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ɼʀʉʉɽʈʊɸʎʀʗ 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

ʅʘʫʯʥ ʝr ʨʫʢʦʚʦʜʠʪʝʣʠ: 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʯʣ.-ʢʦʨʨ. ʈɸʉʍʅ, ʧʨʦʬʝʩʩʦʨ                                              ɸ.ɺ. ʀʚʘʥʦʚ 

 

ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, 

ʩ.ʥ.ʩ.                                                                                       ɺ.ʈ. ʉʘʠʪʦʚ 
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ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ  
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ʈʅʇ ï ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʳ 

ʇʄ - ʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ 

Mʀʂ - ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠ ̫

ʉʕʄ - ʩʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʊʕʄ ï ʪʨʘʥʩʤʠʩʩʠʦʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ ʚ ʣʝʯʝʥʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʨʷʜ ʤʝʜʠʢʦ-

ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʵʚʦʣʶʮʠʦʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʤʠʢʨʦʙʘ ʠ ʭʦʟʷʠʥʘ, ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʅʝʢʨʦʙʘʢʪʝʨʠʦʟ ʠ ʙʨʫʮʝʣʣʝʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠʥʬʝʢʮʠʠ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʠʭ ʟʜʦʨʦʚʴʶ. ʆʩʦʙʦ 

ʦʧʘʩʝʥ ʙʨʫʮʝʣʣʝʟ - ʟʘʙʦʣʝʚʘʥʠʝ, ʩʦʟʜʘʶʱʝʝ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ 

(ʄ.ʀ. ɻʫʣʶʢʠʥ ʠ ʜʨ., 2008; ʄ.ʄ. ɾʝʣʫʜʢʦʚ ʠ ʜʨ., 2008; ɸ.ɺ. ʀʚʘʥʦʚ ʠ ʜʨ., 

2010; M.J. Corbel 1997, Boschiroli M.L. e.a., 2001; Dal S. Elmas, 2012; S.C. 

Olsen, 2013). 

ɺ ʩʠʩʪʝʤʝ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʤʥʦʛʠʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʠʚʦʪʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʛʨʘʣʘ 

ʠ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʠ ʙʨʫʮʝʣʣʝʟʦʤ ʞʠʚʦʪʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭ ʠʣʠ ʚʘʢʮʠʥ ʪʨʝʙʫʶʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ (ɸ.ɸ. ʉʘʤʦʣʦʚʦʚ, 1991, 1998; ʇ.ʂ. ɸʨʘʢʝʣʷʥ, 1997). 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʜʘʥʥʳʝ ʠʥʬʝʢʮʠʠ, ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

(ʀ.ɸ. ʂʦʩʠʣʦʚ, 1992; ʉ.ʂ. ɼʠʤʦʚ, 1995; ɺ.ɺ. ʉʦʯʥʝʚ ʠ ʜʨ., 1995, 1998; ɸ.ʅ. 

ʇʘʥʠʥ ʠ ʜʨ., 1998; ɸ.ɺ. ɾʘʨʦʚ ʠ ʜʨ., 2003; ʂ.ʄ. ʉʘʣʤʘʢʦʚ ʠ ʜʨ., 2005; ɼ.ɸ. 

ʍʫʟʠʥ, ʍ.ʅ. ʄʘʢʘʝʚ ʠ ʜʨ., 2010; F. Zhang et al, 2006; O. Megged et al, 2013; ʠ 

ʤʥ. ʜʨ.). 

ʇʨʠ ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʬʨʦʚʢʠ 

ʤʝʭʘʥʠʟʤʦʚ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʩʪʨʦʡʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ. ɺ ʮʝʣʷʭ 
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ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʵʣʝʢʪʨʦʥʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʨʘʩʪʘʶʱʝʤ ʠʥʪʝʨʝʩʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ï ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʠ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʩʢʘʥʠʨʫʶʱʝʡ ʢʦʥʬʦʢʘʣʴʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ɸ.ɺ. 

ʌʝʦʬʘʥʦʚ, 2007; ɼ.ɻ. ʉʤʠʨʥʦʚ, 2007; ɺ.ʈ. ʉʘʠʪʦʚ ʠ ʜʨ., 2011; M. Hartmann et 

al, 2010). ɺʳʷʚʣʷʝʤʳʝ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʢʨʠʪʝʨʠʠ, 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʱʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʙʘʢʪʝʨʠʡ 

(ʩʦʩʪʦʷʥʠʝ ʥʫʢʣʝʦʠʜʘ, ʤʝʤʙʨʘʥ, ʮʠʪʦʧʣʘʟʤʳ, ʥʘʣʠʯʠʝ ʦʩʦʙʳʭ ʩʪʨʫʢʪʫʨ, 

ʥʘʧʨʠʤʝʨ, ʧʠʣʝʡ), ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʜʦʧʦʣʥʷʶʪ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʦʙʲʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʠ ʥʘʛʣʷʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ çʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪè 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʘʢʮʠʥʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ.  

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ ʠ ʙʨʫʮʝʣʣʝʟʘ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, 

ʪʝʧʣʦʚʦʛʦ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʘʶʱʝʛʦ ʬʘʢʪʦʨʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʨʝʰʘʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʰʪʘʤʤʦʚ Fusobacterium necrophorum ç8TS630501è, 

ç12TSK630501è, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʚʝʪʦʚʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ. 

2. ʀʟʫʯʠʪʴ ʫʣʴʪʨʘʪʦʥʢʠʝ ʠʟʤʝʥʝʥʠʷ ʰʪʘʤʤʘ Fusobacterium 

necrophorum ç8TS630501è ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʨʘʟʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. 
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3. ʀʩʩʣʝʜʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ Brucella melitensis 

Rev-1, Brucella abortus ʰʪʘʤʤʦʚ 82 ʠ R-1096. 

4. ʋʩʪʘʥʦʚʠʪʴ ʫʣʴʪʨʘʪʦʥʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫ ʙʨʫʮʝʣʣ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʷ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʚʧʝʨʚʳʝ:  

1. ʀʟʫʯʝʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʢ ʰʪʘʤʤʦʚ Fusobacterium 

necrophorum ç8TS630501è, ç12TSK630501è, ʚʳʷʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʣʝʪʦʢ ʬʫʟʦʙʘʢʪʝʨʠʡ ʚʦ ʚʨʝʤʷ 

ʠʭ ʨʦʩʪʘ, ʥʘʣʠʯʠʝ ʚʝʟʠʢʫʣ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʥʘ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʢ ʘʜʛʝʟʠʠ. 

2. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʡ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ 

ʢʣʝʪʦʢ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʮʝʬʪʠʦʬʫʨʘ ʥʘʪʨʠʷ, 

ʪʠʣʦʟʠʥʘ ʪʘʨʪʨʘʪʘ ʠ ʬʦʩʬʦʤʠʮʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʭʘʥʠʟʤʘ ʠʭ ʜʝʡʩʪʚʠʷ. 

3. ʀʟʫʯʝʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʢ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ Brucella 

melitensis Rev-1 (S ï ʢʦʣʦʥʠʠ), Brucella abortus ʰʪʘʤʤʦʚ 82 (SR ʬʦʨʤʘ 

ʢʦʣʦʥʠʡ) ʠ R-1096 (R ï ʢʦʣʦʥʠʠ), ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ. ʋ ʢʣʝʪʦʢ Brucella melitensis Rev-1 ʠ Brucella abortus R-1096 

ʚʳʷʚʣʝʥʳ ʧʨʠʜʘʪʢʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʧʠʣʠ (ʬʠʤʙʨʠʠ) 

ʘʜʛʝʟʠʚʥʦʛʦ ʪʠʧʘ. 

4. ɺʳʷʚʣʝʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʙʨʫʮʝʣʣ, ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʷ ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʨʫʮʝʣʣ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʇʦʣʫʯʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ ʠ 

ʙʨʫʮʝʣʣʝʟʘ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʝʧʣʦʚʦʛʦ ʠ ʛʘʤʤʘ-
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ʠʟʣʫʯʘʶʱʝʛʦ ʬʘʢʪʦʨʦʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʚʘʢʮʠʥʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʭʝʤ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʙʦʣʝʟʥʷʭ, ʥʦ ʠ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʜʘʣɹʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʷʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚè 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

(ʤʠʢʨʦʙʠʦʣʦʛʠʝʡ, ʮʠʪʦʣʦʛʠʝʡ, ʵʤʙʨʠʦʣʦʛʠʝʡ ʠ ʪ.ʜ.). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

Å ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʰʪʘʤʤʦʚ Fusobacterium necrophorum ç8TS630501è ʠ ç12TSK630501è, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʢʣʝʪʦʢ ʬʫʟʦʙʘʢʪʝʨʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʟʠʢʫʣ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʥʘ 

ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʠʭ ʨʦʩʪʘ. 

Å ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʢ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ. ɺʳʷʚʣʝʥʠʝ ʥʘ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚʝʟʠʢʫʣ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʠ 

ʧʨʠʜʘʪʢʦʚ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʢʘʢ ʧʠʣʠ.  

Å ʋʣʴʪʨʘʪʦʥʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʨʫʮʝʣʣ ʠ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʷ. 

ɸʧʨʦʙʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ, ʦʙʩʫʞʜʝʥʳ ʠ ʦʜʦʙʨʝʥʳ ʥʘ ʝʞʝʛʦʜʥʳʭ 

ʟʘʩʝʜʘʥʠʷʭ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ʌɻɹʋ ʌʎʊʈɹ çɺʅʀɺʀè ʧʦ ʠʪʦʛʘʤ ʅʀʈ (ʂʘʟʘʥʴ, 

2008 - 2012), ʘ ʪʘʢʞʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, çɹʠʦʪʝʭʥʦʣʦʛʠʷ: 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ ʨʘʜʠʘʮʠʦʥʥʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè (ʂʘʟʘʥʴ, 

2010) ʠ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡè 

(ɻʦʨʥʦ-ɸʣʪʘʡʩʢ, 2011). 

ʇʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ 6 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 2 ʩʪʘʪʴʠ ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 
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ɺɸʂ ʠʟʜʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʠ ʫʪʚʝʨʞʜʝʥʥʳʝ ʈɸʉʍʅ. 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 140 ʩʪʨʘʥʠʮʘʭ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ, ʦʙʟʦʨʘ 

ʣʠʪʝʨʘʪʫʨʳ, ʤʝʪʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ, 

ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 53 ʨʠʩʫʥʢʘʤʠ ʠ ʩʦʜʝʨʞʠʪ 4 ʪʘʙʣʠʮʳ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʶʯʘʝʪ 181 ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ 95 ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. 
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1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

1.1 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʤʦʨʬʦʣʦʛʠʷ  

ʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ 

 

1.1.1 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Fusobacterium 

 

ʀʟ ʬʫʟʦʙʘʢʪʝʨʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʦʜʦʤ Fusobacterium, ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʫ ʜʚʫʭ ʚʠʜʦʚ:  

¶ Fusobacterium necrophorum (ʨʘʥʝʝ ʥʘʟʳʚʘʝʤʦʡ ʧʘʣʦʯʢʦʡ ʐʤʦʨʣʷ) - 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʢʠʰʝʯʥʠʢʘ 

ʯʝʣʦʚʝʢʘ, ʨʫʙʮʘ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʴ 

ʥʝʢʨʦʙʠʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ;  

¶ Fusobacterium nucleatum (ʧʘʣʦʯʢʘ ʇʣʘʫʪʘ) - ʧʨʝʚʘʣʠʨʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ ʠ ʚʦʟʙʫʜʠʪʝʣʴ ʟʘʙʦʣʝʚʘʥʠʡ ʜʝʩʝʥ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ.  

ʌʫʟʦʙʘʢʪʝʨʠʠ - ʦʙʣʠʛʘʪʥʳʝ ʘʥʘʵʨʦʙʳ, ʭʝʤʦʦʨʛʘʥʦʪʨʦʬʳ, ʦʙʣʘʜʘʶʪ 

ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʘ. ʌʫʟʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ (M.M. Garcia et al., 1992; T. 

Shibahara et al., 2002; ɼ.ʂ. ʅʦʚʠʢʦʚ ʠ ʜʨ., 2010). ʀʟʚʝʩʪʥʳ, ʢʘʢ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʳʝ, ʪʘʢ ʠ ʚʝʟʜʝʩʫʱʠʝ (ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ, ʚ ʨʘʟʥʳʭ ʮʝʥʦʟʘʭ) 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ.  

ɿʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʬʫʟʦʙʘʢʪʝʨʠʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʋ ʞʠʚʦʪʥʳʭ ʵʪʦ ʯʘʱʝ ʩʚʷʟʘʥʦ ʩ 

ʤʝʞʧʘʣʴʮʝʚʳʤ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ, ʧʝʯʝʥʦʯʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ, ʚʦʩʧʘʣʝʥʠʝʤ 

ʨʫʙʮʘ, ʜʠʬʪʝʨʠʝʡ ʪʝʣʷʪ (ʩʪʦʤʘʪʠʪ, ʣʘʨʠʥʛʠʪ ʠ ʬʘʨʠʥʛʠʪ) ʠ ʩ ʪʨʦʤʙʦʟʦʤ 

ʧʝʨʝʜʥʝʡ ʧʦʣʦʡ ʚʝʥʳ (M.M. Garcia et al., 1992).  

ʇʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʬʫʟʦʙʘʢʪʝʨʠʡ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʪʦʣʦʛʠʡ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʚ 

http://www.gastroscan.ru/handbook/118/4021
http://www.gastroscan.ru/handbook/118/4022
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ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʝʨʠʦʜʦʥʪʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ 

ʚʳʟʳʚʘʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʫʯʝʥʳʭ ʚʩʝʛʦ ʤʠʨʘ (Z.L. Tan, 1996; M.J. Avila-

Campos, V. Nakano, 2006).  

ɺʦ-ʧʝʨʚʳʭ, ʠʟ-ʟʘ ʯʠʩʣʘ ʠ ʯʘʩʪʦʪʳ ʧʨʦʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʡ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ, ʧʘʪʦʛʝʥʥʘʷ ʨʦʣʴ ʵʪʠʭ ʙʘʢʪʝʨʠʠ ʚʝʣʠʢʘ (J.L. Dzink et al., 1985, 1988; 

W.E.C. Moore, L.V.H. Moore, 1994), ʘ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʟʦʙʘʢʪʝʨʠʡ ʷʚʣʷʶʪʩʷ 

ʨʘʟʜʨʘʞʠʪʝʣʷʤʠ ʦʢʨʫʞʘʶʱʠʭ ʪʢʘʥʝʡ (Y. Ohmori, 1988; R. Pianotti, 1988; R. 

Claesson et al, 1990; P.M. Bartold et al., 1991; T. Sorsa et al., 1992), ʠʭ 

ʩʠʥʝʨʛʠʟʤ (ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ) ʩ ʜʨʫʛʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʚ ʩʤʝʰʘʥʥʳʭ 

ʠʥʬʝʢʮʠʷʭ (F. Feuille et al., 1994; I. Brook, I. Walker, 1986), ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʢʦʧʣʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʚ 

ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʠʟ ʚʠʜʦʚ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʩʚʷʟʘʥʳ ʩ ʧʝʨʠʦʜʦʥʪʘʣʴʥʦʡ ʙʦʣʝʟʥʴʶ, Fusobacterium ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʷʭ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ ʪʝʣʘ (W.E.C. 

Moore, L.V.H. Moore, 1994).  

ɺ-ʪʨʝʪʴʠʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʢʘʢ ʇʎʈ, ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 

ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ Fusobacterium ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʉ.ɸ. ʖʨʠʢ, 

2010). ɺ ʯʘʩʪʥʦʩʪʠ, ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʷʭ ʥʘʨʫʞʥʳʭ ʤʝʤʙʨʘʥʥʳʭ 

ʙʝʣʢʦʚ (V. Bakken et al., 1989; A.I. Bolstad, H.B. Jensen, 1993; A.I. Bolstad et 

al., 1994). ʅʘʨʫʞʥʳʝ ʤʝʤʙʨʘʥʥʳʝ ʙʝʣʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʘʛʨʝʛʘʮʠʠ (H. Takada et al., 1988; S.A. Kinder, S.C. Holt, 1989, 1993), 

ʢʣʝʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ (R. Benz, 1994), ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ (T. 

Sawai et al, 1982; S.P. Cohen et al, 1988; B.S. Speer et al, 1992). ʅʝʩʢʦʣʴʢʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʨʫʞʥʳʝ ʤʝʤʙʨʘʥʥʳʝ ʙʝʣʢʠ ʚʳʧʦʣʥʷʶʪ 

ʧʘʪʦʛʝʥʥʫʶ ʨʦʣʴ ʫ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (T.M. Buchanan, W.A. 

Pearce, 1979; S.C. Holt, T.E. Bramanti, 1991; M.J. Kuehn, N.C. Kesty, 2005).  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ, ʧʘʪʦʛʝʥʥʘʷ ʨʦʣʴ F. necrophorum 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ (Garcia et al., 1992). 

ʇʦʜʨʘʟʫʤʝʚʘʝʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ 
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ʪʦʢʩʠʥʳ, ʪʘʢʠʝ ʢʘʢ ʵʥʜʦʪʦʢʩʠʥ, ʛʝʤʦʣʠʟʠʥ, ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʠ ʘʜʛʝʟʠʥ ʠ ʜʨ. 

(ʅ.ɺ. ʄʝʣʴʥʠʢ, ʠ ʜʨ. 2009; M.M. Garcia et al., 1977; S.A. Kinder, S.C. Holt, 

1989, 1993; H. Nakagaki et al., 2010). 

ɺʦʟʙʫʜʠʪʝʣʴ ʧʨʦʥʠʢʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʨʘʥʝʚʳʝ 

ʫʯʘʩʪʢʠ ʢʦʞʠ ʠʣʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. ʈʘʟʤʥʦʞʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʤʝʩʪʘʭ 

ʧʝʨʚʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʢʨʦʟʦʤ ʪʢʘʥʝʡ ʟʘ ʩʯʝʪ ʜʝʨʤʘʪʦʥʝʢʨʦʪʠʯʝʩʢʠʭ, 

ʛʝʤʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʠ ʜʨ. ʩʚʦʡʩʪʚ ʚʦʟʙʫʜʠʪʝʣʷ. ɺʳʜʝʣʷʶʱʘʷʩʷ ʚ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ ʧʦʜʘʚʣʷʝʪ ʬʘʛʦʮʠʪʦʟ. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʬʫʟʦʙʘʢʪʝʨʠʠ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʵʥʜʦʪʦʢʩʠʥ (ʃʇʉ) (ɼ.ʂ. ʅʦʚʠʢʦʚ ʠ ʜʨ., 2010).  

Fusobacterium necrophorum ʧʨʦʜʫʮʠʨʫʝʪ ʣʝʡʢʦʪʦʢʩʠʥ (K. Narayanan et 

al., 2002; T.G. Nagaraja et al., 2005), ʚʳʟʳʚʘʶʱʠʡ ʛʝʤʦʣʠʟ ʠ ʧʦʚʨʝʞʜʘʶʱʠʡ 

ʣʝʡʢʦʮʠʪʳ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, F. necroforum ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʠʣʠ 

ʚʪʦʨʠʯʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʦʤ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʥʝʢʨʦʪʠʯʝʩʢʠʭ, 

ʛʥʦʡʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. ɽʛʦ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʣʝʡʢʦʪʦʢʩʠʥ, ʩ ʚʳʩʦʢʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ 

ʚʳʜʝʣʝʥʥʦʛʦ ʙʝʣʢʘ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʦʢʩʠʯʥʳʡ ʜʣʷ ʣʝʡʢʦʮʠʪʦʚ ʞʚʘʯʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺʠʜʠʤʦ ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʤʙʨʘʥʦʪʦʢʩʠʥʘʤ.  

ɺ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʠʨʦʭʝʪʘʤʠ ʬʫʟʦʙʘʢʪʝʨʠʠ ʚʳʟʳʚʘʶʪ ʘʥʛʠʥʫ ɺʝʥʩʘʥʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʥʝʢʨʦʪʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʤʠʥʜʘʣʠʥ. ʇʦ ʤʥʝʥʠʶ ɼ.ʂ. 

ʅʦʚʠʢʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (2010), ʧʘʪʦʛʝʥʝʟ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʙʘʢʪʝʨʠʡ ʩʝʢʨʝʪʠʨʦʚʘʪʴ ʬʦʩʬʦʣʠʧʘʟʫ ɸ (ʦʙʣʝʛʯʘʝʪ ʠʥʚʘʟʠʶ ʙʘʢʪʝʨʠʡ ʚ 

ʛʣʫʙʦʢʠʝ ʪʢʘʥʠ), ʣʝʡʢʦʮʠʜʠʥ (ʧʨʦʷʚʣʷʝʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʢʣʝʪʢʠ) (D.L. Emery et al., 1984). 

ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 

ʚʦʟʙʫʜʠʪʝʣʷ, ʥʘʣʠʯʠʷ ʚ ʤʝʩʪʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʘʩʩʦʮʠʘʮʠʡ 

ʧʘʪʦʛʝʥʥʦʡ, ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʝʛʦ 

ʨʘʟʚʠʪʠʷ, ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ ʠ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ.  
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ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʚʦʜʠʤʘʷ ʩ ʧʦʤʦʱʴʶ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʞʝ ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʫʟʦʙʘʢʪʝʨʠʡ ʠ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʦʪ 

ʙʘʢʪʝʨʦʠʜʦʚ ʠ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʠʤʦʨʬʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ. 

ʅʝʢʨʦʙʘʢʪʝʨʠʦʟ (necrobacteriosis) - ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʤʥʦʛʠʭ 

ʚʠʜʦʚ ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʢʘ, ʚ ʦʩʥʦʚʥʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʥʠʞʥʠʭ ʯʘʩʪʝʡ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʧʝʯʝʥʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ. 

ɺʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʠʣ ʈʦʙʝʨʪ ʂʦʭ ʚ 1881 

ʛʦʜʫ, ʠʟ ʠʟʲʷʟʚʣʝʥʠʡ ʨʦʛʦʚʠʮʳ ʙʘʨʘʥʘ ʧʨʠ ʦʩʧʝ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʣ ʫʯʝʥʠʢ ʠ 

ʢʦʣʣʝʛʘ ʌʨʠʜʨʠʭ ʃʝʬʬʣʝʨ ʚ 1884 ʛʦʜʫ. ʏʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʚʧʝʨʚʳʝ ʚ 1890 ʛ. 

ʚʳʜʝʣʠʣ ɹʘʥʛ. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʘʣʦʯʢʫ ʥʝʢʨʦʟʘ, ʦʙʥʘʨʫʞʠʚʘʝʤʫʶ ʧʨʠ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʝ, ʩʯʠʪʘʣʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ.  

ɺ ʈʦʩʩʠʠ ʧʝʨʚʳʤʠ ʙʦʣʝʟʥʴ ʠʟʫʯʘʣʠ ʉ.ɸ. ɻʨʶʥʝʨ (1915); ʅ.ʅ. ɸʥʜʨʝʝʚ 

ʠ ʇ.ɺ. ʊʘʚʝʣʴʩʢʠʡ (1931); ɸ.ɻ. ʈʝʚʥʠʚʳʭ (1932); ʌ.ʀ. ʂʘʛʘʥ, ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ, 

(1934); ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ (1945); ʉ.ʅ. ʄʫʨʦʤʮʝʚ, (1935); ʅ. ʂʘʤʙʫʣʠʥ (1937) ʠ 

ʜʨʫʛʠʝ. 

ɺ 1915 ʛ. ʉ.ɸ. ɻʨʶʥʝʨ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʵʪʠʦʣʦʛʠʠ 

ʙʦʣʝʟʥʠ ʠʛʨʘʝʪ ʨʦʣʴ Bacillus necrophorus. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʚ 1932 ʛʦʜʫ ɸ.ɻ. 

ʈʝʚʥʠʚʳʭ, ʚʧʝʨʚʳʝ ʚʳʜʝʣʠʣ ʤʠʢʨʦʙʘ ʦʪ ʙʦʣʴʥʦʛʦ ʦʣʝʥʷ, ʦʧʠʩʘʣ ʝʛʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ - 

ʚʦʩʧʨʦʠʟʚʝʣ ʟʘʙʦʣʝʚʘʥʠʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʯʘʣʠʩʴ ʰʠʨʦʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʩʥʝʥʠʶ ʨʦʣʠ ʤʠʢʨʦʙʘ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʢʘʢ ʫ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ, 

ʪʘʢ ʠ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

ʇʦ ʜʘʥʥʳʤ ʆ.ʀ. ʉʦʣʦʤʘʭʘ, ʃ.ɺ. ʂʠʨʠʣʣʦʚʘ (2001), ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʝʞʝʛʦʜʥʦ ʙʦʣʝʶʪ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʦʢʦʣʦ 7% ʢʨʫʧʥʦʛʦ ʠ 16% -

ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʷ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ 

ʤʝʩʪʦ ʧʦʩʣʝ ʣʝʡʢʦʟʘ ʠ ʪʫʙʝʨʢʫʣʝʟʘ, ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʵʪʦʡ 

ʠʥʬʝʢʮʠʝʡ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʝʞʝʛʦʜʥʦʤʫ ʧʦʚʳʰʝʥʠʶ. ʇʦ ʜʘʥʥʳʤ 

ʠʥʪʝʨʥʝʪ ʧʦʨʪʘʣʘ ɹʝʣʘʨʫʩʠ çAgropoisk.byè ʟʘ ʧʦʩʣʝʜʥʠʝ 20-25 ʣʝʪ 
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ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʚʳʰʣʘ ʚ 

ʩʪʨʫʢʪʫʨʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʥʘ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ (html:www. 

agropoisk.by). 

ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʛʜʝ 

ʥʘʥʦʩʠʪ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤ ʭʦʟʷʡʩʪʚʘʤ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʇʦ 

ʜʘʥʥʳʤ ʖ.ɼ. ʂʘʨʘʚʘʝʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (2003), ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʙʦʣʝʚʘʥʠʷ 

ʢʦʨʦʚʳ ʪʝʨʷʣʠ 30-40% ʤʘʩʩʳ ʪʝʣʘ ʠ ʜʦ ʦʜʥʦʡ ʪʦʥʥʳ ʤʦʣʦʢʘ. ɺ ʗʧʦʥʠʠ 

ʦʧʠʩʘʥʦ ʠ ʘʪʠʧʠʯʥʦʝ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʧʨʦʷʚʣʝʥʠʝ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ ʷʟʳʢʘ ʫ ʪʝʣʝʥʢʘ ʩ ʣʝʡʢʦʮʠʪʦʟʦʤ, ʚʳʟʚʘʥʥʳʤ ʙʘʢʪʝʨʠʷʤʠ F. 

necrophorum ʧʦʜʚʠʜ necrophorum, ʩʠʪʫʘʮʠʷ, ʢʦʪʦʨʘʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ (T. 

Shibahara et al., 2002), ʨʘʥʝʝ ʥʝ ʦʧʠʩʳʚʘʣʘʩʴ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ 

ʦʣʝʥʝʚʦʜʩʪʚʝ ʠʟ ʟʘʙʦʣʝʚʰʠʭ ʟʘ ʛʦʜ 50-70 ʪʳʩʷʯ ʞʠʚʦʪʥʳʭ 30-35% ʧʦʛʠʙʘʣʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʌɻʋ çʌʎʊʈɹ-

ɺʅʀɺʀè ʠ ʜʘʥʥʳʭ ɻʋɺ ʂʄ ʈʊ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʙʦʣʝʟʥʠ ʢʦʧʳʪʝʮ ʠ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʍ.ʅ. 

ʄʘʢʘʝʚ, ɼ.ɸ. ʍʫʟʠʥ, (2001); ɼ.ɸ. ʍʫʟʠʥ, ɼ.ʀ. ɸʣʝʢʩʘʥʜʨʦʚ, (2002). 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʦʣʴʥʳʭ ʠ 

ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʢʘʢ ʦʩʣʦʞʥʝʥʠʝ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʪʦʣʴʢʦ ʚ 15-20% ʩʣʫʯʘʷʭ 

ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʠʥʬʝʢʮʠʷ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʧʦʨʘʞʘʝʪ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʠ 

ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʚʠʜʝ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ 

ʦʨʛʘʥʝ, ʛʜʝ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. 

ʅʘʣʠʯʠʝ ʤʠʢʨʦʙʘ ʫʩʪʘʥʦʚʣʝʥʦ ʯʘʱʝ ʚʩʝʛʦ ʚ ʘʙʩʮʝʩʩʘʭ ʧʝʯʝʥʠ ʧʨʠ ʷʟʚʘʭ ʠ 

ʥʝʢʨʦʟʝ ʩʦʩʢʦʚ, ʚʳʤʝʥʠ, ʤʘʪʢʠ, ʵʥʜʦʤʝʪʨʠʪʘʭ, ʚʘʛʠʥʠʪʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʚʦʩʧʘʣʝʥʠʠ ʣʝʛʢʠʭ. ʆʜʥʘʢʦ ʵʪʠ ʧʦʨʘʞʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʠ ʧʨʦʪʝʢʘʶʪ ʧʦʜ ʚʠʜʦʤ ʜʨʫʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ɸ.ɺ. ʀʚʘʥʦʚ ʠ ʜʨ., 2011). 

ʇʨʠʯʘʩʪʥʦʩʪʴ ʬʫʟʦʙʘʢʪʝʨʠʡ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʢʨʦʟ ʪʢʘʥʠ ʠ ʩʝʧʪʠʮʝʤʠʶ (ʩʝʧʩʠʩ), ʜʦʣʛʦ ʥʝ 
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ʧʨʠʟʥʘʚʘʣʘʩʴ. ʉʦʦʙʱʝʥʠʷ ʦʙ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚʦ ʚʥʫʪʨʠʘʤʥʠʦʪʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʷʭ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʘʭ, ʪʨʦʧʠʯʝʩʢʠʭ ʷʟʚʘʭ ʠ ʨʘʟʚʠʪʠʠ 

ʧʝʨʠʦʜʦʥʪʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ, ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ 

(K.W. Bennett, 1993; A.I. Bolstad et al., 1996).  

ʌʫʟʦʙʘʢʪʝʨʠʠ ʧʨʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʭ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʚʪʦʨʠʯʥʳʝ 

ʛʘʥʛʨʝʥʦʟʥʳʝ ʠ ʛʥʦʡʥʦ-ʛʘʥʛʨʝʥʦʟʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʨʠ ʘʥʛʠʥʝ, ʛʝʨʧʝʪʠʯʝʩʢʦʤ 

ʩʪʦʤʘʪʠʪʝ, ʛʠʧʦʪʨʦʬʠʠ ʫ ʜʝʪʝʡ, ʧʨʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 

ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʬʫʟʦʩʧʠʨʦʭʝʪʦʟʘ - ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʤʠʥʜʘʣʠʥʘʭ, ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ (A.I. Bolstad et al., 

1996; ɽ.ɺ. ʄʘʪʠʩʦʚʘ ʠ ʜʨ., 2009; L. Kesic, 2008). 

ɺ ʈʦʩʩʠʠ ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʘʚʪʦʨʦʚ 

ʥʘʯʘʣʠʩʴ ʫʩʠʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʳʩʢʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʘʢʮʠʥ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ ʞʠʚʦʪʥʳʭ (ʉ.ʀ. ʃʦʧʘʪʠʥ, 2007).  

ʊʘʢ ʧʦ ʜʘʥʥʳʤ ɸ.ɸ. ʉʠʜʦʨʯʫʢ, ɸ. ɺʦʨʦʥʝʮ (2001), ʧʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥ 

ʥʝʢʦʚʘʢ ʠ ʥʝʢʦʚʘʢ-ʩʪʠʤʫʣ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ-ʜʚʫʭ ʣʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʟʢʦʤʫ 

ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʩʪʘʜʝ (ʩ 30 - 

50% ʜʦ 1-5%). ʂʘʢ ʫʢʘʟʳʚʘʶʪ ʘʚʪʦʨʳ, ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʘʢʮʠʥʘʮʠʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʩ ʜʨʫʛʠʤʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. ʊʘʢʦʛʦ ʞʝ ʤʥʝʥʠʷ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ɺ.ʖ. ʊʘʨʘʩʦʚ (2011), ʫʪʚʝʨʞʜʘʷ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʧʨʠ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʘʢʮʠʥ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʦʙʷʟʘʪʝʣʴʥʫʶ ʢʦʨʨʝʢʮʠʶ ʦʙʤʝʥʥʳʭ ʠ ʠʤʤʫʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. 

ʂʘʟʘʥʩʢʠʝ ʫʯʝʥʳʝ ʍ.ʅ. ʄʘʢʘʝʚ ʩ ʩʦʘʚʪʦʨʘʤʠ (2000) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥʳ ʩ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʟʚʦʣʠʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʝʝ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴ. 

ʖ.ɼ. ʂʘʨʘʚʘʝʚ ʩ ʩʦʘʚʪ., (2004) ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʠʣʠ, ʯʪʦ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʩʠʥ-ʚʘʢʮʠʥʘ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʦʣʦ 98% ʧʨʠʚʠʪʳʭ ʞʠʚʦʪʥʳʭ ʠ ʦʙʣʘʜʘʝʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ 
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ʵʬʬʝʢʪʦʤ. ʅʘʠʣʫʯʰʠʡ ʵʬʬʝʢʪ ʦʪʤʝʯʘʣʩʷ ʚ ʪʝʭ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʙʳʣʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʚʦʚʨʝʤʷ ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʨʝʟʢʘ ʢʦʧʳʪʮʝʚ ʫ 

ʞʠʚʦʪʥʳʭ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʤʝʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʚʘʢʮʠʥ, ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ. ʇʦ ʤʥʝʥʠʶ ʉ.ʀ. ɼʞʫʧʠʥʳ 

(2005); ɸ.ɸ. ʉʘʤʦʣʦʚʦʚʘ ʠ ʉ.ɺ. ʃʦʧʘʪʠʥʘ (2010); J.R. Campbell, J.J. McKinnon 

(2005), ʚ ʦʩʥʦʚʝ ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʤʝʨʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ ʚ ʙʦʨʴʙʝ ʩ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʨʷʜ ʚʦʧʨʦʩʦʚ ʚ ʯʘʩʪʥʦʩʪʠ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

 

1.1.2 ʄʦʨʬʦʣʦʛʠʷ ʬʫʟʦʙʘʢʪʝʨʠʡ 

ʌʫʟʦʙʘʢʪʝʨʠʠ - ʧʦʣʠʤʦʨʬʥʳʝ, ʯʘʱʝ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʝ, ʠʥʦʛʜʘ ʩ 

ʟʘʦʩʪʨʝʥʥʳʤʠ ʢʦʥʮʘʤʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ, ʰʠʨʠʥʦʡ 0,5-1,5 ʤʢʤ ʠ 

ʜʣʠʥʦʡ 1,5-3 ʤʢʤ ʠʣʠ ʜʣʠʥʥʳʭ (ʦʪ 30 ʜʦ 400 ʤʢʤ) ʥʠʪʝʡ. ʅʝʧʦʜʚʠʞʥʳ, ʥʝ 

ʠʤʝʶʪ ʞʛʫʪʠʢʦʚ, ʩʧʦʨ ʠ ʢʘʧʩʫʣ ʥʝ ʦʙʨʘʟʫʶʪ. ɺ ʩʚʝʞʠʭ ʢʫʣʴʪʫʨʘʭ, ʚ ʤʘʟʢʘʭ ʠʟ 

ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤʝʶʪ ʬʦʨʤʫ ʜʣʠʥʥʳʭ ʧʝʨʝʧʣʝʪʘʶʱʠʭʩʷ ʥʠʪʝʡ, 

ʦʢʨʘʰʝʥʥʳʭ ʟʝʨʥʠʩʪʦ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ ʥʘ ʪʘʢʠʭ ʥʠʪʷʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʦʣʙʦʚʠʜʥʳʝ ʫʪʦʣʱʝʥʠʷ, ʰʘʨʦʚʠʜʥʳʝ ʚʟʜʫʪʠʷ, ʦʢʨʘʰʠʚʘʶʱʠʝʩʷ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ (B.F. Langworth, 1977; ɽ.ɻ. ɿʝʣʝʥʦʚʘ, 2004; ʉ.ɺ. ʃʦʧʘʪʠʥ, 2005; 

ɼ.ʂ. ʅʦʚʠʢʦʚ ʠ ʜʨ., 2010). 

 

1.1.3 ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʘʪʦʛʝʥʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʦʜʘ Fusobacterium, 

ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʦ 

ʩʪʨʫʢʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ, ʠ ʦ ʢʣʝʪʦʯʥʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ.  

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʩʜʝʣʘʥʳ ʉʦʣʦʤʘʭʘ ʆ.ʀ. ʩ 
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ʩʦʘʚʪʦʨʘʤʠ ʚ 2000 ʛʦʜʫ. ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥ ʧʦʣʠʤʦʨʬʠʟʤ Fusobacterium 

necrophorum, ʢʣʝʪʢʠ ʧʨʦʧʘʩʩʘʞʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʣʦʯʢʘʤʠ 

ʨʘʟʥʦʡ ʜʣʠʥʳ ʠ ʢʦʨʦʪʢʠʤʠ ʥʠʪʷʤʠ ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ, ʜʣʷ ʢʫʣʴʪʫʨʳ 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʦʥʮʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʘʟʳ ʨʦʩʪʘ (18 ʯʘʩʦʚ) ʦʪʤʝʯʝʥʳ L-

ʬʦʨʤʳ ʠ ʩʬʝʨʦʧʣʘʩʪʳ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ (ʆ.ʀ. ʉʦʣʦʤʘʭʘ ʠ ʜʨ., 2000) ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʛʝʪʝʨʦʤʦʨʬʥʳʡ ʨʦʩʪ F. necrophorum ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ, ʫʩʠʣʠʚʘʶʱʠʡʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʩ ʚʦʟʨʘʩʪʦʤ ʢʫʣʴʪʫʨ. 

 ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʵʧʠʟʦʜʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ 

ʫʣʴʪʨʘʪʦʥʢʦʤ ʩʪʨʦʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ ʬʫʟʦʙʘʢʪʝʨʠʡ - Fusobacterium 

necrophorum ʠ F. nucleatum.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʘʥʘʜʩʢʠʭ ʫʯʝʥʳʭ (M.M. Garcia et al., 1992) ʥʘ ʰʪʘʤʤʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʤʝʪʦʜʘʤʠ ʩʢʘʥʠʨʫʶʱʝʡ ʠ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 

Fusobacterium necrophorum ʠʤʝʶʪ ʧʘʣʦʯʢʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʨʘʟʣʠʯʥʦʡ 

ʜʣʠʥʳ. ʆʪʤʝʯʘʝʪʩʷ ʧʘʣʦʯʢʦʚʠʜʥʘʷ ʬʦʨʤʘ Fusobacterium nucleatum ʚʥʫʪʨʠ ʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʯʝʣʦʚʝʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʳʜʝʨʞʘʥʥʳʭ ʩ ʢʫʣʴʪʫʨʦʡ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50:1 (ʙʘʢʪʝʨʠʠ: 

ʥʝʡʪʨʦʬʠʣʳ) ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʅʴʶ-ʁʦʨʢ (D.F. ʄʘngan et 

al., 1989). ɺʦ ʚʩʝʭ ʦʧʠʩʳʚʘʝʤʳʭ ʩʣʫʯʘʷʭ ʫʣʴʪʨʘʪʦʥʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʠʪʝʚʠʜʥʳʝ ʬʦʨʤʳ, ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʝ ʠʣʠ ʢʦʣʙʦʦʙʨʘʟʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʫ 

ʬʫʟʦʙʘʢʪʝʨʠʡ, ʥʝ ʦʙʥʘʨʫʞʝʥʳ (V. Bakken, H.B. Jensen, 1986; A.I. Bolstad et 

al., 1996). ʅʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʦʙʣʘʜʘʣʠ ʟʘʢʨʫʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʄ.ʄ. 

Garcia et al., 1992). ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʤʥʝʥʠʝ, ʯʪʦ F. nucleatum, ʷʚʣʷʝʪʩʷ 

ʧʦʜʚʠʞʥʦʡ ʙʘʢʪʝʨʠʝʡ (V. Bakken, H.B. Jensen, 1986) 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. ɺʩʝ ʰʪʘʤʤʳ ʨʦʜʘ Fusobacterium ʠʤʝʶʪ 

ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʣʝʪʦʯʥʳʝ ʢʦʥʚʝʨʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʜʚʦʡʥʦʡ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ, ʪʦʥʢʦʛʦ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚʦʛʦ ʩʣʦʷ, ʧʦʩʣʝʜʥʠʡ 

ʨʘʟʜʝʣʷʝʪ ʧʦʧʦʣʘʤ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʜʚʦʡʥʦʡ 
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ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. ʇʝʧʪʠʜʦʛʣʠʢʘʥʦʚʳʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ 

ʵʣʝʢʪʨʦʥʥʦʧʣʦʪʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʩʣʦʡ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʦʡ ʠ 

ʜʚʦʡʥʦʡ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ. ʇʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʟʘʥʠʤʘʝʪ ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʦʡ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ 

ʚʳʷʚʠʣʦʩʴ ʢʘʢ ʵʣʝʢʪʨʦʥʥʦʩʚʝʪʣʳʝ ʦʙʣʘʩʪʠ ʩ ʪʦʥʢʠʤ ʵʣʝʢʪʨʦʥʥʦʧʣʦʪʥʳʤ 

ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚʳʤ ʩʣʦʝʤ, ʢʦʪʦʨʳʡ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʣʩʷ. ʇʣʘʟʤʘʪʠʯʝʩʢʘʷ 

ʤʝʤʙʨʘʥʘ ʚʠʜʥʘ ʢʘʢ ʪʨʝʭʩʣʦʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʦʙʥʘʷ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʝ.  

ɻʘʨʩʠʷ ʩ ʩʦʘʚʪʦʨʘʤʠ (ʄ.ʄ. Garcia et al., 1992) ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ 

ʢʘʧʩʫʣʦʧʦʜʦʙʥʦʡ ʦʙʦʣʦʯʢʠ ʫ ʙʠʦʚʘʨʘ ɸ ʰʪʘʤʤʘ Fusobacterium necrophorum 

ʚʳʜʝʣʝʥʥʦʛʦ ʫ ʯʝʣʦʚʝʢʘ ʧʨʠ ʥʝʢʨʦʙʘʮʠʣʣʝʟʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ 

(necrobacillary bronchopneumonia), ʢʦʪʦʨʘʷ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʠʚʘʣʘʩʴ 

ʨʫʪʝʥʠʝʤ ʢʨʘʩʥʳʤ. ʆʜʥʘʢʦ ʦʢʨʘʰʠʚʘʥʠʝ ʢʘʧʩʫʣʳ, ʙʳʩʪʨʦ ʫʤʝʥʴʰʘʣʦʩʴ ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʩʫʙʢʫʣʴʪʫʨʘʭ (ʧʝʨʝʩʝʚʘʭ). ʀʩʭʦʜʥʳʡ ʰʪʘʤʤ, ʥʝʧʨʝʨʳʚʥʦ 

ʧʝʨʝʩʝʠʚʘʝʤʳʡ ʢ ʢʨʦʣʠʢʘʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʠʨʫʣʝʥʪʥʦʩʪʠ (LA 19) 

ʧʨʦʷʚʣʷʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʨʫʪʝʥʠʝʤ ʢʨʘʩʥʳʤ. ʅʠ ʦʜʠʥ ʠʟ 

ʰʪʘʤʤʦʚ ʙʠʦʚʘʨʘ B ʥʝ ʧʦʢʘʟʘʣ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʧʦʤʠʥʘʶʱʠʡ 

ʢʘʧʩʫʣʫ ʚʦ ʚʨʝʤʷ ʦʢʨʘʰʠʚʘʥʠʷ ʨʫʪʝʥʠʝʤ ʢʨʘʩʥʳʤ. ʇʨʠʩʫʪʩʪʚʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʝʪʢʠ ʙʝʣʢʘ ʥʝ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʠ ʚ ʦʜʥʦʤ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ F. necrophorum. ʂʨʦʤʝ ʢʘʧʩʫʣʳ, ʢʘʥʘʜʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʚʥʝʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʘʭ ʙʠʦʚʘʨʘ B, ʚʦʢʨʫʛ ʤʥʦʛʠʭ ʢʣʝʪʦʢ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʣʠʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʣʝʥʴʢʠʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʧʫʟʳʨʴʢʠ ʠ ʯʘʩʪʠʮʳ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ (ʨʠʩ. 1, 2). 

ʕʪʠ ʧʫʟʳʨʴʢʠ ʙʳʣʠ ʵʣʝʢʪʨʦʥʥʦʧʣʦʪʥʳʝ, ʣʠʙʦ ʵʣʝʢʪʨʦʥʥʦ-

ʥʝʧʨʦʟʨʘʯʥʳʝ ʨʘʟʤʝʨʦʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 20 ʥʤ ʚ ʜʠʘʤʝʪʨʝ. ʅʘʙʣʶʜʘʣʠʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʦʙʦʜʥʳʝ, ʪʦʥʢʠʝ ʚʦʣʦʢʥʘ (ʬʠʙʨʠʣʣʳ), ʣʫʯʝʦʙʨʘʟʥʦ 

ʨʘʩʭʦʜʷʱʠʝʩʷ ʧʦ ʧʝʨʠʬʝʨʠʠ ʠ ʩʚʷʟʳʚʘʶʱʠʝ ʩʤʝʞʥʫʶ ʬʫʟʦʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʢʣʝʪʢʫ (ʨʠʩ. 1). 
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ʈʠʩ. 1ɸ ʠ 1ɹ. ɺʥʝʢʣʝʪʦʯʥʳʝ 

ʩʪʨʫʢʪʫʨʳ Fusobacterium necrophorum 

ʙʠʦʪʠʧʘ ɺ ʰʪʘʤʤʘ ʞʠʚʦʪʥʦʛʦ ʠ ʯʝʣʦʚʝʢʘ. 

FR 5119 ʠ FN 5164 (ʈʠʩ. 1ɸ ʠ 1ɹ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɹʦʣʴʰʠʝ ʩʪʨʝʣʢʠ ï 

ʬʠʙʨʠʣʣʷʨʥʳʡ ʤʘʪʨʠʢʩ; ʤʘʣʝʥʴʢʠʝ ʩʪʨʝʣʢʠ 

ï ʚʝʟʠʢʫʣʳ ʩ ʜʚʦʡʥʦʡ ʤʝʤʙʨʘʥʦʡ, ʧʦʭʦʞʠʝ 

ʥʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ. ʄʘʩʰʪʘʙ ï 0,5 Õʤ 

(ʄ.ʄ. Garcia et al., 1992). 

 

 

ʅʘ ʦʪʜʘʣʸʥʥʦʤ ʦʪ ʮʝʥʪʨʘ (ʜʠʩʪʘʣʴʥʦʤ) ʢʦʥʮʝ ʬʠʙʨʠʣʣ ʤʦʛʣʠ ʙʳʪʴ ʚʠʜʥʳ 

ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ. ʊʘʢʞʝ ʥʘ ʧʝʨʠʬʝʨʠʠ ʢʣʝʪʢʠ ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʪʨʝʭʩʣʦʡʥʳʝ ʪʨʫʙʯʘʪʳʝ ʬʨʘʛʤʝʥʪʳ (ʨʠʩ. 2, ʤʘʣʝʥʴʢʠʝ ʩʪʨʝʣʢʠ). ʉʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʫ 

ʮʝʧʦʯʢʝ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʚ F. necrophorum. ʇʫʟʳʨʴʢʠ ʠʤʝʶʪ ʨʘʟʤʝʨ 20 ʥʤ ʚ 

ʜʠʘʤʝʪʨʝ (ʄ.ʄ. Garcia et al., 1992). 

 

ʈʠʩ. 2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʫʟʳʨʴʢʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʚ ʙʳʯʴʝʤ 

ʰʪʘʤʤʝ Fusobacterium necrophorum 

ʙʠʦʪʠʧʘ ɸ, FN 2005. ɹʦʣʴʰʦʡ ʧʫʟʳʨʝʢ, 

ʩʦʜʝʨʞʘʱʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʵʣʝʢʪʨʦʥʦʧʣʦʪʥʳʝ ʯʘʩʪʠʮʳ, ʦʢʨʫʞʘʝʪ 

ʯʝʪʢʠʡ ʜʚʦʡʥʦʡ ʩʣʦʡ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

ʄʘʩʰʪʘʙ ï 0,5 Õʤ (Garcia et al., 1992). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʫʟʳʨʴʢʦʚ ʄʘʥʫʵʣʴ 

ɻʘʨʩʠʷ ʩ ʩʦʘʚʪʦʨʘʤʠ (1992) ʥʘʙʣʶʜʘʣʠ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʰʪʘʤʤʦʚ.  
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ʕʪʠ ʧʫʟʳʨʴʢʠ ʙʳʣʠ ʦʙʳʯʥʦ ʦʢʨʫʞʝʥʳ ʜʚʦʡʥʦʡ (ʜʚʫʭʩʣʦʡʥʦʡ) ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʦʡ ʠ ʩʦʜʝʨʞʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʵʣʝʢʪʨʦʥʦʧʣʦʪʥʳʡ ʤʘʪʝʨʠʘʣ (ʨʠʩ. 

3). ɿʘʯʘʩʪʫʶ ʦʥʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʢʣʝʪʦʯʥʦʡ ʨʝʧʣʠʢʘʮʠʝʡ ʠ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ 

ʤʝʩʪʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʛʦʨʦʜʢʠ. ʋ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʧʫʟʳʨʴʢʦʚ 

ʜʠʘʤʝʪʨʳ ʙʳʣʠ ʜʦ 2/3 ʨʘʟʤʝʨʘ ʬʫʟʦʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ. 

S. Miyazato ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ 1976 ʛʦʜʫ ʙʳʣʦ ʟʘʷʚʣʝʥʦ ʦ ʪʦʤ, ʯʪʦ 

ʰʪʘʤʤʳ F. necrophorum ʩʦʜʝʨʞʘʪ ʬʠʤʙʨʠʠ (ʧʠʣʠ). ɻʘʨʩʠʷ ʩ ʩʦʘʚʪʦʨʘʤʠ 

(ʄ.ʄ. Garcia et al., 1992) ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ 

ʬʠʤʙʨʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʠʣʠʷ ʧʨʦʜʫʙʣʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʷʧʦʥʩʢʠʭ ʫʯʝʥʳʭ.  

ʃʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ F. nucleatum ̫ ʚʣʷʶʪʩʷ ʵʥʜʦʪʦʢʩʠʥʘʤʠ (ʄ.ʄ. Garcia 

et al., 1975; K. Sveen, 1977) ʠ ʠʤʝʶʪ O-ʘʥʪʠʛʝʥʥʫʶ ʩʧʝʮʠʬʠʢʫ (T. Hofstad et 

al., 1979; T. Kristoffersen et al., 1971). ʆʥʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘʤ 

ʵʥʪʝʨʦʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʪʠʧʘ ʠ ʦʙʣʘʜʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ E. coli, 

ʧʦʣʠʢʣʦʥʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʝʡ B-ʢʣʝʪʢʠ, ʚʦʟʙʫʞʜʝʥʠʝʤ ʨʝʟʦʨʙʮʠʠ 

(ʨʘʩʩʘʩʳʚʘʥʠʷ) ʢʦʩʪʠ, ʠ ʧʨʦʜʫʢʮʠʝʡ ʠʥʪʝʨʣeʡʢʠʥʘ-1 (IL-1) ʤʘʢʨʦʬʘʛʘʤʠ (S. 

Hamada et al., 1988; T. Hofstad et al., 1993). ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʭʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ F. necrophorum ʙʳʣʘ 

ʦʧʠʩʘʥʘ ʚ 1993 K. Hermansson ʩ ʩʦʘʚʪʦʨʘʤʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʤʘʪʝʨʠʘʣʝ 

ʫʯʝʥʳʝ ʧʦʢʘʟʘʣʠ ʩʦʩʪʘʚ ʆ-ʘʥʪʠʛʝʥʘ ʚʠʨʫʣʝʥʪʥʦʛʦ ʬʘʢʪʦʨʘ ʬʫʟʦʙʘʢʪʝʨʠʡ 

(ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʦʣʠʩʘʭʘʨʠʜʥʳʡ ʢʦʤʧʦʥʝʥʪ ʃʇʉ) ʚ ʩʦʩʪʘʚʝ ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ. 

ɺ ʨʘʙʦʪʝ C.C. Johnson et al. (1989), ʧʦʢʘʟʘʥʦ ʥʘʨʫʰʝʥʠʝ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʬʝʨʦʧʣʘʩʪʦʚ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʩʨʝʜʝ 

ʪʨʘʥʩʠʥʜʫʮʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ (4,096 ʤʢʛ ʮʝʬʦʢʩʠʪʠʥʘ ʥʘ ʤʣ). ʂʣʠʥʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʜʝʬʝʢʪʦʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ ʥʝʷʩʥʘ, ʦʜʥʘʢʦ ʦʙ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ in vitro ʠʤʝʝʪʩʷ ʨʷʜ ʧʫʙʣʠʢʘʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ (Z.A. McGee et 

al., 1971). ɺ ʜʦʧʦʣʥʝʥʠʝ, ʦʥʠ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʢʫʣʴʪʫʨʝ, ʧʦʢʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʨʦʜʩʪʚʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. ʋʜʘʣʝʥʠʝ 
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ʠʥʜʫʮʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʦʙʳʯʥʦ ʚʳʟʳʚʘʝʪ ʨʝʚʝʨʩʠʶ 

ʨʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʟʘ ʩʝʨʠʡʥʳʤʠ 

ʩʫʙʢʫʣʴʪʫʨʘʤʠ, ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʝ L ʬʦʨʤʳ (ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʢʪʦʚʢʝ ɼʂʉ ʜʝʬʝʢʪ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ). ʕʪʦʪ ʧʝʨʝʭʦʜ, ʠʟ 

ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʚ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩ ʜʝʬʝʢʪʦʤ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʯʘʩʪʦ 

ʦʪʨʘʞʘʝʪ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ (P.B. Wyrick et al., 1973).  

ɺ ʨʷʜʝ ʩʚʦʠʭ ʨʘʙʦʪ, ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʩʢʘʥʠʨʫʶʱʘʷ ʠ ʪʨʘʥʩʤʠʩʩʠʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ) S.A. Kinder ʠ S.C. Holt 

(1989, 1993), ʠʩʩʣʝʜʦʚʘʣʠ Fusobacterium nucleatum ʊ18, ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

Porphyromonas (Bacteroides) gingivalis ʊ22. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʊʝʭʘʩʘ 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ F. nucleatum ʊ18 ʚʝʟʠʢʫʣ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ P. gingivalis ʊ22 ʦʪʤʝʯʝʥʦ ʩʢʦʧʣʝʥʠʝ ʫʛʣʝʚʦʜʦʚ 

ʚ ʚʠʜʝ ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ. ʕʪʠ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʨʘʟʫʶʪ 

ʢʦʣʦʥʠʠ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʘʭ. ʉʧʦʩʦʙʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʧʨʠʣʠʧʘʪʴ ʜʨʫʛ 

ʢ ʜʨʫʛʫ, ʦʙʨʘʟʦʚʳʚʘʪʴ ʘʛʨʝʛʘʪʳ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʤʤʫʥʦʙʣʦʪʪʠʥʛ ʬʨʘʢʮʠʠ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ 

Fusobacterium nucleatum ʊ18 ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʘʜʛʝʟʠʚʥʳʭ ʙʝʣʢʦʚ (42-ʢɼʘ 

OMP) ʠ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘʟʘʥʘ ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ ʪʦʣʴʢʦ ʚʦ 

ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʝ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʢʦʣʦʥʠʟʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ 

ʦʧʦʩʨʝʜʦʚʘʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʞʜʫ ʛʘʣʘʢʪʦʟʦʩʦʜʝʨʞʘʱʠʤʠ ʫʛʣʝʚʦʜʘʤʠ 

Porphyromonas gingivalis ʊ22 ʠ ʙʝʣʢʦʤ (42-ʢɼʘ OMP) ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ 

Fusobacterium nucleatum ʊ18.  

 

1.2 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʤʦʨʬʦʣʦʛʠʷ  

ʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʨʫʮʝʣʣʝʟʘ 

 

1.2.1 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧɻʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Brucella 

ɹʨʫʮʝʣʣʳ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ Huddleson (1928, 

1929) ʦʙʲʝʜʠʥʝʥʳ ʚ ʨʦʜ çBrucellaè. ʇʦ ʨʘʟʣʠʯʠʷʤ ʥʝʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
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ʩʚʦʡʩʪʚ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʨʘʟʠʪʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʨʛʘʥʠʟʤʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʢʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ) ʨʦʜ çBrucellaè 

ʧʦʜʨʘʟʜʝʣʝʥ ʥʘ ʰʝʩʪʴ ʚʠʜʦʚ: Brucella melitensis, Brucella abortus, Brucella 

suis, Brucella neotomae, Brucella ovis, Brucella canis (ʅ.ʇ. ʀʚʘʥʦʚ, 2007).  

ɹʨʫʮʝʣʣʳ ʠʤʝʶʪ ʢʘʢ ʦʙʱʠʡ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʥʪʠʛʝʥ, ʪʘʢ ʠ 

ʨʘʟʣʠʯʥʳʝ ʜʨʫʛʠʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʘʥʪʠʛʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ ʪʝʩʪʦʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʝ ʯʘʱʝ ʩʦʦʙʱʘʣʠ ʦ ʚʳʜʝʣʝʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʘʪʠʧʠʯʥʳʭ 

ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʙʳʣʦ ʦʪʥʝʩʪʠ ʥʠ ʢ ʦʜʥʦʤʫ ʠʟ ʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʠʜʦʚ ʵʪʠʭ ʙʘʢʪʝʨʠʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʆʙʲʝʜʠʥʝʥʥʳʡ ʢʦʤʠʪʝʪ ʵʢʩʧʝʨʪʦʚ ʌɸʆ/ɺʆɿ (VI ʜʦʢʣʘʜ 

1986) ʧʦ ʙʨʫʮʝʣʣʝʟʫ ʧʦʩʪʘʥʦʚʠʣ, ʯʪʦ ʨʦʜ Brucella ʚʢʣʶʯʘʝʪ 6 ʚʠʜʦʚ, ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʙʠʦʚʘʨʦʚ. 

ʊʘʢ, B. abortus - ʜʝʚʷʪʴ (ʚʦʩʴʤʦʡ ʙʠʦʚʘʨ ʠʩʢʣʶʯʝʥ), B. melitensis ʠʤʝʝʪ 

ʪʨʠ ʙʠʦʚʘʨʘ, B. suis ï ʧʷʪʴ ʙʠʦʚʘʨʦʚ; B. neotomae, B. ovis ʠ B. canis ï ʧʦ 

ʦʜʥʦʤʫ ʙʠʦʚʘʨʫ.  

ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʠ ʙʠʦʚʘʨʦʚ, ʥʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʚʰʠʤʠʩʷ 

ʨʘʥʝʝ ʪʝʩʪʘʤʠ (ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʉʆ2, ʧʨʦʜʫʢʮʠʷ ʅ2S, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʢʨʘʩʢʘʤ), ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʠ ʜʨʫʛʠʝ ʢʨʠʪʝʨʠʠ: ʩʧʦʩʦʙʥʦʩʪʴ ʙʨʫʮʝʣʣ ʢ 

ʘʛʛʣʶʪʠʥʘʮʠʠ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʩʳʚʦʨʦʪʢʘʤʠ "ɸ" ʠ "ʄ", ʘ ʪʘʢʞʝ R-

ʩʳʚʦʨʦʪʢʦʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʨʫʮʝʣʣʝʟʥʳʤ S- ʠ R- ʬʘʛʘʤ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʫʛʣʝʚʦʜʦʚ. 

ʇʦ ʥʫʢʣʝʦʪʠʜʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʪʝʧʝʥʠ ʧʦʜʦʙʠʷ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ ʚʩʝ ʚʠʜʳ ʙʨʫʮʝʣʣ ʩʦʩʪʘʚʣʷʶʪ ʢʦʤʧʘʢʪʥʫʶ ʛʨʫʧʧʫ, 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʫʶ ʥʘ ʫʨʦʚʥʝ ʚʠʜʘ (ɺ.ʀ. ʄʝʣʴʥʠʯʝʥʢʦ ʠ ʜʨ., 1987; ɸ.ʄ. 

ɸʣʠʤʦʚ, 1992). 

ʆʩʥʦʚʥʳʤ ʭʦʟʷʠʥʦʤ ʫ ʚʩʝʭ ʜʝʚʷʪʠ ʙʠʦʚʘʨʦʚ ʚʠʜʘ B. abortus ʷʚʣʷʝʪʩʷ 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʘʨʥʦʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʠʝ 

ʦʙʳʯʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʬʦʨʤʝ. ɸ ʫ ʙʠʦʚʘʨʦʚ B. melitensis 
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ʦʩʥʦʚʥʳʤ ʭʦʟʷʠʥʦʤ ʷʚʣʷʶʪʩʷ ʦʚʮʳ ʠ ʢʦʟʳ. ɺʠʜ B. melitensis ʚʳʩʦʢʦ 

ʧʘʪʦʛʝʥʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʨʠʯʝʤ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ 

ʵʧʠʜʝʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɹʠʦʚʘʨʳ 1, 2 ʠ 3 ʚʠʜʘ B. suis ʧʦʨʘʞʘʶʪ ʩʚʠʥʝʡ, 

ʙʠʦʚʘʨ 5 ï ʛʨʳʟʫʥʦʚ, ʘ ʙʠʦʚʘʨ 4 ï ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ. ɼʣʷ ʣʶʜʝʡ ʚʳʩʦʢʦ 

ʧʘʪʦʛʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʙʠʦʚʘʨʳ 1, 2 ʠ 5.  

ʀʥʬʝʢʮʠʦʥʥʳʡ ʵʧʠʜʠʜʠʤʠʪ, ʚʳʷʚʣʷʝʤʳʡ ʫ ʙʘʨʘʥʦʚ, ʚʳʟʳʚʘʝʪ - B.ovis. 

ʆʩʥʦʚʥʳʤ ʭʦʟʷʠʥʦʤ ʜʣʷ B. neotomae ʷʚʣʷʶʪʩʷ ʧʫʩʪʳʥʥʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʢʨʳʩʳ, ʜʣʷ B. canis ï ʩʦʙʘʢʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ 1961 ʛʦʜʫ ʅ.ʀ. ɼʘʚʳʜʦʚ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʉʉʉʈ 

ʚʳʜʝʣʠʣ ʰʪʘʤʤʳ ʙʨʫʮʝʣʣ ʦʪ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 

ʥʦʚʳʡ ʚʠʜ B. rangiferi turandi. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʦʪ ʚʠʜ ʥʝ ʧʦʣʫʯʠʣ, ʘ ʙʳʣ ʦʪʥʝʩʝʥ ʢ ʙʠʦʚʘʨʫ 4 B. suis. 

ʇʦʜʢʦʤʠʪʝʪ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʂʦʤʠʪʝʪʘ ʌɸʆ/ɺʆɿ ʚ 2010 ʛʦʜʫ, ʢ ʨʦʜʫ 

Brucella ʦʪʥʝʩ ʝʱʸ 4 ʚʠʜʘ: B. ceti, B. pinnipedialis, B. microti ʠ B. inopinata 

(www.the-icsp.org/subcoms/Brucella.html). ɼʚʘ ʧʝʨʚʳʭ ʚʠʜʘ ʧʦʨʘʞʘʶʪ 

ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʢʠʪʦʚ ʠ ʪʶʣʝʥʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʨʝʪʠʡ ï 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʤʳʰʝʡ-ʧʦʣʸʚʦʢ. 

ɹʨʫʮʝʣʣʝʟ ï ʟʦʦʥʦʟʥʦʝ ʦʩʦʙʦ ʦʧʘʩʥʦʝ ʠʥʬʝʢʮʠʦʥʥʦ-ʘʣʣʝʨʛʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʩʢʣʦʥʥʦʝ ʢ ʭʨʦʥʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ. ʇʨʦʪʝʢʘʝʪ ʧʦ ʪʠʧʫ 

ʭʨʦʥʠʦʩʝʧʩʠʩʘ ʩ ʜʣʠʪʝʣʴʥʦʡ ʣʠʭʦʨʘʜʢʦʡ, ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʥʝʨʚʥʦʡ, ʤʦʯʝʧʦʣʦʚʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ (ɼ.ʂ. ʅʦʚʠʢʦʚ ʠ ʜʨ., 2010). 

ʅʝʩʤʦʪʨʷ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʠʥʬʝʢʮʠʠ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʨʷʜ ʩʫʙʲʝʢʪʦʚ ʦʩʪʘʶʪʩʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ. ʊʘʢ, ʧʦ ʩʚʝʜʝʥʠʷʤ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘ ʌɻɹʋ çʎʝʥʪʨʘ ʚʝʪʝʨʠʥʘʨʠʠè ʥʘ 01.12.2012 

ʛʦʜʘ ʙʨʫʮʝʣʣʝʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤ ʧʫʥʢʪʘʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ: ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ - 54, ʈʝʩʧʫʙʣʠʢʝ ʂʘʣʤʳʢʠʷ - 45, 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ - 36, ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ - 27, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ - 27, ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ - ɸʣʘʥʠ ̫ - 19, ʈʝʩʧʫʙʣʠʢʝ 

ɼʘʛʝʩʪʘʥ - 13, ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ - 8, ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ - 8, ʈʦʩʪʦʚʩʢʦʡ 
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ʦʙʣʘʩʪʠ - 6, ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ - 5, ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʢʨʘʝ - 4, ʈʝʩʧʫʙʣʠʢʝ 

ɹʫʨʷʪʠʷ - 2, ʧʦ 1 ʧʫʥʢʪʫ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʝ ʀʥʛʫʰʝʪʠʷ, 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ, ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ. ɹʨʫʮʝʣʣʝʟ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʈʦʩʪʦʚʩʢʦʡ, ʉʘʨʘʪʦʚʩʢʦʡ, ɸʩʪʨʘʭʘʥʩʢʦʡ ʠ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʷʭ, ʈʝʩʧʫʙʣʠʢʘʭ ɸʜʳʛʝʷ, ɼʘʛʝʩʪʘʥ, ʊʳʚʘ, ʍʘʢʘʩʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ, ʂʨʘʩʥʦʜʘʨʩʢʦʤ, ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʠ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʷʭ 

(http://www.vet-center.ru/epizoo-situation). 

ɹʨʫʮʝʣʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʝʪʝʨʦʪʨʦʬʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ. ʆʥʠ ʩʧʦʩʦʙʥʳ 

ʨʘʩʪʠ ʥʘ ʤʥʦʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʙʘʢʪʝʨʠʡ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʧʝʯʝʥʦʯʥʦ-

ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ ʠ ʙʫʣʴʦʥ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʣʠʮʝʨʠʥʘ ʠ ʛʣʶʢʦʟʳ, ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʛʘʨ ɸʣʴʙʠʤʠ, ʵʨʠʪʨʠʪ-ʘʛʘʨ ʠ ʜʨʫʛʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. 

ɹʨʫʮʝʣʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʘʤʝʜʣʝʥʥʳʤ ʨʦʩʪʦʤ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, 

ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʚʳʝ ʛʝʥʝʨʘʮʠʠ ʢʫʣʴʪʫʨʳ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 37Áʉ, pH 6,8-7,2. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʢʫʣʴʪʫʨʳ ʨʘʟʚʠʚʘʶʪʩʷ ʙʳʩʪʨʝʝ ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ, ʥʦ ʠ ʫ 

ʥʠʭ ʣʘʛʬʘʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 18-30 ʯʘʩʦʚ. ɺʝʣʠʯʠʥʘ ʣʘʛʬʘʟʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ɹʨʫʮʝʣʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ. ʆʜʥʘʢʦ ʨʘʟʥʳʝ 

ʚʠʜʳ ʠ ʨʘʟʥʳʝ ʰʪʘʤʤʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʙʨʫʮʝʣʣ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ 

ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ. 

ʇʨʠʟʥʘʢ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʘʛʘʝʪʩʷ ʠʟ ʨʷʜʘ ʩʚʦʡʩʪʚ 

ʚʦʟʙʫʜʠʪʝʣʝʡ: ʝʛʦ ʘʛʨʝʩʩʠʚʥʦʩʪʠ (ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʟʘʱʠʪʥʳʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ), ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʪʦʢʩʠʥʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʥʘʣʠʯʠʶ 

ʵʥʜʦʪʦʢʩʠʥʘ, ʠʥʬʝʢʮʠʦʥʥʦʩʪʠ (ʩʧʦʩʦʙʥʦʩʪʠ ʚʟrʳʚʘʪʴ ʠʥʬʝʢʮʠʦʥʥʳʡ 

ʧʨʦʮʝʩʩ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ), ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʨ. ɺ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʪʝʣʴ ʠʥʬʝʢʮʠʦʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʝʪʩʷ ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʠʥʬʠʮʠʨʫʶʱʠʭ ʜʦʟʘʭ ï ʢʦʣʠʯʝʩʪʚʝ 
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ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʟʘʨʘʞʝʥʠʝ ʚʩʝʭ ʠʣʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʞʠʚʦʪʥʳʭ. 

ɹʨʫʮʝʣʣʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʜʘʞʝ 

ʯʝʨʝʟ ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʩʣʠʟʠʩʪʳʝ ʧʦʢʨʦʚʳ ʠ ʢʦʞʫ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʧʘʨʘʟʠʪʘʤ. ɺʦʟʙʫʜʠʪʝʣʠ ʞʠʚʫʪ ʠ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚʥʫʪʨʠ 

ʢʣʝʪʦʢ ʨʝʪʠʢʫʣʦ- ʥɻʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʤʦʛʫʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ 

ʚʥʝ ʢʣʝʪʦʢ. 

ʇʨʠ ʨʘʟʚʠʪʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʠʨʫʣʝʥʪʥʳʝ ʰʪʘʤʤʳ ʙʨʫʮʝʣʣ 

ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʳʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʪʢʘʥʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʯʘʛʦʚ ʥʝʢʨʦʟʘ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʨʫʮʝʣʣʝʟʘ 

ʛʨʘʥʫʣʝʤ ʠʟ ʵʧʠʪʝʣʠʦʠʜʥʳʭ ʠ ʛʠʛʘʥʪʩʢʠʭ ʢʣʝʪʦʢ. ɺ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʚʦʟʥʠʢʘʶʪ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ. 

ʉʝʣʝʟʝʥʢʘ ʠ ʧʝʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʳ ʚ ʨʘʟʤʝʨʝ, ʢʨʦʚʝʥʘʧʦʣʥʝʥʳ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʟʨʝʟʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʤʝʣʢʠʝ ʩʝʨʦʚʘʪʦʛʦ ʮʚʝʪʘ 

ʦʯʘʞʢʠ (ʇ.ɸ. ɺʝʨʰʠʣʦʚʘ ʠ ʜʨ., 1974; ʀ.ɸ. ʂʦʩʠʣʦʚ, 1999). 

ʀʟʫʯʝʥʠʝʤ ʙʨʫʮʝʣʣʝʟʥʦʛʦ ʠʤʤʫʥʦʛʝʥʝʟʘ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʇ.ɸ. ɺʝʨʰʠʣʦʚʘ, 1974; ʂ.ʄ. 

ʉʘʣʤʘʢʦʚ, 1977; ʂ.ʄ. ʉʘʣʤʘʢʦʚ ʠ ʜʨ., 1980; ɸ.ʄ. ʌʦʤʠʥ ʠ ʜʨ., 1998; ɸ.ʄ. 

ʌʦʤʠʥ, 2001; ʉ.ʌ. ʏʝʚʝʣʝʚ, 1983; ʇ.ʂ. ɸʨʘʢʝʣʷʥ ʠ ʜʨ., 2008; F.C. Eisenschenk 

et al., 1995; J.A.M. Muskens et al., 1996). ɸʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʤʫʥʦʛʝʥʝʟʘ ʙʨʫʮʝʣʣʝʟʘ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʤʫʥʠʪʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʙʨʫʮʝʣʣ ʩ ʢʣʝʪʢʘʤʠ ʦʨʛʘʥʠʟʤʘ (ʅ.ɿ. ʍʘʟʠʧʦʚ ʠ 

ʜʨ., 1980). ʋʩʧʝʭ ʚʘʢʮʠʥʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ, 

ʥʝʩʫʱʠʭ ʘʥʪʠʛʝʥʥʫʶ ʧʘʤʷʪʴ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ, 

ʩʯʠʪʘʝʪ E. Hampson (1986). ʇ.ɽ. ʀʛʥʘʪʦʚ ʠ ʩʦʘʚʪʦʨʘʤʠ (1983) ʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʘʢʪʠʚʥʦ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʠʤʤʫʥʦʛʝʥʝʟʘ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʠ ʧʘʪʦʛʝʥʝʟʘ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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1.2.2 ʄʦʨʬʦʣʦʛʠʷ ʙʨʫʮʝʣʣ 

ɹʨʫʮʝʣʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʯʝʥʴ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ 

ʰʘʨʦʚʠʜʥʦʡ, ʦʚʦʠʜʥʦʡ ʠ ʧʘʣʦʯʢʦʚʠʜʥʦʡ ʬʦʨʤʳ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ, ʠ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʨʝʧʘʨʘʪʝ ʙʨʫʮʝʣʣ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚʩʝ 

ʪʨʠ ʬʦʨʤʳ. ʈʘʟʤʝʨʳ ʙʨʫʮʝʣʣ, ʧʦ ʜʘʥʥʳʤ ʦʪʜʝʣʴʥʳʭ ʘʚʪʦʨʦʚ, ʚ ʩʨʝʜʥʝʤ 

ʨʘʚʥʳ: ʜʣʠʥʘ ï 0,6-1,5 ʤʢʤ, ʰʠʨʠʥʘ ï 0,3-0,6 ʤʢʤ (ʀ.ɸ. ʂʦʩʠʣʦʚ, 1999). ʇʦ 

ɼ.ʂ. ʅʦʚʠʢʦʚʫ (2010), ʙʨʫʮʝʣʣʳ ʤʝʣʢʠʝ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʢʢʦʙʘʢʪʝʨʠʠ, 

ʥʝ ʠʤʝʶʪ ʞʛʫʪʠʢʦʚ ʠ ʩʧʦʨ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʘʧʩʫʣʫ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ 

ʩʳʚʦʨʦʪʢʠ. 

ɸ.ɻ. ɿʦʣʦʪʘʨʝʚ ʠ ʜʨ., (2006) ʩʦʦʙʱʘʝʪ, ʯʪʦ ʚ ʦʢʨʘʰʝʥʥʳʭ ʤʘʟʢʘʭ 

ʙʨʫʮʝʣʣʳ ʠʤʝʶʪ ʚʠʜ ʢʦʢʢʦʚ ʠʣʠ ʦʚʦʠʜʦʚ, ʢʦʨʦʪʢʠʭ ʧʘʣʦʯʝʢ ʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʳʯʥʦ ʙʝʩʧʦʨʷʜʦʯʥʦ, ʘ ʠʥʦʛʜʘ - ʚ ʮʝʧʦʯʢʘʭ, ʘʛʨʝʛʘʪʘʭ ʣʠʙʦ 

ʧʦʧʘʨʥʦ. ʄʠʢʨʦʙʳ ɺ. melitensis ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʢʢʘʤʠ ʠ ʦʚʦ- 

ʠʜʘʤʠ ʜʠʘʤʝʪʨʦʤ 0,4 - 0,8 ʤʢʤ ʠ ʜʣʠʥʦʡ ʦʪ 0,5 ʜʦ 2,2 ʤʢʤ. ʂʣʝʪʢʠ ɺ. abortus 

ʠ ɺ. suis ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʝʝ, ʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ 

ʧʘʣʦʯʢʦʚʠʜʥʘʷ ʬʦʨʤʘ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʠ ʵʣʣʠʧʩʦʚʠʜʥʳʤʠ ʧʦʣʶʩʘʤʠ. 

ɼʠʘʤʝʪʨ ʙʨʫʮʝʣʣ ʢʦʨʦʚʴʝʛʦ ʪʠʧʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,4 ʜʦ 0,6 ʤʢʤ, ʘ ʜʣʠʥʘ - ʦʪ 

0,5 ʜʦ 3,0 ʤʢʤ. ʋ ʙʨʫʮʝʣʣ ʩʚʠʥʦʛʦ ʪʠʧʘ ʜʠʘʤʝʪʨ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,6-

0,8 ʤʢʤ, ʘ ʜʣʠʥʘ 0,6-3,0 ʤʢʤ. 

 

1.2.3 ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʙʨʫʮʝʣʣ 

 ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ (ɸ.ɸ. ɸʚʘʢʷʥ, 1972; ɸ.ɻ. ɿʦʣʦʪʘʨʝʚ, 2006) 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʥʳʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ Brucella melitensis, Br. abortus ʠ Br. suis, 

ʢʦʪʦʨʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʚʦʜʠʪʩʷ 

ʦʧʠʩʘʥʠʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ S-ʬʦʨʤ ɺ. melitensis. 

ʉʥʘʨʫʞʠ ʠʭ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʥʝʰʥʷʷ ʤʝʤʙʨʘʥʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, 

ʠʤʝʶʱʘʷ ʠʟʚʠʣʠʩʪʳʝ ʦʯʝʨʪʘʥʠʷ ʠ ʪʨʝʭʩʣʦʡʥʦʝ ʩʪʨʦʝʥʠʝ. ʆʥʘ ʦʙʨʘʟʦʚʘʥʘ 

ʜʚʫʤʷ ʦʩʤʠʦʬʠʣʴʥʳʤʠ ʩʣʦʷʤʠ, ʨʘʟʜʝʣʝʥʥʳʤʠ ʦʩʤʠʦʬʦʙʥʳʤ ʩʣʦʝʤ 
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ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 2,5 - 3,0 ʥʤ ʢʘʞʜʳʡ. ʄʝʞʜʫ ʚʥʝʰʥʝʡ ʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʘʤʠ ʠʤʝʝʪʩʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʟʤʝʨʳ ʠ ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʛʦ ʫ ʙʨʫʮʝʣʣ ʦʪʣʠʯʘʶʪʩʷ ʢʨʘʡʥʝʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ. ʋ ʦʜʥʠʭ ʢʣʝʪʦʢ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ ʥʘʩʪʦʣʴʢʦ 

ʧʣʦʪʥʦ ʧʨʠʤʳʢʘʝʪ ʢ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʝ, ʯʪʦ ʧʝʨʠʧʣʘʟʤʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʣʠ ʚʳʷʚʣʷʝʪʩʷ ʩ ʪʨʫʜʦʤ. ɼʨʫʛʠʝ ʢʣʝʪʢʠ ʦʪʣʠʯʘʶʪʩʷ ʢʦʣʝʙʘʥʠʝʤ ʪʦʣʱʠʥʳ 

ʧʝʨʠʧʣʘʟʤʳ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20 ʜʦ 50 ʥʤ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʫ ʢʣʝʪʦʢ 

ʚʘʨʴʠʨʫʝʪ ʩʪʨʫʢʪʫʨʘ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʋ ʦʜʥʠʭ ʦʩʦʙʝʡ 

ʦʥʦ ʟʘʧʦʣʥʝʥʦ ʜʦʚʦʣʴʥʦ ʛʦʤʦʛʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦ-

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʘ ʫ ʜʨʫʛʠʭ - ʣʠʰʴ ʛʣʳʙʢʘʤʠ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʝʨʠʧʣʘʟʤʘ ʪʨʝʪʴʝʛʦ ʚʘʨʠʘʥʪʘ ʢʣʝʪʦʢ ʥʝ ʩʦʜʝʨʞʠʪ ʪʘʢʠʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʢʪʨʦʥʘʤ. 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ ʙʨʫʮʝʣʣ, ʧʦʜʦʙʥʦ ʤʝʤʙʨʘʥʝ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ, ʠʤʝʝʪ ʠʟʚʠʣʠʩʪʳʝ ʢʦʥʪʫʨʳ ʠ ʦʙʨʘʟʦʚʘʥʘ ʪʨʝʤʷ ʩʣʦʷʤʠ, ʜʚʘ ʠʟ 

ʢʦʪʦʨʳʭ ʦʩʤʠʦʬʠʣʴʥʳʝ ʠ ʨʘʟʜʝʣʝʥʳ ʦʩʤʠʦʬʦʙʥʳʤ ʩʣʦʝʤ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,5 - 8,0 ʥʤ (ɸ.ɻ. 

ɿʦʣʦʪʘʨʝʚ ʠ ʜʨ., 2006). 

ʊʠʧʠʯʥʦʝ ʪʨʝʭʩʣʦʡʥʦʝ ʩʪʨʦʝʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʘ ʩʨʝʟʘʭ ʥʝ ʫ ʚʩʝʭ ʙʨʫʮʝʣʣ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʛʨʘʥʫʣʷʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʮʠʪʦʧʣʘʟʤʳ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʝʝ 

ʚʥʫʪʨʝʥʥʠʡ ʦʩʤʠʦʬʠʣʴʥʳʡ ʩʣʦʡ, ʘ ʫ ʢʣʝʪʦʢ ʩ ʪʝʩʥʳʤ ʢʦʥʪʘʢʪʦʤ ʚʥʝʰʥʝʡ ʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥ ʥʘʨʫʞʥʳʡ ʦʩʤʠʦʬʠʣʴʥʳʡ ʩʣʦʡ ʧʦʩʣʝʜʥʝʡ 

ʩʣʠʚʘʝʪʩʷ ʩ ʚʥʫʪʨʝʥʥʠʤ, ʠʜʝʥʪʠʯʥʳʤ ʧʦ ʧʣʦʪʥʦʩʪʠ ʢ ʵʣʝʢʪʨʦʥʘʤ ʩʣʦʝʤ 

ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ 

ʤʝʤʙʨʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʣʝʢʪʨʦʥʥʦ-ʧʨʦʟʨʘʯʥʳʤ ʩʣʦʝʤ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 3 ʥʤ. 

ʎʠʪʦʧʣʘʟʤʘ ʙʨʫʮʝʣʣ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʢʪʨʦʥʘʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʛʨʘʥʫʣ-ʨʠʙʦʩʦʤ ʠ ʧʦʣʠʩʦʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʝʪʦʢ. 

ɹʦʣʝʝ ʦʙʰʠʨʥʳʡ ʛʨʘʥʫʣʷʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʮʠʪʦʧʣʘʟʤʳ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʢʣʝʪʦʢ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʜʝʣʝʥʠʶ ʠ ʜʣʷ R-ʬʦʨʤ ʙʨʫʮʝʣʣ. 
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ʌʦʨʤʘ ʥʫʢʣʝʦʠʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʢʣʝʪʦʢ, ʪʘʢ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʩʨʝʟʘ. ʋ ʧʦʢʦʷʱʠʭʩʷ ʢʣʝʪʦʢ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʮʠʪʦʧʣʘʟʤʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʙʦʣʴʰʠʤʠ 

ʦʩʤʠʦʬʦʙʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʥʫʢʣʝʦʧʣʘʟʤʳ ʥʝʧʨʘʚʠʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʟʘʧʦʣʥʝʥʥʳʤʠ ʩʝʪʴʶ ʪʦʥʢʠʭ ʦʩʤʠʦʬʠʣʴʥʳʭ ʬʠʙʨʠʣʣ ɼʅʂ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʙʝʩʧʦʨʷʜʦʯʥʦ. 

ɺʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʘʢʫʦʣʠ ʠ ʚʢʣʶʯʝʥʠʷ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʙʨʫʮʝʣʣ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺʢʣʶʯʝʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ, 

ʦʚʘʣʴʥʫʶ ʣʠʙʦ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ ʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʢʣʝʪʦʢ, ʪʘʢ ʠ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ɸ.ɻ. ɿʦʣʦʪʘʨʝʚ ʠ ʜʨ., 2006). 

S. Petris et al., (1963) ʫ Br. abortus ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʤʝʪʠʣ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʥʦʦʛʨʘʥʠʯʝʥʥʳʝ ʚʝʟʠʢʫʣʳ. ʆʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʮʠʪʦʧʣʘʟʤʝ, ʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ. ɸʚʪʦʨʳ ʥʝ ʥʘʰʣʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦʪʰʥʫʨʦʚʢʠ ʚʝʟʠʢʫʣ ʠ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʠʭ 

ʫʯʘʩʪʠʝ ʚ ʘʵʨʦʙʥʦʤ ʜʳʭʘʥʠʠ, ʥʘʟʳʚʘʷ ʠʭ ʧʨʠʤʠʪʠʚʥʳʤʠ ʤʠʪʦʭʦʥʜʨʠʷʤʠ 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʧʦʣʥʦʮʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʙʨʫʮʝʣʣʳ 

ʨʘʟʤʥʦʞʘʶʪʩʷ, ʧʦʜʦʙʥʦ ʜʨʫʛʠʤ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ ʙʘʢʪʝʨʠʷʤ, ʧʫʪʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʪʷʞʢʠ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʝʪʢʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʥʚʘʛʠʥʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. ʇʦʩʣʝ ʜʝʣʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʨʘʚʥʦʚʝʣʠʢʠʝ ʠʣʠ 

ʥʝʦʜʠʥʘʢʦʚʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʢʣʝʪʢʠ  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʨʫʮʝʣʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʜʠʩʩʦʮʠʠʨʦʚʘʪʴ ʠʟ ʪʠʧʠʯʥʦʡ S-ʬʦʨʤʳ (ʛʣʘʜʢʠʝ ʢʦʣʦʥʠʠ) ʚ R-ʬʦʨʤʫ 

(ʰʝʨʦʭʦʚʘʪʳʝ ʢʦʣʦʥʠʠ) (ʀ.ɸ. ʂʦʩʠʣʦʚ ʠ ʜʨ., 1999). ɼʣʷ ʙʨʫʮʝʣʣ, ʢʘʢ ʠ ʜʣʷ 

ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ ʧʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʣʝʪʢʠ ʩ ʜʝʬʝʢʪʥʦʡ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ, ʠʣʠ L-ʬʦʨʤʳ (ʉ.ɺ. ʇʨʦʟʦʨʦʚʩʢʠʡ ʠ ʜʨ., 1981). L-ʬʦʨʤʳ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʚʣʠʷʥʠʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ) ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʢʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʟʝʨʝʥ, ʘʤʦʨʬʥʳʭ ʤʘʩʩ ʠ 

ʛʝʪʝʨʦʤʦʨʬʥʳʭ ʬʦʨʤ (ʀ.ɸ. ʂʦʩʠʣʦʚ ʠ ʜʨ., 1999; ɸ.ɻ. ɿʦʣʦʪʘʨʝʚ ʠ ʜʨ., 2006,). 
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ʀʟʤʝʥʯʠʚʦʩʪʴ ʙʨʫʮʝʣʣ ï ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ. ʇʨʠ 

ʜʠʩʩʦʮʠʘʮʠʠ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʷʪ ʛʣʫʙʦʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ, 

ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʦʩʥʦʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʠʢʨʦʙʘ (ʘʥʪʠʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʜʨ.), ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʣʦʛʠʠ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʨʫʮʝʣʣʝʟʘ (ɺ.ɻ. ʆʱʝʧʢʦʚ, 1990).  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʨʫʮʝʣʣʳ ʩ ʜʝʬʝʢʪʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ ʫʯʘʩʪʚʫʶʪ, ʢʘʢ 

ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʧʝʨʝʞʠʚʘʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʚ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʝ ʧʨʠ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʦʙʫʩʣʘʚʣʠʚʘʷ ʧʝʨʩʠʩʪʝʥʮʠʶ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ L-ʬʦʨʤ ʰʪʘʤʤʘ ɺ. ʘbortus 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ L-ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʨʫʮʝʣʣ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʧʦʪʝʨʝʡ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ. ɼʣʷ ʩʨʝʜʥʝʛʦ ʵʪʘʧʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʨʫʮʝʣʣ ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʴʮʝʚʳʭ ʟʘʤʢʥʫʪʳʭ ʤʝʤʙʨʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʢʘʢ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ, ʪʘʢ ʠ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ (ʀ.ɸ. ɹʘʟʠʢʦʚ, 

ɸ.ʀ. ɹʦʥʜʘʨʝʥʢʦ, 1991).  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʨʫʮʝʣʣʳ ʷʚʣʷʝʪʩʷ ʞʛʫʪʠʢʦʚʳʤʠ 

ʢʣʝʪʢʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʞʛʫʪʠʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʩʪʘʶʪʩʷ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤʠ 

(P. Lestrate et al., 2005; D. Fretin et al., 2005). J. Ferooz, J.J. Letesson, (2010) 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʞʛʫʪʠʢʘ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʪʘʥʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʜʫʙʠʣʴʥʘʷ 

ʢʠʩʣʦʪʘ) ʤʝʪʦʜʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʥʘ ʊʕʄ. ɸʥʘʣʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ Brucella melitensis ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʚʩʝʭ 

ʞʛʫʪʠʢʦʚʳʭ ʛʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʞʛʫʪʠʢʘ, ʢʨʦʤʝ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʭʝʤʦʪʘʢʩʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ Brucella 

melitensis ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʞʛʫʪʠʢʦʚ (P. Lestrate et al., 2005; D. Fretin et al., 

2005; J. Ferooz, J.J. Letesson, 2010), ʦ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʙʳʣʦ ʥʝ ʠʟʚʝʩʪʥʦ. ʊʦʪ 

ʬʘʢʪ, ʯʪʦ ʞʛʫʪʠʢʠ ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʙʨʫʮʝʣʣ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥ 
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ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ (ʚ ʥʘʯʘʣʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʳ ʨʦʩʪʘ ʚ ʙʦʛʘʪʳʭ 

ʞʠʜʢʦʩʪʴʶ ʩʨʝʜʘʭ) ʚ ʪʝʯʝʥʠʝ, ʢʦʪʦʨʦʛʦ ʞʛʫʪʠʢʠ ʦʙʨʘʟʫʶʪʩʷ.  

 

1.3 ɺʥʝʢʣʝʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (M.J. Kuehn, N.C. Kesty, 

2005), ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʟʠʢʫʣ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. ʊʘʢ, C. Gamazo ʠ 

I. Moriyon (1987), ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʬʨʘʢʮʠʡ ʬʨʘʛʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʪʫʱʠʭ ʢʣʝʪʦʢ Brucella melitensis. ʄʘʪʝʨʠʘʣ ʜʚʫʭ 

ʬʨʘʢʮʠʡ ʙʳʣ ʨʘʟʜʝʣʝʥ ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʠ ʠʤʝʣ ʨʘʟʥʳʝ 

ʨʘʟʤʝʨʳ ʚʝʟʠʢʫʣ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʨʘʢʮʠʡ ʙʳʣ ʩʭʦʞʠʤ ʠ ʚʢʣʶʯʘʣ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ, ʙʝʣʢʠ, ʬʦʩʬʦʣʠʧʠʜʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ, ʧʨʠ ʵʪʦʤ 

ʢʦʤʧʦʥʝʥʪʳ ʮʠʪʦʟʦʣʷ ʥʝ ʦʪʤʝʯʘʣʠʩʴ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʙʝ ʬʨʘʢʮʠʠ ʦʢʨʫʞʝʥʳ 

ʤʝʤʙʨʘʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 3 ʛʨʫʧʧʳ ʙʝʣʢʦʚ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʦʡ ʠ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚʳʤ ʩʣʦʝʤ. 

ʇʦʜʦʙʥʳʝ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʙʨʫʮʝʣʣ ʧʦʢʘʟʘʥʳ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʨʘʙʦʪʘʭ (A. Cloeckaert et al., 1995). 

ɺʥʝʢʣʝʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ ʧʨʦʜʫʢʪʦʚ - ʛʣʘʚʥʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʤ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʱʘʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʟʘʨʘʞʘʶʪ ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ. ɺʝʟʠʢʫʣʳ, ʚʳʧʫʱʝʥʥʳʝ ʠʟ ʦʙʦʣʦʯʢʠ 

ʨʘʩʪʫʱʠʭ ʙʘʢʪʝʨʠʡ, ʩʣʫʞʘʪ ʩʝʢʨʝʪʦʨʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʟʠʢʫʣ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʘʨʘʞʝʥʥʳʭ ʪʢʘʥʷʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɺʝʟʠʢʫʣʳ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʠʰʠ ʢʦʣʦʥʠʟʘʮʠʠ, ʧʝʨʝʥʦʩʝ ʠ 

ʧʝʨʝʜʘʯʝ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʢʣʝʪʢʝ ʭʦʟʷʠʥʘ, ʠ ʤʦʜʫʣʷʮʠʠ ʟʘʱʠʪʳ 

ʭʦʟʷʠʥʘ ʠ ʦʪʚʝʪʘ. ʇʦʣʫʯʝʥʥʳʤʠ ʠʟ ʙʦʣʝʟʥʝʪʚʦʨʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ 

ʚʝʟʠʢʫʣʘʤʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʘʚʢʘ ʪʦʢʩʠʥʘ 

ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ (M.J. Kuehn, N.C. Kesty, 

2005). 
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ʈʠʩ. 3. ʄʦʜʝʣʴ ʙʠʦʛʝʥʝʟʘ ʚʝʟʠʢʫʣʳ (M.J. Kuehn, N.C. Kesty, 2005). 

LPS - ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ; Pp - ʧʝʨʠʧʣʘʟʤ; OM - ʚʥʝʰʥʷʷ ʤʝʤʙʨʘʥʘ; PG - 

ʧʝʧʪʠʜʦʛʣʠʢʘʥ; IM - ʚʥʫʪʨʝʥʥʷʷ ʤʝʤʙʨʘʥʘ; Cyt - ʮʠʪʦʟʦʣʴ; vesicle ï ʚʝʟʠʢʫʣʘ; 

lumen ï ʧʦʣʦʩʪʴ ʚʝʟʠʢʫʣʳ. 

 

ɺʝʟʠʢʫʣʳ ʩʢʦʨʝʝ ʦʪʧʦʯʢʦʚʳʚʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʤ ʠ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʦʡ ʷʚʣʷʶʪʩʷ ʥʝʯʘʩʪʳʤʠ, ʦʪʩʫʪʩʪʚʫʶʪ, 

ʠʣʠ ʧʦʚʨʝʞʜʝʥʳ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ 

ʬʦʨʤʠʨʫʶʪʩʷ, ʢʦʛʜʘ ʦʥʘ ʚʳʧʷʯʠʚʘʝʪʩʷ ʠ ʦʪʩʦʝʜʠʥʷʝʪʩʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʚʝʟʠʢʫʣ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʠ ʠʭ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ï ʵʪʦ ʪʨʘʪʘ ʵʥʝʨʛʠʠ. ɺ ʩʚʝʪʝ 

ʵʪʦʛʦ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʝʟʠʢʫʣʷʮʠʷ ʙʘʢʪʝʨʠʠ ʵʪʦ 

ʧʨʠʯʠʥʥʳʡ ʧʨʦʮʝʩʩ. ʍʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ, 

ʧʦʜʦʙʥʳʝ ʚʝʟʠʢʫʣʘʤ, ʥʦ, ʧʦ ʩʫʪʠ, ʠʤʠ ʥʝ ʷʚʣʷʶʱʠʝʩʷ.  

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʧʘʪʦʛʝʥʥʳʭ 

ʙʘʢʪʝʨʠʡ ʩʦʜʝʨʞʘʪ ʘʜʛʝʟʠʥʳ, ʪʦʢʩʠʥʳ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʥʠ ʩʣʫʞʘʪ ʧʦʩʨʝʜʥʠʢʘʤʠ ʤʝʞʜʫ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʠ 

ʚʪʦʨʞʝʥʠʝʤ, ʚʳʟʳʚʘʶʪ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʠ ʤʦʜʫʣʠʨʫʶʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 

ʭʦʟʷʠʥʘ. ɺʝʟʠʢʫʣʷʮʠʷ - ʚʝʟʜʝʩʫʱʠʡ ʧʨʦʮʝʩʩ ʜʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʞʠʜʢʫʶ 
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ʢʫʣʴʪʫʨʫ, ʪʚʝʨʜʫʶ ʢʫʣʴʪʫʨʫ, ʠ ʚ ʙʠʦʧʣʝʥʢʝ (ʩʣʦʡ ʦʨʛʘʥʠʟʤʦʚ). ɺ 

ʥʝʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʷʭ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʠʥʦʛʜʘ ʠʛʨʘʶʪ 

ʟʘʱʠʪʥʫʶ ʨʦʣʴ: 

ʆʙʳʯʥʦ, ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʴʰʝ ʚʝʟʠʢʫʣ, ʯʝʤ ʠʭ 

ʥʝʧʘʪʦʛʝʥʥʳʝ ʘʥʘʣʦʛʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʙʝʩʢʣʝʪʦʯʥʦʛʦ ʩʫʧʝʨʥʘʪʘʥʪʘ 

ʢʫʣʴʪʫʨʳ ʚ ʩʝʨʝʜʠʥʝ ʣʦʛ-ʬʘʟʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʘʷ E. coli (ETEC) 

ʧʨʦʜʫʮʠʨʫʝʪ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʙʦʣʴʰʝ ʚʝʟʠʢʫʣ, ʯʝʤ ʥʝʧʘʪʦʛʝʥʥʘʷ E. coli. 

(A.L. Horstman, M.J. Kuehn, 2002). ʇʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʟʠʢʫʣ 

ʧʨʦʠʩʭʦʜʷʪ ʫ ʣʝʡʢʦʪʦʢʩʠʯʥʳʭ ʠ ʥʝʣʝʡʢʦʪʦʢʩʠʯʥʳʭ Actinobacillus 

actinomycetemcomitans: ʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʝʝ, ʯʝʤ ʚ 25 ʨʘʟ 

ʙʦʣʴʰʝ ʚʝʟʠʢʫʣ (C.H. Lai et al., 1981). 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʚʝʟʠʢʫʣʳ ʚʦʚʣʝʯʝʥʳ ʚʦ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ 

ʧʝʨʠʦʜʦʥʪʘʣʴʥʦʡ (ʦʢʦʣʦʟʫʙʥʦʡ) ʙʦʣʝʟʥʠ, ʚʢʣʶʯʘʷ ʢʦʣʦʥʠʟʘʮʠʶ, ʟʫʙʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ, ʚʦʩʧʘʣʝʥʠʝ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ (M.J. Kuehn, N.C. 

Kesty, 2005). 

 

1.4 ɺʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʙʘʢʪʝʨʠʡ 

ʉʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ - 

ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ʀʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʀʤʝʥʥʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʦʨʛʘʥʠʟʤʘʤ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʯʘʩʪʦ ʤʘʣʦʧʨʠʛʦʜʥʳʭ ʜʣʷ ʞʠʟʥʠ, ʘ 

ʠʥʦʛʜʘ ʥʝʩʦʚʤʝʩʪʠʤʳʭ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʩ ʥʝʶ (ʅ.ɼ. ʆʟʝʨʥʶʢ, 2003).  

ʆʙ ʫʥʠʢʘʣʴʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ʦʨʛʘʥʠʟʤʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʥʘʣʠʯʠʝ ʞʠʟʥʠ ʚ ʩʘʤʳʭ ʥʝʚʝʨʦʷʪʥʳʭ ʫʩʣʦʚʠʷʭ: ʥʘ ʜʥʝ ʦʢʝʘʥʘ, ʥʘ ʛʣʫʙʠʥʝ 10 

ʢʤ ʧʦʜ ʧʨʝʩʩʦʤ ʦʛʨʦʤʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠ ʥʘ ʚʳʩʦʪʝ 12 ʢʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚ 

ʢʨʘʡʥʝ ʨʘʟʨʝʞʝʥʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ ʠ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʦʙʠʪʘʶʪ ʚ ʩʨʝʜʝ, ʩʦʣʝʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʩʳʱʝʥʥʦʤʫ ʨʘʩʪʚʦʨʫ 

NaCl. ɽʱʝ ʦʜʠʥ ʫʜʠʚʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʘʜʘʧʪʘʮʠʠ - ʦʨʛʘʥʠʟʤʳ, ʞʠʚʫʱʠʝ ʚ 

http://genesdev.cshlp.org/content/19/22/2645.full?sid=22cc5485-2194-4196-aa8f-26a63e0d3439#ref-44
http://genesdev.cshlp.org/content/19/22/2645.full?sid=22cc5485-2194-4196-aa8f-26a63e0d3439#ref-64
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ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ: ʦʜʥʠ ʚʠʜʳ - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï 50Áʉ, 

ʜʨʫʛʠʝ - ʧʨʠ + 110Áʉ (ʅ.ɼ. ʆʟʝʨʥʶʢ, 2003). ʆʜʥʘʢʦ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ 

ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʞʠʟʥʴʶ. 

 

1.4.1 ɺʦʟʜʝʡʩʪʚʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ  

ʦʨʛʘʥʠʟʘʮʠʶ ʙʘʢʪʝʨʠʡ 

ʄʝʭʘʥʠʟʤʳ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʜʘʧʪʘʮʠʡ. ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʩʚʷʟʘʥʳ ʩ 

ʚʘʞʥʝʡʰʠʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ. ʈʝʯʴ ʠʜʝʪ ʦʙ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʣʢʦʚ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 

ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʤʙʨʘʥʥʳʭ ʣʠʧʠʜʦʚ (ʅ.ɼ. ʆʟʝʨʥʶʢ, 1992). ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʉ17ðʉ19 ʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʮʝʧʷʤʠ; ʚʳʩʦʢʦʡ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʙʝʣʢʦʚ ʠ ʬʝʨʤʝʥʪʦʚ (ʧʦʩʣʝʜʥʠʝ ʠʤʝʶʪ ʥʠʟʢʫʶ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʠ 

ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʢʘʣʴʮʠʷ); ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʢʣʝʪʦʯʥʳʭ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ (ʆ.ɺ. ɹʫʭʘʨʠʥ, 2005). ʂʨʦʤʝ ʪʦʛʦ ʥʘʢʦʧʣʝʥʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ ʚ 

ʢʣʝʪʢʘʭ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠ ʜʨ. (ɺ.ʗ. ɸʣʝʢʩʘʥʜʨʦʚ, 1985; ʇ. 

ʍʦʯʘʯʢʘ, ɼ. ʉʦʤʝʨʦ, 1988). 

ʄʝʪʘʙʦʣʠʟʤ ʪʝʨʤʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʬʝʨʤʝʥʪʳ 

ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʥʦ ʠʤʝʶʪ ʦʧʪʠʤʫʤ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʝʤ ʠʭ 

ʤʝʟʦʬʠʣʴʥʳʝ ʘʥʘʣʦʛʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʝʨʚʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʪʠʭ 

ʬʝʨʤʝʥʪʦʚ ʨʘʟʣʠʯʘʝʪʩʷ ʣʠʰʴ ʥʝʤʥʦʛʦ, ʪʦʯʝʯʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʟʘʤʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ʚʪʦʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʊʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ɼʅʂ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʫʧʝʨʩʧʠʨʘʣʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ - ʦʙʨʘʪʥʦʡ ʛʠʨʘʟʳ. 
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ɺʳʩʦʢʦʡ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʨʠʙʦʩʦʤʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʩʳʱʝʥʥʳʝ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʩʦʩʪʘʚ ʤʝʤʙʨʘʥ ʛʠʧʝʨʪʝʨʤʦʬʠʣʴʥʳʭ ʘʨʭʝʡ ʚʤʝʩʪʦ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚʭʦʜʷʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʣʠʧʠʜʳ - ʫʛʣʝʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʙʠʬʠʪʘʥʠʣʦʚʳʝ ʵʬʠʨʳ (ʆ.ɺ. ɹʫʭʘʨʠʥ, 2005). 

ʄʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʦʙʨʘʟʫʶʪ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ 

(ʘʥʛʣ. HSP, Heat shock proteins). HSP ï ʵʪʦ ʧʦʩʣʝʜʥʠʡ çʨʫʙʝʞ ʦʙʦʨʦʥʳè 

ʞʠʚʦʡ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (C. Wu, 1995). ʆʥʠ ʙʳʣʠ ʦʪʢʨʳʪʳ ʚ 1962 ʛʦʜʫ ʫ 

ʜʨʦʟʦʬʠʣʳ, ʧʦʪʦʤ ʫ ʯʝʣʦʚʝʢʘ, ʟʘʪʝʤ ʫ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɹʝʣʢʠ 

ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʧʦʤʦʛʘʶʪ ʢʣʝʪʢʝ ʚʳʞʠʪʴ ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʩʪʨʝʩʩʘ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʩʣʝ ʝʛʦ ʧʨʝʢʨʘʱʝʥʠʷ. 

HSP ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʨʝʩʩʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʦ ʠ ʧʨʠ ʜʨʫʛʠʭ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʦʜʳ, ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʜʝʡʩʪʚʠʠ ʩʦʣʝʡ (ʄ.ɻ. ʇʦʣʦʚʥʠʢʦʚʘ, 2010). ʊʦʯʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʪʝʧʣʦʚʦʡ ʰʦʢ ʘʢʪʠʚʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, ʥʝ 

ʚʳʷʩʥʝʥ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (R.J. Binder, 2008) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʧʨʘʚʠʣʴʥʦ ʩʣʦʞʝʥʥʳʤʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʙʝʣʢʘʤʠ. 

ʊʝʨʤʦʬʠʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʦʪ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘʱʠʱʘʶʪ 

ʪʘʢʞʝ ʧʦʣʠʘʤʠʥʳ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʙʝʣʢʠ, ʥʦ ʠ ʠʭ ʢʦʤʧʣʝʢʩʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʪʨʘʥʩʣʷʮʠʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʝʨʤʦʬʠʣʦʚ 

ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʙʝʣʢʘʤʠ, ʥʦ ʠ ʥʫʢʣʝʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ 

ʪʈʅʂ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʨʘ ʦʩʥʦʚʘʥʠʡ ʚ ʈʅʂ ʛʫʘʥʠʥ - ʮʠʪʦʟʠʥ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʘ, ʯʝʤ ʧʘʨʘ ʘʜʝʥʠʥ - ʫʨʠʜʠʥ. ʋ ʪʝʨʤʦʬʠʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʘʥʠʥʘ ʠ ʮʠʪʦʟʠʥʘ ʚ ʪʈʅʂ ʚʳʰʝ, ʯʝʤ ʫ ʤʝʟʦʬʠʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (ʅ.ɼ. 

ʆʟʝʨʥʶʢ, 2000). 

ɺʣʠʷʥʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʀʟ 

ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 
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ʥʘ ʦʨʛʘʥʠʟʤʳ, ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ, ʥʝʩʦʤʥʝʥʥʦ, ʦʪʥʦʩʠʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʥʘʯʘʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʥʦ 

ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʜʝʪ, ʢ ʥʝʦʙʨʘʪʠʤʦʡ ʠʥʘʢʪʠʚʘʮʠʠ 

ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ ʠ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʠ ʛʠʙʝʣʠ ʢʣʝʪʢʠ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʠʟʤʦʚ ʭʘʨʘʢʪʝʨʝʥ ʚʝʩʴʤʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʧʪʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʈʘʟʣʠʯʥʳʝ ʙʝʣʢʠ-ʬʝʨʤʝʥʪʳ ʜʝʥʘʪʫʨʠʨʫʶʪ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʆʜʥʘʢʦ, ʜʘʞʝ ʯʘʩʪʠʯʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ (B. Raboy, 1991). 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ 

ʩʢʦʨʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ (ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ). ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʚʳʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʦʚʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣ (ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ). ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʠʟʤʝʥʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʥʦ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ, ʥʘʨʫʰʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ, ʠʟʤʝʥʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʣʠʧʠʜʘʤʠ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ ʮʝʧʷʤʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, 

ʥʫʢʣʝʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʙʝʣʢʘʤʠ, ʛʦʨʤʦʥʘʤʠ ʠ ʨʝʮʝʧʪʦʨʘʤʠ. 

ɼʝʥʘʪʫʨʘʮʠʷ ʙʝʣʢʦʚ ʠ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʝʤʙʨʘʥ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤʠ 

ʟʚʝʥʴʷʤʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʨʝʘʢʮʠʝʡ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʪʝʢʫʯʝʩʪʠ 

ʤʝʤʙʨʘʥ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʝʤʙʨʘʥʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʘʩʳʱʝʥʥʳʭ ʬʦʩʬʦʣʠʧʠʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ 

ʤʝʤʙʨʘʥʳ ʠʟʤʝʥʷʶʪʩʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʠ ʚʳʜʝʣʝʥʠʝ ʠʟ ʢʣʝʪʢʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ 

(ʄ.ɻ. ʇʦʣʦʚʥʠʢʦʚʘ, 2010). 

ɺʣʠʷʥʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʉʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʢʘʟʳʚʘʶʱʝʡ ʠʟʤʝʥʝʥʠʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʦʯʝʥʴ ʤʘʣʦ. N. Koji et al., (2005) ʠʩʩʣʝʜʦʚʘʣʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ 
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ʢʣʝʪʦʢ Synechococcus ʰʪʘʤʤʘ ECT ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (50Üʉ, 15 

ʤʠʥ) ʚʳʷʚʠʣʠ ʩʝʨʴʝʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʢʣʝʪʢʘʭ, ʚʢʣʶʯʘʷ ʘʛʨʝʛʘʮʠʶ 

ʮʠʪʦʟʦʣʷ ʠ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʠʣʘʢʦʠʜʥʳʭ ʤʝʤʙʨʘʥ. 

ʀʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ 

ʰʦʢʘ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ, ʧʦʩʣʝ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʦʥʠ ʧʝʨʝʤʝʱʘʣʠʩʴ ʠʟ 

ʦʙʣʘʩʪʠ ʪʠʣʘʢʦʠʜʦʚ ʚ ʮʠʪʦʧʣʘʟʤʫ, ʟʘʪʝʤ ʦʙʨʘʪʥʦ ʜʠʬʬʫʥʜʠʨʦʚʘʣʠ ʢ 

ʪʠʣʘʢʦʠʜʥʳʤ ʤʝʤʙʨʘʥʘʤ. ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʤʝʭʘʥʠʟʤ ʫʯʘʩʪʠʷ ʙʝʣʢʦʚ 

ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʠʣʘʢʦʠʜʥʳʭ ʤʝʤʙʨʘʥ.  

ʋʯʝʥʳʝ ʠʟ ɻʘʤʙʫʨʛʘ (S. Prowe, G. Antranikian, 2001) ʧʨʝʜʧʨʠʥʷʣʠ 

ʧʦʧʳʪʢʫ ʠʟʫʯʠʪʴ ʪʝʨʤʦ-ʘʣʢʦʣʦʬʠʣʴʥʳʝ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

Anaerobranca gottschalkii sʨ. ʠʟ ʛʦʨʷʯʝʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʂʝʥʠʠ. ʐʪʘʤʤ ʨʘʩʪʝʪ 

ʦʧʪʠʤʘʣʴʥʦ ʧʨʠ ʨʅ 9,5 ʠ ʪʝʤʧʝʨʘʪʫʨʝ 50-55ÜC ʠ ʚʳʜʝʨʞʠʚʘʝʪ ʜʠʘʧʘʟʦʥ ʨʅ 

6,0 - 10,5, ʠ t 30 - 65ÜC. ʀʭ ʢʨʘʪʢʠʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʤʝʪʦʜʘʤʠ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ) 

ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʥʝʪʠʧʠʯʥʦ ʪʦʥʢʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʥʘʣʠʯʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʫʯʘʩʪʢʠ S-

ʧʦʜʦʙʥʦʛʦ ʩʣʦʷ.  

ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (4Üʉ, 8 ʥʝʜʝʣʴ) ʠʟʫʯʝʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚ (L.A. Onyango et al., 2012). ʇʦʩʣʝ ʩʪʨʝʩʩʘ ʫ 

ʢʣʝʪʦʢ ʚʳʷʚʣʝʥʳ ʙʦʣʝʝ ʪʦʣʩʪʳʝ ʠ ʩ ʜʠʬʬʫʟʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʣʝʪʦʯʥʳʝ 

ʩʪʝʥʢʠ. ʊʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ ʜʦʯʝʨʥʠʝ ʢʣʝʪʢʠ ʧʦʩʣʝ ʜʝʣʝʥʠʷ. 

 

1.4 ɺʦʟʜʝʡʩʪʚʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʙʘʢʪʝʨʠʡ 

ʀʦʥʠʟʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʦʪʦʥʦʚ (ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʝ) ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʧʦʩʨʝʜʦʚʘʥʥʦ; ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʭʠʤʠʯʝʩʢʠ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʚʨʝʜʠʪʴ ʢʣʝʪʢʫ. ʌʦʪʦʥʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʘʪʦʤʘʤʠ ʠʣʠ ʤʦʣʝʢʫʣʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʢʠ, ʪʘʢʠʝ ʢʘʢ 
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ɼʅʂ ʘ, ʚʦʟʤʦʞʥʦ, ʤʝʤʙʨʘʥʳ, ʠ ʨʘʟʨʫʰʘʶʪ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ (ʉ.ʀ. ʇʝʪʨʦʚ, 

ɸ.ʀ. ɻʘʟʠʝʚ, 1980). 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʩʥʦʚʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʣʶʙʳʤ ʚʝʱʝʩʪʚʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʙʠʦʦʙʲʝʢʪʦʤ, ʷʚʣʷʝʪʩʷ ʠʦʥʠʟʘʮʠʷ ʠ ʚʦʟʙʫʞʜʝʥʠʝ ʝʛʦ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ. ʇʨʠ 

ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ çʛʦʨʷʯʠʝè (ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʳʝ) ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʨʝʘʢʮʠʦʥʥʳʝ ʯʘʩʪʠʮʳ ï ʦʩʢʦʣʢʠ ʤʦʣʝʢʫʣ: ʠʦʥʳ ʠ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʤʠʛʨʘʮʠʷ ʧʦʛʣʦʱʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʦ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʨʘʟʨʳʚʳ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʨʝʘʢʮʠʠ ʤʝʞʜʫ 

ʥʠʤʠ ʠ ʜʨʫʛʠʤʠ, ʢʘʢ ʫʞʝ ʧʦʚʨʝʞʜʝʥʥʳʤʠ, ʪʘʢ ʠ ʠʩʭʦʜʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ. ʇʨʠ 

ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʤʦʣʝʢʫʣʳ ʥʦʚʦʛʦ, ʯʘʩʪʦ ʯʫʞʝʨʦʜʥʦʛʦ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʩʦʩʪʘʚʘ. 

ʕʪʠ ʵʬʬʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʩʘʤʠʤʠ 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʙʝʣʢʦʚ, ʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ, ʩʪʨʫʢʪʫʨʘʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ ʦ ʧʨʷʤʦʤ ʜʝʡʩʪʚʠʠ ʠʟʣʫʯʝʥʠʷ.  

ʂʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ. ʂʣʝʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʥʘʨʫʰʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʦʙʣʫʯʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʇʦʚʨʝʞʜʝʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ, 

ʠʟʚʨʘʱʝʥʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʥʘʨʫʰʝʥʠʡ ʫʞʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʥʘʨʫʰʝʥʠʷ ʩʪʨʦʝʥʠʷ ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ 

ɼʅʂ ʠ ʈʅʂ ʚʝʜʫʪ ʢ ʜʝʬʠʮʠʪʫ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʤʘʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʘ, ʘ ʪʘʢʞʝ ʢ ʥʘʨʘʙʦʪʢʝ 

ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʢʣʝʪʢʝ, ʯʫʞʠʭ ʜʣʷ ʥʝʝ ʧʨʦʜʫʢʪʦʚ. ʅʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʬʝʨʤʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʥʘʢʦʧʣʝʥʠʶ 

ʘʥʦʤʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ ʨʘʜʠʦʪʦʢʩʠʥʦʚ. 

ʊʘʢʦʡ ʭʦʜ ʩʦʙʳʪʠʡ ʥʘʟʚʘʥ çʙʠʦʣʦʛʠʯʝʩʢʠʤ ʫʩʠʣʝʥʠʝʤè. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʝʨʴʝʟʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʜʘʞʝ ʛʠʙʝʣʴ ʢʣʝʪʢʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʥʠʢʰʠʝ 
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ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʣʝʯʝʥʳ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʚ ʠʪʦʛʝ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ. ʏʝʤ ʚʳʰʝ ʜʦʟʘ ʦʙʣʫʯʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʚʦʟʥʠʢʘʝʪ 

ʧʝʨʚʠʯʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʠ ʪʝʤ ʤʝʥʴʰʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʣʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʅʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʙʠʦʣʦʛʦʚ ʤʠʨʘ ʚʳʟʳʚʘʝʪ 

ʙʘʢʪʝʨʠʷ - Micrococcus radiodurans (ʩʝʡʯʘʩ ʝʝ ʥʘʟʳʚʘʶʪ Deinococcus 

radiodurans), ʯʪʦ ʩ ʣʘʪʠʥʩʢʦʛʦ ʧʝʨʝʚʦʜʠʪʩʷ - çʫʩʪʦʡʯʠʚʘʷ ʢ ʠʟʣʫʯʝʥʠʶè. ʆʥʠ 

ʚʳʞʠʚʘʣʠ ʧʨʠ ʜʦʟʝ ʚ 17000 ɻʨ. Deinococcus radiodurans ï ʫʜʠʚʠʪʝʣʴʥʘʷ 

ʙʘʢʪʝʨʠʷ, ʦʙʣʘʜʘʶʱʘʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ (B.E. Moseley, A. 

Mattingly, 1971; S. Levin-Zaidman, et al., 2003; D. Ghosal, et al., 2005). ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʥʘ ʚʳʞʠʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʘʭ ʨʘʜʠʘʮʠʠ, ʥʦ 

ʚ ʧʦʣʥʦʤ ʚʘʢʫʫʤʝ ʠ ʚ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʝ. ɽʝ ʚʳʩʦʢʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʦʥʘ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʢʦʧʠʡ 

ʛʝʥʦʤʦʚ (ʦʪ 4 ʜʦ 10) ʠ ʞʝʩʪʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠʭ ʫʧʘʢʦʚʢʠ. ʂʦʧʠʠ ɼʅʂ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʣʢʘʤʠ ʠ ʤʝʤʙʨʘʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʨʘʟʫʶʪ ʪʦʨʦʠʜʘʣʴʥʫʶ 

ʬʦʨʤʫ (ʚ ʚʠʜʝ ʙʫʙʣʠʢʘ). ɺ ʵʪʠʭ ʚʳʩʦʢʦ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢʣʝʪʢʘʭ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʧʘʨʘʮʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ. D. radiodurans, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ, ʤʝʥʝʝ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʥʝʦʙʳʯʘʡʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʦʥʦʚ ʤʘʨʛʘʥʮʘ, ʠ 

ʩʦʜʝʨʞʘʪ ʚ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʠʦʥʳ ʞʝʣʝʟʘ. ʀʦʥʳ ʤʘʨʛʘʥʮʘ ʩʚʷʟʳʚʘʶʪʩʷ 

ʩ ʙʝʣʢʘʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʟʘʱʠʪʝ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʋ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʳʭ ʙʘʢʪʝʨʠʡ Deinococcus radiodurans ʰʪʘʤʤ SARK, 

ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʫʣʴʪʨʘʪʦʥʢʦʝ ʩʪʨʦʝʥʠʝ (M. Eltsov, J. Dubochet, 2005, 

2006). ɼʘʥʥʳʡ ʰʪʘʤʤ ʩʧʦʩʦʙʝʥ ʚʳʞʠʚʘʪʴ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʚ 15000 ɻʨ ʠ 

ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ ʧʨʠ 60 ɻʨ/ʯ. ʄʝʪʦʜʘʤʠ ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ 

ʟʘʤʦʨʘʞʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʫʢʣʝʦʠʜ ʤʦʞʝʪ 

ʧʨʠʥʷʪʴ ʥʝʦʙʳʯʥʫʶ ʬʦʨʤʫ ʢʦʣʴʮʘ - ʪʦʨʦʠʜʘ. ʕʣʝʢʪʨʦʥʥʦ-ʧʣʦʪʥʳʝ ʛʨʘʥʫʣʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʮʝʥʪʨʘʭ ʥʫʢʣʝʦʠʜʘ. ɺ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ ʢʣʝʪʦʢ, 

ʥʫʢʣʝʦʠʜ ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʮʠʪʦʧʣʘʟʤʳ ʧʦʢʘʟʳʚʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʫʧʘʢʦʚʢʠ ʥʠʪʝʡ ɼʅʂ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʛʦʣʦʜʘʥʠʠ ʙʘʢʪʝʨʠʡ, ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ 



 39 

ʘʩʧʝʢʪʳ ʭʦʣʝʩʪʝʨʠʯʝʩʢʦʡ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ ʫʧʘʢʦʚʢʠ ɼʅʂ. 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʠʤʝʝʪ ʜʠʬʬʫʟʥʳʡ ʧʣʦʪʥʳʡ ʩʣʦʡ.  

ɺ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʫʧʣʦʪʥʝʥʥʳʡ ʩʣʦʡ. ʕʪʠ ʧʨʠʟʥʘʢʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ 

ʢʣʝʪʢʠ. ɺʥʝʰʥʷʷ ʤʝʤʙʨʘʥʘ ʦʢʨʫʞʝʥʘ S-ʩʣʦʝʤ. S ï ʩʣʦʡ ʦʢʨʫʞʘʝʪ ʪʝʪʨʘʜʳ ʠ 

ʥʝ ʚʭʦʜʠʪ ʚ ʧʝʨʝʛʦʨʦʜʢʠ. ʅʘ ʩʨʝʟʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʚʥʝʰʥʝʡ ʯʘʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ï ʪʘʢʠʝ ʢʘʢ ʧʫʟʳʨʠ ʠ ʤʦʨʱʠʥʳ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ (M. Eltsov, J. Dubochet, 2005, 2006). ʇʦʜʦʙʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʧʦʢʘʟʘʥʘ ʠ ʫ Deinococcus radiodurans, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʝʩʢʘ ʧʫʩʪʳʥʠ ʚ 

ʂʠʪʘʝ (M. Yuan et al., 2009). 

ʄʝʪʦʜʘʤʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʥ ʵʬʬʝʢʪ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʥʘ 

ʛʨʠʙʥʳʭ ʢʣʝʪʢʘʭ ʚʠʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ Cryptococcus ʧʨʠ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʠ 

(R.A. Bryan et al., 2005). ɺ ʜʦʟʝ ʜʦ 560 ɻʨ 40 ʤʠʥ ʦʙʣʫʯʝʥʠʷ, ʢʣʝʪʢʠ ʥʝ ʪʝʨʷʶʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʦʶ ʢʘʧʩʫʣʫ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

gammaradiation (2 kGy) ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʜʚʫʭ ʚʠʜʦʚ ʛʨʠʙʥʳʭ ʢʣʝʪʦʢ 

Aspergillus ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʬʣʘʪʦʢʩʠʥʦʚ B1 ʠ ʦʭʨʘʪʦʢʩʠʥʘ. ɸʥʘʣʠʟ 

ʦʙʣʫʯʝʥʥʳʭ ʛʨʠʙʦʚ ʧʦʢʘʟʘʣ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʝ, ʧʣʘʟʤʘʣʝʤʤʝ ʠ ʮʠʪʦʧʣʘʟʤʳ. ʋʨʦʚʝʥʴ ʤʠʢʦʪʦʢʩʠʥʦʚ ʫ ʦʙʣʫʯʝʥʥʳʭ 

ʰʪʘʤʤʦʚ ʙʳʣ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʧʝʨʝʥʦʩʳ ʛʨʠʙʥʳʭ ʢʣʝʪʦʢ ʦʙʣʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʥʘ ʩʦʣʦʜʦʚʳʡ ʘʛʘʨ 

ʧʦʟʚʦʣʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʦʩʪʘʚʘʣʦʩʴ ʚʳʩʦʢʠʤ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʭʨʘʥʝʥʠʝ ʦʙʣʫʯʝʥʥʳʭ ʢʦʨʤʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʚʠʪʠʶ ʙʦʣʝʝ ʪʦʢʩʠʯʥʳʭ ʛʨʠʙʥʳʭ ʢʣʝʪʦʢ (J. Ribeiro et al., 2011).  

 

1.4.3 ɺʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʙʘʢʪʝʨʠʡ 

ɸʥʪʠʙʠʦʪʠʢʠ ï ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʚʠʨʫʩʘʤ, ʙʘʢʪʝʨʠʷʤ, ʛʨʠʙʘʤ, ʚʦʜʦʨʦʩʣʷʤ ʠ ʧʨʦʩʪʝʡʰʠʤ) 

ʠʣʠ ʢʣʝʪʢʘʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʨʦʩʪ 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʶʱʠʝ ʠʭ ʨʘʟʚʠʪʠʝ. ʂ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠ 

ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʣʠʙʦ ʧʫʪʝʤ ʭʠʤʠʯʝʩʢʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ 

ʦʨʛʘʥʠʟʤʦʚ, ʣʠʙʦ ʧʨʦʜʫʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

 ʇʨʠʨʦʜʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʙʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʚʷʟʘʥʘ ʩ 

ʥʘʣʠʯʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʤʠʰʝʥʝʡ, ʩʪʨʫʢʪʫʨ, ʥʘ ʢʦʪʦʨʳʝ ʘʥʪʠʙʠʦʪʠʢʠ 

ʦʢʘʟʳʚʘʶʪ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʟʚʝʥʴʝʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʙʣʦʢʠʨʫʶʪ, ʘ ʧʨʠʨʦʜʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ - ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʤʠʢʨʦʙʘ ʪʘʢʠʭ 

ʤʠʰʝʥʝʡ, ʤʘʣʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʪʘʢʠʭ ʤʠʰʝʥʝʡ ʜʣʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʣʠ ʩʣʘʙʳʤ 

ʩʨʦʜʩʪʚʦʤ ʘʥʪʠʙʠʦʪʠʢʘ ʢ ʤʠʰʝʥʠ. ʄʠʰʝʥʷʤʠ ʜʝʡʩʪʚʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʯʘʱʝ 

ʚʩʝʛʦ ʙʳʚʘʶʪ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʦʩʦʙʝʥʥʦ ʝʝ ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ; 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ, ʦʙʳʯʥʦ ʧʝʨʤʝʘʟʳ ʠʣʠ ʜʨʫʛʠʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚ ʥʝʡ ʬʝʨʤʝʥʪʳ; ʨʠʙʦʩʦʤʳ, ʤʠʪʦʭʦʥʜʨʠʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠʣʠ 

ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʣʠʧʠʜʦʚ (ʅ.ʅ. ʌʠʨʩʦʚ, 

2006). 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʦ ʚʳʜʝʣʝʥʥʳʭ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʠ ʠʟʫʯʝʥʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʩʯʠʩʣʷʝʪʩʷ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ, ʦʢʦʣʦ ʪʳʩʷʯʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʤʠʢʦʟʥʳʭ ʙʦʣʝʟʥʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʨʴʙʳ ʩʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ 1969 ʛʦʜʫ ɺʠʣʴʷʤ ʉʪʶʘʨʪ ʟʘʷʚʠʣ: 

çʋʯʠʪʳʚʘʷ, ʜʦʩʪʠʞʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ 

ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʢʨʳʪʴ ʢʥʠʛʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡè. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʠʤʝʶʱʠʤʩʷ 

ʧʨʝʧʘʨʘʪʘʤ ʠ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʘ 

çʢʥʠʛʘè ʜʘʣʝʢʦ ʝʱʝ ʥʝ ʧʨʦʯʠʪʘʥʘ (B. Spellberg, 2008). 

 ʅʝʢʦʪʦʨʳʤ ʚʠʜʘʤ ʙʘʢʪʝʨʠʡ ʧʨʠʩʫʱʘ ʧʨʠʨʦʜʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (ʥʘʧʨʠʤʝʨ, ʦʙʣʠʛʘʪʥʳʝ 

ʘʥʘʵʨʦʙʳ ʫʩʪʦʡʯʠʚʳ ʢ ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ - ʢ 
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ʚʘʥʢʦʤʠʮʠʥʫ). ʂʨʦʤʝ ʪʦʛʦ, ʙʘʢʪʝʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʠ ʠʣʠ ʧʝʨʝʥʦʩʘ 

ʥʦʚʳʭ ʛʝʥʦʚ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʯʝʥʠʷ. ɻʝʥʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʧʨʠʦʙʨʝʪʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʝʨʝʥʦʩʷʪʩʷ 

ʠʟ ʦʜʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʚ ʜʨʫʛʫʶ ʧʦʜʚʠʞʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ - ʧʣʘʟʤʠʜʘʤʠ, ʪʨʘʥʩʧʦʟʦʥʘʤʠ, ʙʘʢʪʝʨʠʦʬʘʛʘʤʠ. ʐʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʟʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʦʪʙʦʨʫ.  

ʆʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ - ʵʪʦ ʠʥʘʢʪʠʚʘʮʠʷ ʧʨʝʧʘʨʘʪʘ, ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʠʟʙʳʪʦʯʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʝʛʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʠʰʝʥʝʡ, ʩʥʠʞʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʤʙʨʘʥ ʜʣʷ ʧʨʝʧʘʨʘʪʘ ʠʣʠ ʝʛʦ ʘʢʪʠʚʥʦʝ ʚʳʚʝʜʝʥʠʝ ʠʟ 

ʢʣʝʪʢʠ. ʇʦʷʚʣʝʥʠʝ ʬʝʥʦʤʝʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢ ʣʝʯʝʙʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʦʪʨʦʧʥʦʡ 

ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. 

 ɺʣʠʷʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʦʚʝʜʝʥʳ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ 

Legionella pneumophilu ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩ ʨʘʟʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ 

(F.G. Rodrigas, 1990). ʂʘʞʜʳʡ ʘʥʪʠʙʠʦʪʠʢ ʙʳʣ ʜʦʙʘʚʣʝʥ ʚ ʩʝʨʝʜʠʥʝ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʘʟʳ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ, ʠ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʨʝʚʳʰʘʣʘ ʚ 20 ʨʘʟ MIC (ʤʠʥʠʤʘʣʴʥʫʶ ʠʥʛʠʙʠʨʫʶʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ) 

ʢʘʞʜʦʛʦ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʘʛʝʥʪʘ. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ 24 ʯʘʩʘ. ʕʪʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ, ʯʪʦʙʳ ʠʤʝʪʴ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʧʦ ʚʩʝʡ ʤʠʢʨʦʙʥʦʡ ʧʦʧʫʣʷʮʠʠ. ɸʥʪʠʙʠʦʪʠʢʠ, 

ʠʥʛʠʙʠʨʫʶʱʠʝ ʩʠʥʪʝʟ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ï ʘʤʧʠʮʠʣʠʥ, ʮʝʬʦʪʘʢʩʠʤ ʠ 

ʤʝʪʠʮʠʣʣʠʥ - ʦʙʣʘʜʘʣʠ ʥʘʠʙʦʣʴʰʝʡ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʠʥʜʫʮʠʨʦʚʘʣʠ ʩʘʤʳʝ ʦʙʰʠʨʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʤʙʨʘʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʙʳʣo 

ʧʦʪʝʨʷʥʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʠʤʦʝ. ʀʥʛʠʙʠʪʦʨʳ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʠ 

ɼʅʂ - ʵʨʠʪʨʦʤʠʮʠʥ ʠ ʨʠʬʘʤʧʠʮʠʥ ï ʙʳʣʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʯʝʤ 
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ʘʥʪʠʙʠʦʪʠʢʠ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʤʠʢʨʦʙʥʫʶ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ. 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʢʣʝʪʢʠ ʦʙʣʘʜʘʣʠ ʥʝʨʝʛʫʣʷʨʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ, ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʦʪʤʝʯʘʣʠʩʴ ʧʣʦʪʥʳʝ ʫʯʘʩʪʢʠ ʩ ʨʠʙʦʩʦʤʘʤʠ, ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʧʫʟʳʨʴʢʠ ʠ ʙʳʣʠ ʦʯʝʚʠʜʥʳ ʵʢʩʪʨʫʟʠʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, 

ʧʦʚʣʠʷʪʴ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʣʝʛʠʦʥʝʣʣ ʚ ʧʨʦʙʠʨʢʝ 

(F.G. Rodrigas, 1990). 

 ʋʯʝʥʳʝ ʠʟ ʀʥʜʦʥʝʟʠʠ (K. Anam et al., 2009a, 2009b, 2010; A.G. Suganda 

et al., 2006) ʧʨʦʚʝʣʠ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʥʘ ʰʪʘʤʤʳ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ ʠ ʤʝʪʠʮʠʣʣʠʥ-ʫʩʪʦʡʯʠʚʦʛʦ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ (ʪʝʪʨʘʮʠʢʣʠʥ, 

ʧʝʥʠʮʠʣʣʠʥ ʠ ʚʘʥʢʦʤʠʮʠʥ) ʠ ʩʧʠʨʪʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠʩʪʴʝʚ Terminalia 

muelleri Benth. (ʪʨʦʧʠʯʝʩʢʠʡ ʠʥʜʠʡʩʢʠʡ ʤʠʥʜʘʣʴ). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʰʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʜʘʥʥʳʡ ʵʢʩʪʨʘʢʪ ʦʙʣʘʜʘʝʪ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ ʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʘʥʠʨʫʶʱʝʡ ʠ 

ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (K. Anam et al., 2010) ʧʦʢʘʟʘʥʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʰʪʘʤʤʘ ʤʝʪʠʮʠʣʣʠʥ-ʫʩʪʦʡʯʠʚʦʛʦ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ. ɸʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʵʢʩʪʨʘʢʪʘ ʚʳʟʚrʘʣ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ (ʚ ʥʝʡ ʦʪʤʝʯʘʣʠʩʴ ʧʦʨʳ ʠ ʫʪʦʣʱʝʥʠʷ), ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʫʚʝʣʠʯʠʣʘʩʴ ʠ ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʟʦʥʘ ʥʫʢʣʝʦʠʜʘ. ʀʟʤʝʥʝʥʠʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʶ ʚʘʥʢʦʤʠʮʠʥʘ ʥʘ ʥʦʨʤʘʣʴʥʳʡ 

ʰʪʘʤʤ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ. ɸʚʪʦʨʳ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ 

ʵʢʩʪʨʘʢʪ ʠʟ ʣʠʩʪʴʝʚ Terminalia muelleri  ʩʧʦʩʦʙʝʥ ʠʥʛʠʙʠʨʦʚʘʪʴ ʩʠʥʪʝʟ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ. 

 ʄʘʢʨʦʣʠʜʳ, ʢʘʢ ʦʪʤʝʪʠʣʠ ʚ ʩʚʦʝʤ ʦʙʟʦʨʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʚʨʘʯʠ (T.R. 

Shryock et al., 1998), ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ 

ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʧʘʪʦʛʝʥʘʤʠ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ, ʯʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʢʣʠʥʠʯʝʩʢʠʡ 

ʦʪʚʝʪ. ɸʚʪʦʨʳ ʦʪʤʝʪʠʣʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 
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ʜʘʥʥʳʭ ʧʦ ʚʣʠʷʥʠʶ ʤʘʢʨʦʣʠʜʦʚ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʆʧʠʩʳʚʘʝʪʩʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʡ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ Klebsiella pneumoniae  

ʘʟʠʪʨʦʤʠʮʠʥʦʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ ʧʣʘʟʤʠʜ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ; ʵʪʦ 

ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʝʤʙʨʘʥʝ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʛʠʙʠʨʫʶʱʠʝ 

ʵʬʬʝʢʪʳ ʤʘʢʨʦʣʠʜʦʚ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʩʦʯʝʪʘʝʪʩʷ ʩ ʫʩʠʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʭʦʟʷʠʥʘ. 

ʀʟʤʝʥʝʥʠʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʣʝʪʢʘʭ Escherichia coli ʠ Pseudomonas 

aeruginosa ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ (1 ʯʘʩ ʧʨʠ ʄʀʉ) ʠ ʚʦ ʚʨʝʤʷ 

postantibiotic ʵʬʬʝʢʪ (2, 4, ʠʣʠ 8 ʯʘʩʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ) ʙʳʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ (M. Gotteredsson et al., 1998) ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʧʨʦʪʦʯʥʦʡ 

ʮʠʪʦʤʝʪʨʠʠ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʈʘʟʤʝʨʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦ ʚʨʝʤʷ 

ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʮʠʪʦʤʝʪʨʠʠ ʧʦʩʣʝ 

ʦʢʨʘʰʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʡʦʜʠʩʪʳʤ ʧʨʦʧʠʜʠʝʤ. ʅʘ ʢʣʝʪʢʘʭ Escherichia coli 

ʠʟʫʯʘʣʠ ʧʦʩʣʝʜʩʪʚʠʷ ʘʤʧʠʮʠʣʣʠʥʘ, ʮʝʬʪʨʠʘʢʩʦʥʘ, ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ, 

ʛʝʥʪʘʤʠʮʠʥʘ ʠ ʨʠʬʘʤʧʠʮʠʥʘ, ʘ ʥʘ ʢʣʝʪʢʘʭ Pseudomonas aeruginosa - 

ʠʤʠʧʝʥʝʤʘ ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ. ʇʦʩʪʘʥʪʠʙʠʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ɓ-ʣʘʢʪʘʤʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʚʝʣʠʯʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʠʬʘʤʧʠʮʠʥ ʠʥʜʫʮʠʨʫʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ ʠ ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʋ ʩʠʥʝʛʥʦʡʥʦʡ 

ʧʘʣʦʯʢʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʩʫʙʧʦʧʫʣʷʮʠʠ ʙʦʣʴʰʠʭ ʛʣʦʙʦʠʜʥʳʭ ʢʣʝʪʦʢ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʠʧʝʥʝʤ. 

ʅʠʢʘʢʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʝʥʪʘʤʠʮʠʥʦʤ. 
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1.5 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʦʙʟʦʨʫ ʣʠʪʝʨʘʪʫʨʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʟʦʙʘʢʪʝʨʠʡ ʠ ʙʨʫʮʝʣʣ, ʘ ʪʘʢʞʝ ʚ ʙʦʨʴʙʝ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, 

ʚʳʟʳʚʘʝʤʳʤʠ ʵʪʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʧʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʯʝʥʴ ʚʳʩʦʢ, ʪʘʠʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʝʤ ʫʨʦʚʥʝ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʥʫʪʨʝʥʥʝʡ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʢʦʣʦʥʠʟʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʸ ʤʥʦʛʦʛʨʘʥʥʳʝ 

ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʪʘʤʤʦʚ ʨʘʟʣʠʯʥʳʭ 

ʙʘʢʪʝʨʠʡ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ 

çʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪè ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʀ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʦʯʝʥʴ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʧʣʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʩʢʘʥʠʨʫʶʱʝʡ ʠ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʊʦʣʴʢʦ 

ʚr ʷʚʣʝʥʥʳʝ ʚ ʭʦʜʝ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 

(ʩʦʩʪʦʷʥʠʝ ʥʫʢʣʝʦʠʜʘ, ʤʝʤʙʨʘʥ, ʮʠʪʦʧʣʘʟʤʳ, ʥʘʣʠʯʠʝ ʦʩʦʙʳʭ ʩʪʨʫʢʪʫʨ, 

ʥʘʧʨʠʤʝʨ, ʧʠʣʝʡ), ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʚʘʢʮʠʥʥʳʭ ʠʣʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɺʩʝ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʝ ʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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2 ʉʆɹʉʊɺɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

2.1 ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʠʟʫʯʝʥʠʶ ʙʨʫʮʝʣʣʝʟʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʌʎʊʈɹ-

ɺʅʀɺʀ) ʚ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2013 ʛʦʜ ʧʦ ʪʝʤʝ çɹʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè 

ˉ ʛʦʩ. ʨʝʛ. 01200202602 

2.1.1 ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʰʪʘʤʤʳ ʠ ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʌʫʟʦʙʘʢʪʝʨʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʰʪʘʤʤʳ 

Fusobacterium necrophorum ç8TS630501è ʠ ç12TSK630501è, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʫ ʭʦʟʷʡʩʪʚʘʭ: ʜʝʧʦʥʠʨʦʚʘʥʥʳʝ ʚ ɻʅʎ ɺɹ çɺʝʢʪʦʨè ʅʀʀ 

ʂʂʄ, ʠʤʝʶʱʠʝ ʠʟʚʝʩʪʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ: ʙʝʣʢʘ ʦʙʦʣʦʯʢʠ (ʛʨʦɺ), 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ, ɼʅʂ-ʛʠʨʘʟʳ ʠ ʪʨʘʥʩʧʦʥʘʟʳ. ɼʣʷ ʵʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʜʥʦ ʠʣʠ ʜʚʫʭʩʫʪʦʯʥʳʝ 

ʢʫʣʴʪʫʨʳ ʵʪʠʭ ʰʪʘʤʤʦʚ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ ʦʩʥʦʚʝ 

ʌɻʇʕʄ (ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟʘʪ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʵʤʙʨʠʦʥʘʣʴʥʦ-

ʤʘʪʦʯʥʦʡ ʤʘʩʩʳ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,5% ʛʣʶʢʦʟʳ ʠ 10% ʥʦʨʤʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɹʘʢʪʝʨʠʘʣʴʥʫʶ ʩʫʩʧʝʥʟʠʶ ʢʫʣʴʪʫʨ F. necrophorum 

ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 30 ʤʣʨʜ. ʤ.ʢ./ʤʣ ʛʦʪʦʚʠʣʠ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʧʦ 

ʦʧʪʠʯʝʩʢʦʤʫ ʩʪʘʥʜʘʨʪʫ ʤʫʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʤʫ ʠʟ ɻʅʀʀʉʂ ʠʤ. ʃ.ɸ. 

ʊʘʨʘʩʝʚʠʯʘ. ʆʩʘʜʦʢ ʢʫʣʴʪʫʨʳ, ʧʦʣʫʯʝʥʥʳʡ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 5000 

ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʧʨʦʤʳʚʘʣʠ ʪʨʠʞʜʳ. 

ɹʨʫʮʝʣʣʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʫʨʳ ʚʘʢʮʠʥʥʳʭ 

ʰʪʘʤʤʦʚ Brucella abortus 82 (SR ʬʦʨʤʘ ʢʦʣʦʥʠʡ), R-1096 (R ï ʢʦʣʦʥʠʠ) ʠ 

Brucella melitensis Rev-1 (S ï ʢʦʣʦʥʠʠ). ɼʣʷ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʫʣʴʪʫʨʫ ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 2 ï 3 ʩʫʪʦʢ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʇʇɻɻɸ (ʧʝʯʝʥʦʯʥʳʡ ʘʛʘʨ). ɹʘʢʪʝʨʠʘʣʴʥʫʶ ʩʫʩʧʝʥʟʠʶ ʛʦʪʦʚʠʣʠ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʤʣʨʜ. ʤ.ʢ./ʤʣ. ʆʩʘʜʦʢ 
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ʢʫʣʴʪʫʨʳ, ʧʦʣʫʯʝʥʥʳʡ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 5000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 15 

ʤʠʥ, ʦʜʥʦʢʨʘʪʥʦ ʧʨʦʤʳʚʘʣʠ. 

2.1.2 ɸʥʪʠʙʠʦʪʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ 

ʅʘ Fusobacterium necrophorum ʰʪʘʤʤʦʚ ç8TS630501è ʠ 

ç12TSK630501è ʧʨʦʚʝʨʷʣʠ ʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʮʝʬʪʠʦʬʫʨ ʥʘʪʨʠʷ, ʪʠʣʦʟʠʥʘ ʪʘʨʪʨʘʪʘ ʠ ʬʦʩʬʦʤʠʮʠʥʘ.  

ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʘ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥʘ ʠʟʫʯʘʣʠ 

ʥʘ ʢʫʣʴʪʫʨʝ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ Brucella abortus 82 ʠ ʪʝʪʨʘʮʠʢʣʠʥ-

ʫʩʪʦʡʯʠʚʦʛʦ ï 82Tr. 

2.1.3 ʌʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ  

ʀʥʘʢʪʠʚʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʰʪʘʤʤʘʭ B. abortus 82 ʠ B. melitensis Rev-1. 

ɻʘʤʤʘ-ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʢʫʣʴʪʫʨʫ ʧʦʣʫʯʘʣʠ ʦʙʣʫʯʝʥʠʝʤ ʥʘ ʛʘʤʤʘʫʩʪʘʥʦʚʢʝ 

çʀʩʩʣʝʜʦʚʘʪʝʣʴè, ʉʦ60 ʩ ʤʦʱʥʦʩʪʴʶ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ 7,14ʭ10-2 

ʂʣ/ʢʛĀʩʝʢ. ʊʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ t - 80Áʉ, 30 ʤʠʥ ʚ ʪʝʨʤʦʩʪʘʪʝ. 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʮʝʥʢʫ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ.  

2.1.4 ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʌʫʟʦʙʘʢʪʝʨʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʢʘʟʘʥʥʳʭ ʰʪʘʤʤʦʚ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʨʠʤʝʥʷʣʠ 

ʩʣʝʜʫʶʱʠʝ ʪʝʩʪʳ: ʦʢʨʘʰʠʚʘʥʠʝ ʠ ʤʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʦʚ; ʚʳʨʘʱʠʚʘʥʠʝ 

ʢʫʣʴʪʫʨ ʚ ʩʨʝʜʝ ʂʠʪʪ-ʊʘʨʦʮʮʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʧʨʠ ʧʦʜʢʦʞʥʦʤ ʟʘʨʘʞʝʥʠʠ ʩʫʪʦʯʥʦʡ 

ʙʫʣʴʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʙʝʣʳʭ ʤʳʰʝʡ. 

ʆʮʝʥʢʫ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʮʝʬʪʠʦʬʫʨ 

ʥʘʪʨʠʷ, ʪʠʣʦʟʠʥʘ ʪʘʨʪʨʘʪʘ ʠ ʬʦʩʬʦʤʠʮʠʥʘ ʥʘ Fusobacterium necrophorum 

ʰʪʘʤʤʦʚ ç8TS630501è ʠ ç12TSK630501è ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ɻ.ʅ. ʇʝʨʰʠʥʳʤ (1975) ʠ ʌ.ʀ. ʂʦʛʘʥ (1972). ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʚʝʜʝʥʠʷ ʥʘ ʬʠʟʨʘʩʪʚʦʨʝ ʢʘʞʜʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʦ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʚʝʱʝʩʪʚʫ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʪ 0,12 

ʜʦ 125 ʤʢʛ/ʤʣ.  
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ɸʢʪʠʚʥʦʩʪʴ ʘʥʪʠʙʠʦʪʠʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʩʪʘʪʘ (37Üʉ). 

ɼʣʷ ʵʪʦʛʦ ʚ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʠʨʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʦʙʲʝʤʘʤʠ (ʧʦ 2 

ʤʣ) ʨʘʩʪʚʦʨʦʚ ʠʩʧʳʪʫʝʤʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʪ 0,12 ʜʦ 125 

ʤʢʛ/ʤʣ ʚʣʠʚʘʣʠ ʧʦ 2 ʤʣ ʙʘʢʩʫʩʧʝʥʟʠʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 30 ʤʣʨʜ. ʤ.ʢ./ʤʣ 

ʪʱʘʪʝʣʴʥʦ ʚʩʪʨʷʭʠʚʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 30 ʤʠʥ. ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʞʠʣʠ ʧʨʦʙʳ ʙʝʟ ʘʥʪʠʙʠʦʪʠʢʦʚ.ʉ ʮʝʣʴʶ ʫʯʝʪʘ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʠʟ ʢʘʞʜʦʡ ʧʨʦʙʳ ʯʝʨʝʟ 30 ʤʠʥ ʢʦʥʪʘʢʪʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ 

ʩ ʩʫʩʧʝʥʟʠʝʡ Fusobacterium necrophorum ʰʪʘʤʤʦʚ ç8TS630501è ʠ 

ç12TSK630501è ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʳʩʝʚʳ ʥʘ ʩʨʝʜʫ ʂʠʪʪ-ʊʘʨʦʮʮʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʥʦʨʤʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʇʦʩʝʚʳ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪ, ʫʯʠʪʳʚʘʷ ʨʦʩʪ ʙʘʢʪʝʨʠʡ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʴ ʘʥʪʠʙʠʦʪʠʢʦʚ ʦʮʝʥʠʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʪʩʫʪʩʪʚʠʷ ʠʣʠ 

ʥʘʣʠʯʠʷ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ F. necrophorum ʚ ʧʦʩʝʚʘʭ ʥʘ ʫʢʘʟʘʥʥʦʡ ʩʨʝʜʝ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʩʧʝʥʟʠʶ ʬʫʟʦʙʘʢʪʝʨʠʡ ʰʪʘʤʤʘ ç8TS630501è ʠʟ ʧʨʦʙʠʨʦʢ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 31,5 ʠ 125 ʤʢʛ/ʤʣ ʢʘʞʜʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ.  

ɹʨʫʮʝʣʣʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʢʘʟʘʥʥʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʧʨʠʤʝʥʷʣʠ ʩʣʝʜʫʶʱʠʝ 

ʪʝʩʪʳ: ʦʢʨʘʰʠʚʘʥʠʝ ʠ ʤʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʦʚ; ʚʳʨʘʱʠʚʘʥʠʝ ʢʫʣʴʪʫʨ ʥʘ 

ʧʝʯʸʥʦʯʥʦ-ʧʝʧʪʦʥʥʦʤ ʛʣʶʢʦʟʦ-ʛʣʠʮʝʨʠʥʦʚʦʤ ʘʛʘʨʝ ʠ ʙʫʣʴʦʥʝ (ʇʇɻɻɸ, 

ʇʇɻɻɹ, ʨʅ 6,8-7,2); ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ (ʉʆ2); 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ (ʅ2S); ʬʘʛʦʪʠʧʠʨʦʚʘʥʠʝ; ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʪʘ ʥʘ 

ʩʨʝʜʘʭ ʩ ʧʝʥʠʮʠʣʣʠʥʦʤ, ʘ ʪʘʢʞʝ ʩ ʵʨʠʪʨʠʪʦʣʦʤ; ʧʨʦʙʳ ʪʝʨʤʦʘʛʛʣʶʪʠʥʘʮʠʠ ʠ 

ʩ ʘʢʨʠʬʣʘʚʠʥʦʤ; ʦʢʨʘʰʠʚʘʥʠʝ ʢʦʣʦʥʠʡ ʧʦ ʋʘʡʪ-ɺʠʣʩʦʥʫ; 

ʘʛʛʣʶʪʠʥʘʙʝʣʴʥʦʩʪʴ ʚ ʙʨʫʮʝʣʣʝʟʥʳʭ S- ʠ R- ʘʥʪʠʩʳʚʦʨʦʪʢʘʭ ʠ 

ʤʦʥʦʨʝʮʝʧʪʦʨʥʳʭ çɸè ʠ çʄè - ʩʳʚʦʨʦʪʢʘʭ; ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʪʘ ʥʘ ʩʨʝʜʘʭ ʩ 

ʢʨʘʩʢʘʤʠ ʬʫʢʩʠʥ ʠ ʪʠʦʥʠʥ.  

ʆʮʝʥʢʫ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʘ ʪʝʪʨʘʮʠʢʣʠʥʘ 

ʧʨʦʚʝʨʷʣʠ ʥʘ ʢʫʣʴʪʫʨʝ ʠʩʭʦʜʥʦʛʦ ʰʪʘʤʤʘ Brucella abortus 82 ʠ 
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ʪʝʪʨʘʮʠʢʣʠʥʨʝʟʠʩʪʝʥʪʥʦʛʦ ï 82Tr. ʀʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥʘ 

ʜʣʷ ʠʥʲʝʢʮʠʡ ʥʘ ʬʠʟʨʘʩʪʚʦʨʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 15 ʠ 30 ʤʢʛ/ʤʣ. 

ɺ ʧʨʦʙʠʨʢʘʭ ʩʤʝʰʠʚʘʣʠ ʨʘʚʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʩʫʩʧʝʥʟʠʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʤʣʨʜ. ʤ.ʢ./ʤʣ ʢʫʣʴʪʫʨʳ ʙʨʫʮʝʣʣ ʠ ʨʘʩʪʚʦʨʘ ʘʥʪʠʙʠʦʪʠʢʘ, 

ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, 1 ʠ 2 ʯ. 

2.1.5 ʉʚʝʪʦʦʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʢʨʘʰʠʚʘʥʠʝ ʤʘʟʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ɻʨʘʤʫ. ʇʨʦʩʤʦʪʨ ʤʘʟʢʦʚ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ Axio Imager A2 Carl Zeiss (ɻʝʨʤʘʥʠʷ) ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʠʩʪʦʣʦʛʠʠ ʂ(ʇ)ʌʋ. 

2.1.6 ʄʝʪʦʜʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʩʣʦʚʠʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ 

ʄʝʪʦʜ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ. ʂʘʧʣʶ ʠʩʩʣʝʜʫʝʤʦʡ 

ʙʘʢʩʫʩʧʝʥʟʠʠ ʥʘʥʦʩʠʣʠ ʥʘ ʤʝʜʥʳʝ ʩʝʪʢʠ, ʧʦʢʨʳʪʳʝ ʬʦʨʤʚʘʨʦʚʦʡ ʧʣʝʥʢʦʡ, 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʠ 2% ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʫʨʘʥʠʣʘʮʝʪʘʪʘ 1 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʧʨʦʩʫʰʠʚʘʣʠ, ʘ ʟʘʪʝʤ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEM 100ʉʍ-2. 

ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ. ʆʩʘʜʦʢ ʢʫʣʴʪʫʨʳ, ʧʦʣʫʯʘʣʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ, ʟʘʢʣʶʯʘʣʠ ʚ ʘʛʘʨ-ʘʛʘʨ (ʀʚʘʥʦʚ ɸ.ɺ. ʠ ʜʨ., 2011). 

ʂʫʩʦʯʢʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʘʛʘʨ-ʘʛʘʨ ʢʫʣʴʪʫʨʳ, ʚʳʨʝʟʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʘ (ɹ.ʉ. ʋʠʢʣʠ, 1975). ʆʙʨʘʟʮʳ ʚ 

ʵʧʧʝʥʜʦʨʬʘʭ ʩ 1% ʨʘʩʪʚʦʨʦʤ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ (SERVA, ɻʝʨʤʘʥʠʷ) ʥʘ 

0,1 ʄ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʨʅ 7,4 ʚʳʜʝʨʞʠʚʘʣʠ ʪʝʯʝʥʠʝ 12 ʯ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ ʚ 2% ʨʘʩʪʚʦʨʝ ʯʝʪʳʨʝʭʦʢʠʩʠ ʦʩʤʠʷ (ʄʦʩʢʦʚʩʢʠʡ 

ʭʠʤʟʘʚʦʜ) ʥʘ ʪʦʤ ʞʝ ʙʫʬʝʨʝ ʚ ʪʝʯʝʥʠʝ 2 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ 

ʜʝʛʠʜʨʘʪʘʮʠʠ ʦʙʨʘʟʮʳ ʟʘʢʣʶʯʘʣʠ ʚ ʩʤʝʩʴ ʵʧʦʥʦʚʳʭ (Epon-812, MNA, DDSA) 

ʩʤʦʣ (SERVA, ɻʝʨʤʘʥʠʷ). ʋʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ ʧʦʣʫʯʘʣʠ ʥʘ ʫʣʴʪʨʘʤʠʢʨʦʪʦʤʝ 

LKBï3 ʠ ʠʟʫʯʘʣʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEM 100CX-2 (çJeolè Japan). 

ʉʲʝʤʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʝʥʢʫ AGFA ORTHOCHROMATIC. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 



 49 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʥʝʛʘʪʠʚʳ ʩʢʘʥʠʨʦʚʘʣʠ ʥʘ ʩʢʘʥʝʨʝ EPSON PERFECTION 

4990 PHOTO ʩ ʨʘʟʨʝʰʝʥʠʝʤ 600 dpi. 

ʄʝʪʦʜ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʆʩʘʜʦʢ ʢʫʣʴʪʫʨʳ, 

ʧʦʣʫʯʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 5000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʪʨʠʞʜʳ 

ʧʨʦʤʳʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʩʨʝʜʳ ʠ ʧʦʤʝʱʘʣʠ ʚ 1% ʨʘʩʪʚʦʨ 

ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ (SERVA, ɻʝʨʤʘʥʠʷ) ʥʘ 0,1 ʄ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʨʅ 

7,4. ʂʫʣʴʪʫʨʫ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 12 ʯ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʬʠʢʩʘʮʠʝʡ ʚ 2% ʨʘʩʪʚʦʨʝ ʯʝʪʳʨʝʭʦʢʠʩʠ ʦʩʤʠʷ (ʄʦʩʢʦʚʩʢʠʡ ʭʠʤʟʘʚʦʜ) ʥʘ 

ʪʦʤ ʞʝ ʙʫʬʝʨʝ ʚ ʪʝʯʝʥʠʝ 2 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʙʨʘʟʮʳ 

ʦʙʝʟʚʦʞʠʚʘʣʠ ʩʧʠʨʪʘʤʠ ʧʦʚʳʰʘʶʱʝʡʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʭʨʘʥʷʣʠ ʚ 70Á 

ʩʧʠʨʪʫ. ʇʝʨʝʜ ʧʨʦʩʤʦʪʨʦʤ ʥʘ ʤʠʢʨʦʩʢʦʧʝ ʧʨʦʮʝʩʩ ʜʝʛʠʜʨʘʪʘʮʠʠ ʦʙʨʘʟʮʦʚ 

ʟʘʚʝʨʰʘʣʠ ʚ 96Á ʠ ʘʙʩʦʣʶʪʥʦʤ ʩʧʠʨʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʘʮʝʪʦʥʝ. ɿʘʪʝʤ ʢʘʧʣʶ 

ʚʟʚʝʩʠ ʢʫʣʴʪʫʨʳ ʥʘʥʦʩʠʣʠ ʥʘ ʧʨʠʢʣʝʝʥʥʳʝ ʢ ʩʪʦʣʙʠʢʘʤ ʢʫʩʦʯʢʠ ʧʦʢʨʦʚʥʦʛʦ 

ʩʪʝʢʣʘ. ɼʘʣʝʝ ʧʨʝʧʘʨʘʪ ʚʳʩʫʰʠʚʘʣʠ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʠ 

ʥʘʧʳʣʷʣʠ ʟʦʣʦʪʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʙʲʝʢʪ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʧʦʜ ʩʢʘʥʠʨʫʶʱʠʤ 

ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ LEO -1420 Carl Zeiss (ɻʝʨʤʘʥʠʷ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 

ʎʂʇ ʀɹɺɺ (ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ) ʈɸʅ, ʧ. ɹʦʨʦʢ, 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

 ʄʝʪʦʜ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʘʜʦʢ ʢʫʣʴʪʫʨʳ, 

ʧʦʣʫʯʝʥʥʳʡ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʟʘʢʣʶʯʘʣʠ ʚ ʘʛʘʨ-ʘʛʘʨ (ʩʤ. ʄʝʪʦʜ 

ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ), ʧʦʤʝʱʘʣʠ ʚ ʩʤʝʩʴ ʬʠʢʩʘʪʦʨʦʚ (ʉʘʣʴʥʠʢʦʚʘ ʠ ʜʨ., 

2007): 2% ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜ, 0,5% ʨʘʩʪʚʦʨ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ (SERVA, 

ɻʝʨʤʘʥʠʷ) ʥʘ 0,1 ʄ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʨʅ 7,4 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,1 ʄ ʩʘʭʘʨʦʟʳ. 

ʂʫʩʦʯʢʠ ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʘʛʘʨ-ʘʛʘʨ ʢʫʣʴʪʫʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 12 ʯ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ ʚ 1% ʨʘʩʪʚʦʨʝ 

ʯʝʪʳʨʝʭʦʢʠʩʠ ʦʩʤʠʷ (ʄʦʩʢʦʚʩʢʠʡ ʭʠʤʟʘʚʦʜ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,1 ʄ ʩʘʭʘʨʦʟʳ 

ʥʘ ʪʦʤ ʞʝ ʙʫʬʝʨʝ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʢʘʥʠ ʚ ʢʘʯʝʩʪʚʝ ʩʤʦʣʳ ʜʣʷ ʧʨʦʧʠʪʢʠ ʢʣʝʪʦʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠ LRWhite Resin (TED PELLɸ, INC). ʇʦʩʣʝ ʜʝʛʠʜʨʘʪʘʮʠʠ ʚ 
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ʘʙʩʦʣʶʪʥʳʭ ʩʧʠʨʪʘʭ ʦʙʨʘʟʮʳ ʟʘʢʣʶʯʘʣʠ ʚ ʩʤʝʩʴ ʩʤʦʣʳ LRWhite Resin ʠ 

ʩʧʠʨʪʘ (100%) ʚ ʧʨʦʧʦʨʮʠʠ 1:1 ʧʨʦʧʠʪʳʚʘʣʠ ʩ ʦʜʥʦʡ ʩʤʝʥʦʡ 24 ʯʘʩʘ. ɿʘʪʝʤ 

ʧʦʤʝʱʘʣʠ ʚ ʯʠʩʪʫʶ ʩʤʦʣʫ ʚ ʢʘʧʩʫʣʳ ʩ ʢʨʳʰʝʯʢʦʡ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʜʦʩʪʫʧ 

ʚʦʟʜʫʭʘ, ʧʦʣʠʤʝʨʠʟʦʚʘʣʠ ʧʨʠ ʊ 60Áʉ 1 ʩʫʪʢʠ. 

 ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʦʣʠʯʴʠ ʧʝʨʚʠʯʥʳʝ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ 

ʰʪʘʤʤʘ Fusobacterium necrophorum ç8TS630501è, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʋ çʌʎʊʈɹ ï ɺʅʀɺʀè, ʠ ʚʪʦʨʠʯʥʳʝ ʘʥʪʠʢʨʦʣʠʯʴʠ 

ʘʥʪʠʪʝʣʘ (TED PELLA. INC.), ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʩ ʢʦʣʣʦʠʜʥʳʤ ʟʦʣʦʪʦʤ (5 

ʥʘʥʦʤʝʪʨʦʚ ʚ ʜʠʘʤʝʪʨʝ), ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʀɹɹʈ ʂʘʟʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʈɸʅ. ʀʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪ ʣʦʢʘʣʠʟʘʮʠʠ ʘʥʪʠʪʝʣ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ, ʤʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʥʠʢʝʣʝʚʳʝ ʩʝʪʢʠ, 

ʧʦʢʨʳʪʳʝ ʬʦʨʤʚʘʨʦʚʦʡ ʧʣʝʥʢʦʡ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

1. ʆʙʨʘʙʦʪʢʘ ʩʨʝʟʦʚ 3% ʧʝʨʠʦʜʘʪʦʤ ʥʘʪʨʠʷ (Sodium periodat) - 30 ʤʠʥ. 

 2. ɹʣʦʢʠʨʦʚʘʥʠʝ ʩʨʝʟʦʚ ʚ ʢʘʧʣʝ TBST 0,02ʄ pH 7,5 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5% 

BSA - 30 ʤʠʥ. 

 3. ʀʥʢʫʙʠʨʦʚʘʥʠʝ ʩʨʝʟʦʚ ʚ ʢʘʧʣʝ ʨʘʩʪʚʦʨʘ ʢʨʦʣʠʯʴʠʭ ʧʝʨʚʠʯʥʳʭ 

ʘʥʪʠʪʝʣ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:50 - 1,5 ʯʘʩʘ. 

 4. ʇʨʦʤʳʚʢʘ ʩʨʝʟʦʚ ʚ ʪʨʝʭ ʩʤʝʥʘʭ ʊɺ (pʅ ï 8,2). 

 5. ʀʥʢʫʙʠʨʦʚʘʥʠʝ ʩʨʝʟʦʚ ʚ ʢʘʧʣʝ ʨʘʩʪʚʦʨʘ ʚʪʦʨʠʯʥʳʭ ʘʥʪʠʪʝʣ, 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʩ ʢʦʣʣʦʠʜʥʳʤ ʟʦʣʦʪʦʤ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:50 ï 1,5 ʯʘʩʘ. 

 6. ʇʨʦʤʳʚʢʘ ʩʨʝʟʦʚ ʚ ʪʨʝʭ ʩʤʝʥʘʭ ʊɺ (pʅ ï 8,2). 

 7. ʇʨʦʤʳʚʢʘ ʩʨʝʟʦʚ ʚ ʪʨʝʭ ʩʤʝʥʘʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 

 8. ʋʩʠʣʝʥʠʝ ʤʝʪʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʠ 

ʨʘʩʪʚʦʨʦʚ ʢʦʤʧʘʥʠʠ BBInternational Silver Enhancing Kit  (TED PELLA.INC.). 

ɺʨʝʤʷ ʠʥʢʫʙʘʮʠʠ ʩʨʝʟʦʚ ʧʦʜʙʠʨʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ (1-5 ʤʠʥ.). 

 ɺʩʝ ʨʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʥʘ ʣʝʥʪʝ Parafilm ʚʦ ʚʣʘʞʥʦʡ 

ʩʨʝʜʝ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʩʝʪʢʠ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʠ 15 ʤʠʥ ʚ 2% ʚʦʜʥʦʤ ʫʨʘʥʠʣʘʮʝʪʘʪʝ ʠ 1,5 ʤʠʥʫʪʳ ʚ ʮʠʪʨʘʪʝ 

ʩʚʠʥʮʘ, ʘ ʟʘʪʝʤ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEM 100CX-2. 
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2.2 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉɽɼʆɺɸʅʀʁ  

2.2.1 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ 

2.2.1.1 ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʬʫʟʦʙʘʢʪʝʨʠʡ.  

ʅʘʙʣʶʜʝʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ 

ʰʪʘʤʤʦʚ ç8TS630501è ʠ ç12TSK630501è ʚ ʩʨʝʜʝ ʥʘ ʦʩʥʦʚʝ ʌɻʄʇʕʄ 

ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ, ʘ ʟʘʪʝʤ ʧʝʨʝʨʦʩʪʘʣʘ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʋ ʚʩʝʭ ʢʫʣʴʪʫʨ ʦʪʤʝʯʘʣʦʩʴ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʪʘʤʤʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʝʨʝʟ 18 

ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɺ ʤʘʟʢʘʭ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ 

ʭʘʦʪʠʯʥʦ ʚ ʚʠʜʝ ʧʘʣʦʯʝʢ ʨʘʟʥʦʡ ʜʣʠʥʳ. ʂ ʢʦʥʮʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʯʝʨʝʟ 18 

ʯʘʩʦʚ ʚ ʤʘʟʢʘʭ ʧʦʷʚʣʷʣʠʩʴ ʥʠʪʠ ʩ ʟʝʨʥʠʩʪʦʩʪʴʶ. ʉʧʦʨ ʠ ʢʘʧʩʫʣ ʥʝ 

ʦʙʨʘʟʦʚʳʚʘʣʠ. ʀʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʰʪʘʤʤʳ 

ç8TS630501è ʠ ç12TSK630501è ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʠʥʜʦʣ ʠ ʩʝʨʦʚʦʜʦʨʦʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

ç8TS630501è ʠ ç12TSK630501è ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʬʝʨʤʝʥʪʘʮʠʠ ʫʛʣʝʚʦʜʦʚ ʠ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʩʧʠʨʪʦʚ Fusobacterium necrophorum ʰʪʘʤʤʦʚ ç8TS630501è, 

ç12TSK630501è, ʚʳʨʘʱʝʥʥʳʭ ʛʣʫʙʠʥʥʦ-ʩʫʩʧʝʥʟʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ 

 

ʐ
ʪ
ʘ
ʤ
ʤ
ʳ

 

ʋʛʣʝʚʦʜʳ 

ʛ
ʣ
ʶ
ʢ
ʦ
ʟ
ʘ

 

ʣ
ʘ
ʢ
ʪ
ʦ
ʟ
ʘ

 

ʛ
ʘ
ʣ
ʘ
ʢ
ʪ
ʦ
ʟ
ʘ

 

ʜ
ʫ
ʣ
ʴ
ʮ
ʠ
ʪ

 

ʘ
ʨ
ʘ
ʙ
ʠ
ʥ
ʦ
ʟ
ʘ

 

ʨ
ʘ
ʬ
ʬ
ʠ
ʥ
ʦ
ʟ
ʘ

 

ʤ
ʘ
ʥ
ʥ
ʠ
ʪ

 

ʩ
ʘ
ʭ
ʘ
ʨ
ʦ
ʟ
ʘ

 

ʤ
ʘ
ʣ
ʴ
ʪ
ʦ
ʟ
ʘ

 

ʛ
ʣ
ʠ
ʮ
ʝ
ʨ
ʠ
ʥ

 

8 +3 +4 +3 + + + +3 +4 ï ï 

12 +3 +4 +3 + ï + +3 +3 ï ï 

ʇʨʠʤʝʯʘʥʠʝ: +3, +4 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘʮʠʠ 

ʫʛʣʝʚʦʜʦʚ.
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʰʪʘʤʤʳ ç8TS630501è ʠ 

ç12TSK630501è ʨʘʩʱʝʧʣʷʣʠ: ʛʣʶʢʦʟʫ, ʣʘʢʪʦʟʫ, ʛʘʣʘʢʪʦʟʫ, ʜʫʣʴʮʠʪ, 

ʨʘʬʬʠʥʦʟʫ, ʤʘʥʠʪ ʠ ʩʘʭʘʨʦʟʫ. ʉʨʝʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʣʴʪʦʟʳ ʠ ʛʣʠʮʝʨʠʥʘ 

ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ɸʨʘʙʠʥʦʟʫ ʬʝʨʤʝʥʪʠʨʦʚʘʣ ʪʦʣʴʢʦ ʰʪʘʤʤ 

ç8TS630501è.  

 

2.2.1.2 ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

 ʇʨʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ Fusobacterium 

necrophorum ʰʪʘʤʤʦʚ ç8TS630501è ʠ ç12TSK630501è ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʢʣʝʪʢʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ (ʨʠʩ. 4 ï 5). ʄʥʦʛʠʝ ʢʣʝʪʢʠ, 

ʫʜʝʨʞʠʚʘʷʩʴ ʜʨʫʛ ʟʘ ʜʨʫʛʘ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʦʙʨʘʟʫʶʪ ʜʣʠʥʥʳʝ 

ʥʠʪʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʥʠʪʝʡ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʯʘʱʝ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʠ çʧʨʠʣʠʧʘʥʠʝè ʢʣʝʪʦʢ ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦ 

ʚʩʝʡ ʜʣʠʥʝ. ɺ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʟʝʨʥʠʩʪʦʩʪʴ ʪʝʤʥʦ-

ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ. 

   

2.2.1.3 ʅʝʛʘʪʠʚʥʦʝ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʧʦ ʤʝʪʦʜʫ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ 

ʢʣʝʪʢʠ ʬʫʟʦʙʘʢʪʝʨʠʡ ʠʤʝʶʪ ʧʘʣʦʯʢʦʚʠʜʥʫʶ ʬʦʨʤʫ (ʨʠʩ. 6 - 12). ʈʘʟʤʝʨ 

ʢʣʝʪʦʢ ʰʪʘʤʤʘ ç8TS630501è ʚʘʨʴʠʨʫʝʪ ʦʪ 0,3 ʜʦ 0,67 ʤʢʤ ʧʦ ʰʠʨʠʥʝ ʠ ʦʪ 

1,25 ʜʦ 14,1 ʤʢʤ ʧʦ ʜʣʠʥʝ, ʘ ʰʪʘʤʤʘ ç12TSK630501è - ʦʪ 0,58 ʜʦ 0,67 ʤʢʤ ʧʦ 

ʰʠʨʠʥʝ ʠ ʦʪ 1,85 ʜʦ 5,56 ʤʢʤ ʧʦ ʜʣʠʥʝ. ʅʘ ʤʠʢʨʦʩʥʠʤʢʘʭ ʦʙʨʘʟʮʦʚ 

Fusobacterium necrophorum ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ (ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï 

1 ʩʫʪʢʠ) ʥʘʙʣʶʜʘʣʠ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʢʣʝʪʢʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʘʜʢʠʤ ʢʦʥʪʫʨʦʤ ʠ ʦʢʨʫʛʣʳʤʠ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɿʘʯʘʩʪʫʶ 

ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ çʧʨʠʣʠʧʘʶʪè ʜʨʫʛ ʢ ʜʨʫʛʫ ʧʦ ʚʩʝʡ ʜʣʠʥʝ, ʣʠʙʦ 

ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ (ʨʠʩ. 7, 9, 10). ɸʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʬʫʟʦʙʘʢʪʝʨʠʠ ʦʙʳʯʥʦ ʦʙʨʘʟʫʶʪ ʩʢʦʧʣʝʥʠʷ. ʅʘ ʩʥʠʤʢʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʛʘʥʪʝʣʝʚʠʜʥʳʝ ʜʝʣʷʱʠʝʩʷ ʙʘʢʪʝʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ 

ʧʝʨʝʪʷʞʢʠ. 
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ʉʚʝʪʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4. Fusobacterium necrophorum ʪhʘʤʤ ç8TS630501è 6 ʯʘʩʦʚ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʄʘʟʦʢ ʦʢʨʘʰʝʥʥʳʡ ʧʦ ɻʨʘʤʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5. Fusobacterium necrophorum ʰʪʘʤʤ ç12TSK630501è. 22 ʯʘʩʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʄʘʟʦʢ ʦʢʨʘʰʝʥʥʳʡ ʧʦ ɻʨʘʤʫ. 
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ʄʝʪʦʜ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

ʈʠʩ. 6. Fusobacterium necrophorum ç12TSK630501è. ɼʚʫʭʩʫʪʦʯʥʘʷ 

ʢʫʣʴʪʫʨʘ. ʂʦʨʦʪʢʘʷ ʩʪʨʝʣʢʘ ï ʚʝʟʠʢʫʣʘ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʣʝʪʢʠ. 

 

 ʈʠʩ. 7. Fusobacterium necrophorum ç12TSK630501è. ʆʜʥʦʩʫʪʦʯʥʘʷ 

ʢʫʣʴʪʫʨʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʇʄ ï ʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ, ʇʇ - 

ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʂʉ ï ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʘʛʨʈʅʇ ï ʘʛʨʝʛʘʪ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ. 
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ʄʝʪʦʜ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ 
 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 8. Fusobacterium necrophorum ʰʪʘʤʤ ç8TS630501è. ɼʚʫʭʩʫʪʦʯʥʘʷ 

ʢʫʣʴʪʫʨʘ. ɿʚʝʟʜʦʯʢʘʤʠ ʫʢʘʟʘʥʦ ʚʳʜʝʣʝʥʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ʈʠʩ. 9. Fusobacterium necrophorum ç12TSK630501è. ɼʚʫʭʩʫʪʦʯʥʘʷ 

ʢʫʣʴʪʫʨʘ. ʈʠʩ. 9ɸ. ʋʯʘʩʪʦʢ ʢʣʝʪʢʠ ʩ ʘʛʨʝʛʘʪʦʤ ʈʅʇ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ʇʇ - ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʂʉ ï ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʘʛʨʈʅʇ ï ʘʛʨʝʛʘʪ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ. 

ɸ 
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ʄʝʪʦʜ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ʈʠʩ. 10. Fusobacterium necrophorum ç12TSK630501è. ɼʚʫʭʩʫʪʦʯʥʘʷ 

ʢʫʣʴʪʫʨʘ. ʄʝʩʪʦ ʩʣʠʧʘʥʠʷ ʜʚʫʭ ʢʣʝʪʦʢ ʧʦʢʘʟʘʥʦ ʜʣʠʥʥʦʡ ʩʪʨʝʣʢʦʡ, ʢʦʨʦʪʢʠʝ 

ʩʪʨʝʣʢʠ ï ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 11. Fusobacterium necrophorum ç8TS630501è. ɼʚʫʭʩʫʪʦʯʥʘʷ 

ʢʫʣʴʪʫʨʘ. ʂʦʨʦʪʢʘʷ ʩʪʨʝʣʢʘ ï ʚʝʟʠʢʫʣʘ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʇʇ - ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʂʉ ï 

ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʘʛʨʈʅʇ ï ʘʛʨʝʛʘʪ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ. 
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ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʥʝʛʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʦʙʦʠʭ ʰʪʘʤʤʦʚ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʦʢʘʟʘʣʠ ʛʣʘʜʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʞʛʫʪʠʢʠ ʠ ʧʠʣʠ, ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠ. ʅʘ 

ʤʠʢʨʦʩʥʠʤʢʘʭ (ʨʠʩ. 11) ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʚʠʣʠʩʪʘʷ ʤʥʦʛʦʩʣʦʡʥʘʷ 

ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ. ʄʝʞʜʫ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ 

ʠ ʧʣʘʟʤʘʣʝʤʤʦʡ ʠʤʝʝʪʩʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʪʣʠʯʠʡ ʚ 

ʩʪʨʦʝʥʠʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʫ ʜʚʫʭ 

ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʣʠ 

ʰʘʨʦʦʙʨʘʟʥʳʝ ʚʝʟʠʢʫʣʳ ʠ ʧʫʟʳʨʴʢʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ ʚ ʪʨʝʭ 

ʩʦʩʪʦʷʥʠʷʭ: ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʩʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ ʦʪʨʳʚʘ ʦʪ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ. ʈʘʟʤʝʨʳ ʚʝʟʠʢʫʣ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 80 ʜʦ 170 ʥʤ, 

ʧʫʟʳʨʴʢʠ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʦʪ 250 ʜʦ 600 ʥʤ.  

ʅʘ ʧʨʝʧʘʨʘʪʘʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ ʥʝʛʘʪʠʚʥʦʛʦ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʠʤʦʝ ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʦʢ ʥʝ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ. ʕʪʠ ʢʣʝʪʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʨʦʯʝ, ʩ ʦʢʨʫʛʣʳʤʠ 

ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʚʝʨʦʷʪʥʦ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ. 

ʉʨʝʜʠ ʠʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ, ʯʘʱʝ ʚ ʜʠʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʚʩʪʨʝʯʘʣʦʩʴ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦ ʦʜʥʦʤʫ ʦʢʨʫʛʣʦʤʫ ʚʢʣʶʯʝʥʠʶ ʩ ʧʣʦʪʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ ʨʘʟʤʝʨʦʤ ʯʫʪʴ ʤʝʥʴʰʝ ʰʠʨʠʥʳ ʢʣʝʪʢʠ (0,2-0,3 ʤʢʤ). ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʢʘʢ 

ʘʛʨʝʛʘʪ ʈʅʇ. ɺ ʜʨʫʛʠʭ ʢʣʝʪʢʘʭ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʦ ʦʯʝʥʴ ʧʣʦʪʥʦʝ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʜʝʨʞʠʤʦʝ, ʩ ʠʟʤʝʥʝʥʥʳʤ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʢʦʪʦʨʦʝ 

ʦʙʨʘʟʫʝʪ ʚʳʧʷʯʠʚʘʥʠʷ ʚ ʩʪʦʨʦʥʫ ʮʠʪʦʧʣʘʟʤʳ. ʕʪʠ ʢʣʝʪʢʠ, ʚʝʨʦʷʪʥʦ, 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʦʩʪʘ, ʠʤʝʶʪ ʦʯʝʥʴ ʧʣʦʪʥʫʶ ʮʠʪʦʧʣʘʟʤʫ 

ʠ ʥʝʩʢʦʣʴʢʦ ʘʛʨʝʛʘʪʦʚ ʈʅʇ. ʈʘʟʤʝʨʳ ʢʣʝʪʦʢ, ʩ ʠʟʤʝʥʝʥʥʳʤ ʧʝʨʠʧʣʘʩʪʦʤ, 

ʨʝʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʠ ʥʝʙʦʣʴʰʦʛʦ ʫʤʝʥʴʰʝʥʠʷ 

ʰʠʨʠʥʳ (ʨʠʩ. 9). ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚ 

ʢʫʣʴʪʫʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɺʦʢʨʫʛ ʪʘʢʠʭ ʢʣʝʪʦʢ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʙʦʣʴʰʝ ʚʝʟʠʢʫʣ ʠ ʧʫʟʳʨʴʢʦʚ, ʥʘʙʣʶʜʘʣʠ ʠ ʩʚʦʙʦʜʥʦʝ 
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ʚʳʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʯʝʨʝʟ ʨʘʟʨʳʚʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

 

2.2.1.4 ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

 ʅʘ ʤʠʢʨʦʩʥʠʤʢʘʭ ʦʙʨʘʟʮʦʚ Fusobacterium necrophorum ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ (ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï 1 ʩʫʪʢʠ) ʚʠʜʥʳ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʢʣʝʪʢʠ 

ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʜʢʠʤ ʢʦʥʪʫʨʦʤ ʠ ʦʢʨʫʛʣʳʤʠ 

ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʞʛʫʪʠʢʠ ʠ ʧʠʣʠ, ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ (ʨʠʩ. 12 ï 15). 

ɿʘʯʘʩʪʫʶ ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ çʧʨʠʣʠʧʘʶʪè ʜʨʫʛ ʢ ʜʨʫʛʫ. ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʰʘʨʦʦʙʨʘʟʥʳʝ ʚʝʟʠʢʫʣʳ ʠ ʧʫʟʳʨʴʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚʦʢʨʫʛ ʢʣʝʪʦʢ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʈʘʟʤʝʨʳ ʚʝʟʠʢʫʣ 

ʚʳʨʴʠʨʫʶʪ ʦʪ 45 ʜʦ 170 ʥʤ, ʧʫʟʳʨʴʢʠ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʦʪ 250 ʜʦ 600 ʥʤ. ʅʘ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ 

ʚʝʟʠʢʫʣ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʙʘʢʪʝʨʠʷʭ ʠʤʝʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʬʦʨʤʳ, ʢʦʥʪʫʨ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʦʛʥʫʪʳʝ ʫʯʘʩʪʢʠ ʨʘʟʤʝʨʦʤ ʩ ʚʝʟʠʢʫʣʳ (80-

140 ʥʤ). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʦ 2 ʩʫʪ (ʨʠʩ. 14) ʬʦʨʤʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʰʪʘʤʤʘ F. necrophorum ç8TS630501è ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʨʦʚʥʦʡ (ʩʤʦʨʱʝʥʥʦʡ), ʢʦʥʮʝʚʳʝ ʫʯʘʩʪʢʠ ʢʣʝʪʦʢ - ʟʘʦʩʪʨʝʥʥʳʝ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʝʟʠʢʫʣ, ʧʫʟʳʨʴʢʦʚ ʠ ʜʨʫʛʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʘʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚʦʢʨʫʛ ʙʘʢʪʝʨʠʡ. ʅʝʢʦʪʦʨʳʝ ʢʣʝʪʢʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʢʨʫʯʝʥʥʳʤʠ (ʨʠʩ. 14). ɺ ʪʘʢʦʡ ʢʫʣʴʪʫʨʝ ʦʪʜʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ ʨʝʜʢʦʩʪʴʶ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʢʦʧʣʝʥʠʡ, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʩʢʣʝʠʚʘʪʴʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. 

ɺ ʢʫʣʴʪʫʨʝ ʬʫʟʦʙʘʢʪʝʨʠʡ ʰʪʘʤʤʘ ç12TSK630501è ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʚʝʟʠʢʫʣ ʠ ʧʫʟʳʨʴʢʦʚ ʦʪ ʚʨʝʤʝʥʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʠʭ ʚʩʝʛʜʘ ʤʥʦʛʦ (ʨʠʩ. 15). ʄʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʬʦʨʤʘ ʢʣʝʪʦʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʝʪʦʢ ʠʤʝʶʪ ʩʤʦʨʱʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʟʘʦʩʪʨʝʥʥʳʝ ʢʦʥʮʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʢʣʝʪʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʠʥʪʦʦʙʨʘʟʥʫʶ 

ʟʘʢʨʫʯʝʥʥʦʩʪʴ. ɺ ʜʚʫʭʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ ʚʩʪʨʝʯʘʣʠ ʪʘʢʞʝ ʠ ʢʦʨʦʪʢʠʝ ʢʣʝʪʢʠ,  
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ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʈʠʩ. 12. ʂʣʝʪʢʠ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è. 

ʆʜʥʦʩʫʪʦʯʥʘʷ ʢʫʣʴʪʫʨʘ. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ, ʜʣʠʥʥʳʝ ʩʪʨʝʣʢʠ ï ʢʨʫʧʥʳʝ ʧʫʟʳʨʠ. 

 

ʈʠʩ. 13. ʂʣʝʪʢʠ Fusobacterium necrophorum ʰʪʘʤʤʘ ç12TSK630501è. 

ʆʜʥʦʩʫʪʦʯʥʘʷ ʢʫʣʴʪʫʨʘ. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ, ʜʣʠʥʥʳʝ ʩʪʨʝʣʢʠ ï ʢʨʫʧʥʳʝ ʧʫʟʳʨʠ. 
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ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʈʠʩ. 14. ʂʣʝʪʢʠ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è. 

ɼʚʫʭʩʫʪʦʯʥʘʷ ʢʫʣʴʪʫʨʘ. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ, ʜʣʠʥʥʳʝ ʩʪʨʝʣʢʠ ï ʢʨʫʧʥʳʝ ʧʫʟʳʨʠ. 

 

ʈʠʩ. 15. ʂʣʝʪʢʠ Fusobacterium necrophorum ʰʪʘʤʤʘ ç12TSK630501è. 

ɼʚʫʭʩʫʪʦʯʥʘʷ ʢʫʣʴʪʫʨʘ. ɼʣʠʥʥʳʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʤʝʩʪʘ, ʛʜʝ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʢʨʫʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʢʠ. 
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ʩ ʛʣʘʜʢʠʤʠ ʠ ʦʢʨʫʛʣʳʤʠ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʚʝʨʦʷʪʥʦ, ʢʣʝʪʢʠ ʥʘ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʘʟʝ ʨʦʩʪʘ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʉʕʄ 

ʬʫʟʦʙʘʢʪʝʨʠʡ ʰʪʘʤʤʦʚ ç8TS630501è ʠ ç12TSK630501è ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ 

ʚʝʟʠʢʫʣ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʩʣʠʧʘʪʴʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

 

2.2.1.5 ʊʨʘʥʩʤʠʩʩʠʦʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ  

 ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦ ʤʝʪʦʜʫ 

ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʢʣʝʪʢʠ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʘʣʦʯʢʦʚʠʜʥʦʡ 

ʬʦʨʤʳ (ʨʠʩ. 16-23). ʅʘ ʩʥʠʤʢʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʘʥʪʝʣʝʚʠʜʥʳʝ ʜʝʣʷʱʠʝʩʷ 

ʙʘʢʪʝʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʘʩʴ ʧʝʨʝʪʷʞʢʘ (ʨʠʩ. 22).  

ɺʥʝʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺʦʢʨʫʛ ʢʣʝʪʦʢ ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʩ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʳʣʠ ʚʠʜʥʳ ʩʬʝʨʠʯʝʩʢʠʝ 

ʚʝʟʠʢʫʣʳ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʤʝʤʙʨʘʥʦʡ (ʨʠʩ. 17, 19 ɹ) ʨʘʟʤʝʨʦʤ 45 ï 250 ʥʤ ʩ 

ʵʣʝʢʪʨʦʥʥʦʩʚʝʪʣʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʦʪʰʥʫʨʦʚʳʚʘʶʪʩʷ ʦʪ 

ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ. 

ʉʪʨʦʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. 

ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʠʭ ʰʪʘʤʤʦʚ ʬʫʟʦʙʘʢʪʝʨʠʡ 

ʧʦʢʘʟʘʣʠ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʞʛʫʪʠʢʠ ʠ ʧʠʣʠ, ʥʝ 

ʚʳʷʚʣʝʥʳ. ʅʘ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ (ʨʠʩ. 16) ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʚʠʣʠʩʪʘʷ 

ʤʥʦʛʦʩʣʦʡʥʘʷ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ. ʄʝʞʜʫ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ ʠ ʧʣʘʟʤʘʣʝʤʤʦʡ ʠʤʝʝʪʩʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʪʣʠʯʠʡ ʚ ʩʪʨʦʝʥʠʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʳ ʫ ʜʚʫʭ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʊʦʣʱʠʥʘ 

ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ 7,5 ï 8,5 ʥʤ, ʝʝ ʢʦʥʪʫʨʳ ʥʝ ʧʦʚʪʦʨʷʶʪ 

ʠʟʚʠʣʠʩʪʦʩʪʠ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ. ʅʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʚʳʷʚʣʝʥ ʘʤʦʨʬʥʳʡ ʤʘʪʝʨʠʘʣ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʇʦʜ 

ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʦʡ ʥʘʭʦʜʠʪʩʷ ʧʣʘʩʪʠʥʯʘʪʳʡ ʚʥʫʪʨʝʥʥʠʡ ʨʠʛʠʜʥʳʡ ʩʣʦʡ  
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ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 16. ʂʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Fusobacterium necrophorum ç12TSK630501è. 

ʇʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. 

 
  

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

ʈʠʩ. 17. ʂʣʝʪʢʠ ʰʪʘʤʤʘ Fusobacterium necrophorum ç12TSK630501è. 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩ ʠʟʤʝʥʝʥʥʳʤ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘʛʨʈ - ʘʛʨʝʛʘʪ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ, ɺʂʉ ï 

ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ; ʅʂʉ - ʥʘʨʫʞʥʘʷ ʤʝʤʙʨʘʥʘ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ; ʂʉ ï ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ; ʅ ï ʥʫʢʣʝʦʠʜ; ʇʇ ï ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ; ʇʄ ïʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ, ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ. 

16 
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ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 18ɸ, ɹ. ʂʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Fusobacterium necrophorum 

ç12TSK630501è.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

ʈʠʩ. 19. ʂʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Fusobacterium necrophorum ç12TSK630501è. 

ɸ. ʋʯʘʩʪʦʢ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʢʠ ʩ ʛʦʤʦʛʝʥʥʳʤ ʧʣʦʪʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʦʢʨʫʞʝʥʥʳʡ ʨʠʙʦʩʦʤʘʤʠ (ʘʛʨʝʛʘʪ ʈʅʇ). ɹ. ʋʯʘʩʪʦʢ 

ʢʣʝʪʢʠ ʠ ʩʬʝʨʦʧʣʘʩʪ. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ 

ʤʝʤʙʨʘʥʳ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠ:̫ ʘʛʨʈʅʇ - ʘʛʨʝʛʘʪ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ, ʂʉ ï 

ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ; ʅ ï ʥʫʢʣʝʦʠʜ; ɺI ï ʚʢʣʶʯʝʥʠʷ 1 ʪʠʧʘ, ʇʇ ï 

ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ. 

 

ɸ ɹ 

ɹ ɸ 
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ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘʤʠ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʩʣʦʝʚ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 24 - 35 ʥʤ.  

ʄʝʪʦʜʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʘ ʫʣʴʪʨʘʪʦʥʢʠʭ 

ʩʨʝʟʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʘʥʪʠʪʝʣ ʢ ʘʥʪʠʛʝʥʫ ʰʪʘʤʤʘ 

Fusobacterium necrophorum ç8TS630501è ʠ ʚʪʦʨʠʯʥʳʭ ʘʥʪʠʪʝʣ, 

ʢʦʥ̡ʁʛʠʨʦʚʘʥʥʳʭ ʩ ʢʦʣʣʦʠʜʥʳʤ ʟʦʣʦʪʦʤ, ʚʳʷʚʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʠʤʤʫʥʦʨʝʘʢʮʠʶ. ʅʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʢʦʣʣʦʠʜʥʦʝ ʟʦʣʦʪʦ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ 

ʤʝʪʢʦʡ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠʣʠ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ (ʨʠʩ. 23). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʥʪʠʛʝʥ ʰʪʘʤʤʘ Fusobacterium 

necrophorum ç8TS630501è ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚʝ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ.  

ʇʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʫʟʦʙʘʢʪʝʨʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʰʪʘʤʤʦʚ ʠʤʝʝʪ ʥʝʧʦʩʪʦʷʥʥʫʶ ʪʦʣʱʠʥʫ ʠ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʋ 

ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʦʢ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ ʣʝʥʪʦʡ (ʰʠʨʠʥʦʡ 30 - 45 ʥʤ) ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʠ 

ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʘʤʠ, ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣ ʵʣʝʢʪʨʦʥʥʦʧʨʦʟʨʘʯʥʳʡ ʠʣʠ 

ʛʦʤʦʛʝʥʥʳʡ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʨʠʩ. 16, 18-21). ɺ ʦʪʜʝʣʴʥʳʭ 

ʪʦʯʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʤʳʢʘʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʢ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʝ. ʅʘ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ, ʢʘʢ ʠ ʥʘ ʧʨʝʧʘʨʘʪʘʭ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ (ʨʠʩ. 8, 9, 11), ʧʨʦʩʣʝʞʠʚʘʣʠ ʢʘʨʪʠʥʫ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʣʝʪʦʢ 

ʬʫʟʦʙʘʢʪʝʨʠʡ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʢʣʝʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʨʠʩ. 17) ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʢʣʝʪʢʠ, 

ʧʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʧʝʨʠʧʣʘʩʪʘ ʜʦʩʪʠʛʘʝʪ 0,1 - 0,2 ʤʢʤ. ʀʟʤʝʥʝʥʠʷ ʥʘʯʠʥʘʶʪʩʷ 

ʥʘ ʜʠʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʟʘʪʝʤ ʟʘʪʨʘʛʠʚʘʶʪ 

ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʣʝʪʦʢ. ɺ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʯʝʨʝʜʫʶʪʩʷ ʫʯʘʩʪʢʠ ʵʣʝʢʪʨʦʥʥʦʧʨʦʟʨʘʯʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʝʣʢʦʛʨʘʥʫʣʷʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʘ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʶʱʝʛʦ ʧʝʨʠʧʣʘʩʪ. ʇʨʠʯʝʤ ʢʣʝʪʢʠ ʰʪʘʤʤʘ  
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ʈʠʩ. 20. ʂʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Fusobacterium necrophorum ç8TS630501è. 

ʂʣʝʪʢʘ ʩ ʨʘʟʙʨʦʩʘʥʥʳʤʠ ʧʦ ʮʠʪʦʧʣʘʟʤʝ ʦʩʤʠʦʬʠʣʴʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ II 

ʪʠʧʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 21. ʂʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Fusobacterium necrophorum ç12TSK630501è. 

ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʢʣʝʪʢʘ ʩ ʮʠʪʦʧʣʘʟʤʦʡ ʟʘʧʦʣʥʝʥʥʦʡ ʛʦʤʦʛʝʥʥʳʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ I ʪʠʧʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʅ ï ʥʫʢʣʝʦʠʜ; ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ɺI ï 

ʚʢʣʶʯʝʥʠʷ 1 ʪʠʧʘ, ɺII  ï ʚʢʣʶʯʝʥʠʷ 2 ʪʠʧʘ. 

20 

21 



 66 

ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 22. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʳ Fusobacterium necrophorum ʪhʘʤʤʘ 

ç12TSK630501è. ʂʣʝʪʢʘ ʚ ʮʠʪʦʧʣʘʟʤʝ, ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʶʪʩʷ ʦʩʤʠʦʬʠʣʴʥʳʝ 

ʚʢʣʶʯʝʥʠʷ II  ʪʠʧʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʅ ï ʥʫʢʣʝʦʠʜ; ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ɺI ï 

ʚʢʣʶʯʝʥʠʷ 1 ʪʠʧʘ, ɺII  ï ʚʢʣʶʯʝʥʠʷ 2 ʪʠʧʘ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 23. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʳ Fusobacterium necrophorum ʰʪʘʤʤʘ 

ç8TS630501è. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʠʤʤʫʥʦʨʝʘʢʮʠʷ (ʩʪʨʝʣʢʠ), ʧʦʢʘʟʳʚʘʱʘʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʥʪʠʛʝʥʘ F. necrophorum ç8TS630501è ʚ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʝ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ.  
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ç12TSK630501è ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʶ. ʇʨʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʧʦʜʩʯʝʪʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Axio Vision Rel. 4.8 Carl 

Zeiss (ɻʝʨʤʘʥʠʷ) ʧʣʦʱʘʜʴ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ 

ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ ʢʣʝʪʦʢ ʰʪʘʤʤʘ ç12TSK630501è ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ 

ʨʦʩʪʘ ʥʘ 43%, ʘ ʫ ʢʣʝʪʦʢ ʰʪʘʤʤʘ ç8TS630501è ʚʩʝʛʦ ʣʠʰʴ ʥʘ 14,7%. 

ʅʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ 

ʠʟ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʨʝʜʫ (ʨʠʩ. 8). ʅʘ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ ʚʦʢʨʫʛ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʝʱʝʩʪʚʦ ʧʦʜʦʙʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʦʝ ʫʜʝʨʞʠʚʘʝʪʩʷ ʜʘʞʝ ʧʦʩʣʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ. 

ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʪʘʢʠʭ ʙʘʢʪʝʨʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʷʝʪ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ. ʀʥʦʛʜʘ ʥʘʨʫʞʥʘʷ ʦʙʦʣʦʯʢʘ ʚʳʛʣʷʜʠʪ ʨʘʟʤʳʪʦʡ ʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ (ʨʠʩ. 23) ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʨʘʟʨʳʚʳ (ʜʝʬʝʢʪʳ) ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ. ʇʨʦʪʦʧʣʘʩʪʳ ʠʣʠ ʩʬʝʨʦʧʣʘʩʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʫʣʴʪʫʨʘʭ ʦʙʦʠʭ 

ʰʪʘʤʤʦʚ (ʨʠʩ. 18 ɹ). 

ʅʫʢʣʝʦʠʜ. ɺ ʟʦʥʝ ʥʫʢʣʝʦʠʜʘ (ʨʠʩ. 16, 18ɸ,ɹ, 21) ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʠʪʠ ɼʅʂ. ʎʠʪʦʧʣʘʟʤʘ ʚ ʦʙʣʘʩʪʠ ʥʫʢʣʝʦʠʜʘ ʠʤʝʝʪ 

ʩʨʝʜʥʶʶ ʵʣʝʢʪʨʦʥʥʫʶ ʧʣʦʪʥʦʩʪʴ, ʤʘʣʦ ʨʠʙʦʩʦʤ, ʧʦʣʠʩʦʤ ʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʢʣʶʯʝʥʠʷ.  

ʎʠʪʦʧʣʘʟʤʘ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʮʠʪʦʧʣʘʟʤʳ ʬʫʟʦʙʘʢʪʝʨʠʡ ʦʯʝʥʴ 

ʛʝʪʝʨʦʤʦʨʬʥʘ. ɻʠʘʣʦʧʣʘʟʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʤʝʣʢʦʛʨʘʥʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʮʠʪʦʧʣʘʟʤʳ 

ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʢʣʶʯʝʥʠʡ ʠ ʛʨʘʥʫʣ. ʄʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʢʣʝʪʦʢ ʰʪʘʤʤʘ ç12TSK630501è ʩ ʨʘʟʥʳʤʠ ʛʨʘʥʫʣʘʤʠ. 

ʇʝʨʚʳʡ ʪʠʧ (ʨʠʩ. 21) ï ʮʠʪʦʧʣʘʟʤʘ ʥʘʩʳʱʝʥʘ ʛʦʤʦʛʝʥʥʳʤʠ ʛʨʘʥʫʣʘʤʠ 

ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ 50 - 60 ʥʤ. ʆʥʠ ʨʘʚʥʦʤʝʨʥʦ 

ʟʘʧʦʣʥʷʶʪ ʚʩʶ ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʢʠ, ʦʩʪʘʚʣʷʷ ʩʚʦʙʦʜʥʦʡ ʦʙʣʘʩʪʴ ʥʫʢʣʝʦʠʜʘ. 

ɼʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʢʣʝʪʦʢ (ʨʠʩ. 22) ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚ ʮʠʪʦʧʣʘʟʤʝ ʧʣʦʪʥʳʭ 

ʦʩʤʠʦʬʠʣʴʥʳʭ ʟʝʨʝʥ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʘʤʠ ʦʪ 30 ʜʦ 60 ʥʤ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ ʛʨʫʧʧʘʤʠ.  
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ʎʠʪʦʧʣʘʟʤʘ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʫ ʢʣʝʪʦʢ 

ʰʪʘʤʤʘ ç8TS630501è, ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʦʩʤʠʦʬʠʣʴʥʘʷ ʟʝʨʥʠʩʪʦʩʪʴ (50 ʜʦ 90 

ʥʤ) ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ (ʨʠʩ. 20). 

ɺ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ ʦʙʦʠʭ ʰʪʘʤʤʦʚ ʚʳʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʩ ʛʦʤʦʛʝʥʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ, ʥʝ ʦʢʨʫʞʝʥʥʘʷ ʤʝʤʙʨʘʥʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ 0,2 - 

0,3 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ (ʨʠʩ. 16, 18ɸ, 19ɸ). ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʬʦʨʤʝ ʦʢʨʫʛʣʳʝ, 

ʠʭ ʤʦʞʥʦ ʚʠʜʝʪʴ ʯʘʱʝ ʚ ʪʝʨʤʠʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʢʣʝʪʢʠ. ɼʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʦʢʘʟʳʚʘʶʪʩʷ ʦʯʝʥʴ ʧʣʦʪʥʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʣʝʪʢʠ, ʠ ʪʘʢʞʝ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʧʨʝʧʘʨʘʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʅʂ (ʨʠʩ. 6ɸ, 7, 9, 11), ʪ.ʢ. ʵʪʦ ʩʘʤʳʝ ʧʣʦʪʥʳʝ ʫʯʘʩʪʢʠ ʢʣʝʪʢʠ. ʇʦ 

ʧʝʨʠʬʝʨʠʠ ʪʘʢʦʡ ʦʙʣʘʩʪʠ, ʟʘʧʦʣʥʝʥʥʦʡ ʛʦʤʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʦʤ ʩʨʝʜʥʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʠʙʦʩʦʤʳ (25 

ʥʤ) ʠ ʧʦʣʠʨʠʙʦʩʦʤʳ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʥʳʡ 

ʘʛʨʝʛʘʪ (ʃʝʥʛʝʣʝʨ ʁ., 2005), ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʠʙʦʩʦʤ, ʧʦʣʠʨʠʙʦʩʦʤ, ʚʦʟʤʦʞʥʦ, 

ʈʅʂ-ʧʦʣʠʤʝʨʘʟ, ʛʜʝ ʧʘʨʘʣʣʝʣʴʥʦ ʠʜʫʪ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ 

ʙʝʣʢʦʚʳʭ ʚʢʣʶʯʝʥʠʡ ʮʠʪʦʧʣʘʟʤʳ.  

ɺ ʬʫʟʦʙʘʢʪʝʨʠʷʭ ʩ ʠʟʤʝʥʝʥʥʦʡ ʬʦʨʤʦʡ ʧʝʨʠʧʣʘʩʪʘ, ʪ.ʝ. ʢʣʝʪʢʠ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ, ʦʪʤʝʯʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʢʣʝʪʢʠ 

ʚʳʛʣʷʜʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʳʤʠ, ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʫʢʣʝʦʠʜ, ʥʝʩʢʦʣʴʢʦ 

ʩʪʨʫʢʪʫʨ ʘʛʨʝʛʘʪʘ ʈʅʇ, ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʚʠʜʳ ʟʝʨʥʠʩʪʦʩʪʠ.  

ʀʪʘʢ, ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦ ʤʝʪʦʜʫ 

ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ʧʦʢʘʟʘʣʠ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

ʎʠʪʦʧʣʘʟʤʘ ʩʦʜʝʨʞʠʪ ʚʢʣʶʯʝʥʠʷ ʠ ʘʛʨʝʛʘʪ ʈʅʇ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʪʤʝʯʝʥʳ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʢʣʝʪʦʢ. 

 

2.2.1.6 ʆʮʝʥʢʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʬʫʟʦʙʘʢʪʝʨʠʡ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʣʠ ʥʘ Fusobacterium 

necrophorum ʰʪʘʤʤʦʚ ç8TS630501è ʠ ç12TSK630501è, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ (ɸɹʉ) ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ:  

¶ ʮʝʬʪʠʦʬʫʨ ʥʘʪʨʠʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʛʠʙʠʪʦʨʘʤ ʩʠʥʪʝʟʘ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ; 

¶ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ, ʘʥʪʠʤʠʢʨʦʙʥʳʡ ʵʬʬʝʢʪ ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʦʚʣʝʥ 

ʥʘʨʫʰʝʥʠʝʤ ʥʘʨʘʱʠʚʘʥʠʷ ʧʝʧʪʠʜʥʦʡ ʮʝʧʠ ʥʘ ʨʠʙʦʩʦʤʘʭ; 

¶ ʬʦʩʬʦʤʠʮʠʥ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʧʝʨʚʦʛʦ 

ʵʪʘʧʘ ʩʠʥʪʝʟʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ 

ʬʫʟʦʙʘʢʪʝʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʆʮʝʥʢʘ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸɹʉ. 

ɸʥʪʠʙʘʢʪʝʨ

-ʠʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ 

(ɸɹʉ) ʐ
ʪ
ʘ
ʤ
ʤ

 

ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʩʫʙʩʪʘʥʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʤʢʛ/ʤʣ), ʵʢʩʧʦʟʠʮʠʷ 30 

ʤʠʥʫʪ 

ʂ
ʦʥ
ʪ
ʨ
ʦ
ʣ
ʴ

 

125 62,5 31,2 15,6 7,8 3,9 1,8 0,45 0,23 0,12 

ʎʝʬʪʠʦʬʫʨ 

ʥʘʪʨʠʷ 

8 - - - - - - - - - + + 

12 - - - - - - - - - - + 

ʊʠʣʦʟʠʥ 

ʪʘʨʪʨʘʪ 

8 - - - - + + + + + + + 

12 - - - - - + + + + + + 

ʌʦʩʬʦ- 

ʤʠʮʠʥ 

8 - - - - - - + + + + + 

12 - - - - - - - + + + + 

ʇʨʠʤʝʯʘʥʠʝ: ç-è ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ;  

ç+è ʥʘʣʠʯʠʝ ʨʦʩʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ in vitro 

ʧʨʦʷʚʣʷʶʪ ʨʘʟʣʠʯʥʫʶ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢ ʠʩʧʳʪʫʝʤʳʤ ʰʪʘʤʤʘʤ F. 

necrophorum. ɺ ʟʘʜʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,12-125 ʤʢʛ/ʤʣ ʧʦ ʘʢʪʠʚʥʦ 
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 ʜʝʡʩʪʚʫʶʱʝʤʫ ʚʝʱʝʩʪʚʫ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 30 ʤʠʥʫʪ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦ ʚʩʝʤ ʠʩʧʳʪʫʝʤʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʫʩʪʘʥʦʚʣʝʥʘ ʫ F. 

necrophorum ʰʪʘʤʤʘ ç8TS630501è. 

ʀʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʘʥʪʠʙʠʦʪʠʢʘ ʮʝʬʪʠʦʬʫʨ ʥʘʪʨʠʷ ʧʨʦʷʚʣʷʣʩʷ ʠ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟ ʦʮʝʥʠʚʘʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ: ʜʣʷ ʰʪʘʤʤʘ ç8TS630501è - 

0,23 ʤʢʛ/ʤʣ, ʘ ʜʣʷ ʰʪʘʤʤʘ ç12TSK630501è ʫʞʝ ʚ ʨʘʟʚʝʜʝʥʠʠ 0,12 ʤʢʛ/ʤʣ ʨʦʩʪ 

ʦʪʩʫʪʩʪʚʦʚʘʣ. ʀʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ ʥʘʩʪʫʧʘʣ ʧʨʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 15,6 ʠ 7,8 ʤʢʛ/ʤʣ ʜʣʷ ʰʪʘʤʤʦʚ ç8TS630501è ʠ 

ç12TSK630501è ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʬʦʩʬʦʤʠʮʠʥʘ ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʨʘʟʚʝʜʝʥʠʷʭ 3,9 ʠ 1,8 ʤʢʛ/ʤʣ ʜʣʷ ʰʪʘʤʤʦʚ ç8TS630501è ʠ 

ç12TSK630501è ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʠʣ 

ʘʥʪʠʙʠʦʪʠʢ ʮʝʬʪʠʦʬʫʨ ʥʘʪʨʠʷ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥ ʩ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ. ʀʥʛʠʙʠʪʦʨ ʩʠʥʪʝʟʘ 

ʙʝʣʢʘ ʘʥʪʠʙʠʦʪʠʢ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ ʦʢʘʟʘʣʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ 

Fusobacterium necrophorum ʰʪʘʤʤʦʚ ç8TS630501è ʠ ç12TSK630501è. 

ʌʦʩʬʦʤʠʮʠʥ ʧʦ ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘʥʷʣ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

 

2.2.1.7 ɺʣʠʷʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ 

ʬʫʟʦʙʘʢʪʝʨʠʡ  

ɺʣʠʷʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ 

(ʮʝʬʪʠʦʬʫʨ ʥʘʪʨʠʷ, ʪʠʣʦʟʠʥʘ ʪʘʨʪʨʘʪʘ ʠ ʬʦʩʬʦʤʠʮʠʥʘ) ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ 

ʬʫʟʦʙʘʢʪʝʨʠʡ ʰʪʘʤʤʘ ç8TS630501è ʠʟʫʯʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 31,5 ʠ 125 

ʤʢʛ/ʤʣ. ʕʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ, ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʠ MIC 

(ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ) ʙʳʣʠ ʚʳʙʨʘʥʳ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʠ ʩʨʘʚʥʠʪʴ ʷʚʥʳʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ, ʝʩʣʠ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ, 

ʧʦ ʚʩʝʡ ʤʠʢʨʦʙʥʦʡ ʧʦʧʫʣʷʮʠʠ. ʀʥʢʫʙʘʮʠʷ ʚ ʩʨʝʜʝ ʩʦʜʝʨʞʘʱʠʡ ʘʥʪʠʙʠʦʪʠʢ 

ʩʦʩʪʘʚʣʷʣʘ 30 ʤʠʥʫʪ.  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʦʜʥʦʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʝʪʦʢ 

ʰʪʘʤʤʘ F. necrophorum ç8TS630501è ʭʘʨʘʢʪʝʨʥʦ: ʧʣʦʪʥʘʷ ʮʠʪʦʧʣʘʟʤʘ ʩ 
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ʨʘʟʣʠʯʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʥʫʢʣʝʦʠʜ ʥʝ ʚʩʝʛʜʘ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟ-ʟʘ 

ʧʣʦʪʥʦʩʪʠ ʮʠʪʦʧʣʘʟʤʳ, ʘʛʨʝʛʘʪ ʈʅʇ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʝ 

ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʩʦʜʝʨʞʠʤʳʤ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ. ʂʣʝʪʢʠ ʩ ʚʠʜʦʠʟʤʝʥʝʥʥʳʤ ʧʝʨʠʧʣʘʩʪʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ʅʘ 

ʩʥʠʤʢʘʭ ʟʘʯʘʩʪʫʶ ʤʦʞʥʦ ʚʠʜʝʪʴ ʛʘʥʪʝʣʝʚʠʜʥʳʝ ʜʝʣʷʱʠʝʩʷ ʙʘʢʪʝʨʠʠ (ʨʠʩ. 24, 

25).  

ʇʦʩʣʝ ʚʳʜʝʨʞʠʚʘʥʠʷ ʢʫʣʴʪʫʨʳ 8 ʰʪʘʤʤʘ Fusobacterium necrophorum ʚ 

ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʘʥʪʠʙʠʦʪʠʢ ʮʝʬʪʠʦʬʫʨ ʥʘʪʨʠʷ 31,2 ʤʢʛ/ʤʣ 30 ʤʠʥ 

ʤʝʪʦʜʦʤ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ʦʪʤʝʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʨʠʩ. 26). ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʩʚʝʪʣʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ. 

ɻʠʘʣʦʧʣʘʟʤʘ ʚʳʛʣʷʜʠʪ ʵʣʝʢʪʨʦʥʥʦʧʨʦʟʨʘʯʥʦʡ, ʧʦ ʧʝʨʠʬʝʨʠʠ ʢʣʝʪʢʠ, ʚʜʦʣʴ 

ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʫʟʢʦʡ ʧʦʣʦʩʢʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʣʦʪʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ. ɸ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʮʠʪʦʧʣʘʟʤʳ ʟʘʧʦʣʥʝʥʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʤ 

ʚʝʱʝʩʪʚʦʤ ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʣʝʪʦʢ ʭʦʨʦʰʦ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʬʠʙʨʠʣʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʫʢʣʝʦʠʜʘ. 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʝʪʢʠ 8 ʰʪʘʤʤʘ Fusobacterium necrophorum 

ʮʝʬʪʠʦʬʫʨʦʤ ʥʘʪʨʠʷ 125 ʤʢʛ/ʤʣ 30 ʤʠʥ ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʮʠʪʦʧʣʘʟʤʳ (ʨʠʩ. 27). ɺ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʫ 

ʥʝʢʦʪʦʨʳʭ ʙʘʢʪʝʨʠʡ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʮʝʣʠʢʦʤ ʚʳʨʘʚʥʠʚʘʝʪʩʷ, ʘ ʩ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʣʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʦʥʥʦʧʣʦʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ 

ʫʯʘʩʪʢʠ ʢʣʝʪʦʢ, ʛʜʝ ʥʘʨʫʰʝʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. 

ʂʦʥʜʝʥʩʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʮʠʪʦʧʣʘʟʤʳ ʚ ʚʠʜʝ ʛʦʤʦʛʝʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʦʧʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʢʣʝʪʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ 

ʮʠʪʦʧʣʘʟʤʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʬʠʙʨʠʣʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ɼʅʂ, ʨʠʙʦʩʦʤʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʝʪʦʢ ʠʤʝʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ  

ʫʚʝʣʠʯʝʥʥʦʝ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʨʝʜʠ 

ʵʣʝʢʪʨʦʥʥʦʧʨʦʟʨʘʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʭʣʦʧʴʝʚʠʜʥʳʝ ʧʣʦʪʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ. ɸʛʨʝʛʘʪ ʈʅʇ ʩʪʘʥʦʚʠʪʩʷ ʛʝʪʝʨʦʛʝʥʥʳʤ, ʨʠʙʦʩʦʤʳ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ. ʅʘ ʩʥʠʤʢʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʛʘʥʪʝʣʝʚʠʜʥʳʝ  
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ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 24. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ 

ç8TS630501è. ɼʝʣʷʱʘʷʩʷ ʢʣʝʪʢʘ ʩ ʧʣʦʪʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʨʦʚʥʳʤ 

ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʅʠʞʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʝʪʢʘ (ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ) ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘʛʨʈʅʇ ï ʘʛʨʝʛʘʪ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʦʚ, ɺ ï 

ʚʢʣʶʯʝʥʠʷ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 25. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ 

ç8TS630501è. ʇʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʢʣʝʪʦʢ. 
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ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 26. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʳ Fusobacterium necrophorum ʰʪʘʤʤʘ 

ç8TS630501è ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʮʝʬʪʠʦʬʫʨʘ ʥʘʪʨʠʷ 31,2 ʤʢʛ/ʤʣ 30 ʤʠʥ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ʘʛʨʈʅʇ ï ʘʛʨʝʛʘʪ 

ʨʠʙʦʥʫʢʣʝʦʥʨʦʪʝʠʜʦʚ, ʩʪʨʝʣʢʘʤʠ ʫʢʘʟʘʥʳ ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 27. ʂʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è 

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʮʝʬʪʠʦʬʫʨʘ ʥʘʪʨʠʷ 125 ʤʢʛ/ʤʣ 30 ʤʠʥ. ʋ ʥʝʢʦʪʦʨʳʭ 

ʢʣʝʪʦʢ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʚʳʨʘʚʥʠʚʘʝʪʩʷ. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʨʘʟʨʳʚ 

ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɼʂʉ ï ʜʝʬʝʢʪ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ. 
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ʜʝʣʷʱʠʝʩʷ ʙʘʢʪʝʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʝʨʝʪʷʞʢʘ. ɺ ʢʫʣʴʪʫʨʝ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʮʝʬʪʠʦʬʫʨʦʤ ʥʘʪʨʠʷ 125 ʤʢʛ/ʤʣ ʚʩʪʨʝʯʘʶʪʩʷ ʢʣʝʪʢʠ ʩ ɼʂʉ, 

ʩʬʝʨʦʧʣʘʩʪʳ, ʤʥʦʛʦ ʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è ʚ 

ʩʨʝʜʝ ʩ ʘʥʪʠʙʠʦʪʠʢʦʤ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 31,2 ʤʢʛ/ʤʣ ʠ 125 

ʤʢʛ/ʤʣ  30 ʤʠʥ ʚ ʩʪʨʫʢʪʫʨʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʟʠʣʠʩʴ ʚ 

ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʅʘ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 31,2 ʤʢʛ/ʤʣ ʟʘ 30 ʤʠʥ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ 

ʠʟʤʝʥʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʮʠʪʦʧʣʘʟʤʳ (ʨʠʩ. 28). ɻʠʘʣʦʧʣʘʟʤʘ ʚʳʛʣʷʜʠʪ 

ʵʣʝʢʪʨʦʥʥʦʧʨʦʟʨʘʯʥʦʡ, ʧʦ ʧʝʨʠʬʝʨʠʠ, ʚʜʦʣʴ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ 

ʫʟʢʦʡ ʧʦʣʦʩʢʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʣʦʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʣʝʪʦʢ 

ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʬʠʙʨʠʣʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʫʢʣʝʦʠʜʘ. ɺ 

ʮʠʪʦʧʣʘʟʤʝ ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ ʦʢʨʫʛʣʳʝ ʩʪʨʫʢʪʫʨʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʚʝʱʝʩʪʚʦʤ 

ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʄʥʦʛʠʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʧʣʦʪʥʫʶ ʮʠʪʦʧʣʘʟʤʫ, 

ʩʨʝʜʠ ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʢʣʝʪʦʢ Fusobacterium necrophorum. ɺʩʪʨʝʯʘʶʪʩʷ ʢʣʝʪʢʠ ʩ ɼʂʉ, 

ʩʬʝʨʦʧʣʘʩʪʳ ʠ ʠʥʦʛʜʘ ʣʠʟʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ. ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʫʣʴʪʫʨʫ 

ʘʥʪʠʙʠʦʪʠʢʦʤ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 31,2 ʤʢʛ/ʤʣ ʚʩʪʨʝʯʘʶʪʩʷ 

ʜʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ ʩ ʧʝʨʝʪʷʞʢʦʡ (ʨʠʩ. 29). 

ʇʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ ʢʫʣʴʪʫʨʳ F. necrophorum ʰʪʘʤʤʘ ç8TS630501è 

ʘʥʪʠʙʠʦʪʠʢʦʤ ʬʦʩʬʦʤʠʮʠʥʦʤ 31,2 ʤʢʛ/ʤʣ 30 ʤʠʥ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʦʩʚʝʪʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʝʪʢʠ ʚ ʦʙʣʘʩʪʠ ʥʫʢʣʝʦʠʜʘ, ʛʜʝ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʠʙʨʠʣʣʷʨʥʳʝ ʥʠʪʠ ɼʅʂ (ʨʠʩ. 30). ʇʦ ʧʝʨʠʬʝʨʠʠ, ʚʜʦʣʴ 

ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʫʟʢʦʡ ʧʦʣʦʩʢʦʡ, ʠʣʠ ʩʢʦʧʣʝʥʠʷʤʠ ʚ ʩʝʨʝʜʠʥʝ 

ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫʯʘʩʪʢʠ ʮʠʪʦʧʣʘʟʤʳ ʩ ʛʝʪʝʨʦʛʝʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʙʠʦʪʠʢʘ ʜʦ 125 ʤʢʛ/ʤʣ ʩʪʨʫʢʪʫʨʘ 

ʮʠʪʦʧʣʘʟʤʳ ʩʪʘʥʦʚʠʪʩʷ ʭʣʦʧʴʝʚʠʜʥʦʡ, ʚ ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʢʘʭ ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʣʦʪʥʳʤ ʩʦʜʝʨʞʠʤʳʤ (ʨʠʩ. 

31). ɼʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ ʩ ʧʝʨʝʪʷʞʢʦʡ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʤ ʧʨʠ ʦʙʝʠʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 
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ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 28. ʂʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è 

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪʦʤ 31,2 ʤʢʛ/ʤʣ 30 ʤʠʥ. ɼʝʣʷʱʘʷʩʷ ʢʣʝʪʢʘ 

ʩ ʧʣʦʪʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʨʦʚʥʳʤ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 29. ʂʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è 

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪʦʤ 125 ʤʢʛ/ʤʣ 30 ʤʠʥ. ʇʦ ʚʩʝʡ ʮʠʪʦʧʣʘʟʤʝ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʬʠʙʨʠʣʣʷʨʥʳʝ ʥʠʪʠ ɼʅʂ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ʂʉ ï ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. 
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ʄʝʪʦʜ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 30. ʂʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è 

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʦʩʬʦʤʠʮʠʥʦʤ 31,2 ʤʢʛ/ʤʣ 30 ʤʠʥ. ɺ ʢʣʝʪʢʘʭ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʩʚʝʪʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʝʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʥʫʢʣʝʦʠʜʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 31. ʂʫʣʴʪʫʨʘ Fusobacterium necrophorum ʰʪʘʤʤʘ ç8TS630501è 

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʦʩʬʦʤʠʮʠʥʦʤ 125 ʤʢʛ/ʤʣ 30 ʤʠʥ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ; ʇʇ - ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ; ʅ ï ʥʫʢʣʝʦʠʜ. 
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ʀʪʘʢ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʠʥʘ ʧʦʩʪʘʥʪʠʙʠʦʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ 

ʬʫʟʦʙʘʢʪʝʨʠʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʮʠʪʦʧʣʘʟʤʳ, ʧʦʩʪʝʧʝʥʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʝʣʦʢʩʠʥʪʝʟʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʦʥʜʝʥʩʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺʝʨʦʷʪʥʦ ʟʘʪʝʤ, ʠʜʝʪ ʥʘʨʫʰʝʥʠʝ ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ɼʅʂ 

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʦʚ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤʠ ʷʚʣʝʥʠʷʤʠ 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ. ʕʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʣʠʟʠʩʫ ʢʣʝʪʦʢ. 

 

2.2.2 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʨʫʮʝʣʣʝʟʘ  

2.2.2.1 ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ B.abortus 82, R-1096 ʠ B.melitensis Rev 1 

ɹʨʫʮʝʣʣʳ ʭʦʨʦʰʦ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚʩʝʤʠ ʘʥʠʣʠʥʦʚʳʤʠ ʢʨʘʩʢʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʤʠʢʨʦʙʦʚ ʚ ʤʘʟʢʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʂʦʟʣʦʚʩʢʦʤʫ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ ʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʤʝʣʴʯʘʡʰʠʝ ʙʘʢʪʝʨʠʠ ʰʘʨʦʚʠʜʥʦʡ, ʦʚʦʠʜʥʦʡ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʜʣʠʥʸʥʥʦʡ 

ʬʦʨʤʳ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʙʨʫʮʝʣʣʳ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠʜʝʥʪʠʯʥʳ, 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʙʨʫʮʝʣʣ ʧʨʦʚʦʜʠʣʠ ʥʘ ʇʇɻɻɹ ʠ ʇʇɻɻɸ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ (37Ñ0,5) Áʉ, ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ. ʂʫʣʴʪʫʨʳ ʰʪʘʤʤʦʚ ɺ. abortus 82 

ʠ B.melitensis Rev 1 ʚ ʧʨʦʙʠʨʢʝ ʥʘ ʩʢʦʰʝʥʥʦʤ ʘʛʘʨʝ ʨʦʩʣʠ ʚ ʚʠʜʝ ʚʳʧʫʢʣʳʭ, 

ʧʨʦʟʨʘʯʥʳʭ ʢʦʣʦʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʠʟʤʝʥʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʩʫʪʦʢ. ʂʫʣʴʪʫʨʘ 

ʰʪʘʤʤʘ ɺ. abortus R-1096 ï ʜʘʚʘʣʘ ʦʩʘʜʦʢ. ʇʨʠ ʨʦʩʪʝ ʙʨʫʮʝʣʣ ʚ ʙʫʣʴʦʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʤʫʪʥʝʥʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʪʠʧʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3.  
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ʊʘʙʣʠʮʘ 3 - ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʫʣʴʪʫʨ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ B. abortus 

82, R-1096 ʠ B. melitensis Rev 1. 
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ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʰʪʘʤʤʳ ʙʨʫʮʝʣʣ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʝ 

ʥʫʞʜʘʣʠʩʴ ʚ ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʆʥʠ ʦʙʠʣʴʥʦ ʨʦʩʣʠ 

ʥʘ ʪʚʝʨʜʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʚ ʧʨʦʙʠʨʢʘʭ ʧʦʜ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʤʠ ʧʨʦʙʢʘʤʠ. 

ɹʨʫʮʝʣʣʳ ʰʪʘʤʤʘ 82 ʠ R-1096 ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ ʧʨʠ ʨʦʩʪʝ ʥʘ ʘʛʘʨʝ 

ʚʳʜʝʣʷʣʠ ʩʝʨʦʚʦʜʦʨʦʜ, ʥʦ ʫ ʰʪʘʤʤʘ R-1096 ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ H2S ʙʳʣʦ 

ʠʥʪʝʥʩʠʚʥʝʝ ʠ ʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʨʦʩʪʝ 

ʥʘ ʘʛʘʨʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʙʳʣ ʧʦʣʫʯʝʥ ʪʦʣʴʢʦ ʩʦ ʰʪʘʤʤʦʤ Rev 1. 

ʂʫʣʴʪʫʨʳ ʙʨʫʮʝʣʣ ʰʪʘʤʤʘ 82 ʣʠʟʠʨʦʚʘʣʠʩʴ ʬʘʛʦʤ çʊʙè, ʘ ʫ ʙʨʫʮʝʣʣ 

ʰʪʘʤʤʦʚ R-1096 ʠ Rʝv 1 ʣʠʟʠʩ ʦʪʩʫʪʩʪʚʦʚʘʣ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʘʛʦʣʠʟʠʩʘ ʫ 

ʙʨʫʮʝʣʣ ʰʪʘʤʤʘ 82 ï ʩʣʘʙʦʚʳʨʘʞʝʥʥʘʷ, ʩ ʦʮʝʥʢʦʡ ʥʘ ç+è, ʠ ʪʦʣʴʢʦ ʩ 

ʮʝʣʴʥʳʤ ʬʘʛʦʤ. 

ʂʫʣʴʪʫʨʳ ʙʨʫʮʝʣʣ ʰʪʘʤʤʘ 82 ʠ R-1096 ʨʦʩʣʠ ʚʦ ʚʩʝʭ ʨʘʟʚʝʜʝʥʠʷʭ 

ʪʠʦʥʠʥʘ ʠ ʬʫʢʩʠʥʘ, ʘ ʢʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Rʝv 1 ʥʝ ʨʦʩʣʘ ʥʘ ʩʨʝʜʝ ʩ ʪʠʦʥʠʥʦʤ, 

ʥʦ ʨʦʩʣʘ ʩ ʬʫʢʩʠʥʦʤ.  

ʐʪʘʤʤ B. abortus 82 ʚ ʈɸ ʥʘ ʩʪʝʢʣʝ ʧʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʩ S- ʠ R-ʩʳʚʦʨʦʪʢʘʤʠ ʠ çɸè - ʤʦʥʦʨʝʮʝʧʪʦʨʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʩ çʄè - ʤʦʥʦʨʝʮʝʧʪʦʨʥʦʡ ʩʳʚʦʨʦʪʢʦʡ. ʐʪʘʤʤ R-1096 ʚ 

ʧʣʘʩʪʠʥʯʘʪʦʡ ʈɸ ʥʘ ʩʪʝʢʣʝ ʨʝʘʛʠʨʦʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩ çRè - ʩʳʚʦʨʦʪʢʦʡ ʠ 

ʥʝ ʘʛʛʣʶʪʠʥʠʨʦʚʘʣʩʷ ʩ S-ʩʳʚʦʨʦʪʢʦʡ ʠ ʤʦʥʦʨʝʮʝʧʪʦʨʥʳʤʠ çɸè- ʠ çʄè - 

ʩʳʚʦʨʦʪʢʘʤʠ. ɹʨʫʮʝʣʣʳ ʰʪʘʤʤʘ Rʝv 1 ʜʘʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʣʠʰʴ 

ʩ S- ʠ ʄ- ʩʳʚʦʨʦʪʢʘʤʠ, 

ʂʫʣʴʪʫʨʳ ʰʪʘʤʤʦʚ 82 ʠ R-1096 ʜʘʚʘʣʠ ʩʧʣʦʰʥʦʡ ʨʦʩʪ ʥʘ ʩʨʝʜʝ, ʛʜʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʙʠʦʪʠʢʘ ʩʦʩʪʘʚʣʷʣʘ 0,5; 5; 50 ɽɼ/ʤʣ, ʘ ʢʫʣʴʪʫʨʘ ʙʨʫʮʝʣʣ 

ʰʪʘʤʤʘ Rʝv 1 ʥʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 5 ʠ 10 ʝʜ. ʧʝʥʠʮʠʣʣʠʥʘ ʚ 1 ʤʣ ʩʨʝʜʳ ʥʝ 

ʨʦʩʣʘ. 

ʆʪʨʠʮʘʪʝʣʴʥʫʶ ʧʨʦʙʫ ʪʝʨʤʦʘʛʛʣʶʪʠʥʘʮʠʠ ʜʘʚʘʣʠ ʢʫʣʴʪʫʨʳ ʙʨʫʮʝʣʣ 

ʰʪʘʤʤʦʚ 82 ʠ Rʝv 1. ʂʫʣʴʪʫʨʳ ʰʪʘʤʤʘ R-1096 ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʨʝʘʢʮʠʶ ʚ ʧʨʦʙʝ ʪʝʨʤʦʘʛʛʣʶʪʠʥʘʮʠʠ ʯʝʨʝʟ 30 ʤʠʥ, 1 ʠ 24 ʯʘʩʘ. 

ɺ ʧʨʦʙʝ ʩ ʪʨʠʧʘʬʣʘʚʠʥʦʤ (ʘʢʨʠʬʣʘʚʠʥʦʤ) ʰʪʘʤʤ R-1096 ʜʘʚʘʣ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʘʛʛʣʶʪʠʥʘʮʠʠ ʥʘ ʩʪʝʢʣʝ, ʦʙʨʘʟʫʷ ʭʣʦʧʴʷ, ʢʦʪʦʨʳʝ 
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ʩʢʣʝʠʚʘʣʠʩʴ ʚ ʢʦʤʦʯʢʠ, ʘ ʙʨʫʮʝʣʣʳ ʰʪʘʤʤʘ 82 ʘʛʛʣʶʪʠʥʠʨʦʚʘʣʠ ʥʘ ç+++è. 

ʅʝ ʘʛʛʣʶʪʠʥʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʘʢʨʠʬʣʘʚʠʥʘ ʢʫʣʴʪʫʨʳ ʙʨʫʮʝʣʣ ʰʪʘʤʤʦʚ 

Rʝv 1.  

ʆʢʨʘʩʢʫ ʢʦʣʦʥʠʡ ʧʦ ʋʘʡʪ-ɺʠʣʩʦʥʫ (ʢʨʠʩʪʘʣʣʚʠʦʣʝʪʦʤ ʚ ʨʘʟʚʝʜʝʥʠʠ 1: 

2000 ʚ ʪʝʯʝʥʠʝ 30 ʩ) ʧʨʦʚʦʜʠʣʠ ʥʘ 5-ʝ ʩʫʪʢʠ ʨʦʩʪʘ. ʇʦʩʣʝ ʦʢʨʘʩʢʠ ʙʳʣʠ 

ʧʨʦʩʤʦʪʨʝʥʳ ʚʠʟʫʘʣʴʥʦ, ʘ ʪʘʢʞʝ ʧʦʜ ʤʘʣʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ ʠ 

ʠʟʫʯʝʥʳ ʢʦʣʦʥʠʠ ʚʩʝʭ ʰʪʘʤʤʦʚ ʙʨʫʮʝʣʣ, ʚʢʣʶʯʘʷ ʨʝʬʝʨʝʥʪʥʳʝ ʰʪʘʤʤʳ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʢʦʣʦʥʠʠ ʰʪʘʤʤʘ R-1096 ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ 

ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, ʪ.ʝ. ʧʦ ʦʢʨʘʩʢʝ ʥʘʭʦʜʠʣʠʩʴ ʚ R-ʬʦʨʤʝ. ʂʦʣʦʥʠʠ ʙʨʫʮʝʣʣ 

ʰʪʘʤʤʘ 82 ʪʘʢʞʝ ʙʳʣʠ ʦʜʠʥʘʢʦʚʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʣʥʦʩʪʴʶ ʦʢʨʘʰʠʚʘʣʠʩʴ, ʚ 

ʮʝʥʪʨʝ ʠʤʝʣʠ ʚʳʨʘʞʝʥʥʳʝ ʪʨʝʱʠʥʳ, ʚ ʛʣʫʙʠʥʝ ʢʦʪʦʨʳʭ ʧʨʦʩʤʘʪʨʠʚʘʣʘʩʴ 

ʞʝʣʪʠʟʥʘ ʢʦʣʦʥʠʡ. ʇʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʢʦʣʦʥʠʠ ʙʨʫʮʝʣʣ ʰʪʘʤʤʘ Rʝv 1 ʙʳʣʠ 

ʦʜʠʥʘʢʦʚʦʡ ʚʝʣʠʯʠʥʳ, ʮʝʥʪʨʘʣʴʥʘʷ ʠʭ ʯʘʩʪʴ ʥʝ ʦʢʨʘʰʠʚʘʣʘʩʴ ʠ ʙʳʣʘ ʞʝʣʪʦʡ. 

ʆʙʦʜʦʢ ʢʦʣʦʥʠʡ ʙʳʣ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ ʠ ʥʝʩʢʦʣʴʢʦ ʰʠʨʝ, ʯʝʤ ʵʪʦ ʦʙʳʯʥʦ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʦʢʨʘʰʠʚʘʥʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʦʢʨʘʩʢʝ 

ʢʦʣʦʥʠʡ ʠ ʜʨʫʛʠʤ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʰʪʘʤʤʳ B. 

abortus 82 ï ʚ SR ïʬʦʨʤʝ, B.melitensis Rev 1 ʥʘʭʦʜʷʪʩʷ ʚ S- ʬʦʨʤʝ, ʠ ʠʤʝʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ. ɺʘʢʮʠʥʥʳʡ ʰʪʘʤʤ B. abortus R-1096 ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʪʘʙʠʣʴʥʦʡ R-ʬʦʨʤʝ. ʇʦ ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʙʨʫʮʝʣʣ ʚ R-ʬʦʨʤʝ. ɽʛʦ ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʬʠʮʠʨʫʶʱʘʷ ʜʦʟʘ 

ʜʣʷ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ 1000 ʤ.ʢ., ʘ ʫ ʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 5 ʤ.ʢ. ʪ.ʝ. ʚ 200 ʨʘʟ 

ʙʦʣʴʰʝ. ʅʦ ʧʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʝʩʪʘʤ ʦʥ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʚʠʨʫʣʝʥʪʥʳʡ 

ʰʪʘʤʤ, ʘ ʠʤʝʥʥʦ ʨʘʩʪʝʪ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʨʘʩʦʢ 

ʬʫʢʩʠʥʘ ʠ ʪʠʦʥʠʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʨʝʜʘʭ ʩ ʧʝʥʠʮʠʣʣʠʥʦʤ ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ.  
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2.2.2.2 ʋʣʴʪʨʘʪʦʥʢʦʝ ʩʪʨʦʝʥʠʝ ʙʨʫʮʝʣʣ  

ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ 

ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ʧʦʜʚʝʨʛʣʠ ʢʣʝʪʢʠ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ Brucella 

melitensis Rev-1 (S ï ʢʦʣʦʥʠʠ), Brucella abortus ʰʪʘʤʤʦʚ 82 (SR ʬʦʨʤʘ 

ʢʦʣʦʥʠʡ) ʠ R-1096 (R ï ʢʦʣʦʥʠʠ). 

ʅʘ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʘʭ (ʨʠʩ. 32-33) ʢʣʝʪʢʠ ʠʤʝʶʪ ʰʘʨʦʚʠʜʥʫʶ ʠʣʠ 

ʧʘʣʦʯʢʦʚʠʜʥʫʶ ʬʦʨʤʫ, ʨʘʟʤʝʨʳ 0,3 - 0,6 Ĭ 0,8 ï 2,5 ʤʢʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʢʫʣʴʪʫʨʘʭ ʦʪʤʝʯʝʥʳ ʛʘʥʪʝʣʝʚʠʜʥʳʝ ʜʝʣʷʱʠʝʩʷ ʢʣʝʪʢʠ. ɼʝʣʝʥʠʝ ʢʣʝʪʦʢ 

ʧʨʦʭʦʜʠʣʦ ʧʫʪʝʤ ʧʝʨʝʪʷʞʢʠ ï ʪʠʧʠʯʥʳʤ ʜʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ɺ 

ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʢʣʝʪʢʠ ʩ 

ɼʂʉ. 

ɺʥʝʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺʦʢʨʫʛ ʢʣʝʪʦʢ ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʳʣʠ ʚʠʜʥʳ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʤʝʤʙʨʘʥʦʡ ʩʬʝʨʠʯʝʩʢʠʝ ʧʫʟʳʨʴʢʠ (ʨʠʩ. 34ɸ; 37ɸ,) ʨʘʟʤʝʨʦʤ 

85 ï 200 ʥʤ ʩ ʵʣʝʢʪʨʦʥʥʦʩʚʝʪʣʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, 

ʦʪʰʥʫʨʦʚʳʚʘʶʪʩʷ ʦʪ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ.  

ʇʨʠʜʘʪʢʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʤʙʨʘʥʥʦʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ (ʩ ʫʯʝʪʦʤ 

ʠʤʝʶʱʠʭʩʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ), ʧʠʣʠ (ʬʠʤʙʨʠʠ) (ʨʠʩ. 34-38), ʜʣʠʥʦʡ ʜʦ 

20 ï 90 ʥʤ, ʠ ʰʠʨʠʥʦʡ 7-8 ʥʤ. ʅʘ ʩʝʯʝʥʠʠ ʢʣʝʪʢʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʜʦ 10 - 12 

ʢʣʝʪʦʯʥʳʭ ʧʨʠʜʘʪʢʦʚ. ʆʥʠ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʤʘ 

Brucella melitensis ʰʪʘʤʤ Rev-1, ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʥʠ ʠʤʝʶʪʩʷ ʫ 

Brucella abortus ʰʪʘʤʤʘ R-1096.  

ʉʪʨʦʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. ʅʘ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʚʠʣʠʩʪʘʷ ʤʥʦʛʦʩʣʦʡʥʘʷ 

ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʠ ʨʦʚʥʘʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (S. Petris et al., 1963; ɸ.ɸ. ɸʚʘʢʷʥ ʠ ʜʨ, 1997; ɸ.ɻ. 

ɿʦʣʦʪʘʨʝʚ ʠ ʜʨ., 2006). ʅʘʨʫʞʥʘʷ ʤʝʤʙʨʘʥʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ  
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ʈʠʩ. 32ɸ. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʳ Brucella melitensis ʰʪʘʤʤʘ Rev-1. 

ʈʠʩ. 32ɹ. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʳ Brucella abortus ʰʪʘʤʤʘ R-1096. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 33. ʂʣʝʪʢʠ ʢʫʣʴʪʫʨʳ Brucella abortus h ʪʘʤʤʘ 82. 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʎʇ ï ʮʠʪʦʧʣʘʟʤʘ, ʇʇ - ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ; ʂʉ ï ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ; ʇʄ ïʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ, ɺʂ ï 

ʚʢʣʶʯʝʥʠʷ. 
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ʈʠʩ. 34ɸ. ʂʫʣʴʪʫʨʘ Brucella abortus ʰʪʘʤʤ R-1096. ɼʣʠʥʥʦʡ ʩʪʨʝʣʢʦʡ 

ʫʢʘʟʘʥʘ ʚʝʟʠʢʫʣʘ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ, ʢʦʨʦʪʢʠʤʠ - ʧʦʢʘʟʘʥʳ ʧʠʣʠ. 

 ʈʠʩ. 34ɹ. ʂʫʣʴʪʫʨʘ Brucella abortus ʰʪʘʤʤ R-1096. ʉʪʨʝʣʢʘʤʠ ʫʢʘʟʘʥʳ 

ʚʥʫʪʨʠʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 35. ʂʣʝʪʢʠ ʰʪʘʤʤʘ B. melitensis Rev 1. ʉʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʧʨʠʜʘʪʢʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʧʠʣʠ. 
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ʩʦʙʦʡ ʚʦʣʥʦʦʙʨʘʟʥʫʶ ʪʨʝʭʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʭʦʜʥʫʶ ʩ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ (ʨʠʩ. 32-33). ʉ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʵʣʝʢʪʨʦʥʥʦʧʣʦʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʤʝʣʢʦ-ʛʣʳʙʯʘʪʦʡ ʠʣʠ ʬʠʙʨʠʣʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʝʨʦʷʪʥʦ 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʣʠʛʦʩʘʭʘʨʠʜʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʛʨʫʧʧ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʚ. 

ʇʦʜ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʦʡ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʣʘʩʪʠʥʯʘʪʳʡ 

ʤʝʤʙʨʘʥʦʧʦʜʦʙʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʨʠʛʠʜʥʳʡ ʩʣʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘʤʠ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʩʣʦʝʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 21 ï 24 ʥʤ. ʇʦʜ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʦʚʥʘʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ (7,5 - 8,5 ʥʤ), ʝʝ ʢʦʥʪʫʨʳ ʥʝ ʧʦʚʪʦʨʷʶʪ 

ʠʟʚʠʣʠʩʪʦʩʪʠ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ. ʋ ʥʝʢʦʪʦʨʳʭ ʙʘʢʪʝʨʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʤʳʢʘʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʢ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ.  

ʄʝʞʜʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ ʠʤʝʝʪʩʷ 

ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ. ʋ ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʦʢ (ʚʦʟʤʦʞʥʦ, ʚʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʨʦʩʪʘ) ʦʥʦ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʦʚʥʦʡ ʧʦʣʦʩʦʡ, ʰʠʨʠʥʦʡ 32-45 ʥʤ, ʩ ʛʦʤʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʦʤ 

ʩʨʝʜʥʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʋ Brucella abortus ʰʪʘʤʤʘ 82 ʦʪʤʝʯʘʝʪʩʷ 

ʙʦʣʝʝ ʩʚʝʪʣʦʝ ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʝʨʠʧʣʘʩʪʘ ʚ ʜʠʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʨʫʮʝʣʣ (ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ ʨʦʩʪʘ) ʜʦ 150 ʥʤ ʠ ʩ ʵʣʝʢʪʨʦʥʥʦʧʨʦʟʨʘʯʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. 

ʎʠʪʦʧʣʘʟʤʘ. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʮʠʪʦʧʣʘʟʤʳ ʙʘʢʪʝʨʠʡ Brucella ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʟʘʧʦʣʥʝʥʘ ʨʠʙʦʩʦʤʘʤʠ ʠ 

ʧʦʣʠʨʠʙʦʩʦʤʘʤʠ. ɺʢʣʶʯʝʥʠʡ ʤʘʣʦ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʢʨʫʛʣʳʝ ʤʝʣʢʠʝ ʧʣʦʪʥʳʝ 

ʦʩʤʠʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʳ ʨʘʟʤʝʨʦʤ 20 ï 50 ʥʤ. ɺ ʮʠʪʦʧʣʘʟʤʝ, ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʝ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ 

ʦʢʨʫʛʣʳʝ ʤʝʤʙʨʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 34 ɹ; 51 ɸ), ʢʦʪʦʨʳʝ ʯʘʱʝ ʩʦʙʨʘʥʳ ʚ 

ʛʨʫʧʧʳ. ʉʢʦʧʣʝʥʠʷ ʚʥʫʪʨʠʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʦʪʤʝʯʝʥʦ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʪʷʞʢʠ (ʨʠʩ. 34ɹ). 
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ʈʠʩ. 36. ʂʣʝʪʢʠ B. melitensis Rev 1. ʉʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʜʘʪʢʠ 

ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʧʠʣʠ. 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 37ɸ. ʂʣʝʪʢʠ B. melitensis Rev 1. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʧʨʠʜʘʪʢʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʧʠʣʠ. 

ʈʠʩ. 37ɹ. ʂʣʝʪʢʠ B. melitensis Rev 1. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʧʠʣʠ, ʜʣʠʥʥʘʷ ʩʪʨʝʣʢʘ ï ʚʝʟʠʢʫʣʳ ʚʥʝʰʥʝʡ ʤʝʤʙʨʘʥʳ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʇʇ - ʧʝʨʠʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʂʉ ï 

ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ. 

ɸ ɹ 


