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ɸʅʆʊɸʎɯʗ 

ɹʫʢʽʥʘ ʖ. ɺ. Cʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʽ ʟʤʽʥʠ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʽ 

ʪʨʘʥʩʢʨʠʧʮʽʾ ʛʝʥʽʚ FFAR 2, Foxp 3 i RORɔt ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.07 ï çʤʽʢʨʦʙʽʦʣʦʛʽʷè (222 ï ʄʝʜʠʮʠʥʘ). ï ɿʘʧʦʨʽʟʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ, ɿʘʧʦʨʽʞʞʷ, 2020; ɼʋ çɯʥʩʪʠʪʫʪ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ 

ʥʘʫʢ ʋʢʨʘʾʥʠè, ʍʘʨʢʽʚ, 2020.  

 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ 

ʟôʷʩʫʚʘʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ cʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʠʭ ʟʤʽʥ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʽ 

ʪʨʘʥʩʢʨʠʧʮʽʾ ʛʝʥʽʚ FFAR 2, Foxp 3 i RORɔt ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟa ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ, ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʽ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʚʧʣʠʚ ʩʘʣʴʤʦʥʝʣ 

ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʽʢʨʦʙʽʦʤʫ ʽ ʩʪʨʫʢʪʫʨʫ ʣʽʤʬʦʾʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʂɸʃʊ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʘ ʟ'ʷʩʦʚʘʥʦ ʧʨʠʯʠʥʫ ʟʤʽʥʠ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʽʚ FFAR 2, 

Foxp3, Rorɔt, ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʩʘʣʴʤʦʥʝʣ Sʽʨ A, Sop B, SopE 2 ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʂʃɾʂ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʽ 

ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʢʠʰʝʯʥʠʢʘ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʘ ʩʘʤʝ ʥʘ ʙʘʣʘʥʩ 

Th17/Treg-ʢʣʽʪʠʥ ʫ ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʠʜʦʚʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʢʠʰʝʯʥʠʢʘ, ʷʢ 

ʘʝʨʦʙʥʦʾ ʪʘʢ ʽ ʘʥʘʝʨʦʙʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʥʦʨʤʠ ʘʙʦ ʨʦʟʚʠʪʢʫ 

ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʛʦʣʦʚʥʦʾ, ʩʫʧʫʪʥʴʦʾ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʽ ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ (ʢʦʝʬʽʮʽʻʥʪ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ). 

ɺʧʝʨʰʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʽ ʙʘʢʪʝʨʽʾ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʘʥʩʢʨʠʧʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʥʽʚ. ʆʪʞʝ, ʢʽʣʴʢʽʩʪʴ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʙʘʢʪʝʨʽʡ ʧʨʠ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʩʘʣʴʤʦʥʝʣ 
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ʚʠʢʣʠʢʘʣʦ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ Faecalibacterium prausnitzii (ʨ Ò 0,0017), 

Akkermansia muciniphila (ʨ Ò 0,0001); ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Clostridium 

cluster IV (ʨ Ò 0,0046) ʽ Bacteroides+Prevotella (ʨ Ò 0,0005) ʟʥʠʞʫʚʘʣʦʩʷ ʤʝʥʰ 

ʽʥʪʝʥʩʠʚʥʦ. ʇʨʦʪʠʣʝʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʪʦʩʦʚʥʦ Segmented filamentous 

bacteria (SFB), ʾʭ ʨʽʚʝʥʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ  

(ʨ Ò 0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʦʞ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʱʫʨʽʚ S. enteritidis  ̔

S. typhimurium ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ  

A. muciniphila (ʨ Ò 0,0001; ʨ Ò 0,0001) ʽ Bacteroides+Prevotella (ʨ Ò 0,0002; 

ʨ Ò 0,0002), ʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ SFB (ʨ Ò 0,0001) ʟʨʦʩʪʘʣʘ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʊʘʢʦʞ, ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ 

ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʩʘʣʴʤʦʥʝʣ, ʫ ʧʨʠʩʪʽʥʢʦʚʽʡ ʤʽʢʨʦʬʣʦʨʽ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʠʭ ʨʦʜʽʚ ʙʘʢʪʝʨʽʡ, ʘ ʩʘʤʝ: ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ F. prausnitzii (ʨ Ò 0,0011; ʨ Ò 0,0002), A. Muciniphila 

(ʨ Ò 0,0286; ʨ Ò 0,0055), Cl. ʩluster IV (ʨ Ò 0,0024; ʨ Ò 0,0033), Cl. ʩluster XIV 

(ʨ Ò 0,0127; ʨ Ò 0,0198) ʽ Bacteroides+Prevotella (ʨ Ò 0,0189; ʨ Ò 0,0017), ʘ ʨʽʚʝʥʴ 

SFB ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ (ʨ Ò 0,0001; ʨ Ò 0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʘʤʠ, ʜʝ 

ʱʫʨʠ ʦʪʨʠʤʫʚʘʣʠ ʣʠʰʝ S. enteritidis ʽ S. typhimurium. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ 

ʩʧʽʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, ʩʘʣʴʤʦʥʝʣ ʽ B. fragilis ʚ ʛʨʫʧʘʭ ʚʽʜʟʥʘʯʘʣʦʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ Cl. ʩluster IV (ʨ Ò 0,0019; ʨ Ò 0,0005), Cl. ʩluster 

XIV (ʨ Ò 0,0151; ʨ Ò 0,0021), A. muciniphila (ʨ Ò 0,0001), Bacteroides+Prevotella  

(ʨ Ò 0,0001; ʨ Ò 0,0001), ʘ ʨʽʚʝʥʴ SFB (ʨ Ò 0,0001; ʨ Ò 0,0001) ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʚʘʚʩʷ, ʱʦ ʜʦʚʦʜʠʪʴ ʟʜʘʪʥʽʪʴ B. fragilis ʟʤʝʥʰʫʚʘʪʠ ʧʨʦʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ ʫ 

ʢʠʰʝʯʥʠʢʫ.  

ɺʧʝʨʰʝ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʪʘʢʽ ʷʢ: 

Clostridium cluster XIVa, Clostridium cluster IV, B. fragilis, A. muciniphila, SFB, 

F. prausnitzii, ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʂɸʃʊ ʽ ʙʘʣʘʥʩ Th17/Treg 

ʢʣʽʪʠʥ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʠ FFAR 2, Foxp 3 ʪʘ RORɔt.  

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʧʦʣʽʩʘʭʘʨʠʜ A (PSA) B. fragilis ʘʢʪʠʚʫʻ ʢʣʽʪʠʥʠ ʂɸʃʊ, 

ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʘ Foxp 3. ʇʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ-ʜʦʩʣʽʜʞʝʥʥʷ, ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ, ʜʝ ʱʫʨʠ ʙʫʣʠ ʧʝʨʝʜʦʙʨʦʙʣʝʥʽ ʚʘʥʢʦʤʽʮʠʥʦʤ ʽ 

ʦʪʨʠʤʫʚʘʣʠ ʩʫʤʽʰ ʽʟ S. enteritidis, S. typhimurium i B. fragilis, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ Foxp 3 ʫ 2,5 ʨʘʟʘ ʽ 85 

ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɺʩʪʘʥʦʚʣʝʥʥʦ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʪʚʘʨʠʥʘʤ ʚʘʥʢʦʤʽʮʠʥʫ, 

ʩʘʣʴʤʦʥʝʣ i B. fragilis ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʈʅʂ ʛʝʥʘ RORɔt ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚʩʷ ʽ 

ʚʽʜʧʦʚʽʜʘʚ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʤʝʥʰʝʥʥʶ 70%. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚʘʥʢʦʤʽʮʠʥʦʤ ʚʠʢʣʠʢʘʣʘ 

ʧʦʩʠʣʝʥʥʷ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʽʚ Sip A, Sop B ʽ SopE 2, ʟʘ ʚʠʥʷʪʢʦʤ 

Sip A, ʧʽʩʣʷ ʚʚʝʜʝʥʷ S. enteritidis. ʊʘʢ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ III ʛʨʫʧʠ 

(S. enteritidis) ʟ V ʛʨʫʧʦʶ (Vancomycin+ S. enteritidis) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ 

ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ Sip A ʫ 5 ʨʘʟʽʚ (ʨ Ò 0,05). ʇʨʦʪʝ ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʇʃʈ-ʈɺ, ʟ'ʷʩʫʚʘʣʦʩʴ, ʱʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ Sop B 

ʽ SopE 2 ʚ ʮʠʭ ʞʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʠʚʩʷ 

ʫ 101 ʽ 20 ʨʘʟʽʚ (ʨ Ò 0,05). ʊʘʢʦʞ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚ VI ʛʨʫʧʽ 

(Vancomycin+S. typhimurium) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʤʈʅʂ ʛʝʥʽʚ Sip A, 

Sop B ʽ SopE 2 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ IV ʛʨʫʧʠ 

(S. typhimurium), ʽ ʚʽʜʧʦʚʽʜʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʫ 613, 80 ʽ 2 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ (ʨ Ò 0,05). 

ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ, ʜʝ ʱʫʨʠ ʙʫʣʠ 

ʧʝʨʝʜʦʙʨʦʙʣʝʥʽ ʚʘʥʢʦʤʽʮʠʥʦʤ ʪʘ ʦʪʨʠʤʫʚʘʣʠ ʩʫʤʽʰ ʟʽ S. enteritidis i B. fragilis (VII 

ʛʨʫʧʘ) ʪʘ S. typhimurium i B. fragilis (VIII ʛʨʫʧʘ), ʚʽʜʥʦʩʥʘ ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ 

ʤʈʅʂ ʛʝʥʫ FFAR 2 ʟʙʽʣʴʰʫʚʘʣʘʩʴ. ʊʘʢ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ VII ʛʨʫʧʠ ʟ 

ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ V ʛʨʫʧʠ (Vancomycin+S. enteritidis), ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

ʤʈʅʂ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʛʝʥʘ FFAR 2 ʟʨʦʩʪʘʚ ʫ 2,7 ʨʘʟʘ (ʨ Ò 0,05). ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʘʥʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ VI (Vancomycin+S. typhimurium) ʪʘ VIII ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʫ 5,4 ʨʘʟʘ (ʨ Ò 0,05). 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʢʫʣʴʪʫʨʠ B. fragilis ʫ 

ʟʛʨʫʧʦʚʘʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʩʧʨʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪ̔ ʤʈʅʂ ʛʝʥʫ FFAR 2, ʷʢʝ ʟʫʤʦʚʣʝʥʝ ʧʽʜʚʠʱʝʥʥʦʶ 

ʧʨʦʜʫʢʮʽʻʶ ʂʃɾʂ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʮʝʪʘʪʫ, ʧʨʦʧʽʦʥʘʪʫ ʽ ʙʫʪʠʨʘʪʫ ʫ ʧʨʦʩʚʽʪʥʽʡ 

ʤʽʢʨʦʬʣʦʨʽ ʱʫʨʽʚ ʽʥʬʽʢʦʚʘʥʥʠʭ S. typhimurium ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʚʘʥʢʦʤʽʮʠʥʦʤ (VI ʛʨʫʧʘ), ʟ ʛʨʫʧʦʶ, ʜʝ ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʚʘʥʢʦʤʽʮʠʥ, 

ʩʘʣʴʤʦʥʝʣʫ ʪʽʬʽʤʫʨʽʫʤ ʽ B. fragilis, ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʮʝʪʘʪʫ ʚ ʟʨʘʟʢʘʭ 

ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 2 ʨʘʟʠ, ʧʨʦʧʽʦʥʘʪʫ ï 6 ʨʘʟʽʚ ʽ ʙʫʪʠʨʘʪʫ ʫ 3 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɺʧʝʨʰʝ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨ Bacteroides fragilis, ʧʨʠ ʢʦʨʝʢʮʽʾ 

ʉɯɿʂ, ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʪʘ ʟʥʠʞʫʻ ʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ ʫ 

ʢʠʰʝʯʥʠʢʫ ʪʚʘʨʠʥ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ Sytox+ 

ʢʣʽʪʠʥ ʽ ʅʇʇ ʽʟ ʟʽʩʢʨʽʙʢʽʚ ʟʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʣʫʙʦʚʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʽ ʚ 

ʢʨʦʚʽ, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʚʘʥʢʦʤʮ̔ʠʥʫ 

(II ʛʨʫʧʘ) ʩʧʦʩʪʝʨʽʛʘʣʦʩ ɹʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ Sytox+ ʢʣʽʪʠʥ ʥʘ 55%, ʪʦʙʪʦ ʫ 2,5 ʨʘʟa 

(ʨ Ò 0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʇʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ V ʽ VI ʛʨʫʧ, ʷʢʽ 

ʧʨʦʭʦʜʠʣʠ ʧʝʨʝʜʦʙʨʦʙʢʫ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʘ ʧʽʩʣʷ ʽʥʬʽʢʫʚʘʣʠʩʴ S. enteritidis  ̔

S. typhimurium, ʚʠʷʚʠʣʦʩʷ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ Sytox+ ʢʣʽʪʠʥ ʽʟ ʟʽʩʢʨʽʙʢʽʚ ʟʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʠʣʦʩɹ ʥʘ 30% (ʫ 2,4 ʨʘʟa), ʚ 

ʢʨʦʚʽ ʱʫʨʽʚ VI ʛʨʫʧʠ ï ʥʘ 30% (ʨ Ò 0,05), ʧʦʨʽʚʥʷʥʦ ʟ ʨʘʟʦʚʠʤ ʚʚʝʜʝʥʥʷʤ 

ʚʘʥʢʦʤʽʮʠʥʫ (II ʛʨʫʧʘ). ʊʘʢʦʞ ʫ ʧʨʝʧʘʨʘʪʘʭ ʽʟ ʟʽʩʢʨʽʙʢʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʪʚʘʨʠʥ VI ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʅʇʇ ʥʘ 40% 

(ʨ Ò 0,05). ʆʙʨʘʭʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʟʽʩʢʨʽʙʢʘʭ ʟʽ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʚ VII ʽ VIII ʛʨʫʧʘʭ, ʚ ʷʢʠʭ ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ B. fragilis ʥʘ 

ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ ʽ ʩʘʣʴʤʦʥʝʣʘʤʠ, ʧʦʢʘʟʘʣʦ ʟʥʠʞʝʥʥʷ ʥʘ 

43% ʽ 53%, ʘ ʚ ʢʨʦʚʽ - ʥʘ 46% ʽ 58% Sytox+ʢʣʽʪʠʥ (ʨ Ò 0,05) ʚʽʜʥʦʩʥʦ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʘʥʘʣʽʟʽ III ʽ IV ʛʨʫʧ. ʆʜʥʘʢ ʯʠʩʝʣʴʥʽʩʪʴ ʅʇʇs ʫ ʧʨʝʧʘʨʘʪʘʭ ʟʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʽ ʚ ʢʨʦʚʽ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʫ V ʛʨʫʧʽ 

ʥʘ 43% ʽ 40%, ʘ ʪʘʢʦʞ ʚ VI ʛʨʫʧʽ ʚ 2,3 ʽ 2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ (ʨ Ò 0,05), ʧʦʨʽʚʥʷʥʦ ʟ III 

ʽ IV ʛʨʫʧʘʤʠ.  
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʥʪʠʙʽʦʪʠʢʦ-ʽʥʜʫʢʦʚʘʥʽ ʟʤʽʥʠ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʟʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ ʚʘʥʢʦʤʽʮʠʥʫ ʥʘ ʛʨʘʤʧʦʟʠʪʠʚʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʇʨʠ ʮʴʦʤʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʚʽʜʙʫʚʘʣʦʩʴ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʫʪʦʭʪʦʥʥʠʭ ʦʙʣʽʛʘʪʥʠʭ ʘʥʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ (ʙʘʢʪʝʨʦʾʜʽʚ), 

ʢʣʦʩʪʨʠʜʽʡ, ʝʣʽʤʽʥʘʮʽʷ ʝʥʪʝʨʦʢʦʢʽʚ, ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ, ʩʪʘʬʽʣʦʢʦʢʽʚ, 

ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ, ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, ʧʨʦʪʝʾʚ, 

ʢʣʝʙʩʽʻʣ ʽ ʩʘʣʴʤʦʥʝʣ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ E. coli ʪʘ Bacteroides spp. ʧʨʠ ʚʚʝʜʝʥʥʽ 

S. enteritidis ʽ S. typhimurium ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷʤ ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ 

ʚʤʽʩʪʽ ʢʠʰʢʽʚʥʠʢʘ ʪʘʢʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢ P. aeruginosa, E. faecalis, E. faecium, 

Enterobacter spp., Klebsiella spp., Peptostreptococcus anaerobius, ʱʦ ʚʽʜʙʫʚʘʣʦʩʴ 

ʚʥʘʩʣʽʜʦʢ ʢʦʥʢʫʨʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʟʘ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽʶ ʢʠʰʢʽʚʥʠʢʘ. ɺʚʝʜʝʥʥʷ 

S. enteritidis ʽ S. typhimurium, ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, 

ʚʠʢʣʠʢʘʣʦ ʨʽʟʢʫ ʟʤʽʥʫ ʩʢʣʘʜʫ ʤʽʢʨʦʙʽʦʪʠ ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ III (S. enteritidis) ʽ IV (S. typhimurium) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. ʊʘʢ, ʫ V (Vancomycin+S. enteritidis) ʪʘ VI 

(Vancomycin+S. typhimurium) ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ Salmonella spp. ʪʘ ʽʥʰʠʭ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʫ 60 ʨʘʟʽʚ, ʘ ʪʘʢʦʞ ʨʽʟʢʝ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ Bacteroides spp. ʫ 9 ʽ 10 ʨʘʟʽʚ ʪʘ Peptostreptococcus anaerobius ʫ 

20 ʽ 9 ʨʘʟʽʚ (V ʪʘ VI ʛʨʫʧʠ). ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʢʣʠʢʘʥʠʡ ʚʘʥʢʦʤʽʮʠʥʦʤ 

ʜʠʩʙʘʣʘʥʩ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ ʧʦʣʝʛʰʫʻ ʧʨʦʥʠʢʥʝʥʥʷ ʽ 

ʢʦʣʦʥʽʟʘʮʽʶ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (S. enteritidis ̔ S. typhimurium) ʪʘ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʪʚʘʨʠʥʘʤ B. fragilis, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ S. enteritidis (VII  ʛʨʫʧʘ) ʪʘ S. typhimurium (VII I 

ʛʨʫʧʘ) ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

 V (Vancomycin+S. enteritidis) ʪʘ VI (Vancomycin+S. typhimurium) ʛʨʫʧʘʤʠ, 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʤʽʥʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʙʽʦʪʠ ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʘ ʩʘʤʝ: ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ Salmonella spp., E. coli, 

P. aeruginosa, Proteus spp., Enterobacter spp., Klebsiella spp. (ʫ ʢʽʣʴʢʘʩʦʪ ʨʘʟʽʚ), ʘ, 

ʪʘʢʦʞ, ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʮʠʭ ʛʨʫʧʘʭ ʯʠʩʝʣʴʥʦʩʪʽ Bacteroides spp. (ʫ 
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ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ), E. faecalis, E. faecium ʫ 10 

(Vancomycin+S. enteritidis+B. fragilis) ʽ 19 ʨʘʟʽʚ (Vancomycin+S. typhimurium+B. 

fragilis), Peptostreptococcus anaerobius - ʫ 7  ̔12 ʨʘʟʽʚ ʪʘ Lactobacillus spp. - ʫ 27 ʪʘ 

40 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ (VII  ʽ VIII ʛʨʫʧʠ). 

ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ. ʇʨʦʚʝʜʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʧʽʜʪʚʝʨʜʠʣʦ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ 

ʧʨʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ, ʽ ʜʦʚʝʣʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ (II ʛʨʫʧʘ) ʪʘ 

S. enteritidis, S. typhimurium (III ʽ IV ʛʨʫʧʠ) ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʽ 

ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʢʠʰʝʯʥʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. 

ʇʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʱʫʨʽʚ S. enteritidis ̔  S. typhimurium, ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʚʝʜʝʥʥʷ 

ʚʘʥʢʦʤʽʮʠʥʫ, ʫ V (Vancomycin+S. enteritidis) ʪʘ VI (Vancomycin+S. typhimurium) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ Salmonella spp. ʫ 8 ʽ 

46 ʨʘʟʽʚ ʪʘ E. coli - ʫ 81 ʽ 139 ʨʘʟʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

Bacteroides spp., E. faecalis, E. faecium, Peptostreptococcus anaerobius ʫ 40 ʨʘʟʽʚ 

(ʨ Ò 0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ III ʽ IV ʛʨʫʧʘʤʠ. ʇʨʦʪʝ ʚʚʝʜʝʥʥʷ B. fragilis ʪʚʘʨʠʥʘʤ 

ʚʠʢʣʠʢʘʣʦ ʫ VII (Vancomycin+S. enteritidis+B. fragilis) ʪʘ VIII 

(Vancomycin+S. typhimurium+B. fragilis) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʜʦʩʪʦʚʽʨʥʝ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ Salmonella spp., E. coli, P. aeruginosa, Enterobacter spp., 

Klebsiella spp., Proteus spp. (ʨ Ò 0,05) (ʫ 30 ʨʘʟʽʚ), ʘ ʯʠʩʝʣʴʥʽʩʪʴ E. faecalis, 

E. faecium, Peptostreptococcus anaerobius, Bacteroides spp. ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʫ 20 ʨʘʟʽʚ 

(ʨ Ò 0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ V ʪʘ VI ʛʨʫʧʘʤʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʣʽʩʘʭʘʨʠʜ ɸ B. fragilis ʚʧʣʠʚʘʻ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʬʫʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʂɸʃʊ. ʄʝʪʘʙʦʣʽʪʠ B. fragilis ï ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ, ʘʢʪʠʚʫʶʪʴ ʢʣʽʪʠʥʠ ʂɸʃʊ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʠ FFAR 2, ʪʠʤ ʩʘʤʠʤ 

ʩʪʠʤʫʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ Treg-ʢʣʽʪʠʥ ʪʘ ʟʤʽʥʶʶʪʴ ʨʽʚʝʥʴ ʤʈʅʂ Foxp 3 ʽ RORɔt, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʢʠʰʝʯʥʠʢʫ ʪʚʘʨʠʥ. ʊʦʤʫ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʣʴʪʫʨ B. fragilis ʫ 
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ʷʢʦʩʪʽ ʤʦʞʣʠʚʦʾ ʘʜôʁ ʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʫ ʩʭʝʤʽ ʣʽʢʫʚʘʥʥʷ ʉɯɿʂ.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʷʪʽ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʤʝʜʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ ʧʦ ʚʽʜʩʪʝʞʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʟʤʽʥ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

Salmonella enteritidis ʽ Salmonella typhimurium ʚ ʋʢʨʘʾʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʉɸʃʔʄʆʅɽʃɸ, ɺɸʅʂʆʄɯʎʀʅ, ʄɯʂʈʆɹɯʆʄ, 

ɽʂʉʇʈɽʉɯʗ, ʊʈɸʅʉʂʈʀʇʎɯʗ ɻɽʅɯɺ, ʂʆʈɽʂʎɯʗ ʄɯʂʈʆɹɯʆʄʋ, 

BACTEROIDES FRAGILIS.  
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Ministry of Health of Ukraine, Zaporizhzhya, 2020; State Institution çI. Mechnikov 

Institute of Microbiology and Immunology National Academy of Medical Sciences of 

Ukraineè, Kharkʽv, 2020. 

 

Scientific novelty of the obtained results. The thesis is devoted to elucidation of 

salmonella-induced changes in intestinal microbiome and transcription of FFAR 2, 

Foxp 3 and RORɔt genes of immune response using microscopic, chromato-mass 

spectrometric, bacteriological and molecular genetic methods. The influence of 

salmonella on the functional state of the microbiome and the structure of the lymphoid 

population of GALT of the small intestine was experimentally proved and the reason 

for the change in mRNA expression of FFAR 2, Foxp3, Rorɔt genes, effector proteins 

Salmonella Sip A, Sop B, SopE 2 . It has been established that immunoregulatory 

bacteria are able to influence the course of salmonella-induced intestinal diseases by 

regulating the differentiation of T-lymphocytes, namely the balance of Th17 / Treg cells 

in intestinal-associated lymphoid tissue. An analysis of differences in species and 

quantitative indicators of intestinal microbiocenosis, both aerobic and anaerobic 

microflora in rats under normal conditions or the development of salmonella-induced 

inflammation. Indicators of relative significance of species diversity of main, 

concomitant and residual microflora in control and experimental groups (Berger-Parker 

coefficient) are analyzed.  

For the first time, it has been experimentally proven that immunoregulatory 

bacteria significantly affect the transcriptional activity of genes. Therefore, the number 

of immunoregulatory bacteria when administered to rats vancomycin and salmonella 

caused a decrease in the number of Faecalibacterium prausnitzii (p Ò 0.0017), 

Akkermansia muciniphila (p Ò 0.0001); the representation of bacteria of the genus 

Clostridium cluster IV (p Ò 0.0046) and Bacteroides + Prevotella (p Ò 0.0005) 
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decreased less intensely. The opposite results were recorded for Segmented filamentous 

bacteria (SFB), their level in the experimental group significantly increased (p Ò 

0.0001) compared to the control. Also in the infection of rats S. enteritidis and S. 

typhimurium in the experimental groups there was a decrease in A. muciniphila (p Ò 

0.0001; p Ò 0.0001) and Bacteroides + Prevotella (p Ò 0.0002; p Ò 0.0002), and the 

number of SFB representatives (p Ò 0.0001) increased relative to the control group. 

Also, it was proved that with the combined administration of vancomycin and 

salmonella, in the parietal microflora of rats there were more pronounced changes in the 

quantitative composition of these genera of bacteria, namely: a sharp decrease in the 

number of F. prausnitzii (p Ò 0,0011; p Ò 0,0002), A. muciniphila (p Ò 0.0286; p Ò 

0.0055), Cl. cluster IV (p Ò 0.0024; p Ò 0.0033), Cl. cluster XIV (p Ò 0.0127; p Ò 

0.0198) and Bacteroides + Prevotella (p Ò 0.0189; p Ò 0.0017), and the SFB level 

increased significantly (p Ò 0.0001; p Ò 0.0001 ) compared with groups where rats 

received only S. enteritidis and S. typhimurium. It is important to note that when co-

administered with vancomycin, salmonella and B. fragilis in the groups there was an 

intense increase in the amount of Cl. cluster IV (p Ò 0.0019; p Ò 0.0005), Cl. cluster XIV 

(p Ò 0.0151; p Ò 0.0021), A. muciniphila (p Ò 0.0001), Bacteroides + Prevotella (p Ò 

0.0001; p Ò 0.0001), and SFB levels were significantly increased (p Ò 0.0001; p Ò 

0.0001) compared to groups where rats received only S. enteritidis and S. typhimurium. 

It is important to note that when co-administered with vancomycin, salmonella and B. 

fragilis in the groups there was an intense increase in the amount of Cl. cluster IV (p Ò 

0.0019; p Ò 0.0005), Cl. cluster XIV (p Ò 0.0151; p Ò 0.0021), A. muciniphila (p Ò 

0.0001), Bacteroides + Prevotella (p Ò 0.0001; p Ò 0.0001), and SFB level (p Ò 0.0001) 

was significantly reduced, which proves the ability of B. fragilis to reduce pro-

inflammatory reactions in the intestine. 

For the first time, a comparative characterization of molecular genetic and 

bacteriological research methods using statistical data processing. Thus, the molecular 

genetic method confirmed the data obtained by bacteriological analysis and proved that 

the introduction of vancomycin and S. enteritidis, S. typhimurium led to changes in the 

species and quantitative composition of the intestinal microbiome. When infected with 

rats S. enteritidis and S. typhimurium, a significant increase in Salmonella spp. 8 and 46 



11 

times, E. coli 81 and 139 times, Enterobacter spp., P. aeruginosa, Enterobacter spp., 

Klebsiella spp. (p Ò 0.05), as well as a significant decrease in the number of Proteus 

spp. (p Ò 0.05), Bacteroides spp. 22 times, E. faecalis, E. faecium 18 times and 

Peptostreptococcus anaerobius 14 times. However, with the introduction of B. fragilis 

animals caused a significant decrease in the content of Salmonella spp., E. coli, 

P. aeruginosa, Enterobacter spp. and Klebsiella spp. (p Ò 0.05), Proteus spp. 77 times, 

however, the content of E. faecalis, E. faecium increased 17 times, Peptostreptococcus 

anaerobius 9 times and the number of Bacteroides spp. increased significantly (p Ò 

0.05). 

For the first time, it has been experimentally demonstrated that 

immunoregulatory bacteria significantly affect the transcriptional activity of genes. 

Therefore, the number of immunoregulatory bacteria when administered to rats of 

vancomycin and salmonella caused an increase of SFB (p Ò 0.0001) and a significant 

decrease of A. muciniphila (p Ò 0.0001), F. prausnitzii (p Ò 0.0017), Bacteroides + 

Prevotella group (p Ò 0,0002; p Ò 0,0002), Clostridium cluster IV (p Ò 0,0046). When 

administered to B. fragilis animals treated with S. enteritidis or S. typhimurium against 

vancomycin pre-treatment, the levels of SFB (p Ò 0.0001; p Ò 0.0001) and Rorɔt +  

transcription factor mRNA were reduced by 70%, and significantly increased 

representation of Bacteroides-Prevotela group (p Ò 0.0001; p Ò 0.0001), A. muciniphila 

(p Ò 0.0001), Clostridium spp. clusters XIV (p Ò 0.0151; p Ò 0.0021) and IV (p Ò 

0.0019; p Ò 0,0005), F. prausnitzii (p Ò 0.0166) and mRNA expression of gene Foxp 3 

+  in 2.5 and 85 times. 

It was first found that representatives of the intestinal microflora, such as: 

Clostridium cluster XIVa, Clostridium cluster IV, B. fragilis, A. muciniphila, SFB, 

F. prausnitzii, are able to affect the functional state of GALT and the balance of 

Th17/Treg cells through FFAR receptors 2, Foxp 3 and RORɔt. 

Due to the fact that polysaccharide A (PSA) B. fragilis activates GALT cells, the 

level of mRNA expression of the Foxp 3 gene was determined for the first time. rats 

were pretreated with vancomycin and received a mixture of S. enteritidis, S. 

typhimurium and B. fragilis, there was an increase in the expression level of mRNA of 

the transcription factor Foxp 3 in 2.5 times and 85 times, respectively. It was found that 
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when animals were administered vancomycin, salmonella and B. fragilis, the level of 

mRNA expression of the RORɔt gene was significantly reduced and corresponded to a 

statistical reduction of 70%. 

In the simulation of experimental pathology, it was first established that 

pretreatment of experimental animals with vancomycin caused an increase in the 

transcriptional activity of the genes Sip A, Sop B and SopE 2, with the exception of Sip 

A, after the introduction of S. enteritidis. Thus, when comparing the results of group III 

(S. enteritidis) with group V (Vancomycin + S. enteritidis), there was a decrease in the 

level of Sip A gene expression by 5 times (p Ò 0.05). However, when analyzing the data 

obtained by PCR-RV, it was found that the level of expression of effector proteins Sop 

B and SopE 2 in the same experimental groups increased statistically significantly by 

101 and 20 times (p Ò 0.05). Also, when conducting similar studies to determine the 

expression of effector protein genes, it was found that in group VI (Vancomycin + 

S. typhimurium) there was an increase in mRNA levels of genes Sip A, Sop B and SopE 

2 compared with the results obtained from group IV (S. typhimurium), and 

corresponded to a statistical increase of 613, 80 and 2 times, respectively (p Ò 0.05). 

For the first time, it was found that in the experimental groups, where rats were 

pretreated with vancmycin and mixed with S. enteritidis and B. fragilis (group VII) and 

S. typhimurium and B. fragilis (group VIII), the relative normalized amount of FFAR 2 

gene mRNA increased. Thus, when comparing the results of group VII with data 

obtained from group V (Vancomycin + S. enteritidis), the expression level of mRNA of 

the transcription gene FFAR 2 increased 2.7 times (p Ò 0.05). In similar studies in VI 

(Vancomycin + S. typhimurium) and VIII groups, a significant increase in this indicator 

was observed, which corresponded to a statistical increase of 5.4 times (p Ò 0.05). 

It has been experimentally proven that after administration of B. fragilis culture 

to rats in the grouped lymphoid nodules of the ileum, there is an increase in the 

normalized amount of mRNA of the FFAR 2 gene, which is due to increased production 

of SCFA. Thus, the concentrations of acetate, propionate and butyrate in the luminal 

microflora of rats infected with S. typhimurium on the background of pre-treatment with 

vancomycin (group VI), with the group where the animals received vancomycin, 
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S. yphimurium and B. fragilis, the average concentration of acetate in times, propionate 

- 6 times and butyrate 3 times, respectively. 

For the first time it was found that the introduction of cultures of Bacteroides 

fragilis, in the correction of SIII , helps to restore the microbiocenosis and reduces 

inflammatory reactions in the intestines of animals. This is evidenced by the results of 

quantitative determination of Sytox + cells and NETs from scrapings from the mucous 

membrane of the ileum and blood, which showed that the introduction of experimental 

animals vancomycin (group II) increased the number of Sytox + cells by 55%, ie 2.5 

times (p Ò 0.05) compared with the control group. When analyzing the data of groups V 

and VI, which were pre-treated with vancomycin, and then infected with S. enteritidis 

and S. typhimurium, it was found that the average value of Sytox + cells from scrapings 

from the mucous membrane of the ileum significantly increased by 30% (2.4 times), in 

the blood of rats of group VI - by 30% (p Ò 0.05), compared with a single injection of 

vancomycin (group II). Also in preparations from scrapings of the mucous membrane 

of the ileum of animals of group VI there was a decrease in the number of NETs by 

40% (p Ò 0.05). Calculation of the average number of neutrophils in scrapings from the 

intestinal mucosa in groups VII and VIII, in which animals received B. fragilis on the 

background of pre-treatment with vancomycin and salmonella, showed a decrease of 

43% and 53%, and in the blood - by 46% and 58% Sytox + cells (p Ò 0.05) relative to 

the results obtained in the analysis of groups III and IV. However, the number of NETs 

in preparations from the mucous membrane of the ileum and in the blood significantly 

increased in group V by 43% and 40%, as well as in group VI by 2.3 and 2 times, 

respectively (p Ò 0.05), compared with III and IV groups. 

It is experimentally proved that the data obtained during the research showed that 

antibiotic-induced changes in the quantitative and species composition of the parietal 

microflora are due to the effect of vancomycin on gram-positive microorganisms. At 

the same time, in comparison with the control group, there was a decrease in the 

number of autochthonous obligate anaerobic bacteria (bacteroids), clostridia, 

elimination of enterococci, peptostreptococci, staphylococci, bifidobacteria, lactobacilli 

and an increase in the number of enterobacteria, proteus, klebsiella and salmonella. 

Reducing the number of E. coli and Bacteroides spp. with the introduction of S. 
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enteritidis and S. typhimurium was accompanied by an increase in the parietal content 

of the intestine of microorganisms such as P. aeruginosa, E. faecalis, E. faecium, 

Enterobacter spp., Klebsiella spp., Peptostreptococcus anaerobius, which occurred due 

to competition from the latter. The introduction of S. enteritidis and S. typhimurium, 

against the background of pre-treatment with vancomycin, caused a sharp change in the 

composition of the microbiota in the parietal contents of the small intestine in 

comparison with III (S. enteritidis) and IV (S. typhimurium) experimental groups. Thus, 

in V (Vancomycin + S. enteritidis) and VI (Vancomycin + S. typhimurium) groups there 

was a significant increase in the number of Salmonella spp. and other enterobacteria 60 

times, as well as a sharp decrease in the content of Bacteroides spp. 9 and 10 times and 

Peptostreptococcus anaerobius 20 and 9 times (groups V and VI). These data suggest 

that the vancomycin-induced imbalance of the parietal intestinal microbiota facilitates 

the penetration and colonization of pathogenic microorganisms (S. enteritidis and S. 

typhimurium) and promotes the development of inflammatory bowel disease. When 

administered to experimental animals B. fragilis, which received S. enteritidis (group 

VII) and S. typhimurium (group VIII) on the background of pre-treatment with 

vancomycin, compared with V (Vancomycin + S. enteritidis) and VI (Vancomycin + S. 

typhimurium) groups, there was a change in the quantitative composition of the 

microbiota in the parietal contents of the small intestine, namely: a decrease in the 

number of Salmonella spp., E. coli, P. aeruginosa, Proteus spp., Enterobacter spp., 

Klebsiella spp. (several hundred times), as well as a significant increase in these groups 

of Bacteroides spp. (several thousand times), E. faecalis, E. faecium in 10 (Vancomycin 

+ S. enteritidis + B. fragilis) and 19 times (Vancomycin + S. typhimurium + B. fragilis), 

Peptostreptococcus anaerobius - 7 and 12 times and Lactobacillus spp. - 27 and 40 

times, respectively (groups VII and VIII). 

For the first time, a comparative characterization of molecular genetic and 

bacteriological research methods using statistical data processing. The molecular 

genetic method confirmed the data obtained by bacteriological analysis and proved that 

the introduction of vancomycin (group II) and S. enteritidis, S. typhimurium (groups III 

and IV) led to a change in the species and quantitative composition of the intestinal 

microbiome compared with the control group. When infecting rats of S. enteritidis and 
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S. typhimurium, against the background of previous administration of vancomycin, in V 

(Vancomycin + S. enteritidis) and VI (Vancomycin + S. typhimurium) experimental 

groups there is a significant increase in Salmonella spp. 8 and 46 times and E. coli - 81 

and 139 times, as well as a significant reduction in the number of Bacteroides spp.,      

E. faecalis, E. faecium, Peptostreptococcus anaerobius 40 times (p Ò 0.05) compared 

with III and IV groups. However, the introduction of B. fragilis to animals caused in 

VII (Vancomycin + S. enteritidis + B. fragilis) and VIII (Vancomycin + S. typhimurium 

+ B. fragilis) experimental groups a significant decrease in the content of Salmonella 

spp., E. coli, P. aeruginosa, Enterobacter spp., Klebsiella spp., Proteus spp. (p Ò 0.05) 

(30 times), and the number of E. faecalis, E. faecium, Peptostreptococcus anaerobius, 

Bacteroides spp. increased 20-fold (p Ò 0.05) compared with groups V and VI. 

The practical significance of the results obtained. The results of research allow us 

to conclude that the polysaccharide A B. fragilis affects the restoration of the 

quantitative and species composition of the intestinal microbiome, as well as the 

functional state of GALT. Metabolites of B. fragilis are short-chain fatty acids that 

activate GALT cells through FFAR 2 receptors, thereby stimulating the formation of 

Treg cells and altering the level of Foxp 3 and RORɔt mRNA, leading to a reduction in 

pro-inflammatory responses in the intestines of animals. Therefore, the data obtained 

recommend the use of B. fragilis cultures as a possible adjuvant therapy in combination 

with antibacterial drugs in the treatment of SIII . 

The presented results can be taken as a basis for the construction of medical 

databases for tracking and analysis of changes in the biological properties of Salmonella 

enteritidis and Salmonella typhimurium in Ukraine. 

Keywords: SALMONELLA, VANCOMYCIN, MICROBIOME, 

EXPRESSION, TRANSCRIPTION GENES, MICROBIOME CORRECTION, 

BACTEROIDES FRAGILIS. 
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 2.8 ʍʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ  

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ  

ʞʠʨʥʠʭ ʢʠʩʣʦʪééééééééééééééééééé103 

 2.9 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭééééééééééééé..104 

ʈʆɿɼɯʃ 3 ʈʝʟʫʣʴʪʘʪʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ .éééé107 

ʈʆɿɼɯʃ 4 ɺʠʟʥʘʯʝʥʥʷ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʚʠʜʽʣʝʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ééééééééééééééééé.... 125 

ʈʆɿɼɯʃ 5 ʈʝʟʫʣʴʪʘʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ  130 

ʈʆɿɼɯʃ 6 
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ʚʧʣʠʚ ʥʘ ʪʨʘʥʩʢʨʠʧʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʥʽʚ Foxp 3 ʽ RORyt  

ʚ ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ ʱʫʨʽʚéééé142 

ʈʆɿɼɯʃ 7 ɺʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ  

ʩʘʣʴʤʦʥʝʣ, ʬʦʨʤʫʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ 

ʧʘʩʪʦʢ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʃɾʂ ʫ ʱʫʨʽʚ ʥʘ ʪʣʽ  

ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ B. fragiliséééééééééé... 157 
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ʈʆɿɼɯʃ 8 ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴéééé....166 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɺʇʉʆ  - ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

ɺʇʉʆɺ - ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚʦʨʩʠʥʦʢ ʢʣʫʙʦʚʦʾ 

ʢʠʰʢʠ 

ɻɽ  - ʛʝʥʦʤ-ʝʢʚʽʚʘʣʝʥʪ 

ɻʊʌ  - ʬʝʨʤʝʥʪʠ, ʷʢʽ ʧʦʚ'ʷʟʫʶʪʴ ʽ ʛʽʜʨʦʣʽʟʫʶʪ ɹʛʫʘʥʦʟʠʥʪʨʠʬʦʩʬʘʪ 

ɼʂ  - ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ 

ɿɿʂ  - ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʠʰʝʯʥʠʢʘ  

ɿʊ-ʇʃʈ  - ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ ʟʽ ʟʚʦʨʦʪʥʦʶ ʪʨʘʥʩʢʨʠʧʮʽʻʶ 

ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ɯɽʃ - - ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʽ ʣʽʤʬʦʮʠʪʠ 

ʂɸʃʊ  - ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʘ ʣʤ̔ʬʦʾʜʥʘ ʪʢʘʥʠʥʘ  

ʂʃɾʂ - ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ʂʋʆ - ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʽ ʦʜʠʥʠʮʽ 

ʃʇʉ - ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜ 

ʄɹʃ - ʤʝʪʘʣʦ-ɓ-ʣʘʢʪʘʤʘʟʠ 

ʅʇʇ - ʥʝʡʪʨʦʬʽʣʴʥʽ ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʘʩʪʢʠ 

ʉɯɿʂ - ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʝ ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ 

ʍʂ - ʭʚʦʨʦʙʘ ʂʨʦʥʘ 

ʐʂʊ - ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ 

ARF1 - ʬʘʢʪʦʨ ɸɼʌ-ʨʠʙʦʟʠʣʶʚʘʥʥʷ 1 - ʙʽʣʦʢ, ʷʢʠʡ ʫ ʣʶʜʝʡ 

ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ ARF1 

Arp - ʙ̔ ʣʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʘʢʪʠʥʦʤ 

ASC - ʮʠʪʦʟʦʣʴʥʠʡ ʘʜʘʧʪʝʨʥʠʡ ʙʽʣʦʢ 

CARD - ʙʽʣʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʙʽʨ ʢʘʩʧʘʟʥʦʛʦ ʥʘʙʦʨʫ 

CD - ʢʣʘʩʪʝʨ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʘʥʪʠʛʝʥʽʚ ʣʝʡʢʦʮʠʪʽʚ ʣʶʜʠʥʠ 

CpG - ʪʦʣ-ʧʦʜʽʙʥʠʡ ʨʝʮʝʧʪʦʨ 9 

ʩ-Rel - ʩʫʙʦʜʠʥʠʮʷ NF-əB 

CXCL8 - ʨʝʮʝʧʪʦʨ ʭʝʤʦʢʽʥʽʚ ʩʽʤʝʡʩʪʚʘ CXC 
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DAMP - ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʽ ʦʙʨʘʟʠ 

ERK - ʢʣʶʯʦʚʠʡ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ MAPK 

FFAR 2 - ʨʝʮʝʧʪʦʨ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

Foxp3 - ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʠʡ ʩʧʨʷʤʦʚʫʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʊreg 

GAPDH - ʛʣʽʮʝʨʘʣʴʜʝʛʽʜ-3-ʬʦʩʬʘʪ ʜʝʛʽʜʨʦʛʝʥʘʟʠ 

GATA3 - ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʠʡ ʩʧʨʷʤʦʚʫʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʊ-ʭʝʣʧʝʨʽʚ 2 ʪʠʧʫ 

GEF - ʬʘʢʪʦʨ ʦʙʤʽʥʫ ʥʫʢʣʝʦʪʠʜʽʚ ʛʫʘʥʽʥʫ 

GPR43 - ʨʝʮʝʧʪʦʨ, ʧʦʚ'ʷʟʘʥʠʡ ʟ G-ʙʣ̔ʢʦʤ 43 

IBS - ʩʠʥʜʨʦʤ ʧʦʜʨʘʟʥʝʥʦʛʦ ʢʠʰʝʯʥʠʢʘ 

Ig - ʽʤʫʥʦʛʣʦʙʫʣʽʥ 

IL - ɯʥʪʝʨʣʝʡʢʽʥ 

IFN - ɯʥʪʝʨʬʝʨʦʥ 

JAK - ʧʨʦʪʝʾʥʢʽʥʘʟʥʠʡ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ 

MDR - ʤʥʦʞʠʥʥʘ ʣʽʢʘʨʩʴʢʘ ʩʪʽʡʢʽʩʪʴ 

MD2 - ʙʽʣʦʢ ʩʠʩʪʝʤʠ ʚʨʦʜʞʝʥʦʛʦ ̔ʤʫʥ̔ʪʝʪʫ, ʷʢʠʡ ʨʦʟʧʽʟʥʘʻ 

ʣ̔ʧʦʧʦʣʩ̔ʘʭʘʨʠʜ 

MYD - ʛʝʥ ʧʝʨʚʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʤʽʻʣʦʾʜʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 88 

MHC II - ʤʦʣʝʢʫʣʠ II ʢʣʘʩʫ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛ̔ ʩʪʦʩʫʤʽʩʥʦʩʪʽ 

NADPH - ʥ- ʽʢʦʪʠʥʘʤʽʜʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ 

NDM - ʥɹ -ʁɼʝʣʽ ʤʝʪʘʣʦ-ʙʝʪʘ-ʣʘʢʪʘʤʘʟʘ 

NAIP - ʮʠʪʦʟʦʣʴʥʠʡ ʙʽʣʦʢ, ʱʦ ʧʨʠʛʥʽʯʫʻ ʘʧʦʧʪʦʟ 

NF-əB - ʷʜʝʨʥʠʡ ʬʘʢʪʦʨ əB 

NLR - NOD-like ʨʝʮʝʧʪʦʨʠ  

NLRP3 - ɯʥʬʣʘʤʘʩʦʤʘ 

NTS - ʥʝʪʠʬʦʟʥʘ ʩʘʣʴʤʦʥʝʣʘ 

PAMP - ʧʘʪʦʛʝʥ-ʘʩʦʮʽʡʦʚʘʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʦʙʨʘʟʠ 

PhoPQ - ʜʚʦʢʦʤʧʦʥʝʥʪʥʘ ʨʝʛʫʣʷʪʦʨʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʣʽʧʽʜʽʚ ʚ ʦʙʦʣʦʥʮʽ ʙʘʢʪʝʨʽʡ 
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ʈɯɿʂ - ʬʦʩʬʘʪʠʜʠʣʽʥʟʠʪʦʣ-3-ʢʽʥʘʟʘ 

PRR - ʧʘʪʝʨʥ-ʨʦʟʧʽʟʥʘʚʘʣʴʥʽ ʨʝʮʝʧʪʦʨʠ 

PSA - ʧʦʣʽʩʘʭʘʨʠʜ A 

PtdIns3P - ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣ 3-ʬʦʩʬʘʪ 

Rab5 - ʙʽʣʦʢ, ʷʢʠʡ ʫ ʣʶʜʝʡ ʢʦʜʫʻʪʴʩʷ ʛʝʥʦʤ RAB5A 

Rac1 - ʙʦʪʫʣʦʪʦʢʩʠʥ ʉ3, ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʩʫʙʩʪʨʘʪʦʤ 1  

RANKL - ʤʝʤʙʨʘʥʥʠʡ ʙʽʣʦʢ, ʮʠʪʦʢʽʥ ʨʦʜʠʥʠ ʬʘʢʪʦʨʽʚ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥʠ 

REGIII - ʧʦʭʽʜʥʽ ʨʝʛʝʥʝʨʫʶʯʠʭ ʦʩʪʨʽʚʮʽʚ III  

RLR - RIG-like ʨʝʮʝʧʪʦʨʠ  

Rho-GTF - ʨʦʜʠʥʘ ʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʴʥʠʭ çʤʘʣʠʭè G-ʙʽʣʢʽʚ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʜʨʦʜʠʥʠ Ras. 

RORɔt - ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʠʡ ʩʧʨʷʤʦʚʫʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʊ-ʭʝʣʧʝʨʽʚ 17 ʪʠʧʫ  

ROS - ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ 

SCV - ʩʘʣʴʤʦʥʝʣʘʚʤʽʩʥʘ ʚʘʢʫʦʣʴ 

SFB - ʩʝʛʤʝʥʪʦʚʘʥʽ ʥʠʪʯʘʪʽ ʙʘʢʪʝʨʽʾ  

SPI-1 - ʦʩʪʨʽʚʦʢ ʧʘʪʦʛʝʥʥʦʩʪʽ ʩʘʣʴʤʦʥʝʣʠ 1 

SPI-2 - ʦʩʪʨʽʚʦʢ ʧʘʪʦʛʝʥʥʦʩʪʽ ʩʘʣʴʤʦʥʝʣʠ 2 

SptP - ʩʝʢʨʝʪʦʨʥʠʡ ʝʬʝʢʪʦʨʥʠʡ ʙʽʣʦʢ 

STY - ɽʥʦʣʘʟa 

T-bet - ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʠʡ ʩʧʨʷʤʦʚʫʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ  

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʊ-ʭʝʣʧʝʨʽʚ 1 ʪʠʧʫ  

TCR - ʧʦʚʝʨʭʥʝʚʠʡ ʊ-ʢʣʽʪʠʥʥʠʡ ʨʝʮʝʧʪʦʨ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʽʚ 

TGF-ɓ - ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʙʝʪʘ 

TNF-Ŭ - ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ-ʘʣʴʬʘ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ 

T3SS - ʩʠʩʪʝʤʘ ʩʝʢʨʝʮʽʾ III ʪʠʧʫ 

TLR - Toll-like ʨʝʮʝʧʪʦʨʠ 
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ʊh1 - ʊ-ʭʝʣʧʝʨʠ 1 ʪʠʧʫ 

ʊh2 - ʊ-ʭʝʣʧʝʨʠ 2 ʪʠʧʫ 

ʊh17 - ʊ-ʭʝʣʧʝʨʠ 17 ʪʠʧʫ  

ʊreg - ʊ-ʨʝʛʫʣʷʪʦʨʥʽ ʢʣʽʪʠʥʠ 

TYK2 - ʪʠʨʦʟʠʥʢʽʥʘʟʥʠʡ 2 ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ 

VIM  - ʚʝʨʦʥʘ-ʽʤʧ̔ʝʥʝʤʘʟʘ 

WASP - ʚʝʨʧʨʦʣʽʥ-ʛʦʤʦʣʦʛʽʯʥʠʡ ʙʽʣʦʢ 

WAVE - ʨʝʛʫʣʷʪʦʨʥʠʡ ʙʽʣʢʦʚʠʡ ʢʦʤʧʣʝʢʩ ʚ ʨʦʜʠʥʽ ʙʽʣʢʽʚ ʩʠʥʜʨʦʤʫ 

ɺʽʩʢʦʪʪʘ-ʆʣʜʨʽʯʘ 

WNT-ɓ-

catenin 

- cʠʛʥʘʣʴʥʠʡ ʰʣʷʭ, ʱʦ ʨʝʛʫʣʶʻ ʝʤʙʨʽʦʛʝʥʝʟ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʢʣʽʪʠʥ ʽ ʨʦʟʚʠʪʦʢ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʦʨʽʯʥʫ ʽʩʪʦʨʽʶ ʘʢʪʠʚʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʽʥʬʝʢʮʽʡ ʩʧʨʠʯʠʥʝʥʠʭ ʩʘʣʴʤʦʥʝʣʘʤʠ ʪʘ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ ʾʭ ʟʙʫʜʥʠʢʘ, ʷʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ, 

ʩʘʣʴʤʦʥʝʣʴʦʟ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʌʦʨʤʫʚʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʦʩʥʦʚʥʠʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʧʽʜʝʤʽʯʥʠʭ ʩʧʘʣʘʭʽʚ 

ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʱʦ ʧʦʨʦʜʞʫʻ ʚʠʩʦʢʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʥʝʚʜʘʯʽ 

ʝʤʧʽʨʠʯʥʦʾ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ [1, 2]. 

ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʘʣʴʤʦʥʝʣ ʻ ʟʜʘʪʥʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʢʨʦʙʽʦʤ 

ʢʠʰʝʯʥʠʢʘ - ʥʘʡʩʢʣʘʜʥʽʰʫ ʝʢʦʩʠʩʪʝʤʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʭ ʚʠʜʽʚ 

ʙʘʢʪʝʨʽʡ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʚʨʦʜʞʝʥʦʾ ʡ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ, ʚ ʟʘʭʠʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʟʙʫʜʥʠʢʽʚ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ [3].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʩʘʣʴʤʦʥʝʣ ʟ 

ʢʣʽʪʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʛʦʩʧʦʜʘʨʷ ʽ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʘʫʪʦʭʪʦʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨ ʘʢʪʠʚʘʮʽʾ ʚʨʦʜʞʝʥʠʭ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʣʘʥʦʢ ʢʠʰʢʦʚʦ-

ʘʩʦʮʽʡʦʚʘʥʦʾ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ (ʂɸʃʊ) ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [4, 5]. 

ʇʦʢʘʟʦʚʠʤ ʻ ʪʝ, ʱʦ ʦʢʨʝʤ ̔ ʧʨʝʜʩʪʘʚʥʠʢʠ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʂɸʃʊ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʡ 

ʊ-ʢʣʽʪʠʥ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʽʩʘʭʘʨʠʜ A (PSA) Bacteroides fragilis ʩʪʠʤʫʣʶʻ 

ʫʪʚʦʨʝʥʥʷ ʊ-ʨʝʛʫʣʷʪʦʨʥʠʭ ʢʣʽʪʠʥ (Treg) ʽ ʧʨʦʜʫʢʮʽʶ ʩʫʧʨʝʩʦʨʥʦʛʦ ʮʠʪʦʢʽʥʫ 

IL-10 [6, 7]. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʤ ʻ ʟʜʘʪʥʽʩʪʴ B. fragilis ʟʤʽʥʶʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʢʣʶʯʦʚʠʭ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʘʣʘʥʩ 

Th17/Treg ʚ ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ [8].  
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ʄʝʪʘʙʦʣʽʪʠ B. fragilis ï ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ʂʃɾʂ), 

ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ ʢʣʽʪʠʥʠ ʂɸʃʊ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨ FFAR 2 ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʘ ʩʘʤʝ, ʥʘ ʚʠʚʽʣʴʥʝʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʠʭ 

ʧʘʩʪʦʢ (ʅʇʇ ʘʙʦ NETs), ʱʦ ʦʙʫʤʦʚʣʶ ̒ʟʥʠʞʝʥʥʷ ʩʘʣʴʤʦʥʝʣʘ- ʥ̔ʜʫʢʦʚʘʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ [9-12].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ Salmonella enteritidis ʽ 

Salmonella typhimurium ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʘʣʴʥʦ ʾʤ̔ʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ 

ʚ ʫʤʦʚʘʭ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ Bacteroides fragilis ʤʘʻ ʤʝʜʠʯʥʫ ʡ ʩʦʮʽʘʣʴʥʫ 

ʟʥʘʯʫʱʽʩʪʴ, ʘ ʾʭ ʨʦʟʢʨʠʪʪʷ ʪʘ ʧʦʛʣʠʙʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʩʽ 

ʘʢʪʫʘʣʴʥʠʤʠ. 

 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ 

ʽʤʫʥʦʣʦʛʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʇʨʝʜʩʪʘʚʣʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, 

ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ çʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ 

ʪʨʘʥʩʢʨʠʧʪʦʤʫ ʛʝʥʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʾʭ ʢʦʨʝʢʮʽʾè (2018-2022 ʨʨ., 

ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0118U007141). ɼʠʩʝʨʪʘʥʪʦʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʽ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ, ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ, 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ, ʽʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʽ, ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʟʫ, ʢʦʤʧôʶʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʽ ʤʘʪʝʤʘʪʠʯʥʠʡ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ 

ʘʥʘʣʽʟ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʄʝʪʘ - ʟ'ʷʩʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʠʭ ʟʤʽʥ 

ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʪʘ ʪʨʘʥʩʢʨʠʧʮʽʾ ʛʝʥʽʚ FFAR 2, Foxp 3 ʽ RORɔt ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʱʫʨʽʚ ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʚ ʫʤʦʚʘʭ ʢʦʨʝʢʮʽʾ B. fragilis. 
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ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʚʠʜʦʚʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥ 

ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʣʽʥʽʾ ɺʽʩʪʘʨ ʫ 

ʢʦʥʪʨʦʣʽ, ʜʦ ʪʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis, S. typhimurium ʪʘ 

B. fragilis. 

2. ɺʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ ʟʫʩʪʨʽʯʘʥʥʷ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 

ʢʘʨʙʘʧʝʥʝʤʽʚ, ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ ʫ ʬʝʥʦʪʠʧʦʚʦ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʜʠʥ Enterobacteriaceae, Pseudomonadaceae, 

Bacteroidaceae ʪʘ ʜʦ ʛʣʽʢʦʧʝʧʪʠʜʽʚ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥ Enterococcaceae 

ʽ Peptostreptococcaceae ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ.  

3. ɿʜʽʡʩʥʠʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʜʦʚʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ 

ʟʤʽʥ ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʫ ʩʘʤʮʽʚ ʱʫʨʽʚ ʣʽʥʽʾ ɺʽʩʪʘʨ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ. 

4. ɺʩʪʘʥʦʚʠʪʠ ʨʦʟʧʦʜʽʣ ʢʣʶʯʦʚʠʭ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʾʭ 

ʚʧʣʠʚ ʥʘ ʪʨʘʥʩʢʨʠʧʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʥʽʚ Foxp 3 ʽ RORyt ʫ ʢʠʰʢʦʚʦ-

ʘʩʦʮʽʡʦʚʘʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ ʱʫʨʽʚ ʚ ʮʠʭ ʞʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʛʨʫʧʘʭ. 

5. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ 

ʩʘʣʴʤʦʥʝʣ Sʽʨ A, Sop B, SopE 2 ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ ʫ ʢʨʦʚʽ ʽ ʂɸʃʊ ʧʨʠ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʦʤʫ 

ʟʘʧʘʣʝʥʥʽ ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ B. fragilis, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʂʃɾʂ ʫ ʧʨʠʩʪʽʥʢʦʚʽʡ ʤʽʢʨʦʬʣʦʨʽ ʱʫʨʽʚ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ð ʢʠʰʢʦʚʠʡ ʤʽʢʨʦʙʽʦʤ, ʩʘʣʴʤʦʥʝʣʠ, ʂɸʃʊ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ð ʩʪʨʫʢʪʫʨʘ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʢʠʰʝʯʥʠʢʘ, ʩʘʣʴʤʦʥʝʣʴʦʟʥʘ ʽʥʬʝʢʮʽʷ, ʪʨʘʥʩʢʨʠʧʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʝʥʽʚ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚ ʂɸʃʊ ʱʫʨʽʚ. 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ (ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ), 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ 



30 

ʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ), ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ (ʤʦʜʝʣʶʚʘʥʥʷ ʩʘʣʴʤʦʥʝʣʘ-

ʽʥʜʫʢʦʚʘʥʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (ʉɯɿʂ)), ʤʦʨʬʦʤʝʪʨʠʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʽ 

ʧʝʨʠʤʝʪʨʫ ʢʣʽʪʠʥ), ʽʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʽ (ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ 

ʢʣʽʪʠʥ), ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ (ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʃɾʂ), ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ (ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʦʮʽʥʢʘ 

ʚʽʜʥʦʩʥʦʛʦ ʨʽʚʥʷ ʤʈʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʘʟʥʦ-ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (ʇʃʈ-ʈʏ)), ʢʦʤʧôʶʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʽ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʡ ʘʥʘʣʽʟ (ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ), 

ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʚʝʜʝʥʥʷ Salmonella enteritidis ʽ Salmonella typhimurium ʥʘ ʪʣʽ ʧʝʨʝʜʦʙʨʦʙʢʠ 

ʚʘʥʢʦʤʽʮʠʥʦʤ ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʤʈʅʂ ʝʢʩʧʨʝʩʽʾ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ 

ʩʘʣʴʤʦʥʝʣ Sʽʨ A, Sop B, SopE 2 ʽ ʛʝʥʫ Rorɔt, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʢʠʰʝʯʥʠʢʫ. ʇʨʠ ʢʦʨʝʢʮʽʾ ʉɯɿʂ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨ Bacteroides fragilis ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʤʈʅʂ 

ʛʝʥʽʚ FFAR 2  ̔ Foxp 3 ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ Rorɔt, ʱʦ ʜʦʚʦʜʠʪʴ 

ʟʜʘʪʥʽʩʪʴ B. fragilis ʟʤʝʥʰʫʚʘʪʠ ʟʘʧʘʣʝʥʥʷ ʫ ʢʠʰʝʯʥʠʢʫ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʃɾʂ ʩʪʠʤʫʣʶʻ 

ʫʪʚʦʨʝʥʥʷ ʅʇʇ ʫ ʱʫʨʽʚ ʧʨʠ ʉɯɿʂ ʽ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʧʨʦʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ 

ʫ ʢʠʰʝʯʥʠʢʫ ʱʫʨʽʚ. 

ɺʧʝʨʰʝ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʉɯɿʂ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʢʣʶʯʦʚʠʭ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ SFB (ʨ Ò 0,0001) ʽ 

ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ A. muciniphila (ʨ Ò 0,0001), F. prausnitzii (ʨ Ò 0,0017), 

Bacteroides+Prevotella group (ʨ Ò 0,0002; ʨ Ò 0,0002), Clostridium cluster IV (ʨ 

Ò 0,0046). ʇʨʠ ʚʚʝʜʝʥʥʽ ʪʚʘʨʠʥʘʤ B. fragilis, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ S. ʝnteritidis ʘʙʦ        

S. typhimurium ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʟʤʝʥʰʫʚʘʣʠʩʴ ʨʽʚʥʽ 
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SFB (ʨ Ò 0,0001; ʨ Ò 0,0001) ʽ ʤʈʅʂ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ Rorɔt+ ʥʘ 70 

%, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʦʩʴ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ Bacteroides-Prevotela group 

(ʨ Ò 0,0001; ʨ Ò 0,0001), A. muciniphila (ʨ Ò 0,0001), Clostridium spp. ʢʣʘʩʪʝʨʽʚ 

XIV (ʨ Ò 0,0151; ʨ Ò 0,0021), ʽ IV (ʨ Ò 0,0019; ʨ Ò 0,0005), F. prausnitzii (ʨ Ò 

0,0166) ʪʘ ʝʢʩʧʨʝʩʽʷ ʤʈʅʂ ʛʝʥʽʚ Foxp 3+ y 2,5 ʽ 85 pʘʟʽʚ.  

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʤʽʥʥʽʩʪʴ ʚʠʜʦʚʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʢʠʰʢʽʚʥʠʢʘ ʫ ʱʫʨʽʚ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʣʴʤʦʥʝʣ ʥʘ ʪʣʽ 

ʧʝʨʝʜʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʙʽʣʴʰ ʰʚʠʜʢʫ ʽʥʚʘʟʽʶ ʧʘʪʦʛʝʥʫ ʚ 

ʝʧʽʪʝʣʽʦʮʠʪʠ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʩʘʣʴʤʦʥʝʣ, 

ʧʩʝʚʜʦʤʦʥʘʜ, ʢʣʝʙʩʽʻʣ, ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ, ʘʮʠʥʝʪʦʙʘʢʪʝʨʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʦʾʜʽʚ, ʬʝʢʘʣʴʥʦʛʦ ʝʥʪʝʨʦʢʦʢʫ, ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ, 

ʩʪʘʬʽʣʦʢʦʢʽʚ, ʙʽʬʽʜoʙʘʢʪʝʨʽʡ. 

ɺʧʝʨʰʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʢʦʨʝʢʮʽʾ ʉɯɿʂ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨ Bacteroides fragilis ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʙʘʢʪʝʨʦʾʜʽʚ, ʬʝʢʘʣʴʥʦʛʦ 

ʝʥʪeʨʦʢʦʢʫ, ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ, ʩʪʘʬʽʣʦʢʦʢʽʚ, ʙʽʬʽʜoʙʘʢʪʝʨʽʡ ʪʘ ʟʤʝʥʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʩʘʣʴʤʦʥʝʣ, ʧʩʝʚʜʦʤʦʥʘʜ, ʢʣʝʙʩʽʻʣ, ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ, ʢʨʠʧʪʦʢʦʢʽʚ, 

ʘʮʠʥʝʪʦʙʘʢʪʝʨʽʚ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʢʠʰʝʯʥʠʢʫ 

ʪʚʘʨʠʥ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʧʦʣʽʩʘʭʘʨʠʜʫ ɸ B. fragilis ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʬʫʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʂɸʃʊ ʤʝʪʘʙʦʣʽʪʽʚ B. fragilis ð ʂʃɾʂ, ʫ ʚʠʛʣʷʜʽ 

ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥʠ ʂɸʃʊ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʠ FFAR 2, ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʠʤʫʣʷʮʽʷ 

ʫʪʚʦʨʝʥʥʷ Treg-ʢʣʽʪʠʥ ʪʘ ʟʤʽʥʘ ʨʽʚʥʷ ʤʈʅʂ Foxp 3 ʽ RORɔt, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʢʠʰʝʯʥʠʢʫ ʪʚʘʨʠʥ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʜʦʟʚʦʣʷʶʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʣʴʪʫʨ B. fragilis ʫ ʷʢʦʩʪʽ 

ʤʦʞʣʠʚʦʾ ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʫ ʩʭʝʤʽ ʣʽʢʫʚʘʥʥʷ ʉɯɿʂ.  
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ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʷʪʽ ʟʘ ʦʩʥʦʚʫ ʜʣʷ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ ʧʦ ʚʽʜʩʪʝʞʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʟʤʽʥ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ Salmonella enteritidis ʽ Salmonella typhimurium ʚ 

ʋʢʨʘʾʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʾ, ʙʫʣʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʣʘʙʦʨʘʪʦʨʽʾ ʟʘʛʘʣʴʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʟ 

ʄʫʟʝʻʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɼʋ çɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ 

ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 10.01.20), ʢʘʬʝʜʨʠ ʚʽʡʩʴʢʦʚʦʾ ʪʝʨʘʧʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 15.01.20), ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʢʘʬʝʜʨ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ, ʽʤʫʥʦʣʦʛʽʾ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 05.12.19) ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

20.01.20) ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ, ʢʘʬʝʜʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, 

ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 21.01.20) ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥ ʽʚʝʨʩʠʪʝʪʫ; ʢʘʬʝʜʨ ʜʠʪʷʯʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ 

(ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 10.01.20) ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

10.01.20) ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʚ ʫ 

ʧʨʦʚʝʜʝʥʥʽ ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, 

ʚʠʢʦʥʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ, ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ, 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ, ʽʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʭ (ʇʃʈ-ʈʏ), ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ (ʍʄʉɸ) ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ, ʢʦʤʧôʶʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʤʝʪʦʜʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫ 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. ɺʠʙʽʨ ʪʝʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʽ ʟʘʜʘʯ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʘʥʘʣʽʟ ʽ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʽ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ 
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ʢʝʨʽʚʥʠʢʦʤ. 

ʇʝʨʩʦʥʘʣʴʥʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʫ ʚʩʽʭ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ 

ʧʨʘʮʷʭ ʥʘʚʦʜʠʪʴʩʷ ʟʘ ʪʝʢʩʪʦʤ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʚ ʘʚʪʦʨʝʬʝʨʘʪʽ ʫ ʩʧʠʩʢʫ ʬʘʭʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ. 

 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ  

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʽ ʬʦʨʫʤʘʭ: çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾ ˈ 2016è 

(ɿʘʧʦʨʽʞʞʷ, 2016); çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾ ˈ 2017è 

(ɿʘʧʦʨʽʞʞʷ, 2017); çʄʦʣʝʢʫʨʷʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘè (ʄʦʩʢʚʘ, 2017), 5th Joint 

Conference of MICROBIOLOGY AND INFECTION (Wuerzburg, Germany, 

2017); çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾ ˈ 2018è (ɿʘʧʦʨʽʞʞʷ, 2018); 

çʇʝʨʰʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʬʦʨʫʤ ʽʤʫʥʦʣʦʛʽʚ, ʘʣʝʨʛʦʣʦʛʽʚ, ʤʽʢʨʦʙʽʦʣʦʛʽʚ, 

ʧʘʨʘʟʠʪʦʣʦʛʽʚ, ʛʽʥʝʢʦʣʦʛʽʚ, ʨʝʧʨʦʜʫʢʪʦʣʦʛʽʚ, ʫʨʦʣʦʛʽʚ, ʥʝʬʨʦʣʦʛʽʚ, 

ʜʝʨʤʘʪʦʣʦʛʽʚ, ʽʥʬʝʢʮʽʦʥʽʩʪʽʚ ʪʘ ʩʽʤʝʡʥʠʭ ʣʽʢʘʨʽʚ (ʟʘ ʫʯʘʩʪʶ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ) ï 2019è (ʍʘʨʢʽʚ ï 2019); The 13th International conference 

ñScience and societyò (Hamilton, Canada, 2019); çProceedings of articles the 

international scientific conferenceè (Czech Republic, Karlovy Vary, 2019), 

çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ï 2019è (ʂʠʾʚ, 

2019), çʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʯʠʪʘʥʥʷ ʧʘʤôʷʪʽ ʧʨʦʬʝʩʦʨʘ ʖʨʽʷ ʃʝʦʥʽʜʦʚʠʯʘ 

ɺʦʣʷʥʩʴʢʦʛʦ ï 2020è (ʍʘʨʢʽʚ ï 2020). 

 

ʇʫʙʣʽʢʘʮʽʾ 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 18 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ (4 ï ʤʦʥʦ), ʟ 

ʥʠʭ 7 ʩʪʘʪʝʡ (4 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 7 ˈ ʚʢʣʶʯʝʥʽ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 3 ï Scopus ʽ Web of Science), 1 ʧʘʪʝʥʪ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 10 ʪʝʟ ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʬʦʨʫʤʘʭ. 
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ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ 

 

ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʨʦʟʜʽʣʫ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʨʦʟʜʽʣʫ ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽʟ 383 ʥʘʡʤʝʥʫʚʘʥʴ, ʟ ʷʢʠʭ 23 ʥʘʧʠʩʘʥʦ 

ʢʠʨʠʣʠʮʝʶ, 360 ʣʘʪʠʥʠʮʝʶ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 246 ʩʪʦʨʽʥʢʘʭ, ʽʣʶʩʪʨʦʚʘʥʘ 

32 ʨʠʩʫʥʢʘʤʠ, 17 ʪʘʙʣʠʮʷʤʠ, ʷʢʽ ʟʘʡʤʘʶʪʴ 13 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

ʄʽʢʨʦʙʽʦʤ ʻ ʩʢʣʘʜʥʦʶ ʙʽʦʩʠʩʪʝʤʦʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʣʠʢʠʤ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʟʜʘʪʥʘ ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʪʘ ʨʦʟʚʠʪʦʢ 

ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ [13-16]. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 90-95 %, ʥʘʣʝʞʘʪʴ ʪʘʢʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʷʢ ʢʣʦʩʪʨʠʜʽʾ, Bifidobacterium, Lactobacillus, Bacteriodes. 

ɺʦʜʥʦʯʘʩ, ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ E. coli, Enterococcus spp., ʢʣʝʙʩʽʻʣ, 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ, Peptostreptococcus anaerobius, P. aeruginosa, ̫ ʢʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʩʫʧʫʪʥʴʦʾ ʤʽʢʨʦʙʽʦʪʠ ʽ ʩʢʣʘʜʘʶʪʴ 30-90 %, ʥʝʧʦʩʪʽʡʥʠʡ ʽ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ ɿɿʂ. ʊʘʢʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʷʢ ʛʨʠʙʠ ʨʦʜʫ Candida, ʧʨʦʪʝʾ, ʩʪʘʬʽʣʦʢʦʢʠ, ʩʪʘʥʦʚʣʷʪʴ 5-

30 % ʫʩʴʦʛʦ ʩʢʣʘʜʫ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʣʠʰʢʦʚʦʾ 

ʤʽʢʨʦʙʽʦʪʠ. [17]. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʻ 

ʧʽʜʪʨʠʤʘʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʟʘʭʠʩʪ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ï ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ [18, 19]. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ 

ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʻ ʜʠʩʙʘʣʘʥʩ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ, ʷʢʠʡ ʚʠʥʠʢʘ ̒ʥʘ 

ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ï ʩʘʣʴʤʦʥʝʣ, ʷʢʽ ʻ ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʉɯɿʂ [20-22]. ʊʦʤʫ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʮʝʩʠ 

ʚʧʣʠʚʫ ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʘ ʤʽʢʨʦʙʽʦʪʫ ʢʠʰʝʯʥʠʢʘ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ 

Salmonella enteritidis ʽ Salmonella typhimurium ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʘʣʴʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ ʪʘ ʢʠʰʝʯʥʦ-ʘʩʦʮʽʡʦʚʘʥʦʶ ʣʽʤʬʦʾʜʥʦʶ ʪʢʘʥʠʥʦʶ [23-

25]. 

 

1.1 ʄʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʩʘʣʴʤʦʥʝʣ ʟ ʦʨʛʘʥʽʟʤʦʤ 

ʛʦʩʧʦʜʘʨʷ 

ʈʽʟʥʦʚʠʜ Salmonella enterica ʚʢʣʶʯʘʻ ʙʽʣʴʰ ʥʽʞ 2500 ʩʝʨʦʚʘʨʽʚ, ʷʢʽ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʾʭ ʜʞʛʫʪʠʢʦʚʦʛʦ ʽ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʥʦʛʦ (ʃʇʉ) 
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ʘʥʪʠʛʝʥʽʚ ʽ ʤʽʩʪʷʪʴ S. typhi ʙʨʶʰʥʦʪʠʬʦʟʥ̔  ʪʘ ʥʝʙʨʶʰʥʦʪʠʬʦʟʥʽ ʩʘʣʴʤʦʥʝʣʠ 

(NTS). ɿʛʽʜʥʦ ʟ ʆ-Ag, ʩʘʣʴʤʦʥʝʣʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʩʝʨʦʛʨʫʧʠ, ʘ ʟʘ H-ɸg ð ʥʘ 

ʩʝʨʦʚʘʨʠ ( ʂ-ʘʥʪʠʛʝʥ ʥʘʷʚʥʠʡ ʥʝ ʫ ʚʩʭ̔ ʩʘʣʴʤʦʥʝʣ) [26, 27]. 

ʐʪʘʤʠ NTS, ʘ ʩʘʤʝ ʩʝʨʦʚʘʨ S. typhimurium ʽ S. enteritidis, ʻ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʷʢʽ ʟʜʘʪʥʽ ʟʘʨʘʞʘʪʠ ʰʠʨʦʢʠʡ ʨʷʜ ʛʦʩʧʦʜʘʨʽʚ. 

ʆʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʨʘʞʝʥʥʷ ð ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʠʡ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʭʘʨʯʦʚʦʤʫ, ʚʦʜʥʦʤʫ ʪʘ ʢʦʥʪʘʢʪʥʦ-ʧʦʙʫʪʦʚʦʤʫ ʰʣʷʭʘʤ ʧʝʨʝʜʘʯʽ 

ʽʥʬʝʢʮʽʾ [28]. ʌʘʢʪʦʨʘʤʠ ʧʝʨʝʜʘʯʽ ʤʦʞʫʪɹ ʙʫʪʠ ʤ'ʷʩʦ ʪʚʘʨʠʥ ʽ ʧʪʘʭʽʚ, 

ʽʥʬʽʢʦʚʘʥʝ ʟʘ ʞʠʪʪʷ ʪʚʘʨʠʥʠ ʘʙʦ ʧʨʠ ʡʦʛʦ ʦʙʨʦʙʮʽ, ʷʡʮʷ ʽ ʧʨʦʜʫʢʮʽʷ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʷʻʮʴ ʪʘ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʜʦʩʪʘʪʥʽʡ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. 

ʅʘʡʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʶʜʠ ʟʽ ʟʥʠʞʝʥʠʤ ʽʤʫʥʥʠʤ 

ʩʪʘʪʫʩʦʤ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝʤʦʚʣʷʪʘ ʪʘ ʣʶʜʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ) ʽ ʭʚʦʨʽ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ʘʥʪʠʙʽʦʪʠʢʠ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʥʘ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʘʭ. 

ʇʜ̔ʡʦʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʣʽʪʢʫ [29, 30]. 

ʉʝʨʦʚʘʨ Salmonella enterica ʻ ʫʥʽʢʘʣʴʥʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ, ʷʢʠʡ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʘʩʧʝʢʪʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʝʟʫ, 

ʢʣʽʪʠʥʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʨʦʜʞʝʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ. ʅʘʧʨʠʢʣʘʜ, S. typhimurium ʽ S. enteritidis ʻ ʟʚʠʯʘʡʥʠʤʠ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ ʤʠʰʝʡ, ʷʢʽ, ʧʽʩʣʷ ʟʘʨʘʞʝʥʥʷ ʮʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, 

ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʯʫʜʦʚʠʤʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʛʦʩʧʦʜʘʨ - 

ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʎʽ ʤʦʜʝʣʽ ʪʚʘʨʠʥ ʻ çʣʘʢʤʫʩʦʚʦ  ʁ

ʨʝʘʢʮʽʻʶè ʚʟʘʻʤʦʜʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽ ʟʜʘʪʥʽ ʧʦʷʩʥʠʪʠ 

ʧʨʠʯʠʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ NTS ʩʝʨʦʚʘʨʽʚ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ 

ʢʦʥʮʝʧʮʽʡ ʫ ʙʘʢʪʝʨʽʘʣʴʥʦʤʫ ʧʘʪʦʛʝʥʝʟʽ ʘʙʦ ʧʨʠʨʦʜʞʝʥʦʤʫ ʽʤʫʥʽʪʝʪʽ [31, 32]. 

ʉʘʣʴʤʦʥʝʣʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤ ʧʝʨʦʨʘʣʴʥʦ (ʽʥʬʽʢʫʶʯʘ ʜʦʟʘ ʥʝ 

ʤʝʥʰʝ 1000 ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ), ʜʦʩʷʛʘʶʪʴ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʜʝ  ̔

ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ɹʘʢʪʝʨʽʾ, ʟʘʚʜʷʢʠ ʬʘʢʪʦʨʘʤ ʘʜʛʝʟʽʾ, 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʨʦʥʠʢʘʶʪʴ ʚ ʾʾ ʛʣʠʙʦʢʽ ʰʘʨʠ, ʜʝ 

ʟʘʭʦʧʣʶʶʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʚ ʥʠʭ ʨʦʟʤʥʦʞʫʶʪʴʩʷ. ʇʨʠ ʨʫʡʥʫʚʘʥʥʽ 

ʤʘʢʨʦʬʘʛʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ. ɿʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ 
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ʚʘʞʣʠʚʘ ʜʣʷ ʚʠʭʦʜʫ ʬʘʢʪʦʨʽʚ (ʪʘʢʠʭ, ʷʢ ʪʝʪʨʘʪʦ̔ʥʘʪ), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩɹʷ ʚ 

ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʜʞʝʨʝʣ ʜʣʷ NTS ʪʘ ʥʘʜʘʶʪʴ ʽʬʝʢʮʽʡʥʦʤʫ ʘʛʝʥʪʫ ʤʦʞʣʠʚʽʩʪʴ 

ʟʨʦʩʪʘʪʠ ʥʘ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽ ʾ ʢʠʰʝʯʥʠʢʘ. ʈʘʟʦʤ ʟ ʮʠʤ, ʙʘʢʪʝʨʽʾ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʩʚʦʻ ʚʣʘʩʥʝ ʧʦʛʣʠʥʘʥʥʷ ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ, ʧʝʨʝʪʠʥʘʶʯʠ 

ʝʧʽʪʝʣʽʘʣʴʥʠʡ ʙʘʨ'ʻʨ ʯʝʨʝʟ M-ʢʣʽʪʠʥʠ, ʷʢʽ ʣʝʞʘʪʴ ʥʘʜ ʣʽʤʬʦʾʜʥʠʤʠ ʪʢʘʥʠʥʘʤʠ 

ʢʠʰʝʯʥʠʢʘ ʽ ʚʽʜʦʤʽ ʷʢ ʇʝʡʻʨʦʚʽ ʙʣʷʰʢʠ. ɿʘʛʠʙʝʣʴ ʩʘʣʴʤʦʥʝʣ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʚʽʣʴʥʝʥʥʷʤ ʝʥʜʦʪʦʢʩʠʥʫ, ʷʢʠʡ, ʢʨʽʤ ʟʘʛʘʣʴʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ, 

ʚʠʢʣʠʢʘʻ ʜʽʘʨʝʶ, ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦ-ʩʦʣʴʦʚʦʛʦ ʦʙʤʽʥʫ ʽ ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʚ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʢʠʰʝʯʥʠʢʘ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʛʦʩʪʨʦʛʦ 

ʉɯɿʂ ʫ ʣʶʜʝʡ, ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʩʚʠʥʝʡ ʪʘ ʩʚʽʡʩʴʢʦʾ ʧʪʠʮʽ, ʘʣʝ ʫ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ (ʧʨʠ ʟʥʠʞʝʥʥʽ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʽ ʚʠʩʦʢʽʡ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʟʙʫʜʥʠʢʘ) 

ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʙʘʢʪʝʨʽʻʤʽʾ ʟ ʫʨʘʞʝʥʥʷʤ ʢʽʩʪʦʢ, ʩʫʛʣʦʙʽʚ, ʤʦʟʢʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ [33-36]. 

ʉʠʤʧʪʦʤʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʯʝʨʝʟ 10-18 ʛʦʜʠʥ ʧʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʟʙʫʜʥʠʢʘ 

ʚ ʦʨʛʘʥʽʟʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʽʘʨʝʾ ʫ ʤʘʣʝʥʴʢʠʭ ʜʽʪʝʡ ʽ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʟʥʘʯʥʝ ʟʥʝʚʦʜʥʝʥʥʷ. ɿʘʟʚʠʯʘʡ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʪʽʢʘʻ ʟʘ 

ʪʠʧʦʤ ʪʦʢʩʠʢʦʽʥʬʝʢʮʽʾ ʪʘ ʯʝʨʝʟ 3-5 ʜʥʽʚ ʟʘʢʽʥʯʫʻʪʴʩʷ ʦʜʫʞʘʥʥʷʤ [37-40]. 

ʇʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʩʘʣʴʤʦʥʝʣʴʦʟʘʭ ʘʙʦ ʥʝ ʜʘʻ ʝʬʝʢʪʫ, ʘʙʦ, 

ʯʘʩʪʽʰʝ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʦʚʞʝʥʥʷ ʛʦʩʪʨʦʛʦ ʧʝʨʽʦʜʫ ʽ ʟʥʘʯʥʦʛʦ 

ʧʦʯʘʩʪʽʰʘʥʥʷ ʚʠʧʘʜʢʽʚ ʙʘʢʪʝʨʽʦʚʠʜʽʣʝʥʥʷ ʚ ʧʝʨʽʦʜʽ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʽʾ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʯʠʥʷʻ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʢʠʰʢʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ. ʊʦʤʫ ʧʨʠʟʥʘʯʝʥʥʷ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ ʥʝʫʩʢʣʘʜʥʝʥʠʭ ʚʠʧʘʜʢʘʭ ʉɯɿʂ ʥʝʜʦʮʽʣʴʥʝ [41]. 

ʋ ʩʘʣʴʤʦʥʝʣʠ ʻ ʢʽʣʴʢʘ ʤʝʭʘʥʽʟʤʽʚ, ʱʦʙ ʢʦʥʢʫʨʫʚʘʪʠ ʟʘ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽʶ 

ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʘʣʝʥʥʷ ʚ ʢʠʰʝʯʥʠʢʫ ʟʘʢʽʥʯʫʻʪʴʩʷ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʣʽʧʦʢʘʣʽʥʫ 2 (ʥʝʡʪʨʦʬʽʣ-ʞʝʣʘʪʠʥʘʟʦ-ʧʦʚ'ʷʟʘʥʠʡ ʣʽʧʦʢʘʣʽʥ 

(NGAL)) ð ʙ̔ ʣʢʘ, ʷʢʠʡ ʽʟʦʣʶ ̒ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʩʽʜʝʨʦʬʦʨʥʠʡ ʝʥʪʝʨʦʙʘʢʪʠʥ, 

ʥʝʦʙʭʽʜʥʠʡ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽ ʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʣʽʟʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, 

ʩʘʣʴʤʦʥʝʣʴʦʟʥʠʡ ʩʽʜʝʨʦʬʦʨʥʠʡ ʝʥʪʝʨʦʙʘʢʪʠʥ, ʥʝ ʽʟʦʣʴʦʚʘʥʠʡ ʣʽʧʦʢʘʣʽʥʦʤ 2, 

ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʩʘʣʴʤʦʥʝʣʘʤ ʚ ʢʦʣʦʥʽʟʘʮʽʾ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʝʨʝʜ ʽʥʰʠʤʠ 

ʚʠʜʘʤʠ ʙʘʢʪʝʨʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʥʚʘʟʽʾ ʢʣʽʪʠʥ ʩʘʣʴʤʦʥʝʣʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʭʽʜ 
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ʨʝʘʢʪʠʚʥʠʭ ʢʠʩʥʝʚʠʭ ʬʦʨʤ (ROS), ʷʢʽ ʨʝʘʛʫʶʪʴ ʟ ʪʦ̔ʩʫʣʴʬʘʪʦʤ, ʚʠʨʦʙʣʝʥʠʤ 

ʤʽʢʨʦʙʽʦʤʘʪʝʨʽʻ  ʁ (ʜʠʭʘʣʴʥʠʡ ʚʽʜʭʽʜ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʪʝʪʨʘʪʦ̔ʥʘʪʫ ʚ ʧʦʨʦʞʥʠʥʽ ʢʠʰʝʯʥʠʢʘ. Tʝʪʨʘʪʦ̔ʥʘʪ ʥʝʦʙʭʽʜʥʠʡ ʩʘʣʴʤʦʥʝʣʘʤ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʽ ʧʽʜʪʨʠʤʢʠ ʘʥʘʝʨʦʙʥʦʛʦ ʘʙʦ ʤʽʢʨʦʘʝʨʦʬʽʣʴʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʩʘʣʴʤʦʥʝʣʠ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʫ ʛʦʩʧʦʜʘʨʷ Sop E-

ʟʘʣʝʞʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʽʪʨʘʪʫ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʘʥʘʝʨʦʙʥʦʤʫ 

ʜʠʭʘʥʥʽ ʽ ʟʙʽʣʴʰʫʚʘʪʠ ʨʦʟʤʥʦʞʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʪʘ ʽʥʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʦʜʠʥʠ Enterobacteriaceae. ʎʽ ʪʘ ʽʥʰʽ ʟʤʽʥʠ ʜʦʟʚʦʣʷʶʪʴ ʩʘʣʴʤʦʥʝʣʘʤ 

ʚʠʧʝʨʝʜʠʪʠ ʟʨʦʩʪʘʥʥʷ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽ ʾ ʢʠʰʝʯʥʠʢʘ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʾʤ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʫ ʽʥʚʘʟʽʶ [42, 43]. 

ʉɯɿʂ-ʽʥʜʫʢʦʚʘʥʝ NTS ʫ ʣʶʜʝʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʦʩʪʨʠʤ ʟʘʧʘʣʝʥʥʷʤ 

ʢʠʰʝʯʥʠʢʘ ʙʝʟ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʟʘ ʙʨʠʞʦʚʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ. 

ɼʦʚʝʜʝʥʦ, ʛʝʥʝʪʠʯʥʦ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʩʘʣʴʤʦʥʝʣ ʤʠʰʽ C57BL/6 ʚʤʠʨʘʶʪʴ ʚʽʜ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ, ʱʦ ʨʦʟʚʠʥʫʣʘʩʷ ʚ ʧʝʯʽʥʮʽ ʽ ʩʝʣʝʟʽʥʮʽ, ʨʘʥʽʰʝ, ʥʽʞ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʷʚʥʝ ʟʘʧʘʣʝʥʥʷ ʚ ʢʠʰʝʯʥʠʢʫ. ʆʜʥʘʢ ʣʽʢʫʚʘʥʥʷ ʤʠʰʝʡ ʮʽʻʾ ʣʽʥʽʾ 

ʩʪʨʝʧʪʦʤʽʮʠʥʦʤ ʚʽʜ ʩʘʣʴʤʦʥʝʣʴʦʟʥʦʾ ʽʥʬʝʢʮʽʾ, ʚʠʢʣʠʢʘʥʦʾ S. typhimurium, 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʩʣʽʧʽʡ ʢʠʰʮʽ, ʷʢʝ, ʚ 

ʩʚʦʁ ʯʝʨʛʫ, ʥʘʜʘʻ 4-ʜʝʥʥʝ ʚʽʢʥʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʙʽʦʪʠ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʡ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʚ ʥʴʦʤʫ, ʧʝʨʰ, ʥʽʞ ʪʚʘʨʠʥʠ ʧʦʤʨʫʪʴ 

ʚʽʜ ʙʘʢʪʝʨʽʻʤʽʾ. ʊʦʤʫ ʮʷ ʤʦʜʝʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʘʩʧʝʢʪʽʚ ʉɯɿʂ-ʽʥʜʫʢʦʚʘʥʦʛʦ NTS ʫ ʤʠʰʝʡ, ʱʦ ʜʦʧʦʤʦʞʝ ʚʩʪʘʥʦʚʠʪʠ ʨʦʣʴ 

ʨʽʟʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ 

[44]. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʷʚʠʣʦ ʚ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ ʤʠʰʝʡ, 

ʧʝʨʝʜʦʙʨʦʙʣʝʥʠʭ ʩʪʨʝʧʪʦʤʽʮʠʥʦʤ ʽ ʚʽʜʯʫʚʘʶʯʠʭ ʥʝʩʪʘʯʫ ʫ ʢʘʩʧʘʟʽ 1 ʽ ʫ 

ʢʘʩʧʘʟ ̔11, ʟʘʧʘʣʝʥʥʷ ʚ ʩʣʽʧʽʡ ʢʠʰʮʽ, ʦʙʫʤʦʚʣʝʥʝ S. typhimurium, ʷʢʝ ʧʦʤʽʪʥʦ 

ʟʤʝʥʰʫʻʪʴʩ.̫ ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝ ʧʦʢʘʟʫʻ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʽʥʬʣʘʤʘʩʦʤʠ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʢʦʣʽʪʫ [45]. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʽ ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʚʝʣʠ ʟʜʘʪʥʽʩʪʴ S. typhimurium ʘʢʪʠʚʫʚʘʪʠ ʽʥʬʣʘʤʘʩʦʤʫ ʚ ʝʧʽʪʝʣʽʾ 

ʢʠʰʝʯʥʠʢʘ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʪʦʨʛʥʝʥʥʽ S. typhimurium ʫ ʧʦʣʷʨʠʟʦʚʘʥʠʡ 
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ʝʧʽʪʝʣʽʡ ʯʘʩʪʠʥʘ ʙʘʢʪʝʨʽʡ ʧʦʪʨʘʧʣʷʻ ʚ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʽ ʫʪʚʦʨʶʻ SCV, ʟ 

ʷʢʦʾ ʙʘʢʪʝʨʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʮʠʪʦʟʦʣʴ. ʎʠʪʦʟʦʣʴʥʘ S. typhimurium ʘʢʪʠʚʫʻ 

ʽʥʬʣʘʤʘʩʦʤʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʭʦʜʫ IL-18 ʪʘ ʽʥʜʫʢʮʽʾ ʧʽʨʦʧʪʦʟʥʦʛʦ 

ʥʝʢʨʦʟʫ ʢʣʽʪʠʥ ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʪʦʨʛʥʝʥʥʷʤ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ ʟ ʚʠʩʦʢʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʙʘʢʪʝʨʽʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʘʢʪʠʚʘʮʽʾ IL-18 ʫ 

ʤʘʢʨʦʬʘʛʘʭ, ʷʢʘ ʟʫʤʦʚʣʝʥʘ ʢʘʩʧʘʟʦʶ 1, ʜʦʟʨʽʚʘʥʥʷ IL-18 ʚ ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥʘʭ ʚʠʤʘʛʘʻ ʢʘʩʧʘʟʫ 11 ʽ NLRC4 [46, 47]. ɺʽʜʪʦʨʛʥʝʥʥʷ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʮʠʪʦʟʦʣʴʥʽ S. typhimurium, ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʣʽʛʦʚʘʥʠʭ ʽʣʝʘʣʴʥʠʭ ʧʝʪʣʷʭ ʫ ʙʠʢʽʚ, ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ 

ʤʠʰʝʡ ʪʘ ʫ ʤʠʰʝʡ, ʧʝʨʝʜʦʙʨʦʙʣʝʥʠʭ ʩʪʨʝʧʪʦʤʽʮʠʥʦʤ. ʇʦʻʜʥʘʥʥʷ ʪʘʢʠʭ 

ʨʽʟʥʠʭ ʧʨʠʢʣʘʜʽʚ ʧʦʢʘʟʫʻ, ʷʢ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʨʫʣʝʥʪʥʦʩʪʽ 

(ʢʘʧʩʫʣʘ ʘʙʦ ʨʝʛʫʣʶʶʯʠʡ ʙʽʣʦʢ) ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ 

ʨʝʘʢʮʽʡ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ ʽ ʟʤʽʥʶʚʘʪʠ ʢʣʽʥʽʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ [48, 49]. 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʫ ʢʣʽʪʠʥʘʭ ʛʦʩʧʦʜʘʨʷ. Salmonella enterica 

ʻ ʯʘʩʪʠʤ ʟʙʫʜʥʠʢʦʤ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜ ʉɯɿʂ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʯʝʨʝʚʥʦʛʦ ʪʠʬʫ. ʇʽʩʣʷ ʧʨʦʥʠʢʥʝʥʥʷ ʫ 

ʢʣʽʪʠʥʠ ʭʘʟʷʾʥʘ ʘʙʦ ʬʘʛʦʮʠʪʦʟʫ ʩʘʣʴʤʦʥʝʣʘ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʡ ʚʠʞʠʪʠ  ̔

ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ. ʉʘʣʴʤʦʥʝʣʘ ʘʢʪʠʚʥʦ ʤʘʥʽʧʫʣʶʻ ʽʥʬʽʢʦʚʘʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʛʦʩʧʦʜʘʨʷ, ʘ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʻ ʩʠʩʪʝʤʘ ʩʝʢʨʝʮʽ ʾIII ʪʠʧʫ 

(T3SS), ̫ ʢʘ ʟʘʢʦʜʦʚʘʥʘ ʚ ʦʩʪʨʽʚʮʽ ʧʘʪʦʛʝʥʥʦʩʪʽ Salmonella 1 (SPI 1) ʽ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʪʨʘʥʩʧʦʨʪʽ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʚ ʮʠʪʦʧʣʘʟʤʫ ʢʣʽʪʠʥ ʛʦʩʧʦʜʘʨʷ [50]. 

ʌʫʥʢʮʽʷ ʮʠʭ ʙʽʣʢʽʚ ʧʦʣʷʛʘʻ ʚ ʽʥʚʘʟʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʤʫ ʚʠʞʠʚʘʥʥʽ 

ʩʘʣʴʤʦʥʝʣ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʛʝʥʦʤʫ ʜʚʦʭ ʩʠʩʪʝʤ T3SS, ʟʘʢʦʜʦʚʘʥʠʭ ʫ 

ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʭʨʦʤʦʩʦʤʠ, ʚʠʟʥʘʯʠʚ, ʱʦ ʮʽ ʩʠʩʪʝʤʠ ʙʫʣʠ ʧʨʠʜʙʘʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ ʛʝʥʽʚ. ʇʦʪʨʝʙʘ ʚ ʜʚʦʭ ʨʽʟʥʠʭ T3SS, 

ʥʘʧʝʚʥʦ, ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʩʠʩʪʝʤ ʩʝʢʨʝʮʽʾ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʢʽʣʴʢʠ ʽʥʰʽ ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʽ 
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ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʽʡʥ ̔ ʨʝʛʫʣʶʶʯʽ ʤʝʭʘʥʽʟʤʠ, ʡʤʦʚʽʨʥʦ, ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʨʽʟʥʦʛʦ ʥʘʙʦʨʫ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʯʝʨʝʟ 

ʻʜʠʥʠʡ ʘʧʘʨʘʪ [51]. 

ʇʨʠ ʢʦʥʪʘʢʪʽ ʟ ʢʣʽʪʠʥʘʤʠ ʛʦʩʧʦʜʘʨʷ SPI 1 T3SS S. typhimurium 

ʪʨʘʥʩʧʦʨʪʫʻ ʙʽʣʢʠ ʯʝʨʝʟ ʧʣʘʟʤʘʪʠʯʥʫ ʤʝʤʙʨʘʥʫ, ʚʠʢʣʠʢʘʶʯʠ ʽʥʜʫʢʮʽʶ 

ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚ ʢʠʰʝʯʥʠʢʫ ʡ ʘʢʪʠʚʘʮʽʶ ʬʘʛʦʮʠʪʦʟʫ. ʇʦʛʣʠʥʘʥʥʷ 

ʩʘʣʴʤʦʥʝʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʦ ʽ ʙʘʢʪʝʨʽʾ ʩʧʦʯʘʪʢʫ ʧʨʦʞʠʚʘʶʪʴ ʫ ʚʽʣʴʥʦʤʫ 

ʬʘʛʦʩʦʤʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʚ ʷʢʦʤʫ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩ ʜʦʟʨʽʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ 

ʬʦʨʤʫʚʘʥʥʷʤ ʩʘʣʴʤʦʥʝʣʘ-ʤʽʩʪʢʦʾ ʚʘʢʫʦʣʽ (SCV) [52, 53]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʮʴʦʛʦ, SPI 1 T3SS, ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ SCV, ʪʨʘʥʩʧʦʨʪʫʻ ʙʽʣʢʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʚʠʞʠʚʘʥʥʷ ʩʘʣʴʤʦʥʝʣ. ʊʘʢʦʞ ʟʘ 

ʜʦʧʦʤʦʛʦʶ SPI 1 T3SS ʩʘʣʴʤʦʥʝʣʘ ʟʤʽʥʶʻ ʢʽʣʴʢʽʩʪʴ ʣ̔ʧ̔ʜʫ ʽ ʙʽʣʢʘ SCV, 

ʚʠʢʣʠʢʘʶʯʠ ʮʠʪʦʟʦʣʴʥʫ ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʘʢʪʠʥʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʤʝʤʙʨʘʥʦʶ, ʽ 

ʝʥʜʦʩʦʤʘʣʴʥʫ ʪʫʙʫʣʷʮʽʶ ʤʝʤʙʨʘʥʠ ʚʘʢʫʦʣʽ. ɹʽʣʴʰʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ 

ʝʬʝʢʪʦʨʽʚ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ SCV, ʪʦʜʽ ʷʢ ʽʥʰʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʘʧʽʢʘʣʴʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. ɺʠʚʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʢʣʘʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʝʬʝʢʪʦʨʘʤʠ ʽ ʢʣʽʪʠʥʘʤʠ ʛʦʩʧʦʜʘʨʷ ʤʘʻ 

ʜʦʧʦʤʦʛʪʠ ʟʨʦʟʫʤʽʪʠ ʟʘʛʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʚʠʞʠʚʘʥʥʷ 

ʩʘʣʴʤʦʥʝʣ. ʅʠʥʽ ʚʞʝ ʚʠʚʯʝʥʽ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʘʨʩʝʥʘʣʦʤ ʝʬʝʢʪʦʨʥʠʭ 

ʙʽʣʢʽʚ ʩʘʣʴʤʦʥʝʣ ʽ ʟʤʽʥʝʥʠʤʠ ʧʨʦʚʽʜʥʠʤʠ ʰʣʷʭʘʤʠ ʢʣʽʪʠʥ ʛʦʩʧʦʜʘʨʷ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ, ʧʝʨʝʙʫʜʦʚʘ ʮʠʪʦʩʢʝʣʝʪʫ, ʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ, ʤʝʤʙʨʘʥʥʽ ʤʦʜʠʬʽʢʘʮʽʾ, 

ʚʘʢʫʦʣʷʨʥʠʡ ʪʨʘʬʽʢ ʪʘ ʘʫʪʦʬʘʛʽʷ [54, 55]. 

ʊʘʢ, ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʩʘʣʴʤʦʥʝʣʴʦʟʥʦʾ ʽʥʬʝʢʮʽʾ ʝʬʝʢʪʦʨʥʠʡ ʙʽʣʦʢ Sop B 

ʬʦʩʬʘʪʘʟʠ ʽʥʦʟʠʪʦʣʫ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʘ ʧʨʦʚʽʜʥʠʭ ʰʣʷʭʽʚ ʢʣʽʪʠʥʠ, 

ʚʢʣʶʯʘʶʯʠ ʤʝʤʙʨʘʥʥʠʡ ʨʘʬʣʽʥʛ, ʽʥʽʮʽʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʄ-ʢʣʽʪʠʥ ʽ 

ʛʘʣʴʤʫʚʘʥʥʷ ʟʣʠʪʪʷ SCV ʟ̔ ʣʽʟʦʩʦʤʘʤʠ [56]. ɹʘʢʪʝʨʽʘʣʴʥʘ ʽʥʚʘʟʽʷ ʦʙʫʤʦʚʣʝʥʘ 

ʘʢʪʠʚʘʮʽʻʶ Rho-ʬʘʢʪʦʨʘ ɻʊʌ-ʟʘʣʝʞʥʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʘʢʪʠʥʫ ʚ ʤʝʤʙʨʘʥʽ 

ʢʣʽʪʠʥʠ ʛʦʩʧʦʜʘʨʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʦʾ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʘ Sop B. ɼʘʥʠʡ ʝʬʝʢʪʦʨ 

ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʘʥʥʝʢʩʠʥ A 2, ʷʢʠʡ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʨʦʟʙʫʜʦʚʠ ʘʢʪʠʥʫ. ʅʘ SCV, Sop B ʤʦʞʝ ʧʨʦʜʫʢʫʚʘʪʠ ʬʦʩʬʘʪʠʜʠʣʥ̔ʦʟʠʪʦʣ-3-
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ʬʦʩʬʘʪ (PtdIns3P), ʧʝʨʝʙʫʜʫʚʘʚʰʠ RAB 5 ʽ ʬʦʩʬʘʪʠʜʠʣʥ̔ʦʟʠʪʦʣ-3-ʢ̔ʥʘʟʫ 

[57]. ʆʢʨʽʤ ʪʦʛʦ, Sop B ʟʤʝʥʰʫʻ ʨʽʚʝʥʴ ʢʠʩʣʠʭ ʣʽʧʽʜʽʚ ʥʘ SCV, ʷʢʽ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠ Rab ɻʊʌ-ʟʥʠʡ ʪʨʘʬʽʢ ʽ ʧʨʦʪʠʜʽʷʪʠ ʟʣʠʪʪʶ SCV ʟ ʣʽʟʦʩʦʤʘʤʠ. ʑʝ 

ʦʜʥʘ ʬʫʥʢʮʽʷ Sop B ʧʦʚ'ʷʟʘʥʘ ʟ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʘʩʦʮʽʡʦʚʘʥʦ-

ʬʦʣʽʢʫʣʦʩʪʠʤʫʣʶʯʽ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚ ʄ-ʢʣʽʪʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʮʽʾ 

WNT-ɓ-catenin ʩʠʛʥʘʣʫ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ 

NF əB, ʣʛ̔ʘʥʜʫ ʤʝʤʙʨʘʥʥʦʛʦ ʙʽʣʢʘ RANKL (TNFSF11) ʽ ʨʝʮʝʧʪʦʨʘ ʮʴʦʛʦ 

RANKL, ʱʦ ʧʦʣʝʛʰʫʻ ʽʥʚʘʟʽʶ ʩʘʣʤɹʦʥʝʣ [58]. ʇʽʜ ʯʘʩ ʽʥʬʝʢʮʽʾ ʚ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʷʤʠ Sop B ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 

ʤʦʥʦʫʙʽʢʚʽʪʠʣʁ ʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʣʠʰʢʽʚ, ʷʢʝ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚʠʜʘʣʝʥʥʷʤ Sop B ʟ 

ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʧʽʩʣʷ ʧʨʦʥʠʢʥʝʥʥʷ ʙʘʢʪʝʨʽʡ ʚ ʢʣʽʪʠʥʠ [59]. 

ʇʝʨʝʙʫʜʦʚʘ ʮʠʪʦʩʢʝʣʝʪʫ ʘʢʪʠʥʫ ʪʘʢʦʞ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩ ɹ ʧʽʩʣʷ 

ʘʢʪʠʚʘʮʽʾ ʤʘʣʠʭ ɻʊʌ-ʘʟ ï Rho RAC1 ʽ CDC42, ʬʘʢʪʦʨʘ ʦʙʤʽʥʫ ʥʫʢʣʝʦʪʠʜʫ 

ʛʫʘʥʽʥʫ (GEF), SPI 1 ʽ Sop ɽ, SopE 2 [60-62]. ɽʬʝʢʪʦʨʠ ʩʘʣʴʤʦʥʝʣ ʚʠʢʣʠʢʘʶʪʴ 

ʣʦʢʘʣʽʟʦʚʘʥʫ ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʘʢʪʠʥʫ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʬʘʢʪʦʨʠ ʘʢʪʠʚʘʮʽʾ ʷʜʨʘ 

WASP (ʙʽʣʦʢ ʩʠʥʜʨʦʤʫ ɺʽʩʢʦʪʪʘ ð ʆʣʜʨʠʯʘ), WAVE ʽ ʥʝʚʨʘʣʴʥʦʛʦ WAVE 

(NWASP) (ʨʦʜʠʥʠ ʙʽʣʢʽʚ WASP). ʈʠʙʦʣʽʟʦʚʘʥʠʡ ʬʘʢʪʦʨ ɸɼʌ (ARF1 ʛʝʥ) 

GEF (ʬʘʢʪʦʨʠ ʦʙʤʽʥʫ ʛʫʘʥʽʥʦʚʠʭ ʥʫʢʣʝʦʪʠʜʚ̔) ʪʘ ɸRNʆ (ʨʝʮʝʧʪʦʨ ʜʦ 

ʮʠʪʦʭʝʟʽʥʫ 2) ʚʟʘʻʤʦʜʽʶʪʴ ʟ PtdIns3P ʫ ʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ. ɸRNʆ, 

ʘʢʪʠʚʦʚʘʥʠʡ ʧʨʠʻʜʥʘʥʥʷʤ ARF6 (ɻʊʌ-ʧʨʠʻʜʥʘʥʠʡ ARF6), ʘʢʪʠʚʫʻ ɻʊʌ-

ʘʟʥʠʡ ARF1, ʷʢʠʡ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʫʯʘʻ WAVE-ʨʝʛʫʣʶʯʠʡ (WRC)-ʟʘʣʝʞʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʘʬʣʽʥʛʫ ʤʝʤʙʨʘʥʠ ʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʚʘʟʽʾ [63]. 

ɯʥʽʮʽʘʮʽʷ GEF ʽ Sop E ʚʠʢʣʠʢʘʻ ʟʘʣʫʯʝʥʥʷ WRC ʽ NWASP, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʘʢʪʠʚʘʮʽʾ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʘʢʪʠʥʦʤ ʙʽʣʢʘ 2/3 (ARP2/3) ʚ ʢʣʽʪʠʥʥʽʡ ʤʝʤʙʨʘʥʽ. ʎʝʡ 

ʧʨʦʮʝʩ ʟʘʢʽʥʯʫʻʪʴʩʷ ʣʦʢʘʣʽʟʦʚʘʥʦ ʁ ʧʦʣʽʤʝʨʠʟʘʮʽʻʶ ʘʢʪʠʥʫ ʽ ʤʝʤʙʨʘʥʥʠʤ 

ʨʘʬʣʽʥʛʦʤ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʙʘʢʪʝʨʽʡ ʚʩʝʨʝʜʠʥʫ ʥʝʬʘʛʦʮʠʪʘʨʥʠʭ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʫʪʚʦʨʝʥʥ ʁʚʘʢʫʦʣʽ [64, 65]. 

ɯʥʪʝʨʥʘʣʟ̔ʘʮ̔ʁ  ʙʘʢʪʝʨʽʡ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʜʽ ̫ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ Sip A ʽ 

Sip C, ʷʢʽ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʘʢʪʠʥʫ ʚ ʤʽʩʮʽ ʚʩʪʘʚʢʠ T3SS 

ʪʨʘʥʩʣʦʢʦʥʘ (Sip C ʻ ʦʜʥʠʤ ʟ ʢʦʤʧʦʥʝʥʪʽʚ) [66]. Sip A ʧʨʠʛʥʽʯʫʻ 
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ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʶ ʘʢʪʠʥʫ ʥʘ ʤʽʩʮʽ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʚʭʦʜʫ ʚ ʝʧʽʪʝʣʽʘʣʴʥʽ 

ʢʣʽʪʠʥʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʡ ʽʥʚʘʟʽʾ ʙʘʢʪʝʨʽʡ, ʘ Sip C ʥʘ ʤʽʩʮʽ 

ʚʩʪʘʚʢʠ ʪʨʘʥʩʣʦʢʦʥʘ ʧʦʚ'ʷʟʫʻ ʡ ʫʪʚʦʨʶʻ ʷʜʨʦ ʘʢʪʠʥʫ [67]. ʆʢʨʽʤ ʪʦʛʦ, Sip C 

ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʽ ʟ ʧʨʦʤʽʞʥʠʤʠ ʥʠʪʢʘʤʠ ʙʽʣʢʘ [68]. ʇʽʩʣʷ ʧʨʦʥʠʢʥʝʥʥʷ 

ʙʘʢʪʝʨʽʡ ʚ ʢʣʽʪʠʥʠ ʛʦʩʧʦʜʘʨʷ ʙʫʜʦʚʘ ʮʠʪʦʩʢʝʣʝʪʫ ʚʽʜʥʦʚʣʶʻʪʴʩʷ: ʙʽʣʢʦʚʠʡ 

ʢʦʤʧʣʝʢʩ SptP, ʱʦ ʘʢʪʠʚʫʻ ɻʊʌ-ʘʟʫ, ʧʦʚʥʽʩʪʶ ʟʤʽʥʶʻ ʘʢʪʠʚʥʽʩʪʴ RAC1 ʽ 

CDC42 Sop E, SopE 2, Sop B, Sip A ʪʘ ʽʥʘʢʪʠʚʫʻʪʴʩʷ ʧʨʦʪʝʦʩʦʤʘʣʴʥʦ ʁ

ʜʝʛʨʘʜʘʮʽʻʶ [69, 70]. 

 

1.2 ɸʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʷʢ ʩʫʯʘʩʥʘ ʧʨʦʙʣʝʤʘ ʤʝʜʠʮʠʥʠ 

 

ʐʚʠʜʢʘ ʧʦʷʚʘ ʨʝʟʠʩʪʝʥʪʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʫʩʴʦʤʫ 

ʩʚʽʪʽ, ʻ ʟʘʛʨʦʟʦʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʜʦʮʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʟʣʦʚʞʠʚʘʥʥʷʤ ʮʠʤʠ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʙ 

ʤʦʛʣʠ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. 

ʆʜʥʽʻʶ ʟ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʣʽʢʫʚʘʥʥʽ ʽʥʬʝʢʮʽʡʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʘ ʚʠʥʠʢʘʻ 

ʟʘ ʨʘʭʫʥʦʢ ʥʝʜʦʮʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʪʽʡʢʦʩʪʽ ʫ ʙʘʢʪʝʨʽʡ. ʋ ʜʘʥʠʡ ʯʘʩ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʘʢʪʝʨʽʡ ʜʦ ʙʝʪʘ-ʣʘʢʪʘʤʥʠʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ, ʟʦʢʨʝʤʘ ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ ʽ ʢʘʨʙʘʧʝʥʝʤʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʦʩʧʽʪʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ, ʦʩʦʙʣʠʚʦ ʚʠʢʣʠʢʘʥʠʭ 

ʧʦʣʽʤʽʢʨʦʙʥʦʶ ʬʣʦʨʦʶ [71]. ʇʦʷʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ 

ʘʪʠʙʽʦʪʠʢʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʮʽʾ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ 

(ʢʘʨʙʘʧʝʥʝʤʘʟ). ʆʩʪʘʥʥʽ ʟʜʘʪʥʽ ʧʦʚʥʽʩʪʶ ʨʫʡʥʫʚʘʪʠ ʪʘ ʽʥʘʢʪʠʚʫʚʘʪʠ ʤʦʣʝʢʫʣʫ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʘʙʦ ʩʧʝʮʠʬʽʯʥʦ ʨʝʘʛʫʚʘʪʠ ʟ ʘʥʪʠʙʽʦʪʠʢʦʤ ʪʘ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʽ ʧʦʨʫʰʫʚʘʪʠ ʡʦʛʦ ʘʬʽʥʥʽʩʪʴ ʜʦ ʤʽʰʝʥʽ, ʘʙʦ, ʟʚ'ʷʟʫʶʯʠʩʴ ʟ 

ʤʦʣʝʢʫʣʦʶ ʧʨʝʧʘʨʘʪʫ, ʥʝ ʜʦʟʚʦʣʷʪʠ ʡʦʤʫ ʧʨʠʻʜʥʫʚʘʪʠʩʷ ʜʦ ʤʽʰʝʥʽ. ʅʝ ʤʝʥʰ 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʟ ʧʨʠʚʦʜʫ ʢʣʽʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʛʣʽʢʦʧʝʧʪʠʜʽʚ, ʘ ʩʘʤʝ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʪʝʡʢʦʧʣʘʥʽʥʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʦʣʘʪʠ 

ʚʘʞʢ ̔ʽʥʬʝʢʮʽʡʥ ̔ʧʨʦʮʝʩʠ, ʚʠʢʣʠʢʘʥ ̔ʛʨʘʤʧʦʟʠʪʠʚʥʦʶ ʢʦʢʦʚʦʶ ʤʽʢʨʦʬʣʦʨʦʶ. 

ʆʜʥʘʢ ʚʯʝʥʠʤʠ ʦʧʠʩʫʶʪʴʩʷ ʚʠʧʘʜʢʠ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʪʘʬʽʣʦʢʦʢʦʚʠʭ ʪʘ ʝʥʪʝʨʦʢʦʢʦʚʠʭ ʽʥʬʝʢʮʽʡ 

ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʫ ʙʘʢʪʝʨʽʡ ʤʝʭʘʥʽʟʤʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʟʘ ʪʠʧʦʤ ʫʪʚʦʨʝʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ çʰʫʥʪʘè [72]. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʥʘʛʣʷʜʫ ʟʘ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʦʙʦʪʫ 

ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʚʯʝʥʥʷ 

ʛʝʥʝʪʠʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 

ʧʨʦʚʦʜʠʪʠ ʝʬʝʢʪʠʚʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ, ʘ ʡ ʚʠʷʚʣʷʪʠ ʜʚʘ ʦʩʥʦʚʥʠʭ 

ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʝʧʽʜʝʤʽʯʥʦ ʟʥʘʯʫʱʠʭ ʧʦʜʽʡ: ʟʘʥʝʩʝʥʥʷ 

ʟʙʫʜʥʠʢʘ ʚ ʧʦʧʫʣʷʮʽʶ ʨʠʟʠʢʫ ʟʟʦʚʥʽ ʽ ʩʧʨʷʤʦʚʘʥʫ ʧʝʨʝʙʫʜʦʚʫ ʧʦʧʫʣʷʮʽʾ 

ʟʙʫʜʥʠʢʘ in situ (ʩʧʦʥʪʘʥʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʜʨʝʡʬ) [73, 74]. 

ɻʝʥʠ ʢʘʨʙʘʧʝʥʝʤʘʟ, ʛʽʜʨʦʣʟ̔ʫʯʁʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʯʦʪʠʨʴʦʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʢʣʘʩʽʚ (ɸ, ʉ, D - ʩʝʨʠʥʦʚʠʡ ʪʠʧ, ɺ - ʤʝʪʘʣʦ-ɓ-

ʣʘʢʪʘʤʘʟʠ), ʯʘʩʪʦ ʟʯʝʧʣʝʥʽ ʟ ʽʥʰʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʚʢʣʶʯʝʥʽ ʜʦ ʩʢʣʘʜʫ ʚʠʩʦʢʦʤʦʙʽʣʴʥʠʭ ʽʥʪʝʛʨʦʥʽʚ, 

ʟʜʘʪʥʠʭ ʰʚʠʜʢʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʷ ʤʽʞ ʙʘʢʪʝʨʽʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʽʜ ʽ 

ʪʨʘʥʩʧʦʟʦʥʽʚ (ʨʠʩ. 1.1) [75, 76].  

ʊʘʢ, ʛʝʥʠ blaKPC, ʱʦ ʢʦʜʫʶʪʴ ʩʝʨʠʥʦʚʽ ʢʘʨʙʘʧʝʥʝʤʘʟʠ ɺʈʍ (ʤʦʣʝʢʫʣʷʨʥʠʡ 

ʢʣʘʩ ɸ), ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʦʷʚʣʷʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʧʝʥʽʮʠʣʽʥʽʚ, 

ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ I-IV ʧʦʢʦʣʽʥʴ ʽ ʢʘʨʙʘʧʝʥʝʤʠ, ʯʘʩʪʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʤʦʙʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʪʨʘʥʩʧʦʟʦʥʠ Tn4401-ʪʠʧʫ), ʪʦʤʫ ʢʨʽʤ ʢʣʦʥʘʣʴʥʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʤʦʞʣʠʚʝ ʾʭ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʤʽʞ ʰʪʘʤʘʤʠ. ʆʭʘ-ɓ-

ʣʘʢʪʘʤʘʟʠ ʟ ʢʘʨʙʘʧʝʥʝʤʘʟʥʦ ʁʘʢʪʠʚʥʽʩʪʶ (ʤʦʣʝʢʫʣʷʨʥʠʡ ʢʣʘʩ D) ʢʦʜʫʶʪʴʩʷ 

9 ʢʣʘʩʪʝʨʘʤʠ ʛʝʥʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʽʥʪʝʛʨʦʥʘʭ ʽ ʣʝʛʢʦ ʚʙʫʜʦʚʫʶʪʴʩʷ ʫ 

ʧʣʘʟʤʽʜʠ ʘʙʦ ʭʨʦʤʦʩʦʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʤʽʥʫ ʮʠʤʠ ʛʝʥʘʤʠ ʷʢ ʚʩʝʨʝʜʠʥʽ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ ʦʜʥʦʛʦ ʚʠʜʫ, ʪʘʢ ʽ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʤʽʞ Acinetobacter ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʨʦʜʠʥʠ Enterobacteriaceae [77].  
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ʈʠʩ. 1.1. ʂʣʘʩʠʬʢ̔ʘʮ̫̔ ʢʘʨʙʘʧʝʥʝʤʘʟ (ʟʘ ʜʘʥʠʤʠ ɼ.ɺ. ʊʘʧʘʣʴʩʢʦʛʦ, 

ɺ. ɸ. ʆʩʠʧʦʚʘ, ʉ.ɺ. ɾʘʚʦʨʦʥʢʘ). 

 

 ɸʢʪʠʚʥʽʩʪʴ ʤʝʪʘʣʦ-ɓ-ʣʘʢʪʘʤʘʟ (ʄɹʃ) VIM-1, VIM-2 ʽ NDM-1 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʽ ʧʝʥʽʮʠʣʽʥʽʚ, ʧʨʠ ʮʴʦʤʫ VIM-1 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʝʥʝʪʠʯʥʽʡ ʢʘʩʝʪʽ ʽʥʪʝʛʨʦʥʫ 1-ʛʦ ʢʣʘʩʫ, ʘ VIM-2, ʤʘʶʯʠ 

ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʛʦʤʦʣʦʛʽʾ ʟ VIM-1, ʢʦʜʫʻʪʴʩʷ ʛʝʥʝʪʠʯʥʦ ʁ ʢʘʩʝʪʦʶ, 

ʨʦʟʪʘʰʦʚʘʥʦ ʁ ʥʘ ʥʝʢʦʥ'ʶʛʘʪʠʚʥ̔ʡ ʧʣʘʟʤʜ̔̔. ɺʦʜʥʦʯʘʩ, ʄɹʃ NDM-1 

ʢʦʜʫʻʪʴʩʷ ʧʣʘʟʤʽʜʥʠʤ ʛʝʥʦʤ ʽ ʩʭʠʣʴʥʘ ʜʦ ʘʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʝʨʝʥʝʩʝʥʥʷ ʤ̔ ʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ [78].  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʩʪʘʮʽʦʥʘʨʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ 

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Klebsiella spp., P. aeruginosa, 

Acinetobacter spp., E. coli), ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʧ̔ ʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ, ʟʘʭʚʦʨʶʚʘʥʴ ʐʂʊ ʪʘ ʩʝʯʦ-ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ [79]. 

ʂɸʈɹɸʇɽʅɽʄɸɿʀ 
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ʅʠʥʽ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʽ ʩʢʦʦʨʜʠʥʦʚʘʥʽ ʟʫʩʠʣʣʷ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ 

ʧʦʣʽʪʠʢʠ, ʦʥʦʚʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʢʨʦʢʽʚ ʜʣ ̫

ʧʦʜʦʣʘʥʥʷ ʮʽʻʾ ʢʨʠʟʠ. 

ʅʝʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʛʨʫʧʠ ʘʥʪʠʙʽʦʪʠʢʽʚ ʘʙʦ ʜʦʟʠ ʥʝ ʤʘʻ ʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʢʦʨʠʩʪ ̔ʽ ʥʘʚʽʪʴ ʫʩʢʣʘʜʥʶ  ̒ʣʽʢʫʚʘʥʥʷ. ʉʫʙʽʥʛʽʙʽʪʦʨʥʽ ʘʙʦ ʩʫʙʪʝʨʘʧʝʚʪʠʯʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʪʘ ʧʦʩʠʣʶʚʘʪʠ 

ʤʫʪʘʛʝʥʝʟ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʽʨʫʣʝʥʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʢʪʝʨʽʡ, 

ʘ ʪʘʢʦʞ ʩʧʨʠʷ ̒ʨʦʟʚʠʪʢʫ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʾʾ ʧʦʰʠʨʝʥʥʶ [80].  

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʣ̔ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ ʱʦʜʦ ʟʤʽʥʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʪʠʥ Th17 ʫ ʂɸʃʊ ʜʦʨʦʩʣʠʭ ʤʠʰʝʡ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʪʚʘʨʠʥʘʤ ʢʦʢʪʝʡʣ ʁ ʟ ʯʦʪʠʨʴʦʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʧʨʦʜʦʚʞ ʯʦʪʠʨʴʦʭ 

ʪʠʞʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚʠʚʝʜʝʥʥʷ ʢʠʰʢʦʚʠʭ ʢʦʤʝʥʩʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʧ'ʷʪʠʜʝʩʷʪʠʚʽʜʩʦʪʢʦʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʢʠ ʢʣʽʪʠʥ Th17 ʫ 

ʧʦʧʫʣʷʮʽʾ TCRɓ 
+
 CD4 

+
. 

ʂʦʣʠ ʤʠʰʝʡ ʣʽʢʫʚʘʣʠ ʘʥʪʠʙʽʦʪʠʯʥʠʤ ʢʦʢʪʝʡʣʝʤ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ, ʪʦ ʫ 

ʚʽʮʽ 6-7 ʪʠʞʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ Th17-ʢʣ̔ʪʠʥ ʙʽʣʴʰ ʥʽʞ ʥʘ 80%, ʘ 

ʟʘʣʠʰʢʦʚʽ Th17-ʢʣʽʪʠʥʠ ʤʝʥʰʝ ʧʨʦʜʫʢʫʚʘʣʠ IL-17. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʢʠʰʢʦʚʽ ʙʘʢʪʝʨʽʾ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʜʫʢʮʽʾ Th17, ʘ ʪʘʢʦʞ, ʯʘʩʪʢʦʚʦ, 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ Th17 ʚ ʢʠʰʝʯʥʠʢʫ ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥ. 

ɺʘʥʢʦʤʽʮʠʥ ʻ ʛʣʽʢʦʧʝʧʪʠʜʥʠʤ ʘʥʪʠʙʽʦʪʠʢʦʤ, ʷʢʠʡ ʛʘʣʴʤʫʻ ʧʨʘʚʠʣʴʥʠʡ 

ʩʠʥʪʝʟ ʧʝʧʪʠʜʦʛʣʽʢʘʥʫ ʫ ʢʣʽʪʠʥʥʽʡ ʩʪʽʥʮ ̔ ʧʝʨʝʚʘʞʥʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ 

ʙʘʢʪʝʨʽʡ. ʆʜʥʘʢ ʜʦʚʝʜʝʥʦ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʚʘʥʢʦʤʽʮʠʥʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ 

ʫ ʢʠʰʝʯʥʠʢʫ ʷʢ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʚʠʜʽʚ. ɼʽʡʩʥʦ, 

ʙʘʢʪʝʨʽʘʣʴʥʽ ʩʧʽʣʴʥʦʪʠ ʚ ʢʠʰʝʯʥʠʢʫ ʽʩʥʫʶʪʴ ʫ ʜʫʞʝ ʟʙʘʣʘʥʩʦʚʘʥʽʡ ʨʽʚʥʦʚʘʟʽ, 

ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʫʩʫʥʝʥʥʷ ʦʜʥʽʻʾ ʛʨʫʧʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʪʨʘʪʠ ʨʷʜʫ ʽʥʰʠʭ ʚʠʜʽʚ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʮʽʻʾ ʛʨʫʧʠ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ 

ʚʠʞʠʚʘʥʥʷ. ʆʪʞʝ, ʣʽʢʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʘʤʠ, ʥʘʚʽʪʴ ʟ ʚʫʟʴʢʠʤ ʩʧʝʢʪʨʦʤ ʜʽʾ, 

ʟʫʤʦʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢʽ ʦʨʛʘʥʽʟʤʠ 
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ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʢʣʽʪʠʥ Th17 ʯʠʩʪʦ ʥʘ ʧʽʜʩʪʘʚʽ ʾʭ ʯʫʪʣʠʚʦʩʪʽ 

ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ [81, 82]. 

ʃʽʢʫʚʘʥʥʷ ʜʦʨʦʩʣʠʭ ʘʙʦ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʤʠʰʝʡ ʪʽʣʴʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ 

ʽʥʛʽʙʫʻ ʧʝʨʝʚʘʞʥʦ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʙʘʢʪʝʨʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ Th17 ʢʣʽʪʠʥ. ʅʘʚʧʘʢʠ, ʣʽʢʫʚʘʥʥʷ ʤʝʪʨʦʥʽʜʘʟʦʣʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ 

ʥʘ ʘʥʘʝʨʦʙʠ, ʪʘ ʩʫʣʴʬʘʪʦʤ ʥʝʦʤʽʮʠʥʫ, ʥʘʮʽʣʝʥʠʤ ʥʘ ʛʨʘʤʥʝʛʘʪʠʚʥ ̔ʙʘʢʪʝʨʽ,ʾ 

ʩʫʪʪʻʚʦ ʥʝ ʟʤʝʥʰʫʶ  ̒ʢʽʣʴʢʽʩʪʴ Th17 ʫ ʜʦʨʦʩʣʠʭ ʤʠʰʝʡ ʽ ʧʨʠʟʚʦʜʠʪʴ ʣʠʰʝ ʜʦ 

ʯʘʩʪʢʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ IL-17
+
 CD4

+
 T-ʢʣʽʪʠʥ ʫ ʤʠʰʝʡ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʘʥʪʠʙʽʦʪʠʢʠ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ. ʇʨʦʪʝ ʧʨʠ ʪʘʢʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ IL-22 Th17
+
 ʢʣʽʪʠʥʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ 

Th17
- 

IL-17. ɸʤʧʽʮʠʣʽʥ, ʷʢʠʡ, ʷʢ ʽ ʚʘʥʢʦʤʽʮʠʥ, ʽʥʛʽʙʫʻ ʧʝʨʝʚʘʞʥʦ 

ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʙʘʢʪʝʨʽʾ, ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ Th17- 

ʢʣʽʪʠʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʣʽʢʫʚʘʥʥʷ ʚʘʥʢʦʤʽʮʠʥʦʤ ʪʘ ʘʤʧʽʮʠʣʽʥʦʤ ʚʠʢʣʠʢʘʣʦ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ IgA-ʧʨʦʜʫʢʫʶʯʠʭ ʢʣʽʪʠʥ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʢʠʰʝʯʥʠʢʘ ʫ 2 ʨʘʟʠ, ʘ ʯʘʩʪʢʘ Foxp 3 
+
 ʢʣʽʪʠʥ ʩʝʨʝʜ CD4

+
 T-ʢʣʽʪʠʥ ʫ ʤʠʰʝʡ, 

ʦʙʨʦʙʣʝʥʠʭ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʘʤʧʽʮʠʣʽʥʫ  ʢʦʤʝʥʩʘʣʴʥʠʭ 

ʙʘʢʪʝʨʽʡ, ʷʢʽ ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʽʥʜʫʢʮʽʶ Th17-ʢʣʽʪʠʥ ʫ ʪʦʥʢʽʡ ʢʠʰʮʽ [83, 84]. 

ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ Th17, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥ ̫ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʤʽʢʨʦʙʽʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʢʦʢʽʚ, ʜʠʧʣʦʢʦʢʽʚ ʪʘ ʥʠʪʯʘʪʠʭ ʙʘʢʪʝʨʽʡ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʜʣʷ ʽʥʜʫʢʮʽʾ Th17 ʥʝʦʙʭʽʜʥʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʽʢʨʦʙʽʦʪʠ. 

ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʚʪʨʘʪʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʠʪʯʘʩʪʠʭ 

ʙʘʢʪʝʨʽʡ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʚʘʥʢʦʤʽʮʠʥʦʤ [85-87]. 

ʇʦʨʫʰʝʥʥʷ ʩʢʣʘʜʫ ʤʽʢʨʦʙʽʦʪʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʚʘʥʢʦʤʽʮʠʥʦʤ ʟʥʠʞʫʻ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʂʃɾʂ ʚ ʢʠʰʝʯʥʠʢʫ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʩʪʠʤʫʣʷʮʽʶ 

GPR 43 ʥʘ ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥʘʭ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʧʨʠʯʠʥʦʶ 

ʩʢʦʨʦʯʝʥʥʷ ʮʽʻʾ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ. ʇʨʦʪʝ ʧʨʠ 

ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʚʘʥʢʦʤʽʮʠʥʦʤ  ̔ ʂʃɾʂ ʢʽʣʴʢʽʩʪʴ ʊreg-ʢʣʽʪʠʥ ʫ 

ʪʦʚʩʪʽʡ ʢʠʰʮʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ʎʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʣʽʢʫʚʘʥʥʷ 
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ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʤʦʞʝ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʊreg-ʢʣʽʪʠʥ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, 

ʟʤʝʥʰʠʚʰʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʂʃɾʂ ʫ ʜʠʩʪʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ [88].  

ʈʘʟʦʤ ʟ ʮʠʤ, ʘʥʪʠʪʽʣʦʦʧʦʩʝʨʝʜʢʦʚʘʥʝ ʟʥʠʞʝʥʥʷ ʊ-ʨʝʛʫʣʷʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ʥʝ ʚʠʢʣʠʢʘʻ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ ʫ ʤʠʰʝʡ, ʦʜʥʘʢ ʟʙʽʣʴʰʫʻ 

ʪʷʞʢʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʽʥʬʝʢʮʽʡʥʦʛʦ ʢʦʣʽʪʫ. ʊʦʤʫ, ʷʢʱʦ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ 

ʘʥʪʠʙʽʦʪʠʢ ʟʥʠʞʫ ̒ ʢʦʥʮʝʥʪʨʘʮʽ ʁ ʂʃɾʂ ʚ ʢʠʰʝʯʥʠʢʫ, ʪʦ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ ʊreg-ʢʣʽʪʠʥ, ʮʝ ʨʦʙʠʪʴ ʛʦʩʧʦʜʘʨʷ ʙʽʣʴʰ 

ʩʧʨʠʡʥʷʪʣʠʚʠʤ ʜʦ ʨʦʟʚʠʪʢʫ ʪʷʞʢʦʛʦ ʭʽʤʽʯʥʦʛʦ ʽʥʜʫʢʦʚʘʥʦʛʦ ʢʦʣʽʪʫ. ʈʘʟʦʤ ʟ 

ʮʠʤ, ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʩʪʨʝʧʪʦʤʽʮʠʥ, ʚʘʥʢʦʤʽʮʠʥ ʘʙʦ 

ʤʝʪʨʦʥʽʜʘʟʦʣ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʢʦʣʽʪʫ, ʩʧʨʠʯʠʥʝʥʦʛʦ 

ʢʠʰʢʦʚʠʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ Citrobacter rodentium ʘʙʦ Salmonella 

enterica serovar Typhimurium (ʨʦʜʠʥʘ Enterobacteriaceae). ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʪʘʢʦʛʦ ʩʘʣʴʤʦʥʝʣʴʦʟʥʦʛʦ ʢʦʣʽʪʫ ʢʦʨʝʣʶʻ ʟ 

ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʩʢʣʘʜʽ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʪʘ ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʂʃɾʂ ʫ ʢʠʰʝʯʥʠʢʫ [89]. 

ʃʽʢʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʪʘʢʦʞ ʟʥʠʞʫʻ ʩʪʽʡʢʽʩʪʴ ʝʧʽʪʝʣʽʶ ʢʠʰʝʯʥʠʢʘ 

ʜʦ ʢʦʣʦʥʽʟʘʮʽʾ ʢʠʰʢʦʚʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʨʦʜʠʥʠ Enterobacteriaceae. ʊʘʢ, 

ʢʦʥʮʝʧʮʽʷ "ʢʦʣʦʥʽʟʘʮʽʡʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ" ʧʨʦʪʠ Enterobacteriaceae 

ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʪʨʝʧʪʦʤʽʮʠʥʦʤ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʚʠʱʝʥʥʷʤ ʟʜʘʪʥʦʩʪʽ Salmonella enterica ʜʦ ʢʦʣʦʥʽʟʘʮʽʾ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʣʽʢʫʚʘʥʥʷ ʩʪʨʝʧʪʦʤʽʮʠʥʦʤ ʟʥʠʞʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʂʃɾʂ ʪʘ ʾʭ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʧʽʜʚʠʱʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʢʠʰʝʯʥʠʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʡʦʤʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʤʘʨʢʝʨʽʚ ʫ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ. ʂʨʽʤ ʪʦʛʦ, ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ 

ʤʠʰʝʡ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʩʪʨʝʧʪʦʤʽʮʠʥ ʘʙʦ ʤʝʪʨʦʥʽʜʘʟʦʣ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʣʝʛʢʽ 

ʟʘʧʘʣʴʥʽ ʽʥʬʽʣʴʪʨʘʪʠ ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ ʪʘ ʧʨʠʨʦʜʥʠʭ ʢʽʣʝʨʽʚ. ʋ ʣʶʜʝʡ 

ʧʦʚʪʦʨʥʽ ʢʫʨʩʠ ʘʥʪʠʙʽʦʪʠʢʽʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʩʠʥʜʨʦʤʫ 

ʧʦʜʨʘʟʥʝʥʦʛʦ ʢʠʰʝʯʥʠʢʘ (IBS), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ 

ʟʘʧʘʣʝʥʥʷ, ʜʽʘʨʝʻʶ, ʥʠʟʴʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʂʃɾʂ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʫ ʬʝʢʘʣʽʷʭ [90]. 
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ʎ ̔ʬʘʢʪʠ ʜʦʚʦʜʷʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʦʛʦ, ʱʦ ʘʥʪʠʙʽʦʪʠʢʠ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ 

ʽʤʫʥʥʠʡ ʛʦʤʝʦʩʪʘʟ, ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʮʝʥʪʽʚ ʂʃɾʂ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʣʝʥʥ ̫ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ. ʎʝʡ ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʢʦʣʽʪʫ ʽ ʯʘʩʪʢʦʚʦ ʟʥʠʟʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʢʦʣʦʥʽʟʘʮʽʾ Enterobacteriaceae, ʷʢʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʡ ʟʘʧʘʣʝʥʥʷ, 

ʪʘʢʠʭ ʷʢ ʥʽʪʨʘʪʠ, ʤʦʞʫʪʴ ʚʠʙʽʨʢʦʚʦ ʧʽʜʩʠʣʶʚʘʪʠ ʩʚʽʡ ʨʽʩʪ ʫ ʢʠʝhʯʥʠʢʫ. 

ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ 2476 ʛʝʥʦʤʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʩʽ ʬʽʣʦʛʝʥʝʪʠʯʥʽ 

ʫʛʨʫʧʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʽ ʫ ʤʽʢʨʦʙʽʦʪʽ ʢʠʰʝʯʥʠʢʘ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʽ ʢʦʜʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʥʽʪʨʘʪʨʝʜʫʢʪʘʟʠ, ʯʘʩʪʽʰʝ ʧʨʠʩʫʪʥʽ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Enterobacteriaceae. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʫʢʮʽʷ ʥʪ̔ʨʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʘʤʠ, ʤʦʞʝ ʚʠʙʽʨʢʦʚʦ ʩʧʨʠʷʪʠ 

ʟʨʦʩʪʘʥʥʶ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʪʽʣʴʢʠ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʙʽʣʴʰ ʩʭʠʣʴʥʽ ʢʦʜʫʚʘʪʠ 

ʬʝʨʤʝʥʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʘʢʮʝʧʪʦʨʘ ʝʣʝʢʪʨʦʥʽʚ [91]. 

ʊʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ, ʱʦ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʜʫʮʝʥʪʽʚ ʂʃɾʂ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʤʠʰʝʡ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʘʣʝʨʛʽʯʥʦʾ ʘʩʪʤʠ [92]. 

 

1.3 ɺʧʣʠʚ ʩʘʣʴʤʦʥʝʣ ʥʘ ʩʢʣʘʜ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʽ ʾʭ ʚʟʘʻʤʦʜʽʷ 

ʟ̔ ʚʨʦʜʞʝʥʠʤʠ ʪʘ ʘʜʘʧʪʠʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʂɸʃʊ 

 

ʐʂʊ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴ ʧʦʥʘʜ 10
15

 ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʚʽʜ 3% 

ʜʦ 5% ʚʘʛʠ ʡʦʛʦ ʪʽʣʘ, ʢʨʽʤ ʪʦʛʦ, ʙʽʣʴʰ ʥʽʞ 10000 ʚʠʜʽʚ ʤʽʢʨʦʙʽʚ ʤʽʩʪʷʪʴʩʷ ʚ 

ʢʣʫʙʦʚʦʤʫ  ̔ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʘʭ ʢʠʰʝʯʥʠʢʘ, ʟ ʷʢʠʭ 99%  ʥʝ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʘʙʦ 

ʧʦʛʘʥʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɹʘʨ'ʻʨʥʘ ʬʫʥʢʮʽʷ ʢʠʰʝʯʥʠʢʘ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʽʢʨʦʙʽʦʪʦʶ, ʩʣʠʟʦʤ, ʝʥʪʝʨʦʮʠʪʘʤʠ ʽ ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʦʶ 

ʣʽʤʬʦʾʜʥʦʶ ʪʢʘʥʠʥʦʶ (ʂɸʃʊ) [93]. ɼʠʩʙʘʣʘʥʩ ʤʽʢʨʦʙʽʦʪʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʟʤʽʥʠ ʚ ʂɸʃʊ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʉɯɿʂ. ʋ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 

ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʢʣʘʩʠ ʨʝʮʝʧʪʦʨʽʚ PAMP (pathogen-associated molecular 

patterns), ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ ʧʘʪʦʛʝʥ-ʘʩʦʮʽʡʦʚʘʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʦʙʨʘʟʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʟʘʡʤʘʶʪʴ ʛʦʣʦʚʥʝ ʤʽʩʮʝ ʫ ʚʨʦʜʞʝʥʦʤʫ ʽʤʫʥʽʪʝʪʽ. ɼʦ ʥʠʭ 
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ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʘʪʝʨʥʨʦʟʧʽʟʥʘʚʘʣʴʥʽ ʨʝʮʝʧʪʦʨʠ (PRR): ʤʝʤʙʨʘʥʥʽ ʪʘ 

ʝʥʜʦʩʦʤʘʣʴʥʽ Toll-like-ʨʝʮʝʧʪʦʨʠ (TLR), ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ NOD-like- 

ʨʝʮʝʧʪʦʨʠ (NLR) ʪʘ ʩʝʥʩʦʨʠ ʚʽʨʫʩʥʠʭ ʈʅʂ ɰ RIG-like-ʨʝʮʝʧʪʦʨʠ (RLR) [94, 

95]. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ S. typhimurium ʽ S. enteritidis ʻ 

ʥʘʡʯʘʩʪʽʰʠʤʠ ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ ʨʦʟʚʠʪʢʫ ʉɯɿʂ, ʷʢʽ ʚ ʽʤʫʥʦʩʪʽʡʢʠʭ 

ʣʶʜʝʡ ʧʨʦʷʚʣʷʶʪʴʩʷ ʜʽʘʨʝʻʶ, ʘ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʫ 

ʪʝʨʤʽʥʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ, ʙʨʠʞʦʚʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʘʭ ʽ 

(ʤʝʥʰ ʧʦʰʠʨʝʥʦ) ʫ ʪʦʚʩʪʽʡ ʢʠʰʮʽ. ʋ ʣʶʜʝʡ ʟʽ ʩʣʘʙʢʠʤ ʽʤʫʥʽʪʝʪʦʤ ʮʽ 

ʩʝʨʦʚʘʨʠ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʽʥʚʘʟʠʚʥʽ ʙʘʢʪʝʨʽʤ̒ʽʾ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʛʦʩʪʨʦʶ 

ʣʠʭʦʤʘʥʢʦʶ, ʘ ʩʠʤʧʪʦʤʠ ʉɯɿʂ ʯʘʩʪʦ ʚʽʜʩʫʪʥʽ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʪʘʭ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʶ ʉɯɿʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʠʰʠʥʠʭ ʤʦʜʝʣʝʡ, 

ʟ'ʷʩʫʚʘʣʦʩʷ, ʱʦ ʧʨʠ ʟʘʨʘʞʝʥʥʽ ʪʚʘʨʠʥ S. typhimurium ʚʠʥʠʢʘʻ ʽʥʚʘʟʠʚʥʘ 

ʽʥʬʝʢʮʽʷ ʚ ʢʨʦʚʦʪʦʮʽ, ʷʢʘ ʥʘʛʘʜʫʻ ʙʘʢʪʝʨʽʤ̒ʽʶ ʫ ʣʶʜʝʡ ʟ ʦʩʣʘʙʣʝʥʠʤ 

ʽʤʫʥʽʪʝʪʦʤ ʽ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʦʛʦ ʬʦʥʫ ʤʠʰʝʡ [96]. ʋ ʚʠʚʝʜʝʥʠʭ 

ʧʦʨʦʜʘʭ ʪʚʘʨʠʥ CBA, ʛʝʥʝʪʠʯʥʦ ʩʪʽʡʢʠʭ ʜʦ ʩʘʣʴʤʦʥʝʣʴʦʟʥʦʾ ʽʥʬʝʢʮʽʾ, 

ʟʙʫʜʥʠʢ ʧʨʦʥʠʢʘʚ ʜʦ ʧʝʯʽʥʢʠ ʽ ʩʝʣʝʟʽʥʢʠ, ʜʝ ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʦʨʛʘʥʽʟʤʫ 

ʧʝʨʝʰʢʦʜʞʘʣʠ ʡʦʛʦ ʨʦʟʤʥʦʞʝʥʥʶ ʽ ʟʚʽʣʴʥʷʣʠ ʦʨʛʘʥʽʟʤ ʚʽʜ ʜʘʥʦʛʦ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʘʛʝʥʪʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, ʫ ʧʦʨʦʜʠ ʤʠʰʝʡ C3H/HeJ, BALB/c 

ʽ C57BL/6, ʛʝʥʝʪʠʯʥʦ ʩʭʠʣʴʥʠʭ ʜʦ ʜʘʥʦʾ ʽʥʬʝʢʮʽʾ, ʟʜʘʪʥʦʩʪʽ ʦʙʤʝʞʫʚʘʪʠ 

ʽʥʬʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʾʭ ʟʘʛʠʙʝʣʽ [97]. 

ʉʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥ ʜʦ ʽʥʬʝʢʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ S. typhimurium, 

ʚʠʟʥʘʯʝʥʘ ʨʽʟʥʠʤʠ ʤʫʪʘʮʽʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʤʠʰʽ C3H/HeJ ʩʪʘʶʪʴ ʛʝʥʝʪʠʯʥʦ 

ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ S. typhimurium ʚʥʘʩʣʽʜʦʢ ʤʫʪʘʮʽʾ ʚ ʛʝʥʝʪʠʯʥʦʤʫ ʢʦʜʽ TLR4, 

ʷʢʠʡ ʨʘʟʦʤ ʟ ʡʦʛʦ ʢʦ-ʨʝʮʝʧʪʦʨʦʤ CD14 ʽ ʬʘʢʪʦʨʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 2 (MD2 

ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ LY96), ʚʠʷʚʣʷʻ ʣʽʧʽʜ ɸ, ʱʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʃʇʉ                       

S. typhimurium [98]. ʎʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʢʘʟʫʻ, ʱʦ ʟʘʜʽʷʥʥʷ ʚ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʷʭ 

ʢʦʤʧʣʝʢʩʫ ʨʝʮʝʧʪʦʨʽʚ TLR4-CD14-MD2 ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʧʽʜ ʯʘʩ ʙʘʢʪʝʨʽʻʤʽʾ. ʍʦʯʘ ʣʽʧʽʜ A S. typhimurium ʛʨʘʻ ʜʦʤʽʥʫʶʯʫ 

ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʙʘʢʪʝʨʽʻʤʽʾ, PAMP, TLR2 ʽ TLR9 ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ 
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ʣʽʧʦʧʨʦʪʝʾʥʠ ʽ ʥʝʤʝʪʠʣʴʦʚʘʥʽ CpG ʜʠʥʫʢʣʝʦʪʠʜʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʦʟʚʠʪʢʫ ʜʠʩʝʤʽʥʦʚʘʥʦʾ ʽʥʬʝʢʮʽʾ ʫ ʤʠʰʝʡ. ʇʨʠʢʣʘʜʦʤ ʚʨʦʜʞʝʥʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʻ ʟʜʘʪʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ TLR5 ʚʠʷʚʣʷʪʠ ʬʣʘʛʝʣʽʥ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 

ʜʞʛʫʪʠʢʘʭ S. typhimurium, ʥʘ ʪʦʤʫ ʝʪʘʧʽ, ʢʦʣʠ ʙʘʢʪʝʨʽʷ ʱʝ ʥʝ ʧʦʪʨʘʧʠʣʘ ʜʦ 

ʢʨʦʚʦʪʦʢʫ, ʧʝʯʽʥʢʠ ʘʙʦ ʩʝʣʝʟʽʥʢʠ [99, 100]. ʎʽʢʘʚʽʤ ʻ ʪʝ, ʱʦ ʤʠʰʽ ʟ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ TLR4 ʧʨʠ ʟʘʨʘʞʝʥʥʽ S. typhimurium ʛʠʥʫʪʴ, ʘ ʤʠh ʽ ʟ ʧʦʚʥʦʶ 

ʚʽʜʩʫʪʥʽʩʪʶ ʚʩʽʭ TLR-ʤʝʜʠʡʦʚʘʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʥʝʜʦʩʪʘʪʥʽʩʪʶ TLR2, TLR4 ʽ 

TLR9 ʟʜʘʪʥʽ ʯʘʩʪʢʦʚʦ ʟʙʝʨʽʛʘʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʾ [101]. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʝʢʩʧʨʝʩʽʷ ʛʝʥʽʚ ʩʠʩʪʝʤʠ ʩʝʢʨʝʮʽʾ III  ʪʠʧʫ (T3SS), ʷʢʽ ʟʘʢʦʜʦʚʘʥʽ ʚ 

ʦʩʪʨʽʚʮʽ ʧʘʪʦʛʝʥʥʦʩʪʽ ʩʘʣʴʤʦʥʝʣʠ (SPI), ʚʠʤʘʛʘʻ TLR-ʟʘʣʝʞʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

SCV, ʷʢʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʤʠʰʝʡ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ TLR4 ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ 

TLR2 ʯʠ TLR9 ʽʥʬʝʢʮʽʡʥʠʤ ʘʛʝʥʪʦʤ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʘʙʦ 

ʟʥʠʟʠʪʠ ʚʠʞʠʚʘʥʥʷ ʧʘʪʦʛʝʥʘ [102, 103]. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

TLR4 ʦʙʫʤʦʚʣʶʻ ʚʠʜʽʣʝʥʥʷ ʮʠʪʦʢʽʥʫ ʽ ʨʦʟʚʠʪʦʢ ʧʨʦʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʯʝʨʝʟ 

ʜʦʜʘʪʢʚʫ ʛʫʤʦʨʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ, ʷʢʘ ʘʢʪʠʚʫʻʪʴʩʷ (ʯʝʨʝʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʰʣʷʭ) ʨʝʘʢʪʠʚʥʠʤʠ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʚ O-ʘʥʪʠʛʝʥʥ̔  

ʃʇʉ [104]. ʎʷ ʘʢʪʠʚʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʧʦʥʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʬʨʘʛʤʝʥʪʫ 3b (C3b) ʥʘ ʧʦʚʝʨʭʥʽ ʙʘʢʪʝʨʽʾ ʽ ʧʽʜʚʠʱʫʻ ʬʘʛʦʮʠʪʦʟ. ɼʦʚʛʽ 

ʣʘʥʮʶʛʠ O-ʘʥʪʠʛʝʥʫ (16-35 ʧʦʚʪʦʨʶʚʘʥʠʭ ʦʜʠʥʠʮʴ) ʚ ʃʇʉ S. typhimurium 

ʩʪʚʦʨʶʶʪʴ ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʤʝʤʙʨʘʥʦʶ ʽ ʩʬʦʨʤʦʚʘʥʠʤ 

ʤʝʤʙʨʘʥʦʘʪʘʢʫʶʯʠʤ ʢʦʤʧʣʝʢʩʦʤ (C5b C6 C7 C8 C9), ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʝʜʠʡʦʚʘʥʦʛʦ ʣ̔ʟʠʩʫ [105]. ʆʜʥʘʢ ʨʦʟʯʠʥʥʠʡ ʧʨʦʜʫʢʪ ʨʦʟʧʘʜʫ 

(C5a), ʷʢʠʡ ʻ ʘʥʘʬʣ̔ʘʪʦʢʩʠʥʦʤ ʽ ʧʨʦʜʫʢʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʢʣʽʪʠʥʠ ʧʽʜ ʯʘʩ ʜʦʜʘʪʢʦʚʦʛʦ ʜʝʧʦʥʫʚʘʥʥʷ, ʻ ʧʦʪʫʞʥʠʤ ʘʪʨʘʢʪʘʥʪʦʤ ʜʣʷ 

ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʝʧʪʠʯʥʦʛʦ ʰʦʢʫ. C5a, ʟʚ'ʷʟʫʶʯʠʩʴ ʟ 

ʨʝʮʝʧʪʦʨʘʤʠ ʤʦʥʦʮʠʪʽʚ, ʟʙʽʣʴʰʫʻ ʨʽʚʝʥʴ ʃʇʉ ʽ ʧʨʦʜʫʢʮʽʶ ʮʠʪʦʢʽʥʽʚ: 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ (TNF) ʪʘ ʽʥʪʝʨʣʝʡʢʽʥʫ 6 (IL 6) [106]. ɿʽʩʪʘʚʣʷʶʯʠ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʩʘʣʴʤʦʥʝʣʴʦʟʥʦʾ 

ʙʘʢʪʝʨʽʻʤʽʾ ʥʘ ʪʚʘʨʠʥʘʭ, ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ ʣʶʜʝʡ ʟ ʦʩʣʘʙʣʝʥʠʤ 

ʽʤʫʥʽʪʝʪʦʤ, ʘ ʪʘʢʦʞ ʚʽʜ ʭʚʦʨʠʭ ʥʘ ʙʘʢʪʝʨʽʤ̒ʽʶ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ 
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ʤʠʰʽ ʥʘ ʰʽʩʪʴ ʧʦʨʷʜʢʽʚ ʩʪʽʡʢʽʰʽ ʜʦ ʃʇʉ-ʟʫʤʦʚʣʝʥʦʛʦ ʩʝʧʪʠʯʥʦʛʦ ʰʦʢʫ, ʥʽʞ 

ʣʶʜʠ. ʊʦʤʫ ʣʶʜʠ ʟ ʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʟʘʭʚʦʨʽʶʪʴ ʩʝʧʪʠʯʥʠʤ ʰʦʢʦʤ 

ʥʘʚʽʪʴ ʪʦʜʽ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʚ ʢʨʦʚʽ ʘʙʦ ʦʨʛʘʥʘʭ ʙʫʜʝ ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ, 

ʥʽʞ ʫ ʤʠʰʝʡ [107]. 

ʇʽʜ ʯʘʩ ʙʘʢʪʝʨʽʻʤʽʾ, ʩʧʨʦʚʘʢʦʚʘʥʦʾ S. typhimurium, ʜʦ TLR ʽ ʜʦʜʘʪʢʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʪʘʢʦʞ ʧʨʠʻʜʥʫʻʪʴʩʷ ʛʨʫʧʘ ʚʨʦʜʞʝʥʠʭ ʽʤʫʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ NLRs. 

NLRs ʢʦʥʪʨʦʣʶʶʪʴ ʮʠʪʦʟʦʣʴ ʢʣʽʪʠʥʠ ʛʦʩʧʦʜʘʨʷ ʧʨʠ ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ (ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʦʶ ʩʝʢʨʝʮʽʾ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʙʽʣʢʽʚ), ʚʢʣʶʯʘʶʪʴ NOD, 

ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʾʭ ʝʬʝʢʪʦʨʥʠʤ ʜʦʤʝʥʦʤ: LRR - ʨʝʮʝʧʪʦʨʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʫʨʠʥ 3 (NLRP3), LRR-CARD 4 - ʜʦʤʝʥ (NLRC4), ʱʦ ʨʝʢʨʫʪʫʻ ʢʘʩʧʘʟʫ ʽ ʙʝʨʝ 

ʫʯʘʩʪʴ ʚ ʧʽʨʦʧʪʦʟʽ ʽ ʚʠʭʦʜʽ IL1 ʚ ʽ IL 18, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘ ̒ʥʘ ʨʽʩʪ 

ʙʘʢʪʝʨʽʡ ʚ ʧʝʯʽʥʮʽ ʽ ʩʝʣʝʟʽʥʮʽ [108, 109]. 

ʊʨʘʥʩʣʦʢʘʮʽʷ ʬʣʘʛʝʣʽʥʫ ʘʙʦ ʢʦʤʧʦʥʝʥʪʽʚ ʛʦʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ T3SS1 

(PrgJ, PrgI) S. typhimurium, ʟʘʢʦʜʦʚʘʥʦʛʦ ʥʘ SPI 1, ʘʢʪʠʚʫʻ ʧʫʩʢʦʚʽ ʤʝʭʘʥʽʟʤʠ 

ʢʣʽʪʠʥ ʛʦʩʧʦʜʘʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ NLRC4. ʈʝʮʝʧʪʦʨʠ NLRC4 PrgJ, PrgI ʽ 

ʬʣʘʛʝʣʽʥ ʩʧʦʯʘʪʢʫ ʟʚ'ʷʟʫʶʪʴʩʷ ʟ NLR-ʘʧʦʧʪʦʟʦ-ʧʨʠʛʥʽʯʫʶʯʠʤʠ ʙʽʣʢʘʤʠ 

(NAIP), ʷʢʽ ʥʘʜʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʫ ʟ ʣʽʛʘʥʜʦʤ. ʇʽʜ ʯʘʩ ʙʘʢʪʝʨʽʻʤʽʾ 

S. typhimurium ʘʢʪʠʚʫʻ NLRC4, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ PrgJ ʙʘʢʪʝʨʽʡ, ʷʢʽ 

ʧʦʪʨʘʧʠʣʠ ʜʦ ʧʝʯʽʥʢʠ ʽ ʩʝʣʝʟʽʥʢʠ [110, 111]. 

ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʣʽʛʘʥʜʽʚ, ʟʜʘʪʥʠʭ ʘʢʪʠʚʫʚʘʪʠ NLRP3 ʻ ʤʈʅʂ           

S. typhimurium, ʷʢʘ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʞʠʚʠʭ ʙʘʢʪʝʨʽʡ ʚ ʢʣʽʪʠʥʘʭ 

ʦʨʛʘʥʽʟʤʫ. ɺʠʷʚʣʝʥʥʷ ʤʘʢʨʦʬʘʛʘʤʠ S. typhimurium ʯʝʨʝʟ NLRP3 ʩʪʠʤʫʣʶʻ 

ʩʝʢʨʝʮʽʶ IL 1ʚ, ʘʣʝ ʚʠʢʠʜ ʮʠʪʦʢʽʥʽʚ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʤʈʅʂ ʚ ʮʠʪʦʟʦʣʴ ʢʣʽʪʠʥʠ ʛʦʩʧʦʜʘʨʷ ʽ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʚʠʞʠʚʘʥʥʷ ʙʘʢʪʝʨʽʡ [112]. 

ʅʝʜʘʚʥʽ ʚʽʜʢʨʠʪʪʷ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʟʫʤʽʪʠ ʪʝ, ʷʢ TLRs, NLRs ʽ 

ʜʦʜʘʪʢʦʚʘ ʩʠʩʪʝʤʘ ʩʧʽʚʧʨʘʮʶʶʪʴ ʧʽʜ ʯʘʩ ʽʥʬʽʢʫʚʘʥʥʷ S. typhimurium. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʝʘʢʮʽʾ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʧʨʠ ʘʢʪʠʚʘʮʽʾ 

ʜʚʦʭ ʙʽʣʢʽʚ-ʘʜʘʧʪʝʨʽʚ: ʦʩʥʦʚʥʦʛʦ ʙʽʣʢʘ MYD88 ʽ ʜʽʣʷʥʢʠ TIR, ʱʦ ʤʽʩʪʠʪʴ 

ʘʜʘʧʪʦʨʽʥʜʠʢʘʮʽʡʥʠʡ ʽʥʪʝʨʬʝʨʦʥ ʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʘʮʽʾ NLRP3 
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ʟʘʧʫʩʢʘʶʪʴ ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʦʨʛʘʥʽʟʤʫ. MYD88 ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮʽʶ 

ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ-ʢB (NF ʢB), ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʝʢʩʧʨʝʩʽʶ pro IL 1ʚ ʽ pro IL 18. 

TRIF, ʙʽʣʦʢ-ʘʜʘʧʪʝʨ ʜʣʷ TLR4 ʽ TLR3, ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮʽʶ ʽʥʪʝʨʬʝʨʦʥʫ 

(IFN), ʟʜʘʪʥʦʛʦ ʨʝʛʫʣʶʚʘʪʠ ʬʘʢʪʦʨ 3 (IRF3), ʷʢʠʡ ʻ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʤ ʽ, 

ʧʦʪʨʘʧʣʷʶʯʠ ʜʦ ʷʜʨʘ, ʘʢʪʠʚʫʻ ʪʨʘʥʩʢʨʠʧʮʽʶ IFNʚ, ʟʚ'ʷʟʫʶʯʠʩʴ ʟ IFN-

ʩʪʠʤʫʣʶʶʯʠʤ ʝʣʝʤʝʥʪʦʤ ʨʝʘʢʮʽʾ 3 (ISRE3) ʫ ʧʨʦʤʦʪʦʨʥʽʡ ʯʘʩʪʠʥʽ. 

ɺʠʨʦʙʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʘʣʠʰʠʚʰʠʡ ʢʣʽʪʠʥʫ IFNʚ 

ʟʚ'ʷʟʫʻʪʴʩʷ ʟ ʨʝʮʝʧʪʦʨʦʤ (IFNʙ/ʚ), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʛʨʫʧ IFNAR1 ʪʘ 

IFNAR2, ʘʢʪʠʚʫʻ IRF9 ʯʝʨʝʟ ʢʽʥʘʟʥʠʡ (Janus), ʧʨʦʪʝʾʥʢʽʥʘʟʥʠʡ (JAK), 

ʪʠʨʦʟʠʥʢʽʥʘʟʥʠʡ 2 (TYK2) ʽ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ STAT1 ʽ 

STAT2, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʫʩʢʫ ʪʨʘʥʩʢʨʠʧʮʽʾ [113]. ʇʨʠʢʨʽʧʣʝʥʥʷ IRF9 ʜʦ 

ISRE9 ʩʧʨʠʷʻ ʚʠʨʦʙʥʠʮʪʚʫ ʤʘʣʠʭ ʛʫʘʥʽʣʘʪʧʦʚ'ʷʟʘʥʠʭ ʙʽʣʢʽʚ (GBPʠ), ʷʢʽ 

ʚʧʣʠʚʘʶʯʠ ʥʘ SCV, ʚʠʢʣʠʢʘʶʪʴ ʾʾ ʣʽʟʠʩ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʭʦʜʫ S. typhimurium ʫ ʮʠʪʦʟʦʣʴ ʤʘʢʨʦʬʘʛʽʚ ʽ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʾʾ 

ʮʠʪʦʟʦʣʴʥʠʡ ʃʇʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʩʧʘʟʠ 11. ɿʛʦʜʦʤ ʢʘʩʧʘʟʘ 11 ʚʠʢʣʠʢʘʻ 

ʧʽʨʦʧʪʦʟʥʠʡ ʥʝʢʨʦʟ ʤʘʢʨʦʬʘʛʽʚ ʽ ʩʽʥʝʨʛʫʻ ʟʽʙʨʘʥʽ ʚ ʽʥʬʣʘʤʘʩʦʤʽ NLRP3 ʜʣʷ 

ʘʢʪʠʚʘʮʽʾ ʢʘʩʧʘʟʠ 1, ʷʢʘ ʚʠʢʣʠʢʘʻ ʜʦʟʨʽʚʘʥʥʷ ʽ ʧʨʦʜʫʢʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ IL 1ʚ ʽ IL 18. ɸʢʪʠʚʘʮʽʷ NLRP3 ʽʥʬʣʘʤʘʩʦʤʠ ʞʠʚʠʤʠ                       

S. typhimurium ʘʢʪʠʚʫʻ ʘʜʘʧʪʝʨʥʠʡ ʙʽʣʦʢ TRIF, ʱʦ ʜʦʧʦʤʦʛʘʻ ʙʘʢʪʝʨʽʷʤ, ʷʢʽ 

ʧʦʢʠʥʫʣʠ ʩʘʣʴʤʦʥʝʣʘʚʤʽʩʥʫ ʚʘʢʫʦʣʴ, ʚʚʦʜʠʪʠ ʩʚʦʶ ʤʈʅʂ ʚ ʮʠʪʦʟʦʣʴ ʢʣʽʪʠʥʠ 

ʛʦʩʧʦʜʘʨʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʢʪʠʚʘʮʽʷ ʢʘʩʧʘʟʠ 11 ʤʦʛʣʘ ʙ ʚʠʢʣʠʢʘʪʠ ʘʢʪʠʚʘʮʽʶ 

NLRP3 ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʧʽʟʥʘʚʘʥʥʷ ʤʈʅʂ, ʘʣʝ ʥʘʜʤʽʨʥʘ ʾʾ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʩʝʧʪʠʯʥʠʡ ʰʦʢ. ʇʽʨʦʧʪʦʟ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʦʨʛʘʥʽʟʤʫ ʽ 

ʧʨʠ ʥʘʩʪʘʥʥʽ ʣʽʟʠʩʫ SCV S. typhimurium ʚʠʭʦʜʠʪʴ ʚ ʟʦʥʫ ʜʽʾ ʤʘʢʨʦʬʘʛʽʚ ʽ 

ʥʝʡʪʨʦʬʽʣʽʚ [114]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʥʘ ʤʦʜʝʣʷʭ ʽʥʜʫʢʮʽʾ ʩʘʣʴʤʦʥʝʣʴʦʟʥʦʛʦ 

ʩʝʧʩʠʩʫ ʧʦʢʘʟʘʥʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʚʟʘʻʤʦʜʽʶ ʃʇʉ ʟ ʢʦʤʧʣʝʢʩʦʤ ʨʝʮʝʧʪʦʨʽʚ TLR4-CD14-MD2. ɼʦʩʣʽʜʞʝʥʥʷ 

ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ S. typhimurium ʟ̔ ʚʨʦʜʞʝʥʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʫʤʽʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʝʟʫ ʪʘ 

ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ [115, 116]. 

ɺʽʜʦʤʦ, ʱʦ ʘʫʪʦʬʘʛʽʷ ï ʮʝ ʧʨʦʮʝʩ, ʧʨʠ ʷʢʦʤʫ ʚʥʫʪʨʽʰʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʢʣʽʪʠʥʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʚʩʝʨʝʜʠʥʫ ʾʾ ʣʽʟʦʩʦʤ ʘʙʦ ʚʘʢʫʦʣʝʡ ʽ ʧʽʜʜʘʶʪʴʩʷ ʜʽʾ 

ʜʝʛʨʘʜʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʻʤʽʾ. ʈʦʣʴ ʘʫʪʦʬʘʛʽʾ ʫ 

ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʩʘʣʴʤʦʥʝʣ ʱʝ ʥʝʚʽʜʦʤʘ, ʦʩʢʽʣʴʢʠ ʙʘʢʪʝʨʽʾ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʨʦʞʠʚʘʶʪʴ ʚ ʤʝʞʘʭ ʩʘʣʴʤʦʥʝʣʘʚʤʽʩʥʦ ʾ ʚʘʢʫʦʣʽ. ʆʜʥʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʤʦʜʝʣʷʭ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ ʽ ʥʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʤʠʰʘʭ 

ʟ'ʷʩʫʚʘʣʦʩ,ɹ ʱʦ ʫʪʚʦʨʝʥʥʷ ʩʘʣʴʤʦʥʝʣʘʤʠ ʚʘʢʫʦʣʝʡ ʩʢʣʘʣʦ ʥʝʚʝʣʠʢʠʡ 

ʚʽʜʩʦʪʦʢ. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʘʢʪʝʨʽʘʣʴʥʝ ʫʨʘʞʝʥʥʷ ʢʣʽʪʠʥ 

ʛʦʩʧʦʜʘʨʷ ʽ ʬʽʟʽʦʣʦʛʽʯʥʫ ʨʝʚʘʣʝʥʪʥʽʩʪʴ ʚ ʦʙʤʝʞʝʥʥʽ 

ʚʥʫʪʨʽʰʥʴʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ 

[117]. ʆʩʢʽʣʴʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʛʦʩʧʦʜʘʨʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʤʝʥʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʧʦʚʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʚ ʽʥʬʝʢʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ 

ʥʝʤʦʞʣʠʚʝ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʮʠʪʦʟʦʣʴʥʦʛʦ ʚʠʷʚʣʝʥʥʷ, ʪʦ ʚʦʥʦ ʙʽʣʴʰʝ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʽʥʜʫʢʮʽʾ ʚʨʦʜʞʝʥʠʭ ʽ ʥʘʙʫʪʠʭ ʽʤʫʥʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʷʢʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʘʫʪʦʬʘʛʽʻʶ ʡ ʽʥʬʣʘʤʘʩʦʤʦʶ. ɼʝʬʽʮʠʪʠ ʚ ʛʝʥʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʘʫʪʦʬʘʛʽʻʶ, ʦʙʤʝʞʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʟ ʾʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ 

ʨʽʟʥʦʚʠʜʘʤʠ ʚ ʦʜʥʦʢʣʽʪʠʥʥʠʭ (Dictyostelium discoideum) ʽ ʚ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ 

(Caenorhabditis elegans, Drosophila melanogaster) ʟʨʘʟʢʘʭ ʦʨʛʘʥʽʟʤʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʠʰʠʥʠʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʫʪʦʬʘʛʽʷ ʚ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʢʠʰʝʯʥʠʢʘ ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʦʙʤʝʞʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʚʘʟʽʾ [118]. ʆʜʥʘʢ ʧʦʣʽʤʦʨʬʽʟʤʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʛʝʥʽ ATG16L1, ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʟʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʭʚʦʨʦʙʠ 

ʂʨʦʥʘ ʫ ʣʶʜʝʡ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʜʫʢʮʽʾ ʘʫʪʦʬʘʛʽʾ ʽ ʧʝʥʝʪʨʘʮʽʾ 

ʩʘʣʴʤʦʥʝʣ ʫ ʢʣʽʪʠʥʠ, ʘ ʪʘʢʦʞ ʦʙʫʤʦʚʣʶʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʩʝʢʨʝʮʽʾ IL 1ɓ. ɼʘʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʽ ʧʨʠ ʜʽʾ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʘʥʫʣ ʚ ʢʣʽʪʠʥʘʭ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʙʘʢʪʝʨʽʘʣʴʥʦʤʫ ʢʣʽʨʝʥʩʽ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʩʘʣʴʤʦʥʝʣʠ ʧʨʦʥʠʢʘʶʪʴ ʫ ʮʠʪʦʧʣʘʟʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʴʪʝʨʘʮʽʾ 

SCV ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʢʦʥʘʚʯʠʭ ʝʣʝʤʝʥʪʽʚ SPI 2, ʡʤʦʚʽʨʥʦ, ʱʦ ʜʝʩʪʨʫʢʮʽʷ 



54 

SCV ʧʨʠ ʘʫʪʦʬʘʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʟʘʭʠʩʥʠʤʠ 

ʚʨʦʜʞʝʥʠʤʠ ʽʤʫʥʥʠʤʠ ʧʨʦʚʽʜʥʠʤʠ ʰʣʷʭʘʤʠ ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ 

ʢʣʽʨʝʥʩʽ ʙʘʢʪʝʨʽʡ [119, 120]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʪʠʥʥʠʭ ʤʦʜʝʣʝʡ, ʧʦʢʘʟʘʣʠ, 

ʱʦ ʧʦʰʢʦʜʞʝʥʽ ʩʘʣʴʤʦʥʝʣʘʚʤʽʩʥ ̔ ʚʘʢʫʦʣ,̔ ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ, 

ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʥʠʞʝʥʥ ʁ ʘʫʪʦʬʘʛʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʜʽʶʪʁʴ ʚ ʨʦʙʦʪʫ 

ʘʫʪʦʬʘʛʘʩʦʤʠ ʯʝʨʝʟ ʫʙʽʢʚʽʪʠʥ-LC3 (MAP1LC3), ʙʽʣʢʠ-ʘʜʘʧʪʝʨʠ: p62 

(sequestosome 1 (SQSTM1) ) ʽ ʷʜʝʨʥʠʡ ʪʦʯʢʦʚʠʡ ʙʽʣʦʢ 52 (NDP52; 

CALCOCO2) [121]. ʌʦʩʬʦʨʠʣʷʮʽ ̫ ʙʽʣʢʘ-ʘʜʘʧʪʝʨʘ ʦʧʪʠʥʝʫʨʽʥʘ (OPTN), 

ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʢʽʥʘʟʦ  ʁ1 (TBK1), ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʘʫʪʦʬʘʛʽ ʁʧʦʢʨʠʪʠʭ 

ʫʙʽʢʚʽʪʠʥʦʤ ʩʘʣʴʤʦʥʝʣ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʮʠʪʦʧʣʘʟʤʽ. ʋʙʽʢʚʽʪʠʥʘʮʽʷ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʘʣʫʯʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʫʪʦʬʘʛʽʾ, ʚʢʣʶʯʘʶʯʠ 

ʢʦʤʧʣʝʢʩ ATG16L1, Unc-51-like ʢ̔ʥʘʟʘ 1 ʢʦʤʧʣʝʢʩ (ULK1) ʽ ATG9L1, 

ʥʘʚʢʦʣʦ ʮʠʪʦʟʦʣʴʥʠʭ ʩʘʣʴʤʦʥʝʣ. ʂʨʽʤ ʪʦʛʦ, ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʤʙʨʘʥʠ SCV 

ʚʠʢʣʠʢʘʻ ʥʘʢʦʧʠʯʝʥʥʷ ʛʘʣʝʢʪʠʥʘ 3 ʽ 8, ʷʢʽ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʫʯʝʥʥʷ NDP52 

ʦʙʫʤʦʚʣʶʶʪʴ ʧʦʯʘʪʦʢ ʘʫʪʦʬʘʛʽʾ [122, 123]. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʢʦʧʠʯʝʥʥʷ 

ʫʙʽʢʚʽʪʠʥʫ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ SCVs ʪʘʢʦʞ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʪʦʨʠʥʥʠʡ ʧʦʩʝʨʝʜʥʠʢ 

ʣʽʧʽʜʥʦʾ ʧʨʠʨʦʜʠ ï ʜʠʘʮʠʣʛʣʮ̔ʝʨʦʣ (DAG), ʷʢʠʡ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ p62 ʽ 

ʧʨʦʪʝʾʥʢʽʥʘʟʫ C ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ROS ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʘʜʥʦʛʦ ʙʣʦʢʫ NOX2 

(ʦʢʩʠʜʘʟʘ NADPH) [124]. ʎʽ ʝʬʝʢʪʠ ʩʧʨʠʷʶʪʴ ʘʫʪʦʬʘʛʽʾ, ʧʦʨʫʰʫʶʯʠ ʢʣʽʨʝʥʩ 

ʮʠʪʦʟʦʣʴʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʧʦʰʢʦʜʞʫʶʯʠ SCVs, ʘʣʝ ʩʘʣʴʤʦʥʝʣʠ ʟʜʘʪʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʧʨʦʪʠʜʽ ʾʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ [125]. 

ʋ ʩʩʘʚʮʽʚ ʟ ʤʝʪʦʶ ʨʝʘʢʪʠʚʘʮʽʾ ʪʘ ʟʘʜʽʷʥʥʷ ʤʽʰʝʥʽ ʨʘʧʘʤʽʮʠʥʫ (mTOR) ʚ 

SCVs, ʷʢʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʽʩʣʷ ʛʦʩʪʨʦʛʦ ʽ ʧʝʨʝʭʽʜʥʦʛʦ ʘʤʥ̔ʦʢʠʩʣʦʪʥʦʛʦ 

ʛʦʣʦʜʫʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʽʥʬʝʢʮʽʻʶ, ʽʥʛʽʙʫʶʪʴ ʽʥʜʫʢʮʽʶ ʘʫʪʦʬʘʛʽʾ, ʱʦ, 

ʤʦʞʣʠʚʦ, ʩʧʨʠʷʻ ʚʠʞʠʚʘʥʥʶ ʙʘʢʪʝʨʽʡ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ SPI 2 ʟʘʣʫʯʘʻʪʴʩʷ 

ʜʦ ʚʟʘʻʤʦʜʽ ʾʟ ʤʘʢʨʦʬʘʛʘʤʠ  ̔ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ SCV ʽ 

ʧʨʦʜʫʢʮʽʾ ʢʽʥʘʟʠ, ʱʦ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ mTOR ʯʝʨʝʟ ʢʽʥʘʟʫ Akt. ɿ ʮʴʦʛʦ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʦʨʫʰʝʥʥʷ ʘʫʪʦʬʘʛʽʾ ʘʙʦ ʟʤʽʥʠ SCVs 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʘʮʽʶ, ʘ ʪʘʢʦʞ ʥʘ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʘʜʘʧʪʠʚʥʦʾ ʽ 
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ʚʨʦʜʞʝʥʦʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʥʘʜʘʶʯʠ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʩʚʦʾ ʟʥʘʥʥʷ 

ʧʨʦ ʭʨʦʥʽʯʥʽ ʭʚʦʨʦʙʠ ʣʶʜʠʥʠ [126, 127]. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʘʫʪʦʬʘʛʽʾ ʧʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʩʘʣʴʤʦʥʝʣ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʘʢʪʠʚʘʮʽʷ ʽʥʬʣʘʤʘʩʦʤʠ. 

ɯʥʬʣʘʤʘʩʦʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʤʦʣʝʢʫʣʷʨʥʫ ʧʣʘʪʬʦʨʤʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʜʽʶ 

ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ, ʚʠʢʣʠʢʘʶʯʠ ʥʝʢʨʦʟ ʢʣʽʪʠʥ ʚ 

ʧʨʦʮʝʩʽ ʧʽʨʦʧʪʦʟʫ ʽ ʧʨʦʟʘʧʘʣʴʥʫ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʽʚ. ɺʘʞʣʠʚʽʩʪʴ ʫʯʘʩʪʽ 

ʽʥʬʣʘʤʘʩʦʤʠ ʫ ʟʘʭʠʩʪʽ ʧʨʦʪʠ ʩʘʣʴʤʦʥʝʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʜʽʷʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʚʨʦʜʞʝʥʦʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʥʘ ʤʠʰʠʥʠʭ ʤʦʜʝʣʷʭ ʟ 

ʜʝʬʽʮʠʪʦʤ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʢʘʩʧʘʟʘ 1, ʢʘʩʧʘʟʘ 11 ʽ IL 1ɓ ʘʙʦ IL 18). ʋ 

ʜʘʥʠʭ ʤʠʰʝʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩ ɹ ʚʠʩʦʢʝ ʙʘʢʪʝʨʽʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʾʭ ʨʘʥʥʴʦʾ ʩʤʝʨʪʽ ʚʽʜ ʽʥʬʝʢʮʽʾ [128]. ɸʢʪʠʚʘʮʽʷ ʩʘʣʴʤʦʥʝʣʘʤʠ 

ʢʘʩʧʘʟʠ 1 ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʧʨʠ ʟʘʣʫʯʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ NLRC4 (NOD - LRR-ʽ 

CARD 4) ʘʙʦ NLRP3 (NOD - LRR-ʽ pyrin-ʚʤʽʩʥʦʾ ʜʽʣʷʥʢʠ 3) ʽʥʬʣʘʤʘʩʦʤʠ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʾʭ ʛʦʣʦʚʥʫ ʨʦʣʴ ʫ ʨʘʥʥʽʡ ʽʥʬʝʢʮʽʾ. ʉʢʦʦʨʜʠʥʦʚʘʥʘ ʘʢʪʠʚʘʮʽʷ ʦʙʦʭ 

NLRs ʟʜʘʪʥʘ ʚʠʢʣʠʢʘʪʠ ʚʠʭʽʜ IL 1ɓ ï ʚʘʞʣʠʚʦ ʾʣʘʥʢʠ ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʾ ʫ 

ʤʠʰʝʡ. ʇʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ASC (ʙʽʣʦʢ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʧʦʧʪʦʟʦʤ, ʱʦ ʤʽʩʪʠʪʴ 

CARD-ʜʦʤʝʥ) ʟ ʽʥʬʣʘʤʘʩʦʤʦ  ʁ ʽ ʩʘʣʴʤʦʥʝʣʦʶ ʚʠʤʘʛʘʻ ʩʝʢʨʝʮʽʾ IL 1ɓ. 

ʌʽʟʽʦʣʦʛʽʯʥʘ ʚʘʞʣʠʚʽʩʪʴ ʨʦʣʽ ASC-ʚʤʽʩʥʠʭ ʜʽʣʷʥʦʢ ʱʝ ʤʘʣʦ ʚʠʚʯʝʥʘ, 

ʦʩʢʽʣʴʢʠ ʟʦʥʘ CARD NLRC4 ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʯʘʩʪʢʦʶ 

CARD ʢʘʩʧʘʟʠ 1, ʘ ʧʨʠ ʮʴʦʤʫ ASC, ʷʢ ʢʦʤʧʦʥʦʚʱʠʢ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʆʜʥʘʢ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ASC ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʤʦʞʝ ʛʨʘʪʠ ʨʦʣʴ ʫ ʧʦʩʠʣʝʥʥʽ 

ʩʠʛʥʘʣʫ ʡ ʘʢʪʠʚʘʮʽʾ NLRP3 ʽ NLRC4 [129, 130]. ʊʘʢʦʞ NLRP3 ʽʥʬʣʘʤʘʩʦʤʠ 

ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠʩʷ ʮʠʪʨʘʪʦʤ, ʷʢʠʡ ʩʝʢʨʝʪʫʻʪʴʩʷ ʤʫʪʘʥʪʘʤʠ  S. typhimurium 

ʟ ʜʝʬʽʮʠʪʦʤ ʪʨʠʢʘʨʙʦʢʩʠʣʴʥʦ ʾʢʠʩʣʦʪʠ (TCA) ʽ ʬʝʨʤʝʥʪʫ ʘʢʦʥʽʪʘʪ-ʛʽʜʨʘʪʘʟʠ 

[131]. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʫ ʤʠʰʝʡ ʩʝʢʨʝʮʽʾ ʘʢʦʥʽʪʘʪ-ʛʽʜʨʘʪʘʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʽʨʫʣʝʥʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʘʣʴʤʦʥʝʣ. ɺʦʜʥʦʯʘʩ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, 

ʱʦ ʱʝ ʤʘʣʦ ʚʠʚʯʝʥʠʡ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʢʘʨʜʦ̔ʣ̔ʧ̔ʥ (ʧʨʷʤʠʡ ʣʽʛʘʥʜ NLRP3) 

ʪʘʢʦʞ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ NLRP3 ʫ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʝʤʙʨʘʥʘʭ (ʟʤʽʥʝʥʠʭ 

ʜʠʩʨʝʛʫʣʷʮʽʻʶ ʮʠʢʣʫ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ). ʂʘʨʜʽʦʣʽʧʽʥ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ 
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ʟʦʚʥʽʰʥʽʡ ʤʝʤʙʨʘʥʽ ʩʘʣʤɹʦʥʝʣ, ʟʘ ʜʦʧʦʤʦʛʦʶ PhoPQ-ʟʘʣʝʞʥʦʛʦ ʩʧʦʩʦʙʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʽʥʽʮʽʡʦʚʘʥʠʭ PhoPQ-ʢʣʽʪʠʥʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʟʘʣʫʯʝʥʥ ̫

ʚ ʘʢʪʠʚʘʮʽʶ ʽʥʬʣʘʤʘʩʦʤʠ. ʎʠʪʦʟʦʣʴʥʠʡ ʬʣʘʛʝʣʽʥ ʚʧʣʠʚʘʻ ʥʘ NLRC4 ʽ 

ʘʢʪʠʚʫʻ ʢʘʩʧʘʟʫ 1, ʘʣʝ ʤʫʪʘʮʽʷ ʪʨʴʦʭ C-ʪʝʨʤʽʥʘʣʽʚ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʫ ʬʣʘʛʝʣʽʥ,̔ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥʫ [132]. 

ʗʢ ʟʛʘʜʫʚʘʣʦʩʷ ʨʘʥʽʰʝ, ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʬʣʘʛʝʣʽʥʫ ʚʥʫʪʨʽʰʥʽ ʙʽʣʢʠ ʩʘʣʴʤʦʥʝʣ 

T3SSs ʪʘʢʦʞ ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠ NLRC4 ʟʘ ʨʘʭʫʥʦʢ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ 

ʚʪʦʨʠʥʥʫ Ŭ-ʩʧʽʨʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʦʣʽʛʦʤʝʨʠʟʫʚʘʥʥʷ ʜʣ̫ ʬʦʨʤʫʚʘʥʥʷ 

ʪʨʘʥʩʣʦʢʘʮʽʡʥʦʛʦ ʙʽʣʢʦʚʦʛʦ ʢʘʥʘʣʫ. ʎʠʪʦʟʦʣʴʥʽ ʚʧʽʟʥʘʚʘʥʥʷ ʬʣʘʛʝʣʽʥʫ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʙʽʣʢʽʚ ʩʘʣʴʤʦʥʝʣ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʜʠʥʠ NLR-ʘʧʦʧʪʦʟʦ-

ʧʨʠʛʥʽʯʫʶʯʠʭ ʙʽʣʢʽʚ (NAIPs). ʄʠʰʽ, ʱʦ ʤʘʶʪʴ ʮʠʪʦʟʦʣʴʥʽ ʙʽʣʢʠ NAIP5, 

ʟʜʘʪʥʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʬʣʘʛʝʣʽʥ, ʘ ʤʠʰʽ NAIP2 ï ʙʽʣʢʠ ʩʘʣʴʤʦʥʝʣ SPI 1 T3SS ʽ 

PrgJ, ʘʣʝ ʥʝ ʾʭ ʛʦʤʦʣʦʛʠ SsaI SPI 2. ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʣʽʛʘʥʜ NAIPs ʟʫʤʦʚʣʝʥʘ 

ʚʥʫʪʨʽʰʥʴʦʶ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʦʭʦʧʣʶʻ ʢʽʣʴʢʘ ʥʫʢʣʝʦʪʠʜʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ Ŭ-

ʩʧʽʨʘʣʴʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʽ ʟʘʢʨʽʧʣʝʥʠʤʠ ʣʛ̔ʘʥʜʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ 

ʦʣ̔ʛʦʤʝʨʠʟʘʮʽʾ NAIP ʟ NLRC4 [133]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʛʝʥʽʚ, NAIP ʫ 

ʤʠʰʝʡ ʽ ʣʦʢʫʩ NAIP ʫ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʨʦʟʧʽʟʥʘʪʠ SPI 1 T3SS-ʛʦʣʢʦʚʠʡ 

ʢʦʤʧʣʝʢʩ ʽ ʙʽʣʦʢ PrgJ ʧʨʠ ʧʨʦʢʦʣʶʚʘʥʥʽ ʩʘʣʴʤʦʥʝʣʘʤʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ 

ʤʝʤʙʨʘʥʠ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ T3SS ʚʘʞʣʠʚʽʰʝ, ʥʽʞ ʚʧʽʟʥʘʚʘʥʥʷ 

ʬʣʘʛʝʣʽʥʫ, ʦʩʢʽʣʴʢʠ T3SSs ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʽʨʫʣʝʥʪʥʽʩʪʶ ʙʘʢʪʝʨʽʡ. ɿʤʽʥʘ ʯʠʩʣʘ 

ʢʦʧʽʡ NAIP ʫ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʧʨʦʞʠʚʘ ̒ʫ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ, ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʤʽʥʥʠʭ ʨʝʘʢʮʽʡ ʫ ʣʶʜʝʡ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʬʝʢʮʽʾ. ʇʦʨʫʰʝʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʤʽʞ NAIP5 ʽ NAIP2, ʘ ʪʘʢʦʞ ʤʽʞ NLRC4 ʽ NLRP3, ʚ ʧʨʦʮʝʩʽ 

ʚʠʷʚʣʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ ʢʘʩʧʘʟʘ 1-ʟʘʣʝʞʥʠʡ ʰʣʷʭ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʽʥʠ ʚ ʝʢʩʧʨʝʩʽʾ ʧʘʪʦʛʝʥʥʠʭ ʣʽʛʘʥʜʽʚ, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ ʮʽ 

ʢʦʤʧʣʝʢʩʠ. ɺʠʷʚʣʝʥʥʷ NLR-ʮʠʪʦʟʦʣʴʥʠʭ ʩʘʣʴʤʦʥʝʣ ʘʙʦ ʧʨʷʤʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʃʇʉ ʪʘʢʦʞ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ ʽʥʬʣʘʤʘʩʦʤʫ ʽ ʚʠʢʣʠʢʘʪʠ 

ʥʝʢʨʦʟ ʢʣʽʪʠʥ ʢʘʩʧʘʟʦ ʁ11, ʙʝʟ ʫʯʘʩʪʽ ʢʘʩʧʘʟʠ 1, ʘʣʝ ʪʘʢʘ ʬʦʨʤʘ ʽʥʽʮʽʶʚʘʥʥʷ 

ʽʥʬʣʘʤʘʩʦʤʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠ ʽʥʬʝʢʮʽʾ ʧʽʟʥʽʰʝ. ʑʝ ʥʝʷʩʥʦ, ʯʠ ʚʟʘʻʤʦʜʽʻ 

ʢʘʩʧʘʟʘ 11 ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʘʩʧʘʟʠ 1 ʽʥʬʣʘʤʘʩʦʤʠ NLRC4 ʽ ASC, ʘʣʝ ʧʨʠ 
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ʚʽʜʩʫʪʥʦʩʪʽ ʢʘʩʧʘʟʠ 1 ʢʘʩʧʘʟʘ 11 ʚʠʢʣʠʢʘʻ ʥʝʢʨʦʟ ʢʣʽʪʠʥ ʪʘ, ʦʯʝʚʠʜʥʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʘʣʴʤʦʥʝʣʦʶ ʜʣʷ ʽʥʜʫʢʫʚʘʥʥʷ ʟʘʧʘʣʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ 

ʛʦʩʧʦʜʘʨʷ. ʄʠʰʽ ʟ ʜʝʬʽʮʠʪʦʤ ʢʘʩʧʘʟʠ 1 ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʟʘʨʘʞʝʥʥʷ    

S. typhimurium, ʥʽʞ ʤʠʰʽ ʟ ʥʝʩʪʘʯʝʶ ʢʘʩʧʘʟʠ 1 ʽ ʢʘʩʧʘʟʠ 11. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʘʢʪʠʚʘʮʽʷ ʽʥʬʣʘʤʘʩʦʤʠ ʥʘʜʘʻ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʫ ʟʘʭʠʩʪʽ ʧʨʦʪʠ ʮʠʪʦʟʦʣʴʥʠʭ 

ʙʘʢʪʝʨʽʡ, ʧʨʦʪʝ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʃʇʉ ʫ ʮʠʪʦʟʦʣʽ ʮʝ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʾʾ ʛʽʧʝʨʘʢʪʠʚʘʮʽʾ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʦʢʩʠʯʥʦʛʦ 

ʰʦʢʫ [134, 135]. 

ʍʘʨʯʦʚʠʡ ʨʘʮʽʦʥ ʣʶʜʠʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʤʽʢʨʦʙʽʦʮʝʥʦʟ, 

ʷʢʠʡ ʧʨʠ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʚʢʣʶʯʘʻ ʤʝʭʘʥʽʟʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜ ̔ ʟ̔ 

ʟʘʣʫʯʝʥʥʷʤ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (short-chain fatty acids ˈ 

SCFA). ʂʃɾʂ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʫ ʨʦʟʚʠʪʢʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [136]. FFAR 2 ɰ ʦʜʠʥ ʟ ʨʝʮʝʧʪʦʨʽʚ, ʷʢʠʡ ʘʢʪʠʚʫʻʪʴʩʷ 

ʂʃɾʂ ʡ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʢʦʣʦʥʦʮʠʪʘʤʠ ʪʘ 

ʝʥʪʝʨʦʮʠʪʘʤʠ ʢʠʰʝʯʥʠʢʘ. ʂʃɾʂ ʻ ʦʩʥʦʚʥʠʤʠ ʤʝʪʘʙʦʣʽʪʘʤʠ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʤʽʢʨʦʬʣʦʨʦʶ ʐʂʊ ʰʣʷʭʦʤ ʬʝʨʤʝʥʪʘʮʽʾ ʚʫʛʣʝʚʦʜʽʚ ʽ ʭʘʨʯʦʚʠʭ 

ʚʦʣʦʢʦʥ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʬʘʢʪ ʫʯʘʩʪʽ 

FFAR 2 ʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɺʯʝʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʫ ʢʠʰʝʯʥʠʢʫ ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ ʘʮʝʪʘʪʫ ʥʘ FFAR 2 [137]. ʆʜʥʘʢ ʫ ʤʠʰʝʡ 

ʟʽ ʩʪʘʪʫʩʦʤ FFAR 2
-/-

 ʧʨʠ ʉɯɿʂ, ʘʨʪʨʠʪʽ ʪʘ ʘʩʪʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʧʦʚ'ʷʟʘʥʦ ʟ ʧʦʩʠʣʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʢʣʽʪʠʥ ʽʤʫʥʽʪʝʪʫ 

[138]. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʯʝʥʽ ʚʠʷʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʉɯɿʂ ʥʘ ʤʠʰʘʭ ʟ FFAR 2
-/-
, ʟʘ ʫʤʦʚ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʧʦʧʫʣʷʮʽʡ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʚ ʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ, ʱʦ ʫʩʢʣʘʜʥʶʚʘʣʦʩʴ ʨʦʟʚʠʪʢʦʤ ʩʝʧʩʠʩʫ. ɯ ʥʘʚʧʘʢʠ, ʫ 

ʤʠʰʝʡ ʟ ʥʝʩʪʘʯʝʶ FFAR 2 ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʉɯɿʂ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ 

ʟʘʧʘʣʝʥʥʷ, ʘ ʨʦʟʚʠʪʦʢ ʩʝʧʩʠʩʫ ʪʘ ʣʝʪʘʣʴʥʦʩʪʽ ʚʟʘʛʘʣʽ ʙʫʚ ʚʽʜʩʫʪʥʽʡ. ɿ ʮʴʦʛʦ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʻ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʟʘʭʠʩʪʫ ʚʽʜ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʽʥʬʝʢʮʽʾ, ʘʣʝ ʚʦʥʠ ʟʜʘʪʥʽ ʯʠʥʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʟʘʧʘʣʴʥʽʡ 

ʨʝʘʢʮʽʾ [139, 140].  
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ɺʽʜʦʤʦ, ʱʦ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʛʝʥ FFAR 2 ʟʜʘʪʥʠʡ ʝʢʩʧʨʝʩʫʚʘʪʠʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʝʦʟʠʥʦʬʽʣʽʚ, ʙʘʟʦʬʽʣʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ, ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʽ 

ʪʫʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ɰ ʮʝ ʚʠʟʥʘʯʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʂʃɾʂ ʚ 

ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʷʭ [141]. ʂʃɾʂ ʯʠʥʷʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ ʟʘ ʨʘʭʫʥʦʢ 

ʭʝʤʦʪʘʢʩʠʩʫ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʧʨʦʜʫʢʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʘ ʪʘʢʦʞ 

ʩʝʢʨʝʮʽʾ ʮʠʪʦʢʽʥʽʚ. ʊʘʢ, ʙʫʪʠʨʘʪ ʟʜʘʪʥʠʡ ʽʥʛʽʙʫʚʘʪʠ IL-12 ʽ ʧʦʩʠʣʶʚʘʪʠ 

ʩʝʢʨʝʮʽʶ IL-10 [142], ʧʨʠʛʥʽʯʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ TNF-ʙ, IL-1ʚ, ʦʢʩʠʜʫ ʘʟʦʪʫ ʽ 

ʟʥʠʞʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ NF-ʢB, ʧʨʦʧʽʦʥʘʪ ɰ ʟʤʽʥʶʚʘʪʠ ʤʽʛʨʘʮʽʶ ʤʠʰʘʯʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʘʮʝʪʘʪ ˈ ʧʨʠʛʥʽʯʫʚʘʪʠ ʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ ʟ 

ʥʝʡʪʨʦʬʽʣʘʤʠ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʢʠʰʝʯʥʠʢʘ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʟʫʤʦʚʣʶʻ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ ʽ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʮʽʣʽʩʥʦʩʪʽ ʝʧʽʪʝʣʽʶ 

ʢʠʰʝʯʥʠʢʘ [143]. 

ʅʝʡʪʨʦʬʽʣʠ - ʦʜʥ̔ ʟ ʛʦʣʦʚʥʠʭ ʢʣʽʪʠʥ ʽʤʫʥʽʪʝʪʫ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʟʘʭʠʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ ʘʛʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ (NETs). ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʅʇʇ ʻ ɼʅʂ [144, 145]. ʆʜʥʘʢ ʢʨʽʤ ɼʅʂ ʜʦ ʩʢʣʘʜʫ ʅʇʇ ʚʭʦʜʠʪʴ 70% 

ʛʽʩʪʦʥʦʚʠʭ ʙʽʣʢʽʚ (H1, H2A, H2B, H3, H4), ʘ ʪʘʢʦʞ ʥʝʛʽʩʪʦʥʦʚʽ ʙʽʣʢʠ, 5% ʟ 

ʷʢʠʭ ʩʢʣʘʜʘʻ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʡ ʙʽʣʦʢ ˈ ʥʝʡʪʨʦʬʽʣʴʥʘ ʝʣʘʩʪʘʟʘ (NE) [146, 

147]. ʑʝ ʦʜʥʽʻʶ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʅʇʇ, ʻ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ 

(ʄʇʆ), ʷʢʘ ʤʘ̒ ʩʠʣʴʥ ̔ ʘʥʪʠʧʘʪʦʛʝʥʥ̔ ʚʣʘʩʪʠʚʦʩʪ ̔ [148]. ʉʪʨʫʢʪʫʨʘ ʅʇʇ 

ʥʝʦʜʥʦʨʽʜʥʘ ʽ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ: ʢʘʪʝʧʩʠʥʠ, 

ʜʝʬʝʥʟʠʥʠ, ʙʘʢʪʝʨʠʮʠʜʥʽ ʨʝʯʦʚʠʥʠ, ʬʦʩʬʘʪʘʟʠ, ʣʘʢʪʦʬʝʨʠʥ, ʣʽʟʦʮʠʤ, 

ʢʦʣʘʛʝʥʘʟʫ, ʞʝʣʘʪʠʥʘʟʫ, ʢʘʪʘʣʘʟʫ, ʮʠʪʦʢʝʨʘʪʠʥ-10, Ŭ-ʘʢʪʠʥ 1 ʽ 4, ɓ-ʘʢʪʠʥ, ɔ-

ʘʢʪʠʥ, ʤʽʦʟʠʥ-9, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʙʽʣʢʠ, ʧʨʦʪʝʾʥʘʟʫ 3, ʢʘʪʝʣʽʮʠʜʠʥʠ (LL-37), 

ʪʨʠʧʪʘʟʠ, ʛʣʽʢʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ, Ŭ-ʝʥʦʣʘʟʫ ʽ ʪʨʘʥʩʢʝʪʦʣʘʟʠ [149-151]. 

ʋ ʢʠʰʝʯʥʠʢʫ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʘ ʤʽʢʨʦʙʥʘ ʝʢʦʩʠʩʪʝʤʘ - 

ʤʽʢʨʦʙʽʦʪʘ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʫ ʛʦʩʧʦʜʘʨʷ ʫ 

ʟʜʦʨʦʚʦʤʫ ʩʪʘʥʽ ʽ ʧʽʜ ʯʘʩ ʭʚʦʨʦʙʠ. ʋ ʢʦʥʪʝʢʩʪʽ ʽʥʬʝʢʮʽʡ ʨʝʟʠʜʝʥʪʥʘ 

ʤʽʢʨʦʙʽʦʪʘ ʩʧʨʠʷʻ ʦʙʤʝʞʝʥʥʶ ʢʦʣʦʥʽʟʘʮʽʾ ʢʠʰʝʯʥʠʢʘ ʢʠʰʢʦʚʠʤʠ 

ʧʘʪʦʛʝʥʘʤʠ, ʟʘʧʦʙʽʛʘʻ ʾʭ ʚʪʦʨʛʥʝʥʥʶ ʜʦ ʪʢʘʥʠʥ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʫ 
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ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ɿʘʭʠʩʪ ʚʽʜ ʧʘʪʦʛʝʥʽʚ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʚʟʘʻʤʦʜʽʻʶ ʢʦʤʝʥʩʘʣʴʥʠʭ ʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ 

ʧʦʙʽʯʥʦ, ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʨʝʘʢʮʽʡ [152]. ʇʦʨʫʰʝʥʥʷ ʨʝʟʠʜʝʥʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʽ ʟʤʽʥʘ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʽʥʬʝʢʮʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʟʤʽʥʘʤʠ ʚ ʨʘʮʽʦʥʽ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʢʽʚ, ʟʦʢʨʝʤʘ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ ʩʘʣʴʤʦʥʝʣʘʤʠ ɰ ʟʙʫʜʥʠʢʘʤʠ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ [153]. 

ɺʪʨʘʪʘ ʩʠʤʙʽʦʪʠʯʥʠʭ ʢʦʤʝʥʩʘʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʬʝʨʤʝʥʪʘʮʽʾ ʪʘ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʧʦʩʠʣʶʻ ʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ ʧʨʠ ʽʥʜʫʢʦʚʘʥʦʤʫ 

ʟʘʭʚʦʨʶʚʘʥʥʽ ʢʠʰʝʯʥʠʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʘʢʪʝʨʽʾ ʪʠʧʫ 

Firmicutes, ʽ ʟʦʢʨʝʤʘ ʢʣʘʩ Clostridia, ʟʤʝʥʰʫʶʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʝʯʥʠʢʘ. ʎʝ ʚʢʨʘʡ ʚʘʞʣʠʚʠʡ 

ʘʩʧʝʢʪ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʦʤʫ ʱʦ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ ʮʴʦʛʦ ʢʣʘʩʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʽʥʜʫʢʫʶʪʴ ʢʠʰʢʦʚʽ T-regs-ʢʣʽʪʠʥʠ, ʷʢʽ ʧʨʦʪʠʜʽʶʪʴ ʽʥʜʫʢʮʽʾ ʢʦʣʽʪʫ ʽ ʛʨʘʶʪʴ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ [154]. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ 

ʟʘʧʘʣʝʥʥʶ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʷʢ ʰʣʷʭʦʤ ʽʥʜʫʢʮʽʾ T-reg-ʢʣʽʪʠʥ, ʪʘʢ 

ʽ ʧʨʷʤʠʤ ʽʥʛʽʙʫʚʘʥʥʷʤ ʘʢʪʠʚʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʽ ʥʝʡʪʨʦʬʽʣʽʚ, ʪʝʞ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʢʪʝʨʽʡ ʢʣʘʩʫ Clostridia ʽ Firmicutes [155].  

ɽʧʽʪʝʣʽʡ ʢʠʰʝʯʥʠʢʘ ʩʣʫʞʠʪʴ ʬʽʟʠʯʥʠʤ ʙʘʨ'ʻʨʦʤ ʤʽʞ ʧʨʦʩʚʽʪʦʤ 

ʢʠʰʝʯʥʠʢʘ ʽ ʧʨʦʰʘʨʢʦʤ ʣʘʤʽʥʠ. ʂʠʰʢʦʚʽ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚʠʜʽʣʷʶʪʴ 

ʘʥʪʠʤʽʢʨʦʙʥʽ ʧʝʧʪʠʜʠ, ʘ ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʧʨʦʜʫʢʫʶʪʴ ʩʣʠʟ, ʱʦ ʩʪʚʦʨʶʻ 

ʙʘʨ'ʻʨ ʥʘ ʧʦʚʝʨʭʥʽ ʝʧʽʪʝʣʽʶ ʡ ʦʙʤʝʞʫʻ ʽʥʚʘʟʽʶ ʩʘʣʴʤʦʥʝʣ. ʄʽʢʨʦʙʽʦʪʘ 

ʢʠʝhʯʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʽʢʨʦʚʤʽʩʥʽ ʨʝʯʦʚʠʥʠ ʽ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ Salmonella 

ʚ ʦʨʛʘʥʽʟʤʽ ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʪʘʢʠʭ ʷʢ TSLP, 

IL-25, TGF-ʚ ʽ IL-10. ɯʥʪʝʨʣʝʡʢʽʥ 10, ʷʢʠʡ ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʥʦʞʠʥʥʠʤʠ ʪʠʧʘʤʠ 

ʢʣʽʪʠʥ ʚ ʢʠʰʝʯʥʠʢʫ, ʟʥʠʞʫʻ ʝʢʩʧʨʝʩʽʶ APC MHC II, ʤʦʣʝʢʫʣ ʘʜʛʝʟʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ICAM-1), ʢʦ-ʩʪʠʤʫʣʶʶʯʠʭ ʤʦʣʝʢʫʣ (ʥʘʧʨʠʢʣʘʜ, CD80 ʽ CD86) ʽ 
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ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (ʥʘʧʨʠʢʣʘʜ, IL-6, IL-23 ʘʙʦ IL-12), ʪʠʤ ʩʘʤʠʤ 

ʧʨʠʛʥʽʯʫʶʯʠ ʘʢʪʠʚʘʮʽʶ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ [156]. 

ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ, IL-10 ʽ TGF-ʚ ʚʠʢʣʠʢʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ CD200-ʨʝʮʝʧʪʦʨʘ (CD200R) ʥʘ ʪʢʘʥʠʥʥʠʭ 

ʤʘʢʨʦʬʘʛʘʭ ʚ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ. ʗʢ ʧʨʦʜʫʢʪ ʣʽʥʽʡ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ IL-

10 ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʨʝʘʢʮʽʡ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʜʽʻ ʘʫʪʦʢʨʠʥʦʚʠʤ ʯʠʥʦʤ. 

ʃʦʢʘʣʴʥʦ ʘʢʪʠʚʦʚʘʥʠʡ TGF-ʚ ʧʨʠʛʥʽʯʫʻ ʷʢ ʨʦʟʚʠʪʦʢ, ʪʘʢ ʽ ʬʫʥʢʮʽʶ 

ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʯʝʨʝʟ APC- ʽ/ʘʙʦ ʊ-ʢʣʽʪʠʥʥʽ ʤʝʭʘʥʽʟʤʠ ʽ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ Treg-ʢʣʽʪʠʥ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʟʘʧʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ). ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʘʢʪʠʚʥʠʡ TGF-ʚ ʩʧʨʠʷʻ ʧʝʨʝʛʨʫʧʫʚʘʥʥʶ ʢʣʘʩʫ ʽʟʦʪʠʧʫ ɺ-ʢʣʽʪʠʥʥʦʛʦ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ (Ig), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʢʨʝʮʽʾ ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʦʛʦ ʚʽʜʥʦʩʥʦ 

ʬʣʦʨʠ IgA, ʷʢʠʡ ʪʨʘʥʩʣʦʢʫʻʪʴʩʷ ʯʝʨʝʟ ʤʽʢʨʦʙʽʦʪʫ ʢʠʰʝʯʥʠʢʘ ʚ ʡʦʛʦ ʧʨʦʩʚʽʪ, 

ʪʠʤ ʩʘʤʠʤ ʧʦʚ'ʷʟʫʶʯʠ ʙʘʢʪʝʨʽʘʣʴʥʽ ʘʥʪʠʛʝʥʠ ʟ ʤʫʢʦʟʥʠʤʠ [157]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʫʣʘ ʜʦʚʝʜʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʷ 

ʫʯʘʩʪʴ ʨʽʟʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-ʭʝʣʧʝʨʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ʉɯɿʂ. ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʝʬʝʢʪʦʨʥʠʭ CD4
+
-ʊ-ʢʣʽʪʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʥʦʨʤʘʣʴʥʦʤʫ ʽʤʫʥʥʦʤʫ 

ʘʨʩʝʥʘʣʽ, ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʫ ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʽʡ ʣʽʤʬʦʾʜʥʽʡ ʪʢʘʥʠʥʽ (ʂɸʃʊ), 

ʟʦʢʨʝʤʘ ʫ ʚʣʘʩʥʽʡ ʙʘʟʘʣʴʥʽʡ ʧʣʘʩʪʠʥʽ ʽ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ ʪʦʥʢʦʛʦ  ̔

ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʂʽʣʴʢʽʩʪʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʢʠʰʢʦʚʠʭ ʊ-ʢʣʽʪʠʥ ʟʘʟʚʠʯʘʡ 

ʢʦʥʪʨʦʣʶʪ̒ʴʩʷ ʨʝʪʝʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʨʝʛʫʣʷʪʦʨʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ ʢʣʽʪʠʥ ʪʘ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʦʣʝʢʫʣ, ʷʢʽ ʜʽʶʪʴ ʥʘ 

ʢʠʰʢʦʚʠʡ ʽʤʫʥʥʠʡ ʛʦʤʝʦʩʪʘʟ  ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʽ ʥʘ ʩʧʦʥʪʘʥʥʝ ʟʘʧʘʣʝʥʥʷ ɰ 

ʘʥʦʤʘʣʽʻʶ [158]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʙʘʛʘʪʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʽʜʛʨʫʧ ʝʬʝʢʪʦʨʥʠʭ CD4
+
 ʊ-

ʢʣʽʪʠʥ (Th1, Th2, Th17, Th9,Th22, Tfh), ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ ʚ 

ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʚʘʨʽʘʥʪʽ ɿɿʂ. ʎʠʪʦʢʽʥʠ, ʦʪʨʠʤʘʥʽ ʚʽʜ ʚʨʦʜʞʝʥʠʭ ʽʤʫʥʥʠʭ 

ʢʣʽʪʠʥ, ʻ ʜʦʤʽʥʫʶʯʠʤʠ ʚ ʽʥʽʮʽʶʚʘʥʥʽ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ, ʘ ʢʣʶʯʦʚʽ ʧʨʦʜʫʢʪʠ ʮʠʪʦʢʽʥʽʚ ʢʦʞʥʦʾ 

ʣʽʥʽʾ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ ʣʽʥʽʡ ʯʝʨʝʟ ʧʝʪʣʽ 

ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʘʙʦ "ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ", ʘ ʪʘʢʦʞ 
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ʯʝʨʝʟ ʢʨʦʩ-ʨʝʛʫʣʷʪʦʨʥʽ ʛʘʣʴʤʫʚʘʥʥʷ ʽʥʰʠʭ ʨʦʜʽʚ. ɼʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ 

ʚʚʘʞʘʣʦʩʷ, ʱʦ ʟʨʽʣʽ CD4
+
-ʝʬʝʢʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ ʟʘ ʩʚʦʾʤ ʚʤʽʩʪʦʤ ʻ 

ʩʪʘʙʽʣʴʥʠʤʠ ʽ ʩʪʽʡʢʠʤʠ ʜʦ ʚʟʘʻʤʦʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʨʦʪʝ ʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ 

ʧʝʨʝʢʦʥʣʠʚʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʝʨʝʭʦʜʠ ʚʽʜ Treg ʜʦ Th17 ʽ Th17 ʜo Th1. 

ʌʫʥʢʮʽʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʝʬʝʢʪʫ CD4 ʊ-ʢʣʽʪʠʥ ʜʦʙʨʝ ʚʽʜʦʤʘ. ʊʘʢ, Th1-ʢʣʽʪʠʥʠ 

(ʘʢʪʠʚʦʚʘʥʽ IL-12) ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʢʣʽʪʠʥʥʽ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ; Th2-ʢʣʽʪʠʥʠ 

ʩʝʢʨʝʪʫʶʪʴ IL-4 ʽ IL-13 ʪʘ  ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʛʫʤʦʨʘʣʴʥʽ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ; Th17-

ʢʣʽʪʠʥʠ ʨʝʢʨʫʪʫʶʪʴ ʽ ʢʦʥʪʨʦʣʶʶʪʴ ʘʢʪʠʚʘʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ, ʩʠʥʪʝʟʫʶʪʴ 

ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʮʠʪʦʢʽʥʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ IL-17ɸ,  IL-17F, IL-21 ʽ IL-22 [159, 

160]. 

ʆʜʥʠʤ ʟ ʨʝʛʫʣʷʪʦʨʽʚ ʬʝʥʦʪʠʧʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʥʘʾʚʥʠʭ ʊ-ʢʣʽʪʠʥ ʚ 

Treg ʻ ʛʝʥ ʪʨʘʥʩʢʨʠʧʮʽʾ Foxp 3 ɰ ʙʽʣʦʢ, ʟʘʣʫʯʝʥʠʡ ʚ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ, ʱʦ 

ʚʠʢʦʥʫʻ ʨʦʣʴ ʨʝʛʫʣʷʪʦʨʘ (ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ) ʨʦʟʚʠʪʢʫ  ̔

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʨʦʩʪʢʦʚʠʡ 

ʬʘʢʪʦʨ ʙʝʪʘ (TGF-beta). ʌʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ Foxp 3 ʟʘʡʤʘʻ ʧʨʦʤʦʪʦʨʠ ʛʝʥʽʚ, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʊ-ʢʣʽʪʠʥ, ʽ ʟʜʘʪʥʠʡ ʧʨʠʛʥʽʯʫʚʘʪʠ 

ʪʨʘʥʩʢʨʠʧʮʽʶ ʢʣʶʯʦʚʠʭ ʛʝʥʽʚ ʧʽʩʣʷ ʩʪʠʤʫʣʷʮʽʾ ʊ-ʢʣʽʪʠʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɺʽʜʦʤʦ, ʱʦ Foxp 3 ʻ ʥʘʡʙʽʣʴʰʠʤ ʩʧʝʮʠʬʽʯʥʠʤ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤ 

ʤʘʨʢʝʨʦʤ ʜʣʷ Treg ʽ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʾʭ ʨʦʟʚʠʪʦʢ  ̔ʩʫʧʨʝʩʦʨʥʫ ʬʫʥʢʮʽʶ. Treg- 

ʢʣʽʪʠʥʠ ʟʜʘʪʥʽ ʦʙʤʝʞʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ TNFʙ, IL-6, IL-1ʚ, IL-17 

[161, 162]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʪʚʘʨʠʥʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ Tregs, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ 

Foxp 3, ʚʘʞʣʠʚʽ ʚ ʧʝʨʝʜʘʯʽ ʽʤʫʥʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ 

ʘʫʪʦʪʦʣʝʨʘʥʪʥʦʩʪʽ. ɯʥʜʫʢʮʽʷ Foxp 3-ʧʦʟʠʪʠʚʥʠʭ ʊ-ʢʣʽʪʠʥ ʫ ʪʚʘʨʠʥ ʧʨʠʚʦʜʠʣʘ 

ʜʦ ʧʦʤʽʪʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʪʷʞʢʦʩʪʽ (ʘʫʪʦʽʤʫʥʥʦʛʦ) ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ 

ʜʽʘʙʝʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʨʦʟʩʽʷʥʥʦʛʦ ʩʢʣʝʨʦʟʫ, ʘʩʪʤʠ, ʽʥʬʝʢʮʽʡʥʦ ʾ ʭʚʦʨʦʙʠ 

ʢʠʝhʯʥʠʢʘ, ʪʠʨʝʦʾʜʠʪʘʭ ʽ ʥʠʨʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ IL-6 ʯʠ IL-21 ʚ 

ʷʢʦʩʪʽ ʚʠʟʥʘʯʘʣʴʥʦʾ ʩʠʛʥʘʣʴʥʦʾ ʤʦʣʝʢʫʣʠ [163]. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʠʰʘʭ ʚʢʘʟʫʶʪʴ ʥʘ IL-6, ʪʦʜʽ ʷʢ ʜʦʩʣʽʜʠ ʥʘ ʣʶʜʷʭ 

ʚʢʘʟʫʶʪʴ ʥʘ IL-21. IL-6 ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʙʘʣʘʥʩʫ ʨʽʚʥʷ Th17- ʽ Tregs- 

ʢʣʽʪʠʥ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ Th17-ʢʣʽʪʠʥ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. Tregs-ʢʣʽʪʠʥʠ ʤʘʶʪʴ 

ʩʫʧʨʝʩʦʨʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʚʠʱʝʥʫ ʘʢʪʠʚʥʽʩʪʴ Th17-ʢʣ̔ʪʠʥ, ʘ ʦʪʞʝ, ʽ ʥʘ 

ʟʘʧʘʣʝʥʥʷ [164]. ʇʦʢʘʟʘʥʦ, ʱʦ IL-6 ʩʧʽʣʴʥʦ ʟ TGFʚ ʩʪʠʤʫʣʶʻ ʛʝʥʝʨʘʮʽʶ 

ʧʨʦʟʘʧʘʣʴʥʠʭ Th17-ʢʣʽʪʠʥ ʽ ʤʘʻ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ. ʇʨʠʯʦʤʫ ʦʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ IL-6 ʥʘ ʮʝʡ ʧʨʦʮʝʩ ï 

ʩʫʧʨʝʩʽʷ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʫ Foxp 3. ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ, ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ TNFʙ ʟʜʘʪʥʠʡ ʩʪʠʤʫʣʶʚʘʪʠ ʧʨʦʜʫʢʮʽʶ IL-6 

[165]. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʟʘʟʥʘʯʝʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ 

ʘʥʪʠʟʘʧʘʣʴʥʠʭ ʙʽʣʢʽʚ, ʟʦʢʨʝʤʘ IL-10 [166]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʤʫʥʥʽ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʉɯɿʂ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ, 

ʩʘʤʝ ʪʦʤʫ ʧʝʨʝʜ ʥʘʫʢʦʚʮʷʤʠ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʚʠʚʯʠʪʠ ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʉɯɿʂ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʩʘʣʴʤʦʥʝʣʘʤʠ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʢʣʽʪʠʥʥʦʤʫ (ʚʤʽʩʪ Treg), ʘʣʝ ʽ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ (ʝʢʩʧʨʝʩʽʷ ʛʝʥʘ 

Foxp 3) ʨʽʚʥʷʭ [167].  

ʆʜʥʘʢ ʟʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʾ ʊ-ʭʝʣʧʝʨʽʚ 17 ʪʠʧʫ, ʷʢʽ 

ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʧʨʠ 

ʝʥʮʝʬʘʣʦʤʽʻʣʽʪʽ, ʉɯɿʂ, ʨʝʚʤʘʪʦʾʜʥʦʤʫ ʘʨʪʨʠʪʽ, ʘʣʝʨʛʽʯʥʽʡ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʚʽʜʧʦʚʽʜʘʻ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʬʘʢʪʦʨ RORʛt, ʷʢʠʡ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʫ ʥʝʟʨʽʣʠʭ CD4
+
/CD8

+
 ʪʠʤʦʮʠʪʘʭ ʽ ʚ ʢʣʽʪʠʥʘʭ 

ʽʥʜʫʢʪʦʨʘ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʤʝʥʰʝʥʥ̔  ʘʧʦʧʪʦʟʫ 

ʪʠʤʦʮʠʪʽʚ ʽ, ʤʦʞʣʠʚʦ, ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ IL-2 [168]. ʇʨʦʟʘʧʘʣʴʥʘ ʨʦʣʴ RORʛt ʚ 

ʪʠʤʫʩʽ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʚ ʩʫʙʛʨʫʧʽ Treg-ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʽʡ ʢʠʰʮʽ, ʜʝ 

ʽʥʜʫʢʫʻʪʴʩʷ ʩʠʤʙʽʦʪʠʯʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ. ʋ ʤʠʰʝʡ ʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʣʽʤʬʦʧʦʝʟʫ ʜʝʘʢʪʠʚʘʮʽʷ ʛʝʥʘ RORʛt ʟʙʽʣʴʰʫʻ ʮʠʪʦʢʽʥʠ 2 ʪʠʧʫ ʪʘ Th17 ʽ ʤʦʞʝ 

ʟʨʦʙʠʪʠ ʤʠʰʝʡ ʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʜʦ ʨʦʟʚʠʪʢʫ ʉɯɿʂ, ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ [169].  
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ʎʽ ʬʘʢʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʛʦʣʦʚʥʫ ʫʯʘʩʪʴ Th17 ʫ ʧʘʪʦʛʝʥʝʟʽ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʝʯʥʠʢʘ [170]. ɺʯʝʥʽ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʜʦʚʝʣʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ 

ʉɯɿʂ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ Th17-ʢʣʽʪʠʥ, ʘ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ IL-17ɸ, IL-17F, IL-23, IFN-ʛ ʪʘ ʝʢʩʧʨʝʩʽʶ 

ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ RORʛt [171]. 

ɺʦʜʥʦʯʘʩ, ʩʝʣʝʢʪʠʚʥʠʡ ʜʝʬʽʮʠʪ Treg-ʢʣʽʪʠʥ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʢʠʰʢʦʚʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ɿɿʂ ʽ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʝʥʪʝʨʠʪʦʤ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʣʘʟʤʦʮʠʪʽʚ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʢʠʝhʯʥʠʢʘ. Treg-ʢʣʽʪʠʥʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ ʢʠʰʢʦʚʦʛʦ 

ʙʘʨ'ʻʨʫ, ʦʩʦʙʣʠʚʦ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ [172]. 

ʂʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʻ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʠʤʠ ʤʽʢʨʦʙʥʠʤʠ 

ʤʝʪʘʙʦʣʽʪʘʤʠ ʫ ʢʠʰʝʯʥʠʢʫ, ʷʢʽ ʘʢʪʠʚʫʶʪʴ ʢʣʽʪʠʥʠ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨ ʚʽʣʴʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ 2 (free fatty acid receptor-2, FFAR 2). FFAR 2 ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥʘʭ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʨʷʜʫ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʮʝʡ ʨʝʮʝʧʪʦʨ ʛʨʘʻ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʫ ʢʠʰʝʯʥʠʢʫ [173, 174].  

ʂʃɾʂ ʜʽʶʪʴ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ 

ʘʢʪʠʚʘʮʽʶ ʨʝʮʝʧʪʦʨʽʚ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ (GPR41, GPR43, GPR109A), 

ʽʥʛʽʙʫʚʘʥʥʷ ʛʽʩʪʦʥʥʦʾ ʜʝʘʮʝʪʠʣʘʟʠ (HDAC) ʪʘ ʤʝʪʘʙʦʣʽʯʥʫ ʽʥʪʝʛʨʘʮʽʶ. 

ʈʦʟʚʠʪʦʢ Treg-ʢʠʰʢʦʚʠʭ ʪʢʘʥʠʥʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʢʣʽʪʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʫʥʽʢʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʛʥʘʣʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ 

ʢʦʤʝʥʩʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʝʬʝʢʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʝʢʩʧʨʝʩʽʾ FFAR 2 ï ʨʝʮʝʧʪʦʨʘ ʂʃɾʂ [175]. ʊʘʢʦʞ ʪʘʢʽ ʤʝʪʘʙʦʣʽʪʠ 

ʢʦʤʝʥʩʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʷʢ ʙʫʪʠʨʘʪ, ʧʨʦʧʽʦʥʘʪ, ʘʮʝʪʘʪ ʟʜʘʪʥʽ ʩʘʤʦʩʪʽʡʥʦ 

ʘʢʪʠʚʫʚʘʪʠ ʨʝʮʝʧʪʦʨ FFAR 2, ʘ ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʝʢʩʧʨʝʩʽʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ 

ʮʠʪʦʢʽʥʫ IL-10, ʷʢʠʡ ʩʧʨʠʷʻ ʜʦʟʨʽʚʘʥʥʶ ʥʘʾʚʥʠʭ ʊ-ʢʣʽʪʠʥ ʜʦ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʊreg. ɺ ʮʽʣʦʤʫ, ʮʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʣʽʪʠʥʠ Treg ʫ 

ʢʠʰʝʯʥʠʢʫ ʽ ʩʠʥʘʥʪʨʦʧʥʽ ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʩʧʦʩʦʙʠ 

ʟʚ'ʷʟʢʫ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʽʤʫʥʥʫ ʘʢʪʠʚʘʮʽʶ ʽ ʚʽʜʥʦʚʣʶʶʪʴ ʢʠʰʢʦʚʠʡ ʛʦʤʝʦʩʪʘʟ 

[176].  
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ʂʨʽʤ ʚʧʣʠʚʫ ʥʘ ʤʝʪʘʙʦʣʽʟʤ, ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʽ ʨʦʣʽ FFAR 2 

ʫ ʨʝʛʫʣʷʮʽʾ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʟʦʢʨʝʤʘ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʢʠʰʝʯʥʠʢʘ. ʅʘ 

ʜʘʥʠʡ ʯʘʩ ʚʯʝʥʽ ʥʝ ʤʦʞʫʪʴ ʜʽʡʪʠ ʟʛʦʜʠ ʱʦʜʦ ʪʠʧʫ ʢʣʽʪʠʥ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ 

ʚʧʣʠʚ ʥʘ FFAR 2. ʌʫʥʢʮʽʶ FFAR 2 ʫ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ 

ʧʦʚ'ʷʟʫʚʘʣʠ ʟ ʥʝʡʪʨʦʬʽʣʘʤʠ, ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʢʠʰʝʯʥʠʢʘ ʘʙʦ ʟ 

ʨʝʛʫʣʶʶʯʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʽʶ ʚ ʤʦʥʦʮʠʪʘʭ, 

ʬʫʥʢʮʽʷ FFAR 2 ʫ ʮʠʭ ʢʣʽʪʠʥʘʭ ʤʘʣʦ ʚʽʜʦʤʘ [177]. ʄʦʥʦʮʠʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʽʛʨʫʶʪʴ ʫ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ ʽ ʩʧʨʠʷʶʪʴ ʟʘʧʘʣʝʥʥʶ ʷʢ ʫ ʣʶʜʝʡ, ʪʘʢ ʽ ʫ ʤʠʰʝʡ. ʊʘʢʦʞ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʤʘʢʨʦʬʘʛʽʚ ʫ ʢʠʰʝʯʥʠʢʫ. ʋ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʮʽ ʢʣʽʪʠʥʠ, ʡʤʦʚʽʨʥʦ, ʟʘʟʥʘʶʪʴ ʜʽʾ ʤʽʣʽʤʦʣʷʨʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʂʃɾʂ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʢʪʠʚʘʮʽʾ FFAR 2 ʧʨʠ ʟʘʧʘʣʴʥʠʭ 

ʧʦʨʫʰʝʥʥʷʭ [178].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʂʃɾʂ ʜʽʶʪʴ ʯʝʨʝʟ FFAR 2, ʱʦʙ ʟʤʦʜʫʣʶʚʘʪʠ 

ʤʦʥʦʮʠʪʠ ʣʶʜʠʥʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ, ʘʣʝ ʪʘʢʠʡ ʰʣʷʭ 

ʚʽʜʩʫʪʥʽʡ ʫ ʤʦʥʦʮʠʪʘʭ ʤʠʰʽ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʤʠʰʘʭ ʟ̔ ʩʠʤʧʪʦʤʘʤʠ ʢʦʣʽʪʫ, ʚʞʝ ʨʦʟʨʦʙʣʝʥʽ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʣʶʜʩʴʢʠʡ FFAR 2, ʘʣʝ ʤʦʜʝʣʴ ʤʠʰʽ 

ʥʝ ʤʦʞʝ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʪʚʦʨʠʪʠ ʝʬʝʢʪ ʚʧʣʠʚʫ ʥʘ ʬʽʟʽʦʣʦʛʽʶ ʣʶʜʠʥʠ [179]. 

 

1.4 ʂʣʶʯʦʚʽ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʽ ʙʘʢʪʝʨʽʾ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʢʪʝʨʦʾʜʽʚ ʜʣʷ ʢʦʨʝʢʮʽʾ ʩʢʣʘʜʫ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ 

 

ʂʠʰʝʯʥʠʢ ʣʁ ʜʠʥʠ ʩʬʦʨʤʦʚʘʥʠʡ ʫʥʽʢʘʣʴʥʠʤ ʤʽʢʨʦʙʥʠʤ 

ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʩʦʪʥʽ ʦʢʨʝʤʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʰʪʘʤʽʚ, ʷʢʽ 

ʢʦʥʢʫʨʫʶʪʴ ʟʘ ʨʝʩʫʨʩʠ ʽ ʟʘ ʢʠʰʢʦʚʽ ʥʠʰʽ. ɿʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʾ ʮʴʦʛʦ 

ʤʽʢʨʦʙʥʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʚʧʣʠʚʘʻ ʥʘ ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ ʙʽʦʣʦʛʽʾ ʛʦʩʧʦʜʘʨʷ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʭʘʨʯʫʚʘʥʥʷ, ʤʝʪʘʙʦʣʽʟʤ, ʽʤʫʥʥʫ ʬʫʥʢʮʽʶ ʽ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ 

ʽʥʬʝʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʢʪʦʨʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʚ'ʷʟʘʥʽ ʟ ʣʶʜʠʥʦʶ ʤʽʢʨʦʙʥʽ 

ʩʧʽʣʴʥʦʪʠ, ʻ ʧʨʝʜʤʝʪʦʤ ʚʝʣʠʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʽʥʪʝʨʝʩʫ [180, 181]. 
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ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Bacteroides ʜʦʤʽʥʫʶʪʴ ʫ ʢʠh ʝʯʥʠʢʫ ʽ ʟʜʘʪʥʽʩʪʴ ʮʠʭ 

ʚʠʜʽʚ ʝʬʝʢʪʠʚʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟʘ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʛʣʽʢʘʥʦʚʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʻ ʚʠʨʽʰʘʣʴʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʢʦʣʦʥʽʟʘʮʽʾ [182].  

ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʛʦʩʧʦʜʘʨʷ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰ 

ʧʦʚʥʦ ʦʮʽʥʶʚʘʪʠ ʨʦʣʴ ʤʽʢʨʦʙʥʠʭ ʚʟʘʻʤʦʜʽʡ ʮʽʻʾ ʩʧʽʣʴʥʦʪʠ. ʋ ʙʘʛʘʪʴʦʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʥʘʣʽʟʫʻʪʴʩʷ ʩʠʥʪʝʟ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʠʰʢʦʚʠʤʠ ʤʽʢʨʦʙʘʤʠ 

ʪʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʮʠʭ ʙʘʢʪʝʨʽʡ ʤʝʪʘʙʦʣʽʟʫʚʘʪʠ ʚʽʜʭʦʜʠ ʬʽʣʦʛʝʥʝʪʠʯʥʦ 

ʚʽʜʜʘʣʝʥʠʭ ʚʠʜʽʚ [183]. ʊʘʢ, ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʫʢʨʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʛʣʽʢʘʥʽʚ ʛʦʩʧʦʜʘʨʷ, ʱʦ ʚʠʚʽʣʴʥʷʶʪʴʩʷ 

ʢʠʰʢʦʚʠʤʠ ʩʠʤʙʦ̔ʥʪʘʤʠ. ʎʝʡ ʬʘʢʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʧʨʦʜʫʢʪʠ ʨʦʟʱʝʧʣʝʥʥʷ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʥʝʦʙʭʽʜʥʽ ʷʢ ʧʦʩʝʨʝʜʥʠʢʠ ʜʣʷ 

ʚʟʘʻʤʦʚʠʛʽʜʥʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʠʜʘʤʠ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʦʪʨʠʤʫʶʪ ɹʚʠʛʦʜʫ ʷʢ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ [184]. 

ʋ ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪ ̔ ʝʢʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʤʦʣʝʢʫʣ, ʱʦ ʜʝʢʨʝʪʫʶʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜ 

ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ. ʊʘʢ, ʢʦʣʽʮʠʥʠ-E2 Escherichia coli ʩʧʨʠʷʶʪʴ ʤʽʢʨʦʙʥʦʤʫ 

ʨʽʟʥʦʤʘʥʽʪʪʁ  ʚ ʢʠʰʝʯʥʠʢʫ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʫʚʘʥʥ ̫ ʝʢʦʩʠʩʪʝʤʠ. ʐʪʘʤʠ            

S. typhimurium, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʙʘʢʪʝʨʽʦʮʠʥʠ, ʢʦʥʢʫʨʝʥʪʥʦ ʧʝʨʝʚʘʞʘʶʪʴ 

ʢʦʣʽʮʠʥʦʛʝʥʥʽ ʰʪʘʤʠ E. coli [185]. ɽʥʪʝʨʦʢʦʢʠ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ ʙʘʢʪʝʨʽʦʮʠʥ-

21, ʟʘʤʽʥʷʶʪʴ ʰʪʘʤʠ Enterococcus faecalis, ʷʢʽ ʧʦʟʙʘʚʣʝʥ ̔ʙʘʢʪʝʨʽʦʮʠʥʽʚ. ʎʽ 

ʚʘʞʣʠʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʩʝʢʨʝʪʫʻʤʠʭ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʤʦʣʝʢʫʣ, ʱʦ ʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʥʘʩʣʽʜʢʘʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʾʭ ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ [186]. 

ʅʠʥʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ 

ʙʘʢʪʝʨʦʾʜʘʤ. ɼʘʥʽ ʧʨʦ ʙʘʢʪʝʨʦʾʜʠ ʚʢʨʘʡ ʩʫʧʝʨʝʯʣʠʚʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, 

Bacteroides fragilis ʚʚʘʞʘʶʪʴ ʧʝʨʰʦʧʨʠʯʠʥʦʶ ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʨʘʢʫ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ɿ ʽʥʰʦʛʦ ð ʡʦʤʫ ʧʨʦʨʦʢʫʶʪʴ ʜʦʣʶ 

ʨʷʪʽʚʥʠʢʘ ʚʽʜ ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʮʴʦʤʫ B. fragilis ʻ ʨʷʜʦʚʠʤ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʣʶʜʠʥʠ [187]. 
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ɹʘʢʪʝʨʦʾʜʠ ð ʨʽʜ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʥʝʨʫʭʣʠʚʠʭ ʘʥʘʝʨʦʙʥʠʭ 

ʥʝʩʧʦʨʦʫʪʚʦʨʶʶʯʠʭ ʧʘʣʠʯʢʦʧʦʜʽʙʥʠʭ ʙʘʢʪʝʨʽʡ ʨʦʜʠʥʠ Bacteroidaceae, ʱʦ 

ʤʝʰʢʘʶʪʴ ʚ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ  ̔  ̒ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʢʠʰʝʯʥʠʢʘ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʘ ̒ ʧʨʠʙʣʠʟʥʦ 10
10

 - 10
11

 ʢʣʽʪʠʥ ʢʠʰʝʯʥʦʛʦ 

ʚʤʽʩʪʫ. ʆʩʥʦʚʥʝ ʤʽʩʮʝ ʣʦʢʘʣʽʟʘʮʽʾ ʙʘʢʪʝʨʦʾʜʽʚ ð ʟʘʣʦʟʠʩʪʽ ʢʨʠʧʪʠ, ʮʝ ʜʨʽʙʥʽ 

ʧʦʛʣʠʙʣʝʥʥʷ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. ɹʘʢʪʝʨʽʾ ʤʘʶʪʴ ʧʦʣʽʩʘʭʘʨʠʜʥʫ ʢʘʧʩʫʣʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ɹʘʢʪʝʨʦʾʜʠ ʟʘʣʫʯʝʥʽ ʚ ʧʨʦʮʝʩʠ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ, ʫʪʠʣʽʟʘʮʽʾ ʙʽʣʢʽʚ ʽ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʙʨʦʜʽʥʥʷ ʻ ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ, ʽʟʦʚʘʣʝʨʽʘʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʙʫʨʰʪʠʥʦʚʘ ʢʠʩʣʦʪʘ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʻ ʧʦʣʽʩʘʭʘʨʠʜʠ. ʎʽ 

ʦʨʛʘʥʽʟʤʠ ʩʪʽʡʢʽ ʜʦ ʧʝʥʽʮʠʣʽʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ [188]. 

ʌʘʢʪʦʨʘʤʠ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʻ ʢʘʧʩʫʣʘ, ʧʽʣ̔, ʙʽʣʢʠ ʟʦʚʥʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ, 

ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʜʛʝʟʽʾ. ʂʘʧʩʫʣʴʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ, ʷʢ ʬʘʢʪʦʨ ʘʛʨʝʩʽʾ, 

ʟʘʭʠʱʘʻ ʙʘʢʪʝʨʽʾ ʚʽʜ ʬʘʛʦʮʠʪʦʟʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʙʘʢʪʝʨʦʾʜʠ ʧʨʦʜʫʢʫʶʪʴ ʨʷʜ 

ʬʝʨʤʝʥʪʽʚ: ʥʝʡʨʘʤʽʥ̔ ʜʘʟʫ, ʬʽʙʨʠʥʦʣʽʟʠʥ, ʛʝʧʘʨʠʥʘʟʫ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʽʥʚʘʟʽʾ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ð ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʽ 

ʣʝʡʢʦʮʠʪʽʚ. ʃʇʉ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʠʛʥʽʯʝʥʥʽ ʘʢʪʠʚʥʦʩʪʽ 

ʬʘʛʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥ. ɹʘʢʪʝʨʦʾʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʧʝʨʠʪʦʥʽʪ,̔ ʘʙʩʮʝʩʘʭ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʣʝʛʝʥʴ ʪʘ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʽʥʰʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. 

ʊʘʢ, ʜʝʷʢʽ ʰʪʘʤʠ B. fragilis ʦʙʫʤʦʚʣʶʶʪʴ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʪʦʚʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ. ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʘʢʪʠʚʘʮʽʶ ʛʝʥʘ ʟ ʚʠʨʦʙʣʝʥʥʷ ʬʝʨʤʝʥʪʫ ʦʢʩʠʜʘʟʠ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʝʧʽʪʝʣʽʶ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʜʦ ʜʽʾ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʣʽʪʠʥ 

ʢʠʰʝʯʥʠʢʘ ʪʘ ʫʪʚʦʨʝʥʥ ̫ʟʣʦ̫ʢʽʩʥʠʭ ʧʫʭʣʠʥ [189]. 

ɹʘʢʪʝʨʦʾʜʥʘ ʽʥʬʝʢʮʽʷ ʟʘʟʚʠʯʘʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʦʢ, ʯʝʨʝʟ ʱʦ ʥʦʨʤʘʣʴʥʘ ʤʽʢʨʦʬʣʦʨʘ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʛʣʠʙʦʢʠʭ 

ʪʢʘʥʠʥ. B. fragilis ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʢʘʪʘʣʘʟʫ ʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʫ. 

ʊʦʤʫ ʚʞʝ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ (ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʘʩʠʚʥʦʾ ʽʥʚʘʟʽʾ ʚ ʪʢʘʥʠʥʠ) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʝʣʝʢʮʽʷ ʙʘʢʪʝʨʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʢʠʩʥʶ. 
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ʁʤʦʚʽʨʥʽʩʪʴ ʧʨʦʜʦʚʞʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʡʙʽʣʴʰ ʨʝʘʣʴʥʘ ʜʣʷ ʘʝʨʦʪʦʣʝʨʘʥʪʥʠʭ 

ʰʪʘʤʽʚ. ʊʘʢʦʞ ʙʘʢʪʝʨʦʾʜʠ ʛʨʫʧʠ ɺ. fragilis ʥʘʢʦʧʠʯʫʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʩʫʢʮʠʥʦʚʦʾ (ʙʫʨʰʪʠʥʦʚʦʾ) ʢʠʩʣʦʪʠ, ʷʢʘ ʧʨʠʛʥʽʯʫʻ ʢʠʩʥʝʚʦʟʘʣʝʞʥʫ 

ʙʘʢʪʝʨʠʮʠʜʥʽʩʪʴ ʽ ʭʝʤʦʪʘʢʩʠʩ ʥʝʡʪʨʦʬʽʣʽʚ. ɹʘʢʪʝʨʦʾʜʠ ʤʘʶʪʴ ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʽ 

ʬʝʨʤʝʥʪʠ, ʱʦ ʨʫʡʥʫʶʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʽ ʬʘʢʪʦʨʠ ʢʦʤʧʣʝʤʝʥʪʫ. ʎʝ 

ʜʦʧʦʤʘʛʘʻ ʾʤ ʽ ʩʫʩʽʜʥʽʤ ʟ ʥʠʤʠ ʙʘʢʪʝʨʽʷʤ ʧʨʦʪʠʩʪʦʷʪʠ ʦʧʩʦʥʦʬʘʛʦʮʠʪʦʟʫ, 

ʷʢʠʡ ʽ ʙʝʟ ʪʦʛʦ ʦʩʣʘʙʣʝʥʠʡ ʯʝʨʝʟ ʥʠʟʴʢʠʡ ʧʨʠʧʣʠʚ ʢʨʦʚʽ ʚ ʟʦʥʠ ʽʰʝʤʽʾ [190]. 

ʋ ʧʘʪʦʛʝʥʝʟʽ ʘʥʘʝʨʦʙʥʠʭ ʽʥʬʝʢʮʽʡ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚʧʣʠʚ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʦʢʩʠʥʽʚ ʥʘ ʪʢʘʥʠʥʠ ʡ ʦʨʛʘʥʠ ʣʶʜʠʥʠ. ɯʟʦʣʷʪʠ B. fragilis, ʱʦ 

ʚʠʜʽʣʷʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʩʝʧʩʠʩʽ ʪʘ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, 

ʧʨʦʜʫʢʫʶʪʴ ʪʦʢʩʠʥ ð Bacteroides fragilis toxin (BFT), ʷʢʠʡ ʻ ʮʠʥʢʦʚʦ ʁ

ʤʝʪʘʣʦʧʨʦʪʝʘʟʦʶ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʚʘʛʦʶ 20 kDa. ɽʥʪʝʨʦʪʦʢʩʠʛʝʥʥ ̔ʰʪʘʤʠ 

ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʪʨʠ ʚʘʨʽʘʥʪʠ (ʟ̔ʦʪʠʧʠ) ʝʥʪʝʨʦʪʦʢʩʠʥ̔ʚ, ʢʦʜʦʚʘʥʠʭ 

ʛʝʥʘʤʠ bft-1, bft-2 [191]. ɽʥʪʝʨʦʪʦʢʩʠʥ ʨʫʡʥʫʻ ʢʣʽʪʠʥʥʽ ʢʦʥʪʘʢʪʠ ʤʽʞ 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʻ ʧʦʪʝʥʮʽʡʥʦʶ ʧʨʠʯʠʥʦʶ ʜʽʘʨʝʾ (ʜʦ 10% 

ʚʠʧʘʜʢʽʚ). ɿ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʝʥʪʝʨʦʪʦʢʩʠʛʝʥʥ ̔ ʰʪʘʤʠ ʚʠʜʽʣʷʶʪʴ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʽʥʬʝʢʮʽʷʤʠ ʣʝʛʝʥʽʚ, ʢʨʦʚʽ ʽ ʧʨʠ ʘʙʩʮʝʩʘʭ. ʇʨʦʜʫʢʫʶʪʴ 

ʝʥʪʝʨʦʪʦʢʩʠʥ ʽʟʦʣʷʪʠ B. fragilis, ʚʠʷʚʣʝʥʽ ʫ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʜʽʘʨʝʶ (1-5 ʨʦʢʽʚ). ʊʠʤ ʥʝ ʤʝʥʰ, ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʜʦ 20% ʣʶʜʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʻ ʘʩʠʤʧʪʦʤʘʪʠʯʥʠʤʠ ʥʦʩ̫̔ ʤʠ 

ʝʥʪʝʨʦʪʦʢʩʠʛʝʥʥʠʭ ʰʪʘʤʽʚ [192]. 

ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ B. fragilis ʚʠʨʦʙʣʷʻ 

ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ (ʂʃɾʂ) ʽ ʧʦʣʽʩʘʭʘʨʠʜ ɸ, ʷʢ ̔ʩʪʠʤʫʣʶʶʪʴ 

ʚʠʨʦʙʣʝʥʥʷ ʣʽʤʬʦʮʠʪʘʤʠ ʙʽʣʢʘ IL-10, ʚʽʜʦʤʦʛʦ ʪʘʢʦʞ ʷʢ ʬʘʢʪʦʨ, ʱʦ ʽʥʛʽʙʫʻ 

ʩʠʥʪʝʟ ʮʠʪʦʢʽʥʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ ʧʨʠʛʥʽʯʫʶʪʴʩʷ ʟʘʧʘʣʴʥʽ 

ʧʨʦʮʝʩʠ. ʊʦʤʫ B. fragilis ʧʨʦʨʦʢʫʶʪʴ ʜʦʣʶ ʥʦʚʠʭ ʣʽʢʽʚ ʚʽʜ ʪʘʢʠʭ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʝʯʥʠʢʘ, ʷʢ ʉɯɿʂ, ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ ʽ ʭʚʦʨʦʙʘ 

ʂʨʦʥʘ. ʆʪʞʝ, ʽʥʪʝʨʝʩʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʧʨʦʙʽʦʪʠʯʥʦ ʾ

ʝʬʝʢʪʠʚʥʦʩʪ̔ B. fragilis ʽ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʟʜʘʪʥʦʩʪ̔ ʧʨʠʛʥʽʯʫʚʘʪʠ ʧʘʪʦʛʝʥʥʽ 

ʙʘʢʪʝʨʽʾ ʚ ʢʠʰʝʯʥʠʢʫ [193]. 
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ɺʦʯʝʚʠʜʴ, ʱʦ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ B. fragilis ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ 

ʥʝʦʜʥʦʟʥʘʯʥʠʭ ʧʠʪʘʥʴ. ʆʜʥʘʢ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʩʫʤʥʽʚʽʚ, ʱʦ ʧʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʙʘʢʪʝʨʽʡ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ 

ʩʢʣʘʜʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [194]. 

ʋ ʨʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʢʨʝʤʽ ʙʘʢʪʝʨʽʾ ʤʽʢʨʦʙʽʦʪʠ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ B. fragilis, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢ, ʤʦʥʦʢʦʣʦʥʽʟʘʮʽʷ  

B. fragilis ʤʠʰʝʡ ʟ ʚʽʜʩʫʪʥʴʦʶ ʤʽʢʨʦʬʣʦʨʦʶ ʩʧʨʠʷʻ ʣʽʤʬʦʾʜʥʦʤʫ 

ʦʨʛʘʥʦʛʝʥʝʟʫ ʽ ʟʙʽʣʴʰʝʥʥ ʁCD4
+
ʊ-ʢʣʽʪʠʥ ʪʘ IL-10, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʩʧʨʝʩʽʾ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʫ ɸ ʙʘʢʪʝʨʽʡ. ʇʦʚ'ʷʟʘʥʘ ʟ ʢʠʰʝʯʥʠʢʦʤ ʣʽʤʬʦʾʜʥʘ 

ʪʢʘʥʠʥʘ (ʂɸʃʊ) ʫ ʟʘʨʦʜʢʽʚ ʤʠʰʝʡ ʥʝ ʩʪʘ ̒ʧʦʚʥʽʩʪʶ ʟʨʽʣʦʶ, ʘ ʢʽʣʴʢʽʩʪʴ CD4
+
, 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʽ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ (DCs), ʘ ʪʘʢʦʞ IgA ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ B. fragilis. ɹʘʣʘʥʩ ʩʝʨʝʜ ʧʦʧʫʣʷʮʽʾ ʊ-ʭʝʣʧʝʨʽʚ (Th) ʫ ʮʠʭ ʪʚʘʨʠʥ 

ʩʠʣʴʥʦ ʩʧʦʪʚʦʨʝʥʠʡ ʚ ʥʘʧʨʷʤʢʫ ʧʨʦʬʽʣʶ Th2-ʢʣʽʪʠʥ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ   

ʚʠʥʠʢʥʝʥʥʷʤ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [195].  

ʅʦʨʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʝʬʝʢʪʦʨʥʠʤʠ Th-ʢʣʽʪʠʥʘʤʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ CD4
+
ʊ-ʢʣʽʪʠʥʘʤʠ, ʚʽʜʦʤʠʤʠ ʷʢ ʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ (Tregs). 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ ʚ ʢʠʰʝʯʥʠʢʫ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʚʠʥʥʘ ʚʠʙʽʨʢʦʚʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʘʪʦʛʝʥʥʽ ʚʠʜʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʦʜʥʦʯʘʩʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʥʝʰʢʽʜʣʠʚʠʭ ʽ ʩʠʤʙʽʦʪʠʯʥʠʭ ʯʣʝʥʽʚ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ. ɽʢʩʧʨʝʩʽʷ Tregs 

ʛʝʥʘ Foxp 3 ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʘʫʪʦʽʤʫʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʜʽʻʪʠʯʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʨʝʛʫʣʷʮʽʾ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʽ 

ʧʨʠʛʥʽʯʝʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚ ʤʝʞʘʭ ʢʠʰʢʦʚʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʎʽʢʘʚʦ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ Tregs, ʷʢ ʽ ʾʭ ʟʜʘʪʥʽʩʪʴ ʧʨʠʛʥʽʯʫʚʘʪʠ ʟʘʧʘʣʝʥʥʷ, ʟʥʠʞʫʻʪʴʩʷ ʫ 

ʙʝʟʧʣʽʜʥʠʭ ʪʘ ʦʙʨʦʙʣʝʥʠʭ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʤʠʰʝʡ, ʚʢʘʟʫʶʯʠ ʥʘ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʤʽʢʨʦʙʽʦʪʠ ʫ ʩʧʨʠʷʥʥʽ ʨʦʟʚʠʪʢʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥ ʁTregs [196, 197]. ɿʜʦʨʦʚʠʡ 

ʙʘʣʘʥʩ ʚ ʧʦʧʫʣʷʮʽʾ ʊ-ʭʝʣʧʝʨʽʚ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʚʣʝʥʠʡ ʰʣʷʭʦʤ ʢʦʣʦʥʽʟʘʮʽʾ 

ʮʠʭ ʪʚʘʨʠʥ ʢʦʤʝʥʩʘʣʴʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ Bifidobacterium ̔nfantis ʘʙʦ, 

ʱʦ ʙʽʣʴʰ ʜʠʚʥʦ, ʦʯʠʱʝʥʠʤ ʢʘʧʩʫʣʴʥʠʤ ʧʦʣʽʩʘʭʘʨʠʜʦʤ B. fragilis. ʅʘ ʜʦʜʘʪʦʢ 

ʜʦ ʘʢʪʠʚʥʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ Foxp 3
+  
Tregs ʨʝʛʫʣʶʶʪʴ 
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ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʝʟʝʨʚʫ IgA ʚʩʝʨʝʜʠʥʽ ʟʘʨʦʜʢʦʚʠʭ ʮʝʥʪʨʽʚ ʇʝʡʻʨʦʚʠʭ 

ʙʣʷʰʦʢ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʜʠ ʙʘʢʪʝʨʽʡ, ʧʽʜʪʨʠʤʫʶʯʠʭ ʽʤʫʥʥʠʡ ʛʦʤʝʦʩʪʘʟ, 

ʪʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ Tregs-16. ʊʦʤʫ ʛʝʥʝʨʘʮʽʷ Foxp 3
+
Tregs, ʽʥʜʫʢʦʚʘʥʘ 

ʤʽʢʨʦʙʽʦʪʦʶ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʛʦʤʝʦʩʪʘʟʫ CD4, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʙʘʣʘʥʩʽ ʤʽʞ ʝʬʝʢʪʦʨʘʤʠ ʊ-ʭʝʣʧʝʨʽʚ ʽ Treg ʧʽʜ ʯʘʩ 

ʩʠʤʙʽʦʟʫ. ʋ ʢʠʰʝʯʥʠʢʫ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ Tregs ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʧʦʩʣʘʙʠʪʠ ʘʢʪʠʚʥʽʩʪʴ Th17, ʪʠʤ ʩʘʤʠʤ ʧʦʣʝʛʰʠʪʠ ʙʘʢʪʝʨʽʘʣʴʥʫ ʢʦʣʦʥʽʟʘʮʽʶ 

ʡ ʫʥʠʢʥʫʪʠ ʥʝʙʘʞʘʥʦʛʦ ʟʘʧʘʣʝʥʥʷ [198, 199]. 

ʍʦʯʘ ʝʬʝʢʪʦʨʥʽ ʢʣʽʪʠʥʠ Th17 ʩʧʨʠʷʶʪʴ ʢʦʣʦʥʽʟʘʮʽʡʥʽʡ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ ʰʣʷʭʦʤ ʽʥʜʫʢʮʽʾ ʚʠʨʦʙʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʘʢʪʠʚʘʮʽʾ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʱʝʥʥʷ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʚʦʥʠ ʪʘʢʦʞ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʽ ʚ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥ.ɹ ʋ ʤʠʰʝʡ, ʧʦʟʙʘʚʣʝʥʠʭ ʤʽʢʨʦʬʣʦʨʠ, ʚ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ ʽ 

ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ Th17- 

ʢʣʽʪʠʥ, ʘ ʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʢʣʶʯʦʚʫ ʨʦʣʴ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ, 

ʟʦʢʨʝʤʘ ʩʝʛʤʝʥʪʦʚʘʥʠʭ ʥʠʪʢʦʧʦʜʽʙʥʠʭ ʙʘʢʪʝʨʽʡ, ʥʘ ʨʦʟʚʠʪʦʢ ʢʠʰʢʦʚʠʭ Th17-

ʢʣʽʪʠʥ. ʂʨʽʤ ʟʘʭʠʩʥʦʾ ʨʦʣʽ Th17 ʪʘʢʦʞ ʜʦʙʨʝ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʘ ʽ ʾʭ 

ʧʘʪʦʣʦʛʽʯʥʘ ʨʦʣʴ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʢʠʰʝʯʥʠʢʘ. ɼʠʩʙʘʣʘʥʩ ʤʽʞ ʧʨʦʟʘʧʘʣʴʥʠʤ ʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʤ ʧʨʦʬʽʣʝʤ Th17 ʢʦʨʝʣʶʻ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ 

ɿɿʂ, ʷʢ ̔ ʚʢʣʶʯʘʶʪʴ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ ʽ ʭʚʦʨʦʙʫ ʂʨʦʥʘ. ʊʦʤʫ ʤʽʢʨʦʙʽʦʪʘ 

ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʷʢ ʧʨʦ- ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʊ-ʢʣʽʪʠʥʥʠʭ 

ʨʝʘʢʮʽʡ, ʪʘʢ ʽ ʚ ʧʨʠʛʥʽʯʝʥʥʽ Th1- ʽ Th17-ʢʣʽʪʠʥ Tregs-ʢʣʽʪʠʥʘʤʠ, ʱʦ 

ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʝʯʥʠʢʘ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ [200, 201]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʤʧʦʟʠʮʽʷ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʨʝʛʫʣʶʻ ʙʘʣʘʥʩ ʤʽʞ 

ʢʣʽʪʠʥʘʤʠ Th17 ʽ Treg ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʽ, 

ʡʤʦʚʽʨʥʦ, ʚʧʣʠʚʘʻ ʥʘ ʢʠʰʢʦʚʠʡ ʽʤʫʥʽʪʝʪ, ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʪʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʜʦ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʝʯʥʠʢʘ [202]. ʎʝʡ ʬʘʢʪ ʙʫʚ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ, ʜʝ ʜʠʬʝʨʝʥʮʽʘʮʽ ̫ʢʣʽʪʠʥ Th17 ʢʠʰʝʯʥʠʢʘ ʙʫʣʘ 

ʟʢʦʨʝʣʴʦʚʘʥʘ ʚʚʝʜʝʥʥʷʤ ʮʠʪʦʬʘʛ-ʬʣʘʚʽʦʙʘʢʪʝʨ-ʙʘʢʪʝʨʦʾʜ̔ ʚ (CFB), ʘʣʝ ʥʝ 
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ʟʘʣʝʞʘʣʘ ʚʽʜ TLR-ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ IL-21  ̔ IL-23. ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʪʢʠ ʢʣʽʪʠʥ 

Th17 ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷʤ Foxp3
+
-ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ (Tregs), 

ʷʢʽ ʧʦʜʽʣʷʶʪʴ ʢʣʽʪʠʥʠ Th17 ʥʘ ʚʠʤʦʛʫ TGF-ɓ [203]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʝʪʘʙʦʣʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘ ̒ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʝʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʭʘʨʯʫʚʘʥʥʷ. ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ 

ʜʝʩʷʪʠʣʽʪʪʷ ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʠʣʘʩ ɹ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʢʠʰʝʯʥʠʢʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʽʥʘʤʠ ʚ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʝ 

ʚʢʣʶʯʘʻ ʙʽʣʴʰ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʢʣʽʪʢʦʚʠʥʠ ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʞʠʨʫ. 

ʅʝʧʝʨʝʪʨʘʚʣʶʚʘʥʽ ʧʦʣʽʩʘʭʘʨʠʜʠ, ʪʘʢʽ ʷʢ ʢʨʦʭʤʘʣʴ, ʬʝʨʤʝʥʪʫʶʪʴʩʷ 

ʤʽʢʨʦʙʽʦʪʦʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʂʃɾʂ). 

ʈ̔ ʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʽʢʨʦʙʥʠʭ ʩʧʽʣʴʥʦʪ ʫ ʢʠʰʝʯʥʠʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʻʪʠ ʟ 

ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʢʣʽʪʢʦʚʠʥʠ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʙʘʛʘʪʩʪʚʦ ʤʽʢʨʦʙʽʦʪʠ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʂʃɾʂ-ʤʝʪʘʙʦʣʽʟʤʫ ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ ʫ 

ʢʠʰʝʯʥʠʢʫ ʻ ʘʮʝʪʘʪ, ʧʨʦʧʽʦʥʘʪ ʽ ʙʫʪʠʨʘʪ. ʂʃɾʂ ʘʜʩʦʨʙʫʶʪʴʩʷ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, 

ʨʦʟʧʦʜʽʣʷʶʯʠʩʴ ʧʦ ʚʩʴʦʤʫ ʦʨʛʘʥʽʟʤʫ. ʎʽ ʤʝʪʘʙʦʣʽʪʠ ʯʠʥʷʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ 

ʝʬʝʢʪ ʷʢ ʥʘ ʝʧʽʪʝʣʽʘʣʴʥʽ, ʪʘʢ ʽ ʥʘ ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʢʠʰʝʯʥʠʢʘ [204-206]. 

ɹʫʪʠʨʘʪ ʽ ʧʨʦʧʽʦʥʘʪ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ Treg-ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʦʤʫ 

ʢʠʰʝʯʥʠʢʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʛʽʩʪʦʥʦʚʦʛʦ ʘʮʝʪʠʣʶʚʘʥʥʷ ʣʦʢʫʩʫ Foxp 3 

ʘʙʦ ʯʝʨʝʟ ʊ-ʢʣʽʪʠʥʥʫ ʚʥʫʪʨʽʰʥʶ ʩʠʛʥʘʣʽʟʘʮʽʶ ʨʝʮʝʧʪʦʨʘ GPR43, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʢʦʣʽʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥ ̫ ʛʦʤʝʦʩʪʘʟʫ 

ʢʠʰʝʯʥʠʢʘ. ʋ ʤʠʰʝʡ ʟ ʜʝʬʽʮʠʪʦʤ GPR43 ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʢʦʣʽʪ, ʘʨʪʨʠʪ, ʘʩʪʤʘ, ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ. ɹʫʪʠʨʘʪ, ʦʢʨʽʤ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʬʫʥʢʮʽʾ Treg-

ʢʣʽʪʠʥ, ʟʤʝʥʰʫʻ ʧʨʦʟʘʧʘʣʴʥʠʡ ʬʝʥʦʪʠʧ ʤʘʢʨʦʬʘʛʽʚ ʽ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʚ 

ʢʠʰʝʯʥʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʽʚ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʘʮʝʪʠʣʶʚʘʥʥʷʤ 

ʛʽʩʪʦʥʽʚ ʽ ʨʝʮʝʧʪʦʨʘ, GPR109A, ʚʽʜʧʦʚʽʜʥʦ, ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʙʘʢʪʝʨʽʡ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʊʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʙʽʦʪʠ ʻ 
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ʚʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʽʜʪʨʠʤʢʠ ʢʠʰʢʦʚʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʙʦʨʦʪʴʙʠ ʟ 

ʩʠʩʪʝʤʥʠʤʠ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ [207, 208]. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʽʜʦʤʦ, ʱʦ B. fragilis ʝʢʩʧʨʝʩʫʻ ʢʘʧʩʫʣʴʥʠʡ 

ʧʦʣʽʩʘʭʘʨʠʜʥʠʡ ʢʦʤʧʣʝʢʩ (CPC), ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʙʽʥʘʮʽʾ ʧʦʣʽʩʘʭʘʨʠʜʽʚ 

(PS), ʽ ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʤʦʣʝʢʫʣʘ ʧʦʣʽʩʘʭʘʨʠʜʫ A (PSA), ʱʦ ʤʘ̒ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯ ̔ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʩʧʨʠʷ ̒ʧʽʜʪʨʠʤʘʥʥʶ ʛʦʤʝʦʩʪʘʟʫ ʢʠʰʝʯʥʠʢʘ 

[209]. ɹʘʢʪʝʨʽʾ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ PSA, ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʢʦʣʽʪʫ, ʽʥʜʫʢʦʚʘʥʦʛʦ, 

ʥʘʧʨʠʢʣʘʜ, ʧʘʪʦʛʝʥʥʠʤ Helicobacter hepaticus, ʟʘʚʜʷʢʠ ʧʨʦʜʫʢʮʽʾ IL-10 

CD4
+
ʊ-ʢʣʽʪʠʥʘʤʠ ʽ ʧʨʠʛʥʽʯʝʥʥʶ ʧʨʦʜʫʢʮʽʾ IL-17 ʢʠʰʢʦʚʠʤʠ ʽʤʫʥʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʦʥʦʢʦʣʦʥʽʟʘʮʽʷ ʤʠʰʝʡ ʟ 

ʜʠʩʙʘʣʘʥʩʦʤ ʤʽʢʨʦʬʣʦʨʠ ʙʘʢʪʝʨʦʾʜʦʤ ʬʨʘʛʽʣʽʩ ʽʥʜʫʢʫʻ ʨʦʟʚʠʪʦʢ Treg-ʢʣʽʪʠʥ, 

ʘʢʪʠʚʫʶʯʠ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ ʬʘʢʪʦʨ Foxp 3 ʫ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ, ʽ 

ʟʙʽʣʴʰʫʻ ʾʭ ʧʨʠʛʥʽʯʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʯʝʨʝʟ ʩʠʛʥʘʣʽʟʘʮʽʶ Toll-like-ʨʝʮʝʧʪʦʨʽʚ 2 

(TLR2) ʟʘ ʜʦʧʦʤʦʛʦʶ PSA. ɺʽʜʧʦʚʽʜʥʦ, PSA ʥʝ ʚ ʟʤʦʟʽ ʟʘʭʠʩʪʠʪʠ TLR2-

ʜʝʬʽʮʠʪʥʠʭ ʤʠʰʝʡ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʣʽʪʫ ʽ ʩʪʨʠʤʫʚʘʪʠ Th17. 

ɺʧʝʨʰʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ PSA ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʽʥʜʫʢʮʽʾ Foxp 3
+ 

Tregs, ̫ ʢʽ 

ʝʢʩʧʨʝʩʫʶʪʴ ecto-ATPase CD39 ʚ ʣʶʜʩʴʢʠʭ CD4
+
ʊ-ʢʣʪ̔ʠʥʘʭ [210]. ɼʚʦʷʢ̔ʩʪʴ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʝʬʝʢʪʽʚ PSA ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ 

ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ (ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ ʘʙʦ ʚ 

ʯʝʨʝʚʠʥ)̔ ʽ ʥʘʷʚʥʽʩʪʶ ʤʦʣʝʢʫʣ ʟ ʘʜ'ʶʚʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʮʝʡ ʫʥʽʢʘʣʴʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʜʠʭʦʪʦʤʽʯʥʽ ʚʽʜʧʦʚʽʜʽ ʊ-

ʢʣʽʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʠʚʘʮʽʾ TLR2 ʥʘ CD4
+
ʊ-ʢʣʽʪʠʥʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ Treg-ʢʣʽʪʠʥ ʽ ʧʨʠʛʥʽʯʫʶʯʦʾ ʬʫʥʢʮʽʾ, ʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ APC ð 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ IL-12, IFN-ɔ ʡ ʘʢʪʠʚʘʮʽʾ Th1, ʟʙʽʣʴʰʫʶʯʠ ʝʢʩʧʨʝʩʽʶ 

ʢʦ-ʩʪʠʤʫʣʁʁ ʯʠʭ ʤʦʣʝʢʫʣ [211]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʠʭ ʽʥʬʝʢʮʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʜʠʩʙʘʣʘʥʩʫ ʥʦʨʤʦʬʣʦʨʠ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜ ʢʠʰʢʦʚʦʾ 

ʤʽʢʨʦʙʽʦʪʠ ʽ ʥʘ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʎʝ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʚ ʰʣʫʥʢʫ ʽ 

ʢʠʰʝʯʥʠʢʫ ʪʘʢʠʭ ʙʘʢʪʝʨʽʡ, ʷʢ E. coli, P. aeruginosa, Staphyloccocus aureus, 
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Enterococcus spp. ʽ Klebisiella spp., ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [212]. 

ʋ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʯʝʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʽʜʚʠʱʝʥʥʷ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʝʧʩʠʩʫ ʫ ʥʝʦʥʘʪʘʣʴʥʠʭ ʤʠʰʝʡ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʽʥʬʝʢʮʽʾ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ. ʋ ʮʠʭ ʤʠʰʝʡ ʙʫʣʦ ʚʠʷʚʣʝʥʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚ ʢʨʦʚʽ ʥʝʡʪʨʦʬʽʣʽʚ 

ʥʝʟʘʙʘʨʦʤ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ, ʷʢʝ, ʤʦʞʣʠʚʦ, ʦʙʫʤʦʚʣʝʥʦ ʤʽʢʨʦʙʽʦʪʦʶ. ʋ ʭʦʜʽ 

ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʫ ʧʨʦʩʚʽʪʽ ʢʠʰʝʯʥʠʢʘ 

ʨʦʟʧʽʟʥʘʶʪʴ ʃʇʉ ʙʘʢʪʝʨʽʡ ʯʝʨʝʟ TLR4, ʘ ʘʢʪʠʚʘʮʽʷ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʢʣʠʢʘʻ 

ʚʠʚʽʣʴʥʝʥʥʷ IL-17 ʣʽʤʬʦʜʾʥʦʧʦʜʽʙʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɼʘʥʠʡ ʮʠʪʦʢʽʥ ʽʥʜʫʢʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ 

ʢʠʰʢʦʚʦ-ʩʪʠʤʫʣʶʶʯʦʛʦ ʬʘʢʪʦʨʘ, ʷʢʠʡ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʻ ʛʨʘʥʫʣʦʧʦʝʟ 

ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʽ ʚʠʭʽʜ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʢʨʦʚ. ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʥʝʦʥʘʪʘʣʴʥʠʭ 

ʤʠʰʝʡ ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʙʘʢʪʝʨʽʘʣʴʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʤʝʥʰʫʚʘʣʦʩɹ ʽ 

ʧʝʨʝʰʢʦʜʞʘʣʦ ʘʛʨʘʥʫʣʦʮʠʪʦʟʫ. ʎʽ ʤʠʰʽ ʙʫʣʠ ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ ʜʦ 

ʩʝʧʩʠʩʫ, ʪʦʤʫ ʱʦ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʽʥʬʝʢʮʽʾ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʚʘʣʘʩ.ɹ ʊʦʤʫ ʤʽʢʨʦʙʽʦʪʘ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʟʘʭʠʩʪʽ ʛʦʩʧʦʜʘʨʷ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʙʦʨʦʪʴʙʠ 

ʟ ʽʥʬʝʢʮʽʷʤʠ ʽ ʧʽʟʥʽʤ ʩʝʧʩʠʩʦʤ [213].  

ɺ ʜʘʥʠʡ ʯʘʩ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʥʘʰʝ ʟʚʠʯʥʝ 

ʭʘʨʯʫʚʘʥʥʷ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜ ʽ ʬʫʥʢʮʽʾ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ ʽ, ʚ 

ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʩʧʨʠʷʻ ʟʘʭʠʩʪʫ ʚʽʜ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʘʙʦ, ʥʘʚʧʘʢʠ, 

ʚʠʥʠʢʥʝʥʥʶ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [214]. 

ʆʜʥʠʤ ʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʢʠʰʝʯʥʫ ʤʽʢʨʦʙʽʦʪʫ ʻ 

ʧʨʠʡʦʤ ʧʨʦʙʽʦʪʠʢʽʚ, ʪʦʙʪʦ "ʞʠʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ", ʷʢʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ 

ʘʜʝʢʚʘʪʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʩʧʨʠʷʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʤʽʢʨʦʬʣʦʨʠ [215]. ɺʘʨʪʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʨʦʙʽʦʪʠʢʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʤʽʩʪʷʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟ 

ʨʦʜʫ Lactobacillus ʽ Bifidobacterium. ʆʜʥʘʢ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʚʯʝʥʽ ʚʠʚʝʣʠ 

ʽʥʰʫ ʢʦʥʮʝʧʮʽʶ ʚʧʣʠʚʫ ʥʘ ʤʽʢʨʦʙʽʦʪʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʩʧʦʞʠʚʘʥʥʷ ʧʝʚʥʠʭ ʭʘʨʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ð ʩʫʙʩʪʨʘʪʽʚ ʜʣʷ ʟʨʦʩʪʘʥʥʷ 
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ʢʦʨʠʩʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ, 

ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʪʘ ʽʤʫʥʽʪʝʪ [216, 217].  

Akkermansia muciniphila ð ʚʠʜ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ, ʩʪʨʦʛʦ ʘʥʘʝʨʦʙʥʠʭ, 

ʥʝʨʫʭʦʤʠʭ, ʥʝʩʧʦʨʦʫʪʚʦʨʶʶʯʠʭ ʟ ʦʚʘʣʴʥʠʤʠ ʢʽʥʮʷʤʠ ʙʘʢʪʝʨʽʡ, ʱʦ ʻ ʦʜʥʽʻʶ 

ʟ ʥʘʡʯʠʩʣʝʥʽʰʠʭ ʙʘʢʪʝʨʽʡ ʫ ʤʽʢʨʦʙʽʦʪʽ ʢʠʰʝʯʥʠʢʘ ʣʶʜʠʥʠ (0,5-5% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ), ʷʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢ ʚʠʨʦʙʥʠʢʘ ʧʨʝʙʽʦʪʠʢʽʚ ʫ 

ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʽ. ɺʦʥʘ ʟʜʘʪʥʘ ʧʨʦʜʫʢʫʚʘʪʠ ʩʣʠʟ, ʬʨʫʢʪʘʥʪʠ, ʛʣʽʢʦʧʨʦʪʝʾʥ 

ʫ ʪʦʚʩʪʽʡ ʢʠʰʮʽ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʽʤʫʥʥʫ ʽ ʤʝʪʘʙʦʣʽʯʥʫ ʩʠʛʥʘʣʽʟʘʮʽʶ [218]. ʊʘʢ, 

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʬʨʫʢʪʘʥʪʽʚ ʧʦʢʨʘʱʫʻʪʴʩʷ ʦʙʤʽʥ ʨʝʯʦʚʠʥ, ʟʤʝʥʰʫʻʪʴʩʷ 

ʞʠʨʦʚʘ ʤʘʩʘ, ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, ʟʥʠʞʫʻʪʴʩʷ ʩʪʝʘʪʦʟ ʧʝʯʽʥʢʠ ʪʘ 

ʧʽʜʩʠʣʶʻʪʴʩʷ ʢʠʰʢʦʚʠʡ ʙʘʨ'ʻʨ. ɼʦʚʝʜʝʥʦ, ʱʦ A. muciniphila ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʟʘʭʠʩʪʫ ʚʽʜ ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʽ ʢʘʨʜʽʦʤʝʪʘʙʦʣʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟʘʧʘʣʴʥʦʛʦ ʪʦʥʫʩʫ. ʊʘʢʦʞ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʞʠʚʠʭ A. muciniphila ʚʽʜʥʦʚʣʶʚʘʣʦ ʝʥʜʦʛʝʥʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ, ʧʽʜʚʠʱʫʚʘʣʦ ʝʥʜʦʛʝʥʥʝ ʚʠʨʦʙʣʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʣʽʧʽʜʽʚ ʨʦʜʠʥʠ ʝʥʜʦʢʘʥʘʙʽʥʦʾʜʽʚ, 

ʦʙʫʤʦʚʣʶʚʘʣʦ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ ʪʘ ʨʝʛʫʣʶʚʘʣʦ ʝʥʜʦʛʝʥʥʝ ʚʠʨʦʙʣʝʥʥʷ 

ʢʠʰʢʦʚʠʭ ʧʝʧʪʠʜʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʛʣʶʢʦʟʠ ʪʘ ʙʘʨ'ʻʨʥʽʡ 

ʬʫʥʢʮʽʾ ʢʠʰʝʯʥʠʢʘ, ʘ ʩʘʤʝ ʛʣʶʢʘʛʦʥʦʧʦʜʽʙʥʠʭ ʧʝʧʪʠʜʽʚ 1 ʽ 2 (GLP-1 ʽ GLP-2) 

[219]. ɰʾ ʤʝʪʘʙʦʣʽʪʠ, ʪʘʢʽ ʷʢ ʧʨʦʧʽʦʥʦʚʘ ʢʠʩʣʦʪʘ, ʯʠʥʷʪʴ ʽʤʫʥʦʤʦʜʝʣʶʶʯʫ ʜʽʶ 

ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ ʯʝʨʝʟ Gpr43 (ʨʝʮʝʧʪʦʨ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʙʽʣʢʦʤ G 

43) ̔  ʩʧʨʠʷʶʪʴ ʚʽʜʥʦʚʣʝʥʥʶ ʝʧʽʪʝʣʽʦʮʠʪʽʚ [220]. ʂʨʽʤ ʪʦʛʦ, ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʡ 

ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ʂɸʃʊ ʧʨʦʜʝʤʦʥʪʨʫʚʘʚ, ʱʦ ʤʝʪʘʙʦʣʽʪʠ A. muciniphila 

ʨʝʛʫʣʁʁ ʪʴ ʝʢʩʧʨʝʩʽʶ ʧʨʠʙʣʠʟʥʦ 750 ʛʝʥʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʽʤʫʥʥʠʤʠ ʨʝʘʢʮʽʷʤʠ 

[221]. 

ʎʽʢʘʚʠʤ ʻ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ A. muciniphila ʟʜʘʪʥʘ ʚʽʜʥʦʚʠʪʠ ʝʢʩʧʨʝʩʽʶ 

ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ, IL-8, ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʪʠ ʥʘ ʘʢʪʠʚʘʮʽʶ 

ʨʽʟʥʠʭ NOD- ʪʘ TLRs-ʨʝʮʝʧʪʦʨʽʚ. ɺʨʘʞʘʶʯʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʣʫʯʝʥʥʷ ʙʽʣʢʽʚ (Amuc_1100) ʙʘʢʪʝʨʽʾ ʩʧʝʮʠʬʽʯʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ TLR2  ̔

ʤʦʜʫʣʶʶʪʴ ʢʠʰʢʦʚʠʡ ʛʦʤʝʦʩʪʘʟ ʪʘ ʤʝʪʘʙʦʣʽʟʤ ʛʦʩʧʦʜʘʨʷ [222]. ʂʨʽʤ ʪʦʛʦ, 
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Amuc_1100 ʟʘʪʥʠʡ ʟʘʣʠʰʘʪʠʩʴ ʫ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʘʩʪʝʨʠʟʘʮʽʾ. ʊʦʤʫ 

A. muciniphila ʩʧʨʠʷʣʘ ʟʥʠʞʝʥʥʶ ʫ ʤʠʰʝʡ ʨʽʚʥ ̫ ʭʦʣʝʩʪʝʨʠʥʫ ʽ 

ʪʨʠʛʣʽʮʝʨʠʜʝʤʽʾ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʞʠʚʦʶ ʚʦʥʘ ʙʫʣʘ ʯʠ ʧʘʩʪʝʨʠʟʦʚʘʥʦʶ 

[223].  

ɯʥʰʠʡ ʘʩʧʝʢʪ ʩʪʦʩʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 

ʚʘʥʢʦʤʽʮʠʥʫ ʫ A. muciniphila ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʪʘ 

ʙʘʢʪʝʨʽʦʥʦʩʽʾʚ [224]. ʋ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʦʬʽʣʴ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʛʣ̔ ʢʦʧʝʧʪʠʜʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽʟ ʪʠʧʦʤ ʰʪʘʤʫ AmucT [225]. 

ʊʘʢʠʤ ʯʠʥʦʤ, A. muciniphila ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʪʝʨʘʧʽʾ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥ ɹʢʠʰʝʯʥʠʢʘ ʘʙʦ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʙʘʨ'ʻʨʥʦʾ ʬʫʥʢʮʽʾ ʢʠʰʝʯʥʠʢʘ [226]. 

ʑʝ ʦʜʥʠʤ ʮʽʢʘʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʻ ʩʝʛʤʝʥʪʦʚʘʥ ̔

ʥʠʪʯʘʪ ̔ ʙʘʢʪʝʨʽ ʾ (SFB), ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʥʪʦʛʝʥʝʟ ʪʘ ʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʷ. ʇʝʨʰʠʡ ʩʝʛʤʝʥʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʤʘʻ ʥʽʧʝʣʝʧʦʜʽʙʥʠʡ 

ʧʨʠʜʘʪʦʢ ð "ʪʨʠʤʘʯ", ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʣʘʟʤʘʪʠʯʥʫ ʤʝʤʙʨʘʥʫ 

ʝʥʪʝʨʦʮʠʪʫ ʙʝʟ ʬʘʢʪʠʯʥʦʛʦ ʨʦʟʨʠʚʫ ʘʙʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʩʪʽʥʢʫ ʢʣʽʪʠʥʠ 

ʭʘʟʷʾʥʘ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠʢʨʽʧʣʝʥʥʷ SFB ʽʥʜʫʢʫʻ ʟʤʽʥʫ ʝʣʝʢʪʨʦʥʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʝʥʪʝʨʦʮʠʪʽʚ ʡ ʘʧ̔ʢʘʣʴʥʦʾ ʮʠʪʦʧʣʘʟʤʠ. 

ɸʢʪʠʥʦʚʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʚʠʥʠʢʘʻ ʥʘ ʘʧʽʢʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʝʥʪʝʨʦʮʠʪʽʚ ʫ ʤʽʩʮʽ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʥʫ ʢʣʽʪʠʥʥʫ ʨʝʘʢʮʽʶ ʭʘʟʷʾʥʘ, 

ʧʦʜʽʙʥʫ ʜʦ ʽʥʜʫʢʦʚʘʥʦʾ ʽʥʚʘʟʽʾ ʘʙʦ ʧʨʠʢʨʽʧʣʝʥʥ ̫ ʟʙʫʜʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ 

Escherichia coli ʪʘ Salmonella typhimurium [227]. SFB ʟʜʘʪʥʽ ʧʨʠʢʨʽʧʣʶʚʘʪʠʩʴ 

ʥʝ ʪʽʣʴʢʠ ʜʦ ʝʥʪʝʨʦʮʠʪʽʚ ʢʠʰʝʯʥʠʢʘ, ʘ ʡ ʧʨʦʥʠʢʘʪʠ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʄ-

ʢʣʽʪʠʥʠ, ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, ʬʦʣʽʢʫʣʦ-ʘʩʦʮʽʡʦʚʘʥʫ ʣʽʤʬʦʾʜʥʫ ʪʢʘʥʠʥʫ, 

ʇʝʡʝʨʦʚʽ ʙʣʷʰʢʠ ʽ ʧʝʨʝʙʫʚʘʪʠ ʥʘ ʩʪʘʜʽʾ ʬʘʛʦʮʠʪʦʟʫ. ʇʨʠ ʽʥʬʽʢʫʚʘʥʥʽ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʮʴʦʛʦ ʨʦʜʫ ʫ ʢʠʰʝʯʥʠʢʫ ʪʘ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʝʢʨʝʮʽʷ ʚʠʩʦʢʠʭ ʪʠʪʨʽʚ IgA, ʩʧʝʮʠʬʽʯʥʠʭ ʩʘʤʝ ʜʣʷ SFB. ʂʨʽʤ ʪʦʛʦ, SFB 

ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ T-ʨʝʮʝʧʪʦʨʥʠʭ ʢʣʽʪʠʥ (CD4 + T-ʭʝʣʧʝʨʽʚ, Th1, Th2, Th17 

ʢʣʽʪʠʥ) ʯʝʨʝʟ ʝʢʩʧʨʝʩʽ ʁ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ RORҪt ʫ ʇʝʡʝʨʦʚʠʭ 

ʙʣʷʰʢʘʭ ʪʘ ʥʘ ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʥʝʩʫʪʴ 
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ŬŬTCR-11 ʪʘ Ŭɓ-TCR-ʨʝʮʝʧʪʦʨʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʮʽʶ TGF-b, IL-1ɓ, 

IL-6, IL -23 [228-231]. 

ɯʥʜʫʢʮʽʷ Th17 SFB ʧʦʚ'ʷʟʘʥʘ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʪʘ 

ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʢʦʣʦʥʽʟʘʮʽʾ ʧʘʪʦʛʝʥʥʠʤʠ ʝʥʪʝʨʦʙʘʢʪʝʨʽʷʤʠ. 

ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʮʝʡ ʨʝʟʫʣʴʪʘʪ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʦʚ'ʷʟʘʥʠʡ ʟ̔ ʟʘʭʠʩʥʠʤ 

ʚʧʣʠʚʦʤ IL22, ʢʘʥʦʥʽʯʥʦʛʦ ʮʠʪʦʢʽʥʫ Th17, ʷʢʠʡ ʽʥʜʫʢʫʻ ʚʠʨʦʙʣʝʥʥʷ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʣʦʥʽʟʘʮʽʶ ʢʠʰʝʯʥʠʢʘ ʪʘʢʠʤʠ 

ʰʪʘʤʘʤʠ ʷʢ C. rodentium ʪʘ E. coli [232]. ʊʘʢʦʞ ʢʦʣʦʥʽʟʘʮʽʷ SFB ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʦ ʾ ʝʢʩʧʨʝʩʽ ʾ ʤʦʣʝʢʫʣ ʄʅʉ II ʢʣʘʩʫ ʥʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʢʠʰʝʯʥʠʢʘ ʽ ʚʧʣʠʚʘʻ ʥʘ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ ʝʥʪʝʨʦʮʠʪʽʚ ʯʝʨʝʟ ʝʢʩʧʨʝʩʽʶ 

ʬʫʢʦʟʠʣʘʟʽʘʣʦ-GM1-ʛʣʽʢʦʣʽʧʽʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʽʥʛʽʙʫʚʘʥʥʷ ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʯʫʞʦʨʽʜʥʠʭ ʘʛʝʥʪʽʚ. ɼʦʚʝʜʝʥʠʡ ʚʧʣʠʚ SFB ʥʘ ʚʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ ʯʝʨʝʟ 

ʧʦʩʠʣʝʥʝ ʚʠʨʦʙʣʝʥʥʷ IFNɔ NK-ʢʣʽʪʠʥʘʤʠ ʪʘ ʽʥʜʫʢʮʽʶ RegIIIŬ, RegIIIɓ ʽ 

RegIIIɔ ʫ ʢʠʰʢʦʚʦʤʫ ʝʧʽʪʝʣʽʾ [233].  

ʊʦʤʫ, ʙʝʟʩʫʤʥʽʚʥʦ, ʚʠʚʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʟʘʻʤʦʜʽʾ SFB ʟ 

ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʧʦʤʦʞʝ ʫʪʦʯʥʠʪʠ ʟʥʘʥʥʷ ʚ ʽʤʫʥʦʣʦʛʽʾ ʪʘ ʬʽʟʽʦʣʦʛʽʾ 

ʛʦʩʧʦʜʘʨʷ ʽ ʟ'ʷʩʫʚʘʪʠ ʚʧʣʠʚ ʙʘʢʪʝʨʽʡ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ (10-40%) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʙʽʦʥʪʽʚ 

ʢʠʰʝʯʥʠʢʘ ʩʢʣʘʜʘʶʪʴ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Clostridia ʢʣʘʩʪʝʨʫ XIVa ʽ IV (Clostridium 

Coccoides group ʽ Clostridium leptum group). ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʠʭ ʢʣʘʩʪʝʨʽʚ 

ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʛʦʤʝʦʩʪʘʟʫ ʢʠʰʝʯʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʠʭ 

ʬʫʥʢʮʽʡ. ʎ ̔ ʢʦʤʝʥʩʘʣʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʪʘʙʦʣʽʯʥʠʡ ʜʦʙʨʦʙʫʪ ʢʦʣʦʥʦʮʠʪʽʚ 

ʰʣʷʭʦʤ ʚʠʚʽʣʴʥʝʥʥʷ ʙʫʪʠʨʘʪʫ ʷʢ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʬʝʨʤʝʥʪʘʮʽʾ. ʋ ʣʶʜʝʡ 

ʂʃɾʂ, ʟʦʢʨʝʤʘ ʙʫʪʠʨʘʪ, ʻ ʧʝʨʝʚʘʞʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʜʣʷ ʢʦʣʦʥʦʮʠʪʽʚ ʽ 

ʤʘʻ ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʢʠʰʝʯʥʠʢʘ. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

ʚʩʤʦʢʪʫʻ 95% ʙʫʪʠʨʘʪʫ, ʚʠʨʦʙʣʝʥʦʛʦ ʙʫʪʠʨʦʛʝʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʧʨʦʪʝ 

ʚʥʘʩʣʽʜʦʢ ʰʚʠʜʢʦʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʥ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ [234, 235]. 

ʊʘʢʦʞ ʙʫʪʠʨʘʪ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʽ ʜʽʻ ʷʢ ʥʝʢʦʥʢʫʨʝʥʪʥʠʡ 

ʽʥʛʽʙʽʪʦʨ ʛʩ̔ʪʦʥʜʝʘʮʝʪʠʣʘʟ, ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʽʾ, NF-kB, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 



76 

ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʡ ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʡ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ. ʎʽʢʘʚʦ, ʱʦ ʛʨʫʧʠ Clostridium coccoides ʪʘ Clostridium 

leptum ʟʜʘʪʥʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʚʽʣʴʥʠʭ 

ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʦʨʘʜʨʝʥʘʣʽʥʫ ʽ ʜʦʧʘʤʽʥʫ, ʫ ʧʨʦʩʚʽʪ ̔ʢʠʰʝʯʥʠʢʘ, 

ʱʦ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʢʠʰʝʯʥʠʢʘ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʝʪʘʙʦʣʽʪʽʚ Clostridia ʪʘ ʾʭ ʢʦʣʦʥʽʟʘʮʽʷ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮ ̔

ʢʠʝhʯʥʠʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʮʽ ʙʘʢʪʝʨʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʤʫʥʥʫ 

ʩʠʩʪʝʤʫ ʛʦʩʧʦʜʘʨʷ. ɼʽʡʩʥʦ, Clostridia ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ Ŭɓ-ʊ-ʢʣʽʪʠʥʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʽʥʪʨʘʝʧʽʪʝʣʽʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ (ɯɽʃ) ʽ ʧʽʜʚʠʱʝʥʥʶ ʩʝʢʨʝʮʽʾ IgA, ʘ 

ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD4- CD8+-ʢʣʽʪʠʥ ʜʦ CD4+ 

CD8- ʚ Ŭɓ-ɯɽʃ ʪʦʚʩʪʦʛʦ ʢʠʝhʯʥʠʢʘ [236]. ʆʪʨʠʤʘʥʽ ʚʽʜ ʢʣʦʩʪʨʠʜʽʡ ʂʃɾʂ ʽ 

ʚʪʦʨʠʥʥʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ ʜʦʙʨʝ ʩʧʨʠʡʤʘʶʪʴʩʷ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʽʥʽʮʽʶʶʪʴ ʨʦʟʚʠʪʦʢ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʡ̔. IL-7, ʩʝʢʨʝʪʦʚʘʥʠʡ 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ ʨʝʮʝʧʪʦʨ ʜʦ IL-7 ʥʘ 

ʧʦʧʝʨʝʜʥʠʢʘʭ ɯɽʃ. ʂʨʽʤ ʪʦʛʦ, IL-6 ʽ ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ɓ ʤʦʞʫʪʴ 

ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʇʝʡʝʨʦʚʠʭ ʙʣʷʰʦʢ ʪʘ ʧʨʦʜʫʢʫʚʘʥʥʷ IgA [237]. ʊʘʢʦʞ 

Clostridium spp. ʢʣʘʩʪʝʨʽʚ XIV ʪʘ IV ʯʝʨʝʟ ʝʢʩʧʨʝʩʽʶ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ 

ʬʘʢʪʦʨʘ Foxp 3+ ʽʥʜʫʢʫʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʚʣʘʩʥʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʝʯʥʠʢʘ 

CD4+ Treg-ʢʣʽʪʠʥ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʤʫʥʥʦʤʫ ʛʦʤʝʦʩʪʘʟʽ, 

ʧʨʠʛʥʽʯʫʶʯʠ ʟʘʧʘʣʝʥʥʷ ʪʘ ʩʧʨʠʷʶʯʠ ʧʽʜʪʨʠʤʮʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʤʽʢʨʦʙʽʦʪʠ 

ʢʠʰʝʯʥʠʢʘ [238, 239]. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, ʱʦ Clostridium spp. 

ʟʜʘʪʥ ̔ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʢʩʧʨʝʩʽʾ IL-10, ʤʘʪʨʠʯʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ 

(ʄʄʈ), ʘ ʪʘʢʦʞ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ Treg-ʢʣʽʪʠʥ ʽ ʟʥʠʞʝʥʥʷ Th17, 

ʘʢʪʠʚʫʚʘʪʠ TGF-ɓ ʪʘ ʽʥʜʦʣʝʘʤʽʥʫ 2,3-ʜʽʦʢʩʠʛʝʥʘʟʫ (IDO) ʚ ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥʘʭ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʱʦ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʨʦʜʞʝʥʦʛʦ ʡ 

ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʫ ʢʠʰʝʯʥʠʢʫ [240, 241]. 

ʊʦʤʫ, ʤʦʞʣʠʚʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʝʫʙʽʦʪʠʢʽʚ Clostridium spp. 

ʢʣʘʩʪʝʨʽʚ XIV  ̔ IV ʜʦʧʦʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʘʞʣʠʚʽ ʬʘʢʪʦʨʠ ʚ ʤʦʜʫʣʷʮʽʾ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʤʝʪʘʙʦʣʽʯʥʠʭ ʪʘ ʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʠʰʝʯʥʠʢʫ ʣʶʜʠʥʠ. 
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ʊʘʢʦʞ ʜʦʙʨʝ ʚʽʜʦʤʠʡ ʱʝ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʙʫʪʠʨʘʪʫ ʚ 

ʢʠʰʝʯʥʠʢʫ ð Faecalibacterium prausnitzii, ʛʨʘʤʧʦʟʠʪʠʚʥʽ, ʤʝʟʦʬʽʣʴʥʽ, 

ʧʘʣʠʯʢʦʧʦʜʽʙʥʽ, ʥʝʩʧʦʨʦʫʪʚʦʨʶʶʯʽ ʪʘ ʥʝʨʫʭʣʠʚʽ ʘʥʘʝʨʦʙʥʽ ʢʦʤʝʥʩʘʣʴʥ ̔

ʙʘʢʪʝʨʽʾ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ ʣʶʜʠʥʠ, ʟʜʘʪʥʽ ʟʤʝʥʰʠʪʠ ʛʦʩʪʨʝ ʽ ʭʨʦʥʽʯʥʝ 

ʟʘʧʘʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʙʣʦʢʫʚʘʥʥʷ ʘʢʪʠʚʘʮʽ ʾNF-əB, ʚʠʨʦʙʥʠʮʪʚʘ IL-1ɓ, IL-8, 

IL-12 ʽ ʧʦʢʨʘʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʊ-ʨʝʛʫʣʷʪʦʨʥʠʭ ʢʣʽʪʠʥ [242]. ʉʫʧʝʨʥʘʪʘʥʪ 

F. prausnitzii ʧʦʩʠʣʶʻ ʙʘʨ'ʻʨʥʫ ʬʫʥʢʮʽʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʽ 

ʚʧʣʠʚʘ ̒ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʧʘʨʘʮʝʣʶʣʷʨʥʦ ʾ ʧʨʦʥʠʢʥʦʩʪ̔, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʝʢʩʧʨʝʩʽʻʶ ʪʽʩʥʠʭ ʙʽʣʢʦʚʠʭ ʩʧʦʣʫʢ [243, 244]. ʂʨʽʤ ʪʦʛʦ, F. prausnitzii 

ʚʧʣʠʚʘ ̒ ʥʘ ʬʽʟʽʦʣʦʛʽʶ ʢʠʰʝʯʥʠʢʘ ʯʝʨʝʟ ʩʣʠʟʦʚʽ ʰʣʷʭʠ ʪʘ ʚʠʨʦʙʣʝʥʥʷ 

ʩʣʠʟʦʚʠʭ O-ʛʣʽʢʘʥʽʚ ʽ ʜʦʧʦʤʦʛʘ ̒ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʧʦʨʮʽʾ ʨʽʟʥʦʛʦ 

ʪʠʧʫ ʩʝʢʨʝʪʦʨʥʠʭ ʢʣʽʪʠʥ ʫ ʢʠʰʢʦʚʦʤʫ ʝʧʽʪʝʣʽʾ. ʎʽ ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ 

ʬʝʨʤʝʥʪʫʚʘʪʠ ʽʥʫʣʽʥ ʽ ʟʙʨʦʜʞʫʚʘʪʠ ʜʝʷʢʽ ʚʠʜʠ ʧʝʢʪʠʥʫ, ʱʦ ʜʦʧʦʤʦʛʘʻ ʾʤ 

ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʫʪʠʣʽʟʫʚʘʪʠ N-

ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʽʥ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʣʽʢʫʚʘʣʴʥʠʡ ʬʘʢʪʦʨ ʧʨʠ 

ʟʘʧʘʣʝʥʥʷʭ ʽ ʧʦʰʢʦʜʞʝʥʥʷʭ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʢʠʰʝʯʥʠʢʘ [245].  

ɼʦʩʣʽʜʞʝʥʥʷ Lopez-Siles et al. (2012) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʟʜʘʪʥʽʩʪʴ    

F. prausnitzii ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʫʮʠʥ ʘʙʦ ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʠ ʫ ʷʢʦʩʪʽ 

ʩʫʙʩʪʨʘʪʫ, ʦʜʥʘʢ ʨʝʟʫʣʴʪʘʪʠ Sadaghian Sadabad et al. (2015), ʥʘʚʧʘʢʠ, ʜʦʚʝʣʠ, 

ʱʦ ʤʫʮʠʥ ʩʪʠʤʫʣʶʻ ʨʽʩʪ ʮʴʦʛʦ ʚʠʜʫ ʚ ʢʠʰʝʯʥʠʢʫ [246, 247]. 

F. prausnitzii ʜʫʞʝ ʯʫʪʣʠʚ ̔ʜʦ ʢʠʩʥʶ, ʦʜʥʘʢ ʤʦʞʫʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʡʦʛʦ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʧʝʨʝʥʦʩʫ ʝʣʝʢʪʨʦʥʽʚ [248, 

249]. ɻʨʘʜʽʻʥʪ ʢʠʩʥʶ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ 

ʤʽʢʨʦʙʽʦʤʫ, ʘʣʝ ʡ ʥʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʢʠʰʝʯʥʠʢʘ [250, 251]. ʊʘʢʦʞ ʮʽ ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʘʤʽʥʦʢʠʩʣʦʪʠ 

(ʘʣʘʥʽʥ, ʮʠʩʪʝʾʥ, ʤʝʪʽʦʥʽʥ, ʩʝʨʠʥ, ʪʨʠʧʪʦʬʘʥ) ʪʘ ʜʝʷʢʽ ʚʽʪʘʤʽʥʠ ʽ ʢʦʬʘʢʪʦʨʠ 

(ʙʽʦʪʠʥ, ʬʦʣʘʪ, ʥʽʘʮʠʥ, ʧʘʥʪʦʪʝʥʘʪ, ʧʽʨʠʜʦʢʩʠʥ, ʪʽʘʤʽʥ ʽ ʨʠʙʦʬʣʘʚʽʥ), ʱʦ, 

ʙʝʩʧʝʨʝʯʥʦ, ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ɿɿʂ [252]. 

F. prausnitzii ʽʥʜʫʢʫʻ ʧʨʦʜʫʢʮʽʶ ʚʝʣʠʢʦ ʾʢʽʣʴʢʦʩʪʽ IL-10 ʚ ʢʣʽʪʠʥʘʭ ʽ 

ʤʘʢʨʦʬʘʛʘʭ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ ʩʧʨʠʷʻ ʢʠʰʢʦʚʦʤʫ ʛʦʤʝʦʩʪʘʟʫ ʯʝʨʝʟ 
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ʧʨʠʛʥʽʯʝʥʥʷ ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IFN-ɔ, TNF-Ŭ, IL-6 ʪʘ IL-

12) ʽ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ Foxp 3 + Treg-ʢʣʽʪʠʥ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ [253].  

ɯ, ʤʦʞʣʠʚʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ F. prausnitzii ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʦʙʽʦʪʠʢʘʤʠ 

ʙʫʜʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʽ ʩʧʨʠʷʪʠʤʝ 

ʚʽʜʥʦʚʣʝʥʥʶ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ, ʱʦ, ʙʝʟʧʝʨʝʯʥʦ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠʤʝ 

ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 

ʆʪʞʝ, ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ ʚʠʚʯʝʥʥʷ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʠʭ 

ʟʤʽʥ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʪʘ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ B. fragilis  ̔

ʟʜʘʪʥʦʩʪʽ ʢʦʤʝʥʩʘʣʴʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʽʜʚʠʱʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʣʦʥʽʟʘʮʽʾ 

ʪʘ ʽʥʚʘʟʽʾ ʩʘʣʴʤʦʥʝʣʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʢʫʨʫʚʘʥʥʷ ʟʘ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽʶ 

ʢʠʰʝʯʥʠʢʘ, ʤʝʪʘʙʦʣʽʪʠ, ʚʠʨʦʙʣʝʥʥʷ ʽʥʛʽʙʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ 

ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʚ ʂɸʃʊ ʧʨʠ ʨʦʟʚʠʪʢʫ ʉɯɿʂ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1 ɿʘʛʘʣʴʥʽ ʩʧʦʩʦʙʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ 120 ʱʫʨʘʭ (ʩʘʤʮʷʭ) ʣʽʥʽʾ Wistar, ʤʘʩʦʶ          

120-150 ʛ ʥʘ ʙʘʟʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʨʘʤʢʘʭ ʅɼʈ 0118U007141 çʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʟʤʽʥ ʪʨʘʥʩʢʨʠʧʪʦʤʫ ʛʝʥʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʾʭ ʢʦʨʝʢʮʽʾè. ʑʫʨʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʟ ʨʦʟʧʣʽʜʥʠʢʘ ʦʙ'ʻʜʥʘʥʥʷ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʇʇ 

çɹʽʦʤʦʜʝʣʴʩʝʨʚʽʩè ʤ. ʂʠʻʚʘ. ɸʢʣʽʤʘʪʠʟʘʮʽʷ ʪʚʘʨʠʥ (ʢʘʨʘʥʪʠʥ), ʪʨʠʚʘʣʘ 7 ʜʥʽʚ 

ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʽ ʜʦʩʣʽʜʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ ʦʩʽʥʥʻ-ʟʠʤʦʚʠʡ 

ʧʝʨʽʦʜ ʫ ʚʽʚʘʨʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʑʫʨʠ 

ʧʝʨʝʙʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ 18-21 Áʉ, ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ ʧʨʠ ʩʚʽʪʣʦʚʦʤʫ ʜʥʽ 7-00-17-00, ʟ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʾʞʽ ʪʘ ʚʦʜʠ. 

ʂʦʤʽʩʽʷ ʟ ʙʽʦʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ɼʋ çɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè (ˉ 13 ʚʽʜ 11 ʛʨʫʜʥʷ 2019 ʨ.) ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ çʇʨʘʚʠʣ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥè, ʟʘʪʚʝʨʜʞʝʥʠʭ ʫʢʘʟʦʤ ʄʆɿ 

ʋʢʨʘʾʥʠ ˉ753 ʚʽʜ 12 ʩʝʨʧʥʷ 1997ʨ., ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ 

ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ 

ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ (Strasbourg, 18.III.1986), ʋʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 281 ʚʽʜ 

01.11.2000 ʨ. çʇʨʦ ʟʘʭʦʜʠ ʧʦ ʧʦʜʘʣʴʰʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʥʦʨʤ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥè ʽ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 

ˉ 3447-ȽV çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè (2006).  

ʊʚʘʨʠʥ ʟʚʘʞʫʚʘʣʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʪʘ ʱʦʜʝʥʥʦ ʚʧʨʦʜʦʚʞ 

ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺ ʦʩʪʘʥʥʽʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʴ, ʟ 18:00, ʱʫʨʽʚ ʧʦʟʙʘʚʣʷʣʠ 
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ʾʞʽ, ʽ ʥʘʩʪʫʧʥʦʛʦ ʜʥʷ ʟ 10-00 ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʧʝʨʝʜʦʟʫʚʘʥʥʷ 

ʭʣʦʨʦʬʦʨʤʦʤ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʝʚʪʘʥʘʟʽʾ. 

ʇʨʠ ʨʦʟʪʠʥʽ ʚʠʣʫʯʘʣʠ ʜʽʣʷʥʢʠ ʢʣʫʙʦʚʦʾ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʙʨʠʞʦʚʽ 

ʣʽʤʬʦʚʫʟʣʠ ʪʘ ʢʠʰʢʦʚʠʡ ʚʤʽʩʪ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʞʦʜʥʘ ʟ ʮʠʭ ʤʦʜʝʣʝʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʠʤ ʘʜʝʢʚʘʪʥʠʤ ʚʽʜʪʚʦʨʝʥʥʷʤ 

ʣʶʜʩʴʢʦʾ ʭʚʦʨʦʙʠ ʽ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ, ʘʣʝ ʧʝʚʥʦʶ ʤʽʨʦʶ ʜʘʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ 

ʚʽʜʦʙʨʘʞʘʪʠ ʚʘʞʣʠʚʽ ʽʤʫʥʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ɿɿʂ ʫ ʣʶʜʠʥʠ. ʊʘʢʦʞ ʮʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʟʨʦʟʫʤʽʪʠ ʦʜʥʫ ʟ ʛʦʣʦʚʥʠʭ 

ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʉɯɿʂ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʠʩʙʘʣʘʥʩʦʤ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʤʠ ʦʙʨʘʣʠ ʚʘʥʢʦʤʽʮʠʥʦʚʫ ʤʦʜʝʣʴ ʧʨʠ 

ʩʘʣʴʤʦʥʝʣʦ-ʽʥʜʫʢʦʚʘʥʦʤʫ ʟʘʧʘʣʝʥʥʽ ʢʠʰʝʯʥʠʢʘ. ʉʘʤʝ ʮʷ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ 

ʚʠʚʯʠʪʠ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʩʘʣʴʤʦʥʝʣ ʟ ʘʫʪʦʭʪʦʥʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ 

ʢʠʰʝʯʥʠʢʘ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʦʶ ʝʢʩʧʨʝʩʽʾ ʾʭ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ˈ 

Sip A, Sop B, SopE 2, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʜʝʬʦʨʤʘʮʽʶ 

ʤʝʤʙʨʘʥʠ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʨʝʘʨʘʥʞʠʨʦʚʢʫ ʮʠʪʦʩʢʝʣʝʪʫ. ʊʘʢʽ ʟʤʽʥʠ ʩʧʨʠʷʶʪʴ 

ʰʚʠʜʢʽʡ ʽʥʪʝʨʥʘʣʽʟʘʮʽʾ ʧʘʪʦʛʝʥʘ ʚ SCV (Salmonella-containing vacuole) 

ʝʥʪʝʨʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʟʤʽʥʽ ʨʽʚʥʷ ʤʈʅʂ ʛʝʥʽʚ Foxp 3, Rorɔt ʽ FFAR 2 ʫ 

ʣʽʤʬʦʾʜʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʣʽʛʘʥʜʽʚ ʜʣʷ ʪʦʣ- ʽ ʥʦʜ-ʧʦʜʽʙʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (TLR, NLR) ʚʨʦʜʞʝʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʘʢʪʠʚʘʮʽʾ Nlrp3-ʽʥʬʣʘʤʘʩʦʤʠ ʽ ʧʦʩʠʣʝʥʥʶ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʢʦʩʪʠʤʫʣʷʪʦʨʥʠʭ ʤʦʣʝʢʫʣ, ʱʦ ʢʣʽʥʽʯʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʉɯɿʂ. 

ʉʧʦʩʦʙʠ ʢʦʨʝʢʮʽʾ ɿɿʂ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ  ̔ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ. ʈʦʟʫʤʽʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʚ ʢʠʰʝʯʥʠʢʫ ʜʦʟʚʦʣʷʻ ʪʘʨʛʝʪʥʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʦʩʥʦʚʥʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʊʦʤʫ ʘʛʝʥʪʦʤ ʜʣʷ ʢʦʨʝʢʮʽʾ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʠʭ 

ʟʤʽʥ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ ʥʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ B. fragilis, ʤʝʪʘʙʦʣʽʪʘʤʠ ʷʢʦʛʦ 



81 

ʻ ʂʃɾʂ (ʘʮʝʪʘʪ, ʧʨʦʧʽʦʥʘʪ, ʙʫʪʠʨʘʪ), ʱʦ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʘʢʪʠʚʘʮʽʶ 

ʢʣʽʪʠʥ ʂɸʃʊ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʮʝʧʪʦʨʘ FFAR 2), ʩʝʢʨʝʮʽʶ IL-10, IL-12,    

TNF-Ŭ, IL-1ɓ, ʦʢʩʠʜʫ ʘʟʦʪʫ, NF-əB ʪʘ ʥʘ ʙʘʣʘʥʩ Treg/Th17 ʚ ʂɸʃʊ, ʘ ʪʘʢʦʞ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ (ʅʇʇ), ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʦʙʤʝʞʝʥʥʶ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʚ ʢʠʰʝʯʥʠʢʫ.  

ɿʛʽʜʥʦ ʟ ʧʦʩʪʘʚʣʝʥʦ ʁʤʝʪʦ  ʁʪʘ ʟʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʤʠ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʩʧʦʩʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽ ʤʝʭʘʥʽʟʤʠ ʟʤʽʥ ʤʽʢʨʦʬʣʦʨʠ  ̔ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʢʠʰʢʦʚʦ-ʘʩʦʮʽʡʦʚʘʥʦʾ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʨʦʟʚʠʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʉɯɿʂ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʫʤʦʚʠ ʢʦʨʝʢʮʽʾ ʧʘʪʦʣʦʛʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ B. fragilis. 

 

2.2 ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʱʫʨʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 8 ʛʨʫʧ ʧʦ 15 ʛʨʠʟʫʥʽʚ ʫ ʢʦʞʥʽʡ. 

ɺʩʽ ʛʨʠʟʫʥʠ, ʦʢʨʽʤ ɯ ʛʨʫʧʠ (ʢʦʥʪʨʦʣʴʥʦʾ, ʽʥʪʘʢʪʥʦʾ), ʦʪʨʠʤʘʣʠ ʚʘʥʢʦʤʽʮʠʥ 

ʘʙʦ/ʪʘ ʩʫʩʧʝʥʟʽʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʝʨʦʨʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʫ ʦʙ'ʻʤʦʤ 5 

ʤʣ ʨʦʟʤʽʨʦʤ 16-18, ʜʦʚʞʠʥʦʶ 5-7,5 ʤʤ, ʨʦʟʤʽʨ ʥʘʢʽʥʝʯʥʠʢʘ 2,25. ɺʘʥʢʦʤʽʮʠʥ 

ʪʚʘʨʠʥʘʤ ʚʚʦʜʠʣʠ ʫ ʢʽʣʴʢʦʩʪʽ 50 ʤʛ ʥʘ ʢʛ ʚʘʛʠ ʪʽʣʘ, ʩʫʩʧʝʥʟʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ï ʫ ʢʽʣʴʢʦʩʪʽ 15 ʤʣ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 3ʭ10
8
 ʂʋʆ/ʛ. ʊʘʢ, ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʉɯɿʂ 

ɯɯ ʛʨʫʧʽ ʛʨʠʟʫʥʽʚ ʙʫʣʦ ʚʚʝʜʝʥʦ ʣʠʰʝ ʚʘʥʢʦʤʽʮʠʥ, ɯɯɯ ʛʨʫʧʽ ï ʩʫʩʧʝʥʟʽʶ 

S. nteritidis, ʘ IV ï ʩʫʩʧʝʥʟʽʶ S. typhimurium. ʊʚʘʨʠʥʠ V ʪʘ Vɯ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʦʪʨʠʤʘʣʠ ʫ ʧʝʨʰʫ ʜʦʙʫ ʚʘʥʢʦʤʽʮʠʥ, ʧʨʦʪʝ ʛʨʫʧʽ V 

ʯʝʨʝʟ 24 ʛʦʜ. ʙʫʣʘ ʚʚʝʜʝʥʘ ʩʫʩʧʝʥʟʽʷ S. enteritidis, ʘ ʱʫʨʘʤ ʛʨʫʧʠ Vɯ ï 

ʩʫʩʧʝʥʟʽʷ S. typhimurium. ɻʨʠʟʫʥʘʤ Vɯɯ ʪʘ Vɯɯɯ ʛʨʫʧ ʪʘʢʦʞ ʫ ʧʝʨʰʫ ʜʦʙʫ 

ʚʚʝʣʠ ʚʘʥʢʦʤʽʮʠʥ, ʘʣʝ Vɯɯ ʛʨʫʧʘ ʦʪʨʠʤʘʣʘ ʥʘ ʜʨʫʛʠʡ ʜʝʥʴ ʟʘʚʽʩʴ S. enteritidis, 

ʘ ʥʘ ʪʨʝʪʽʡ ï B. fragilis, ʪʦʜʽ ʷʢ ʱʫʨʘʤ Vɯɯɯ ʛʨʫʧʠ ʥʘ ʜʨʫʛʠʡ ʜʝʥʴ ʙʫʣʦ ʚʚʝʜʝʥʦ 

ʩʫʩʧʝʥʟʽʶ S. typhimurium, ʘ ʥʘ ʪʨʝʪʽʡ ï B. fragilis (ʪʘʙʣ. 2.1). 
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ʊʘʙʣʠʮʷ 2.1 

ʈʦʟʧʦʜʽʣ ʪʚʘʨʠʥ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʛʨʫʧʠ 

ɼʥʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʂʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ˉ 

ʛʨʫʧʠ 
ʅʘʟʚʘ ʛʨʫʧʠ 1 ʜʝʥʴ 2 ʜʝʥʴ 3 ʜʝʥʴ 15 

ɯ 

ʂʦʥʪʨʦʣʴʥʘ 

(ʽʥʪʘʢʪʥʘ) 

ʛʨʫʧʘ 

- - - 15 

ɯɯ Vancomycin 
ɺʘʥʢʦʤʽʮʠʥ, 

50 ʤʛ/ʢʛ 
- - 15 

ɯɯɯ S. enteritidis 
S. enteritidis, 

3ʭ10
8
 ʂʋʆ/ʛ 

- - 15 

IV S.typhimurium 
S.typhimurium, 

3ʭ10
8
 ʂʋʆ/ʛ 

- - 15 

V 

Vancomycin 

+ 

S. enteritidis 

ɺʘʥʢʦʤʽʮʠʥ, 

50 ʤʛ/ʢʛ 

S. enteritidis, 

3ʭ10
8
 ʂʋʆ/ʛ 

- 15 

Vɯ 

Vancomycin 

+ 

S.typhimurium 

ɺʘʥʢʦʤʽʮʠʥ, 

50 ʤʛ/ʢʛ 

S.typhimurium, 

3ʭ10
8
 ʂʋʆ/ʛ 

- 15 

Vɯɯ 

Vancomycin 

+ 

S. enteritidis 

+ 

B. fragilis 

ɺʘʥʢʦʤʽʮʠʥ, 

50 ʤʛ/ʢʛ 

S. enteritidis, 

3ʭ10
8
 ʂʋʆ/ʛ 

B. fragilis, 

3ʭ10
8
 

ʂʋʆ/ʛ 

15 

Vɯɯɯ 

Vancomycin 

+ 

S.typhimurium 

+ 

B. fragilis 

ɺʘʥʢʦʤʽʮʠʥ, 

50 ʤʛ/ʢʛ 

S.typhimurium, 

3ʭ10
8
 ʂʋʆ/ʛ 

B. fragilis, 

3ʭ10
8
 

ʂʋʆ/ʛ 

15 

 

 

2.3 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ 

 

2.3.1 ʄʦʜʝʣʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ. 

ɼʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʜʠʩʙʘʣʘʥʩʫ ʤʽʢʨʦʬʣʦʨʠ ʫ ʱʫʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚʘʥʢʦʤʽʮʠʥʦʚʫ ʤʦʜʝʣʴ ʷʢ ʦʜʥʫ ʟ ʨʽʟʥʦʚʠʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ 

ʟʘʧʘʣʝʥʥʷ ʢʠh ʝʯʥʠʢʘ. ɺʘʥʢʦʤʽʮʠʥ (C66H74Cl2N9O24) ï ʘʥʪʠʙʽʦʪʠʢ ʽʟ ʛʨʫʧʠ 
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ʪʨʠʮʠʢʣʽʯʥʠʭ ʛʣʽʢʦʧʝʧʪʠʜʽʚ, ʷʢʠʡ ʯʠʥʠʪʴ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ ʚʽʜʥʦʩʥʦ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʯʝʨʝʟ ʧʨʠʛʥʽʯʝʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʢʣʽʪʠʥʥʦʾ 

ʩʪʽʥʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ ʙʘʢʪʝʨʽʡ ʽ ʩʠʥʪʝʟʫ 

ʈʅʂ.  

ɼʦ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʱʫʨʠ ʦʪʨʠʤʫʚʘʣʠ ʚʦʜʫ ʽ 

ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʨʤ ʙʝʟ ʦʙʤʝʞʝʥʴ. ɼʠʩʙʘʣʘʥʩ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ 

ʚʠʢʣʠʢʘʣʠ ʧʝʨʦʨʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʨʘʟʦʚʦʾ ʜʦʟʠ ʚʘʥʢʦʤʽʮʠʥʫ (ʊɽɺɸ, 

ʋʛʦʨʱʠʥʘ, ˉ  UA/8995/01/02) ʫ ʢʽʣʴʢʦʩʪʽ 50 ʤʛ/ʢʛ, ʷʢʫ ʛʦʪʫʚʘʣʠ ʨʦʟʯʠʥʝʥʥʷʤ 

500 ʤʛ ʚ 1 ʣ ʩʪʝʨʠʣʴʥʦʾ ʚʦʜʠ.  

ɼʣʷ ʟʘʨʘʞʝʥʥʷ ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʙʦʚʽ ʢʫʣʴʪʫʨʠ S. enteritidis ʪʘ 

S. typhimurium, ʚʠʨʦʱʝʥʽ ʥʘ 1,5% ʄʇɸ. ʐʪʘʤʠ ʩʘʣʴʤʦʥʝʣ, ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʦʪʨʠʤʘʥʽ ʟ ʤʫʟʝʶ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ çʋʢʨʘʾʥʩʴʢʦʛʦ 

ʮʝʥʪʨʫ ʟ ʢʦʥʪʨʦʣʶ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʭʚʦʨʶʚʘʥʴè ʄʆɿ ʋʢʨʘʾʥʠ (ʂʠʾʚ), ʘ 

ʢʫʣʴʪʫʨʫ Bacteroides fragili, ʚʠʜʽʣʷʣʠ ʟ ʢʠʰʝʯʥʠʢʘ ʽʥʪʘʢʪʥʠʭ ʛʨʠʟʫʥʽʚ. 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ ʜʘʥʦʛʦ ʰʪʘʤʫ ʜʦ ʨʦʜʫ Bacteroides ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ 

ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʇʃʈ (çʙʘʢʪʦʧʦʣè-ʥʘʙʽʨ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ Bacteroides fragilis, vulgatus, thetaiotaomicron, ovatus). ɯʟʦʣʷʪ ʙʫʚ 

ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʷʢ Bacteroides fragilis ʟʘ ʨʷʜʦʤ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ. 

ɹʘʢʪʝʨʽʘʣʴʥʫ ʩʫʩʧʝʥʟʽʶ ʩʪʘʥʜʘʨʪʠʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʥʩʠʪʦʤʝʪʨʘ DEN-

1B (Biosan), ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʢʣʽʪʠʥʥʠʭ 

ʩʫʩʧʝʥʟʽʡ ʚʽʜ 0.0 ʜʦ 15 ʢʣʽʪʠʥ/ʤʣ. ɼʣʷ ʽʥʬʽʢʫʚʘʥʥʷ ʱʫʨʽʚ ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʽʶ 

S. enteritidis ʽ S. typhimurium ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1,0 ʟʘ ʄʘʢʌʘʨʣʘʥʜʦʤ (McF), ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 3Ĭ10
8
ʂʆɽ/ʛ.  

ʇʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

M=N x 10 
n+1

, 

ʜʝ ʄ ï ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ 1 ʛ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

N ï ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʡ, ʱʦ ʚʠʨʦʩʣʠ ʥʘ ʘʛʘʨʽ, 

n ï ʩʪʫʧʽʥʴ ʨʦʟʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘ ʧ'ʷʪʫ ʜʦʙʫ ʧʽʩʣʷ ʟʘʨʘʞʝʥʥʷ ʱʫʨʽʚ ʚʠʚʦʜʠʣʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ 

ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʭʣʦʨʦʬʦʨʤʦʤ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʝʚʪʘʥʘʟʽʾ. 
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2.3.2 ʂʣʽʥʽʯʥʘ ʦʮʽʥʢʘ ʘʢʪʠʚʥʦʩʪʽ ʉɯɿʂ 

ʂʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʉɯɿʂ ʦʮʽʥʶʚʘʣʠ ʱʦʜʝʥʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʽʜʨʘʭʫʚʘʥʥʷʤ ʚʘʣʽʜʦʚʘʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʘʢʪʠʚʥʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (disease activity index ˈ DAI), ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 4 

ʚʽʜʧʦʚʽʜʥʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʚʪʨʘʪʘ ʤʘʩʠ ʪʽʣʘ, ʢʦʥʩʠʩʪʝʥʮʽʷ ʚʠʧʦʨʦʞʥʝʥʴ ʪʘ 

ʧʦʚʝʜʽʥʢʘ ʪʚʘʨʠʥʠ [254]. ɺʪʨʘʪʫ ʤʘʩʠ ʪʽʣʘ ʦʮʽʥʶʚʘʣʠ ʪʘʢʠʤ ʯʠʥʦʤ: (0) 0%; 

(1) 1ï5%; (2) 6ï10%; (3) 11ï15%; (4) > 15%. ɺʪʨʘʪʫ ʤʘʩʠ ʪʽʣʘ ʧʽʜʨʘʭʦʚʫʚʘʣʠ 

ʷʢ ʚʽʜʩʦʪʢʦʚʫ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʚʘʛʦʶ ʪʽʣʘ (ʜʝʥʴ 1) ʪʘ ʧʦʪʦʯʥʦʶ 

ʚʘʛʦʶ ʪʽʣʘ ʥʘ ʢʦʞʝʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʜʝʥʴ. ʆʮʽʥʢʘ ʜʽʘʨʝʾ (ʢʦʥʩʠʩʪʝʥʮʽʷ 

ʚʠʧʦʨʦʞʥʝʥʴ): (0) ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʦʚʘʥʽ ʛʨʘʥʫʣʠ; (1) ʤôʷʢʝ ʯʠ ʧʘʩʪʦʧʦʜʽʙʥʝ 

ʚʠʧʦʨʦʞʥʝʥʥʷ; (2) ʚʦʜʷʥʠʩʪʝ ʚʠʧʦʨʦʞʥʝʥʥʷ (ʚʦʣʦʛʘ ʧʣʷʤʘ ʥʘʚʢʦʣʦ ʘʥʫʩʘ ʜʦ 

1 ʩʤ
2
); (3) ʚʦʜʷʥʠʩʪʝ ʚʠʧʦʨʦʞʥʝʥʥʷ (ʚʦʣʦʛʘ ʧʣʷʤʘ ʥʘʚʢʦʣʦ ʘʥʫʩʘ ʙʽʣʴʰʝ ʥʽʞ 

1 ʩʤ
2
 ʽ ʦʭʦʧʣʶʻ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʞʠʚʦʪʘ; (4) ʨʽʜʢʠʡ ʩʪʫʣ (ʧʣʷʤʘ ʜʦʭʦʜʠʪʴ ʜʦ 

ʛʨʫʜʝʡ). ʇʦʚʝʜʽʥʢʘ: (0) ʥʦʨʤʘʣʴʥʘ; (1) ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʤʽʨʥʦ 

ʧʽʜʥʷʪʘ ʰʝʨʩʪʴ; (2) ʪʚʘʨʠʥʘ ʙʨʫʜʥʘ, ʟʤʝʥʰʝʥʥʷ ʩʧʦʥʪʘʥʥʠʭ ʨʫʭʽʚ ʡ ʘʧʘʪʽʷ; (3) 

ʩʢʫʡʦʚʜʞʝʥʘ ʰʝʨʩʪʴ, ʪʚʘʨʠʥʘ ʤʘʡʞʝ ʥʝ ʨʫʭʘʻʪʴʩʷ  ̔ ʥʝ ʨʝʘʛʫʻ ʥʘ ʽʥʰʠʭ 

ʪʚʘʨʠʥ; (4) ʩʧʦʥʪʘʥʥʘ ʩʤʝʨʪʴ. ʆʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ ʦʮʽʥʢʠ ʧʽʜʩʫʤʦʚʘʥʽ ʨʘʟʦʤ, 

ʱʦʙ ʦʪʨʠʤʘʪʠ ʟʘʛʘʣʴʥʠʡ DAI ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 (ʟʜʦʨʦʚʘ ʪʚʘʨʠʥʘ) ʜʦ 12 

(ʤʘʢʩʠʤʘʣʴʥʦ ʭʚʦʨʘ ʪʚʘʨʠʥʘ).  

2.3.3 ʆʮʽʥʢʘ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʦʷʚʽʚ ʫʨʘʞʝʥʥʷ ʢʠʰʝʯʥʠʢʘ 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʦʷʚʽʚ ʫʨʘʞʝʥʥʷ, ʫ ʤʝʨʪʚʠʭ ʱʫʨʽʚ 

ʚʠʜʘʣʷʣʠ ʩʝʛʤʝʥʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʪʘ ʜʠʩʪʘʣʴʥʽ ʚʽʜʜʽʣʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ 

(ʜʦʚʞʠʥʦʶ 10 ʩʤ), ʷʢʽ ʨʦʟʢʨʠʚʘʣʠ ʰʣʷʭʦʤ ʨʦʟʨʽʟʫ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʧʦʪʽʤ ʧʨʦʤʠʚʘʣʠ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ, ʱʦʙ ʚʠʜʘʣʠʪʠ ʟʘʣʠʰʢʠ ʬʝʢʘʣʽʡ ʽ 

ʨʦʟʪʷʛʫʚʘʣʠ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʜʦʛʦʨʠ, ʫʪʨʠʤʫʶʯʠ ʰʧʠʣʴʢʘʤʠ ʥʘ ʯʘʰʮʽ 

ʇʝʪʨʽ, ʟʘʧʦʚʥʝʥʽʡ ʚʦʩʢʦʤ, ʧʽʩʣʷ ʯʦʛʦ ʥʝʛʘʡʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘ ʚʠʩʪʘʚʣʷʣʠ 

ʙʘʣʠ. ʉʝʛʤʝʥʪʠ ʢʠʰʦʢ ʨʦʟʛʣʷʜʘʣʠʩʴ ʥʝʟʘʣʝʞʥʦ ʜʚʦʤʘ ʩʧʦʩʪʝʨʽʛʘʯʘʤʠ, ʷʢʽ ʥʝ 

ʟʥʘʣʠ ʧʨʦ ʜʠʩʙʘʣʘʥʩ ʤʽʢʨʦʙʽʦʪʠ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʝ ʽʥʬʽʢʫʚʘʥʥʷ. çɿʘʧʘʣʝʥʥʷè 

ʚʠʟʥʘʯʘʣʠ ʷʢ ʟʦʥʫ ʛʽʧʝʨʝʤʽʾ ʽ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʢʠ ʢʠʰʝʯʥʠʢʘ. 
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ʇʦʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʧʨʠ ʉɯɿʂ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʰʢʘʣʦʶ ʚʽʜ 0 ʜʦ 5 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ Morris et al. [255]: (0) ʧʦʰʢʦʜʞʝʥʴ 

ʥʝʤʘʻ; (1) ʻ ʦʜʥʘ ʜʽʣʷʥʢʘ ʟʘʧʘʣʝʥʥʷ (ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ), ʚʠʨʘʟʢʠ ʚʽʜʩʫʪʥʽ; (2) 

ʻ ʚʠʨʘʟʢʠ, ʜʽʣʷʥʢʠ ʟʘʧʘʣʝʥʥʷ ʚʽʜʩʫʪʥʽ; (3) ʻ ʚʠʨʘʟʢʠ, ʻ ʦʜʥʘ ʜʽʣʷʥʢʘ 

ʟʘʧʘʣʝʥʥʷ; (4) ʻ ʙʽʣʴʰʝ 2 ʚʠʨʘʟʦʢ, ʟʘʧʘʣʝʥʥʷ ʧʨʠʩʫʪʥʻ ʚ ʦʜʥʽʡ ʜʽʣʷʥʮʽ; (5) ʻ 

ʙʽʣʴʰʝ 2 ʚʠʨʘʟʦʢ, ʜʽʣʷʥʢʘ ʟʘʧʘʣʝʥʥʷ ʤʘʻ ʨʦʟʤʽʨ > 1 ʩʤ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʧʨʠ ʉɯɿʂ ʦʮʽʥʶʚʘʣʠ 

ʟʘ ʰʢʘʣʦʶ ʚʽʜ 0 ʜʦ 8 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ Morris et al. ʚ ʤʦʜʠʬʽʢʘʮʽʾ Jagtap 

et al. [256]: (0) ʥʝʤʘʻ ʚʠʜʠʤʠʭ ʟʤʽʥ; (1) ʻ ʜʽʣʷʥʢʠ ʛʽʧʝʨʝʤʽʾ; (2) ʻ ʫʨʘʞʝʥʥʷ, ʱʦ 

ʤʘʶʪʴ ʜʽʘʤʝʪʨ 1 ʤʤ ʘʙʦ ʤʝʥʰʝ; (3) ʻ ʫʨʘʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʜʽʘʤʝʪʨ 2 ʤʤ ʘʙʦ 

ʤʝʥʰʝ (ʢʽʣʴʢʽʩʪʴ < 5); (4) ʻ ʫʨʘʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʜʽʘʤʝʪʨ 2 ʤʤ ʘʙʦ ʤʝʥʰʝ 

(ʢʽʣʴʢʽʩʪʴ 5-10); (5) ʻ ʫʨʘʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʜʽʘʤʝʪʨ 2 ʤʤ ʘʙʦ ʤʝʥʰʝ (ʢʽʣʴʢʽʩʪʴ 

> 10); (6) ʻ ʫʨʘʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʜʽʘʤʝʪʨ ʙʽʣʴʰʝ 2 ʤʤ (ʢʽʣʴʢʽʩʪʴ < 5); (7) ʻ 

ʫʨʘʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʜʽʘʤʝʪʨ ʙʽʣʴʰʝ 2 ʤʤ (ʢʽʣʴʢʽʩʪʴ 5-10); (8) ʻ ʫʨʘʞʝʥʥʷ, ʱʦ 

ʤʘʶʪʴ ʜʽʘʤʝʪʨ ʙʽʣʴʰʝ 2 ʤʤ (ʢʽʣʴʢʽʩʪʴ > 10).  

 

2.4 ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʗʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʤʠʚʠ ʟ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ. 

ɺʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʩʘʣʴʤʦʥʝʣ ʚʠʢʦʥʫʚʘʣʠ ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʄʆɿ 

ʋʢʨʘʾʥʠ ˉ 425 ʚʽʜ 24.05.2013 ʨ. çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʄʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ çʄʝʪʦʜʠ ʚʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʘʣʴʤʦʥʝʣèè. ɼʣʷ 

ʚʠʜʽʣʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʛʥʽʻʚʝ ʩʝʨʝʜʦʚʠʱʝ ʟʙʘʛʘʯʝʥʥʷ, ʚ 

ʷʢʦʤʫ ʟʤʠʚʠ ʨʦʟʯʠʥʷʣʠ (1:10). ɺʠʩʽʚʠ ʟ ʦʪʨʠʤʘʥʠʭ ʩʫʩʧʝʥʟʽʡ ʨʦʙʠʣʠ ʥʘ 

ʚʽʩʤʫʪ-ʩʫʣʴʬʽʪ ʘʛʘʨ (ɺʉɸ) ʽ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ɽʥʜʦ ʦʜʨʘʟʫ ʪʘ ʯʝʨʝʟ 24 ʛʦʜ. 

ʽʥʢʫʙʘʮʽʾ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37Üʉ, ʧʽʩʣʷ ʯʦʛʦ ʩʝʨʝʜʦʚʠʱʝ ɽʥʜʦ ʽʥʢʫʙʫʚʘʣʠ 20 

ʛʦʜ., ɺʉɸ ï 48 ʛʦʜ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Üʉ. ɿ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʥʘ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟʘʩʽʚʘʣʠ 

ʧʦ 0,1 ʤʣ ʟʤʠʚʽʚ ʟ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 



86 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʠʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ Hi Crome
TM

 (HiMedia, ɯʥʜʽʷ). ɼʣʷ 

ʚʠʜʽʣʝʥʥʷ ʛʨʠʙʽʚ ʨʦʜʫ Candida ʟʘʩʪʦʩʦʚʫʚʘʣʠ Candida Differential Agar, 

ʣʘʢʪʦʙʘʮʠʣ ï Lactobacillus Selection Agar, Lactobacillus Selection Agar Base ʽ 

Modified Lactobacillus, ʧʩʝʚʜʦʤʦʥʘʜ ï Pseudomonas Agar Base ʽ Pseudomonas 

Isolation Agar, ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ï Endo Agar, ʩʘʣʴʤʦʥʝʣ ʽ ʰʠʛʝʣʠ ï SS Agar 

(Salmonella-Shigella Agar), ʙʘʢʪʝʨʦʾʜʽʚ ï Bacteroides Bile Esculin Agar Base, 

ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ï Bifidobacterium Agar, ʝʥʪʝʨʦʢʦʢʽʚ ï ɽʥʪʝʨʦʢʦʢʘʛʘʨ, 

ʩʪʘʬʽʣʦʢʦʢʽʚ ï ʞʦʚʪʦʯʥʦ-ʩʦʣʴʦʚʠʡ ʘʛʘʨ, ʘʥʘʝʨʦʙʥʠʭ ʩʧʦʨʦʫʪʚʦʨʶʶʯʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʂʽʪʘ-ʊʘʨʦʮʽ, ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ ï  ʪʽʦʛʣʽʢʦʣʝʚʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʏʘʰʢʠ ʟ ʚʠʩʽʚʘʤʠ ʪʘ ʧʨʦʙʽʨʢʠ ʽʥʢʫʙʫʚʘʣʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37Áʉ ʚʽʜ 24 ʜʦ 48 

ʛʦʜ. ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘ ʩʝʨʝʜʦʚʠʱʽ ɽʥʜʦ ʩʘʣʴʤʦʥʝʣʠ 

ʨʦʩʣʠ ʫ ʚʠʛʣʷʜʽ ʙʝʟʙʘʨʚʥʠʭ, ʟʣʝʛʢʘ ʨʦʞʝʚʠʭ ʧʨʦʟʦʨʠʭ ʥʽʞʥʠʭ ʢʦʣʦʥʽʡ, ʥʘ 

ɺʉɸ ʩʘʣʴʤʦʥʝʣʠ ʫʪʚʦʨʶʚʘʣʠ ʯʦʨʥʽ ʟ ʤʝʪʘʣʝʚʠʤ ʙʣʠʩʢʦʤ ʢʦʣʦʥʽʾ, ʧʽʜ ʷʢʠʤʠ 

ʩʝʨʝʜʦʚʠʱʝ ʟʘʙʘʨʚʣʶʚʘʣʦʩʴ ʫ ʯʦʨʥʠʡ ʢʦʣʽʨ, ʥʘ SS Agar ʚʠʷʚʣʷʣʠ ʟʨʦʩʪʘʥʥʷ 

ʧʨʦʟʦʨʠʭ, ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʠʭ ʟ ʯʦʨʥʠʤ ʮʝʥʪʨʦʤ ʢʦʣʦʥʽʡ. ɺʽʜʩʽʚ ʢʦʣʦʥʽʡ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʧʨʦʚʦʜʠʣʠ ʦʜʥʦʯʘʩʥʦ ʥʘ ʧʦʣʽʚʫʛʣʝʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ Kligler 

Iron Agar (HiMedia, ɯʥʜʽʷ).  

ʇʽʩʣʷ ʟʨʦʩʪʘʥʥʷ ʧʦʩʽʚʽʚ ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʦʚʦʜʠʣʠ 

ʚʠʚʯʝʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʦʟʥʘʢ ʢʦʣʦʥʽʡ ʪʘ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʾʭ ʢʽʣʴʢʽʩʪʴ.  

ʄʦʨʬʦʣʦʛʽʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʚʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʾ ʤʘʟʢʽʚ, 

ʬʘʨʙʦʚʘʥʠʭ ʟʘ ɻʨʘʤʦʤ.  

ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

Christensen Citrate Agar, Indol Nitrate Medium, Phenol Red Mannitol Broth, 

Phenol Red Sucrose Broth, Malat Broth, Acetate Differential Agar, Phenol Red 

Dextrose Broth, Phenol Red Maltose Broth (HiMedia, ɯʥʜʽʷ).  

ɹʽʦʭʽʤʽʯʥʽ ʦʟʥʘʢʠ ʩʘʣʴʤʦʥʝʣ ʚʠʟʥʘʯʘʣʠ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ ʷʢ 

ʫʪʚʦʨʝʥʥʷ ʩʽʨʢʦʚʦʜʥʶ, ʫʪʠʣʽʟʘʮʽʷ ʮʠʪʨʘʪʫ ʉʠʤʦʥʩʘ, ʤʘʣʦʥʘʪʫ, ʩʘʣʽʮʠʥʫ, 

ʥʘʷʚʥʽʩʪʴ ʬʝʥʽʣʘʣʘʥʽʥʜʝʟʘʤʽʥʘʟʠ, ʣʽʟʠʥ- ʪʘ ʦʨʥ̔ʪʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʠ, ʪʘʢʦʞ 

ʚʠʟʥʘʯʘʣʠ ʨʫʭʣʠʚʽʩʪʴ, ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʢʮʽʡ ʥʘ ʘʮʝʪʠʣʤʝʪʠʣʢʘʨʙʽʥʦʣ (VP) ʽ ʟ 

ʤʝʪʠʣʦʚʠʤ ʯʝʨʚʦʥʠʤ (MR). ʉʘʣʴʤʦʥʝʣʠ ʢʘʪʘʣʘʟʦʧʦʟʠʪʠʚʥʽ, ʬʝʨʤʝʥʪʫʶʪʴ 
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ʩʘʣʽʮʠʥ, ʫʪʠʣʽʟʫʶʪʴ ʮʠʪʨʘʪʠ, ʤʘʶʪʴ ʦʨʥ̔ʪʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʫ ʪʘ ʫ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʫ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʽʥʜʦʣ, ʥʝ ʤʘʶʪʴ 

ʬʝʥʽʣʘʣʘʥʽʥʜʝʟʘʤʽʥʘʟʠ, ʥʝ ʨʦʟʢʣʘʜʘʶʪʴ ʩʝʯʦʚʠʥʫ, ʥʝʛʘʪʠʚʥʽ ʚ ʨʝʘʢʮʽʾ VP, 

ʧʦʟʠʪʠʚʥʽ ʚ ʧʨʦʙʽ ʟ MR, ʨʫʭʣʠʚʽ.  

ʉʝʨʦʣʦʛʽʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʩʘʣʴʤʦʥʝʣ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷʤ ʾʭ 

ʫ ʨʝʘʢʮʽʾ ʘʛʣʶʪʠʥʘʮʽʾ ʥʘ ʩʢʣʽ ʽʟ ʧʦʣʽʚʘʣʝʥʪʥʦʶ ʩʠʨʦʚʘʪʢʦʶ ɸɺʉɼɽ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʛʣʶʪʠʥʽʥʠ ʜʦ O-ʘʥʪʠʛʝʥʽʚ 1; 2; 3; 4; 5; 61; 62; 7; 8; 9; 10; 12; 

Vi. ʇʨʠ ʧʦʟʠʪʠʚʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʟ ʧʦʣʽʚʘʣʝʥʪʥʦʶ ʩʠʨʦʚʘʪʢʦʶ ʢʫʣʴʪʫʨʫ, ʱʦ 

ʚʠʨʦʩʣʘ ʥʘ ʩʢʦʰʝʥʦʤʫ ʄʇɸ, ʚʠʧʨʦʙʫʚʘʣʠ ʟ ʦʢʨʝʤʠʤʠ ʤʦʥʦʚʘʣʝʥʪʥʠʤʠ O-

ʩʠʨʦʚʘʪʢʘʤʠ. ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʣʝʞʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʜʦ O-ʛʨʫʧʠ ʚʠʟʥʘʯʘʣʠ 

ʥʘʷʚʥʽʩʪʴ ʽʥʰʠʭ O-ʘʥʪʠʛʝʥʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʩʘʣʴʤʦʥʝʣʠ ʜʘʥʦʾ ʩʝʨʦʣʦʛʽʯʥʦʾ 

ʛʨʫʧʠ. ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʣʝʞʥʦʩʪʽ ʢʫʣʴʪʫʨʠ ʜʦ ʚʠʟʥʘʯʝʥʦʾ O-ʛʨʫʧʠ 

ʚʠʧʨʦʙʦʚʫʚʘʣʠ ʾʾ ʟ H-ʩʠʨʦʚʘʪʢʘʤʠ ʩʧʦʯʘʪʢʫ ʧʝʨʰʦʾ, ʘ ʧʦʪʽʤ ï ʜʨʫʛʦʾ  ʬʘʟʠ ʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʭʝʤʠ ʂʘʫʬʤʘʥʘ-ʋʘʡʪʘ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʘʥʪʠʛʝʥʥʫ ʬʦʨʤʫʣʫ 

ʚʠʜʽʣʝʥʦʾ ʢʫʣʴʪʫʨʠ, ʪʦʙʪʦ ʾʾ ʩʝʨʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ. S. enteritidis ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

O:9 (D1) ʩʝʨʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ, ʪʦʤʫ ʘʛʣʶʪʠʥʫʚʘʣʘ ʟ̔ ʩʠʨʦʚʘʪʢʘʤʠ ʜʦ ʆ-

ʘʥʪʠʛʝʥʽʚ 1, 9 ʽ 12, ʟ̔ ʩʠʨʦʚʘʪʢʦʶ ʜʦ g,m-ʘʥʪʠʛʝʥʽʚ 1-ʾ ʬʘʟʠ ʅ-ʘʥʪʠʛʝʥʘ.          

S. typhimurium ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ O:4 (B), ʯʝʨʝʟ ʱʦ ʢʫʣʴʪʫʨʘ ʘʛʣʶʪʠʥʫʚʘʣʘ ʟ 

ʆ-ʩʠʨʦʚʘʪʢʘʤʠ 1, 4 ʽ 12, ʟ ʽ-ʩʠʨʦʚʘʪʢʦʶ 1-ʾ ʬʘʟʠ ʪʘ 1,2 2-ʾ ʬʘʟʠ ʅ-ʘʥʪʠʛʝʥʫ.  

ʊʘʢʦʞ ʟʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʽʥʰʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʩʣʠ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʠ ʧʦʩʽʚʽ 

ʜʦʩʣʽʜʞʫʚʘʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʩʽ ʚʠʜʽʣʝʥʽ ʫ ʭʦʜʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʟʛʽʜʥʦ ʟ çʆʧʨʝʜʝʣʠʪʝʣʝʤ 

ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠè (1997), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʜʘʥʠʭ ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ.  

ʇʨʠʥʘʣʝʞʥʽʩʪʴ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʜʦ ʧʝʚʥʦʛʦ ʨʦʜʫ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʦʢʩʠʜʘʟʠ, ʧʨʦʜʫʢʮʽʻʶ ʢʘʪʘʣʘʟʠ, ʫʪʚʦʨʝʥʥʷʤ ʩʽʨʢʦʚʦʜʥʶ, 

ʫʪʠʣʽʟʘʮʽʻʶ ʛʣʶʢʦʟʠ, ʣʘʢʪʦʟʠ, ʮʠʪʨʘʪʫ ʉʠʤʦʥʩʘ, ʘʮʝʪʘʪʫ, ʤʘʣʦʥʘʪʫ, 

ʛʽʜʨʦʣʽʟʦʤ ʩʝʯʦʚʠʥʠ, ʥʘʷʚʥʽʩʪʶ ʬʝʥʽʣʘʣʘʥʽʥʜʝʟʘʤʽʥʘʟʠ, ʣʽʟʠʥ- ʽ 
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ʦʨʥ̔ʪʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʠ, ʟʘ ʥʘʷʚʥʽʩʪʶ ʨʫʭʣʠʚʦʩʪʽ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʘʢʮʽʡ ʥʘ 

ʘʮʝʪʠʣʤʝʪʠʣʢʘʨʙʽʥʦʣ (VP) ʽ ʟ ʤʝʪʠʣʦʚʠʤ ʯʝʨʚʦʥʠʤ (MR).  

ɽʰʝʨʠʭʽʾ ʥʝ ʧʨʦʜʫʢʫʚʘʣʠ ʩʽʨʢʦʚʦʜʝʥʴ, ʨʦʟʢʣʘʜʘʣʠ ʛʣʶʢʦʟʫ, ʥʝ 

ʫʪʠʣʽʟʫʚʘʣʠ ʮʠʪʨʘʪ ʉʠʤʦʥʩʘ, ʨʦʟʢʣʘʜʘʣʠ ʘʮʝʪʘʪ, ʫʪʚʦʨʶʚʘʣʠ ʽʥʜʦʣ, 

ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʫ, ʥʝ ʤʘʣʠ ʬʝʥʽʣʘʣʘʥʽʥʜʝʟʘʤʽʥʘʟʠ ʡ ʫʨʝʘʟʠ, ʙʫʣʠ 

ʥʝʛʘʪʠʚʥʽ ʚ ʨʝʘʢʮʽʾ VP, ʧʦʟʠʪʠʚʥʽ ʚ ʧʨʦʙʽ ʟ MR, ʨʫʭʣʠʚʽ.  

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʟʜʘʪʥʦʩʪʽ 

ʫʪʚʦʨʶʚʘʪʠ ʩʽʨʢʦʚʦʜʝʥʴ, ʽʥʜʦʣ, ʬʝʨʤʝʥʪʫʚʘʪʠ ʛʣʶʢʦʟʫ, ʮʠʪʨʘʪ ʉʠʤʦʥʩʘ, 

ʘʮʝʪʘʪ, ʩʝʯʦʚʠʥʫ, ʫʪʚʦʨʶʚʘʪʠ ʬʝʥʽʣʘʣʘʥʽʥʜʝʟʘʤʽʥʘʟʫ. ʇʨʦʪʝʾ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʽ 

ʚ ʨʝʘʢʮʽʾ ʟ MR ʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʨʫʭʣʠʚʽʩʪʴ. ʇʨʠ ʧʦʩʽʚʽ ʥʘ ʪʚʝʨʜʽ ʞʠʚʠʣʴʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʤʝʪʦʜʦʤ ʙʣʷʰʢʠ ʜʘʻ ʬʝʥʦʤʝʥ çʨʦʾʥʥʷè.  

ɺʠʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Enterobacter ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʾʭ 

ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʢʣʘʜʘʪʠ ʛʣʶʢʦʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʘʟʫ, ʣʘʢʪʦʟʫ, ʮʠʪʨʘʪ ʉʠʤʦʥʩʘ, 

ʘʮʝʪʘʪ ʽ ʤʘʣʦʥʘʪ ʥʘʪʨʽʶ, ʫʪʚʦʨʶʚʘʪʠ ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʫ. ɽʥʪʝʨʦʙʘʢʪʝʨʠ 

ʨʫʭʣʠʚʽ ʪʘ ʧʦʟʠʪʠʚʥʽ ʚ ʨʝʘʢʮʽʾ ʟ MR.  

ɹʽʦʭʽʤʽʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʨʦʜʫ Klebsiella ʧʨʦʚʦʜʠʣʠ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʨʫʭʣʠʚʦʩʪʽ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʫʪʠʣʽʟʦʚʫʚʘʪʠ ʛʣʶʢʦʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʘʟʫ, ʣʘʢʪʦʟʫ, ʮʠʪʨʘʪ ʉʠʤʦʥʩʘ, 

ʩʝʯʦʚʠʥʫ, ʘʮʝʪʘʪ ʽ ʤʘʣʦʥʘʪ ʥʘʪʨʽʶ, ʫʪʚʦʨʶʚʘʪʠ ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʫ.  

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Pseudomonas ʽ Acinetobacter 

ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ çɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʝʬʝʨʤʝʥʪʠʨʫʶʱʠʭ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡè (ʍʘʨʢʽʚ, 2010). ʇʩʝʚʜʦʤʦʥʘʜʠ ʥʘ Pseudomonas 

Agar ʟʘʚʜʷʢʠ ʧʽʛʤʝʥʪʫ ʫʪʚʦʨʶʚʘʣʠ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʢʦʣʦʥʽʾ, ʢʘʪʘʣʘʟʦ-

ʦʢʩʠʜʘʟʦʧʦʟʠʪʠʚʥʽ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʩʽʨʢʦʚʦʜʝʥʴ, ʨʦʩʪʫʪʴ ʧʨʠ 42Áʉ, ʥʝ 

ʬʝʨʤʝʥʪʫʶʪʴ ʤʘʣʴʪʦʟʫ, ʘ ʛʣʶʢʦʟʫ ʟʜʘʪʥʽ ʣʠʰʝ ʦʢʠʩʣʶʚʘʪʠ, ʤʘʁʪʴ 

ʧʨʦʪʝʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪ ɹ(ʨʦʟʨʽʜʞʫʶʪʴ ʞʝʣʘʪʠʥ). ɸʮʠʥʝʪʦʙʘʢʪʝʨʠ ʢʘʪʘʣʘʟʘ-

ʧʦʟʠʪʠʚʥʽ, ʦʢʩʘʜʘʟʘʥʝʛʘʪʠʚʥʽ, ʨʦʩʪʫʪʴ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ɽʥʜʦ, ʤʦʞʫʪʴ ʥʝ 

ʦʢʠʩʣʶʚʘʪʠ ʛʣʶʢʦʟʫ, ʥʝ ʨʦʟʨʽʜʞʫʚʘʪʠ ʞʝʣʘʪʠʥ ʽ ʥʝ ʫʪʚʦʨʶʚʘʪʠ ʟʦʥʠ ʛʝʤʦʣʽʟʫ 

ʥʘ ʢʨʦʚ'ʷʥʦʤʫ ʘʛʘʨʽ. 
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ɺʠʟʥʘʯʝʥʥʷ ʙʘʢʪʝʨʦʾʜʽʚ ʽ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ çʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʘʩʧʦʨʦʛʝʥʥʳʤʠ ʘʥʘʵʨʦʙʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠè (ʍʘʨʢʽʚ, 2000). ɯʜʝʥʪʠʬʽʢʘʮʽʷ Bacteroides fragilis 

ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʾʭ ʩʧʨʦʤʦʞʥʽʩʪʶ ʨʦʩʪʠ ʥʘ Bacteroides Bile Esculin Agar 

(ʫʪʚʦʨʶʚʘʣʠ ʢʦʣʦʥʽʾ ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ) ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ (ʨʅ 7,6-7,8), ʤʦʨʬʦʣʦʛʽʻʶ (ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʧʦʣʽʤʦʨʬʥʽ 

ʧʘʣʠʯʢʠ), ʧʨʦʜʫʢʮʽʻʶ ʢʘʪʘʣʘʟʠ, ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʢʘʥʘʤʽʮʠʥʫ. ɺʠʟʥʘʯʝʥʥʷ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ ʈeptostreptococcus ʧʦʣʷʛʘʣʘ ʫ ʚʠʚʯʝʥʥʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʟʥʘʢ (ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʢʦʢʠ), ʧʨʦʜʫʢʮʽʾ ʩʽʨʢʦʚʦʜʥʶ. ʈeptostreptococcus 

anaerobius ʬʝʨʤʝʥʪʫʶʪʴ ʛʣʶʢʦʟʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʠʩʣʦʪʠ  ̔ʛʘʟʫ, ʥʝ ʚʠʢʣʠʢʘʶʪʴ 

ʟʛʦʨʪʘʥʥʷ ʤʦʣʦʢʘ, ʥʝ ʨʦʟʨʽʜʞʫʶʪʴ ʞʝʣʘʪʠʥ, ʢʘʪʘʣʘʟʘʥʝʛʘʪʠʚʥʽ, ʥʝʨʫʭʣʠʚʽ. 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʜʦ ʨʦʜʫ Enterococcus ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ, ʵʥʪʝʨʦʢʦʢʢʦʚʦʡ ʠ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʡè 

(ʍʘʨʢʽʚ, 2007). ʂʦʣʦʥʽʾ E. faecalis ʥʘ ɽʥʪʝʨʦʢʦʢʘʛʘʨʽ ʥʘʙʫʚʘʣʠ ʙʦʨʜʦʚʦʛʦ 

ʢʦʣʴʦʨʫ ʟ ʤʝʪʘʣʝʚʠʤ ʙʣʠʩʢʦʤ, ʘ E. faecium ï ʩʚʽʪʣʦ-ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ. 

ɽʥʪʝʨʦʢʦʢʠ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʚʽʜʩʫʪʥʽʩʪʶ 

ʧʨʦʜʫʢʮʽʾ ʢʘʪʘʣʘʟʠ, ʪʦʣʝʨʘʥʪʥʽʩʪʶ ʜʦ 6,5% NaCl, ʨʫʭʣʠʚʽʩʪʶ. E. faecalis, ʥʘ 

ʚʜʤʽʥʫ ʚʽʜ E. faecium, ʟʨʦʩʪʘʻ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄɯʉ ʟ ʜʦʜʘʚʘʥʥʷʤ 0,04 % 

ʪʝʣʫʨʠʪʫ ʢʘʣʽʶ, ʨʝʜʫʢʫʻ ʤʦʣʦʢʦ ʟ ʤʝʪʠʣʝʥʦʚʠʤ ʩʠʥʽʤ, ʨʦʟʢʣʘʜʘʻ ʛʣʽʮʝʨʠʥ, ʥʝ 

ʫʪʠʣʽʟʫʻ ʘʨʘʙʽʥʦʟʫ.  

ɹʽʦʭʽʤʽʯʥʫ ʽʜʝʥʪʠʬʽʘʮʽʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Staphylococcus ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʩʧʨʦʤʦʞʥʽʩʪʶ ʧʨʦʜʫʢʫʚʘʪʠ ʢʘʪʘʣʘʟʫ, ʧʣʘʟʤʦʢʦʘʛʫʣʘʟʫ, ʛʝʤʦʣʽʟʠʥ, 

ʣʝʮʠʪʠʥʘʟʫ, ʬʝʨʤʝʥʪʫʚʘʪʠ ʪʘ ʦʢʠʩʣʶʚʘʪʠ (ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʛʘʟʫ) ʛʣʶʢʦʟʫ ʽ 

ʤʘʥʽʪ, ʫʪʠʣʽʟʫʚʘʪʠ ʤʘʥʦʟʫ, ʨʦʩʪʠ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 10% NaCl.  

ɹʽʦʭʽʤʽʯʥʽ ʦʟʥʘʢʠ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Lactobacillus ʚʠʟʥʘʯʘʣʠ ʟʘ ʾʭ ʟʜʘʪʥʽʩʪʶ 

ʟʨʦʩʪʘʪʠ ʥʘ ʩʝʣʝʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Lactobacillus Selection Agar (ʙʽʣʽ 

ʢʦʣʦʥʽʾ ʛʫʩʪʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ) ʚ ʫʤʦʚʘʭ ʚʤʽʩʪʫ 10% ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ 
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ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʟʘ ʜʘʥʠʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʧʘʣʠʯʢʠ).  

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Bifidobacterium ʧʦʣʷʛʘʣʘ ʫ ʾʭ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʨʦʩʪʘʪʠ ʥʘ ʩʝʣʝʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Bifidobacterium Agar ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʧʘʣʠʯʢʠ ʟ 

ʨʘʟʛʘʣʫʞʝʥʥʷʤ ʥʘ ʢʽʥʮʷʭ).  

ɺʠʟʥʘʯʝʥʥʷ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Clostridium ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʜʘʪʥʽʩʪʶ ʟʨʦʩʪʘʪʠ 

ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʂʽʪʘ-ʊʘʨʦʮʽ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʧʘʣʠʯʢʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʧʦʨʠ).  

ɹʽʦʭʽʤʽʯʥʫ ʽʜʝʥʪʠʬʽʘʮʽʶ ʛʨʠʙʽʚ ʨʦʜʫ Candida ʧʨʦʚʦʜʠʣʠ ʟʘ ʾʭ 

ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʘ Candida Differential Agar (ʉ. albicans ʟʨʦʩʪʘʣʘ ʫ 

ʚʠʛʣʷʜʽ ʟʝʣʝʥʠʭ ʢʦʣʦʥʽʡ), ʤʦʨʬʦʣʦʛʽʻʶ (ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʙʣʘʩʪʠ), ʟʘ ʟʜʘʪʥʽʩʪʶ 

ʮʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʬʝʨʤʝʥʪʫʚʘʪʠ ʛʣʶʢʦʟʫ, ʤʘʣʴʪʦʟʫ, ʩʘʭʘʨʦʟʫ ʽ ʣʘʢʪʦʟʫ ʜʦ 

ʢʠʩʣʦʪʠ  ̔ʛʘʟʫ. 

ɿʨʦʩʪʘʥʥʷ ʢʨʠʧʪʦʢʦʢʽʚ ʨʝʻʩʪʨʫʚʘʣʠ ʥʘ ʘʛʘʨʽ ʉʘʙʫʨʦ ʟʘ ʾʭ 

ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ, ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʠʜʫ ʢʨʠʧʪʦʢʦʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʢ-ʘʥʘʣʽʟʘʪʦʨʘ Vitek 2 Systems: 06.01. 

 

2.4.1 ʂʫʣʴʪʫʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʨʦʙʦʪʽ 

ʊʘʢʦʞ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʯʠʩʪʫ ʢʫʣʴʪʫʨʫ Bacteroides 

fragilis, ʷʢʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʟ ʢʠʰʝʯʥʠʢʘ ʽʥʪʘʢʪʥʠʭ ʛʨʠʟʫʥʽʚ. ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʘʥʦʛʦ ʰʪʘʤʫ ʜʦ ʨʦʜʫ Bacteroides ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʇʃʈ (çɹɸʂʊʆʇʆʃ-4è, ʃʽʪʝʭ, ʈʦʩʽʷ). ɯʟʦʣʷʪ ʙʫʚ 

ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʷʢ Bacteroides fragilis ʟʘ ʨʷʜʦʤ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʰʪʘʤʠ S. enteritidis ʽ S. typhimurium, 

ʦʪʨʠʤʘʥ ̔ʟ ʤʫʟʝʶ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ çʋʢʨʘʾʥʩʴʢʦʛʦ ʮʝʥʪʨʫ ʟ ʢʦʥʪʨʦʣʶ ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʭʚʦʨʶʚʘʥʴè ʄʆɿ ʋʢʨʘʾʥʠ (ʂʠʾʚ), ʱʦ ʚʠʜʽʣʝʥʽ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʜʽʘʛʥʦʟʦʤ ʩʘʣʴʤʦʥʝʣʴʦʟ (S. enteritidis ˉ 445 (ʚʽʜ 1998 ʨʦʢʫ) ʽ 

S. typhimurium ˉ 79 (ʚʽʜ 1995 ʛ.)). ɹʘʢʪʝʨʽʘʣʴʥʫ ʩʫʩʧʝʥʟʽʶ ʩʪʘʥʜʘʨʪʠʟʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʥʩʠʪʦʤʝʪʨʘ DEN-1B (Biosan), ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 



91 

ʢʘʣʘʤʫʪʥʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʩʫʩʧʝʥʟʽʡ. ʇʨʠʣʘʜ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ 

ʢʘʣʘʤʫʪʥʽʩʪʴ ʨʦʟʯʠʥʽʚ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ 0.0 ʜʦ 15 ʢʣʽʪʠʥ/ʤʣ) ʟʘ 

ʄʘʢʌʘʨʣʘʥʜʦʤ (McF).  

 

2.4.2 ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ 

ʏʫʪʣʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʨʝʚʽʨʷʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʤʽʪʝʪʫ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (EUCAST) (ʚʝʨʩʽʷ 3.1, 29.09.2016.) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʢʦ-

ʜʠʬʫʟʽʡʥʦʛʦ ʤʝʪʦʜʫ (ɼɼʄ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ (Klebsiella pneumonʽae, 

E. coli, Proteus spp., Salmonella spp., Enterobacter spp., Bacteroides spp.) ʜʦ 

ʧʝʥʽʮʠʣʽʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʢʠ ʟ ʘʤʧʽʮʠʣʽʥʦʤ (10 ʤʢʛ), ʘʤʧʽʮʠʣʽʥ-

ʩʫʣʴʙʘʢʪʘʤ (10 ʤʢʛ); ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ ï ʮʝʬʦʢʩʠʪʠʥ (30 ʤʢʛ), ʮʝʬʝʧʽʤ (30 

ʤʢʛ), ʮʝʬʪʨʠʘʢʩʦʥ (30 ʤʢʛ), ʮʝʬʦʪʘʢʩʠʤ (5 ʤʢʛ), ʮʝʬʪʘʟʠʜʠʤ (10 ʤʢʛ); 

ʢʘʨʙʘʧʝʥʝʤʽʚ ï ʽʤʽʧʝʥʝʤ (10 ʤʢʛ), ʤʝʨʦʧʽʥʝʤ (10 ʤʢʛ). 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ Acinetobacter spp., P. aeruginosa, S. aureus,     

E. faecalis i E. faecium ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʢʠ ʟ 

ʤʝʨʦʧʝʥʝʤʦʤ (10 ʤʢʛ) ʪʘ ʽʤʽʧʝʥʝʤʦʤ (10 ʤʢʛ). ʊʘʢʦʞ ʚʠʟʥʘʯʘʣʠ ʯʫʪʣʠʚʽʩʪʴ  

P. aeruginosa, S. aureus ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ, ʘ ʩʘʤʝ: ʮʝʬʦʢʩʠʪʠʥʫ (30 ʤʢʛ), 

ʮʝʬʝʧʽʤʫ (30 ʤʢʛ), ʮʝʬʪʘʟʠʜʠʤʫ (30 ʤʢʛ). ɼʣʷ ʚʠʚʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʽʟʦʣʷʪʽʚ  

S. aureus ʜʦ ʧʝʥʽʮʠʣʽʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʢʠ ʟ ʙʝʥʟʠʣʧʝʥʽʮʠʣʽʥʦʤ (1 ʆɼ), 

ʘʤʧʽʮʠʣʽʥʦʤ (2 ʤʢʛ). ɼʣʷ E. faecalis i E. faecium ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʠʩʢʠ ʟ 

ʘʤʧʽʮʠʣʽʥʦʤ (2 ʤʢʛ) ï ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʝʥʽʮʠʣʽʥʽʚ, ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʜʦ ʛʣʽʢʦʧʝʧʪʠʜʽʚ ï ʚʘʥʢʦʤʽʮʠʥ (5 ʤʢʛ). 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ɼɼʄ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʦʢʫʣʶʤ ʱʽʣʴʥʽʩʪʶ 0,5 ʟʘ 

ʩʪʘʥʜʘʨʪʦʤ ʢʘʣʘʤʫʪʥʦʩʪʽ ʄʘʢʌʘʨʣʘʥʜʘ, ʯʪʦ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 

2,5ʭ10
8 
ʂʋʆ/ʛ (ʜʣʷ Escherichia coli). ɯʥʦʢʫʣʷʪ  ʥʘʥʦʩʠʣʠ ʥʘ ʘʛʘʨ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʘʪʥʦʛʦ ʪʘʤʧʦʥʫ, ʷʢʠʡ ʧʦʧʝʨʝʜʥʴʦ ʟʘʥʫʨʶʚʘʣʠ ʫ ʩʫʩʧʝʥʟʽʶ. ʊʘʤʧʦʥʦʤ 

ʨʽʚʥʦʤʽʨʥʦ ʥʘʥʦʩʠʣʠ ʽʥʦʢʫʣʷʪ ʰʪʨʠʭʦʚʠʤʠ ʨʫʭʘʤʠ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʶ ʘʛʘʨʫ 
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ʄʶʣʝʨʘ-ʍʽʥʪʦʥʘ (HiMedia, ɯʥʜʽʷ) ʚ ʪʨʴʦʭ ʥʘʧʨʷʤʢʘʭ, ʧʦʚʝʨʪʘʶʯʠ ʯʘʰʢʫ 

ʇʝʪʨʽ ʥʘ 60Á. ʇʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʩʫʩʧʝʥʟʽʾ ʥʘ ʧʦʚʝʨʭʥʶ ʘʛʘʨʫ ʚʠʢʣʘʜʘʣʠ ʜʠʩʢʠ ʟ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ. ʏʘʰʢʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 37Üʉ ʚʧʨʦʜʦʚʞ 24 ʛʦʜ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ 

ʚʠʤʽʨʶʚʘʣʠ ʜʽʘʤʝʪʨʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʠʟʥʘʯʘʣʠ ʯʫʪʣʠʚʽʩʪʴ ʙʘʢʪʝʨʽʡ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ.  

 

2.4.3 ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʩʢʣʘʜʽ 

ʤʽʢʨʦʙʽʦʪʠ (ʛʦʣʦʚʥʦʾ, ʩʫʧʫʪʥʴʦʾ, ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ) 

ʈʦʟʨʘʭʦʚʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫ ʦɦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʰʪʘʤʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʫ ʩʢʣʘʜʽ ʤʽʢʨʦʙʽʦʪʠ, ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘʡʙʽʣʴʰ ʨʷʩʥʦʛʦ ʚʠʜʫ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʝʚʥʽʡ ʛʨʫʧʽ (ʢʦʝʬʽʮʽʻʥʪ ɹʝʨʛʝʨʘ ï ʇʘʨʢʝʨʘ). 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫ ʦɦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʰʪʘʤʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘ (d ) ʨʦʟʨʘʭʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

d = Nmax / N, 

ʜʝ  Nmax ï ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ,  

N - ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʝʚʥʽʡ ʛʨʫʧʽ. 

 

2.5 ɺʠʟʥʘʯʝʥʥʷ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

 

ʋ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʣʴʪʫʨʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʜʽʣʝʥʽ ʧʨʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʽʩʢʨʽʙʢʽʚ ʟ 

ʝʧʽʪʝʣʽʶ ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʚʤʽʩʪʫ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ-ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 712 ʬʝʥʦʪʠʧʦʚʦ 

ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʜʽʣʝʥʠʭ ʧʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʚʠʚʯʝʥʦ 474 ʽʟʦʣʷʪʠ 

ʙʘʢʪʝʨʽʡ ʨʦʜʠʥʠ Enterobacteriaceae, 39 ï Pseudomonadaceae, 71 ï 

Bacteroidaceae, 96 ï Enterococcaceae, 32 ï Peptostreptococcaceae. ɺʠʜʽʣʝʥʥʷ 

ɼʅʂ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʛʝʥʪʽʚ 

çɼʅʂ-ʝʢʩʧʨʝʩʩè ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʠʨʦʙʥʠʢʘ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʤʝʪʦʜʦʤ 
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ʇʃʈ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʙʦʨʠ ʨʝʘʢʪʠʚʽʚ 

çʌʃʋʆʈʆʇʆʃ-ʈʏè ʢʦʤʧʣʝʢʪʘʮʽʾ çʅʝʨʘʩʢʘʧʘʥʥʳʡè (çʃiʪʝʭè, ʈʦʩiʷ):  

- çʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʢʘʨʙʘʧʝʥʝʤʘʤ-1è (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ Enterobacteriaceae, 

P. aeruginʦsa ʽ Acinetobacter ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ VIM);  

- çʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʢʘʨʙʘʧʝʥʝʤʘʤ-2è (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ Enterobacteriaceae, 

P. aeruginʦsa ʽ Acinetobacter ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ NDM);  

- çʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʢʘʨʙʘʧʝʥʝʤʘʤ-3è (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ Enterobacteriaceae ʜʦ 

ʢʘʨʙʘʧʝʥʝʤʽʚ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ OXA-48);  

- çʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʢʘʨʙʘʧʝʥʝʤʘʤ-4è (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ Enterobacteriaceae ʜʦ 

ʢʘʨʙʘʧʝʥʝʤʽʚ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ KPC);  

- çʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ-1è (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ Enterobacteriaceae 

ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ CTX-M);  

- çʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʛʣʠʢʦʧʝʧʪʠʜʘʤè (ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ E. faecalis ʽ E. faecium ʜʦ 

ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʪʝʡʢʦʧʣʘʥʽʥʫ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʽʚ Van ɸ ʽ Van B).  

ʇʘʨʘʣʝʣʴʥʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʘʢʮʽʾ ʟ ʧʦʟʠʪʠʚʥʠʤ ʽ 

ʥʝʛʘʪʠʚʥʠʤ ʢʦʥʪʨʦʣʷʤʠ, ʷʢʽ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ ʥʘʙʦʨʽʚ. 

2.5.1 ɺʠʜʽʣʝʥʥʷ ɼʅʂ. ɸʤʧʣʽʬʽʢʘʮʽʷ 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 10 ʤʣ 0,9 % ʬʽʟ. ʨʦʟʯʠʥʫ ʽ 

ʟʙʦʚʪʫʚʘʣʠ, ʩʫʤʽʰ ʚʽʜʙʠʨʘʣʠ ʚ ʮʝʥʪʨʠʬʫʞʥʫ ʧʨʦʙʽʨʢʫ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 15-20 ʭʚ ʧʨʠ 3000 ʦʙ / ʭʚ, ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (18-25Áʉ), 

ʦʙʝʨʝʞʥʦ ʟʣʠʚʘʣʠ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ, ʥʘʤʘʛʘʶʯʠʩʴ ʥʝ ʟʘʭʦʧʠʪʠ ʦʩʘʜ. ʆʩʘʜ 

ʩʫʩʧʝʥʟʽʾ 500 ʤʢʣ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʽʨʢʫ ʤʽʩʪʢʽʩʪʶ 1,5 ʤʣ, ʧʨʦʙʽʨʢʫ ʱʽʣʴʥʦ 

ʟʘʢʨʠʚʘʣʠ ʢʨʠʰʢʦʶ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 12000 ʦʙ / ʭʚ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 15 ʩ. ʈʝʪʝʣʴʥʦ ʚʠʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ. ɼʦ ʦʩʘʜʫ 

ʜʦʜʘʚʘʣʠ ʚʝʩʴ ʚʤʽʩʪ ʨʝʘʛʝʥʪʫ ʟ ʦʜʥʽʻʾ ʧʨʦʙʽʨʢʠ, ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ 

ʧʽʧʝʪʫʚʘʥʥʷʤ ʽ ʨʦʟʯʠʥ, ʱʦ ʫʪʚʦʨʠʚʩʷ, ʧʝʨʝʥʦʩʠʣʠ ʥʘʟʘʜ ʚ ʧʨʦʙʽʨʢʫ ʟ 

ʨʝʘʛʝʥʪʦʤ. ɿʨʘʟʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 20-50 ʤʢʣ ʚʥʦʩʠʣʠ ʚ ʧʨʦʙʽʨʢʠ ʟ ʨʝʘʛʝʥʪʦʤ. 

ʇʨʦʙʽʨʢʠ ʟ ʨʝʘʛʝʥʪʦʤ, ʱʦ ʤʽʩʪʷʪʴ ʘʥʘʣʽʟʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ, ʨʝʪʝʣʴʥʦ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ ʤʽʢʨʦʮʝʥʪʨʠʬʫʟʽ-ʩʪʨʫʰʫʚʘʯʽ ʧʨʦʪʷʛʦʤ 10 ʩ. ʇʦʤʽʱʘʣʠ ʚ 

ʪʚʝʨʜʦʪʽʣʴʥʠʡ ʪʝʨʤʦʩʪʘʪ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 98Áʉ ʧʨʦʪʷʛʦʤ 20 ʭʚ. 
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ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʽʥʢʫʙʘʮʽʾ ʧʨʦʙʽʨʢʠ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 12000 ʦʙ / ʭʚ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (18-25Áʉ) ʧʨʦʪʷʛʦʤ 15 ʩ. ʆʪʨʠʤʘʥʠʡ ʩʫʧʝʨʥʘʪʘʥʪ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ɼʅʂ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʽʾ 

ʘʤʧʣʽʬʽʢʘʮʽʾ. ʆʪʨʠʤʘʥʠʡ ʩʫʧʝʨʥʘʪʘʥʪ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -20Áʉ ʥʝ 

ʙʽʣʴʰʝ 6 ʤʽʩ. 

1. ʈʦʟʤʦʨʦʞʫʚʘʣʠ ʚʤʽʩʪ ʧʨʦʙʽʨʦʢ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʥʘ 

ʚʦʨʪʝʢʩʽ 3-5 ʩʝʢ, ʜʣʷ ʦʩʘʜʞʝʥʥʷ ʨʦʟʯʠʥʫ. 

2. ɼʦʜʘʚʘʣʠ ʫ ʚʩʽ ʧʨʦʙʽʨʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʟ 

ʘʝʨʦʟʦʣʴʥʠʤʠ ʬʽʣʴʪʨʘʤʠ ʧʦ 10 ʤʢʣ (BioRad, ɼʊ); 

- ʫ ʧʨʦʙʽʨʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ï ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ɼʅʂ; 

- ʫ ʧʨʦʙʽʨʢʫ ʟ ʥʝʛʘʪʠʚʥʠʤ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ï ʨʦʟʯʠʥʥʠʢ ʟ 

ʢʦʤʧʣʝʢʪʫ ʥʘʙʦʨʫ; 

- ʫ ʧʨʦʙʽʨʢʫ ʟ ʧʦʟʠʪʠʚʥʠʤ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ï ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ ɼʅʂ ʟ ʢʦʤʧʣʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʥʘʙʦʨʫ. 

3. ʇʨʦʙʽʨʢʠ ʱʽʣʴʥʦ ʟʘʢʨʠʚʘʣʠ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 15 ʩ ʥʘ 

ʤʽʢʨʦʮʝʥʪʨʠʬʫʟʽ-ʚʦʨʪʝʢʩʽ. 

4. ʇʝʨʝʥʦʩʠʣʠ ʧʨʦʙʽʨʢʠ ʚ ʘʤʧʣʽʬʽʢʘʪʦʨ. ʇʨʦʚʦʜʠʣʠ ʘʤʧʣʽʬʽʢʘʮʽʶ ʟʘ 

ʧʨʦʛʨʘʤʦʶ CFX96Ê Real-Time PCR Detection Systems (Bio-Rad, ʉʐɸ): 

- ʽʥʽʮʽʶʶʯʘ ʜʝʥʘʪʫʨʘʮʽʷ 95ÁC ̍ 1 ʭʚ 30 ʩ ï 1 ʮʠʢʣ; 

- ʜʝʥʘʪʫʨʘʮʽʷ ˈ 95Áʉ, 15 ʩ; 

- ʚʽʜʞʠʛ ʧʨʘʡʤʝʨʽʚ ˈ 60Áʉ, 30 ʩ; 

-ʝʣʦʥʛʘʮʽʷ ˈ 72Áʉ, 40 ʩ. 

ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʢʘ 

(çʃʽʪʝʭè, ʈʦʩʽʷ), ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʛʝʥʦʽʥʜʠʢʘʮʽ.ʾ 

ʈʝʟʫʣʴʪʘʪʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʘʥʘʣʽʟʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Bio-Rad CFX 

Manager 3.0 ʟʛʽʜʥʦ ʟ ̔ʥʩʪʨʫʢʮʽʻ  ʁçʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʙʦʨʦʚ 

ʬʦʨʤʘʪʘ ʌʣʫʦʨʦʧʦʣ-ʈɺè. 

2.6 ʄʝʪʦʜ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.6.1 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʚʤʽʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

40 ʮʠʢʣʽʚ 
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ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʘʢʪʝʨʽʡ ʤʝʪʦʜʦʤ 

ʇʃʈ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʩʪʽʥʢʦʚʠʡ ʚʤʽʩʪ, ʘ ʩʘʤʝ, ʟʽʩʢʨʽʙʢʠ ʟ ʝʧʽʪʝʣʽʶ 

ʢʣʫʙʦʚʦʾ ʯʘʩʪʠʥʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʨʦʟʪʠʥʽ ʱʫʨʽʚ. 

ʇʨʦʙʦʧʽʜʛʦʪʦʚʢʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ-ʈɺ ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ ʚʠʨʦʙʥʠʢʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʜʦʜʘʚʘʥʥʷ 

ʟʽʩʢʨʽʙʢʽʚ ʫ ʧʨʦʙʽʨʢʠ ʟ ʨʝʘʛʝʥʪʦʤ çɼʅʂ-ʕʂʉʇʈɽʉʉè. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʜʽʣʷʥʦʢ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ɼʅʂ ʤʝʪʦʜʦʤ ʇʃʈ-ʈʏ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʙʦʨʠ ʨʝʘʢʪʠʚʽʚ çɼʅʂ ʵʢʩʧʨʝʩʩè ʬʦʨʤʘʪʫ çʌʃʋʆʈʆʇʆʃ-

ʈʏè ʢʦʤʧʣʝʢʪʘʮʽʾ çʅʝʨʘʩʢʘʧʘʥʥʳʡè (çʃ̔ʪʝʭè, ʈʦʩʽ)̫: çʂʦʣʠʧʦʣ (ʚʠʷʚʣʝʥʥʷ   

E. coli)è, çɸʨʫʛʠʧʦʣ (P. aeruginosa)è, çɹʘʢʪʦʧʦʣ (B. fragilis, ɺ. vulgatus,         

ɺ. thetaiotaomicron, ɺ. ovatus)è, çʕʥʢʦʧʦʣ (E. faecalis, E. faecium)è, çʇʨʦʪʝʧʦʣ 

(Proteus spp.)è, çʕʥʪʝʨʦʧʦʣ (Enterobacter spp., Klebsiella spp.)è, 

çʇʝʧʪʦʩʪʨʝʧʪʦʢʦʢʢʠ (Peptostreptococcus anaerobius)è, çʉʘʣʴʤʦʥʝʣʣʳ 

(Salmonella spp.)è. ʇʘʨʘʣʝʣʴʥʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʨʝʘʢʮʽʾ ʟ ʧʦʟʠʪʠʚʥʠʤ ʽ ʥʝʛʘʪʠʚʥʠʤ ʢʦʥʪʨʦʣʷʤʠ, ʷʢʽ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ 

ʥʘʙʦʨʽʚ. 

ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ. 

1. ʈʦʟʤʦʨʦʞʫʚʘʣʠ ʚʤʽʩʪ ʧʨʦʙʽʨʦʢ ʪʘ  ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʥʘ ʚʦʨʪʝʢʩʽ 3-5 

ʩʝʢ. ʜʣʷ ʦʩʘʜʞʝʥʥʷ ʨʦʟʯʠʥʫ. 

2. ɼʦʜʘʚʘʣʠ ʫ ʚʩʽ ʧʨʦʙʽʨʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʥʘʢ̔ʥʝʯʥʠʢʘʤʠ ʟ 

ʘʝʨʦʟʦʣʴʥʠʤʠ ʬʽʣʴʪʨʘʤʠ ʧʦ 10 ʤʢʣ (BioRad, ɼʊ): 

- ʫ ʧʨʦʙʽʨʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ï ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ɼʅʂ; 

- ʫ ʧʨʦʙʽʨʢʫ ʟ ʥʝʛʘʪʠʚʥʠʤ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ï ʨʦʟʯʠʥʥʠʢ ʟ 

ʢʦʤʧʣʝʢʪʫ ʥʘʙʦʨʫ; 

- ʫ ʧʨʦʙʽʨʢʫ ʟ ʧʦʟʠʪʠʚʥʠʤ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ï ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ ɼʅʂ ʟ ʢʦʤʧʣʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʥʘʙʦʨʫ. 

3. ʇʨʦʙʽʨʢʠ ʱʽʣʴʥʦ ʟʘʢʨʠʚʘʣʠ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 15 ʩ ʥʘ 

ʤʽʢʨʦʮʝʥʪʨʠʬʫʟʽ-ʚʦʨʪʝʢʩʽ, ʧʽʩʣʷ ʯʦʛʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʘʤʧʣʽʬʽʢʘʪʦʨ.  

4. ʇʨʦʚʦʜʠʣʠ ʘʤʧʣʽʬʽʢʘʮʽʶ ʟʘ ʧʨʦʛʨʘʤʦʶ CFX96Ê Real-Time PCR 

Detection Systems (Bio-Rad, ʉʐɸ):  
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- ʽʥʽʮʽʶʶʯʘ ʜʝʥʘʪʫʨʘʮʽʷ 95ÁC ̍ 1 ʭʚ. 30 ʩ ï 1 ʮʠʢʣ; 

- ʜʝʥʘʪʫʨʘʮʽʷ ˈ 95Áʉ, 15 ʩ; 

- ʚʽʜʞʠʛ ʧʨʘʡʤʝʨʽʚ ˈ 60Áʉ, 30 ʩ; 

-ʝʣʦʥʛʘʮʽʷ ˈ 72Áʉ, 40 ʩ. 

ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʢʘ 

(çʃʽʪʝʭè, ʈʦʩʽʷ). ʈʝʟʫʣʴʪʘʪʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʘʥʘʣʽʟʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Bio-Rad CFX Manager 3.0 ʟʛʽʜʥʦ ʟ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʙʦʨʦʚ ʬʦʨʤʘʪʘ ʌʣʫʦʨʦʧʦʣ-ʈɺè. ʂʽʣʴʢʽʩʪʴ ɼʅʂ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ ʽ ʧʦʟʥʘʯʘʣʠ ʷʢ ʛʝʥʦʤ-ʝʢʚʽʚʘʣʝʥʪ 

ʚ ʦʜʥʦʤʫ ʟʨʘʟʢʫ (ɻɽ/ʟʨʘʟʦʢ): 

ʉ ʟʨʘʟʢʘ = ʉ ʇʂʆ Ĭ 2 (ʉt ʇʂʆ ï Ct ʟʨʘʟʢʘ),  

ʜʝ  ʉ - ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʛʝʥʦʤ-ʝʢʚʽʚʘʣʝʥʪʘʭ ʚ ʤʣ (ʛʝ/ʤʣ); 

Ct - ʮʠʢʣ ʧʝʨʝʪʠʥʫ ʢʨʠʚʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʟ ʧʦʨʦʛʦʚʦ ʁʣʽʥʽʻʶ; 

ʇʂʆ - ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ ʟ ʢʦʤʧʣʝʢʪʫ ʥʘʙʦʨʫ; 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʧʦʣʽʤʝʨʘʟʥʦʾ 

ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟʽ ʟʚʦʨʦʪʥʦʶ ʪʨʘʥʩʢʨʠʧʮʽʻʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (ɿʊ-

ʇʃʈ). ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʙʫʣʠ ʬʨʘʛʤʝʥʪʠ 

ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʪʘ ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʪʦʚʩʪʦʾ ʢʠʰʢʠ (ʜʦʚʞʠʥʦʶ 0,5 ʩʤ ʚʽʜ 

ʘʥʘʣʴʥʦʛʦ ʦʪʚʦʨʫ) ʚʽʜ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʘʨʭʽʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʝʨʤʽʥʦʤ 1 ʨʽʢ.  

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

 

2.6.2 ɺʠʜʽʣʝʥʥʷ ʪʦʪʘʣʴʥʦʾ ʈʅʂ 

ɺʠʜʽʣʝʥʥʷ ʪʦʪʘʣʴʥʦʾ ʈʅʂ ʟ ʪʢʘʥʠʥʠ ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʙʦʨʫ çTrizol RNA Prep 100è (çɯɿʆɻɽʅè, ʈʦʩʽʷ), ʷʢʠʡ ʤʽʩʪʠʚ ʪʘʢ̔  ʨʝʘʛʝʥʪʠ: 

Trizol reagent ʪʘ ExtraGene ɽ. ʈʅʂ ʚʠʜʽʣʷʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʫ ʥʘʙʦʨʫ ʟ 

ʚʠʢʦʥʘʥʥʷʤ ʪʘʢʠʭ ʝʪʘʧʽʚ:  

1. ʋ ʧʨʦʙʽʨʢʠ ʟʘʛʘʣʴʥʠʤ ʦʙôʻʤʦʤ 1,5 ʤʣ ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʜʨʽʙʥʝʥʦʾ ʪʢʘʥʠʥʠ, ʜʦʜʘʚʘʣʠ 1 ʤʣ Trizol-ʨʝʘʛʝʥʪ ʪʘ 

40 ʮʠʢʣʽʚ 
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ʽʥʪʝʥʩʠʚʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʚʤʽʩʪ ʜʦ ʫʪʚʦʨʝʥʥʷ ʛʦʤʦʛʝʥʥʦʾ ʝʤʫʣʴʩʽʾ, ʧʽʩʣʷ ʯʦʛʦ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʧʨʠ t 4ÁC ʧʨʦʪʷʛʦʤ 5 ʭʚ. 

2. ɼʦʜʘʚʘʣʠ ʚ ʧʨʦʙʽʨʢʠ 200 ʤʢʣ ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʚʤʽʩʪ ʧʨʦʙʽʨʦʢ. ʇʨʦʙʽʨʢʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ t 4ÁC ʧʨʦʪʷʛʦʤ 5 ʭʚ. 

3. ʇʨʦʙʽʨʢʠ ʟ ʦʪʨʠʤʘʥʦʶ ʩʫʤʽʰʰʶ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (çʉʄ-50è) ʧʨʠ 

14000 ʦʙ/ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʬʘʟ. ʇʨʦʟʦʨʫ ʚʝʨʭʥʶ ʬʘʟʫ ʟ ʈʅʂ ʦʙʝʨʝʞʥʦ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʝʨʠʣʴʥʫ ʧʨʦʙʽʨʢʫ ʟʘʛʘʣʴʥʠʤ ʦʙôʻʤʦʤ 1,5 ʤʣ, ʜʦʜʘʚʘʣʠ ʨʽʚʥʠʡ 

ʦʙôʻʤ ʽʟʦʧʨʦʧʘʥʦʣʫ (600 ʤʢʣ) ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʝʨʝʥʦʩʠʣʠ 

ʧʨʦʙʽʨʢʠ ʚ ʤʦʨʦʟʠʣʴʥʫ ʢʘʤʝʨʫ (çLGè, ʂʦʨʝʷ) ʥʘ 30 ʭʚ ʧʨʠ t -20ÁC. 

4. ʇʽʩʣʷ ʚʠʪʨʠʤʢʠ ʚ ʤʦʨʦʟʠʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʦʙʽʨʢʠ ʟ̔ ʩʫʤʽʰʰʶ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 15 ʭʚ ʧʨʠ 14000 ʦʙ/ʭʚ ʪʘ ʚʠʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ 

ʧʝʨʝʚʝʨʪʘʥʥʷʤ ʧʨʦʙʽʨʢʠ (ʚʠʜʘʣʝʥʥʷ ʩʫʧʝʨʥʘʪʘʥʪʫ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷʤ 

ʧʦʚôʷʟʘʥʦ ʟ ʨʠʟʠʢʦʤ ʚʪʨʘʪʠ ʦʩʘʜʫ ʈʅʂ). 

5. ʋ ʧʨʦʙʽʨʢʫ ʟ ʦʩʘʜʞʝʥʦʶ ʈʅʂ ʚʥʦʩʠʣʠ 1 ʤʣ ʭʦʣʦʜʥʦʛʦ 75% 

ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʚʤʽʩʪ ʧʝʨʝʚʝʨʪʘʥʥʷʤ 4-5 ʨʘʟʽʚ, 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ t 65ÁC (5 ʭʚ ʧʨʠ 14000 ʦʙ/ʭʚ) ʪʘ ʦʙʝʨʝʞʥʦ ʚʠʜʘʣʷʣʠ 

ʩʫʧʝʨʥʘʪʘʥʪ. 

6. ʆʩʘʜ ʧʨʦʩʫʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 3 ʭʚ ʧʨʠ t 65
 
ÁC ʪʘ ʜʦʜʘʚʘʣʠ ʜʦ ʥʴʦʛʦ 

50-100 ʤʢʣ ʨʝʘʛʝʥʪʫ ExtraGene ɽ, ʧʽʩʣʷ ʯʦʛʦ ʩʫʩʧʝʥʜʫʚʘʣʠ ʜʚʽʯʽ ʥʘ ʚʦʨʪʝʢʩʽ 

(15-20 ʩ) ʟ ʧʝʨʝʨʚʦʶ ʫ 15-20 ʭʚ. 

2.6.3 ɿʚʦʨʦʪʥʘ ʪʨʘʥʩʢʨʠʧʮʽʷ (ʚʠʜʽʣʝʥʥʷ ʢɼʅʂ) 

ɼʣʷ ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ (ʩʠʥʪʝʟ ʢɼʅʂ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ çʅʘʙʨ̔ 

ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥ̫  ʟʚʦʨʦʪʥʴʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ (ɿʊ)è (çʉʀʅʊʆʃè, 

ʄʦʩʢʚʘ). ʇʽʜʛʦʪʦʚʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʦʪʦʢʦʣʫ ʥʘʙʦʨʫ ʟ ʚʠʢʦʥʘʥʥʷʤ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

1. ɺ ʧʨʦʙʽʨʮʽ ʥʘ ʣʴʦʜʫ ʛʦʪʫʚʘʣʠ ʨʝʘʢʮʽʡʥʫ ʩʫʤʽʰ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʴ ʟ         

2 ʤʢʣ ʪʦʪʘʣʴʥʦʾ ʈʅʂ, 1 ʤʢʣ ʧʨʘʡʤʝʨʫ Random-6, 11 ʤʢʣ ʜʝʽʦʥʽʟʦʚʘʥʦʾ ʚʦʜʠ, 

ʦʯʠʱʝʥʦʾ ʚʽʜ ʥʫʢʣʝʘʟ (ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ˈ 14 ʤʢʣ). ʉʫʤʽʰ ʦʙʝʨʝʞʥʦ 

ʧʝʨʝʤʽʰʫʚʘʣʠ. 
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2. ʋ ʟʘʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ ʫ ʧʨʦʙʽʨʢʫ ʜʦʜʘʚʘʣʠ ʪʘʢ̔  ʢʦʤʧʦʥʝʥʪʠ: 10 ʤʢʣ 

ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ, 1 ʤʢʣ ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʪʘʟʠ MMLV -RT. ɿʘʛʘʣʴʥʠʡ 

ʦʙôʻʤ ˈ 25 ʤʢʣ.  

3. ʉʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (33 ʦʙʝʨʪʠ) ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ t 45ÁC 45 ʭʚ, 

ʧʽʩʣʷ ʯʦʛʦ ʟʫʧʠʥʷʣʠ ʨʝʘʢʮʽʶ ʧ'ʷʪʠʭʚʠʣʠʥʥʠʤ ʧʨʦʛʨʽʚʘʥʥʷʤ ʧʨʠ t 92ÁC. 

ʇʝʨʝʥʦʩʠʣʠ ʧʨʦʙʽʨʢʠ ʥʘ ʣʽʜ. 

2.6.4 ʇʦʣʽʤʝʨʘʟʥʦ-ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ Foxp 3, Rorc 

(Royt), FFAR 2 ʪʘ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʩʘʣʴʤʦʥʝʣ Sip A, Sop B, SopE 2 

ʧʨʦʚʦʜʠʣʠ ɿʊ-ʇʃʈ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ Maxima SYBR 

Green/ROX qPCR MasterMix (2x) (Thermo Scientific, ʉʐɸ) ʥʘ ʘʤʧʣʽʬʽʢʘʪʦʨʽ 

CFX96Ê Real-Time PCR Detection Systems (Bio-Rad, ʉʐɸ). ɸʤʧʣʽʬʽʢʘʮʽʶ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʧʨʦʛʨʘʤʦʶ:  

- ʽʥʽʮʽʶʶʯʘ ʜʝʥʘʪʫʨʘʮʽʷ 95ÁC ̍ 10 ʭʚ ï 1ʮʠʢʣ;  

- ʜʝʥʘʪʫʨʘʮʽʷ ˈ 95Áʉ, 15 ʩ; 

- ʛʽʙʨʠʜʠʟʘʮʽʷ ˈ 55-64Áʉ, 30 ʩ; 

- ʝʣʦʥʛʘʮʽʷ ˈ 72Áʉ, 30 ʩ. 

ʈʝʻʩʪʨʘʮʽʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʚʽʜʙʫʚʘʣʘʩʴ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʧʨʠʢʽʥʮʽ 

ʩʪʘʜʽʾ ʝʣʦʥʛʘʮʽʾ ʢʦʞʥʦʛʦ ʮʠʢʣʫ ʧʦ ʢʘʥʘʣʫ SybrGreen. ɺ ʝʢʩʧʝʨʠʤʝʥʪ 

ʚʢʣʶʯʘʣʠ ʥʝʛʘʪʠʚʥʽ ʢʦʥʪʨʦʣʽ: 1) ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʢɼʅʂ-ʤʘʪʨʠʮʽ ʚ ʨʝʘʢʮʽʶ 

ʇʃʈ, 2) ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʤʈʅʂ-ʤʘʪʨʠʮʽ ʚ ʩʠʥʪʝʟʽ ʢɼʅʂ, 3) ʙʝʟ ʜʦʜʘʚʘʥʥʷ 

ʬʨʘʛʤʝʥʪʘ ʚ ʩʠʥʪʝʟʽ ʢɼʅʂ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʫ 

ʥʘʙʦʨʫ ʟ ʚʠʢʦʥʘʥʥʷʤ ʪʘʢʠʭ ʝʪʘʧʽʚ:  

1. ʇʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʛʦʪʫʚʘʣʠ ʩʫʤʽʰ (12,5 ʤʢʣ ʢʨʘʪʥʦʛʦ 

Maxima SYBR Green/ROX qPCR Master Mix  (2x), 0,2 ʤʢʣ ʧʨʷʤʦʛʦ ʧʨʘʡʤʝʨʫ, 

0,2 ʤʢʣ ʟʚʦʨʦʪʥʴʦʛʦ ʧʨʘʡʤʝʨʫ), ʷʢʫ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʨʦʟʧʦʜʽʣʷʣʠ 

ʚʽʜʧʦʚʽʜʥʽ ʦʙ'ʻʤʠ ʧʦ ʧʨʦʙʽʨʢʘʭ ʜʣʷ ʘʤʣʽʬʽʢʘʮʽʾ. 

50 ʮʠʢʣʽʚ 
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2. ʋ ʢʦʞʥʫ ʧʨʦʙʽʨʢʫ ʟ̔ ʩʫʤʽʰʰʶ ʜʦʜʘʚʘʣʠ Ò 500 ʥʛ ʢɼʅʂ (Maxima 

HotStartTaq DNA Polymerase), ʜʦʚʦʜʠʣʠ ʦʙ'ʻʤ ʜʦ 25 ʤʢʣ ʜʝʽʦʥʽʟʦʚʘʥʦʶ 

ʚʦʜʦʶ.  

3. ʆʪʨʠʤʘʥʫ ʩʫʤʽʰ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʨʦʟʤʽʱʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʚ 

ʘʤʧʣʽʬʽʢʘʪʦʨʽ ʽ ʟʘʧʫʩʢʘʣʠ ʧʨʦʛʨʘʤʫ. 

ʉʧʝʮʠʬʽʯʥʽ ʧʘʨʠ ʧʨʘʡʤʝʨʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʽ ʨʝʬʝʨʝʥʩʥʦʛʦ 

ʛʝʥʽʚ ʙʫʣʠ ʧʽʜʽʙʨʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Primer-BLAST 

(NIH, ʉʐɸ) ʪʘ ʚʠʛʦʪʦʚʣʝʥʽ ʬʽʨʤʦʶ Metabion (ʅʽʤʝʯʯʠʥʘ) (ʪʘʙʣ.2.2, 2.3).  

ɺ ʷʢʦʩʪʽ ʨʝʬʝʨʝʥʩ-ʛʝʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʠ 

ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʥ ʛʣʮ̔ʝʨʘʣʴʜʝʛʜ̔-3-

ʬʦʩʬʘʪ ʜʝʛʽʜʨʦʛʝʥʘʟʠ (GAPDH), ʪʦʤʫ ʱʦ ʜʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʠʡ ʥʘʡʤʝʥʰʠʡ 

ʨʦʟʢʠʜ ʨʽʚʥʽʚ ʪʨʘʥʩʢʨʠʧʮʽʾ ʚ ʥʦʨʤʘʣʴʥʠʭ ʽ ʟʘʧʘʣʝʥʠʭ ʪʢʘʥʠʥʘʭ ʢʠʰʝʯʥʠʢʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʢʦʥʪʨʦʣʴʥʠʤʠ ʛʝʥʘʤʠ. ʋ ʷʢʦʩʪʽ ʨʝʬʝʨʝʥʩ-ʛʝʥʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʽʚ ʩʘʣʴʤʦʥʝʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʥ 

ʝʥʦʣʘʟʠ STY3081 [257, 258]. ɼʣʷ ʚʠʨʘʞʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʨʽʚʥʷ ʢɼʅʂ ʪʘʨʛʝʥʪʥʠʭ ʛʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʨʽʚʥʷʣʴʥʠʡ Ct ʤʝʪʦʜ (ȹȹCt 

ʤʝʪʦʜ) [259]. ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʦʨʤʫʣʘʤʠ: ȹCt (ʛʝʥʘ-ʤʽʰʝʥʽ) = Ct 

(ʛʝʥʘ-ʤʽʰʝʥʽ) ï Ct (ʛʝʥʘ-ʢʘʣʽʙʨʘʪʦʨʘ/ACT1); ȹȹCt = ȹCt (ʛʝʥʘ-ʤʽʰʝʥʽ) ï ȹCt 

(ʙʘʟʠʩʥʦʛʦ ʛʝʥʘ). 

ɺʽʜʥʦʩʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʚʠʨʘʞʘʣʠ ʚ 2
ïȹȹCt
. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʜʘʥʠʭ ʇʃʈ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ CFX 

ManagerÊ(Bio-Rad, ʉʐɸ). ʅʘʤʠ ʙʫʣʠ ʧʽʜʽʙʨʘʥ ̔ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ɿʊ-ʇʃʈ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʮʠʢʣʽʚ ʽ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʜʫʢʪʽʚ ʇʃʈ. 
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ʊʘʙʣʠʮʷ 2.2  

ʇʨʘʡʤʝʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ FFAR 2, Foxp 3 ʽ Rorc 

(Royt) ʱʫʨ̔ʚ 

ɻʝʥ ʇʨʘʡʤʝʨ 

FFAR 2 
F = GGTCCTCTTTTTCGTCCCCA 

R=GCATGATCCATACAAAGCGCC 

Foxp 3 
F = CGAGACTTGGAAGTCAGCCAC 

R = TCTGAGGCAGGCTGGATAACG 

Rorc (Royt) 
F = AACATCTCGGGAGTTGCTGG 

R = TCGATTTGTGAGGTGTGGGT 

GAPDH 
F = GCCTGGAGAAACCTGCCAAG 

R =GCCTGCTTCACCACCTTCT 

 

ʊʘʙʣʠʮʷ 2.3  

ʇʨʘʡʤʝʨʠ ʜʦ ʝʬʝʢʪʦʨʥʠʭ ʙʽʣʢʽʚ ʩʘʣʴʤʦʥʝʣ 

ɻʝʥ ʇʨʘʡʤʝʨ 

Sip A 

F = TGTTCGGCTATTATCAATCGTCT 

R= CGCAGCAATCTTACGCACCT 

Sop B 
F = TGAGTAACCCGACGGATACCAGT 

R = AGCATCAGAAGGCGTCTAACCAC 

SopE 2 
F = CGGCGTAACCTCTTTCATAACGA 

R = AGGGTAGGGCGGTATTAACCAGT 

Enolase 

STY3081 

F = GCTCCGTCAGGTGCTTCTAC 

R = GCGTCTTTGCCAAGAATAGC 

 

ʋʩʽ ʨʝʘʢʮʽʾ ʘʤʧʣʽʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʨʘʟʢʘʭ ʫ ʪʨʴʦʭ 

ʧʦʚʪʦʨʘʭ. 
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2.6.5 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ 16S rDNA 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʨʦʜʦʚʦʾ ʽ ʚʠʜʦʚʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʘ ʪʘʢʦʞ ʾʭ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʫ ʤʽʢʨʦʬʣʦʨʽ ʱʫʨʽʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ-ʈʏ) ʟ 

ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʟʘ ʛʝʥʘʤʠ 16S rDNA. ʗʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʇʃʈ-ʈʏ ʜʦʩʣʽʜʞʝʥʴ 

ʤʽʢʨʦʙʽʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʩʪʽʥʢʦʚʠʡ ʚʤʽʩʪ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ, ʷʢʠʡ 

ʛʦʤʦʛʝʥʟ̔ʫʚʘʣʠ ʽ ʣʽʟʫʚʘʣʠ ʫ ʙʫʬʝʨʽ ASL (Buffer ASL is a stool lysis buffer, 

QIAGEN). ɺʠʜʽʣʝʥʥʷ ʪʦʪʘʣʴʥʦʾ ɼʅʂ ʟ ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʚʤʽʩʪʫ ʚʠʢʦʥʫʚʘʣʦʩʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʢʘ. ɺʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʠʰʢʦʚʠʭ ʙʘʢʪʝʨʽʡ 

ʚʠʤʽʨʶʚʘʣʠ ʢʽʣʴʢʽʩʥʦʶ ʇʃʈ ʥʘ CFX-96 (BioRad) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SYBR 

Green Master Mix (Thermo Scientific) ʟʘ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʧʨʦʪʦʢʦʣʦʤ. 

ʉʧʝʮʠʬʽʯʥʽ ʧʨʘʡʤʝʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʛʨʫʧ ʟʘ 16S rDNA, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.4.  

 

ʊʘʙʣʠʮʷ 2.4 

ʇʨʘʡʤʝʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʛʨʫʧ ʟʘ 16S rDNA 

16S universal  UniF340: 5ǋ-ACTCCTACGGGAGGCAGCAGT-3ǋ 

16S universal UniR514: 5ǋ-ATTACCGCGGCTGCTGGC-3ǋ 

Segmented filamentous bacteria (SFB) SFB736F: 5ǋ-GACGCTAGGCATGAGAGCAT-3ǋ  

Segmented filamentous bacteria (SFB) SFB844R: 5ǋ-GACGGCACGGATTGTTATTCA-3ǋ 

Akkermansia muciniphila F: 5ˇ- CAG CAC GTG AAG GTG GGG AC-3ô 

Akkermansia muciniphila R: 5ˇ-CCT TGC GGT TGG CTT CAG AT-3ô 

Faecalibacterium prausnitzii F: 5ˇ-CCC TTC AGT GCC GCA GT-3ô 

Faecalibacterium prausnitzii R: 5ˇ-GTC GCA GGA TGT CAA GAC-3ˇ  

Bacteroides-Prevotella group Bac303F GAAGGTCCCCCACATTG 

Bacteroides-Prevotella group Bac708R CAATCGGAGTTCTTCGTG 

Clostridial cluster IV   F: TTAACACAATAAGTAATCCACCTGG 

Clostridial cluster IV  R: ACCTTCCTCCGTTTTGTCAAC 

Clostridial cluster  XIV   F: CGGTACCTGACTAAGAAGC 

Clostridial cluster  XIV  R: AGTTTCATTCTTGCGAACG 
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ʂʽʣʴʢʽʩʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʦʨʤʫʚʘʣʠ ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʦʶ 16S rDNA ʪʘ ʘʥʘʣʽʟʫʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ɼCt. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

GraphPad Prism (GraphPad Software) [260, 261]. 

 

2.7 ʄʽʢʨʦʩʢʦʧʽʯʥʠʡ ʪʘ ʽʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ 

 

ʋ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʣʴʪʫʨʠ, ʚʠʨʦʱʝʥʽ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɺʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʜʽʡʩʥʚʁʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ-ʤʘʟʢʽʚ ʽ ʟʘʙʘʨʚʣʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ɻʨʘʤʘ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʘ ʢʘʨʪʠʥʘ: ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʽ ʛʨʘʤʧʦʟʠʪʠʚʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʘʙʘʨʚʣʶʁ ʪʴʩʷ ʚ ʪʝʤʥʦ-ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ, ʛʨʘʤʥʝʛʘʪʠʚʥʽ 

ʙʘʢʪʝʨʽʾ - ʫ ʨʦʞʝʚʠʡ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʟʨʘʟʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʣʫʙʦʚʦʾ 

ʯʘʩʪʠʥʠ ʢʠʰʝʯʥʠʢʘ ʪʘ ʢʨʦʚʽ ʱʫʨʽʚ.  

ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʣʠ ʩʪʝʨʠʣʴʥʦʶ ʧʣʘʩʪʠʢʦʚʦʶ ʢʶʨʝʪʢʦʶ 

ʜʽʘʤʝʪʨʦʤ 1 ʤʤ ʽʟ ʢʣʫʙʦʚʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ, ʜʣʷ ʯʦʛʦ ʢʶʨʝʪʢʦʶ ʜʚʽʯʽ, 

ʟʣʝʛʢʘ ʥʘʪʠʩʢʘʶʯʠ, ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. 

 ʄʘʪʝʨʽʘʣ ʟ ʢʶʨʝʪʢʠ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʪʝʨʠʣʴʥʝ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ ʽ 

ʛʦʪʫʚʘʣʠ ʧʨʝʧʘʨʘʪ. 

- ʇʨʝʧʘʨʘʪ ʬʽʢʩʫʚʘʣʠ 95 % ʝʪʘʥʦʣʦʤ ʧʨʦʪʷʛʦʤ 5 ʭʚ. 

- ʅʘʜʣʠʰʦʢ ʝʪʘʥʦʣʫ ʧʽʩʣʷ ʬʽʢʩʘʮʽʾ ʚʠʜʘʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʚʠʩʠʭʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʚʽʪʨʽ. 

- ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʘʩʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʣʶʤʽʥʽʩʮʝʥʪʥʠʡ ʙʘʨʚʥʠʢ SYTOX
TM 

Green nucleic acid stain (Invitrogen, ʉʐɸ), 

ʟʛʽʜʥʦ ʟ ̔ʥʩʪʨʫʢʮʽʻʶ, ʜʦʜʘʥʦʶ ʜʦ ʥʘʙʦʨʫ. 

- ʇʨʝʧʘʨʘʪ ʟʘʙʘʨʚʣʚʁʘʣʠ ʨʦʟʯʠʥʦʤ ʈʦʤʘʥʦʚʩʴʢʦʛʦ-ɻʽʤʟʠ (ʙʘʨʚʥʠʢ 

ʈʦʤʘʥʦʚʩʢɹʦʛʦ-ʈʘʡʪʘ, 100% ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʽ ʛʣʮ̔ʝʨʠʥ) 30 ʩʝʢʫʥʜ ʽ 
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ʧʨʦʚʦʜʠʣʠ ʩʚʽʪʣʦʚʫ ʽ ʬʣʦʁʨʝʩʮʝʥʪʥʫ ʤʽʢʨʦʩʢʦʧʽʶ ʧʨʝʧʘʨʘʪʫ ʚ ʦʙ'ʻʢʪʠʚʽ Ĭ 10 

ʫ ʧʦʣʽ ʟʦʨʫ. 

- ɿʦʙʨʘʞʝʥʥʷ, ʱʦ ʦʪʨʠʤʫʚʘʣʦʩʷ ʥʘ ʤʽʢʨʦʩʢʦʧʽ PrimoStar (ZEISS, 

ʅʽʤʝʯʯʠʥʘ) ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ ʩʧʝʢʪʨʽ ʟʙʫʜʞʝʥʥʷʤ 390 ʥʤ (FITC), ʥʝʛʘʡʥʦ 

ʚʠʚʦʜʠʣʦʩʷ ʥʘ ʜʠʩʧʣʝʡ ʢʦʤʧ'ʶʪʝʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʯʫʪʣʠʚʦʾ ʢʘʤʝʨʠ 

AxioCam 5c (ZEISS, ʅʽʤʝʯʯʠʥʘ) ʽ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ, ʘʨʭʽʚʫʚʘʥʥʷ 

ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʟʦʙʨʘʞʝʥʴ ʜʦ ʧʫʙʣʽʢʘʮʽʾ AxioVision 4.7.2 (ZEISS, ʅʽʤʝʯʯʠʥʘ). 

- ɺ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʚʠʟʥʘʯʘʣʠʩʴ ʜʽʣʷʥʢʠ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʶ ʬʣʶʦʨʝʩʮʝʥʮʽʻʶ, ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ. 

- ɯʤʫʥʦʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʚʠʚʯʘʣʠ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 

ImageJ (NIH, ʉʐɸ). ʆʙʯʠʩʣʶʚʘʣʠʩʷ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʽ ʜʝʥʩʠʪʦʤʝʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʤʫʥʦʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ. ʂʣʽʪʠʥʠ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʦʢʨʫʞʥʦʩʪʽ 

Ò 0,5 ʚʽʜʥʦʩʠʣʠ ʜʦ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʘʩʪʢʠ. 

 

2.8 ʍʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʃɾʂ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʭʨʦʤʘʪʦ-ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ (ʍʄʉɸ). ʋ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʍʄʉɸ ʜʣʷ ʚʠʟʥʘʯʝʥʥ ̫ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʃɾʂ (ʘʮʝʪʘʪʫ, ʧʨʦʧʽʦʥʘʪʫ ʽ ʙʫʪʠʨʘʪʫ) 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʩʚʽʪʥʶ ʤʽʢʨʦʬʣʦʨʫ ʱʫʨʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 

ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ IV ʽ VI.  

ʋ ʧʨʦʮʝʩʽ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ 2 ʛ ʬʝʢʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʚʽʜʙʠʨʘʣʠ ʫ ʩʪʝʨʠʣʴʥʽ 

ʧʨʦʙʽʨʢʠ, ʚ ʷʢʽ ʚʥʦʩʠʣʠ ʧʦ 1 ʤʣ ʙʽʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʇʽʩʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ  

ʜʦʜʘʚʘʣʠ ʧʦ 1 ʤʣ 0,1 ʅ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʽ 2 ʤʣ ʜʠʝʪʠʣʦʚʦʛʦ ʝʬʽʨʫ. ʆʪʨʠʤʘʥʫ 

ʩʫʤʽʰ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 25 ʭʚ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚ ʜʣʷ ʧʦʚʥʦʛʦ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʬʘʟ. ɼʣʷ ʍʄʉɸ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʝʨʭʥʶ ʬʘʟʫ ʩʫʤʽʰ.̔ ɸʥʘʣʽʟ 

ʧʨʦʚʦʜʠʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʣʘʜʫ liquid chromatography-mass spectrometr: 

Agilent 1260 Infinity HPLC System (USA) (ʜʝʛʘʟʘʪʦʨ, ʙʽʥʘʨʥʠʡ ʥʘʩʦʩ, 
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ʘʚʪʦʩʘʤʧʣʝʨ, ʪʝʨʤʦʩʪʘʪ ʢʦʣʦʥʢʠ); ʦʜʥʦʢʚʘʜʨʫʧʦʣʴʥʠʡ ʤʘʩʧʝʢʪʨʦʤʝʪʨ Agilent 

6120 ʟ ʽʦʥʽʟʘʮʽʻʶ ʚ ʝʣʝʢʪʨʦʩʧʨʝʾ (ESI); OpenLAB CDS Software.  

5. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʍʄʉɸ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ:  

1) ɹʽʥʘʨʥʠʡ ʛʨʘʜʽʻʥʪ- A: H2O (HCOOH 0.1%), B: CH3CN (HCOOH 0.1%); 

2) ʋʤʦʚʠ ʛʨʘʜʽʻʥʪʥʦʛʦ ʨʝʞʠʤʫ (0 ʭʚ - 2%; 10ʭʚ - 100%);  

3) ʐʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ 0,4 ʤʣ / ʭʚ;  

4) ʂʦʣʦʥʢʘ Zorbax SB-C18; 30 ʤʤ x 4,6 ʤʤ; 1,8 ʤʢʤ;  

5) ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ: 40
o
C;  

6) ɼʞʝʨʝʣʦ ʽʦʥʽʚ: API-ES;  

7) ʈʝʞʠʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽʦʥʽʚ SIM 61,0; 75,0; 89,0;  

8) ʌʨʘʛʤʝʥʪʦʨ: 100V;  

9) ʇʦʟʠʪʠʚʥʘ ʧʦʣʷʨʥʽʩʪʴ;  

10) ʊʝʤʧʝʨʘʪʫʨʘ ʘʟʦʪʫ - 110
o
C; 

11) ʊʠʩʢ ʥʘ ʥʝʙʫʣʘʡʟʝʨʽ 60 psi;  

12) ʐʚʠʜʢʽʩʪʴ ʛʘʟʫ ʦʩʫʰʫʚʘʯʘ (ʘʟʦʪʫ) -10 ʣ/ʭʚ;  

13) ʆʙʩʷʛ ʽʥʞʝʢʮʽʾ 5 ʤʢʣ.  

ɺʩʽ ʜʘʥʽ ʙʫʣʠ ʟʘʧʠʩʘʥʽ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʘʭ. 

 

2.9 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ ʤʝʪʦʜʘʤʠ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʫ ʣʽʮʝʥʟʽʡʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ Microsoft Excel 2010 ʽ StatSoft Statistica v12 

(  ̄AXXR712D833214FAN5). ɺʘʨʽʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʨʘʭʦʚʫʚʘʚ ʨʦʟʨʘʭʫʥʦʢ 

ʨʽʚʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ ï ʤʝʜʽʘʥʘ (ʄʝ) ʽ ʨʽʚʥʷ ʜʠʩʧʝʨʩʽʾ ï 

ʽʥʪʝʨʢʚʘʨʪʽʣʴʥʠʡ ʨʦʟʤʘʭ ʫ ʚʠʛʣʷʜʽ 25 ʽ 75 ʧʝʨʮʝʥʪʠʣʝʡ (Q25 ï Q75). ɸʥʘʣʽʟ 

ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʧʦʨʽʚʥʷʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʄʘʥʥʘ-

ʋʾʪʥʽ (U-test), ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʭʦʜʞʝʥʴ ʤʽʞ ʜʚʦʤʘ ʚʠʙʽʨʢʘʤʠ 

ʟʘ ʨʽʚʥʝʤ ʙʫʜʴ-ʷʢʦʾ ʦʟʥʘʢʠ, ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʷʥʦʾ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ 
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ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʤʘʣʠʤʠ ʚʠʙʽʨʢʘʤʠ, ʢʦʣʠ n1, n2 Ó 3 ʘʙʦ n1 = 2, n2 Ó 5, ʷʢʽ 

ʪʘʢʦʞ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

U = n1Ŀn2 + nxĿ(nx + 1)/2 ï Tx, 

ʜʝ  n1 ï ʜʽʘʧʘʟʦʥ ʚʠʙʽʨʢʠ ˉ1; 

n2 ï ʦʙʩʷʛ ʚʠʙʽʨʢʠ ˉ2;  

Tx ï ʥʘʡʙʽʣʴʰʘ ʟ ʜʚʦʭ ʨʘʥʛʦʚʠʭ ʩʫʤ;  

nx ï ʜʽʘʧʘʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʙʽʨʢʠ: nx= max(n1, n2). 

ʇʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʪʘʥʜʘʨʪʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ (MÑm) ʪʘ ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ (t-ʢʨʠʪʝʨʽʡ), ʱʦ ʜʦʟʚʦʣʷʻ  ʧʝʨʝʚʽʨʠʪʠ ʨʽʚʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʫ 

ʜʚʦʭ ʚʠʙʽʨʢʘʭ, ʽ ʷʢʠʡ ʪʘʢʦʞ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʜʝ  ʄ1 ï ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ ʧʝʨʰʦʾ ʧʦʨʽʚʥʶʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ (ʛʨʫʧʠ), 

ʄ2 ï ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ ʜʨʫʛʦʾ ʧʦʨʽʚʥʶʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ (ʛʨʫʧʠ), 

m1 ï ʩʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʧʝʨʰʦʾ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ, 

m2 ï ʩʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʜʨʫʛʦʾ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʚʘʞʘʣʠʩʴ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʽʚʥʷ ʟʥʘʯʫ ʦɦʩʪʽ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʨ< 0,05. 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʧʘʨʘʤʠ ʥʝʟʘʣʝʞʥʠʭ ʦʟʥʘʢ, 

ʚʠʨʘʞʝʥʠʭ ʫ ʢʽʣʴʢʽʩʥʽʡ ʰʢʘʣʽ, ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ Spearman (R) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ 

ʟʤʽʥʥʠʭ. ʇʦʢʘʟʥʠʢ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʪʨʠʤʘʥʘ ʧʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ 

ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʴ ʤʽʞ ʨʘʥʛʘʤʠ ʚʽʜ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʟʚ'ʷʟʢʫ. ʆʮʽʥʢʫ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟ ʢʨʠʪʠʯʥʠʤʠ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʚʚʘʞʘʣʠ 

ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʠ ʟʥʘʯʝʥʥʽ ʨ <0,05. 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥ ̫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚ ʛʨʫʧʘʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ     

ʉʧʽʨʤʝʥʘ ð ʥʝʧʘʨʘʤʝʪʨʠʯʥʘ ʤʽʨʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ 
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ʟʤʽʥʥʠʤʠ. ɺʽʥ ʦʮʽʥʶʻ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʚʦʤʘ 

ʟʤʽʥʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʪʦʥʥʦʾ ʬʫʥʢʮʽʾ. ʗʢʱʦ ʥʝʤʘʻ ʧʦʚʪʦʨʥʠʭ ʟʥʘʯʝʥʴ 

ʜʘʥʠʭ, ʪʦ ʢʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ ʜʦʨʽʚʥʶʻ 1 ʘʙʦ -1; ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʢʦʣʠ 

ʢʦʞʥʘ ʟʤʽʥʥʘ ʻ ʤʦʥʦʪʦʥʥʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ ʽʥʰʦʾ ʟʤʽʥʥʦʾ. ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ, ʷʢ ʽ ʙʫʜʴ-ʷʢʝ ʦʙʯʠʩʣʝʥʥʷ ʢʦʨʝʣʷʮʽʾ, ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʪʘ 

ʜʠʩʢʨʝʪʥʠʭ ʟʤʽʥʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʨʷʜʢʦʚʠʭ. 
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ʈʆɿɼɯʃ 3 

ʈɽɿʋʃʔʊɸʊʀ ɹɸʂʊɽʈɯʆʃʆɻɯʏʅʀʍ ʄɽʊʆɼɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʫ ʱʫʨʽʚ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ Salmonella enteritidis ʽ Salmonella typhimurium 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʚʘʥʢʦʤʽʮʠʥʫ ʘʙʦ ʩʘʣʴʤʦʥʝʣ ʟʤʽʥʶʻ ʷʢ 

ʢʽʣʴʢʽʩʥʠʡ, ʪʘʢ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʙʽʦʪʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʪʘʙʣ. 3.1).  

 

ʊʘʙʣʠʮʷ 3.1 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʫ ʱʫʨʽʚ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ Salmonella enteritidis i Salmonella 

typhimurium 

ɻʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

I ʂʦʥʪʨʦʣʴ 

(n=15) 

II Vancomycin 

(n=15) 

III  

S.enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75)) ʂʋʆ/ʛ 

E. coli 2,2Ĭ10
5
 

(1,0Ĭ10
5
-

5,2Ĭ10
5
) 

2,1Ĭ10
4
 

(1,6Ĭ10
4
-

9,0Ĭ10
4
)
*
 

3,0Ĭ10
4
 

(1,2Ĭ10
4
-

8,0Ĭ10
4
)
*
 

2,0Ĭ10
3
 

(1,8Ĭ10
3
-

2,4Ĭ10
3
)
*
 

Proteus spp. 6,84Ĭ10
4
 

(3,4Ĭ10
4
-

2,4Ĭ10
5
) 

2,5Ĭ10
3 

(1,4Ĭ10
3
-

3,7Ĭ10
3
)
*
 

1,5Ĭ10
5
 

(4,1Ĭ10
4
-

2,2Ĭ10
5
) 

1,5Ĭ10
8
 

(4,2Ĭ10
7
-

2,0Ĭ10
8
)
*
 

Enterobacter spp. 3,05Ĭ10
5
 

(1,1Ĭ10
5
-

4,5Ĭ10
5
) 

2,25Ĭ10
6
 

(1,6Ĭ10
6
-

4,0Ĭ10
6
)
*
 

3,6Ĭ10
2 

(2,1Ĭ10
2
-

6,0Ĭ10
2
)
*
 

2,05Ĭ10
2
 

(1,8Ĭ10
2
-

3,0Ĭ10
2
)
*
 

Klebsiella spp. 4,05Ĭ10
4 

(2,0Ĭ10
4
-

4,3Ĭ10
5
) 

1,85Ĭ10
6 

(4,4Ĭ10
5
-

2,4Ĭ10
6
)
*
 

2,7Ĭ10
2 

(1,8Ĭ10
2
-

4,0Ĭ10
2
)
*
 

2,85Ĭ10
2
 

(1,8Ĭ10
2
-

4,0Ĭ10
2
)
*
 

Salmonella spp. 6,9Ĭ10
1
 

(4,3Ĭ10
1
-

2,3Ĭ10
2
) 

3,4Ĭ10
3 

(2,5Ĭ10
3
-

4,3Ĭ10
3
)
*
 

2,2Ĭ10
6
 

(1,0Ĭ10
6
-

4,0Ĭ10
6
)
*
 

1,45Ĭ10
5
 

(1,0Ĭ10
5
-

4,0Ĭ10
5
)
*
 

Yersinia 

enterocolitica 

0 0 5,5Ĭ10
5 

(1Ĭ10
5
-

1Ĭ10
6
) 

0 
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 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.1 

ɻʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

I ʂʦʥʪʨʦʣʴ 

(n=15) 

II Vancomycin 

(n=15) 

III  

S.enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

ʢ̔ ʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75)) ʂʋʆ/ʛ 

P. aeruginosa 7,05Ĭ10
4
 

(2,4Ĭ10
4
-

1,5Ĭ10
5
) 

8,7Ĭ10
4
 

(3,0Ĭ10
4
-

3,2Ĭ10
5
) 

2,2Ĭ10
1
 

(1,6Ĭ10
1
-

3,2Ĭ10
1
)
*
 

1,25Ĭ10
5
 

(5,0Ĭ10
4
-

2,0Ĭ10
5
) 

Acinetobacter spp. 0 9,5Ĭ10
4 

(8Ĭ10
4
- 

4Ĭ10
6
) 

0 1,45Ĭ10
5 

(9Ĭ10
4
- 

2Ĭ10
6
) 

E. faecalis ̔  

E. faecium 

1,55Ĭ10
5
 

(4,0Ĭ10
4
-

5,0Ĭ10
5
) 

1,8Ĭ10
2
 

(4,4Ĭ10
1
-

4,3Ĭ10
2
)
*
 

2,45Ĭ10
4
 

(1,8Ĭ10
4
-

4,0Ĭ10
4
)
*
 

1,1Ĭ10
2
 

(2,9Ĭ10
1
-

1,4Ĭ10
2
)
*
 

Peptostrepto-

coccus anaerobius 

9,35Ĭ10
5
 

(3,2Ĭ10
5
-

1,7Ĭ10
6
) 

2,7Ĭ10
2
 

(1,8Ĭ10
5
-

4,0Ĭ10
5
)
*
 

5,55Ĭ10
2 

(4,4Ĭ10
2
-

1,2Ĭ10
3
)
*
 

2,6Ĭ10
2
 

(2,0Ĭ10
2
-

3,7Ĭ10
2
)
*
 

Staphylococcus 

spp. 

2,6Ĭ10
5 

(1Ĭ10
5
- 

5Ĭ10
5)  

2,65Ĭ10
4 

(1Ĭ10
4
- 

8Ĭ10
4
)
*
 

2Ĭ10
5 

(1Ĭ10
5
-

3Ĭ10
5
) 

2,1Ĭ10
5 

(2Ĭ10
5
- 

7,2Ĭ10
5
) 

Clostridium spp. 5,5Ĭ10
6 

(1Ĭ10
6
- 

1Ĭ10
8
) 

1Ĭ10
4 

(1Ĭ10
4
-1Ĭ10

5
)
*
 

1Ĭ10
6 

(1Ĭ10
6
-

1Ĭ10
8
) 

1Ĭ10
6 

(1Ĭ10
4
- 

1Ĭ10
6
)
*
 

Lactobacillus spp. 1,6Ĭ10
6 

(1Ĭ10
6
- 

8Ĭ10
6
) 

3,5Ĭ10
4 

(2Ĭ10
4
-

2,8Ĭ10
5
)
*
 

2,05Ĭ10
6 

(5,2Ĭ10
5
-

4Ĭ10
6
) 

3,45Ĭ10
6 

(8Ĭ10
5
- 

6Ĭ10
6
) 

Bacteroides spp. 1,65Ĭ10
5
 

(1,2Ĭ10
4
-

3,6Ĭ10
5
) 

4,0Ĭ10
1
 

(1,3Ĭ10
1
-

1,0Ĭ10
2
)
*
 

2,35Ĭ10
3
 

(2,1Ĭ10
3
-

3,1Ĭ10
3
)
*
 

1,9Ĭ10
3
 

(1,2Ĭ10
3
-

2,1Ĭ10
3
)
*
 

Bifidobacterium 

spp. 

5,5Ĭ10
6 

(1Ĭ10
6
- 

1Ĭ10
8
) 

0 5,05Ĭ10
5 

(1Ĭ10
4
-

1Ĭ10
6
)
*
 

1Ĭ10
4 

(1Ĭ10
4
- 

5Ĭ10
5
)
*
 

Flavobacterium 

spp. 

0 0 6Ĭ10
5 

(1Ĭ10
5
-

2,4Ĭ10
6
) 

1,55Ĭ10
5 

(1Ĭ10
5
- 

2,3Ĭ10
6
) 

Cryptococcus spp. 0 4Ĭ10
5 

(1,2Ĭ10
5
-

2Ĭ10
7
) 

2,3Ĭ10
6 

(1,2Ĭ10
5
-

2Ĭ10
7
) 

1,09Ĭ10
7 

(1,2Ĭ10
5
-

2,8Ĭ10
7
) 

Candida spp. 1,25Ĭ10
5 

(2Ĭ10
4
- 

2Ĭ10
5
) 

2,2Ĭ10
4 

(2Ĭ10
4
- 

4Ĭ10
4
) 

5,5Ĭ10
5 

(2Ĭ10
4
-

8Ĭ10
6
) 

0 

ʇʨʠʤʽʪʢʘ: * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ ʨÒ 0,05 ʚ̔ ʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 
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ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʚʠʟʥʘʯʝʥʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ   

E. coli ʟ 2,2ʭ10
5
 ʜʦ 2,1ʭ10

4
ʂʋʆ/ʛ ʫ ʛʨʫʧʽ ɯɯ, 3,0ʭ10

4
ʂʋʆ/ʛ - ʫ ɯɯɯ ʛʨʫʧʽ ʽ ʜʦ 

2,0ʭ10
3
ʂʋʆ/ʛ - ʫ ɯV ʛʨʫʧʽ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʝʰʝʨʠʭʽʡ  ʟʤʝʥʰʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ 

ʫ 10, 7 ʪʘ 110 ʨʘʟʽʚ. ʂʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus ʫ ʱʫʨʽʚ ɯɯ ʛʨʫʧʠ, 

ʷʢʠʤ ʚʚʝʣʠ ʚʘʥʢʦʤʽʮʠʥ, ʚʠʷʚʠʣʘʩʴ ʫ 27 ʨʘʟʽʚ ʤʝʥʰʝ (2,5ʭ10
3
ʂʋʆ/ʛ), ʥʽʞ ʫ 

ʧʝʨʰʽʡ ʛʨʫʧʽ (6,84ʭ10
4
ʂʋʆ/ʛ),

 
ʘʣʝ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ ʩʘʣʴʤʦʥʝʣ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʨʦʪʝʾʚ ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ (1,5ʭ10
8
ʂʋʆ/ʛ) ʫ 

ɯV ʛʨʫʧʽ (S. typhimurium). ɺʠʷʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʻ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ Enterobacter ʽ Klebsiella, ʧʨʦʪʝ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʩʘʣʴʤʦʥʝʣ. ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʚ ʷʢʽʡ ʚʠʷʚʣʝʥʦ 3,05ʭ10
3
ʂʋʆ/ʛ ʙʘʢʪʝʨʽʡ ʨʦʜʫ 

Enterobacter ʽ 4,05ʭ10
4
ʂʋʆ/ʛ ʨʦʜʫ Klebsiella, ʫ ʛʨʫʧʽ ɯɯ ʯʠʩʣʦ ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ 

ʟʨʦʩʣʦ ʫ 7 ʨʘʟʽʚ (2,25ʭ10
6
ʂʋʆ/ʛ), ʘ ʢʣʝʙʩʽʻʣ ï ʫ 46 ʨʘʟʽʚ (1,85ʭ10

6
ʂʋʆ/ʛ); ʚ ɯɯɯ 

ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʩʘʣʴʤʦʥʝʣʠ ʝʥʪʝʨʠʪʠʜʽʩ, ʪʘ ʫ ɯV, ʱʦ ʦʪʨʠʤʘʣʠ 

ʩʘʣʴʤʦʥʝʣʠ ʪʽʬʽʤʫʨʽʫʤ, ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ ʝʥʪʝʨʦʙʘʢʪʝʨ 

ʟʤʝʥʰʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʫ 847 ʨʘʟʽʚ (3,6ʭ10
2
ʂʋʆ/ʛ) ʪʘ ʚ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ 

(2,05ʭ10
2
ʂʋʆ/ʛ), ʘ ʢʣʝʙʩʽʻʣ ï ʫ 150 (2,7ʭ10

2
ʂʋʆ/ʛ) ʪʘ 142 ʨʘʟʠ 

(2,85ʭ10
2
ʂʋʆ/ʛ) (ʨ<0,05). ɺʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʟʫʤʦʚʠʣʦ ʟʤʽʥʫ ʨʽʚʥʷ ʽ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Salmonella, ʷʢʠʡ ʟʙʽʣʴʰʠʚʩʷ ʚ II  ʛʨʫʧʽ ʜʦ 3,4ʭ10
3
ʂʋʆ/ʛ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʜʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 6,9ʭ10
1
ʂʋʆ/ʛ ʽ 

ʪʘʢʦʞ ʟʥʘʯʥʝ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʱʫʨʽʚ 

S. enteritidis (III  ʛʨʫʧʘ) ʪʘ S. typhimurium (VI  ʛʨʫʧʘ) ʜʦ 2,2ʭ10
6 
ʽ 1,45ʭ10

5
ʂʋʆ/ʛ 

ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʝ ʫ 49 ʪʘ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ 

(ʨÒ0,05). ʂʨʽʤ ʪʦʛʦ, ʫ ʪʚʘʨʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ S. enteritidis ʟ ʢʠʰʝʯʥʠʢʘ 

ʚʠʜʽʣʷʣʠʩʴ ʻʨʩʠʥʽʾ (Y. enterocolitica 5,5ʭ10
5
ʂʋʆ/ʛ), ʷʢʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʛʨʠʟʫʥʽʚ ʪʘ ʛʨʫʧʘʭ ɯɯ ʽ ɯV.  

ɺʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʥʝ ʚʧʣʠʥʫʣʦ ʥʘ ʢʽʣʴʢʽʩʪʴ P. aeruginosa. ʇʨʦʪʝ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ S. enteritidis ʯʠʩʝʣʴʥʽʩʪʴ ʧʩʝʚʜʦʤʦʥʘʜ ʨʽʟʢʦ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 

2,2ʭ10
1
ʂʋʆ/ʛ (ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ) ʽ ʪʽʣʴʢʠ ʫ III ʛʨʫʧʽ. ʊʘʢʦʞ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ S. typhimurium ʫ ʱʫʨʽʚ ʚʠʷʚʠʣʦʩʴ ʟʨʦʩʪʘʥʥʷ 
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ʙʘʢʪʝʨʽʡ ʨʦʜʫ Acinetobacter ï 9,5ʭ10
4
 ʪʘ 1,45ʭ10

5
ʂʋʆ/ʛ ʚʽʜʧʦʚʽʜʥʦ, ʘ 

ʬʣʘʚʦʙʘʢʪʝʨʽʾ ʚʠʜʽʣʷʣʠʩʴ ʣʠʰʝ ʫ ʛʨʫʧʘʭ ɯɯɯ ʽ ɯV. 

ɽʥʪʝʨʦʢʦʢʠ ʚʠʷʚʠʣʠʩʴ ʜʦʩʠʪʴ ʯʫʪʣʠʚʠʤʠ ʜʦ ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʢʠʰʝʯʥʠʢʫ 

S. typhimurium, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦʩʴ ʨʽʟʢʠʤ ʟʤʝʥʰʝʥʥʷʤ (ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ) 

ʢʽʣʴʢʦʩʪʽ E. faecalis ʽ E. faecium ʜʦ 1,1ʭ10
1
ʂʋʆ/ʛ ʧʨʠ 1,55ʭ10

5
ʂʋʆ/ʛ ʫ 

ʛʨʠʟʫʥʽʚ ʽʥʪʘʢʪʥʦʾ ʛʨʫʧʠ. ɺʚʝʜʝʥʥʷ S. enteritidis ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʝʥʪʝʨʦʢʦʢʽʚ ʥʝ ʦʙʫʤʦʚʠʣʦ: ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 2,5ʭ10
4
ʂʋʆ/ʛ

 
ʽ ʚʽʜʧʦʚʽʜʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʤʝʥʰʝʥʥʁ  ʫ 6 ʨʘʟʽʚ. ʈʘʟʦʤ ʟ ʮʠʤ, ʚʠʷʚʠʣʘʩʴ ʚʠʩʦʢʘ 

ʯʫʪʣʠʚʽʩʪʴ Peptococcus anaerobius ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʩʘʣʴʤʦʥʝʣ. ʊʘʢ, ʷʢʱʦ ʟ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʽʥʪʘʢʪʥʠʭ ʛʨʠʟʫʥʽʚ ʚʠʜʽʣʷʣʦʩʴ 9,35ʭ10
5
ʂʋʆ/ʛ ʧʝʧʪʦʢʦʢʽʚ, 

ʪʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʩʢʣʘʣʘ 2,7ʭ10
2
ʂʋʆ/ʛ, ʧʽʩʣʷ 

S. enteritidis ï 5,55ʭ10
2
ʂʋʆ/ʛ, ʘ ʧʽʩʣʷ S. typhimurium ï 2,6ʭ10

2
ʂʋʆ/ʛ

 
(ʨÒ 0,05). 

ʈʘʟʦʤ ʽʟ ʮʠʤ, ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʢʽʣʴʢʦʩʪʽ ʩʪʘʬʽʣʦʢʦʢʽʚ ʫ ʜʘʥʠʭ ʛʨʫʧʘʭ 

ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʩʦʙʣʠʚʠʭ ʟʤʽʥ ʥʝ ʚʠʷʚʣʝʥʦ ʽ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʚʤʽʩʪʫ 

ʢʣʦʩʪʨʠʜʽʡ ʽ ʣʘʢʪʦʙʘʮʠʣ, ʣʠʰʝ ʫ ɯɯ ʛʨʫʧʽ ʥʘʤʠ ʚʠʟʥʘʯʝʥʦ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʫ 550 ʨʘʟʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Clostridium ʜʦ 1ʭ10
4
ʂʋʆ/ʛ ʧʨʠ 5,5ʭ10

5
ʂʋʆ/ʛ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʘ ʫ 46 ʨʘʟʽʚ Lactobacillus ï ʜʦ 3,5ʭ10
4
ʂʋʆ/ʛ 

(1,6ʭ10
6
ʂʋʆ/ʛ ʚ ɯ ʛʨʫʧʽ).  

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷʤ ʚʤʽʩʪʫ ʫ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ ʙʘʢʪʝʨʦʾʜʽʚ: 

ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʽʡ ʫ ʛʨʫʧʽ ɯɯ ʩʢʣʘʚ 4ʭ10
1
ʂʋʆ/ʛ, ʱʦ ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ 

ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʫ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (1,65ʭ10
5
ʂʋʆ/ʛ). ʋ ʪʚʘʨʠʥ ɯɯ ʽ ɯɯɯ 

ʛʨʫʧ ʮʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 2,35ʭ10
3 
ʽ 1,9ʭ10

3
ʂʋʆ/ʛ, ʱʦ ʫ ʢʽʣʴʢʘ ʩʦʪ 

ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʚ ʽʥʪʘʢʪʥʽʡ ʛʨʫʧʽ.  

ɹʘʢʪʝʨʽʾ ʨʦʜʫ Bifidobacterium ʚʠʷʚʠʣʠʩʴ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ 

ʚʘʥʢʦʤʽʮʠʥʫ, ʱʦ ʧʨʦʷʚʠʣʦʩʴ ʾʭ ʧʦʚʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʫ ʚʠʩʽʚʘʭ ʟ ʤʘʪʝʨʽʘʣʫ, 

ʦʪʨʠʤʘʥʦʛʦ ʚʽʜ ʛʨʫʧʠ ɯɯ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚʚʝʜʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʚ 11 ʨʘʟʽʚ ʚ ɯɯɯ ʛʨʫʧʽ (5,05ʭ10
5
ʂʋʆ/ʛ) ʽ ʚ 550 ʨʘʟʽʚ 

ʚ ɯV ʛʨʫʧʽ (1ʭ10
4
ʂʋʆ/ʛ).  
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ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Flavobacterium ʚʠʷʚʣʷʣʠʩʷ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʪʚʘʨʠʥ 

ʩʘʣʴʤʦʥʝʣʘʤʠ (III, IV ʛʨʫʧʘ) ʽ ʙʫʣʠ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽ ʫ ʚʠʩʽʚʘʭ ʟ ʤʘʪʝʨʽʘʣʫ, 

ʦʪʨʠʤʘʥʦʛʦ ʚʽʜ I ʪʘ II ʛʨʫʧ. ɺʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʩʘʣʴʤʦʥʝʣ ʩʧʨʠʷʣʦ 

ʧʦʷʚʽ ʫ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ ʪʚʘʨʠʥ ʢʨʠʧʪʦʢʦʢʽʚ. ʊʘʢ, ʚ ɯɯ ʛʨʫʧʽ ʚʠʷʚʣʝʥʦ 

4ʭ10
5
ʂʋʆ/ʛ, ʚ ɯɯɯ ï 2,3ʭ10

6
ʂʋʆ/ʛ, ʚ IV ï 1,09ʭ10

7
ʂʋʆ/ʛ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʜʫ 

ʉriptococcus. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʚʠʩʽʚʘʻʤʽʩʪʴ ʛʨʠʙʽʚ ʨʦʜʫ Candida 

ʘʥʽ ʚʘʥʢʦʤʽʮʠʥ, ʘʥʽ S. enteritidis ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʝ ʤʘʣʠ. ʇʨʦʪʝ ʫ ʛʨʠʟʫʥʽʚ, 

ʷʢʽ ʦʪʨʠʤʘʣʠ ʩʘʣʴʤʦʥʝʣʠ ʪʽʬʽʤʫʨʽʫʤ (ɯV ʛʨʫʧʘ), ʢʘʥʜʽʜʠ ʥʝ ʚʠʜʽʣʷʣʠʩʴ 

ʚʟʘʛʘʣʽ. 

 

3.2 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʢʠʰʢʦʚʽʡ 

ʤʢ̔ʨʦʙʽʦʪʽ ʱʫʨʽʚ ʧʽʩʣʷ ʦʢʨʝʤʦʛʦ ʚʚʝʜʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʪʘ ʫ ʧʦʻʜʥʘʥʥʽ ʾʭ ʟ 

ʘʥʪʠʙʽʦʪʠʢʦʤ  

 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʟ ʩʘʣʴʤʦʥʝʣʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʘ ʟʤʽʥʘ 

ʚʠʜʦʚʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʠʩʽʚʘʶʪʴʩʷ ʟ ʪʦʥʢʦʛʦ 

ʢʠʝhʯʥʠʢʘ. ʎʽ ʟʤʽʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʟʙʽʣʴʰʝʥʥʽ ʘʙʦ ʟʤʝʥʰʝʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ 

ʧʝʚʥʠʭ ʚʠʜʽʚ ʫʤʦʚʥʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ. ʊʘʢ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ E. coli ʫ Vɯ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʘʥʪʠʙʽʦʪʠʢ ʟ S. enteritidis, ʫ 46 ʨʘʟʽʚ ʙʽʣʴʰʝ (1,95ʭ10
6
ʂʋʆ/ʛ), ʥʽʞ ʫ ʪʚʘʨʠʥ ɯɯɯ 

ʛʨʫʧʠ (3,0ʭ10
4
ʂʋʆ/ʛ), ʘ ʚ VI ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʙʫʚ ʚʚʝʜʝʥʠʡ ʚʘʥʢʦʤʽʮʠʥ ʟ̔ 

S. typhimurium, ʫ 105 ʨʘʟʽʚ ʙʽʣʴʰʝ (2,1ʭ10
5
ʂʋʆ/ʛ), ʥʽʞ ʫ ʛʨʠʟʫʥʽʚ ɯV ʛʨʫʧʠ 

(2,0ʭ10
3
ʂʋʆ/ʛ). ɺʠʷʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʟ̔ ʩʘʣʴʤʦʥʝʣʘʤʠ 

ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ Enterobacter ʽ Klebsiella. ʊʘʢ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯɯɯ ʛʨʫʧʦʶ, ʚ ʷʢʽʡ ʚʠʷʚʣʝʥʦ 3,6ʭ10
2
ʂʋʆ/ʛ ʙʘʢʪʝʨʽʡ ʨʦʜʫ 

Enterobacter  ̔ 2,7ʭ10
2
ʂʋʆ/ʛ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Klebsiella, ʫ ʛʨʫʧʽ V ʯʠʩʣʦ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ ʪʘ ʢʣʝʙʩʽʻʣ ʟʙʽʣʴʰʠʣʦʩʴ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ ʜʦ 1,9ʭ10
6
 ʪʘ 

2,2ʭ10
6
ʂʋʆ/ʛ ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.2). 
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ʊʘʙʣʠʮʷ 3.2 

ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʢʠʰʢʦʚʽʡ ʤʽʢʨʦʙʽʦʪʽ ʱʫʨʽʚ ʧʨʠ ʦʢʨʝʤʦʤʫ 

ʚʚʝʜʝʥʥʽ Salmonella enteritidis ʽ Salmonella typhimurium ʪʘ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʾʭ ʟ 

ʚʘʥʢʦʤʽʮʠʥʦʤ 

ɻʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

III  

S.enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

V 

Vancomycin+ 

S. enteritidis 

(n=15) 

VI 

Vancomycin+ 

S.typhimurium 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75))ʂʋʆ/ʛ 

E. coli 3,0Ĭ10
4
 

(1,2Ĭ10
4
-

8,0Ĭ10
4
) 

2,0Ĭ10
3
 

(1,8Ĭ10
3
-

2,4Ĭ10
3
) 

1,95Ĭ10
6
 

(1,2Ĭ10
6
-

2,8Ĭ10
6
)
*
 

2,1Ĭ10
5
 

(1,5Ĭ10
5
-

2,9Ĭ10
5
)
*
 

P. aeruginosa 2,2Ĭ10
1
 

(1,6Ĭ10
1
-

3,2Ĭ10
1
) 

1,25Ĭ10
5
 

(5,0Ĭ10
4
-

2,0Ĭ10
5
) 

2,2Ĭ10
6
 

(1,4Ĭ10
5
-

3,5Ĭ10
6
)
*
 

3,7Ĭ10
5
 

(2,1Ĭ10
5
-

1,8Ĭ10
6
)
*
 

Bacteroides spp. 2,35Ĭ10
3
 

(2,1Ĭ10
3
-

3,1Ĭ10
3
) 

1,9Ĭ10
3
 

(1,2Ĭ10
3
-

2,1Ĭ10
3
) 

2,6Ĭ10
2
 

(1,8Ĭ10
2
-

4,0Ĭ10
2
)
*
 

1,85Ĭ10
2
 

(1,2Ĭ10
2
-

3,3Ĭ10
2
)
*
 

E. faecalis ̔       E. 

faecium 

2,45Ĭ10
4
 

(1,8Ĭ10
4
-

4,0Ĭ10
4
) 

1,1Ĭ10
2
 

(2,9Ĭ10
1
-

1,4Ĭ10
2
) 

2,3Ĭ10
1
 

(2,1Ĭ10
1
-

3,1Ĭ10
1
)
*
 

2,0Ĭ10
2
 

(1,1Ĭ10
2
-

3,6Ĭ10
2
) 

Proteus spp. 1,5Ĭ10
5
 

(4,1Ĭ10
4
-

2,2Ĭ10
5
) 

1,5Ĭ10
8
 

(4,2Ĭ10
7
-

2,0Ĭ10
8
) 

8,7Ĭ10
3
 

(4,0Ĭ10
3
-

2,4Ĭ10
4
)
*
 

2,7Ĭ10
1
 

(1,6Ĭ10
1
-

1,0Ĭ10
2
)
*
 

Enterobacter spp. 3,6Ĭ10
2 

(2,1Ĭ10
2
-

6,0Ĭ10
2
) 

2,05Ĭ10
2
 

(1,8Ĭ10
2
-

3,0Ĭ10
2
) 

1,9Ĭ10
6
 

(4,0Ĭ10
5
-

3,6Ĭ10
6
)
*
 

2,8Ĭ10
6
 

(2,4Ĭ10
6
-

6,3Ĭ10
6
)
*
 

Klebsiella spp. 2,7Ĭ10
2 

(1,8Ĭ10
2
-

4,0Ĭ10
2
) 

2,85Ĭ10
2
 

(1,8Ĭ10
2
-

4,0Ĭ10
2
) 

2,2Ĭ10
6
 

(6,0Ĭ10
5
-

3,6Ĭ10
6
)
*
 

2,45Ĭ10
6
 

(1,4Ĭ10
6
-

3,6Ĭ10
6
)
*
 

Peptostrepto-

coccus anaerobius 

5,55Ĭ10
2 

(4,4Ĭ10
2
-

1,2Ĭ10
3
) 

2,6Ĭ10
2
 

(2,0Ĭ10
2
-

3,7Ĭ10
2
) 

2,7Ĭ10
1
 

(2,1Ĭ10
1
-

3,8Ĭ10
1
)
*
 

2,9Ĭ10
1
 

(1,9Ĭ10
1
-

4,2Ĭ10
1
)
*
 

Salmonella spp. 2,2Ĭ10
6
 

(1,0Ĭ10
6
-

4,0Ĭ10
6
) 

1,45Ĭ10
5
 

(1,0Ĭ10
5
-

4,0Ĭ10
5
) 

3,0Ĭ10
5
 

(2,0Ĭ10
5
-

4,4Ĭ10
5
)
*
 

4,0Ĭ10
5
 

(2,0Ĭ10
5
-

2,2Ĭ10
6
) 

Staphylococcus 

spp. 

2Ĭ10
5 

(1Ĭ10
5
-

3Ĭ10
5
) 

2,1Ĭ10
5 

(2Ĭ10
5
- 

7,2Ĭ10
5
) 

0 2Ĭ10
5 

(6Ĭ10
4
- 

3,2Ĭ10
5
) 

Lactobacillus spp. 2,05Ĭ10
6 

(5,2Ĭ10
5
-

4Ĭ10
6
) 

3,45Ĭ10
6 

(8Ĭ10
5
- 

6Ĭ10
6
) 

6,2Ĭ10
5 

(2Ĭ10
5
- 

2Ĭ10
6
) 

2Ĭ10
5 

(1Ĭ10
5
-

2,5Ĭ10
5
)
*
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.2 

ɻʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

III  

S.enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

V 

Vancomycin+ 

S. enteritidis 

(n=15) 

VI 

Vancomycin+ 

S.typhimurium 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75))ʂʋʆ/ʛ 

Clostridium spp. 

1Ĭ10
6 

(1Ĭ10
6
-

1Ĭ10
8
) 

1Ĭ10
6 

(1Ĭ10
4
- 

1Ĭ10
6
) 

1Ĭ10
6 

(1Ĭ10
6
- 

1Ĭ10
8
) 

5,05Ĭ10
5 

(1Ĭ10
4
- 

1Ĭ10
6
) 

Bifidobacterium 

spp. 

5,05Ĭ10
5 

(1Ĭ10
4
-

1Ĭ10
6
) 

1Ĭ10
4 

(1Ĭ10
4
- 

5Ĭ10
5
) 

0 

1Ĭ10
4 

(1Ĭ10
4
- 

5Ĭ10
5
) 

Candida spp. 

5,5Ĭ10
5 

(2Ĭ10
4
-

8Ĭ10
6
) 

0 

1,05Ĭ10
6 

(2Ĭ10
5
- 

7Ĭ10
6
) 

0 

Cryptococcus spp. 

2,3Ĭ10
6 

(1,2Ĭ10
5
-

2Ĭ10
7
) 

1,09Ĭ10
7 

(1,2Ĭ10
5
-

2,8Ĭ10
7
) 

2Ĭ10
6 

(1Ĭ10
6
-

1,6Ĭ10
7
) 

1,9Ĭ10
6 

(2,6Ĭ10
5
-

2,9Ĭ10
6
) 

Acinetobacter spp. 0 

1,45Ĭ10
5 

(9Ĭ10
4
- 

2Ĭ10
6
) 

1,5Ĭ10
5 

(9Ĭ10
4
- 

2Ĭ10
5
) 

1,7Ĭ10
6 

(2Ĭ10
5
- 

4Ĭ10
6
) 

Flavobacterium 

spp. 

6Ĭ10
5 

(1Ĭ10
5
-

2,4Ĭ10
6
) 

1,55Ĭ10
5 

(1Ĭ10
5
- 

2,3Ĭ10
6
) 

0 0 

Yersinia 

enterocolitica 

5,5Ĭ10
5 

(1Ĭ10
5
-

1Ĭ10
6
) 

0 0 0 

ʇʨʠʤʽʪʢʘ: * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ Ò 0,05 ʚʽʜʥʦʩʥʦ 

ʛʨʫʧ S. enteritidis ʽ S. typhimurium. 

ʋ Vɯ ʛʨʫʧʽ ʢʽʣʴʢʽʩʪʴ ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ ʟʙʽʣʴʰʠʣʘʩʴ ʜʦ 2,8ʭ10
6
ʂʋʆ/ʛ, ʘ 

ʢʣʝʙʩʽʻʣ ï ʜʦ 2,45ʭ10
6
ʂʋʆ/ʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ɯV 

ʛʨʫʧʽ (2,05ʭ10
2 
ʽ 2,85ʭ10

2
ʂʋʆ/ʛ). ɿʤʽʥʠ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʨʽʟʢʠʤ ʟʤʝʥʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʰʠʛʝʣ ʽ ʧʨʦʪʝʾʚ. ʊʘʢ, 

ʷʢʱʦ ʫ ʱʫʨʽʚ, ʷʢʽʤ ʚʚʦʜʠʣʘʩʴ ʣʠʰʝ S. enteritidis, ʚʠʩʽʷʥʦ 1,5ʭ10
5
ʂʋʆ/ʛ 

ʧʨʦʪʝʾʚ, ʪʦ ʫ ʛʨʠʟʫʥʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʚʘʥʢʦʤʽʮʠʥ ʽʟ S. ʝnteritidis, ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʩʢʣʘʣʠ 8,7ʭ10
3
ʂʋʆ/ʛ. 

ʋ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ S. typhimurium ʚʠʜʽʣʷʣʦʩʴ 1,5ʭ10
8
ʂʋʆ/ʛ

 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus, ʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʟ̔ S. typhimurium 

ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʤʽʢʨʦʙʽʚ ʩʢʣʘʣʘ 2,7ʭ10
1
 ʂʋʆ/ʛ. 
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ʂʽʣʴʢʽʩʪʴ ʥʝʬʝʨʤʝʥʪʫʶʯʠʭ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʘʩʴ ʣʠʰʝ ʚ ʛʨʫʧʘʭ ɯɯɯ ʽ V. ʊʘʢ, ʯʠʩʝʣʴʥʽʩʪʴ 

P. aeruginosa ʫ ʛʨʠʟʫʥʽʚ, ʷʢʠʤ ʙʫʚ ʚʚʝʜʝʥʠʡ ʚʘʥʢʦʤʽʮʠʥ ʟ̔ S. enteritidis, ʙʫʣʘ 

ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ ʙʽʣʴʰʦʶ (2,2ʭ10
6
ʂʋʆ/ʛ), ʥʽʞ ʫ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʘʣʠ 

ʪʽʣʴʢʠ S. enteritidis (2,2ʭ10
1
ʂʋʆ/ʛ). ʉʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʘʮʠʥʝʪʦʙʘʢʪʝʨʽʚ ʜʦ 1,5ʭ10
5
ʂʋʆ/ʛ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʘʥʪʠʙʽʦʪʠʢ ʟ̔ S. typhimurium, ʪʦʙʪʦ ʚ V ʛʨʫʧʽ.  

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣ ʟ 

ʚʘʥʢʦʤʽʮʠʥʦʤ ʤʘʣʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʩʽʚʘʻʤʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ 

Bacteroides, Peptostreptococcus, Enterococcus. ʂʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʦʾʜʽʚ ʫ V ʪʘ Vɯ 

ʛʨʫʧʘʭ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 2,6ʭ10
2
  ̔ 1,85ʭ10

2
ʂʋʆ/ʛ, ʧʝʧʪʦʢʦʢʽʚ - 2,7ʭ10

1
 ʽ 

2,9ʭ10
1
ʂʋʆ/ʛ, ʘ ʝʥʪʝʨʦʢʦʢʽʚ ï 2,3ʭ10

1
ʂʋʆ/ʛ ʫ ʜʦʩʣʽʜʘʭ ʟ ʚʘʥʢʦʤʽʮʠʥʦʤ ʽ      

S. enteritidis, ʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟ ʚʘʥʢʦʤʽʮʠʥʦʤ ʽ S. typhimurium, ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ.  

ʏʠʩʝʣʴʥʽʩʪʴ ʢʣʦʩʪʨʠʜʽʡ, ʣʘʢʪʦʙʘʮʠʣ ʽ ʢʨʠʧʪʦʢʦʢʽʚ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʣʘʩʴ 

ʽ ʚʠʜʽʣʷʣʘʩʴ ʟ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʱʫʨʽʚ V ʛʨʫʧʠ ʫ ʢʽʣʴʢʦʩʪʽ 1ʭ10
6
, 6,2ʭ10

5
, 

2ʭ10
6
ʂʋʆ/ʛ, ʚʽʜ ʪʚʘʨʠʥ Vɯ ʛʨʫʧʠ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 5,05ʭ10

5
, 

2ʭ10
5
, 1,9ʭ10

6
ʂʋʆ/ʛ. Y. enterocolitica  ̔ ʬʣʘʚʦʙʘʢʪʝʨʽʾ ʥʝ ʚʠʜʽʣʷʣʠʩʴ ʟ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʮʠʭ ʛʨʫʧ ʛʨʠʟʫʥʽʚ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Candida ʥʝ ʚʠʜʽʣʷʣʠʩʴ 

ʚʽʜ ʪʚʘʨʠʥ, ʷʢʠʤ ʙʫʣʠ ʚʚʝʜʝʥʽ ʩʘʣʴʤʦʥʝʣʠ ʪʽʬʽʤʫʨʽʫʤ, ʪʦʙʪʦ ʫ ɯV ʽ Vɯ ʛʨʫʧʘʭ. 

ɺʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʟ ʩʘʣʴʤʦʥʝʣʦʶ ʝʥʪʝʨʠʪʽʜʽʩ ʧʨʠʚʝʣʦ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʫ 

ʙʘʢʧʦʩʽʚʘʭ ʤʘʪʝʨʽʘʣʫ ʜʘʥʦʾ ʛʨʫʧʠ ʱʫʨʽʚ ʩʪʘʬʽʣʦʢʦʢʫ ʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ. 

 

3.3 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʠʩʪʽʥʢʦʚʦʾ 

ʤʽʢʨʦʙʽʦʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʣʴʤʦʥʝʣ ʽ B. fragilis ʥʘ 

ʪʣʽ ʨʘʟʦʚʦʛʦ ʧʨʠʡʦʤʫ ʚʘʥʢʦʤʽʮʠʥʫ 

 

ɺʚʝʜʝʥʥʷ ʱʫʨʘʤ ʚʘʥʢʦʤʽʮʠʥʫ ʟ ʩʘʣʴʤʦʥʝʣʘʤʠ ʽ ʙʘʢʪʝʨʦʾʜʘʤʠ ʧʨʠʚʝʣʦ 

ʜʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ. ɼʦʜʘʪʢʦʚʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ      
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B. fragilis ʦʙʫʤʦʚʠʣʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʝʰʝʨʠʭʽʡ, ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ, ʢʣʝʙʩʽʻʣ, 

ʰʠʛʝʣʠ ʪʘ ʩʘʣʴʤʦʥʝʣ.  

ʋ ʧʦʨʽʚʥʷʥʥ̔  ʟ ʛʨʫʧʘʤʠ ʪʚʘʨʠʥ, ʷʢʠʤ ʙʫʚ ʥʘʜʘʥʠʡ ʣʠʰʝ ʘʥʪʠʙʽʦʪʠʢ ʽʟ 

ʩʘʣʴʤʦʥʝʣʘʤʠ, ʯʠʩʝʣʴʥʽʩʪʴ E. coli ʫ Vɯɯ ʛʨʫʧʽ (Vancomicin+S. enteritidis+ 

B. fragilis) ʟʥʠʟʠʣʘʩʴ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ, ʫ Vɯɯɯ ʛʨʫʧʽ (Vancomicin+ 

S. typhimurium+B. fragilis) ï ʫ 538 ʨʘʟʽʚ, ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʠ 1,35ʭ10
2
 

ʪʘ 3,9ʭ10
2
ʂʋʆ/ʛ (ʪʘʙʣ. 3.3). 

 

ʊʘʙʣʠʮʷ 3.3 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʩʘʣʴʤʦʥʝʣ, B. fragilis ʥʘ ʪʣʽ ʧʨʠʡʦʤʫ ʚʘʥʢʦʤʽʮʠʥʫ 

ɻʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

V 

Vancomycin+ 

S. enteritidis 

(n=15) 

VI 

Vancomycin+ 

S.typhimurium 

(n=15) 

VII 

Vancomycin+ 

S. enteritidis 

+B. fragilis 

(n=15) 

VIII 

Vancomycin+ 

S.typhimurium+

B. fragilis 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75))ʂʋʆ/ʛ 

E. coli 

1,95Ĭ10
6
 

(1,2Ĭ10
6
-

2,8Ĭ10
6
) 

2,1Ĭ10
5
 

(1,5Ĭ10
5
-

2,9Ĭ10
5
) 

1,35Ĭ10
2
 

(2,9Ĭ10
1
-

1,8Ĭ10
2
)
*
 

3,9Ĭ10
2
 

(2,0Ĭ10
2
-

6,0Ĭ10
2
)
*
 

P. aeruginosa 

2,2Ĭ10
6
 

(1,4Ĭ10
5
-

3,5Ĭ10
6
) 

3,7Ĭ10
5
 

(2,1Ĭ10
5
-

1,8Ĭ10
6
) 

2,05Ĭ10
2
 

(1,2Ĭ10
2
-

3,0Ĭ10
2
)
*
 

1,9Ĭ10
2 

(1,4Ĭ10
2
-

4,0Ĭ10
2
)
*
 

Bacteroides spp. 

2,6Ĭ10
2
 

(1,8Ĭ10
2
-

4,0Ĭ10
2
) 

1,85Ĭ10
2
 

(1,2Ĭ10
2
-

3,3Ĭ10
2
) 

4,15Ĭ10
5
 

(2,1Ĭ10
5
-

3,2Ĭ10
6
)
*
 

8,8Ĭ10
6
 

(4,0Ĭ10
6
-

2,0Ĭ10
7
)
*
 

E. faecalis ʽ 

E. faecium 

2,3Ĭ10
1
 

(2,1Ĭ10
1
-

3,1Ĭ10
1
) 

2,0Ĭ10
2
 

(1,1Ĭ10
2
-

3,6Ĭ10
2
) 

2,4Ĭ10
2
 

(1,2Ĭ10
3
-

5,6Ĭ10
3
)
*
 

3,75Ĭ10
3
 

(2,5Ĭ10
3
-

7,0Ĭ10
3
)
*
 

Proteus spp. 

8,7Ĭ10
3
 

(4,0Ĭ10
3
-

2,4Ĭ10
4
) 

2,7Ĭ10
1
 

(1,6Ĭ10
1
-

1,0Ĭ10
2
) 

2,7Ĭ10
1 

(1,2Ĭ10
1
-

3,2Ĭ10
1
)
*
 

7,9Ĭ10
1
 

(6,0Ĭ10
1
- 

1,2Ĭ10
2
) 

Enterobacter spp. 

1,9Ĭ10
6
 

(4,0Ĭ10
5
-

3,6Ĭ10
6
) 

2,8Ĭ10
6
 

(2,4Ĭ10
6
-

6,3Ĭ10
6
) 

4,3Ĭ10
2
 

(1,3Ĭ10
2
-

7,0Ĭ10
2
)
*
 

2,3Ĭ10
2
 

(1,8Ĭ10
2
-

2,9Ĭ10
2
)
*
 

Klebsiella spp. 

2,2Ĭ10
6
 

(6,0Ĭ10
5
-

3,6Ĭ10
6
) 

2,45Ĭ10
6
 

(1,4Ĭ10
6
-

3,6Ĭ10
6
) 

2,3Ĭ10
2
 

(1,4Ĭ10
2
-

4,0Ĭ10
2
)
*
 

1,6Ĭ10
2
 

(1,2Ĭ10
2
-

2,8Ĭ10
2
)
*
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 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.3 

ɻʨʫʧʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

V 

Vancomycin+ 

S. enteritidis 

(n=15) 

VI 

Vancomycin+ 

S.typhimu-

rium 

(n=15) 

VII 

Vancomycin+ 

S. enteritidis+ 

B. fragilis 

(n=15) 

VIII 

Vancomycin+ 

S.typhimurium+ 

B.fragilis 

(n=15) 

ʢ̔ ʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75))ʂʋʆ/ʛ 

Peptostrepto-

coccus 

anaerobius 

2,7Ĭ10
1
 

(2,1Ĭ10
1
-

3,8Ĭ10
1
) 

2,9Ĭ10
1
 

(1,9Ĭ10
1
-

4,2Ĭ10
1
) 

1,9Ĭ10
2
 

(1,5Ĭ10
1
-

2,1Ĭ10
2
) 

3,45Ĭ10
2
 

(3,0Ĭ10
1
-

5,2Ĭ10
2
)
*
 

Salmonella spp. 

3,0Ĭ10
5
 

(2,0Ĭ10
5
-

4,4Ĭ10
5
) 

4,0Ĭ10
5
 

(2,0Ĭ10
5
-

2,2Ĭ10
6
) 

1,0Ĭ10
1
 

(1,2Ĭ10
1
-

2,9Ĭ10
1
)
*
 

9,0Ĭ10
1
 

(5,0Ĭ10
1
-

1,4Ĭ10
2
)
*
 

Staphylococcus 

spp. 
0 

2Ĭ10
5 

(6Ĭ10
4
-

3,2Ĭ10
5
) 

2,25Ĭ10
5 

(1,6Ĭ10
5
-

3,2Ĭ10
5
) 

2,65Ĭ10
5 

(1,5Ĭ10
5
- 

5Ĭ10
5
) 

Lactobacillus 

spp. 

6,2Ĭ10
5 

(2Ĭ10
5
- 

2Ĭ10
6
) 

2Ĭ10
5 

(1Ĭ10
5
-

2,5Ĭ10
5
) 

1,7Ĭ10
7 

(2,3Ĭ10
6
-

2,9Ĭ10
7
)
*
 

8Ĭ10
6 

(4Ĭ10
6
- 

4Ĭ10
7
)
*
 

Clostridium spp. 

1Ĭ10
6 

(1Ĭ10
6
- 

1Ĭ10
8
) 

5,05Ĭ10
5 

(1Ĭ10
4
-

1Ĭ10
6
) 

1Ĭ10
5 

(1Ĭ10
4
- 

1Ĭ10
6
) 

1Ĭ10
4 

(1Ĭ10
4
- 

1Ĭ10
6
) 

Bifidobacterium 

spp. 
0 

1Ĭ10
4 

(1Ĭ10
4
-

5Ĭ10
5
) 

0 0 

Candida spp. 

1,05Ĭ10
6 

(2Ĭ10
5
- 

7Ĭ10
6
) 

0 0 0 

Cryptococcus 

spp. 

2Ĭ10
6 

(1Ĭ10
6
-

1,6Ĭ10
7
) 

1,9Ĭ10
6 

(2,6Ĭ10
5
-

2,9Ĭ10
6
) 

2,85Ĭ10
5 

(2Ĭ10
5
- 

6Ĭ10
5
)
*
 

2,85Ĭ10
5 

(1,8Ĭ10
5
- 

8Ĭ10
5
) 

Acinetobacter 

spp. 

1,5Ĭ10
5 

(9Ĭ10
4
- 

2Ĭ10
5
) 

1,7Ĭ10
6 

(2Ĭ10
5
-

4Ĭ10
6
) 

2,5Ĭ10
4 

(2Ĭ10
4
- 

8Ĭ10
4
)
*
 

3Ĭ10
4 

(1Ĭ10
4
- 

9Ĭ10
4
)
*
 

Yersinia 

enterocolitica 
0 0 

1Ĭ10
4 

(1Ĭ10
4
- 

2Ĭ10
4
) 

0 

ʇʨʠʤʽʪʢʘ. * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ ʨÒ0,05 ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧ Vancomycin + S. enteritidis ʽ Vancomycin + 

S. typhimurium. 

 

ʂʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Enterobacter ʫ ʪʚʘʨʠʥ Vɯɯ ʽ Vɯɯɯ ʛʨʫʧ 

ʩʢʣʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 4,3ʭ10
2
 ʽ 2,3ʭ10

2
ʂʋʆ/ʛ, ʱʦ ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ 
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V ʽ Vɯ ʛʨʫʧʘʭ. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʚʯʝʥʥʽ Klebsiella spp., 

ʷʢʽ ʚʠʜʽʣʷʣʠʩʴ ʚ ʛʨʫʧʘʭ Vɯɯ ʽ Vɯɯɯ ʚ ʢʽʣʴʢʦʩʪʽ 2,3ʭ10
2
 ʪʘ 1,6ʭ10

2
ʂʋʆ/ʛ ï ʮʝ ʫ 

ʪʠʩʷʯʽ ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʫ V ʽ Vɯ ʛʨʫʧʘʭ. ʊʘʢʦʞ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʙʘʢʪʝʨʦʾʜʽʚ ʚ ʢʠʰʝʯʥʠʢʫ ʱʫʨʽʚ ʧʨʠʚʝʣʘ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʧʨʦʪʝʾʚ. ʎʽ ʜʘʥʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʫ Vɯɯ ʽ Vɯɯɯ ʛʨʫʧʘʭ: 2,7ʭ10
2 

 ʽ
 

7,9ʭ10
1
ʂʋʆ/ʛ (Proteus spp.). ʆʩʦʙʣʠʚʦ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʙʫʣʠ ʚʚʝʜʝʥʽ ʙʘʢʪʝʨʦʾʜʠ ʧʽʩʣʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʩʘʣʴʤʦʥʝʣ, ʫ 

ʢʠʰʝʯʥʠʢʫ ʚʠʷʚʣʷʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ. ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʠʟʫʥʘʤʠ V ʛʨʫʧʠ ʫ Vɯɯ ʛʨʫʧʽ ʚʠʜʽʣʷʣʦʩʴ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ ʤʝʥʰʝ 

S. enteritidis (1,0ʭ10
1
ʂʋʆ/ʛ). ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʦ ʽ ʫ Vɯɯɯ 

ʛʨʫʧʽ, ʜʝ ʢʽʣʴʢʽʩʪʴ S. typhimurium ʩʪʘʥʦʚʠʣʘ 9,0ʭ10
1
ʂʋʆ/ʛ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ Vɯ 

ʛʨʫʧʠ (4,0ʭ10
5
ʂʋʆ/ʛ).  

ɺʚʝʜʝʥʥʷ ʙʘʢʪʝʨʦʾʜʽʚ ʧʨʠʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʤʽʩʪ ʫ 

ʢʠʰʝʯʥʠʢʫ ʱʫʨʽʚ ʥʝʬʝʨʤʝʥʪʫʶʯʠʭ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ V ʽ Vɯɯ ʛʨʫʧ ʥʘʤʠ ʚʠʟʥʘʯʝʥʦ ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ P. aeruginosa ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ (2,05ʭ10
2
ʂʋʆ/ʛ), 

Acinetobacter spp. ʫ 60 ʨʘʟʽʚ (2,5ʭ10
4
 ʂʋʆ/ʛ) ʥʘ ʬʦʥʽ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

B. fragilis. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʽ ʫ Vɯɯɯ ʛʨʫʧʽ: ʢʽʣʴʢʽʩʪʴ 

ʧʩʝʚʜʦʤʦʥʘʜ ʩʢʣʘʣʘ 1,9ʭ10
2
ʂʋʆ/ʛ, ʘʮʠʥʝʪʦʙʘʢʪʝʨʽʚ - 3ʭ10

4
ʂʋʆ/ʛ, ʱʦ 

ʚʽʜʧʦʚʽʜʥʦ ʤʝʥʰʝ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʽ ʚ 57 ʨʘʟʽʚ, ʥʽʞ ʚ VI ʛʨʫʧʽ.  

ɺʚʝʜʝʥʥʷ ʙʘʢʪʝʨʦʾʜʽʚ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ, ʧʨʠʥʘʡʤʥʽ ʫ 10 ʨʘʟʽʚ, 

ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʢʦʢʽʚ ʽ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ ʫ Vɯɯ  ̔Vɯɯɯ ʛʨʫʧʘʭ. ʋ ʱʫʨʽʚ, ʱʦ 

ʦʪʨʠʤʘʣʠ S. enteritidis ʟ B. fragili ,s ʚʠʜʽʣʷʣʦʩʴ 2,4ʭ10
2
ʂʋʆ/ʛ E. faecalis ʽ 

E. faecium, 1,9ʭ10
2
ʂʋʆ/ʛ Peptostreptococcus anaerobius. ɿ ʤʘʪʝʨʽʘʣʫ ʪʚʘʨʠʥ, 

ʷʢʠʤ ʚʚʝʣʠ S. typhimurium ʟ B. fragilis, ʚʠʜʽʣʠʣʠ 3,75ʭ10
3 
ʝʥʪʝʨʦʢʦʢʽʚ ʽ 

3,45ʭ10
2
ʂʋʆ/ʛ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʜʦ 1,7ʭ10
7
ʂʋʆ/ʛ (Vɯɯ) ʽ 8,0ʭ10

6
ʂʋʆ/ʛ (Vɯɯɯ), ʘʣʝ ʚ ʜʘʥʠʭ 

ʛʨʫʧʘʭ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Bafidobacterium ʥʝ ʚʠʜʽʣʷʣʠʩʴ ʧʨʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʤʽʩʪʫ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ. 
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ʅʘʷʚʥʽʩʪʴ B. fragilis ʧʨʠʚʝʣʘ ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ Candida spp.  ̔

ʉryptococcus spp. ʫ ʢʠʰʝʯʥʠʢʫ ʱʫʨʽʚ: ʫ Vɯɯ ʽ Vɯɯɯ ʛʨʫʧʘʭ ʢʘʥʜʽʜʠ ʥʝ 

ʚʠʜʽʣʷʣʠʩʴ ʚʟʘʛʘʣʽ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʨʠʧʪʦʢʦʢʽʚ ʟʤʝʥʰʠʣʘʩʴ ʚ 10 ʨʘʟʽʚ (ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ V ʽ Vɯ ʛʨʫʧʘʤʠ) ʽ ʩʢʣʘʣʘ 2,85ʭ10
5
ʂʋʆ/ʛ.  

ʈʘʟʦʤ ʟ ʮʠʤ, ʚ ʢʠʰʝʯʥʠʢʫ ʛʨʠʟʫʥʽʚ Vɯɯ ʛʨʫʧʠ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʻʨʩʠʥʽʡ  ̔

ʩʪʘʬʽʣʦʢʦʢʽʚ: ʧʦʢʘʟʥʠʢʠ ʚʠʩʽʚʘʻʤʦʩʪʽ ʮʠʭ ʙʘʢʪʝʨʽʡ ʫ ʜʘʥʽʡ ʛʨʫʧʽ ʩʢʣʘʣʠ 1ʭ10
4
 

ʽ 2,25ʭ10
5
ʂʋʆ/ʛ. 

 

3.4 ʉʪʫʧʽʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚ ʛʨʫʧʘʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

 

ʇʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʜʘʥʠʭ ʦʮʽʥʢʠ ʩʪʫʧʝʥ ̫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʛʨʫʧʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ Spearman (R) ʟ'ʷʩʫʚʘʣʦʩʴ, ʱʦ ʩʠʣʴʥʘ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ I ʛʨʫʧʽ ʤʽʞ Bifidobacterium spp. ʽ Clostridium spp. (R = 0,96), 

ʫ II ʛʨʫʧʽ - ʤʽʞ Staphylococcus spp. ʽ Lactobacillus spp. (R = 0,78), ʫ VII ʛʨʫʧʽ - 

ʤʽʞ Lactobacillus spp. ʽ E. coli (R = 0,77) ʪʘ Clostridium spp. ʽ Yersinia 

enterocolitica (R = 0,81), ʫ VIII ʛʨʫʧʽ - ʤʽʞ E. coli ʽ E. faecalis, E. faecium 

(R = 0,79), Staphylococcus spp. ʽ Klebsiella spp. (R = 0,83) ʪʘ Cryptococcus 

neoformans ʽ Peptostreptococcus anaerobius (R = 0,85). ʇʦʤʽʨʥʠʡ ʧʨʷʤʠʡ 

ʟʚ'ʷʟʦʢ ʚʠʟʥʘʯʝʥʠʡ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʤʽʞ B. fragilis ʽ Salmonella spp. (R = 0,67), 

E. faecalis, E. faecium ʽ Proteus spp. (R = 0,64), E. faecalis, E. faecium ʽ Candida 

spp. (R = 0,66). ʊʘʢʦʞ ʧʦʤʽʨʥʠʡ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʨʝʪʽʡ ʛʨʫʧʽ: 

ʤʽʞ Peptostreptococcus anaerobius ʽ Bifidobacterium spp. (R = 0,66), ʫ ʧôʷʪʽʡ ð 

ʤʽʞ Proteus spp. ʽ Clostridium spp. (R = 0,64), Klebsiella spp.  ̔Salmonella spp. 

(R = 0,7), ʫ ʰʦʩʪʽʡ ð ʤʽʞ Acinetobacter spp.  ̔Staphylococcus spp. (R = 0,68), ʫ 

ʩʴʦʤʽʡ ð ʤʽʞ Clostridium spp. ʽ Enterobacter spp. (R = 0,66), Yersinia 

enterocolitica ʽ Pseudomonas spp. (R = 0,63), ʫ ʚʦʩʴʤʽʡ - ʤʽʞ Lactobacillus spp. 

ʡ Acinetobacter spp. (R = 0,71). ɿʚʦʨʦʪʥʽʡ ʩʠʣʴʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ II ʛʨʫʧʽ:  ʤʽʞ B. fragilis ʽ Enterobacter spp. (R = -0,89) ʪʘ 
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Proteus spp. ʽ Cryptococcus neoformans (R = -0,84), ʫ ʪʨʝʪʽʡ - ʤʽʞ E. faecalis,    

E. faecium ʽ Lactobacillus spp. (R = -0,89); ʫ ʧ'ʷʪʽʡ - ʤʽʞ Lactobacillus spp. ʽ 

Candida spp. (R = -0,88), Cryptococcus neoformans ʽ Salmonella spp. (R = -0,8), 

ʫ ʚʦʩʴʤʽʡ - ʤʽʞ B. fragilis ʽ Staphylococcus spp. (R = -0,83) ʪʘ Clostridium spp. ʽ 

Enterobacter spp. (R = -0,87). ɿʚʦʨʦʪʥʽʡ ʧʦʤʽʨʥʠʡ ʟʚôʷʟʦʢ ʚʠʷʚʣʝʥʠʡ ʚ I ʛʨʫʧʽ 

ʤʽʞ Staphylococcus spp. ʽ Clostridium spp. (R = -0,65), ʫ II - ʤʽʞ Clostridium spp. 

ʽ Acinetobacter spp. (R = -0,75), E. coli ʽ Candida spp. (R = -0,7), Enterobacter 

spp. ʽ Candida spp. (R = -0,71), ʫ III - ʤʽʞ B. fragilis ʽ Enterobacter spp. (R = -

0,64), ʚ IV - ʤʽʞ E. coli ʽ Proteus spp. (R = -0,7), Enterobacter spp. ʽ 

Staphylococcus spp. (R = -0,76), Enterobacter spp. ̔  Clostridium spp. (R = -0,74), 

Pseudomonas spp. ʽ Bifidobacterium spp. (R = -0,68), Cryptococcus neoformans ʽ 

Klebsiella spp. (R = -0,65), Acinetobacter spp. ʽ Enterobacter spp. (R = -0,65), ʫ 

VI - ʤʽʞ Acinetobacter spp. ʽ Salmonella spp. (R = -0,68), ʫ VII - ʤʽʞ 

Acinetobacter spp. ʽ Yersinia enterocolitica (R = -0,64); ʫ VIII - ʤʽʞ B. fragilis ʽ 

Klebsiella spp. (R = -0,7), E. faecalis, E. faecium ʽ Proteus spp. (R = -0,68). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʥʦʨʤʘʣʴʥʽʡ ʤʽʢʨʦʬʣʦʨʽ 

ʢʠʰʝʯʥʠʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʫʤʦʚʥʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʘʥʥʷ ʢʦʨʠʩʥʠʭ ʙʘʢʪʝʨʽʡ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʚʘʥʢʦʤʽʮʠʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʨʽʚʥʦʚʘʛʠ ʫ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ 

ʛʨʘʤʥʝʛʘʪʠʚʥʦʾ ʬʣʦʨʠ (ʢʣʝʙʩʽʻʣ, ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ) ʽ ʢʨʠʧʪʦʢʦʢʽʚ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʥʷ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ, ʩʪʘʬʽʣʦʢʦʢʽʚ, ʢʣʦʩʪʨʠʜʽʡ, B. fragilis ʽ ʛʨʠʙʽʚ 

ʨʦʜʫ Candida. ɺʚʝʜʝʥʥʷ S. enteritidis ʽ S. typhimurium ʟʫʤʦʚʣʶʻ ʥʝʩʫʪʪʻʚʫ 

ʟʤʽʥʫ ʤʽʢʨʦʙʽʦʪʠ (ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʪʝʷ, ʙʘʢʪʝʨʦʾʜʽʚ, ʧʩʝʚʜʦʤʦʥʘʜ, 

ʘʮʠʥʝʪʦʙʘʢʪʝʨʽʚ, ʣʘʢʪʦʙʘʢʪʝʨʽʡ, ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ, ʢʣʦʩʪʨʠʜʽʡ, ʩʪʘʬʽʣʦʢʦʢʽʚ), 

ʱʦ ʜʦʚʦʜʠʪʴ ʪʝʦʨʽʶ ʧʨʦ ʢʦʥʢʫʨʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʟʘ ʤʽʢʨʦʙʽʦʤʘʪʝʨʽʶ 

ʢʠʰʝʯʥʠʢʘ ʤʽʞ ʩʦʙʦʶ. ɿʘʨʘʞʝʥʥʷ ʱʫʨʽʚ ʩʘʣʴʤʦʥʝʣʘʤʠ ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʟʨʦʩʪʘʥʥʷ Klebsiella spp., 

Salmonella spp., Acinetobacter spp., Cryptococcus neoformans, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Staphylococcus, Lactobacillus, ʱʦ ʜʦʚʦʜʠʪʴ 

ʝʪʽʦʣʦʛʽʶ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʢʠʰʝʯʥʠʢʘ. ʊʘʢʦʞ ʚʚʝʜʝʥʥʷ 
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ʙʘʢʪʝʨʦʾʜʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘ ̒ ʥʘ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʛʨʫʧʘʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʠʚʦʜʷʯʠ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʪʘ 

ʥʝʬʝʨʤʝʥʪʫʶʯʠʭ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ (E. coli, Proteus spp., Klebsiella 

spp., Yersinia enterocolitica, Enterobacter spp., Acinetobacter spp., Pseudomonas 

spp.), ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʤʽʢʨʦʙʽʪʠ ʽ ʟʤʝʥʰʝʥʥʶ ʟʘʧʘʣʴʥʠʭ 

ʨʝʘʢʮʽʡ ʫ ʢʠʰʝʯʥʠʢʫ. 

 

3.5 ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʛʦʣʦʚʥʦʾ, ʩʫʧʫʪʥʴʦʾ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ (ʢʦʝʬʽʮʽʻʥʪ ɹʝʨʛʝʨʘ-

ʇʘʨʢʝʨʘ) 

 

ʋ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʤʠ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʩʪʫʧʽʥʴ ʚʽʜʥʦʩʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʢʦʝʬʽʮʽʥ̒ʪ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ), ʷʢʠʡ 

ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʥʘʡʙʽʣʴʰ ʨʷʩʥʦʛʦ ʚʠʜʫ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

d= Nmax / N,  

ʜʝ Nmax ï ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʥʘʡʙʽʣʴʰ ʨʷʩʥʦʛʦ ʚʠʜʫ; 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʥʘʡʙʽʣʴʰʝ ʟʫʩʪʨʽʯʘʣʠʩʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ: Bifidobacterium spp., Clostridium spp. ʽ Lactobacillus spp. 

(d = 0,37; 0,37; 0,11) (ʨʠʩ. 3.1).  

 

ʈʠʩ. 3.1. ʇʦʧʫʣʷʮʽʡʥʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʂʋʆ/ʛ) ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ. 
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ɺ II ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʚʘʥʢʦʤʽʮʠʥ, 

ʧʝʨʝʚʘʞʘʣʠ ʙʘʢʪʝʨʽʾ ʨʦʜʽʚ: Enterobacter spp., Klebsiella spp., (d = 0,44; 0,36; 

0,24) (ʨʠʩ. 3.2).  

 

 

ʈʠʩ. 3.2. ʇʦʧʫʣʷʮʽʡʥʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʂʋʆ/ʛ) ʫ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʚʘʥʢʦʤʽʮʠʥ. 

 

ʋ III ʛʨʫʧʽ ʚʽʜʟʥʘʯʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʙʘʢʪʝʨʽʡ ʚʠʜʫ Cryptococcus 

neoformans, Salmonella spp. ʽ Lactobacillus spp. (d = 0,19; 0,18; 0,17), ʚ IV ï 

Proteus spp. ʪʘ Lactobacillus spp. (d = 0,89; 0,02) (ʨʠʩ. 3.3).  

 

 

ʈʠʩ. 3.3. ʇʦʧʫʣʷʮʽʡʥʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʂʋʆ/ʛ) ʫ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ S. enteritidis ʪʘ S. typhimurium. 
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ɺ V ʛʨʫʧʽ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʟʥʘʯʝʥʦ ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

Klebsiella spp., P. aeruginʦsa, E. coli, Cryptococcus neoformans,       

Enterobacter spp. (d = 0,16; 0,16; 0,15; 0,15; 0,14), ʘ ʚ VI ʛʨʫʧʽ ï      

Enterobacter spp., Klebsiella spp. (d = 0,26; 0,23) (ʨʠʩ. 3.4).  

 

 

ʈʠʩ. 3.4. ʇʦʧʫʣʷʮʽʡʥʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʂʋʆ/ʛ) ʫ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʚʘʥʢʦʤʽʮʠʥ ʪʘ S. enteritidis, S. typhimurium. 

 

ʇʝʨʝʚʘʞʘʶʯʠʤ ʚʠʜʦʤ ʚ VII ʽ VIII ʛʨʫʧʘʭ ʚʠʷʚʠʣʠʩʴ ʙʘʢʪʝʨʽʾ ʨʦʜʫ        

B. fragilis ʽ Lactobacillus spp. (d = 0,02 ʽ 0,51 ʪʘ 0,94 ʽ 0,46) (ʨʠʩ. 3.5).  

 

 

ʈʠʩ. 3.5. ʇʦʧʫʣʷʮʽʡʥʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʂʋʆ/ʛ) ʫ ʱʫʨʽʚ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʚʘʥʢʦʤʽʮʠʥ, S. enteritidis, S. typhimurium ʪʘ B. fragilis. 
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ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ 

ʧʦʢʘʟʫʻ, ʱʦ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʝʨʝʚʘʞʘʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʛʦʣʦʚʥʦʾ ʤʽʢʨʦʙʽʦʪʠ, ʘ ʩʘʤʝ: Bifidobacterium spp., Clostridium spp., 

Lactobacillus spp., B. fragilis, ʱʦ ʩʪʘʥʦʚʠʪʴ 90-100 %. ɹʘʢʪʝʨʽʾ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʩʫʧʫʪʥʴʦʾ ʤʽʢʨʦʬʣʦʨʠ (E. coli, Enterobacter spp., Klebsiella spp., 

P.aeruginosa), ʩʢʣʘʜʘʶʪʴ 30-89 %. ʇʨʝʜʩʪʘʚʥʠʢʠ ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ, ʪʘʢʽ 

ʷʢ Peptostreptococcus anaerobius, E. faecalis ʽ E. faecium, Staphylococcus spp., 

Proteus spp., Candida spp., ʩʪʘʥʦʚʣʷʪʴ 0-30 % ʚʩʴʦʛʦ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʤʫ. 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʛʦʣʦʚʥʦʾ ʤʽʢʨʦʬʣʦʨʠ (Bifidobacterium spp., Clostridium spp., Lactobacillus spp., 

B. fragilis) ʜʦ 40 % ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʙʘʢʪʝʨʽʡ ʩʫʧʫʪʥʴʦʾ ʽ ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ 

(Enterobacter spp., Klebsiella spp. ʽ Cryptococcus neoformans) ʜʦ 100 %, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʜʠʩʙʘʣʘʥʩʫ ʚ ʢʠʰʝʯʥʠʢʫ. ʊʘʢʦʞ ʟʤʽʥʘ ʩʫʧʫʪʥʴʦʾ ʪʘ 

ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʣʴʤʦʥʝʣ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Salmonella spp., Cryptococcus 

neoformans, Proteus spp.) ʜʦ 95-100 % ʪʘ ʟʤʝʥʰʝʥʥʷʤ Flavobacterium spp., 

ʛʨʠʙʽʚ ʨʦʜʫ Candida ʜʦ 20 %. ʆʜʥʘʢ ʢʽʣʴʢʽʩʪʴ Lactobacillus spp., ʷʢʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʦʣʦʚʥʦʾ ʤʽʢʨʦʙʽʦʪʠ, ʪʘʢʦʞ ʟʨʦʩʪʘʣʘ ʜʦ 90 % ʽ 

ʮʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻ ʪʝʦʨʽʶ ʧʨʦ ʢʦʥʢʫʨʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʽʞ ʩʦʙʦʶ. 

ɹʽʣʴʰ ʨʽʟʢʠʡ ʟʩʫʚ ʙʘʢʪʝʨʽʡ ʚ ʙʽʢ ʫʤʦʚʥʦʧʘʪʦʛʝʥʥʦʾ  ̔ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʣʴʤʦʥʝʣ ʥʘ ʬʦʥʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʚʘʥʢʦʤʽʮʠʥʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʉɯɿʂ ʫ ʱʫʨʽʚ. ʊʘʢ, ʧʦʢʘʟʥʠʢʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʤʽʥʫ ʚʠʜʦʚʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʩʢʣʘʜʫ ʦʩʥʦʚʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ, ʘ ʩʘʤʝ: ʟʤʝʥʰʝʥʥʷ ʙʘʢʪʝʨʦʾʜʽʚ, 

ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ, ʣʘʢʪʦʙʘʢʪʝʨʽʡ ʜʦ 40 %. ʊʘʢʦʞ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʽ 

ʚʽʜʥʦʩʥʦ ʩʫʧʫʪʥʴʦʾ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʛʨʫʧ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦ 100 % Salmonella spp., E. coli, 

P. aeruginosa, Klebsiella spp., Enterobacter spp., Cryptococcus neoformans ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ Peptostreptococcus anaerobius, ʝʥʪʝʨʦʢʦʢʽʚ  ̔ Proteus spp., 

ʩʪʘʬʽʣʦʢʦʢʽʚ, ʛʨʠʙʽʚ ʨʦʜʫ Candida ʜʦ 10 %. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ 



124 

ʙʘʢʪʝʨʦʾʜʽʚ, ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʩʘʣʴʤʦʥʝʣ, ʩʧʨʠʷʻ 

ʚʽʜʥʦʚʣʝʥʥʶ ʥʦʨʤʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʛʦʣʦʚʥʦʾ ʛʨʫʧʠ: Lactobacillus spp., ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʪʘ 

ʙʘʢʪʝʨʦʾʜʽʚ ʜʦ 100 %. ɿʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜʙʫʚʘʣʠʩʴ ʽ ʚ ʛʨʫʧʘʭ ʙʘʢʪʝʨʽʡ, 

ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʫʧʫʪʥʴʦʾ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ: ʟʙʽʣʴʰʝʥʥʷ 

ʝʥʪʝʨʦʢʦʢʽʚ, Peptostreptococcus anaerobius (ʜʦ 80 %) ʽ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʛʨʠʙʽʚ 

ʨʦʜʫ Candida ( ʜʦ 30 %) ʪʘ ʟʤʝʥʰʝʥʥʷ Salmonella spp., E. coli, P. aeruginosa, 

Klebsiella spp., Enterobacter spp. (ʜʦ 50 %) ʽ Proteus spp., Acinetobacter spp., 

ʉryptococcus spp. (ʜʦ 20 %).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʱʫʨʘʤ ʟʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ 

ʜʠʩʙʘʣʘʥʩʫ ʤʽʢʨʦʙʽʦʪʠ ʢʠʰʝʯʥʠʢʘ, ʘ ʽʥʬʽʢʫʚʘʥʥʷ ʪʚʘʨʠʥ ʩʘʣʴʤʦʥʝʣʘʤʠ 

ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʥʠʡ  ̔ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʥʦʨʤʦʬʣʦʨʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɸʥʘʣʽʟ ʟʤʽʥʠ ʤʽʢʨʦʬʣʦʨʠ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʘʣʴʤʦʥʝʣ ʥʘ ʬʦʥʽ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʧʦʢʘʟʘʚ ʨʽʟʢʠʡ ʟʩʫʚ ʙʘʢʪʝʨʽʡ ʚ ʙʽʢ ʫʤʦʚʥʦʧʘʪʦʛʝʥʥʦʾ  ̔

ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʉɯɿʂ ʫ ʱʫʨʽʚ. ʋ ʪʦʡ ʞʝ 

ʯʘʩ, ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ, ʜʝ ʪʚʘʨʠʥʘʤ 

ʚʚʦʜʠʣʠ ʙʘʢʪʝʨʦʾʜʠ, ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʩʘʣʴʤʦʥʝʣ, 

ʧʦʢʘʟʘʣʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ. ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ̔ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʪʫʧʝʥ ̫ ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫʱʦʩʪʽ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʢʦʝʬʽʮʽʥ̒ʪ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ 

ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʥʘʡʙʽʣʴʰ ʨʷʩʥʦʛʦ ʚʠʜʫ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʩʦʙʠʥ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 

ʨʦʙʦʪʘʭ [262, 263]. 
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ʈʆɿɼɯʃ 4 

ɺʀɿʅɸʏɽʅʅʗ ɻɽʅɯɺ ʈɽɿʀʉʊɽʅʊʅʆʉʊɯ ʋ ɺʀɼɯʃɽʅʀʍ 

ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ 

 

ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ ʪʠʧʫʚʘʥʥ ̔ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ, ʷʢʝ ʻ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦ ʁ ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ ʥʘʛʣʷʜʫ ʟʘ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʘʥʥʷ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʬʝʥʦʪʠʧʦʚʦ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 474 ʽʟʦʣʷʪʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʦʜʠʥʠ Enterobacteriaceae, ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʥʥʷ ʛʝʥʘ KPC 

(ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ Enterobacteriaceae ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ) ʚʠʷʚʣʷʣʘʩʴ ʫ 7,81 % 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 89 ʢʫʣʴʪʫʨ E. coli ʤʠ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʜʘʥʠʡ 

ʛʝʥ ʟʫʩʪʨʽʯʘʚʩʷ ʫ 6,74 % ʙʘʢʪʝʨʽʡ. ɸʥʘʣʽʟ 65 ʽʟʦʣʷʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʣʠ ʜʦ ʨʦʜʫ 

Klebsiella, ʧʦʢʘʟʘʚ, ʱʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʤʘʣʠ 13,85 % 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʧʨʠ ʚʠʚʯʝʥʥʽ 128 ʢʫʣʴʪʫʨ Salmonella spp. ʟ'ʷʩʫʚʘʣʦʩʴ, ʱʦ 

ʮʝʡ ʛʝʥ ʪʘʢʦʞ ʟʫʩʪʨʽʯʘʚʩʷ ʫ 7,03 % ʙʘʢʪʝʨʽʡ. ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʘʥʘʣʽʟʽ 

63 ʰʪʘʤʽʚ ʨʦʜʠʥʠ Enterobacter spp., ʜʦʚʝʣʠ, ʱʦ ʛʝʥ KPC ʤʘʣʠ 4,76 % 

ʙʘʢʪʝʨʽʡ. ɺʠʚʯʝʥʥʷ 76 ʽʟʦʣʷʪʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus spp. ʚʠʷʚʠʣʦ 

ʥʘʷʚʥʽʩʪʴ 7,89 % ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ. ʊʘʢʦʞ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ 71 ʽʟʦʣʷʪʫ Bacteroides spp. ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʠʡ ʛʝʥ ʤʘʣʠ 

9,86 % ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʨʦʜʫ. ʆʜʥʘʢ ʧʨʦʪʠʣʝʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʬʽʢʩʫʚʘʣʠʩʴ 

ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʛʨʫʧ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʊʘʢ, ʧʨʠ ʇʃʈ-ʘʥʘʣʽʟʽ ʽʟʦʣʷʪʽʚ 

P. aeruginʦsa ï 39, E. faecalis ï 46, E. faecium ï 50, Peptostreptococcus spp. ï 

32, ʥʘʷʚʥʽʩʪʴ ʜʘʥʦʛʦ ʛʝʥʫ ʥʝ ʙʫʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ. 

ʋ ʭʦʜʽ ʚʠʚʯʝʥʥʷ 40 ʽʟʦʣʷʪʽʚ, ʱʦ ʥʘʣʝʞʘʣʠ ʜʦ ʨʦʜʠʥʠ 

Enterobacteriaceae, ʤʠ ʟ'ʷʩʫʚʘʣʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʛʝʥʘ OXA-48 ʟʫʩʪʨʽʯʘʣʘʩʴ ʫ 

8,44 % ʙʘʢʪʝʨʽʡ. ʊʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ 7 ʢʫʣʴʪʫʨ E. coli ʧʦʢʘʟʘʣʦ ʡʦʛʦ ʥʘʷʚʥʽʩʪʴ ʫ 
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7,87 % ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɻʝʥ OXA-48 ʟʫʩʪʨʽʯʘʚʩʷ ʣʠʰʝ ʫ 1,54 % ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʦʜʫ Klebsiella (ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʷ 4.1  

ɯʥʜʠʢʘʮʽʷ ʛʝʥʽʚ ʢʘʨʙʘʧʝʥʝʤʘʟ ʫ ʬʝʥʦʪʠʧʦʚʦ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʐʪʘʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 
ʂ̔
ʣɹ
ʢ
ʽ
ʩ
ʪ
ʴ

ʘ
ʙ
ʩ
.
ʯ
.

 ʂPC OXA-48 VIM NDM 

ʘʙʩ.

ʯ. 
% 

ʘʙʩ.

ʯ. 
% 

ʘʙʩ.

ʯ. 
% 

ʘʙ

ʩ.

ʯ. 

% 

Enterobacteriaceae: 474 37 7,81 40 8,44 67 14,14 39 8,23 

        E. coli 89 6 6,74 7 7,87 13 14,61 4 4,49 

       Klebsiella spp. 65 9 13,85 1 1,54 10 15,38 8 12,31 

      Salmonella spp. 128 9 7,03 13 10,16 17 13,28 11 8,59 

    Enterobacter spp. 63 3 4,76 9 14,29 10 15,87 3 4,76 

     Proteus spp. 76 6 7,89 8 10,53 11 14,47 5 6,58 

Bacteroidaceae, 

Bacteroides spp. 
71 7 9,86 3 4,23 7 9,86 9 12,68 

Pseudomonadaceae

P. aeruginosa 
39 0 0 0 0 6 15,38 0 0 

Enterococcaceae: 96 0 0 0 0 0 0 0 0 

     E. faecalis 46 0 0 0 0 0 0 0 0 

    E. faecium 50 0 0 0 0 0 0 0 0 

Peptostreptococca-

ceae, 

Peptostreptococcus 

spp. 

32 0 0 0 0 0 0 0 0 

 

ʇʨʠ ʘʥʘʣʽʟʽ 13 ʢʦʣʦʥʽʡ Salmonella spp. ʜʘʥʠʡ ʛʝʥ ʚʠʷʚʣʷʚʩʷ ʫ 10,16 % 

ʤʽʢʨʦʨʛʘʥʽʟʤʽʚ. ʊʘʢʦʞ ʛʝʥʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʢʘʨʙʘʧʝʥʝʤʚ̔ ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʨʠ 

ʚʠʚʯʝʥʥʽ 9 ʽʟʦʣʷʪʽʚ, ʱʦ ʥʘʣʝʞʘʣʠ ʜʦ ʨʦʜʫ Enterobacter, ʽ ʩʷʛʘʣʠ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ 14,29 %. ɼʘʥʽ ʛʝʥʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ 8 h ʪʘʤʽʚ Proteus spp., ʱʦ ʩʢʣʘʣʦ 

10,53 % ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Bacteroides ʛʝʥ OXA-48 ʟʫʩʪʨʽʯʘʚʩʷ 

ʫ 4,23 % ʽ ʣʠʰʝ ʫ 3 ʽʟʦʣʷʪʽʚ. ʆʜʥʘʢ ʥʘʷʚʥʽʩʪʴ ʜʘʥʦʛʦ ʛʝʥʘ ʥʝ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ 

ʫ ʪʘʢʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ P. aeruginosa, E. faecalis, E. faecium  ̔

Peptostreptococcus spp. 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʯʘʩʪʦʪʠ ʟʫʩʪʨʽʯʘʥʥʷ ʛʝʥʘ VIM ʽ NDM, ʪʦ ʡʦʛʦ ʥʘʷʚʥʽʩʪʴ 

ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʧʨʠ ʘʥʘʣʽʟʽ 67 ʪʘ 39 ʽʟʦʣʷʪʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʠʥʠ 

Enterobacteriaceae ʽ ʩʢʣʘʜʘʣʘ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 14,14 % ʽ 8,23 % 

ʚʽʜʧʦʚʽʜʥʦ. ɺʠʚʯʝʥʥʷ 13 ʽ 4 ʢʫʣʴʪʫʨ E. coli ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʜʘʥʠʭ ʛʝʥʽʚ ʫ 

14,61 %, 4,49 % ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ 10 ʽ 8 ʰʪʘʤʽʚ Klebsiella spp., ʟ'ʷʩʫʚʘʣʦʩʴ, ʱʦ ʛʝʥʠ VIM ʽ NDM 

ʤʘʣʠ 15,38 %, 12,31 % ʙʘʢʪʝʨʽʡ. ʊʘʢʦʞ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʇʃʈ-ʘʥʘʣʽʟʫ ʤʠ 

ʚʠʟʥʘʯʠʣʠ, ʱʦ ʛʝʥʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʢʘʨʙʘʧʝʥʝʤʽʚ ʚʠʷʚʣʷʣʠʩʴ ʫ 17 ʡ 11 

ʽʟʦʣʷʪʽʚ ʨʦʜʫ Salmonella ʽ ʩʢʣʘʜʘʣʠ 13,28 %, 8,59 % ʚʽʜʧʦʚʽʜʥʦ. ʋ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Enterobacter ʛʝʥʠ VIM ʽ NDM ʟʫʩʪʨʽʯʘʣʠʩʴ ʫ 15,87 %,  

4,76 % ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 10 ʽ 3 ʢʫʣʴʪʫʨ. ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ ʥʘʷʚʥʽʩʪʴ ʮʠʭ ʛʝʥʽʚ ʫ Proteus spp. (11 ʽ 5 ʽʟʦʣʷʪʽʚ), ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ 14,47 % ʽ 6,58 % ʚʽʜʧʦʚʽʜʥʦ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ 

Bacteroides ʚʠʷʚʠʣʦ, ʱʦ ʫ 7 ʽ 9 ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʥʥʷ 

ʛʝʥʽʚ VIM ʽ NDM ʩʢʣʘʜʘʣʘ 9,86 % ʽ 12,68 %. ʇʨʦʪʝ ʮʠʭ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʝʥʪʝʨʦʢʦʢʽʚ ʽ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ, ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ ʛʝʥʘ VIM 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ 6 ʽʟʦʣʷʪʽʚ ʧʩʝʚʜʦʤʦʥʘʜ ʽ ʩʪʘʥʦʚʠʣʘ 15,38 %. 

ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʾ ʛʝʥʦʽʥʜʠʢʘʮʽʾ 52 ʰʪʘʤʽʚ ʨʦʜʠʥʠ Enterobacteriaceae 

ʤʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʥʥʷ ʛʝʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 

ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ CTX-M ʚʠʷʚʣʷʣʘʩʴ ʫ 10,97 % ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ 8 ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʥʠʢʽʚ E. coli ʤʠ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʜʘʥʠʡ ʛʝʥ 

ʟʫʩʪʨʽʯʘʚʩʷ ʫ 8,99 % ʙʘʢʪʝʨʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ 9 ʽʟʦʣʷʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʣʠ ʜʦ ʨʦʜʫ 

Klebsiella, ʧʦʢʘʟʘʣʦ, ʱʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ ʤʘʣʠ 13,85 % 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʧʨʠ ʚʠʚʯʝʥʥʽ 18 ʢʫʣʴʪʫʨ Salmonella spp. ʟ'ʷʩʫʚʘʣʦʩʴ, ʱʦ 

14,06 % ʙʘʢʪʝʨʽʡ ʪʘʢʦʞ ʤʘʣʠ ʮʝʡ ʛʝʥ (ʪʘʙʣ. 4.2). ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʧʨʠ 

ʘʥʘʣʽʟʽ 5 ʰʪʘʤʽʚ ʨʦʜy Enterobacter, ʜʦʚʝʣʠ, ʱʦ ʛʝʥ CTX-M ʤʘʣʠ 7,93 % 

ʙʘʢʪʝʨʽʡ. ɺʠʚʯʝʥʥʷ 5 ʽ 7 ʽʟʦʣʷʪʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus ʚʠʷʚʠʣʦ 

ʥʘʷʚʥʽʩʪʴ 6,58% ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ. ʊʘʢʦʞ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ 11 ʽʟʦʣʷʪʽʚ Bacteroides spp. ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʠʡ ʛʝʥ ʤʘʣʠ 

15,49 % ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʨʦʜʫ (ʪʘʙʣ. 4.2). 
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ʊʘʙʣʠʮʷ 4.2 

ɯʥʜʠʢʘʮʽʷ ʛʝʥʽʚ CTX-M, Van A ʽ Van B ʫ ʬʝʥʦʪʠʧʦʚʦ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʐʪʘʤʠ 

ʤ̔ʢʨʦʦʨʛʘʥʟ̔ʤ̔ʚ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʘʙʩ.ʯ. 

CTX-M Van A Van B 

ʘʙʩ.ʯ. % ʘʙʩ.ʯ. % ʘʙʩ.ʯ. % 

Enterobacteriaceae: 474 52 10,97 0 0 0 0 

         E. coli 89 8 8,99 0 0 0 0 

        Klebsiella spp. 65 9 13,85 0 0 0 0 

       Salmonella spp. 128 18 14,06 0 0 0 0 

      Enterobacter spp. 63 5 7,93 0 0 0 0 

     Proteus spp. 76 5 6,58 0 0 0 0 

Bacteroidaceae, 

Bacteroides spp. 
71 11 15,49 0 0 0 0 

Pseudomonadaceae, 

P. aeruginosa 
39 0 0 0 0 0 0 

Enterococcaceae: 96 0 0 11 11,46 6 6,25 

      E. faecalis 46 0 0 5 10,87 4 8,7 

     E. faecium 50 0 0 6 12,0 2 4,0 

Peptostreptococcaceae, 

Peptostreptococcus 

spp. 

32 2 6,25 0 0 0 0 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ Peptostreptococcus spp. ʧʦʢʘʟʘʣʠ, 

ʱʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 2 ʽʟʦʣʷʪʽʚ ʛʝʥ CTX-M ʚʠʷʚʣʷʚʩʷ ʫ 6,25 %. ʇʨʦʪʝ ʽʥʰʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠ ʘʥʘʣʽʟʽ ʰʪʘʤʽʚ P. aeruginʦsa  ̔ E. faecalis, 

E. faecium, ʫ ʷʢʠʭ ʮʝʡ ʛʝʥ ʙʫʚ ʚʽʜʩʫʪʥʽʡ (ʪʘʙʣ. 4.2). 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʽʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʟ'ʷʩʫʚʘʣʦʩʴ, ʱʦ ʛʝʥ Van A ʟʫʩʪʨʽʯʘʚʩʷ ʫ 

11,46 % ʬʝʥʦʪʠʧʦʚʦ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʜʠʥʠ 

Enterococcaceae, ʘ Van B - ʫ 6,25 %. ʇʨʠ ʮʴʦʤʫ, ʟ 46 ʚʠʚʯʝʥʠʭ ʢʫʣʴʪʫʨ 

E. faecalis 10,87 % ʽʟʦʣʷʪʽʚ ʤʽʩʪʠʣʠ ʛʝʥ Van A ʽ 8,7 % ï Van B. ɺʠʚʯʝʥ ̔

ʢʫʣɹʪʫʨʠ E. faecium ʫ ʩʚʦʻʤʫ ʛʝʥʦʪʠʧʽ ʤʘʣʠ 12 % Van A ʽ 4 % ï Van B (6 ʟ 50 

ʧʨʦʪʠʧʦʚʘʥʠʭ ʰʪʘʤʽʚ). ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʦʾ ʥʘʤʠ 

ʛʝʥʦʽʥʜʠʢʘʮʽʾ ʜʘʥʽ ʛʝʥʠ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ ʫ 32 ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʨʦʜʠʥʠ 

Peptostreptococcaceae. ʊʘʢʦʞ ʛʝʥʠ Van ɸ ʽ Van B ʥʝ ʟʫʩʪʨʽʯʘʣʠʩʴ ʫ 474 ʰʪʘʤʽʚ 
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ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, ʫ 71 ʰʪʘʤ ̔ʙʘʢʪʝʨʦʾʜʽʚ ʽ ʫ 39 ʰʪʘʤʽʚ ʧʩʝʚʜʦʤʦʥʘʜ, ʱʦ ʚ 

ʯʝʨʛʦʚʠʡ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʜʘʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʛʣʽʢʦʧʝʧʪʠʜʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʦʢʨʝʤʘ ʜʦ 

ʚʘʥʢʦʤʽʮʠʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʛʝʥʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 

ʢʘʨʙʘʧʝʥʝʤʽʚ ʫ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʜʠʥ Enterobacteriaceae, 

Bacteroidaceae ʽ Pseudomonadaceae (P. aeruginʦsae), ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ - 

Enterobacteriaceae, Bacteroidaceae ̔  Peptostreptococcaceae, ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ - ʫ 

ʙʘʢʪʝʨʽʡ ʨʦʜʠʥʠ Enterococcaceae. ʊʦʤʫ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʮʠʭ ʛʨʫʧ 

ʤʘʻ ʧʨʦʚʦʜʠʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʦʽʥʜʠʢʘʮʽʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʰʪʘʤʽʚ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʽ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 

ʨʦʙʦʪʘʭ [264-266]. 
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ʈʆɿɼɯʃ 5 

ʈɽɿʋʃʔʊɸʊʀ ʄʆʃɽʂʋʃʗʈʅʆ-ɻɽʅɽʊʀʏʅʀʍ ʄɽʊʆɼɯɺ 

ɼʆʉʃɯɼɾɽʅʅʗ 

5.1 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʫ ʱʫʨʽʚ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʩʘʣʴʤʦʥʝʣ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʧʦʣʽʤʝʨʘʟʥʦʾ 

ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ 

ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩ ̫(ʪʘʙʣ. 5.1). 

 

ʊʘʙʣʠʮʷ 5.1 

ɿʤʽʥʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ɻɽ/ʟʨʘʟʦʢ) ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʩʘʣʴʤʦʥʝʣ 

ʇʨʝʜʩʪʘʚʥʠʢʠ 

ʤʽʢʨʦʙʽʦʪʠ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

I ʂʦʥʪʨʦʣʴ 

(n=15) 

II Vancomycin 

(n=15) 

III  S. enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75)) 

E. coli 3,33Ĭ10
5
 

(2,77Ĭ10
5
-

4,05Ĭ10
5
) 

4,20Ĭ10
4
 

(1,12Ĭ10
4
-

6,53Ĭ10
4
)
*
 

4,78Ĭ10
4
 

(3,94Ĭ10
4
-

5,52Ĭ10
4
)
 *
 

2,89Ĭ10
3
 

(2,34Ĭ10
3
-

3,16Ĭ10
3
)
*
 

Proteus spp. 1,51Ĭ10
2
 

(3,16Ĭ10
1
-

2,12Ĭ10
2
) 

3,71Ĭ10
3 

(2,12Ĭ10
3
-

3,25Ĭ10
3
)
*
 

3,28Ĭ10
5
 

(7,89Ĭ10
4
-

4,57Ĭ10
5
)
*
 

7,64Ĭ10
8
 

(5,06Ĭ10
7
-

9,19Ĭ10
7
)
*
 

Enterobacter 

spp.  ̔

Klebsiella spp. 

2,33Ĭ10
5
 

(1,07Ĭ10
5
-

3,45Ĭ10
5
) 

4,24Ĭ10
6
 

(1,35Ĭ10
6
-

5,97Ĭ10
6
)
*
 

5,37Ĭ10
2 

(4,48Ĭ10
2
-

5,95Ĭ10
2
)
*
 

6,42Ĭ10
2
 

(6,03Ĭ10
2
-

7,17Ĭ10
2
)
*
 

Salmonella 

spp. 

8,62Ĭ10
2
 

(3,56Ĭ10
2
-

4,65Ĭ10
2
) 

8,31Ĭ10
3 

(3,75Ĭ10
3
-

4,99Ĭ10
3
)
*
 

3,0Ĭ10
6
 

(1,49Ĭ10
6
-

4,51Ĭ10
6
)
*
 

4,36Ĭ10
6
 

(4,09Ĭ10
5
-

4,66Ĭ10
5
)
*
 

P. aeruginosa 2,41Ĭ10
5
 

(2,02Ĭ10
5
-

3,04Ĭ10
5
) 

3,07Ĭ10
5
 

(2,01Ĭ10
5
-

4,53Ĭ10
5
) 

3,63Ĭ10
2
 

(2,87Ĭ10
2
-

4,76Ĭ10
2
)
*
 

3,52Ĭ10
5
 

(2,94Ĭ10
5
-

3,87Ĭ10
5
) 
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 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.1 

ʇʨʝʜʩʪʘʚʥʠʢʠ 

ʤʽʢʨʦʙʽʦʪʠ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

I ʂʦʥʪʨʦʣʴ 

(n=15) 

II Vancomycin 

(n=15) 

III  S. enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75)) 

Bacteroides 

spp. 

2,54Ĭ10
5
 

(2,01Ĭ10
5
-

3,32Ĭ10
5
) 

6,75Ĭ10
2 

(6,77Ĭ10
2
-

7,94Ĭ10
2)*

 

5,91Ĭ10
3
 

(1,08Ĭ10
3
-

7,08Ĭ10
3
)
*
 

8,1Ĭ10
3
 

(7,78Ĭ10
3
-

8,28Ĭ10
3
)
*
 

E. faecalis ʽ   

E. faecium 

1,7Ĭ10
5
 

(1,45Ĭ10
5
-

2,33Ĭ10
5
) 

4,33Ĭ10
2 

(2,33Ĭ10
2
-

3,48Ĭ10
2)*

 

7,04Ĭ10
4
 

(4,50Ĭ10
4
-

7,76Ĭ10
4
)
*
 

3,81Ĭ10
2
 

(3,62Ĭ10
1
-

3,17Ĭ10
2
)
*
 

Peptostrepto-

coccus 

anaerobius 

1,6Ĭ10
5
 

(1,10Ĭ10
5
-

2,32Ĭ10
5
) 

5,29Ĭ10
2
 

(3,49Ĭ10
2
-

6,17Ĭ10
2
)
*
 

2,64Ĭ10
2 

(1,62Ĭ10
2
-

4,59Ĭ10
2
)
*
 

5,92Ĭ10
2
 

(5,27Ĭ10
2
-

6,01Ĭ10
2
)
*
 

ʇʨʠʤʽʪʢʘ: * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ ʨ < 0,05 ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ. 

 

ʊʘʢ, ʢʽʣʴʢʽʩʪʴ E. coli ʫ II  ʛʨʫʧʽ (ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ) 

ʟʤʝʥʰʠʣʘʩ ɹʫ 8 ʨʘʟʽʚ, ʟ ʧʦʨʦʛʦʚʦʛʦ ʨʽʚʥʷ 3,33Ĭ10
5
 (ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ) ʜʦ 

4,2Ĭ10
4
ɻɽ/ʟʨʘʟʦʢ, ʘ ʫ III  ʽ IV (ʚʽʜʧʦʚʽʜʥʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʩʘʣʴʤʦʥʝʣ) - ʜʦ 

4,78Ĭ10
4
 ʽ 2,89Ĭ10

3
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʝ ʫ 7 ʽ 115 ʨʘʟʽʚ 

(ʨ Ò 0,05). ʂʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus ʟʙʽʣʴʰʠʣʘʩʴ ʫ 25 ʨʘʟʽʚ ʫ 

ʛʨʫʧʽ Vancomycin (II) ʪʘ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ ʫ ʛʨʫʧʘʭ S. enteritidis (III) ʽ     

S. typhimurium (IV) , ʟ ʨʽʚʥʷ 1,51Ĭ10
2
 ʜʦ 3,71Ĭ10

3
 ʪʘ 3,28Ĭ10

5 
ʽ 

7,64Ĭ10
8
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05 ). ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ 

Enterobacter ʪʘ Klebsiella ʫ II ʛʨʫʧʽ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 18 ʨʘʟʽʚ, ʟ ʨʽʚʥʷ 2,33Ĭ10
5
 ʜʦ 

4,24Ĭ10
6
ɻɽ/ʟʨʘʟʦʢ, ʘ ʫ III ʪʘ IV ʛʨʫʧʘʭ ʩʢʦʨʦʪʠʣʘʩʴ ʫ 434 ʽ 363 ʨʘʟʠ ʜʦ 

ʟʥʘʯʝʥʴ 5,37Ĭ10
2
 ʽ 6,42Ĭ10

2
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05). ʏʠʩʝʣʴʥʽʩʪʴ ʩʘʣʴʤʦʥʝʣ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʙʫʚ ʚʚʝʜʝʥʠʡ ʣʠʰʝ ʚʘʥʢʦʤʽʮʠʥ, ʟʙʽʣʴʰʠʣʘʩʴ ʟ 8,62Ĭ10
2
 ʜʦ 

8,31Ĭ10
3
ɻɽ/ʟʨʘʟʦʢ (ʫ 10 ʨʘʟʽʚ) ʽ ʨʽʟʢʦ ʧʽʜʚʠʱʠʣʘʩʴ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 

ʪʚʘʨʠʥʘʤʠ S. enteritidis ʜʦ 3,0Ĭ10
6
 ʽ ʜʦ 4,36Ĭ10

6
ɻɽ/ʟʨʘʟʦʢ - ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʽʥʪʘʢʪʥʠʤ ʛʨʠʟʫʥʘʤ S. typhimurium. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ III ʽ IV ʛʨʫʧʘʭ ʚʽʜʙʫʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʘʣʴʤʦʥʝʣ ʫ 3480 ʽ 5058 ʨʘʟʽʚ (ʨ Ò 0,05). ʑʦ 

ʩʪʦʩʫʻʪʴʩʷ ʢʽʣʴʢʦʩʪʽ ʧʩʝʚʜʦʤʦʥʘʜ, ʪʦ ʚʦʥʘ ʟʤʝʥʰʠʣʘʩʴ ʫ 664 ʨʘʟʠ, ʟ 2,41Ĭ10
5
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ʜʦ 3,63Ĭ10
2
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05), ʪʽʣʴʢʠ ʫ III  ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʘ ʦʪʨʠʤʘʣʘ 

S. enteritidis. ʂʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Bacteroides (fragilis, vulgatus, 

thetaiotaomicron, ovatus) ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʚʘʨʠʥ 

ʟʤʝʥʰʠʣʘʩʴ ʟ 2,54Ĭ10
5
 ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʜʦ 6,75Ĭ10

2
 ʫ II  ʛʨʫʧʽ, 5,91Ĭ10

3
 - ʫ 

III  ʛʨʫʧʽ ʽ 8,1Ĭ10
3
ɻɽ/ʟʨʘʟʦʢ - ʫ IV ʛʨʫʧʽ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʝ ʫ 

376, 43 ʽ 31 ʨʘʟ ʚʽʜʧʦʚʽʜʥʦ (ʨ Ò 0,05).  

ʇʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ ʥʘʤʠ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ   

E. faecalis, E. faecium (ʫ 394 ʨʘʟʠ) ʟ ʧʦʨʦʛʦʚʦʛʦ ʨʽʚʥʷ 1,7Ĭ10
5
 ʜʦ 

3,81Ĭ10
2
ɻɽ/ʟʨʘʟʦʢ. ʇʽʩʣʷ ʽʥʬʽʢʫʚʘʥʥʷ ʽʥʪʘʢʪʥʠʭ ʛʨʠʟʫʥʽʚ ʩʘʣʴʤʦʥʝʣʦʶ 

ʝʥʪʝʨʠʪʽʜʽʩ ʢʽʣʴʢʽʩʪʴ ʝʥʪʝʨʦʢʦʢʽʚ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 7,04Ĭ10
4
, ʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʩʘʣʴʤʦʥʝʣʠ ʪʽʬʽʤʫʨʽʫʤ ï ʜʦ 1,3Ĭ10
2
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʪʠʩʪʠʯʥʦʤʫ 

ʟʤʝʥʰʝʥʥʶ ʫ 2 ʽ 1308 ʨʘʟʽʚ (ʨ Ò 0,05). 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ (II 

ʛʨʫʧʘ), S. enteritidis (III ʛʨʫʧʘ) ʽ S. typhimurium ( IV ʛʨʫʧʘ) ʢʽʣʴʢʽʩʪʴ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ Peptostreptococcus anaerobius ʟ ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʚʥʷ 1,6Ĭ10
5
 ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʥʠʟʠʣʘʩʴ ʜʦ 5,29Ĭ10
2
, 2,64Ĭ10

2
 ʽ 5,92Ĭ10

2
ɻɽ/ʟʨʘʟʦʢ 

(ʨ Ò 0,05), ʪʦʙʪʦ ʫ ʛʨʫʧʘʭ II, III, IV ʚʽʜʙʫʣʦʩʴ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʝʧʪʦʢʦʢʽʚ ʫ 303, 606 ʽ 270 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ.  

 

5.2 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣ ʪʘ 

ʩʘʣʴʤʦʥʝʣ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʘʥʢʦʤʽʮʠʥʦʤ 

 

ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʨʝʟʫʣʴʪʘʪʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʱʫʨʘʤ S. enteritidis ʽ S. typhimurium ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʚʘʥʢʦʤʮ̔ʠʥʫ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʙʽʣʴʰ ʨʽʟʢʦʾ ʟʤʽʥʠ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʥʽʞ ʧʨʠ ʚʚʝʜʝʥʥʽ ʽʥʬʝʢʮʽʡʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʙʝʟ 

ʧʨʠʡʦʤʫ ʘʥʪʠʙʽʦʪʠʢʽʚ. 

ʊʘʢ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ III ʛʨʫʧʠ (S. enteritidis) ʟ V ʛʨʫʧʦʶ (Vancomycin+  

S. enteritidis) ʢʽʣʴʢʽʩʪʴ E. coli ʟʨʦʩʪʘʣʘ ʟʽ ʟʥʘʯʝʥʴ 4,78ʭ10
4 
ʜʦ 
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7,91ʭ10
6
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʫ 165 ʨʘʟʽʚ 

(ʨʠʩ.5.1).  

 

ʈʠʩ. 5.1. ɿʤʽʥʘ ʩʢʣʘʜʫ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʩʘʣʴʤʦʥʝʣ. 

 

ɺ VI ʛʨʫʧʽ, ʚ ʷʢʽʡ ʱʫʨʠ ʦʪʨʠʤʫʚʘʣʠ ʚʘʥʢʦʤʽʮʠʥ, ʘ ʧʽʩʣʷ ʽʥʬʽʢʫʚʘʣʠʩʷ 

ʩʘʣʴʤʦʥʝʣʦʶ ʪʽʬʽʤʫʨʽʫʤ, ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʨʦʜʫ ʩʢʣʘʜʘʣʘ 

3,67ʭ10
5
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ IV ʛʨʫʧʦʶ ʫ 127 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʜʝ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 2,89ʭ10
3
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05). ʇʨʦʪʝ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʙʽʦʪʠ ʪʚʘʨʠʥ, ʷʢʽ ʙʫʣʠ ʽʥʬʽʢʦʚʘʥʽ ʪʽʣʴʢʠ 

ʩʘʣʴʤʦʥʝʣʦʶ ʝʥʪʝʨʠʪʽʜʽʩ (III ʛʨʫʧʘ), ʪʘ ʛʨʫʧʠ, ʜʝ ʱʫʨʠ ʦʪʨʠʤʫʚʘʣʠ 

ʚʘʥʢʦʤʽʮʠʥ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʩʘʣʴʤʦʥʝʣʦʶ (V ʛʨʫʧʘ), ʚʠʷʚʣʝʥʦ, ʱʦ ʯʠʩʝʣʴʥʽʩʪʴ 

ʧʨʦʪʝʾʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 430 ʨʘʟʽʚ, ʟ ʧʦʢʘʟʥʠʢʽʚ 3,28ʭ10
5
 ʜʦ 

7,62ʭ10
3
ɻɽ/ʟʨʘʟʦʢ. ʉʪʘʪʠʩʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ S. typhimurium 

ʟʫʤʦʚʠʣʦ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Proteus ʫ VI ʛʨʫʧʽ ʜʦ 

3,41ʭ10
1
ɻɽ/ʟʨʘʟʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ IV ʛʨʫʧʦʶ (Vancomycin+S. typhimurium), ʜʝ 

ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʙʘʢʪʝʨʽʡ ʩʪʘʥʦʚʠʣʘ 7,81ʭ10
7
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05) (ʪʘʙʣ. 5.2). 

ʂʦʣʦʥʽʟʘʮʽʡʥʘ  

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʅʝʤʘʻ ʢʦʣʦʥʽʟʘʮʽʡʥʦʾ 

 ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 
ʉʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʘ 

 ʽʥʬʝʢʮʽʷ 
ɺʚʝʜʝʥʥʷ 

 ʩʘʣʴʤʦʥʝʣ 
ɺʚʝʜʝʥʥʷ 

 ʩʘʣʴʤʦʥʝʣ 

ʅʝʤʘʻ 
 ʢʦʣʦʥʽʟʘʮʽʾ 

ʚʘʥʢʦʤʽʮʠʥ 

ʈʝʜʫʢʮʽʷ  
ʤʽʢʨʦʙʽʦʪʠ 

ʂʦʣʦʥʽʟʘʮʽʷ S.tnteritidis  ̔ 

S.typhimurium ʪʘ  

ʨʦʟʚʠʪʦʢ ʉɯɿʂ 

ɿʤʽʥʘ ʩʢʣʘʜʫ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ 

Salmonella spp. 

E.coli 

P.aeruginosa 

Enterobacter spp. 

Klebsiella spp. 

Bacteroides spp. 

E.faecalis, E.faecium, 

Proteus spp. 

Peptostreptococcus 

anaerobius, 
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ʊʘʙʣʠʮʷ 5.2 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ S. enteritidis ʽ 

S. typhimurium ʦʢʨʝʤʦ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʘʥʢʦʤʽʮʠʥʦʤ 

ʇʨʝʜʩʪʘʚʥʠʢʠ 

ʤʽʢʨʦʙʽʦʪʠ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

III  

S. enteritidis 

(n=15) 

IV 

S.typhimurium 

(n=15) 

V 

Vancomycin+ 

S. enteritidis 

(n=15) 

VI 

Vancomycin+ 

S.typhimurium 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75)) 

E. coli 

4,78Ĭ10
4
 

(3,94Ĭ10
4
-

5,52Ĭ10
4
) 

2,89Ĭ10
3
 

(2,34Ĭ10
3
-

3,16Ĭ10
3
) 

7,91Ĭ10
6
 

(6,53Ĭ10
6
-

8,88Ĭ10
6
)
*
 

3,67Ĭ10
5
 

(3,30Ĭ10
5
-

4,56Ĭ10
5
)
*
 

Proteus spp. 

3,28Ĭ10
5
 

(7,89Ĭ10
4
-

4,57Ĭ10
5
) 

7,81Ĭ10
7
 

(6,12Ĭ10
7
-

9,19Ĭ10
7
) 

7,62Ĭ10
3
 

(6,43Ĭ10
3
-

5,03Ĭ10
4
)
*
 

3,41Ĭ10
1
 

(3,15Ĭ10
1
-

4,2Ĭ10
1
)
*
 

Enterobacter spp. 

ʽ Klebsiella spp. 

5,37Ĭ10
2 

(4,48Ĭ10
2
-

5,95Ĭ10
2
) 

6,42Ĭ10
2
 

(6,03Ĭ10
2
-

7,17Ĭ10
2
) 

1,25Ĭ10
6
 

(9,94Ĭ10
5
-

1,98Ĭ10
6
)
*
 

7,07Ĭ10
6
 

(3,98Ĭ10
6
-

8,18Ĭ10
6
)
*
 

Salmonella spp. 

3,0Ĭ10
6
 

(1,49Ĭ10
6
-

4,51Ĭ10
6
) 

4,36Ĭ10
5
 

(4,09Ĭ10
5
-

4,66Ĭ10
5
) 

2,65Ĭ10
7
 

(2,44Ĭ10
7
-

2,81Ĭ10
7
)
*
 

5,64Ĭ10
7
 

(4,32Ĭ10
7
-

7,65Ĭ10
7
)
*
 

P. aeruginosa 

3,63Ĭ10
2
 

(2,87Ĭ10
2
-

5,24Ĭ10
2
) 

3,52Ĭ10
5
 

(2,94Ĭ10
5
-

3,87Ĭ10
5
) 

2,28Ĭ10
6
 

(3,13Ĭ10
5
-

3,16Ĭ10
6
)
*
 

1,72Ĭ10
6
 

(1,51Ĭ10
6
-

1,88Ĭ10
6
)
*
 

Bacteroides spp. 

5,91Ĭ10
3
 

(1,08Ĭ10
3
-

7,08Ĭ10
3
) 

8,1Ĭ10
3
 

(7,78Ĭ10
3
-

8,28Ĭ10
3
) 

1,96Ĭ10
2
 

(1,47Ĭ10
2
-

2,23Ĭ10
2
)
*
 

2,79Ĭ10
2
 

(2,21Ĭ10
2
-

4,54Ĭ10
2
)
*
 

E. faecalis ʽ       

E. faecium 

7,04Ĭ10
4
 

(4,50Ĭ10
4
-

7,76Ĭ10
4
) 

3,81Ĭ10
1
 

(3,62Ĭ10
1
-

3,17Ĭ10
2
) 

3,15Ĭ10
1
 

(3,04Ĭ10
1
-

3,41Ĭ10
1
)
*
 

1,62Ĭ10
2
 

(7,43Ĭ10
1
-

5,43Ĭ10
2
)
*
 

Peptostreptoco-

ccus anaerobius 

2,64Ĭ10
2 

(1,62Ĭ10
2
-

4,59Ĭ10
2
) 

5,92Ĭ10
2
 

(5,27Ĭ10
2
-

6,01Ĭ10
2
) 

2,38Ĭ10
1
 

(2,2Ĭ10
1
-

2,47Ĭ10
1
)
*
 

3,14Ĭ10
1
 

(2,89Ĭ10
1
-

5,15Ĭ10
1
)
*
 

ʇʨʠʤʽʪʢʘ: * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ ʨ < 0,05 ʚʽʜʥʦʩʥʦ 

ʛʨʫʧ S. enteritidis  ̔S. typhimurium. 

 

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʨʘʞʝʥʥʽ ʛʨʠʟʫʥʽʚ S. enteritidis ʽ S. typhimurium ʥʘ ʪʣʽ 

ʧʝʨʝʜʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ 

Enterobacter ʽ Klebsiella. ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ III (S. enteritidis), ʚ ʷʢʽʡ 

ʚʠʷʚʣʝʥʦ 5,37ʭ10
2
ɻɽ/ʟʨʘʟʦʢ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Enterobacter ʽ Klebsiella, ʫ ʛʨʫʧʽ V 
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ʯʠʩʣʦ ʮʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟʨʦʩʣʦ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ (1,25ʭ10
6
ɻɽ/ʟʨʘʟʦʢ); ʚ 

ɯV ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʩʘʣʴʤʦʥʝʣʠ S. typhimurium, ʪʘ ʚ VI ʛʨʫʧ,̔ ʷʢʘ 

ʦʪʨʠʤʘʣʘ ʩʘʣʴʤʦʥʝʣʠ ʪʽʬʽʤʫʨʽʫʤ ʽ ʚʘʥʢʦʤʽʮʠʥ, ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ 

ʝʥʪʝʨʦʙʘʢʪʝʨ ʽ ʢʣʝʙʩʽʻʣ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʠʣʘʩʴ ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ, ʟ ʨʽʚʥʷ 

6,42ʭ10
2
 ʜʦ 7,07ʭ10

6
ɻɽ/ʟʨʘʟʦʢ (ʨ < 0,05). 

ɺʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ ʩʘʣʴʤʦʥʝʣ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʦʩʪʘʥʥʽʭ ʫ 

ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ ʪʚʘʨʠʥ. ʊʘʢ, ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ S. enteritidis 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ V ʛʨʫʧʽ ʜʦ 2,65ʭ10
7
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʫ 9 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ III 

ʛʨʫʧʽ (3,0ʭ10
6
ɻɽ/ʟʨʘʟʦʢ). ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 

ʛʨʫʧʘʭ S. typhimurium (4,36ʭ10
5
ɻɽ/ʟʨʘʟʦʢ) ʪʘ Vancomycin+S. typhimurium 

(5,64ʭ10
7
ɻɽ/ʟʨʘʟʦʢ), ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʩʘʣʴʤʦʥʝʣʠ ʪʽʬʽʤʫʨʽʫʤ ʫ 

VI ʛʨʫʧʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʫ 129 ʨʘʟʽʚ (ʨ Ò 0, 05). 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣ ʟ 

ʚʘʥʢʦʤʽʮʠʥʦʤ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʚʤʽʩʪʫ        

P. aeruginosa. ʊʘʢ, ʫ V ʛʨʫʧʽ ʨʽʚʝʥʴ ʧʩʝʚʜʦʤʦʥʘʜ ʙʫʚ ʫ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ 

ʙʽʣʴʰʠʤ (2,28ʭ10
6
ɻɽ/ʟʨʘʟʦʢ), ʥʽʞ ʫ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʘʣʠ ʪʽʣʴʢʠ S. enteritidis 

(4,12ʭ10
1
ɻɽ/ʟʨʘʟʦʢ). ʆʜʥʘʢ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚʽʜ VI ʛʨʫʧʠ, ʧʦʢʘʟʫʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ P. aeruginosa ʫ 5 ʨʘʟʽʚ, ʟ ʨʽʚʥʷ 3,52ʭ10
5 
(IV 

ʛʨʫʧʘ) ʜʦ 1,72ʭ10
6
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05). 

ɺʚʝʜʝʥʥʷ S. enteritidis ʽ S. typhimurium ʟ ʚʘʥʢʦʤʽʮʠʥʦʤ ʤʘʣʦ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʤʽʢʨʦʙʽʦʤ ʢʠʰʝʯʥʠʢʘ ʽ ʟʫʤʦʚʠʣʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Bacteroides. ʊʘʢ, ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ V 

ʛʨʫʧʽ ʩʢʣʘʚ 1,96ʭ10
2
ɻɽ/ʟʨʘʟʦʢ, ʪʦʜʽ ʷʢ ʚ III ʛʨʫʧʽ (S. enteritidis) ʚʽʥ ʩʪʘʥʦʚʠʚ 

5,91ʭ10
3
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʟʤʝʥʰʝʥʥʶ ʫ 30 ʨʘʟʽʚ. 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʚ IV ʪʘ VI ʛʨʫʧʘʭ. ʏʠʩʝʣʴʥʽʩʪʴ ʙʘʢʪʝʨʦʾʜʽʚ ʚ 

ʛʨʫʧʽ Vancomycin+S. typhimurium ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 29 ʨʘʟʽʚ, ʜʦ ʟʥʘʯʝʥʴ 

2,79ʭ10
2
ɻɽ/ʟʨʘʟʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ S. typhimurium, ʜʝ ʢʽʣʴʢʽʩʪʴ 

Bacteroides spp. ʜʦʨʽʚʥʶʚʘʣʘ 8,1ʭ10
3
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05). 

ɿʤʽʥʠ ʢʠʰʢʦʚʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʨʽʟʢʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʝʥʪʝʨʦʢʦʢʽʚ. ʊʘʢ, ʷʢʱʦ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʘʩʴ 
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ʣʠʰʝ S. enteritidis, ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʘʣʘ 7,04ʭ10
4
ɻɽ/ʟʨʘʟʦʢ, ʪʦ ʫ ʛʨʠʟʫʥʽʚ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʚʘʥʢʦʤʽʮʠʥ ʟ S. ʝnteritidis, ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 

3,15ʭ10
1
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ ʤʝʥʰʝ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ IV ʛʨʫʧʽ, ʜʝ ʢʽʣʴʢʽʩʪʴ E. faecalis  ̔

E. faecium ʩʢʣʘʜʘʣʘ 3,81ʭ10
1
ɻɽ/ʟʨʘʟʦʢ, ʚ VI ʛʨʫʧʽ ʧʨʠ ʚʚʝʜʝʥʥʽ S. typhimurium 

ʽ ʚʘʥʢʦʤʽʮʠʥʫ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʚʠʜʫ ʟʙʽʣʴʰʠʚʩʷ ʫ 4 ʨʘʟʠ, ʜʦ 

ʟʥʘʯʝʥʴ 1,62ʭ10
2
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ ʚʘʥʢʦʤʽʮʠʥʫ ʽ 

S. enteritidis (V ʛʨʫʧʘ) ʚʠʢʣʠʢʘʣʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

Peptostreptococcus anaerobius ʜʦ 2,38ʭ10
1
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʤʝʥʰʝ ʚ 11 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ III ʛʨʫʧʦʶ (S. enteritidis). 

ɯʥʬʽʢʫʚʘʥʥʷ ʱʫʨʽʚ S. typhimurium ʥʘ ʪʣʽ ʧʝʨʝʜʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ ʪʘʢʦʞ 

ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʨʽʚʥʷ ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʽʚ ʚ VI ʛʨʫʧʽ - 3,14ʭ10
1
ɻɽ/ʟʨʘʟʦʢ, 

ʱʦ ʫ 18 ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʫ IV ʛʨʫʧʽ (Vancomycin+S. typhimurium), ʜʝ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 5,92ʭ10
2
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05). 

 

5.3 ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ 

ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʩʘʣʴʤʦʥʝʣ, ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ 

B. fragilis 

 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ B. fragilis ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʨʘʞʝʥʽ 

ʟʤʽʥʠ ʤʽʢʨʦʙʽʦʤʫ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ. 

ʊʘʢ, ʚ ʛʨʫʧʽ VII  ʧʨʠ ʩʫʤʽʩʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, ʩʘʣʴʤʦʥʝʣ ʽ 

ɺ. fragilis ʨʽʚʝʥʴ E. coli ʟʥʘʯʥʦ ʟʥʠʟʠʚʩʷ ʟ 7,91ʭ10
6
 ʜʦ 3,16ʭ10

2
ɻɽ/ʟʨʘʟʦʢ, 

ʘʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʽ ʚ VIII ʛʨʫʧʽ (Vancomycin+ 

S. typhimurium+B. fragilis), ʜʝ ʢʽʣʴʢʽʩʪʴ ʝʰʝʨʽʭʽʡ ʪʘʢʦʞ ʟʤʝʥʰʫʚʘʣʘʩʷ ʟ 

3,67ʭ10
5
 ʜʦ 4,64ʭ10

2
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05) (ʪʘʙʣ. 5.3).  
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ʊʘʙʣʠʮʷ 5.3 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʧʨʠʩʪʽʥʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʩʘʣʴʤʦʥʝʣ, ʚʘʥʢʦʤʽʮʠʥʫ ʪʘ            

B. fragilis 

ʐʪʘʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ɻʨʫʧʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

V 

Vancomycin+ 

S. enteritidis 

(n=15) 

VI  

Vancomycin+ 

S.typhimurium 

(n=15) 

VII  

Vancomycin+ 

S.enteritidis+ 

B. fragilis 

(n=15) 

VIII 

Vancomycin+ 

S.typhimurium+

B. fragilis 

(n=15) 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (Me (Q25-Q75)) 

E. coli 7,91Ĭ10
6
 

(6,53Ĭ10
6
-

8,88Ĭ10
6
) 

3,67Ĭ10
5
 

(3,30Ĭ10
5
-

4,56Ĭ10
5
) 

3,16Ĭ10
2
 

(2,33Ĭ10
2
-

3,84Ĭ10
2
)
*
 

4,64Ĭ10
2
 

(3,97Ĭ10
2
-

4,96Ĭ10
2
)
*
 

Proteus spp. 7,62Ĭ10
3
 

(6,43Ĭ10
3
-

5,03Ĭ10
4
) 

3,41Ĭ10
1
 

(3,15Ĭ10
1
-

4,2Ĭ10
1
) 

9,88Ĭ10
1 

(5,05Ĭ10
1
-

21,3Ĭ10
1
)
*
 

1,47Ĭ10
2
 

(1,28Ĭ10
2
-

2,18Ĭ10
2
)
*
 

Enterobacter spp. ̔  

Klebsiella spp. 

1,25Ĭ10
6
 

(9,94Ĭ10
5
-

1,98Ĭ10
6
) 

7,07Ĭ10
6
 

(3,98Ĭ10
6
-

8,18Ĭ10
6
) 

4,86Ĭ10
2
 

(2,38Ĭ10
2
-

7,18Ĭ10
2
)
*
 

4,23Ĭ10
2
 

(3,98Ĭ10
2
-

4,43Ĭ10
2
)
*
 

Salmonella spp. 2,65Ĭ10
7
 

(2,44Ĭ10
7
-

2,81Ĭ10
7
) 

5,64Ĭ10
7
 

(4,32Ĭ10
7
-

7,65Ĭ10
7
) 

7,06Ĭ10
1
 

(6,62Ĭ10
1
-

7,89Ĭ10
1
)
*
 

2,49Ĭ10
2
 

(2,41Ĭ10
2
-

3,17Ĭ10
2
)
*
 

P.aeruginosa 2,28Ĭ10
6
 

(3,13Ĭ10
5
-

3,16Ĭ10
6
) 

1,72Ĭ10
6
 

(1,51Ĭ10
6
-

1,88Ĭ10
6
) 

2,22Ĭ10
2
 

(1,84Ĭ10
2
-

2,26Ĭ10
2
)
*
 

6,84Ĭ10
2 

(4,33Ĭ10
2
-

7,93Ĭ10
2
)
*
 

Bacteroides spp. 1,96Ĭ10
2
 

(1,47Ĭ10
2
-

2,23Ĭ10
2
) 

2,79Ĭ10
2
 

(2,21Ĭ10
2
-

4,54Ĭ10
2
) 

9,2Ĭ10
5
 

(8,86Ĭ10
5
-

9,43Ĭ10
5
)
*
 

6,76Ĭ10
6
 

(6,03Ĭ10
6
-

9,02Ĭ10
6
)
*
 

E. faecalis ʽ         

E. faecium 

3,15Ĭ10
1
 

(3,04Ĭ10
1
-

3,41Ĭ10
1
) 

1,62Ĭ10
2
 

(7,43Ĭ10
1
-

5,43Ĭ10
2
) 

5,27Ĭ10
2
 

(4,46Ĭ10
2
-

5,99Ĭ10
2
)
*
 

5,01Ĭ10
2
 

(4,07Ĭ10
2
-

6,18Ĭ10
2
) 

Peptostreptoco- 

ccus anaerobius 

2,38Ĭ10
1
 

(2,2Ĭ10
1
-

2,47Ĭ10
1
) 

3,14Ĭ10
1
 

(2,89Ĭ10
1
-

5,15Ĭ10
1
) 

2,0Ĭ10
1
 

(1,44Ĭ10
1
-

2,21Ĭ101) 

2,85Ĭ10
2
 

(2,53Ĭ10
2
-

3,16Ĭ10
2
)
*
 

ʇʨʠʤʽʪʢʘ: * - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʽʚ Ò 0,05 ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧ Vancomycin+S. enteritidis  ̔Vancomycin+S. typhimurium. 

 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ V ʪʘ VII  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʛʨʫʧ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʤʝʥʰʝʥʥʷ Proteus spp. ʫ 77 ʨʘʟʽʚ: ʟ 7,62ʭ10
3 
ʜʦ 

9,88ʭ10
1
ɻɽ/ʟʨʘʟʦʢ. ʇʨʦʪʝ ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ VI ʪʘ VIII  ʛʨʫʧ, ʥʘʚʧʘʢʠ, 
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ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʨʦʜʫ ʫ 4 ʨʘʟʠ: ʟ 

3,41ʭ10
1 
ʜʦ

 
1,47ʭ10

2
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05).  

ɺʚʝʜʝʥʥʷ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis ʽ ɺ. fragilis ʟʫʤʦʚʠʣʦ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Enterobacter spp. ʽ Klebsiella spp. ʚ VII  ʛʨʫʧʽ ʜʦ 

4,86ʭ10
2
ɻɽ/ʟʨʘʟʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʚʘʥʢʦʤʽʮʠʥ 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ S. enteritidis (1,25ʭ10
6
ɻɽ/ʟʨʘʟʦʢ). ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʽ ʽ ʚ VIII ʛʨʫʧʽ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ ʽ ʢʣʝʙʩʽʻʣ ʟʤʝʥʰʠʣʘʩʴ ʜʦ 

4,23ʭ10
2
ɻɽ/ʟʨʘʟʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ VI ʛʨʫʧʦʶ, ʚ ʷʢʽʡ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 

7,07ʭ10
6
ɻɽ/ʟʨʘʟʦʢ (ʨ Ò 0,05). 

ʇʦʢʘʟʦʚʦ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ɺ. fragilis ʥʘ ʪʣʽ ʧʝʨʝʜʦʙʨʦʙʢʠ 

ʚʘʥʢʦʤʽʮʠʥʦʤ ʪʘ ʽʥʬʽʢʫʚʘʥʥʽ ʩʘʣʴʤʦʥʝʣʘʤʠ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ Salmonella spp. 

ʨʽʟʢʦ ʟʤʝʥʰʠʣʘʩʴ ʚ VII  ʛʨʫʧʽ (Vancomycin+S. enteritidis+B. fragilis) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ V ʛʨʫʧʦʶ (Vancomycin+S. enteritidis) ʟ 2,65ʭ10
7 
ʜʦ 

7,06ʭ10
1
ɻɽ/ʟʨʘʟʦʢ, ʘ ʚ VIII  ʛʨʫʧʽ (Vancomycin+S. typhimurium+B. fragilis) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ VI (Vancomycin+S. typhimurium) ï ʟ 5,64ʭ10
7 
ʜʦ 

2,49ʭ10
2
ɻɽ/ʟʨʘʟʦʢ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʪʘʢʦʞ ʧʦʢʘʟʫʶʪʴ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

P. aeruginosa ʫ ʛʨʫʧʘʭ Vancomycin + S. enteritidis + B. fragilis ʽ Vancomycin + 

S. typhimurium + B. fragilis ʟʽ ʟʥʘʯʝʥʴ 2,28ʭ10
6
 (V ʛʨʫʧʘ) ʜʦ 2,22ʭ10

2
ɻɽ/ʟʨʘʟʦʢ 

(VII ʛʨʫʧʘ) ʽ ʟ 1,72ʭ10
6
 (VI ʛʨʫʧʘ) ʜʦ 6,84ʭ10

2
ɻɽ/ʟʨʘʟʦʢ (VIII ʛʨʫʧʘ), ʱʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʝ ʫ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ (ʨ Ò 0,05). 

ʇʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ VII ʪʘ VIII  ʛʨʫʧ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʢʽʣʴʢʽʩʥʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʜʫ Bacteroides ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʚ ʫ 

ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ. ʊʘʢ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis ʪʘ 

B. fragilis ʯʠʩʝʣʴʥʽʩʪʴ ʮʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʜʦ 9,2ʭ10
5
ɻɽ/ʟʨʘʟʦʢ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʜʘʚʘʣʠ ʪʘʢʫ ʞ ʩʘʤʫ ʩʫʤʽʰ, ʘʣʝ ʙʝʟ ʙʘʢʪʝʨʦʾʜʽʚ 

(1,96ʭ10
2
ɻɽ/ʟʨʘʟʦʢ). ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʽ ʚ VIII ʛʨʫʧʽ 

(Vancomycin+S. typhimurium+B. fragilis), ʚ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ Bacteroides spp. 

ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʜʦ 6,76ʭ10
6
ɻɽ/ʟʨʘʟʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ VI ʛʨʫʧʦʶ 
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(Vancomycin+S. typhimurium), ʜʝ ʮʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 2,79ʭ10
2
ɻɽ/ʟʨʘʟʦʢ 

 (ʨ Ò 0,05). 

ʇʨʦʪʝ ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ E. faecalis ʽ E. faecium ʫ 

ʧʨʠʩʪʽʥʢʦʚʽʡ ʤʽʢʨʦʙʽʦʪʽ ʱʫʨʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʣʠʰʝ ʚ VII ʛʨʫʧʽ 

(Vancomycin+S. enteritidis+B. fragilis) ʜʦ 5,27Ĭ10
2
ɻɽ/ʟʨʘʟʦʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʫʧʦʶ Vancomycin+S. enteritidis (3,15Ĭ10
1
ɻɽ/ʟʨʘʟʦʢ), ʽ ʧʦʢʘʟʫʚʘʣʘ 

ʩʪʘʪʠʩʪʠʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʫ 17 ʨʘʟʽʚ (ʨ Ò 0,05). 

ɯʥʬʽʢʫʚʘʥʥʷ ʱʫʨʽʚ S. typhimurium ʥʘ ʪʣʽ ʧʝʨʝʜʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ 

ʧʨʠ ʩʫʤʽʩʥʦʤʫ ʚʚʝʜʝʥʥʽ B. fragilis ʟʫʤʦʚʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ Peptostreptococcus anaerobius ʜʦ 2,85Ĭ10
2
ɻɽ/ʟʨʘʟʦʢ (VIII  

ʛʨʫʧʘ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ VI ʛʨʫʧʦʶ (Vancomycin+ S. typhimurium), ʜʝ ʮʝ 

ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʣʦ 3,14Ĭ10
1
ɻɽ/ʟʨʘʟʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʪʠʩʪʠʯʥʦʤʫ 

ʟʙ̔ʣʴʰʝʥʥʶ ʫ 9 ʨʘʟʽʚ (ʨ Ò 0,05). 

 

5.4 Cʪʫʧʽʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚ ʛʨʫʧʘʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʤʝʪʦʜʦʤ ʇʃʈ  

 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʛʨʫʧʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ Spearman (R). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚ ʛʨʫʧʽ IV ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʨʥʘ ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ E. faecalis, 

E. faecium ʽ Proteus spp. (R = -0,72), ʧʦʤʽʨʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

Bacteroides spp. ʽ Salmonella spp. (R = -0,67), E. faecalis, E. faecium ʽ Proteus 

spp. (R = -0,71), Peptostreptococcus anaerobius ʽ Enterobacter spp.  (R = -0,68). 

ʊʘʢʦʞ ʩʠʣʴʥʘ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ Proteus spp. ʽ Peptostreptococcus 

anaerobius (R = 0,79) ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ V ʛʨʫʧʽ ʪʚʘʨʠʥ (ʨ Ò 0,05). ʉʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤʠ ʙʫʣʠ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚ VI ʛʨʫʧʽ, ʜʝ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʘʚ 

ʧʦʤʽʨʥʫ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ E. coli ʪʘ E. faecalis ʽ E. faecium (R = 0,71), ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʩʠʣʴʥʘ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʤʽʞ P. aeruginosa ʽ 

Peptostreptococcus anaerobius (R = 0,87) (ʨ Ò 0,05). ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 
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ʘʥʘʣʽʟʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʚʝʜʝʥʥʷ Salmonella enteritidis ʽ Salmonella 

typhimurium, ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʨʦʩʪʘʥʥʷ E. coli, P. aeruginosa, Proteus spp., Enterobacter spp., 

Salmonella spp., ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʛʥʽʯʫʶʪʴ ʟʨʦʩʪʘʥʥʷ  E. faecalis, E. 

faecium, Bacteroides spp., Peptostreptococcus anaerobius, ʱʦ ʜʦʚʦʜʠʪʴ 

ʝʪʽʦʣʦʛʽʶ ʩʘʣʴʤʦʥʝʣʘ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʆʮʽʥʢʘ ʩʪʫʧʝʥ ̫ʚʟʘʻʤʦʟʚ'ʷʟʢʫ 

ʤʽʞ VII ʽ VIII ʛʨʫʧʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʚ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʷʤʘ ʧʦʤʽʨʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʯʠʩʣʦʤ E. coli ʽ Peptostreptococcus anaerobius 

(R = 0,73 ʽ R = 0,69), ʘ ʪʘʢʦʞ ʩʠʣʴʥʘ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʚ VIII ʛʨʫʧʽ ʤʽʞ  

Proteus spp. ʽ Salmonella spp. (R = 0,9). ʇʦʤʽʨʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʴʦʤʽʡ ʛʨʫʧʽ ʤʽʞ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ Enterobacter spp., 

Klebsiella spp. ʽ Peptostreptococcus anaerobius (R = -0,68), Enterobacter spp., 

Klebsiella spp. ʽ Salmonella spp.   (R = -0,66), ʘ ʪʘʢʦʞ ʫ ʚʦʩʴʤʽʡ ʛʨʫʧʽ ʤʽʞ 

Bacteroides spp. ʽ Peptostreptococcus anaerobius (R = -0,73). ɼʘʥʽ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʚʝʜʝʥʥʷ ʙʘʢʪʝʨʦʾʜʽʚ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘ ̒ʥʘ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʛʨʫʧʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʠʚʦʜʷʯʠ 

ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʝʰʝʨʠʭʽʡ, ʝʥʪʝʨʦʙʘʢʪʝʨʽʚ, ʢʣʝʙʩʽʻʣ ʽ ʩʘʣʴʤʦʥʝʣ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʘʥʪʠʙʽʦʪʠʢʦ-ʽʥʜʫʢʦʚʘʥʽ ʟʤʽʥʠ ʤʽʢʨʦʙʽʦʪʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʚʤʽʩʪʽ ʢʠʰʝʯʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʙʘʢʪʝʨʦʾʜʽʚ, 

ʝʥʪʝʨʦʢʦʢʽʚ, ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʢʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥ ̫ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ, ʧʨʦʪʝʾʚ, 

ʢʣʝʙʩʽʻʣ ʽ ʩʘʣʴʤʦʥʝʣ. ɺʚʝʜʝʥʥ ̫S. enteritidis ʽ S. typhimurium ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ  ʯʠʩʝʣʴʥʦʩʪʽ P. aeruginosa, E. faecalis, E. faecium, Enterobacter 

spp., Klebsiella spp., Peptostreptococcus anaerobius. ʇʨʠ ʚʚʝʜʝʥʥʽ S. enteritidis ʽ 

S. typhimurium, ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʚʠʥʠʢʘʻ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ Salmonella spp., E. coli, P. aeruginosa, Enterobacter spp., 

Klebsiella spp., ʘ ʪʘʢʦʞ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ Bacteroides spp., 

E. faecalis, E. faecium, Proteus spp., Peptostreptococcus anaerobius. ɺʚʝʜʝʥʥʷ 

B. fragilis ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ S. enteritidis ʘʙʦ 

S. typhimurium ʥʘ ʪʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʘʥʢʦʤʽʮʠʥʦʤ, ʩʧʨʠʯʠʥʷʣʦ 
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ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ Salmonella spp., E. coli, P. aeruginosa, Proteus spp., 

Enterobacter spp. ʽ Klebsiella spp., ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ   Bacteroides spp., 

E. faecalis, E. faecium ʽ Peptostreptococcus anaerobius. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʽ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 

ʨʦʙʦʪʘʭ [267-270]. 
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ʈʆɿɼɯʃ 6 

ʈʆɿʇʆɼɯʃ ʂʃʖʏʆɺʀʍ ɯʄʋʅʆʈɽɻʋʃʗʊʆʈʅʀʍ ɹɸʂʊɽʈɯʁ ɯ ɰʍ 

ɺʇʃʀɺ ʅɸ ʊʈɸʅʉʂʈʀʇʎɯʁʅʋ ɸʂʊʀɺʅɯʉʊʔ ɻɽʅɯɺ FOXP 3 ɯ 

RORYT ɺ ʂʀʐʂʆɺʆ-ɸʉʆʎɯʁʆɺɸʅɯʁ ʃɯʄʌʆɰɼʅɯʁ ʊʂɸʅʀʅɯ 

ʑʋʈɯɺ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ 16S rDNA ʥʘʤ ʚʜʘʣʦʩʷ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʚʘʥʢʦʤʮ̔ʠʥʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ Faecalibacterium prausnitzii (ʨ Ò 0,0017) 

(ʨʠʩ. 6.3), Akkermansia muciniphila (ʨ Ò 0,0001) (ʨʠʩ. 6.2); ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ 

ʙʘʢʪʝʨʽʡ ʨʦʜʫ Clostridium cluster IV (ʨ Ò 0,0046) (ʨʠʩ. 6.5) ʽ 

Bacteroides+Prevotella (ʨ Ò 0,0005) (ʨʠʩ. 6.4) ʟʥʠʞʫʚʘʣʦʩʷ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦ. 

ɿʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Clostridium cluster IV ʥʘʤʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʘ. ɸʣʝ 

ʧʨʦʪʠʣʝʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʪʦʩʦʚʥʦ Segmented filamentous 

bacteria, ʾʭ ʨʽʚʝʥʴ ʚ ʮʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ 

(ʨ Ò 0,0001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 6.1).  
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ʈʠʩ. 6.1. ɺ̔ ʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Segmented filamentous 

bacteria ʧʦ 16S rDNA ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis  ̔S. typhimurium 

(ʨ Ò 0,0001). 
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ʈʠʩ. 6.2. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Akkermansia muciniphila ʧʦ 

16S rDNA ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis  ̔ S. typhimurium (ʨ Ò 

0,0001). 
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ʈʠʩ. 6.3.  ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Faecalibacterium prausnitzii 

ʧʦ 16S rDNA ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis  ̔S. typhimurium (ʨ Ò 

0,0001). 
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ʈʠʩ. 6.4. ɺ̔ ʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Bacteroides + Prevotella ʧʦ 

16S rDNA ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis  ̔S. typhimurium (ʨ Ò 0,001). 
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ʈʠʩ. 6.5. ɺ̔ ʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Clostridium cluster IV ʧʦ 16S 

rDNA ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis  ̔S. typhimurium (ʨ Ò 0,0046). 
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ʊʘʢʦʞ ʧʨʠ ʽʥʬʽʢʫʚʘʥʥʽ ʱʫʨʽʚ S. enteritidis ʽ S. typhimurium ʚ ʛʨʫʧʘʭ III  ʽ 

IV ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ A. muciniphila (ʨ Ò 0,0001; ʨ Ò 0,0001) (ʨʠʩ. 6.2) ʽ 

Bacteroides+Prevotella (ʨ Ò 0,0002; ʨ Ò 0,0002) (ʨʠʩ. 6.4), ʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ SFB (ʨ Ò 0,0001) (ʨʠʩ. 6.1) ʟʨʦʩʪʘʣʘ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ. ʆʜʥʘʢ ʟʤʽʥʘ ʯʠʩʝʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ Faecalibacterium 

prausnitzii, Clostridium cluster IV, ʚ ʮʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʥʝ 

ʨʝʻʩʪʨʫʚʘʣʘʩʴ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ ʽ 

ʩʘʣʴʤʦʥʝʣ, ʫ ʧʨʠʩʪʽʥʢʦʚʽʡ ʤʽʢʨʦʬʣʦʨʽ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʟʤʽʥʠ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʠʭ ʨʦʜʽʚ ʙʘʢʪʝʨʽʡ. ʊʘʢ, ʚ V 

(Vancomʫcin+S. enteritidis) ʽ VI (Vancomʫcin +S. typhimurium) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ           

F. prausnitzii (ʨ Ò 0,0011; ʨ Ò 0,0002) (ʨʠʩ. 6.8, 6.14), A. muciniphila (ʨ Ò 0,0286; 

ʨ Ò 0,0055) (ʨʠʩ. 6.7; 6.13), Cl. ʩluster IV (ʨ Ò 0,0024; ʨ Ò 0,0033) (ʨʠʩ. 6.10; 

6.16), Cl. ʩluster XIV (ʨ Ò 0,0127; ʨ Ò 0,0198) (ʨʠʩ. 6.11; 6.17) ʽ 

Bacteroides+Prevotella (ʨ Ò 0,0189; ʨ Ò 0,0017) (ʨʠʩ. 6.9; 6.15), ʘ ʨʽʚʝʥʴ SFB 

ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ (ʨ Ò 0,0001; ʨ Ò 0,0001) (ʨʠʩ. 6.6; 6.12) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʝʪʴʦʶ ʽ ʯʝʪʚʝʨʪʦʶ ʛʨʫʧʘʤʠ, ʜʝ ʱʫʨʠ ʦʪʨʠʤʫʚʘʣʠ ʣʠʰʝ S. enteritidis  ̔         

S. typhimurium. ʆʜʥʘʢ ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, ʩʘʣʴʤʦʥʝʣ ʽ       

B. fragilis ʚ VII  (Vancomʫcin+S. enteritidis+B. fragilis) ʽ VIII  (Vancomʫcin+     

S. typhimurium+B. fragilis) ʛʨʫʧʘʭ ʚʽʜʟʥʘʯʘʣʦʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ Cl. ʩluster IV (ʨ Ò 0,0019; ʨ Ò 0,0005) (ʨʠʩ. 6.10; 6.16), Cl. ʩluster XIV 

(ʨ Ò 0,0151; ʨ Ò 0,0021) (ʨʠʩ. 6.11; 6.17) ʽ Bacteroides+Prevotella (ʨ Ò 0,0001; ʨ 

Ò 0,0001) (ʨʠʩ. 6.9; 6.15). ʏʠʩʝʣʴʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ F. prausnitzii ʽ                 

A. muciniphila ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ ʪʽʣʴʢʠ ʚ VIII ʛʨʫʧʽ (ʨ Ò 0,0166; ʨ Ò 0,0001) 

(ʨʠʩ. 6.7; 6.13), ʘ ʨʽʚʝʥʴ SFB ʚ ʮʠʭ ʛʨʫʧʘʭ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚʩʷ (ʨ Ò 0,0001; 

ʨ Ò 0,0001) (ʨʠʩ. 6.6; 6.12) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ V (Vancomʫcin+S. enteritidis) ʽ VI 

(Vancomʫcin+S. typhimurium) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ.  
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ʈʠʩ. 6.6.  ɺʽʜʥʦʩʥʝ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Segmented filamentous bacteria 

ʧʦ 16S rDNA ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʮ̔ʠʥʫ, S. enteritidis  ̔

B. fragilis (ʨ Ò 0,0001). 
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ʈʠʩ. 6.7. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Akkermansia muciniphila ʧʦ 

16S rDNA ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʮ̔ʠʥʫ, S. enteritidis  ̔B. fragilis 

(ʨ Ò 0,0286). 
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ʈʠʩ. 6.8. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Faecalibacterium prausnitzii 

ʧʦ 16S rDNA ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. enteritidis ʽ B. 

fragilis (ʨ Ò 0,0011). 
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ʈʠʩ. 6.9. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Bacteroides + Prevotella ʧʦ 

16S rDNA ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʮ̔ʠʥʫ, S. enteritidis  ̔B. fragilis 

(ʨ Ò 0,0189, ʨ Ò 0,0001). 
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ʈʠʩ.6.10. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Clostridium cluster IV ʧʦ 16S 

rDNA ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʮ̔ʠʥʫ, S. enteritidis  ̔B. fragilis (ʨ Ò 

0,0024, ʨ Ò 0,0019). 
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ʈʠʩ. 6.11. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Clostridium cluster XIV ʧʦ 

16S rDNA ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʮ̔ʠʥʫ, S. enteritidis  ̔B. fragilis 

(ʨ Ò 0,0127, ʨ Ò 0,0151). 
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ʈʠʩ. 6.12.  ɺʽʜʥʦʩʥʝ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Segmented filamentous bacteria 

ʧʦ 16S rDNA ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʽʮʠʥʫ, S. typhimurium ʽ B. 

fragilis (ʨ Ò 0,0001). 

 

 

 

ʈʠʩ.6.13. ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Akkermansia muciniphila ʧʦ 

16S rDNA ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚʘʥʢʦʤʮ̔ʠʥʫ, S. typhimurium  ̔B. fragilis 

(p Ò 0,0055, p Ò 0,0001). 

 


