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ʆʊɼɽʃɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ɸʂɸɼɽʄʀʀ ʅɸʋʂ 

çʀʅʉʊʀʊʋʊ ʕʂʆʃʆɻʀʀ ʀ ɻɽʅɽʊʀʂʀ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ʋʈɸʃʔʉʂʆɻʆ 
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ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

ʄʠʭʘʡʣʦʚʩʢʘʷ ɺʝʨʦʥʠʢʘ ʉʝʨʛʝʝʚʥʘ 
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1.5.11. ʄʠʢʨʦʙʠʦʣʦʛʠʷ 

 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʠʜ ʙʘʢʪʝʨʠʡ Escherichia coli ʥʝʦʜʥʦʨʦʜʝʥ ʠ ʚʢʣʶʯʘʝʪ ʢʦʤʤʝʥʩʘʣʴʥʳʝ, 

ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ ʠ ʜʠʘʨʝʝʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ. ʂʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ̫ ʚʣʷʶʪʩʷ 

ʩʫʙʜʦʤʠʥʘʥʪʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʩʦʩʪʘʚʣʷʷ 1-2% ʬʠʣʫʤʘ Pseudomonadota. 

ʕʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ E. coli ̫ ʚʣʷʶʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʪʨʘʥʩʣʦʢʘʮʠʠ ʚ ʜʨʫʛʠʝ ʙʠʦʪʦʧʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʞʝʣʯʥʳʭ ʧʫʪʷʭ, ʦʨʛʘʥʘʭ ʜʳʭʘʥʠʷ. ɼʠʘʨʝʝʛʝʥʥʳʝ 

E. coli ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʩʪʨʳʭ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʆʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ E. coli 

ʩʯʠʪʘʶʪʩʷ ʙʘʢʪʝʨʠʦʮʠʥʳ ī ʙʝʣʢʦʚʳʝ ʠʣʠ ʧʝʧʪʠʜʥʳʝ ʪʦʢʩʠʥʳ, ʧʦʜʘʚʣʷʶʱʠʝ ʨʦʩʪ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʫʮʝʥʪʳ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠʤʝʶʪ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʧʨʦʜʫʮʝʥʪʘʤʠ 

ʧʨʠ ʢʦʣʦʥʠʟʘʮʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ (Dobson et al., 2011; Mills et 

al., 2025). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʙʘʢʪʝʨʠʦʮʠʥʘʤ E. coli, ʨʷʜ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʢʦʣʣʝʢʮʠʷʭ E. coli 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʘ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (Gordon, 

OôBrien, 2006; Smith et al., 2019; Mazurek-Popczyk et al., 2020), ʦʜʥʘʢʦ ʢʦʤʧʣʝʢʩʥʳʝ 

ʜʘʥʥʳʝ ʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʮʝʥʢʦʡ ʬʝʥʦʪʠʧʘ ʧʨʦʜʫʢʮʠʠ, ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʰʪʘʤʤʦʚ ʠ ʯʘʩʪʦ ʙʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʦ-

ʧʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ. ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʠ ʛʝʥʘʤʠ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʦʧʠʩʘʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪʘʭ, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʪʠʚʦʨʝʯʠʚʳ: 
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ʚ ʦʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʰʪʘʤʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (Dobson et al., 2011; Mills et al., 2025), ʚ 

ʜʨʫʛʠʭ ī ʪʘʢʦʡ ʩʚʷʟʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (Ghazaryan et al., 2019). ɺʦʧʨʦʩ ʦ ʪʦʤ, ʷʚʣʷʶʪʩʷ 

ʣʠ ʙʘʢʪʝʨʠʦʮʠʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠʣʠ ʤʘʨʢʝʨʘʤʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʘʢʪʝʨʠʦʮʠʥ-

ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʥʝʧʘʪʦʛʝʥʥʳʝ E. coli ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʙʣʘʛʦʜʘʨʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ 

ʤʦʜʫʣʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ (Sassone-Corsi et al., 2016). ʉ ʫʯʝʪʦʤ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʳ ʨʦʩʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

Enterobacterales ʠ ʜʝʬʠʮʠʪʘ ʥʦʚʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʝ ʰʪʘʤʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʠʣʠ ʜʦʧʦʣʥʝʥʠʝ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʪʝʨʘʧʠʠ. ʆʜʥʘʢʦ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʠ ʚʝʪʝʨʠʥʘʨʥʫʶ 

ʧʨʘʢʪʠʢʫ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʘ ʦʩʥʦʚʝ ʞʠʚʳʭ ʤʠʢʨʦʙʥʳʭ ʩʠʩʪʝʤ, ʩʦʯʝʪʘʶʱʠʭ ʘʥʪʘʛʦʥʠʟʤ ʢ 

ʧʘʪʦʛʝʥʘʤ, ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʣʦʥʠʟʘʮʠʦʥʥʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ̫ ʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

Escherichia coli, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ E. coli ʜʣʷ ʢʦʥʪʨʦʣʷ ʵʥʪʝʨʦʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʠʥʬʝʢʮʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʫʨʦʧʘʪʦʛʝʥʥʳʭ (UPEC), ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʧʪʠʮ 

(APEC) ʠ ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ ʬʘʢʪʦʨʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ (ʪʦʢʩʠʥʦʚ, ʘʜʛʝʟʠʥʦʚ, ʩʠʩʪʝʤ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ, ʦʩʪʨʦʚʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ), ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʤʦʙʠʣʴʥʳʭ 
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ʛʝʥʝʪʠʯʝʩʢʠʭ ɻʣʝʤʝʥʪʦʚ ʫ hʪʘʤʤʦʚ E. coli ʠ ʩʚʷʟʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʩ ʬʝʥʦʪʠʧʦʤ ʠ ʛʝʥʦʪʠʧʦʤ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ.  

3. ɼʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʰʪʘʤʤʦʚ E. coli, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʠʭ ʛʝʥʦʤʦʚ, ʦʮʝʥʢʫ ʘʜʛʝʟʠʚʥʳʭ 

ʩʚʦʡʩʪʚ, ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʤʤʝʥʩʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ (Lactobacillus spp.) ʠ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ in 

vitro. 

4. ʆʮʝʥʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ E. coli ʚ 

ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ in vivo. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʘʚʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʢʦʣʣʝʢʮʠʡ hʪʘʤʤʦʚ E. coli: ʫʨʦʧʘʪʦʛʝʥʥʳʭ (UPEC), ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʧʪʠʮ (APEC) ʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ɺʧʝʨʚʳʝ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʬʠʣʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʧʦ ʵʢʦʣʦʛʦ-

ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʰʪʘʤʤʦʚ. APEC ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴʶ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʤʠʢʨʦʮʠʥʘ 

B17 ʠ ʢʦʣʠʮʠʥʘ M, ʪʦʛʜʘ ʢʘʢ ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʦʪʣʠʯʘʣʠʩʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʘ ʫʨʦʧʘʪʦʛʝʥʥʳʝ E. coli ī ʤʠʢʨʦʮʠʥʦʚ-

ʩʠʜʝʨʦʬʦʨʦʚ M ʠ H47. ʇʦʢʘʟʘʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʫʶ 

ʧʨʠʨʦʜʫ UPEC ʠ APEC, ʧʦʩʣʝʜʥʠʝ ʬʦʨʤʠʨʦʚʘʣʠ ʦʙʦʩʦʙʣʝʥʥʫʶ ʛʨʫʧʧʫ ʧʦ 

ʧʨʦʬʠʣʷʤ ʛʝʥʦʚ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ.  

ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʥʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʫ 

E. coli ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ, 

ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʥʝʩʣʠ ʰʠʨʦʢʠʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʥʘʙʦʨ ʛʝʥʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʚʢʣʶʯʘʷ ʛʝʥʳ ɓ-ʣʘʢʪʘʤʘʟ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ. ɼʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʰʪʘʤʤ rE. coli ʩʣʫʞʘʪ 
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ʤʘʨʢʝʨʦʤ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɓ-ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʩʨʝʜʠ 

ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ hʪʘʤʤʦʚ E. coli. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ 

ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʯʘʱʝ ʢʦʜʠʨʫʶʪ 

ʪʦʢʩʠʥʳ, ʘʜʛʝʟʠʥʳ ʠ ʩʠʩʪʝʤʳ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʩʩʦʮʠʘʮʠʶ ʤʝʞʜʫ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʠ ʚʳʩʦʢʠʤ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʚʦʟʤʦʞʥʫʶ ʢʦ-

ʩʝʣʝʢʮʠʶ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ. ɺʳʷʚʣʝʥ ʰʪʘʤʤ E. coli C51 ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʨʦʬʠʣʝʤ: ʜʝʚʷʪʴʶ ʧʣʘʟʤʠʜʘʤʠ ʠ ʰʝʩʪʴʶ ʣʦʢʫʩʘʤʠ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʣʦʞʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʛʝʥʦʤʘ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʨʦʣʴ ʧʣʘʟʤʠʜ ʚ ʩʦʚʤʝʩʪʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʝʥʦʚ, ʧʦʚʳʰʘʶʱʠʭ 

ʘʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʘʢʪʝʨʠʡ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʩʪʨʝʯʘʶʪʩʷ ʰʪʘʤʤʳ, 

ʥʝʩʫʱʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, 

ʥʦ ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʛʝʥʦʚ ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ çʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʚʘʢʮʠʥè. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʧʦʣʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʦʚ ʰʪʘʤʤʦʚ E. coli Q5 ʠ E. coli C41, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʭ ʚʳʩʦʢʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro ʠ in vivo. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʣʠ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ E. coli. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ 

ʨʝʧʝʨʪʫʘʨ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʧʦ 

ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʰʪʘʤʤʦʚ: UPEC, APEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʝ 

ʰʪʘʤʤʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʦʬʠʣʷʤʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʜʘʧʪʠʚʥʫʶ ʨʦʣʴ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʥʳʭ ʥʠʰʘʭ (ʤʦʯʝʚʳʚʦʜʷʱʠʝ 

ʧʫʪʠ ʯʝʣʦʚʝʢʘ, ʦʨʛʘʥʳ ʧʪʠʮ ʚʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʡ ʠʥʬʝʢʮʠʠ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ 

ʪʨʘʢʪ ʞʠʚʦʪʥʳʭ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʧʨʦʬʠʣʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 
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ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʤʘʨʢʝʨʳ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ 

ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʥʘʣʠʯʠʷ ʫ ʰʪʘʤʤʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ) ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ 

ʦʪ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʬʠʣʷʭ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʛʝʥʦʚ ʪʦʢʩʠʥʦʚ, ʘʜʛʝʟʠʥʦʚ, ʩʠʩʪʝʤ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ, ʤʘʨʢʝʨʦʚ 

ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʵʚʦʣʶʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ 

ʤʝʥʷʶʱʝʡʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ E. coli, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦ-ʩʝʣʝʢʮʠʠ ʧʨʠʟʥʘʢʦʚ. ɼʘʥʥʳʝ ʦ ʩʚʷʟʠ ʤʝʞʜʫ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʠ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʢʦʥʮʝʧʮʠʶ ʦ ʨʦʣʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʠ 

ʧʘʪʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʰʪʘʤʤʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʦʣʣʝʢʮʠʠ ʜʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli. ʕʪʠ ʢʦʣʣʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʤʝʞʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʤʝʭʘʥʠʟʤʦʚ ʢʦʣʦʥʠʟʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʛʝʥʦʤʥʳʭ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʰʪʘʤʤʳ ʩʦʙʨʘʥʥʳʭ 

ʢʦʣʣʝʢʮʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʘʢ ʧʨʦʜʫʮʝʥʪʳ ʫʥʠʢʘʣʴʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ 

ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʷʪʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʨʦʬʠʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʰʪʘʤʤʦʚ 

E. coli Q5 ʠ E. coli C41 ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ ʰʪʘʤʤʦʚ ʩ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ in vitro, ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʬʠʣʝʤ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʟʘʱʠʪʥʳʤ ʵʬʬʝʢʪʦʤ in vivo. ʕʪʠ ʰʪʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʠʠ ʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʜʣʷ ʤʝʜʠʮʠʥʳ. ʐʪʘʤʤʳ E. coli Q5 ʠ E. coli C41 ʙʳʣʠ 

ʜʝʧʦʥʠʨʦʚʘʥʳ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʫ  ʁʢʦʣʣʝʢʮʠ ʁʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʇʫʱʠʥʦ, ʈʦʩʩʠʷ) 

ʧʦʜ ʥʦʤʝʨʘʤʠ ɺʂʄ B-3706ɼ ʠ ɺʂʄ B-3707ɼ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ ʙʘʟʫ ʜʘʥʥʳʭ 
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GenBank ʙʳʣʠ ʜʝʧʦʥʠʨʦʚʘʥʳ ʛʝʥʦʤʳ ʧʦʜ ʥʦʤʝʨʘʤʠ SAMN35637330 ʠ 

SAMN35637331 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ: çʐʪʘʤʤ ʙʘʢʪʝʨʠʡ Escherichia 

coli ʉ41 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭè (ʇʘʪʝʥʪ ˉ 2807738 C1) ʠ 

çʐʪʘʤʤ ʙʘʢʪʝʨʠʡ Escherichia coli Q5, ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳè (ʇʘʪʝʥʪ ˉ 2806907 C1). 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ h ʪʘʤʤʳ Escherichia coli ʨʘʟʥʳʭ ʵʢʦʣʦʛʦ-

ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ ʣʘʙʦʨʘʪʦʨʥʦʡ ʢʦʣʣʝʢʮʠʠ ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʕɻʄ ʋʨʆ 

ʈɸʅ, ʇʝʨʤʴ), ʚʳʜʝʣʝʥʥʳʝ ʨʘʥʝʝ ʠʟ ʦʙʨʘʟʮʦʚ ʤʦʯʠ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʝʢʮʠʷʤʠ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʦʨʛʘʥʦʚ ʧʪʠʮ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ, ʩʦʜʝʨʞʠʤʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. 

ʅʝʢʣʦʥʘʣʴʥʦʩʪʴ ʰʪʘʤʤʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʩʠʩʪʝʤʝ ʜʚʦʡʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ 

ʧʦʤʦʱʴʶ rep-ʇʎʈ. ʉʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʦʚ ʢ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʦʮʝʥʠʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʦʪʩʨʦʯʝʥʥʦʛʦ ʘʥʪʘʛʦʥʠʟʤʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-h ʪʘʤʤʘ E. coli 

DH5Ŭ. ɼʝʪʝʢʮʠʶ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʪʦʢʩʠʥʦʚ, ʘʜʛʝʟʠʥʦʚ, ʬʘʢʪʦʨʦʚ ʟʘʭʚʘʪʘ 

ʞʝʣʝʟʘ, ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ (ʇʎʈ). ʌʝʥʦʪʠʧʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʦʧʨʝʜʝʣʷʣʠ ʜʠʩʢʦ-

ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʚʳʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚʳʧʦʣʥʷʣʠ ʧʦʣʥʦʛʝʥʦʤʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʝ Oxford Nanopore MinION. ʋʨʦʚʝʥʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʘʜʛʝʟʠʠ ʰʪʘʤʤʦʚ ʦʮʝʥʠʚʘʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʛʠʜʨʦʬʦʙʥʦʡ (ʧʣʘʩʪʠʢ) ʠ ʛʠʜʨʦʬʠʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʩʪʝʢʣʦ), ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ï ʚ ʦʪʥʦʰʝʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɻʠʜʨʦʬʦʙʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʨʘʟʜʝʣʝʥʠʷ ʚ ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʰʪʘʤʤʦʚ ʚ ʫʩʣʦʚʠʷʭ, 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʚ ʩʨʝʜʘʭ ʩ 
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ʨʘʟʣʠʯʥʳʤ pH, ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʞʝʣʯʥʳʭ ʩʦʣʝʡ ʠ ʧʝʧʩʠʥʘ. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʙʝʩʢʣʝʪʦʯʥʳʭ ʩʫʧʝʨʥʘʪʘʥʪʦʚ ʦʮʝʥʠʚʘʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. ʆʮʝʥʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩʳ ʩʪʦʢʘ Wistar) 

ʚ ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʤ ʰʪʘʤʤʦʤ 

E. coli C55. ʆʮʝʥʠʚʘʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ, ʜʠʥʘʤʠʢʫ ʤʘʩʩʳ ʪʝʣʘ, ʠʟʤʝʥʝʥʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʤʦʨʬʦʣʦʛʠʠ ʪʢʘʥʠ ʢʠʰʝʯʥʠʢʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. ʇʨʦʪʦʢʦʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣ ʦʜʦʙʨʝʥ ʵʪʠʯʝʩʢʠʤ ʂʦʤʠʪʝʪʦʤ ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ 

ʠ ʛʝʥʝʪʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

(ʧʨʦʪʦʢʦʣ ˉ19/2, ʜʘʪʘ ʫʪʚʝʨʞʜʝʥʠʷ 22.02.23).  

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʪʦʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. ɺʳʚʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʘʥʦʚʢʠ ʪʨʝʭ ʠ ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ E. coli ʟʘʚʠʩʷʪ ʦʪ ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʰʪʘʤʤʦʚ: ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli (APEC) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʪʦʛʜʘ ʢʘʢ 

ʫʨʦʧʘʪʦʛʝʥʥʳʝ (UPEC) ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʠʤʝʶʪ ʙʦʣʝʝ ʛʝʪʝʨʦʛʝʥʥʳʝ 

ʧʨʦʬʠʣʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ ʠ ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʭ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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2. ʅʘʣʠʯʠʝ ʛʝʥʦʚ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʪʝʩʥʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥ rʩ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ E. coli, ʘ ʪʘʢʞʝ ʛʝʥʘʤʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʤʦʙʠʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʯʪʦ 

ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʰʪʘʤʤʦʚ. 

3. ɹʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ E. coli Q5 ʠ E. coli 

C41 ʦʙʣʘʜʘʶʪ ʢʦʤʧʣʝʢʩʦʤ ʟʥʘʯʠʤʳʭ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʧʨʠʟʥʘʢʦʚ: ʠʭ ʵʢʟʦʤʝʪʘʙʦʣʠʪʳ ʧʨʦʷʚʣʷʶʪ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʰʪʘʤʤʦʚ APEC ʠ ʜʠʘʨʝʝʛʝʥʥʳʭ E. 

coli; hʪʘʤʤʳ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʘʜʛʝʟʠʝʡ ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʞʠʚʦʪʥʳʭ, 

ʯʝʤ ʯʝʣʦʚʝʢʘ; ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʬʠʣʝʤ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ in silico. 

4. ɹʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ E. coli Q5 ʠ E. coli 

C41 ʙʝʟʦʧʘʩʥʳ in vivo ʠ ʦʙʣʘʜʘʶʪ ʟʘʱʠʪʥrʤ ʵʬʬʝʢʪʦʤ ʦʪ ʧʘʪʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʛʝʥʥʦʛʦ ʰʪʘʤʤʘ E. coli C55 ʚ ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʠʥʬʝʢʮʠʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʩʦʩʪʦʷʣ ʚ ʘʥʘʣʠʟʝ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘʥʘʣʠʟʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʧʠʩʘʥʠʠ ʪʝʢʩʪʘ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʘʪʝʥʪʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ. ʆʩʥʦʚʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ, ʣʠʙʦ ʧʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ. 

ʇʦʣʥʦʛʝʥʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʣʠʟʘ ʤʝʪʘʛʝʥʦʤʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ çʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʛʝʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢè (ʄʦʩʢʚʘ). ʕʢʩʧʝʨʠʤʝʥʪʳ in vivo ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʇɻʄʋ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè (ʇʝʨʤʴ). 
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ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 16 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʚʢʣʶʯʘʷ 8 

ʧʫʙʣʠʢʘʮʠʡ ʚ ʩʙʦʨʥʠʢʘʭ ʤʘʪʝʨʠʘʣʦʚ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ɺʩʝʨʦʩʩʠʡʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʡ, 8 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʪʘʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 7 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, 

ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʮʠʪʠʨʦʚʘʥʠʷ Web of Science, Scopus, 1 ʩʪʘʪʴʷ ʚ 

ʞʫʨʥʘʣʝ ʈʀʅʎ. ʇʦʣʫʯʝʥʦ 2 ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʉʚʷʟʴ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʀʆʂʊʈ çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ˉ124020500028-4); 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ çɹʠʦʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʝ Escherichia coli ʢʘʢ ʪʨʠʛʛʝʨ ʢʘʪʝʪʝʨ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠʥʬʝʢʮʠʡ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡè (ˉ 19-44-590014-ʨ_ʘ, 2019-

2021); ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʫʯʝʥʳʭ ʥʘ ʙʘʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ (ʠʣʠ) ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ: 

çʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʟʘʱʠʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʦʣʦʯʥʦʛʦ 

ʠ ʤʷʩʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʠʥʬʝʢʮʠʡè ( ʉ̄-26/541, 2021-2023); ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ 

ʤʘʣʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ (ʌʦʥʜʦʤ ʩʦʜʝʡʩʪʚʠʷ 

ʠʥʥʦʚʘʮʠʷʤ) ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʉʪʫʜʝʥʯʝʩʢʠʡ ʩʪʘʨʪʘʧè ( 3̄755ɻʉʉʉ15-

L/99785, 2024-2025).   

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 140 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 24 

ʪʘʙʣʠʮ rʠ 24 ʨʠʩʫʥʢʘ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ, ʪʨʝʭ ʛʣʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʝʥʠʷ, 

ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 109 ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 4 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 105 ʟʘʨʫʙʝʞʥʳʭ. 
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1. ɹʘʢʪʝʨʠʠ E. coli: ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʠ ʧʘʪʦʛʝʥʥʳʝ 

Escherichia coli (ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) ï ɻ ʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʦʙʠʪʘʪʝʣʝʤ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɹʘʢʪʝʨʠʠ E. coli 

ʦʙʣʘʜʘʶʪ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ, ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʪʦʧʳ ʠ ʠʤʝʶʪ 

ʨʘʟʥʦʨʦʜʥʳʡ ʧʨʦʬʠʣʴ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ. ɺʠʜ E. coli ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ, 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʛʨʫʧʧʳ 

ʵʰʝʨʠʭʠʡ: ʢʦʤʤʝʥʩʘʣʴʥʳʝ, ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ ʠ ʜʠʘʨʝʝʛʝʥʥʳʝ (Vila et al., 

2016).  

ʕʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ E. coli (ExPEC) ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ 

ʵʰʝʨʠʭʠʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʜʨʫʛʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ ʦʥʠ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ, ʞʝʣʯʥʳʭ ʧʫʪʷʭ, ʦʨʛʘʥʘʭ 

ʜʳʭʘʥʠʷ. ʕʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ E. coli ʩʦʜʝʨʞʘʪ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʙʘʢʪʝʨʠʠ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʚʦ ʚʥʝʢʠʰʝʯʥʳʝ 

ʫʯʘʩʪʢʠ (Dale, 2015; Riley, 2020). ʋʨʦʧʘʪʦʛʝʥʥʳʝ (ʦʪ ʘʥʛʣ. uropathogenic E. coli, 

UPEC) ʷʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʯʝʚʳʚʦʜʷʱʝʡ 

ʩʠʩʪʝʤʳ, ʪʘʢʠʭ ʢʘʢ ʮʠʩʪʠʪ, ʧʠʝʣʦʥʝʬʨʠʪ ʠ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 

(ʀʄɺʇ), ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʢʘʪʝʪʝʨʦʤ (Russo, Johnson, 2003; Vila et al., 2016). 

ʄʝʥʠʥʛʠʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ (ʦʪ ʘʥʛʣ. neonatal meningitis E. coli, NMEC) ʚʳʟʳʚʘʶʪ 

ʤʝʥʠʥʛʠʪʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. E. coli ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʤʝʥʠʥʛʠʪʘ, ʚʳʟʳʚʘʷ 20-40% ʩʣʫʯʘʝʚ. ʉʝʧʩʠʩ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ (ʦʪ 

ʘʥʛʣ. sepsis associated pathogenic E. coli, SePEC) ʚʳʟʳʚʘʶʪ ʩʝʧʩʠʩ-ʩʠʥʜʨʦʤ, 

ʪʷʞʝʣʳʡ ʩʝʧʩʠʩ ʠʣʠ ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ (Russo, Johnson, 2003). ʇʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ 

(ʦʪ ʘʥʛʣ. avian pathogenic E. coli, APEC) ʵʰʝʨʠʭʠʠ ʚʳʟʳʚʘʶʪ ʧʪʠʯʠʡ 

ʢʦʣʠʙʘʢʪʝʨʠʦʟ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʨʘʞʝʥʠʝʤ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ.  

ɼʠʘʨʝʝʛʝʥʥʳʝ ʰʪʘʤʤʳ E. coli (DEC) ̫ ʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʦʩʪʨʳʭ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʚʠʨʫʣʝʥʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʟʳʚʘʶʪ ʨʘʟʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ. ʂ ʢʣʘʩʩʫ 

DEC ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ. ʕʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʝ (ʦʪ ʘʥʛʣ. enterotoxigenic 

E. coli, ETEC) ʧʦʨʘʞʘʶʪ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ ʠ ʚʳʟʳʚʘʶʪ ʭʦʣʝʨʦʧʦʜʦʙʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʀʭ ʧʘʪʦʛʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʚʳʨʘʙʦʪʢʦʡ ʪʝʨʤʦʣʘʙʠʣʴʥʦʛʦ (LT) ʠ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʛʦ (ST) ʪʦʢʩʠʥʦʚ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʦʙʤʝʥ ʚ 

ʢʠʰʝʯʥʠʢʝ, ʧʦʜʘʚʣʷʝʪʩʷ ʚʩʘʩʳʚʘʥʠʝ ʚʦʜʳ ʠ ʵʣʝʢʪʨʦʣʠʪʦʚ (Kaper et al., 2004; Croxen 

et al., 2013). ʕʥʪʝʨʦʠʥʚʘʟʠʚʥʳʝ (ʦʪ ʘʥʛʣ. enteroinvasive E. coli, EIEC) ʚʳʟʳʚʘʶʪ 

ʜʠʟʝʥʪʝʨʠʝʧʦʜʦʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʥʝʜʨʷʪʴʩʷ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʚʳʟʳʚʘʷ ʠʭ ʜʝʩʪʨʫʢʮʠʶ (Croxen et al., 2013). 

ʕʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ (ʦʪ ʘʥʛʣ. enteropathogenic E. coli, EPEC) ʧʦʨʘʞʘʶʪ ʪʦʥʢʠʡ 

ʢʠʰʝʯʥʠʢ, ʨʘʟʨʫʰʘʶʪ ʤʠʢʨʦʚʦʨʩʠʥʢʠ ʠ ʧʦʚʨʝʞʜʘʶʪ ʘʧʠʢʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʵʧʠʪʝʣʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʜʝʛʝʥʝʨʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʶ 

ʚʩʘʩʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ (Russo, Johnson, 2003). 

ʕʥʪʝʨʦʛʝʤʤʦʨʘʛʠʯʝʩʢʠʝ (ʦʪ ʘʥʛʣ. enterohemorragic E. coli, EHEC) ʚʳʟʳʚʘʶʪ 

ʢʨʦʚʘʚʫʶ ʜʠʘʨʝʶ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ. ʕʥʪʝʨʦʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʢʠʰʝʯʥʳʝ ʧʘʣʦʯʢʠ, 

ʩʧʦʩʦʙʥʳʝ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʰʠʛʘ-ʧʦʜʦʙʥʳʡ ʪʦʢʩʠʥ (ʚʝʨʦʪʦʢʩʠʥ), ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ 

STEC ʠʣʠ VTEC. ʐʠʛʘ-ʧʦʜʦʙʥʳʝ ʪʦʢʩʠʥʳ ʦʪʣʠʯʘʶʪʩʷ ʩʠʩʪʝʤʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʦʥʠ 

ʧʨʦʥʠʢʘʶʪ ʚ ʢʨʦʚʴ ʠ ʨʘʟʨʫʰʘʶʪ ʵʥʜʦʪʝʣʠʡ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʢʠʰʝʯʥʠʢʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʢʨʦʚʦʪʝʯʝʥʠʝ, ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʢʨʦʟ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 

(Caldas et al., 2024). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʟʳʚʘʶʪ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʝ (ETEC) ʠ ʰʠʛʘ-

ʪʦʢʩʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʰʪʘʤʤʳ (STEC) (Hrala et al., 2021). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʠ ʦʚʮʳ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʜʣʷ ʯʝʣʦʚʝʢʘ, 

ʟʘʨʘʞʝʥʠʝ EHEC ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʣʦʭʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ (Mainga et al., 2018). ʕʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʳʝ (ʦʪ ʘʥʛʣ. 

enteroaggregative E. coli, EAEC) ʢʦʣʦʥʠʟʠʨʫʶʪ ʪʦʥʢʠʡ ʠ ʪʦʣʩʪʳʡ ʢʠʰʝʯʥʠʢ ʠ 

ʚʳʟʳʚʘʶʪ ʩʝʢʨʝʪʦʨʥʫʶ ʜʠʘʨʝʶ. EAEC ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ ʠ 

ʬʦʨʤʠʨʫʶʪ ʘʛʨʝʛʘʪʳ ʠ ʙʠʦʧʣʝʥʢʠ (Croxen et al., 2013). 

ʂʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ E. coli ̫ ʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʦʨʤʘʣʴʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʣʦʥʠʟʘʮʠʦʥʥʫʶ 
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ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. ʕʪʠ ʵʰʝʨʠʭʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʟʳʚʘʶʪ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʥʫʪʨʠ ʠʣʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (Vila et al., 2016). ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ 

ʤʦʛʫʪ ʥʝʩʪʠ ʬʘʢʪʦʨʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʧʘʪʦʛʝʥʥʦʩʪʴʶ. ɿʜʦʨʦʚʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʙʝʩʩʠʤʧʪʦʤʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ 

ʧʘʪʦʛʝʥʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʘʪʦʛʝʥʥʳʭ E. coli, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ (Chapman et al., 2006; Ewers et al., 2009; Bok et al., 2015; 

Madoshi et al., 2016).  

1.2.  ʌʘʢʪʦʨʳ E. coli, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʧʘʪʦʛʝʥʥʦʩʪʴʶ 

ʈʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʬʘʢʪʦʨʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʘʜʛʝʟʠʚʥʦʩʪʴ, ʢʦʣʦʥʠʟʘʮʠʶ, ʠʥʚʘʟʠʚʥʦʩʪʴ, 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʢ ʜʝʡʩʪʚʠʶ 

ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. ɸʜʛʝʟʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ 

ʢʦʣʦʥʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʢʨʝʧʣʝʥʠʝ ʙʘʢʪʝʨʠʡ ʢ ʢʣʝʪʢʘʤ ʵʧʠʪʝʣʠʷ, ʩʣʠʟʠʩʪʳʤ ʦʙʦʣʦʯʢʘʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʣʠʙʦ ʘʙʠʦʪʠʯʝʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʋ ʧʘʪʦʛʝʥʥʳʭ E. coli ʘʜʛʝʟʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʠʤʙʨʠʘʣʴʥʳʭ ʠ ʘʬʠʤʙʨʠʘʣʴʥʳʭ 

ʘʜʛʝʟʠʥʦʚ, ʘ ʪʘʢʞʝ ʙʝʣʢʦʚ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ.  

ʌʠʤʙʨʠʘʣʴʥʳʝ ʘʜʛʝʟʠʥʳ ̫ ʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʨʩʠʥʦʢ 

ʙʘʢʪʝʨʠʡ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʠʝʣʦʥʝʬʨʠʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʧʠʣʠ (ʈ-

ʬʠʤʙʨʠʠ). ɹʝʣʦʢ-ʘʜʛʝʟʠʥ PapG ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʝʨʤʠʥʘʣʴʥʦ ʠ ʦʪʚʝʯʘʝʪ ʟʘ 

ʩʚʷʟʳʚʘʥʠʝ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʤʦʯʝʚʳʚʦʜʷʱʝʛʦ ʪʨʘʢʪʘ (Bien et 

al., 2012). ɼʨʫʛʦʡ ʚʠʜ ʚʦʨʩʠʥʦʢ ï ɻ ʪʦ ʬʠʤʙʨʠʠ 1 ʪʠʧʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʦʞʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʩ ʧʦʤʦʱʴʶ ʘʜʛʝʟʠʥʘ FimH ʦʥʠ ʩʧʦʩʦʙʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʪʴʩʷ ʩ 

ʤʘʥʥʦʟʦʩʦʜʝʨʞʘʱʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʢ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ (Bien et al., 2012). 

ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʙʝʣʢʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʘʜʛʝʟʠʶ ʢ ʢʣʝʪʢʘʤ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ, 

ʷʚʣʷʝʪʩʷ S-ʬʠʤʙʨʠʘʣʴʥʳʡ ʘʜʛʝʟʠʥ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʘʣʦʚʳʭ 

ʢʠʩʣʦʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ. ɸʬʠʤʙʨʠʘʣʴʥʳʝ ʘʜʛʝʟʠʥʳ ï ɻ ʪʦ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʩʚʷʟʘʥʥʳʝ ʙʝʣʢʠ, ʦʧʦʩʨʝʜʫʶʱʠʝ ʢʦʣʦʥʠʟʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʘʬʠʤʙʨʠʘʣʴʥʳʡ ʘʜʛʝʟʠʥ 
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Afa ʦʧʦʩʨʝʜʫʝʪ ʘʜʛʝʟʠʶ ʢ ʫʨʦʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ. ɹʝʣʢʠ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ ï 

ʵʪʦ ʙʝʣʢʠ, ʚʩʪʨʦʝʥʥʳʝ ʚʦ ʚʥʝʰʥʶʶ ʤʝʤʙʨʘʥʫ ʢʣʝʪʦʢ E. coli. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ 

ʙʝʣʢʘ ʩʣʫʞʠʪ ʠʥʪʠʤʠʥ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʩʚʷʟʳʚʘʪʴʩʷ ʩʦ ʩʚʦʠʤ ʨʝʮʝʧʪʦʨʦʤ 

(ʪʨʘʥʩʣʦʮʠʨʦʚʘʥʥʳʡ ʨʝʮʝʧʪʦʨ ʠʥʪʠʤʠʥʘ ï Tir). Tir ʚʳʜʝʣʷʝʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʠʰʝʯʥʠʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʧʣʘʟʤʘʪʠʯʝʩʢʫʶ 

ʤʝʤʙʨʘʥʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʚʷʟʳʚʘʥʠʝ ʠʥʪʠʤʠʥʘ (Luo et al., 2000). 

ʊʦʢʩʠʥʳ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʚʨʝʞʜʝʥʠʠ ʢʣʝʪʦʢ ʭʦʟʷʠʥʘ, ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʡ 

ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʠʟʤʝʥʝʥʠʠ ʚʦʜʥʦ-ɻ ʣʝʢʪʨʦʣʠʪʥʦʛʦ ʦʙʤʝʥʘ, ʨʘʟʚʠʪʠʠ 

ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʠʩʪʝʤʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʇʦʨʦʦʙʨʘʟʫʶʱʠʝ ʪʦʢʩʠʥʳ ʩʝʤʝʡʩʪʚʘ RTX 

(ʦʪ ʘʥʛʣ. repeats in toxin), ʩʦʜʝʨʞʘʱʠʝ ʚ ʤʦʣʝʢʫʣʘʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʚʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʪ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʝ ʢʘʥʘʣʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʣʠʟʠʩʫ ʵʥʪʝʨʦʮʠʪʦʚ (Supotnitskiy, 2011). ʂ RTX-ʩʝʤʝʡʩʪʚʫ ʦʪʥʦʩʠʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʛʝʤʦʣʠʟʠʥ E. coli (HlyA), ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʦʨʦʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʨʘʟʨʫʰʝʥʠʠ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ (Alouf et al., 2005). ʊʦʢʩʠʥʳ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʩʠʥʪʝʟ 

ʙʝʣʢʘ, ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʨʠʙʦʩʦʤʥʫʶ ʈʅʂ (ʨʈʅʂ) ʠ ʬʘʢʪʦʨʳ ʵʣʦʥʛʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ 

(Supotnitskiy, 2011; Santos et al., 2021). ʂ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʰʠʛʘ-ʧʦʜʦʙʥʳʝ 

ʪʦʢʩʠʥʳ Stx1 ʠ Stx2, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ STEC. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʠʭ 

ʪʦʢʩʠʥʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʪʁ ʩ 28S ʨʈʅʂ, ʦʪʱʝʧʣʷʷ 

ʦʩʪʘʪʦʢ ʘʜʝʥʠʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ ʩʠʥʪʝʟ ʙʝʣʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ (Kavaliauskiene et al., 2017). ʊʦʢʩʠʥʳ, ʛʝʥʝʨʠʨʫʶʱʠʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ, ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʶ ʦʪʜʝʣʴʥʳʭ ʙʝʣʢʦʚ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ ʢʣʝʪʢʠ, ʦʥʠ ʘʢʪʠʚʠʨʫʶʪ ʚʪʦʨʠʯʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʥʘʨʫʰʘʪʴ ʢʣʶʯʝʚʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ (Supotnitskiy, 2011). ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ 

ʪʦʢʩʠʥʘ ʷʚʣʷʝʪʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʧʝʨʚʦʛʦ ʪʠʧʘ (CNF-

1), ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʙʝʣʢʘ 

RhoA, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʛʫʣʷʮʠʠ ʩʠʥʪʝʟʘ ʮʠʪʦʩʢʝʣʝʪʘ (Santos et al., 

2021). ʊʝʨʤʦʣʘʙʠʣʴʥʳʝ (LT) ʠ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ (STʘ ʠ STb) ʵʥʪʝʨʦʪʦʢʩʠʥʳ 

ʥʘʨʫʰʘʶʪ ʚʩʘʩʳʚʘʥʠʝ ʠʦʥʦʚ Na+, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʢʩʢʨʝʮʠʷ ʠʦʥʦʚ ʉl-, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʭʦʜʫ ʞʠʜʢʦʩʪʠ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʢʣʝʪʦʢ ʠ ʨʘʟʚʠʪʠʶ ʩʝʢʨʝʪʦʨʥʦʡ 

ʜʠʘʨʝʠ (Santos et al., 2021). ʉʫʱʝʩʪʚʫʶʪ ʝʱʝ ʜʚʝ ʛʨʫʧʧʳ ʪʦʢʩʠʥʦʚ: 
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ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʪʦʢʩʠʥʳ-ʘʢʪʠʚʘʪʦʨʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʊ-ʢʣʝʪʢʠ (Santos et al., 2021). 

ʌʘʢʪʦʨʳ ʟʘʱʠʪʳ ʠ ʚʳʞʠʚʘʥʠʷ ʧʦʤʦʛʘʶʪ ʙʘʢʪʝʨʠʷʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʠʩʪʝʤʝ 

ʢʦʤʧʣʝʤʝʥʪʘ, ʬʘʛʦʮʠʪʘʤ ʠ ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʵʪʠ ʜʝʪʝʨʤʠʥʘʥʪʳ ʚʳʷʚʣʷʶʪ ʫ ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 

E. coli, ʚʢʣʶʯʘʷ APEC, UPEC ʠ NMEC. ʂʘʧʩʫʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʡ 

ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ. ʆʥʘ ʤʦʞʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʩʚʷʟʳʚʘʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʧʦʛʣʦʱʝʥʠʶ ʙʘʢʪʝʨʠʡ 

ʬʘʛʦʮʠʪʘʤʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ E. coli ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ. ɻʝʥ iss (ʦʪ 

ʘʥʛʣ. increased serum survival) ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʙʘʢʪʝʨʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ Iss ʫʯʘʩʪʚʫʝʪ ʚ 

ʟʘʱʠʪʝ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ ʦʪ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʤʝʥʪʘ (Biran et al., 

2021). ɻʝʥ ompT ʢʦʜʠʨʫʝʪ ʧʨʦʪʝʘʟʫ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ OmpT, ʦʪʥʦʩʷʱʫʶʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ ʦʤʧʪʠʥʦʚ. ʕʪʦ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʝʨʠʥʦʚʘʷ ʧʨʦʪʝʘʟʘ, ʩʧʦʩʦʙʥʘʷ 

ʨʘʩʱʝʧʣʷʪʴ ʨʷʜ ʙʝʣʢʦʚ ʭʦʟʷʠʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʝʧʪʠʜʳ (Sarowska 

et al., 2019).  

1.3. ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ E. coli ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ɻʝʪʝʨʦʛʝʥʥʦʩʪʴ ʰʪʘʤʤʦʚ E. coli ʦʪʨʘʞʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ 

ʛʝʥʦʚ. ʀʟ-ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ (ʧʣʘʟʤʠʜʘʭ, ʚ ʩʦʩʪʘʚʝ ʙʘʢʪʝʨʠʦʬʘʛʦʚ, 

ʪʨʘʥʩʧʦʟʦʥʘʭ ʠ ʠʥʪʝʛʨʦʥʘʭ), ʚʦ ʚʩʝʤ ʤʠʨʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʩʣʫʯʘʝʚ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʤʠ E. coli (Andriukov et al., 2022).  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ɓ-ʣʘʢʪʘʤʘʤ, 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ, ʬʪʦʨʭʠʥʦʣʦʥʘʤ, ʪʝʪʨʘʮʠʢʣʠʥʘʤ, ʬʝʥʠʢʦʣʘʤ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ɓ-

ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʜʫʢʮʠʝʡ ɓ-ʣʘʢʪʘʤʘʟ, 

ʚʢʣʶʯʘʷ TEM, SHV, AmpC ʠ CTX-M (Poirel et al., 2018). ʆʩʦʙʦʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʛʝʥʳ ʩʝʤʝʡʩʪʚʘ blaCTX-M, ʢʦʜʠʨʫʶʱʠʝ ɓ-
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ʣʘʢʪʘʤʘʟʳ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ (ɹʃʈʉ). (Ewers et al., 2012). ʕʪʠ ʬʝʨʤʝʥʪʳ 

ʛʠʜʨʦʣʠʟʫʶʪ ʧʝʥʠʮʠʣʣʠʥʳ, ʮʝʬʘʣʦʩʧʦʨʠʥʳ, ʘʟʪʨʝʦʥʘʤ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʪʦʨʭʠʥʦʣʦʥʘʤ ʫ E. coli ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʡ 

ʚ ʭʨʦʤʦʩʦʤʥʳʭ ʛʝʥʘʭ gyrA ʠ parC. ʕʪʠ ʛʝʥʳ ʢʦʜʠʨʫʶʪ ʩʫʙʲʝʜʠʥʠʮʳ ɼʅʂ-ʛʠʨʘʟʳ ʠ 

ʪʦʧʦʠʟʦʤʝʨʘʟʳ IV ī ʦʩʥʦʚʥʳʭ ʤʠʰʝʥʝʡ ʬʪʦʨʭʠʥʦʣʦʥʦʚ. ʇʦʤʠʤʦ ʭʨʦʤʦʩʦʤʥʳʭ 

ʤʫʪʘʮʠʡ, ʫ E. coli h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʣʘʟʤʠʜʥʳʝ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʭʠʥʦʣʦʥʘʤ ī qnrA, qnrB, qnrC, qnrD ʠ qnrS (Poirel et al., 2018). ɹʝʣʢʠ Qnr ʟʘʱʠʱʘʶʪ 

ɼʅʂ-ʛʠʨʘʟʫ ʠ ʪʦʧʦʠʟʦʤʝʨʘʟʫ IV ʦʪ ʜʝʡʩʪʚʠʷ ʬʪʦʨʭʠʥʦʣʦʥʦʚ. ʉʘʤʠ ʧʦ ʩʝʙʝ qnr 

ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʳʞʠʚʘʥʠʶ ʙʘʢʪʝʨʠʡ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʥʪʠʙʠʦʪʠʢʘ, ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʧʦʣʥʦʛʦ 

ʧʦʜʘʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʠ (Strahilevitz et al., 2009).  

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʪʨʘʮʠʢʣʠʥʘʤ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʥʳʤ ʚʳʚʝʜʝʥʠʝʤ 

ʧʨʝʧʘʨʘʪʘ ʠʣʠ ʟʘʱʠʪʦʡ ʨʠʙʦʩʦʤ. ɻʝʥʳ tetA, tetB, tetC ʠ tetD ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ 

ʵʬʬʣʶʢʩʥʳʭ ʥʘʩʦʩʦʚ, ʩʥʠʞʘʶʱʠʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʪʝʪʨʘʮʠʢʣʠʥʦʚ. ʉʨʝʜʠ ʠʟʦʣʷʪʦʚ E. coli ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ tetA ʠ tetB (Thaker 

et al., 2010). ʂ ʦʩʥʦʚʥʳʤ ʛʝʥʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ ʦʪʥʦʩʷʪʩʷ catA1, 

cmlA, floR ʠ fexA. ɻʝʥʳ cat ʢʦʜʠʨʫʶʪ ʭʣʦʨʘʤʬʝʥʠʢʦʣ-ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ, 

ʠʥʘʢʪʠʚʠʨʫʶʱʠʝ ʧʨʝʧʘʨʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʘʮʝʪʠʣʠʨʦʚʘʥʠʷ. ɻʝʥʳ cmlA ʠ floR 

ʢʦʜʠʨʫʶʪ ʵʬʬʣʶʢʩʥʳʝ ʥʘʩʦʩʳ, ʧʨʠ ʵʪʦʤ floR ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪ ʫ ʠʟʦʣʷʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʣʦʨʬʝʥʠʢʦʣʫ ʠ 

ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ ʠ 

ʪʠʘʤʬʝʥʠʢʦʣʫ (Li et al., 2007). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʢʪʨ ʛʝʥʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ E. coli ʦʪʨʘʞʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ 

ʙʘʢʪʝʨʠʠ ʦʪ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

1.4. ɹʘʢʪʝʨʠʦʮʠʥʳ E. coli: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʪʨʘʪʝʛʠʡ, ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʙʘʢʪʝʨʠʦʮʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ. ɹʘʢʪʝʨʠʦʮʠʥʳ ï ɻ ʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʙʝʣʢʠ, 
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ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʙʘʢʪʝʨʠʷʤʠ ʠ ʧʦʜʘʚʣʷʶʱʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʪʦʛʦ ʞʝ 

ʚʠʜʘ ʠʣʠ ʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʪʫ ʞʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ 

(ɿʘʩʣʘʚʩʢʘʷ et al., 2019). ɼʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʩʚʷʟʳʚʘʥʠʠ ʩ 

ʨʝʮʝʧʪʦʨʥʳʤʠ ʙʝʣʢʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ 

ʢʣʝʪʢʫ-ʤʠʰʝʥʴ. ɹʘʢʪʝʨʠʦʮʠʥʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʝʮʝʧʪʦʨʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʧʦʛʣʦʱʝʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, ʚʠʪʘʤʠʥʦʚ. ɼʣʷ ʪʨʘʥʩʧʦʨʪʘ ʯʝʨʝʟ 

ʤʝʤʙʨʘʥʫ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʙʝʣʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʩʠʩʪʝʤʳ 

ʪʨʘʥʩʣʦʢʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫ E. coli ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʙʝʣʢʠ ʠʤʤʫʥʠʪʝʪʘ, 

ʟʘʱʠʱʘʶʱʠʝ ʢʣʝʪʢʠ ʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʇʦ ʧʨʠʩʫʪʩʪʚʠʶ ʨʝʮʝʧʪʦʨʦʚ, 

ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʘ, ʙʝʣʢʦʚ ʠʤʤʫʥʠʪʝʪʘ ʚʳʜʝʣʷʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʙʘʢʪʝʨʠʦʮʠʥʘʤ E. coli. ʏʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʢʦʣʠʮʠʥʘʤ ʰʪʘʤʤʳ ʠʤʝʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ ʨʝʮʝʧʪʦʨʥʳʝ ʙʝʣʢʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʫ 

ʪʨʘʥʩʣʦʢʘʮʠʠ. ʅʘ ʪʘʢʠʝ ʙʘʢʪʝʨʠʠ ʢʦʣʠʮʠʥʳ ʜʝʡʩʪʚʫʶʪ ʣʝʪʘʣʴʥʦ. ʋʩʪʦʡʯʠʚʳʝ ʢ 

ʢʦʣʠʮʠʥʘʤ ʰʪʘʤʤʳ ʚʢʣʶʯʘʶʪ ʠʤʤʫʥʥʳʝ ʰʪʘʤʤʳ (ʧʨʦʜʫʮʠʨʫʶʪ ʙʝʣʢʠ 

ʠʤʤʫʥʠʪʝʪʘ, ʠʥʘʢʪʠʚʠʨʫʶʱʠʝ ʢʦʣʠʮʠʥʳ), ʨʝʟʠʩʪʝʥʪʥʳʝ (ʥʝ ʩʦʜʝʨʞʘʪ ʨʝʮʝʧʪʦʨʦʚ 

ʢ ʜʘʥʥʦʤʫ ʢʦʣʠʮʠʥʫ), ʪʦʣʝʨʘʥʪʥʳʝ (ʙʘʢʪʝʨʠʠ ʩ ʜʝʬʝʢʪʘʤʠ ʪʨʘʥʩʣʦʢʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ) (Cao, Klebba, 2002). 

ʇʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʙʘʢʪʝʨʠʦʮʠʥʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʢʦʣʠʮʠʥʳ 

(25-80 ʢɼʘ) ʠ ʤʠʢʨʦʮʠʥʳ (<10ʢɼʘ). ʉʠʥʪʝʟ ʢʦʣʠʮʠʥʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʪʘʢʠʤ ʢʘʢ SOS-ʦʪʚʝʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʯʝʨʪʦʡ ʢʦʣʠʮʠʥʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʨʫʢʪʫʨʥʦ ʠʟʫʯʝʥʥʳʭ ʢʦʣʠʮʠʥʦʚ ʠʤʝʶʪ 

ʤʦʜʫʣʴʥʫʶ ʪʨʝʭʜʦʤʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ. ʆʪ N- ʢ C-ʢʦʥʮʫ ʚ ʤʦʣʝʢʫʣʝ ʚʳʜʝʣʷʶʪ: N-

ʢʦʥʮʝʚʦʡ ʜʦʤʝʥ ʪʨʘʥʩʣʦʢʘʮʠʠ (T-ʜʦʤʝʥ), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ 

ʢʦʣʠʮʠʥʘ ʯʝʨʝʟ ʥʘʨʫʞʥʫʶ ʤʝʤʙʨʘʥʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ; ʮʝʥʪʨʘʣʴʥʳʡ 

ʨʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʠʡ ʜʦʤʝʥ (R-ʜʦʤʝʥ), ʢʦʪʦʨʳʡ ʨʘʩʧʦʟʥʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʨʝʮʝʧʪʦʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ; C-ʢʦʥʮʝʚʦʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʜʦʤʝʥ (C-

ʜʦʤʝʥ), ʦʪʚʝʯʘʝʪ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʛʠʙʝʣʴ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ (Cascales et al., 2007). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʮʝʧʪʦʨʘ ʢʦʣʠʮʠʥʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ: BtuB (ʨʝʮʝʧʪʦʨ 

ʪʨʘʥʩʧʦʨʪʘ ʚʠʪʘʤʠʥʘ B12); Cir (ʨʝʮʝʧʪʦʨ ʪʨʘʥʩʧʦʨʪʘ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ 

ʩʦʝʜʠʥʝʥʠʡ); FepA (ʨʝʮʝʧʪʦʨ ʵʥʪʝʨʦʙʘʢʪʠʥʘ); Fiu (ʨʝʮʝʧʪʦʨ ʢʘʪʝʭʦʣʘʪʥʳʭ 
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ʩʠʜʝʨʦʬʦʨʦʚ); OmpF (ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʦʨʠʥʦʚʳʡ ʢʘʥʘʣ); ʜʨʫʛʠʝ ʙʝʣʢʠ ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ (Cascales et al., 2007). ɻʝʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʦʣʠʮʠʥʦʚ ʦʙʳʯʥʦ 

ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʪʦʢʩʠʥʘ, ʥʦ ʠ ʛʝʥ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʳʡ 

ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʟʘʱʠʱʘʶʱʠʡ ʢʣʝʪʢʫ-ʧʨʦʜʫʮʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʢʦʣʠʮʠʥʘ. ʋ ʥʝʢʦʪʦʨʳʭ ʢʦʣʠʮʠʥʦʚ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʟ ʢʣʝʪʢʠ ʩʚʷʟʘʥʦ ʩ ʣʠʟʠʩʦʤ 

ʯʘʩʪʠ ʧʨʦʜʫʮʠʨʫʶʱʝʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚ ʩʦʩʪʘʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʣʘʩʪʝʨʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʝʥ ʣʠʟʠʩʘ, ʢʦʜʠʨʫʶʱʠʡ ʙʝʣʦʢ, ʥʘʨʫʰʘʶʱʠʡ ʮʝʣʦʩʪʥʦʩʪʴ 

ʦʙʦʣʦʯʢʠ. ɼʨʫʛʠʝ ʢʦʣʠʮʠʥʳ ʤʦʛʫʪ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʙʝʟ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʣʠʟʠʩʘ 

ʢʣʝʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (Cascales et 

al., 2007). 

ʄʠʢʨʦʮʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩ ʨʠʙʦʩʦʤʘʣʴʥʦ-ʩʠʥʪʝʟʠʨʫʝʤʳʭ 

ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʝʧʪʠʜʦʚ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʄʠʢʨʦʮʠʥʳ ī ɻ ʪʦ ʙʘʢʪʝʨʠʦʮʠʥʳ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ 1ï10 ʢɼʘ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ E. coli. ʄʠʢʨʦʮʠʥʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʥʘ ʜʚʘ ʪʠʧʘ, 

I ʠ II, ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʛʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʠʜʝʨʥʦʛʦ ʧʝʧʪʠʜʘ (Yang 

et al., 2024). ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʤʠʢʨʦʮʠʥʦʚ ʢʣʘʩʩʘ I ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 ʢɼʘ, ʠ 

ʦʥʠ ʚʢʣʶʯʘʶʪ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʝʧʪʠʜʳ, ʪʘʢʠʝ ʢʘʢ 

MccB17, McC7-C51 ʠ MccJ25. ʄʠʢʨʦʮʠʥʳ ʢʣʘʩʩʘ II ʠʤʝʶʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ 5ï

10 ʢɼʘ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʧʦʜʢʣʘʩʩʘ, IIa ʠ IIb. ʂʣʘʩʩ IIa ʢʦʜʠʨʫʝʪʩʷ ʧʣʘʟʤʠʜʦʡ 

ʠ ʥʝ ʠʤʝʝʪ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠʣʠ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ 

(ʥʘʧʨʠʤʝʨ, MccL, MccV ʠ Mcc24), ʪʦʛʜʘ ʢʘʢ ʢʣʘʩʩ IIb ʢʦʜʠʨʫʝʪʩʷ ʭʨʦʤʦʩʦʤʥʳʤ 

ʛʝʥʦʤ ʩ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʥʘ ʉ-ʢʦʥʮʝ (ʥʘʧʨʠʤʝʨ, E492, M ʠ H47) 

(Yang et al., 2024).  

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ 

ʢʠʣʣʝʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʅʝʢʦʪʦʨʳʝ ʢʦʣʠʮʠʥʳ ʦʙʨʘʟʫʶʪ ʢʘʥʘʣʳ ʚ 

ʤʝʤʙʨʘʥʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʠʦʥʳ ʂ+, ʅ+ (ʤʠʢʨʦʮʠʥʳ ɽ492, V; ʢʦʣʠʮʠʥʳ ɸ, 

ɽ1, ʂ, ɯʘ, ɯʚ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʣʝʪʢʠ ʠ 

ʙʣʦʢʠʨʦʚʘʥʠʶ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (Cascales et al., 2007; ɹʘʣʢʦ, 

2012). ʊʘʢʠʝ ʙʘʢʪʝʨʠʦʮʠʥʳ ʥʘʟʳʚʘʶʪ ʢʘʥʘʣ(ʧʦʨʦ)-ʬʦʨʤʠʨʫʶʱʠʤʠ. ʂʦʣʠʮʠʥʳ ʩ 
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ʥʫʢʣʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʜʝʛʨʘʜʘʮʠʶ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʟʘ ʩʯʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦ- ʠ ʜʚʫʮʝʧʦʯʝʯʥʳʭ ʨʘʟʨʳʚʦʚ ɼʅʂ (ʢʦʣʠʮʠʥʳ ɽ2, ɽ7, E9), 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʚʢʣʶʯʝʥʠʷ ʪʠʤʠʥʘ ʚ ʤʦʣʝʢʫʣʫ ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʢʦʣʠʮʠʥ ɽ2, 

ʤʠʢʨʦʮʠʥ ɺ17), ʘ ʪʘʢʞʝ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʘ ɼʅʂ (ʤʠʢʨʦʮʠʥʳ ɺ17, J25). 

ʉʫʱʝʩʪʚʫʶʪ ʢʦʣʠʮʠʥʳ ʢʘʢ ʩ ɼʅʂʘʟʥʦʡ (E2, E7, E8, E9), ʪʘʢ ʠ ʩ ʈʅʂʘʟʥʦʡ (E3, E5, 

E6, E4, DF13) ʘʢʪʠʚʥʦʩʪʴʶ. ʅʘʧʨʠʤʝʨ, ʢʦʣʠʮʠʥ ɽ3 ʠ ʤʠʢʨʦʮʠʥ ʉ7 ʨʘʩʱʝʧʣʷʶʪ 16S 

ʨʠʙʦʩʦʤʘʣʴʥʫʶ ʈʅʂ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʛʥʝʪʝʥʠʶ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ, ʢʦʣʠʮʠʥʳ E5 ʠ 

D ʨʘʟʨʫʰʘʶʪ ʪʈʅʂ (ɹʘʣʢʦ, 2012). ɻʨʫʧʧʘ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ (ʵʥʟʠʤʥʳʭ) 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚʢʣʶʯʘʝʪ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʠʥʛʠʙʠʨʦʚʘʪʴ ʢʣʝʪʦʯʥʳʝ ʬʝʨʤʝʥʪʳ. 

ʅʘʧʨʠʤʝʨ, ʤʠʢʨʦʮʠʥ ʉ15 ʩʚʷʟʳʚʘʝʪ ʛʦʤʦʩʝʨʠʥ-ʆ-ʪʨʘʥʩʩʫʢʮʠʥʘʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʩʠʥʪʝʟʘ ʤʝʪʠʦʥʠʥʘ (ɹʘʣʢʦ, 2012). ɼʨʫʛʠʝ ʢʦʣʠʮʠʥʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʜʝʛʨʘʜʘʮʠʶ 

ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʠ ʚʳʟʳʚʘʝʪ ʣʠʟʠʩ 

ʙʘʢʪʝʨʠʡ (ʢʦʣʠʮʠʥ ʄ) (Cascales et al., 2007; ɹʘʣʢʦ, 2012). ʉʦʛʣʘʩʥʦ ʜʨʫʛʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʜʦʤʝʥʘ ʪʨʘʥʩʣʦʢʘʮʠʠ, 

ʢʦʣʠʮʠʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʂ ʛʨʫʧʧʝ ɸ ʦʪʥʦʩʷʪ 

ʙʘʢʪʝʨʠʦʮʠʥʳ, ʢʦʪʦʨʳʤ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʮʠʪʦʧʣʘʟʤʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʘ ʢʣʝʪʦʯʥʘʷ Tol-ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʘ (ʢʦʣʠʮʠʥʳ A, E1, 

E2, E3, K, L) (ɹʘʣʢʦ, 2012). ɺ ʛʨʫʧʧʫ ɺ ʚʭʦʜʷʪ ʢʦʣʠʮʠʥʳ, ʧʝʨʝʤʝʱʘʶʱʠʝʩʷ ʯʝʨʝʟ 

ʚʥʝʰʥʶʶ ʤʝʤʙʨʘʥʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʣʦʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Ton (ʢʦʣʠʮʠʥʳ 

B, Ia, Ib, V, D, M) (Braun et al., 2002). 

1.5. ʉʪʨʘʪʝʛʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ E. coli 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʭ 

ʧʨʦʜʫʢʮʠʠ ʠʟʫʯʘʣʠʩʴ ʚ ʢʦʣʣʝʢʮʠʷʭ E. coli ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʬʝʢʘʣʴʥʳʝ ʠʟʦʣʷʪʳ ʯʝʣʦʚʝʢʘ, ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʞʠʚʦʪʥʳʭ, 

ʘ ʪʘʢʞʝ ʧʘʪʦʛʝʥʥʳʝ ʠ ʟʦʦʥʦʟʥʳʝ ʠʟʦʣʷʪʳ (Gordon, OôBrien, 2006; Micenkov§ et al., 

2016; Micenkov§ et al., 2018). ʋ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʯʝʣʦʚʝʢʘ ʚʳʷʚʣʝʥʦ ʰʠʨʦʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʬʠʣʝʡ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʚʢʣʶʯʘʷ ColE1, ColIb, ColIa, ColM, 

MccH47 ʠ MccV. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʧʨʦʜʫʮʝʥʪʳ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʧʨʦʷʚʣʷʣʠ 
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ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʟʦʦʥʦʟʥʳʭ ʰʪʘʤʤʦʚ ʚ ʫʩʣʦʚʠʷʭ in 

vitro (Mazurek-Popczyk et al., 2020). ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʦʜʫʢʮʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʙʘʢʪʝʨʠʷʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʠʰʝʯʥʠʢʝ ʭʦʟʷʠʥʘ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪ ɹ

ʢʦʣʦʥʠʟʘʮʠʶ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ (Ben²tez-Chao et al., 2021). ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʣʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʧʨʠʟʥʘʢʦʚ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʢʠʰʝʯʥʦʡ 

ʵʢʦʩʠʩʪʝʤʝ. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ E. 

coli Nissle 1917 (EcN). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʨʦʮʠʥʳ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ EcN, ʧʦʜʘʚʣʷʶʪ 

ʨʦʩʪ Salmonella enterica ʠ ʘʜʛʝʟʠʚʥʦ-ʠʥʚʘʟʠʚʥʳʭ E. coli, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʠʰʝʯʥʠʢʘ (Sassone-Corsi et al., 2016; Liu et al., 

2023). 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʠʱʝʥʥʳʭ ʠʣʠ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ (Kim et al., 2010; Van Staden et al., 2012; Campion 

et al., 2013). ʕʪʠ ʧʝʧʪʠʜʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʫʟʢʦʩʧʝʮʠʬʠʯʥʳʝ ʘʥʪʠʤʠʢʨʦʙʥʳʝ 

ʘʛʝʥʪʳ, ʦʩʦʙʝʥʥʦ ʧʨʦʪʠʚ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʭ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʝʡ ʚ 

ʤʘʢʨʦʦʨʛʘʥʠʟʤʝ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʢʪʝʨʠʡ ʢ ʢʦʣʠʮʠʥʘʤ ʠ 

ʤʠʢʨʦʮʠʥʘʤ (Soltani et al., 2021). ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʙʘʢʪʝʨʠʦʮʠʥʳ, 

ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʮʠʥ ɽ492 ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʝ (Assega et al., 2025).   

1.6. ʀʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʪʘʤʤʦʚ E. coli ʚ ʦʪʥʦʰʝʥʠʠ ʨʠʩʢʦʚ ʠ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʤʝʥʝʥʠʷ 

ʂʘʢ ʦʙʩʫʞʜʘʣʦʩʴ ʚʳʰʝ, ʧʨʦʜʫʢʮʠʷ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʝʧʪʠʜʦʚ 

(ʙʘʢʪʝʨʠʦʮʠʥʦʚ) ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ E. coli. ʇʨʦʙʠʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʙʘʢʪʝʨʠʦʮʠʥ-

ʧʨʦʜʫʮʠʨʫʶʱʠʭ E. coli ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʷʤʳʤ ʧʦʜʘʚʣʝʥʠʝʤ ʧʘʪʦʛʝʥʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʦʮʠʥʳ ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, 

ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. ɹʘʢʪʝʨʠʦʮʠʥ-
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ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʰʪʘʤʤ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ: ʢʦʥʢʫʨʝʥʪʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʧʘʪʦʛʝʥʦʚ, ʠʟʤʝʥʝʥʠʝ 

ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʮʠʶ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʚʝʩʪʥʳʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ E. coli Nissle 1917 ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ ʤʠʢʨʦʮʠʥʦʚ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ, ʥʦ ʠ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʘ ʪʘʢʞʝ ʦʩʣʘʙʣʷʝʪ ʚʦʩʧʘʣʝʥʠʝ ʢʠʰʝʯʥʠʢʘ ʫ ʤʳʰʝʡ 

(Sassone-Corsi et al., 2016). ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʰʪʘʤʤ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʣʝʯʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʷʟʚʝʥʥʦʛʦ ʢʦʣʠʪʘ ʫ ʯʝʣʦʚʝʢʘ 

(Zhao et al., 2022). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥʳ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʯʠɦʝʥʥʳʭ 

ʤʠʢʨʦʮʠʥʘʭ (ʤʠʢʨʦʮʠʥ J25 ʠ ʤʠʢʨʦʮʠʥ C7): ʜʣʷ ʥʠʭ ʧʦʢʘʟʘʥʳ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʫʩʠʣʠʚʘʶʱʠʝ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ ʢʠʰʝʯʥʠʢʘ ʵʬʬʝʢʪʳ, 

ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʠ ʤʝʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ (Yu et al., 2022; Dai et al., 

2022; Dai et al., 2023). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Dai et al. ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʚʚʝʜʝʥʠʷ MccC7 ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ: 

ʜʦʙʘʚʣʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ MccC7 ʧʦʚʳʰʘʣʦ ʫʨʦʚʥʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʮʠʪʦʢʠʥʘ IL-

10, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ IgG ʠ IgM, ʘ ʪʘʢʞʝ ʩʝʢʨʝʮʠʶ sIgA ʚ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʝ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦ ʫʨʦʚʝʥʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʮʠʪʦʢʠʥʘ TNF (Dai et al., 2022). ʕʪʘ 

ʞʝ ʥʘʫʯʥʘʷ ʛʨʫʧʧʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʡ ʵʬʬʝʢʪ MccC7 ʚ 

ʤʦʜʝʣʠ ʤʳʰʝʡ ʩ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʝʡ, ʚʳʟʚʘʥʥʦʡ ʮʠʢʣʦʬʦʩʬʘʤʠʜʦʤ (Dai et al., 

2023). 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʰʪʘʤʤʦʚ ʷʚʣʷʶʪʩʷ 

ʩʠʜʝʨʦʬʦʨʳ ī ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʩʚʷʟʳʚʘʪʴ ʞʝʣʝʟʦ Feį  ʩ 

ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ. ɺ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʞʝʣʝʟʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ 

ʪʨʘʥʩʬʝʨʨʠʥʦʤ, ʣʘʢʪʦʬʝʨʨʠʥʦʤ, ʛʝʤʦʛʣʦʙʠʥʦʤ ʠ ʜʨʫʛʠʤʠ ʙʝʣʢʘʤʠ, ʧʦʵʪʦʤʫ 

ʜʦʩʪʫʧʥʦʩʪʴ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʙʘʢʪʝʨʠʡ ʦʛʨʘʥʠʯʝʥʘ. ʇʨʦʜʫʢʮʠʷ ʩʠʜʝʨʦʬʦʨʦʚ 

ʧʦʟʚʦʣʷʝʪ E. coli ʠʟʚʣʝʢʘʪʴ ʞʝʣʝʟʦ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʦʩʪ ʚ 

ʫʩʣʦʚʠʷʭ ʞʝʣʝʟʦʜʝʬʠʮʠʪʘ. ʋ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ 

ʩʠʜʝʨʦʬʦʨʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ 

ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ (Ahire et al., 2011). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʠʢʨʦʮʠʥʳ-ʩʠʜʝʨʦʬʦʨʳ, ʥʘʧʨʠʤʝʨ MccM ʠ MccH47. ʆʥʠ 
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ʠʩʧʦʣʴʟʫʶʪ ʨʝʮʝʧʪʦʨʳ ʪʨʘʥʩʧʦʨʪʘ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ 

ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʙʘʢʪʝʨʠʠ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʮʝʧʪʦʨʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʩʧʘʣʝʥʠʷ ʠ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ.  

ɸʜʛʝʟʠʷ ʢ ʩʣʠʟʠʩʪʦʤʫ ʩʣʦʶ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʫʩʣʦʚʠʝʤ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʙʘʢʪʝʨʠʷʤ ʫʜʝʨʞʠʚʘʪʴʩʷ ʚ 

ʢʠʰʝʯʥʦʡ ʥʠʰʝ, ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʟʘ ʫʯʘʩʪʢʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ 

ʢʦʥʪʘʢʪʫ ʧʘʪʦʛʝʥʦʚ ʩ ʵʧʠʪʝʣʠʝʤ, ʧʦʵʪʦʤʫ ʘʜʛʝʟʠʚʥʦʩʪʴ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

ʦʜʠʥ ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (Kline et al., 2009; Yoshida et al., 

2022). ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʜʛʝʟʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʚʢʣʶʯʘʷ ʬʠʤʙʨʠʠ 1-ʛʦ ʪʠʧʘ, ʢʫʨʣʠ, F1C-ʧʦʜʦʙʥʳʝ ʬʠʤʙʨʠʠ, ʦʙʱʠʝ ʧʠʣʠ 

E. coli ʠ ʘʬʠʤʙʨʠʘʣʴʥʳʝ ʘʜʛʝʟʠʥʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʙʦʣʝʝ ʘʜʛʝʟʠʚʥʳʝ ʰʪʘʤʤʳ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʟʘʢʨʝʧʣʝʥʠʶ 

ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʭʦʟʷʠʥʘ (Starkey et al., 2012; 

Zawistowska-Rojek, Tyski, 2020). ʆʜʥʘʢʦ ʚʳʨʘʞʝʥʥʘʷ ʘʜʛʝʟʠʚʥʦʩʪʴ ʥʝ ʚʩʝʛʜʘ 

ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʠʟʥʘʢʦʤ. ʉʣʠʰʢʦʤ ʵʬʬʝʢʪʠʚʥʦʝ ʠʣʠ 

ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʩʠʩʪʝʥʮʠʠ, ʚʳʪʝʩʥʝʥʠʶ 

ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʧʦʚʳʰʘʪʴ ʨʠʩʢ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ h ʪʘʤʤ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʚʨʝʤʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩʦ ʩʣʠʟʴʶ ʠ ʵʧʠʪʝʣʠʝʤ, ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʘʪʦʛʝʥʘʤʠ, ʥʦ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʨʠʟʥʘʢʦʚ ʠʥʚʘʟʠʠ, ʚʳʨʘʞʝʥʥʦʡ ʧʝʨʩʠʩʪʝʥʮʠʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ ʭʦʟʷʠʥʘ.  

ʆʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʥʦʚ ʠ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʤʝʥʩʘʣʴʥʦʛʦ ʰʪʘʤʤʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʶʪ ʛʝʥʦʤʥʳʝ ʦʩʪʨʦʚʘ ʠ ʧʣʘʟʤʠʜʳ, 

ʩʧʦʩʦʙʥʳʝ ʦʙʲʝʜʠʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʴʥʳʤ 

ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʰʪʘʤʤ E. coli Nissle 1917, ʠʤʝʶʱʠʡ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ 

ʧʨʠʤʝʥʝʥʠʷ, ʥʦ ʩʦʜʝʨʞʘʱʠʡ ʦʩʪʨʦʚ pks, ʩʚʷʟʘʥʥʳʡ ʩ ʩʠʥʪʝʟʦʤ ʛʝʥʦʪʦʢʩʠʥʘ 

ʢʦʣʠʙʘʢʪʠʥʘ (Nougayrd̄e et al., 2021). ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʜʣʠʪʝʣʴʥʘʷ ʠʩʪʦʨʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʟʘʤʝʥʷʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʥʦʤʥʫʶ ʦʮʝʥʢʫ. ɼʘʥʥʳʝ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʠ EcN ʦʩʪʘʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʙʩʫʞʜʝʥʠʷ: ʦʪʜʝʣʴʥʳʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʣʠ ʥʘʣʠʯʠʝ pks-ʦʩʪʨʦʚʘ ʠ ʚʦʟʤʦʞʥʳʝ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʨʘʙʦʪʳ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠ ʠʟʤʝʨʠʤʦʡ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ (Nougayrd̄e et al., 2021).  

ɸʥʪʠʛʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʰʪʘʤʤʦʚ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ ʠ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʞʠʚʳʭ ʠʣʠ ʢʣʝʪʦʯʥʳʭ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. O-ʘʥʪʠʛʝʥ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ, K-

ʘʥʪʠʛʝʥ ʢʘʧʩʫʣʳ, ʬʠʤʙʨʠʘʣʴʥʳʝ ʙʝʣʢʠ ʦʧʨʝʜʝʣʷʶʪ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʙʘʢʪʝʨʠʠ ʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʝʨʦʛʨʫʧʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ E. coli, ʥʦ ʥʝ ʩʦʜʝʨʞʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʦʚ 

ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ. ʊʘʢʠʝ ʠʟʦʣʷʪʳ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʥʦʩʠʪʝʣʠ 

ʘʥʪʠʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠʣʠ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʞʠʚʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʝʨʦʛʨʫʧʧʝ ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥʥʦʛʦ ʰʪʘʤʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʢʪʝʨʠʦʮʠʥʳ, ʩʠʜʝʨʦʬʦʨʳ ʠ ʘʜʛʝʟʠʥʳ ʬʦʨʤʠʨʫʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʷʜʨʦ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ E. coli. 

ɹʘʢʪʝʨʠʦʮʠʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ 

ʧʘʪʦʛʝʥʦʚ, ʩʠʜʝʨʦʬʦʨʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʳʞʠʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʞʝʣʝʟʘ, ʘ ʘʜʛʝʟʠʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʢʨʝʧʣʝʥʠʶ ʚ ʢʠʰʝʯʥʦʡ ʥʠʰʝ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ɻʪʠ ʞʝ ʧʨʠʟʥʘʢʠ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʫ ʧʘʪʦʛʝʥʥʳʭ h ʪʘʤʤʦʚ, ʧʦʵʪʦʤʫ ʠʭ ʦʮʝʥʢʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʦʣʥʦʛʦ ʛʝʥʦʤʥʦʛʦ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 
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ɻʃɸɺɸ 2. ʄɽʊʆɼʓ ʀ ʄɸʊɽʈʀɸʃʓ 

 

2.1. ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʠʟʦʣʷʪʳ ʠ ʰʪʘʤʤʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʦʣʷʪʳ ʫʨʦʧʘʪʦʛʝʥʥʦʡ E. coli (UPEC) 

(n=177), ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʤʦʯʠ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʝʢʮʠʷʤʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ; 

ʰʪʘʤʤʳ ʧʪʠʯʴʠʭ ʧʘʪʦʛʝʥʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʨʛʘʥʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ (APEC) (n=28); h ʪʘʤʤʳ E. coli, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 

ʬʝʢʘʣʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ (ʚʩʝʛʦ n=16), ʚ ʪʦʤ ʯʠʩʣʝ ʮʳʧʣʷʪ (n=2), ʢʫʨ 

(n=4), ʠʥʜʶʢʦʚ (n=7), ʧʝʨʝʧʝʣʦʚ (n=3); ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʚʩʝʛʦ n=56), ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʚ (n=49), ʢʨʦʣʠʢʦʚ (n=4) ʠ ʩʚʠʥʝʡ (n=3).  

ɺ ɻʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʦʮʝʥʢʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʩʢʣʝʪʦʯʥʳʭ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʩʫʧʝʨʥʘʪʘʥʪʦʚ) ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ hʪʘʤʤʦʚ 

E. coli ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-h ʪʘʤʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʝʚʳʝ ʠ ʨʝʬʝʨʝʥʩ-ʢʫʣʴʪʫʨʳ: 

ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli (E. coli BR4, E. coli BR35, E. coli BR37), ʜʠʘʨʝʝʛʝʥʥʳʝ 

E. coli (E. coli CA29, E. coli, CA43, E. coli CA46), E. coli ʆ157, Klebsiella pneumoniae 

ɸʊʉʉ 700603, Staphylococcus aureus ATCC 6538, Shigella flexneri, Salmonella 

enterica serotype Typhimurium (ʜʘʣʝʝ Salmonella Typhimurium), Pseudomonas 

aeruginosa ɸʊʉʉ 27853, Proteus mirabilis (ʊʘʙʣʠʮʘ 1). ʈʝʬʝʨʝʥʩ-h ʪʘʤʤʳ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʣʫʯʝʥʳ ʠʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɻʀʉʂ ʠʤ ʃ.ɸ. ʊʘʨʘʩʝʚʠʯʘ (ʌɻɹʋ çʅʎʕʉʄʇè ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ, ʄʦʩʢʚʘ). ʇʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ ʰʪʘʤʤʳ, ʜʝʧʦʥʠʨʦʚʘʥʥʳʝ ʚ Ex ʢʦʣʣʝʢʮʠʠ 

ʢʫʣʴʪʫʨ (the Ex culture collection) ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʃʶʙʣʷʥʳ (Univerza v Ljubljani, ʉʣʦʚʝʥʠʷ), ʙʳʣʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠʟ ʣʘʙʦʨʘʪʦʨʥʦʡ ʢʦʣʣʝʢʮʠʠ ʀʕɻʄ ʋʨʆ ʈɸʅ. ɼʠʘʨʝʝʛʝʥʥʳʝ 

ʰʪʘʤʤʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʄʠʭʘʡʣʦʚʩʢʘʷ ʠ ʜʨ., 2022). ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʰʪʘʤʤʦʚ ʢ ʜʠʘʨʝʝʛʝʥʥʳʤ ʧʘʪʦʪʠʧʘʤ ʦʧʨʝʜʝʣʷʣʠ ʜʝʪʝʢʮʠʝʡ ʤʘʨʢʝʨʥʳʭ ʛʝʥʦʚ STEC 

ʠ ETEC: stx1 (E. coli CA29), estI (E. coli CA43), stx2+estI (E. coli CA46).  
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ʊʘʙʣʠʮʘ 1 ī ʊʝʩʪ-h ʪʘʤʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʊʝʩʪ-h ʪʘʤʤ 
ʂʦʣʣʝʢʮʠʷ/ 

ʠʩʪʦʯʥʠʢ 

ʅʦʤʝʨ ʚ 

ʢʦʣʣʝʢʮʠʠ 

ʐʪʘʤʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

Escherichia coli BR4  
çEx culture collectionè, ʋʥʠʚʝʨʩʠʪʝʪ 

ʃʶʙʣʷʥʳ, ʉʣʦʚʝʥʠʷ 

L-5838 

Escherichia coli BR35 L-5865 

Escherichia coli BR37 L-5868 

Escherichia coli CA29 ʌʝʢʘʣʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʈʦʩʩʠʷ 

(ʄʠʭʘʡʣʦʚʩʢʘʷ ʠ ʜʨ., 2022) 

 Escherichia coli CA43 

Escherichia coli CA46 

Escherichia coli DH5a ʋʥʠʚʝʨʩʠʪʝʪ ʃʶʙʣʷʥʳ, ʉʣʦʚʝʥʠʷ  

Escherichia coli ʆ157 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʣʣʝʢʮʠʠ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɻʀʉʂ ʠʤ ʃ.ɸ. 

ʊʘʨʘʩʝʚʠʯʘ (ʌɻɹʋ çʅʎʕʉʄʇè 

ʄʠʥʟʜʨʘʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

240329 

Klebsiella pneumoniae subsp. 

pneumoniae ɸʊʉʉ 700603 
B-7474 

Proteus mirabilis ̄ʅ-237 160120 

Pseudomonas aeruginosa ɸʊʉʉ 27853 41501 

Staphylococcus aureus ATCC 6538 

(FDA 209P)  
201108 

Shigellʘ flexneri ̄ 170 232151 

Salmonella enterica serovar 

Typhimurium ˉ1135 

ʌʝʢʘʣʠʠ ʧʘʮʠʝʥʪʘ ʩ ʦʩʪʨʳʤ ʵʥʪʝʨʠʪʦʤ ʚ 

ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʰʪʘʤʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ 

Escherichia coli ʄ-17 ʂʦʤʤʝʨʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çʂʦʣʠʙʘʢʪʝʨʠʥè  

L. fermentum 90ʊ-ʉ4 

ʇʨʝʜʦʩʪʘʚʣʝʥʳ ʅʇʆ çɹʠʦʤʝʜè  

 

L. plantarum 8ʈ-ɸ3  

L. acidophilus ʂ3ʐ24  

ʐʪʘʤʤ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʝʢʮʠʠ in vivo 

Escherichia coli ʉ55 
ʌʝʢʘʣʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʝʜʧʨʠʷʪʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʈʦʩʩʠʷ 
 

 

ʐʪʘʤʤ E. coli ʄ-17 ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʂʦʣʠʙʘʢʪʝʨʠʥè (ɸʆ çʅʇʆ çʄʀʂʈʆɻɽʅè, ʈʦʩʩʠʷ) ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʷ ʩʨʘʚʥʝʥʠʷ. ʂʫʣʴʪʫʨʳ L. fermentum 90ʊ-ʉ4, L. plantarum 8ʈ-ɸ3 ʠ 

L. acidophilus ʂ3ʐ24 ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʅʇʆ çɹʠʦʤʝʜè (ʇʝʨʤʴ, ʈʦʩʩʠʷ) 

ʅʝʩʯʠʩʣʷʝʚʳʤ ɺ.ɸ. ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʦʮʝʥʢʠ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʡ ʰʪʘʤʤ 

E. coli C55 ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʪʝʣʝʥʢʘ ʩ ʜʠʘʨʝʝʡ. E. coli C55 ʧʨʦʜʫʮʠʨʦʚʘʣ ʢʠʰʝʯʥʳʝ 

ʪʦʢʩʠʥʳ (Stx1, East1, EhxA) ʠ ʙʳʣ ʫʩʪʦʡʯʠʚ ʢ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ 
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(ʘʤʧʠʮʠʣʣʠʥ, ʮʝʬʪʨʠʘʢʩʦʥ, ʮʝʬʝʧʠʤ, ʮʝʬʦʧʝʨʘʟʦʥ). ʕʪʦʪ ʰʪʘʤʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ. 

ɺʩʝ ʰʪʘʤʤʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Lactobacillus spp., ʚʳʨʘʱʠʚʘʣʠ ʚ ʙʦʛʘʪʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʃʫʨʠʘ-ɹʝʨʪʘʥʠ (LB-ʩʨʝʜʘ, çAmrescoè, ʉʐɸ) ʧʨʠ 37Áʉ. 

ʂʦʥʪʨʦʣʴ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʠʟʤʝʨʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ 

ʧʣʘʥʰʝʪʥʦʤ ʨʠʜʝʨʝ Tecan Infinite ʄ1000 (ɸʚʩʪʨʠʷ) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 600 ʥʤ 

(OD600). ʐʪʘʤʤʳ Lactobacillus spp. ʚʳʨʘʱʠʚʘʣʠ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʈʉ-

5 (ʅʀʎʌ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) ʠʣʠ LART ʚ ʪʝʯʝʥʠʝ 4 ʩʫʪʦʢ ʧʨʠ 37Áʉ ʚ 

ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ.  

2.2. ɺʳʜʝʣʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ɼʅʂ  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʢʣʝʪʢʠ ʨʘʟʨʫʰʘʣʠ ʤʝʪʦʜʦʤ ʪʝʨʤʦʣʠʟʠʩʘ: ʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʙʠʦʤʘʩʩʫ ʚ ʩʚʝʨʭʯʠʩʪʦʡ ʚʦʜʝ ʧʨʦʛʨʝʚʘʣʠ 15 ʤʠʥ ʧʨʠ 97Áʉ ʚ ʪʚʝʨʜʦʪʝʣʴʥʦʤ 

ʪʝʨʤʦʩʪʘʪʝ çʊʝʨʤʠʪè (ʈʦʩʩʠʷ), ʧʨʦʙʳ ʦʭʣʘʞʜʘʣʠ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 5 ʤʠʥ ʧʨʠ 

13000 ʦʙ/ʤʠʥ. ʂʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 

Nanodrop ND-2000. ʉʫʧʝʨʥʘʪʘʥʪʳ ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʠʩʪʳʝ ʵʧʧʝʥʜʦʨʬʳ ʠ ʭʨʘʥʠʣʠ ʧʨʠ 

-20ęʉ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

2.3. ɼʝʪʝʢʮʠʷ ʛʝʥʦʚ ʤʝʪʦʜʦʤ ʇʎʈ 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʰʪʘʤʤʦʚ ʢ ʚʠʜʫ E. coli ʧʦʜʪʚʝʨʞʜʘʣʠ ʧʫʪʝʤ ʜʝʪʝʢʮʠʠ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ ɓ-ʛʣʶʢʫʨʦʥʠʜʘʟʳ ʤʝʪʦʜʦʤ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ uidA-

F/uidA-R. ʅʝʢʣʦʥʘʣʴʥʦʩʪʴ ʠʟʦʣʷʪʦʚ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩ ʧʦʤʦʱʴʶ rep-ʇʎʈ ʩ 

ʧʨʘʡʤʝʨʘʤʠ ERIC1/2. 

ʄʝʪʦʜʦʤ ʇʎʈ ʧʦ ʢʦʥʝʯʥʦʡ ʪʦʯʢʝ ʜʝʪʝʢʪʠʨʦʚʘʣʠ 30 ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

(ʤʠʢʨʦʮʠʥʦʚ B17, H47, J25, V, M, C7, L; ʢʦʣʠʮʠʥʦʚ ï A, B, D, E1, E2, E3, E4, E5, E6, 

E7, E8, E9, Ia, Ib, Js, K, M, N, S4, U, Y, 5, 10); 24 ʛʝʥʘ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʢʦʜʠʨʫʶʱʠʭ 

ʘʜʛʝʟʠʥʳ (afa/draBC, fimH, papC, sfaDE, upaG, flu), ʪʦʢʩʠʥʳ (hlyA, hlyF, eastI, eltA, 

estI, estII, stx1, stx2, ehxA, cnf1, clbA), ʧʨʦʪʝʢʪʠʥʳ (iss, ompT, kpsMTII), ʙʝʣʢʠ ʩʠʩʪʝʤ 

ʧʦʛʣʦʱʝʥʠʷ ʞʝʣʝʟʘ (iha, chuA, iroN, iutA); 15 ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ɓ-ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ (blaTEM, blaSHV, 
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blaCTX-M, blaCMY), ʪʝʪʨʘʮʠʢʣʠʥʘʤ (tetA, tetB, tetM, tet(X)), ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ (cmlA, 

catA1, floR) ʠ ʬʪʦʨʭʠʥʦʣʦʥʘʤ (qnrA, qnrB, qnrS, qepA); ʛʝʥʘ-ʨʝʛʫʣʷʪʦʨʘ 

ʢʦʥʲʶʛʘʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʘ (traJ) ʠ ʠʥʪʝʛʨʦʥʦʚ ʢʣʘʩʩʘ I. ʐʪʘʤʤʳ E. coli ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʥʘ ʥʘʣʠʯʠʝ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ: HPI, SHI-2, Tia, EspC, She, 

LEE, O-island. ʇʝʨʝʯʠʩʣʝʥʥʳʝ PAI ʙʳʣʠ ʜʝʪʝʢʪʠʨʦʚʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʤʘʨʢʝʨʥʳʤ 

ʛʝʥʘʤ: irp2 (ʤʘʨʢʝʨ HPI, ʢʦʜʠʨʫʶʱʠʡ ʠʝʨʩʠʥʠʘʙʘʢʪʠʥ), iutA (ʛʝʥ SHI-2, 

ʢʦʜʠʨʫʶʱʠʡ ʨʝʮʝʧʪʦʨ ʘʵʨʦʙʘʢʪʠʥʘ), tia (ʛʝʥ Tia, ʢʦʜʠʨʫʶʱʠʡ ʠʥʚʘʟʠʥ), espC (ʛʝʥ 

EspC, ʢʦʜʠʨʫʶʱʠʡ ʵʥʪʝʨʦʪʦʢʩʠʥ), pic (ʛʝʥ She, ʢʦʜʠʨʫʶʱʠʡ ʩʝʨʠʥʦʚʫʶ ʧʨʦʪʝʘʟʫ); 

eaeA (ʛʝʥ LEE, ʢʦʜʠʨʫʶʱʠʡ ʠʥʪʠʤʠʥ), lifA/efa1 (ʛʝʥ O-island, ʢʦʜʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

ʘʜʛʝʟʠʠ ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ EHEC). ʇʨʘʡʤʝʨʳ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ 

ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʘʚʪʦʨʦʚ (ʆʆʆ çɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ) (ʊʘʙʣʠʮʘ 2). 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʘʢʮʠʦʥʥʳʭ ʩʤʝʩʷʭ ʦʙʲʝʤʦʤ 20 ʤʢʣ, ʩʦʜʝʨʞʘʱʠʭ 3 

ʤʢʣ ʤʘʪʨʠʯʥʦʡ ɼʅʂ, ʧʦ 2,5 ʤʢʣ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

10 ʤʢʄ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʫʶ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ 5X ScreenMix 

(ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ). ʇʦʩʣʝ ʘʤʧʣʠʬʠʢʘʮʠʠ 10 ʤʢʣ ʢʘʞʜʦʡ ʇʎʈ-ʩʤʝʩʠ ʨʘʟʜʝʣʷʣʠ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1,2%-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʘʨʦʟʳ E 

(çɼʠʘɻʝʥè, ʈʦʩʩʠʷ). ɻʝʣʠ ʦʢʨʘʰʠʚʘʣʠ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 

ʤʛ/ʤʣ. ɸʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʛʝʣʝʡ Gel-DocXR (Bio-Rad, ʉʐɸ). ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʝʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʰʪʘʤʤʳ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʠʟ ʣʦʢʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʢʦʣʣʝʢʮʠʠ 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʆ ʈɸʅ (ʇʝʨʤʴ, ʈʦʩʩʠʷ). ɺ 

ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ, ʩʚʦʙʦʜʥʫʶ ʦʪ ʥʫʢʣʝʘʟ. 
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ʊʘʙʣʠʮʘ 2 ī ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ (Tm) ʠ ʨʘʟʤʝʨ r

ʧʨʦʜʫʢʪʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʷʜʘ ʛʝʥʦʚ E. coli 

ɻʝʥ/ 

ʤʠʰʝʥʴ 
ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (5ᾳï3ᾳ) 

Tm, 

ÁC 

ʈʘʟʤʝʨ, 

ʧ.ʥ. 
ʀʩʪʦʯʥʠʢ 

ɻʝʥʳ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ColE1 
F: TGTGGCATCGGGCGAGAATA 

R: CTGCTTCCTGAAAAGCCTTTT 
55 650 

Gordon et 

al., 1998 
ColE7 

F: 

CCCTCCCTGACTTGACAGAGAAAATAATGGCG 

R: GCCTCTGTGTAATCACTAATACTATTTTTCAG 

55 1894 

ColK 
F: GGTGATGTGAATAAACAGAAGG 

R: CAGCGTGACAAACAAAGG 
55 792 

Schamberge

r et al., 

2004 

ColIa 
F: GCATGCAAATGACGCTCTTA 

R: GAGGACGCCAGTTCTCTGTC 
55 473 

ColIb 
F: AACGAGTGGGTCGATGATTC 

R: CCTTTTCTGCGCTCGTATTC 
55 464 

ColB 
F: AAGAAAATGACGAGAAGACG 

R: GAAAGACCAAAGGCTATAAGG 
55 493 

ColM 
F: CATCACCATCAACTAACTTACC 

R: CTCTTTACCAGAAAACATCG 
55 737 

Col10 
GGTTACCGGATTTCCTGGAT 

TTCTAGATGCTTGGCCCACT 
60 448 

Ġmajs et al., 

2010 

Col5 
CATTGGCAAAAGCGAAATCT 

TGCAACTCTGGAAACAATCG 
60 443 

ColD 
CTGGACTGCTGCTGGTGATA 

GAAGGTGCGCCTACTACTGC 
60 420 

ColE2 
TGATGCTGCTGCAAAAGAG 

TTCAAAGCGTTCCCTACCAC 
60 409 

ColE3 
TAAGCAGGCTGCATTTGATG 

TCGGATCTGGACCTTTCAAC 
60 413 

ColE4 
GAAGGCTGCATTTGATGCT 

CGGATCCGGACCTTTAATTT 
60 409 

ColE5 
TAAGCAGGCTGCATTTGATG 

TTGAATTCTCGAATCGTCCA 
60 430 

ColE6 
ACCGAACGTCCAGGTGTT 

TTTAGCCTGTCGCTCCTGAT 
60 399 

ColE8 
TAAGCAGGCTGCATTTGATG 

GACTGATTGGCTTGTCGTGA 
60 449 

ColE9 
TAAGCAGGCTGCATTTGATG 

GACTTTTCTCCCTCCGACCT 
60 418 

ColJs 
TCAAAATGTTTGGGCTCCTC 

TAATCTGCCCTGTCCCACTG 
60 254 

ColN 
AGCTTGGCGAGTATCTTGGA 

CAACACAGCCCCGAATAAAC 
60 401 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ColS4 
TATATGGCCCAACTGCTGGT 

CGTAAGGACGGACACCTGTT 
60 456 

Ġmajs et al., 

2010 

ColU 
TGATTGCTGCGAGAAAAATG 

TCTGACAGCCTCTCCCTGTT 
60 485 

ColY 
GCAGGCAGAAAAGAACAAGG 

CGGACGTTATTTGCCTTCAT 
60 477 

ColA 
CGTGGGGAAAAGTCATCATC 

GCTTTGCTCTTTCCTGATGC 
60 475 

MccL 
F: GGTAAATGATATATGAGAGAAATAACGTTA 

R: TTTCGCTGAGTTGGAATTTCCTGCTGCATC 
60 233 

MccC7 
F: CGTTCAACTGTTGCAATGCT 

R: AGTTGAGGGGCGTGTAATTG 
60 134 

MccV 
F: CACACACAAACGGGAGCTGTT 

R: CTTCCCGCAGCATAGTTCCAT 
55 680 

Johnson, 

Stell, 2000 

MccJ25 
F: TCAGCCATAGAAAGATATAGGTGTACCAAT 

R: TGATTAAGCATTTTCATTTTAATAAAGTGT 
55 175 

Gordon, 

O'Brien, 

2006 

MccB17 
F: TCACGCCAGTCTCCATTAGGTGTTGGCATT 

R: TTCCGCCGCTGCCACCGTTTCCACCACTAC 
55 135 

MccH47 
F: CACTTTCATCCCTTCGGATTG 

R: AGCTGAAGTCGCTGGCGCACCTCC 
55 227 

MccM 
F: CGTTTATTATTTTATGCATA 

R: AAACGGAAGAATGGATGATCTCGCAAA 
55 456 

ɻʝʥʳ ʧʘʪʦʛʝʥʥʦʩʪʠ 

fimH 
F: CAGCGATGATTTCCAGTTTGTGTG 

R: TGCGTACCAGCATTAGCAATGTCC 
64 461 

Guiral et 

al., 2011 

afa/ 

draBC 

F: GGCAGAGGGCCGGCAACAGGC 

R: CCCGTAACGCGCCAGCATCTC 
63 592 

Johnson, 

Stell, 2000 

papC 
F: GACGGCTGTACTGCAGGGTGTGGCG 

R: ATATCCTTTCTGCAGGGATGCAATA 
65 328 

Nowrouzian 

et al., 2003 
sfaDE 

F: CTCCGGAGAACTGGGTGCATCTTAC 

R: CGGAGGAGTAATTACAAACCTGGCA 
65 410 

upaG 
F: GATAGGCAAGGACGCAAGA 

R: GGTCGCAATATCCGTAGT 
58 1218 

O'Hara et 

al., 2018 

usp 
F: ATGCTACTGTTTCCGGGTAGTSTGT 

R: CATCRTGTAGTCKGGGSGTAACAAT 
68 1017 

Nakano et 

al., 2001 

iha 
F: CTGGCGGAGGCTCTGAGATCA 

R: TCCTTAAGCTCCCGCGGCTGA 
63 827 

Chapman et 

al., 2006 

hlyA 
F: GTCTGCAAAGCAATCCGCTGCAAATAAA 

R: CTGTGTCCACGAGTTGGTTGATTAG 
58 561 

Ker®nyi et 

al., 2005 

hlyF 
F: TCGTTTAGGGTGCTTACCTTCAAC 

R: TTTGGCGGTTTAGGCATTCC 
51 444 

Moulin-

Schouleur 

et al., 2007 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapman%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=16820472
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapman%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=16820472
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ker%26%23x000e9%3Bnyi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15956433
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eltA 
F: GGCGACAGATTATACCGTGC 

R: CCGAATTCTGTTATATATGTC 
58 696 

Chapman et 

al., 2006 

estI 
F: TCTTTCCCCTCTTTTAGTCAG 

R: ACAGGCAGGATTACAACAAAG 
58 166 

Chapman et 

al., 2006 

estII 
F: ATCGCATTTCTTCTTGCATC 

R: GGGCGCCAAAGCATGCTCC 
58 172 

stx1 
F: ATAAATCGCCTATCGTTGACTAC 

R: AGAACGCCCACTGAGATCATC 
60 180 

stx2 
F: GGCACTGTCTGAAACTGCTCC 

R: TCGCCAGTTATCTGACATTCTG 
60 255 

eastI 
F: CCATCAACACAGTATATCCGA 

R: GGTCGCGAGTGACGGCTTTGT 
45 111 

ehxA 
F: GCATCATCAAGCGTACGTTCC 

R: AATGAGCCAAGCTGGTTAAGCT 
60 534 

cnf1 
F: CTGACTTGCCGTGGTTTAGTCGG 

R: TACACTATTGACATGCTGCCCGGA 
59 1295 

Kuhar et al., 

1998 

iroN 
F: AAGTCAAAGCAGGGGTTGCCCG 

R: GACGCCGACATTAAGACGCAG 
64 925 

Johnson, 

Stell, 2000 

iutA 
F: GGCTGGACATCATGGGAACTGG 

R: CGTCGGGAACGGGTAGAATCG 
65 301 

Nowrouzian 

et al., 2003 

iss 
F: CAGCAACCCGAACCACTTGATG 

R: AGCATTGCCAGAGCGGCAGAA 
63 323 

Jonson e et 

al., 2008 
ompT 

F: TCATCCCGGAAGCCTCCCTCACTACTAT 

R: TAGCGTTTGCTGCACTGGCTTCTGATAC 
63 469 

kpsMTII 
F: GCGCATTTGCTGATACTGTTG 

R: CATCCAGACGATAAGCATGAGCA 
60 270 

Jonson, 

Stell, 2000 

clbA 
F: ATGAGGATTGATATATTAATTGGACA 

R: TCAATTCTGCCCATTTGACG 
50 735 

Eklºf et al., 

2017 

chuA 
F: ATGGTACCGGACGAACCAAC  

R: TGCCGCCAGTACCAAAGACA 
59 288 

Clermont et 

al., 2013 

ʆʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ 

She 
F: ATTCTTCTGGCTGGCATTCC 

R: CGGGATTAGAGACTATTGTTGC 
57 606 

Naderi et 

al., 2016 

HPI 
F: AAGGATTCGCTGTTACCGGAC 

R: TCGTCGGGCAGCGTTTCTTCT 
61 287 

Tia 
F: CGGGATCCGATGAGAGCAAAACAGGCTT 

R: GGGGTACCGAAATGATAAGTTACCCC 
45 756 

EspC 
F: GCTCAACTAAATATTGATAATGTATG 

R: CCCAGCCCCAACCCTGAAAC 
54 453 

O-

islands 

F: GAACAAAGAACATTTTCACCAGTTC 

R: CTTTCAGGTGGGGAACCCG 
58 521 

LEE 
F: GACCCGGCACAAGCATAAGC 

R: CCACCTGCAGCAACAAGAGG 
60 384 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=10608775
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

SHI-2 
F: AATCAATGGCTATTCCCGCTG 

R: CGCTTCACTTCTTTCACTGACAGG 
59 239 

Naderi et 

al., 2016 

ɻʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

blaTEM 
F: ATCAGCAATAAACCAGC 

R: CCCCGAAGAACGTTTTC 
56 516 

Aleisa, 

2013 

blaCTX-M 
F: CGCTTTGCGATGTGCAG 

R: ACCGCGATATCGTTGGT 
52 551 

Ahmed et 

al., 2007 

blaSHV 
F: TCGCCTGTGTATTATCTCCC 

R: CGCAGATAAATCACCACAATG 
52 768 

Aleisa, 

2013 

blaCMY 
F: GCAGGCYATTCCGGGTATG 

R: GCYACGTAGCTGCCAAAYCC 
55 915 

Koo and 

Woo, 2012 

tetA 
F: TTTCGGGTTCGGGATGGT 

R: CAGGCAGAGCAAGTAGAGGG 
56 915 

Zhang et 

al., 2012 

tetM 
F: ATCCTTTCTGGGCTTCCATTG 

R: CCGAGCAGGGATTTCTCCAC 
58 436 

Allen et al., 

2011 

tet(X) 
F: CCGTTGGACTGACTATGGC 

R: TCAACTTGCGTGTCGGTAA 
56 475 

Sun et al., 

2020 

catA1  
F: CGCCTGATGAATGCTCATCCG 

R: CCTGCCACTCATCGCAGTAC 
51 457 

Saeed et al., 

2009 

cmlA 
F: TACTCGGATCCATGCTGGCC 

R: TCCTCGAAGAGCGCCATTGG 
65 578 

Hendriksen 

et al., 2008 

floR 
F: GAACACGACGCCCGCTAT 

R: TTCCGCTTGGCCTATGAG 
54 601 

Yu et al., 

2021 

qnrA  
F: ATTTCTCACGCCAGGATTTG 

R: GATCGGCAAAGGTTAGGTCA 
51 516 

Firoozeh et 

al., 2014 

qnrB 
F: GATCGTGAAAGCCAGAAAGG R: 

ACGATGCCTGGTAGTTGTCC 
51 469 

Firoozeh et 

al., 2014 

qnrS 
F: ACGACATTCGTCAACTGCAA 

R: TAAATTGGCACCCTGTAGGC 
57 417 

Moawad et 

al., 2017 

qepA 
F: CGTGTTGCTGGAGTTCTTC 

R: CTGCAGGTACTGCGTCATG 
60 403 

Cattoir et 

al., 2008 

aacC2 
F: TAGAGGAGATATCGCGATGC 

R: ATTATCATTGTCGACGGCCT 
56 896 

Aleisa, A. 

M., 2013 

ʇʨʦʯʠʝ 

traJ 
F: TCCAAAAAATGATGATGAAT 

R: ATAGGAACCTCCTCACAAAG 
55 226 

Ļitar et al., 

2010 

ʀʥʪʝʛʨʦ

ʥʳ 

ʢʣʘʩʩʘ 1 

F: GGCATCCAAGCAGCAAG 

R: AAGCAGACTTGACCTGA 
55 - 

L®vesque et 

al., 1995 

uidA 
F: TATGGAATTTCGCCGATTTT 

R: TGTTTGCCTCCCTGCTGCGG 
55 166 

Godambe et 

al., 2017 

ERIC1 CACTTAGGGGTCCTCGAATGTA 40 - Versalovic 

et al., 1991 ERIC2 AAGTAAGTGACTGGGGTGAGCG 40 - 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=17720829
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2.4. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠ ʩʙʦʨʢʘ ʛʝʥʦʤʦʚ hʪʘʤʤʦʚ E. coli  

ʇʦʣʥʦʛʝʥʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ʠ ʧʨʠ 

ʫʯʘʩʪʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʣʠʟʘ ʤʝʪʘʛʝʥʦʤʦʚ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ çʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʛʝʥʘ ʈɸʅè 

(ʄʦʩʢʚʘ). ɻʝʥʦʤʥʫʶ ɼʅʂ ʰʪʘʤʤʦʚ E. coli ʚʳʜʝʣʷʣʠ ʠʟ ʥʦʯʥʳʭ ʢʫʣʴʪʫʨ, 

ʚʳʨʘʱʝʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 ÁC, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ GeneJET Genomic 

DNA Purification Kit (Thermo Scientific, ʉʐɸ). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʣʘʪʬʦʨʤʝ Oxford Nanopore Technologies (ONT). ɹʠʙʣʠʦʪʝʢʠ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʛʦʪʦʚʠʣʠ ʠʟ ʥʝʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ɼʅʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ Native Barcoding 

Kit (SQK-NBD114-24; ONT, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʩ ʦʙʦʛʘʱʝʥʠʝʤ ʜʣʠʥʥʳʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ɼʅʂ ʩ ʧʦʤʦʱʴʶ Long Fragment Buffer ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʠ ʥʘ ʧʨʠʙʦʨʝ MinION ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʪʦʯʥʦʡ ʷʯʝʡʢʠ R10.4.1 (FLO-MIN114; ONT, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʪʨʘʥʩʣʦʢʘʮʠʠ 400 ʧ.ʦ./ʩ. ʇʦʢʨʳʪʠʝ ʩʦʩʪʘʚʠʣʦ 132x-188x, ʢʘʯʝʩʪʚʦ ʧʨʦʯʪʝʥʠʡ ʚʩʝʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 99,9% (ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʥʫʢʣʝʦʪʠʜʘ 0,1%). ɹʝʡʩ-

ʢʦʣʣʠʥʛ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Guppy 6.0.1 ʚ ʨʝʞʠʤʝ çhacè. ʏʝʨʥʦʚʳʝ 

ʩʙʦʨʢʠ ʛʝʥʦʤʦʚ ʧʦʣʫʯʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Flye ʚʝʨʩʠʠ 2.9.1. ɿʘʪʝʤ ʩʙʦʨʢʠ 

ʧʦʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ Medaka ʚʝʨʩʠʠ 1.7.2 ʥʘ ʦʩʥʦʚʘʥʠʠ ONT-ʨʠʜʦʚ, ʘ ʛʨʘʬʳ 

ʩʙʦʨʦʢ ʚʨʫʯʥʫʶ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Bandage ʚʝʨʩʠʠ 0.8.1. 

2.5. ɸʥʥʦʪʘʮʠʷ ʠ ʘʥʘʣʠʟ ʛʝʥʦʤʦʚ ʰʪʘʤʤʦʚ E. coli   

ʉʙʦʨʢʠ ʛʝʥʦʤʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʣʴʮʝʚʳʝ ʨʝʧʣʠʢʦʥʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʘʥʥʦʪʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PGAP ʚʝʨʩʠʠ 6.1. ɻʝʥ rʧʘʪʦʛʝʥʥʦʩʪʠ ʚʳʷʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ VirulenceFinder ʚʝʨʩʠʠ 2.0 ʠ VRprofile2; ʛʝʥʳ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ī ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Abricate ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʘʟʳ ʜʘʥʥʳʭ NCBI AMRFinderPlus. ʇʦʠʩʢ ʤʫʪʘʮʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ResFinder ʚʝʨʩʠʠ 4.1. 

ɻʝʥʳ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʧʨʝʜʩʢʘʟʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ antiSMASH ʚʝʨʩʠʠ 7.0 ʚ ʨʝʞʠʤʝ 

çlooseè, PRISM4 ʠ BAGEL4. ʇʨʦʬʘʛʠ ʚʳʷʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PHASTEST. 

ɻʨʫʧʧʳ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʣʘʟʤʠʜ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ PlasmidFinder-2.0.  
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ʊʘʙʣʠʮʘ 3 ī ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʛʝʥʦʤʦʚ hʪʘʤʤʦʚ E. coli 

ʇʘʨʘʤʝʪʨ 
ʐʪʘʤʤ E. coli 

Q5 C25 C51 Ch1 C41 APEC20/16 APEC37 

ʅʦʤʝʨ 

ʜʦʩʪʫʧʘ 

BioSample 

SAMN35637330 SAMN35637911 SAMN35637912 SAMN35637910 SAMN35637331 SAMN35637913 SAMN35637914 

ʅʦʤʝʨ 

ʜʦʩʪʫʧʘ SRA 
SRR24834173 SRR24837713 SRR24837712 SRR24837714 SRR24834172 SRR24837711 SRR24837710 

ʅʦʤʝʨ 

ʜʦʩʪʫʧʘ 

GenBank 

CP127255-

CP127260 

CP127314-

CP127315 

CP127304-

CP127313 

CP127316-

CP127320 

CP127252-

CP127254 

CP127297-

CP127300 

CP127301-

CP127303 

ɼʣʠʥʘ 

ʧʨʦʯʪʝʥʠʡ 

(Mb) 

868 987 935 831 684 837 816 

ʂʦʣ-ʚʦ 

ʧʨʦʯʪʝʥʠʡ 
88 676 137 852 107 766 83 046 62 481 93 032 97 363 

N50 (kb) 16,4 10,5 13,6 18,2 19,1 15,6 14,1 

ʆʙʱʘʷ 

ʜʣʠʥʘ, ʧ.ʥ. 
5 267 038 5 243 467 5 504 236 5 691 828 5 165 039 5 280 411 5 314 486 

ɼʣʠʥʘ 

ʭʨʦʤʦʩʦʤʳ, 

ʧ.ʥ. 

4 948 409 5 214 475 5 021 543 5 386 706 5 037 330 4 941 568 5 055 174 

GC-ʩʦʩʪʘʚ, 

% 
51,0 50,5 50,8 50,6 51,3 50,6 50,4 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʣʘʟʤʠʜ 
5 1 9 4 2 3 2 

ʂʦʣʠʯʝʩʪʚʦ 

CDS 
4 945 4 907 5 213 5 390 4 878 5 099 4 975 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʈʅʂ 
22 22 22 22 22 22 22 

ʂʦʣʠʯʝʩʪʚʦ 

ʪʈʅʂ 
89 89 92 93 89 96 90 

ʂʦʣʠʯʝʩʪʚʦ 

ʪʤʈʅʂ 
1 1 1 1 1 1 1 
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ʅʝʦʙʨʘʙʦʪʘʥʥʳʝ ʯʪʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʤʦʚ h ʪʘʤʤʦʚ E. coli Q5, 

C25, C51, Ch1, C41, APEC20/16, APEC37 ʙʳʣʠ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ Sequence Read 

Archive (SRA). ɸʥʥʦʪʠʨʦʚʘʥʥʳʝ ʩʙʦʨʢʠ ʛʝʥʦʤʦʚ ʙʳʣʠ ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ NCBI 

BioProject. ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʥʦʤʝʨʘ ʜʦʩʪʫʧʘ ʫʢʘʟʘʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

2.6. ʆʙʥʘʨʫʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʤʝʪʦʜʦʤ ʦʪʩʨʦʯʝʥʥʦʛʦ 

ʘʥʪʘʛʦʥʠʟʤʘ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʉʢʨʠʥʠʥʛ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʠʢʠ çʜʚʦʡʥʦʛʦ ʩʣʦʷè ʧʦ ʤʝʪʦʜʫ ʦʪʩʨʦʯʝʥʥʦʛʦ ʘʥʪʘʛʦʥʠʟʤʘ (M. Budiļ et al., 

2011).  ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-h ʪʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ E. coli DH5Ŭ ï ʨʝʬʝʨʝʥʩ-h ʪʘʤʤ, 

ʢʦʪʦʨʳʡ ʥʝ ʦʙʣʘʜʘʣ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʙʘʢʪʝʨʠʦʮʠʥʘʤ. 

ʂʦʥʪʨʦʣʴʥʳʤ ʙʳʣ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʰʪʘʤʤ E. coli ĢP, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʥʘ 

ʬʘʢʫʣʴʪʝʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʃʶʙʣʷʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʰʪʘʤʤʘ E. coli Nissle 1917 ʩ ʚʩʪʨʦʝʥʥʳʤ ʚ ʧʣʘʟʤʠʜʫ ʛʝʥʦʤ ʢʦʣʠʮʠʥʘ ColE7 (Starļiļ 

Erjavec et al., 2015; ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2017). ʅʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ LB-ʩʨʝʜʝ (çAmrescoè, 

ʉʐɸ) ʚʳʨʘʱʠʚʘʣʠ ʢʦʣʦʥʠʠ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ E. coli. ɺʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʘʨʘʤʠ ʭʣʦʨʦʬʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʇʦʚʝʨʭ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ 

ʥʘʩʣʘʠʚʘʣʠ ʧʦʣʫʞʠʜʢʫʶ ʘʛʘʨʠʟʦʚʘʥʥʫʶ LB-ʩʨʝʜʫ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʛʘʨʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 0,6%), ʩʦʜʝʨʞʘʱʫʶ 24-ʯʘʩʦʚʫ  ʁʢʫʣʴʪʫʨʫ ʪʝʩʪ-h ʪʘʤʤʘ E. coli DH5Ŭ. 

ʏʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 37ęʉ ʚ ʪʝʯʝʥʠʝ 24 ʯ. ʀʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨʳ ʟʦʥ 

ʣʠʟʠʩʘ E. coli DH5Ŭ.  

2.7. ʆʮʝʥʢʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ E. coli  

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʩʫʧʝʨʥʘʪʘʥʪʦʚ) 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ E. coli ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʥʘ ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ ʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʪʝʩʪ-h ʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ ʦʪʩʨʦʯʝʥʥʦʛʦ 

ʘʥʪʘʛʦʥʠʟʤʘ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʀʨʢʠʪʦʚʘ, 2011) ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʚʠʨʫʩʦʣʦʛʠʠ çʇɻʄʋ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè. 

ɹʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʰʪʘʤʤʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ ʚ ʞʠʜʢʦʡ 
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ʩʨʝʜʝ LB (çAmrescoè, ʉʐɸ) ʧʨʠ 37ęʉ ʙʝʟ ʘʵʨʘʮʠʠ. ɺʳʨʘʱʝʥʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʢʫʣʴʪʫʨʳ ʧʝʨʝʥʦʩʠʣʠ ʚ ʮʝʥʪʨʠʬʫʞʥʳʝ ʤʠʢʨʦʧʨʦʙʠʨʢʠ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ 13000 ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ. ʂʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ 

ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ ʬʠʣʴʪʨʦʚ MillexÈ-GS (çMerck Milli-

pore Ltdè, ʀʨʣʘʥʜʠʷ) ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʦʮʝʥʢʠ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʝʩʢʣʝʪʦʯʥʳʭ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ E. coli. ʅʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʪʝʩʪ-

ʰʪʘʤʤʦʚ ʨʘʟʚʦʜʠʣʠ ʜʦ 106 ʂʆɽ/ʤʣ ʠ ʜʦʙʘʚʣʷʣʠ ʧʦ 100 ʤʢʣ ʚ ʣʫʥʢʠ 96-ʣʫʥʦʯʥʳʭ 

ʤʠʢʨʦʧʣʘʥʰʝʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 100 ʤʢʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʠʟ 24-ʯʘʩʦʚʳʭ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ E. coli. ʇʣʘʥʰʝʪʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʙʝʟ ʚʩʪʨʷʭʠʚʘʥʠʷ ʚ 

ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ÁC. ɿʘʪʝʤ ʠʟʤʝʨʷʣʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

(OD600) ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʰʝʪʥʦʛʦ ʩʯʠʪʳʚʘʪʝʣʷ Power Wave X (Instrumentals Inc., 

ʉʐɸ) ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʨʦʮʝʥʪ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʧʦʩʣʝ 6 ʠ 22 ʯʘʩʦʚ ʩʦʚʤʝʩʪʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʧʨʠʥʠʤʘʷ ʟʘ 100% ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʫʣʴʪʫʨʳ, ʚʳʨʘʱʝʥʥʦʡ 

ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʣʫʥʢʘʭ. 

2.8. ʆʮʝʥʢʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ Lactobacillus spp. ʚ ʦʪʥʦʰʝʥʠʠ 

E. coli ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʤʝʪʦʜʦʤ ʰʪʨʠʭʦʚ  

ʆʮʝʥʠʚʘʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ Lactobacillus spp. ʚ ʦʪʥʦʰʝʥʠʠ 

E. coli ʤʝʪʦʜʦʤ ʰʪʨʠʭʦʚ. ʀʩʩʣʝʜʫʝʤʳʝ ʢʫʣʴʪʫʨʳ L. fermentum 90ʊ-ʉ4, L. plantarum 

8ʈ-ɸ3, L. acidophilus ʂ3ʐ24 ʚʩrʝʚʘʣʠ ʰʪʨʠʭʘʤʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ʄʈʉ-5 

ʠʣʠ LART ʧʦ ʜʠʘʤʝʪʨʫ ʯʘʰʢʠ ʇʝʪʨʠ. ʀʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 4 ʩʫʪʦʢ ʧʨʠ 37 Üʉ. 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʟʦʥʝ ʨʦʩʪʘ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʧʦʜʩʝʚʘʣʠ ʢʫʣʴʪʫʨʳ E. coli, 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Üʉ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʟʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ E. coli. 

2.9. ʆʮʝʥʢʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʘʢʪʝʨʠʡ ʚ ʤʦʜʝʣʴʥʦʡ ʩʨʝʜʝ ʞʝʣʫʜʢʘ 

ɼʣʷ ʦʮʝʥʢʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʤʠʪʘʮʠʶ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ (HCl ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,05 ʠʣʠ 0,1%, ʧʝʧʩʠʥ ï 0,5 ʛ/ʣ, ʨʅ 2,8Ñ0,1). ʂʫʣʴʪʫʨʳ E. coli Q5 ʠ 

E. coli C41 ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʚ ʩʨʝʜʝ LB, ʢʫʣʴʪʫʨʳ L. fermentum 90ʊ-ʉ4, 

L. plantarum 8ʈ-ɸ3, L. acidophilus ʂ3ʐ24  ʚ ʪʝʯʝʥʠʝ 4 ʩʫʪʦʢ ʚ ʩʨʝʜʝ ʄʈʉ-5. 
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ʉʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ʨʘʟʚʦʜʠʣʠ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 106 ʂʆɽ/ʤʣ, ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʦʥʦʢʫʣʴʪʫʨʳ ʠ ʢʦʤʧʦʟʠʮʠʠ ʰʪʘʤʤʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1, ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37 ÁC 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʂʦʥʪʨʦʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʤʦʥʦʢʫʣʴʪʫʨ ʠ ʢʦʤʧʦʟʠʮʠʡ ʰʪʘʤʤʦʚ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 0,9% ʨʘʩʪʚʦʨʝ NaCl 

ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʠ 2 ʯʘʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʫʣʴʪʫʨʳ ʨʘʟʚʦʜʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʜʝʩʷʪʠʢʨʘʪʥʦ, ʟʘʪʝʤ ʚʳʩʝʚʘʣʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ʕʥʜʦ ʠ/ʠʣʠ ʄʈʉ-5 ʠ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37 ÁC ʚ ʪʝʯʝʥʠʝ 48 ʯ. ɼʘʣʝʝ ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ 

ʢʦʣʦʥʠʡ E. coli (ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʕʥʜʦ) ʠ Lactobacillus spp. (ʥʘ 

ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʄʈʉ-5), ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ 

(ʂʆɽ) ʚ 1 ʤʣ. 

2.10. ʆʮʝʥʢʘ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʆʮʝʥʢʫ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʧʦʩʝʚʘ 

ʰʪʨʠʭʦʤ ʥʘ 5% ʢʨʦʚʷʥʦʡ ʘʛʘʨ (çɹʠʦʤʝʜè, ʬʠʣʠʘʣ ʌɻʋʇ çʄʠʢʨʦʛʝʥè, ʈʦʩʩʠʷ). 

ʀʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ 37ęC. ʆ ʥʘʣʠʯʠʠ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʩʫʜʠʣʠ ʧʦ ʧʨʦʩʚʝʪʣʝʥʠʶ ʩʨʝʜʳ ʚʦʢʨʫʛ ʰʪʨʠʭʘ. 

2.11. ʆʮʝʥʢʘ ʣʠʟʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʃʠʟʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ E. coli ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʠʥʜʫʢʮʠʠ ʋʌ-

ʠʟʣʫʯʝʥʠʝʤ, ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ E. coli DH5Ŭ. 

ʅʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠʩʩʣʝʜʫʝʤʳʭ E. coli, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʨʘʱʝʥʥʳʭ ʚ ʩʨʝʜʝ LB, 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʋʌ ʚ ʪʝʯʝʥʠʝ 70 ʩʝʢ, ʟʘʪʝʤ ʠʥʢʫʙʠʨʦʚʘʣʠ 1 ʯʘʩ ʧʨʠ 37ęC. 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 10 ʤʠʥ ʧʨʠ 8000 ʦʙ/ʤʠʥ. ɺ ʧʨʦʙʠʨʢʫ ʩ 

ʨʘʩʪʦʧʣʝʥʥʳʤ ʧʦʣʫʞʠʜʢʠʤ 0,6% ʘʛʘʨʦʤ, ʦʭʣʘʞʜʝʥʥʳʤ ʜʦ 46ęC, ʜʦʙʘʚʣʷʣʠ 200 ʤʢʣ 

ʥʦʯʥʦʡ ʢʫʣʴʪʫʨʳ E. coli DH5Ŭ ʠ 200 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ, 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʚʥʦʩʠʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʘʛʘʨʠʟʦʚʘʥʥʦʡ 

ʩʨʝʜʦʡ LB. ʏʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʘ ʧʨʠ 37ęC. ʆ ʣʠʟʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʫʜʠʣʠ ʧʦ ʧʦʷʚʣʝʥʠʶ ʩʪʝʨʠʣʴʥʳʭ çʙʣʷʰʝʢè. 
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2.12. ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ çʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤè ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ 

ʢʣʠʥʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ (ʄɸʂʄɸʍ, ɺʝʨʩʠʷ-

2018-03). ʐʪʘʤʤʳ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʢʦʚ ʅʀʎʌ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʧʝʥʠʮʠʣʣʠʥʘʤ (ʘʤʧʠʮʠʣʣʠʥʫ, 10 ʤʢʛ), ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ (ʮʝʬʦʧʝʨʘʟʦʥʫ, 75 ʤʢʛ; 

ʮʝʬʪʨʠʘʢʩʦʥʫ, 30 ʤʢʛ; ʮʝʬʝʧʠʤʫ, 30 ʤʢʛ), ʢʘʨʙʘʧʝʥʝʤʘʤ (ʤʝʨʦʧʝʥʝʤʫ, 10 ʤʢʛ), 

ʤʦʥʦʙʘʢʪʘʤʘʤ (ʘʟʪʨʝʦʥʘʤʫ, 30 ʤʢʛ), ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ (ʘʤʠʢʘʮʠʥʫ, 30 ʤʢʛ; 

ʛʝʥʪʘʤʠʮʠʥʫ, 10 ʤʢʛ), ʬʪʦʨʭʠʥʦʣʦʥʘʤ (ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, 5 ʤʢʛ; ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, 5 

ʤʢʛ; ʥʦʨʬʣʦʢʩʘʮʠʥʫ, 10 ʤʢʛ), ʪʝʪʨʘʮʠʢʣʠʥʘʤ (ʪʝʪʨʘʮʠʢʣʠʥʫ, 30 ʤʢʛ), ʬʝʥʠʢʦʣʘʤ 

(ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, 30 ʤʢʛ). ʅʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʨʘʟʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʩʪʚʦʨʦʤ ʜʦ 108 ʂʆɽ/ʤʣ, ʟʘʪʝʤ ʩʫʩʧʝʥʟʠʶ ʥʘʥʦʩʠʣʠ ʥʘ ʘʛʘʨ. ɼʠʩʢʠ ʩ 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʥʘʥʦʩʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʦʢʫʣʠʨʦʚʘʥʥʦʛʦ ʠʩʩʣʝʜʫʝʤʦʡ 

ʢʫʣʴʪʫʨʦʡ ʘʛʘʨʘ, ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʆʮʝʥʠʚʘʣʠ ʜʠʘʤʝʪʨʳ 

ʟʦʥ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ. 

2.13. ʆʮʝʥʢʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʝʢʣʷʥʥʳʭ 

ʧʝʥʠʮʠʣʣʠʥʦʚʳʭ ʬʣʘʢʦʥʘʭ (ʛʠʜʨʦʬʠʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ) ʠ ʚ ʧʦʣʠʩʪʠʨʦʣʦʚʳʭ 96-

ʣʫʥʦʯʥʳʭ ʧʣʦʩʢʦʜʦʥʥʳʭ ʧʣʘʥʰʝʪʘʭ (çʄʝʜʧʦʣʠʤʝʨè, ʈʦʩʩʠʷ) (ʛʠʜʨʦʬʦʙʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ) (ʅʠʢʦʣʘʝʚ, 2000). ɺʳʨʘʱʠʚʘʣʠ ʥʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʟʘʪʝʤ ʦʩʘʞʜʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (10 ʤʠʥ ʧʨʠ 8000 ʦʙ/ʤʠʥ), ʜʚʘʞʜʳ 

ʧʨʦʤʳʚʘʣʠ ʚ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʣʠ ʜʦ 0,150-0,200 ʝʜ. OD600. ɺʦ 

ʬʣʘʢʦʥʳ ʚʥʦʩʠʣʠ ʧʦ 3 ʤʣ ʩʫʩʧʝʥʟʠʠ ʙʘʢʪʝʨʠʠ, ʚ ʣʫʥʢʠ ʧʦʣʠʩʪʠʨʦʣʦʚʦʛʦ ʧʣʘʥʰʝʪʘ 

 200 ʤʢʣ ʩʫʩʧʝʥʟʠʠ. ʌʣʘʢʦʥʳ ʠ ʧʣʘʥʰʝʪʳ ʧʦʤʝʱʘʣʠ ʥʘ 1 ʯʘʩ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 37 

Áʉ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ 150 ʦʙ/ʤʠʥ. ʀʟʤʝʨʷʣʠ OD600 ʥʘ ʧʣʘʥʰʝʪʥʦʤ ʨʠʜʝʨʝ 

INFINITE M1000 (Tecan Austria GmbH, Grºdig, ɸʚʩʪʨʠʷ) ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʧʫʩʪʷ 



42 

 

1 ʯʘʩ ʠʥʢʫʙʘʮʠʠ. ʇʦʜ ʚʝʣʠʯʠʥʦʡ (ʠʥʜʝʢʩʦʤ) ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʧʦʥʠʤʘʣʠ 

ʩʥʠʞʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ʙʘʢʪʝʨʠʡ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ 

(ODʢʦʥʝʯʥ) ʦʪ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ (ODʠʩʭ) ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʬʦʨʤʫʣʝ: 

˕̎̅̆̋̒ ̗̘̎̆̒̐̆̉̉̆̒̋̏̊̕ ́̅̄̆̈̉ρ̉  
/$̖̉̒
/$̋̏ ̘̎̆̎

ρππϷ 

2.14. ʆʮʝʥʢʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʙʘʢʪʝʨʠʡ ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʯʝʣʦʚʝʢʘ ʠ 

ʢʦʨʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ɹʨʠʣʠʩʘ ʚ ʧʨʦʙʠʨʢʘʭ ʕʧʧʝʥʜʦʨʬ (Brilis et al., 1986). 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʘʜʛʝʟʠʠ ʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʨʠʪʨʦʮʠʪʳ ʯʝʣʦʚʝʢʘ O (I) 

ʛʨʫʧʧʳ ʢʨʦʚʠ Rh (+), ʘ ʪʘʢʞʝ ʵʨʠʪʨʦʮʠʪʳ ʢʦʨʦʚ. ʕʨʠʪʨʦʮʠʪʳ ʦʩʘʞʜʘʣʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (10 ʤʠʥ ʧʨʠ 1000 ʦʙ/ʤʠʥ), ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ, 

ʟʘʪʝʤ ʨʘʟʙʘʚʣʷʣʠ ʜʦ 108 ʢʣʝʪʦʢ/ʤʣ. ɹʘʢʪʝʨʠʠ ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ, 

ʦʜʥʦʢʨʘʪʥʦ ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ ʠ ʨʘʟʚʦʜʠʣʠ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 108 

ʂʆɽ/ʤʣ. ɿʘʪʝʤ ʩʫʩʧʝʥʟʠʶ ʙʘʢʪʝʨʠʡ ʩʤʝʰʠʚʘʣʠ ʩ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʦʡ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37ÁC ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʧʨʠ 120 ʦʙ/ʤʠʥ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥ. ɻʦʪʦʚʠʣʠ ʤʘʟʢʠ ʢʨʦʚʠ ʠ ʦʢʨʘʰʠʚʘʣʠ 0,5%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʛʝʥʮʠʘʥʦʚʦʛʦ ʬʠʦʣʝʪʦʚʦʛʦ (Lenchenko et al., 2020). ʇʨʠ ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʧʨʝʧʘʨʘʪʦʚ ʫʯʠʪʳʚʘʣʠʩʴ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ: ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʘʜʛʝʟʠʠ (ʦʪ ʘʥʛʣ. average 

adhesion index, AAI), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʛʦ ʵʨʠʪʨʦʮʠʪʘ; ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʜʛʝʟʠʠ (ʦʪ ʘʥʛʣ. adhesion coefficient, AC)  ʧʨʦʮʝʥʪ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʙʘʢʪʝʨʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ; ʠʥʜʝʢʩ ʘʜʛʝʟʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʨʠʪʨʦʮʠʪʦʚ (ʦʪ ʘʥʛʣ. index adhesiveness of microorganisms, IAM)  ʦʪʥʦʰʝʥʠʝ AAI 

ʠ AC. ʇʦʜʩʯʝʪ ʧʨʦʚʦʜʠʣʠ ʥʘ 100 ʢʣʝʪʢʘʭ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʚʩʝ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ IAM ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ: 

ʥʝʘʜʛʝʟʠʚʥʳʝ (IAM < 1,75), ʥʠʟʢʦʘʜʛʝʟʠʚʥʳʝ (IAM = 1,76-2,49), ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʝ 

(IAM = 2,50-3,99) ʠʣʠ ʚʳʩʦʢʦʘʜʛʝʟʠʚʥʳʝ (IAM > 4,0). 
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2.15. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʫʩʧʝʥʟʠʡ E. coli Q5, E. coli C41, E. coli C55 ʜʣʷ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʤ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʩʫʩʧʝʥʟʠʠ E. coli Q5 ʠ C41 ʚʳʨʘʱʠʚʘʣʠ 

ʚ ʙʫʣʴʦʥʝ LB ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ÁC ʙʝʟ ʘʵʨʘʮʠʠ. ɿʘʪʝʤ ʩʫʩʧʝʥʟʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 5000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, 

ʩʫʧʝʨʥʘʪʘʥʪ ʫʜʘʣʷʣʠ, ʘ ʦʩʘʜʦʢ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ, 

ʠʟʤʝʨʷʣʠ OD600 ʠ ʜʦʚʦʜʠʣʠ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 5Ĭ108 ʠʣʠ 5Ĭ1010 ʂʆɽ/ʤʣ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʛʦʪʦʚʠʣʠ ʠʥʦʢʫʣʷʪ E. coli ʉ55 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 5Ĭ108 

ʂʆɽ/ʤʣ. 

2.16. ɼʠʟʘʡʥ ʵʢʩʧʝʨʠʤʝʥʪʘ in vivo 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ in vivo ʠʩʧʦʣʴʟʦʚʘʣʠ 48 ʩʘʤʮʦʚ ʙʝʣʳʭ ʢʨʳʩ ʣʠʥʠʠ Wistar 

ʚ ʚʦʟʨʘʩʪʝ 180 ʩʫʪʦʢ. ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣ ʦʜʦʙʨʝʥ 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʥʘʙʣʶʜʘʪʝʣʴʥʳʤ ʩʦʚʝʪʦʤ (ʠʣʠ ʂʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ) 

ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʧʨʦʪʦʢʦʣ ˉ19/2, ʜʘʪʘ ʫʪʚʝʨʞʜʝʥʠʷ 22.02.23). 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʫʭʦʜ ʟʘ ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 33215ï

2014 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʫʭʦʜʫ ʟʘ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʧʦʤʝʱʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷè. ʂʨʳʩ ʩʦʜʝʨʞʘʣʠ ʚ 

ʚʠʚʘʨʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 23ï26 ÁC. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʠʤʝʣʠ 

ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʨʤʫ ʚ ʚʠʜʝ ʩʪʘʥʜʘʨʪʥʳʭ ʛʨʘʥʫʣ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʝ (ad libitum). 

ɼʠʟʘʡʥ ʵʢʩʧʝʨʠʤʝʥʪʘ in vivo ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʊʘʙʣʠʮʝ 4. 

ʊʨʠ ʢʨʳʩʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʜʦ ʥʘʯʘʣʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʩʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʨʝʜʝʣʠʣʠ ʥʘ ʰʝʩʪʴ 

ʛʨʫʧʧ. ɺ ʧʝʨʚʫʶ, ʢʦʥʪʨʦʣʴʥʫʶ, ʛʨʫʧʧʫ ʚʦʰʣʠ ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ (n=10), 

ʢʦʪʦʨʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ, ʩʣʫʞʠʚʰʫʶ ʠʥʬʝʢʮʠʦʥʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʚʢʣʶʯʠʣʠ ʢʨʳʩ 

(n=5), ʢʦʪʦʨʳʤ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ, ʧʦʩʣʝ ʯʝʛʦ 

ʦʜʥʦʢʨʘʪʥʦ ʧʝʨʦʨʘʣʴʥʦ ʠʥʬʠʮʠʨʦʚʘʣʠ ʪʦʢʩʠʛʝʥʥʳʤ ʰʪʘʤʤʦʤ E. coli C55 ʚ ʜʦʟʝ 
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5Ĭ108 ʂʆɽ ʥʘ ʞʠʚʦʪʥʦʝ. ɺ ʪʨʝʪʴʶ ʠ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʳ ʚʢʣʶʯʠʣʠ ʧʦ 10 ʞʠʚʦʪʥʳʭ. 

ʂʨʳʩʘʤ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʰʪʘʤʤ 

E. coli Q5, ʘ ʢʨʳʩʘʤ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ī hʪʘʤʤ E. coli C41 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ ʥʘ 

ʦʜʥʦ ʞʠʚʦʪʥʦʝ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʡ ʧʦ ʧʷʪʴ ʞʠʚʦʪʥʳʭ ʠʟ ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ 

ʛʨʫʧʧ ʠ ʛʨʫʧʧʳ ʠʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʩʪʘʚʰʠʭʩʷ ʞʠʚʦʪʥʳʭ 

ʧʝʨʦʨʘʣʴʥʦ ʠʥʬʠʮʠʨʦʚʘʣʠ ʰʪʘʤʤʦʤ E. coli C55 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ ʥʘ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ. ʏʝʨʝʟ 3 ʩʫʪʦʢ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʩʝʭ ʢʨʳʩ ʧʦʜʚʝʨʛʘʣʠ ʵʚʪʘʥʘʟʠʠ; ʫ 

ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠ ʢʨʦʚʴ ʠ ʦʨʛʘʥʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. ɺ ʧʷʪʫʶ ʠ ʰʝʩʪʫʶ 

ʛʨʫʧʧʳ ʚʢʣʶʯʠʣʠ ʧʦ 5 ʢʨʳʩ. ɾʠʚʦʪʥʳʤ ʧʷʪʦʡ ʛʨʫʧʧʳ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ 

ʩʫʩʧʝʥʟʠʶ ʙʘʢʪʝʨʠʡ E. coli Q5, ʘ ʞʠʚʦʪʥʳʤ ʰʝʩʪʦʡ ʛʨʫʧʧʳ ī E. coli C41 ʚ ʜʦʟʝ 

5Ĭ1010 ʂʆɽ/ʛʦʣʦʚʫ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪʦʢ. 

ʄʘʩʩʫ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ, ʘ ʜʣʷ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʰʪʘʤʤʦʤ E. coli C55. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʦʚʝʜʝʥʠʝ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʠ ʢʦʨʤʘ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ. 

ʊʘʙʣʠʮʘ 4 ī ɼʠʟʘʡʥ ɻʢʩʧʝʨʠʤʝʥʪʘ in vivo 

ɺʨʝʤʷ, 

ʜʥʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʢʨʳʩ 

ʂʦʥʪʨʦʣʴ 

(n=10) 

ʂʦʥʪʨʦʣʴ 

ʠʥʬʝʢʮʠʠ 

(n=5) 

E. coli Q5, 

5Ĭ108 ʂʆɽ 

(n=10) 

E. coli ʉ41, 

5Ĭ108 ʂʆɽ  

(n=10) 

E. coli Q5, 

5Ĭ1010 ʂʆɽ 

(n=5) 

E. coli ʉ41, 

5Ĭ1010 ʂʆɽ  

(n=5) 

0 ʠʟʤʝʨʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ 

1-4 ʚʚʝʜʝʥʠʝ ʬʠʟ. ʨʘʩʪʚʦʨʘ ʚʝʜʝʥʠʝ E. coli Q5 ʠʣʠ E. coli ʉ41 

5 

ʠʟʤʝʨʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 
ī 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʚʝʜʝʥʠʝ E. coli C55, 5Ĭ108 ʂʆɽ 

ī 

6-7 ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ 

8 

ʠʟʤʝʨʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

ʵʚʪʘʥʘʟʠʷ 

(n=5) 

 

 



45 

 

2.17. ɸʥʘʣʠʟ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʙʳʣʠ ʚʟʷʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʝʨʜʮʘ ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ. 

ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ (RBC), ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ([Hb]), 

ʛʝʤʘʪʦʢʨʠʪʘ (Ht), ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ (PLT), ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ (WBC) 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

(MINDRAY BS-3600, ʐʵʥʴʯʞʵʥʴ, ʂʠʪʘʡ). ʀʩʧʦʣʴʟʫʷ RBC, Ht ʠ [Hb], ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʩʨʝʜʥʠʡ ʢʦʨʧʫʩʢʫʣʷʨʥʳʡ ʦʙʲʝʤ (MCV), ʩʨʝʜʥʠʡ ʢʦʨʧʫʩʢʫʣʷʨʥʳʡ ʛʝʤʦʛʣʦʙʠʥ 

(MCH) ʠ ʩʨʝʜʥʶʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ (MCHC) ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʫʣʘʤ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 1000 ʦʙʦʨʦʪʘʭ ʚ 

ʤʠʥʫʪʫ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ (Eppendorf 5415R, ɻʝʨʤʘʥʠʷ) ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ: ʛʣʶʢʦʟʫ, ʦʙʱʠʡ ʙʝʣʦʢ, 

ʢʨʝʘʪʠʥʠʥ, ʤʦʯʝʚʠʥʫ ʠ ʫʨʦʚʥʠ ʬʝʨʤʝʥʪʦʚ ʬʦʩʬʘʪʘʟʳ (ʑʌ), 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ʩ ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

(MINDRAY BS-200, ʐʵʥʴʯʞʵʥʴ, ʂʠʪʘʡ). 

2.18. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʆʙʨʘʟʮʳ ʢʠʰʝʯʥʠʢʘ, ʧʝʡʝʨʦʚʳʭ ʙʣʷʰʝʢ, ʩʝʣʝʟʝʥʢʠ ʠ ʧʝʯʝʥʠ ʢʨʳʩ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ ʚ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ (ʨʅ 7,2), 

ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ çɻʠʩʪʦʤʠʢʩè (BioVitrum, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ). 

ʇʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ (BioVitrum, ʈʦʩʩʠʷ) ʠ ʵʦʟʠʥʦʤ 

(BioVitrum, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) ʜʣʷ ʦʮʝʥʢʠ ʤʦʨʬʦʣʦʛʠʠ ʪʢʘʥʝʡ ʧʦʜ ʩʚʝʪʦʚʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ (Olympus, ʊʦʢʠʦ, ʗʧʦʥʠʷ). 

2.19. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ 

ʆʙʨʘʟʮʳ ʬʝʢʘʣʠʡ ʩʣʫʯʘʡʥʦ ʦʪʦʙʨʘʥʥʳʭ ʢʨʳʩ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ 

ʧʦʩʝʚʘ ʥʘ ʩʝʣʝʢʪʠʚʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʘʛʘʨ Pseudomonas CN (Laboratorios 

Conda S.A., ʄʘʜʨʠʜ, ʀʩʧʘʥʠʷ), ʕʥʜʦ-ʘʛʘʨ ʜʣʷ E. coli, ʘʛʘʨ ʇʣʦʩʢʠʨʝʚʘ ʜʣʷ ʧʨʦʪʝʷ, 

ʩʦʣʝʚʦʡ ʘʛʘʨ ʜʣʷ Staphylococcus spp., ʩʨʝʜʘ ɹʣʘʫʨʦʢʢʘ ʜʣʷ Bifidobacterium spp., ʘʛʘʨ 
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Mʈʉ ʜʣʷ Lactobacillus spp., ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʫʣʴʬʠʪʦʤ ʞʝʣʝʟʘ ʘʛʘʨ ˉ3 ʜʣʷ 

ʢʣʦʩʪʨʠʜʠʡ ʠ ʘʛʘʨ ʉʘʙʫʨʦ ˉ2 ʜʣʷ ʉ. albicans (ʌɹʋʅ ɻʅʎ ʇʄɹ, ʆʙʦʣʝʥʩʢ, ʈʦʩʩʠʷ). 

ʇʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʢʨʳʩ ʰʪʘʤʤʦʤ E. coli C55 (hem+, AmpR) ʬʝʢʘʣʠʠ ʚʳʩʝʚʘʣʠ ʥʘ 

ʢʨʦʚʷʥʦʡ ʘʛʘʨ ʩ ʘʤʧʠʮʠʣʣʠʥʦʤ. ʆʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ 

ʝʜʠʥʠʮ (ʂʆɽ). ʇʦʣʫʯʝʥʥʳʝ ʂʆɽ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ 1 ʛ ʬʝʢʘʣʠʡ. 

2.20. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʝʜʠʘʥʳ (Me) ʩ ʤʝʞʢʚʘʨʪʠʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ 

[Q1ïQ3]. ʉʨʘʚʥʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-

ʢʨʠʪʝʨʠ ̫ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʜʘʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ U-ʢʨʠʪʝʨʠ ̫

ʄʘʥʥʘ-ʋʠʪʥʠ ʜʣʷ ʜʘʥʥʳʭ ʩ ʥʝʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ʉʨʘʚʥʝʥʠʝ ʪʨʝʭ ʠ 

ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ (one-way ANOVA) ʜʣʷ ʜʘʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʪʝʩʪʘ 

ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ ʩ ʧʦʧʨʘʚʢʦʡ ɼʶʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʜʣʷ ʜʘʥʥʳʭ ʩ 

ʥʝʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʠʣʠ ʢʨʠʪʝʨʠʡ ɢ2, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʦʪʥʦʰʝʥʠʝ hʘʥʩʦʚ (OR) ʠ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (95% CI). ʄʥʦʞʝʩʪʚʝʥʥʳʝ 

ʧʦʧʘʨʥʳʝ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʙʠʥʘʨʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ p-ʟʥʘʯʝʥʠʡ ʧʦ ʤʝʪʦʜʫ 

ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ. ʊʝʩʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʦʮʝʥʢʠ ʩʠʣʳ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʠʣʠ ʥʘʣʠʯʠʝʤ ʛʝʥʦʚ. ʉʠʣʘ ʩʚʷʟʠ ʙʳʣʘ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʧʦ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ rs ʥʘ ʦʯʝʥʴ ʩʣʘʙʫʶ (0.00ï0.19), 

ʩʣʘʙʫʶ (0.20ï0.39), ʩʨʝʜʥʶʶ (0.40ï0.59), ʩʠʣʴʥʫʶ (0.60ï0.79) ʠ ʦʯʝʥʴ ʩʠʣʴʥʫʶ 

(0.80ï1.0). ɿʥʘʯʝʥʠʝ p ʤʝʥʝʝ 0,05 ʩʯʠʪʘʣʦʩʴ ʟʥʘʯʠʤʳʤ. ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel 2021 (Microsoft Corporation, 

ʉʐɸ). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GraphPad Prism 8.0.1 (GraphPad Software, ʉʐɸ) ʠ Python (v. 3.11). 
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ɻʃɸɺɸ 3. ɹɸʂʊɽʈʀʆʎʀʅʓ ʕʂʉʊʈɸʀʅʊɽʉʊʀʅɸʃʔʅʓʍ 

ʇɸʊʆɻɽʅʅʓʍ ʀ ʂʆʄʄɽʅʉɸʃʔʅʓʍ E. COLI: 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʀ ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂʆɽ 

ʈɸɿʅʆʆɹʈɸɿʀɽ 

 

3.1. ʉʨʘʚʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli 

ɹʳʣʘ ʠʟʫʯʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʫʨʦʧʘʪʦʛʝʥʥʳʭ (UPEC), ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʧʪʠʮ (APEC) 

ʠ ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli1. ʂʦʣʠʯʝʩʪʚʦ 

ʰʪʘʤʤʦʚ, ʚ ʛʝʥʦʤʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʝʥʳ ʙʠʦʩʠʥʪʝʟʘ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 

ʙʘʢʪʝʨʠʦʮʠʥʘ, ʨʘʟʣʠʯʘʣʦʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠ ʩʦʩʪʘʚʠʣʦ: 44,1% (78 ʠʟ 177), 89,3% 

(25 ʠʟ 28), 35,7% (20 ʠʟ 56) ʠ 37,5% (6 ʠʟ 16) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʰʪʘʤʤʳ APEC ʩʦʜʝʨʞʘʣʠ ʙʦʣʴʰʝ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ (Me[Q1-Q3] = 2[1,0-2,0]), 

ʯʝʤ ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʳʭ (Me[Q1-Q3] = 0[0,0-1,0]; p < 0,001; 

ʪʝʩʪ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ) ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ UPEC (Me[Q1-Q3] = 0[0,0-1,0]; p < 0,001; 

ʪʝʩʪ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ) (ʈʠʩʫʥʦʢ 1ɸ). ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ ʤʠʢʨʦʮʠʥʦʚ ʠ 

ʢʦʣʠʮʠʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʰʪʘʤʤʦʚ APEC (82,1%) ʩʦʜʝʨʞʘʣʠ ʛʝʥʳ 

ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʤʠʢʨʦʮʠʥʦʚ. ʐʪʘʤʤʳ ʧʨʦʯʠʭ ʛʨʫʧʧ ʥʝʩʣʠ ʛʝʥ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 

ʤʠʢʨʦʮʠʥʘ ʤʝʥʝʝ ʯʝʤ ʚ 30% ʩʣʫʯʘʝʚ, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ UPEC ʚʩʪʨʝʯʘʣʠʩʴ 

E. coli ʩ ʪʨʝʤʷ ʠ ʯʝʪʳʨʴʤʷ ʤʠʢʨʦʮʠʥʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʈʠʩʫʥʦʢ 1ɹ). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ ʢʦʣʠʮʠʥʦʚ ʙʳʣʦ ʘʥʘʣʦʛʠʯʥʳʤ (ʈʠʩʫʥʦʢ 1ɺ). 

ʐʪʘʤʤʳ, ʧʦʟʠʪʠʚʥʳʝ ʧʦ ʬʝʥʦʪʠʧʫ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʯʘʱʝ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʛʨʫʧʧʝ APEC, ʯʝʤ ʚ ʛʨʫʧʧʘʭ UPEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ 

                                            
1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʧʫʥʢʪʝ 3.1, ʯʘʩʪʠʯʥʦ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʪʘʪʴʝ: 

Kuznetsova M.V., Mihailovskaya V.S., Selivanova P.A, Kochergina D.A., Remezovskaya N.B., Starļiļ 

Erjavec M. Siderophore Production, Diversity of Siderophore Receptors and Associations with 

Virulence-Associated Genes, Phylogroups and Bacteriocin Production in Escherichia coli Strains 

Isolated from Humans, Animals and Organic Fertilizers. Microbiology Research. 2025; 16(2):50. 
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(pBH < 0,001; ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ) (ʊʘʙʣʠʮʘ 4). ʋ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ ʙʳʣʠ ʜʝʪʝʢʪʠʨʦʚʘʥʳ 

ʛʝʥʳ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ in vitro. ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʪʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ APEC: ʠʟ 8 h ʪʘʤʤʦʚ, ʥʝʩʫʱʠʭ ʛʝʥʳ 

ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, 6 ʥʝ ʧʨʦʷʚʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʚ ʬʝʥʦʪʠʧʠʯʝʩʢʦʤ ʪʝʩʪʝ. ɺ 

ʛʨʫʧʧʘʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʠ UPEC ʪʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʩʪʨʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʝʞʝ: ʫ 7 ʠʟ 37 (18,9%) ʠ 2 ʠʟ 12 (16,7%) ʰʪʘʤʤʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 1 ī ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ ʇʎʈ, 

ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʰʪʘʤʤʳ E. coli ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɸ ï ʉʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ɹ ï ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʤʠʢʨʦʮʠʥʦʚ, ɺ ï ʉʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʢʦʣʠʮʠʥʦʚ. ExPEC ī ɻʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ ʧʘʪʦʛʝʥʥʳʝ E. coli, UPEC ï 

ʫʨʦʧʘʪʦʛʝʥʥʳʝ E. coli, APEC ï ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ 

ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ ʩ ʧʦʧʨʘʚʢʦʡ ɼʶʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ; *p < 0,05; **p < 0,01; 

***p < 0,001 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʢʦʥʢʨʝʪʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʨʘʟʣʠʯʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ E. coli. ɼʦʤʠʥʠʨʫʶʱʠʤ ʛʝʥʦʤ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʘ ʚ 

ʛʨʫʧʧʝ UPEC ʙʳʣ ʛʝʥ ʤʠʢʨʦʮʠʥʘ-ʩʠʜʝʨʦʬʦʨʘ M (ʦʙʥʘʨʫʞʝʥ ʫ 18,6% ʰʪʘʤʤʦʚ); 

ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʞʠʚʦʪʥʳʭ ī ʧʦʨʦʬʦʨʤʠʨʫʶʱʝʛʦ ʢʦʣʠʮʠʥʘ E1 ʠ 

ʤʠʢʨʦʮʠʥʘ-ʩʠʜʝʨʦʬʦʨʘ M (ʧʦ 14,3%); ʩʨʝʜʠ ʧʪʠʯʴʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ī 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʝʛʦ ʢʦʣʠʮʠʥʘ Ib (25%); ʚ ʛʨʫʧʧʝ APEC ï ʤʠʢʨʦʮʠʥʘ B17, 

ʠʥʛʠʙʠʨʫʶʱʝʛʦ ɼʅʂ-ʛʠʨʘʟʫ (75%). ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʤʝʞʜʫ ʯʝʪʳʨʴʤʷ ʛʨʫʧʧʘʤʠ E. coli ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʣʠ 
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ʧʦʧʨʘʚʢʫ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ ʢʦ ʚʩʝʤ ʧʘʨʥʳʤ ʩʨʘʚʥʝʥʠʷʤ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʛʝʥʳ ʤʠʢʨʦʮʠʥʘ B17, 

ʤʠʢʨʦʮʠʥʘ J25 ʠ ʢʦʣʠʮʠʥʘ M ʚʩʪʨʝʯʘʣʠʩʴ ʯʘʱʝ ʫ APEC ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ UPEC ʠ/ʠʣʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ (pBH < 0,05). ʐʪʘʤʤʳ, ʥʝʩʫʱʠʝ ʛʝʥ 

ʢʦʣʠʮʠʥʘ ɺ, ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʯʘʱʝ ʩʨʝʜʠ APEC, ʯʝʤ UPEC (pBH = 0,03); 

ʢʦʜʠʨʫʶʱʠʝ ʢʦʣʠʮʠʥ Ib, ʚʩʪʨʝʯʘʣʠʩʴ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚ ʛʨʫʧʧʝ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʧʪʠʮ, ʯʝʤ UPEC (pBH = 0,03). ʇʨʠ ʵʪʦʤ 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʝ ʢʦʣʠʮʠʥʳ Ia ʠ Ib, ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʠ 

ʫʨʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ, ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʢʦʣʣʝʢʮʠʠ APEC (ʊʘʙʣʠʮʘ 5).  

ʊʘʙʣʠʮʘ 5 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʨʝʜʠ 

ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli 

ɹʘʢʪʝʨʠʦʮʠʥʳ ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ E. coli, ʥʝʩʫʱʠʭ ʛʝʥʳ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, n (%) 

ʕʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ 

ʧʘʪʦʛʝʥʥʳʝ E. coli 

ʂʦʤʤʝʥʩʘʣʴʥʳʝ        

E. coli ɺʩʝʛʦ 

(n=277) UPEC 

(n=177) 

APEC  

(n=28) 

ʞʠʚʦʪʥʳʭ  

(n=56) 

ʧʪʠʮ  

(n=16) 

ʄʠʢʨʦʮʠʥʳ 

MccB17 ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ɼʅʂ ʛʠʨʘʟʳ 

10 (5,6) 21 (75,0)* 0 1 (6,3) 32 

(11,6) 

MccJ25 ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʈʅʂ ʧʦʣʠʤʝʨʘʟʳ 

2 (1,1) 5 (17,9)* 0 0 7 (2,5) 

MccV ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ 17 (9,6) 3 (10,7) 4 (7,1) 1 (6,3) 25 (9,0) 

MccM ʤʠʢʨʦʮʠʥ-

ʩʠʜʝʨʦʬʦʨ 

33 (18,6) 1 (3,6) 8 (14,3) 2 (12,5) 44 

(15,9) 

MccH47 ʤʠʢʨʦʮʠʥ-

ʩʠʜʝʨʦʬʦʨ 

22 (12,4) 0 2 (3,6) 0 24 (8,7) 

ʂʦʣʠʮʠʥʳ 

ColM ʛʠʜʨʦʣʠʟ ʣʠʧʠʜʘ I 

ʠ II 

8 (4,5) 14 (50,0)* 5 (8,9) 3 (18,8) 30 

(10,8) 

ColK ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ 3 (1,7) 2 (7,1) 1 (1,8) 0 6 (2,2) 

ColB ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ 5 (2,8) 5 (17,9)* 3 (5,4) 1 (6,3) 14 (5,1) 

ColE1 ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ 14 (7,9) 3 (10,7) 8 (14,3) 1 (6,3) 26 (9,4) 

ColIa ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ 18 (10,2) 0 5 (8,9) 2 (12,5) 25 (9,0) 

ColIb ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ 6 (3,4) 0 3 (5,4) 4 (25,0)* 13 (4,7) 

ColE7 ʨʘʟʨʫʰʝʥʠʝ ɼʅʂ 0 0 0 0 0 

ʌʝʥʦʪʠʧ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 5/26 

(19.2) 

20 (71,4)* 13 (23,2) 4 (25,0) 42 

(23,2) 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ; ç*è ī ʨʘʟʥʠʮʘ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʜʦʩʪʦʚʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʯʠʤʠ ʛʨʫʧʧʘʤʠ, p < 0,05. 
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ʄʠʢʨʦʮʠʥʳ-ʩʠʜʝʨʦʬʦʨʳ M ʠ H47 ʙʳʣʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ UPEC 

ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ, ʯʝʤ ʩʨʝʜʠ APEC. ʄʠʢʨʦʮʠʥ H47 ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʪʦʣʴʢʦ 

ʫ ʰʪʘʤʤʦʚ UPEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʞʠʚʦʪʥʳʭ, ʥʦ ʥʝ 

ʰʪʘʤʤʦʚ ʧʪʠʯʴʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʥʛʠʙʠʨʫʶʱʠʡ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʫ 

ʤʠʢʨʦʮʠʥ J25 ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʩʨʝʜʠ APEC ʠ ʫ ʜʚʫʭ ʰʪʘʤʤʦʚ UPEC. ɻʝʥ ʙʠʦʩʠʥʪʝʟʘ 

ʢʦʣʠʮʠʥʘ E7 ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʠ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ. 

ɺ ʛʨʫʧʧʘʭ UPEC, APEC, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 20, 12, 9 ʠ 3 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

(ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ) ʢʦʤʙʠʥʘʮʠʡ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʈʠʩʫʥʦʢ 2). ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧʘʭ ʚʩʪʨʝʯʘʣʠʩʴ ʰʪʘʤʤʳ, ʥʝʩʫʱʠʝ ʢʦʤʙʠʥʘʮʠʠ 

ʜʚʫʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ (60%, 58,3%, 44,4% ʠ 33,3% ʦʪ ʚʩʝʭ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʨʝʭ (20%, 16,7%, 33,3% ʠ 33,3%) ʠʣʠ ʯʝʪʳʨʝʭ ʠ 

ʙʦʣʝʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ (20%, 25%, 22,2% ʠ 33,3%).  

ɸ 

 

ɹ 

 

ɺ 

 

ɻ 

 

ʈʠʩʫʥʦʢ 2 ī ɼʠʘʛʨʘʤʤ rUpSet, ʧʦʢʘʟʳʚʘʶʱʠʝ ʢʦʤʙʠʥʘʮʠʠ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʝʪʦʜʦʤ ʇʎʈ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ E. coli, ʩʦʜʝʨʞʘʱʠʭ ʵʪʠ ʢʦʤʙʠʥʘʮʠʠ. ɹ ï 

ʐʪʘʤʤ rʛʨʫʧʧʳ UPEC. ɺ ï ʐʪʘʤʤr, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʟʜʦʨʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɼ ï ʐʪʘʤʤ rAPEC. ɽ ï ʐʪʘʤʤ,r ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʟʜʦʨʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
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ʧʪʠʮ. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ʫʢʘʟʘʥʦ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ, ʟʥʘʯʝʥʠʷ ʥʘʜ ʛʠʩʪʦʛʨʘʤʤʘʤʠ ï 

ʜʦʣʶ ʰʪʘʤʤʦʚ ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ (ʚ %) 

ɺ ʛʨʫʧʧʝ ʰʪʘʤʤʦʚ UPEC ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʘʩʴ ʢʦʤʙʠʥʘʮʠʷ ʛʝʥʦʚ 

ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ M ʠ H47 (ʈʠʩʫʥʦʢ 2ɸ); ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ 

ʞʠʚʦʪʥʳʭ ï ʢʦʤʙʠʥʘʮʠʷ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʤʠʢʨʦʮʠʥʘ M ʠ ʢʦʣʠʮʠʥʘ E1 (ʈʠʩʫʥʦʢ 

2ɹ); ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʧʪʠʮ ï ʢʦʣʠʮʠʥʘ ʄ ʠ Ib (ʈʠʩʫʥʦʢ 2ɻ); ʚ ʛʨʫʧʧʝ APEC 

ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʰʪʘʤʤʳ ʩ ʛʝʥʦʤ ʤʠʢʨʦʮʠʥʘ B17 ʚ ʤʦʥʦʚʘʨʠʘʥʪʝ ʠʣʠ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʛʝʥʦʤ ʙʠʦʩʠʥʪʝʟʘ ʢʦʣʠʮʠʥʘ M (ʈʠʩʫʥʦʢ 2ɺ).  

ʄʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʦʪ ʘʥʛʣ. principal component analysis, PCA) ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʢ ʙʠʥʘʨʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʰʪʘʤʤʘʤʠ ʯʝʪʳʨʝʭ 

ʛʨʫʧʧ ʥʘ ʦʩʥʦʚʝ ʧʨʦʬʠʣʝʡ ʠʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʅʘʙʣʶʜʘʣʦʩʴ ʷʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʛʨʫʧʧʳ APEC ʦʪ ʧʨʦʯʠʭ ʛʨʫʧʧ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʨʦʬʠʣʝʡ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ (ʈʠʩʫʥʦʢ 3). ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʘʟʜʝʣʝʥʠʝ ʛʨʫʧʧ ʚʥʝʩʣʠ ʛʝʥʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʪʨʝʣʢʘʤʠ ʥʘ biplot: ʜʣʷ ʛʨʫʧʧʳ APEC ī ʛʝʥʳ ʢʦʣʠʮʠʥʘ M, 

ʤʠʢʨʦʮʠʥʘ J25, ʢʦʣʠʮʠʥʘ B, ʜʣʷ ʛʨʫʧʧ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʠ ʫʨʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

ï ʛʝʥʳ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ. 

ɸ 

 

ɹ 

 

ʈʠʩʫʥʦʢ 3 ī ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʫʨʦʧʘʪʦʛʝʥʥʳʭ (UPEC), 

ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʧʪʠʮ (APEC), ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

E. coli. ɸ ï ɼʠʘʛʨʘʤʤʘ ɺʝʥʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʨʝʜʠ 

E. coli ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɹ ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʘʟʣʠʯʠʡ ʧʨʦʬʠʣʝʡ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʰʪʘʤʤʦʚ E. coli ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA), ʪʦʯʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʪʜʝʣʴʥʳʤ ʰʪʘʤʤʘʤ, ʮʚʝʪ ī ɻʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʩʪʨʝʣʢʠ ī ʚʢʣʘʜ 

ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʨʘʟʜʝʣʝʥʠʝ ʛʨʫʧʧ 
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ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V 

ʚ ʛʝʥʦʤʘʭ E. coli, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ NCBI. ɺ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʧʦʣʥʳʝ ʛʝʥʦʤʳ ʰʪʘʤʤʦʚ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ: UPEC (44 ʛʝʥʦʤʘ), APEC (28 ʛʝʥʦʤʦʚ), 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʠʟ ʬʝʢʘʣʠʡ ʟʜʦʨʦʚʳʭ ʧʪʠʮ (21 ʛʝʥʦʤ), ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ (35 

ʛʝʥʦʤ) ʠʣʠ ʯʝʣʦʚʝʢʘ (20 ʛʝʥʦʤʦʚ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʥʳʡ ʦʧʝʨʦʥ ʤʠʢʨʦʮʠʥʘ V 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ: cvaC (ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʢʦʣʠʮʠʥʘ), cvaA ʠ cvaB 

(ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ ʵʢʩʧʦʨʪʘ), ʘ ʪʘʢʞʝ cvi (ʛʝʥ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʳʡ ʟʘʱʠʱʘʝʪ 

ʧʨʦʜʫʮʠʨʫʶʱʫʶ ʢʣʝʪʢʫ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʠʢʨʦʮʠʥʘ) (Cameron et al., 2019). 

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 4ɸ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ 

ʚʩʪʨʝʯʘʣʠʩʴ ʰʪʘʤʤʳ, ʥʝʩʫʱʠʝ ʢʘʢ ʚʩʝ ʪʨʠ ʛʝʥʘ ʣʦʢʫʩʘ (cvaA, cvaB, cvaC), ʪʘʢ ʠ ʩ 

ʥʝʧʦʣʥʳʤʠ ʣʦʢʫʩʘʤʠ ʤʠʢʨʦʮʠʥʘ V.  ʉʨʘʚʥʝʥʠʝ ʛʝʥʦʤʦʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-

ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʰʪʘʤʤʦʚ, ʥʝʩʫʱʠʭ ʚʩʝ 

ʪʨʠ ʛʝʥʘ, ʫʙʳʚʘʣʘ ʚ ʨʷʜʫ: APEC (35,7%), ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ ʧʪʠʮ (23,8%), 

ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ ʞʠʚʦʪʥʳʭ (17,1%), ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ ʯʝʣʦʚʝʢʘ 

(10%), UPEC (6,8%) (ʈʠʩʫʥʦʢ 4ɹ). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʰʪʘʤʤʳ ʧʪʠʯʴʝʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʠ APEC) ʯʘʱʝ ʩʦʜʝʨʞʘʣʠ ʧʦʣʥʦʮʝʥʥʳʝ ʣʦʢʫʩʳ 

ʤʠʢʨʦʮʠʥʘ V, ʫ ʰʪʘʤʤʦʚ UPEC ʯʘʱʝ ʥʘʙʣʶʜʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʣʦʢʫʩʘ, ʘ ʫ ʯʘʩʪʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 

ʥʝʧʦʣʥʦʮʝʥʥʳʝ ʣʦʢʫʩʳ ʩ ʛʝʥʘʤʠ ʵʢʩʧʦʨʪʘ (ʈʠʩʫʥʦʢ 4ɺ). ʕʪʠ ʜʘʥʥʳʝ ʦʪʨʘʞʘʶʪ 

ʵʚʦʣʶʮʠʶ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V ʫ ʨʘʟʥʳʭ ʧʘʪʦʪʠʧʦʚ E. coli, ʘ 

ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʜʠʥʘʢʦʚʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʘʨʢʝʨʥʦʛʦ ʛʝʥʘ ʥʝ 

ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠ ʛʝʥʦʤʥʫʶ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʮʝʣʦʛʦ ʣʦʢʫʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ E. coli ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʰʪʘʤʤʦʚ. 

ʐʪʘʤʤʳ APEC ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ, ʦʙʦʛʘʱʝʥʥʳʤ 

ColM, MccJ25 ʠ ColB, ʯʪʦ ʦʪʣʠʯʘʣʦ ʠʭ ʦʪ UPEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ, ʩʨʝʜʠ 
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ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʥʦʩʠʪʝʣʠ ʛʝʥʦʚ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ MccM ʠ MccH47. 

PCA-ʘʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʧʦʜʪʚʝʨʜʠʣ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʛʨʫʧʧʳ APEC. 
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ʈʠʩʫʥʦʢ 4 ī ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V ʚ ʛʝʥʦʤʘʭ E. coli ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-

ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɸ ī ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V: 

ʛʝʥʳ cvaA ʠ cvaB ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ ʵʢʩʧʦʨʪʘ, cvaC ̫ ʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʛʝʥʦʤ. ɹ ī ɼʠʘʛʨʘʤʤʘ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʤʙʠʥʘʮʠʡ ʛʝʥʦʚ ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V ʚ ʛʝʥʦʤʘʭ ʰʪʘʤʤʦʚ E. coli 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɺ ï ʂʘʨʪʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʛʝʥʦʚ 

ʣʦʢʫʩʘ ʤʠʢʨʦʮʠʥʘ V ʚ ʛʝʥʦʤʘʭ E. coli ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʠʭ ʛʨʫʧʧ (ʯʝʨʥʳʝ ʷʯʝʡʢʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʘ, ʙʝʣʳʝ ï ʥʘ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ)  
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3.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʫʨʦʧʘʪʦʛʝʥʥʳʭ 

E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʧʦʣʠʢʣʠʥʠʢ 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʨʦʬʠʣʠ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʫʨʦʧʘʪʦʛʝʥʥʳʭ E. coli 

ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʢʦʤʤʝʥʩʘʣʴʥʳʤ E. coli, ʯʝʤ ʢ ʜʨʫʛʦʡ ʛʨʫʧʧʝ 

ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ī APEC. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʤʳ ʧʨʦʚʝʣʠ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ UPEC, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʜʚʫʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ: ʧʨʦʭʦʜʷʱʠʭ ʣʝʯʝʥʠʝ ʚ ʧʦʣʠʢʣʠʥʠʢʘʭ (n=89) 

ʠ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʡ ʩʪʘʮʠʦʥʘʨʦʚ (n=88) (ʊʘʙʣʠʮʘ 6). ʉʨʝʜʠ ʛʝʥʦʚ ʢʦʣʠʮʠʥʦʚ 

UPEC ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʛʝʥʳ ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʭ ʢʦʣʠʮʠʥʦʚ Ia (18/177, 

10,2%) ʠ E1 (14/177, 7,9%), ʛʝʥʳ ʜʨʫʛʠʭ ʢʦʣʠʮʠʥʦʚ ʚʩʪʨʝʯʘʣʠʩʴ ʤʝʥʝʝ ʯʝʤ ʫ 5% 

ʠʟʦʣʷʪʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʤʠʢʨʦʮʠʥʦʚ ʩ ʨʘʟʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʘʢʪʠʚʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣʘ. ʅʘʠʙʦʣʝʝ ʨʝʜʢʠʤʠ ʙʳʣʠ ʰʪʘʤʤʳ, ʢʦʜʠʨʫʶʱʠʝ MccJ25. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʦʢʘʟʘʣʠʩʴ ʛʝʥʳ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ MccM 

(33/177, 18,6%) ʠ MccH47 (22/177, 12,4%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʨʝʜʠ ʠʟʦʣʷʪʦʚ UPEC ʙʳʣʘ ʥʠʟʢʦʡ ʠ ʛʝʪʝʨʦʛʝʥʥʦʡ: ʚ ʚʳʙʦʨʢʝ 

ʧʨʝʦʙʣʘʜʘʣʠ ʠʟʦʣʷʪʳ, ʢʦʜʠʨʫʶʱʠʝ ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʝ ʢʦʣʠʮʠʥʳ, ʘ ʪʘʢʞʝ 

ʤʠʢʨʦʮʠʥʳ-ʩʠʜʝʨʦʬʦʨʳ.   

ʉʨʘʚʥʝʥʠʝ ʰʪʘʤʤʦʚ E. coli, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ ʠ 

ʧʦʣʠʢʣʠʥʠʢ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʥʘ ʠʟʦʣʷʪ ʟʥʘʯʠʤʦ ʥʝ 

ʨʘʟʣʠʯʘʣʦʩʴ (p > 0,05, U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ), ʦʜʥʘʢʦ ʰʪʘʤʤʳ, ʥʝʩʫʱʠʝ ʛʝʥʳ 5 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ. ɺ 

ʵʪʦʡ ʛʨʫʧʧʝ ʜʦʤʠʥʠʨʦʚʘʣʠ E. coli, ʢʦʜʠʨʫʶʱʠʝ ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʦʮʠʥʳ 

ColIa, MccV ʠ ʤʠʢʨʦʮʠʥ-ʩʠʜʝʨʦʬʦʨ MccM, ʛʝʥ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʩʷ ʩʨʝʜʠ ʠʟʦʣʷʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʧʦʣʠʢʣʠʥʠʢ (OR = 2,3, 95% 

CI 1,0-5,1, ʨ = 0,04, ʢʨʠʪʝʨʠʡ ɢ2). ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʧʦʣʠʢʣʠʥʠʢ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʩʷ ʛʝʥ ʙʠʦʩʠʥʪʝʟʘ MccH47 (OR = 1,5, 95% CI 

0,6-3,7), ʘ ʪʘʢʞʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ MccJ25 (ʊʘʙʣʠʮʘ 6). ɺ ʰʪʘʤʤʘʭ ʦʙʝʠʭ ʛʨʫʧʧ 

ʧʘʮʠʝʥʪʦʚ ʢʦʤʙʠʥʘʮʠʷ ʛʝʥʦʚ ʜʚʫʭ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ MccM ʠ MccH47 ʙʳʣʘ 
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ʜʦʤʠʥʠʨʫʶʱʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʢʦʤʙʠʥʘʮʠʡ ʧʨʦʯʠʭ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ.  

ʊʘʙʣʠʮʘ 6 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩʨʝʜʠ E. coli, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʬʝʢʮʠʷʤʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʧʨʦʭʦʜʠʚʰʠʭ 

ʘʤʙʫʣʘʪʦʨʥʦʝ ʠʣʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ 

ɹʘʢʪʝʨʠʦʮʠʥʳ 

UPEC, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ 

ʧʘʮʠʝʥʪʦʚ, n (%)  

UPEC, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʡ ʩʪʘʮʠʦʥʘʨʘ, n 

(%) 
ɺʩʝʛʦ 

(n=177) 
ʩʪʘʮʠʦʥʘʨʦʚ 

(n=88) 

ʧʦʣʠʢʣʠʥʠʢ 

(n=89) 

ʪʝʨʘʧʠʠ 

(n=33) 

ʭʠʨʫʨʛʠʠ  

(n=34) 

ʨʝʘʥʠʤʘʮʠʠ 

(n=21) 

ʄʠʢʨʦʮʠʥʳ 

MccB17 4 (4,5) 6 (6,7) 3 (9,1) 1 (2,9) 0 10 (5,6) 

MccJ25 0 2 (2,2) 0 0 0 2 (1,1) 

MccV 11 (12,5) 6 (6,7) 1 (3,0) 8 (23,5) 2 (9,5) 17 (9,6) 

MccM 11 (12,5) 22 (24,7)* 5 (15,2) 5 (14,7) 1 (4,8) 33 

(18,6) 

MccH47 9 (10,2) 13 (14,6) 4 (12,1) 4 (11,8) 1 (4,8) 22 

(12,4) 

ʂʦʣʠʮʠʥʳ 

ColM 7 (8,0) 1 (1,1) 5 (15,2) 2 (5,9) 0 8 (4,5) 

ColK 1 (1,1) 2 (2,2) 0 1 (2,9) 0 3 (1,7) 

ColB 5 (5,7) 0 3 (9,1) 2 (5,9) 0 5 (2,8) 

ColE1 7 (8,0) 7 (7,9) 3 (9,1) 4 (11,8) 0 14 (7,9) 

ColIa 12 (13,6) 6 (6,7) 2 (6,1) 5 (14,7) 5 (23,8) 18 

(10,2) 

ColIb 3 (3,4) 3 (3,4) 1 (3,0) 2 (5,9) 0 6 (3,4) 

ColE7 0 0 0 0 0 0 

ʇʨʠʤʝʯʘʥʠʝ. *p < 0,05, ʢʨʠʪʝʨʠʡ ɢ2  

ʀʟʦʣʷʪʳ E. coli ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʧʘʮʠʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʡ 

ʩʪʘʮʠʦʥʘʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ (ʚʢʣʶʯʘʷ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʝ ʦʪʜʝʣʝʥʠʷ), 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ (ʚʢʣʶʯʘʷ ʫʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʪʜʝʣʝʥʠʷ ʜʠʘʣʠʟʘ) ʠ ʨʝʘʥʠʤʘʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʠʩʪʦʯʥʠʢ ʚʳʜʝʣʝʥʠʷ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʪʴ ʪʷʞʝʩʪʴ ʠʥʬʝʢʮʠʡ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʧʘʮʠʝʥʪʦʚ, ʜʘʣʝʝ ʤʳ ʦʮʝʥʠʣʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚʥʫʪʨʠ ʵʪʠʭ ʛʨʫʧʧ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʠʥ ʠʟʦʣʷʪ, ʨʘʟʣʠʯʘʣʦʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ: 

E. coli, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʧʘʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʡ ʨʝʘʥʠʤʘʮʠʠ, ʥʝʦʞʠʜʘʥʥʦ ʥʝʩʣʠ 

ʤʝʥʴʰʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʦʣʷʪʘʤʠ ʜʚʫʭ ʜʨʫʛʠʭ ʛʨʫʧʧ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʢʦʣʠʮʠʥʦʚ ʠ ʤʠʢʨʦʮʠʥʦʚ ʪʘʢʞʝ ʨʘʟʣʠʯʘʣʘʩʴ ʚ 

ʪʨʝʭ ʛʨʫʧʧʘʭ E. coli. ɺ ʛʨʫʧʧʝ ʠʟʦʣʷʪʦʚ ʦʪ ʧʘʮʠʝʥʪʦʚ ʠʟ ʦʪʜʝʣʝʥʠʡ ʨʝʘʥʠʤʘʮʠʠ 
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ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʦʣʠʮʠʥʦʤ ʙʳʣ ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ ʢʦʣʠʮʠʥ ColIa (ʦʙʥʘʨʫʞʝʥ ʫ 

5/21, 23,8% ʠʟʦʣʷʪʦʚ), ʚ ʛʨʫʧʧʝ ʠʟʦʣʷʪʦʚ ʦʪ ʧʘʮʠʝʥʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ī 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʡ ʤʠʢʨʦʮʠʥ MccV (8/34, 23,5%), ʘ ʚ ʛʨʫʧʧʝ ʠʟʦʣʷʪʦʚ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ï ʢʦʣʠʮʠʥ ColM ʠ ʤʠʢʨʦʮʠʥ-ʩʠʜʝʨʦʬʦʨ 

MccM (ʧʦ 5/33, 15,2%). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʟʦʣʷʪʳ, ʢʦʜʠʨʫʶʱʠʝ ʤʠʢʨʦʮʠʥʳ-

ʩʠʜʝʨʦʬʦʨʳ MccM ʠ MccH47, ʚʩʪʨʝʯʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʯʘʱʝ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ 

ʠʟ ʦʪʜʝʣʝʥʠʡ ʪʝʨʘʧʠʠ ʠ ʭʠʨʫʨʛʠʠ, ʥʦ ʥʝ ʨʝʘʥʠʤʘʮʠʠ (ʊʘʙʣʠʮʘ 6). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ UPEC ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʬʠʣʠ ʫʨʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʙʳʣʠ ʙʦʣʝʝ 

ʙʣʠʟʢʠ ʢ ʢʦʤʤʝʥʩʘʣʴʥʳʤ E. coli, ʯʝʤ ʢ APEC, ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʭ ʢʦʣʠʮʠʥʦʚ ColIa ʠ ColE1, ʘ ʪʘʢʞʝ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ 

MccM ʠ MccH47. ʉʨʘʚʥʝʥʠʝ ʠʟʦʣʷʪʦʚ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʧʦʣʠʢʣʠʥʠʢ ʥʝ 

ʚʳʷʚʠʣʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ, ʦʜʥʘʢʦ ʰʪʘʤʤʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ (ʜʦ 5 ʥʘ ʠʟʦʣʷʪ) ʦʙʥʘʨʫʞʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʨʝʜʠ ʛʦʩʧʠʪʘʣʴʥʳʭ 

ʠʟʦʣʷʪʦʚ. ʉʨʝʜʠ ʠʟʦʣʷʪʦʚ ʦʪʜʝʣʝʥʠʡ ʨʝʘʥʠʤʘʮʠʠ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʢʦʜʠʨʫʶʱʠʝ 

ColIa hʪʘʤʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʤʠʢʨʦʮʠʥʳ-ʩʠʜʝʨʦʬʦʨʳ MccM ʠ MccH47. 

3.3. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ 

ɹʳʣʘ ʦʮʝʥʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʩʣʝʜʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ: ʬʝʢʘʣʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ (ʚʩʝʛʦ n=16), ʚ ʪʦʤ ʯʠʩʣʝ ʮʳʧʣʷʪ (n=2), ʢʫʨ (n=4), 

ʠʥʜʶʢʦʚ (n=7), ʧʝʨʝʧʝʣʦʚ (n=3), ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʚʩʝʛʦ 

n=56), ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʚ (n=49), ʢʨʦʣʠʢʦʚ (n=4) ʠ ʩʚʠʥʝʡ (n=3). ʉʨʝʜʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ E. coli 23,6% (17/72) ʬʦʨʤʠʨʦʚʘʣʠ ʟʦʥʳ ʣʠʟʠʩʘ ʪʝʩʪ-

ʰʪʘʤʤʘ E. coli DH5a ʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ2. ɼʦʣʷ 

                                            
2 ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʫʥʢʪʝ 3.3, ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʪʘʪʴʝ: Kuznetsova, M.V., Mihailovskaya, 

V.S., Remezovskaya, N.B., Starļiļ Erjavec, M. Bacteriocin-producing Escherichia coli isolated from the 
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ʪʘʢʠʭ ʰʪʘʤʤʦʚ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʩʦʩʪʘʚʠʣʘ 23,2% 

(13/56) ʠ 25% (4/16) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ 76,4% (55/72) ʰʪʘʤʤʦʚ ʧʨʦʜʫʢʮʠʷ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʥʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ. ʋ ʢʦʥʪʨʦʣʴʥʦʛʦ ʛʝʥʥʦ-

ʠʥʞʝʥʝʨʥʦʛʦ ʰʪʘʤʤʘ E. coli ĢP, ʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʢʦʣʠʮʠʥ E7, ʜʠʘʤʝʪʨ ʟʦʥʳ ʣʠʟʠʩʘ 

ʩʦʩʪʘʚʠʣ 6,0Ñ0,8 ʤʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʠʤʝʣʠ ʜʠʘʤʝʪʨʳ ʟʦʥ, 

ʧʨʝʚʳʰʘʶʱʠʝ E. coli ĢP. ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʰʪʘʤʤʦʚ E. coli ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ ʟʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ E. 

coli DH5a (ʈʠʩʫʥʦʢ 5ɸ). ɼʠʘʧʘʟʦʥ ʜʠʘʤʝʪʨʦʚ ʟʦʥ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣ 6,0 ï 

18,8 ʤʤ, Me[Q1ïQ3] = 8,3[7,5ī10,0] ʤʤ. ʉʦʛʣʘʩʥʦ ʟʥʘʯʝʥʠʶ ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʠʣʷ (Q3; 

75-ʛʦ ʧʨʦʮʝʥʪʠʣʷ) ʰʪʘʤʤʳ E. coli ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʰʪʘʤʤʳ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʙʘʢʪʝʨʠʦʮʠʥʦʚ (ʜʠʘʤʝʪʨ ʟʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ Ó 10,0 ʤʤ) ʠ ʩ ʥʠʟʢʦʡ 

ʧʨʦʜʫʢʮʠʝʡ (ʜʠʘʤʝʪʨ < 10,0 ʤʤ). ʂ ʢʘʪʝʛʦʨʠʠ ʚʳʩʦʢʦʧʨʦʜʫʮʝʥʪʦʚ ʙʳʣʠ ʦʪʥʝʩʝʥʳ 

35,3% (6/17) ʰʪʘʤʤʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʬʝʢʘʣʠʡ ʢʦʨʦʚ (5/6), 

ʦʜʠʥ ʰʪʘʤʤ ï ʠʟ ʬʝʢʘʣʠʡ ʧʝʨʝʧʝʣʘ. 
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ʈʠʩʫʥʦʢ 5 ī ʌʝʥʦʪʠʧ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ɸ ī ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʰʪʘʤʤʦʚ E. coli ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʟʫʝʤʦʛʦ ʠʤʠ ʜʠʘʤʝʪʨʘ ʟʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʪʝʩʪ-h ʪʘʤʤʘ 

E. coli DH5Ŭ. ɹ ï ɼʠʘʛʨʘʤʤʘ ɺʝʥʘ, ʦʪʨʘʞʘʶʱʘʷ ʢʦʤʙʠʥʘʮʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʝʥʦʚ 

                                            
gastrointestinal tract of farm animals: prevalence, molecular characterization and potential for 
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ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ (ʯʠʩʣʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʰʪʘʤʤʦʚ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ) 

ʉ ʧʦʤʦʱʴʶ ʇʎʈ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ ʥʘ ʥʘʣʠʯʠʝ 30 ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʉʨʝʜʠ ʚʳʷʚʣʝʥʥʳʭ 17 ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ 

E. coli ʙʳʣʦ ʜʝʪʝʢʪʠʨʦʚʘʥʦ 18 ʠʟ 30 ʛʝʥʦʚ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʋ ʚʩʝʭ 17 

ʰʪʘʤʤʦʚ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʛʝʥ, 47,1% ʰʪʘʤʤʦʚ ʦʙʣʘʜʘʣʠ ʜʚʫʤʷ 

ʛʝʥʘʤʠ, 17,7% ī ʪʨʝʤʷ ʛʝʥʘʤʠ ʠ 29,4% ʰʪʘʤʤʦʚ ʦʙʣʘʜʘʣʠ ʯʝʪʳʨʴʤʷ ʠʣʠ ʙʦʣʝʝ 

ʛʝʥʘʤʠ (ʈʠʩʫʥʦʢ 6). ʐʪʘʤʤ E. coli C25 ʩʦʜʝʨʞʘʣ ʰʝʩʪʴ, ʘ E. coli Br1 ī ʩʝʤʴ 

ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ.  

 

ʈʠʩʫʥʦʢ 6 ī UpSet plot, ʧʦʢʘʟʳʚʘʶʱʠʡ ʢʦʤʙʠʥʘʮʠʠ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʨʝʜʠ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʫ ʜʠʘʤʝʪʨʦʚ ʟʦʥ 

ʣʠʟʠʩʘ ʪʝʩʪ-h ʪʘʤʤʘ (ʚ ʤʤ) 

ɺ 41,2% ʩʣʫʯʘʝʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʛʝʥʳ ʢʦʣʠʮʠʥʦʚ, ʘ ʚ 58,8% ī ʢʘʢ 

ʢʦʣʠʮʠʥʦʚ, ʪʘʢ ʠ ʤʠʢʨʦʮʠʥʦʚ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʙʘʢʪʝʨʠʦʮʠʥ,r ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ MccM 

(58,8%) ʠ ColE1 (52,9%), ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʦʚʘʣʠ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ColE9, ColIb, 

ColB (ʚʩʝ ʪʨʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 23,5% ʰʪʘʤʤʦʚ), ʛʝʥ ColIa, ʦʙʥʘʨʫʞʝʥʥʳʡ ʫ 

29,4%, ʠ ʛʝʥ ColE1 (52,9%). ɻʝʥ Mccʄ ʩʦʜʝʨʞʘʣʩʷ ʫ 35,3% ʰʪʘʤʤʦʚ, 

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥ.r ɻʝʥʳ ʤʠʢʨʦʮʠʥʦʚ B17, V ʠ ʢʦʣʠʮʠʥʦʚ K, E8, U, Y 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʰʪʘʤʤʝ. ɻʝʥʳ ʤʠʢʨʦʮʠʥʦʚ J25, C7, L ʠ ʢʦʣʠʮʠʥʦʚ 
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E2, E4, E5, E6, E7, A, D, S4, Js ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ. ʀʟ 17 ʰʪʘʤʤʦʚ 12 (70,6%) 

ʠʤʝʣʠ ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʘ (ʥʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʠ ʚ ʦʜʥʦʤ 

ʜʨʫʛʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʤ ʰʪʘʤʤʝ). ʐʪʘʤʤʳ E. coli ʩ ʢʦʤʙʠʥʘʮʠʷʤʠ ʛʝʥʦʚ 

ʢʦʣʠʮʠʥʘ ɽ1 ʠ ɽ9, ʤʠʢʨʦʮʠʥʘ ʄ ʠ ʢʦʣʠʮʠʥʘ ɽ1 ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 17,7% ʰʪʘʤʤʦʚ. 

ɺʩʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʰʪʘʤʤʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʦʮʠʥʳ, ʥʝʩʣʠ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʠʥ ʧʦʨʦʦʙʨʘʟʫʶʱʠʡ ʙʘʢʪʝʨʠʦʮʠʥ (ʈʠʩʫʥʦʢ 5ɹ). ʂʦʣʠʮʠʥ ʄ, 

ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʜʝʛʨʘʜʘʮʠʶ ʧʝʧʪʠʜʦʛʣʠʢʘʥʦʚ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ 35,3% ʰʪʘʤʤʦʚ. 

ʐʪʘʤʤʳ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʝʥʳ ʙʠʦʩʠʥʪʝʟʘ ʢʦʣʠʮʠʥʦʚ ʠ ʤʠʢʨʦʮʠʥʦʚ 

ʩ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 58,8% ʩʣʫʯʘʝʚ, 

ʨʝʞʝ ʩ ʪʨʝʤʷ (23,5%) ʠ ʯʝʪʳʨʴʤʷ (11,8%) ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʰʪʘʤʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʛʝʥʳ ʥʝʩʢʦʣʴʢʠʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʩ ʦʜʠʥʘʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 5,9%. ʇʨʠ ʵʪʦʤ 35,3% 

ʰʪʘʤʤʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʜʝʨʞʘʣʠ ʛʝʥʳ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʤʝʭʘʥʠʟʤʘʤʠ 

ʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ, ʘ 29,4% ʰʪʘʤʤʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ï 

ʛʝʥʳ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʤʝʭʘʥʠʟʤʦʤ ʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʙʘʢʪʝʨʠʦʮʠʥʳ, 

ʨʘʟʨʫʰʘʶʱʠʝ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ. ɺʳʩʦʢʦʧʨʦʜʫʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʦʮʠʥʳ 

ʪhʘʤʤʳ, ʯʘʱʝ ʩʦʜʝʨʞʘʣʠ ʢʦʤʙʠʥʘʮʠʠ ʠʟ 4 ʠʣʠ ʙʦʣʝʝ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ (p = 

0,02, ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʢʦʤʤʝʥʩʘʣʴʥʳʝ 

ʰʪʘʤʤʳ E. coli ʩʦʜʝʨʞʘʣʠ ʛʝʥʳ ʙʠʦʩʠʥʪʝʟʘ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʝʛʦ ʙʘʢʪʝʨʠʦʮʠʥʘ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʰʪʘʤʤʦʚ ʥʝʩʣʠ ʛʝʥʳ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. ʐʪʘʤʤʳ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʯʘʱʝ ʩʦʜʝʨʞʘʣʠ 4 ʠ ʙʦʣʝʝ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʢʫʤʫʣʷʪʠʚʥʦʤ ʵʬʬʝʢʪʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʦʪ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʝʨʚʫʘʨ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʧʦʠʩʢʘ ʫʥʠʢʘʣʴʥʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʝʧʪʠʜʦʚ. 
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ɻʃɸɺɸ 4. ʌɸʂʊʆʈʓ ʇɸʊʆɻɽʅʅʆʉʊʀ ʀ ʋʉʊʆʁʏʀɺʆʉʊʀ ʂ 

ɸʅʊʀɹʀʆʊʀʂɸʄ ʕʂʉʊʈɸʀʅʊɽʉʊʀʅɸʃʔʅʓʍ ʇɸʊʆɻɽʅʅʓʍ ʀ 

ʂʆʄʄɽʅʉɸʃʔʅʓʍ E. COLI: ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏɽʉʂʆɽ 

ʈɸɿʅʆʆɹʈɸɿʀɽ, ʉɺʗɿʔ ʉ ʇʈʆɼʋʂʎʀɽʁ ʀ ɻɽʅɸʄʀ 

ɹɸʂʊɽʈʀʆʎʀʅʆɺ 

 

ɼʘʥʥʳʝ ʦʙ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʠ ʛʝʥʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 

ʦʩʪʘʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ: ʚ ʦʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʰʪʘʤʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (Dobson et al., 

2011; Mills  et al., 2025), ʚ ʜʨʫʛʠʭ ī ʪʘʢʦʡ ʩʚʷʟʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ (Ghazaryan et al., 

2019). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦ ʪʦʤ, ʷʚʣʷʶʪʩʷ ʣʠ ʙʘʢʪʝʨʠʦʮʠʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʣʠ ʤʘʨʢʝʨʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ, 

ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʳ ʨʝʰʠʣʠ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʫʶ ʦʮʝʥʢʫ 

ʩʚʷʟʠ ʬʝʥʦʪʠʧʘ ʠ ʛʝʥʦʪʠʧʘ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʬʘʢʪʦʨʘʤʠ ʠ ʦʩʪʨʦʚʘʤʠ 

ʧʘʪʦʛʝʥʥʦʩʪʠ E. coli.  

4.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʷ ʩ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

E. coli 

ɻʝʥʳ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʯʘʩʪʦ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʩʪʨʦʚʘʭ ʧʘʪʦʛʝʥʥʦʩʪʠ (ʦʪ ʘʥʛʣ. pathogenicity islands, PAI), 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʛʝʥʦʤʘ (10-200 ʂʙ), 

ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʡ GC-ʩʦʩʪʘʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʥʦʚʥʳʤ ʛʝʥʦʤʦʤ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʨʷʜʦʤ ʩ ʛʝʥʘʤʠ ʪʈʅʂ, ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʤʦʙʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʠʭ ʬʨʘʛʤʝʥʪʳ ʠ 

ʬʣʘʥʢʠʨʦʚʘʥʳ ʧʨʷʤʳʤʠ ʧʦʚʪʦʨʘʤʠ. ʐʪʘʤʤʳ APEC, UPEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

E. coli ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʥʘʣʠʯʠʝ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ HPI, SHI-2, Tia, EspC, 

She, LEE ʠ O-island.  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʟʘʚʠʩʝʣʘ ʦʪ ʵʢʦʣʦʛʦ-

ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʰʪʘʤʤʦʚ3. ʄʘʨʢʝʨʳ PAI ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 

41,7% ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ, 46,4%  hʪʘʤʤʦʚ APEC ʠ 84,6%  UPEC. 

ʉʨʘʚʥʝʥʠʝ ʚʳʙʦʨʦʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ PAI ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʥʦʛʠʝ APEC, UPEC ʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʯʘʱʝ ʥʝʩʣʠ ʪʦʣʴʢʦ ʦʜʠʥ ʤʘʨʢʝʨ PAI (25, 50 ʠ 12,5% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨʝʞʝ  ʜʚʘ (21,4, 23,1 ʠ 12,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʐʪʘʤʤʳ UPEC 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʠʙʦʣʴʰʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ (ʈʠʩʫʥʦʢ 7ɸ). ʋ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʤʘʨʢʝʨʳ ʦʩʪʨʦʚʦʚ 

ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ, ʦʜʥʘʢʦ ʠʭ ʥʘʣʠʯʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʯʘʩʪʴ ʠʟʦʣʷʪʦʚ ʦʪ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʥʝʩʣʠ ʬʨʘʛʤʝʥʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʧʝʨʪʫʘʨʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ 

ʧʘʪʦʛʝʥʥʳʭ E. coli. ɺ ʛʨʫʧʧʝ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʩʨʝʜʠ ʚʩʝʭ ʦʩʪʨʦʚʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ HPI (27,8%), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʛʝʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ 

ʚ ʩʠʥʪʝʟʝ, ʨʝʛʫʣʷʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪʝ ʩʠʜʝʨʦʬʦʨʘ ʠʝʨʩʠʥʠʘʙʘʢʪʠʥʘ, ʪʦʛʜʘ ʢʘʢ APEC ʠ 

UPEC ʯʘʱʝ ʩʦʜʝʨʞʘʣʠ ʦʩʪʨʦʚ SHI-2 (ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ 32,1 ʠ 57,7% ʢʫʣʴʪʫʨ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʙʝʣʦʢ ShiA (ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ 

ʭʠʥʦʥʨʝʜʫʢʪʘʟʫ), ʦʩʣʘʙʣʷʶʱʠʡ ʦʪʚʝʪ ʊ-ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 7ɹ). ʂʦʤʙʠʥʘʮʠʷ 

ʫʢʘʟʘʥʥʳʭ PAI (HPI + SHI-2) ʚʩʪʨʝʯʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 30 ʠʟ 177 ʰʪʘʤʤʦʚ UPEC (19,6%) ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʛʝʥ clbA, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ pks-ʦʩʪʨʦʚʦʤ ʠ ʩʠʥʪʝʟʦʤ ʛʝʥʦʪʦʢʩʠʥʘ ʢʦʣʠʙʘʢʪʠʥʘ.  

ɹʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʯʘʱʝ ʩʦʜʝʨʞʘʣʠ ʚ 

ʛʝʥʦʤʝ ʜʚʘ ʠ ʙʦʣʝʝ ʦʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʯʝʤ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʦʮʠʥʳ 

ʰʪʘʤʤʳ (23,5% ʧʨʦʪʠʚ 1,8%). ɸʩʩʦʮʠʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʰʪʘʤʤʦʚ APEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli 

ʦʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʥʠʞʝ. 

 

 

                                            
3 ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 4.1, ʦʧʫʙʣʠʢʦʚʘʥʳ: Mihailovskaya, V.S., Selivanova, P.A., 

Kuznetsova, M.V. Prevalence of pathogenicity island markers among commensal, avian pathogenic, and 

uropathogenic Escherichia coli strains // Bulletin of Experimental Biology and Medicine. ï 2025. ï Vol. 

179, No. 3. ï P. 336ï341 
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ʈʠʩʫʥʦʢ 7 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ (PAI) ʚ ʰʪʘʤʤʘʭ E. coli. ɸ ï 

ʂʦʣʠʯʝʩʪʚʦ PAI ʥʘ ʰʪʘʤʤ. ɹ ï ɺʩʪʨʝʯʘʝʤʦʩʪʴ PAI. UPEC ï ʫʨʦʧʘʪʦʛʝʥʥʳʝ E. coli. APEC ï 

ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʂʨʫʩʢʘʣʘ-

ʋʦʣʣʝʩʘ ʩ ʧʦʧʨʘʚʢʦʡ ɼʶʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ; *p < 0,05; ***p < 0,001 

4.2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʷ ʩ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

E. coli 

ʆʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʥʦʚ ʘʜʛʝʟʠʥʦʚ (fimH, papC, sfaDE, afa/draBC, 

flu, upaG), ʪʦʢʩʠʥʦʚ (cnf1, eastI, ehxA, estI, estII, eltA, stx1, stx2, hlyA, hlyF, clbA), 

ʩʠʩʪʝʤ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ (iroN, iutɸ, iha, chuA) ʠ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ (ompT, kpsMTII, iss) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʠ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʩʨʝʜʠ 

ʧʘʪʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʠ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʩ ʨʘʟʥʦʡ ʯʘʩʪʦʪʦʡ. 

ʄʝʜʠʘʥʳ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʥʘ ʰʪʘʤʤ ʜʣʷ UPEC, APEC, ʚʳʜʝʣʝʥʥʳʭ 

ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʩʦʩʪʘʚʠʣʠ 5[3,0ī8,0], 9,0[7,0ī10,0], 

3,0[2,0ī4,3] ʠ 3,0[1,0ī4,8] ʛʝʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʝʥ fimH, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ 

ʧʨʠʢʨʝʧʣʝʥʠʝ ʢ ʫʨʦʪʝʣʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʘʜʛʝʟʠʥʘ ʬʠʤʙʨʠʡ 1 ʪʠʧʘ, ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ 

ʙʳʣ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʦʩʴ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ E. coli.  

4.2.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʷ ʩ ʛʝʥʘʤʠ 

ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʫʨʦʧʘʪʦʛʝʥʥʳʭ E. coli 

ʋ UPEC ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ ʧʘʪʦʛʝʥʥʦʩʪʠ: chuA ʠ 

fimH ï ʫ 145 ʠʟ 177 ʰʪʘʤʤʦʚ (81,9%), kpsMTII ī 96 (54,2%), flu ī 95 (53,7%), iutA ī 
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93 (52,5%), iroN ī 59 (33,3%), iha ī 59 (33,3%) ʠ usp ī 58 (32,8%). ʊʘʢʦʡ ʧʨʦʬʠʣʴ 

ʦʪʨʘʞʘʝʪ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ ʘʜʛʝʟʠʠ, ʞʝʣʝʟʦʟʘʭʚʘʪʘ, ʢʘʧʩʫʣʴʥʦʡ ʟʘʱʠʪʳ ʠ 

ʚʳʞʠʚʘʥʠʷ ʚʦ ʚʥʝʢʠʰʝʯʥʳʭ ʙʠʦʪʦʧʘʭ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʫʨʦʧʘʪʦʛʝʥʥʳʭ E. coli. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʦʯʠʭ ʛʝʥʦʚ ʩʦʩʪʘʚʠʣʘ: papC ī 54 (30,5%), sfaDE ī 39 (22%), 

upaG ī 35 (19,8%), cnf1 ī 33 (18,6%), clbA ī 30 (16,9%), ompT ī 25 (14,1%), hlyA ī 

38 (12,5%), afa/draBC ī 16 (9%) (ʊʘʙʣʠʮʘ 7).  

ʊʘʙʣʠʮʘ 7 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʨʝʜʠ ʫʨʦʧʘʪʦʛʝʥʥʳʭ 

ʰʪʘʤʤʦʚ E. coli, ʩʦʜʝʨʞʘʱʠʭ ʜʚʘ ʠ ʙʦʣʝʝ ʛʝʥʘ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʛʝʥʦʤʝ 

ɻʝʥ ʂʦʜʠʨʫʝʤʳʡ ʬʘʢʪʦʨ 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ E. coli, ʧʦʟʠʪʠʚʥʳʭ ʥʘ ʛʝʥʳ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, n (%)  

ʩʦʜʝʨʞʘʱʠʭ Ó2 

ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

(n=42) 

ʩʦʜʝʨʞʘʱʠʭ <2 

ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

(n=136) 

ɺʩʝʛʦ 

(n=177) 

ʌʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ 

fimH ʬʠʤʙʨʠʠ 1 ʪʠʧʘ 39 (92,9) 106 (78,5) 145 (81,9) 

papC ʈ-ʬʠʤʙʨʠʠ 16 (38,1) 38 (28,1) 54 (30,5) 

sfaDE S-ʬʠʤʙʨʠʠ 20 (47,6)* 19 (14,1) 39 (22,0) 

afa/draBC ʘʥʪʠʛʝʥʩʚʷʟʳʚʘʶʱʠʡ 

ʘʜʛʝʟʠʥ 

4 (9,5) 12 (8,9) 16 (9,0) 

flu ʘʥʪʠʛʝʥ Ag43a 29 (69,0)* 66 (48,9) 95 (53,7) 

upaG ʙʝʣʦʢ ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ 

12 (28,6) 23 (17,0) 35 (19,8) 

usp ʫʨʦʧʘʪʦʛʝʥ-ʩʧʝʮʠʬʠʯʥʳʡ 

ʙʝʣʦʢ 

23 (54,8)* 35 (25,9) 58 (32,8) 

cnf1 ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ 

ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ 

14 (33,3)* 19 (14,1) 33 (18,6) 

hlyA ʛʝʤʦʣʠʟʠʥ A 17 (40,5)* 21 (15,6) 38 (21,5) 

clbA ʢʦʣʠʙʘʢʪʠʥ 18 (42,9)* 12 (8,9) 30 (19,6) 

ompT ʧʨʦʪʝʘʟʘ ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ 

13 (31,0)* 12 (8,9) 25 (14,1) 

kpsMTII ʢʘʧʩʫʣʴʥʳʡ ʘʥʪʠʛʝʥ II 

ʛʨʫʧʧʳ 

33 (78,6) 63 (46,7) 96 (54,2) 

iha ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʘʜʛʝʟʠʥ-ʨʝʮʝʧʪʦʨ 

ʵʥʪʝʨʦʙʘʢʪʠʥʘ 

12 (28,6) 47 (34,8) 59 (33,3) 

iutA ʨʝʮʝʧʪʦʨ ʘʵʨʦʙʘʢʪʠʥʘ 24 (57,1) 69 (51,1) 93 (52,5) 

iroN ʨʝʮʝʧʪʦʨ ʩʘʣʴʤʦʭʝʣʠʥʘ 32 (76,2)* 27 (20,0) 59 (33,3) 

chuA ʨʝʮʝʧʪʦʨ ʢ ʛʝʤʫ 34 (81,0) 111 (82,2) 145 (81,9) 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, 

Me[Q1ïQ3] 

8,0[6,0ī10,8] 5,0[2,0ī7,0] ī 

ʌʝʥʦʪʠʧ ʧʘʪʦʛʝʥʥʦʩʪʠ 

ɻʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 15 (35,7) 22 (16,3) 37 (20,9) 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ɢ2, * ī ʨʘʟʥʠʮʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 
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ɺ ʛʨʫʧʧʝ UPEC ʰʪʘʤʤʳ-ʥʦʩʠʪʝʣʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʯʘʱʝ ʥʝʩʣʠ 

ʬʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʯʝʤ ʰʪʘʤʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʜʠʥ ʠʣʠ ʥʝ ʢʦʜʠʨʫʶʱʠʝ ʥʠ 

ʦʜʥʦʛʦ ʙʘʢʪʝʨʠʦʮʠʥʘ. ʈʘʟʥʠʮʘ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʘ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʛʝʥʦʚ: sfaDE (OR 

= 5,6; 95% CI 2,6-12,2; ʨ < 0,001; ʢʨʠʪʝʨʠʡ ɢ2), flu (OR = 2,4; 95% CI 1,1-4,9; ʨ = 

0,02), usp (OR = 3,5; 95% CI 1,7-7,2; ʨ < 0,001), cnf1 (OR = 3,1; 95% CI 1,4-6,9; ʨ = 

0,006), hlyA (OR = 3,7; 95% CI 1,7-8,1; ʨ < 0,001), clbA (OR = 7,8; 95% CI 3,3-18,2; ʨ 

< 0,001), ompT (OR = 4,6; 95% CI 1,9-11,2; ʨ < 0,001), iroN (OR = 12,9; 95% CI 5,7-

12,5; ʨ < 0,001) (ʊʘʙʣʠʮʘ 6). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʤʦʣʠʪʠʯʝʩʢʠʝ UPEC 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ 2,9 ʨʘʟ ʯʘʱʝ ʩʨʝʜʠ ʰʪʘʤʤʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʜʚʘ ʠ ʙʦʣʝʝ ʙʘʢʪʝʨʠʦʮʠʥʘ 

(OR = 2,9, 95% CI 1,3-6,2). ɺ ʩʫʤʤʝ ʰʪʘʤʤʳ ʵʪʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʠ ʙʦʣʴʰʝ ʛʝʥʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʰʪʘʤʤʘʤʠ, ʥʝʩʫʱʠʤʠ 0-1 ʛʝʥ ʙʠʦʩʠʥʪʝʟʘ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ (Me[Q1ïQ3] ʩʦʩʪʘʚʠʣʘ 8,0[6,0ī10,8] ʧʨʦʪʠʚ 5,0[2,0ī7,0]; ʨ < 0,05; 

ʪʝʩʪ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ). 

ɼʣʷ ʦʮʝʥʢʠ ʘʩʩʦʮʠʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ ʛʝʥʦʚ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʘʩʩʦʮʠʘʪʠʚʥʘ ̫ʤʘʪʨʠʮʘ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚ 

ʢʦʪʦʨʦʡ ʮʚʝʪʦʚʦʡ ʛʨʘʜʠʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ 2Ĭ2 

ʪʘʙʣʠʮʳ ʜʣʷ ʢʘʞʜʦʡ ʧʦʧʘʨʥʦʡ ʘʩʩʦʮʠʘʮʠʠ. ɸʥʘʣʠʟ ʛʨʫʧʧʳ UPEC ʚʳʷʚʠʣ ʚʳʩʦʢʫʶ 

ʯʘʩʪʦʪʫ ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ: ʤʠʢʨʦʮʠʥʦʚ-

ʩʠʜʝʨʦʬʦʨʦʚ M ʠ H47 (OR = 109,2; 95% CI 22,9-520,1; pBH < 0,001), ʢʦʣʠʮʠʥʦʚ ɺ ʠ 

M (OR = 168; 95% CI 15,2-1861,7; pBH < 0,001), ʤʠʢʨʦʮʠʥʘ V ʠ ʢʦʣʠʮʠʥʦʚ Ia (OR = 

13,3; 95% CI 4,2-42; pBH < 0,001) ʠ Ib (OR = 11,2; 95% CI 2,1-60,8; pBH = 0,05). ɹʳʣʘ 

ʚʳʷʚʣʝʥʘ ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʛʝʥʘʤʠ 

ʧʘʪʦʛʝʥʥʦʩʪʠ. ɻʝʥʳ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ M ʠ H47 ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʛʝʥʘʤʠ: sfaDE (OR = 29 ʠ OR = 15,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; pBH 

< 0,001), usp (OR = 5,1 ʠ OR = 5,6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; pBH < 0,01), clbA (OR = 45 ʠ OR 

= 26,9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; pBH < 0,001), cnf1 (OR = 10,3 ʠ OR = 7,7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; pBH 

< 0,001), hlyA (OR = 13,1 ʠ OR = 7,5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; pBH < 0,001), kpsMTII (OR = 3,2 

ʠ OR = 4,4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; pBH = 0,03), iroN (OR = 12,5 ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ; pBH < 0,001). 

ɻʝʥ ʤʠʢʨʦʮʠʥʘ V ʙʳʣ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ompT (OR = 40,1; 95% CI 11,3-142,1; 

pBH < 0,001) ʠ iutA (OR = 17,2; 95% CI 2,2-133,2; pBH = 0,001), ʘ ʪʘʢʞʝ iroN, ʢʦʪʦʨʳʡ 
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ʚʩʪʨʝʯʘʣʩʷ ʪʦʣʴʢʦ ʩʨʝʜʠ ʰʪʘʤʤʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʤʠʢʨʦʮʠʥ V (pBH < 0,001). 

ʅʘʙʣʶʜʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʤʳʭ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʛʝʥʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ iroN ʩ ʛʝʥʘʤʠ ʘʜʛʝʟʠʥʦʚ (fimH, papC, sfaDE, upaG, flu, usp), ʪʦʢʩʠʥʦʚ (clbA, 

cnf1, hlyA) ʠ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ (ompT, 

kpsMTII); ʛʝʥʘ iutA ʩ ʛʝʥʘʤʠ flu, usp, kpsMTII, iha; ʛʝʥʘ clbA ʩ ʛʝʥʘʤʠ sfaDE, upaG, 

flu, usp, cnf1, hlyA, kpsMTII, iroN ʠ ʧʨʦʯʠʝ ʘʩʩʦʮʠʘʮʠʠ (ʈʠʩʫʥʦʢ 8).  
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ʈʠʩʫʥʦʢ 8 ī ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ, ʦʪʨʘʞʘʶʱʘʷ ʰʘʥʩ ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʠ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ ʇʎʈ, ʫ ʰʪʘʤʤʦʚ UPEC (n=177). ʂʘʞʜʘʷ 

ʷʯʝʡʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (OR), ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 2Ĭ2 ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʨʳ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʎʚʝʪʦʚʦʡ ʛʨʘʜʠʝʥʪ ʦʪʨʘʞʘʝʪ ʚʝʣʠʯʠʥʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ: ʧʦʣʦʞʠʪʝʣʴʥʘʷ (OR > 1), ʦʪʨʠʮʘʪʝʣʴʥʘʷ (OR < 1), ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ (OR = 1). 

ɹʝʣʳʝ ʷʯʝʡʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʘʚʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʝ OR ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʯʝʝʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ 2Ĭ2 ʩʦʜʝʨʞʘʣʠ ʥʫʣʝʚʳʝ 

ʟʥʘʯʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ; * ī ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ, pBH < 0,05 
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ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʦʙʱʝʛʦ ʫʨʦʧʘʪʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʟʦʣʷʪʦʚ E. coli ʜʣʷ 

ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʜʝʢʩ ʧʘʪʦʛʝʥʥʦʩʪʠ (ʦʪ ʘʥʛʣ. virulence score, ʪ.ʝ. 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʥʘ ʰʪʘʤʤ), ʠʥʜʝʢʩ ʞʝʣʝʟʦʟʘʭʚʘʪʘ 

(ʦʪ ʘʥʛʣ. iron acquisition receptors score, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʨʝʮʝʧʪʦʨʳ ʩʠʩʪʝʤ ʟʘʭʚʘʪʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʞʝʣʝʟʘ) ʠ ʠʥʜʝʢʩ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʠ (ʦʪ ʘʥʛʣ. bacteriocin score, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ 

ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʥʘ ʰʪʘʤʤ). ʀʟʦʣʷʪʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʥʘ 3 ʛʨʫʧʧʳ: ʫ 

ʢʦʪʦʨʳʭ ʚʩʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʚʳʰʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

(virulence score Ó 3, iron acquisition receptors score Ó 4, bacteriocin score Ó 2), 

ʦʪʥʦʩʠʣʠ ʢ ʛʨʫʧʧʝ ʩ ʚʳʩʦʢʠʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʀʟʦʣʷʪʳ, ʫ ʢʦʪʦʨʳʭ ʥʠ 

ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʰʘʣ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʦʪʥʦʩʠʣʠ ʢ ʥʠʟʢʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ, ʦʩʪʘʣʴʥʳʝ ʠʟʦʣʷʪʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʝ. ɺʩʝʛʦ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 32/177 (18,1%) ʠʟʦʣʷʪʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, 

51/177 (28,8%) ī ʩ ʥʠʟʢʠʤ, 94/177 (53,1%) ʙʳʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ (ʈʠʩʫʥʦʢ 9ɸ). 

ʉʨʘʚʥʝʥʠʝ ʠʟʦʣʷʪʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʧʦʣʠʢʣʠʥʠʢ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʠʟʦʣʷʪʳ ʩ ʚʳʩʦʢʠʤ, ʩʨʝʜʥʠʤ ʠ ʥʠʟʢʠʤ 

ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ (ʈʠʩʫʥʦʢ 9ɹ). ʉʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩʪʘʮʠʦʥʘʨʦʚ, E. coli ʩ ʚʳʩʦʢʠʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ 17/88 (19,3%) ʩʣʫʯʘʝʚ, ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ï ʚ 48/88 (54,5%), ʩ ʥʠʟʢʠʤ 

ï ʚ 23/88 (26,1%) ʩʣʫʯʘʝʚ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʧʦʣʠʢʣʠʥʠʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 15/89 (16,9%), 46/89 (51,7%) ʠ 28/89 (31,5%). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʟʦʣʷʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʝʞʜʫ ʦʪʜʝʣʝʥʠʷʤʠ 

ʩʪʘʮʠʦʥʘʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʦʣʷ E. coli ʩʦ ʩʨʝʜʥʠʤ ʠ/ʠʣʠ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʙʳʣʘ ʚʳʰʝ ʚ ʦʪʜʝʣʝʥʠʷʭ ʨʝʘʥʠʤʘʮʠʠ, ʯʝʤ ʪʝʨʘʧʠʠ ʠʣʠ ʭʠʨʫʨʛʠʠ (ʈʠʩʫʥʦʢ 9ɺ). 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʪʦ ʰʘʥʩ ʚʩʪʨʝʪʠʪʴ ʨʝʟʠʩʪʝʥʪʥʳʝ ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ ʠʟʦʣʷʪʳ 

ʙʳʣ ʚʳʰʝ ʚ ʛʨʫʧʧʝ E. coli ʩ ʥʠʟʢʠʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʝʤ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʠʣʠ ʚʳʩʦʢʠʤ (OR = 4,0, 95% CI 1,1-15,3). 
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ʈʠʩʫʥʦʢ 9 ī ʂʣʘʩʩʠʬʠʢʘʮʠʷ UPEC ʥʘ ʠʟʦʣʷʪʳ ʩ ʥʠʟʢʠʤ, ʩʨʝʜʥʠʤ ʠ ʚʳʩʦʢʠʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ 

ʩʠʩʪʝʤ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ. ɸ ï 3D-ʧʣʦʪ, ʦʪʨʘʞʘʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ 

ʦʩʠ x, y, z ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʜʝʢʩʘʤ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʠ ʠ ʞʝʣʝʟʦʟʘʭʚʘʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʥʘ ʛʨʘʬʠʢʝ ʵʢʚʠʚʘʣʝʥʪʥʘ ʠʟʦʣʷʪʫ, ʘ ʮʚʝʪ ʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʠʟʢʦʤʫ (ʯʝʨʥʳʡ), ʩʨʝʜʥʝʤʫ (ʨʦʟʦʚʳʡ) ʠʣʠ ʚʳʩʦʢʦʤʫ (ʩʠʥʠʡ) ʫʨʦʧʘʪʦʛʝʥʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ. ɹ ï 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ 

ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʧʦʣʠʢʣʠʥʠʢ. ɺ ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʧʘʪʦʛʝʥʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʡ ʩʪʘʮʠʦʥʘʨʦʚ (ʪʝʨʘʧʠʠ, ʭʠʨʫʨʛʠʠ ʠ ʨʝʘʥʠʤʘʮʠʠ) 

 

4.2.2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʷ ʩ 

ʬʝʥʦʪʠʧʦʤ ʠ ʛʝʥʦʪʠʧʦʤ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʧʪʠʮ E. coli 

ɺ ʛʨʫʧʧʝ APEC ʜʦʤʠʥʠʨʦʚʘʣʠ ʛʝʥr ʧʘʪʦʛʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʱʠʪʦʡ ʦʪ 

ʠʤʤʫʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʭʦʟʷʠʥʘ ʠ ʟʘʭʚʘʪʦʤ ʞʝʣʝʟʘ: fimH ï ʫ 26 ʠʟ 28 ʰʪʘʤʤʦʚ 

(92,9%), kpsMTII ï 23 (82,1%), ompT ī 22 (78,6%), iha ī 21 (75,0%), iroN ī 19 

(67,9%), iss ī 18 (64,3%), chuA ī 15 (53,6%), iutA ī 12 (42,9%), ʘ ʪʘʢʞʝ ʛʝʥʦʚ 

ʪʦʢʩʠʥʦʚ hlyF ï 23 (82,1%), estII  ï 23 (82,1%), eastI ï 17 (60,7%). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʰʪʘʤʤʳ ʛʨʫʧʧʳ APEC ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ ʛʝʥʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ UPEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ4. 

                                            
4 ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʦʧʫʙʣʠʢʦʚʘʥʳ: Kuznetsova, M.V., Pospelova, 

Y.S., Mihailovskaya, V.S., Kochergina, D.A. Antibiotic resistance and zoonotic potential of Escherichia 

coli strains isolated from birds in the poultry agro-industrial complex // Russian Agricultural Sciences. 

ï 2025. ï Vol. 51. ï P. 570ï580 



68 

 

ɺ ʛʨʫʧʧʝ APEC ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ 

ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʤʝʞʜʫ ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ ʠ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ 

ʙʘʢʪʝʨʠʦʮʠʥʳ ʰʪʘʤʤʘʤʠ (Me[Q1ïQ3] ʩʦʩʪʘʚʠʣʘ 8,0[7,0ī9,3] ʧʨʦʪʠʚ 9,0[6,8ī9,5]; ʨ 

> 0,05; ʪʝʩʪ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ), ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ  ʁʢʦʥʢʨʝʪʥʳʭ ʛʝʥʦʚ 

ʘʜʛʝʟʠʥʦʚ (fimH), ʪʦʢʩʠʥʦʚ (hlyF, eastI, estI, estII, eltA), ʬʘʢʪʦʨʦʚ ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ (iha, ompT, kpsMTII, iss), ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ (irp2, tia). 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʛʝʥʦʤ, ʢʦʪʦʨʳʡ ʯʘʱʝ ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʚ ʛʨʫʧʧʝ ʧʨʦʜʫʮʝʥʪʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʙʳʣ ʛʝʥ ʨʝʮʝʧʪʦʨʘ ʢ ʩʠʜʝʨʦʬʦʨʫ ʩʘʣʴʤʦʭʝʣʠʥʫ iroN (80% ʧʨʦʪʠʚ 

37,5%, OR = 6,7; 95% CI 1,1-40,4; ʦʜʥʘʢʦ ʨʘʟʥʠʮʘ ʥʝ ʜʦʩʪʠʛʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ, p = 0,06; ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). ʊʘʢʞʝ ʬʝʥʦʪʠʧ ʧʨʦʜʫʢʮʠʠ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʙʳʣ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʣʠʟʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ: ʣʠʟʦʛʝʥʥʳʝ 

ʰʪʘʤʤʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ APEC.   

ʆʮʝʥʢʘ ʘʩʩʦʮʠʘʮʠʡ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ 

ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʥʝ ʚʳʷʚʠʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʚʷʟʝʡ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ (ʈʠʩʫʥʦʢ 

10). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʰʘʥʩ ʚʩʪʨʝʪʠʪʴ ʩʦʚʤʝʩʪʥʦ ʛʝʥʳ ʩʣʝʜʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʙʳʣ 

ʚʳʩʦʢʠʤ: ʢʦʣʠʮʠʥ ɺ ʠ ʤʠʢʨʦʮʠʥ J25 (OR = 15,8; 95% CI 1,5-157,6; p = 0,03; pBH = 

0,6), ʢʦʣʠʮʠʥ ɽ1 ʠ ʢʦʣʠʮʠʥ ʂ (OR = 12; 95% CI 0,5-273,1; p = 0,2). ɹʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʘʩʩʦʮʠʘʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ: ʤʠʢʨʦʮʠʥʘ J25 ʠ 

ʤʠʢʨʦʮʠʥʘ V ʩ ʦʩʪʨʦʚʦʤ HPI, ʤʘʨʢʠʨʫʝʤʳʤ ʛʝʥʦʤ irp2 (OR = 26,7; 95% CI 2,2-326,5 

ʠ OR = 8,0; 95% CI 0,6-106,9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʦʣʠʮʠʥʦʤ ʂ ʩ ʦʩʪʨʦʚʦʤ Tia (OR = 

12,0). ʅʘʙʣʶʜʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʛʝʥʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

estII ʩ kpsMTII (OR = 15,8) ʠ iha (OR = 26,7); eastI ʠ iha (OR = 19,2), ʦʜʥʘʢʦ ʥʝ ʙʳʣʘ 

ʜʦʩʪʠʛʥʫʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ (ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ p > 0,05). 
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ʈʠʩʫʥʦʢ 10 ī ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ, ʦʪʨʘʞʘʶʱʘʷ ʰʘʥʩ ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ ʇʎʈ, ʫ ʰʪʘʤʤʦʚ APEC (n=28). 

ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (OR), ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 2Ĭ2 ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʨʳ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʎʚʝʪʦʚʦʡ ʛʨʘʜʠʝʥʪ ʦʪʨʘʞʘʝʪ ʚʝʣʠʯʠʥʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ: ʧʦʣʦʞʠʪʝʣʴʥʘʷ (OR > 1), ʦʪʨʠʮʘʪʝʣʴʥʘʷ (OR < 1), ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ (OR = 1). 

ɹʝʣʳʝ ʷʯʝʡʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʘʚʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʝ OR ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʯʝʝʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ 2Ĭ2 ʩʦʜʝʨʞʘʣʠ ʥʫʣʝʚʳʝ 

ʟʥʘʯʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ 

4.2.3. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

ɸʥʘʣʠʟ ʛʨʫʧʧʳ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ (n=72), ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʚʩʝʭ ʰʪʘʤʤʦʚ ʙʳʣ ʜʝʪʝʢʪʠʨʦʚʘʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʛʝʥ 

ʧʘʪʦʛʝʥʥʦʩʪʠ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʣʠʩʴ E. coli, ʩʦʜʝʨʞʘʱʠʝ ʪʨʠ (20,4%), ʯʝʪʳʨʝ 

(14,3%), ʧʷʪʴ (20,4%) ʠ ʰʝʩʪʴ (16,3%) ʛʝʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʵʰʝʨʠʭʠʡ, 

ʠʤʝʶʱʠʭ ʩʝʤʴ ʠ ʙʦʣʝʝ ʛʝʥʦʚ, ʥʝ ʧʨʝʚʳʰʘʣʘ 10%. ʆʮʝʥʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʚ, 
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ʢʦʜʠʨʫʶʱʠʭ ʩʠʩʪʝʤʳ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ, ʧʦʢʘʟʘʣʘ, ʯʪʦ iha, ʢʦʜʠʨʫʶʱʠʡ 

ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʜʛʝʟʠʥ-ʨʝʮʝʧʪʦʨ ʵʥʪʝʨʦʙʘʢʪʠʥʘ, ʚʩʪʨʝʯʘʣʩʷ ʪʦʣʴʢʦ ʩʨʝʜʠ 

ʵʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ, ʥʦ ʥʝ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli. ʂʦʤʤʝʥʩʘʣʴʥʳʝ 

ʰʪʘʤʤʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʝʥʴʰʝʡ ʥʘʛʨʫʟʢʦʡ ʛʝʥʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ APEC ʠ UPEC, ʦʜʥʘʢʦ ʥʝʩʣʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ-ʟʥʘʯʠʤʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʛʝʥʳ ʰʠʛʘ-ʪʦʢʩʠʥʦʚ (stx1 ʠ stx2) ʠ ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ (eastI, 

estI, eltA, ehxA). ʂʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ ʟʜʦʨʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ 

(ʚʩʝʛʦ n=16) ʥʝʩʣʠ ʤʝʥʴʰʝ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ APEC (7.9Ñ1.8 ʧʨʦʪʠʚ 

2.7Ñ1.7, p < 0.01, U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ: ehxA, eastI, stx2, eltA, hlyF (ʊʘʙʣʠʮʘ 8). 

ʂʦʤʤʝʥʩʘʣʴʥʳʝ ʰʪʘʤʤʳ ʞʠʚʦʪʥʳʭ (ʚʩʝʛʦ n=56) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (n=49), ʢʨʦʣʠʢʦʚ (n=4) ʠ ʩʚʠʥʝʡ (n=3). ʉʨʝʜʠ ʰʪʘʤʤʦʚ E. coli, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (n=49) ʩʝʤʥʘʜʮʘʪʴ ʰʪʘʤʤʦʚ 

(34,7%) ʩʦʜʝʨʞʘʣʠ ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʪʦʪʠʧʘʤʠ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 

E. coli (InPEC)5. ʉʨʝʜʠ ʜʝʪʝʨʤʠʥʘʥʪ, ʢʦʜʠʨʫʶʱʠʭ ʪʦʢʩʠʥʳ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʙʳʣ ʛʝʥ ʵʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʦʛʦ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʛʦ ʵʥʪʝʨʦʪʦʢʩʠʥʘ 

eastI (12/49, 24,5%), ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ, ʥʦ ʥʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ, ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ EAEC. 

ʉʝʤʴ ʰʪʘʤʤʦʚ (14,3%) ʥʝʩʣʠ ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ETEC (estI, estII, eltA), ʯʝʪʳʨʝ 

ʢʫʣʴʪʫʨʳ ʩʦʜʝʨʞʘʣʠ ʛʝʥʳ-ʤʘʨʢʝʨʳ STEC stx1 (2,0%) ʠ stx2 (6,1%)6. ʆʙʥʘʨʫʞʝʥ 

ʛʝʪʝʨʦʧʘʪʦʛʝʥʥʳʡ ʰʪʘʤʤ, ʩʦʜʝʨʞʘʱʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʝʥʳ-ʤʘʨʢʝʨʳ ʧʘʪʦʪʠʧʦʚ 

STEC ʠ ETEC. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʰʪʘʤʤʦʚ (55,1%) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʨʠʪʝʨʠʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ExPEC ʩʦʛʣʘʩʥʦ Johnson ʠ Russo (2005), ʪʦ ʝʩʪʴ ʩʦʜʝʨʞʘʣʠ ʜʚʘ ʠ 

ʙʦʣʝʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʝʥʦʚ: papC, sfaDE, afa/draBC, kpsMTII , iutA. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʚʦʩʝʤʴ ʰʪʘʤʤʦʚ ʚʢʣʶʯʘʣʠ ʭʦʪʷ ʙʳ ʪʨʠ ʠʟ ʧʷʪʠ ʛʝʥʦʚ (hlyF, iroN, ompT, iss, iutA), 

                                            
5 ɼʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ: ʄʠʭʘʡʣʦʚʩʢʘʷ, ɺ.ʉ., ʈʝʤʝʟʦʚʩʢʘʷ, ʅ.ɹ., ɾʜʘʥʦʚʘ, ʀ.ʅ., Starļiļ Erjavec, 

M., ʂʫʟʥʝʮʦʚʘ, ʄ.ɺ. ʇʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʰʪʘʤʤʦʚ Escherichia coli, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʠ ʪʝʣʷʪ ʚ ʭʦʟʷʡʩʪʚʘʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ // ɺʘʚʠʣʦʚʩʢʠʡ ʞʫʨʥʘʣ 

ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ. ï 2022. ï ʊ. 26, ˉ 5. ï ʉ. 486ï494. 
6 ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʄʠʭʘʡʣʦʚʩʢʘʷ ɺ.ʉ., ɸʨʪʘʤʦʥʦʚʘ ʆ.ɸ., ʂʫʟʥʝʮʦʚʘ ʄ.ɺ. ʄʦʥʠʪʦʨʠʥʛ 

ʰʠʛʘ-ʪʦʢʩʠʥʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ Escherichia coli ʚ ʧʦʧʫʣʷʮʠʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ // 

ʄʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ 

ʘʩʧʝʢʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè ʚ ʨʘʤʢʘʭ ʇʝʨʤʩʢʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʦʨʫʤʘ ñʅʘʫʢʘ ʠ ʛʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ XXI ʚʝʢʘò. ī 2021. ī ʉ. 72-74. 

https://www.sciencedirect.com/science/article/abs/pii/S1438422105000998?via%3Dihub
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ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ Johnson et al. (2008) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʪʠʧʘ ɸʈɽʉ. 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ Ⱥʢʣʘʩʩʠʯʝʩʢʠʝè, ʥʦ 

ʠ ʛʠʙʨʠʜʥʳʝ ʰʪʘʤʤʳ. ɺʳʷʚʣʝʥʦ ʦʜʠʥʥʘʜʮʘʪʴ (22,5%) ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʨʠʪʝʨʠʶ ExPEC ʠ ʚʢʣʶʯʘʣʠ ʛʝʥʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 

ʧʘʪʦʪʠʧʘʤʠ DEC (estI, stx2, eastI, ehxA). ʉʨʝʜʠ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ ʛʠʙʨʠʜʥʳʝ 

ʧʘʪʦʪʠʧʳ ExPEC/STEC ʠ ExPEC/ETEC, ʦʜʥʘʢʦ ʦʥʠ ʚʩʪʨʝʯʘʣʠʩʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 

4,1% ʩʣʫʯʘʝʚ.   

ʊʘʙʣʠʮʘ 8 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ E. coli ʠ APEC 

ʇʘʪʦʪʠʧ ɻʝʥ ʂʦʜʠʨʫʝʤʳʡ ʬʘʢʪʦʨ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ E. coli, 

ʢʦʜʠʨʫʶʱʠʭ ʬʘʢʪʦʨʳ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, n (%) 

ɾʠʚʦʪʥʳʭ  

(n=56) 

ʇʪʠʮ  

(n=16) 

ɺʩʝʛʦ 

(n=72) 

ExPEC cnf1 ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʥʝʢʨʦʪʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ 

0 0 0 

hlyA ʛʝʤʦʣʠʟʠʥ A 9 (16,1)*  0 9 (12,5) 

fimH ʬʠʤʙʨʠʠ 1 ʪʠʧʘ 51 (91,1) 13 (81,3) 64 (88,8) 

kpsMTII  ʢʘʧʩʫʣʴʥʳʡ ʘʥʪʠʛʝʥ II ʛʨʫʧʧʳ 10 (17,9) 1 (6,3) 11 (15,3) 

InPEC stx1 ʰʠʛʘ-ʧʦʜʦʙʥʳʡ ʪʦʢʩʠʥ 1 ʪʠʧʘ 1 (1,8)*  0 1 (1,4) 

stx2 ʰʠʛʘ-ʧʦʜʦʙʥʳʡ ʪʦʢʩʠʥ 2 ʪʠʧʘ 3 (5,4) 2 (12,5) 5 (6,9) 

ehxA ʵʥʪʝʨʦʛʝʤʦʣʠʟʠʥ 5 (8,9) 4 (25,0)*  9 (12,5) 

eastI ʵʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʳʡ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ 

12 (21,4) 5 (31,3) 17 (23,6) 

estI ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ ʘ 5 (8,9)*  0 5 (6,9) 

estII  ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ b 0 0 0 

eltA ʪʝʨʤʦʣʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ 4 (7,1) 3 (18,8)*  7 (9,7) 

iha ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʜʛʝʟʠʥ-

ʨʝʮʝʧʪʦʨ ʵʥʪʝʨʦʙʘʢʪʠʥʘ 

0 0 0 

APEC hlyF ʨʝʛʫʣʷʪʦʨ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʟʠʢʫʣ 

ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ  

15 (26,8) 5 (31,3) 20 (27,8) 

iroN ʨʝʮʝʧʪʦʨ ʩʘʣʴʤʦʭʝʣʠʥʘ 11 (19,6) 2 (12,5) 13 (18,1) 

ompT ʧʨʦʪʝʘʟʘ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ 10 (17,9) 6 (37,5)*  16 (22,2) 

iss ʙʝʣʦʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 

ʩʳʚʦʨʦʪʢʝ 

7 (12,5)*  0 7 (9,7) 

iutA ʨʝʮʝʧʪʦʨ ʘʵʨʦʙʘʢʪʠʥʘ 22 (39,3)*  0 22 (30,6) 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, Me[Q1ïQ3] 3,0[2,0ī4,3] 3,0[1,0ī4,

8] 

ī 

ʇʨʠʤʝʯʘʥʠʝ. ExPEC ï ɻ ʢʩʪʨʘʠʥʪʝʩʪʠʥʘʣʴʥʳʝ (ʚʥʝʢʠʰʝʯʥʳʝ) ʧʘʪʦʛʝʥʥʳʝ E. coli, InPEC ï 

ʠʥʪʝʩʪʠʥʘʣʴʥʳʝ (ʜʠʘʨʝʝʛʝʥʥʳʝ) E. coli, APEC ï ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ, ç*è ī ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2593276/
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ʈʠʩʫʥʦʢ 11 ī ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. ɸ ï ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʧʪʠʮ ʠ APEC. ɹ ï ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʦʛʦ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʢʦʨʦʚ ʠ ʪʝʣʷʪ) 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ E. coli ʥʝʩʣʠ ʢʦʤʙʠʥʘʮʠʠ ʛʝʥʦʚ ʪʨʝʭ 

ʧʘʪʦʪʠʧʦʚ APEC, InPEC/DEC, ExPEC ʦʜʥʦʚʨʝʤʝʥʥʦ (ʈʠʩʫʥʦʢ 12)7. ʉʨʝʜʠ E. coli, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʧʪʠʮ, 75% (21/28) ʰʪʘʤʤʦʚ ʚʢʣʶʯʘʣʠ ʭʦʪʷ ʙʳ ʪʨʠ ʠʟ ʧʷʪʠ 

ʛʝʥʦʚ (hlyF, iroN, ompT, iss, iutA), ʤʘʨʢʠʨʫʶʱʠʭ ʧʘʪʦʪʠʧ ɸʈɽʉ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʩʠʩʪʝʤʥʳʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʦʤ ʧʪʠʮ. ɹʦʣʴʰʠʥʩʪʚʦ (20/21, 95,2%) ɸʈɽʉ-ʰʪʘʤʤʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʦʨʛʘʥʦʚ ʧʪʠʮ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ, ʩʦʜʝʨʞʘʣʠ ʛʝʥʳ-

ʤʘʨʢʝʨʳ InPEC: iha, eastI, estI, estII , eltA. ʆʜʠʥ ʰʪʘʤʤ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʢ 

ɸʈɽʉ, ʙʳʣ ʥʘʡʜʝʥ ʩʨʝʜʠ E. coli, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʧʪʠʮ.  

 

                                            
7 ɼʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ: Kuznetsova, M.V., Pospelova, Y.S., Mihailovskaya, V.S., Kochergina, D.A. 

Antibiotic resistance and zoonotic potential of Escherichia coli strains isolated from birds in the poultry 

agro-industrial complex // Russian Agricultural Sciences. ï 2025. ï Vol. 51. ï P. 570ï580 
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ʈʠʩʫʥʦʢ 12 ī ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʧʘʪʦʪʠʧʘʤʠ ExPEC, InPEC ʠ APEC, ʚ 

ʰʪʘʤʤʘʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ: ɸ ī ʟʜʦʨʦʚʳʭ ʧʪʠʮ, ɹ ī ʟʜʦʨʦʚʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ɺ ī 

ʧʪʠʮ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ. ʏʠʩʣʦ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʛʝʥʦʤʳ ʧʷʪʠ ʰʪʘʤʤʦʚ 

E. coli ʙʳʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʰʪʘʤʤʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʙʨʘʟʮʦʚ 

ʬʝʢʘʣʠʡ ʟʜʦʨʦʚʳʭ ʧʪʠʮ (Ch1) ʠ ʢʦʨʦʚ (C25, C51), ʘ ʜʚʘ ʰʪʘʤʤʘ (APEC20/16, 

APEC37) ï ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʧʪʠʮ ʩ ʪʠʧʠʯʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʧʨʠ 

ʢʦʣʠʩʝʧʪʠʮʝʤʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʘʢ ʰʪʘʤʤʳ APEC, ʪʘʢ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʝ E. coli ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ (ʊʘʙʣʠʮʘ 9)8. 

                                            
8 ɼʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ: Sutormin, D.A., Mihailovskaya, V.S.*, Trofimova, A.B., Mamontov, V.A., 

Kuznetsova, M.V., Severinov, K. Complete genome sequences of three commensal and two avian 

pathogenic Escherichia coli strains isolated from farm animals in Russia // Microbiology Resource 

Announcements. ï 2023. ï Article e0065423. Advance online publication. * ī ʨʘʚʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʦʚ. 
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ʊʘʙʣʠʮʘ 9 ī ɻʝʥ rʧʘʪʦʛʝʥʥʦʩʪʠ, ʧʨʝʜʩʢʘʟʘʥʥʳʝ ʚ ʛʝʥʦʤʘʭ E. coli ʩ ʧʦʤʦʱʴʶ 

VirulenceFinder 2.0  

ʐʪʘʤʤ 

E. coli 

ɻʝʥʳ ʧʘʪʦʛʝʥʥʦʩʪʠ (chr ï ʥʘ ʭʨʦʤʦʩʦʤʝ, p ï ʥʘ ʧʣʘʟʤʠʜʝ) 

ʊʦʢʩʠʥʳ ɹʝʣʢʠ ʘʜʛʝʟʠʠ 

ʉʠʩʪʝʤʳ 

ʚʳʞʠʚʘʥʠʷ ʠ 

ʟʘʱʠʪʳ 

ʉʠʩʪʝʤʳ 

ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʞʝʣʝʟʘ 

ʇʨʦʯʠʝ 

ʛʝʥʳ 

ʐʪʘʤʤʳ E. coli ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 

C25 

pic (chr), 

hlyA (chr), sat 

(chr), usp (chr), 

vat (chr) 

fimH (chr), 

focCsfaE (chr), 

focG (chr), papC 

(chr), yeh (chr), 

iha (chr), papA 

F7-2 (chr) 

iss (chr), kpsE 

(chr), kpsMTII 

(chr), ompT (chr) 

chuA (chr), fyuA 

(chr), iroN (chr), 

irp2 (chr), iucC 

(chr), iutA (chr), 

sitA (chr) 

gad (chr),  

clbB (chr),  

tcpC (chr) 

C51 

hlyF (p), hlyE 

(chr) 

csgA (chr), fdeC 

(chr), fimH (chr),  

lpfA (chr), 

papA_F11 (chr), 

papC (chr), yeh 

(chr) 

hra (chr), iss (chr),  

ompT (chr), terC 

(chr), traT (p) 

ireA (chr), iroN 

(chr), iucC (p), 

iutA (p), sitA (p) 

 

etsC (p),  

gad (chr), 

shiB (chr), 

traJ (p) 

Ch1 

eastI (chr),  

hlyE (chr) 

fimH (chr), iha 

(chr), yeh (chr) 

hra (chr), iss (chr),  

kpsE (chr), 

kpsMTII_K5 (chr), 

ompT (chr), terC 

(chr), traT (p) 

chuA (chr), 

iucC (chr),  

iutA (chr), 

sitA (chr) 

 

air (chr), 

eilA (chr), 

gad (chr),  

shiB (chr), 

traJ (p) 

ʐʪʘʤʤʳ E. coli ʦʪ ʙʦʣʴʥʳʭ ʧʪʠʮ 

APEC20/16 

hlyF (p),  

hlyE (chr) 

fimH (chr), csgA 

(chr), fdeC (chr), 

lpfA (chr), yeh 

(chr) 

iss (chr), ompT 

(chr), terC (chr), 

traT (p) 

iroN (p),  

sitA (p) 

 

gad (chr),  

shiB (chr), 

traJ (p) 

APEC37 

hlyF (p),  

hlyE (chr), 

tsh (p) 

fdeC (chr), fimH 

(chr), yeh (chr) 

iss (p), ompT (p), 

terC (chr), traT (p) 

chuA (chr), iroN 

(p), iucC (p),  

iutA (p), sitA (p) 

etsC (p),  

gad (chr), 

traJ (p) 
ʇʨʠʤʝʯʘʥʠʝ. pic, sat, vat ï ʩʝʨʠʥʦʚʳʝ ʘʫʪʦʪʨʘʥʩʧʦʨʪʝʨʥʳʝ ʧʨʦʪʝʘʟʳ ɻ ʥʪʝʨʦʙʘʢʪʝʨʠʡ (SPATE), tsh ï SPATE-ʙʝʣʦʢ 

Tsh: ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʝʘʟʳ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ A1, hlyA ï ʛʝʤʦʣʠʟʠʥ A, hlyF ï 

ʨʝʛʫʣʷʪʦʨ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʟʠʢʫʣ, hlyE ï ʛʝʤʦʣʠʟʠʥ ʧʪʠʯʴʠʭ E. coli, usp ï ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʙʝʣʦʢ ʫʨʦʧʘʪʦʛʝʥʥʳʭ E. coli, 

eastI ï ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ɻʥʪʝʨʦʪʦʢʩʠʥ EASTI, fimH ï ʘʜʛʝʟʠʥ ʬʠʤʙʨʠʡ 1-ʛʦ ʪʠʧʘ, papC ï ʙʝʣʦʢ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ 

P-ʬʠʤʙʨʠʡ, papA_F7-2 ï ʦʩʥʦʚʥʘʷ ʩʫʙʲʝʜʠʥʠʮʘ ʧʠʣʝʡ F7-2, yeh ʢʣʘʩʪʝʨ ï ʣʠʧʦʧʨʦʪʝʠʥ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ, 

focC/sfaDE ï ʤʘʣʘʷ ʩʫʙʲʝʜʠʥʠʮʘ S-ʬʠʤʙʨʠʡ/F1C-ʬʠʤʙʨʠʡ; focG ï ʘʜʛʝʟʠʥ F1C-ʬʠʤʙʨʠʡ; iha ï ʙʝʣʦʢ ʘʜʛʝʟʠʠ; csgA 

ï ʦʩʥʦʚʥʘʷ ʩʫʙʲʝʜʠʥʠʮʘ ʢʫʨʣʠ-ʬʠʤʙʨʠʡ CsgA; fdeC ï ʠʥʪʠʤʠʥʦʧʦʜʦʙʥʳʡ ʘʜʛʝʟʠʥ FdeC; lpfA ï ʜʣʠʥʥʳʝ ʧʦʣʷʨʥʳʝ 

ʬʠʤʙʨʠʠ; hra ï ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʡ ʘʛʛʣʶʪʠʥʠʥ; iss ï ʙʝʣʦʢ ʧʦʚʳʰʝʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʩʳʚʦʨʦʪʢʝ; ompT ï ʧʨʦʪʝʘʟʘ 

ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ; terC ï ʙʝʣʦʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʦʥʘʤ ʪʝʣʣʫʨʘ; traT ï ʙʝʣʦʢ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʤʧʣʝʤʝʥʪʫ; kpsE ï ʙʝʣʦʢ ʚʥʫʪʨʝʥʥʝʡ ʤʝʤʙʨʘʥʳ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ɻ ʢʩʧʦʨʪʝ 

ʢʘʧʩʫʣʴʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ; kpsMTII ï ʪʨʘʥʩʧʦʨʪʥʳʡ ʙʝʣʦʢ ʢʘʧʩʫʣʳ 2-ʡ ʛʨʫʧʧʳ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʪʨʘʥʩʧʦʨʪʝ 

ʧʦʣʠʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ; chuA ï ʨʝʮʝʧʪʦʨ ʛʝʤʘ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ; fyuA, ireA, iroN ï ʨʝʮʝʧʪʦʨ rʩʠʜʝʨʦʬʦʨʦʚ; irp2 ï 

ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʥʝʨʠʙʦʩʦʤʘʣʴʥʫʶ ʧʝʧʪʠʜʩʠʥʪʝʪʘʟʫ; iucC ï ʩʠʥʪʝʪʘʟʘ ʘʵʨʦʙʘʢʪʠʥʘ; iutA ï ʨʝʮʝʧʪʦʨ ʘʵʨʦʙʘʢʪʠʥʘ; 

sitA ï ʙʝʣʦʢ ʪʨʘʥʩʧʦʨʪʘ ʞʝʣʝʟʘ; gad ï ʛʣʫʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʘ; clbB ï ʛʠʙʨʠʜʥʘʷ ʤʝʛʘʩʠʥʪʘʟʘ, ʩʦʯʝʪʘʶʱʘʷ ʬʫʥʢʮʠʠ 

ʥʝʨʠʙʦʩʦʤʘʣʴʥʦʡ ʧʝʧʪʠʜʩʠʥʪʝʪʘʟʳ ʠ ʧʦʣʠʢʝʪʠʜʩʠʥʪʘʟʳ; tcpC ï ʙʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡ TIR-ʜʦʤʝʥ; shiB ï ʛʦʤʦʣʦʛ ʛʝʥʘ 

shiA, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʦʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ SHI-2 Shigella flexneri; traJ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ ʦʧʝʨʦʥʘ 

ʢʦʥʲʶʛʘʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʘ; etsC ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʙʝʣʦʢ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ ʩʠʩʪʝʤʳ ʩʝʢʨʝʮʠʠ I ʪʠʧʘ; air ï ʙʝʣʦʢ 

ʵʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʳʭ E. coli; ibeA ï ʠʥʚʘʟʠʥ ɻ ʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ; eilA ï ʛʦʤʦʣʦʛ ʙʝʣʢʘ HilA Salmonella. 
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4.2.4. ɸʩʩʦʮʠʘʮʠʷ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩ ʬʝʥʦʪʠʧʦʤ ʠ ʛʝʥʦʪʠʧʦʤ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

ɸʥʘʣʠʟ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

(n=72) ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʤʤʝʥʩʘʣʴʥʳʝ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ E. coli 

ʩʦʜʝʨʞʘʣʠ ʙʦʣʴʰʝ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʰʪʘʤʤʘʤʠ, ʥʝ 

ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʦʮʠʥʳ (Me[Q1ïQ3] ʩʦʩʪʘʚʠʣʘ 3,0[2,0ī6,0] ʧʨʦʪʠʚ 

2,0[1,0ī3,0]; ʨ < 0,05; ʪʝʩʪ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ)9. ɺ ʛʨʫʧʧʝ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʥʳʭ 

ʰʪʘʤʤʦʚ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ: ehxA (OR = 5,3; 95% CI 1,2-22,8; ʨ = 

0,03; ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ), iss (OR = 5,3; 95% CI 1,0-26,8; ʨ = 0,05), ompT (OR 

= 3,6; 95% CI 1,1-11,9; ʨ = 0,05), iutA (OR = 4,9; 95% CI 1,5-15,6; ʨ = 0,008), iroN (OR 

= 5,2; 95% CI 1,6-17,6; ʨ = 0,008) (ʊʘʙʣʠʮʘ 10). ʂʨʦʤʝ ʪʦʛʦ, hlyF (OR = 2,3; 95% CI 

0,7-7,1), estI (OR = 2,3; 95% CI 0,3-15,1), stx2 (OR = 2,3; 95% CI 0,3-15,1) ʙʳʣʠ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʙʘʢʪʝʨʠʡ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥʳ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʥʝ 

ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ p > 0,05). ʆʩʪʨʦʚʦʢ 

ʧʘʪʦʛʝʥʥʦʩʪʠ HPI, ʤʘʨʢʠʨʫʝʤʳʡ ʛʝʥʦʤ irp2, ʠ ʦʩʪʨʦʚʦʢ She, ʤʘʨʢʠʨʫʝʤʳʡ ʛʝʥʦʤ 

pic, ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʨʝʜʠ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ (OR = 16,6 

ʠ OR = 2,8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p < 0,05). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ E. coli ʩ ʣʠʟʦʛʝʥʥʳʤ 

ʬʝʥʦʪʠʧʦʤ ʚʩʪʨʝʯʘʣʠʩʴ ʚ 3,8 ʨʘʟ ʯʘʱʝ ʩʨʝʜʠ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

(OR = 3,8, 95% CI 1,2-11,8; p = 0,02, ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). 

 

 

 

 

 

 

                                            
9 ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ: Mihailovskaya V.S., Kuznetsova M.V., Starļiļ Erjavec M. Association of 

bacteriocin and virulence-associated genes with bacteriocin production among faecal Escherichia coli 

strains from healthy farm animals. GENETIKA 2022, Slovenia. 
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ʊʘʙʣʠʮʘ 10 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ E. coli, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʠ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥ r

ɻʝʥ ʂʦʜʠʨʫʝʤʳʡ ʬʘʢʪʦʨ 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ E. coli, ʧʦʟʠʪʠʚʥʳʭ ʥʘ ʛʝʥʳ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, n (%)  

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ  

(n=17) 

ʥʝ 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ  

(n=55) 

ɺʩʝʛʦ 

(n=72) 

ʌʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ 

fimH ʬʠʤʙʨʠʠ 1 ʪʠʧʘ 16 (94,1) 48 (87,3) 64 (88,8) 

cnf1 ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʥʝʢʨʦʪʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ 

0 0 0 

hlyA ʛʝʤʦʣʠʟʠʥ A 2 (11,8) 7 (12,7) 9 (12,5) 

hlyF ʛʝʤʦʣʠʟʠʥ F 7 (41,2) 13 (23,6) 20 (27,8) 

ehxA ʵʥʪʝʨʦʛʝʤʦʣʠʟʠʥ 5 (29,4)* 4 (7,3) 9 (12,5) 

stx1 ʰʠʛʘ-ʧʦʜʦʙʥʳʡ ʪʦʢʩʠʥ 1 ʪʠʧʘ 0 1 (1,8) 1 (1,4) 

stx2 ʰʠʛʘ-ʧʦʜʦʙʥʳʡ ʪʦʢʩʠʥ 2 ʪʠʧʘ 2 (11,8) 3 (5,5) 5 (6,9) 

eastI ʵʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʳʡ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ 

5 (29,4) 12 (21,8) 17 (23,6) 

estI ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ ʘ 2 (11,8) 3 (5,5) 5 (6,9) 

estII ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ b 0 0 0 

eltA ʪʝʨʤʦʣʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ 1 (5,9) 6 (10,9) 7 (9,7) 

ompT ʧʨʦʪʝʘʟʘ ʥʘʨʫʞʥʦʡ ʤʝʤʙʨʘʥʳ 7 (41,2)* 9 (16,4) 16 (22,2) 

kpsMTII ʢʘʧʩʫʣʴʥʳʡ ʘʥʪʠʛʝʥ II ʛʨʫʧʧʳ 2 (11,8) 9 (16,4) 11 (15,3) 

iss ʙʝʣʦʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʩʳʚʦʨʦʪʢʝ 4 (23,5)* 3 (5,5) 7 (9,7) 

iha ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʜʛʝʟʠʥ-

ʨʝʮʝʧʪʦʨ ʵʥʪʝʨʦʙʘʢʪʠʥʘ 

0 0 0 

iutA ʨʝʮʝʧʪʦʨ ʘʵʨʦʙʘʢʪʠʥʘ 11 (64,7)* 15 (23,7) 26 (36,1) 

iroN ʨʝʮʝʧʪʦʨ ʩʘʣʴʤʦʭʝʣʠʥʘ 8 (47,1)* 8 (14,5) 16 (22,2) 

chuA ʨʝʮʝʧʪʦʨ ʢ ʛʝʤʫ 13 (76,5) 31 (56,4) 44 (61,1) 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, Me[Q1ïQ3] 3,0[2,0ī6,0] 2,0[1,0ī3,0] ī 

ʄʘʨʢʝʨʳ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ 

pic ʩʝʨʠʥʦʚʘʷ ʧʨʦʪʝʘʟʘ, ʤʘʨʢʠʨʫʶʱʘʷ 

ʦʩʪʨʦʚ She 

4 (23,5)* 1 (1,8) 5 (6,9) 

tia ʠʥʚʘʟʠʥ, ʤʘʨʢʠʨʫʶʱʠʡ ʦʩʪʨʦʚ Tia 7 (41,2)* 11 (20) 18 (25) 

irp2 ʠʝʨʩʠʥʠʘʙʘʢʪʠʥ, ʤʘʨʢʠʨʫʶʱʠʡ 

ʦʩʪʨʦʚ HPI 

2 (11,8) 4 (7,3) 6 (8,3) 

eaeA ʠʥʪʠʤʠʥ, ʤʘʨʢʠʨʫʶʱʠʡ ʦʩʪʨʦʚ 

LEE 

0 0 0 

espC ʵʥʪʝʨʦʪʦʢʩʠʥ, ʤʘʨʢʠʨʫʶʱʠʡ 

ʦʩʪʨʦʚ EspC  

1 (5,9) 0 1 (1,4) 

lifA/efa1 ʬʘʢʪʦʨ ʘʜʛʝʟʠʠ ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ, ʤʘʨʢʠʨʫʶʱʠʡ O-

ʦʩʪʨʦʚ 

0 0 0 

ʌʝʥʦʪʠʧ ʧʘʪʦʛʝʥʥʦʩʪʠ 

ɻʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʥʦʩʪʴ 1 (5,9) 10 (18,2) 11 (15,3) 

ʃʠʟʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 10 (58,8)* 15 (27,3) 25 (34,7) 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ, ç*è ī 

ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 
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ʆʮʝʥʢʘ ʘʩʩʦʮʠʘʮʠʡ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ 

ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli ʧʦʢʘʟʘʣʘ 

ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʷʜʘ ʧʨʠʟʥʘʢʦʚ (ʈʠʩʫʥʦʢ 13). ʐʘʥʩ 

ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʢʦʣʠʮʠʥ E1 ʠ ʤʠʢʨʦʮʠʥ ʄ (OR = 29,5; 95% CI 5,3-164,2; 

pBH = 0,006), ʘ ʪʘʢʞʝ ʢʦʣʠʮʠʥ ɺ ʠ ʢʦʣʠʮʠʥ ʄ (pBH = 0,005) ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, 

ʯʝʤ ʰʘʥʩ ʦʙʥʘʨʫʞʠʪʴ ʠʭ ʫ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ E. coli. ʏʘʩʪʘʷ ʩʦʚʤʝʩʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʜʣʷ ʢʦʣʠʮʠʥʘ ɺ ʠ ʤʠʢʨʦʮʠʥʦʚ-ʩʠʜʝʨʦʬʦʨʦʚ M ʠ H47 

(OR = 26,1 ʠ OR = 22,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʤʠʢʨʦʮʠʥʘ V ʠ ʢʦʣʠʮʠʥʘ Ia (OR = 

8,3) ʦʜʥʘʢʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ 

ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. ʅʘʙʣʶʜʘʣʘʩʴ 

ʘʩʩʦʮʠʘʮʠʷ ʤʠʢʨʦʮʠʥʘ V ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʛʝʥʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ: hlyF (OR = 12,8; 

95% CI 1,3-122,5; p = 0,02; pBH = 0,2), ompT (OR = 18,3; 95% CI 1,9-179; p = 0,01; pBH 

= 0,1), iss (OR = 23,6; 95% CI 3-184,4; p = 0,005; pBH = 0,1), iroN (OR = 18,3; 95% CI 

1,9-179; p = 0,008; pBH = 0,1). ʂʦʣʠʮʠʥ ʄ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʫ iutA-ʧʦʟʠʪʠʚʥʳʭ 

ʰʪʘʤʤʦʚ (OR = 16,6; 95% CI 1,9-144,2; p = 0,003; pBH = 0,1), ʘ ʢʦʣʠʮʠʥ ɽ1 ï ʫ iss-

ʧʦʟʠʪʠʚʥʳʭ (OR = 16; 95% CI 2,8-92,4; p = 0,004; pBH = 0,1). ʆʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ 

ʪʘʢʞʝ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʛʝʥʘʤʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. ʏʘʩʪʦ 

ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ: ʤʠʢʨʦʮʠʥ H47 ʩ ʦʩʪʨʦʚʦʤ ʧʘʪʦʛʝʥʥʦʩʪʠ HPI, 

ʤʘʨʢʠʨʫʝʤʳʤ ʛʝʥʦʤ irp2 (OR = 13), ʠ ʦʩʪʨʦʚʦʤ She, ʤʘʨʢʠʨʫʝʤʳʤ ʛʝʥʦʤ pic (OR = 

16,5), ʘ ʪʘʢʞʝ ʢʦʣʠʮʠʥ Ia ʩ ʦʩʪʨʦʚʦʤ She (OR = 23,6), ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʝ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ (ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ p > 0,05).    
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ʈʠʩʫʥʦʢ 13 ī ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ, ʦʪʨʘʞʘʶʱʘʷ ʰʘʥʩ ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʤʘʨʢʝʨʦʚ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʤ ʇʎʈ, ʫ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ (n=56). ʂʘʞʜʘʷ ʷʯʝʡʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (OR), ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 2Ĭ2 ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʨʳ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʎʚʝʪʦʚʦʡ ʛʨʘʜʠʝʥʪ ʦʪʨʘʞʘʝʪ ʚʝʣʠʯʠʥʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ: ʧʦʣʦʞʠʪʝʣʴʥʘʷ (OR > 1), ʦʪʨʠʮʘʪʝʣʴʥʘʷ (OR < 1), ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ (OR = 1). 

ɹʝʣʳʝ ʷʯʝʡʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʘʚʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʝ OR ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʯʝʝʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ 2Ĭ2 ʩʦʜʝʨʞʘʣʠ ʥʫʣʝʚʳʝ 

ʟʥʘʯʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ; * ī ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ, pBH < 0,05 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʷʟʴ ʤʝʞʜʫ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʧʘʪʦʛʝʥʥʦʩʪʠ 

E. coli ʦʧʨʝʜʝʣʷʣʘʩʴ ɻ ʢʦʣʦʛʦ-ʧʘʪʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʰʪʘʤʤʦʚ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ APEC, ʫ ʢʦʪʦʨʳʭ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʠ ʥʝʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʰʪʘʤʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʥʘʙʦʨʫ ʛʝʥʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʩʨʝʜʠ UPEC 

ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʝʥʪʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʥʘʯʠʤʦ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ: ʦʥʠ ʯʘʱʝ ʥʝʩʣʠ ʛʝʥʳ ʘʜʛʝʟʠʥʦʚ, 
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ʪʦʢʩʠʥʦʚ, ʩʠʩʪʝʤ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ ʠ ʤʘʨʢʝʨʳ ʦʩʪʨʦʚʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ 

ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʤʠʢʨʦʮʠʥʘʤʠ-ʩʠʜʝʨʦʬʦʨʘʤʠ (MccM, 

MccH47) ʠ ʛʝʥʘʤʠ ʟʘʭʚʘʪʘ ʞʝʣʝʟʘ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʠʭ ʩʦʚʤʝʩʪʥʫʶ 

ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʢʦ-ʩʝʣʝʢʮʠʶ ʚ ʨʘʤʢʘʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʘʢʪʝʨʠʦʮʠʥʳ ʫ E. coli ʥʝ 

ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʘ, ʩʢʦʨʝʝ, ʚʳʩʪʫʧʘʶʪ 

ʤʘʨʢʝʨʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʦʥʦʚ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

4.3. ʌʝʥʦʪʠʧ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʨʝʜʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

(n=72)10. ʋʩʪʦʡʯʠʚʦʩʪʴ E. coli ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0% (ʢ ʤʝʨʦʧʝʥʝʤʫ) ʜʦ 59,7% (ʢ 

ʘʤʧʠʮʠʣʣʠʥʫ) (ʊʘʙʣʠʮʘ 11). ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʙʳʣ ʚʳʷʚʣʝʥ ʢ 

ʘʤʧʠʮʠʣʣʠʥʫ ʠ ʪʝʪʨʘʮʠʢʣʠʥʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʪʦʨʭʠʥʦʣʦʥʘʤ ʠ 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ ʥʝ ʧʨʝʚʳʰʘʣʘ 10%. ʀʟ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ 22,2% 

ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢʦ ʚʩʝʤ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʐʪʘʤʤʳ, 

ʨʝʟʠʩʪʝʥʪʥʳʝ ʢ ʦʜʥʦʤʫ ʠʣʠ ʜʚʫʤ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʚʩʪʨʝʯʘʣʠʩʴ ʩ ʯʘʩʪʦʪʦʡ 37,5 ʠ 

13,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ 19 ʰʪʘʤʤʦʚ (26,4%) ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʬʝʥʦʪʠʧ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʄʃʋ). ʀʟ ʥʠʭ 3 ʰʪʘʤʤʘ ʙʳʣʠ 

ʫʩʪʦʡʯʠʚʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ 8 ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣ ʫʩʪʦʡʯʠʚ ʰʪʘʤʤ, ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,0 

ʜʦ 8,0. ʍʦʪʷ ʰʪʘʤʤʳ E. coli ʩ ʬʝʥʦʪʠʧʦʤ ʄʃʋ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʯʝʤ ʩʨʝʜʠ ʧʪʠʮ (32,7% ʧʨʦʪʠʚ 18,6%), ʨʘʟʥʠʮʘ ʥʝ ʙʳʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ (p > 0,05; ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). 

                                            
10 ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 4.3, ʦʧʫʙʣʠʢʦʚʘʥʳ: Mihailovskaya, V.S., Starļiļ Erjavec, M., 

Kuznetsova, M.V. Escherichia coli from healthy farm animals: antimicrobial resistance, resistance genes 

and mobile genetic elements // Acta Veterinaria Hungarica. ï 2024. ï Vol. 72, No. 4. ï P. 225ï234 
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ʊʘʙʣʠʮʘ 11 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʨʝʜʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

ɸʥʪʠʙʠʦʪʠʢ 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ E. coli, ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, n (%) 

ɾʠʚʦʪʥʳʭ (n=56) ʇʪʠʮ (n=16) ɺʩʝʛʦ (n=72) 

ɸʤʧʠʮʠʣʣʠʥ 38 (67,9)* 5 (31,3) 43 (59,7) 

ʊʝʪʨʘʮʠʢʣʠʥ 26 (46,4) 9 (56,3) 35 (48,6) 

ʍʣʦʨʘʤʬʝʥʠʢʦʣ 10 (17,9) 2 (12,5) 12 (16,7) 

ʎʝʬʦʧʝʨʘʟʦʥ 8 (14,3) 2 (12,5) 10 (13,9) 

ʎʝʬʪʨʠʘʢʩʦʥ 8 (14,3) 2 (12,5) 10 (13,9) 

ʎʝʬʝʧʠʤ 7 (12,5) 2 (12,5) 9 (12,5) 

ɸʟʪʨʝʦʥʘʤ 8 (14,3) 1 (6,3) 9 (12,5) 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 5 (8,9) 1 (6,3) 6 (8,3) 

ʅʦʨʬʣʦʢʩʘʮʠʥ 5 (8,9) 1 (6,3) 6 (8,3) 

ʃʝʚʦʬʣʦʢʩʘʮʠʥ 3 (5,4) 2 (12,5) 5 (6,9) 

ɸʤʠʢʘʮʠʥ 0 2 (12,5) 2 (2,8) 

ɻʝʥʪʘʤʠʮʠʥ 1 (1,8) 1 (6,3) 2 (2,8) 

ʄʝʨʦʧʝʥʝʤ 0 0 0 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ, ç*è ī 

ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 

ɺ ʛʝʥʦʤʘʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʪ 0 ʜʦ 5 ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

ʂʫʣʴʪʫʨʳ, ʥʝʩʫʱʠʝ 1 ʛʝʥ (40,3%), ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʛʨʫʧʧʝ. 

ʐʪʘʤʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟ 2, 3, 4 ʠ 5 ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 15,3, 8,3, 5,6 ʠ 2,8% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ blaTEM ʙʳʣʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ (59,7% ʦʪ ʚʩʝʭ ʰʪʘʤʤʦʚ), ʟʘʪʝʤ 

ʩʣʝʜʦʚʘʣʠ tetA, blaCTX-M, catA1, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʜʨʫʛʠʭ ʛʝʥʦʚ ʩʦʩʪʘʚʠʣʘ ʤʝʥʝʝ 5% 

(ʊʘʙʣʠʮʘ 12).  
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ʊʘʙʣʠʮʘ 12 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, ʥʝʩʫʱʠʭ ʛʝʥʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ɻʝʥ ʌʫʥʢʮʠʷ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ E. coli, ʩʦʜʝʨʞʘʱʠʭ ʛʝʥʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, n (%) 

ɾʠʚʦʪʥʳʭ (n=56) ʇʪʠʮ (n=16) ɺʩʝʛʦ (n=72) 

blaTEM ɓ-ʣʘʢʪʘʤʘʟʘ ʢʣʘʩʩʘ A 38 (67,9)* 5 (31,3) 43 (59,7) 

tetA ʪʝʪʨʘʮʠʢʣʠʥ-ʩʧʝʮʠʬʠʯʥʳʡ 

ʵʬʬʣʶʢʩ-ʥʘʩʦʩ 

15 (26,8) 7 (43,8) 22 (30,6) 

blaCTX-M ɓ-ʣʘʢʪʘʤʘʟʘ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʩʧʝʢʪʨʘ ʢʣʘʩʩʘ A 

8 (14,3) 0 8 (11,1) 

catA1 ʭʣʦʨʘʤʬʝʥʠʢʦʣ-

ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ 

7 (12,5) 0 7 (9,7) 

blaSHV ɓ-ʣʘʢʪʘʤʘʟʘ ʢʣʘʩʩʘ A 3 (5,4) 0 3 (4,2) 

cmlA ʭʣʦʨʘʤʬʝʥʠʢʦʣ-

ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ 

3 (5,4) 0 3 (4,2) 

floR ʪʨʘʥʩʧʦʨʪʝʨ ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ 3 (5,4) 0 3 (4,2) 

qnrB ʙʝʣʦʢ ʟʘʱʠʪʳ ɼʅʂ-ʛʠʨʘʟʳ 2 (3,6) 1 (6,3) 3 (4,2) 

qnrS ʙʝʣʦʢ ʟʘʱʠʪʳ ɼʅʂ-ʛʠʨʘʟʳ 2 (3,6) 0 2 (2,8) 

tetM ʙʝʣʦʢ ʟʘʱʠʪʳ ʨʠʙʦʩʦʤ 0  1 (6,3) 1 (1,4) 

blaCMY ɓ-ʣʘʢʪʘʤʘʟʘ ʢʣʘʩʩʘ C 0 0 0 

tet(X) ʬʣʘʚʠʥ-ʟʘʚʠʩʠʤʘʷ 

ʤʦʥʦʦʢʩʠʛʝʥʘʟʘ, 

ʤʦʜʠʬʠʮʠʨʫʶʱʘʷ 

ʪʝʪʨʘʮʠʢʣʠʥʳ 

0 0 0 

qnrA ʙʝʣʦʢ ʟʘʱʠʪʳ ɼʅʂ-ʛʠʨʘʟʳ 0 0 0 

qepA ʭʠʥʦʣʦʥ-ʩʧʝʮʠʬʠʯʥʳʡ 

ʵʬʬʣʶʢʩ-ʥʘʩʦʩ 

0 0 0 

aacC2 ʘʤʠʥʦʛʣʠʢʦʟʠʜ-

ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ 

0 0 0 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ, ç*è ī 

ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 

ɸʤʧʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʝ h ʪʘʤʤʳ (43/72) ʩʦʜʝʨʞʘʣʠ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ ɓ-

ʣʘʢʪʘʤʘʟ: blaTEM (100% ʘʤʧʠʮʠʣʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ), blaCTX-M (18,6%), 

blaSHV (7,0%). ɻʝʥ ɓ-ʣʘʢʪʘʤʘʟʳ blaCMY ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ɓ-

ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʯʘʱʝ ʚʩʝʛʦ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʜʫʢʮʠʝʡ ʦʜʥʦʛʦ ʪʠʧʘ ɓ-

ʣʘʢʪʘʤʘʟ (76,7%), ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ E. coli, ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ (20,9%) 

ʠ ʪʨʝʭ (2,3%) bla-ʛʝʥʦʚ. ʂʦʤʙʠʥʘʮʠʷ blaTEM + blaCTX-M ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʩ ʯʘʩʪʦʪʦʡ 

18,6%. ɺ ʛʨʫʧʧʝ ʰʪʘʤʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ (35/72), ʛʝʥ ʩʠʩʪʝʤʳ 

ʵʬʬʣʶʢʩʘ tetA ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 62,9% ʩʣʫʯʘʝʚ, ʛʝʥ tetM, ʢʦʜʠʨʫʶʱʠʡ ʟʘʱʠʪʥʳʝ 

ʙʝʣʢʠ ʨʠʙʦʩʦʤ, ʙʳʣ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʰʪʘʤʤʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʠʛʝʮʠʢʣʠʥʫ, 
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ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʧʣʘʟʤʠʜʦʡ tet(X). ʅʠ ʦʜʠʥ ʠʟ ʠʟʫʯʝʥʥʳʭ tet-ʛʝʥʦʚ ʥʝ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʫ 10 ʰʪʘʤʤʦʚ E. coli, ʫʩʪʦʡʯʠʚʳʭ ʢ ʪʝʪʨʘʮʠʢʣʠʥʫ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ (12/72) ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʨʘʙʦʪʢʦʡ ʭʣʦʨʘʤʬʝʥʠʢʦʣ-

ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (58,3%), ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʣʘʟʤʠʜʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, ʨʝʞʝ ï ʥʘʣʠʯʠʝʤ ʩʠʩʪʝʤʳ 

ʵʬʬʣʶʢʩʘ, ʢʦʜʠʨʫʝʤʦʡ ʛʝʥʦʤ cmlA ʠʣʠ ʛʝʥʦʤ floR ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʪʦʨʠʨʦʚʘʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʥʦʤʫ ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ (ʧʦ 25% ʢʘʞʜʳʡ). ɼʣʷ ʜʚʫʭ ʰʪʘʤʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ 

ʢ ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ, ʤʝʭʘʥʠʟʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʩʪʘʚʘʣʩʷ ʥʝʷʩʥʳʤ. ʐʪʘʤʤʳ, 

ʫʩʪʦʡʯʠʚʳʝ ʢ ʬʪʦʨʭʠʥʦʣʦʥʘʤ (6/72), ʚ 37,5% ʩʣʫʯʘʝʚ ʥʝʩʣʠ ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʙʝʣʦʢ 

ʟʘʱʠʪʳ ɼʅʂ-ʛʠʨʘʟʳ QnrB, ʘ ʚ ʦʜʥʦʤ ʰʪʘʤʤʝ ʙʳʣ ʜʝʪʝʢʪʠʨʦʚʘʥ ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ 

QnrS. ʐʪʘʤʤʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ QnrA ʠ QepA, ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɻʝʥ aacC2 

ʥʝ ʜʝʪʝʢʪʠʨʦʚʘʥ ʩʨʝʜʠ ʰʪʘʤʤʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ (2/72). ɻʝʥʳ 

blaCTX-M, blaSHV, catA1, cmlA, floR ʠ qnrS ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʩʨʝʜʠ ʰʪʘʤʤʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʞʠʚʦʪʥʳʭ (ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ 

ʩʫʙʧʦʧʫʣʷʮʠʠ h ʪʘʤʤʳ E. coli ʩʦʜʝʨʞʘʣʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʯʝʤ ʢʫʣʴʪʫʨʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʧʪʠʮ (1,59 ʧʨʦʪʠʚ 0,88 ʛʝʥʦʚ ʥʘ 

ʰʪʘʤʤ). 

ɹʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 14 ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʄʃʋ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʢʦʪʦʨʳʭ (12 ʧʨʦʬʠʣʝʡ) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʜʥʦʢʨʘʪʥʦ (ʊʘʙʣʠʮʘ 13). ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ ʰʪʘʤʤʳ E. coli ʩ ʄʃʋ ʠ ʧʨʦʬʠʣʝʤ AMP TET CHL 

(ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʠʣʘ 26,3% ʦʪ ʰʪʘʤʤʦʚ ʄʃʋ). ɹʦʣʴʰʠʥʩʪʚʦ ʰʪʘʤʤʦʚ E. coli ʩ ʄʃʋ 

(13 ʠʟ 19) ʥʝʩʣʠ ʢʦʤʙʠʥʘʮʠʠ ʠʟ 3 ʠʣʠ ʙʦʣʝʝ ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 94,4% ʰʪʘʤʤʦʚ ʩ ʄʃʋ ʩʦʜʝʨʞʘʣʠ ʢʦʤʙʠʥʘʮʠʶ ʛʝʥʦʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ɓ-ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʥʝ-ɓ-ʣʘʢʪʘʤʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɹʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʫʤʝʨʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʘ ̫ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ qnrB ʠ blaCTX-M (rs = 0,37; 

ʪʝʩʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ), tetA (rs = 0,31) ʠ qnrS (rs = 0,39), ʘ ʪʘʢʞʝ floR 

ʩ blaCTX-M (rs = 0,39), tetA (rs = 0,31) ʠ cmlA (rs = 0,30). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, cmlA ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʣʩʷ ʩʦʚʤʝʩʪʥʦ ʩ blaSHV (rs = 0,30) ʠ catA1 (rs = 0,40). 
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ʊʘʙʣʠʮʘ 13 ī ʇʨʦʬʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli 

ʐʪʘʤʤ ʇʨʦʬʠʣʴ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʆʙʥʘʨʫʞʝʥʥʳʝ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

C19 AMP TET CHL blaTEM catA1 

C21 AMP TET CHL blaTEM catA1 

C23 AMP TET CHL blaTEM catA1 cmlA 

C52 AMP TET CHL blaTEM tetA catA1 

C54 AMP TET CHL blaTEM blaSHV cmlA 

C15 AMP CFO CFT CFP AZT blaTEM blaCTX-M 

C55 AMP CFO CFT CFP AZT blaTEM blaCTX-M 

C58 AMP CFO CFT AZT TET blaTEM blaCTX-M blaSHV 

C16 AMP TET CHL NOR CIP blaTEM blaCTX-M catA1 qnrS 

C47 AMP TET NOR CIP LEV blaTEM tetA 

C49 AMP CFO CFT CFP AZT TET blaTEM blaCTX-M tetA 

C50 AMP TET CHL NOR CIP LEV blaTEM tetA catA1 cmlA floR 

Ch5 AMP CFO CFT CFP AZT CHL blaTEM 

Q3 TET NOR CIP LEV GEN AMK tetA qnrB 

C25 AMP CFO CFT CFP AZT TET CHL blaTEM blaCTX-M tetA floR 

C45 AMP CFO CFT CFP AZT TET NOR blaTEM blaCTX-M tetA qnrB 

Br2 AMP CFO CFT CFP TET CHL LEV AMK blaTEM tetA tetM 

C51 AMP CFO CFT CFP AZT TET CHL GEN blaTEM blaCTX-M tetA floR 

C48 AMP CFO CFT CFP AZT TET NOR CIP blaTEM blaCTX-M tetA qnrB qnrS 

ʇʨʠʤʝʯʘʥʠʝ. AMP ï ʘʤʧʠʮʠʣʣʠʥ, CFO ï ʮʝʬʦʧʝʨʘʟʦʥ, CFT ï ʮʝʬʪʨʠʘʢʩʦʥ, CFP ï ʮʝʬʝʧʠʤ, MER 

ï ʤʝʨʦʧʝʥʝʤ, AZT ï ʘʟʪʨʝʦʥʘʤ, TET ï ʪʝʪʨʘʮʠʢʣʠʥ, NOR ï ʥʦʨʬʣʦʢʩʘʮʠʥ, CIP ï 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, LEV ï ʣʝʚʦʬʣʦʢʩʘʮʠʥ, AMK ï ʘʤʠʢʘʮʠʥ, GEN ï ʛʝʥʪʘʤʠʮʠʥ, CHLï 

ʭʣʦʨʘʤʬʝʥʠʢʦʣ. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʯʘʩʪʦ 

ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʤʦʙʠʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʢʣʶʯʘʷ 

ʢʦʥʲʶʛʘʪʠʚʥʳʝ F-ʧʦʜʦʙʥʳʝ ʧʣʘʟʤʠʜʳ, ʠʥʪʝʛʨʦʥʳ ʠ ʙʘʢʪʝʨʠʦʬʘʛʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ (55,6%) ʩʦʜʝʨʞʘʣʠ ʛʝʥ traJ, ʢʦʜʠʨʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ 

ʢʦʥʲʶʛʘʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʘ, ʫ 12,5% ʙʳʣʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʳ ʠʥʪʝʛʨʦʥʳ ʜʣʠʥʦʡ 

1000-3000 ʧ.ʥ., ʘ 34,7% ʢʫʣʴʪʫʨ ʩʦʜʝʨʞʘʣʠ ʙʘʢʪʝʨʠʦʬʘʛʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʢʦʪʦʨʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ (ʘʤʧʠʮʠʣʣʠʥʫ, ʮʝʬʪʨʠʘʢʩʦʥʫ, 

ʘʟʪʨʝʦʥʘʤʫ) ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʠ ʠʥʪʝʛʨʦʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʟʦʣʷʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʥʪʝʛʨʦʥ-ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠʟʦʣʷʪʘʤʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ ʜʦʩʪʦʚʝʨʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʥʘʣʠʯʠʝʤ ʢʦʥʲʶʛʘʪʠʚʥʳʭ F-ʧʦʜʦʙʥʳʭ ʧʣʘʟʤʠʜ (p = 0,04, ʪʦʯʥʳʡ 

ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʣʠʯʠʝ blaTEM, blaCTX-M 

ʠ blaSHV ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʥʘʣʠʯʠʝʤ ʠʥʪʝʛʨʦʥʦʚ (rs = 0,31, rs = 0,27 ʠ 

rs = 0,34 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʜʣʷ blaCTX-M ï ʩ ʥʘʣʠʯʠʝʤ ʢʦʥʲʶʛʘʪʠʚʥʳʭ F-ʧʦʜʦʙʥʳʭ 
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ʧʣʘʟʤʠʜ (rs = 0,32). ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʫ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʐʪʘʤʤʳ 

ʩ ʬʝʥʦʪʠʧʦʤ ʄʃʋ ʯʘʱʝ ʩʦʜʝʨʞʘʣʠ ʠʥʪʝʛʨʦʥʳ (31,6% ʧʨʦʪʠʚ 5,7%, p = 0,007, 

ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ), ʙʘʢʪʝʨʠʦʬʘʛʠ (57,9% ʧʨʦʪʠʚ 26,4%, p = 0,015) ʠ 

ʢʦʥʲʶʛʘʪʠʚʥʳʝ F-ʧʦʜʦʙʥʳʝ ʧʣʘʟʤʠʜʳ (73,7% ʧʨʦʪʠʚ 49,1%, p = 0,059), ʯʝʤ 

ʰʪʘʤʤʳ ʙʝʟ ʬʝʥʦʪʠʧʘ ʄʃʋ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʪʘʤʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʪʝʛʨʦʥ,r 

ʙʘʢʪʝʨʠʦʬʘʛʠ ʠ ʢʦʥʲʶʛʘʪʠʚʥʳʝ F-ʧʦʜʦʙʥʳʝ ʧʣʘʟʤʠʜʳ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʦʥʠ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢʘʢ ʤʠʥʠʤʫʤ ʢ 5 

ʘʥʪʠʙʠʦʪʠʢʘʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʪʘʤʤʘʤʠ, ʣʠʰʝʥʥʳʤʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʦʥʠ 

ʯʘʱʝ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢ 2 ʘʥʪʠʙʠʦʪʠʢʘʤ). 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʤʳ ʧʷʪʠ h ʪʘʤʤʦʚ E. coli ʙʳʣʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʳ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʰʪʘʤʤʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ 

ʟʜʦʨʦʚʳʭ ʧʪʠʮ (E. coli Ch1) ʠ ʢʦʨʦʚ (E. coli C25, C51), ʘ ʜʚʘ ʰʪʘʤʤʘ (APEC20/16, 

APEC37) ï ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʧʪʠʮ ʩ ʪʠʧʠʯʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʧʨʠ 

ʢʦʣʠʩʝʧʪʠʮʝʤʠʠ. ʇʦʠʩʢ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʰʪʘʤʤʳ 

ʩʦʜʝʨʞʘʣʠ ʦʪ ʜʚʫʭ ʜʦ 16 ʛʝʥʦʚ. ɺ ʭʨʦʤʦʩʦʤʘʭ ʚʩʝʭ ʰʪʘʤʤʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʛʝʥʘ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ AmpC-ʧʦʜʦʙʥʦʡ ɓ-

ʣʘʢʪʘʤʘʟʳ blaEC. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʯʠʭ ɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʛʝʥʦʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʧʣʘʟʤʠʜʘʭ. ɺ ʛʝʥʦʤʘʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ 

ʚʳʷʚʣʝʥʳ ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʛʝʥʦʚ ɓ-ʣʘʢʪʘʤʘʟ blaTEM-235 ʠ blaTEM-1, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʝʥʠʮʠʣʣʠʥʘʤ. ɺ ʛʝʥʦʤʝ 

E. coli ʉ51 ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʧʣʘʟʤʠʜʥʳʡ ʛʝʥ blaCTX-M-15, ʢʦʜʠʨʫʶʱʠʡ ɓ-ʣʘʢʪʘʤʘʟʫ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʢʣʘʩʩʘ A, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʘʟʪʨʝʦʥʘʤʫ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʝʥʦʤʝ 

ʰʪʘʤʤʘ APEC37 ʙʳʣ ʚʳʷʚʣʝʥ ʛʝʥ mcr-1.1, ʢʦʜʠʨʫʶʱʠʡ 

ʬʦʩʬʦʵʪʘʥʦʣʘʤʠʥʪʨʘʥʩʬʝʨʘʟʫ MCR-1.1, ʤʦʜʠʬʠʮʠʨʫʶʱʫʶ ʣʠʧʠʜ A ʥʘʨʫʞʥʦʡ 

ʤʝʤʙʨʘʥʳ. ʅʘʣʠʯʠʝ ʜʘʥʥʦʛʦ ʛʝʥʘ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʣʘʟʤʠʜʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʦʣʠʩʪʠʥʫ. ɺ ʛʝʥʦʤʘʭ APEC ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʭʨʦʤʦʩʦʤʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ gyrA/parC/parE, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴ ʁʢ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʠ ʥʘʣʠʜʠʢʩʦʚʦʡ ʢʠʩʣʦʪʝ. 
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ʊʘʙʣʠʮʘ 14 ī ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʰʪʘʤʤʦʚ E. coli ʧʦ ʜʘʥʥʳʤ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ɸʥʪʠʙʠʦʪʠʢ ɻʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ (chr ï ʥʘ ʭʨʦʤʦʩʦʤʝ, p ï ʥʘ ʧʣʘʟʤʠʜʝ) 

C25 C51 Ch1 APEC20/16 APEC37 

ʎʝʬʘʣʦʩʧʦʨʠʥʳ blaEC-5 (chr) blaEC-18 (chr), 

blaCTX-M-15 (p) 

blaEC-8 (chr) blaEC-18 (chr) blaEC-15 (chr) 

ɓ-ʣʘʢʪʘʤʳ blaTEM-235 (p) blaTEM-1 (p) ʥʝ ʚʳʷʚʣʝʥʦ blaTEM-1 (p) ʥʝ ʚʳʷʚʣʝʥʦ 

ʊʝʪʨʘʮʠʢʣʠʥ ʥʝ ʚʳʷʚʣʝʥʦ tetA (p) tetA (p) tetA (p) ʥʝ ʚʳʷʚʣʝʥʦ 

ʍʣʦʨʘʤʬʝʥʠʢʦʣ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ catA1 (chr) 

ɻʝʥʪʘʤʠʮʠʥ ʥʝ ʚʳʷʚʣʝʥʦ aac(3)-IVa (p) ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ aac(3)-IId, 

(chr) 

ʉʪʨʝʧʪʦʤʠʮʠʥ ʥʝ ʚʳʷʚʣʝʥʦ aph(3'')-Ib (p), 

aph(6)-Id (p), 

aadA5 (p) 

ʥʝ ʚʳʷʚʣʝʥʦ aadA1 (p), 

aph(3'')-Ib 

(p),  

aph(6)-Id (p) 

aadA2 (chr) 

ʄʘʢʨʦʣʠʜʳ ʥʝ ʚʳʷʚʣʝʥʦ mph(A) (p),  

erm(B) (p) 

ʥʝ ʚʳʷʚʣʝʥʦ mph(A) (p) ʥʝ ʚʳʷʚʣʝʥʦ 

ʉʫʣʴʬʘʥʠʣʘʤʠʜ ʥʝ ʚʳʷʚʣʝʥʦ sul1, sul2 (p) sul2 (p) sul1 (p) sul1 (chr) 

ʊʨʠʤʝʪʦʧʨʠʤ ʥʝ ʚʳʷʚʣʝʥʦ dfrA5, dfrA17 

(p) 

dfrA17 (p) dfrA1 (p) dfrA12 (chr) 

ɻʠʛʨʦʤʠʮʠʥ ʥʝ ʚʳʷʚʣʝʥʦ aph(4)-Ia (p) ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ 

ʍʠʥʦʣʦʥʳ ʥʝ ʚʳʷʚʣʝʥʦ qnrS1 (p) ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ 

ʌʦʩʬʦʤʠʮʠʥ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ fosA7.5, chr ʥʝ ʚʳʷʚʣʝʥʦ 

ʂʦʣʠʩʪʠʥ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ mcr-1.1 (p) 

ʄʫʪʘʮʠʠ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ ʥʝ ʚʳʷʚʣʝʥʦ gyrA:p.S83L, 

parC:p.S80R 

gyrA:p.D87N, 

gyrA:p.S83L 

parC:p.S80I, 

 

4.4. ɸʩʩʦʮʠʘʮʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ, ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ɻ ʣʝʤʝʥʪʦʚ ʩ ʬʝʥʦʪʠʧʦʤ ʠ ʛʝʥʦʪʠʧʦʤ 

ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʧʪʠʮ ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ E. coli ʚ 

ʩʣʦʞʥʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʆʙʘ ʧʨʠʟʥʘʢʘ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʤʦʙʠʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʣʘʟʤʠʜʳ, ʠʥʪʝʛʨʦʥʳ, 

ʙʘʢʪʝʨʠʦʬʘʛʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʢʦ-

ʩʝʣʝʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʚʷʟʠ ʧʨʦʜʫʢʮʠʠ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʩ ʧʨʦʬʠʣʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʥʘʣʠʯʠʝʤ ʛʝʥʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʌʝʥʦʪʠʧ 
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ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ (ʮʝʬʦʧʝʨʘʟʦʥʫ, ʮʝʬʝʧʠʤʫ) ʠ ʘʟʪʨʝʦʥʘʤʫ ʙʳʣ 

ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ APEC ʠ ʢʦʤʤʝʥʩʘʣʴʥʳʤʠ 

E. coli. ɼʣʷ ʧʨʦʯʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʛʨʫʧʧʘʭ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʠ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥʳ ʢʫʣʴʪʫʨ (ʊʘʙʣʠʮʘ 

15).   

ʊʘʙʣʠʮʘ 15 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʨʝʜʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

ɸʥʪʠʙʠʦʪʠʢ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ E. coli, ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, n (%) 

APEC (n=28) ʂʦʤʤʝʥʩʘʣʴʥʳʝ E. coli 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=20) 

ʥʝ 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=8) 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=17) 

ʥʝ 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=55) 

ɸʤʧʠʮʠʣʣʠʥ 16 (80) 6 (75) 12 (70,6) 31 (56,4) 

ʊʝʪʨʘʮʠʢʣʠʥ 15 (75) 7 (87,5) 11 (64,7) 24 (43,6) 

ʍʣʦʨʘʤʬʝʥʠʢʦʣ 6 (30) 5 (62,5) 4 (23,5) 8 (14,5) 

ʎʝʬʦʧʝʨʘʟʦʥ 5 (25)* 0 5 (29,4)* 5 (9,1) 

ʎʝʬʪʨʠʘʢʩʦʥ ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 5 (29,4)* 5 (9,1) 

ʎʝʬʝʧʠʤ 5 (25)* 0 5 (29,4)* 4 (7,3) 

ɸʟʪʨʝʦʥʘʤ 5 (25)* 0 5 (29,4)* 4 (7,3) 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 7 (35) 3 (37,5) 1 (5,9) 5 (9,1) 

ʅʦʨʬʣʦʢʩʘʮʠʥ ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 2 (11,8) 4 (7,3) 

ʃʝʚʦʬʣʦʢʩʘʮʠʥ 4 (20) 2 (25) 0 5 (9,1) 

ɸʤʠʢʘʮʠʥ 2 (10) 0 0 2 (3,6) 

ɻʝʥʪʘʤʠʮʠʥ 10 (50) 2 (25) 1 (5,9) 1 (1,8) 

ʄʝʨʦʧʝʥʝʤ 0 0 0 0 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ, ç*è ī 

ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 

ʐʘʥʩ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʛʝʥʳ blaCTX-M (OR = 7,2; 95% CI 1,5-34,5; p = 0,02), tetA 

(OR = 3,6; 95% CI 1,2-11,3; p = 0,03), qnrB ʠ floR (OR = 7,2; 95% CI 0,6-84,9; p > 

0,05) ʚ ʛʨʫʧʧʝ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʙʳʣ ʚʳʰʝ, ʯʝʤ 

ʩʨʝʜʠ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʦʮʠʥʳ ʰʪʘʤʤʦʚ. ʋ hʪʘʤʤʦʚ APEC ʨʘʟʣʠʯʠʷ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʝʞʜʫ ʧʦʜʛʨʫʧʧʘʤʠ ʥʝ 

ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʦʜʥʘʢʦ ʰʘʥʩ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʛʝʥʳ aacC2 (OR 

= 3,8; 95% CI 0,4-37,1) ʠ qnrB (OR = 2,3; 95% CI 0,2-23,9) ʙʳʣ ʚʳʰʝ ʫ ʧʨʦʜʫʮʝʥʪʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ (ʊʘʙʣʠʮʘ 16). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ ʚ ʛʨʫʧʧʝ APEC, ʪʘʢ ʠ ʚ 

ʛʨʫʧʧʝ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli, ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʮʫʮʠʨʫʶʱʠʝ ʰʪʘʤʤʳ ʯʘʱʝ 

ʩʦʜʝʨʞʘʣʠ ʤʘʨʢʝʨ ʢʦʥʲʶʛʘʪʠʚʥʦʡ ʧʣʘʟʤʠʜʳ (ʛʝʥ-ʨʝʛʫʣʷʪʦʨ ʢʦʥʲʶʛʘʪʠʚʥʦʛʦ 
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ʧʝʨʝʥʦʩʘ traJ), ʯʝʤ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʝ. ɼʣʷ ʛʨʫʧʧʳ APEC: 65% traJ-ʧʦʟʠʪʠʚʥʳʭ 

ʩʨʝʜʠ ʧʨʦʜʫʮʝʥʪʦʚ ʙʘʢʪʝʨʠʦʮʠʥʳ ʧʨʦʪʠʚ 25% ʩʨʝʜʠ ʥʝ ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ; 

OR = 5,6; 95% CI 0,8-35,3; p > 0,05. ɼʣʷ ʛʨʫʧʧʳ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli: 88,2% 

ʧʨʦʪʠʚ 45,5%; OR = 16,8; 95% CI 3,4-81,6; p < 0,001. ɼʣʷ ʠʥʪʝʛʨʦʥʦʚ ʪʘʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʊʘʙʣʠʮʘ 16 ī ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʨʝʜʠ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

ɻʝʥ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ E. coli, ʥʝʩʫʱʠʭ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ, n (%) 

APEC (n=28) ʂʦʤʤʝʥʩʘʣʴʥʳʝ E. coli (n=72) 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=20) 

ʥʝ 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=8) 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=17) 

ʥʝ 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʦʮʠʥʳ 

(n=55) 

blaTEM 15 (75) 5 (62,5) 12 (70,6) 31 (56,4) 

tetA 5 (25) 3 (37,5) 9 (52,9)* 13 (23,6) 

blaCTX-M 11 (55) 4 (50) 5 (29,4)* 3 (5,5) 

catA1 ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 2 (11,8) 5 (9,1) 

blaSHV 0 1 (12,5) 0 3 (5,5) 

cmlA ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 1 (5,9) 2 (3,6) 

floR ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 2 (11,8) 1 (1,8) 

qnrB 5 (25) 1 (12,5) 2 (11,8) 1 (1,8) 

qnrS 1 (5) 0 1 (5,9) 1 (1,8) 

tetM ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 0 1 (5,9) 

blaCMY 0 0 0 0 

tet(X) ʥʝ ʦʧʨʝʜʝʣʷʣʠ ʥʝ ʦʧʨʝʜʝʣʷʣʠ 0 0 

qnrA 0 0 0 0 

qepA 0 0 0 0 

aacC2 7 (35) 1 (12,5) 0 0 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ, 

Me[Q1ïQ3] 
2,0[1,0-3,0] 2,0[0,8-3,0] 2,0[1,0-4,0] 1,0[0-1,5] 

ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ, ç*è ī 

ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ, p < 0,05. 

ɼʣʷ ʦʮʝʥʢʠ ʘʩʩʦʮʠʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʛʝʥʦʚ ʧʨʦʜʫʢʮʠʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, 

ʬʝʥʦʪʠʧʘ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʤʘʪʨʠʮʳ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʘʥʘʣʦʛʠʯʥʦ ʦʧʠʩʘʥʥʳʤ 

ʚʳʰʝ. ɸʥʘʣʠʟ ʚʳʷʚʠʣ ʟʥʘʯʠʤʳʝ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʧʨʠʩʫʪʩʪʚʠʝʤ ʛʝʥʘ blaCTX-M ʠ 

ʛʝʥʘ ʙʠʦʩʠʥʪʝʟʘ ʤʠʢʨʦʮʠʥʘ M (OR = 19,7; 95% CI 3,6-107,4; pBH = 0,04), ʢʦʣʠʮʠʥʘ 

ɽ1 (OR = 25; 95% CI 4,3-144,3; pBH < 0,001) ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli. ɺ ʵʪʦʡ 

ʛʨʫʧʧʝ ʪʘʢʞʝ ʯʘʩʪʦ ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩʣʝʜʫʶʱʠʝ ʛʝʥʳ: ʛʝʥ ʪʨʘʥʩʧʦʨʪʝʨʘ 
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ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ floR ʠ ʛʝʥʳ ʤʠʢʨʦʮʠʥʦʚ M (OR = 15,3; p = 0,05; pBH = 0,3), V (OR 

= 44; p = 0,01; pBH = 0,2), ʢʦʣʠʮʠʥʦʚ M (OR = 21; p = 0,03; pBH = 0,3), E1 (OR = 17,7; 

p = 0,04; pBH = 0,3); ʛʝʥ cmlA ʠ ʢʦʣʠʮʠʥ ʄ (OR = 21; p = 0,03; pBH = 0,3); qnrB ʠ 

ʤʠʢʨʦʮʠʥ ʄ (OR = 15,3; p = 0,05; pBH = 0,3), ʢʦʣʠʮʠʥ ɽ1 (OR = 17,7; p = 0,04; pBH = 

0,3); tetA ʠ ʢʦʣʠʮʠʥ Ia (OR = 18,4; p = 0,002; pBH = 0,1), ʦʜʥʘʢʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʝ ʙʳʣʘ 

ʜʦʩʪʠʛʥʫʪʘ. ɺʳʷʚʣʝʥʘ ʯʘʩʪʘʷ ʩʦʚʤʝʩʪʥʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʨʷʜʘ ʛʝʥʦʚ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, qnrB ʠ qnrS (OR = 34), catA1 ʠ cmlA (OR = 

25,6), cmlA ʠ floR (OR = 16,8), cmlA ʠ blaSHV (OR = 16,8) (ʈʠʩʫʥʦʢ 14ɸ). ɺ ʛʨʫʧʧʝ 

APEC ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʘʩʩʦʮʠʘʮʠʡ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ʉʪʦʠʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ, ʢʘʢ ʠ ʚ ʛʨʫʧʧʝ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ, ʩʨʝʜʠ APEC ʯʘʩʪʦ 

ʜʝʪʝʢʪʠʨʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ ʛʝʥʳ ʢʦʣʠʮʠʥʘ ɽ1 ʠ qnrB (OR = 10,5; p = 0,1; pBH = 0,9), ʘ 

ʪʘʢʞʝ ʢʦʣʠʮʠʥʘ ʄ ʠ blaCTX-M (OR = 9,2; p = 0,02; pBH = 0,9) (ʈʠʩʫʥʦʢ 14ɹ). 
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ʈʠʩʫʥʦʢ 14 ī ʄʘʪʨʠʮʘ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʰʪʘʤʤʦʚ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli (ɸ) ʠ APEC (ɹ). ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (OR), ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 2Ĭ2 ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʘʨʳ ʙʠʥʘʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʎʚʝʪʦʚʦʡ ʛʨʘʜʠʝʥʪ ʦʪʨʘʞʘʝʪ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ: 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ (OR > 1), ʦʪʨʠʮʘʪʝʣʴʥʘʷ (OR < 1), ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ (OR = 1). ɹʝʣʳʝ ʷʯʝʡʢʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʘʚʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʝ OR ʥʝ ʤʦʛʣʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʘ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʯʝʝʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ 2Ĭ2 ʩʦʜʝʨʞʘʣʠ ʥʫʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠ ̫ʌʠʰʝʨʘ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ; * ī ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ, pBH < 0,05 
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ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʥʘʢʦʧʣʝʥʠʷ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʣʦʢʫʩʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚ ʩʦʩʪʘʚʝ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʧʣʘʟʤʠʜ) ʩʣʫʞʠʪ 

ʛʝʥʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ E. coli ʉ51 ʠʟ ʥʘʰʝʡ ʢʦʣʣʝʢʮʠʠ (ʥʦʤʝʨ ʜʦʩʪʫʧʘ ʚ 

GenBank: SRR24837712). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ E. coli ʉ51 ʩʦʜʝʨʞʘʣ 9 ʧʣʘʟʤʠʜ: 

pC5101 (136371 ʧ.ʥ.), pC5102 (102372 ʧ.ʥ.), pC5103 (97376 ʧ.ʥ.), pC5104 (93338 

ʧ.ʥ.), pC5105 (13351 ʧ.ʥ.), pC5106 (13293 ʧ.ʥ.), pC5107 (11304 ʧ.ʥ.), pC5108 (10798 

ʧ.ʥ.) ʠ pC5109 (4644 ʧ.ʥ.). ʀʟ 6 ʜʝʪʝʢʪʠʨʦʚʘʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ 5 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʣʘʟʤʠʜʘʭ11. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʣʘʩʪʝʨʳ 

ʤʠʢʨʦʮʠʥʘ V ʠ ʢʦʣʠʮʠʥ Ia (ʥʘ ʧʣʘʟʤʠʜʝ pC5101), ʢʦʣʠʮʠʥʘ D (pC5105), ʢʦʣʠʮʠʥʘ 

ɽ9 (pC5106), ʢʦʣʠʮʠʥʘ 10 (pC5108), ʘ ʪʘʢʞʝ ʤʠʢʨʦʮʠʥʘ ʄ (ʥʘ ʭʨʦʤʦʩʦʤʝ). ɹʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʧʣʘʟʤʠʜʥʳʝ ʛʝʥʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ɓ-ʣʘʢʪʘʤʘʤ 

(blaTEM-1 ʥʘ ʧʣʘʟʤʠʜʝ pC5101), ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ (blaCTX-M-15, pC5103), ʛʝʥʪʘʤʠʮʠʥʫ 

(aac(3)-IVa, pC5102), ʛʠʛʨʦʤʠʮʠʥʫ (aph(4)-Ia, pC5102), ʤʘʢʨʦʣʠʜʘʤ (mph(A), 

erm(B), pC5103), ʩʪʨʝʧʪʦʤʠʮʠʥʫ (aph(3'')-Ib, aph(6)-Id, aadA5, pC5102), 

ʩʫʣʴʬʘʥʠʣʘʤʠʜʫ (sul1, sul2, pC5101), ʪʝʪʨʘʮʠʢʣʠʥʫ (tetA, pC5101), ʪʨʠʤʝʪʦʧʨʠʤʫ 

(dfrA5, dfrA17, pC5101), ʬʪʦʨʭʠʥʦʣʦʥʘʤ (qnrS1, pC5103). ʂʘʨʪʘ ʛʝʥʦʤʘ ʰʪʘʤʤʘ 

E. coli ʉ51 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 15. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʷ ʫ E. coli ʯʘʩʪʦ ʩʦʧʨʷʞʝʥʘ ʩ ʛʝʥʘʤʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚ ʨʘʤʢʘʭ ʦʙʱʠʭ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʣʘʟʤʠʜ. 

                                            
11 ɼʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ: Sutormin, D.A., Mihailovskaya, V.S.*, Trofimova, A.B., Mamontov, V.A., 

Kuznetsova, M.V., Severinov, K. Complete genome sequences of three commensal and two avian 

pathogenic Escherichia coli strains isolated from farm animals in Russia // Microbiology Resource 

Announcements. ï 2023. ï Article e0065423. Advance online publication. * ī ʨʘʚʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʦʚ. 
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ʈʠʩʫʥʦʢ 15 ī ʆʨʛʘʥʠʟʘʮʠʷ ʛʝʥʦʤʘ ʰʪʘʤʤʘ E. coli C51, ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ GenoVi 

(10) (https://doi.org/10.1371/journal.pcbi.1010998). ʇʣʘʟʤʠʜʳ ʠ ʭʨʦʤʦʩʦʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʟ 

ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʘ. ʎʚʝʪʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʟʚʝʟʜʦʯʢʠ ʠ ʢʨʫʞʢʠ ʫʢʘʟʳʚʘʶʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ (ARG), ʢʣʘʩʪʝʨʦʚ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʛʝʥʦʚ 

(BGC) ʠ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ (VAG). CDS ī ʢʦʜʠʨʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ  

https://doi.org/10.1371/journal.pcbi.1010998
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ɻʃɸɺɸ 5. ɹɸʂʊɽʈʀʆʎʀʅ-ʇʈʆɼʋʎʀʈʋʖʑʀɽ ʂʆʄʄɽʅʉɸʃʔʅʓɽ 

E. COLI: ɸʅʊɸɻʆʅʀʉʊʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ, ʉʇʆʉʆɹʅʆʉʊʔ ʂ 

ɸɼɻɽɿʀʀ IN VITRO ʀ ʕʌʌɽʂʊ IN VIVO 

 

5.1. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ E. coli ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʳʭ ʪʝʩʪ-h ʪʘʤʤʦʚ in vitro  

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʰʪʘʤʤʦʚ ʜʣʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. 

ʅʘʣʠʯʠʝ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʥʝ ʚʩʝʛʜʘ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʫʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʘʣʝʝ ʤʳ ʦʮʝʥʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ, ʦʧʨʝʜʝʣʠʚ ʩʧʝʢʪʨ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʡʩʪʚʠʷ ʠʭ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ 

E. coli ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʰʪʘʤʤʳ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʙʝʩʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʞʠʜʢʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 17 ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ-

ʧʨʦʜʫʮʝʥʪʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ E. coli ʩ ʨʘʟʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ12. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ 

ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ APEC, ʪʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ InPEC, ʚʢʣʶʯʘʷ ʰʪʘʤʤʳ ʩ ʄʃʋ. ʆʜʥʘʢʦ 

ʫʨʦʚʝʥʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ APEC ʚ ʩʨʝʜʥʝʤ ʙʳʣ ʚʳʰʝ, ʯʝʤ InPEC. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʟ 22 ʯʘʩʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʟʦʤʝʪʘʙʦʣʠʪʦʚ ʠ ʩʦʩʪʘʚʠʣʦ 58,6% (ʜʣʷ ʰʪʘʤʤʘ 

E. coli BR4 ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʩ ʙʝʩʢʣʝʪʦʯʥʳʤʠ ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ, 

ʧʦʣʫʯʝʥʥʦʤ ʦʪ E. coli C23). ɼʣʷ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ InPEC ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ 

                                            
12 ɼʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ: Kuznetsova, M.V., Mihailovskaya, V.S., Remezovskaya, N.B., Starļiļ 

Erjavec, M. Bacteriocin-producing Escherichia coli isolated from the gastrointestinal tract of farm 

animals: prevalence, molecular characterization and potential for application // Microorganisms. ï 2022. 

ï Vol. 10, No. 8. ï Article 1558 
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ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣ 42,1% (ʜʣʷ ʰʪʘʤʤʘ E. coli C46 ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʩ ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʧʦʣʫʯʝʥʥʦʤ ʦʪ E. coli C61). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʙʝʩʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʞʠʜʢʦʩʪʠ ʙʘʢʪʝʨʠʦʮʠʥ-

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ E. coli (ʚ ʪʦʤ ʯʠʩʣʝ ī ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ), ʦʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʠ ʟʘʚʠʩʝʣʘ ʦʪ ʪʝʩʪ-h ʪʘʤʤʘ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ APEC ʢ 

ʙʝʩʢʣʝʪʦʯʥʳʤ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʞʠʜʢʦʩʪʷʤ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʙʘʢʪʝʨʠʦʮʠʥ-

ʧʨʦʜʫʮʠʨʫʶʱʠʭ E. coli ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ InPEC, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʝʪ ʨʘʟʣʠʯʠʷ ʚ 

ʧʨʦʬʠʣʷʭ ʛʝʥʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʠʩʪʝʤ ʠʤʤʫʥʠʪʝʪʘ ʢ ʥʠʤ. ʊʘʢ, 

InPEC, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʪʦʡ ʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ (ʢʠʰʝʯʥʠʢ ʞʠʚʦʪʥʳʭ), ʤʦʛʫʪ 

ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʣʦʢʘʣʴʥʦʤʫ çʣʘʥʜʰʘʬʪʫ ʙʘʢʪʝʨʠʦʮʠʥʦʚè. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʣʠʮʠʥ E1, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʨʝʜʠ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʠ ʜʠʘʨʝʝʛʝʥʥʳʭ 

InPEC, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʣʩʷ ʫ APEC. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʧʨʦʬʠʣʝʡ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʢʘʢ 

ʧʨʠ ʧʦʜʙʦʨʝ ʧʨʦʜʫʮʝʥʪʦʚ ʜʣʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢ ʠ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʧʝʢʪʨʘ ʠʭ ʘʢʪʠʚʥʦʩʪʠ: ʰʪʘʤʤʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʠʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ, ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ 

ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʫ ʧʦʩʣʝʜʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʢ ʠʭ 

ʙʘʢʪʝʨʠʦʮʠʥʘʤ.  
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ʊʘʙʣʠʮʘ 17 ī ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ E. coli ʧʦʩʣʝ 22 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ ʩ ʙʝʩʢʣʝʪʦʯʥʳʤʠ ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ 

ʞʠʜʢʦʩʪʷʤʠ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, % 

ʐʪʘʤʤ-

ʧʨʦʜʫʮʝʥʪ 

ʇʨʦʬʠʣʴ ʛʝʥʦʚ 

ʙʘʢʪʝʨʠʦʮʠʥʦʚ 

ʀʥʜʝʢʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ, % 

APEC InPEC 

BR4 BR35 BR37 CA29 CA43 CA46 

Ch1 
ColIa-ColE1-ColB-ColN-

MccB17-ColM-MccM 
31,5Ñ15,8 46,1Ñ9,0* 37,2Ñ6,0 17,2Ñ0,4 19,8Ñ6,6 20,8Ñ6,7 

Q5 
ColIa-ColIb-ColY-MccV-

ColM 
38,3Ñ11,0 49,9Ñ7,3* 41,3Ñ8,3* 22,8Ñ4,5 29,9Ñ3,2 31,0Ñ3,7 

Q8 ColIb-ColM 47,1Ñ8,8* 55,0Ñ7,8* 47,6Ñ3,6* 20,0Ñ5,9 23,4Ñ4,7 24,1Ñ4,2 

Q12 ColIb-ColM 28,4Ñ6,3 38,9Ñ3,8 42,7Ñ5,1* 24,8Ñ3,2 17,0Ñ6,0 17,0Ñ5,3 

C18 ColIa-ColK-Col5-Col10 41,3Ñ11,8* 44,8Ñ3,1* 35,5Ñ9,3 22,7Ñ1,5 11,4Ñ2,1 12,7Ñ1,4 

C19 Col5-Col10- MccM 30,6Ñ7,5 44,2Ñ3,9* 31,5Ñ5,7 24,1Ñ3,1 14,8Ñ3,0 15,7Ñ1,6 

C23 ColB-ColM-MccM 58,6Ñ11,5* 51,7Ñ11,2* 43,8Ñ3,9* 10,4Ñ1,7 2,7Ñ2,7 3,6Ñ2,3 

C25 
ColE1-ColB-ColN-ColM-

mccH47-mccM 
34,4Ñ7,5 35,6Ñ4,1 36,9Ñ5,6 7,8Ñ2,9 6,3Ñ2,6 7,1Ñ1,2 

C32 ColE1-ColE9 42,8Ñ10,4* 51,6Ñ1,9* 42,1Ñ4,6* 20,2Ñ2,6 33,9Ñ7,8 32,5Ñ8,6 

C40 ColE1-ColE9 45,4Ñ5,7* 51,8Ñ3,5* 40,0Ñ4,2* 19,8Ñ0,7 11,8Ñ4,6 12,3Ñ4,7 

C41 ColE1-ColE9 46,9Ñ17,6* 58,6Ñ6,9* 43,2Ñ6,9* 24,3Ñ5,9 38,5Ñ5,7 36,8Ñ5,9 

C45 ColE1-MccM 27,6Ñ3,7 34,6Ñ2,9 38,2Ñ2,8 15,4Ñ1,7 3,6Ñ3,1 4,5Ñ3,4 

C48 ColE1-MccM 14,8Ñ16,0 31,0Ñ6,0 42,3Ñ5,3* 17,4Ñ2,6 1,4Ñ2,4 3,0Ñ2,6 

C49 ColE1-MccM 40,9Ñ12,2* 47,4Ñ3,6* 34,3Ñ6,0 16,6Ñ2,4 0 0 

C51 MccV-ColIa-ColE1- MccM 33,7Ñ10,6 41,1Ñ3,8* 34,8Ñ5,1 18,5Ñ3,1 7,4Ñ6,6 7,8Ñ6,1 

C56 ColIa- MccH47-MccM 42,4Ñ4,9* 48,8Ñ4,1* 38,1Ñ2,7 25,7Ñ4,0 21,2Ñ3,5 21,4Ñ3,2 

C61 ColIb-ColB 19,1Ñ2,6 38,3Ñ3,2 31,9Ñ6,9 36,6Ñ7,6 42,0Ñ3,6* 42,1Ñ6,4* 
ʇʨʠʤʝʯʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-h ʪʘʤʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli (APEC) ʠ ʢʠʰʝʯʥʳʝ ʧʘʪʦʛʝʥʥʳʝ E. coli (InPEC), 
ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʨʦʬʠʣʷʤ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ: E. coli BR4 (hlyF; TETR), E. coli BR35 (fimH, iha, hlyF, ompT, 
kpsMTII, iss; AMPR, CPFR, LEVR, GENR, TETR), E. coli BR37 (fimH, hlyF, eastI, estI, ompT, kpsMTII, iss; AMPR, CPFR, CFOR, CFTR, AMKR, GENR, 
TETR), E. coli CA29 (fimH, eastI, est1; ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ), E. coli CA43 (fimH, eastI, estI, ehxA; AMPR, CPFR, CFOR, CFRR, AZTR), 
E. coli CA46 (fimH; AMPR, CPFR, CFRR, AZTR, TETR). ç*è ï ʠʥʜʝʢʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ > 40%. 
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5.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʬʠʣʝʡ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʰʪʘʤʤʦʚ E. coli 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʬʘʢʪʦʨʘʤʠ 

ʧʘʪʦʛʝʥʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʤʦʙʠʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʦʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠʩʢʣʶʯʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʰʪʘʤʤʦʚ 

ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʥʘ ʦʩʥʦʚʝ ʞʠʚʳʭ ʙʘʢʪʝʨʠʡ. 

ʉʨʝʜʠ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ E. coli ʛʝʤʦʣʠʪʠʯʝʩʢʠʤ 

ʦʢʘʟʘʣʩʷ ʪʦʣʴʢʦ ʰʪʘʤʤ E. coli ʉ45. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʰʪʘʤʤʦʚ (47,1%) ʦʙʣʘʜʘʣʠ 

ʧʨʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʘʢʪʠʚʠʨʦʚʘʪʴʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʘ. ɻʝʥʳ, 

ʢʦʜʠʨʫʶʱʠʝ ʪʦʢʩʠʥʳ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 58,8% ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʰʪʘʤʤʦʚ. ʉʢʨʠʥʠʥʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʚʘ ʰʪʘʤʤʘ (E. coli Q5 ʠ E. coli C41) ʥʝ ʩʦʜʝʨʞʘʣʠ 

ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʦʢʘʟʘʣʠʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʥʝ 

ʙʳʣʠ ʣʠʟʦʛʝʥʥʳʤʠ ʠʣʠ ʛʝʤʦʣʠʪʠʯʝʩʢʠʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʊʘʙʣʠʮʘ 18). 

ʕʪʠ ʰʪʘʤʤʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʝʨʦʪʠʧʘʤ O8:H10 ʠ O149:H2 ʠ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ 

ʩʠʢʚʝʥʩ-ʪʠʧʘʤ ST1257 ʠ ST388 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʣʠʯʠʝ ʩʝʨʦʪʠʧʦʚ E. coli Q5 ʠ 

E. coli C41 ʦʪʨʘʞʘʝʪ ʥʝʦʜʠʥʘʢʦʚʫʶ ʘʥʪʠʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʠʭ 

ʰʪʘʤʤʦʚ. ɽʱʝ ʦʜʠʥ ʰʪʘʤʤ E. coli C23 ʥʝʩ ʪʦʣʴʢʦ ʘʜʛʝʟʠʥʳ afa/draBC ʠ papC, 

ʠʤʝʶʱʠʝ ʪʨʦʧʥʦʩʪʴ ʢ ʫʨʦʵʧʠʪʝʣʠʶ, ʦʜʥʘʢʦ ʛʝʥʦʚ ʪʦʢʩʠʥʦʚ ʜʘʥʥʳʡ ʰʪʘʤʤ ʥʝ 

ʩʦʜʝʨʞʘʣ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʫʩʣʦʚʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 
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ʊʘʙʣʠʮʘ 18 ī ʌʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʤʤʝʥʩʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ E. coli 

ɻʝʥ/ʬʘʢʪʦʨ 

ʧʘʪʦʛʝʥʥʦʩʪʠ 

ɹʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʰʪʘʤʤ E. coli 

ʈʘʩʧʨʦʩʪʨʘ

ʥʝʥʥʦʩʪʴ, % Ch1 Q5 Q8 Q12 C18 C19 C23 C25 C32 C40 C41 C45 C48 C49 C51 C56 C61 

afa/draBC + - - - - + + - - - - - - - - - + 23,5 

papC - - - - - + + - - - - - - - - - + 17,6 

cnf1 - - - - - - - - - - - - - - - - - 0 

hlyA - - - - - - - - - - - - - - - + + 11,8 

hlyF + - + + - - - - - - - + + + + - - 41,2 

eastI + - + + + - - - - + - - - - - - - 29,4 

ehxA + - + + - - - + - + - - - - - - - 29,4 

estI - - - - - - - - - + - - - - + - - 5,9 

estII - - - - - - - - - - - - - - - - - 0 

eltA + - - - - - - - - - - - - - - - - 5,9 

stx1 - - - - - - - - - - - - - - - - - 0 

stx2 - - + - - - - - - + - - - - - - - 11,8 

kpsMTII + - - - - - - - - - - - - - - - + 11,8 

ompT + - + + - - - - - - - + + + + - - 41,2 

iss - - - - - - - - - - - + + + + - - 23,5 

ʃʠʟʦʛʝʥʠʷ - - + + + + - + + - - - - - + + - 47,1 

ɻʝʤʦʣʠʟ - - - - - - - - - - - + - - - - - 5,9 

ʂʦʣʠʯʝʩʪʚʦ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʰʪʘʤʤ 

ʫʩʪʦʡʯʠʚ 

1 0 2 1 1 3 3 7 1 0 0 7 8 6 8 2 1 

 

ʉʝʨʦʪʠʧ O86:H11 O8:H10 ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. O6:H1 ʥ.ʦ. ʥ.ʦ. O149:H2 ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. O9a:H9 ʥ.ʦ. ʥ.ʦ. 

ʉʠʢʚʝʥʩ-ʪʠʧ ST12673 ST1257 ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. # ʥ.ʦ. ʥ.ʦ. ST388 ʥ.ʦ. ʥ.ʦ. ʥ.ʦ. ST58 ʥ.ʦ. ʥ.ʦ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʥʝʪ ʜʘ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʜʘ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ 

ʇʨʠʤʝʯʘʥʠʝ. ç+è ï ʛʝʥ/ʧʨʠʟʥʘʢ ʧʨʠʩʫʪʩʪʚʫʝʪ, ç-è ï ʛʝʥ/ʧʨʠʟʥʘʢ ʦʪʩʫʪʩʪʚʫʝʪ, çʥ.ʦ.è ï ʥʝ ʦʧʨʝʜʝʣʷʣʠ, ç#è ï ʥʝʠʟʚʝʩʪʥʳʡ 

ʩʠʢʚʝʥʩ-ʪʠʧ.
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ʇʦʣʥʳʝ ʛʝʥʦʤʳ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ E. coli Q5 ʠ C41 ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩ ʜʣʠʥʥʳʤʠ ʧʨʦʯʪʝʥʠʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

Oxford Nanopore (MinION). ʇʦʣʥʳʡ ʛʝʥʦʤ ʰʪʘʤʤʘ E. coli Q5 ʩʦʩʪʦʷʣ ʠʟ ʭʨʦʤʦʩʦʤʳ 

ʜʣʠʥʦʡ 4 948 409 ʧ.ʥ. ʩ GC-ʩʦʩʪʘʚʦʤ 51%, ʘ ʪʘʢʞʝ 5 ʧʣʘʟʤʠʜ, ʥʘʟʚʘʥʥʳʭ pQ501 (137 

557 ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ GC 48%), pQ502 (98 317 ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ GC 48,0%), pQ503 

(58 014 ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ GC ʉʦʜʝʨʞʘʥʠʝ GC 42%), pQ504 (17 107 ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ 

GC 48,0%) ʠ pQ505 (7 791 ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ GC 51%) (ʈʠʩʫʥʦʢ 16). ʇʦʣʥʳʡ ʛʝʥʦʤ 

E. coli C41 ʩʦʩʪʦʷʣ ʠʟ ʭʨʦʤʦʩʦʤʳ ʜʣʠʥʦʡ 5 037 330 ʧ.ʥ. ʩ GC-ʩʦʩʪʘʚʦʤ 51,3% ʠ ʜʚʫʭ 

ʧʣʘʟʤʠʜ, ʥʘʟʚʘʥʥʳʭ pC4101 (114 534 ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ GC 48%) ʠ pC4102 (13 295 

ʧ.ʥ., ʩʦʜʝʨʞʘʥʠʝ GC 49%). ɺʩʝʛʦ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 4945 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʜʠʨʫʶʱʝʡ ʙʝʣʦʢ (CDS) ʚ ʛʝʥʦʤʝ E. coli Q5 ʠ 4878 CDS ʚ 

ʛʝʥʦʤʝ E. coli C41. ʆʙʘ ʰʪʘʤʤʘ ʩʦʜʝʨʞʘʣʠ 22 ʨʈʅʂ, 89 ʪʈʅʂ, 1 tmʈʅʂ. ɻʝʥʦʤ Q5 

ʥʘ 96,2% ʙʳʣ ʠʜʝʥʪʠʯʝʥ ʛʝʥʦʤʫ C41 (PMID: 26585518).   

 
ʈʠʩʫʥʦʢ 16 ī ʆʨʛʘʥʠʟʘʮʠʷ ʛʝʥʦʤʦʚ ʰʪʘʤʤʦʚ E. coli Q5 ʠ C41, ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ GenoVi (https://doi.org/10.1371/journal.pcbi.1010998). ʇʣʘʟʤʠʜʳ ʠ 

ʭʨʦʤʦʩʦʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʘ. ʉʝʨʳʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʦʙʦʟʥʘʯʘʶʪ 

ʧʨʦʬʘʛʠ, ʮʚʝʪʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ī ʛʝʥʦʤʥʳʝ ʧʨʠʟʥʘʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʰʪʘʤʤʦʚ 

https://doi.org/10.1371/journal.pcbi.1010998
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ʇʣʘʟʤʠʜʳ pQ501, pQ502, pQ503 ʠ pQ504 ʠʤʝʣʠ ʥʠʟʢʦʝ (~ 1ï2) ʯʠʩʣʦ ʢʦʧʠʡ, 

ʪʦʛʜʘ ʢʘʢ pQ505 ï ʚʳʩʦʢʦʝ ʯʠʩʣʦ ʢʦʧʠʡ (~ 90). ʇʣʘʟʤʠʜʳ pQ501 ʠ pQ503 ʩʦʜʝʨʞʘʣʠ 

ʩʠʩʪʝʤʳ ʢʦʥʲʶʛʘʮʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ F- ʠ P-ʪʠʧʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʣʘʟʤʠʜʳ 

pQ504 ʠ pQ505 ʢʦʜʠʨʦʚʘʣʠ ʤʦʙʠʣʠʟʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʇʣʘʟʤʠʜʘ pQ502 ʙʳʣʘ 

ʨʘʩʧʦʟʥʘʥʘ ʢʘʢ ʧʫʥʘʚʠʨʫʩ (Uroviricota) ʤʝʪʦʜʦʤ BLAST (ʦʭʚʘʪ 89% ʠ ʠʜʝʥʪʠʯʥʦʩʪʴ 

99% ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ Punavirus P1 MH422554.1). ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ pQ505, 

ʢʦʪʦʨʳʡ ʥʝ ʙʳʣ ʦʪʥʝʩʝʥ ʥʠ ʢ ʦʜʥʦʡ ʠʟʚʝʩʪʥʦʡ ʛʨʫʧʧʝ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʚʩʝ 

ʧʣʘʟʤʠʜʳ ʰʪʘʤʤʘ E. coli Q5 ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʣʘʟʤʠʜ ʥʝ 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʧʨʘʚʠʣʴʥʦʡ ʩʙʦʨʢʠ. ʆʙʝ ʧʣʘʟʤʠʜʳ ʰʪʘʤʤʘ E. coli ʉ41 

ʙʳʣʠ ʦʜʥʦʢʦʧʠʡʥʳ ʠ ʦʪʥʦʩʠʣʠʩʴ ʢ ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʇʣʘʟʤʠʜʘ 

pC4101 ʩʦʜʝʨʞʘʣʘ ʩʠʩʪʝʤʫ ʢʦʥʲʶʛʘʮʠʠ F-ʪʠʧʘ, ʘ ʧʣʘʟʤʠʜʘ pC4102 ʠʤʝʝʪ ʩʠʩʪʝʤʫ 

ʤʦʙʠʣʠʟʘʮʠʠ. ʀʟ ʧʨʦʯʠʭ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦ ʜʘʥʥʳʤ 

PHASTEST, ʛʝʥʦʤ E. coli Q5 ʩʦʜʝʨʞʘʣ ʩʝʤʴ ʠʥʪʘʢʪʥʳʭ ʧʨʦʬʘʛʦʚ, ʪʦʛʜʘ ʢʘʢ ʛʝʥʦʤ 

E. coli C41 ʩʦʜʝʨʞʘʣ 10 ʠʥʪʘʢʪʥʳʭ ʠ ʦʜʠʥ ʥʝʧʦʣʥʳʡ ʧʨʦʬʘʛ, ʦʜʥʘʢʦ ʣʠʟʦʛʝʥʥʳʡ 

ʬʝʥʦʪʠʧ ʰʪʘʤʤʳ ʥʝ ʧʨʦʷʚʣʷʣʠ. 

ʊʘʙʣʠʮʘ 19 ī ʆʧʠʩʘʥʠʝ ʧʣʘʟʤʠʜ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʫ E. coli Q5 and ʉ41 

ʇʣʘʟʤʠʜʘ ɼʣʠʥʘ, 

ʧ.ʥ. 

ʏʠʩʣʦ 

ʢʦʧʠʡ 

ʃʫʯʰʝʝ ʩʦʚʧʘʜʝʥʠʝ  ɻʨʫʧʧʘ 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ  

ʉʠʩʪʝʤʘ ʧʝʨʝʥʦʩʘ 

ʧʣʘʟʤʠʜʳ 

pQ501 137,557 2 pH22_122286 

(CP120564.1) 

IncFIB, IncFII ʉʠʩʪʝʤʘ ʢʦʥʲʶʛʘʮʠʠ 

F-ʪʠʧʘ (tra) 

pQ502 98,317 1 Punavirus P1 

(MH422554.1) 

p0111 - 

pQ503 58,014 2 pNMBU-W12E19_04 

(CP042888.1) 

IncI2 ʉʠʩʪʝʤʘ ʢʦʥʲʶʛʘʮʠʠ 

P-ʪʠʧʘ (virB) 

pQ504 17,107 1 pNGF1_pCol_let_like 

(CP016009.1) 

ColE1 ʉʠʩʪʝʤʘ ʤʦʙʠʣʠʟʘʮʠʠ 

(MobC) 

pQ505 7,791 89 unnamed plasmid 1 

CP077681.1 

 
ʉʠʩʪʝʤʘ ʤʦʙʠʣʠʟʘʮʠʠ 

(MobA/MobL) 

pC4101 114,534 1 p1 (CP083264.1) IncFIB, IncFIC ʉʠʩʪʝʤʘ ʢʦʥʲʶʛʘʮʠʠ 

F-ʪʠʧʘ (tra) 

pC4102 13,295 1 pFF2-1h-4 

(CP097202.1) 

ColE1 ʉʠʩʪʝʤʘ ʤʦʙʠʣʠʟʘʮʠʠ 

(MobC-ʧʦʜʦʙʥʘʷ) 

 

ʅʘʣʠʯʠʝ ʤʦʙʠʣʴʥʳʭ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʠ ʛʝʥʦʚ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʥʝʞʝʣʘʪʝʣʴʥʦ ʚ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʘʭ. 
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ʇʨʝʜʩʢʘʟʘʥʠʝ ʛʝʥʦʚ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ Abricate ʠ VRprofile2 

ʚ ʛʝʥʦʤʘʭ E. coli Q5 ʠ C41 ʚʳʷʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʨʦʤʦʩʦʤʥʳʝ ʛʝʥʳ blaEC-5 ʠ 

blaEC-18, ʢʦʜʠʨʫʶʱʠʝ ɓ-ʣʘʢʪʘʤʘʟʳ (ʦʪʤʝʯʝʥʳ ʢʨʘʩʥʳʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʥʘ ʈʠʩʫʥʢʝ 

17). ʅʘ ʧʣʘʟʤʠʜʘʭ ʠʣʠ ʚʥʫʪʨʠ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ, ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ ʤʫʪʘʮʠʡ ʚ ʣʦʢʫʩʘʭ gyrA/parC/parE, ʧʨʠʜʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʪʦʨʭʠʥʦʣʦʥʦʚʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺ ʛʝʥʦʤʝ E. coli Q5 ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʛʝʥʦʚ ʵʥʪʝʨʦʪʦʢʩʠʥʦʚ, ʮʠʪʦʪʦʢʩʠʥʦʚ, ʛʝʤʦʣʠʟʠʥʦʚ. ʆʜʥʘʢʦ ʰʪʘʤʤ E. 

coli C41 ʥʝʩ ʭʨʦʤʦʩʦʤʥʳʡ ʢʣʘʩʪʝʨ ʛʝʥʦʚ cdtABC, ʢʦʜʠʨʫʶʱʠʡ ʮʠʪʦʣʝʪʘʣʴʥʳʡ 

ʨʘʩʰʠʨʷʶʱʠʡ ʪʦʢʩʠʥ (CDT). ɺ ʦʙʦʠʭ ʛʝʥʦʤʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʢʣʘʩʪʝʨʦʚ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʛʝʥʦʚ (BGC) ʭʝʣʘʪʠʨʫʶʱʠʭ ʞʝʣʝʟʦ ʩʦʝʜʠʥʝʥʠʡ 

(ʩʠʜʝʨʦʬʦʨʦʚ). BGC ɻʥʪʝʨʦʙʘʢʪʠʥʘ ʠ ʠʝʨʩʠʥʠʘʙʘʢʪʠʥʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʭʨʦʤʦʩʦʤʝ E. coli Q5 (ʦʪʤʝʯʝʥʳ ʟʝʣʝʥʳʤ ʠ ʦʨʘʥʞʝʚʳʤ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ 

ʥʘ ʨʠʩʫʥʢʝ). ʕʥʪʝʨʦʙʘʢʪʠʥ BGC ʙʳʣ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥ ʚ ʭʨʦʤʦʩʦʤʝ E. coli C41. 

5.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʦʢʫʩʦʚ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʰʪʘʤʤʦʚ E. coli Q5 

ʠ E. coli C41 

ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʘʥʪʠʤʠʢʨʦʙʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʚʫʭ ʰʪʘʤʤʦʚ, ʠʭ ʛʝʥʦʤʳ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʩ ʧʦʤʦʱʴʶ antiSMASH, PRISM4 ʠ BAGEL4. ɻʝʥʦʤ E. coli Q5 ʩʦʜʝʨʞʘʣ 

ʪʨʠ ʧʦʣʥʳʭ ʥʘʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʵʢʩʧʦʨʪʘ ʠ ʠʤʤʫʥʠʪʝʪʘ ʢ ʢʦʣʠʮʠʥʘʤ Ia ʠ Ib (ʦʙʘ ʥʘ ʧʣʘʟʤʠʜʝ pQ501) ʠ ʢʦʣʠʮʠʥʘ Y 

(ʥʘ ʧʣʘʟʤʠʜʝ pQ504) (ʦʪʤʝʯʝʥʳ ʩʠʥʠʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʥʘ ʨʠʩʫʥʢʝ). ʂʨʦʤʝ ʪʦʛʦ, 

ʭʨʦʤʦʩʦʤʘ ʠ ʧʣʘʟʤʠʜʘ pQ501 ʩʦʜʝʨʞʘʣʠ ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʚʳʨʘʙʦʪʢʫ ʤʠʢʨʦʮʠʥʘ V (cvpA, cvi). ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʵʪʦʛʦ ʢʦʣʠʮʠʥʘ (cvaC, 

ʧʣʘʟʤʠʜʘ pQ501) ʙʳʣ ʠʟʤʝʥʝʥ (ʥʘʙʣʶʜʘʣʩʷ ʩʜʚʠʛ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ), ʘ ʛʝʥʳ cvaA 

ʠ cvaB, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʛʦ ʧʨʦʮʝʩʩʠʥʛʘ ʠ ʵʢʩʧʦʨʪʘ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʭʨʦʤʦʩʦʤʝ E. coli Q5 ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʥ cbrA, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʢʦʣʠʮʠʥʫ ʄ.  
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ʇʣʘʟʤʠʜʘ E. coli C41 pC4102 ʩʦʜʝʨʞʘʣʘ ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʝʥʦʚ ʜʣʷ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʦʨʪʘ ʧʦʨʦʦʙʨʘʟʫʶʱʝʛʦ ʢʦʣʠʮʠʥʘ E1 (cea, cei, cel). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʨʦʤʦʩʦʤʝ E. coli C41 ʩʦʜʝʨʞʘʣʩʷ ʛʝʥ cvpA (ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʙʝʣʦʢ 

ʤʠʢʨʦʮʠʥʘ V) ʠ ʛʝʥʳ cbrA ʠ cbrC, ʧʨʠʜʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 

ʢʦʣʠʮʠʥʘʤ M ʠ E2.  

ʊʘʙʣʠʮʘ 20 ī ɻʝʥr ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʛʝʥʦʤʘʭ E. coli Q5 ʠ E. coli C41 

ɹʘʢʪʝʨʠʦʮʠʥ ɻʝʥ ʌʫʥʢʮʠʷ ʛʝʥʘ ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʛʝʥʘ 

E. coli Q5 (BioSample accession no. SAMN35637330) 

ColIa* cia  

 

ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʢʦʣʠʮʠʥʘ Ia pQ501 

iia ʠʤʤʫʥʠʪʝʪ ʢ ʢʦʣʠʮʠʥʫ Ia pQ501 

ColIb* cib ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʢʦʣʠʮʠʥʘ Ib pQ501 

iib ʠʤʤʫʥʠʪʝʪ ʢ ʢʦʣʠʮʠʥʫ Ib pQ501 

ColY* crl  ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʙʝʣʦʢ ʣʠʟʠʩʘ pQ504 

cui  ʠʤʤʫʥʠʪʝʪ ʢ ʢʦʣʠʮʠʥʫ Y pQ504 

cya  ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʢʦʣʠʮʠʥʘ Y pQ504 

MccV cvaC#  

 

ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʤʠʢʨʦʮʠʥʘ V pQ501 

cvi ʠʤʤʫʥʠʪʝʪ ʢ ʤʠʢʨʦʮʠʥʫ V chr 

cvpA ʵʢʩʧʦʨʪ ʠ ʧʨʦʜʫʢʮʠʷ ʤʠʢʨʦʮʠʥʘ V chr 

MccM cbrA ʫʩʪʦʡʯʠʚʦʩʪ ɹʢ ʢʦʣʠʮʠʥʫ M  chr  

E. coli ʉ41 (BioSample accession no. SAMN35637331) 

ColE1* cei ʠʤʤʫʥʠʪʝʪ ʢ ʢʦʣʠʮʠʥʫ ɽ1 pC4102 

cea ʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥ ʢʦʣʠʮʠʥʘ ɽ1 pC4102 

cel ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʙʝʣʦʢ ʣʠʟʠʩʘ pC4102 

MccV cvpA ʵʢʩʧʦʨʪ ʠ ʧʨʦʜʫʢʮʠʷ ʤʠʢʨʦʮʠʥʘ V chr 

ColM cbrA ʫʩʪʦʡʯʠʚʦʩʪ ɹʢ ʢʦʣʠʮʠʥʫ M  chr 

ColE2 cbrC ʧʨʦʜʫʢʮʠ ̫ʠ ʪʦʢʩʠʯʝʩʢʘ ̫ʬʫʥʢʮʠ ̫ʢʦʣʠʮʠʥʘ 

E2 

chr 

ʇʨʠʤʝʯʘʥʠʝ. ç*è ï ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʝʥʦʚ ʣʦʢʫʩʘ ʙʘʢʪʝʨʠʦʮʠʥʘ, ç#è ī ʩʜʚʠʛ ʨʘʤʢʠ 

ʩʯʠʪʳʚʘʥʠʷ, chr ï ʭʨʦʤʦʩʦʤʥʳʡ ʛʝʥ. 
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5.4. ʆʮʝʥʢʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʞʠʜʢʦʩʪʝʡ E. coli Q5 ʠ E. coli C41 ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʪʝʩʪ-

ʰʪʘʤʤʦʚ in vitro 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʞʠʜʢʦʩʪʝʡ h ʪʘʤʤʦʚ E. coli Q5, C41 ʠ M-17 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʦʢʘʟʳʚʘʣʠ 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʝʩʪ-h ʪʘʤʤʳ: ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ 

E. coli (BR4, BR35, BR37), ʜʠʘʨʝʝʛʝʥʥʳʝ E. coli (CA29, CA43, CA46, O157), K. 

pneumoniae, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ S. flexneri ʠ S. aureus. ʅʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʵʬʬʝʢʪʘ ʚ ʦʪʥʦʰʝʥʠʠ S. Typhimurium, P. mirabilis, P. aeruginosa. 

ʀʥʜʝʢʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʩʣʝ 22 ʯʘʩʦʚ ʩʦʚʤʝʩʪʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʦʜʥʘʢʦ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʞʝ ʧʦʩʣʝ 6 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ (ʊʘʙʣʠʮʘ 21, ʈʠʩʫʥʦʢ 17). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʩʫʧʝʨʥʘʪʘʥʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ E. coli Q5, 

ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ S. flexneri ʧʦʩʣʝ 22 ʯʘʩʦʚ. ɹʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʩʦʢʠʡ 

ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ (ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ ʫʨʦʚʥʝʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʵʰʝʨʠʭʠʡ) 

ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ E. coli C41 ʚ ʦʪʥʦʰʝʥʠʠ K. pneumoniae: 73,7% ʠ 55,1% 

ʧʦʩʣʝ 6 ʠ 22 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʘʚʥʝʥʠʝ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤ 

ʰʪʘʤʤʦʤ E. coli ʄ-17 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʩʣʝ 22 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʵʢʟʦʤʝʪʘʙʦʣʠʪʳ E. coli Q5 ʠ E. coli C41 ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʧʘʪʦʛʝʥʥʦʡ ʜʣʷ ʧʪʠʮ E. 

coli BR35 ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ E. coli M-17 (ʨ = 0,03 ʠ ʨ = 0,02 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʘ ʪʘʢʞʝ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʦʛʦ ʰʪʘʤʤʘ E. coli CA46 (ʨ = 0,02 ʠ ʨ = 0,02 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɹʝʩʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʞʠʜʢʦʩʪʠ E. coli Q5 ʠ E. coli C41 

ʩʥʠʞʘʣʠ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ E. coli BR35 ʚ 1,8 ʠ 2,3 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʜʝʣʴʥʫʶ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ E. coli CA46 ʚ 1,7 ʨʘʟ. ʆʜʥʘʢʦ ʰʠʛʘ-ʪʦʢʩʠʥ ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʰʪʘʤʤ 

E. coli O157 ʵʬʬʝʢʪʠʚʥʝʝ ʧʦʜʘʚʣʷʣʠ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʞʠʜʢʦʩʪʠ E. coli ʄ-17. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʟʦʤʝʪʘʙʦʣʠʪʳ E. coli Q5 ʠ E. coli C41 ʦʙʣʘʜʘʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ in vitro ʚ ʦʪʥʦʰʝʥʠʠ ʨʷʜʘ ʪʝʩʪ-h ʪʘʤʤʦʚ, ʚʢʣʶʯʘʷ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʀʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʢʦʤʙʠʥʘʮʠʡ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ 

E. coli Q5 ʠ E. coli ʉ41 ʥʘ ʨʦʩʪ ʪʝʩʪ-h ʪʘʤʤʦʚ ʧʨʠ 6 ʠ 22 ʯʘʩʦʚ ʩʦʚʤʝʩʪʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʉʠʥʝʨʛʠʜʥʳʤ ʵʬʬʝʢʪʦʤ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢʦʤʙʠʥʘʮʠʠ, ʯʝʤ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʢʘʞʜʦʛʦ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʫʧʝʨʥʘʪʘʥʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʰʪʘʤʤʳ E. coli Q5 ʠ E. coli 

ʉ41 ʦʙʣʘʜʘʣʠ ʥʘʠʙʦʣʴʰʠʤ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʠʥʝʨʛʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʪʝʩʪ-h ʪʘʤʤʳ, ʦʜʥʘʢʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ E. coli Q5 + E. coli ʉ41 ʥʝ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʰʪʘʤʤʦʚ. ʇʨʠ 

ʜʝʡʩʪʚʠʠ ʢʦʤʙʠʥʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 22 ʯʘʩʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʜʦʩʪʠʛʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʪʦʣʴʢʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʚʫʭ ʰʪʘʤʤʦʚ: E. coli CA43 (ʨ = 0,01 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʡʩʪʚʠʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʫʧʝʨʥʘʪʘʥʪʘ E. coli Q5, ʨ = 0,05 ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ E. coli ʉ41) ʠ 

S. aureus (ʨ = 0,05 ʜʣʷ ʦʙʦʠʭ ʰʪʘʤʤʦʚ). ʇʦʩʣʝ 6 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʩʷ 

ʩʠʥʝʨʛʠʜʥʳʡ ʵʬʬʝʢʪ ʢʦʤʙʠʥʘʮʠʠ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ E. coli Q5 + E. coli ʉ41 

ʚ ʦʪʥʦʰʝʥʠʠ E. coli BR37, ʦʜʥʘʢʦ ʧʦʩʣʝ 22 ʯʘʩʦʚ ɻ ʪʦʪ ʵʬʬʝʢʪ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʝ 

ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʩʠʥʝʨʛʠʜʥʳʡ ʵʬʬʝʢʪ ʩʫʧʝʨʥʘʪʘʥʪʦʚ E. coli Q5 ʠ E. coli ʉ41 ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʦʪʥʦʰʝʥʠʠ E. coli CA43 ʠ S. aureus.  
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ʊʘʙʣʠʮʘ 21 ī ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ ʧʦʩʣʝ 6 ʠ 22 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ ʩ 

ʙʝʩʢʣʝʪʦʯʥʳʤʠ ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ ʞʠʜʢʦʩʪʷʤʠ ʙʘʢʪʝʨʠʦʮʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʢʦʤʤʝʥʩʘʣʴʥʳʭ ʰʪʘʤʤʦʚ E. coli, %. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʣʫʥʢʘʭ, ʛʜʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ 

ʩʫʧʝʨʥʘʪʘʥʪʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʣʫʥʢʘʤʠ 

ʊʝʩʪ-h ʪʘʤʤ 
ʀʥʜʝʢʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ, % 

E. coli M-17 E. coli Q5 E. coli C41 E. coli Q5 + C41 

ʇʦʩʣʝ 6 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʝʩʢʣʝʪʦʯʥʳʭ ʩʫʧʝʨʥʘʪʘʥʪʦʚ 

E. coli DH5Ŭ 22,0Ñ3,8 68,3Ñ8,3* 70,4Ñ9,9* 72,9Ñ1,1 

E. coli BR4 24,4Ñ2,1 29,3Ñ3,0 29,8Ñ3,4 37,3Ñ9,4 

E. coli BR35 27,1Ñ3,3 28,3Ñ6,1 30,2Ñ2,0 29,6Ñ10,2 

E. coli BR37 25,5Ñ0,4 25,2Ñ3,6 31,9Ñ10,2 35,1Ñ7,4 

E. coli CA29 29,8Ñ1,4 46,0Ñ7,9 36,8Ñ8,8 34,6Ñ6,0 

E. coli CA43 21,3Ñ3,7 35,3Ñ2,2* 79,6Ñ1,4* 32,3Ñ7,1 

E. coli CA46 23,4Ñ3,8 30,3Ñ0,4 33,2Ñ4,0* 28,7Ñ1,3 

E. coli ʆ157  11,6Ñ3,3 9,7Ñ1,7 0 0 

K. pneumoniae ɸʊʉʉ 700603 20,1Ñ0,9 27,8Ñ2,4 73,7Ñ0,7* 27,7Ñ1,8 

S. aureus ATCC 6538 13,4Ñ8,7 19,1Ñ1,5 36,4Ñ0,7* 19,8Ñ9,0 

S. flexneri ˉ170 19,7Ñ2,2 15,0Ñ6,5 0 0 

S. enterica serovar 

Typhimurium ˉ1135 
0 0 0 0 

P. mirabilis ˉʅ-237 0 0 0 0 

P. aeruginosa ɸʊʉʉ27853 0 0 0 0 

ʇʦʩʣʝ 22 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʝʩʢʣʝʪʦʯʥʳʭ ʩʫʧʝʨʥʘʪʘʥʪʦʚ 

E. coli DH5Ŭ 44,1Ñ11,2 91,9Ñ0,2 46,8Ñ6,7 78,9Ñ3,8 

E. coli BR4 42,1Ñ9,5 38,3Ñ7,9 46,9Ñ13,3 21,8Ñ6,3 

E. coli BR35 31,9Ñ8,2 46,6Ñ5,4* 55,9Ñ5,7* 49,6Ñ22,8 

E. coli BR37 25,7Ñ11,3 41,3Ñ5,6 43,2Ñ2,6 23,2Ñ2,3 

E. coli CA29 38,4Ñ5,3 21,0Ñ3,5 22,4Ñ4,6 26,9Ñ0,9 

E. coli CA43 32,4Ñ5,2 24,6Ñ2,6 33,9Ñ4,5 44,2Ñ2,0 

E. coli CA46 10,2Ñ1,5 31,3Ñ2,8* 37,0Ñ4,3* 24,0Ñ7,9 

E. coli ʆ157  12,6Ñ9,7 0 0 0 

K. pneumoniae ɸʊʉʉ 700603 35,6Ñ4,0 25,8Ñ0,9 55,1Ñ2,5* 23,2Ñ2,1 

S. aureus ATCC 6538 18,8Ñ7,3 15,2Ñ2,8 14,2Ñ3,8 37,8Ñ13,6 

S. flexneri ˉ170 0 25,6Ñ11,4* 0 nd 

S. enterica serovar 

Typhimurium ˉ1135 
0 0 0 0 

P. mirabilis ˉʅ-237 0 0 0 0 

P. aeruginosa ɸʊʉʉ27853 0 0 0 0 

ʇʨʠʤʝʯʘʥʠʝ. ç*è ï ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʙʝʩʢʣʝʪʦʯʥʳʭ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ E. coli ʄ-17 (t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ; ʨÒ0,05). 



103 

 

  

  

  

  

  
ʈʠʩʫʥʦʢ 17 ī ʂʨʠʚʳʝ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʝʩʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʞʠʜʢʦʩʪʝʡ (ʩʫʧʝʨʥʘʪʘʥʪʦʚ) ʰʪʘʤʤʦʚ E. coli Q5, C41 ʠ M-17 
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5.5. ʆʮʝʥʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʪʘʤʤʦʚ E. coli Q5 ʠ E. coli C41 ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ Lactobacillus spp. in vitro 

ɼʘʣʝʝ ʤʳ ʦʮʝʥʠʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ 

E. coli ʠ Lactobacillus spp. ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛ ʜʨʫʛʘ ʤʝʪʦʜʦʤ ʰʪʨʠʭʦʚ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ (ʥʘ ʩʨʝʜʝ ʄʈʉ-5) ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ (ʥʘ ʩʨʝʜʝ LART). ʅʘ ʩʨʝʜʝ ʄʈʉ-5 

ʟʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʙʳʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʩʨʝʜʝ LART, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʘ ʄʈʉ-5 

ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ Lactobacillus spp. ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʜʨʫʛʠʭ ʤʝʪʘʙʦʣʠʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʄʈʉ-5 

ʤʝʥʝʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʩ E. coli, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʘ LART ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʨʦʩʪʘ Lactobacillus spp. ʠ E. coli. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʜʝʡʩʪʚʠʶ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʙʳʣ ʰʪʘʤʤ E. coli Q5, ʪʦʛʜʘ ʢʘʢ 

ʰʪʘʤʤʳ C41 ʠ M-17 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʭʦʜʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ (ʊʘʙʣʠʮʘ 22). 

ʊʘʙʣʠʮʘ 22 ī ɿʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ (ʚ ʤʤ) ʧʨʠ ʦʮʝʥʢʝ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʰʪʘʤʤʦʚ 

E. coli ʠ Lactobacillus spp. ʤʝʪʦʜʦʤ ʰʪʨʠʭʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ LART ʠ ʄʈʉ-5 

ʇʦʜʩʝʚʘʝʤʳʡ 

ʪʝʩʪ-h ʪʘʤʤ 

ʐʪʘʤʤ, ʚʳʩʝʚʘʝʤʳʡ ʧʝʨʚʳʤ ʰʪʨʠʭʦʤ 

E. coli  

ʄ-17 

E. coli  

Q5 
E. coli C41 

L. 

acidophilus 

ʂ3ʐ24 

L. 

plantarum 

8ʈ-ɸ3 

L. 

fermentum 

90ʊ-ʉ4 

E. coli ʄ-17 5,5Ñ0,7 6,5Ñ2,1 8,0Ñ1,4 12,0Ñ0,0 12,0Ñ0,0 9,0Ñ2,1 

E. coli Q5 6,0Ñ0,0 8,0Ñ1,4 9,0Ñ1,4 14,0Ñ1,0 13,0Ñ1,2 11,5Ñ2,5 

E. coli C41 5,0Ñ0,0 7,0Ñ1,4 8,5Ñ0,7 11,5Ñ0,6 11,5Ñ1,0 9,0Ñ2,3 

L. acidophilus 

ʂ3ʐ24 
3,5Ñ0,7 4,0Ñ0,0 4,0Ñ0,0 16,1Ñ0,3# 7,8Ñ0,2# 7,8Ñ0,4# 

L. plantarum 

8ʈ-ɸ3 
3,5Ñ0,7 4,5Ñ0,7 4,0Ñ1,4 16,9Ñ0,4# 16,1Ñ0,4# 16,5Ñ0,9# 

L. fermentum 

90ʊ-ʉ4 
4,0Ñ0,0 3,5Ñ0,7 4,0Ñ0,0 17,6Ñ0,6# 15,9Ñ0,3# 15,6Ñ0,2# 

ʇʨʠʤʝʯʘʥʠʝ. çʥ.ʦ.è ï ʥʝ ʦʧʨʝʜʝʣʷʣʠ, ç#è - ʜʣʷ ʦʮʝʥʢʠ ʘʥʪʘʛʦʥʠʟʤʘ ʢʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʣʠ ʥʘ 

ʧʣʦʪʥʦʡ ʩʨʝʜʝ ʄʈʉ-5, ʧʨʦʯʠʝ ʚʘʨʠʘʥʪʳ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʨʝʜʝ LART. 

ɺʦʟʜʝʡʩʪʚʠʝ ʤʦʜʝʣʴʥʦʡ ʞʝʣʫʜʦʯʥʦʡ ʩʨʝʜʳ, ʩʦʜʝʨʞʘʱʝʡ 0,1% HCl ʠ ʧʝʧʩʠʥ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʛ/ʣ, ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʦʢʘʟʳʚʘʣʦ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ E. coli (ʈʠʩʫʥʦʢ 18ɸ), ʪʦʛʜʘ ʢʘʢ ʣʘʢʪʦʙʘʢʪʝʨʠʠ ʩʦʭʨʘʥʷʣʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ (ʈʠʩʫʥʦʢ 18ɹ). ʉʨʝʜʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ 

ʢʫʣʴʪʫʨ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʦʢʘʟʘʣʩʷ ʰʪʘʤʤ L. acidophilus ʂ3ʐ24. ʇʨʠ 
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ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ E. coli C41 ʩ L. acidophilus ʂ3ʐ24 (ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʧʦ 

ʙʠʦʤʘʩʩʝ) ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ E. coli C41 ʚ ʤʦʜʝʣʴʥʦʡ ʩʨʝʜʝ 

ʞʝʣʫʜʢʘ (ʈʠʩʫʥʦʢ 18ɺ). ɸʥʘʣʠʟ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʤ 

ʦʪʩʨʦʯʝʥʥʦʛʦ ʘʥʪʘʛʦʥʠʟʤʘ ʥʘ ʧʣʦʪʥʦʡ ʩʨʝʜʝ LART ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ 

L. acidophilus ʂ3ʐ24 ʠ E. coli C41 ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʧʦ ʙʠʦʤʘʩʩʝ ʫʩʠʣʠʚʘʣʦ 

ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʨʷʜʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ E. coli, K. 

pneumoniae, S. aureus, P. mirabilis, E. faecalis (ʈʠʩʫʥʦʢ 18ɻ). 
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ʈʠʩʫʥʦʢ 18 ī ɺʳʞʠʚʘʝʤʦʩʪʴ ʰʪʘʤʤʦʚ E. coli ʠ Lactobacillus spp. ʚ ʤʦʜʝʣʴʥʦʡ ʩʨʝʜʝ ʞʝʣʫʜʢʘ ʠ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ E. coli C41 ʠ L. acidophilus ʂ3ʐ24. ɸ ï 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʰʪʘʤʤʦʚ E. coli ʚ ʤʦʜʝʣʴʥʦʡ ʩʨʝʜʝ ʞʝʣʫʜʢʘ. ɹ ï ɺʳʞʠʚʘʝʤʦʩʪʴ ʰʪʘʤʤʦʚ 

Lactobacillus spp. ʚ ʤʦʜʝʣʴʥʦʡ ʩʨʝʜʝ ʞʝʣʫʜʢʘ. ɺ ï ɺʳʞʠʚʘʝʤʦʩʪʴ ʰʪʘʤʤʦʚ E. coli C41, 

L. acidophilus ʂ3ʐ24, ʘ ʪʘʢʞʝ E. coli C41 ʚ ʧʨʠʩʫʪʩʪʚʠʠ L. acidophilus ʂ3ʐ24 ʚ ʤʦʜʝʣʴʥʦʡ 

ʩʨʝʜʝ ʞʝʣʫʜʢʘ. ɻ ï ɿʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʪʝʩʪ-h ʪʘʤʤʦʚ (ʚ ʤʤ) ʥʘ ʩʨʝʜʝ LART ʚ ʧʨʠʩʫʪʩʪʚʠʠ E. 

coli C41, L. acidophilus ʂ3ʐ24, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʘʮʠʠ E. coli C41 ʠ L. acidophilus ʂ3ʐ24 ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʧʦ ʙʠʦʤʘʩʩʝ  
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5.6. ʆʮʝʥʢʘ ʩʚʦʡʩʪʚ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʜʛʝʟʠʠ in vitro 

ʰʪʘʤʤʦʚ E. coli Q5 ʠ E. coli C41 

ɸʜʛʝʟʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʢ ʢʦʣʦʥʠʟʘʮʠʠ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʢʘʢ ʩʘʤʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʘʜʛʝʟʠʠ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʭ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʘ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʧʨʠʢʨʝʧʣʝʥʠʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʘʷ 

ʘʜʛʝʟʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʚʷʟʳʚʘʥʠʝʤ ʟʘ ʩʯʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʚʪʦʨʘʷ ʩʪʘʜʠʷ ʘʜʛʝʟʠʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ (Beloin et al., 2005). ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʛʠʜʨʦʬʦʙʥʦʩʪʴ, ʩʠʣʳ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ, 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (Elfazazi et al., 2021). 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴ: ʛʠʜʨʦʬʠʣʴʥʳʝ ʰʪʘʤʤʳ 

ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʥʠʟʢʦʡ ʘʜʛʝʟʠʝʡ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʢʘʥʷʤ (ʚʢʣʶʯʘʷ ʢʠʰʝʯʥʠʢ).  

ʆʮʝʥʢʘ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʟ ʪʨʝʭ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ E. coli Q5, C41 ʠ M-17 ʥʘʠʤʝʥʝʝ ʛʠʜʨʦʬʦʙʥʳʤ 

ʦʢʘʟʘʣʩʷ ʰʪʘʤʤ E. coli Q5. ɼʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʭʨʘʥʷʣʘʩʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: ʧʦʩʣʝ ʨʦʩʪʘ ʥʘ ʙʦʛʘʪʦʡ ʩʨʝʜʝ LB ʠ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʨʝʜʝ M9 hʪʘʤʤ E. coli Q5 ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʤʝʥʴʰʫʶ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʰʪʘʤʤʘʤʠ E. coli C41 ʠ M-17. ʐʪʘʤʤ C41 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʨʦʚʥʝʤ ʛʠʜʨʦʬʦʙʥʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʰʪʘʤʤʦʤ E. coli M-17 ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʙʦʛʘʪʦʡ ʩʨʝʜʝ LB 

(ʈʠʩʫʥʦʢ 19ɸ ʠ ɹ).  ʋʨʦʚʝʥʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ E. coli Q5 ʢ ʛʠʜʨʦʬʠʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ, ʘ ʚ ʩʣʫʯʘʝ ʘʜʛʝʟʠʠ ʢ ʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʤʦ ʥʠʞʝ, ʯʝʤ E. coli M-17 (ʨ < 0,01). E. coli C41 ʠʤʝʣ ʫʨʦʚʝʥʴ ʘʜʛʝʟʠʠ 

ʢ ʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʨʘʚʥʠʤʳʡ ʩ E. coli M-17, ʘ ʢ ʛʠʜʨʦʬʠʣʴʥʦʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʘʜʛʝʟʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 22,8Ñ1,2%, 

ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʰʪʘʤʤʘ E. coli M-17 (ʨ < 0,01) 

(ʈʠʩʫʥʦʢ 19ɺ ʠ ɻ). ɹʣʠʟʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʜʨʦʬʦʙʥʦʩʪʠ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʘʜʛʝʟʠʠ E. coli C41 ʢ E. coli M-17 ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʰʪʘʤʤ ʤʦʞʝʪ 

ʦʙʣʘʜʘʪʴ ʩʭʦʞʠʤʠ ʘʜʛʝʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʢʦʣʦʥʠʟʘʮʠʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʞʝʣʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʣʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʢʘʥʜʠʜʘʪʘ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʰʪʘʤʤʘ E. coli Q5 ʤʦʞʝʪ ʩʥʠʞʘʪʴ 

ʝʛʦ ʩʢʣʦʥʥʦʩʪʴ ʢ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ʁʩ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʭʦʟʷʠʥʘ. 
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ʈʠʩʫʥʦʢ 19 ī ʆʮʝʥʢʘ ʛʠʜʨʦʬʦʙʥʦʩʪʠ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʠ ʧʨʦʬʠʣʝʡ ʛʝʥʦʚ ʘʜʛʝʟʠʥʦʚ 

ʧʦʢʘʟʘʣʘ ʩʭʦʜʩʪʚʦ ʘʜʛʝʟʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʰʪʘʤʤʦʚ E. coli C41 ʠ M-17. ɸ ï ɻʠʜʨʦʬʦʙʥʦʩʪʴ 

ʢʣʝʪʦʢ E. coli Q5, C41 ʠ M-17, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʙʦʛʘʪʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ LB. ɹ ï 

ɻʠʜʨʦʬʦʙʥʦʩʪʴ ʢʣʝʪʦʢ E. coli Q5, C41 ʠ M-17, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʄ9. ɺ ï ʀʥʜʝʢʩ ʘʜʛʝʟʠʠ ʰʪʘʤʤʦʚ E. coli Q5, C41 ʠ M-17 ʢ ʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʧʣʘʩʪʠʢʫ). ɻ ï ʀʥʜʝʢʩ ʘʜʛʝʟʠʠ ʰʪʘʤʤʦʚ E. coli Q5, C41 ʠ M-17 ʢ ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʩʪʝʢʣʫ). ɼ ī ʊʠʧʳ ʘʜʛʝʟʠʚʥʳʭ ʩʠʩʪʝʤ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʛʝʥʦʤʘʭ ʰʪʘʤʤʦʚ E. coli M-17, E. coli 

Q5 ʠ E. coli C41. ɺ ʩʪʨʦʢʝ çType 1 fimbriaeè ʫʢʘʟʘʥ ʘʣʣʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʘʜʛʝʟʠʥʘ FimH. ʊʝʤʥʳʤʠ 

ʷʯʝʡʢʘʤʠ ʦʙʦʟʥʘʯʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʛʝʥʘ, ʙʝʣʳʤʠ ï ʦʪʩʫʪʩʪʚʠʝ 
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ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʚ ʤʦʜʝʣʠ in vitro ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʨʠʪʨʦʮʠʪʦʚ (ʈʠʩʫʥʦʢ 20). ʕʨʠʪʨʦʮʠʪʳ ʩʦʜʝʨʞʘʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʝʱʝʩʪʚʦ ʛʣʠʢʦʬʦʨʠʥ, ʢʦʪʦʨʦʝ ʠʜʝʥʪʠʯʥʦ ʛʣʠʢʦʢʘʣʠʢʩʫ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʘʜʛʝʟʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʢ ʪʢʘʥʷʤ 

ʢʠʰʝʯʥʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʜʛʝʟʠʠ ʚ ʤʦʜʝʣʠ ʵʨʠʪʨʦʮʠʪʦʚ (Eskova et 

al., 2022). ʆʮʝʥʢʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ E. coli Q5 

ʦʙʣʘʜʘʣ ʥʠʟʢʦʡ ʘʜʛʝʟʠʚʥʦʩʪʴʶ ʢ ʯʝʣʦʚʝʯʝʩʢʠʤ ʵʨʠʪʨʦʮʠʪʘʤ: AAI=0,83Ñ0,12, 

AC=0,47Ñ0,07 ʠ IAM=1,78Ñ0,09 (ʊʘʙʣʠʮʘ 23). ʆʜʥʘʢʦ ʵʪʦʪ ʰʪʘʤʤ ʧʦʢʘʟʘʣ 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʘʜʛʝʟʠʠ ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʢʦʨʦʚ, ʠ, ʩʦʛʣʘʩʥʦ ʨʘʩʩʯʠʪʘʥʥʦʤʫ 

ʠʥʜʝʢʩʫ ʘʜʛʝʟʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (IAM), ʙʳʣ ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʤ 

(AAI=2,08Ñ0,18, AC=0,76Ñ0,02 ʠ IAM=2,73Ñ0,16). E. coli C41 ʙʳʣ ʦʪʥʝʩʝʥ ʢ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʭ ʠ ʭʦʨʦʰʦ ʘʜʛʝʟʠʨʦʚʘʣʩʷ ʢʘʢ ʥʘ ʵʨʠʪʨʦʮʠʪʘʭ ʢʦʨʦʚ 

(AAI=1,65Ñ0,08, AC=0,65Ñ0,08 ʠ IAM=2,56Ñ0,05), ʪʘʢ ʠ ʥʘ ʵʨʠʪʨʦʮʠʪʘʭ ʯʝʣʦʚʝʢʘ 

(AAI=1,21Ñ0,04, AC=0,48Ñ0,01 ʠ IAM=2,53Ñ0,09). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʘ ʰʪʘʤʤʘ 

ʠʤʝʣʠ ʙʦʣʴʰʝʝ ʩʨʦʜʩʪʚʦ ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʢʦʨʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ E. coli M-17, ʯʪʦ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ E. coli Q5 ʠ E. coli C41 ʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʢʠʰʝʯʥʠʢ ʞʠʚʦʪʥʳʭ. 

  

ʈʠʩʫʥʦʢ 20 ī ʇʨʠʤʝʨ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ E. coli Q5 ʠ E. coli C41 ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʯʝʣʦʚʝʢʘ, 

ʘʜʛʝʟʠʷ 30 ʤʠʥ, ʦʢʨʘʩʢʘ ʛʝʥʮʠʘʥʚʠʦʣʝʪʦʤ (ʫʚ. Ĭ1000): 1 ï ʢʣʝʪʢʠ ʙʘʢʪʝʨʠʡ, 2 ï ɻʨʠʪʨʦʮʠʪʳ 
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ʊʘʙʣʠʮʘ 23 ī ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʘʜʛʝʟʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ E. coli ʢ 

ʵʨʠʪʨʦʮʠʪʘʤ ʯʝʣʦʚʝʢʘ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʋʨʦʚʝʥʴ ʘʜʛʝʟʠʠ 
ʐʪʘʤʤ E. coli 

E. coli M-17 E. coli Q5 E. coli C41 

ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʯʝʣʦʚʝʢʘ 

AAI 1,60Ñ0,04 0,83Ñ0,12 1,21Ñ0,04 

AC 0,58Ñ0,06 0,47Ñ0,07 0,48Ñ0,00 

IAM 2,80Ñ0,36 1,78Ñ0,09* 2,53Ñ0,09 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʡ ʥʠʟʢʦʘʜʛʝʟʠʚʥʳʡ ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʡ 

ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʢʦʨʦʚʳ 

AAI 1,35Ñ0,17 2,08Ñ0,18 1,65Ñ0,08 

AC 0,59Ñ0,07 0,76Ñ0,02 0,65Ñ0,05 

IAM 2,30Ñ0,03 2,73Ñ0,16 2,56Ñ0,05 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʠʟʢʦʘʜʛʝʟʠʚʥʳʡ ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʡ ʩʨʝʜʥʝʘʜʛʝʟʠʚʥʳʡ 
ʇʨʠʤʝʯʘʥʠʝ. AAI ï ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʘʜʛʝʟʠʠ, AC ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʛʝʟʠʠ, IAM ï ʠʥʜʝʢʩ 

ʘʜʛʝʟʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʵʨʠʪʨʦʮʠʪʘʤ. ç*è ï ʨʘʟʥʠʮʘ ʜʦʩʪʦʚʝʨʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʰʪʘʤʤʫ E. coli ʄ-17 (t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ; ʨ Ò 0,05). 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʠʢʨʝʧʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʚʢʣʶʯʘʶʪ ʧʨʠʩʫʪʩʪʚʠʝ 

ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ. ɸʥʘʣʠʟ ʛʝʥʦʚ ʘʜʛʝʟʠʠ ʫ ʪʨʝʭ ʰʪʘʤʤʦʚ E. coli Q5, C41 ʠ M-17 

ʚʳʷʚʠʣ ʢʘʢ ʦʙʱʠʝ, ʪʘʢ ʠ ʰʪʘʤʤʦʩʧʝʮʠʬʠʯʥʳʝ ʬʘʢʪʦʨʳ (ʈʠʩʫʥʦʢ 19ɼ). ɺʩʝ ʪʨʠ 

ʰʪʘʤʤʘ ʥʝʩʣʠ ʛʝʥʳ ʬʠʤʙʨʠʡ 1 ʪʠʧʘ (fimH), ʘ ʪʘʢʞʝ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ Yeh 

ʠ Yfc, ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʜʦ ʢʦʥʮʘ ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ, ʥʦ ʩʯʠʪʘʶʪʩʷ ʬʘʢʪʦʨʘʤʠ 

ʘʜʛʝʟʠʠ ʠ ʙʠʦʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʷ. ʐʪʘʤʤ E. coli M-17 ʧʦʤʠʤʦ fimH ʥʝʩ ʛʝʥʳ AslA-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʢʫʨʣʠ (curli), FdeC (ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ-

ʩʚʷʟʳʚʘʶʱʠʡ ʘʜʛʝʟʠʥ) ʠ IbeA (ʠʥʚʘʟʠʥ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʯʝʨʝʟ 

ʵʥʜʦʪʝʣʠʡ). ʐʪʘʤʤ E. coli Q5 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʣʠʯʠʝʤ fimH, AslA-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʬʘʢʪʦʨʘ, Yeh, Yfc, IbeA, ʘ ʪʘʢʞʝ ʛʝʥʦʚ Hra (ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ 

ʘʜʛʝʟʠʥ) ʠ P-ʬʠʤʙʨʠʡ (pap-ʦʧʝʨʦʥ). ʅʘʣʠʯʠʝ P-ʬʠʤʙʨʠʡ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʬʘʢʪʦʨʳ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʛʝʟʠʠ ʢ ʵʧʠʪʝʣʠʶ ʧʦʯʝʢ ʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʪʨʦʧʥʦʩʪʴ ʢ ʫʨʦʵʧʠʪʝʣʠʶ. ʆʪʩʫʪʩʪʚʠʝ ʢʫʨʣʝʡ 

(ʘʤʠʣʦʠʜʥʳʭ ʬʠʤʙʨʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʱʠʭ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ) ʫ 

E. coli Q5 ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʴʰʝʡ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʋ ʰʪʘʤʤʘ E. coli C41 ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʛʝʥʳ IbeA, P-ʬʠʤʙʨʠʡ, ʦʜʥʘʢʦ ʙʳʣʠ 

ʜʝʪʝʢʪʠʨʦʚʘʥʳ ʢʫʨʣʠ, FdeC ʠ Lpf, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ E. coli C41 ʥʘ ʢʠʰʝʯʥʫʶ ʢʦʣʦʥʠʟʘʮʠʶ ʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʜʛʝʟʠʶ ʯʝʨʝʟ ʙʠʦʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʝ. ʉʦʧʦʩʪʘʚʠʤʘʷ 

ʛʠʜʨʦʬʦʙʥʦʩʪʴ E. coli C41 ʠ E. coli M-17 ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʣʠʯʠʝʤ ʫ ʦʙʦʠʭ ʰʪʘʤʤʦʚ 

ʢʫʨʣʝʡ ʠ FdeC, ʢʦʪʦʨʳʝ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʛʠʜʨʦʬʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʠʦʧʣʝʥʦʢ. ʋ E. coli C41 ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʤʦʛʫʪ ʚʥʦʩʠʪʴ Lpf ʠ Hra, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʘʜʛʝʟʠʠ ʢ ʢʠʰʝʯʥʦʤʫ 

ʵʧʠʪʝʣʠʶ. 

5.7. ʆʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ E. coli Q5 ʠ E. coli C41 in 

vivo 

5.7.1. ɺʣʠʷʥʠʝ E. coli Q5 ʠ E. coli C41 ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʳʩ ʚ ʥʦʨʤʝ ʠ ʚ ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʠʥʬʝʢʮʠʠ 

ʂʨʦʤʝ ʦʪʩʫʪʩʪʚʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʜʛʝʟʠʠ in vitro, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʝʨʝʥʦʩʠʤʦʩʪʴ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʰʪʘʤʤʘ ʤʘʢʨʦʦʨʛʘʥʠʟʤʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʳʭ13. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʪʘʤʤʳ E. coli Q5 ʠ E. coli 

ʉ41 ʚʚʦʜʠʣʠ ʧʝʨʦʨʘʣʴʥʦ ʢʨʳʩʘʤ ʩʪʦʢʘ Wistar ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʚ ʜʦʟʘʭ 5Ĭ108 ʠ 

5Ĭ1010 ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʢʨʳʩ ʩʦʩʪʘʚʠʣʘ 100%. ʅʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ, ʚʩʝ 

ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʘʢʪʠʚʥʳ, ʘʢʪʠʚʥʦ ʧʦʪʨʝʙʣʷʣʠ ʧʠʱʫ ʠ ʚʦʜʫ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʠʟʥʘʢʦʚ ʙʦʣʠ ʠ ʜʠʩʪʨʝʩʩʘ. ʆʜʥʘʢʦ ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

ʦʢʘʟʳʚʘʣʠ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʙʘʚʢʫ ʚ ʚʝʩʝ. ʇʨʠ ʚʚʝʜʝʥʠʠ E. coli Q5 ʠ E. 

coli C41 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʝʚʳʰʘʣʘ 

ʢʦʥʪʨʦʣʴʥʫʶ ʥʘ 2,7% ʠ 0,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ E. coli Q5 ʠ 

E. coli C41 ʜʦ 5Ĭ1010 ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʢʨʳʩ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʊʘʢʠʤ 

                                            
13 ɼʘʥʥʳʝ ʧʫʥʢʪʘ 5.7. ʦʧʫʙʣʠʢʦʚʘʥʳ: Mihailovskaya, V.S., Sutormin, D.A., Karipova, M.O., 

Trofimova, A.B., Mamontov, V.A., Severinov, K., Kuznetsova, M.V. Bacteriocin-producing Escherichia 

coli Q5 and C41 with potential probiotic properties: in silico, in vitro, and in vivo studies // International 

Journal of Molecular Sciences. ï 2023. ï Vol. 24. ï Article 12636 
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ʦʙʨʘʟʦʤ, ʚ ʥʠʟʢʦʡ ʜʦʟʝ ʚʚʝʜʝʥʠʝ E. coli Q5 ʠ C41 ʥʝ ʦʢʘʟʳʚʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ 

ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʦʭʨʘʥʝʥʠʝʤ ʠʣʠ ʥʝʙʦʣʴʰʠʤ ʧʨʝʚʳʰʝʥʠʝʤ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʚʳʩʦʢʦʡ ʜʦʟʝ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʞʠʚʦʪʥʳʭ ʙʳʣʘ 

ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʊʘʙʣʠʮʘ 24 ī ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʰʪʘʤʤʦʚ E. coli Q5 ʠ E. 

coli C41 ʚ ʨʘʟʥʳʭ ʜʦʟʘʭ 

ʇʘʨʘʤʝʪʨ ʂʦʥʪʨʦʣʴ 

E. coli Q5  

ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ 

E. coli C41 

ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ 

5Ĭ108 5Ĭ1010 5Ĭ108 5Ĭ1010 

ɺʳʞʠʚʘʝʤʦʩʪʴ, % 100 100 100 100 100 

 ʄʘʩʩʘ ʪʝʣʘ ʜʦ ʧʨʠʝʤʘ 

ʧʨʦʙʠʦʪʠʢʦʚ, ʛ 
372Ñ35 358Ñ14 372Ñ26 349Ñ28 358Ñ14 

ʄʘʩʩʘ ʪʝʣʘ ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʧʨʦʙʠʦʪʠʢʦʚ, ʛ 
392Ñ39 387Ñ22 371Ñ28 369Ñ27 372Ñ16 

ʇʨʠʚʝʩ, ʛ 20Ñ5 29Ñ13 -1Ñ5 20Ñ8 14Ñ6 

ʇʨʠʚʝʩ, % 5,3Ñ1,1 8,0Ñ4,6 -0,3Ñ1,4* 5,8Ñ2,4 4,0Ñ4,3 
ʇʨʠʤʝʯʘʥʠʝ. ç*è ï ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ, p < 0,05). 

ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʤʦʯʝʚʠʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʝ (ʈʠʩʫʥʦʢ 21ɹ, ɺ, ɻ). ʅʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʡ E. coli Q5 ʠ E. coli ʉ41 ʚ 

ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʦʜʥʘʢʦ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ī 35-80 ʝʜ/ʣ (ʈʠʩʫʥʦʢ 21ɼ). ɺ ʢʨʦʚʠ ʢʨʳʩ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʠʥʬʝʢʮʠʠ ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʤ E. coli C55 ʢʦʥʮʝʥʪʨʘʮʠʷ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,7 ʨʘʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʥʘʯʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʧʨʦʙʠʦʪʠʢʦʚ ʦʩʪʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʠʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʈʠʩʫʥʦʢ 21ɽ). ʅʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʘʪʠʥʠʥʘ ʧʨʠ ʚʚʝʜʝʥʠʠ E. coli Q5 ʠ E. coli ʉ41 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʝʘʪʠʥʠʥʘ ʪʘʢʞʝ ʙʳʣʘ ʥʠʞʝ ʚ 

ʤʦʜʝʣʠ ʠʥʬʝʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ (ʈʠʩʫʥʦʢ 21ɾ).  
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ʈʠʩʫʥʦʢ 21 ī ɺʣʠʷʥʠʝ ʙʘʢʪʝʨʠʡ E. coli Q5 ʠ E. coli ʉ41 ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʳʩ ʚ 

ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ɸ ï ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ in vivo. ʕʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʢʨʳʩʘʭ ʩʪʦʢʘ Wistar, ʢʘʞʜʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ ʥʝ ʤʝʥʝʝ 5 

ʞʠʚʦʪʥʳʭ. ɹ-ɾ ï ʆʙʱʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʧʝʨʦʨʘʣʴʥʦ E. coli 

Q5 ʠʣʠ E. coli ʉ41 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʜʥʦʢʨʘʪʥʳʤ ʟʘʨʘʞʝʥʠʝʤ E. coli C55 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʠʣʠ ʙʝʟ ʟʘʨʘʞʝʥʠʷ. ɸʃʊ ï 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ. ç*è ʠʣʠ ç#è ï ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʥʪʘʢʪʥʳʤ ʢʦʥʪʨʦʣʝʤ ʠʣʠ ʢʦʥʪʨʦʣʝʤ ʠʥʬʝʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ ʩ ʧʦʧʨʘʚʢʦʡ ɼʶʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ; *p < 0,05; 

**p < 0,01; ***p < 0,001 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʪʘʤʤʦʚ E. coli Q5 ʠ C41: ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʤʦʯʝʚʠʥʳ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʤʝʪʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʘʟʦʪʘ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʠʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʦʡ 

ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʤ E. coli C55, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ 

ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʨʝʘʪʠʥʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʢʦʥʪʨʦʣʝʤ. ʇʦʩʢʦʣʴʢʫ ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ 

ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʬʫʥʢʮʠʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʧʦʨʘʞʝʥʠʠ ʢʠʰʝʯʥʠʢʘ, 

ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʦʪʨʘʞʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʬʝʢʮʠʠ E. coli C55. ʉʦʭʨʘʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ʫ ʞʠʚʦʪʥʳʭ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʘʚʰʠʭ E. coli Q5 ʠʣʠ C41, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʝʢʮʠʝʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʪʨʦʤʙʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ, ʛʝʤʘʪʦʢʨʠʪ ʥʠ ʚ ʦʜʥʦʡ 

ʠʟ ʛʨʫʧʧ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʠʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ 

(ʈʠʩʫʥʦʢ 22ɸ, ɹ, ɺ, ɻ). ʅʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʨʳʩ ʛʨʫʧʧʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

E. coli Q5 (ʈʠʩʫʥʦʢ 22ɼ). ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ E. coli Q5 ʠ E. coli C41 ʟʥʘʯʠʤʦ 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʤʦʥʦʮʠʪʦʚ (ʨ < 0,05), ʯʪʦ ʦʪʨʘʞʘʣʦ ʘʢʪʠʚʘʮʠʶ ʤʦʥʦʮʠʪʘʨʥʦ-

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 22ɽ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ E. coli Q5 ʠ C41 ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʥʝ ʚʳʟʳʚʘʣʦ ʚʳʨʘʞʝʥʥʦʡ ʩʠʩʪʝʤʥʦʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʋʤʝʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʫʶ ʘʢʪʠʚʘʮʠʶ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
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ʈʠʩʫʥʦʢ 22 ī ɺʣʠʷʥʠʝ ʙʘʢʪʝʨʠʡ E. coli Q5 ʠ E. coli ʉ41 ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʢʨʳʩ. ɸ-ɽ ï ʉʦʩʪʘʚ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ 

ʧʝʨʦʨʘʣʴʥʦ E. coli Q5 ʠʣʠ E. coli ʉ41 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʜʥʦʢʨʘʪʥʳʤ ʟʘʨʘʞʝʥʠʝʤ E. coli C55 ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʠʣʠ ʙʝʟ ʟʘʨʘʞʝʥʠʷ.  

ç*è ʠʣʠ ç#è ï ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʥʪʘʢʪʥʳʤ ʢʦʥʪʨʦʣʝʤ ʠʣʠ 

ʢʦʥʪʨʦʣʝʤ ʠʥʬʝʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ 

ʂʨʫʩʢʘʣʘ-ʋʦʣʣʝʩʘ ʩ ʧʦʧʨʘʚʢʦʡ ɼʶʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ; *p < 0,05; **p < 0,01; ***p < 0,001 

 

5.7.2. ɺʣʠʷʥʠʝ E. coli Q5 ʠ E. coli C41 ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʢʠʰʝʯʥʠʢʘ ʠ ʧʝʯʝʥʠ ʚ 

ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ 

ɺʚʝʜʝʥʠʝ ʪʦʢʩʠʛʝʥʥʦʛʦ ʰʪʘʤʤʘ E. coli ʉ55 ʥʝ ʚʳʟʳʚʘʣʦ ʣʝʪʘʣʴʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʦʜʥʘʢʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʈʠʩʫʥʦʢ 23). ɺ ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʴʢʘʭ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʣʠʤʬʦʮʠʪʘʨʥʦ-ʢʣʝʪʦʯʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ. ɻʝʧʘʪʦʮʠʪʳ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʥʘʙʣʶʜʘʣʘʩʴ ʚʘʢʫʦʣʷʨʠʟʘʮʠʷ ʠ 

ʜʠʩʪʨʦʬʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʧʝʯʝʥʠ. ʈʘʩʩʝʷʥʥʳʝ ʫʯʘʩʪʢʠ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʧʝʯʝʥʦʯʥʦʡ ʧʘʨʝʥʭʠʤʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʪʦʥʢʦʤ 

ʢʠʰʝʯʥʠʢʝ ʦʪʤʝʯʘʣʩʷ ʦʪʝʢ ʩʪʨʦʤʳ ʠ ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʨʩʠʥ, ʚ ʩʣʠʟʠʩʪʦʤ 

ʠ ʧʦʜʩʣʠʟʠʩʪʦʤ ʩʣʦʷʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʘʩʰʠʨʝʥʠʝ ʢʨʦʚʝʥʦʩʥʳʭ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 
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ʢʘʧʠʣʣʷʨʦʚ. ʆʪʤʝʯʘʣʦʩʴ ʦʙʠʣʠʝ ʣʠʤʬʦʮʠʪʦʚ ʠ ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʩʪʨʦʤʝ ʚʦʨʩʠʥ ʠ 

ʤʝʞʜʫ ʢʨʠʧʪʘʤʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʪʦʥʢʦʡ ʢʠʰʢʠ ʥʘʙʣʶʜʘʣʘʩʴ 

ʜʝʩʢʚʘʤʘʮʠʷ ʵʧʠʪʝʣʠʷ. 

ʄʝʞʜʫ ʪʝʤ, ʟʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʛʨʫʧʧʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʳʩ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ E. coli Q5 ʠ E. coli C41. ɺ 

ʵʪʠʭ ʛʨʫʧʧʘʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʠʥʬʝʢʮʠʠ, ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʪʦʥʢʦʡ ʢʠʰʢʝ ʢʨʳʩ ʦʙʝʠʭ ʛʨʫʧʧ ɻ ʧʠʪʝʣʠʘʣʴʥʳʡ ʢʣʝʪʢʠ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʨʦʚʥʦʛʦ ʤʦʥʦʩʣʦʷ, ʙʝʟ ʦʯʘʛʦʚ ʜʝʩʢʚʘʤʘʮʠʠ ʵʧʠʪʝʣʠʷ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʚʠʟʫʘʣʴʥʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʘʢʪʠʚʥʳʭ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ, ʫʩʠʣʝʥʠʝ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʚ 

ʢʨʠʧʪʘʭ, ʢʨʦʤʝ ʪʦʛʦ, ʚʠʜʥʘ ʫʤʝʨʝʥʥʘʷ ʜʠʬʬʫʟʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʣʠʤʬʦʮʠʪʘʤʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʣʦʪʥʳʭ ʢʦʥʪʘʢʪʦʚ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʠ 

ʚʳʨʘʙʦʪʢʫ ʩʣʠʟʠ ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ 

ʮʝʣʦʩʪʥʦʩʪʠ ɻ ʧʠʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʱʠʱʘʝʪ 

ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʚʪʦʨʠʯʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ.  
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 ʊʦʥʢʠʡ ʢʠʰʝʯʥʠʢ ʇʝʯʝʥʴ 

ɸ 

   
ɹ 

 
  

ɺ 

   
ɻ 

   
ʈʠʩʫʥʦʢ 23 ī ɺʣʠʷʥʠʝ ʙʘʢʪʝʨʠʡ E. coli Q5 ʠ C41 ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʧʝʯʝʥʠ ʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʠ, 

ʚʳʟʚʘʥʥʦʡ E. coli C55. ɸ-ɻ ï ʉʨʝʟʳ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʧʝʯʝʥʠ, ʦʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 

ʠ ʵʦʟʠʥʦʤ, ʚʟʷʪʳʝ ʫ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ E. coli Q5 ʠʣʠ E. coli ʉ41 ʚ ʜʦʟʝ 

5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʜʥʦʢʨʘʪʥʳʤ ʟʘʨʘʞʝʥʠʝʤ E. coli C55 

ʚ ʜʦʟʝ 5Ĭ108 ʂʆɽ/ʛʦʣʦʚʫ ʠʣʠ ʙʝʟ ʟʘʨʘʞʝʥʠʷ, ʫʚ. Ĭ200 

 

 

 






























