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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʕʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Yersinia ï Yersinia 

pseudotuberculosis ʠ Y. enterocolitica ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘ-

ʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʤʠʨʘ [15, 43, 72, 88]. ʂʨʫʧʥʳʝ ʵʧʠʜʝʤʠʯʝʩʢʠʝ 

ʦʩʣʦʞʥʝʥʠʷ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʗʧʦʥʠʠ, ʌʠʥ-

ʣʷʥʜʠʠ, ʂʘʥʘʜʝ [123,127, 145, 149, 150,194]. ʂʠʰʝʯʥʳʡ ʠʝʨʩʠʥʠʦʟ ʧʨʦʷʚʣʷʝʪ-

ʩʷ ʚ ʚʠʜʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʦʨʘʟʚʠʪʦʡ 

ʠʥʜʫʩʪʨʠʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʩʘʣʴ-

ʤʦʥʝʣʣʝʟʘ ʠ ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʘ, ʦʜʥʘʢʦ ʦʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʦ ʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʚʩʧʳʰʝʢ ʵʪʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʝʟʥʠ ʚ ʗʧʦʥʠʠ, ʉʐɸ, ʀʥʜʠʠ ʠ ʅʦʨʚʝʛʠʠ 

[155, 201]. 

ɺ ʈʦʩʩʠʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ, 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (2010-2015 ʛʛ.) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʉʌʆ (4,75 %ʦʦʦ), ʉɿʌʆ (2,52 %ʦʦʦ) ʠ ɼʌʆ (1,90 %ʦʦʦ). ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʠ-

ʰʝʯʥʳʤ ʠʝʨʩʠʥʠʦʟʦʤ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʪʘʢʞʝ ʧʨʝʚʳʰʘʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦ 

ʩʪʨʘʥʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3,05 %ʦʦʦ; 3,47 %ʦʦʦ ʠ 2,87 %ʦʦʦ [16]. 

ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʝ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʦʛʦ ʫʨʦʚʥʷ ʚʩʣʝʜʩʪ-

ʚʠʝ ʩʭʦʜʩʪʚʘ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʩ ʜʨʫʛʠʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 

ʠʣʠ ʠʥʦʛʜʘ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʆʩʪʘʝʪʩʷ ʥʠʟʢʠʤ ʧʨʦʮʝʥʪ ʚʳʜʝʣʝʥʠʷ 

Y. pseudotuberculosis  ʠ Y. enterocolitica ʦʪ ʣʶʜʝʡ ʠ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ) ʪʨʫʜʦʝʤʢʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳ ʧʦ ʚʨʝ-

ʤʝʥʠ ʠ ʥʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʦʩ-

ʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʭʝʤʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʥʪʝʨʦ-

ʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ  (PCR, MALDI -TʦF MS, PFGE, VNTR). ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʟʜʘʥʘ ɽʜʠ-
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ʥʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʠʥʜʠʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢ-

ʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ [29]. ʆʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘ-

ʥʠʝ ʪʘʢʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʧʦʪʨʝʙʥʘʜ-

ʟʦʨʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʨʷʜʢʘ (ʘʣʛʦʨʠʪʤʘ) ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ Y. pseudotuberculosis  ʠ Y. 

enterocolitica.   

ʄʥʦʛʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʪʘʶʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤʠ ʠʣʠ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ, ʪʘ-

ʢʠʝ ʢʘʢ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʝʨʩʠʥʠʡ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʇʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ  ʦʧʨʝʜʝ-

ʣʝʥʠʝʤ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ (ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʙʠʦ - ʠ ʩʝʨʦʪʠʧʠʨʦʚʘ-

ʥʠʝ) ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ (ʧʣʘʟʤʠʜʥʳʡ ʩʧʝʢʪʨ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʩʝʨʦʣʦʛʠʯʝʩʢʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠ  ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ) ʤʘʨʢʝʨʦʚ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ʠʝʨʩʠʥʠʡ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʠ ʩʠʩʪʝʤʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʝʪʝʢʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʥʪʝ-

ʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʇʎʈ [63]. ʆʜʥʘʢʦ ʵʪʦʪ 

ʤʝʪʦʜ ʜʦ ʩʠʭ ʧʦʨ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦ-

ʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ, ʥʝ 

ʜʘʥʘ ʦʮʝʥʢʘ ʯʘʩʪʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Y. pseudotuberculosis ʠ ʧʘʪʦʛʝʥʥʳʭ Y. 

enterocolitica ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʇʎʈ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʭʨʦʤʦʩʦʤʥʳʭ ʠ ʧʣʘʟʤʠʜʥʳʭ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʠʨʫʣʝʥʪ-

ʥʳʝ ʩʚʦʡʩʪʚʘ Y. pseudotuberculosis (ʘʜʛʝʟʠʚʥʦʩʪʴ, ʠʥʚʘʟʠʚʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʩʫ-

ʧʝʨʘʥʪʠʛʝʥʘ, ʦʩʪʨʦʚʘ ʚʳʩʦʢʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ  HPI ʠ ʜʨ.) [60, 126, 224]. ʅʝ-
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ʩʤʦʪʨʷ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʦʜʥʦʦʙʨʘʟʠʝ, Y. pseudotuberculosis ʜʠʬʬʝʨʝʥʮʠʨʫ-

ʝʪʩʷ ʧʦ ʆ-ʘʥʪʠʛʝʥʫ ʥʘ 15 ʩʝʨʦʚʘʨʦʚ ʠ ʥʝʩʢʦʣʴʢʦ ʧʦʜʩʝʨʦʚʘʨʦʚ, ʩʦʩʪʘʚʣʷʷ 21 

ʘʥʪʠʛʝʥʥʳʡ ʚʘʨʠʘʥʪ [227]. Y. enterocolitica ʠ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ ʜʠʬ-

ʬʝʨʝʥʮʠʨʫʶʪʩʷ ʧʦ ʧʦʣʠʩʘʭʘʨʠʜʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʥʘ 76 ʩʝʨʦʚʘʨʦʚ [238] ʠ ʧʦ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʘ ʰʝʩʪʴ  ʙʠʦʛʨʫʧʧ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʘʪʦʛʝʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʙʠʦʪʠʧʘʤʠ/ ʩʝʨʦʚʘʨʘʤʠ 4/ʆ:3, 2/ʆ:5,27, 1B/ ʆ:8, 

2/ʆ:9 [88]. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʦʪʠʧʘ Y. enterocolitica 1ɺ ʝʩʪʴ ʦʩʪʨʦʚ ʚʳʩʦʢʦʡ 

ʧʘʪʦʛʝʥʥʦʩʪʠ HPI, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʡ ʩʠʩʪʝʤʫ ʘʩʩʠʤʠʣʷʮʠʠ ʞʝʣʝʟʘ, ʦʜʥʘʢʦ 

ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʦ ʧʘʪʦʛʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ Y. 

enterocolitica 1ɸ. ɺʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʨʝʜʠ ʰʪʘʤʤʦʚ Y. 

pseudotuberculosis  ʠ Y. enterocolitica ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʬʝʥʦ - ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʜʦʧʦʣʥʠʪʴ 

ʩʚʝʜʝʥʠʷ ʦ ʚʝʜʫʱʠʭ ʙʠʦʪʠʧʘʭ ʠ ʩʝʨʦʚʘʨʘʭ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ, ʦʧ-

ʨʝʜʝʣʠʪʴ ʠʭ ʜʦʤʠʥʠʨʫʶʱʠʝ ʛʝʥʦʪʠʧʳ, ʠʟʫʯʠʪʴ ʧʘʪʦʛʝʥʥʦʩʪʴ ʰʪʘʤʤʦʚ 

Y.enterocolitica 1ɸ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠ-

ʙʦʣʴʰʝʡ ʜʠʩʢʨʠʤʠʥʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʤʝʪʦʜ VNTR-

ʪʠʧʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʯʠʩʣʘ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ [136] ʠ 

PFGE, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ ʨʝʩʪʨʠʢʮʠʠ 

ɼʅʂ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʫʣʴʩʠʨʫʶʱʝʤ ʧʦʣʝ [163]. ɼʦ ʥʘʯʘʣʘ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʦ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʦʩʩʠʡʩʢʠʭ ʰʪʘʤʤʦʚ Y. 

pseudotuberculosis ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʘʥʘʣʠʟʝ ʠʭ ʧʣʘʟʤʠʜʥʦʛʦ ʧʨʦʬʠʣʷ 

[17, 62]. ʐʪʘʤʤʳ Y. pseudotuberculosis ʠ Y. enterocolitica ʤʝʪʦʜʦʤ PFGE ʥʝ 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ, ʘ ʤʝʪʦʜ VNTR-ʪʠʧʠʨʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ-

ʥʦʛʦ ʤʠʢʨʦʙʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪʘʨʥʳ-

ʤʠ ʩʚʝʜʝʥʠʷʤʠ [12].  

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ 

ʪʘʢʪʠʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ ʩ ʫʯʝʪʦʤ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟ-

ʥʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʪʩʫʪʩʪʚʦʚʘʣ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʜʦ-
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ʢʫʤʝʥʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ.  

 ʎʝʣʴ ʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.   

ʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Y. pseudotuberculosis ʠ Y. 

enterocolitica, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ,  ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʝʨʩʠʥʠʠ ʚ 

ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʭʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ  

Y. pseudotuberculosis ʠ Y. enterocolitica  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʎʈ-ʩʢʨʠʥʠʥʛʘ ʠ 

ʫʩʢʦʨʝʥʥʦʡ  ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ. 

2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʇʎʈ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ 

ʦʪ ʣʶʜʝʡ, ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʚʩʧʳʰ-

ʢʘʭ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ, ʧʨʠʤʝʥʠʪʴ VNTR-ʪʠʧʠʨʦʚʘʥʠʝ ʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ 

ʧʫʣʴʩʠʨʫʶʱʝʤ ʧʦʣʝ (PFGE) ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ. 

3. ɼʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʰʪʘʤʤʦʚ Y. pseudotuberculosis ʠ Y. enterocolitica, ʠʟʦʣʠʨʦʚʘʥʥʳʭ  ʚ 

ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

4. ʇʨʝʜʣʦʞʠʪʴ ʧʨʠʥʮʠʧʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ  ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

 ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ.  

ʆʧʪʠʤʠʟʠʨʦʚʘʥʘ ʩʭʝʤʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ  ʤʦʥʠʪʦʨʠʥʛʘ ʵʥʪʝʨʦʧʘ-

ʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʎʈ ʠ ʫʩʢʦʨʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ  

ʙʘʢʪʝʨʠʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʯʘʩʪʦʪʝ ʠ ʩʧʝʢʪʨʝ ʚʳʜʝʣʝʥʠʷ ʠʝʨʩʠʥʠʡ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ.  
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʪʠʮʝʚʦʜʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʬʘʢʪʦʨʦʤ ʧʝ-

ʨʝʜʘʯʠ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ, ʘ ʜʠʢʠʝ ʧʝʨʝʣʝʪʥʳʝ ʧʪʠʮʳ ʠʭ  ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ.  

 ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʛʦʤʦʛʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ Y. 

pseudotuberculosis ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʧʦ ʧʣʘʟ-

ʤʠʜʥʦʤʫ ʩʧʝʢʪʨʫ, O-ʛʝʥʦʚʘʨʠʘʥʪʘʤ, ʥʘʣʠʯʠʶ ʛʝʥʦʚ ʩʫʧʝʨʘʥʪʠʛʝʥʘ ypmA ʠ 

ʦʩʪʨʦʚʘ ʚʳʩʦʢʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ (HPI), ʦʧʨʝʜʝʣʝʥʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʠ ʜʦʤʠʥʠʨʫʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʜʣʷ ʮʠʨʢʫʣʷʨʫʶʱʝʛʦ ʚʦʟʙʫ-

ʜʠʪʝʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ (ʙʠʦʪʠʧr, ʩʝʨʦʚʘʨʳ, ʬʘʛʦʪʠʧʳ) ʠ ʦʩʥʦʚʥʳʤ ʛʝʥʘʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 

(ail, ystA, ystB, pYV) ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʰʪʘʤʤʦʚ Y. enterocolitica, ʮʠʨ-

ʢʫʣʠʨʫʶʱʠʭ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ; ʦʙʥʘʨʫʞʝʥʠʝ ʫ ʰʪʘʤʤʦʚ Y. 

enterocolitica 1 A ʛʝʥʘ ystB (81,9 %) ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʛʦ ʵʥʪʝʨʦʪʦʢʩʠʥʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʘʪʦʛʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ.  

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʦʪ ʙʦʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʳʜʝʣʝʥʘ Y.pseudotuberculosis 

ʆ:1ʘ, ʠʤʝʶʱʘʷ ʢʣʘʩʪʝʨ ʛʝʥʦʚ ʅPI ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʝʥʦʚ ʩʫʧʝʨʘʥʪʠʛʝʥʘ ʠ ʦʩʪ-

ʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ YAPI. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭ ʪʝʩʪʦʚ ʬʫʢʦʟʳ ʠ ʩʦʨʙʦʟʳ ʧʦʟʚʦʣʠ-

ʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʚʘ ʥʦʚʳʭ ʜʣʷ ʈʌ ʚʠʜʘ ï Y. mollaretii ʠ Y. bercovieri, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʭ ʜʦʩʪʦʚʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ (Score Value >2,3) ʤʝʪʦ-

ʜʦʤ MALDI -ToF MS. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ, ʧʨʝʜʣʦʞʝʥ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝ-

ʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ ʚ ʣʘʙʦʨʘ-

ʪʦʨʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ  ʩ ʫʯʝʪʦʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʦʙʲʝʤʦʚ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʫʩʢʦʨʝʥʥʳʭ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ.  
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.     

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ  

ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ: 

- ʉʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʉʇ 3.1.7.2615-10 çʇʨʦʬʠʣʘʢʪʠʢʘ ʠʝʨʩʠʥʠʦʟʦʚè, 

ʫʪʚʝʨʞʜʝʥʳ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʈʫʢʦʚʦʜʠʪʝʣʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ˉ 37 ʦʪ 

26.04.2010 ʛ.  

- ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʄʋʂ 4.2.3019-12 çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʝʨʩʠʥʠʦʟʳ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ ʠ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʷʭè, ʫʪʚʝʨʞʜʝʥʳ ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 

18.06.2012 ʛ.  

 ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʦʣʥʷʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ çʐʪʘʤʤʳ Yersinia 

pseudotuberculosis, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝè 

(PSEUDOTUBERCULOSIS) (ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 

2012620381 ʦʪ 25 ʘʧʨʝʣʷ 2012 ʛ.).   

ʐʪʘʤʤ Y.enterocolitica 1382 ʜʝʧʦʥʠʨʦʚʘʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ 

ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʈʦʩʅʀʇʏʀ çʄʠʢʨʦʙè ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʰʪʘʤʤʘ Y. 

enterocolitica 1A, ʩʦʜʝʨʞʘʱʝʛʦ ʭʨʦʤʦʩʦʤʥʳʡ ʛʝʥ ystB ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʛʦ ʵʥ-

ʪʝʨʦʪʦʢʩʠʥʘ (ʩʧʨʘʚʢʘ ʦ ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʰʪʘʤʤʘ Y.enterocolitica ʂʄ 205 ʦʪ 

27.09.2009 ʛ.).  

ʐʪʘʤʤ Yersinia bercovieri 1639 (ʰʪʘʤʤ ˉ 300, ʩʚʠʜʝʪʝʣʴʩʪʚʦ  ʦʪ 

27.01.2015 ʛ.)  ʠ ʰʪʘʤʤ  Yersinia mollaretii  1472 (ʰʪʘʤʤ ˉ 299, ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʦ ʦʪ 27.01.2015 ʛ.) ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ III -IV ʛʨʫʧʧ ʧʘʪʦʛʝʥʥʦʩʪʠ ʌɻɹʋ çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨ-

ʪʠʟʳ ʩʨʝʜʩʪʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷè ʄɿ ʈʦʩʩʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʙʶʣʣʝʪʝʥʝ 

çʀʝʨʩʠʥʠʦʟʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʀʥʬʦʨʤ. ʙʶʣʣ. ɺʳʧ. 1è / ʧʦʜ ʨʝʜ. 

ɸ.ɹ. ɾʝʙʨʫʥʘ. ï ʉʇʙ.: ʌɹʋʅ ʅʀʀʕʄ ʠʤʝʥʠ ʇʘʩʪʝʨʘ, 2014. ï 56 ʩ. ISBN 

978-5-904405-29-8  
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ʅʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠ ̫ʚʢʣʶʯʝʥʳ ʚ ʣʝʢʮʠʦʥʥʳʝ ʢʫʨʩʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʩʣʝʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʨʠ ʌʂʋɿ ʀʨʢʫʪʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʪʠʚʦʯʫʤʥʳʡ ʠʥʩʪʠ-

ʪʫʪ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ.   

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʆʙʲʝʢ-

ʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʰʪʘʤʤʳ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ (Y. 

pseudotuberculosis ʠ Y. ʝnterocoliticʘ). ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʜʝʣʝ-

ʥʠʝ Y. pseudotuberculosis ʠ Y. ʝnterocoliticʘ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʩ 

ʮʝʣʴʶ  ʠʟʫʯʝʥʠʷ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʩʩʠʯʝʩʢʠʭ (ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ), ʤʦʣʝʢʫ-

ʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ (ʇʎʈ, VNTR, PFGE) ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ 

(MALDI -ToF MS) ʤʝʪʦʜʦʚ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ 

ʇʎʈ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ MALDI - TʦF ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʢʦʣʦʥʠʡ ʥʘ ʵʪʘʧʝ ʠʭ ʦʪʙʦʨʘ, 

ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʚʳʷʚʣʷʝʤʦʩʪʴ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʠʟ ʨʘʟʣʠʯ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. 

2. ʌʝʥʦʪʠʧʠʯʝʩʢʠ ʛʦʤʦʛʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ Y. pseudotuberculosis ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʧʦ ʧʣʘʟʤʠʜʥʳʤ ʠ ʭʨʦʤʦʩʦʤʥʳʤ ʬʘʢ-

ʪʦʨʘʤ ʧʘʪʦʛʝʥʥʦʩʪʠ.  ɼʣʷ ʧʘʪʦʛʝʥʥʳʭ Y. enterocolitica 2-4 ʙʠʦʪʠʧʦʚ ʧʦʢʘʟʘʥʦ   

ʥʘʣʠʯʠʝ ʧʣʘʟʤʠʜʳ pYV ʠ ʭʨʦʤʦʩʦʤʥʳʭ ʛʝʥʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ail ʠ ystA; Y. 

enterocolitica 1A  ʙʠʦʪʠʧʘ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʙʦʣʴʥʳʭ ʣʶʜʝʡ, ʩʦʜʝʨʞʘʪ ʛʝʥ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʛʦ ʪʦʢʩʠʥʘ ystB. 

3. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʘʣʛʦʨʠʪʤ ʦʨʛʘʥʠʟʘʮʠʠ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʥʪʝ-

ʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 
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ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ ʦʙʝʩʧʝʯʠʚʘʪʁ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʠʩʪʝʤʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘ-

ʙʦʪʳ.  

 ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʥʘʣʠʟʝ ʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ ʧʘʪʦʛʝʥ-

ʥʦʩʪʠ Y. pseudotuberculosis ʠ Y. enterocolitica. ɿʘʢʣʶʯʝʥʠʷ ʠ ʚʳʚʦʜʳ ʙʘʟʠʨʫ-

ʶʪʩʷ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʙʦʩʥʦʚʘʥʘ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʧʦʜʪʚʝʨʜʠʚ-

ʰʠʤʠ ʩʚʦʶ ʢʦʤʧʝʪʝʥʮʠʶ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʘʭ ʘʢʢʨʝ-

ʜʠʪʘʮʠʠ. 

ʀʟʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ IV ʅʘʫʯʥʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʀʜʝʠ ʇʘʩʪʝʨʘ ʚ ʙʦʨʴʙʝ ʩ ʠʥʬʝʢʮʠʷʤʠè 

(ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2008); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʈʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʜʟʦʨ ʟʘ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2010); 10
th

, 12
th
 International Symposium  Yersinia (Brazil, 2010; Tbi-

lisi, 2016); XII  ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɺʢʣʘʜ ʛʦʩʫʜʘʨʩʪʚ ʫʯʘʩʪʥʠʢʦʚ ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ ʚ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭè (ʉʘʨʘʪʦʚ, 2014); ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɼʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘ-

ʧʝè (ʅʦʚʦʩʠʙʠʨʩʢ, 2016); II  ʅʘʮʠʦʥʘʣʴʥʦʤ ʢʦʥʛʨʝʩʩʝ ʙʘʢʪʝʨʠʦʣʦʛʦʚ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2016); ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʌʂʋɿ ʀʨʢʫʪʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʪʠʚʦʯʫʤʥʳʡ ʠʥʩʪʠʪʫʪ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ (2010-2017 

ʛʛ.).  

ʇʫʙʣʠʢʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 18 

ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʠʟ ʥʠʭ ʩʝʤʴ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʜʣʷ ʧʫʙʣʠ-

ʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʯʝʪʳʨʝ  ʚ 

ʟʘʨʫʙʝʞʥʦʡ ʧʝʯʘʪʠ.  

ʄʝʩʪʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʠ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ.  
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʟʘʦʯʥʦʡ ʘʩʧʠʨʘʥʪʫʨʝ ʚ ʨʘʤʢʘʭ ʜʚʫʭ ʧʣʘʥʦʚʳʭ ʥʘ-

ʫʯʥʳʭ ʪʝʤ: çʄʦʣʝʢʫʣʷʨʥʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʷ ʠʝʨʩʠʥʠʦʟʦʚ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴ-

ʥʝʤ ɺʦʩʪʦʢʝè (2006-2009 ʛʛ.) ˉ ɻʈ 0120.0511202, çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʧʠ-

ʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʠ ʢʠʰʝʯʥʦʛʦ ʠʝʨʩʠʥʠʦʟʘ 

ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷè 

(2010-2014 ʛʛ.) ˉ ɻʈ 01201051521. ɸʚʪʦʨ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʦʙʩʫʞʜʝʥʠʠ ʘʢʪʫ-

ʘʣʴʥʦʩʪʠ ʠ ʮʝʣʠ  ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʳ, ʚʳʧʦʣʥʝʥʠʠ ʙʘʢʪʝ-

ʨʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ (ʇʎʈ) ʤʝʪʦʜʦʚ, 

ʚʳʙʦʨʢʝ ʰʪʘʤʤʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʠʭ ʨʘʩʰʠʨʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʩʙʦʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʐʪʘʤʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʚʳʜʝʣʝʥʳ ʦʪ ʣʶʜʝʡ, ʤʝʣʢʠʭ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ, ʜʠʢʠʭ ʤʠʛʨʠʨʫʶʱʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʥʘ ʚʩʧʳʰʢʘʭ ʠ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʉʠʙʠʨʠ ʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʪʘʤʤʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʦʣʠʨʦʚʘʥʳ 

ʣʠʯʥʦ ʘʚʪʦʨʦʤ. 

VNTR-ʘʥʘʣʠʟ ʠ ʧʫʣʴʩʵʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʝʜʝʥʳ ʚ ʦʪʜʝʣʝ ʵʧʠʜʝʤʠʦʣʦʛʠʠ 

ʀʨʢʫʪʩʢʦʛʦ ʧʨʦʪʠʚʦʯʫʤʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʢ.ʙ.ʥ. ʄ.ɺ. ɸʬʘʥʘʩʴʝ-

ʚʳʤ, MALDI -ToF MS ī ʧʨʠ ʫʯʘʩʪʠʠ ʢ.ʤ.ʥ. ɺ.ʊ. ʂʣʠʤʦʚʘ, ʬʘʛʦʪʠʧʠʨʦʚʘʥʠʝ Y. 

enterocolitica ī ʚ ʈʝʬʝʨʝʥʩ- ʣʘʙʦʨʘʪʦʨʠʠ  ʠʥʩʪʠʪʫʪʘ ʠʤ. ʇʘʩʪʝʨʘ, ʇʘʨʠʞ (ʨʫ-

ʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ E. Carniel).   
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ɻʃɸɺɸ 1 ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʕʅʊɽʈʆʇɸʊʆɻɽʅʅʓʍ  ʀɽʈʉʀʅʀʁ 

ʀ ʃɸɹʆʈɸʊʆʈʅɸʗ ɼʀɸɻʅʆʉʊʀʂɸ (ʆɹɿʆʈ  ʃʀʊɽʈɸʊʋʈʓ) 

 

1.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʪʘʢʩʦʥʦʤʠʷ ʨʦʜʘ Yersinia 

ʕʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ (Y. pseudotuberculosis  ʠ Y. enterocolitica)  

ï ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʘʥʘʵʨʦʙʥʳʝ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ, ʩʧʦʨ ʥʝ ʦʙʨʘ-

ʟʫʶʪ, ʧʘʣʦʯʢʦʚʠʜʥʦʡ ʬʦʨʤʳ ʠʣʠ ʢʦʢʢʦʙʘʮʠʣʣ r ʨʘʟʤʝʨʦʤ 0,5-0,8ʭ0,4-0,7 

ʤʢʤ. ʀʝʨʩʠʥʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ, ʘʜʘʧʪʠʨʦʚʘʥʳ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʠʜʦʚ, ʢʘʢ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʢ 

ʪʝʧʣʦʢʨʦʚʥʳʤ ʞʠʚʦʪʥʳʤ.  

    ʈʦʜ Yersinia ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡʩʪʚʫ Enterobacteriaceae, ʯʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠ ʠ ʤʝʪʦʜʦʤ  ɼʅʂ-ɼʅʂ-ʛʠʙʨʠʜʠʟʘʮʠʠ ī ʩʦʜʝʨʞʘ-

ʥʠʝ ɻ+ʎ Yersinia ʩʦʦʪʚʝʪʩʪʚʫʝʪ Enterobacteriaceae, ʩʦʩʪʘʚʣʷʷ ʦʪ 46 ʜʦ 50 mol 

%. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʘʢʪʝʨʠʡ [81] ʤʝʩʪʦ Yersinia ʚ ʩʝʤʝʡʩʪʚʝ 

Enterobacteriaceae ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 1): 

 

ʊʘʙʣʠʮʘ 1 ī ʊʘʢʩʦʥʦʤʠʷ Yersinia 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʅʦʤʝʥʢʣʘʪʫʨʘ ʩʝʤʝʡʩʪʚʘ 

ʉʝʤʝʡʩʪʚʦ Enterobacteriaceae 

ʈʦʜ Yersinia 

ɺʠʜʳ Y. pestis, Y. pseudotuberculosis, Y. enterocolitica, Y. ruckeri,  

Y. frederiksenii, Y. intermedia, Y. kristensenii, Y. aldovae, 

Y. rohdei, Y. bercovieri, Y. mollaretii, Y. aleksiciae, Y. 

massiliensis, Y. similis, Y. nurmii, Y. pekkanenii, Y. entomophaga  

 

ʇʦʜʚʠʜʳ Y. pestis (Y. pseudotuberculosis subsp. pestis) 

Y. enterocolitica subsp. enterocolitica 

Y. enterocolitica subsp. palearctica 

   

 ʈʦʜ Yersinia ʚʢʣʶʯʘʝʪ 17 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʪʨʠ  ʧʘʪʦʛʝʥʥʳ ʜʣʷ ʯʝʣʦ-

ʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ  (Y. pestis, Y. pseudotuberculosis, Y. enterocolitica), ʦʜʠʥ ï ʜʣʷ 

ʨʳʙ (Y. ruckeri), ʦʩʪʘʣʴʥʳʝ 13 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʥʝʧʘʪʦʛʝʥʥʳʤʠ.  ɺ ʦʪʣʠʯʠʝ ʦʪ 

Y. pestis, ʜʚʘ ʚʠʜʘ  Y. pseudotuberculosis ʠ  Y. enterocolitica ʦʪʥʦʩʷʪʩʷ ʢ ʵʥʪʝ-
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ʨʦʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʩ ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʜʘ-

ʯʠ. 

 ɺʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Yersinia ʤʝʞʜʫ ʩʦʙʦʡ ʠʤʝʶʪ ʩʭʦʜʩʪʚʦ ʚ ɼʅʂ 

40 % ʠ ʚʳʰʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Y. ruckeri, ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 38 %, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʩʪʘʪʫʩ ʢʘʢ ʩʧʦʨʥʳʡ ʩʨʝʜʠ ʠʝʨʩʠʥʠʡ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʠʤʝʶʪʩʷ ʠ ʫ ʜʨʫʛʠʭ Yersinia-like ʚʠʜʦʚ. ʅʘʧʨʠʤʝʨ, Y. frederiksenii 

ʧʦ ʜʘʥʥʳʤ  ʤʫʣʴʪʠʣʦʢʫʩʥʦʛʦ ʵʥʟʠʤʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ (MLEE), ʩʝʢʚʝʥʠʨʦ-

ʚʘʥʠʷ ʩʝʛʤʝʥʪʘ ʛʝʥʘ gyr B ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʜʠʨʫʶʱʝʡ ʩʫʙʲʝʜʠʥʠʮʫ B 

ɼʅʂ-ʛʠʨʘʟʳ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʠʣʠ ʜʘʞʝ ʯʝʪʳʨʝʭ ʚʠʜʦʚ [105]. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪ-

ʚʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʵʪʠ ʚʠʜʳ ʦʪ Y. 

frederiksenii [229]. ʇʨʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʛʝʥʘ 16S rRNA Y. frederiksenii ʠ ʩʨʘʚ-

ʥʝʥʠʠ ʝʛʦ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩ ʪʘʢʠʤ ʞʝ ʛʝʥʦʤ ʘʪʠʧʠʯʥʦʛʦ ʰʪʘʤʤʘ ʙʳʣ ʚʳʜʝʣʝʥ 

ʥʦʚʳʡ ʚʠʜ Y. massiliensis [174]. ʅʝʦʜʥʦʨʦʜʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʚʠʜ Y. kristensenii, 

ʢʦʪʦʨʳʡ ʚ MLEE ʠ ʧʨʠ ʩʠʢʚʝʥʩʝ ʛʝʥʘ 16S rRNA ʜʘʝʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʪʝʨʥʳʝ 

ʪʠʧʳ ʧʨʦʬʠʣʝʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʥʫʪʨʠ ʚʠʜʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʱʸ 

ʦʜʥʦʛʦ ʪʘʢʩʦʥʘ [130; 107; 188]. ɺ 2005 ʛ. ʠʟ ʚʠʜʘ Y. kristensenii ʚʳʜʝʣʝʥ ʥʦʚʳʡ 

ʚʠʜ ʠʝʨʩʠʥʠʡ  ï Y. aleksiciae,ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ Y. kristensenii ʪʦʣʴʢʦ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴʶ ʛʝʥʘ 16S rRNA [215]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʪʦʜʦʚ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ  çʜʦʤʘʰʥʠʭ ʛʝʥʦʚè (housekeeping genes) ʠ ʤʠʢʨʦʯʠʧʦʚʦʛʦ  

ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥ ʝʱʝ ʦʜʠʥ ʚʠʜ Y. similis,  ʨʘʥʝʝ ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʘʪʠʧʠʯʥʦʤʫ 

ʰʪʘʤʤʫ Y. pseudotuberculosis (ʤʝʣʠʙʠʦʟʦʦʪʨʠʮʘʪʝʣʴʥʳʡ,  ʙʝʩʧʣʘʟʤʠʜʥʳʡ, ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʛʝʥʘ ʠʥʚʘʟʠʚʥʦʩʪʠ inv) ʠ ʪʨʠ ʥʦʚʳʭ Y. enterocolitica-like ʚʠʜʦʚ ï  

Y. nurmii, Y. pekkanenii, Y. entomophaga [216; 182; 183;142]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

Yersinia ʦʩʥʦʚʘʥʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʘʥʪʠʛʝʥʥʳʭ ʠ ʚʠʨʫʣʝʥʪʥʳʭ ʩʚʦʡʩʪʚʘʭ 

[88]. 

ɺ ʪʘʙʣʠʮʝ 2 ʦʙʦʙʱʝʥʳ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʝʨʩʠʥʠʡ, ʠʤʝʶʱʠʝ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ [135]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ Y. pseudotuberculosis ʧʦ 



ʊʘʙʣʠʮʘ 2  ī ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʚʠʜʘ Yersinia ʠʥʢʫʙʘʮʠʠ ʧʨʠ 25-28Á ʉ ʠʣʠ 35-36Á ʉ 24-28 ʯ. 
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ʦ
ʟ
ʠ
ʜ
 

ʬ
ʝ
ʨ
ʤ
ʝ
ʪ
ʠ
ʫ
ʣ

 

ʇ
ʦ
ʜ
ʚ
ʠ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
 

(
3
7
Á
 
 
ʉ
)

 

ʇ
ʦ
ʜ
ʚ
ʠ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
 
(
2
5

-2
8
Á
 
ʉ
)

 

Y. enterocolitica  biotype 1A - + [+]  [+]
d 

- - [+]
d 

v
d 

+
d 

-
d 

- + 

Y. enterocolitica  biotype 1B - + [+]  [+]
d 

[+]
 

- [+]
d 

v
d 

+
d 

-
d 

- + 

Y. enterocolitica  biotype 2 - + [+]  [+]
d 

[+]
 

- [+]
d 

v
d 

+
d 

-
d 

- + 

Y. enterocolitica  biotype 3 - + [-] [+]
d 

[+]
 

- [+]
d 

v
d 

+
d 

-
d 

- + 

Y. enterocolitica  biotype 4 - [+]  - [+]
d 

- - [+]
d 

v
d 

+
d 

-
d 

- + 

Y. enterocolitica  biotype 5 - + [-] [+]
d 

[+]  - [+]
d 

v
d 

+
d 

-
d 

- + 

Y. aleksiciae
h 

- + + ND - ND ND ND [+] ND - + 

Y. frederiksenii -/[+]
i 

+ [+]/v
g
/-

h 
+ - [-]

g
/-

i 
+ + + - - + 

Y. intermedia +/[+]
i
/-

h 
+ [+]/v

g
/-

h 
+ -/[-]

b 
v

g
/-

i 
[+]  v +

h
/[+]

i
/v

g 
+ - + 

Y. kristensenii 
- 

+ -/[+]
b
/v

hʪ 
+ - - [+]  v [+]/v

g 
- - + 

Y. rohdei v
i 

+/[-]
i
/-

g 
- - - - - - +

h
/[+]

i
/v

g 
- - + 

Y. aldovae 
- 

-/+
b, h 

-/+
b, h 

- - v
g
/-

i 
- v/[+]

k 
- - - + 

Y. bercovieri - + -
k,g

/[-]
b,i

/+
h 

+ - +
g
/-

i 
- + - - - + 

Y. mollaretii  - +/[+]
b 

-/v
g
/[+]

i 
+

k
/[+]

i 
- +

g
/-

i 
- - +/[-]

i 
- - + 

Y. pestis - - - +/v
g 

- - - - v
l 

- - - 

Y. pseudotuberculosis v
m 

- - + - - - - +
h
/[+]

i
/v

g 
- - + 

çY.è ruckeri - - - + - - - ND  +
h
/[+]

i
/v

g 
- - v

n 

Y. massiliensis
o 

ND ND ND ND ND ND ND ND ND ND ND + 

Y. similis
p 

- - [+]  ND - ND ND ND ND ND ND + 

 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

a. ʊʚʠʥ-ʵʢʩʪʝʨʘʟʘ (Y. enterocolitica), ʣʠʧʘʟʘ ï ʜʨʫʛʠʝ ʚʠʜʳ 

b. ʀʥʢʫʙʘʮʠʷ ʧʨʠ 28Á ʉ 24 ʯ. [188] 
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c. ɿʘʤʝʜʣʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ [238]  

d. ɹʠʦʪʠʧ ʥʝ ʦʧʨʝʜʝʣʝʥ (ʠʣʠ ʥʝ ʫʢʘʟʘʥ) 

e. ʀʥʢʫʙʘʮʠʷ 25Á ʉ  48 ʯ., ʟʘʤʝʜʣʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

f. ʀʥʢʫʙʘʮʠʷ ʧʨʠ 35Á ʉ, ʌʦʛʝʩ-ʇʨʦʩʢʘʫʵʨʘ ʠ ʮʠʪʨʘʪ ʧʨʠ 25Á ʉ [236] 

g. [89] 

h. [215] 

i. ʀʥʢʫʙʘʮʠʷ ʧʨʠ 36Á ʉ 48 ʯ. [115] 

j. ɼʣʷ Y. rohdei 1 ʙʠʦʪʠʧʘ (ʤʝʣʠʙʠʦʟʘ +, ʨʘʬʬʠʥʦʟʘ +) ʠ 2 ʙʠʦʪʠʧʘ (ʤʝʣʠʙʠʦʟʘ , ʨʘʬʬʠʥʦʟʘ ) [71] 

k. ʀʥʢʫʙʘʮʠʷ ʧʨʠ 36Á ʉ  24 ʯ. [219] 

l.  [245] 

m. Y. pseudotuberculosis ʙʠʦʪʠʧ 1 (ʮʠʪʨʘʪ -, ʤʝʣʠʙʠʦʟʘ+, ʨʘʬʬʠʥʦʟʘ -); ʙʠʦʪʠʧ 2 (ʮʠʪʨʘʪ , ʤʝʣʠʙʠʦʟʘ , ʨʘʬʬʠʥʦʟʘ 

); ʙʠʦʪʠʧ 4  

n. (ʮʠʪʨʘʪ , ʤʝʣʠʙʠʦʟʘ +, ʨʘʬʬʠʥʦʟʘ +) [227] 

o. ʀʥʢʫʙʘʮʠʷ ʧʨʠ 28Á ʉ ʯʝʨʝʟ 24, 48 ʠ 72 ʯ. ʇʨʠ ʠʥʢʫʙʘʮʠʠ  48Á ʉ  ʯʝʨʝʟ 72 ʯ. ʮʠʪʨʘʪ (+) ʠ ʩʣʘʙʘʷ ʧʨʦʜʫʢʮʠʷ ʘʮʝʪʦ-

ʥʘ [174]. 

p. ʀʥʢʫʙʘʮʠʷ ʧʨʠ 28Á C 24 ʯ. [216] 
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ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʷʚʣʷʝʪʩʷ ʤʦʥʦʤʦʨʬʥʳʤ ʤʠʢʨʦʙʦʤ, ʪ.ʝ. ʥʝʟʘʚʠʩʠ-

ʤʦ ʦʪ ʤʝʩʪʘ, ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʢʪʘ ʚʳʜʝʣʝʥʠʷ ʠʤʝʝʪ ʩʭʦʜʥʫʶ ʙʠʦʭʠʤʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʙʦʣʝʝ 2000 ʰʪʘʤʤʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ 

ʩʚʝʪʘ (ɽʚʨʘʟʠʷ, ʉʝʚʝʨʥʘʷ ʠ ʖʞʥʘʷ ɸʤʝʨʠʢʘ, ɸʚʩʪʨʘʣʠʷ) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, 

ʯʪʦ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ʠʟʦʣʷʪʳ Y. pseudotuberculosis ʥʝ ʬʝʨʤʝʥʪʠʨʫʶʪ ʤʝ-

ʣʠʙʠʦʟʫ ʠ ʚʳʟʳʚʘʶʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʫʶ ʬʦʨʤʫ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʘʟʠʘʪʩʢʠʝ ʰʪʘʤʤʳ,  ʚʳʜʝʣʝʥʥʳʝ ʚ ʗʧʦʥʠʠ ʠ ʈʦʩʩʠʠ, ʬʝʨ-

ʤʝʥʪʠʨʫʶʪ ʤʝʣʠʙʠʦʟʫ, ʘ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠ-

ʝʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ  ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʷ [126]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ 21 ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʧʩʝʚʜʦʪʫʙʝʨ-

ʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ: O:1a, O:1b, O:1c, O:2a, O:2b, O:2c, O:3, O:4a, O:4b, O:5a, 

O:5b, O:6, O:7, O:8, O9, O:10, O:11, O:12, O:13, O:14, O:15 [227]. ʆʪʜʝʣʴʥʦ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʥʝʩʝʨʦʪʠʧʠʨʫʝʤʳʭ ʰʪʘʤʤʦʚ Y. pseudotuberculosis, 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʖʞʥʦʡ ʂʦʨʝʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ [129]. 

ɺ ʧʘʪʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʩʫʱʝʩʪʚʝʥʥʦʝ  ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʦʜʠʥʥʘʜʮʘʪʴ  ʩʝʨʦʚʘ-

ʨʦʚ ï  O:1a, O:1b, O:1c, O:2a, O:2b, O:2c, O:3, O:4a, O:4b, O:5a, O:5b. ʆʩʪʘʣʴ-

ʥʳʝ ʜʝʩʷʪʴ ʩʝʨʦʚʘʨʠʘʥʪʦʚ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ, ʠ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦʙ ʠʟʦʣʷʮʠʠ ʠʭ 

ʦʪ ʙʦʣʴʥʳʭ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʦʤ, ʭʦʪʷ ʢʦʩʚʝʥʥʦ ʦ ʧʘʪʦʛʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʆ:7 

ʩʝʨʦʚʘʨʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʧʫʙʣʠʢʘʮʠʠ S. Nakamura et al. [187], ʢʦʪʦʨʳʝ ʥʘ-

ʙʣʶʜʘʣʠ ʛʠʙʝʣʴ ʦʪ ʩʝʧʩʠʩʘ ʚ ʟʦʦʧʘʨʢʝ ʙʝʣʠʯʴʠʭ ʦʙʝʟʴʷʥ (Saimiri boliviensis). 

ɺʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ ʆ:7 ʠʤʝʣʠ  ʦʩʥʦʚʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʧʘʪʦʛʝʥʥʦʩʪʠ 

(ʧʣʘʟʤʠʜʫ ʚʠʨʫʣʝʥʪʥʦʩʪʠ pYV, ʛʝʥ ypm, ʵʩʧʨʝʩʩʠʨʫʶʱʠʡ ʪʦʢʩʠʥ-ʩʫʧʝʨ-

ʘʥʪʠʛʝʥ,  ʠ  inv ï ʛʝʥ ʠʥʚʘʟʠʚʥʦʩʪʠ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʝʨʦʚʘʨʳ 

O:6-ʆ:15, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  ʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ, ʥʝ ʠʤʝʶʪ ʜʝʪʝʨʤʠʥʘʥʪ ʧʘʪʦʛʝʥʥʦʩʪʠ [126] ʠ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʶʪʩʷ 

ʩʘʧʨʦʬʠʪʥʳʤʠ ʬʦʨʤʘʤʠ Y. pseudotuberculosis. 
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1.2  ʌʘʢʪʦʨr ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ ʠ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

  

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ Y. pseudotuberculosis ʠ Y.enterocolitica  

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3 ī  ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ Y. pseudotuberculosis ʠ  

Y. enterocolitica 

 

ɼʝʪʝʨ-

ʤʠʥʘʥʪʳ 

ʌʫʥʢʮʠʷ ʅʘʣʠʯʠʝ ʫ: ʀʩʪʦʯʥʠʢ 

Y. pseu-

dotuber

culosis 

Y. 

ente-

rocol

itica 

 

Y. 

ente-

rocoli- 

tica 

1A 

ʇʣʘʟʤʠʜʥʳʝ ʛʝʥʳ 
pYV 

Yops 

ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʬʘʛʦʮʠʪʦʟʫ, 

ʙʣʦʢʘʜʘ ʩʠʥʪʝʟʘ ʮʠʪʦʢʠʥʦʚ 

ʥʘʨʫʰʘʝʪ ʩʠʛʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʢʣʝʪʦʢ ʭʦʟʷʠʥʘ 

+ + - [75] 

pYV 

yadA 

ɸʜʛʝʟʠʷ ʢ ʢʣʝʪʦʯʥʦʤʫ ʤʘʪʨʠʢ-

ʩʫ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʩʳʚʦʨʦʪ-

ʢʝ ʭʦʟʷʠʥʘ 

+ + - [109] 

ʨVM 

omp 

Cʧʦʩʦʙʥʦʩʪʴ ʢ ʚʥʫʪʨʠʢʣʝʪʦʯ-

ʥʦʤʫ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʶ 

+ - - [110] 

ʍʨʦʤʦʩʦʤʥʳʝ ʛʝʥʳ 

inv ʀʥʚʘʟʠʷ ʚ ʢʣʝʪʢʫ ʭʦʟʷʠʥʘ + + - [186] 

ail ʇʨʠʢʨʝʧʣʝʥʠʝ ʠ ʠʥʚʘʟʠʷ + + -  [178; 179; 

242] 

 

yst A  ʊʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢ-

ʩʠʥ, ʚʳʟʳʚʘʝʪ ʜʠʘʨʝʶ 

- + - [104] 

yst B  ʊʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢ-

ʩʠʥ, ʚʳʟʳʚʘʝʪ ʜʠʘʨʝʶ 

- - + [199] 

ypmA/ʉ ʊʦʢʩʠʥ-ʩʫʧʝʨʘʥʪʠʛʝʥ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳ-

ʟʚʘʪʴ ʪʦʢʩʠʯʝʩʢʠʡ ʰʦʢ 

+ - - [94] 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

 

HPI 

(ʦʩʪʨʦʚ  

ʚʳʩʦʢʦʡ 

ʧʘʪʦʛʝʥ-

ʥʦʩʪʠ) 

ɸʩʩʠʤʠʣʷʮʠʷ ʞʝʣʝʟʘ ʚ ʤʘʢʨʦ-

ʦʨʛʘʥʠʟʤʝ Fe
2+
Ÿ Fe

3+ 
+/- - - [93] 

 

 

 

 

YAPI 

(ʦʩʪʨʦʚ 

ʧʘʪʦʛʝʥ-

ʥʦʩʪʠ Pil- 

oʧʝʨʦʥʘ) 

tcp Y1 

ʂʦʜʠʨʫʝʪ ʩʠʥʪʝʟ ʧʠʣʝʡ IV ʪʠʧʘ, 

ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʚ ʢʦʣʦʥʠʟʘʮʠʠ 

ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ, 

cʫʧʨʝʩʩʠʷ ʬʘʛʦʮʠʪʦʟʘ  

+/- - - [43; 96; 192]  

 

ʃʇʉ (ʆ-

ʘʥʪʠʛʝʥ) 

ʂʦʣʦʥʠʟʘʮʠʷ ʪʢʘʥʝʡ, ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ ʢ ʢʦʤʧʣʝʤʝʥʪʫ 

+ + + [214] 

pH- ʘʥʪʠ-

ʛʝʥ 

Myf -

ʬʠʙʨʠʣʣʳ 

ɸʜʛʝʟʠʷ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʬʘ-

ʛʦʮʠʪʦʟʫ 

+ + - [242] 

 

 ʅʝʦʙʭʦʜʠʤʦʡ ʜʝʪʝʨʤʠʥʘʥʪʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ ʷʚʣʷʝʪʩʷ ʨʦʜʦʩ-

ʧʝʮʠʬʠʯʝʩʢʘʷ ʧʣʘʟʤʠʜʘ PYV (Plasmid Yersinia Virulence)  ʤ.ʤ. 42-47 ʄDʘ 

[131]. ʆʥʘ ʢʦʜʠʨʫʝʪ ʢʦʤʧʣʝʢʩ ʙʝʣʢʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ III  

ʪʠʧʘ ʩʝʢʨʝʮʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ  ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʢʣʝʪʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʠʤʤʫʥ-

ʥʦʤ ʦʪʚʝʪʝ ʭʦʟʷʠʥʘ ʠ ʙʣʦʢʠʨʫʝʪ ʩʠʥʪʝʟ ʮʠʪʦʢʠʥʦʚ.  

 ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 29 ʵʬʬʝʢʪʦʨʥʳʭ ʙʝʣʢʦʚ Yops (Yersinia Outer mem-

brane Protein-ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ) ʠ ʘʧʧʘʨʘʪʘ ʠʭ ʩʝʢ-

ʨʝʮʠʠ III  ʪʠʧʘ ï Ysc (Yop secretion) [75]. ʕʬʬʝʢʪʦʨʥʳʝ ʙʝʣʢʠ ʪʨʘʥʩʣʦʮʠʨʫ-

ʶʪʩʷ ʚ ʮʠʪʦʟʦʣʴ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ ʢʣʝʪʢʠ ʯʝʨʝʟ ʢʘʥʘʣ, ʬʦʨʤʠʨʫʝʤʳʡ ʙʝʣʢʘʤʠ 

YopB, YopD ʠ LcrV [99]. ʅʝʢʦʪʦʨʳʝ ʵʬʬʝʢʪʦʨʥʳʝ ʙʝʣʢʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ Syc-ʙʝʣʢʦʚ ï ʯʘʧʝʨʦʥʦʚ. ʏʝʪʳʨʝ Yop-ʵʬʬʝʢʪʦʨʘ ï 

YopE, YopH, YopT ʠ YpKA (YopO ʚ Y. enterocolitica) ʨʘʟʨʫʰʘʶʪ ʮʠʪʦʩʢʝʣʝʪ 

ʢʣʝʪʢʠ ʭʦʟʷʠʥʘ, ʦʧʨʝʜʝʣʷʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ Yersinia ʢ ʬʘʛʦʮʠʪʦʟʫ ʚ ʤʘʢʨʦʬʘ-

ʛʘʭ. ʄʠʰʝʥʷʤʠ YopE, YopT ʠ YopO ʷʚʣʷʶʪʩʷ GTP-ʩʚʷʟʘʥʥʳʝ ʙʝʣʢʠ, ʢʦʪʦ-

ʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʝʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʛʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ. YopH 

ʩʣʫʞʠʪ ʘʢʪʠʚʥʦʡ ʪʠʨʦʟʠʥʬʦʩʬʘʪʘʟʦʡ ʠ ʥʘʨʫʰʘʝʪ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʵʫʢʘʨʠʦ-

ʪʠʯʝʩʢʦʡ ʢʣʝʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʘʛʦʮʠʪʦʟʦʤ ʙʘʢʪʝʨʠʡ [114]. YopJ (YopP), ʪʘʢ-
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ʞʝ ʙʣʦʢʠʨʫʝʪ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ NF-kɓ, ʚʦʟ-

ʥʠʢʘʝʪ ʚʦʩʧʘʣʝʥʠʝ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʤʠʛʨʘʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʢ ʦʯʘʛʫ ʠʥʬʝʢʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, YopJ/YopP ʚʳʟʳʚʘʶʪ ʘʧʦʧʪʦʟ ʤʘʢʨʦʬʘʛʦʚ.  

YadA (Yersinia ʘʜʛʝʟʠʥ A) ï ʧʠʣʝʦʙʨʘʟʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʥ-

ʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ, ʢʦʪʦʨʘʷ  ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʛʝʟʠʠ ʠ ʠʥʚʘʟʠʠ ʙʘʢʪʝ-

ʨʠʡ, ʩʚʷʟʳʚʘʝʪ ʢʦʣʣʘʛʝʥ, ʣʘʤʠʥʠʥ ʠ ʬʠʙʨʦʥʝʢʪʠʥ ʠ ʷʚʣʷʝʪʩʷ ʢʦʣʦʥʠʟʠʨʫʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, YadA ʵʪʦ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ ʤʠʢʨʦʙʦʚ ʢ ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ ʜʝʡʩʪʚʠʶ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ, ʩʚʷʟʳʚʘʷ 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʣʝʤʝʥʪʘ ï ʬʘʢʪʦʨʳ H ʠ C4b [158; 181]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ  YadA, ʤʫʪʘʥʪʳ ʵʪʦʛʦ ʛʝʥʘ ʚ Y. 

pseudotuberculosis ʦʩʪʘʶʪʩʷ ʚʠʨʫʣʝʥʪʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʦ ʢʦʣʦʥʠʟʠʨʫʶʪ ʪʦʥ-

ʢʠʡ ʢʠʰʝʯʥʠʢ [178]. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʩ ʥʘʣʠʯʠʝʤ ʜʨʫʛʠʭ, 

ʘʥʘʣʦʛʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʘʜʛʝʟʠʠ ʠ ʠʥʚʘʟʠʠ, ʪʘʢʠʭ ʢʘʢ Yad B ʠ C, ʦʙʣʘʜʘʶʱʠʭ 

ʙʦʣʴʰʝʡ ʘʛʨʝʩʩʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʇʣʘʟʤʠʜʘ pVM ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʰʪʘʤʤʦʚ  Y. 

pseudotuberculosis1b ʩʝʨʦʚʘʨʘ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʦʥʘ ʦʢʘʟʳʚʘʝʪ ʩʫʧʨʝʩʩʠʶ ʠʤ-

ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ  (ʥʝʢʨʦʟ ʬʘʛʦʮʠʪʦʚ, ʘʧʦʧʪʦʟ  ʢʣʝʪʦʢ). ʆʩʫʱʝʩʪʚʣʝʥ ʧʦʣʥʳʡ 

ʩʠʢʚʝʥʩ ʧʣʘʟʤʠʜʳ pVM [110]. ʆʜʥʘʢʦ,  ʦʧʨʝʜʝʣʝʥʘ ʵʢʩʧʨʝʩʩʠʷ ʣʠʰʴ ʦʜʥʦʛʦ 

ʛʝʥʘ, ʩʭʦʜʥʦʛʦ ʩ ʛʝʥʦʤ R. prowazekii, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ ʧʘʨʘ-

ʟʠʪʠʨʦʚʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ Y. pseudotuberculosis   

ʩ  ʧʣʘʟʤʠʜʘʤʠ pYV ʠ pVM ʚʳʟʳʚʘʝʪ ʩʨʝʜʥʝʪʷʞʝʣʦʝ ʠʣʠ ʪʷʞʝʣʦʝ ʢʣʠʥʠʯʝ-

ʩʢʦʝ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ, ʧʦʣʫʯʠʚʰʠʭ 

ʥʘʟʚʘʥʠʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʩʢʘʨʣʘʪʠʥʦʧʦʜʦʙʥʘʷ ʣʠʭʦʨʘʜʢʘ (ɼʉʃ). ʋ ʟʘʙʦʣʝʚ-

ʰʠʭ ʩ ʦʜʥʦʧʣʘʟʤʠʜʥʳʤ ʰʪʘʤʤʦʤ  ʩʠʤʧʪʦʤʳ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʧʦʨʘʞʝʥʠʷ ʦʨ-

ʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʘ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʝ 

ʣʝʛʢʘʷ, ʯʪʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ çʤʠʥʦʨʥʫʶè ʬʦʨʤʫ  ɼʉʃ [23, 63]. 

ʍʨʦʤʦʩʦʤʥʳʝ ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ ʚʢʣʶʯʘʶʪ ʛʝʥʳ inv (ʠʥ-

ʚʘʟʠʠ) ʠ ail (ʣʦʢʫʩ ʘʜʛʝʟʠʠ-ʠʥʚʘʟʠʠ) ʩ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʵʢʩ-

ʧʨʝʩʩʠʠ RovA. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ RovA ʥʝʦʙʭʦʜʠʤ ʤʠʢʨʦʙʫ ʚ ʇʝʡʝʨʦʚʳʭ 
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ʙʣʷʰʢʘʭ ʧʨʠ ʦʨʘʣʴʥʦʤ ʧʫʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ [108]. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʙʝʣʦʢ ail 

ʩʧʦʩʦʙʩʪʚʫʝʪ  ʧʨʠʢʨʝʧʣʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʢ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ ʢʣʝʪʢʝ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʝʛʦ ʠʥʚʘʟʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ Y. pseudotuberculosis ʦʥ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʘʜʛʝ-

ʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ ʚ Y. enterocolitica [242].  

ʃʠʧʦʧʦʣʠʩʘʭʘʨʠʜ (ʃʇʉ) ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʬʘʢʪʦʨʦʤ ʧʘʪʦʛʝʥʥʦ-

ʩʪʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʦʣʠʩʘʭʘʨʠʜʥʦʡ ʮʝʧʠ (ʢʦʨʦʚʦʛʦ ʦʣʠʛʦʩʘʭʘ-

ʨʠʜʘ ʠ ʆ-ʘʥʪʠʛʝʥʘ) ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ. 

ɺʤʝʩʪʝ ʩ ail ʠ YadA ʃʇʉ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʟʘʱʠʪʳ ʦʪ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʆ-ʘʥʪʠʛʝʥ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ 

ʧʨʷʤʦʡ ʠʣʠ ʢʦʩʚʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ail, inv ʠ ʜʨ. [80] ʠ ʥʝʦʙʭʦʜʠʤ ʠʝʨ-

ʩʠʥʠʷʤ ʚʧʝʨʚʳʝ ʯʘʩʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [213]. 

ʈʦʣʴ ʬʝʨʤʝʥʪʘ ʫʨʝʘʟʳ, ʢʘʢ ʬʘʢʪʦʨ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ, ʥʝ ʜʦʢʘʟʘʥʘ. 

ʆʜʥʘʢʦ, ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʞʠʚʘʥʠʷ Y. enterocolitica ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʯʝʨʝʟ ʢʠʩʣʫʶ ʩʨʝʜʫ ʞʝʣʫʜʢʘ (pH 2,0), ʚ ʦʪʣʠʯʠʝ ʦʪ Y. pseudotuberculosis, ʢʦ-

ʪʦʨʳʡ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʵʪʦʤ ʩʚʦʡʩʪʚʝ ʫʨʝʘʟʳ. Mertz A.K. et al [176], Skurnik M. 

et al. [212] ʧʨʝʜʧʦʣʦʞʠʣʠ ʘʨʪʨʠʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʫʨʝʘʟʳ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʤ ʚʚʝʜʝʥʠʠ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ, ʟʘʨʘ-

ʞʝʥʥʳʤ ʠʝʨʩʠʥʠʷʤʠ ʢʨʳʩʘʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʘʨʪʨʠʪʘ. ʆʜʥʘʢʦ, ʧʦʟʜ-

ʥʝʝ Gripenberg-Lerche C. et al. [133] ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʧʦ-

ʢʘʟʘʚ, ʯʪʦ ɓ-ʩʫʙʲʝʜʠʥʠʮʘ ʫʨʝʘʟʳ Y. enterocolitica ʆ:8 ʥʝ ʠʛʨʘʝʪ ʨʦʣʠ ʚ ʠʥʜʫʢ-

ʮʠʠ ʘʨʪʨʠʪʘ ʧʨʠ ʠʥʬʝʢʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ Y. enterocolitica   ʧʨʦʜʫʮʠʨʫʝʪ  ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦ-

ʪʦʢʩʠʥ Yst (Yersinia stable Toxin), ʢʦʜʠʨʫʝʤʳʡ ʭʨʦʤʦʩʦʤʥʳʤ ʛʝʥʦʤ yst, ʢʦʪʦ-

ʨʳʡ  ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʝʥ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʤʫ (ST) ʪʦʢʩʠʥʫ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥ-

ʥʳʭ ʵʰʝʨʠʭʠʡ (ETEC) [103]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʷʚʣʝʥʳ ʪʨʠ ʝʛʦ ʚʘʨʠʘʥʪʘ ï 

YstA (ʛʝʥ ystA), YstB (ʛʝʥ ystB), YstC (ʛʝʥ ystC). ɼʣʷ ʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ 

1B, 2, 3, 4 ʠ 5 ʙʠʦʪʠʧʦʚ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ YstA ʵʥʪʝʨʦʪʦʢʩʠʥʘ ï ʛʣʘʚʥʦʡ 

ʧʨʠʯʠʥʳ ʜʠʘʨʝʠ ʧʨʠ ʢʠʰʝʯʥʦʤ ʠʝʨʩʠʥʠʦʟʝ [104]. ʋ ʙʦʣʝʝ 80 % ʰʪʘʤʤʦʚ Y. 

enterocolitica 1A ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ YstB [44, 223]. YstC ʚʳʜʝʣʝʥ ʠʟ Y. 
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enterocolitica ʆ:3.  ʆʪʥʦʩʠʪʝʣʴʥʦ  YstB ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ 

ʠ ʥʘʠʙʦʣʴʰʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʩʝʤʝʡʩʪʚʝ ST-ʪʦʢʩʠʥʦʚ [243]. ʕʥʪʝʨʦʪʦʢʩʠʥʳ 

Ysts Y. enterocolitica ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʠʞʝ 30Á ʉ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʦ ʠʭ ʨʦʣʠ ʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʝ, ʦʜʥʘʢʦ 

Mikulskis A.V. et al. [177] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʨʘʥʩʢʨʠʧʮʠʷ ʪʦʢʩʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʠʰʝʯʥʠʢʝ, ʘ ʠʤʝʥʥʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʠ pH. 

Y. pseudotuberculosis, ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʠʢʨʦʙʦʚ, 

ʩʠʥʪʝʟʠʨʫʝʪ ʪʦʢʩʠʥ-ʩʫʧʝʨʘʥʪʠʛʝʥ ï YPM (Yersinia Pseudotuberculosis 

Mitogen), ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʘʤʠ ʧʦʜʦʙʥʳʭ ʤʦʣʝʢʫʣ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ (Staphylococcus aureus, Streptococcus pyogenes), ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ T-ʢʣʝʪʢʘʤʠ vɓ ʵʣʝʤʝʥʪʦʚ ʙʝʟ ʧʨʦʮʝʩʩʠʥʛʘ ʘʥʪʠʛʝʥʘ 

[67; 228]. ʀʟʚʝʩʪʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ ʩʫʧʝʨʘʥʪʠʛʝʥʘ YpmA, YpmB  ʠ YpmC,  ʢʘʞ-

ʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʢʦʜʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʭʨʦʤʦʩʦʤʥʳʤʠ ʛʝʥʘʤʠ ypmA, 

ypmB, ypmC [94; 199]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʰʪʘʤʤʳ Y. 

pseudotuberculosis, ʠʤʝʶʱʠʝ ʛʝʥ ypmA (83 %), ʪʦʛʜʘ ʢʘʢ ypmB ʠ ypmC ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ 5 % ʠ 12 % ʰʪʘʤʤʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [94; 126]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ YpmA ʧʨʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʝ ʫ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʩʠʤʧʪʦ-

ʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʢʘʨʣʘʪʠʥʦʧʦʜʦʙʥʦʡ ʣʠʭʦʨʘʜʢʠ ï 

ʩʳʧʴ, ʘʨʪʨʘʣʛʠʠ, ʩʠʩʪʝʤʥʦʝ ʧʦʨʘʞʝʥʠʝ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ. ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʘ  ypm  ʨʘʟʣʠʯʥʘ. ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʠ ʚ ʗʧʦʥʠʠ 

ʵʪʦʪ ʛʝʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 100,0 % ʠ 95,0  % ʰʪʘʤʤʦʚ  Y. 

pseudotuberculosis  ʩʝʨʦʚʘʨʦʚ O:1b, O:2a, O:2b, O:2c, O:3, O:4a, O:4b, O:5a ʠ 

O:5b, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ, ʛʨʳʟʫʥʦʚ  ʠ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ. ʐʪʘʤʤʳ Y. pseudotuberculosis O:3, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʣʶʜʝʡ ʚ ɽʚʨʦʧʝ, 

ʩʦʜʝʨʞʘʣʠ ʛʝʥ ypm ʚ 17,0 %. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʩʝʨʦʚʘʨ r Y. 

pseudotuberculosis, ʪʘʢʠʝ ʢʘʢ O:1ʩ, O:6, O:7, O:8, O:9, O:10, O:11, O:12, O:13, 

ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ  ʦʪ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ 

ʗʧʦʥʠʠ, ʩʦʜʝʨʞʘʣʠ ʛʝʥ ypm ʚ 26 % ʩʣʫʯʘʷʭ [243].  
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ʆʩʪʨʦʚ ʚʳʩʦʢʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ HPI (High Pathogenicity Island) ï ʵʪʦ 

ʙʦʣʴʰʦʡ ʢʣʘʩʪʝʨ ʛʝʥʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʩʩʠʤʠʣʷʮʠʠ ʞʝʣʝʟʘ (Fe
+2

/ 

Fe
+3
) ʠʟ ʙʝʣʢʦʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ï ʪʨʘʥʩʬʝʨʨʠʥʘ ʠ ʣʘʢʪʦʬʝʨʨʠʥʘ [93] ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʩʠʜʝʨʦʬʦʨʘ ï ʠʝʨʩʠʥʠʘʙʘʢʪʠʥʘ. ɾʝʣʝʟʦ ʥʝʦʙʭʦʜʠʤʦ ʠʝʨʩʠʥʠʷʤ ʜʣʷ 

ʩʠʩʪʝʤʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʠʩʩʝʤʠʥʘʮʠʠ ʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʝ ʪʝʧʣʦʢʨʦʚʥʦʛʦ 

ʞʠʚʦʪʥʦʛʦ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ, ʥʠʟʢʦʧʘʪʦʛʝʥ-

ʥʳʝ Y. enterocolitica 2-4 ʙʠʦʪʠʧʘ, ʥʝ ʠʤʝʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʘʩ-

ʩʠʤʠʣʷʮʠʠ ʞʝʣʝʟʘ ʠʟ ʙʝʣʢʦʚ ʪʝʧʣʦʢʨʦʚʥʳʭ ʭʦʟʷʝʚ, ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʪ ʣʝʛʢʦʝ 

ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ, ʚ ʦʩʥʦʚʥʦʤ ʫ ʜʝʪʝʡ ʜʦ 5 ʣʝʪ ʠ, ʥʘʦʙʦʨʦʪ, ʚʦʟʤʦʞʥʦʩʪʴ 

Y.enterocolitica ʘʩʩʠʤʠʣʷʮʠʠ Fe
+2

/ Fe
+3

 ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ 

ʙʘʢʪʝʨʠʡ [93].  

HPI ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʧʨʘʚʦʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʯʘʩʪʠ 

(çyersiniabactin locusè), ʨʘʟʤʝʨʦʤ 30 Kb ʠ çʥʝʩʪʘʙʠʣʴʥʦʡè ʣʝʚʦʡ ʯʘʩʪʠ. ɺ ʩʦ-

ʩʪʘʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʭʦʜʠʪ 11 ʛʝʥʦʚ: ybtE, ybtU, ybtT, ybtA, ybtP, ybtQ, ybtX, 

ybtS, psn, irp1ʠ irp2 ʠ ʦʥʘ ʦʛʨʘʥʠʯʝʥʘ ʛʝʥʘʤʠ int ʠ asnt-RNA. ʃʝʚʘʷ ʯʘʩʪʴ HPI 

ʩʦʜʝʨʞʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ IS100 ʵʣʝʤʝʥʪʘ ʠ ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʪʢʠʭ ORFs 

ʛʝʥʦʚ (ʨʠʩʫʥʦʢ 1).  

 

                                   ybt                                                                                    ybt                           asn           

    IS100   ORFs  psn      E            T       U                          Irp1                  Irp2           A     P     Q    X      S int   tRNA  

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ çʦʩʪʨʦʚʘ ʚʳʩʦʢʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠè (HPI) 

 Y. pseudotuberculosis [92].  

 

ʇʦʣʥʳʡ ʢʣʘʩʪʝʨ ʛʝʥʦʚ HPI ʦʪʤʝʯʝʥ ʚ Y. pseudotuberculosis ʩʝʨʦʚʘʨʦʚ 

ʆ:1a (100 %) ʠ O:1b (84 %), ʚʳʜʝʣʝʥʥʳʭ ʚ ɽʚʨʦʧʝ, ɸʚʩʪʨʘʣʠʠ, ɸʤʝʨʠʢʝ [126]. 

ʈʝʜʢʦ ʦʥ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʨʝʜʠ ʆ:3, ʆ:5a, ʆ:5b, ʆ:13, ʆ:14 ʩʝʨʦʚʘʨʦʚ  ʠ ʥʝ-

ʪʠʧʠʨʫʝʤʳʭ ʰʪʘʤʤʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ 57 % ʠʟʫʯʝʥʥʳʭ Y. pseudotuberculosis 

ʆ:3 ʩʝʨʦʚʘʨʘ HPI ʠʤʝʶʪ ʥʝʧʦʣʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʢʣʘʩʪʝʨʘ (R-
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HPI). ʆʩʪʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ HPI ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʘʚʠʨʫʣʝʥʪʥʳʭ ʰʪʘʤʤʦʚ 

Y.enterocolitica 1A [100].  

YAPI (Yersinia adgesive pathogenis island)  Y. pseudotuberculosis ï  ʦʩʪʨʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʩ ʦʧʝʨʦʥʦʤ pil, ʢʦʜʠʨʫʶʱʠʤ ʧʠʣʠ IV ʪʠʧʘ.  ʆʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʣʦʥʠʟʘʮʠʠ ʙʘʢʪʝʨʠʡ ʥʘ 

ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ HPI, ʥʘʣʠʯʠʝ YAPI ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʝʨʦʚʘ-

ʨʘ Y. pseudotuberculosis, ʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʛʝʥʘʤʠ ʩʫʧʝʨʘʥʪʠʛʝʥʘ ypm [97]. 

ʇʦʜʦʙʥʳʡ ʦʩʪʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥ ʠ ʚ Y. enterocolitica 1B [96]. 

Myf  (ʤʫʢʦʠʜʥʳʡ ʬʘʢʪʦʨ ʠʝʨʩʠʥʠʡ, PsA, pH 6-ʘʥʪʠʛʝʥ) ï ʧʠʣʝʧʦʜʦʙʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʘʢ ʘʜʛʝʟʠʚʥʳʡ ʠ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʡ ʬʘʢ-

ʪʦʨ. ʂʘʢ ʜʝʪʝʨʤʠʥʘʥʪʘ ʧʘʪʦʛʝʥʥʦʩʪʠ ʤʫʢʦʠʜʥʳʡ ʬʘʢʪʦʨ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝ-

ʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʘʪʠʧʠʯʥʳʝ  ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʰʪʘʤʤʳ ʥʝ ʩʥʠʞʘʶʪ ʩʚʦʠʭ 

ʚʠʨʫʣʝʥʪʥʳʭ ʩʚʦʡʩʪʚ [200]. 

ʅʝʜʘʚʥʦ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʭʨʦʤʦʩʦʤʥʳʡ ʬʘʢʪʦʨ SodA (ʩʫʧʝʨʦʢ-

ʩʠʜʜʠʩʤʫʪʘʟʘ), ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʱʠʪʳ ʤʠʢʨʦʙʘ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢʠ-

ʩʣʦʨʦʜʘ ʚ ʥʝʡʪʨʦʬʠʣʝ ʚʦ ʚʨʝʤʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [202]. 

ɺ Y. enterocolitica 1A ʠ ʜʨʫʛʠʭ ʩʘʧʨʦʬʠʪʥʳʭ ʠʝʨʩʠʥʠʷʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ  ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ 

ʥʝʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝʜʥʠʝ ʰʠʨʦʢʦ ʦʙʠʪʘʶʪ ʚ ʦʙʲʝʢʪʘʭ 

ʦʢʨʫʞʘʶʱʝʡ   ʩʨʝʜʳ ʠ ʯʘʩʪʦ ʠʟʦʣʠʨʫʶʪʩʷ ʦʪ ʙʦʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʩ ʙʝʩʩʠʤ-

ʧʪʦʤʥʦʡ ʬʦʨʤʦʡ ʠʥʬʝʢʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ Tennant et al. [223] ʚʳʷʚʠʣʠ ʚʟʘʠ-

ʤʦʩʚʷʟʴ Y. enterocolitica ʙʠʦʪʠʧʘ 1A ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʶʜʝʡ, ʚʳʜʝʣʠʚ ʝʝ ʚ 

ʦʪʜʝʣʴʥʫʶ ʧʦʜʛʨʫʧʧʫ, ʠ ʫʩʪʘʥʦʚʠʣʠ  ʥʦʚʳʝ ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ: 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʪʦʢʩʠʥ, ʧʠʣʠ ʘʜʛʝʟʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʛʝʥʘʤʠ ʠʥʩʝʢʪʠʮʠʜʥʦ-

ʛʦ ʪʦʢʩʠʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʛʝʥʦʚ ʠʥʩʝʢʪʠʮʠʜʥʦʛʦ ʪʦʢʩʠʥʘ ʯʘʱʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥ ʩʨʝʜʠ çʢʣʠʥʠʯʝʩʢʠʭè ʠʟʦʣʷʪʦʚ Y. enterocolitica 1A, ʯʝʤ ʩʨʝʜʠ ʚʳ-

ʜʝʣʝʥʥʳʭ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʘʪʠʧʠʯʥʳʝ ʰʪʘʤʤʳ ʧʦ ʵʪʦʤʫ 

ʛʝʥʫ ʥʝ ʩʧʦʩʦʙʥʳ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʢʠʰʝʯʥʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʠʥʜʫʢʮʠʷ 

ʛʝʥʦʚ ʠʥʩʝʢʪʠʮʠʜʥʦʛʦ ʪʦʢʩʠʥʘ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦ-
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ʮʝʩʩʘ ʩʨʝʜʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ [90]. ʇʦʜʦʙʥʳʝ ʵʥʪʝʨʦʪʦʢʩʠʥʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝ-

ʥʳ ʠ ʚ ʜʨʫʛʠʭ ʠʝʨʩʠʥʠʷʭ (Y. intermedia, Y. kristensenii, Y. frederiksenii, Y. 

bercovieri, Y. mollaretii), ʦʜʥʘʢʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ Ysts ʧʘʪʦ-

ʛʝʥʥʳʭ Y. enterocolitica [220]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʫʝʪ ʷʩʥʦʩʪʴ ʚ 

ʧʦʥʠʤʘʥʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ Y. enterocolitica 1A ʠ ʜʨʫʛʠʭ ʩʘʧʨʦʬʠʪ-

ʥʳʭ ʠʝʨʩʠʥʠʡ. 

Y. pseudotuberculosis ʠ Y. enterocolitica ʧʨʦʥʠʢʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʧʫʪʝʤ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʧʠʱʝʡ ʠʣʠ ʚʦʜʦʡ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ʚʦʟʤʦʞʥʘ ʧʝʨʝʜʘʯʘ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ (ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʘʷ ʠʥʬʝʢʮʠʷ) 

ʠʣʠ ʦʪ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ (ʢʦʰʢʠ, ʩʦʙʘʢʠ ʠ ʜʨ.) ʯʝʣʦʚʝʢʫ. ʉʨʘʟʫ ʞʝ ʧʦʩʣʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʪʝʧʣʦʢʨʦʚʥʳʡ ʦʨʛʘʥʠʟʤ ʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ  ʘʜʘʧʪʠʨʫ-

ʶʪʩʷ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʭʦʟʷʠʥʘ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʞʝʣʫʜʦʯʥʦʛʦ ʙʘʨʴʝʨʘ (pH 1-2) 

ʤʠʢʨʦʙʳ ʤʝʪʘʙʦʣʠʟʠʨʫʶʪ ʤʦʯʝʚʠʥʫ ʥʘ CO2 ʠ ʘʤʤʦʥʠʡ (ʘʤʤʠʘʢ) ʩ ʧʦʤʦʱʴʶ 

ʬʝʨʤʝʥʪʘ ʫʨʝʘʟʳ [50]. ɸʤʤʠʘʢ ʫʚʝʣʠʯʠʚʘʝʪ pH ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʢʠ, ʯʪʦ ʟʘ-

ʱʠʱʘʝʪ ʝʸ ʦʪ ʢʠʩʣʦʡ ʩʨʝʜʳ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ. ʀʝʨʩʠʥʠʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʟ-

ʤʝʥʷʪʴ ʤʝʭʘʥʠʟʤ ʵʢʩʧʨʝʩʩʠʠ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝ-

ʨʘʪʫʨʳ. ʊʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Á ʉ ʧʨʦʠʩʭʦʜʠʪ ʵʢʩʧʨʝʩʩʠʷ ʬʘʢʪʦʨʦʚ ʧʘ-

ʪʦʛʝʥʥʦʩʪʠ ï ʙʝʣʢʦʚ Yops, YadA ʠ ʬʘʢʪʦʨʘ Myf ʜʣʷ ʘʜʛʝʟʠʠ ʥʘ ʵʥʪʝʨʦʮʠʪʘʭ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ  ʚʳʨʘʙʦʪʢʝ Yst ʵʥʪʝʨʦʪʦʢʩʠʥʘ [146]. ʀʥʚʘʟʠʥ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʛʝʥʦʤ inv, ʪʘʢʞʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʧʨʠ 37Á ʉ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʦʧʪʠʤʫʤ ʯʫʪʴ ʚʳʰʝ 28Á ʉ. ʆʜʥʘʢʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ-

ʯʠʥʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʘʜʛʝʟʠʥʘ ï 

ail. ɺʳʞʠʚʰʠʝ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ ʧʨʦʥʠʢʘʶʪ ʚ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ, 

ʛʜʝ ʤʥʦʛʦ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʘ ʠʤʝʥʥʦ ʚ ʪʝʨʤʠʥʘʣʴʥʫʶ ʯʘʩʪʴ ʧʦʜʚʟʜʦʰʥʦʡ 

ʠ ʩʣʝʧʦʡ ʢʠʰʢʠ ï ʚ ʇʝʡʝʨʦʚʳ ʙʣʷʰʢʠ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ 

ʠʝʨʩʠʥʠʠ ʚʥʘʯʘʣʝ ʠʥʚʘʟʠʨʫʶʪ ʩʣʠʟʠʩʪʫʶ ʢʠʰʝʯʥʠʢʘ ʠ ʢʦʣʦʥʠʟʠʨʫʶʪ ʇʝʡʝ-

ʨʦʚʳ ʙʣʷʰʢʠ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʩʩʝʤʠʥʘʮʠʝʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʭʦʟʷʠʥʘ. 

ʀʥʚʘʟʠʷ ʥʝʦʙʭʦʜʠʤʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʥʬʝʢʮʠʠ ï ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʠʝʨʩʠʥʠʡ 

ʚ ʇʝʡʝʨʦʚʳʝ ʙʣʷʰʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɓ1 ʠʥʪʝʛʨʠʥʘʤʠ ʥʘ ʘʧʠ-

ʢʘʣʴʥʦʡ ʯʘʩʪʠ ʄ-ʢʣʝʪʦʢ ʇʝʡʝʨʦʚʳʭ ʙʣʷʰʝʢ [147]. ʆʜʥʘʢʦ Barnes et al. [78] 
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ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʢʨʦʙʳ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʜʨʫʛʠʤʠ ʧʫʪʷʤʠ, ʥʘʧʨʠʤʝʨ, 

ʯʝʨʝʟ ʠʥʪʝʩʪʠʥʘʣʴʥʳʡ ʵʧʠʪʝʣʠʡ. ʊʘʢ ʥʝʜʘʚʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʢʦʣʦʥʠʟʘ-

ʮʠʠ Y. pseudotuberculosis ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʝʧ-

ʣʠʢʘʮʠʷ ʙʘʢʪʝʨʠʡ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ, ʘ ʥʝ ʚ ʇʝʡʝʨʦʚʳʭ ʙʣʷʰʢʘʭ ʠ ʤʝʟʝʥʪʝ-

ʨʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ.  

ɼʨʫʛʦʡ ʠʥʚʘʟʠʚʥʳʡ ʬʘʢʪʦʨ YadA ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʝʨʩʠʩʪʝʥʮʠʠ Y. 

enterocolitica ʚ ʇʝʡʝʨʦʚʳʭ ʙʣʷʰʢʘʭ [197] ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Á ʉ. ɺ ʣʠʤʬʦ-

ʠʜʥʦʡ ʪʢʘʥʠ ʚʥʝ ʢʣʝʪʦʢ ʦʙʨʘʟʫʶʪʩʷ ʩʢʦʧʣʝʥʠʷ ʤʠʢʨʦʢʦʣʦʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʤʠʤʦ ʬʫʥʢʮʠʠ ʘʜʛʝʟʠʠ-ʠʥʚʘʟʠʠ, ail ʠ YadA ʟʘʱʠʱʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʢʣʝʪʢʫ ʦʪ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ [84]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʵʪʠ ʙʝʣʢʠ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʨʝʛʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʜʨʫʛʠʭ 

ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ [214]. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʥʝʡʪʨʦʬʠʣʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ ʠ 

ʜʝʥʜʨʠʪʥʳʤʠ ʢʣʝʪʢʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʠʥʞʝʢʮʠʷ ʙʝʣʢʦʚ Yops ï ʪʨʘʥʩʧʦʨʪ ʠʭ ʚ 

ʮʠʪʦʟʦʣʴ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʘʟʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪʚʝʪʘ ʥʘ ʠʥʬʝʢʮʠʶ, ʟʘʢʣʶʯʘʶ-

ʱʫʶʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ ʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʝʨʩʠʥʠʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʟʤʥʦʞʝ-

ʥʠʷ ʠ ʜʠʩʩʝʤʠʥʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʝ [139]. 

ʇʦʩʣʝ ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʤʠ ʠʝʨ-

ʩʠʥʠʷʤʠ ʫ ʙʦʣʴʥʳʭ, ʠʤʝʶʱʠʭ ʘʥʪʠʛʝʥ HLAB 27, ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʩʪʠʥ-

ʬʝʢʮʠʦʥʥʳʡ ʘʨʪʨʠʪ [70]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ Y. enterocolitica, ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʳʡ ʤʠʢʨʦʙ ʙʳʩʪʨʦ ʧʨʦ-

ʥʠʢʘʝʪ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʢʠʰʝʯʥʠʢʘ ʩ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʙʘʢʪʝʨʠʝʤʠʠ. ɸ.ɸ. 

ɸʚʮʳʥ ʠ ʜʨ. [1] ʩʯʠʪʘʶʪ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ ʠʟʥʘʯʘʣʴʥʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʠʥ-

ʬʝʢʮʠʝʡ, ʘ ʧʦʨʘʞʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʪʦʨʠʯʥʦ, ʥʘ 

ʩʪʘʜʠʠ ʛʝʤʘʪʦʛʝʥʥʦʡ ʜʠʩʩʝʤʠʥʘʮʠʠ [49].  
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1.3  ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʠ  ʣʘʙʦʨʘʪʦʨʥʘ ̫

ʜʠʘʛʥʦʩʪʠʢʘ Y. pseudotuberculosis  ʠ Y.enterocolitica 

ʕʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ (Y. pseudotuberculosis  ʠ Y.enterocolitica) ʚ̫-

ʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʠ ʢʠʰʝʯʥʦʛʦ ʠʝʨʩʠʥʠʦʟʘ.  ʇʨʝʦʙ-

ʣʘʜʘʶʱʠʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʷʚʣʷʝʪʩʷ 

ʚʩʧʳʰʝʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. ʂʨʫʧʥʳʝ ʵʧʠʜʝʤʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ  ʟʘʨʝʛʠʩʪ-

ʨʠʨʦʚʘʥʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʉʠʙʠʨʴ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ) [14; 42; 63], 

ʗʧʦʥʠʠ [145; 123; 128] ʠ ʌʠʥʣʷʥʜʠʠ [149; 150;194]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2004-

2014 ʛʛ.) ʝʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʦʤ ʧʝʨʝʙʦʣʝ-

ʚʘʶʪ 2,8 ʪʳʩ. ʯʝʣʦʚʝʢ, ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 2,0 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ (%ʦʦʦ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ,  ʚ  ʈʦʩʩʠʠ (ʠ ʙʳʚʰʝʤ 

ʉʉʉʈ) ʥʠʢʦʛʜʘ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚʩʧʳʰʢʠ ʢʠʰʝʯʥʦʛʦ ʠʝʨʩʠʥʠʦʟʘ, ʘ ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʴ ī 2,66 %ʦʦʦ  ʥʝ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ,  ʚ 

ʚʠʜʫ  ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʝʟʥʠ  ʚ ʤʠʨʝ. ʊʘʢ  ʚ  

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʦʨʘʟʚʠʪʦʡ ʠʥʜʫʩʪʨʠʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʢʠʰʝʯʥʳʡ ʠʝʨʩʠʥʠʦʟ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʩʘʣʴʤʦʥʝʣʣʝʟʘ ʠ ʢʘʤ-

ʧʠʣʦʙʘʢʪʝʨʠʦʟʘ [111], ʥʦ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫ-

ʯʘʝʚ. ʉ 1972 ʛ. ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʦ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʚʩʧʳʰʝʢ ʢʠʰʝʯʥʦʛʦ 

ʠʝʨʩʠʥʠʦʟʘ ʚ ʗʧʦʥʠʠ, ʉʐɸ, ʀʥʜʠʠ ʠ ʅʦʨʚʝʛʠʠ [74; 132; 205].  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʥʦʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ Y. 

pseudotuberculosis ʠ Y. enterocolitica, ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠʤʝʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ʇʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ  ʠ ʢʠʰʝʯʥʳʡ ʠʝʨʩʠ-

ʥʠʦʟ   ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʝ ʟʦʦʥʦʟʳ, ʨʝʟʝʨʚʫʘʨʦʤ ʢʦ-

ʪʦʨʳʭ ʩʣʫʞʘʪ ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ [64; 132; 171; 184]. ʕʪʠ ʦʯʘʛʠ ʷʚʣʷʶʪ-

ʩʷ ʧʝʨʚʠʯʥʳʤʠ ʚ ʵʚʦʣʶʮʠʠ, ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʩʭʝʤʝ: ʞʠʚʦʪʥʦʝ Ÿ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ Ÿ ʞʠʚʦʪʥʦʝ. ʇʨʠʨʦʜʥʳʝ ʦʯʘʛʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, çʥʝʤʳʝè, ʪ.ʝ. ʯʝʣʦʚʝʢ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚ ʥʠʭ ʥʝ ʤʦʞʝʪ ʠʥʬʠʮʠʨʦʚʘʪʴ-

ʩʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʥʦʩ ʠʝʨʩʠʥʠʡ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʦʯʘʛʘ ʚ ʧʦ-

ʧʫʣʷʮʠʶ ʩʠʥʘʥʪʨʦʧʥʳʭ ʛʨʳʟʫʥʦʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨ-
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ʤʠʨʫʝʪʩʷ ʘʥʪʨʦʧʦʫʨʛʠʯʝʩʢʠʡ ʦʯʘʛ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʦʩʥʦʚʥʫʶ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺ ʪʘʢʠʭ ʦʯʘʛʘʭ ʠʥʬʝʢʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʢʘʢ ʩʨʝʜʠ ʜʠʢʠʭ ʛʨʳʟʫʥʦʚ, ʟʘʩʝʣʷʶʱʠʭ ʦʢʨʘʠʥʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʛʦʨʦʜ-

ʩʢʠʝ ʧʘʨʢʦʚʳʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ, ʪʘʢ ʠ ʩʨʝʜʠ ʩʠʥʘʪʨʦʧʥʳʭ (ʩʝʨʘʷ ʢʨʳʩʘ, ʜʦʤʦ-

ʚʘʷ ʤʳʰʴ). ʅʘ ʦ. ʉʘʭʘʣʠʥ ʟʘʨʘʞʝʥʥʦʩʪʴ ʩʝʨʦʡ ʢʨʳʩʳ Y. pseudotuberculosis 

ʜʦʭʦʜʠʣʘ ʜʦ 7,1 % [46], ʚ ʗʧʦʥʠʠ ʜʣʷ ʯʝʨʥʦʡ ʢʨʳʩʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ 

ʚ ʧʨʝʜʝʣʘʭ  60,5 % [152].  ɺ ʘʥʪʨʦʧʦʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʘʭ ʫʩʪʘʥʦʚʣʝʥʘ  ʪʝʥʜʝʥ-

ʮʠʷ ʢ ʚʦʚʣʝʯʝʥʠʶ ʚ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ, ʩʦʙʘʢ ʠ ʢʦʰʝʢ [74; 91; 144; 221]. ɺʳʩʦʢʘʷ ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʦʩʪʴ ʢʨʳʩ (26,3 %) Y. pseudotuberculosis ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʬʝʨʤʘʭ 

ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ [140], ʩʚʠʥʝʡ  (9,2 %) ʚ ʌʠʥʣʷʥʜʠʠ [175], ʜʝʢʦʨʘʪʠʚʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʠ ʧʪʠʮ ʚ ʗʧʦʥʠʠ [141; 195]. ɺ ʐʚʝʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʫʯʘʠ ʟʘʨʘʞʝ-

ʥʠʷ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ (ʜʨʦʟʜʦʚ, ʛʫʩʝʡ) ʧʘʪʦʛʝʥʥʳʤʠ ʚʠʜʘʤʠ Y. 

pseudotuberculosis ʆ:2 ʩʝʨʦʚʘʨʘ ʠ Y. enterocolitica 3 ʙʠʦʪʠʧʘ ʆ:3 ʩʝʨʦʚʘʨʘ ʚ 

0,6 % ʠ 5,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [190]. ʅʦʩʠʪʝʣʴʩʪʚʦ Y. pseudotuberculosis ʠ Y. 

enterocolitica ʫ ʜʠʢʦʡ ʫʪʢʠ, ʪʨʷʩʦʛʫʟʢʠ, ʣʘʩʪʦʯʝʢ ʠ ʯʘʝʢ ʚ ʗʧʦʥʠʠ [137; 154]. 

ʇʦ ʜʘʥʥʳʤ Barre N. et al. [79] ʚʦ ʌʨʘʥʮʠʠ  ʚ 6,8 % ʩʣʫʯʘʷʭ ʧʦʨʘʞʝʥʳ ʣʝʩʥʳʝ 

ʛʦʣʫʙʠ. ʈʦʣʴ ʧʪʠʮ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʮʠʨʢʫʣʷʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʚ ʈʦʩʩʠʠ 

ʤʘʣʦ ʠʟʫʯʝʥʘ. ʉʨʝʜʠ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʇʦʣʝʩʴʷ ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ ʢ 

Y.pseudotuberculosis ʫ ʚʦʨʦʙʴʝʚ, ʛʨʘʯʝʡ, ʩʠʟʳʭ ʛʦʣʫʙʝʡ ʚ 11,2 % [36]. ʀʤʝʶʪ-

ʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʚʳʜʝʣʝʥʠʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ ʦʪ ʯʝʨʥʦʡ ʚʦʨʦʥʳ, 

ʧʦʧʦʣʟʥʷ ʠ ʪʝʤʥʦʛʦ ʜʨʦʟʜʘ ʥʘ ʶʛʝ ʦ. ʉʘʭʘʣʠʥ [48].   

ɿʘʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʤʠ ʠʝʨʩʠʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʬʝ-

ʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʳʜʝʣʝʥʠʷʤʠ ʛʨʳʟʫʥʦʚ ʧʨʦʜʫʢʪʳ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ, ʘ ʧʨʠ ʢʠʰʝʯʥʦʤ ʠʝʨʩʠʥʠʦʟʝ ī ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʫʧʦʪʨʝʙʣʷʝ-

ʤʳʝ ʚ ʧʠʱʫ ʚ ʩʳʨʦʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ  ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ.  

ʂʘʢ ʧʩʠʭʨʦʬʠʣʴʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ, Yersinia ʩʧʦʩʦʙʥʳ ʨʘʟʤʥʦʞʘʪʴʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4-10
o
C, ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠʭ 

ʭʨʘʥʝʥʠʠ [42; 63; 76; 132], ʦʙʫʩʣʦʚʣʠʚʘʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ  
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ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʏʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ Y. enterocolitica ʚ 

ʩʚʠʥʦʤ ʤʷʩʝ ʩʦʩʪʘʚʣʷʝʪ 15,2 %, ʩʚʠʥʳʭ ʩʫʙʧʨʦʜʫʢʪʘʭ ī 67-83 %, ʢʫʨʠʥʦʤ 

ʤʷʩʝ ī 32,5 %, ʛʦʚʷʞʴʝʤ ʤʷʩʝ ʠ ʬʘʨʰʝ ʦʪ 10 ʜʦ 47 %, ʚ ʦʚʦʱʥʳʭ ʩʘʣʘʪʘʭ ʠ 

ʚʦʜʝ ʦʪ 3ʜʦ 15 % [87; 118]. ʆʧʠʩʘʥʳ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʝ-

ʨʝʜʘʯʠ Y. enterocolitica ʥʘ ʚʩʧʳʰʢʘʭ: ʤʦʣʦʯʥʳʡ ʰʦʢʦʣʘʜʥʳʡ ʥʘʧʠʪʦʢ [85], 

ʤʦʣʦʢʦ [69], ʩʦʝʚʳʡ ʩʳʨ ʪʦʬʫ  [222],ʚʦʜʘ [166], ʧʘʭʪʘ [68], ʩʚʠʥʦʝ ʤʷʩʦ [221]. 

ɺ ʈʦʩʩʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ Y. enterocolitica ʦʚʦʱʝʡ, ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʠʩʪʠʥʥʦʡ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʜʦʩ-

ʪʘʪʦʯʥʦ, ʠʤʝʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [16; 

34]. 

ʈʝʟʝʨʚʫʘʨʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʩʣʫʞʘʪ ʦʚʦʱʝʭʨʘʥʠʣʠʱʘ. ɺ 

ʈʦʩʩʠʠ  ɺ.ɻ. ʂʫʟʥʝʮʦʚʳʤ ʠ ʜʨ. [25; 26] ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʦʩʪʠ Y. pseudotuberculosis  ʩʳʨʦʝʜʥʳʭ ʦʚʦʱʝʡ: ʢʘʧʫʩʪʳ ï 37,5 %; ʨʝʧʯʘ-

ʪʦʛʦ ʣʫʢʘ ï 26,7 %; ʤʦʨʢʦʚʠ ï 30,9 %, ʧʨʠʯʝʤ ʵʪʦʪ ʚʦʟʙʫʜʠʪʝʣʴ ʥʘʢʘʧʣʠʚʘʣʩʷ 

ʥʘ ʦʚʦʱʘʭ ʧʨʠ ʠʭ ʭʨʘʥʝʥʠʠ ʦʪ ʦʩʝʥʠ ʢ ʚʝʩʥʝ  [10; 30; 63]. ʕʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠ-

ʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ 

ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʬʝʚʨʘʣʴ-ʤʘʡ). ʀʤʝʥʥʦ ʵʪʦʪ ʧʝʨʠʦʜ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʩʧʳʰʝʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ [57]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ 

ʜʝʪʝʡ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʦʤ ʚ 75,6 %  ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʤʝʥʥʦ ʯʝʨʝʟ  ʩʚʝʞʠʝ 

ʦʚʦʱʠ [8], ʫʧʦʪʨʝʙʣʷʝʤʳʝ ʚ ʚʠʜʝ ʦʚʦʱʥʦʛʦ ʩʘʣʘʪʘ ʠ ʚʠʥʝʛʨʝʪʘ, ʚ ʩʦʩʪʘʚ ʢʦ-

ʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ  ʚʭʦʜʠʣʘ ʙʝʣʦʢʦʯʘʥʥʘʷ ʢʘʧʫʩʪʘ ʠ (ʠʣʠ)  ʨʝʧʯʘʪʳʡ ʣʫʢ [18]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʚʳʜʝʣʝʥʠʝ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ ʠʟ 

ʦʚʦʱʝʡ ʠ ʢʦʨʥʝʧʣʦʜʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʕʩʪʦʥʠʠ, ʃʘʪʚʠʠ ʠ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 2004-2007 ʛʛ., ʚʳʷʚʣʝʥʦ ʠʥʬʠʮʠʨʦʚʘʥʠʝ Y. 

pseudotuberculosis  ʆ:3 ʩʝʨʦʚʘʨʘ ʩʚʠʥʝʡ ʦʪ 1, 5 ʜʦ 7 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʥʘʯʝʥʠʠ ʠʭ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚʦʟʙʫʜʠʪʝʣʷ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ-

ʥʦʡ ʠʥʬʝʢʮʠʠ [173]. 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ Y. pseudotuberculosis ʠ Y. enterocolitica ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʫʣʴʪʫʨʘʣʴʥʳʝ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-
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ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [53]. ʂʫʣʴʪʫʨʘʣʴʥʳʡ (ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ) ʤʝʪʦʜ ʷʚʣʷ-

ʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè, ʧʦʩʢʦʣʴʢʫ  ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ 

ʠ ʠʟʫʯʠʪʴ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʄʝʪʦʜ 

ʚʢʣʶʯʘʝʪ ʨʷʜ ʧʨʦʮʝʜʫʨ: 1) ʟʘʙʦʨ ʤʘʪʝʨʠʘʣʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʨʷʤʦʡ ʧʦ-

ʩʝʚ; 2) ʩʝʣʝʢʪʠʚʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʥʘ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʠʣʠ çʭʦʣʦʜʦ-

ʚʦʝ ʦʙʦʛʘʱʝʥʠʝè ʠ çʱʝʣʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫè; 3) ʚʳʜʝʣʝʥʠʝ çʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳè 

ʥʘ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʨʝʜʘʭ; 4) ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʶ ʠʟʦʣʷʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ.  

ɿʘʙʦʨ ʤʘʪʝʨʠʘʣʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʨʷʤʦʡ ʧʦʩʝʚ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʧʨʦʙʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʙʠ-

ʨʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʜʫʨʘʤ ʚ ʛʝʨʤʝʪʠ-

ʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʘʤʠ Cary-Blair [112] ʠʣʠ ʬʦʩʬʘʪʥʦ-

ʙʫʬʝʨʥʳʤ (ʨʅ 7,6) ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ  (ɿʌʈ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʦʣʷʮʠʠ ʠʝʨʩʠʥʠʡ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ, ʬʠʣʴʪʨʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʚʦʜʳ ʯʝʨʝʟ ʤʝʤʙʨʘʥ-

ʥʳʝ ʬʠʣʴʪʨʳ [166].  

ʇʨʷʤʦʡ ʚʳʩʝʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘ  ʠʩʢʣʶʯʝʥʠʝʤ ʢʨʦʚʠ,  ʦʙʳʯ-

ʥʦ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ ʠʟ-ʟʘ ʦʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ. ʆʥ ʤʦ-

ʞʝʪ ʠʤʝʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʧʨʦʬʠʣʴʪʨʘʪʦʚ ʙʦʣʴ-

ʥʳʭ ʚʦ ʚʨʝʤʷ ʬʘʟʳ ʦʩʪʨʦʛʦ ʛʘʩʪʨʦʵʥʪʝʨʠʪʘ ʚ ʩʣʫʯʘʝ ʢʠʰʝʯʥʦʛʦ ʠʝʨʩʠʥʠʦʟʘ  

ʠʣʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ [189]. ʊʘʢ ʧʨʦʮʝʥʪ ʚʳʜʝʣʝ-

ʥʠʷ Y. pseudotuberculosis  ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ ʧʘʚʰʠʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ) ʩʦʩʪʘʚʣʷʣ 73,3 % ʠ 46, 7 % ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ [59]. 

ʉʝʣʝʢʪʠʚʥʦʝ ʦʙʦʛʘʱʝʥʠʝ  ʥʘ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ.   ɺ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜ ʥʘʢʦʧʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʞʠʜʢʫʶ ʩʨʝʜʫ ʉʝʨʦʚʘ [38], 1% ʟʘʙʫʬʝʨʝʥʥʫʶ 

ʧʝʧʪʦʥʥʫʶ ʚʦʜʫ, ʙʫʬʝʨʥʦ-ʢʘʟʝʠʥʦʚʦ-ʜʨʦʞʞʝʚʫʶ (ɹʂɼ) ʠ ʧʝʧʪʦʥʥʦ-

ʢʘʣʠʝʚʫʶ ʩʨʝʜʳ (ʇʂ) [52]. ʇʂ ʧʨʝʚʦʩʭʦʜʠʪ ʩʨʝʜʫ ɹʂɼ ʧʦ ʯʘʩʪʦʪʝ ʚʳʜʝʣʝʥʠʷ 

ʠ ʩʢʦʨʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʠʝʨʩʠʥʠʡ  ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʧʨʠ ʠʩʩʣʝ-
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ʜʦʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʙʦʣʴʥʳʭ, ʥʦ ʠ  ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʦʜʳ ʠ 

ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [40; 41]. ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʠʥʢʫʙʘʮʠʠ ʚ ʟʘʙʫʬʝʨʝʥʥʳʡ ʧʝʧʪʦʥʥʳʡ ʨʘʩʪʚʦʨ ʜʦʙʘʚ-

ʣʷʶʪ ʩʦʨʙʠʪ / ʤʘʥʥʠʪ (1 %) ʠ ʩʦʣʠ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ (0,15 %) [74].  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ  ʧʨʠʤʝ-

ʥʷʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʢ ʙʫʣʴʦʥʘʤ ʠ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠʥʢʫʙʘʮʠʠ. 

ʊʘʢ, ʙʫʣʴʦʥ ʩ  ʠpʛʘʟʘʥʦʤ, ʪʠʢʘʨʮʠʣʠʥʦʤ ʠ ʭʣʦʨʠʜʦʤ ʥʘʪʨʠʷ (ʩʨʝʜʘ ITC), ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʫʣʴʦʥ ʈʘʧʧʦʧʦʨʪ ʩ  ʤʘʣʘʭʠʪʦʚʦʡ ʟʝʣʝʥʴʶ, ʢʘʨʙʝʥʠʮʠʣʣʠ-

ʥʦʤ  ʠ ʭʣʦʨʠʜʦʤ ʥʘʪʨʠʷ (ʩʨʝʜʘ MRB) ʩ ʠʥʢʫʙʘʮʠʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ 25-30
ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 2-4 ʜʥʝʡ, ʠʩʧʦʣʴʟʫʶʪ  ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʠʟʦʣʷʮʠʠ Y. 

enterocolitica ʆ:3/4 ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ [102; 117; 119; 120]. ʉʨʝʜʘ  ʩ ʧʦʣʠ-

ʤʠʢʩʠʥʦʤ ʠ ʥʦʚʦʙʠʦʮʠʥʦʤ (ʩʨʝʜʘ TSB) ʩ ʠʥʢʫʙʘʮʠʝʡ ʧʨʠ 18
ʦ
ʉ  ʚ ʪʝʯʝʥʠʝ 

ʪʨʝʭ  ʜʥʝʡ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʠʟʦʣʷʮʠʠ  Y. enterocolitica ʆ:3 ʠʟ  ʤʦʣʦʢʘ [165]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʯʠ, ʦʢʩʘʣʘʪʦʚ ʠ ʩʦʨʙʦʟʳ (BOS) ʫʚʝ-

ʣʠʯʠʚʘʣʦ ʚʳʩʝʚʘʝʤʦʩʪʴ Y. enterocolitica 1B ʙʠʦʪʠʧʘ ʆ:8 ʩʝʨʦʚʘʨʘ ʚ ʢʣʠʥʠʯʝ-

ʩʢʦʤ ʤʘʪʝʨʠʘʣʝ  [206]. ʆʧʠʩʘʥ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ Y. pseudotuberculosis ʤʝʪʦ-

ʜʦʤ ʢʦʥʪʨʘʩʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ [11],  ʦʜʥʘʢʦ ʦʥ ʥʝ ʥʘʰʝʣ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

 H. Fukushuma et al. [124; 125] ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ  Y. 

pseudotuberculosis ʠ ʧʘʪʦʛʝʥʥʳʭ Y. enterocolitica  ʠʟ ʧʨʦʙ ʚʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʣʝʪʢʠ HeLa, ʢʦʪʦʨʳʝ ʘʜʛʝʟʠʨʦʚʘʣʠ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʚʦʟʙʫʜʠʪʝʣʝʡ, ʘ E. 

Koujitani et al.  [160]  ī ʤʝʪʦʜ ʠʤʤʫʥʦʤʘʛʥʠʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʩ ʘʥʪʠʠʝʨʩʠʥʠ-

ʦʟʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʜʣʷ ʠʟʦʣʷʮʠʠ Y. enterocolitica ʆ:8.  

çʍʦʣʦʜʦʚʦʝ ʦʙʦʛʘʱʝʥʠʝè ʠ çʱʝʣʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘè. ʀʩʧʦʣʴʟʫʷ  ʫʥʠ-

ʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʩʠʭʨʦʬʦʨʥʦʩʪʠ ʠʝʨʩʠʥʠʡ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʤʠʥʠʤʘʣʴʥʳʭ ʩʨʝʜʘʭ J.S. Peterson ʠ  R.A. Cook [198]  

ʧʨʝʜʣʦʞʠʣʠ  ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ çʭʦʣʦʜʦʚʦʛʦ 

ʦʙʦʛʘʱʝʥʠʷè, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʥʘʢʦʧʠ-

ʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ +4-10
ʦ
ʉ ʦʪ 8 ʜʥʝʡ ʜʦ 3-ʭ ʥʝʜʝʣʴ ʩ ʧʝʨʠʦ-

ʜʠʯʝʩʢʠʤʠ ʚʳʩʝʚʘʤʠ ʥʘ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ  ʩʨʝʜʳ ʥʘ 3, 7, 14 (ʤʘʪʝʨʠʘʣ ʦʪ 
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ʙʦʣʴʥʳʭ) ʠ 21 ʩʫʪʢʠ (ʤʘʪʝʨʠʘʣ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ), ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʚʳʩʠʪʴ ʚʳʩʝʚʘʝʤʦʩʪʴ  ʠʝʨʩʠʥʠʡ [129; 173]. ʆʜʥʘʢʦ ʵʪʦʪ ʵʪʘʧ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʠ. ʇʦ ʤʥʝʥʠʶ Van Noyen et al. [231;232] ʥʠʟʢʦʪʝʤʧʝʨʘ-

ʪʫʨʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʘʧʨʦʥʦʟʥʳʭ ʠʝʨʩʠʥʠʡ ī Y. 

enterocolitica 1 A,  Y. kristensenii, Y. intermedia, Y. frederiksenii, ʢʦʪʦʨʳʝ ʰʠʨʦ-

ʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ L.M. Sihvonen et al. [210] ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʚʩʝʛʦ  25 % ʰʪʘʤʤʦʚ ʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʚʳʜʝʣʷʣʦʩʴ ʧʦʩʣʝ ʭʦ-

ʣʦʜʦʚʦʡ ʵʢʩʧʦʟʠʮʠʠ. ɺʧʨʦʯʝʤ, ʧʦ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʵʪʦʪ ʧʨʠʝʤ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ  Y. enterocolitica [196]. ʏʪʦʙʳ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʝʨʝ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʚʳʩʝ-

ʚʦʤ ʠʩʧʦʣʴʟʫʶʪ ʱʝʣʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 0,5-0,72 % ʨʘʩ-

ʪʚʦʨʝ ʂʆʅ (ʚ 0,54 % NaCl) ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 (0,5 ʤʣ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ + 

0,5 ʤʣ ʨʘʩʪʚʦʨʘ ʂʆʅ) [76]. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʱʝ-

ʣʦʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʤʠʥʫʪʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʯʠʪʳʚʘ-

ʝʪʩʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʠʝʨʩʠʥʠʡ ʢ ʱʝʣʦʯʠ, ʪʦʛʜʘ ʢʘʢ ʯʘʩʪʴ ʧʩʠʭʨʦʪʨʦʬʦʚ ʚʠʜʦʚ 

Pseudomonas, Proteus, Serratia ʛʠʙʥʝʪ [207].  

ɺʳʜʝʣʝʥʠʝ çʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳè ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ  

ʩʨʝʜʘʭ. ɼʣʷ ʠʟʦʣʷʮʠʠ  Y. enterocolitica ʟʘ ʨʫʙʝʞʦʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʠ-

ʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʘʛʘʨ ʄʘʢʂʦʥʢʠ (MakConky agar base), ʮʝʬʩʫʣʦʜʠʥ-ʠʨʛʘʟʘʥ-

ʥʦʚʦʙʠʦʮʠʥʦʚʘʷ ʩʨʝʜʘ (ʉIN ʘʛʘʨ, Difco,  Oxoid) ʠ Salmonella-Shigella ʜʝʟʦʢ-

ʩʠʭʦʣʘʪʥʳʡ ʘʛʘʨ (SSDC), ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʧʨʦʪʦʢʦʣʳ International Organ-

ization for Standardization  (ISO 10273:2003), Nordic Committee on Food Analy-

sis (NCFA 117: 1996) ʠ Food and Drug Administration (FDA 2007) [120]. ʏʪʦ 

ʢʘʩʘʝʪʩʷ Y. pseudotuberculosis, ʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ 

ʩʣʫʞʠʪ  CIN ʘʛʘʨ.  ʇʦʩʢʦʣʴʢʫ ʨʦʩʪ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ  ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦ-

ʛʦ ʤʠʢʨʦʙʘ ʥʘ CIN ʘʛʘʨʝ ʤʦʞʝʪ ʠʥʛʠʙʠʨʦʚʘʪʴʩʷ, ʅ. Fukushima ʠ M. Gomyoda 

[122] ʨʝʢʦʤʝʥʜʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ CIN-ʘʛʘʨʦʤ ʠ ʩʨʝʜʫ  ʄʘʢ-

ʂʦʥʢʠ. ɼʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʠ ʘʚʠʨʫʣʝʥʪʥʳʭ Y. enterocolitica 

ʧʨʠʤʝʥʷʶʪ ʭʨʦʤʦʛʝʥʥʫʶ ʩʨʝʜʫ  ʩ ʮʝʣʣʦʙʠʦʟʦʡ (YeCM) [106; 239]. ɺ ʈʦʩʩʠʠ 

ʚ ʢʘʯʝʩʪʚʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʨʝʜ ʧʨʠʤʝʥʷʶʪ ʩʨʝʜʫ ʕʥʜʦ, 
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ʦʜʥʘʢʦ ʨʘʙʦʪʘ ʩ ʵʪʦʡ ʩʨʝʜʦʡ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ ʙʘʢʪʝʨʠʦʣʦʛʘ, ʧʦʩʢʦʣʴ-

ʢʫ ʦʙʠʣʴʥʳʡ ʨʦʩʪ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ  ʟʘʪʨʫʜʥʷʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʢʦʣʦʥʠʡ ʠʝʨʩʠʥʠʠ ʦʪ  ʜʨʫʛʠʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʚ ʧʣʘ-

ʥʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʝʨʩʠʥʠʡ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ Y. pseudotuberculosis ʦʪ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʵʪʦʪ 

ʚʦʟʙʫʜʠʪʝʣʴ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚʳʟʳʚʘʣ ʤʘʩʩʦʚʳʝ ʵʧʠ-

ʜʝʤʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ.  ʕʪʦ ʩʨʝʜʳ ʩ ʢʦʥʛʦ-ʨʦʪ  [37], ʪʝʣʣʫʨʠʪʦʤ ʢʘʣʠʷ [27], 

ʛʝʥʮʠʘʥʚʠʦʣʝʪʦʤ [32], ʙʨʦʤʪʠʤʦʣʦʚʳʤ ʩʠʥʠʤ  (ʉɹʊʉ) [52], ʩʫʭʘʷ ʧʠʪʘʪʝʣʴ-

ʥʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ [47]. ʉ 1998 ʛ. ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳʧʫʩʢ ʩʨʝʜʳ ʉɹʊʉ (ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʦʛʦ ʠʝʨʩʠʥʠʦʟʘ ʠ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ, ʩʫʭʘʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʅʎʇʄ ʧ. ʆʙʦʣʝʥʩʢ).  

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʝʨʠʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. ʂʫʣʴʪʫʨʳ Y. 

pseudotuberculosis ʯʘʱʝ (55,4Ñ6,6 %) ʚʳʜʝʣʷʣʠʩʴ ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʝʢ, ʯʝʤ ʧʨʠ 

ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʟʘʙʦʣʝʚʘʥʠʷ (7,5Ñ2,0 %) [59]. ʅʘʠʙʦʣʝʝ ʣʝʛʢʦ ʫʜʘʚʘ-

ʣʦʩʴ ʠʟʦʣʠʨʦʚʘʪʴ ʚʦʟʙʫʜʠʪʝʣʷ ʦʪ ʙʦʣʴʥʳʭ ʠ ʥʦʩʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʩʚʠʥʝʡ), 

ʯʝʤ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [120]. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʦʧʨʦʬʠʣʴʪʨʘʪʦʚ  ʙʦʣʴʥʳʭ [148]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʯʝʨʝʟ 

ʢʠʰʝʯʥʠʢ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 10-14 ʜʥʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 10
5
-10

8
 ʤ.ʢ./ʛ, ʟʘʪʝʤ 

ʤʘʩʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʜʦ 10
4
-10

6
 ʤ.ʢ., ʥʦ ʝʱʝ ʜʦ 28-30 ʜʥʝʡ ʙʦ-

ʣʝʟʥʠ ʚʦʟʙʫʜʠʪʝʣʴ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 10
2 
ʤ.ʢ./ʛ [121]. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ  ʠ ʇʎʈ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦ-

ʚʦʜʠʪʴ    ʚ ʧʝʨʠʦʜ ʣʠʭʦʨʘʜʢʠ [56]. ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʳʩʝʚʝ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ʙʦʣʴʥʳʭ ʆʂɿ ʥʘ ʩʨʝʜʳ ʉʝʨʦʚʘ, ʕʥʜʦ, ʄʘʢʂʦʥʢʠ ʠ ʜʝʟʦʢʩʠʭʦʣʘʪʥʳʡ ʘʛʘʨ ʧʦ-

ʢʘʟʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʚʳʜʝʣʝʥʠʶ ʠʝʨʩʠʥʠʡ ʥʘ ʩʨʝʜʘʭ ʄʘʢʂʦʥʢʠ (4,7 %) ʠ 

ʜʝʟʦʢʩʠʭʦʣʘʪʥʦʤ ʘʛʘʨʝ (5,2 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʘʤʠ ʉʝʨʦʚʘ (3,8 %) ʠ 
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ʕʥʜʦ (3,3 %) [52]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ Y. pseudotuberculosis ʥʘ ʩʨʝʜʝ ʩ 

ʙʨʦʤʪʠʤʦʣʦʚʳʤ ʩʠʥʠʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʧʨʦʬʠʣʴʪʨʘʪʦʚ ʙʦʣʴʥʳʭ ʩʦʩʪʘ-

ʚʠʣʘ 27,2 %,  ʩʤʳʚʦʚ ʩ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï 0,9 %  [59],  ʪʦʥʢʠʭ 

ʢʠʰʝʯʥʠʢʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ī 5,6 % [52]. ʀʟʦʣʷʮʠʷ Y.enterocolitica 

ʠʟ ʩʚʠʥʳʭ ʤʠʥʜʘʣʠʥ ʥʘ CIN ʘʛʘʨʝ ʫʩʪʘʥʦʚʣʝʥʘ ʦʪ 27,5 % ʜʦ 65,2 %, ʩʨʝʜʝ 

ʄʘʢʂʦʥʢʠ ī 42,3 %; ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʠʥʦʛʦ ʤʷʩʘ ʥʘ CIN  ʘʛʘʨʝ ʜʘʣʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ 3,9 % ʩʣʫʯʘʷʭ [120]. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ çʯʠʩʪʳʭ ʢʫʣʴʪʫʨè. ʂʦʣʦʥʠʠ ʩ 

ʪʠʧʠʯʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ, 

ʦʢʩʠʜʘʟʦʥʝʛʘʪʠʚʥʳʝ ʠ ʫʨʝʘʟʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʧʦ ʥʘʙʦʨʫ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ (ʩʘʭʘʨʦʟʘ, ʨʘʤʥʦʟʘ, ʨʘʬʬʠʥʦʟʘ, ʤʝʣʠʙʠʦʟʘ), ʧʦʜʚʠʞʥʦʩʪʴ, ʨʝʘʢʮʠʷ 

ʌʦʛʝʩ-ʇʨʦʩʢʘʫʵʨʘ, ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ (ʦʨʥʠʪʠʥʜʝʢʘʨʙʦʢʩʠ-

ʣʘʟʘ), ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ ʠ  ʠʥʜʦʣʦʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʝʜʣʦʞʝʥʥʳʝ 

ʪʝʩʪʳ ʧʦʟʚʦʣʷʶʪ ʚ ʢʦʤʧʣʝʢʩʝ ʯʝʪʢʦ ʧʨʦʚʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥ-

ʮʠʘʮʠʶ ʚʠʜʦʚ Yersinia spp. (ʪʘʙʣʠʮʘ 2). 

   ʆʧʠʩʘʥʳ ʩʣʫʯʘʠ ʚʳʜʝʣʝʥʠʷ ʘʪʠʧʠʯʥʳʭ ʰʪʘʤʤʦʚ Y. enterocolitica ʩ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʌʦʛʝʩ-ʇʨʦʩʢʘʫʵʨʘ ʠ/ʠʣʠ ʥʝ ʬʝʨʤʝʥʪʠʨʫʶʱʠʝ ʩʘʭʘʨʦ-

ʟʫ [129]  ʤʝʣʠʙʠʦʟʘ-ʥʝʛʘʪʠʚʥʳʝ ʰʪʘʤʤʳ Y.pseudotuberculosis [126]. ʋʩʪʘʥʦʚ-

ʣʝʥʳ  ʪʨʫʜʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ Y. pseudotuberculosis ʦʪ ʰʪʘʤʤʦʚ Y. similis  

ʚ ʩʚʷʟʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ [191]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ  ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝ-

ʘʢʮʠʠ (ʇʎʈ) ʠʣʠ ʤʝʪʦʜʦʤ ɼʅʂ-ɼʅʂ ʛʠʙʨʠʜʠʟʘʮʠʠ [216]. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ Y. pseudotuberculosis  ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ 

ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʳʡ ʙʘʢʪʝʨʠʦʬʘʛ. ʅʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʬʘʛʦʣʠʟʠʩʘ ʩʚʝʞʝʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ Y. pseudotuberculosis ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ NaCl (0,6-0,7 %). ʅʘʠʙʦʣʴ-

ʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  (93,7 %) ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ ʢ 

ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʙʘʢʪʝʨʠʦʬʘʛʫ ʦʪʤʝʯʝʥʳ ʥʘ ʩʨʝʜʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 0,3 %  NaCl  

ʠ ʥʘʣʠʯʠʝʤ ʬʦʩʬʘʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʫʬʝʨʥʦʡ ʩʠʩʪʝʤʳ.  
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 ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʨʝʩʩʥʳʭ ʤʝʪʦʜʦʚ  ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ɸPI-ʪʝʩʪ 

ʩʠʩʪʝʤʳ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 105 ʢʣʠʥʠʯʝʩʢʠʭ ʠʟʦʣʷʪʦʚ Yersinia spp., ʠʥʢʫʙʠʨʦʚʘʥʥʳʭ 

ʧʨʠ 28
ʦ
ʉ, ʧʨʦʮʝʥʪ ʩʦʚʧʘʜʝʥʠʡ ʧʨʦʙʠʨʦʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʩ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤʳ ɸPI 20ɽ ʩʦʩʪʘʚʠʣ 93 % [71; 

209]. ʀʩʩʣʝʜʦʚʘʥʠʝ 212 ʠʟʦʣʷʪʦʚ 10 ʚʠʜʦʚ Yersinia ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ Vitek GNI ʧʦʟʚʦʣʠʣʦ 

ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʦ ʨʦʜʘ ʚ 96,3 %, ʜʦ ʚʠʜʘ ī ʫ 57,4 

% ʠʟʦʣʷʪʦʚ ʦʪ  ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ Vitek GNI [169].   

ɹʠʦ-ʠ ʩʝʨʦʪʠʧʠʨʦʚʘʥʠʝ ʠʝʨʩʠʥʠʡ. ɹʠʦʪʠʧʠʨʦʚʘʥʠʝ Y. enterocolitica ʦʧ-

ʨʝʜʝʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ  

ʪʘʙʣʠʮʝ 2. ʉʝʨʦʣʦʛʠʯʝʩʢʦʝ ʪʠʧʠʨʦʚʘʥʠʝ ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʨʝʘʢ-

ʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʥʘ ʩʪʝʢʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʠʧʦʩʧʝʮʠʬʠ-

ʯʝʩʢʠʭ ʆ-ʘʥʪʠʩʳʚʦʨʦʪʦʢ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʝʨʦʚʘʨʘʤ ʆ:3, ʆ:5, 

ʆ:9 ʠ  ʆ:8 ʜʣʷ Y. enterocolitica (çDenka Seikenè, ʊʦʢʠʦ, ʗʧʦʥʠʷ) ʠ ʆ:1-ʆ:6 ʜʣʷ 

Y. pseudotuberculosis (çDenka Seikenè) [129], ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝ-

ʣʦʚʝʢʘ. ɺ ʈʦʩʩʠʠ ʵʪʠ ʩʳʚʦʨʦʪʢʠ ʚʳʧʫʩʢʘʝʪ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʠʤ. ʇʘʩʪʝʨʘ.  

ʀʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʩʝ Y.pseudotuberculosis, ʥʦ ʥʝ ʚʩʝ Y. enterocolitica  ʩʯʠ-

ʪʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʘʪʦʛʝʥʥʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʨʢʝʨʦʚ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʚʠʨʫʣʝʥʪʥʳʭ Y. 

enterocolitica, ʠʤʝʶʱʠʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʦʪ ʘʚʠʨʫʣʝʥʪʥʳʭ. ʂʘʢ 

ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʚʠʨʫʣʝʥʪʥʳʝ ʠʝʨʩʠʥʠʠ ʩʦʜʝʨʞʘʪ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʫʶ 

ʧʣʘʟʤʠʜʫ ʚʠʨʫʣʝʥʪʥʦʩʪʠ pYV 42-48 ʄDʘ, ʢʦʜʠʨʫʶʱʫʶ ʙʝʣʦʢ ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ Yad ɸ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʘʜʛʝʟʠʠ ʠ ʠʥʚʘʟʠʠ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʙʝʣ-

ʢʠ Yops, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʜʘʚʣʝʥʠʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʠʥʘ, ʨʘʟʤʥʦʞʝʥʠʠ ʙʘʢʪʝʨʠʡ ʚ ʇʝʡʝʨʦʚʳʭ ʙʣʷʰʢʘʭ ʠ 

ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ [28; 39; 54; 98]. ʇʣʘʟʤʠʜʘ pYV 42-48 ʄDʘ ʠʤʝʝʪʩʷ ʫ ʚʩʝʭ 

ʩʚʝʞʝʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʘʭ Y.pseudotuberculosis ʠ ʫ Y. enterocolitica, ʦʪʥʦʩʷ-
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ʱʠʭʩʷ ʢ ʙʠʦʪʠʧʘʤ 1ɺ-5. ʅʘʣʠʯʠʝ ʧʣʘʟʤʠʜʳ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʳʷʚʣʝʥʠʝʤ ʬʝ-

ʥʦʪʠʧʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ: ʘʫʪʦʘʛʛʣʶʪʠʥʘʮʠʷ ʥʘ ʞʠʜʢʠʭ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜʘʭ [161] ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʦʩʪ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ 

ʜʝʬʠʮʠʪʦʤ ʢʘʣʴʮʠʷ ʧʨʠ 35-37
ʦ
ʉ, ʩʚʷʟʳʚʘʥʠʝ ʢʦʥʛʦ ʢʨʘʩʥʦʛʦ ʠʣʠ ʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʦʛʦ ʬʠʦʣʝʪʦʚʦʛʦ [82] ʧʨʠ 35-37
ʦ
ʉ; ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʟʳʚʘʪʴ ʛʥʦʡʥʳʡ ʢʝʨʘ-

ʪʦʢʦʥʴʶʢʪʠʚʠʪ ʫ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ (ʪʝʩʪ Sereny) ʯʝʨʝʟ 48-72 ʯʘʩʘ ʧʦʩʣʝ ʠʥʬʠ-

ʮʠʨʦʚʘʥʠʷ ʛʣʘʟʘ [244], ʣʝʪʘʣʴʥʦʩʪʴ ʜʣʷ ʙʠʦʧʨʦʙʥʳʭ ʤʳʰʝʡ ʧʨʠ ʦʨʘʣʴʥʦʤ, 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ ʠʣʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʧʫʪʷʭ ʟʘʨʘʞʝʥʠʷ [51]. ɼʣʷ ʦʮʝʥʢʠ ʚʠ-

ʨʫʣʝʥʪʥʳʭ ʩʚʦʡʩʪʚ ʠʝʨʩʠʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʧʠʨʘʟʠʥʘʤʠʥʘʟʥʳʡ ʪʝʩʪ,  

ʧʦʟʚʦʣʷʶʱʠʡ ʧʦ  ʦʪʩʫʪʩʪʚʠʶ ʧʠʨʘʟʠʥ-ʢʘʨʙʦʢʩʠʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʪʴ ʧʘʪʦʛʝʥʥʳʝ Y. enterocolitica [151].  ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠ-

ʷʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʝʣʢʦʚ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ (Yad ɸ), ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ 

ʧʣʘʟʤʠʜʦʡ pYV, ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʘʮʠʠ ʥʘ ʩʪʝʢʣʝ ʩ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʦʡ ʩʳʚʦʨʦʪʢʦʡ ʢ ʚʠʨʫʣʝʥʪʥʳʤ ʠʝʨʩʠʥʠʷʤ. ʇʦʩʢʦʣʴʢʫ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʪʝʩʪʳ ʜʣʠʪʝʣʴʥʳ ʧʦ ʚʨʝʤʝʥʠ ʠ ʥʝ ʚʩʝʛʜʘ ʥʘʜʝʞʥʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ 

ʧʨʠʦʙʨʝʪʘʶʪ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʠ ɼʅʂ ʚʦʟʙʫʜʠʪʝʣʷ.  

ʕʢʩʧʨʝʩʩ-ʤʝʪʦʜʳ ʠʥʜʠʢʘʮʠʠ  ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʝʨʩʠʥʠʡ.  ɺ 80-90-ʝ 

ʛʦʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʰʠʨʦʢʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʘʧʨʦʙʘʮʠʠ ʨʷʜʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ: ʵʨʠʪʨʦʮʠʪʘʨ-

ʥʳʭ (ʈʅɻɸ, ʈʊʅɻɸ), ʘʛʛʣʶʪʠʥʘʮʠʦʥʥʳʭ (ʨʝʘʢʮʠʠ ʢʦʘʛʛʣʶʪʠʥʮʠʠ ʠ ʣʘʪʝʢʩ-

ʘʛʛʣʶʪʠʥʘʮʠʠ) ʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʭ (ʀʌɸ), ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʥʝ ʥʘʰʝʜʰʠʝ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʠʜʫ 

ʦʪʩʫʪʩʪʚʠʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʩʪ-ʩʠʩʪʝʤ [61].  

  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʢʩʧʨʝʩʩʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝ-

ʪʦʜ ʬʣʶʦʨʝʩʮʠʨʫʶʱʠʭ  ʘʥʪʠʪʝʣ (ʄʌɸ) ʠ ʇʎʈ [61]. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʄʌɸ 

ʩʦʩʪʘʚʣʷʝʪ  10
5
-10

6 
ʤ.ʢ./ʤʣ, ʚʨʝʤʷ ʧʦʩʪʘʥʦʚʢʠ - 1,5-2 ʯ. ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʘ ʦʪ ʙʦʣʴʥʳʭ - ʧʝʨʚʳʝ 3-5 ʜʥʝʡ ʙʦʣʝʟʥʠ, 

ʪʨʫʧʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ī ʚʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʛʠʙʝʣʠ, ʩʤʳʚʦʚ ʠʟ 
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ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ  ʩʨʝʜʳ ī ʧʦ ʵʧʠʜʧʦʢʘʟʘʥʠʷʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ʠ çʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʜʠʘʛ-

ʥʦʩʪʠʯʝʩʢʠʝ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʳʝ ʣʶʤʠʥʝʩʮʠʨʫʶʱʠʝè ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩ-

ʅʀʇʏʀ ñʄʠʢʨʦʙò, ʉʘʨʘʪʦʚ. 

 ʇʎʈ, ʢʘʢ ʙʳʩʪʨʳʡ ʠ ʥʘʜʝʞʥʳʡ  ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ 

ʠʝʨʩʠʥʠʡ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ [6; 24; 56; 57; 58; 95], ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʘʭ ʠ ʚ ʚʦʜʝ [95; 153; 157; 186], ʟʘʥʠʤʘʝʪ  ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴ-

ʢʫ ʜʘʥʥʳʡ  ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ (10
2
-10

3
 ʤ.ʢ./ʤʣ), 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ  ʙʳʩʪʨʦʪʦʡ ʚʳʧʦʣʥʝʥʠʷ (5-6 ʯʘʩʦʚ). ʇʎʈ-ʘʥʘʣʠʟ ʙʳʣ ʘʧ-

ʨʦʙʠʨʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʥʥʝʡ  ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʩʝʚʜʦ-

ʪʫʙʝʨʢʫʣʝʟʘ [6; 56], ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ 

[19; 57] ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʨʳʟʫʥʦʚ ʚ ʩʠʩʪʝʤʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ [55], 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ ʧʦʜʦʡʪʠ ʢ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʥʘʜʟʦʨʫ ʟʘ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʦʤ [63]. ʕʪʠʤʠ ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʝʜʣʦʞʝʥʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʝʨʩʠʥʠʦʟʦʚ ʩ ʧʦʤʦ-

ʱʴʶ ʇʎʈ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 

ʩʫʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨʳ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ Y. pseudotuberculosis ʠ Y. enterocolitica 5-8  ʩʫʪʦʢ [63].  

ʇʎʈ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥʪʳ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ [45]. ɺʩʝ ʚʠʨʫʣʝʥʪʥʳʝ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ ʠʝʨʩʠʥʠʠ 

ʩʦʜʝʨʞʘʪ ʛʝʥʳ virF ʠ yadA, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʧʣʘʟʤʠʜʝ [211]. ʉʫʱʝʩʪʚʝʥ-

ʥʳʤ ʭʨʦʤʦʩʦʤʥʳʤ ʬʘʢʪʦʨʦʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʜʣʷ Y.pseudotuberculosis ʩʣʫʞʠʪ  

ʛʝʥ ʠʥʚʘʟʠʚʥʦʩʪʠ inv [164; 186; 235], ail [164] ʠʣʠ lcrF [162], ʜʣʷ Y. 

enterocolitica ï ʛʝʥʳ ail [83; 186; 241], ʵʥʪʝʨʦʪʦʢʩʠʥ ystA [143; 233] ʠ ʬʨʘʛ-

ʤʝʥʪ ʭʨʦʤʦʩʦʤʳ rfbC [240]. ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʦʜʘ Yesinia  

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʧʨʘʡʤʝʨʳ ʠ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʝ ʟʦʥʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝ-

ʥʦʚ 16S ʠ 23S rRNA [225].  

ʀʩʧʦʣʴʟʫʷ ʤʠʰʝʥʝʚʳʝ ʛʝʥʳ (ʪʘʙʣʠʮʘ 4), ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʨʘʟʨʘʙʦʪʘ-

ʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʇʎʈ ʜʣʷ ʜʝʪʝʢʮʠʠ Y. pseudotuberculosis ʠ Y. 
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enterocolitica ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʠʱʝ-

ʚʳʭ  

ʊʘʙʣʠʮʘ 4 ī ʄʠʰʝʥʝʚʳʝ ʛʝʥʳ ʜʣʷ ʜʝʪʝʢʮʠʠ ʤʝʪʦʜʦʤ ʇʎʈ 

Y. pseudotuberculosis ʠ  Y. enterocolitica 

 

ʄʘʪʝʨʠʘʣ  

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʝʥ ɺʘʨʠʘʥʪ ʇʎʈ ʀʩʪʦʯʥʠʢ 

ʂʨʦʚʴ vir F 

 ail 

lcrF 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ [116] 

ʂʨʦʚʴ 16S rRNA Real-time (ʊaqMan) [208] 

ʂʨʦʚʴ, ʤʦʯʘ inv ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ [95] 

ʀʩʧʨʘʞʥʝʥʠʷ inv ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ [186] 

ʀʩʧʨʘʞʥʝʥʠʷ vir F, ail, 

yst 

ʄʫʣʴʪʠʧʣʝʢʩʥʘʷ ʇʎʈ [138] 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ vir F, ail, 

inv, rfb C 

ʄʫʣʴʪʠʧʣʝʢʩʥʘʷ ʇʎʈ [163; 240] 

 ʀʩʧʨʘʞʥʝʥʠʷ, ʧʠ-

ʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, 

ʚʦʜʘ 

 

yadA Real-time (SYBR 

green) 

[127] 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ,  

ʢʣʠʥʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣ 

16S rRNA 

ail 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ [237] 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ inv ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ [186; 235] 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ail Real-time (ʊaqMan) 

 

 

[164] 

ʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ,  

ʚʦʜʘ 

 

inv, ail, 

 vir F 

 

 ʄʫʣʴʪʠʧʣʝʢʩʥʘʷ 

ʇʎʈ 

[186; 241] 

ɺʦʜʘ yadA Nested PCR [234] 

ɺʦʜʘ ail Nested PCR [204] 

 

ʧʨʦʜʫʢʪʘʭ: ʦʜʥʦʧʨʘʡʤʝʨʥʘʷ ʇʎʈ ʩ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʝʡ ʧʨʦʜʫʢ-

ʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ, nested PCR, real-time ʇʎʈ (ʊaqMan ʠ SYBR green), ʤʫʣʴ-

ʪʠʧʣʝʢʩʥʘʷ real-time ʇʎʈ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʜʝʪʝʢʮʠʝʡ ʚ ʦʜʥʦʡ ʧʨʦʙʠʨʢʝ ʜʚʫʭ 

ʧʘʪʦʛʝʥʦʚ (Y. pseudotuberculosis  ʠ Y. enterocolitica). Real-time ʇʎʈ (Tag-man, 

SYBR-green) ʧʨʠʤʝʥʷʝʪʩʷ ʯʘʱʝ, ʯʝʤ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʇʎʈ. 

[127; 129]. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ, ʥʘʨʷʜʫ ʩ ʙʳʩʪʨʦʪʦʡ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ, ʥʝ 
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ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ  ʚʦʟʙʫʜʠʪʝʣʷ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʧʨʦʙʝ.  

ɼʣʷ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʤʙʠʥʘʮʠʠ ʧʨʘʡʤʝʨʦʚ ʥʘ 

ʧʣʘʟʤʠʜʥʳʝ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʛʝʥʳ ʜʦʣʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠ-

ʥʠʡ, ʠʤʝʶʱʠʭ ʧʣʘʟʤʠʜʫ pYV ʠ ʥʝ ʠʤʝʶʱʠʭ ʝʝ. ʕʣʠʤʠʥʘʮʠʷ ʧʣʘʟʤʠʜʳ pYV 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʥʦ-

ʚʦʙʠʦʮʠʥʘ) ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 37 
ʦ 
ʉ. Wannet W.J.B. et al. [237] 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Y. enterocolitica ʧʨʝʜʣʦʞʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʡʤʝʨʳ ʥʘ ʛʝʥ 

16S rRNA ʠ ail, ʦʧʨʝʜʝʣʷʶʱʠʡ ʤʝʭʘʥʠʟʤ ʧʨʠʢʨʝʧʣʝʥʠʷ ī ʠʥʚʘʟʠʠ ʤʠʢʨʦʙʘ ʢ 

ʢʣʝʪʢʘʤ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʄʫʣʴʪʠʧʣʝʢʩʥʘʷ ʇʎʈ ʚ ʪʘ-

ʢʦʤ ʚʘʨʠʘʥʪʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʘʪʦʛʝʥʥʳʝ Y. enterocolitica (ʘʤʧʣʠʢʦʥʳ 425 ʥ.ʧ. 

ʜʣʷ ail ʠ 330 ʥ.ʧ. ʜʣʷ 16S rRNA) ʠ ʥʝʧʘʪʦʛʝʥʥʳʝ ï ʦʜʠʥ ʘʤʧʣʠʢʦʥ   ʨʘʟʤʝʨʦʤ 

330 ʥ.ʧ. ʜʣʷ ʛʝʥʘ 16S rRNA. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʇʎʈ-ʤʝʪʦʜʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘ ʧʨʠ ʘʥʘʣʠʟʝ 

ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙ ʩ ʦʙʲʝʢʪʦʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʤʦʞʝʪ 

ʙʳʪʴ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚ ʩʣʫʯʘʝ  ʥʘʣʠʯʠ ̫ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʘʢʮʠʠ (ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʘʛʝʥʪʳ ʜʝʛʨʘʜʘʮʠʠ ʪʢʘʥʝʡ, ʬʝʨʤʝʥʪʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ) [167; 203].  

ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʧʝʰʥʦʡ ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷ-

ʝʪʩʷ ʫʜʘʣʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʘʢʮʠʠ, ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʠ ʧʦʩʪʘʥʦʚʢʠ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʂ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʤʫ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʤʫ ʤʝʪʦʜʫ ʵʢʩʧʨʝʩʩʥʦʛʦ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʪʥʦʩʠʪʩʷ ʤʝʪʦʜ ʚʨʝʤʷʧʨʦʣʝʪʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ 

ʤʘʪʨʠʯʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʣʘʟʝʨʥʦʡ ʜʝʩʦʨʙʮʠʠʝʡ/ʠʦʥʠʟʘʮʠʝʡ (MALDI -TʦF 

MS-matrix-assisted laser desorption ionization time of flight mass spectrometry). 

ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʥʜʠʢʘʮʠʶ/ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ï 5-10 ʤʠʥʫʪ, ʘ ʪʘʢʞʝ  ʦʧʨʝʜʝʣʠʪʴ ʨʘʥʝʝ ʥʝ ʦʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʥʥʳʝ ʙʘʢʪʝʨʠʠ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʙʣʠʟʢʦ ʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ. ʅʘ ʩʝ-
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ʛʦʜʥʷ ʵʪʦʪ ʤʝʪʦʜ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ, ʪ.ʢ. ʦʥ ʜʘʝʪ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʚʥʫʪʨʠ ʤʠʢʨʦʙʥʦʡ 

ʢʣʝʪʢʠ. ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʬʠʣʠ ʨʠʙʦ-

ʩʦʤʥʳʭ ʙʝʣʢʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʝʨʤʠʥʠʨʫʝʤʳʭ ʛʝʥʘʤʠ 16S rRNA, ʢʦʪʦʨʳʝ ʷʚ-

ʣʷʶʪʩʷ ʵʚʦʣʶʮʠʦʥʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʦʚʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʝʣʢʦʚʳʭ ʩʧʝʢʪʨʦʚ (ʧʨʷʤʦʝ ʙʝʣʢʦʚʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ) ʧʦ-

ʜʦʟʨʠʪʝʣʴʥʳʭ ʢʦʣʦʥʠʡ ʩʦ ʩʧʝʢʪʨʘʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʟ ʙʘʟ ʜʘʥʥʳʭ [31; 172]. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʤʝʪʦʜʫ 

çʦʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚè. ɹʝʣʢʦʚʳʝ ʤʘʩʩ-ʩʧʝʢʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ ʙʘʢʪʝʨʠʡ ʜʦ ʨʦʜʘ, ʚʠʜʘ, ʘ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʠ ʜʦ ʧʦʜʚʠʜʦʚʦʛʦ 

ʫʨʦʚʥʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ MALDI -TʦF MS ʙʳʣ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥ ʜʣʷ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Yersinia [5; 77]. R. Stephan et al. [218] ʨʘʟʨʘ-

ʙʦʪʘʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʩʫʙʪʠʧʠʨʦʚʘʥʠʷ Y. 

enterocolitica I. Stamm et al. [217] ʧʨʠʤʝʥʠʣʠ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ (ʩʦʙʘʢʠ, ʢʦʰʢʠ) ʜʣʷ  

ʦʙʥʘʨʫʞʝʥʠʷ  ʧʘʪʦʛʝʥʥʳʭ ʠ ʥʝʧʘʪʦʛʝʥʥʳʭ ʢʠʰʝʯʥʳʭ ʠʝʨʩʠʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʝʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ Y. 

enterocolitica 1A, ʧʘʪʦʛʝʥʥʳʝ Y. enterocolitica ʙʠʦʪʠʧʦʚ 2 ʠ 4, ʘ ʪʘʢʞʝ Y. 

enterocolitica-like ʧʦʜʦʙʥʳʝ ʚʠʜr (Y. bercovieri, Y. aleksiciae. Y. mollaretii, Y. 

aldovae, Y. intermedia, Y. kristensenii, Y. frederiksenii, Y. rohdei, Y. similis, Y. 

ruckeri). 

 ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʠʝʨʩʠʥʠʡ. ʇʨʦʙʣʝʤʘ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ ʜʣʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʩʥʦ-

ʚʘʥʥʳʝ ʥʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ, ʇʎʈ-ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ 

(ʭʨʦʤʦʩʦʤʥʳʭ, ʧʣʘʟʤʠʜʥʳʭ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳ-

ʩʦʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ï ʥʝʣʴʟʷ ʨʘʟʣʠʯʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ ʠ ʰʪʘʤʤʳ ʦʜʥʦʛʦ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀʥʬʦʨ-

ʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟʫʯʝʥʠʝ 

ʧʨʦʬʠʣʷ ʧʣʘʟʤʠʜ Y.pseudotuberculosis, ʧʦʟʚʦʣʷʶ ʝɦʛʦ ʙʦʣʝʝ ʫʜʦʚʣʝʪʚʦʨʠ-
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ʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ  ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʮʠʨʢʫʣʠʨʫʶʪ ʰʪʘʤʤʳ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʧʣʘʟʤʠʜʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ  [62]. ɿʥʘʯʠʪʝʣʴʥʦʡ ʜʠʩʢʨʠʤʠʥʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʳʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ 

(VNTR-ʘʥʘʣʠʟ), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ VNTR ï ʣʦʢʫʩʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʫʯʝʥʠʷ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ VNTR- ʧʨʦʬʠʣ ̫ʰʪʘʤʤʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. VNTR s (Variable number of repeat regions) ï ʢʦʨʦʪʢʠʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʛʝʥʘʭ ʙʘʢʪʝʨʠʡ ʠʣʠ ʚ ʤʝʞʛʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚ 

ʰʪʘʤʤʘʭ ʧʦ ʯʠʩʣʫ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʝʜʠʥʠʮ ʠʣʠ ʠʭ ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

[230]. ɺ ʈʌ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʘʷ ʩʠʩʪʝʤʘ ʪʠʧʠʨʦʚʘʥʠʷ 

Y.pseudotuberculosis, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʷ ʤʫʣʴʪʠʣʦʢʫʩʥʦʛʦ 

VNTR-ʘʥʘʣʠʟʘ. De Benito et al. [101] ʧʨʠʤʝʥʠʣʠ VNTR ʜʣʷ ʪʠʧʠʨʦʚʘʥʠʷ Y. 

enterocolitica ʆ:3/4 ʠ  ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʣʠʯʠʷ ʰʪʘʤʤʦʚ ʙʳʣ 

ʚʳʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʫʣʴʩ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ (PFGE).  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ PFGE ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʥʘ ʧʨʠ ʪʠʧʠʨʦʚʘʥʠʠ Y. enterocolitica ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦ-

ʥʘʭ ʤʠʨʘ ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʝʯʥʦʡ ʠ ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [185]. ɺ ʪʦ-

ʞʝ ʚʨʝʤʷ ʜʣʷ ʪʠʧʠʨʦʚʘʥʠʷ Y.pseudotuberculosis ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʦʛʨʘ-

ʥʠʯʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʠʥʣʷʥʜʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ, ʥʘʨʷʜʫ ʩ ʈʦʩʩʠ-

ʝʡ ʠ ʗʧʦʥʠʝʡ, ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. S. 

Hallanvuo et al. [143] ʤʝʪʦʜʦʤ PFGA ʠʟʫʯʠʣʠ 80 ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚʦ 

ʚʨʝʤʷ ʧʷʪʠ ʚʩʧʳʰʝʢ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʚ ʧʝʨʠʦʜ ʩ 

1997 ʧʦ 2001 ʛʛ. ʀʩʧʦʣʴʟʫʷ ʢʦʤʙʠʥʘʮʠʠ ʧʫʣʴʩʦʪʠʧʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʠ-

ʤʝʥʝʥʠʠ ʜʚʫʭ ʵʥʜʦʥʫʢʣʝʘʟ, ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʧʳʰʢʠ, ʚʳʟʚʘʥʥʳʝ 

Y.pseudotuberculosis ʩʝʨʦʚʘʨ ʆ:3, ʠʤʝʣʠ ʜʚʘ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘ ʟʘʨʘʞʝʥʠʷ. 

ʐʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʧʷʪʠ ʨʘʟ-

ʣʠʯʥʳʤ ʛʝʥʦʪʠʧʘʤ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʠʜʝʥʪʠʯʝʥ ʛʝʥʦʪʠʧʫ ʚʦʟʙʫʜʠʪʝʣʷ, 

ʚʳʟʚʘʚʰʝʛʦ ʜʚʝ ʚʩʧʳʰʢʠ. ʇʦ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʫʣʴʩʦʪʠʧʦʚ ʫ ʰʪʘʤʤʦʚ, ʠʟʦʣʠ-

ʨʦʚʘʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʣʶʜʝʡ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʜʦʢʘʟʘʥʘ ʨʦʣʴ ʩʚʝʞʠʭ 

ʦʚʦʱʝʡ (ʩʘʣʘʪ-ʣʘʪʫʢ, ʤʦʨʢʦʚʴ) ʠ ʩʚʠʥʠʥʳ ʢʘʢ ʬʘʢʪʦʨʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ. 

S. Kangas et al. [155] ʧʦʢʘʟʘʣʠ ʨʦʣʴ ʛʨʳʟʫʥʦʚ (ʟʝʤʣʝʨʦʡʢʠ) ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯ-
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ʥʠʢʘ ʠʥʬʝʢʮʠʠ. ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ PFGE ïʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʚʩʧʳʰʢʠ ʚ ʦʜʥʦʤ ʠʟ ʨʘʡʦʥʦʚ ʂʘʥʘʜʳ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʟʘʙʦʣʝʚʘʥʠʝ 74 ʯʝʣʦʚʝʢ ʙʳʣʦ ʚʳʟʚʘʥʦ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʧʠʱʫ ʢʦʥʪʘʤʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʤʦʣʦʢʘ [193]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʩʝʨʦʪʠʧʠʨʦʚʘʥʠʷ Y. pseudotuberculosis ʩʯʠ-

ʪʘʝʪʩʷ  ʆ-ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 21 ʩʝʨʦʚʘʨʠʘʥʪʘ ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʭʝʤʳ ʥʘ ʦʩʥʦʚʝ ʇʎʈ. T. M. Bogdanovich et al. [86] ʨʘʟʨʘʙʦʪʘʥʦ ʇʎʈ-ʆ-

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʘ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʫʯʘʩʪʢʘ ʛʝʥʦʤʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʣʘʩʪʝʨ ʛʝʥʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʡ him H ʠ gsk ʛʝʥʘ-

ʤʠ,  ʢʦʜʠʨʫʶʱʠʡ ʆ-ʘʥʪʠʛʝʥ, ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʚʘ-

ʨʠʘʥʪʘ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʪʦʯʥʦ ʠʜʝʥ-

ʪʠʬʠʮʠʨʦʚʘʪʴ 14 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ  ʠ ʧʦ ʜʚʘ ʧʘʨʥʳʭ (ʆ:4ʘ ʠ ʆ:8, ʆ:12 ʠ ʆ:13) 

ʠʟ 21 ʠʟʚʝʩʪʥʳʭ ʩʝʨʦʚʘʨʦʚ Y. pseudotuberculosis. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʨʦʚʘ-

ʨʦʚ ʆ:7, ʆ:9, ʆ:10 ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʇʎʈ ʘʥʘʣʠʟ. 

 

***  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʵʥʪʝʨʦʧʘ-

ʪʦʛʝʥʥʳʝ ʚʠʜʳ Y. pseudotuberculosis ʠ Y. enterocolitica ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʤʠʨʘ ʚ ʩʚʷʟʠ ʩ ʠʭ ʫʜʠʚʠʪʝʣʴʥʦʡ ʧʣʘ-

ʩʪʠʯʥʦʩʪʴʶ ʚʳʞʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚ ʙʠʦʪʠʯʝʩʢʦʡ ʠ 

ʘʙʠʦʪʠʯʝʩʢʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʤʝʭʘʥʠʟʤʦʤ ʚʳʟʳʚʘʝʤʦʛʦ ʠʤʠ ʧʘʪʦʛʝʥʝʟʘ, 

ʵʧʠʜʝʤʠʯʝʩʢʠ ʥʝʦʞʠʜʘʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʠ 

ʚʩʧʳʰʝʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʄʥʦʛʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ ʚ 

ʈʌ ʦʩʪʘʶʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤʠ ʠʣʠ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʧʫʣʷʮʠʦʥ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚ 

ʧʣʘʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʝʨʩʠʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ.  

ʈʘʩʰʠʬʨʦʚʢʘ ʛʝʥʦʤʘ ʚʠʜʦʚ Yesinia  ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ,  ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʌ ʵʪʠ ʚʦ-
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ʧʨʦʩʳ ʨʘʟʨʘʙʦʪʘʥʳ ʚʝʩʴʤʘ ʬʨʘʛʤʝʥʪʘʨʥʦ ʠ ʥʝ ʠʤʝʶʪ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʙʦʪʳ ʧʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʤʝʪʦʜʘ-

ʤʠ VNTR ʠ PFGA, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʧʦʧʫʣʷʮʠʶ ʚʦʟʙʫʜʠʪʝʣʷ ʧʦ ʢʣʦ-

ʥʘʣʴʥʦʤʫ ʪʠʧʫ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦ-

ʚʨʝʤʝʥʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʧʣʘʥʝ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ɻʃɸɺɸ 2 ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1 ʄʘʪʝʨʠʘʣʳ 

 

2.1.1 ʉʚʝʜʝʥʠʷ ʦ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʵʥʪʝʨʦʧʘʪʦʛʝʥ-

ʥʳʝ ʠʝʨʩʠʥʠʠ ʧʦʩʣʫʞʠʣʘ ʦʪʯʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʮʝʥʪʨʦʚ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʠ  ʚ ʩʫʙʲʝʢʪʘʭ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ  (ʬ.2 çʉʚʝʜʝʥʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʘʙʦʨʘ-

ʪʦʨʠʡ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʟʠʪʘʨʥʦʛʦ ʧʨʦ-

ʬʠʣʷ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠè) ʟʘ  5-ʣʝʪʥʠʡ ʧʝʨʠʦʜ  (2010-

2014 ʛʛ.).  

 

2.1.2 ʂʣʠʥʠʯʝʩʢʠʡ ʠ ʧʦʣʝʚʦʡ ʤʘʪʝʨʠʘʣ 

ɺ ʧʝʨʠʦʜ  ʩ  2010 ʛ. ʧʦ 2015 ʛ.  ʠʩʩʣʝʜʦʚʘʥʳ 1756 ʧʨʦʙ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʢʦʧʨʦʬʠʣʴʪʨʘʪʳ)  ʦʪ ʣʶʜʝʡ ʚ ʀʨʢʫʪʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ  ʠ ʊʶʤʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʷʭ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ 199 ʧʨʦʙ (ʢʦʧʨʦʬʠʣʴʪʨʘʪʳ, ʩʳ-

ʚʦʨʦʪʢʠ ʢʨʦʚʠ)  ï  ʇʎʈ.  ɺ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʘʭ ʜʝʩʷʪʠ 

ʪʝʨʨʠʪʦʨʠʡ ʉʠʙʠʨʠ ʠ  ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʪʣʦʚʣʝʥʦ 2350  ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ.  ɺ  ʚʦʩʴʤʠ ʨʘʡʦʥʘʭ  ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʝʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ 2013 -2014 ʛʛ.  ʦʪʩʪʨʝʣʷʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ   55 

ʜʠʢʠʭ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʧʷʪʠ ʚʠʜʦʚ: 43 ʛʨʘʯʘ (Corvus), ʩʝʤʴ ʫʪʦʢ (Anas spp.), 

ʪʨʠ ʯʘʡʢʠ (Larus spp.), ʧʦ ʦʜʥʦʤʫ ʢʫʣʠʢʫ (Actitis) ʠ ʯʠʙʠʩʫ (Vanellus). ʆʪʦʙʨʘ-

ʥʳ ʩʤʳʚʳ ʩ ʧʣʦʜʦʚʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ  ʦʚʦʱʝʭʨʘʥʠʣʠʱ ʠ 

ʧʠʱʝʙʣʦʢʦʚ  (9558 ʧʨʦʙ) ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ   99 ʩʤʳʚʦʚ ʩ ʪʫʰʝʢ ʢʫʨ 

ʠʟ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ.  ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠ-

ʣʠ  ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʯʠʩʣʦ ʧʨʦʙ ī12062)   ʠ  ʇʎʈ (2882 ʧʨʦʙ).  

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠʟʦʣʠʨʦʚʘʥʳ 305 

ʰʪʘʤʤʦʚ  Yersinia spp. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʇʎʈ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝ-

ʪʦʜʦʤ  ʠʟʫʯʝʥ ʥʘ ʦʜʠʥʥʘʜʮʘʪʠ  ʚʩʧʳʰʢʘʭ (ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 1999, 2000 (ʜʚʝ 
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ʚʩʧʳʰʢʠ), 2002, 2012, 2013  ʛʛ.;  ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 2004, 2011 ʛʛ.;  ʈʝʩ-

ʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 2007, 2008 ʛʛ. ʠ ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, 2012 ʛ.). ʆʙʲʝʤ  ʚʳʙʦʨʢʠ 

ʚʢʣʶʯʘʣ ʤʘʪʝʨʠʘʣ ʦʪ ʙʦʣʴʥʳʭ (326 ʢʦʧʨʦʬʠʣʴʪʨʘʪʦʚ), ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (733 ʩʤʳʚʘ ʩ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʚʦʱʝʭʨʘ-

ʥʠʣʠʱ) ʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ  (174 ʧʨʦʙʳ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʛʨʳʟʫʥʦʚ).  

     ʄʝʪʦʜʦʤ ʤʫʣʴʪʠʣʦʢʫʩʥʦʛʦ VNTR-ʪʠʧʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ  ʪʠʧʠʨʦʚʘ-

ʥʠʝ  25 ʰʪʘʤʤʦʚ Y. pseudotuberculosis, ʠʟʦʣʠʨʦʚʘʥʥʳʭ  ʥʘ  ʚʩʧʳʰʢʘʭ  ʚ  ʅʦʚʦ-

ʩʠʙʠʨʩʢʦʡ (2011 ʛ.),  ʊʶʤʝʥʩʢʦʡ (2012 ʛ.)  ʠ  ʀʨʢʫʪʩʢʦʡ (2012 ʛ.) ʦʙʣʘʩʪʷʭ. 

ʇʫʣʴʩ-ʵʣʝʢʪʨʦʬʦʨʝʟ (PFGE) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʩʴʤʠ  ʰʪʘʤʤʦʚ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʘ ʚʩʧʳʰʢʝ ʚ  ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ (2011 ʛ.). 

 

2.1.3 ʐʪʘʤʤʳ Y. pseudotuberculosis ʠ Y. enterocolitica 

        ʇʨʦʚʝʜʝʥʘ ʨʘʩʰʠʨʝʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʙʠʦʪʠʧʠʨʦʚʘʥʠʝ, ʩʝʨʦʪʠʧʠʨʦʚʘʥʠʝ, ʬʘʢ-

ʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ) ʰʪʘʤʤʦʚ ʠʝʨʩʠʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 1987 ʧʦ 2015 

ʛʛ.  ʥʘ  12 ʪʝʨʨʠʪʦʨʠʷʭ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɺʳʙʦʨʢʘ ʚʢʣʶʯʘʣʘ  225 

ʰʪʘʤʤʦʚ  Y. pseudotuberculosis  ʠ 345  ʰʪʘʤʤʦʚ Y. enterocolitica, ʚ ʪʦʤ ʯʠʩʣʝ 92 

ʰʪʘʤʤʘ Y. pseudotuberculosis   ʠ 197 ʰʪʘʤʤʦʚ Y. enterocolitica, ʠʟʦʣʠʨʦʚʘʥʥʳʭ  

ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩ 2010 ʧʦ 2015 ʛʛ.).  

 

2.2 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

2.2.1 ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 

            ʄʘʪʝʨʠʘʣ ʦʪ ʟʘʙʦʣʝʚʰʠʭ (ʢʦʧʨʦʬʠʣʴʪʨʘʪ, ʢʨʦʚʴ), ʩʦʜʝʨʞʠʤʦʝ ʢʣʦʘʢʠ 

ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ, ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ  ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʩʤʳʚʳ ʩ 

ʦʙʲʝʢʪʦʚ  ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʟʘʙʠʨʘʣʠ ʚ ɿʌʈ (ʈʅ 7,2). 

ɺʳʩʝʚʳ ʥʘ ʩʨʝʜʫ  ɹʊʉ  (ɻʅʎʇʄʠɹ, ʧʦʩ. ʆʙʦʣʝʥʩʢ) ʧʨʦʚʦʜʠʣʠ ʥʘ 3, 5-7  ʠ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘ  10-15 ʠ  21 ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʱʝʣʦʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 0,72 % ʨʘʩʪʚʦʨʦʤ ʂOH ʚ 0,5 %   ʨʘʩʪʚʦʨʝ NaCl  ʚ ʪʝʯʝʥʠʝ 30 ʩ. ʇʦ-
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ʩʝʚʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28
ʦ 
ʉ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ʆʪʩʝʚ ʧʦʜʦʟ-

ʨʠʪʝʣʴʥʳʭ ʢʦʣʦʥʠʡ  ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʜʥʫ ʠʟ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʨʝʜ, ʩʦʜʝʨʞʘʱʠʭ ʤʦʯʝʚʠʥʫ (ʎɼʉ, ʆʣʴʢʝʥʠʮʢʦʛʦ ʠʣʠ ʈʝʩ-

ʩʝʣʴ) ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʩʢʦʰʝʥʥʳʝ ʩʪʦʣʙʠʢʠ ʤʷʩʦʧʝʧʪʦʥʥʦʛʦ (ʄʇɸ) ʠʣʠ ʢʘ-

ʟʝʠʥʦʚʦ-ʜʨʦʞʞʝʚʦʛʦ ʘʛʘʨʘ  (ʂɼ). ʀʜʝʥʪʠʬʠʢʘʮʠʶ   ʫʨʝʘʟʦʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʠʟʦʣʷʪʘ  ʚʳʧʦʣʥʷʣʠ ʩʦ ʩʢʦʰʝʥʥʦʛʦ ʘʛʘʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜ ʠ ʨʝʘʛʝʥʪʦʚ 

ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ  [9]. 

ʉʦʢʨʘʱʝʥʥʘʷ ʩʭʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʠʜʦʚ ʠʝʨʩʠʥʠʡ  ʧʦ ʦʩʥʦʚʥʳʤ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ,  ʙʠʦʪʠʧʠʨʦʚʘʥʠʝ  Y. enterocolitica  ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʘʭ 5 ʠ 6.  

 

ʊʘʙʣʠʮʘ 5  ī ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ Yersinia spp. (28Ü ʉ ï 24 ʯ.) 
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Y. enterocolitica + + - + - ʚ +/-
*
 + - 

Y. pseudotubercul. - - + - - ʚ -/+ - +/- 

Y. frederiksenii + + + + + + + + - 

Y. intermedia + + + + + ʚ  + + + 

Y. kristensenii - + - - - ʚ + + - 

Y. mollaretii - + - + - - + + - 

Y. bercovieri - + - + - + - + - 
 

* ī Y. enterocolitica 5 ʙʠʦʪʠʧʘ 

ʚ ī  ʚʘʨʠʘʙʝʣʴʥʳʡ ʧʨʠʟʥʘʢ 

 

ʊʘʙʣʠʮʘ 6 ī ɹʠʦʪʠʧʠʨʦʚʘʥʠʝ Yersinia enterocolitica (28Ü ʉ ï 24 ʯ.) 

 

ʈʝʘʢʮʠʷ 
ɹʠʦʪʠʧʳ 

1ɸ 1ɺ 2 3 4 5 

ʉʘʣʠʮʠʥ + - - - - - 

ʃʝʮʠʪʠʥʘʟʘ 

(ʣʠʧʘʟʘ) 
+ + - - - - 

ʀʥʜʦʣ + + + - - - 

ʂʩʠʣʦʟʘ + + + + - - 

ʊʨʝʛʘʣʦʟʘ + + + + + - 
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           ʉʝʨʦʪʠʧʠʨʦʚʘʥʠʝ Y. pseudotuberculosis ʧʨʦʚʦʜʠʣʠ ʥʘʙʦʨʦʤ ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʤʦʥʦʚʘʣʝʥʪʥʳʭ ʩʳʚʦʨʦʪʦʢ ʢ ʩʝʨʦʚʘʨʘʤ Y. pseudotuberculosis  ʆ:1 ʠ ʆ:3 

(ʧʨʦʠʟʚʦʜʩʪʚʦ ʌɹʋʅ ʅʀʀ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠʤʝʥʠ ʇʘʩʪʝʨʘ, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʚ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ (ʈɸ) ʥʘ ʩʪʝʢʣʝ. ʉʝʨʦʪʠʧʠʨʦʚʘ-

ʥʠʝ  Y.enterocolitica  ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʠʧʦʚʳʤʠ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʢ 13 ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤ ʩʝʨʦʚʘʨʘʤ (ʆ:3; ʆ:4; ʆ:4,32; ʆ:4,33; ʆ:5; ʆ:5,27; ʆ:6,30; ʆ:6,31; 

ʆ:7,8; ʆ:9; ʆ:12,22; ʆ:13; ʆ:13,7) ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʀʀ ʚʘʢʮʠʥ ʠ ʩʳʚʦʨʦʪʦʢ (ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ʏʘʩʪʴ ʰʪʘʤʤʦʚ Y. enterocolitica (48) ʬʘʛʦʪʠʧʠʨʦʚʘʥʳ ʚ 

ʨʝʬʝʨʝʥʩ-ʣʘʙʦʨʘʪʦʨʠʠ ʇʘʨʠʞʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ʃ. ʇʘʩʪʝʨʘ (ʇʘʨʠʞ, ʌʨʘʥ-

ʮʠʷ) (ʨʫʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ E. Carniel) ʧʦ ʤʝʪʦʜʫ ɻʨʘʮʠʷ ʩ ʪʠʧʦʚʳʤ ʤʝ-

ʞʜʫʥʘʨʦʜʥʳʤ ʥʘʙʦʨʦʤ ʬʘʛʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʟʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʩʪʦʯ-

ʥʳʭ ʚʦʜ. 

 

2.2.2 MALDI -ToF ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʄʝʪʦʜ ʚʨʝʤʷʧʨʦʣʝʪʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʤʘʪʨʠʯʥʦ-

ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʣʘʟʝʨʥʦʡ ʜʝʩʦʨʙʮʠʝʡ/ ʠʦʥʠʟʘʮʠʝʡ  ʥʘ ʤʘʩʩ-ʘʥʘʣʠʟʘʪʦʨʝ 

Microflex  LT (BrukerDaltonics, ɻʝʨʤʘʥʠʷ)  ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʫʩʢʦʨʝʥʥʦʡ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ  ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʠʝʨʩʠʥʠʡ  ʥʘ ʵʪʘʧʝ ʦʪʙʦʨʘ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ  

ʢʦʣʦʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʜʦʟʨʠʪʝʣʴʥʫʶ ʢʦʣʦʥʠʶ ʠʣʠ ʯʠʩʪʫʶ ʙʘʢʪʝ-

ʨʠʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ   ʥʘʥʦʩʠʣʠ  ʥʘ ʤʠʰʝʥʴ-ʯʠʧ  ʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʦʚʪʦʨʥʦʩʪʷʭ 

ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʧʨʠʙʦʨʫ. ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʦʩʫʱʝʩʪ-

ʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ MALDI Biotyper (Bruker Daltonics). ʈʝʟʫʣʴʪʘ-

ʪʳ ʦʮʝʥʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ: ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ Score 

1,700 - 1,999 ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʦʟʤʦʞʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʦʜʘ; 2,000 - 2,299 

ī ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʦʜʘ ʠ ʚʦʟʤʦʞʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʘ; ʙʦʣʝʝ 2,300 

ī ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʘ. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ 356  ʢʦʣʦʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ  

196 ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ Yersinia spp. 
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2.2.3 ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʇʦʜʛʦʪʦʚʢʫ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʋ 1.3.2569 -09 çʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʣʘʙʦʨʘ-

ʪʦʨʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʪʦʜʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʠ ʨʘʙʦʪʝ 

ʩ ʤʘʪʝʨʠʘʣʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ IïIV ʛʨʫʧʧ ʧʘʪʦʛʝʥʥʦʩʪʠè. ɼʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʠʩʧʨʘʞʥʝʥʠʡ,  ʪʦʥʢʠʭ ʢʠʰʝʯʥʠʢʦʚ ʛʨʳʟʫʥʦʚ, ʩʤʳʚʦʚ ʩ ʦʙʲ-

ʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʩʧʦʩʦʙ, ʦʩʥʦ-

ʚʘʥʥʳʡ ʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʝʨʩʠʥʠʡ ʢ ʛʠʜʨʦʦʢʠʩʠ ʢʘʣʠʷ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʡ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʛʠʙʠʪʦʨʦʚ (ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦ-

ʨʳ) ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ [20].   

ʉ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ Y. pseudotuberculosis  ʠ 

Y.enterocolitica ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʇʎʈ ʪʝʩʪ-ʩʠʩʪʝʤʳ: 

- çɸʤʧʣʠʉʝʥʩ Yersinia pseudotuberculosis - Ephè  ʠ  çɸʤʧʣʠʉʝʥʩ Yer-

sinia enterocolitica - Ephè (ʧʨʦʠʟʚʦʜʩʪʚʦ ʆʆʆ çʀʥʪʝʨʃʘʙʉʝʨʚʠʩè, ʛ. ʄʦʩʢʚʘ) 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ.  ʇʎʈ   ʧʨʦʚʦʜʠʣʠ  ʥʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʤ 

ʘʤʧʣʠʬʠʢʘʪʦʨʝ çʊʝʨʮʠʢè (ʧʨʦʠʟʚʦʜʩʪʚʦ ɿɸʆ çʅʇʌ ɼʅʂ-ʊʝʭʥʦʣʦʛʠʷè,   

ʈʦʩʩʠʷ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ  ʜʝʪʝʢʮʠʝʡ  ʧʨʦʜʫʢʪʘ ʘʤʧʣʠ-

ʬʠʢʘʮʠʠ ʚ 1 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ  ʩ ʦʢʨʘʰʠʚʘʥʠʝʤ ʵʪʠʜʠʫʤ ʙʨʦʤʠʜʦʤ. 

 - çɸʤʧʣʠʉʝʥʩ Yersinia enterocolitica/Yersinia ʨseudotuberculosis-FLè  

(ʧʨʦʠʟʚʦʜʩʪʚʦ ʎʅʀʀʕ, ʛ. ʄʦʩʢʚʘ) ʩ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝ-

ʪʝʢʮʠʝʡ  ʚ ʨʝʞʠʤʝ çʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè  (FRT) ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ çRotor-

Geneè 6000 (CorbettResearch, ɸʚʩʪʨʘʣʠʷ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ  ʩʦ-

ʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʢ ʪʝʩʪ-ʩʠʩʪʝʤʘʤ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʇʎʈ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʳʩʝʚʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙ,r ʧʨʦʚʦʜʠʣʠ 

ʚʪʦʨʦʡ (ʥʘ 2-3 ʩʫʪʢʠ ʭʦʣʦʜʦʛʦ ʦʙʦʛʘʱʝʥʠʷ), ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʪʨʝʪʠʡ 

ʚʳʩʝʚ (ʥʘ 5-7 ʩʫʪʢʠ ʭʦʣʦʜʦʚʦʛʦ ʦʙʦʛʘʱʝʥʠʷ). ɺ ʩʣʫʯʘʝ ʜʚʫʢʨʘʪʥʦʛʦ ʇʎʈ ï 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʣʴʥʝʡʰʝʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝ-

ʨʠʘʣʘ ʧʨʝʢʨʘʱʘʣʠ [63]. 
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  ʊʘʢʞʝ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ɼʅʂ Y. enterocolitica ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʝ ʠ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʫʣʴʪʠʧʣʝʢʩʥʫʶ ʇʎʈ ʩ ʜʚʫʤʷ 

ʧʘʨʘʤʠ ʧʨʘʡʤʝʨʦʚ ʥʘ ʛʝʥʳ 16S rRNA  ( 5Ë- AATACCGCATAACGTCTTCG - 

3Ë ; 5Ë- CTTCTTCTGCGAGTAACGTC -3Ë, ʨʘʟʤʝʨ ʘʤʧʣʠʢʦʥʘ  330 ʥ.ʧ.)  ʠ  ail  

(5Ë-TTAATGTGTACGCTGGGAGTG-3Ë; 5Ë- GGAGTATTCATATGAAGCGTC 

ï3Ë, ʨʘʟʤʝʨ ʘʤʧʣʠʢʦʥʘ 425 ʥ.ʧ ).  ʇʨʦʛʨʘʤʤʘ ʘʤʧʣʠʬʠʢʘʮʠʠ: ʜʝʥʘʪʫʨʘʮʠʷ  

ʧʨʠ  94
ʦ
ʉ ï 5 ʤʠʥ; ʦʪʞʠʛ 35 ʮʠʢʣʦʚ  ʧʨʠ  62

ʦ
ʉ ī 45 ʩʝʢ,   72

ʦ
ʉ ï 45 ʩʝʢ, 94

ʦ
ʉ ī 

45 ʩʝʢ;  ʩʠʥʪʝʟ   72
ʦ
ʉ ī 7 ʤʠʥ   [237]. 

 

2.2.3.1 ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ 

 ɼʣʷ Y. pseudotuberculosis ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʣʘʟʤʠʜʥʳʝ ʠ ʭʨʦʤʦ-

ʩʦʤʥʳʝ ʛʝʥʳ: 

 1) yers ï  ʛʝʥ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʣʘʟʤʠʜʝ ʚʠʨʫ-

ʣʝʥʪʥʦʩʪʠ pYV 42-47 ʄDʘ; 

  2)  omp ï  ʛʝʥ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʧʣʘʟʤʠʜʝ   pVM 82 ʄDʘ;  

          3)  ypmɸ/ʉ ï ʛʝʥ ʪʦʢʩʠʥʘ ʩʫʧʝʨʘʥʪʠʛʝʥʘ YPM; 

 4)  ʢʣʘʩʪʝʨ ʛʝʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʪʨʦʚ ʚʳʩʦʢʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ HPI, 

ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʡ ʧʦ ʛʝʥy  irp 2;  

 5) pilPQ ï ʛʝʥ ʦʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ YAPI, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʡ ʧʠʣʠ ʘʜ-

ʛʝʟʠʠ ʠ  IV ʪʠʧʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʣʦʥʠʟʘʮʠʠ ʩʣʠʟʠʩʪʦʡ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ;  

           6) ʛʝʥ ʠʥʚʘʟʠʚʥʦʩʪʠ inv, ʢʦʜʠʨʫʶʱʠʡ ʙʝʣʦʢ ʠʥʚʘʟʠʥ (103 ʂDʘ), ʢʦʪʦ-

ʨʳʡ ʩʣʫʞʠʪ ʧʝʨʚʠʯʥʳʤ ʬʘʢʪʦʨʦʤ, ʠʥʠʮʠʠʨʫʶʱʠʤ ʧʨʷʤʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʙʘʢʪʝʨʠʡ ʯʝʨʝʟ ʄ-ʢʣʝʪʢʠ.  

 ɺʩʝ ʢʫʣʴʪʫʨʳ Y. enterocolitica ʠʟʫʯʝʥʳ ʥʘ ʥʘʣʠʯʠʝ: 

 1)  ʛʝʥʘ ail, ʵʢʩʧʨʝʩʩʠʨʫʶʱʝʛʦ ʙʝʣʦʢ (17 KDa) ʩ ʬʫʥʢʮʠʝʡ ʘʜʛʝʟʠʠ-

ʠʥʚʘʟʠʠ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ ʜʝʡʩʪʚʠʶ ʩʳʚʦʨʦʪʢʠ ʭʦʟʷʠʥʘ;  

 2) ʛʝʥʦʚ  ystA ʠ ystB, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ ʵʥʪʝʨʦʪʦʢʩʠ-

ʥʳ, ʚʳʟʳʚʘʶʱʠʭ ʜʠʘʨʝʡʥʳʡ ʩʠʤʧʪʦʤ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʯʝʣʦʚʝʢʘ.  
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʘʡʤʝʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ  Y. 

pseudotuberculosis ʠ  Y. enterocolitica ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7  ī ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʘʡʤʝʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʬʘʢʪʦʨʦʚ  

ʧʘʪʦʛʝʥʥʦʩʪʠ  ʠʝʨʩʠʥʠʡ 

 
ʌʨʘʛʤʝʥʪ 
ʛʝʥʘ  
(ʬʘʢʪʦʨ 
ʧʘʪʦʛʝʥ-
ʥʦʩʪʠ) 

ʉʪʨʫʢʪʫʨʘ ʧʨʘʡʤʝʨʦʚ  (5'ī3') ʈʘʟʤʝʨ ʘʤ-
ʧʣʠʢʦʥʘ 
(ʥ.ʧ.) 

t  
ʦʪ-
ʞʠ-
ʛʘ 
ʦ
ʉ 

ʉʩʳʣʢʘ 

yers  

(pYV) 

 

5Ë-TCATGGCAGAACAGCAGTCAG - 3Ë 

5Ë-ACTCATCTTACCATTAAGAAG - 3Ë 

 

518 58 [211] 

 dot O  

 (pVM) 

5Ë-ATGATGGATGGTTCACTGGG- 3Ë 

5Ë-ATTGATTGCTTGAGGTCTTGG- 3Ë 

 

2811 

 

 

60 

 

 

[23] 

pilPQ 

(YAPI) 

5Ë-TATGTTGCTGGAGGCTCAG- 3Ë 

5Ë-GCGAACTATCAGCTATACG- 3Ë 

 

569 55 [97] 

irp2 

(HPI) 

5Ë-AAGGATTCGCTGTTACCGGAC- 3Ë  

5Ë- TCGTCGGGCAGCGTTTCTTCT- 3Ë 

280 55 [126] 

inv 

(INV) 

5Ë-TTTGGGTACTATCGCGGCGGA- 3Ë 

5Ë- CGTGAAATTAACCGTCACACT - 3Ë 

295 66 [186] 

ypm ɸ/ʉ 

(YPM) 

5Ë- CGTTGGCGACTGATTATGAT- 3Ë 

5Ë- TGACAAGGAAGATAGTGAC - 3Ë 

350 62 [126] 

ystA 

(YSTA) 

5Ë -ATCGACACCAATAACCGCTGAAG- 3Ë 

5Ë-CCAFTCACTACTGACTTCGGCT- 3Ë 

79 50 [224] 

ystB 

(YSTB) 

5Ë -GTACATTAGGCCAAGAGACG- 3Ë 

5Ë-GCAACATACCTCACAACACC- 3Ë 

146 61 [224] 

           

ɼʅʂ ʙʘʢʪʝʨʠʡ ʚʳʜʝʣʷʣʠ ʛʫʘʥʠʜʠʥʠʟʦʪʠʘʮʠʘʥʘʪʥʳʤ  ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ  

çʅʘʙʦʨ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂè (ʆʆʆ çʄʝʜʠʛʝʥè, ʅʦʚʦʩʠʙʠʨʩʢ). ɼʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʣʠʟʘʪʦʚ ʙʘʢʪʝʨʠʠ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʘʛʘʨʝ ʍʦʪʪʠʥʛʝʨʘ, ʟʘʪʝʤ ʛʦʪʦʚʠʣʠ 

ʚʟʚʝʩʴ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10
8
 ʤ.ʢ./ʤʣ ʚ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, 100 

ʤʢʣ ʚʟʚʝʩʠ ʢʠʧʷʪʠʣʠ 5 ʤʠʥ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 10 ʪʳʩ. ʦʙ/ʤʠʥ 1 ʤʠʥ, ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʥʘʜʦʩʘʜʦʢ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʪʝʨ-

ʤʦʩʪʘʪʝ çʊʝʨʮʠʢè  ʄʉ-2 ʧʨʦʠʟʚʦʜʩʪʚʘ ɿɸʆ çʅʇʌ ɼʅʂ-ʊʝʭʥʦʣʦʛʠʷè  ʚ  ʨʝ-

ʘʢʮʠʦʥʥʦʡ  ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ: ʩʪʝʨʠʣʴʥʫʶ ʜʝʠʦʥʠʟʦʚʘʥʥʫʶ ʚʦʜʫ ï  27,7 

ʤʢʣ; ʩʦʣʝʚʦʡ 10ʭ ʙʫʬʝʨ (650mM ʊʨʠʩ-HCl, 160 mM (NH4)2SO4, 0,1% ʊʚʠʥ-20) 

ï 5 ʤʢʣ; 25 mM MgCI ï 8 ʤʢʣ; ʩʤʝʩʴ dNTP (ʧʦ 8 mM ʢʘʞʜʦʛʦ) ï 2 ʤʢʣ; Taq 
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ɼʅʂ-ʧʦʣʠʤʝʨʘʟʫ (5 ʝʜ./ʤʢʣ) ï  0,3 ʤʢʣ;  ʧʨʘʡʤʝʨʳ (ʧʦ 3,0-12,5 pmol ʢʘʞʜʦ-

ʛʦ).  ʇʨʘʡʤʝʨʳ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʚ ɿɸʆ çʉʠʥʪʦʣè (ʛ. ʄʦʩʢʚʘ). 

ɺ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʚʥʦʩʠʣʠ ʧʦ 5 ʤʢʣ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʳ ʠ ʜʦʚʦʜʠʣʠ 

ʦʙʱʠʡ ʦʙʲʝʤ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʜʦ 50 ʤʢʣ.  ʇʨʦʛʨʘʤʤʳ ʘʤʧʣʠʬʠʢʘʮʠʠ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 8. 

    

ʊʘʙʣʠʮʘ 8 ï ʇʨʦʛʨʘʤʤʳ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʇʨʘʡʤʝʨʳ ʇʨʦʛʨʘʤʤʘ ʘʤʧʣʠʬʠʢʘʮʠʠ 

 inv  

 

95
ʦ
ʉ ī 40 ʩʝʢ 

66 
ʦ
ʉ ī 40 ʩʝʢ          35  ʮʠʢʣʦʚ 

72 
ʦ
ʉ ï 40 ʩʝʢ 

 

irp2  94
ʦ
ʉ ï 5 ʤʠʥ 

55
ʦ
ʉ ī 60 ʩʝʢ 

72
ʦ
ʉ ï 60 ʩʝʢ         25 ʮʠʢʣʦʚ 

94
ʦ
ʉ ī 60 ʩʝʢ 

72
ʦ
ʉ ī 7 ʤʠʥ 

pilPQ 94ʦʉ ī 60 ʩʝʢ 

55 ʦʉ ī 60 ʩʝʢ       30 ʮʠʢʣʦʚ 

72 ʦʉ ī 60 ʩʝʢ 

ypmɸ/ʉ 93
ʦ
ʉ ī 60 ʩʝʢ 

62 
ʦ
ʉ ï 1,5 ʤʠʥ       35 ʮʠʢʣʦʚ 

72 
ʦ
ʉ ï 1,5 ʤʠʥ 

ystA 94
ʦ
ʉ ï 15ʩʝʢ 

50
ʦ
ʉ ī 10 ʩʝʢ 

74
ʦ
ʉ ï 35 ʩʝʢ        35 ʮʠʢʣʦʚ 

94
ʦ
ʉ ī 3 ʩʝʢ 

72
ʦ
ʉ ï 2 ʤʠʥ 

75
ʦ
ʉ ī 2 ʩʝʢ 

ystB 95
ʦ
ʉ ï 10ʩʝʢ 

61
ʦ
ʉ ī 30 ʩʝʢ 

72
ʦ
ʉ ï 30 ʩʝʢ        25 ʮʠʢʣʦʚ 

95
ʦ
ʉ ī 15 ʩʝʢ 

72
ʦ
ʉ ï 10 ʤʠʥ 

dot O   94
o
C ï 5 ʤʠʥ 

94
ʦ
ʉ ï 1 ʤʠʥ 

60
ʦ
ʉ ï 1 ʤʠʥ      25 ʮʠʢʣʦʚ 

72
ʦ
ʉ -1 ʤʠʥ 

72
ʦ
ʉ ï 7 ʤʠʥ 

yers  

 

95
ʦ
ʉ ï 45ʩʝʢ 

58
o
C ī 40 ʩʝʢ      35  ʮʠʢʣʦʚ 

72
ʦ
ʉ ï 40 ʩʝʢ           

 

 ɼʝʪʝʢʮʠʶ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦ-

ʬʦʨʝʟʘ ʚ 1,5% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ (çSigmaè), ʩʦʜʝʨʞʘʱʠʤ 0,5 ʤʢʛ/ ʤʣ ʙʨʦʤʠʩʪʦʛʦ 
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ʵʪʠʜʠʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ (8-10 v/ʩʤ). ʈʝʛʠʩʪʨʘʮʠʶ ʧʨʦʜʫʢʪʦʚ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʛʝʣʴ- ʚʠʜʝʦʩʠʩʪʝʤʳ ʩ ʧʨʦʛʨʘʤʤ-

ʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ çGel Imager 3,0è (çɼʅʂ-ʊʝʭʥʦʣʦʛʠʷè, ʄʦʩʢʚʘ). 

 ʉʧʝʢʪʨ ʧʣʘʟʤʠʜ ʦʧʨʝʜʝʣʷʣʠ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʧʦ ʤʝʪʦʜʫ T. Kieser 

[159]. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʣʘʟʤʠʜʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ pYV (Ca
2+

-ʟʘʚʠʩʠʤʳʡ ʨʦʩʪ, ʘʫ-

ʪʦʘʛʛʣʶʪʠʥʘʮʠʷ), ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤʠ  [9]. 

 

2.2.4  ʆ-ʩʝʨʦʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 

   ʀʟʫʯʝʥʦ  225 ʰʪʘʤʤʦʚ Y. pseudotuberculosis, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ, 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ  ʠ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʉʠʙʠʨʠ  (ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʂʝʤʝʨʦʚʩʢʘʷ, ʊʦʤʩʢʘʷ, ʊʶʤʝʥ-

ʩʢʘʷ, ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʠ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ,  ɸʣʪʘʡʩʢʠʡ , ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʷ, 

ʨʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ) ʠ  ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ-ʗʢʫʪʠʷ, ʇʨʠ-

ʤʦʨʩʢʠʡ, ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʷ, ʄʘʛʘʜʘʥʩʢʘʷ, ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʠ). ɼʣʷ ʩʝʨʦ-

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʘʡʤʝʨʳ Ypf  ʠ Ypr, ʛʠʙʨʠʜʠʟʫʶʱʠʝ 

ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʚ wbyL, wbyH, gmd-fcl, ddhC-prt, man B, ddhA-B, ʧʨʘʡʤʝʨʳ 

Abe1 ʠ Abe2, ʛʠʙʨʠʜʠʟʫʶʱʠʝ ʬʨʘʛʤʝʥʪ ʛʝʥʘ ʘbe ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʳʭ ʩʝʨʦʚʘʨʠʘʥʪʦʚ Y. pseudotuberculosis [237]. ʉʪʨʫʢʪʫʨʘ ʧʨʘʡʤʝʨʦʚ ʠ ʨʘʟ-

ʤʝʨ ʘʤʣʠʬʠʮʠʨʫʶʱʝʛʦ ʬʨʘʛʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʝ T.M. Bogdanovich et 

al. (2003) [86], ʘʣʛʦʨʠʪʤ ʩʝʨʦʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥ ʥʘʤʠ ʨʘʥʝʝ [22].      

  

2.2.5 VNTR-ʘʥʘʣʠʟ 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʥʘʙʦʨʘ ʬʣʶʦʨʝʩʮʝʥʪʥʦ ʤʝʯʝʥʥʳʭ ʧʨʘʡʤʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʯʠʩʣʘ ʪʘʥ-

ʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ 23 ʣʦʢʫʩʦʚ, ʚʘʨʠʘʙʝʣʴʥʳʭ ʜʣʷ Y. pestis,  ʧʨʝʜʣʦʞʝʥʥʳʭ Le 

Fleche et al. [168]; ʜʚʘ  ʣʦʢʫʩʘ, yp2769ms06 ʠ yp3057ms09, ʦʞʠʜʘʝʤʳʡ ʨʘʟʤʝʨ 

ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣ  500 ʧ.ʥ., ʠʩʢʣʶʯʠʣʠ ʠʟ ʘʥʘʣʠʟʘ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘ-
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ʥʠʯʝʥʠʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʘ.  ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚʘʨʠʘʙʝʣʴ-

ʥʳʭ VNTR-ʣʦʢʫʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʘʟʦʚʳʡ ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʳʡ ʥʘʙʦʨ çʉʠʥ-

ʪʦʣè (ʢʘʪ. ˉ R-412). ʈʘʟʤʝʨ ʧʦʣʫʯʝʥʥʳʭ ʘʤʧʣʠʢʦʥʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ɼʅʂ-ʘʥʘʣʠʟʘʪʦʨʝ ABI PrismÑ 3130 Genetic 

Analyzer (Applied Biosystems, ʉʐɸ; Hitachi, ʗʧʦʥʠʷ) ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʤʘʨ-

ʢʝʨʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ Gene ScanÊ 500 LIZÊ Size Standard (ʢʘʪ. ˉ 

4322682 Applied Biosystems, ʉʐɸ). ʀʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʘ (ʚ ʧ.ʥ.) ʧʦʣʫʯʘʝʤʦʛʦ 

ʘʤʧʣʠʢʦʥʘ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʯʠʩʣʦ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʢʘʞʜʦʤ ʠʟ 23 ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʭ ʣʦʢʫʩʦʚ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʨʝʚʘ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʧʦʧʘʨʥʦʛʦ ʥʝʚʟʚʝʰʝʥʥʦʛʦ ʢʣʘʩʪʠʨʦʚʘʥʠʷ ʩ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʠʤ ʫʩʨʝʜʥʝʥʠʝʤ (Unweighted pair-group method using arithmetic averag-

es, UPGMA) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʮʠʠ çcategorical parameterè ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Bio Numerics v 6.01 (Applies Maths, ɹʝʣʴʛʠʷ).  

        

2.2.6 ʇʫʣʩɹ-ʵʣʝʢʪʨʦʬʦʨʝʟ (PFGE-ʘʥʘʣʠʟ) 

 ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PFGE-ʘʥʘʣʠʟʘ ʦʩʥʦʚʳʚʘ-

ʣʘʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʩʫʪʦʯʥʦʤ ʧʨʦʪʦʢʦʣʝ ʎʝʥʪʨʘ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʉʐɸ), ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ Y. pestis [170] ʠ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [2]. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ Y. 

pseudotuberculosis ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʢʘʟʝʠʥʦʚʦ-ʜʨʦʞʞʝʚʦʤ ʘʛʘʨʝ (ʨʅ 7,6) ʚ 

ʪʝʯʝʥʠʝ 2 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28Ü C. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʛʘʨʦʟʥʳʭ ʙʣʦʢʦʚ 

ʩʫʩʧʝʥʟʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 3,6 ï 3,7 ʝʜʠʥʠʮ ʄʘʢʌʘʨ-

ʣʘʥʜʘ (McF) ʩʤʝʰʠʚʘʣʘʩʴ ʩ 1 % ʨʘʩʪʚʦʨʦʤ ʣʝʛʢʦʧʣʘʚʢʦʡ ʘʛʘʨʦʟʳ 

SeaKemGold (Lonza), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʭʣʘʞʜʝʥʥʦʡ ʜʦ 50Ü C,  ʚ ʵʢʚʠʚʘʣʝʥʪ-

ʥʳʭ ʦʙʲʝʤʘʭ (300 ʤʢʣ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʪʝʠʥʘʟʳ ʂ (20 ʤʛ/ʤʣ). ʇʦʣʫʯʝʥʥʘʷ 

ʩʤʝʩʴ ʟʘʣʠʚʘʣʘʩʴ ʚ ʤʥʦʛʦʨʘʟʦʚʫʶ ʬʦʨʤʫ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʛʘʨʦʟʥʳʭ ʙʣʦ-

ʢʦʚ.  ʇʦʩʣʝ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʙʣʦʢʠ ʧʦʛʨʫʞʘʣʠʩʴ ʚ ʣʠʟʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ, ʩʦ-

ʜʝʨʞʘʱʠʡ N-ʣʘʫʨʠʣʩʘʨʢʦʟʠʥ ʥʘʪʨʠʷ ʠ ʧʨʦʪʝʠʥʘʟʫ ʂ, ʠ ʠʥʢʫʙʠʨʦʚʘʣʠʩʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 54Ü C ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ-ʰʝʡʢʝʨʝ ʧʨʠ ʠʥʪʝʥʩʠʚ-

ʥʦʤ (90 ʤʠʥ
-1
) ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʜʚʫʢʨʘʪ-
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ʥʫʶ ʧʨʦʤʳʚʢʫ ʙʣʦʢʦʚ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʷʪʠʢʨʘʪʥʫʶ ï ʊɽ-ʙʫʬʝʨʦʤ. 

ʇʨʦʤʳʚʢʘ ʪʘʢ ʞʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ-ʰʝʡʢʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

50Á ʉ ʠ ʠʥʪʝʥʩʠʚʥʦʤ ʧʦʢʘʯʠʚʘʥʠb (100 ʤʠʥ
-1
). ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʵʪʘʧʘ 

ʦʪʤrʚʢʠ ʩʦʩʪʘʚʣʷʣʘ 20 ʤʠʥʫʪ. 

ʇʦʩʣʝ ʦʪʤʳʚʢʠ ʬʨʘʛʤʝʥʪ ʘʛʘʨʦʟʥʦʛʦ ʙʣʦʢʘ ʧʦʜʚʝʨʛʘʣʩʷ ʦʙʨʘʙʦʪʢʝ  

ʩʘʡʪʩʧʝʮʠʬʠʯʝʩʢʦʡ ʵʥʜʦʥʫʢʣʝʘʟʦʡ ʨʝʩʪʨʠʢʮʠʠ Ahl I. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

PFGE-ʧʨʦʬʠʣʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Bio Numerics 6.6. ʇʦʩʣʝ ʠʤʧʦʨʪʘ ʧʦʣʫ-

ʯʝʥʥʳʭ PFGE-ʧʨʦʬʠʣʝʡ ʚ ʙʘʟʫ ʜʘʥʥʳʭ Bio Numerics ʧʨʦʚʦʜʠʣʩʷ ʢʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ UPGMA  ʠ  ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʜʝʥʜʨʦʛʨʘʤ-

ʤʘ. 

 

2.2.7 ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

 Cʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ 

ʧʨʦʛʨʘʤʤ MS Excel, SPSS (ʚʝʨʩʠʷ 13.0) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [13; 35]. ʆʪʣʠʯʠʷ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʧʘ-

ʨʘʤʝʪʨʠʯʝʩʢʦʤʫ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. ʉ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʰʠʙʢʠ p<0,05 ʨʘʟ-

ʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʨʠ ʯʠʩʣʝ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ K=n1+n2-2.  

          ʆʙʲʝʤ  ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʘʪʠ-

ʟʠʨʦʚʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 
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ʊʘʙʣʠʮʘ 9  ī ʆʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʠʤʝʥʦ- 

ʚʘʥʠʝ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʆʙʲʝʢʪʳ  

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʏʠʩʣʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ   
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ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ɹʦʣʴʥʳʝ (ʢʦʧʨʦʬʠʣʴʪʨʘʪ, ʢʨʦʚʴ) 1756 ʧʨʦʙ 

ʊʦʥʢʠʡ ʢʠʰʝʯʥʠʢ ʤʝʣʢʠʭ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ 

2350 ʧʨʦʙ 

ʂʣʦʘʢʘʣʴʥʳʝ ʩʤʳʚʳ ʜʠʢʠʭ ʧʪʠʮ 55 ʧʨʦʙ 

ʉʤʳʚʳ ʩ ʪʫʰʝʢ ʢʫʨ 99 ʧʨʦʙ 

ʉʤʳʚʳ ʩ ʧʣʦʜʦʚʦʦʚʦʱʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʚʦʱʝ-

ʭʨʘʥʠʣʠʱ ʠ ʧʠʱʝʙʣʦʢʦʚ 

9558 ʧʨʦʙʘ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ  

305 ʰʪ.  

Yersinia spp. 

MALDI -ToF MS ʇʦʜʦʟʨʠʪʝʣʴʥʳʝ ʢʦʣʦʥʠʠ 356  ʢʦʣʦʥʠʡ 

ʇʎʈ ɹʦʣʴʥʳʝ (ʢʦʧʨʦʬʠʣʴʪʨʘʪ, ʢʨʦʚʴ) 199 ʧʨʦʙ 

 

ʊʦʥʢʠʡ ʢʠʰʝʯʥʠʢ ʤʝʣʢʠʭ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ 

2223 ʧʨʦʙ 

 

 

 

ʂʣʦʘʢʘʣʴʥʳʝ ʩʤʳʚʳ ʜʠʢʠʭ ʧʪʠʮ 55  ʧʨʦʙ 

ʉʤʳʚʳ ʩ ʪʫʰʝʢ ʢʫʨ 99 ʧʨʦʙ 

ʉʤʳʚʳ ʩ ʧʣʦʜʦʚʦʦʚʦʱʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʚʦʱʝ-

ʭʨʘʥʠʣʠʱ ʠ ʧʠʱʝʙʣʦʢʦʚ 

406 ʧʨʦʙ 
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 ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ɹʦʣʴʥʳʝ, ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʝ, ʩʤʳʚʳ 

1233 ʧʨʦʙʳ 

ʇʎʈ ɹʦʣʴʥʳʝ, ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʝ, ʩʤʳʚʳ 

479 ʧʨʦʙ 

VNTR ʐʪʘʤʤʳ Y. pseudotuberculosis 25  ʰʪʘʤʤʦʚ 

PFGA ʐʪʘʤʤʳ Y. pseudotuberculosis 8  h ʪʘʤʤʦʚ 
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ʇʎʈ 

 

 

ɺʳʷʚʣʝʥʠʝ ʛʝʥʦʚ  ypm ɸ/ʉ, ʅʈI, 

pYV, pVM,  YAPI,  O- ʩʝʨʦʛʝʥʦ-

ʪʠʧʠʨʦʚʘʥʠʝ  Y. 

pseudotuberculosis 

225  ʰʪʘʤʤʦʚ 

ɺʳʷʚʣʝʥʠʝ ʛʝʥʦʚ  ail, 16S rRNA , 

ystA, ystB, pYV  Y. enterocolitica 

345 h ʪʘʤʤʦʚ 

MALDI -ToF MS 
ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ 

196 ʰʪ.  

Yersinia spp. 

ʉʢʨʠʥʠʥʛ ʧʣʘʟʤʠʜ ʐʪʘʤʤʳ Y. pseudotuberculosis 225 ʰʪʘʤʤʦʚ 

ʌʘʛʦʪʠʧʠʨʦʚʘʥʠʝ ʐʪʘʤʤʳ Y. enterocolitica 48 ʰʪʘʤʤʦʚ 

ʉʝʨʦ- ʠ ʙʠʦʪʠʧʠʨʦʚʘʥʠʝ ʐʪʘʤʤʳ Y. enterocolitica 345 h ʪʘʤʤʦʚ 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ  ʬʦʨʤʳ ʎɻʠʕ  2010-2014 ʛʛ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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Cʆɹʉʊɺɽʅʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɻʃɸɺɸ 3. ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʆɻʆ 

ʄʆʅʀʊʆʈʀʅɻɸ  Y.PSEUDOTUBERCULOSIS  ʀ Y. ENTEROCOLITICA 

ʅɸ ʆʉʅʆɺɽ ʇʈʀʄɽʅɽʅʀʗ ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂʀʍ 

ʄɽʊʆɼʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3. 1 ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ Y. pseudotuberculosis ʠ 

 Y. enterocolitica ʚ ʮʝʥʪʨʘʭ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ 

   ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ (2010-2014 ʛʛ.) ʫʯʨʝʞʜʝʥʠʷʤʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦ-

ʨʘ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʥʘ Y.pseudotuberculosis  ʝʞʝʛʦʜʥʦ ʚʳʧʦʣʥʷʝʪ-

ʩʷ   ʚ ʩʨʝʜʥʝʤ  70465,6Ñ751,9 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟ ʥʠʭ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ï 267,8Ñ32,6 (0,4Ñ0,02 %). ʅʘ ʩʠʙʠʨʩʢʠʡ ʨʝʛʠʦʥ ʧʨʠʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴ-

ʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʘʢ ʧʦ ʯʠʩʣʫ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (76,0Ñ0,1 %), ʪʘʢ 

ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (79,6Ñ 0,1 %). ɺ 

ʉʠʙʠʨʠ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ    ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʦ ʚ ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ (25,9Ñ0,1 %),  ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ (7,5Ñ0,04 %), ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ɸʆ 

(7,1Ñ0,04 %), ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ï  ʈʝʩʧʫʙʣʠʢʝ  ʉʘʭʘ-ʗʢʫʪʠʷ (7,9Ñ0,04 %),  

ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ (6,6Ñ0,1 %) (ʨʠʩʫʥʦʢ 2). 

 ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʘʚʠʣʘ  0,1Ñ0,01 %, 

ʇʎʈ ï 1,2Ñ0,1 %, ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ï 2,8 Ñ 0,1 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ. ʏʘʱʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤ-

ʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ ʦʪʤʝʯʘʣʠʩʴ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ï ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ (2,9 

Ñ0,2 %), ʅʦʚʦʩʠʙʠʨʩʢʦʡ (1,9Ñ0,1 %) ʠ ʊʦʤʩʢʦʡ (1,8Ñ0,1 %) ʦʙʣʘʩʪʷʭ (ʨʠʩʫʥʦʢ 

3).  

 ɺ ʩʪʨʫʢʪʫʨʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʤʳʚʳ ʩ ʦʙʲʝʢʪʦʚ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (76,1Ñ0,1 %). ʅʘ ʦʙʩʣʝʜʦʚʘʥʠʝ ʣʶʜʝʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ  
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 ʈʠʩʫʥʦʢ 2 ī ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʦʙʲʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

Y.pseudotuberculosis  ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ  ʉʠʙʠʨʠ ʠ  ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ  

(2010-2014 ʛʛ., ʚ ʘʙʩ. ʯʠʩʣʘʭ) 

 

  

 

ʈʠʩʫʥʦʢ 3 ï ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ  

Y.pseudotuberculosis (2010-2014 ʛʛ., ʚ %) 
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ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠʭʦʜʠʣʦʩʴ 11,4Ñ 0,1 %  ʠ 8, 2Ñ 0,1 % ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ (ʨʠʩʫʥʦʢ  4). 

 

 
 

 ʈʠʩʫʥʦʢ 4 ī ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ Y.pseudotuberculosis  

(2010-2014 ʛʛ., ʚ %)  

     

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Y.pseudotuberculosis  ʠʟʦʣʠʨʦʚʘʣʠ ʦʪ ʣʶʜʝʡ (1,4 Ñ0,1 

%), ʨʝʞʝ ʦʪ ʛʨʳʟʫʥʦʚ (0,3Ñ0,04 %) ʠ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʟ ʩʤʳʚʦʚ 

ʩ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (0,01Ñ0,002 %). ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ 

ʦʪ ʣʶʜʝʡ ʚ 28,4Ñ0,2 % ʧʨʠʤʝʥʷʣʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ,  68,5Ñ0,2 % ï ʩʝʨʦʣʦ-

ʛʠʯʝʩʢʠʡ,  3,1 Ñ0,1 % ï ʛʝʥʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ (ʇʎʈ)  ʤʝʪʦʜʳ. ɿʘ ʧʷʪʠʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʧʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 11401 ʧʨʦʙʳ  ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ  ʦʪ  ʣʶʜʝʡ  ʚʳʜʝʣʝʥʦ 158  ʢʫʣʴʪʫʨ Y. ʨseudotuberculosis (1,4Ñ0,03 

%), ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʝʚʘʝʤʦʩʪʠ 

Y.pseudotuberculosis ʚ ʩʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʘ  ʩʦʩʪʘʚʠʣ  1,7Ñ0,1 %, ʜʘʣʴʥʝʚʦʩʪʦʯ-

ʥʦʤ ï 0,5Ñ0,1 % (ʨʠʩʫʥʦʢ  5). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʣʴʪʫʨ ʟʘ ʥʘʙʣʶʜʘʝ-

ʤʳʡ ʧʝʨʠʦʜ ʠʟʦʣʠʨʦʚʘʥʳ   ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (81 ʢʫʣʴʪʫʨʘ; 51,3 %), 

ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ɸʆ ʠ  ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ  (ʧʦ 11; 7,0 %), ʨʝʩʧʫʙʣʠʢʘʭ  ʍʘ-

ʢʘʩʠʷ (8; 5,1 %), ɹʫʨʷʪʠʷ (7; 4,4 %),  ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ (7; 4,4 %)  ʠ  ʍʘʙʘ-

ʨʦʚʩʢʦʤ ʢʨʘʝ (7; 4,4 %) (ʨʠʩʫʥʦʢ 6).  
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ʈʠʩʫʥʦʢ  5 ī  ʇʦʢʘʟʘʪʝʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ  ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʥʘ Y.pseudotuberculosis ʦʪ ʣʶʜʝʡ (2010-2014 ʛʛ., ʚ %)    

 

       

 

ʈʠʩʫʥʦʢ   6 ī  ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ Y.pseudotuberculosis ʠ  ʇʎʈ-

ʩʢʨʠʥʠʥʛ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦʪ ʣʶʜʝʡ (2010-2014 ʛʛ., ʚ ʘʙʩ. ʯʠʩʣʘʭ) 

 

ʄʝʪʦʜʦʤ ʇʎʈ ʠʩʩʣʝʜʦʚʘʥʳ 1262 ʧʨʦʙʳ, 59 ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳ (4,7Ñ0,6 %).  ɼʅʂ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʦʙ  ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ (19; 32,2 %), 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (10; 16,9 %), ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ (11; 16, 9 %) ʠ  ɸʤʫʨ-
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ʩʢʦʡ ʦʙʣʘʩʪʠ (5; 8,5 %);  ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ  ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ  

8,2Ñ0,8 %, ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ï 1,1Ñ0,3 % (ʨʠʩʫʥʢʠ 5, 6).  

ʇʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 27506 ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʣʶʜʝʡ ʧʦ-

ʣʫʯʝʥʦ 956 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʠʪʨʘʭ (3,5Ñ0,1 

%), ʚ ʪʦʤ ʯʠʩʣʝ  ʚ  ʉʠʙʠʨʠ  4,1Ñ0,1 %, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ  ï 1,9Ñ0,2 % ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʚ ʨʝʛʠʦʥʘʭ (ʨʠʩʫʥʦʢ 5).  

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 29024  ʧʨʦʙ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʙʘʢʪʝ-

ʨʠʦʣʦʛʠʯʝʩʢʠʤ   ʤʝʪʦʜʦʤ (62,1Ñ0,3 %) ʠ  2374  (10,8Ñ0,2 %) ī ʛʝʥʦʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʤ. ʆʪ ʛʨʳʟʫʥʦʚ ʠʟʦʣʠʨʦʚʘʥʳ 48 ʢʫʣʴʪʫʨ Y. pseudotuberculosis (0,2Ñ0,02 

%), ʚ ʪʦʤ ʯʠʩʣʝ ʚ: ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ  (41; 85,4 %), ʧʦ ʜʚʝ (4,2 %) ī ʚ ʈ. ɸʣʪʘʡ  

ʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ,  ʧʦ ʦʜʥʦʡ (2,1 %)  ï ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʆʤʩʢʦʡ ʠ ʊʶʤʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʝʚʘʝʤʦʩʪʠ ʚ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ  ʨʝʛʠʦʥʝ ʧʨʝʚʳʰʘʣ ʧʦʜʦʙʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʉʠʙʠʨʠ  ʚ 5,6 

ʨʘʟʘ (0,4 Ñ0,1 %  ʠ 0,1 Ñ0,03 %, t=4,8; ʨÒ0, 01). ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʤʝʪʦʜʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʇʎʈ (ʧʨʠ ʦʙʱʝʤ ʧʦʢʘʟʘʪʝʣʝ 0,3Ñ0,01 %) ʙʳʣʘ 

ʚʳʰʝ ʚ ʩʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ ʚ 11,9 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʤ ʨʝ-

ʛʠʦʥʦʤ (1,0Ñ0,4 % ʠ 0,1Ñ0,1 %, t=2,4; ʨÒ0,05) (ʨʠʩʫʥʦʢ 7). 

ɼʅʂ Y. pseudotuberculosis ʦʙʥʘʨʫʞʝʥʳ ʚ ʛʨʳʟʫʥʘʭ, ʦʪʣʦʚʣʝʥʥʳʭ  ʚ ʥʘ-

ʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʪʝʨʨʠʪʦʨʠʡ  ʨʝʛʠʦʥʘ:  ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ (3; 33,3), ʂʨʘʩʥʦ-

ʷʨʩʢʦʤ ʢʨʘʝ (2; 22,2 %), ʅʦʚʦʩʠʙʠʨʩʢʦʡ (2; 22,2 %) ʠ ɸʤʫʨʩʢʦʡ (2; 22,2 %) 

ʦʙʣʘʩʪʷʭ (ʨʠʩʫʥʦʢ 8).  

ʀʟ 267973 ʩʤʳʚʦʚ ʠʟ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʟʦʣʠʨʦʚʘʥʦ  33 

ʢʫʣʴʪʫʨʳ Y. pseudotuberculosis (0,01Ñ0,002 %): ʜʝʩʷʪʴ ʚ  ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ 

(30,3 %), ʧʦ ʜʝʚʷʪʴ (27,3 %) ʚ ɸʣʪʘʡʩʢʦʤ  ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʷʭ,  ʯʝʪʳʨʝ  ʚ 

ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (12,1 %) ʠ ʦʜʥʘ ī ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (3,0 %). ɻʝʥʦʜʠ-

ʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʦ 2836 ʧʨʦʙ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʚ 15  ʩʣʫʯʘʷʭ (0,5 Ñ0,1 %),  ʠʟ ʥʠʭ ʚ ʀʨʢʫʪʩʢʦʡ (8; 53,3 %), ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʡ (4; 26,7 %) ʦʙʣʘʩʪʷʭ ʠ  ʈ. ʍʘʢʘʩʠʷ (3; 20,0 %) (ʨʠʩʫʥʦʢ 8).  
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ʈʠʩʫʥʦʢ  7 ī ʇʦʢʘʟʘʪʝʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ  ʣʘʙʦʨʘʪʦʨʥʳʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ  

Y. pseudotuberculosis ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (2010-2014 ʛʛ., ʚ %) 

  

 

 

ʈʠʩʫʥʦʢ  8 ï ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ Y.pseudotuberculosis ʠ  ʇʎʈ-

ʩʢʨʠʥʠʥʛ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦʪ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ  (2010-

2014 ʛʛ., ʚ ʘʙʩ. ʯʠʩʣʘʭ) 
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         ʇʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 11690 ʧʨʦʙ ʩ  ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

(ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ), ʧʦ ʜʚʝ ʢʫʣʴʪʫʨʳ Y. pseudotuberculosis  ʠʟʦʣʠʨʦʚʘʥʳ ʚ 

ʈ.ɹʫʨʷʪʠʷ, ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ  ʦʙʣʘʩʪʠ ʠ ʦʜʥʘ ï ʚ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ (0,1Ñ0,02 %). ɼʅʂ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʤʠʢʨʦʙʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 17 

ʩʣʫʯʘʷʭ  ʠʟ 1331 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ (1,3Ñ0,3 %): ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ (9; 52,9 

%),  ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ (5; 29,4 %), ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ (2; 11,8 %) ʠ  ʈ. 

ɹʫʨʷʪʠʷ  (1; 5,9 %) (ʨʠʩʫʥʦʢ 9).  

 

 

ʈʠʩʫʥʦʢ  9 ī ʏʠʩʣʦ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ Y.pseudotuberculosis ʠ  ʇʎʈ-

ʩʢʨʠʥʠʥʛ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʤʳʚʦʚ  ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ   

 

 ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʳʚʦʚ ʩ ʦʙʲʝʢʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ,  ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ  ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʤʝʪʦʜʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʤʝʪʦʜʘ ʇʎʈ (0,02 Ñ0,003 % ʠ 0,5Ñ0,1 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʤʳʚʦʚ, t=3,8; pÒ 0,05; 0,1 Ñ0,01 % ʠ 

1,3Ñ0,1 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, t=11,7; 

ʨÒ0,01) (ʨʠʩʫʥʦʢ  10 ɸ, ɺ).       

 

                                            

 

0 

2 

4 

6 

8 

10 

12 

ˣˢ ͫͣ·͍·  ˽̇˾ ͫͣ·͍·  ˣˢ ͒ͪΦ ͦ͋Ά͔ͭ͟·   ˽̇˾ ͒ͪΦ ͦ͋Ά͔ͭ͟·   



66 

 

ɸ 

 

 

                                                   ɺ 

  

 

ʈʠʩʫʥʦʢ   10 ï ɺʳʩʝʚʘʝʤʦʩʪʴ  ʠ ʇʎʈ-ʩʢʨʠʥʠʥʛ  Y.pseudotuberculosis  ʠʟ   ʩʤr-

ʚʦʚ ʩ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ɸ) ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ  (ɺ)  (2010-2014 ʛʛ., 

ʚ  %)    

 

ʂʨʦʤʝ ʪʦʛʦ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʳ 2720 ʵʢʟʝʤʧʣʷ-

ʨʦʚ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, 415 ʧʨʦʙ ʧʦʯʚʳ ʠ 337 ʧʨʦʙ ʚʦʜʳ, ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʭʦ-

ʜʦʢ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

            ʅʘ  Y. enterocolitica ʟʘ ʧʝʨʠʦʜ  ʩ 2010 ʧʦ 2014 ʛʛ. ʚʳʧʦʣʥʝʥʦ ʚ ʩʨʝʜʥʝʤ  

71460,4Ñ 311,3  ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟ ʥʠʭ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ  ī 600,6 

Ñ 26,1 (0,8Ñ0,01 %). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ  ʚ ɸʣʪʘʡ-

ʩʢʦʤ ʢʨʘʝ (27063); ʥʘ ʧʷʪʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʛʠʦʥʘ ī  ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ-

ʗʢʫʪʠʷ, ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ɸʆ, ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʠ 

ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ  ʝʞʝʛʦʜʥʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʦʪ 3900 ʜʦ 5300   
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʮʝʣʦʤ ʥʘ ʵʪʠ ʰʝʩʪʴ  ʠʟ 23 ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʭʦʜʠʣʦʩʴ 70,4 % 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʘʥʘʣʠʟʦʚ (ʨʠʩʫʥʦʢ 11). 

 

 

 

ʈʠʩʫʥʦʢ  11 ī ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʦʙʲʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ Y. enterocolitica 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ  ʉʠʙʠʨʠ ʠ  ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (2010-2014 ʛʛ., ʚ ʘʙʩ. ʯʠʩʣʘʭ)  

 

 ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ  ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʣʝʢʩʦʤ ʙʘʢʪʝʨʠʦ-

ʣʦʛʠʯʝʩʢʠʭ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (4,4 Ñ0,2 %), ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (2,9Ñ0,1 %), 

ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ- ʗʢʫʪʠʷ (2,8Ñ0,1 %) ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ (2,8Ñ 0,3 %)  (ʨʠ-

ʩʫʥʦʢ 12).  

           ɺ ʩʪʨʫʢʪʫʨʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʤʳʚʳ ʩ ʦʙʲʝʢʪʦʚ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (77,1Ñ 0,1 %), ʦʙʩʣʝʜʦʚʘʥʠʝ ʣʶʜʝʡ (13,9Ñ0,2 %) ʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (6,5 Ñ0,2 %).  ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪ-

5302,2 

1277,2 

2782,6 

1149,6 

1388,2 

1651,2 

160,4 

27063,4 

722,6 

2893,8 

1093,2 

471,2 

3934,2 

4019,6 

616,4 

260,4 

4475,8 

517,4 

782,8 

511,4 

1857,8 

5517 

491 

0 5000 10000 15000 20000 25000 30000 

ˮͪͯͭͫ͊͟͟Ύ ͦ͋͡Φ 

˴͔͔͍ͣͪͦͫ͊͟Ύ ͦ͋͡Φ 

˹͍͙͙ͦͦͫ͋ͪͫ͊͟Ύ ͦ͋͡ 

˻ͣͫ͊͟Ύ ͦ͋͡Φ 

́ͦͣͫ͊͟Ύ ͦ͋͡Φ 

˭͚͊͋͊͊͟͡Έ͙͚ͫ͟ ͚ͪ͊͟ 

˾Φ ́·͍͊ 

ˢ͚͙͚ͭ͊ͫ͟͡ ͚ͪ͊͟ 

˾Φ ˢ͚ͭ͊͡ 

˾Φ ˣͯͪΎ͙ͭΎ 

˾Φ ͙̆͊͊ͫ͟Ύ 

˴ͪ͊ͫͤͦΎ͙͚ͪͫ͟ ͚ͪ͊͟ 

́Ό͔ͣͤͫ͊͟Ύ ͦ͋͡Φ 

-̆˸͙͚͙͚͊ͤͫͫ͟ ˢ˻ 

-̒˹͔͔ͤͼ͙͚͟ ˢ˻ 

˩ˢ ˻

˽͙͙͚ͪͣͦͪͫ͟ ͚ͪ͊͟ 

˴͊ͣ;͙͚͊ͭͫ͟ ͚ͪ͊͟ 

˸͎͊͊͒͊ͤͫ͊͟Ύ ͦ͋͡Φ 

˿͊ͻ͙͊ͤͫ͊͟͡Ύ ͦ͋͡Φ 

͍͙͚̆͊͋͊ͪͦͫ͟ ͚ͪ͊͟ 

˾Φ ˿͊ͻ͊-͙̒ͯͭ͟Ύ 

ˢͣͯͪͫ͊͟Ύ ͦ͋͡ 



68 

 

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ) ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 

2,2Ñ0,1 %  (ʨʠʩʫʥʦʢ 13).  

 

 

 

ʈʠʩʫʥʦʢ   12 ī ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ  Y.enterocolitica 

(2010-2014 ʛʛ., ʚ %) 

 

 

 

ʈʠʩʫʥʦʢ  13ī ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ  ʢʠʰʝʯʥʳʡ ʠʝʨʩʠʥʠʦʟ  ʚ ʉʠʙʠʨʠ ʠ 

ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ  (2010-2014 ʛʛ., ʚ %)   
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            ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ Y. enterocolitica ʚʳʜʝʣʷʣʘʩʴ ʦʪ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ (2,3Ñ0,3 %), ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ   (1,7 Ñ0,2 %) ʠ ʣʶʜʝʡ 

(0,9Ñ0,1  %), ʨʝʞʝ ʙʳʣʠ ʥʘʭʦʜʢʠ ʚ ʩʤʳʚʘʭ ʩ ʦʚʦʱʝʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʠʱʝ-

ʙʣʦʢʦʚ ʠ ʦʚʦʱʝʭʨʘʥʠʣʠʱ (0,3Ñ0,02 %). ʋʩʪʘʥʦʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ 

(ʪʨʠ ʢʫʣʴʪʫʨʳ) Y. enterocolitica ʦʪ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ,   ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʳ ʠ ʚʦʜʳ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

  ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦʪ ʣʶʜʝʡ ʚ 23,3Ñ0,2 %  ʧʨʠʤʝʥʷʣʠ ʙʘʢ-

ʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ,  75,4Ñ0,2 % ï ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ,  1,4 Ñ0,1 % ï ʛʝʥʦʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʡ (ʇʎʈ)  ʤʝʪʦʜʳ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʦ 11652 

ʧʨʦʙʳ ʦʪ  ʣʶʜʝʡ, ʚʳʜʝʣʝʥʦ 106  ʢʫʣʴʪʫʨ Y.enterocolitica (0,9Ñ0,1 %).  ɺ ʩʠ-

ʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ 95 (89,6 %), ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ï 11 (10,4 %) ʢʫʣʴʪʫʨ.  ʏʘʱʝ 

ʚʦʟʙʫʜʠʪʝʣʴ  ʠʟʦʣʠʨʦʚʘʣʠ ʚ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ɸʆ  (31 ʢʫʣʴʪʫʨʘ), ɿʘʙʘʡʢʘʣʴ-

ʩʢʦʤ ʢʨʘʝ (33) ʠ  ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (14). 

 ʆʙʱʘʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʩʠʙʠʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ  ʨʘʚʥʘ 1,1Ñ0,1 %, ʜʣʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ï 0,4 Ñ0,1 %. ʉʧʝʮʠʬʠʯʝʩʢʠʝ 

ʬʨʘʛʤʝʥʪʳ ɼʅʂ  ʧʘʪʦʛʝʥʥʳʭ Y. enterocolitica ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ  ʦʙ-

ʥʘʨʫʞʝʥʳ  ʚ 47 ʠʟ 3064 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ  (1,5Ñ0,2 %), ʯʘʱʝ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʥʘʭʦʜʢʠ ʚʳʷʚʣʷʣʠ  ʚ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ-ʗʢʫʪʠʷ (17; 36,2 %), ʂʨʘʩʥʦʷʨ-

ʩʢʦʤ ʢʨʘʝ (10; 21,3 %), ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ (7; 14,9 %) ʠ  ʅʦʚʦʩʠʙʠʨʩʢʦʡ (6; 

12,8 %) ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ  14). ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳ-

ʚʦʨʦʪʦʢ ʢʨʦʚʠ ʣʶʜʝʡ ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳ ʚ 3,6Ñ0,1 % (1481 ʩʳʚʦʨʦʪʦʢ ʠʟ 

40973 ʠʩʩʣʝʜʦʚʘʥʥʳʭ).  

 ʄʘʪʝʨʠʘʣ  ʦʪ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (16451) ʠʩʩʣʝʜʦʚʘʥ ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ  (62,1Ñ0,4 %) ʠ  ʛʝʥʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ï 3204 (10,8Ñ0,6 %). 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ  ʟʘʥʠʤʘʣʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (24,0Ñ0,5 %). 

ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 375 (2,3 Ñ0,1 %) ʢʫʣʴʪʫʨ Y. enterocolitica. ʏʘʱʝ  ʢʫʣʴʪʫʨʳ 

ʠʟʦʣʠʨʦʚʘʣʠ ʚ ʇʨʠʤʦʨʩʢʦʤ (150) ʠ ɸʣʪʘʡʩʢʦʤ (107) ʢʨʘʷʭ,  ʅʦʚʦʩʠʙʠʨʩʢʦʡ  

(30), ʊʶʤʝʥʩʢʦʡ (18) ʠ ʆʤʩʢʦʡ (20) ʦʙʣʘʩʪʷʭ. 
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ʈʠʩʫʥʦʢ  14 ï ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ Y.enterocolitica  ʠ  ʇʎʈ-

ʩʢʨʠʥʠʥʛ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦʪ ʣʶʜʝʡ (2010-2014 ʛʛ., ʚ ʘʙʩ. ʯʠʩʣʘʭ) 

 

  ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʛʝʥʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʙʳʣʘ 15,3Ñ0,6 %; ʚ 

ʧʨʝʚʘʣʠʨʫʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ɼʅʂ Y. enterocolitica ʦʙʥʘʨʫʞʝʥʘ ʚ ʛʨʳʟʫʥʘʭ, 

ʦʪʣʦʚʣʝʥʥʳʭ  ʚ  ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ-ʗʢʫʪʠʷ (277; 57,5 %), ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ 

(104; 21,6 % ),  ʅʦʚʦʩʠʙʠʨʩʢʦʡ (64; 13,3 %) ʦʙʣʘʩʪʷʭ. ɽʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ ʫʩ-

ʪʘʥʦʚʣʝʥʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ (12), ɸʤʫʨʩʢʦʡ (8), ʉʘʭʘʣʠʥʩʢʦʡ (7), ʊʦʤ-

ʩʢʦʡ (6) ʦʙʣʘʩʪʷʭ, ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (8) ʠ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ (4) (ʨʠʩʫʥʦʢ  

15).  

           ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʦ 305132 ʩʤʳʚʘ ʩ ʦʙʲʝʢʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʦʚʦʱʠ), ʚʳʜʝʣʝʥʦ 837 ʢʫʣʴʪʫʨ Y. enterocolitica (0,3Ñ0,02 

%). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʢʫʣʴʪʫʨ ʠʟʦʣʠʨʦʚʘʥʦ   ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ (346), ʅʦʚʦ-

ʩʠʙʠʨʩʢʦʡ (116), ʀʨʢʫʪʩʢʦʡ (117) ʦʙʣʘʩʪʷʭ, ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ-ʗʢʫʪʠʷ (74) ʠ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (56). ɻʝʥʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʦ 2449 

ʧʨʦʙ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ 391  ʩʣʫʯʘʷʭ (16,0 Ñ1,7%),  ʠʟ ʥʠʭ ʚ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (101), ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (74), ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(63)  ʠ ʈ. ʉʘʭʘ-ʗʢʫʪʠʷ (51) (ʨʠʩʫʥʦʢ 16). 
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