˈ˄ʰ ʴʶ˄ˍʰ˃ʽˁʾ˄ʹ-ʲʰ˄ˁˇ˃ˎˁʾ˄ʹ)

ɮˉˇˋˁˇˉˇˏˋʶΥ 

Åʅˍʹ˄ ˃ʶʴʱ˂ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʰ˄ˍʽʲʽˇˍʽˁ˗˄ ˋˍʹ˄ ʶˋˍʾʰ ˍʹˌ ˂ˇʽ˃˗˅ʶ˖ˌ ˃ʶ ˍʹ˄ 
ˉˊˇˋʵˇˁʾʰ ˁʰ˂˂ʽˍʷˊ˖˄ ʻʶˊʰˉʶˎˍʽˁ˗˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ

Åʅˍʹ˄ ˃ʶʾ˖ˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ʰʴ˖ʴʺˌ όiv ̋ per osʶˉс̔  ʶʲʵˇ˃ʱʵʶˌ-ʷ˖ˌ с 
˃ʺ˄ʶˌύ            ˁʰʽ ˍʹˌ ˍˇ˅ʽˁˈˍʹˍˇˌ



ǀǯǵǛǰ ǀǫǲǧǪǧǨǯǭǠǧǟǨǜǰǀǡǷǡǜǰ

Åʆˇ ˁʰˍʱ˂˂ʹ˂ˇ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˈ˒ʱˋ˃ʰ ʴʽʰ ˍʰ ˉʰʻˇʴˈ˄ʰ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ 
˂ˇʽ˃˗˅ʶ˖ˌ

Åɶ ˒ʰˊ˃ʰˁˇˁʽ˄ʹˍʽˁʺˋˍˇ ˉʱˋ˔ˇ˄ ʵʽʰ˃ʷˊʽˋ˃ʰ ʰˉˈ ˍʹ˄ ˂ˇʾ˃˖˅ʹΥˉˊʷˉʶʽ˄ʰ 
ʶˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰʽ ˇʽ ˃ʷʴʽˋˍʶˌ ʶˉʽˍˊʶˉˍʷˌ ˉˎˁ˄ˈˍʹˍʶˌ ˁʰʽ ˉˇ˂˂ʰˉ˂ʱˋʽʶˌ ˍ˖˄ MICs

Åɼʰ˂ʺ ʲʽˇʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˃ʶˍʱ ʰˉˈ ˔ˇˊʺʴʹˋʹ p.oʰ˄ˍʽʲʽˇˍʽˁ˗˄

Åɶ ʶˉʽʵʹ˃ʽˇ˂ˇʴʾʰ ˍʹˌ ʰ˄ˍˇ˔ʺˌ ˋˍˇ˄ ˔˗ˊˇ˄ˉˇˎ ˋˎ˄ʷʲʹ ʹ ˂ˇʾ˃˖˅ʹ

Åɼʰˍʱ˂˂ʹ˂ʹ ʵʽʱˊˁʶʽʰ ʰʴ˖ʴʺˌ 



ɰʰˁˍʺˊʽˇ ɮˉˇ˃ˈ˄˖ˋʹ 

Staphylococcus aureus 50-тл ҈Σ ˍˇ ˋˎ˄ʹʻʷˋˍʶˊˇ ˉʰʻˇʴˈ˄ˇ 

Coagulase negative staphylococci 30-рл҈Σ ˋʶ ˉʰˊˇˎˋʾʰ ˅ʷ˄˖˄ ˋ˖˃ʱˍ˖˄ 

Gram (-) h ʶˊˈʲʽʰ( .̄ .̝ Escherichia coli) нр҈Σ ˋʶ ˄ˇˋˇˁˇ˃ʶʽʰˁʺ ˂ˇʾ˃˖˅ʹ ʺ 

ʶˉʽ˃ˇ˂ˎˋ˃ʷ˄ˇ ʶˉʽˉ˂ʶʴ˃ʷ˄ˇ ˁʱˍʰʴ˃ʰ

Pseudomonas aeruginosa рл҈Σ ˋʶ ˃ʶˍʰˍˊʰˎ˃ʰˍʽˁʺ 

ˇˋˍʶˇ˃ˎʶ˂ʾˍʽʵʰόˉΦ˔Φ ˉʱˍʹ˃ʰ ˁʰˊ˒ʽˇˏύΣ 

ˋʶ ˔ˊʺˋˍʶˌ L± ˇˎˋʽ˗˄ 

Salmonellasp. нл҈Σ ˋʶ ʵˊʶˉʰ˄ˇˁˎˍˍʰˊʽˁʺ ˄ˈˋˇ 

Streptococcus pneumoniae нл҈Σ ˋʶ ʵˊʶˉʰ˄ˇˁˎˍˍʰˊʽˁʺ ˄ˈˋˇ 

ɮ˄ʰʶˊˈʲʽʰ  р҈ ˍˇˎ ˋˎ˄ˈ˂ˇˎΣ ˃ʽˁˍʷˌ ˂ˇʽ˃˗˅ʶʽˌ 

ʅˎ˄ʺʻʹ ʲʰˁˍʹˊʽʰˁʱ ʰʾˍʽʰ ˔ˊˈ˄ʽʰˌ 
ˇˋˍʶˇ˃ˎʶ˂ʾˍʽʵʰˌ. 



ʃɮɸʁɱʁɿɮ ɮɹʆɹɮ ʅɳ ʁʄɸʁʃɮɹɲɹɼɳʅ ɽʁɹɾʍʀɳɹʅ 
ɾɳ ɳɾʊʇʆɳʇɾɮʆɮ

ÅCoagulase negativeStaphylococci(CNS) 20-43%

ÅStaphylococcus aureus 12-25%

Åʃˇ˂ˎ˃ʽˁˊˇʲʽʰˁʷˌ 10-19%

ÅGram-ʰˊ˄ʹˍʽˁʱʲʰˁˍʹˊʾʵʽʰ 3-11%

ÅStreptococcus spp 8-10%

Åɮ˄ʰʶˊˈʲʽʰʲʰˁˍʺˊʽʰˉ˔ P.acnes  (TJA ̠ ˃ˇˎ ʷ˖ˌ мт҈ύ   н-10%

ÅEnterococcus spp 3-7%

ÅCandida sp, Brucella sp, Mycobacterium sp, P.acnes ˋˉʱ˄ʽʰ*

Åɾʹ ʰ˄ʾ˔˄ʶˎˋʹ ˉʰʻˇʴˈ˄ˇˎ                                                 у-19%

Å *ˉʽʻʰ˄ʺ ʰˏ˅ʹˋʹ ˋˎ˔˄ˈˍʹˍʰˌ ʶ˅ʰʽˍʾʰˌ ˔ˊʺˋʹˌ anti-TNF ɹ ʽʰ RA

ʆˇ Propionibacterium acnesʁʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˋˎ˔˄ˈ ˋʶ ˂ˇʽ˃˗˅ʶʽˌ ʰˊʻˊˇˉ˂ʰˋˍʽˁ˗˄˗˃ˇˎ

Widmer A.F, Clin Infect Dis 2001;33:94-106

KŬȊŮȈȈŬȇȌɸȌȖȈȌȏ Ǭ. ǭȌȆȉȗȋŮȆȎ ȌůŰȗȊ. ǴŰȌ: ũȆŬȉŬȍǽȈȈȌȏ Ǩ, ǭȌȆȉȗȋŮȆȎ ȇŬȆ ǥȊŰȆȉȆȇȍȌȁȆŬȇǾ ǷȄȉŮȆȌȅŮȍŬɸŮǿŬ, 2009

>50% Gram + 



ȷɁɇȽɆɇȷūɈȿɃȾɃȾȾȽȾȺɆ ȺɄȽȿɃũȺɆ

ɀSSA

Â KɚɞɝŬəɘɚɚɑɜɖ

ÂȹɘəɚɞɝŬəɘɚɚɑɜɖ

ÂȾɚɘɜŭŬɛɡəɑɜɖ

ÂɅɘűŬɛˊɘəɑɜɖ(+) ɑɜ

ɀRSA
Â BŬɜəɞɛɡəɑɜɖiv

Â ɇŮɥəɞˊɚŬɜɑɜɖiv ɐ im

Â ȿɘɜŮɕɞɚɑŭɖp.oŮɥs ɐ iv

Â ȹŬˊŰɞɛɡəɑɜɖ

AɜɎɚɞɔŬɛŮ Űɞ ŬɜŰɘɓɘɧɔɟŬɛɛŬ

Â ɆɘˊɟɞűɚɞɝŬůɑɜɖ-ɀɞɝɘűɚɞɝŬůɑɜɖ

Â ɇɟɘɛŮɗɞˊɟɑɛɖ/ůɞɡɚűŬɛŮɗɞɝŬɕɧɚɖ

Â ŰŮŰɟŬəɡəɚɑɜɖ

Â ȾɚɘɜŭŬɛɡəɑɜɖ

Â ūɞɡůɘŭɘəɧɞɝɨ

Â ɅɘűŬɛˊɘəɑɜɖ

+



ŰŴȉŲÙŴɻŲ

ǶŴȃȉȈȋȉǿȃȄȑȊ 
ȄŲȂŲȉȃŵŀȑȊ

ǴȈÙȃȄǼ ŲȆŶȃŀȃȄȉȈǾȃŲȄǼ
ŲǿȎǿǼ(ŲŷȈȉǺ ŀȑȆȈȆ ŶŲ 
ŵȋŵŶǼŀŲŶŲ  ŲÙŴȅŴȂŴȉȓŵŴȎȊ
ŲȆŶȃǾȃȈŶȃȄȓȆ)

ǭȁ ǾȃȈŲÙȈȃȄȈųȈŀǼŵȃŀŲ
ŵȋŵŶǼŀŲŶŲ ŀŴŶŲŷȈȉǺȊ 
ŲȆŶȃŀȃȄȉȈǾȃŲȄȓȆ
ŷŲȉŀǺȄȎȆ

ǦȃȈŲÙȈȃȄȈųȈŀǼŵȃŀŲ
ŵȋŵŶǼŀŲŶŲ ŀŴŶŲŷȈȉǺȊ 
ŲȆŶȃŀȃȄȉȈǾȃŲȄȓȆ
ŷŲȉŀǺȄȎȆ

ǳȋŵŶȁŀŲŶȃȄǼ

ŲȆŶȃŀȃȄȉȈǾȃŲȄǼ

ǥǿȎǿǼ(iv Ǽper 

os)



ɉȷɅȷȾɇȼɅȽɆɇȽȾȷ ɆɈɆɇȼɀȷɇɋɁ ɇɃɄȽȾȼɆ 

ȷɄɃȹȺɆɀȺɈɆȺɋɆ ȷɁɇȽȸȽɃɇȽȾɋɁ
(Kanellakopoulou & Giamarellos-Bourboulis. Drugs 2000, 59: 1223)

ȷɄȷɅȷȽɇȼɇȼ ȼ ȸȽɃɆɈɀȸȷɇɃɇȼɇȷ

ȾȷȽ ȼ ɀȼ ȹȽȷɇȷɅȷɉȼ ɇȼɆ ɀȼɉȷɁȽȾȼɆ ȷɁɇɃɉȼɆ ɇɃɈ ɃɆɇɃɈ

ɀȼ-ȸȽɃȷɄɃȽȾɃȹɃɀȼɆȽɀȷ

(ˊɢ PMMA ůűŬɑɟɑŭɘŬ,

ˊɞɘəɑɚŬ çŰůɘɛɏɜŰŬè)

ȸȽɃȷɄɃȽȾɃȹɃɀȼɆȽɀȷ

(ˊɞɚɡɛŮɟɐ ɔŬɚŬəŰɘəɞɨ,ŪŮɘɥəɧŬůɓɏ-

ůŰɘɞ,űɤůűɞɟɘəɧ

ŬůɓɏůŰɘɞ,ɗɟɧɛɓɞɘ ɘɜɩŭɞɡɠ)



ɞɩɞɧɠɜɴɫɞɢɫ 

ɬʋ ʃʀʅʛʆʝɻʎɼʘʎʐʅʋ 
ɻʌʋʆɻʇʀʚʐɻʅ ʆɻʅ 
stimulant ʙplaster of 

paris

ɬʋ ʒʖʎʒʋʍʅʆʝ ɻʎɼʘʎʐʅʋ 
(ʑɿʍʋʊʑɻʌɻʐʚʐʂʏɊʔʍʂʎʅ
ʈʀʞʀʅ ʖʏ ʅʆʍʚʖʈɻ ʐʋʑ 
ʌʗʎʔʋʉʐʋʏ ʋʎʐʅʐʂʅʎʐʋʞ 
ʆɻʅ ɻʌʋʆɻʇʀʚʐɻʅ ʀʌʚʎʂʏ 
Norian skeletal repair 

system (NSRS)

ɬʋ ɾɻʇɻʆʐʅʆʝ ʋʊʑ
ʌʋʇʑʈʀʍʚʁʀʐɻʅʆɻʅ 
ʀʌʅʐʑɾʔʗʉʋʉʐɻʅ ʘʐʎʅ 
ʌʋʇʑʈʀʍʙ ʌʋʅʆʚʇʋʑ 
ʈʋʍʅɻʆʋʞ ɼʗʍʋʑʏ



ʋɮʄɮɼʆɶʄɹʅʆɹɼɮ ʅʇʅʆɶɾɮʆʍɿ ʆʁʃɹɼɶʅ 
ɮʃʁɲɳʅɾɳʇʅɳʍʅ ɮɿʆɹɰɹʁʆɹɼʍɿ

(Kanellakopoulou& Giamarellos-Bourboulis. Drugs 2000, 59: 1223)

ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ-˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ 

ɀȼ ȸȽɃȷɄɃȽȾɃȹɃɀȼɆȽɀȷ

Å ȹŮɜ ŬˊɞɘəɞŭɞɛɞɨɜŰŬɘɎɟŬ 

ŬˊŬɘŰŮɑŰŬɘ ɢŮɘɟɞɡɟɔɘəɎ ɖ 

ŬűŬɑɟŮůɖ Űɞɡ (ɛŮɘɞɜɏəŰɖɛŬ )

Å ɀŮɔɎɚɖ əɚɘɜɘəɐ ŮɛˊŮɘɟɘŬ

(ˊɚŮɞɜɏəŰɖɛŬ)

ȸȽɃȷɄɃȽȾɃȹɃɀȼɆȽɀȷ

Å ȷˊɞɟɟɞűɩɜŰŬɘəŬɘ ŭŮɜ 

ŬˊŬɘŰŮɑŰŬɘ ɢŮɘɟɞɡɟɔɘəɐ 

ŬűŬɑɟŮůɖ(ˊɚŮɞɜɏəŰɖɛŬ)

Å ˊŰɤɢɐ əɚɘɜɘəɐ ŮɛˊŮɘɟɘŬ

(ɛŮɘɞɜɏəŰɖɛŬ)



In vitro ǪǣǩǛǲǣǰ



Time (days)

ɄɃȿɈɀȺɅȼ ũȷȿȷȾɇȽȾɃɈɃɂȺɃɆ:
IN VITRO ȷɄɃȹȺɆɀȺɈɆȼȾȽɁɃȿɃɁɋɁ
(Kanellakopoulou K. et al. Antimicrob Agents Chemother 1999, 43: 714)
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K.Kanellakopoulouet al A A C, July 2009, p. 3106ς3107 Elution of moifloxacinand fusidicacid by StimulanTM. S.D., standard deviation

P.Panagopouloset al International Journal of Antimicrobial Agents 32 (2008) 485ς487

ɮˉʶ˂ʶˎʻʷˊ˖ˋʹ ʵʰˉˍˇ˃ˎˁʾ˄ʹˌ-˃ˇ˅ʽ˒˂ˇ˅ʰˋʾ˄ʹˌς˒ ˇˎˋʽʵʽˁˇˏ
ˇ˅ʷˇˌ ʰˉˈ CaSo4(stimulant or plaster of Paris)



Elution of moxifloxacin from Norian skeletal repair system 

(NSRS)and acrylic bone cement on the first 33 consecutive days

K. Kanellakopoulouet al. I.J. AntimicrobAgents28 (2006) 217ï220



ɾɹɮ ɿɳɮ ʃʄʁʅɳɱɱɹʅɶΥ ɳɾɰɮʃʆɹʅɾʁʅ 
ɮɿɸʄʍʃɹɿʁʇ ʁʅʆʁʇ

(KanellakopoulouK, et al. J Biomed Mater Res 2010, 92A: 52)





ɉɟɧɜɞɠ(ɖɛɏɟŮɠ)

ȷɄɃȹȺɆɀȺɈɆȼɀɃɂȽūȿɃɂȷɆȽɁȼɆ
(Kanellakopoulou K, et al. J Biomed Mater Res 2010, 92A: 52)
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In vitro h ˉʶ˂ʶˎʻʷˊ˖ˋʹ ʰ˄ˍʽʲʽˇˍʽˁ˗˄ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΥ ˈʽ̀ˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˍ˖˄ ʰ˄ˍʽʲʽˇˍʽˁ˗˄ ˉˇˎ 
ʰˉʶ˂ʶˎʻʶˊ˗˄ˇ˄ˇ˄ˍʰʽʰˉˈ ˈ˂ʰ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˍˇˉʽˁʺˌ 
ʰˉˇʵʶˋ˃ʶˏˋʶ˖ˌ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍˁʱˎ˕ʹ˂ʱ όˉ˂ʹ˄ ˍʹˌ 
ˍʶʿˁˇˉ˂ʰ˄ʾ˄ʹˌ)ˉˇ˂˂ʰˉ˂ʰˋʾ˖ˌˎ˕ʹ˂ˈˍʶˊʰ ˍ˖˄ MICs ̱ ˖˄ 
ˉʰʻˇʴˈ˄˖˄ ˁʰʽ ʴʽʰ ˃ʶʴʱ˂ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ό˃ʺ˄ʶˌύ



ɾʶ˂ʷˍʶˌ ˃ʶ ʸ˖ʿˁʱˉˊˈˍˎˉʰ



New Zealand Rabbit

ÅǱȉȈŵŲȉŀȈǿǼŵŴŵȋȆȂǼȄŴȊųȃŲǾȃȓŵŴȎȊŴȃųȃȄȈȒ
ȂŲȅǺŀȈȋǿȃŲ10ȁŀǻȉŴȊÙȉȈŶȈȋȌŴȃȉȈȋȉǿŴɻȈȋ.

ÅǫȅȃŀŲŶȃȀȑŀŴȆȈȊȌȓȉȈȊŀŴŰ~ 20 C̄.

ÅǧȅŴȒȂŴȉȁÙȉȑŵǾŲŵȁŵŴŶȉȈŷǼȄŲȃȆŴȉȑŴȄŶȑȊŲÙȑ
ŶȃȊŶŴȅŴȋŶŲɻŴȊ10ȓȉŴȊÙȉȈŶȁȊŴÙŴŀǾǺŵŴȎȊ.



ǱŲȉŲŵȄŴȋǼ ŴȆȈŷȂŲȅŀɻŵŀŲŶȈȊ

ǫȅȃȆȃȄȑŵŶǻȅŴȌȈȊStaphylococcus aureus (ǩA-
MRSA) Ǽpseudomonas aeruginosa ŴȋŲɻŵȂȁŶȈ
ŵŶȈȋÙȑŀŴȅǻŶȁŲȆŶȃǾȃȈŶȃȄȑ(MICȊ)

ǥȉŲɻȎŵȁŵŶȈ0,5 ŶȁȊȄȅɻŀŲȄŲȊMcFarland . TȈŶŴȅȃȄȑŴȆȈŷȂǺȅŀȃŵŀŲÙŴȉȃŴɻȌŴ108

cfu / ml.



3 ǶǧǪǲǰǵǲůǧǪǥ
1ȈǶǧǪǲǰǵǲůǧǪǰ

ǱȉȑȄȅȁŵȁ  ÙŴȃȉŲŀŲŶȃȄǼȊ ȈŵŶŴȈŀȋŴȅɻŶȃųŲȊ

2ȈǶǧǪǲǰǵǲůǧǪǰ  (21 ŀǻȉŴȊ ŀŴŶǺ ŶȈ 1Ȉ)

ǶŴȃȉȈȋȉǿȃȄȑȊ ȄŲȂŲȉȃŵŀȑȊ: ǰŀǺųŴȊ ǥ,Ǧ,ů,æ

ǞȆŲȉȇȁ ȂŴȉŲÙŴɻŲȊ : ǰŀǺųŴȊ Ǧ,ů,æ

3ȈǶǧǪǲǰǵǲůǧǪǰ

ǧȋȂŲȆŲŵɻŲ



1ȈǶŴȃȉȈȋȉǿŴɻȈ
ǱȉȑȄȅȁŵȁ ÙŴȃȉŲŀŲŶȃȄǼȊ ȈŵŶŴȈŀȋŴȅɻŶȃųŲȊ

ǱȉȑȄȅȁŵȁȈŵŶŴȈŀȋŴȅɻŶȃųŲȊŵŶȁȆǺȆȎŀŴŶǺŷȋŵȁŶȁȊųŴȇȃǺȊȄȆǼŀȁȊǾǺŵŴȃŶȎȆ
ŀȈȆŶǻȅȎȆÙŴȃȉŲŀŲŶȃȄǼȊȈŵŶŴȈŀȋŴȅɻŶȃųŲȊȄŲŶǺNorden 1 ȄŲȃAndriole 2 ŀŴŀȃȄȉǻȊ
ŶȉȈÙȈÙȈȃǼŵŴȃȊ.

1. Norden CW, Kennedy E. Experimental osteomyelitis . A description of 
the model. J Infect Dis. 1970; 122: 410 -18.

2. Andriole VT, Nagel DA, Southwick WO. A paradigm for human
chronic osteomyelitis . JBJS(Am) . 1973; 55A: 1511-15.



1ȈǶŴȃȉȈȋȉǿŴɻȈ
ǱȉȑȄȅȁŵȁ ÙŴȃȉŲŀŲŶȃȄǼȊ ȈŵŶŴȈŀȋŴȅɻŶȃųŲȊ

ǞȄÙȅȋŵȁŀȋŴȅȃȄȈȒŲȋȅȈȒŀŴ
ŷȋŵȃȈȅȈǿȃȄȑȈȉȑ

ǞǿȌȋŵȁŶȈȋŀȃȄȉȈǾȃŲȄȈȒ
ŴȆȈŷȂŲȅŀɻŵŀŲŶȈȊMRSA
(0,1 ml ŵȋǿȄǻȆŶȉȎŵȁȊ108

cfu /ml )



ǥÙȑŵŶȁŀŲ ŀŲȅŲȄȓȆ ŀȈȉɻȎȆ 
ŵŶȁ Ȃǻŵȁ ÙȉȑȄȅȁŵȁȊ ŶȁȊ 

ÙŴȃȉŲŀŲŶȃȄǼȊ 
ȈŵŶŴȈŀȋŴȅɻŶȃųŲȊ



AÙȑŵŶȁŀŲŀŲȅŲȄȓȆ 
ŀȈȉɻȎȆ

F P



F P

ǵÙȈÙŴȉȃȈŵŶȃȄȑ
ŲÙȑŵŶȁŀŲ



ǱŲȆųȃŲŷȋŵɻŶȃȊ

F P



ȺɀūɈɇȺɈɆȼ 

: ŶȈȋ ŵȋŵŶǼŀŲŶȈȊ ŀŴŶŲŷȈȉǺȊ 
ŲȆŶȃǾȃȈŶȃȄȈȒ 

21 ȼɀȺɅȺɆ

2o ɢŮɘɟɞɡɟɔŮɑɞ



ǱŲȉŲŵȄŴȋǼ ŵȋŵŶǼŀŲŶȈȊ ŶȈÙȃȄǼȊ 
ŲÙȈųǻŵŀŴȋŵȁȊ ŲȆŶȃǾȃȈŶȃȄȈȒ

ǳȄȑȆȁ ŲȆŶȃǾȃȈŶȃȄȈȒ

ǳȋŵȄŴȋŲŵɻŲŷȈȉǻŲ ȂŴȃȃȄȈȒ ŲŵǾŴŵŶɻȈȋ StimulanÈ 
Kit


