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ɸʅʆʊɸʎɯʗ  

  

ɹʘʥʜʫʨʘ ɺ.ɺ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3.  

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 ï ɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ (21 ɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ). ɿʘʢʣʘʜ 

ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 

2026.  

ʄʘʩʪʠʪ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʟʥʘʯʫʱʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʩʫʪʪʻʚʽ ʟʙʠʪʢʠ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ. ʆʩʥʦʚʥʽ 

ʚʪʨʘʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʤʦʣʦʢʘ, ʚʠʪʨʘʪʘʤʠ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʡ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʾʭ ʧʝʨʝʜʯʘʩʥʠʤ ʚʠʙʨʘʢʫʚʘʥʥʷʤ. ʇʦʨʷʜ ʽʟ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʽʥʮʽʚʦʢ ʤʘʩʪʠʪ ʥʘʣʝʞʠʪʴ 

ʜʦ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʚʠʙʨʘʢʫʚʘʥʥʷ ʢʦʨʽʚ. ɽʢʦʥʦʤʽʯʥʠʡ ʪʷʛʘʨ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ 

ʧʨʷʤʽ ʟʙʠʪʢʠ, ʘʣʝ ʡ ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʟʘʭʦʜʽʚ. ʇʦʰʠʨʝʥʽʩʪʴ ʤʘʩʪʠʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ: ʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʤʦʞʫʪʴ 

ʫʨʘʞʘʪʠ ʜʦ ʪʨʝʪʠʥʠ ʧʦʛʦʣʽʚôʷ, ʪʦʜʽ ʷʢ ʩʫʙʢʣʽʥʽʯʥʽ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʷʛʘʶʪʴ 

70%.  

ʉʪʨʫʢʪʫʨʘ ʟʙʠʪʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʋ ʨʘʟʽ 

ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʥʘʡʙʽʣʴʰʽ ʚʠʪʨʘʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʙʨʘʢʫʚʘʥʥʷʤ ʽ ʟʘʤʽʥʦʶ 

ʪʚʘʨʠʥ, ʟʥʠʞʝʥʥʷʤ ʥʘʜʦʾʚ, ʥʝʧʨʠʜʘʪʥʽʩʪʶ ʤʦʣʦʢʘ ʜʣʷ ʧʝʨʝʨʦʙʢʠ, ʘ ʪʘʢʦʞ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʽ ʜʦʜʘʪʢʦʚʫ ʧʨʘʮʶ. ʍʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʨʠʚʘʣʠʤʠ ʚʪʨʘʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʚʠʙʨʘʢʫʚʘʥʥʷ.  

ɽʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʧʨʠ ʤʘʩʪʠʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʪʽʦʣʦʛʽʻʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ: ʽʥʬʝʢʮʽʾ, ʩʧʨʠʯʠʥʝʥʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʟʘʟʚʠʯʘʡ 

ʟʫʤʦʚʣʶʶʪʴ ʙʽʣʴʰʽ ʚʪʨʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ. ɿʘʭʚʦʨʶʚʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʥʘʜʦʾʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20-25%, ʘ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ï ʜʦ 50%, ʧʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʝ ʥʝʜʦʦʪʨʠʤʘʥʥʷ ʤʦʣʦʢʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

ʩʦʪʝʥʴ ʢʽʣʦʛʨʘʤʽʚ ʟʘ ʣʘʢʪʘʮʽʶ. ʄʦʣʦʢʦ ʩʪʘʻ ʥʝʧʨʠʜʘʪʥʠʤ ʜʣʷ ʧʝʨʝʨʦʙʢʠ, ʱʦ 

ʩʫʪʪʻʚʦ ʧʦʩʠʣʶʻ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʪʘ ʜʦʜʘʪʢʦʚʦ ʧʦʛʣʠʙʣʶʻ ʟʥʠʞʝʥʥʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʊʆɺ ʽʤ. ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʟ 

ʘʥʘʣʽʟʦʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʫ 2023-2025 ʨʦʢʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʜʽʡʥʦʛʦ ʩʪʘʜʘ ʥʘ 5,7% ʧʨʠ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʦʭʦʧʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʦʶ (ʫ ʩʝʨʝʜʥʴʦʤʫ 92,8%), ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɿʘʛʘʣʴʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʤʘʩʪʠʪ 

ʟʥʠʟʠʣʘʩʴ ʥʘ 11,9% ʫ ʘʙʩʦʣʶʪʥʦʤʫ ʪʘ ʥʘ 2,5% ʫ ʚʽʜʥʦʩʥʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʧʨʦʪʝ 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ (36,2%) ʩʚʽʜʯʠʚ ʧʨʦ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʧʘʪʦʣʦʛʽʾ ʫ ʩʪʘʜʽ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʚ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ (25,4%), ʯʘʩʪʢʘ 

ʷʢʦʛʦ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ ʜʠʥʘʤʽʮʽ ʨʦʢʽʚ. ɺʦʜʥʦʯʘʩ ʨʽʚʝʥʴ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ 

ʟʘʣʠʰʘʚʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʤ (ʫ ʩʝʨʝʜʥʴʦʤʫ 10,7%), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʯʘʩʪʠʥʠ ʩʫʙʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʢʣʽʥʽʯʥʦ ʚʠʨʘʞʝʥʽ. ʉʝʟʦʥʥʘ 

ʜʠʥʘʤʽʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʯʽʪʢʦʶ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ: ʧʽʢʦʚʽ 

ʟʥʘʯʝʥʥʷ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʫ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ, ʥʘ ʷʢʠʡ ʧʨʠʧʘʜʘʣʦ ʜʦ 70% 

ʚʠʧʘʜʢʽʚ, ʪʦʜʽ ʷʢ ʤʽʥʽʤʘʣʴʥʽ ï ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. 

ʂʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ ʧʝʨʝʚʘʞʘʣʘ ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʪʘʥʦʚʣʷʯʠ 61,2% 

ʚʠʧʘʜʢʽʚ, ʽʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʮʽʻʾ ʯʘʩʪʢʠ. ɻʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ 

ʩʪʘʥʦʚʠʣʘ 20,4% ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʚʽʜʥʦʩʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ. ʏʘʩʪʢʘ ʩʝʨʦʟʥʦʾ 

ʬʦʨʤʠ ʟ ʯʘʩʦʤ ʟʤʝʥʰʫʚʘʣʘʩʷ (18,4%). 

ɸʥʘʣʽʟ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ ʧʦʢʘʟʘʚ ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʾʭ 

ʧʦʰʠʨʝʥʦʩʪʽ (49 ʚʠʧʘʜʢʽʚ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ). ʅʘʡʚʠʱʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʚʽʜʟʥʘʯʝʥʦ ʫ ʢʦʨʽʚ ʪʨʝʪʴʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ ʣʘʢʪʘʮʽʾ. 

ʇʨʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 20 ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 43 

ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʢʨʦʬʣʦʨʘ ʤʘʻ ʧʦʣʽʤʽʢʨʦʙʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ (37,2%), Escherichia 

coli (20,9%) ʪʘ Staphylococcus aureus (16,7%). ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ ʘʩʦʮʽʘʮʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʥʝʨʛʽʯʥʫ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʤʽʢʨʦʬʣʦʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʷʚʫ ʤʘʩʪʠʪʫ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʤʽʢʨʦʬʣʦʨʠ ʚʽʜʨʽʟʥʷʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤʫ ʪʠʧʽ ʜʦʤʽʥʫʚʘʣʠ Staphylococcus aureus 
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(21,9%) ʪʘ Escherichia coli (19,5%). ɼʣʷ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʭʘʨʘʢʪʝʨʥʠʤ 

ʙʫʣʦ ʧʝʨʝʚʘʞʘʥʥʷ Streptococcus agalactiae (18,5%), ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʴ 

Streptococcus pyogenes ̔  Escherichia coli (ʧʦ 14,8%) ʟ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. Staphylococcus aureus ʚʠʷʚʣʷʣʠ ʫ ʧʦʣʦʚʠʥʽ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ, ʘ 

ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ ï ʫ 67,5% ʚʠʧʘʜʢʽʚ. ɺʦʜʥʦʯʘʩ Escherichia coli 

ʙʫʣʘ ʧʨʠʩʫʪʥʷ ʟʘ ʚʩʽʭ ʬʦʨʤ ʤʘʩʪʠʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʫʥʽʚʝʨʩʘʣʴʥʫ ʨʦʣʴ ʫ 

ʧʘʪʦʛʝʥʝʟʽ.  

ʋ ʩʫʯʘʩʥʽʡ ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʨʘʢʪʠʮʽ ʢʦʥʪʨʦʣʴ ʤʘʩʪʠʪʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʪʝʨʘʧʽʷ. ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ 

ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ ʧʽʜʚʠʱʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʦʜʥʦʯʘʩ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ 

ʟʥʠʞʫʻʪʴʩʷ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʢʨʽʤ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʤʘʛʘʻ ʯʽʪʢʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠ ʪʝʨʘʧʽʾ ʤʘʩʪʠʪʫ ʪʘ 

ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʧʨʦʬʽʣʘʢʪʠʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʘ ʪʦʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ.  

ʋ ʧʝʨʝʭʦʜʽ ʜʦ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʤʘʩʪʠʪʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʛʝʥʝʪʠʯʥʠʡ ʬʘʢʪʦʨ. ɺʨʘʭʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʚʘʨʠʥ ʜʦ ʽʥʬʝʢʮʽʡ 

ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʝʣʝʢʮʽʶ ʩʪʘʜʘ, ʘ ʡ ʨʦʟʨʦʙʣʷʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʾʭʥʴʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʨʘʧʽʶ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ (ʋʏʈʄ) ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʾʭ ʛʝʥʦʪʠʧʽ ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʽʚ, ʫ ʷʢʦʩʪʽ ʢʦʪʨʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʘʣʝʣʽ ʛʝʥʘ BoLA-

DRB3 (ʝʢʟʦʥ 2). 

ʃʦʢʫʩ DRB3 ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʄʅʉ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (BoLA) ʽ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ɽʢʟʦʥ 2 ʮʴʦʛʦ ʛʝʥʘ ʢʦʜʫʻ ʘʥʪʠʛʝʥ-ʟʚôʷʟʫʚʘʣʴʥʫ ʜʽʣʷʥʢʫ ʤʦʣʝʢʫʣʠ ʢʣʘʩʫ II MHC, 

ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʶ ʘʥʪʠʛʝʥʽʚ ʊ-

ʣʽʤʬʦʮʠʪʘʤ. ʉʘʤʝ ʮʷ ʜʽʣʷʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ, 
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ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʘʪʦʛʝʥʠ. ʇʦʨʷʜ ʟ ʮʠʤ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʽʩʥʦʛʦ ʽ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʦʢʨʝʤʠʤʠ ʘʣʝʣʷʤʠ BoLA-

DRB3.2 ʪʘ ʽʤʫʥʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʤʘʨʢʝʨʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 ʧʨʦʚʝʜʝʥʦ ʤʝʪʦʜʦʤ 

ʇʃʈ-ʇɼʈʌ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʟʘʚʜʷʢʠ 

ʢʦʜʦʤʽʥʘʥʪʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʶ, ʘ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ ʢʦʨʽʚ ʜʦʟʚʦʣʠʣʘ ʦʮʽʥʠʪʠ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʛʝʥʝʪʠʯʥʠʤ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʪʘ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʪʚʘʨʠʥ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʘ BoLA-

DRB3.2 ʟ ʧʝʨʝʙʽʛʦʤ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ. ʋ ʪʚʘʨʠʥ ʋʏʈʄ ʟ ʘʣʝʣʷʤʠ *24 (ʈ < 0,05) ʪʘ 

*26 (ʈ < 0,05) ʚ ʛʝʥʦʪʠʧʽ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʫ ʘʩʦʮʽʘʮʽʶ ʩʭʠʣʴʥʦʩʪʽ 

ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʨʠʟʠʢʫ ʤʘʩʪʠʪʫ. ɼʣʷ 

ʘʣʝʣʷ BoLA-DRB3.2*28 (ʈ < 0,01) ʚʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʷʢ ʤʘʨʢʝʨ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ. 

ʋ ʢʦʨʽʚ ʋʏʄ ʧʦʨʦʜʠ ʚʠʷʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ ʤʘʩʪʠʪʫ ʟ ʘʣʝʣʝʤ *26 (ʈ < 0,001), 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʚʘʨʽʘʥʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʜʝ ʘʣʝʣʽ *24 ʽ *26 ʪʘʢʦʞ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʨʠʟʠʢʦʤ ʤʘʩʪʠʪʫ, ʪʦʜʽ ʷʢ ʘʣʝʣʴ *28 ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʥʠʞʝʥʠʤ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʣʝʣʽ BoLA-DRB3.2*24, *26 ʪʘ *28 ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʷʢ 

ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʮʽʥʢʠ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. ɼʣʷ ʘʥʘʣʽʟʫ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ɼ1 ï ʫ ʛʝʥʦʪʠʧʽ ʷʢʠʭ 

ʥʘʷʚʥʽ ʤʘʨʢʝʨʥʽ ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26 ʽ ɼ2 ï ʫ ʷʢʠʭ ʟʘʟʥʘʯʝʥʽ ʤʘʨʢʝʨʠ 

ʚʽʜʩʫʪʥʽ ʘʙʦ ʤʘʶʪʴ ʩʣʘʙʢʠʡ ʟʚôʷʟʦʢ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ɺ ʧʨʘʢʪʠʯʥʽʡ ʯʘʩʪʠʥʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩʥʫ ʩʭʝʤʫ ʣʽʢʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʷʢʘ ʙʘʟʫʚʘʣʘʩʷ ʥʘ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʤʫ ʧʨʝʧʘʨʘʪʽ ɸʤʦʢʩʠʮʠʣʽʥ 15% LA ʫ ʜʦʟʽ 1 ʤʣ/10 ʢʛ ʤʘʩʠ ʪʽʣʘ 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʟ ʽʥʪʝʨʚʘʣʦʤ 48 ʛʦʜʠʥ (2-3 ʚʚʝʜʝʥʥʷ). ʃʦʢʘʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʉʠʥʫʣʦʢʩ LC ʜʣʷ ʫʨʘʞʝʥʠʭ ʯʘʩʪʦʢ ʚʠʤʝʥʽ (ʧʦ 1 ʰʧʨʠʮʫ-ʪʫʙʽ 3-5 ʜʽʙ ʟ ʽʥʪʝʨʚʘʣʦʤ 

24 ʛʦʜʠʥʠ). ʗʢ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʟʘʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɸʡʥʽʣ ʫ ʜʦʟʽ 3 ʤʣ/100 ʢʛ 
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ʤʘʩʠ ʪʽʣʘ ʧʨʦʪʷʛʦʤ 1-3 ʜʽʙ. ʇʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʚʩʷ ʤʦʥʽʪʦʨʠʥʛ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʠʤôʷ ʚ ʧʨʦʮʝʩʽ ʪʝʨʘʧʽʾ ʪʘ ʧʽʩʣʷ ʾʾ ʟʘʚʝʨʰʝʥʥʷ. 

 ʈʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ 

ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʢʨʦʚʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ BoLA-DRB3.2 ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ɼ1 ʽ 

ɼ2 ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʪʘʢʠʤʠ ʥʘʧʨʷʤʘʤʠ:  

- ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʴʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʥʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, 3 ʽ 

9-ʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

- ʢʦʤʧʣʝʢʩʥʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʫ ʢʦʨʽʚ;  

- ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʘʣʝʣʽʚ *24 ʽ *26 ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʩʪʫʧʽʥʴ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʪʚʘʨʠʥ ʫ ʧʨʦʮʝʩʽ ʪʝʨʘʧʽʾ. 

ɼʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʫ ʢʦʨʽʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʨʝʻʩʪʨʫʚʘʣʠ ʚʠʨʘʞʝʥʠʡ 

ʣʝʡʢʦʮʠʪʦʟ ʫ ʤʝʞʘʭ 12,9-13,2Ĭ10 /ʣ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ (97-101,2 ʛ/ʣ) ʪʘ 

ʧʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ (63,6-64,6 ʛ/ʣ), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʢʪʠʚʥʠʡ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʩʠʩʪʝʤʥʫ ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ 

ʟʘʣʠʰʘʣʘʩʷ ʩʪʘʙʽʣʴʥʦʶ (6,06-6,23Ĭ10ĭĮ/ʣ) ʽ ʧʝʨʝʙʫʚʘʣʘ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʨʘʞʝʥʠʭ ʧʦʨʫʰʝʥʴ ʝʨʠʪʨʦʧʦʝʟʫ (P > 0,05). 

ʅʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ. ɹʽʣʴʰ ʯʽʪʢʘ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ 

ʧʨʦʷʚʠʣʘʩʷ ʥʘ 9-ʪʫ ʜʦʙʫ ʪʝʨʘʧʽʾ. ʋ ʛʨʫʧʽ ɼ1 ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʧʽʜʚʠʱʠʚʩʷ ʜʦ 

114,3 ʛ/ʣ (P < 0,05), ʫ ʛʨʫʧʽ ɼ2 ï ʜʦ 118,4 ʛ/ʣ (P < 0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʛʘʣʴʥʫ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ: ʫ ɼ1 ʜʦ ʨʽʚʥʷ 11Ĭ10 /ʣ (P < 0,05), ʫ ɼ2 ʜʦ 12,2Ĭ10 /ʣ (P < 

0,05), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʦʩʪʫʧʦʚʝ ʟʛʘʩʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʩʠʩʪʝʤʥʦʾ ʽʤʫʥʥʦʾ ʘʢʪʠʚʘʮʽʾ. ʇʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ 

ʧʦʢʘʟʥʠʢʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʷʢʠʡ ʟʨʽʩ ʜʦ 70,9 ʛ/ʣ ʪʘ 69,2 ʛ/ʣ, ʚʽʜʧʦʚʽʜʥʦ, ʫ 

ʛʨʫʧʘʭ ɼ1 ʽ ɼ2 (P < 0,05). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʽʥ ʙʫʣʘ ʜʝʱʦ ʚʠʱʦʶ ʫ ʪʚʘʨʠʥ ʫ 

ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʛʝʥʦʪʠʧʘʭ ʤʘʨʢʝʨʽʚ BoLA-DRB3.2*24 ʽ *26  
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ʤʘʩʪʠʪʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʙʽʣʴʰ ʛʣʠʙʦʢʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʟʘ 

ʣʝʡʢʦʮʠʪʘʨʥʦʶ ʬʦʨʤʫʣʦʶ. ɸʢʪʠʚʥʘ ʬʘʟʘ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʪʚʘʨʠʥ ʟ ʘʣʝʣʷʤʠ DRB3.2*24 ʽ *26 ʥʘ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʨʦʷʚʣʷʣʘʩʷ ʟʥʘʯʥʦʶ ʣʽʤʬʦʧʝʥʽʻʶ, ʥʝʡʪʨʦʬʽʣʴʥʠʤ ʟʩʫʚʦʤ ʚʣʽʚʦ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ 

ʯʠʩʝʣʴʥʦʩʪʽ ʙʘʟʦʬʽʣʽʚ. ʇʦʜʽʙʥʠʡ ʛʝʤʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʠʤ ʪʷʞʯʠʤ ʧʝʨʝʙʽʛʦʤ ʤʘʩʪʠʪʫ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʘʨʢʝʨʽʚ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʪʘ ʫʧʦʚʽʣʴʥʝʥʦʶ ʨʘʥʥʴʦʶ ʽʤʫʥʥʦʶ ʘʜʘʧʪʘʮʽʻʶ. ʇʨʦʚʝʜʝʥʘ 

ʪʝʨʘʧʽʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʧʦʢʘʟʥʠʢʽʚ, ʦʜʥʘʢ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʜʦʩʷʛʥʫʪʠ ʥʝ ʚʜʘʣʦʩʷ. ʋ ʛʨʫʧʽ ɼ2 ʧʦʯʘʪʢʦʚʽ ʟʤʽʥʠ ʙʫʣʠ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʤʠ, ʘ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʪʘ ʥʝʡʪʨʦʬʽʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʽʜʙʫʚʘʣʦʩʷ ʰʚʠʜʰʝ, ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʴ (P > 

0,05). 

ɻʝʥ BoLA-DRB3 ʢʦʜʫʻ ʤʦʣʝʢʫʣʠ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʊ-ʣʽʤʬʦʮʠʪʘʤ ʽ 

ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʫʩʢʫ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʡʦʛʦ ʘʣʝʣʽʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʊ- ̔  ɺ-ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ 

ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʭʘʨʘʢʪʝʨ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʏʘʩʪʢʘ ʊɽ-ʈʋʃ ʫ ʢʦʨʽʚ ʽʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ ʜʦ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʣʘ 55,4% 

ʫ ʛʨʫʧʽ ɼ1 ʪʘ 58% ʫ ï ɼ2 ʧʨʦʪʠ 69,4% ʫ ʢʦʥʪʨʦʣʽ (P < 0,001). ʋ ʧʨʦʮʝʩʽ  ʣʽʢʫʚʘʥʥʷ 

ʚʽʜʙʫʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ. ʅʘ 9-ʪʫ ʜʦʙʫ ʨʽʚʝʥʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ 

ɼ2 ʧʽʜʚʠʱʠʚʩʷ ʜʦ 63% (P < 0,05), ʫ ɼ1 ï ʜʦ 62,4% (P < 0,05). ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ 

ʟʘʩʚʽʜʯʠʣʠ ʧʦʩʪʫʧʦʚʫ ʨʝʘʢʪʠʚʘʮʽʶ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʥʘ ʬʦʥʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʧʦʟʠʪʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ ʫ ʪʚʘʨʠʥ ʟʽ 

ʩʣʘʙʦ ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ BoLA-DRB3.2.  

ʆʮʽʥʢʘ ʊ-ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʚʠʟʥʘʯʠʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ 

ʛʣʠʙʠʥʫ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʜ ʯʘʩ ʪʝʨʘʧʽʾ. ʏʘʩʪʢʘ ʊɸ-ʈʋʃ ʜʦ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʣʘ 35 ʪʘ 

37% ʫ ʛʨʫʧʘʭ ɼ1 ʫ ɼ2 ʧʨʦʪʠ 46,4% ʫ ʢʦʥʪʨʦʣʽ (P < 0,001). ʋ ʧʨʦʮʝʩʽ ʪʝʨʘʧʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʘʣʝ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦ 38,4 ʪʘ 40,8%, 

ʚʽʜʧʦʚʽʜʥʦ, ʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ (P < 0,01). ɹʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʜʠʥʘʤʽʢʦʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʬʝʢʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʢʣʽʪʠʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʢʦʨʦʚʠ ʟʽ ʩʣʘʙʦ 
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ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ. 

ɼʦ ʣʽʢʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʠʡ ʜʠʩʙʘʣʘʥʩ ʨʝʛʫʣʷʪʦʨʥʦʾ ʣʘʥʢʠ: ʟʥʠʞʝʥʥʷ 

ʊ-ʭʝʣʧʝʨʽʚ ʜʦ 37,2% ʫ ɼ1 ʪʘ 37,8% ʫ ɼ2 ʧʨʦʪʠ 46,4% ʫ ʢʦʥʪʨʦʣʽ (P < 0,001) ʪʘ 

ʟʥʠʞʝʥʥʷ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʜʦ 20,8% ʫ ɼ1. ɯʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʡ ʽʥʜʝʢʩ ʟʥʘʭʦʜʠʚʩʷ ʥʘ 

ʤʝʞʽ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ ʽ ʩʪʘʥʦʚʠʚ 1,79 ʫ ɼ1 ʪʘ 1,63 ʫ ɼ2. ʅʘ 9-ʪʫ ʜʦʙʫ 

ʚʽʜʟʥʘʯʝʥʦ ʥʦʨʤʘʣʽʟʘʮʽʶ ɯʈɯ ʜʦ ʟʥʘʯʝʥʴ 1,74 ̔ 1,3.  

ʏʘʩʪʢʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ 40,9 ʪʘ 46,2% ʧʨʦʪʠ 50% ʫ ʢʦʥʪʨʦʣʽ (P < 0,05-0,001). ʋ ʧʨʦʮʝʩʽ 

ʪʝʨʘʧʽʾ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʣʠ ʥʘ 2,5-6,5% (P < 0,05) ʽ ʧʨʘʢʪʠʯʥʦ ʧʦʨʽʚʥʷʣʠʩʷ ʟ ʜʘʥʠʤʠ 

ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. ɹʽʣʴʰ ʚʠʨʘʞʝʥʘ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʫ ʢʦʨʽʚ ʟʽ ʩʣʘʙʦ ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ ʧʦʢʘʟʘʣʘ 

ʙʽʣʴʰ ʘʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. 

ʂʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʟʘʙʝʟʧʝʯʠʣʦ 100% ʦʜʫʞʘʥʥʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʢʦʨʽʚ. ɺʠʷʚʣʝʥʦ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʪʨʠʚʘʣʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ: ʫ ʪʚʘʨʠʥ ʥʦʩʽʾʚ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ BoLA-DRB3.2*24 ʽ 

*26 ʧʝʨʽʦʜ ʦʜʫʞʘʥʥʷ ʩʢʣʘʜʘʚ 4-5 ʜʽʙ, ʪʦʜʽ ʷʢ ʪʚʘʨʠʥʠ ʟ ʤʝʥʰ ʘʩʦʮʽʡʦʚʘʥʠʤʠ 

ʘʣʝʣʷʤʠ ʦʜʫʞʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 2 ʜʦʙʠ ʰʚʠʜʰʝ. 

ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʟʘʩʚʽʜʯʠʚ ʩʪʽʡʢʫ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ 

ʽʤʫʥʽʪʝʪʫ ʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ 

ʟʘʣʝʞʘʣʘ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ BoLA-DRB3.2: ʫ ʢʦʨʽʚ ʟʽ ʩʣʘʙʦʘʩʦʮʽʡʦʚʘʥʠʤʠ 

ʘʣʝʣʷʤʠ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʣʠ ʚʠʱʠʤʠ ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ. ʂʣʽʥʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʫ ʮʽʡ ʛʨʫʧʽ ʩʪʘʥʦʚʠʣʘ 86%, ʘ ʽʥʪʝʛʨʘʣʴʥʘ ï 84,4%, ʱʦ 

ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʛʨʫʧʠ ɼ1.  

ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʦʢʨʝʤʠʭ ʪʚʘʨʠʥ 

ʧʦʢʘʟʘʣʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʨʘʧʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʷʚʥʽʩʪʶ ʫ ʪʚʘʨʠʥ 

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ BoLA-DRB3.2*24 ʽ *26. ʋ ʦʢʨʝʤʠʭ ʢʦʨʽʚ ʛʨʫʧʠ ɼ2 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʷʛʥʫʚ 90% ʟ ʧʦʚʥʠʤ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʢʣʽʥʽʯʥʠʭ, ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʅʘʪʦʤʽʩʪʴ 

ʫ ʛʨʫʧʽ ɼ1 ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʙʫʣʘ ʥʠʞʯʦʶ. ʈʽʟʥʠʮʷ ʤʽʞ ʢʨʘʡʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʩʪʘʥʦʚʠʣʘ 16-17% (P < 0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʧʣʠʚ ʛʝʥʦʪʠʧʫ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 
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ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

ʆʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʜʽʡʥʠʭ ʢʦʨʽʚ  

ʟʫʤʦʚʣʶʻ ʧʦʰʫʢ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʨʝʙʽʛʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ. ʉʝʨʝʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʘʞʣʠʚʘ ʨʦʣʴ 

ʥʘʣʝʞʠʪʴ ʚʘʨʽʘʥʪʘʤ ʪʝʨʘʧʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʟʦʢʨʝʤʘ ʘʣʝʣʽʚ 

ʛʝʥʘ BoLA-DRB3.2*24 ʽ *26. ɺ ʥʘʰʽʡ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʚ ʛʝʥʦʪʠʧʘʭ 

ʢʦʨʽʚ ʤʘʨʢʝʨʥʠʭ ʘʣʝʣʽʚ ʟʤʽʥʶʻ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʮʝʩʫ ʪʝʨʘʧʽʾ ʽ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʾ  ʨʝʟʫʣʴʪʘʪʠ.   

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʨʦʚʠ, ʤʘʩʪʠʪ, ʟʙʫʜʥʠʢʠ ʤʘʩʪʠʪʫ,  ʧʨʠʨʦʜʥʠʡ ʽ ʘʜʘʧʪʠʚʥʠʡ 

ʽʤʫʥʽʪʝʪ, ʇʃʈ-ʇɼʈʌ, ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ.  

  

ANNOTATION 

  

Bandura V.V. Clinical and pathogenetic features of mastitis in cows, taking into 

account the polymorphism of the BoLA-DRB3 gene.    

Qualifying scientific work on manuscript rights.  

Dissertation for obtaining the scientific degree of Doctor of Philosophy in 

specialty 211 ï Veterinary medicine (21 Veterinary). Higher educational institution 

çPodillia State Universityè, Kamianets-Podilskyi, 2026.   

 Mastitis is one of the most economically significant diseases in cattle, causing 

substantial losses in dairy farming. The main losses are associated with decreased 

productivity and milk quality, increased costs for treatment and animal maintenance, 

as well as premature culling. Alongside reproductive disorders and limb diseases, 

mastitis is among the leading causes of cow culling. The economic burden includes not 

only direct losses but also significant resources required for preventive measures. The 

prevalence of mastitis remains high: clinical forms may affect up to one-third of the 

herd, while subclinical forms in some cases reach up to 70%. 

The structure of losses depends on the course of the disease. In clinical mastitis, 

the greatest costs are associated with culling and replacement of animals, decreased 
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milk yield, unsuitability of milk for processing, as well as treatment and additional 

labour costs. The chronic course is characterized by prolonged productivity losses and 

an increased risk of culling. 

Economic losses from mastitis are largely determined by its etiology: infections 

caused by gram-negative bacteria usually result in greater losses compared to gram-

positive ones. The disease is accompanied by a reduction in milk yield by an average 

of 20-25%, and in some cases up to 50%, while total milk loss can reach hundreds of 

kilograms per lactation. Milk becomes unsuitable for processing, which significantly 

exacerbates economic losses and further reduces productivity. 

The main studies were conducted at LLC named after Bohdan Khmelnytskyi, 

analyzing mastitis incidence in cows during 2023ï2025. A decrease in the number of 

dairy cows by 5,7% was observed alongside a high diagnostic coverage (on average 

92,8%), ensuring the representativeness of the data. The overall incidence of mastitis 

decreased by 11,9% in absolute terms and by 2,5% in relative terms; however, the 

average rate (36,2%) indicated a significant spread of the pathology in the herd. 

Subclinical mastitis predominated in the disease structure (25,4%), with a gradual 

decline over the years. At the same time, the level of clinical forms remained almost 

unchanged (on average 10,7%), which may indicate the transformation of some 

subclinical cases into clinically expressed ones. Seasonal dynamics showed a clear 

dependence on housing conditions: peak incidence occurred during the cold period, 

accounting for up to 70% of cases, while the lowest levels were recorded in summer. 

The catarrhal form predominated in the disease pattern, accounting for 61,2% of 

cases, with a tendency for this proportion to increase. The purulent-catarrhal form 

accounted for 20,4%, exhibiting relative stability. The proportion of the serous form 

decreased over time (18,4%). Analysis of the clinical forms of mastitis showed relative 

stability in prevalence (49 cases over three years). The highest incidence was observed 

in cows in their third or fourth lactation. 

Bacteriological examination of 20 milk samples identified 43 microbial strains. 

The microflora was polymicrobial, dominated by coagulase-negative staphylococci 

(37,2%), Escherichia coli (20,9%), and Staphylococcus aureus (16,7%). In most cases, 
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microorganisms formed associations, indicating their synergistic role in the 

development of the inflammatory process. 

Differences in microbial species composition were observed depending on the 

clinical manifestation of mastitis. The species composition of the microflora varied 

depending on the course of the disease: in the catarrhal type, Staphylococcus aureus 

(21,9%) and Escherichia coli (19,5%) were predominant. The purulent-necrotic form 

was characterized by the predominance of Streptococcus agalactiae (18,5%), along 

with Streptococcus pyogenes and Escherichia coli (14,8% each), associated with a 

severe disease course. Staphylococcus aureus was detected in half of the samples, and 

coagulase-negative staphylococci in 67,5% of cases. Escherichia coli was present in 

all forms of mastitis, confirming its universal role in pathogenesis. 

In modern veterinary practice, the management of mastitis is based on a 

combination of therapeutic and preventive measures, with antimicrobial therapy 

playing a key role. The widespread use of antimicrobials in dairy farming increases 

production costs and necessitates their rational use. At the same time, the effectiveness 

of antibiotic therapy is decreasing due to the growing resistance of microorganisms, 

which, in addition to prevention and diagnostics, requires strict control during 

treatment and the development of effective approaches through a system of preventive-

oriented and precision therapy. 

In the transition to an integrated mastitis control system, genetic factors play an 

important role. Considering genetic resistance of animals to infections allows not only 

optimization of herd selection but also the development of individualized treatment 

strategies. The use of genetic markers contributes to increased resistance in cows and 

enables prediction of their response to therapy. 

The main objective of the dissertation study was to identify the features of disease 

progression and treatment outcomes in Ukrainian Black-and-White dairy cows with 

genetic markers of mastitis susceptibility, specifically alleles of the BoLA-DRB3 gene 

(exon 2). 

The DRB3 locus is one of the most studied components of the bovine major 

histocompatibility complex (BoLA) and plays a key role in immune response 
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formation. Exon 2 of this gene encodes the antigen-binding site of MHC class II 

molecules, which directly determines antigen recognition and presentation to T 

lymphocytes. This region is highly polymorphic, resulting in significant variability in 

immune responses to pathogens. The established strong and significant association 

between specific BoLA-DRB3.2 alleles and immune resistance to mastitis confirms 

their usefulness as markers for predicting disease progression. 

The allelic polymorphism of the BoLA-DRB3 gene was studied using PCR-

RFLP, which ensures high reproducibility and informativeness due to codominant 

inheritance. Accurate determination of individual cow genotypes allowed assessment 

of associations between genetic polymorphism and phenotypic traits. 

The study established a link between allelic variants of the BoLA-DRB3.2 gene 

and the course of mastitis in cows. In Ukrainian Black-and-White dairy cows, alleles 

*24 (P < 0,05) and *26 (P < 0,05) were significantly associated with increased 

susceptibility to the disease. Allele *28 (P < 0,01) was associated with resistance, 

suggesting its potential as a marker of mastitis resistance. 

In Ukrainian Black-and-White cows, mastitis was strongly associated with allele 

*26 (P < 00001), which showed the highest relative risk and statistical significance. 

These results are consistent with literature data, where alleles *24 and *26 are also 

linked to increased mastitis risk, while allele *28 is associated with lower somatic cell 

counts in milk. 

Thus, alleles BoLA-DRB3.2*24, *26, and *28 was identified as genetic markers 

and used to evaluate disease progression and treatment effectiveness. Two 

experimental groups were formed: D1 (carrying alleles *24 and *26) and D2 (lacking 

these markers or showing weak association). 

A complex therapy for clinical mastitis was applied: systemic administration of 

Amoxicillin 15% LA (1 ml/10 kg body weight intramuscularly every 48 hours, 2-3 

injections), local treatment with Synulox LC (one intramammary syringe per affected 

quarter for 3-5 days at 24-hour intervals), and anti-inflammatory therapy with Aynil (3 

ml/100 kg body weight for 1-3 days). Continuous monitoring of udder condition was 

conducted during and after treatment. 
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The treatment outcomes were assessed on the basis of a comparative analysis of 

the parameters of the cellular and humoral components of the immune response, 

obtained from blood tests, taking into account the BoLA-DRB3.2 genetic markers in 

the experimental groups D1 and D2 relative to the control group of clinically healthy 

animals. The assessment was carried out in the following areas:  

-    indicators of innate and adaptive immunity at the start of treatment, and on 

days 3 and 9 of the experiment; 

-    a comprehensive and individual assessment of the efficacy of therapy in cows; 

-    determination of treatment efficacy indicators. 

The study found that the presence of alleles *24 and *26 influences the intensity 

of the inflammatory response, the severity of haematological abnormalities, and the 

rate at which the animalsô immune status recovers during treatment. 

Prior to the start of treatment, cows in both experimental groups exhibited marked 

leukocytosis within the range of 12,9-13,2Ĭ10 /l, a decrease in haemoglobin levels (97-

101,2 g/l) and a moderate reduction in total protein (63,6-64,6 g/l), indicating an active 

inflammatory process and a systemic response by the organism. At the same time, the 

red blood cell count remained stable (6,06-6,23Ĭ10ĭĮ/L) and was within the 

physiological range, indicating the absence of marked disturbances in erythropoiesis 

(P > 0,05). 

By the third day of treatment, a trend towards a gradual decrease in white blood 

cell count and stabilisation of protein metabolism was observed. A more pronounced 

positive trend became apparent on the 9th day of treatment. In group D1, the 

haemoglobin level rose to 114,3 g/l (P < 0,05), and in group D2 to 118,4 g/l (P < 0,001), 

indicating a general normalisation of metabolic processes. At the same time, a decrease 

in white blood cell count was observed: in group D1 to 11Ĭ10 /l (P < 0,05), and in 

group D2 to 12,2Ĭ10 /l (P < 0,05), reflecting the gradual resolution of the inflammatory 

process and a reduction in systemic immune activation. A positive trend was observed 

for total protein, which increased to 70,9 g/l and 69,2 g/l, respectively, in groups D1 

and D2 (P < 0,05). The intensity of the changes was slightly higher in animals in the 

experimental group carrying the BoLA-DRB3.2*24 and *26 mastitis markers in their 



14 
 

genotypes, which may be associated with more profound initial disturbances in protein 

metabolism. 

Differences between the groups were observed in the white blood cell count 

throughout the observation period. The active phase of inflammation and suppression 

of the specific immune response in animals with DRB3.2*24 and *26 alleles at the 

onset of the disease was manifested by significant lymphopenia, a left shift in the 

neutrophil count, and an increase in basophil numbers. A similar haematological profile 

is associated with a genetically determined more severe course of mastitis in the 

presence of susceptibility markers and delayed early immune adaptation. The therapy 

administered was accompanied by normalisation of the parameters; however, complete 

recovery to control levels was not achieved. In group D2, the initial changes were less 

pronounced, and the recovery of the lymphocytic and neutrophilic components 

occurred more rapidly, with a tendency to approach physiological values (P > 0,05).  

The BoLA-DRB3 gene encodes molecules responsible for antigen presentation to 

T lymphocytes and plays a key role in determining the effectiveness of the adaptive 

immune response. The study demonstrated that its alleles influence the intensity of T- 

and B-cell activation, as well as shape the nature of the immune response and the 

progression of the inflammatory process. 

The proportion of TE-RFC (total lymphocytes) in cows with catarrhal mastitis 

prior to treatment was 55,4% in group D1 and 58% in group D2, compared with 69,4% 

in the control group (P < 0,001). During treatment, a gradual recovery of this indicator 

occurred. By day 9, the T-lymphocyte level in group D2 had risen to 63% (P < 0,05), 

and in group D1 to 61,3% (P < 0,05). The observed changes indicated a gradual 

reactivation of the cellular component of immunity against the background of the 

treatment, with a more pronounced positive trend in animals with weakly associated 

BoLA-DRB3.2 alleles.  

Assessment of the T-cell component determined the efficacy of the immune 

response and the extent of recovery during treatment. The proportion of TA-RFC 

(active lymphocytes) prior to treatment was 35% and 37% in groups D1 and D2, 

respectively, compared with 46,4% in the control group (P < 0,001). During therapy, a 
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gradual but slight increase in this indicator was observed, to 38,4% and 40,8%, 

respectively, in both experimental groups (P < 0,01). Cows with weakly associated 

alleles exhibited a more pronounced recovery in T-cell effector activity. 

Comprehensive treatment of catarrhal mastitis resulted in a 100% recovery rate, 

regardless of the cowsô genotype. Genetically determined differences in recovery time 

were identified: in animals carrying the BoLA-DRB3.2*24 and *26 genetic markers, 

the recovery period was 4-5 days, whereas in animals with less associated alleles, 

recovery occurred 2 days sooner. 

An analysis of the efficacy of mastitis treatment revealed a sustained positive 

trend in clinical status and significant changes in the cellular and humoral components 

of the immune system in both experimental groups. It was established that the efficacy 

of therapy depended on the BoLA-DRB3.2 genetic markers: in cows with weakly 

associated alleles, recovery rates were higher across all criteria. The clinical efficacy 

of treatment in this group was 86%, and the overall efficacy was 84,4%, which 

significantly exceeded the figures for group D1 by 12% and 10,9%, respectively.  

An individual assessment of the effectiveness of mastitis treatment in individual 

animals revealed differences in treatment outcomes associated with the presence of the 

BoLA-DRB3.2*24 and *26 genetic markers in the animals. In some cows in group D2, 

the individual overall efficacy rate reached 90% with full recovery of clinical, 

haematological and immunological parameters. In contrast, in group D1, treatment 

efficacy was lower. The difference between the extreme values was 16-17% (P < 0,05), 

confirming the influence of genotype on the individual response to treatment. 

Limitations in antibiotic use in dairy cows necessitate alternative approaches. 

Genetic marker-based strategies, particularly involving BoLA-DRB3.2 alleles *24 and 

*26, offer promising perspectives. Our study has shown that a personalised approach 

to the treatment of catarrhal mastitis, taking into account the presence of marker alleles 

in the cowsô genotypes, alters traditional therapeutic approaches and can have a 

significant impact on treatment outcomes. 

Keywords: cows; mastitis; mastitis pathogens; innate and adaptive immunity; 

PCR-RFLP; BoLA-DRB3 gene alleles; treatment efficacy. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ ɯ ʉʂʆʈʆʏɽʅʔ  

  

BoLA-DRB ï (Bovine Lymphocyte Antigen) ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ  

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ  

CYP2I ï 21p-ʛʽʜʨʦʢʩʠʣʘʟʘ 

DSCC ï ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʩʦʤʘʪʠʯʥʠʡ ʢʣʽʪʠʥʥʠʡ ʨʘʭʫʥʦʢ 

EBV ï ʧʨʦʛʥʦʟʦʚʘʥʘ ʧʣʝʤʽʥʥʘ ʮʽʥʥʽʩʪʴ ʢʦʨʽʚ 

GWAS (Genome-Wide Association Studies) ï ʛʝʥʦʤ-h ʠʨʦʢʽ ʘʩʦʮʽʘʪʠʚʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

hĮ ï ʢʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʦʟʥʘʢʠ (ʩʧʘʜʢʦʚʦʩʪʽ)  

HGB ï (Hemoglobin) ï ʛʝʤʦʛʣʦʙʽʥ 

HSP70 ï ʙʽʣʦʢ ʪʝʧʣʦʚʦʛʦ ʰʦʢʫ 

IL ï  ̔ʥʪʝʨʣʝʡʢʽʥʠ  

MAF ï  (Minor Allele Frequency) ʯʘʩʪʦʪʘ ʤʝʥʰ ʧʦʰʠʨʝʥʦʛʦ ʘʣʝʣʷ ʚ ʧʦʧʫʣʷʮʽʾ 

NMC ï (National Mastitis Council) ï ʥʘʮʽʦʥʘʣʴʥʘ ʨʘʜʘ ʟ ʤʘʩʪʠʪʫ 

PAMP ï (Pathogen-Associated Molecular Pattern) ʧʘʪʦʛʝʥ-ʘʩʦʮʽʡʦʚʘʥʽ 

ʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ 

PRL ï ʛʝʥ ʧʨʦʣʘʢʪʠʥʫ 

QTL ï (Quantitative Trait Locus) ʣʦʢʫʩ ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ  

r ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʦʟʥʘʢʠ 

RR ï ʚʽʜʥʦʩʥʠʡ ʨʠʟʠʢ 

RsaI, HaeIII, BstYI ï ʝʥʜʦʥʫʢʣʝʘʟʠ ʨʝʩʪʨʠʢʮʽʾ 

SNP ï (Single Nucleotide Polymorphism) ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ 

TNF-Ŭ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ-ʘʣʴʬʘ 

WBC ï (White Blood Cells) ï ʣʝʡʢʦʮʠʪʠ 

ɻʂɻ ï ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ɺʈʍ 

ɽɸʉ-ʈʋʃ (ɺ-ʈʋʃ) ï ɺ-ʣʽʤʬʦʮʠʪʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ɽɹ ï ʝʨʠʪʨʦʮʠʪʠ ʙʘʨʘʥʘ 

ɯʄɯ ï ̔ʥʪʨʘʤʘʤʤʘʨʥʘ ʽʥʬʝʢʮʽʷ 

ɯʈɯ ï ̔ʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʡ ʽʥʜʝʢʩ 
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ʂʄ ï ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ 

ʂʉʂ ï ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʤʦʣʦʮʽ (SCC ï Somatic Cell Count) 

ʅʇɿʇ ï ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ 

ʇʃʈ-ʇɼʈʌ ï ʧʦʣʽʤʦʨʬʽʟʤ ʜʦʚʞʠʥʠ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʉʂʄ ï ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ 

ʊh ï ʊ-ʣʽʤʬʦʮʠʪʠ-ʭʝʣʧʝʨʠ (ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʽ) 

ʊs ï ʊ-ʣʽʤʬʦʮʠʪʠ-ʩʫʧʨʝʩʦʨʠ (ʪʝʦʬʽʣʽʥʯʫʪʣʠʚʽ) 

ʊɸ-ʈʋʃ ï ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʊɽ-ʈʋʃ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʋʏʝʈʄ ï ʫʢʨʘʾʥʩʴʢʘ ʯʝʨʚʦʥʦ-ʨʷʙʘ ʤʦʣʦʯʥʘ ʧʦʨʦʜʘ 

ʋʏʄ ï ʫʢʨʘʾʥʩʴʢʘ ʯʝʨʚʦʥʘ ʤʦʣʦʯʥʘ ʧʦʨʦʜʘ 

ʋʏʈʄ ï ʫʢʨʘʾʥʩʴʢʘ ʯʦʨʥʦ-ʨʷʙʘ ʤʦʣʦʯʥʘ ʧʦʨʦʜʘ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʄʘʩʪʠʪ ʢʦʨʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʘʪʦʣʦʛʽʡ ʫ 

ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ. ɿʘ ʜʘʥʠʤʠ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʯʘʩʪʦʪʘ ʢʣʽʥʽʯʥʠʭ ʽ ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ ʫ ʤʦʣʦʯʥʠʭ ʩʪʘʜʘʭ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 20 ʜʦ 60%, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ [75, 198]. 

ɽʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ, ʟʫʤʦʚʣʝʥʽ ʤʘʩʪʠʪʦʤ, ʚʢʣʶʯʘʶʪʴ ʟʥʠʞʝʥʥʷ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʤʦʣʦʢʘ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʣʽʢʫʚʘʥʥʷ, 

ʚʪʨʘʪʠ ʚʽʜ ʚʠʙʨʘʢʦʚʢʠ ʪʚʘʨʠʥ ʽ ʥʝʜʦʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʤʦʣʦʢʘ [110].  

ɺ ʋʢʨʘʾʥʽ ʧʨʦʙʣʝʤʘ ʤʘʩʪʠʪʫ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʰʠʨʝʥʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 35-50 %, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʨʽʚ, ʘ ʡ ʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ. ʇʘʪʦʣʦʛʽʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ  ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʝʨʝʜʯʘʩʥʦʾ ʚʠʙʨʘʢʦʚʢʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʨʽʚ 

[5, 18]. 

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʯʘʩʪʦ ʤʘʻ ʩʪʝʨʪʽ ʘʙʦ ʘʪʠʧʦʚʽ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ, 

ʦʩʦʙʣʠʚʦ ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʾ ʪʘ ʭʨʦʥʽʯʥʦʾ ʬʦʨʤ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʘʥʥʶ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ 

ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. ʅʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʤʘʩʪʠʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʩʪʦʪʥʠʤʠ ʟʤʽʥʘʤʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʣʦʢʘ [22, 35]. 

ʉʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʩʪʠʪ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ ʡʦʛʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ 

ʧʨʠʨʦʜʠ. ʅʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʚʧʣʠʚʘʶʪʴ 

ʽʥʬʝʢʮʽʡʥʽ ʯʠʥʥʠʢʠ, ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʽ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ. ʇʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʾʥʥʷ, ʥʝʟʘʜʦʚʽʣʴʥʘ ʛʽʛʽʻʥʘ ʪʘ ʩʪʨʝʩʦʚʽ 

ʬʘʢʪʦʨʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʦʛʨʘʤ [189, 198]. 
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ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʨʦʩʪʘʻ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʨʦʣʽ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʥʠ 

ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (BoLA) ʚʽʜʽʛʨʘʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɻʝʥ BoLA-DRB3 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʫʯʝʥʠʡ ʜʦ ʧʨʦʮʝʩʽʚ 

ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʊ-ʣʽʤʬʦʮʠʪʘʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʥʘ ʙʘʢʪʝʨʽʘʣʴʥʽ ʧʘʪʦʛʝʥʠ [218]. 

ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʘʣʝʣʴʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʛʝʥʘ BoLA-DRB3 ʪʘ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ, ʯʘʩʪʦʪʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʡʦʛʦ ʧʝʨʝʙʽʛʫ. ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʘʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʘʩʦʮʽʘʮʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʨʦʜʠ, ʧʦʧʫʣʷʮʽʾ ʪʘ ʫʤʦʚ 

ʫʪʨʠʤʘʥʥʷ ʢʦʨʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [191, 201]. 

ɺ ʋʢʨʘʾʥʽ ʦʢʨʝʤʽ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʽ ʢʣʽʥʽʯʥʠʤ ʪʘ ʝʧʽʟʦʦʪʦʣʦʛʽʯʥʠʤ 

ʘʩʧʝʢʪʘʤ ʤʘʩʪʠʪʫ, ʧʨʦʪʝ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʢʣʽʥʽʢʦ-

ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʟ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʟʘʣʠʰʘʶʪʴʩʷ 

ʧʦʦʜʠʥʦʢʠʤʠ. ʅʝʜʦʩʪʘʪʥʴʦ ʟôʷʩʦʚʘʥʠʤʠ ʻ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʘ BoLA-DRB3 ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʚʠʚʯʝʥʥʷ ʢʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3, ʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʨʠʷʪʠʤʫʪʴ ʧʦʛʣʠʙʣʝʥʥʶ ʫʷʚʣʝʥʴ ʧʨʦ ʧʘʪʦʛʝʥʝʟ ʤʘʩʪʠʪʫ 

ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚ ɿʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè ʥʘ ʢʘʬʝʜʨʽ ʛʽʛʽʻʥʠ ʪʚʘʨʠʥ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʽʥʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 2022ï2025 ʨʦʢʽʚ ʟʘ 

ʢʘʬʝʜʨʘʣʴʥʦʶ ʽʥʽʮʽʘʪʠʚʥʦʶ ʪʝʤʘʪʠʢʦʶ çɺʠʚʯʝʥʥʷ ʽ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʢʦʤʧʣʝʢʩʫ ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 
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ˉ0121u110773. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟôʷʩʫʚʘʥʥʽ  ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʷʚʫ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʤʝʦʩʪʘʟʫ ʚ 

ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʚʠʟʥʘʯʠʪʠ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ ʢʦʨʽʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʯʝʨʚʦʥʦʾ ʽ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ;  

ï ʜʦʩʣʽʜʠʪʠ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ  ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ; 

ï ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ 

ʢʦʨʽʚ ʚ ʫʤʦʚʘʭ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ; 

ï ʚʩʪʘʥʦʚʠʪʠ ʩʢʣʘʜ ʤʽʢʨʦʙʽʦʪʠ ʩʝʢʨʝʪʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ ʟʘ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ; 

ï ʟôʷʩʫʚʘʪʠ  ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʷʚʫ ʧʘʪʦʣʦʛʽ ʾʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3; 

ï ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʫ 

ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ, ʫ ʧʨʦʮʝʩʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʫ ʛʝʥʦʪʠʧʽ; 

ï ʚʠʚʯʠʪʠ ʪʝʨʘʧʝʚʪʠʯʥʫ, ʟʘʛʘʣʴʥʫ ʛʨʫʧʦʚʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3; 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ 

BoLA-DRB3 ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ: ʢʣʽʥʽʯʥʠʡ ʪʘ ʩʫʙʢʣʽʥʽʯʥʠʡ  ʤʘʩʪʠʪ ʢʦʨʽʚ,  ʢʣʽʥʽʢʦ-

ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʩʪʠʪʫ ʢʦʨʽʚ, ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ ʟʘ ʫʤʦʚʠ ʤʘʩʪʠʪʫ, ʧʦʣʽʤʦʨʬʽʟʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ: ʤʽʢʨʦʙʽʦʮʝʥʦʟʠ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʡ ʽʤʫʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ,  ʘʩʦʮʽʘʮʽʾ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʟ 
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ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ, ʪʝʨʘʧʝʚʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ (ʚʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʟʙʫʜʥʠʢʽʚ 

ʤʘʩʪʠʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ), ʢʣʽʥʽʯʥʽ 

(ʚʠʷʚʣʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ),  ʛʝʤʘʪʦʣʦʛʽʯʥʽ (ʬʦʨʤʝʥʽ 

ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ, ʛʝʤʦʛʣʦʙʽʥ,  ʣʝʡʢʦʮʠʪʘʨʥʘ  ʬʦʨʤʫʣʘ), ʽʤʫʥʦʣʦʛʽʯʥʽ (ʧʦʢʘʟʥʠʢʠ 

ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ), ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ (ʇʃʈ-ʇɼʈʌ), 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʘʢʝʪʽ çMicrosoft 

Excel 2013è ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤ, ʽʥʪʝʛʨʦʚʘʥʦʾ ʥʘʜʙʫʜʦʚʠ GenAlEx 

6.503 (http://biology-assets.anu.edu.au/GenAlEx/Download.html ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʠ PAST 4.03. (PAST: Paleontological Statistics Software Package for 

Education and Data Analysis. Reference manual. https://www.nhm.uio. 

noüdownloadsü past4manual). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ɼʅʂ-ʤʘʨʢʝʨʠ 

ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3  ʘʩʦʮʽʡʦʚʘʥʽ ʽʟ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ 

ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ. ɿʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʩʦʮʽʶʻʪʴʩʷ 

ʘʣʝʣʴ BoLA-DRB3*28, ʟʽ ʩʭʠʣʴʥʽʩʪʶ ï BoLA-DRB3*26. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʫ 

ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3, ʚʠʷʚʣʝʥʦ ʘʩʦʮʽʘʮʽʾ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʘʣʝʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʛʝʥʘ BoLA-DRB3 ʪʘ ʩʭʠʣʴʥʽʩʪʶ ʢʦʨʽʚ ʜʦ 

ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2*26 ʽ  *24 ʫ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ 

ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʚʠʥʠʢʘʶʪʴ ʢʣʽʥʽʯʥʠʡ  ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ  ʤʘʩʪʠʪ.   

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʘʪʦʛʝʥʝʟ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ ʧʦʟʠʮʽʡ ʚʟʘʻʤʦʜʽʾ 

ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ; ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʢʦʨʽʚ ʧʨʠ ʤʘʩʪʠʪʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʟʘ ʛʝʥʦʤ BoLA-DRB3. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʘʣʝʣʽʚ 

BoLA-DRB3.2*24 ʽ *26 ʟʫʤʦʚʣʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ.  

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʛʝʥʦʪʠʧ-ʟʘʣʝʞʥʽ ʟʤʽʥʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʢʦʨʽʚ, 

ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʥʦʩʽʾʚ ʘʣʝʣʽʚ BoLA-
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DRB3.2*24 ʽ *26 ʧʨʠʛʥʽʯʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʻ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʧʣʠʚ ʛʝʥʦʪʠʧʫ ʥʘ ʧʝʨʝʙʽʛ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ 

ʤʘʩʪʠʪ; ʢʦʥʮʝʧʮʽʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʘʩʪʠʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʧʨʦʚʘʜʞʝʥʦ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʨʘʢʪʠʮʽ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 

ʷʢ ʜʦʜʘʪʢʦʚʦʛʦ ʢʨʠʪʝʨʽʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʪʚʘʨʠʥ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ 

ʧʨʠ ʚʠʙʦʨʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʢʪʦʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʜ 6.02.2026 ʨʦʢʫ (ʜʦʜʘʪʦʢ 1).  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʬʘʭʽʚʮʽʚ ʆʈ çʄʘʛʽʩʪʨè ʟʘ ʥʘʧʨʷʤʦʤ ʚʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ  ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 

çɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘè ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤ. ʉ.ɿ. ɻʞʠʮʴʢʦʛʦ ʪʘ  ɯʥʩʪʠʪʫʪʽ ʙʽʦʣʦʛʽʾ 

ʪʚʘʨʠʥ ʅɸɸʅ, ʤ. ʃʴʚʽʚ (ʜʦʜʘʪʢʠ 2 ï 3). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʽ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, ʦʧʨʘʮʶʚʘʚ ʧʝʨʚʠʥʥʽ ʜʘʥʽ, 

ʨʦʟʨʦʙʠʚ ʩʭʝʤʫ ʽ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʫʩʽ ʟʘʧʣʘʥʦʚʘʥʽ ʢʣʽʥʽʯʥʽ, 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʤʘʪʝʤʘʪʠʯʥʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʫʚʘʚ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ ʙʫʣʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʤʫ ʪʘ ʢʦʥʮʝʧʮʽʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʏʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʴ ʟʜʦʙʫʚʘʯ 
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ʚʠʢʦʥʫʚʘʚ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ ʘʚʪʦʨʘʤʠ ʦʢʨʝʤʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚʢʣʶʯʝʥʠʭ ʜʦ 

ʧʝʨʝʣʽʢʫ ʨʦʙʽʪ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, ʷʢʠʤ ʚʠʩʣʦʚʣʶʻʪʴʩʷ ʱʠʨʘ ʧʦʜʷʢʘ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʨʘʜʠ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ 

çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè ʪʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: International 

scientific conference çBiodiversity of agricultural plants and animals, their conservation 

and perspectivesè, October 04-06, 2023, Tbilisi, Georgia; Scientific and practical; 

conference with international participation: "Management of the genetic fund of animals 

- problems, solutions, outlooksò, 28-30 september 2023, Chisinau, Moldova; ʍXII 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʦʾ 75-

ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢ-ʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʯʣʝʥʘ-

ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʅɸɸʅ ʈʦʩʪʠʩʣʘʚʘ ʌɽɼʆʈʋʂɸ (11.08.1949 ï 21.06.2023) 19-20 

ʚʝʨʝʩʥʷ 2024 ʨʦʢʫ, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ; ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çɿʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘ ʾʾ ʥʘʩʣʽʜʢʠ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ ʽ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ: ʥʘʫʢʦʚʽ 

ʧʽʜʭʦʜʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷè , 10-11 ʞʦʚʪʥʷ 2024 ʨʦʢʫ, ʆʜʝʩʘ: ɯʂʆʉɻ ʅɸɸʅ; ɯɯ 

ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɿʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘ ʾʾ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʽ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ: ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷè , 

23-24 ʞʦʚʪʥʷ 2025 ʨʦʢʫ, ʆʜʝʩʘ: ɯʂʆʉɻ ʅɸɸʅ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʚʠʢʦʥʘʥʦʛʦ ʚ ʜʠʩʝʨʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʘʥʦ 11 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʽʟ ʥʠʭ 1 ʩʪʘʪʪʷ ʫ ʚʠʜʘʥʥʷʭ ʧʨʦʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ 

Scopus/WoS: 5 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (ʢʘʪʝʛʦʨʽʷ ɹ), 2 

ʩʪʘʪʪʽ  ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, 3 ʧʨʘʮʽ ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ.  

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʣʘʜʝʥʦ ʥʘ 190 ʩʪʦʨʽʥʢʘʭ ʪʝʢʩʪʫ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʨʦʟʜʽʣʠ: ʘʥʦʪʘʮʽʾ (ʫʢʨʘʾʥʩʴʢʦʶ 

ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ), ʚʩʪʫʧ, ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʩʥʦʚʢʠ, 

ʧʨʦʧʦʟʠʮʽʾ ʚʠʨʦʙʥʠʮʪʚʫ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʜʘʪʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʥʘʨʘʭʦʚʫʻ 241 ʨʦʙʦʪʫ. ɼʠʩʝʨʪʘʮʽʷ 

ʽʣʶʩʪʨʦʚʘʥʘ 14 ʨʠʩʫʥʢʘʤʠ, ʤʽʩʪʠʪʴ 28 ʪʘʙʣʠʮʴ ʪʘ 3 ʜʦʜʘʪʢʠ. ɼʦʜʘʪʢʠ ʤʽʩʪʷʪʴ 

ʘʢʪʠ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ  ʪʘ ʘʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʄʘʩʪʠʪ ʢʦʨʽʚ ʷʢ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʩʫʯʘʩʥʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʘʨʩʪʚʘ 

 

ʄʘʩʪʠʪ ʫ ʢʦʨʽʚ ʽ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʧʘʪʦʣʦʛʽʡ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʨʦʟʚʠʪʢʫ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ, ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ. ʎʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʪʘ ʜʠʥʘʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ, ʘ ʡʦʛʦ 

ʢʣʽʥʽʯʥʽ ʡ ʝʧʽʟʦʦʪʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʤʦʣʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʟʨʦʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʢʦʨʽʚ. [9, 18, 37, 140, 189]. 

ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ 

ʪʘ ɸʟʽʾ ʚ ʤʦʣʦʯʥʠʭ ʩʪʘʜʘʭ ʢʣʽʥʽʯʥʽ ʪʘ ʩʫʙʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ 

20-60% ʢʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʻ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ 

ʪʘ ʯʘʩʪʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʠʤ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʡʦʛʦ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʽʛʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʚ ʩʪʘʜʽ. ʅʘ ʢʦʞʝʥ ʢʣʽʥʽʯʥʦ ʚʠʷʚʣʝʥʠʡ ʚʠʧʘʜʦʢ 

ʤʘʩʪʠʪʫ ʧʨʠʧʘʜʘʻ ʙʽʣʷ 3-5 ʚʠʧʘʜʢʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ. ʋ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʨʽʚ ʽʥʪʨʘʤʘʤʤʘʨʥʽ ʽʥʬʝʢʮʽʾ (ɯʄɯ) ʥʘʡʯʘʩʪʽʰʝ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʣʘʢʪʘʮʽʾ ï ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ ʪʘ ʥʘ ʧʽʢʫ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʽʤʫʥʦʜʝʧʨʝʩʽʻʶ ʪʘ ʟʥʘʯʥʠʤ ʤʝʪʘʙʦʣʽʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʦʨʛʘʥʽʟʤ ʫ ʮʝʡ ʯʘʩ [22,  75, 110]. 

ɺ ʋʢʨʘʾʥʽ ʤʘʩʪʠʪ ʪʘʢʦʞ ʤʘʻ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʨʦʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʟ ʽʥʪʝʥʩʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ. ʏʘʩʪʦʪʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʜʦʩʷʛʘʻ ʜʦ 

40%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ [5, 18, 43]. ɼʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ  

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ. ʇʦʰʠʨʝʥʥʷ 

ʤʘʩʪʠʪʫ ʟʫʤʦʚʣʶʻ ʷʢ ʧʨʷʤʽ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʤʦʣʦʯʥʦʾ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʠʤʫʰʝʥʠʤ ʚʠʣʫʯʝʥʥʷʤ ʤʦʣʦʢʘ ʥʘ ʧʝʨʽʦʜ ʪʝʨʘʧʽʾ ʪʘ ʚʠʪʨʘʪʘʤʠ 

ʥʘ ʚʝʪʝʨʠʥʘʨʥʽ ʟʘʭʦʜʠ, ʪʘʢ ʽ ʥʝʧʨʷʤʽ ï ʫ ʚʠʛʣʷʜʽ ʧʦʛʽʨʰʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥ ʽ 

ʧʝʨʝʜʯʘʩʥʦʛʦ ʚʠʙʫʪʪʷ ʢʦʨʽʚ ʟʽ ʩʪʘʜʘ [59, 191]. 

ɿʥʠʞʝʥʥʷ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ ʧʨʠ ʤʘʩʪʠʪʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 10-

30%, ʘ ʟʘ ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʚʟʘʛʘʣʽ ʤʘʪʠ ʥʝʟʚʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ. ʑʦʨʽʯʥʦ ʜʘʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʦʰʪʫʻ ʩʚʽʪʦʚʽʡ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜ $19,7 ʜʦ $32 

ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ. ʊʽʣʴʢʠ ʚ ʉʐɸ ʦʮʽʥʢʘ ʚʪʨʘʪ ʩʢʣʘʜʘʻ ʜʦ $2 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ. ɿ 

ʘ ʦʮʽʥʢʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʩʝʨʝʜʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ, ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 128 ʜʦ 444 ʜʦʣʘʨʽʚ ʉʐɸ ʥʘ ʦʜʠʥ ʚʠʧʘʜʦʢ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʫ 

ʟʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 61-97 ʻʚʨʦ ʥʘ ʢʦʨʦʚʫ ʥʘ ʨʽʢ, ʘ ʚ ʦʢʨʝʤʠʭ ʩʪʘʜʘʭ 

ʚʘʨʽʶʚʘʪʠ ʚʽʜ 17 ʜʦ 198 ʻʚʨʦ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ, ʨʽʚʥʷ ʂʉʂ 

ʫ ʤʦʣʦʮʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ [118, 188, 224].  

ɿʘ ʜʘʥʠʤʠ ʦʛʣʷʜʦʚʦʾ ʨʦʙʦʪʠ Ruegg (2017) ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ, ʷʢʠʡ ʚʚʘʞʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʉʂʄ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʠʞʝʥʥʷʤ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʧʦʜʚʦʻʥʥʷ ʂʉʂ ʥʘ 

50 ʪʠʩ.ʢʣ./ʤʣ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʥʘʜʦʾʚ ʤʦʣʦʢʘ ʟʘ ʣʘʢʪʘʮʽʶ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 91 ʢʛ ʫ ʧʝʨʚʽʩʪʦʢ ʽ ʥʘ 181 ʢʛ ʫ ʢʦʨʽʚ ʩʪʘʨʰʠʭ ʣʘʢʪʘʮʽʡ [189]. 

ʅʝʟʚʦʨʦʪʥʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʤʦʣʦʢʘ, ʱʦ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʟʘʢʫʧʽʚʝʣʴʥʦʾ ʮʽʥʠ. 

ʇʘʪʦʣʦʛʽʷ ʚʠʤôʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʩʪʦʪʥʠʤʠ ʟʤʽʥʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʤʦʣʦʢʘ. ɿʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʞʠʨʫ, ʙʽʣʢʘ ʪʘ ʣʘʢʪʦʟʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ ʽ ʂʉʂ, ʱʦ ʩʫʤʘʨʥʦ ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, 

ʤʘʩʪʠʪ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ ʙʘʢʪʝʨʽʘʣʴʥʠʤ ʦʙʩʽʤʝʥʽʥʥʷʤ ʽ ʤʦʞʣʠʚʠʤ 

ʧʦʪʨʘʧʣʷʥʥʷʤ ʟʘʣʠʰʢʽʚ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʤʦʣʦʢʦ [32, 135, 153]. 

ʉʫʯʘʩʥʘ ʚʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ ʨʦʟʛʣʷʜʘʻ ʤʘʩʪʠʪ ʷʢ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʥʫ 

ʧʘʪʦʣʦʛʽʶ, ʱʦ ʤʘʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʢʦʨʽʚ, ʘ ʥʝ ʪʽʣʴʢʠ ʷʢ 

ʣʦʢʘʣʴʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʚʠʤôʷ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ 



31 
 

ʟʘʛʘʣʴʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥ, ʧʦʨʫʰʝʥʥʷʤ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ, 

ʟʥʠʞʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʢʦʨʦʯʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʚʛʦʣʽʪʪʷ. ʂʨʽʤ 

ʪʦʛʦ, ʤʘʩʪʠʪ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʽʥʰʠʤʠ 

ʧʽʩʣʷʨʦʜʦʚʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʝʨʝʙʽʛ ʣʘʢʪʘʮʽʾ ʡ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʩʪʘʜʘ [28, 59]. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʩʪʠʪ ʥʘʙʫʚʘʻ ʚ ʢʦʥʪʝʢʩʪʽ ʙʽʦʙʝʟʧʝʢʠ ʤʦʣʦʯʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ. NMC ʥʘʛʦʣʦʰʫʻ, ʱʦ ʢʦʥʪʨʦʣʴ ʤʘʩʪʠʪʫ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʮʽʻʾ 

ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʨʠʷʻ ʮʠʨʢʫʣʷʮʽʾ ʟʙʫʜʥʠʢʽʚ ʫ ʩʪʘʜʽ ʪʘ ʧʽʜʚʠʱʫʻ 

ʨʠʟʠʢ ʢʦʥʪʘʤʽʥʘʮʽʾ ʤʦʣʦʢʘ ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ɹʝʟ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʬʝʨʤʠ ʽ ʢʦʥʪʨʦʣʶ ʤʘʩʪʠʪʫ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʫ 

ʷʢʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ [185]. 

ɺ ʋʢʨʘʾʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩʪʠʪʫ ʫ ʩʠʩʪʝʤʽ ʙʽʦʙʝʟʧʝʢʠ ʧʦʩʠʣʶʻʪʴʩʷ ʚʠʤʦʛʘʤʠ 

ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʷʢʦʩʪʽ ʤʦʣʦʢʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ˉ 118, ʤʦʣʦʢʦ ʚʽʜ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ, ʥʝ ʧʦʚʠʥʥʦ ʜʦʧʫʩʢʘʪʠʩʷ ʜʦ 

ʭʘʨʯʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʛʦʩʧʦʜʘʨʩʪʚ [24].  

ʄʘʩʪʠʪ ʢʦʨʽʚ ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʙʣʝʤʘ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ, ʱʦ ʦʭʦʧʣʶʻ 

ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ, ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ, ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʘʩʧʝʢʪʠ 

ʙʽʦʙʝʟʧʝʢʠ. ɽʬʝʢʪʠʚʥʝ ʧʦʜʦʣʘʥʥʷ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʚʘʨʠʥ, ʩʧʝʮʠʬʽʢʠ ʫʤʦʚ ʾʭ ʫʪʨʠʤʘʥʥʷ, ʨʽʚʥʷ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

1.2. ɽʪʽʦʣʦʛʽʷ ʪʘ ʧʘʪʦʛʝʥʝʟ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ 

 

ʄʘʩʪʠʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʣʠʢʘʥʝ ʬʽʟʠʯʥʠʤʠ ʘʙʦ ʭʽʤʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʧʨʠʯʠʥ ʻ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʣʠʢʘʶʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ, ʷʢʽ ʧʨʦʥʠʢʘʶʪʴ ʫ ʚʠʤôʷ, 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʽ ʧʨʦʜʫʢʫʶʪʴ ʰʢʽʜʣʠʚʽ ʜʣʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʦʢʩʠʥʠ. 

ɽʪʽʦʣʦʛʽʯʥʠʤʠ ʘʛʝʥʪʘʤʠ ʤʘʩʪʠʪʫ ʻ ʧʝʨʝʚʘʞʥʦ ʙʘʢʪʝʨʽʾ, ʦʩʦʙʣʠʚʦ ʩʪʘʬʽʣʦʢʦʢʠ ʪʘ 
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ʩʪʨʝʧʪʦʢʦʢʠ, ʘ ʪʘʢʦʞ ʤʽʢʦʧʣʘʟʤʠ, ʛʨʠʙʢʠ, ʚʦʜʦʨʦʩʪʽ, ʥʘʡʧʨʦʩʪʽʰʽ ʪʘ ʚʽʨʫʩʠ. 

ɿʘʧʘʣʝʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʷ ʧʨʠ ʬʽʟʠʯʥʽʡ ʪʨʘʚʤʽ ʚʠʤôʷ, ʢʦʥʪʘʢʪʽ ʟ 

ʧʦʜʨʘʟʥʶʚʘʣʴʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʘʙʦ 

ʙʫʜʴ-ʷʢʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ [13, 19, 121, 122, 170, 172, 210, 234].  

ʗʢ ʧʦʚʽʜʦʤʣʷʻ ʅʘʮʽʦʥʘʣʴʥʘ ʨʘʜʘ ʟ ʤʘʩʪʠʪʫ, ʥʘ ʩʴʦʛʦʜʥʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 

ʙʣʠʟʴʢʦ 200 ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʚʠʢʣʠʢʘʪʠ ʤʘʩʪʠʪ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ. ɺʦʜʥʦʯʘʩ ʫ ʧʨʘʢʪʠʮʽ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʨʝʛʫʣʷʨʥʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʟʙʫʜʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʝʧʽʟʦʦʪʦʣʦʛʽʯʥʝ 

ʟʥʘʯʝʥʥʷ. ʉʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ ʤʽʢʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ ʧʨʠ ʤʘʩʪʠʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫʤʦʚʘʤʠ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʨʽʚʥʝʤ 

ʜʦʪʨʠʤʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʩʝʟʦʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʡ ʩʠʩʪʝʤʦʶ 

ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʝʪʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʷʢʠʡ ʻ ʥʝʦʙʭʽʜʥʦʶ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʢʦʥʪʨʦʣʶ ʤʘʩʪʠʪʫ [71, 134, 163].  

ʊʨʘʜʠʮʽʡʥʦ ʟʙʫʜʥʠʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʦʥʪʘʛʽʦʟʥʽ ï ʪʽ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʤʽʞ 

ʪʚʘʨʠʥʘʤʠ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ, ʪʘ ʝʢʦʣʦʛʽʯʥʽ ï ʪʽ, ʱʦ ʧʦʭʦʜʷʪʴ ʽʟ ʩʝʨʝʜʦʚʠʱʘ 

ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ. ʉʝʨʝʜ ʢʦʥʪʘʛʽʦʟʥʠʭ ʙʘʢʪʝʨʽʡ ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʽʣʷʶʪʴʩʷ 

Staphylococcus aureus, ʛʨʘʤʧʦʟʠʪʠʚʥʠʡ ʢʦʢ, ʱʦ ʫʪʚʦʨʶʻ ʙʽʦʧʣʽʚʢʠ, ʫʥʠʢʘʻ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʛʦʩʧʦʜʘʨʷ ʪʘ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʩʪʽʡʢʽ ʡ ʭʨʦʥʽʯʥʽ ʬʦʨʤʠ 

ʤʘʩʪʠʪʫ. Streptococcus agalactiae, ʧʝʨʝʚʘʞʥʦ ʚʠʢʣʠʢʘʻ ʩʫʙʢʣʽʥʽʯʥʽ ʽʥʬʝʢʮʽʾ ʟ 

ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʂʉʂ. ʂʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʢʦʨʽʚ ʻ ʥʘʙʨʷʢ, ʙʦʣʶʯʽʩʪʴ ʽ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʫ ʤʦʣʦʯʥʦʛʦ ʩʝʢʨʝʪʫ, 

ʪʦʜʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ 

ʦʩʥʦʚʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʤʘʨʢʝʨ ʟʘʧʘʣʝʥʥʷ [25, 190, 201, 224, 231]. 

ʄʘʩʪʠʪ ʩʧʨʠʯʠʥʝʥʠʡ ʝʢʟʦʛʝʥʥʠʤʠ (ʥʘʚʢʦʣʠʰʥʽʤʠ) ʧʘʪʦʛʝʥʘʤʠ (Escherichia 

coli, Klebsiella pneumoniae, Streptococcus uberis ʘʙʦ Enterococci spp.), ʧʦʚôʷʟʘʥʠʤʠ 

ʟ ʫʤʦʚʘʤʠ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ (ˇʨʫʥʪ, ʚʦʜʘ, ʧʽʜʩʪʠʣʢʘ), ʟʘʟʚʠʯʘʡ ʤʘʻ ʛʦʩʪʨʠʡ 

ʧʝʨʝʙʽʛ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʰʚʠʜʢʦ ʝʣʽʤʽʥʫʻʪʴʩʷ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʛʦʩʧʦʜʘʨʷ 

ɸʣʝ ʧʨʠ ʟʥʠʞʝʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʛʘʥʠʤʠ 
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ʫʤʦʚʘʤʠ ʛʽʛʽʻʥʠ ʡ ʚʠʩʦʢʦʶ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʢʦʥʪʘʤʽʥʘʮʽʻʶ ʩʝʨʝʜʦʚʠʱʘ, ʚʦʥʠ ʟʜʘʪʥʽ  

ʚʠʢʣʠʢʘʪʠ ʜʦʩʠʪʴ ʚʘʞʢʽ ʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ [84, 86, 111, 131, 171]. 

 ʋ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʘʧʨʦʬʽʪʥʽ ʪʘ ʧʘʪʦʛʝʥʥʽ ʢʦʢʠ ʨʦʜʽʚ 

Staphylococcus ̔  Streptococcus ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʢʦʨʽʚ ʽʟ ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʽ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, ʪʦʜʽ ʷʢ E. coli ʚʠʜʽʣʷʣʘʩʷ ʨʽʜʰʝ, ʘʣʝ ʚʩʝ ʞ ʩʪʘʥʦʚʠʣʘ 

ʩʫʪʪʻʚʫ ʯʘʩʪʠʥʫ ʝʪʽʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷ.  ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʟʙʫʜʥʠʢʠ, 

ʷʢ Yersinia, Mycoplasma bovis ʪʘ ʽʥʰʽ, ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠʩʷ ʚ ʤʦʣʦʮʽ ʢʦʨʽʚ ʽʟ 

ʤʘʩʪʠʪʦʤ, ʘʣʝ ʾʭʥʷ ʨʦʣʴ ʫ ʧʘʪʦʣʦʛʽʾ ʚʠʤôʷ ʤʝʥʰ ʚʘʛʦʤʘ [2, 19, 21, 37].  

ʄʘʩʪʠʪ ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʙʘʢʪʝʨʽʘʣʴʥʘ ʽʥʬʝʢʮʽʷ. ʆʜʥʘʢ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ 

ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʪʘʢʦʞ ʚʽʨʫʩʠ, ʛʨʠʙʢʠ, ʜʨʽʞʜʞʦʧʦʜʽʙʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʚʦʜʦʨʦʩʪʽ (ʟʘ ʫʤʦʚʠ ʟʤʽʰʘʥʦʾ ʘʙʦ ʜʫʞʝ ʨʽʜʢʽʩʥʦʾ ʝʪʽʦʣʦʛʽʾ). 

ʄʽʢʦʟʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ ʩʧʨʠʯʠʥʶʶʪʴ ʝʫʢʘʨʽʦʪʠʯʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ, ʷʢ ʜʨʽʞʜʞʦʧʦʜʽʙʥʽ ʛʨʠʙʠ (Candida spp., Saccharomyces spp.), ʪʘʢ ʽ 

ʨʽʜʢʽʩʥʽ ʧʣʽʩʥʷʚʽ ʬʦʨʤʠ (Aspergillus spp.). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʢʦʨʽʚ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʝʢʨʝʪʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʟ ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ ʻ ʛʨʠʙ Candida 

albicans, ʯʘʩʪʦʪʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 12,5% ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ [17]. 

ɼʨʽʞʜʞʦʧʦʜʽʙʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ ʧʽʜʢʣʘʩʦʤ ʛʨʠʙʽʚ ʽ ʨʦʩʪʫʪʴ ʫ ʚʠʛʣʷʜʽ 

ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ, ʟʜʘʪʥʠʭ ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʙʽʥʘʨʥʠʤ ʧʦʜʽʣʦʤ, 

ʪʦʤʫ ʧʨʘʢʪʠʯʥʦ ʫ ʚʝʪʝʨʠʥʘʨʽʾ ʧʽʜ çʛʨʠʙʢʦʚʠʤ ʤʘʩʪʠʪʦʤè ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ 

ʜʨʽʞʜʞʦʚʠʡ ʤʘʩʪʠʪ, ʭʦʯʘ ʪʝʨʤʽʥ çʛʨʠʙʦʢè ʰʠʨʰʠʡ ʽ ʚʢʣʶʯʘʻ ʡ ʽʥʰʽ ʨʽʜʢʽʩʥʽ 

ʟʙʫʜʥʠʢʠ [52]. ɺʦʥʠ ʨʽʜʢʦ ʚʠʩʪʫʧʘʶʪʴ ʧʝʨʚʠʥʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʜʥʘʢ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ, 

ʨʝʛʫʣʷʨʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ ʘʙʦ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʚʠʤôʷ, ʘ ʪʘʢʦʞ ʫ 

ʨʘʟʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʯʠ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʫ ʩʪʘʜʽ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ, ʝʪʽʦʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʦʛʦ ʟ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʽʚ Candida, Cryptococcus, Rhodotorula ʪʘ Trichosporon [220].  

ʋ ʧʘʪʦʛʝʥʝʟʽ ʤʘʩʪʠʪʫ ʜʦʤʽʥʫʶʪʴ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʧʨʦʥʠʢʘʶʪʴ ʫ ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ ʯʝʨʝʟ ʜʽʡʢʦʚʠʡ ʢʘʥʘʣ, ʷʢʠʡ ʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ 

ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʙʘʨôʻʨʫ ʟʘʚʜʷʢʠ ʢʝʨʘʪʠʥʦʚʠʤ ʢʦʨʢʘʤ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 
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ʤʝʭʘʥʽʟʤʘʤ ʦʯʠʱʝʥʥʷ. ʇʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʧʝʚʥʽ 

ʬʘʢʪʦʨʠ ʚʽʨʫʣʝʥʪʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʦʜʦʣʘʥʥʶ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʘʭʠʩʥʠʭ ʙʘʨôʻʨʽʚ 

ʪʢʘʥʠʥ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ ʧʦʜʘʣʴʰʽʡ ʢʦʣʦʥʽʟʘʮʽʾ ʝʧʽʪʝʣʽʶ ʚʠʤôʷ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ 

ʝʪʘʧʦʤ ʫ ʧʘʪʦʛʝʥʝʟʽ ʽʥʬʝʢʮʽʡʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ. ʇʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʜʽʡʦʢ, 

ʤʽʢʨʦʪʨʽʱʠʥʠ, ʨʝʬʣʶʢʩ ʤʦʣʦʢʘ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ ʪʘ ʦʩʣʘʙʣʝʥʥʷ ʤʽʩʮʝʚʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʥʘʧʨʠʢʣʘʜ, ʫ ʧʝʨʽʦʜ ʩʪʨʝʩʫ ʯʠ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ, ʩʧʨʠʷʶʪʴ ʮʴʦʤʫ 

ʧʨʦʮʝʩʫ. ʇʦʪʨʘʧʠʚʰʠ ʚ ʧʨʦʪʦʢʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʙʘʢʪʝʨʽʾ ʘʜʛʝʟʫʶʪʴʩʷ ʜʦ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʧʨʦʥʠʢʘʶʪʴ ʫ ʧʨʦʪʦʢʠ ʪʘ ʚʠʢʣʠʢʘʶʪʴ ʣʦʢʘʣʴʥʫ ʨʝʘʢʮʽʶ 

ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʽʥʽʮʽʶʻ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ.  ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ 

ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʫ ʚʘʞʣʠʚʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʯʠʥʥʠʢʽʚ ʭʘʟʷʾʥʘ, ʪʘʢʠʭ ʷʢ ʟʤʽʥʠ 

ʤʽʢʨʦʙʽʦʤʫ ʨʫʙʮʷ ʪʘ ʟʘʛʘʣʴʥʠʡ ʽʤʫʥʥʠʡ ʩʪʘʪʫʩ, ʱʦ ʤʦʞʫʪʴ ʤʦʜʫʣʶʚʘʪʠ ʨʝʘʢʮʽʶ 

ʥʘ ʽʥʬʝʢʮʽʶ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʧʨʦʥʠʢʥʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʫ ʪʢʘʥʠʥʠ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ  [4, 145, 150, 171].  

ɺʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ ʻ ʧʝʨʰʦʶ ʣʽʥʽʻʶ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʰʚʠʜʢʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʘʪʦʛʝʥʠ. ʁʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʢʣʶʯʘʻ 

ʪʨʠ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ: ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ 

(PAMP), ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʽʟ ʧʦʜʘʣʴʰʠʤ ʚʠʚʽʣʴʥʝʥʥʷʤ ʤʝʜʽʘʪʦʨʽʚ 

ʟʘʧʘʣʝʥʥʷ ʪʘ ʝʬʝʢʪʦʨʥʫ ʬʘʟʫ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʬʘʛʦʮʠʪʠ ʡ ʧʨʠʨʦʜʥʽ ʢʣʽʪʠʥʠ-ʢʽʣʝʨʠ 

(NK) ʟʥʠʱʫʶʪʴ ʧʘʪʦʛʝʥʠ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʧʘʪʦʛʝʥʽʚ ʚʽʜʽʛʨʘʶʪʴ 

ʨʝʮʝʧʪʦʨʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ (PRR), ʟʦʢʨʝʤʘ Toll-ʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ (TLR), 

NOD-ʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ (NLR) ʪʘ RIG-I-ʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ (RLR).  

ʋ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʜʝʩʷʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ TLR (TLR1 

- TLR10), ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʤʘʢʨʦʬʘʛʘʭ, ʜʝʥʜʨʠʪʥʠʭ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ, 

ʚʠʷʚʣʷʶʯʠ ʙʘʢʪʝʨʽʘʣʴʥʽ, ʚʽʨʫʩʥʽ ʪʘ ʧʘʨʘʟʠʪʘʨʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ 

ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ PAMP.  NOD-ʧʦʜʽʙʥʽ ʨʝʮʝʧʪʦʨʠ ʟʜʽʡʩʥʶʶʪʴ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥʽʚ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʧʨʦʪʝʾʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʽʥʬʣʘʤʘʩʦʤ), ʱʦ ʽʥʽʮʽʶʻ ʢʘʩʧʘʟʫ-1, ʪʦʜʽ ʷʢ RLR 

ʨʦʟʧʽʟʥʘʶʪʴ ʚʽʨʫʩʥʫ ʈʅʂ ʫ ʮʠʪʦʧʣʘʟʤʽ ʪʘ ʽʥʽʮʽʶʶʪʴ ʧʨʦʪʠʚʽʨʫʩʥʽ ʨʝʘʢʮʽʾ. 

ɯʥʬʣʘʤʘʩʦʤʠ, ʟʦʢʨʝʤʘ NLRP3 ʪʘ AIM2, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘʢʪʠʚʫʶʯʠ ʢʘʩʧʘʟʫ-1 ʽ ʩʪʠʤʫʣʶʶʯʠ ʩʝʢʨʝʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ 
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ʮʠʪʦʢʽʥʽʚ IL-1ɓ ʪʘ IL-18 [119, 123, 127].  

ɺʘʞʣʠʚʠʤʠ ʛʫʤʦʨʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʻ ʙʽʣʢʠ 

ʛʦʩʪʨʦʾ ʬʘʟʠ, ʟʦʢʨʝʤʘ ʛʘʧʪʦʛʣʦʙʽʥ, ʩʠʨʦʚʘʪʢʦʚʠʡ ʘʤʽʣʦʾʜ ɸ, ʬʽʙʨʠʥʦʛʝʥ, ʉ-

ʨʝʘʢʪʠʚʥʠʡ ʙʽʣʦʢ ʽ Ŭ1-ʢʠʩʣʠʡ ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʧʝʯʽʥʮʽ 

ʧʽʜ ʯʘʩ ʽʥʬʝʢʮʽʾ ʪʘ ʩʧʨʠʷʶʪʴ ʦʧʩʦʥʽʟʘʮʽʾ ʧʘʪʦʛʝʥʽʚ, ʘʢʪʠʚʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʫ ʽ 

ʨʝʛʫʣʷʮʽʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʈʝʛʫʣʷʮʽʷ ʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘʢʦʞ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʮʠʪʦʢʽʥʘʤʠ: ʧʨʦʟʘʧʘʣʴʥʽ ʤʝʜʽʘʪʦʨʠ (TNF-Ŭ, IL-1ɓ, IL-6, IL-12, IFN-ɔ) ʩʧʨʠʷʶʪʴ 

ʝʣʽʤʽʥʘʮʽʾ ʧʘʪʦʛʝʥʽʚ, ʪʦʜʽ ʷʢ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ (IL-10, TGF-ɓ) ʧʽʜʪʨʠʤʫʶʪʴ 

ʽʤʫʥʥʠʡ ʛʦʤʝʦʩʪʘʟ. ʂʣʽʪʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʝʡʪʨʦʬʽʣʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ, ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʧʨʠʨʦʜʥʠʤʠ ʢʣʽʪʠʥʘʤʠ-

ʢʽʣʝʨʘʤʠ, ɔŭ-ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʛʨʘʥʫʣʦʮʠʪʘʤʠ, ʷʢʽ ʜʽʶʪʴ ʫʟʛʦʜʞʝʥʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ. ɺʦʜʥʦʯʘʩ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, 

ʱʦ ʬʦʨʤʫʶʪʴ ʙʘʨôʻʨʠ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʘ 

ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʽʚ, ʥʝ ʣʠʰʝ ʚʠʢʦʥʫʶʪʴ ʬʽʟʠʯʥʫ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʘ ʡ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʨʦʜʞʝʥʦʤʫ ʽʤʫʥʽʪʝʪʽ, ʩʝʢʨʝʪʫʶʯʠ ʘʥʪʠʤʽʢʨʦʙʥʽ ʧʝʧʪʠʜʠ ʪʘ 

ʜʝʬʝʥʟʠʥʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʨʦʜʞʝʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ 

ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʽʢʫ, ʨʽʚʥʷ ʛʦʜʽʚʣʽ ʪʘ ʚʧʣʠʚʫ 

ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʪʚʘʨʠʥ 

ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʤʘʩʪʠʪʫ, ʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʘʨʽʘʮʽʷʤʠ 

ʮʠʪʦʢʽʥʦʚʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʨʽʟʥʽ PAMP [140, 145, 181, 223]. 

ʇʦʨʫʰʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ ʥʘ ʽʥʬʝʢʮʽʡʥʽ ʘʛʝʥʪʠ, ʱʦ ʫʨʘʞʘʶʪʴ 

ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ, ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ 

ʤʘʩʪʠʪʫ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʽʥʬʽʢʫʚʘʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʟʘʭʠʩʥʘ 

ʨʝʘʢʮʽʷ ʦʨʛʘʥʽʟʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤʠ ʚʨʦʜʞʝʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʦʮʝʩʽʚ ʻ ʘʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʪʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʣʽʟʠʩʫ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ. ʌʘʛʦʮʠʪʘʨʥʽ ʢʣʽʪʠʥʠ ʨʦʟʧʽʟʥʘʶʪʴ ʙʘʢʪʝʨʽʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ PAMP ʟʘ ʫʯʘʩʪʶ TLR, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʘʢʪʠʚʘʮʽʷ ʪʘ 

ʩʠʥʪʝʟ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʟʦʢʨʝʤʘ IL-1, TNF-Ŭ, IL-6 ʽ IL-12. ʎʽ ʤʝʜʽʘʪʦʨʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʛʨʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ ʜʦ ʦʩʝʨʝʜʢʫ ʽʥʬʝʢʮʽʾ, ʧʦʩʠʣʶʶʪʴ ʣʦʢʘʣʴʥʝ 
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ʟʘʧʘʣʝʥʥʷ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʢʣʽʪʠʥ-ʢʽʣʝʨʽʚ. ʅʘ ʧʽʟʥʽʰʠʭ 

ʝʪʘʧʘʭ ʝʣʽʤʽʥʘʮʽʷ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʙʘʢʪʝʨʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʛʫʤʦʨʘʣʴʥʦʶ ʣʘʥʢʦʶ ʽʤʫʥʽʪʝʪʫ. ɸʥʪʠʪʽʣʘ, ʧʝʨʝʚʘʞʥʦ ʢʣʘʩʫ IgG, ʟʚôʷʟʫʶʪʴ 

ʙʘʢʪʝʨʽʾ ʪʘ ʾʭ ʪʦʢʩʠʥʠ, ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʘʜʛʝʟʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʪʢʘʥʠʥ ʭʘʟʷʾʥʘ 

ʽ ʚʦʜʥʦʯʘʩ ʧʦʣʝʛʰʫʶʪʴ ʾʭ ʬʘʛʦʮʠʪʦʟ [61, 132, 208].  

ɿʘʧʘʣʴʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʣʦʢʘʣʽʟʦʚʘʥʦ, 

ʷʢʱʦ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʽʻʶ ʘʙʦ ʢʽʣʴʢʦʤʘ ʯʘʩʪʢʘʤʠ ʚʠʤôʷ ʙʝʟ 

ʩʫʪʪʻʚʦʛʦ ʧʦʨʫʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥʠ, ʘʙʦ ʩʠʩʪʝʤʥʦ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʽʥʬʝʢʮʽʾ ʪʘ ʥʘʜʭʦʜʞʝʥʥʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʪʦʢʩʠʥʽʚ ʫ ʢʨʦʚʦʦʙʽʛ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʦʢʩʠʢʘʮʽʷ, ʣʠʭʦʤʘʥʢʘ, 

ʧʦʨʫʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʬʫʥʢʮʽʡ ʟʽ ʟʥʠʞʝʥʥʷʤ ʤʦʣʦʢʦʚʽʜʜʘʯʽ. 

ʊʨʠʚʘʣʽʩʪʴ ʽ ʪʷʞʢʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʝʪʽʦʣʦʛʽʯʥʠʭ 

ʽ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʽʨʫʣʝʥʪʥʽʩʪʴ 

ʧʘʪʦʛʝʥʫ, ʟʦʢʨʝʤʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʛʝʟʽʾ, ʽʥʚʘʟʽʾ ʪʘ ʧʨʦʜʫʢʫʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʚʘʨʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧʦʥʝʥʪʠ 

ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʚʦʻʯʘʩʥʦʛʦ ʪʘ ʘʜʝʢʚʘʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʥʘʙʫʚʘʻ ʟʘʪʷʞʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʽ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ 

ʫ ʭʨʦʥʽʯʥʫ ʬʦʨʤʫ [240]. 

ʄʘʩʪʠʪ ʫ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʩʪʘʥʦʚʠʪʴ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʜʦʙʨʦʙʫʪʫ ʪʚʘʨʠʥ 

[237]. ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ ʪʘʢʠʭ ʟʘʛʨʦʟ. 

ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʢʦʨʽʚ ʽ ʨʽʚʝʥʴ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢʽʩʪʶ ʛʦʜʽʚʣʽ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ ʨʘʮʽʦʥʫ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʧʦʞʠʚʥʠʤʠ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʡ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʦʚʥʦʮʽʥʥʝ 

ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʧʝʨʝʙʽʛ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʪʨʠʤʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʚ ʧʝʨʽʦʜ 

ʣʘʢʪʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʤʝʪʘʙʦʣʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɼʝʬʽʮʠʪ ʧʨʦʪʝʾʥʫ, ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʽʩʪʦʪʥʦ ʧʦʨʫʰʫʻ ʦʙʤʽʥʥʽ 

ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ ʢʦʨʽʚ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʩʠʥʪʝʟʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, 

ʧʨʠʛʥʽʯʝʥʥʷʤ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʪʘ ʦʩʣʘʙʣʝʥʥʷʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠʨʦʜʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʪʘ 
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ʧʽʜʚʠʱʫʻʪʴʩʷ ʡʦʛʦ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʽ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʦʢʨʝʤʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʪʘʤʽʥʠ A, D, E, ʘ ʪʘʢʦʞ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʩʝʣʝʥ, ʮʠʥʢ ʽ 

ʤʽʜʴ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʤʫ ʢʦʨʦʚʠ ʚ ʮʽʣʦʤʫ, ʚʢʣʶʯʘʶʯʠ ʨʝʛʫʣʷʮʽʶ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʨʦʙʦʪʫ 

ʛʦʨʤʦʥʘʣʴʥʦʾ ʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʩʪʨʝʩʫ. ɼʝʬʽʮʠʪ ʟʘʟʥʘʯʝʥʠʭ ʥʫʪʨʽʻʥʪʽʚ ʟʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ 

ʩʠʩʪʝʤʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, ʘʢʪʠʚʘʮʽʶ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʜʠʩʬʫʥʢʮʽʶ 

ʦʩʥʦʚʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ [180, 239, 240]. 

ʅʘʩʪʫʧʥʠʡ ʬʘʢʪʦʨ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ, ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʪʝʭʥʦʣʦʛʽʻʶ ʜʦʾʥʥʷ ʪʘ ʨʽʚʥʝʤ ʛʽʛʽʻʥʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʄʠʪʪʷ ʚʠʤôʷ, ʜʝʟʽʥʬʝʢʮʽʷ 

ʜʦʾʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʙʘʢʪʝʨʽʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʜʽʡʦʢ ʪʘ ʨʠʟʠʢ 

ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʾ. ʅʝʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʨʦʮʝʜʫʨ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ 

ʩʫʙʢʣʽʥʽʯʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ [16, 38].  

ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʯʘʩʪʦʪʫ ʤʘʩʪʠʪʫ ʤʘʶʪʴ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ. 

ɿʘʙʨʫʜʥʝʥʽ ʪʘ ʚʦʣʦʛʽ ʧʽʜʩʪʠʣʢʠ, ʧʝʨʝʧʦʚʥʝʥʽʩʪʴ ʧʨʠʤʽʱʝʥʴ, ʥʝʜʦʩʪʘʪʥʷ 

ʚʝʥʪʠʣʷʮʽʷ ʪʘ ʧʦʛʘʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʤʥʦʞʝʥʥʷ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʢʦʥʪʘʢʪʫ ʾʭ ʽʟ ʚʠʤôʷʤ. ɹʨʫʜʥʽ ʧʽʜʩʪʠʣʢʠ ʪʘ 

ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʧʽʜʚʠʱʫʶʪʴ ʙʘʢʪʝʨʽʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʽʡʢʠ, ʱʦ ʻ 

ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʚʥʫʪʨʽʰʥʴʦ-ʩʫʜʠʥʥʠʭ ʽʥʬʝʢʮʽʡ [31, 166]. 

ɺʘʛʦʤʠʡ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ï ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʧʨʠʤʽʱʝʥʥʽ ʬʝʨʤʠ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʚʦʣʦʛʽʩʪʶ, ʽ ʚʽʜ ʙʘʣʘʥʩʫ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʪʝʧʣʦʚʠʡ 

ʨʝʞʠʤ. ʇʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʪʝʧʣʦʚʠʡ 

ʩʪʨʝʩ ʽ ʟʥʠʞʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʆʩʦʙʣʠʚʦ ʮʝ ʥʝʙʝʟʧʝʯʥʦ ʚʣʽʪʢʫ ʯʝʨʝʟ 

ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ ʫ ʧʦʚʽʪʨʽ ʪʘ ʧʽʜʩʪʠʣʮʽ. ʉʪʨʝʩʦʚʽ ʬʘʢʪʦʨʠ, 

ʟʦʢʨʝʤʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʤʽʥʘ ʨʘʮʽʦʥʫ ʡ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʭʫʜʦʙʠ, ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʤʫʥʽʪʝʪ ʽ ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʤʘʩʪʠʪʫ. ʊʨʠʚʘʣʠʡ ʚʧʣʠʚ ʩʪʨʝʩʦʚʠʭ 

ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʨʠʛʥʽʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ, ʱʦ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʪʢʘʥʠʥ, ʚʢʣʶʯʥʦ ʟ ʪʢʘʥʠʥʘʤʠ ʚʠʤôʷ [87, 170, 187]. 
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1.3. ʂʣʽʥʽʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ 

 

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʙʝʟʩʠʤʧʪʦʤʥʦʛʦ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʜʦ ʪʷʞʢʠʭ ʩʠʩʪʝʤʥʠʭ ʬʦʨʤ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ. ʉʫʯʘʩʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʘʩʪʠʪʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʘʭ, ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʘ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʤôʷ [12, 49, 84, 204].  

ʂʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʜʠʤʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ 

ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʪʘʢʠʭ ʷʢ: ʥʘʙʨʷʢ, ʣʦʢʘʣʴʥʦ ʧʽʜʚʠʱʝʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ, ʙʦʣʶʯʽʩʪʶ ʧʨʠ ʧʘʣʴʧʘʮʽʾ, ʟʤʽʥʘʤʠ ʩʝʢʨʝʪʫ (ʛʥʽʡʥʽ ʚʢʣʶʯʝʥʥʷ, 

ʩʣʠʟʦʚʽ ʪʘ ʚʦʜʷʥʠʩʪʽ ʜʦʤʽʰʢʠ), ʟʥʠʞʝʥʥʷʤ ʥʘʜʦʾʚ ʪʘ, ʟʘ ʪʷʞʢʠʭ ʬʦʨʤ, 

ʩʠʩʪʝʤʥʠʤʠ ʧʨʦʷʚʘʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʝʨʦʟʥʠʡ, ʢʘʪʘʨʘʣʴʥʠʡ, ʬʽʙʨʦʟʥʠʡ, ʛʥʽʡʥʠʡ ʽ ʛʝʤʦʨʘʛʽʯʥʠʡ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʢʽʣʴʢʦʭ ʜʥʽʚ (ʛʦʩʪʨʘ ʬʦʨʤʘ ï 

ʜʦ 10 ʜʥʽʚ) ʜʦ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ (ʧʽʜʛʦʩʪʨʘ ï ʜʦ 3 ʪʠʞʥʽʚ), ʘ ʪʘʢʦʞ ʪʨʠʚʘʪʠ ʤʽʩʷʮʷʤʠ 

(ʭʨʦʥʽʯʥʘ ʬʦʨʤʘ ʧʦʥʘʜ 3 ʪʠʞʥʽ ʡ ʜʦ ʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ.  

ʉʝʨʦʟʥʘ ʬʦʨʤʘ ʤʘʩʪʠʪʫ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʜʽʡʦʢ 

ʚʠʤôʷ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʽʢʠ ʜʦʾʥʥʷ, ʟʦʢʨʝʤʘ ʚ ʧʽʩʣʷʦʪʝʣʴʥʠʡ ʧʝʨʽʦʜ, ʽ ʢʣʽʥʽʯʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʦʜʥʽʻʾ ʯʠ ʜʚʦʭ ʯʘʩʪʦʢ ʚʠʤôʷ, ʣʦʢʘʣʴʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʙʦʣʶʯʽʩʪʶ ʧʨʠ ʧʘʣʴʧʘʮʽʾ, ʛʽʧʝʨʝʤʽʻʶ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʟʥʠʞʝʥʥʷʤ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 10-30%, ʘ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ï ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ ʪʘ 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʤʦʣʦʢʘ ʟ ʧʦʷʚʦʶ ʢʘʟʝʾʥʦʚʠʭ ʧʣʘʩʪʽʚʮʽʚ ʽ ʟʛʫʩʪʢʽʚ. ʂʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ 

ʤʘʩʪʠʪʫ, ʱʦ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʦʣʦʜʠʭ ʢʦʨʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʫʨʘʞʝʥʥʷʤ ʤʦʣʦʯʥʠʭ ʭʦʜʽʚ, ʧʨʦʪʦʢʽʚ ʽ ʘʣʴʚʝʦʣ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ ʟʘʟʚʠʯʘʡ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʜʽʡʦʢ ʽʟ ʧʦʜʘʣʴʰʠʤ ʽʥʬʽʢʫʚʘʥʥʷʤ 

ʧʘʪʦʛʝʥʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʪʦʚʱʝʥʥʷʤ ʽ ʟʘʢʫʧʦʨʶʚʘʥʥʷʤ 

ʜʽʡʢʠ ʩʠʨʥʠʩʪʠʤ ʝʢʩʫʜʘʪʦʤ, ʙʦʣʶʯʽʩʪʶ ʧʨʠ ʧʘʣʴʧʘʮʽʾ, ʥʘʷʚʥʽʩʪʶ ʬʣʫʢʪʫʘʮʽʾ ʚ 

ʜʽʣʷʥʮʽ ʾʾ ʦʩʥʦʚʠ, ʨʽʜʢʦʶ ʢʦʥʩʠʩʪʝʥʮʽʻʶ ʤʦʣʦʢʘ ʪʘ ʟʤʽʥʦʶ ʡʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ 

ʩʠʥʶʚʘʪʠʡ ʘʙʦ ʞʦʚʪʫʚʘʪʠʡ ʚʽʜʪʽʥʦʢ. ʌʽʙʨʦʟʥʘ ʬʦʨʤʘ ʤʘʩʪʠʪʫ ʤʘʻ ʩʪʨʽʤʢʠʡ 

ʧʝʨʝʙʽʛ ʽ ʯʘʩʪʦ ʻ ʫʩʢʣʘʜʥʝʥʥʷʤ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʘʙʦ ʩʫʧʫʪʥʽʭ ʟʘʧʘʣʴʥʠʭ 
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ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʝʥʜʦʤʝʪʨʠʪʫ ʯʠ ʛʥʽʡʥʦʛʦ ʧʝʨʠʢʘʨʜʠʪʫ, ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʜʢʣʘʜʝʥʥʷʤ ʬʽʙʨʠʥʫ ʚ ʧʨʦʩʚʽʪʽ ʘʣʴʚʝʦʣ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʪʦʢʽʚ, ʽʥʦʜʽ ʟ ʜʦʤʽʰʢʘʤʠ 

ʢʨʦʚʽ ʚ ʤʦʣʦʮʽ. ɻʥʽʡʥʠʡ ʤʘʩʪʠʪ ʧʝʨʝʙʽʛʘʻ ʫ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʽʡ, ʬʣʝʛʤʦʥʦʟʥʽʡ ʘʙʦ 

ʘʙʩʮʝʜʫʶʯʽʡ ʬʦʨʤʘʭ, ʪʦʜʽ ʷʢ ʛʝʤʦʨʘʛʽʯʥʠʡ ʤʘʩʪʠʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʠʥʥʠʤʠ 

ʢʨʦʚʦʚʠʣʠʚʘʤʠ ʚ ʪʢʘʥʠʥʘʭ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʘʣʴʚʝʦʣʘʭ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʪʦʢʘʭ ʪʘ 

ʥʘʷʚʥʽʩʪʶ ʛʝʤʦʨʘʛʽʯʥʦʛʦ ʝʢʩʫʜʘʪʫ [5, 23, 30]. 

ʉʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ, ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʙʝʟ ʟʦʚʥʽʰʥʽʭ ʧʨʦʷʚʽʚ; ʚʠʷʚʣʷʻʪʴʩʷ ʣʠʰʝ 

ʣʘʙʦʨʘʪʦʨʥʦ (ʧʽʜʚʠʱʝʥʠʤ ʯʠʩʣʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ, ʟʤʽʥʘʤʠ ʡʦʛʦ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ) ʪʘ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʨʦʙʠʪʴ ʮʶ ʬʦʨʤʫ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʫ ʩʫʯʘʩʥʠʭ ʩʪʘʜʘʭ [19, 22, 38]. ɿʘ ʜʘʥʠʤʠ ɻʦʨʶʢ 

ʪʘ ʽʥ. (2018)  ʥʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʧʦʢʘʟʥʠʢʠ ʧʦʰʠʨʝʥʦʩʪʽ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʚ ʣʘʢʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʣʦ 24,6Ñ2,5%, ʘ ʚ ʩʫʭʦʩʪʽʡʥʠʡ ï 

38,5Ñ3,8% (ʈ Ò 0,01 ï ʚʽʜʥʦʩʥʦ ʜʦ ʣʘʢʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ). ɺ ʥʘʡʙʽʣʴʰ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 42,9% [8, 43]. 

ʍʨʦʥʽʯʥʠʡ ʤʘʩʪʠʪ ï ʮʝ ʪʨʠʚʘʣʝ ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ, ʷʢʝ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠʩʷ 

ʤʽʩʷʮʷʤʠ ʟ ʧʝʨʽʦʜʘʤʠ ʟʘʛʦʩʪʨʝʥʥʷ ʪʘ ʨʝʤʽʩʽʾ.  ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʤʦʣʦʯʥʘ ʟʘʣʦʟʘ ʟʘʟʥʘʻ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʬʽʙʨʦʟ (ʟʘʤʽʥʫ ʥʦʨʤʘʣʴʥʦʾ ʪʢʘʥʠʥʠ ʩʧʦʣʫʯʥʦʶ) 

ʪʘ ʘʪʨʦʬʽʶ ʩʝʢʨʝʪʦʨʥʠʭ ʘʣʴʚʝʦʣ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʨʠʚʘʣʠʤ ʟʥʠʞʝʥʥʷʤ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʙʽʦʧʣʽʚʦʢ [9, 37, 95, 209]. 

ɼʘʥʽ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʨʝʛʽʦʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ 

ʚʠʧʘʜʢʠ ʨʽʟʥʠʭ ʬʦʨʤ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʤʘʣʠ ʥʘʩʪʫʧʥʠʡ ʨʦʟʧʦʜʽʣ: ʩʝʨʦʟʥʘ ʬʦʨʤʘ 

ï 39,8% ʚʠʧʘʜʢʽʚ, ʢʘʪʘʨʘʣʴʥʘ ï 52,7%, ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʘ ï 1,4%, ʬʽʙʨʠʥʦʟʥʘ ï 

5,2%. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘʚʝʩʥʽ ï 18,3%, ʚʟʠʤʢʫ 

ï 11,1% ʪʘ ʚʦʩʝʥʠ ï 16,4% [40]. ʅʘ ʩʭʦʜʽ ʢʨʘʾʥʠ ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʢʣʽʥʽʯʥʘ ʬʦʨʤʘ ʚʠʟʥʘʯʘʣʘʩʷ ʚ ʤʝʞʘʭ 18,7-36,3%, ʩʫʙʢʣʽʥʽʯʥʘ ï  36,5-81,7% [46].  

ʇʝʨʝʙʽʛ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʟʥʘʯʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, 

ʣʘʢʪʘʮʽʡʥʦʾ ʩʪʘʜʽʾ, ʚʽʢʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʋ ʨʘʥʥʽʡ ʣʘʢʪʘʮʽʾ ʪʘ ʚ ʧʝʨʽʦʜ ʧʝʨʝʭʦʜʫ 

ʜʦ ʣʘʢʪʘʮʽʾ (ʜʦ ʽ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʦʨʤʦʥʘʣʴʥʽ ʪʘ ʤʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ, 

ʷʢʽ ʦʩʣʘʙʣʶʶʪʴ ʤʽʩʮʝʚʠʡ ʽʤʫʥʽʪʝʪ ʚʠʤôʷ ʽ ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 
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ʤʘʩʪʠʪʫ, ʦʩʦʙʣʠʚʦ ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤ. ʉʫʭʦʩʪʽʡʥʠʡ ʧʝʨʽʦʜ ʪʘʢʦʞ ʻ ʢʨʠʪʠʯʥʠʤ; 

ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʧʦʨʫʰʫʻʪʴʩʷ ʙʘʨôʻʨʥʘ ʬʫʥʢʮʽʷ ʜʽʡʢʦʚʦʛʦ 

ʢʘʥʘʣʫ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʥʠʢʥʝʥʥʶ ʧʘʪʦʛʝʥʽʚ ʥʘʚʽʪʴ ʫ ʚʽʜʩʫʪʥʽʩʪʴ ʣʘʢʪʘʮʽʾ [5]. 

ʂʦʨʦʚʠ ʧʝʨʰʦʾ ʣʘʢʪʘʮʽʾ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʚʘʨʠʥʠ ʩʭʠʣʴʥʽ ʜʦ ʙʽʣʴʰ 

ʯʘʩʪʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʠʡ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʪʨʝʩ ʽ ʚʠʩʦʢʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʦʣʦʢʦʚʽʜʜʘʯʽ, ʱʦ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʊʘʢʦʞ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ (ʢʝʪʦʟ, ʥʝʛʘʪʠʚʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ) ʧʽʜʚʠʱʫʶʪʴ 

ʟʘʧʘʣʴʥʠʡ ʬʦʥ ʦʨʛʘʥʽʟʤʫ ʡ ʦʩʣʘʙʣʶʶʪʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʢʦʨʽʚ ʜʦ ʽʥʬʝʢʮʽʡ, 

ʚʢʣʶʯʥʦ ʜʦ ʤʘʩʪʠʪʫ [26]. 

ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ ʻ ʂʉʂ ʫ ʤʦʣʦʮʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʉʂʄ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ ʝʢʩʧʨʝʩʽʾ 

ʛʝʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʽʤʫʥʥʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʮʶ ʬʦʨʤʫ 

ʚʽʜ ʢʣʽʥʽʯʥʦʾ, ʱʝ ʜʦ ʧʦʷʚʠ ʷʚʥʠʭ ʩʠʤʧʪʦʤʽʚ.  ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʫ 1 ʤʣ ʤʦʣʦʢʘ ʫʤʦʚʥʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʽʥʬʽʢʦʚʘʥʦʩʪʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, 

ʟʦʢʨʝʤʘ: ʜʦ 250 ʪʠʩ. ï ʢʦʨʦʚʘ ʚʚʘʞʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʦʶ; 250-400 ʪʠʩ. ï 

ʤʦʞʣʠʚʘ ʦʙʤʝʞʝʥʘ ʽʥʬʽʢʦʚʘʥʽʩʪʴ ʚʠʤôʷ; 400-750 ʪʠʩ. ï ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʽʥʬʝʢʮʽʾ; ʧʦʥʘʜ 700 ʪʠʩ. ï ʜʫʞʝ ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ.  ʇʦʢʘʟʥʠʢ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʝʞʘʭ 300-800 ʪʠʩ./ʩʤį ʫ 1 ʤʣ ʤʦʣʦʢʘ ʟ ʦʜʥʽʻʾ ʯʘʩʪʢʠ ʚʠʤôʷ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ [15]. 

ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʨʣʝʡʢʽʥʽʚ (ʥʘʧʨʠʢʣʘʜ, IL-6) ʫ ʤʦʣʦʮʽ ʡ ʩʠʨʦʚʘʪʮʽ ʪʘʢʦʞ 

ʟʥʘʯʥʦ ʢʦʨʝʣʶʶʪʴ ʽʟ ʩʪʫʧʝʥʝʤ ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ, ʱʦ 

ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ [29]. 

ʆʛʣʷʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʤʘʩʪʠʪʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ, ʢʣʽʪʠʥʥʠʭ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʚʽʜʨʽʟʥʠʪʠ ʩʫʙʢʣʽʥʽʯʥʠʤʠ, ʢʣʽʥʽʯʥʽ ʪʘ 

ʭʨʦʥʽʯʥʽ ʬʦʨʤʠ ʡʦʛʦ ʧʝʨʝʙʽʛʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʨʦʬʽʣʘʢʪʠʢʫ ʽ 

ʩʪʨʘʪʝʛʽʶ ʙʦʨʦʪʴʙʠ ʟ ɯʄɯ. ɿʘ ʫʤʦʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʝʦʙʭʽʜʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ, 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʝʡ 

ʧʨʦʛʥʦʟʫ ʨʠʟʠʢʫ ʤʘʩʪʠʪʫ ʜʣʷ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ [34, 193]. 
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1.4. ɯʤʫʥʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

 

ɽʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚʽʜ ʽʥʬʝʢʮʽʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ 

ʤʽʩʮʝʚʦʛʦ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʚʢʣʶʯʘʻ ʢʣʽʪʠʥʥʽ ʡ ʛʫʤʦʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. 

ɯʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥʽʚ ʽ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʾʭ ʪʦʢʩʠʥʽʚ, 

ʦʙʤʝʞʫʶʯʠ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʦʛʦ ʪʘ ʭʨʦʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʠʭ 

ʧʨʦʮʝʩʘʭ ʚʽʜʽʛʨʘʶʪʴ ʥʝʡʪʨʦʬʽʣʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ ʮʠʪʦʢʽʥʦʚʽ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ, ʷʢʽ 

ʨʝʛʫʣʶʶʪʴ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʪʘ ʝʣʽʤʽʥʘʮʽʶ ʙʘʢʪʝʨʽʡ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʪʘʢʦʞ ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ ʚʘʨʽʘʮʽʾ ʫ ʛʝʥʘʭ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ. ʉʫʢʫʧʥʽʩʪʴ ʙʘʨôʻʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʻ 

ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʚʽʜ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ [67, 208].  

ʗʢ ʙʘʛʘʪʦʬʘʢʪʦʨʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʤʘʩʪʠʪ  ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘʧʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʟ ʬʽʟʠʯʥʠʤʠ, ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʨʠ 

ʦʩʣʘʙʣʝʥʥʽ ʧʨʠʨʦʜʥʠʭ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ.  

ɺʨʦʜʞʝʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʻ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʽ ʥʝ ʬʦʨʤʫʻ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʧʘʤôʷʪʽ, ʪʦʙʪʦ ʚʦʥʘ ʥʝ ʟʜʘʪʥʘ ʧʦʚʪʦʨʥʦ ʨʦʟʧʽʟʥʘʪʠ ʪʦʡ ʩʘʤʠʡ ʧʘʪʦʛʝʥ ʧʨʠ 

ʥʘʩʪʫʧʥʦʤʫ ʢʦʥʪʘʢʪʽ. ʗʢʱʦ ʚʨʦʜʞʝʥʽ ʤʝʭʘʥʽʟʤʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʣʽʤʽʥʘʮʽʶ 

ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ, ʘʢʪʠʚʫʻʪʴʩʷ ʘʜʘʧʪʠʚʥʘ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ 2-3 ʪʠʞʥʽʚ, ʻ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʦʶ ʪʘ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʠʚʘʣʠʡ 

ʟʘʭʠʩʪ. ʇʨʠ ʤʘʩʠʚʥʽʡ ʽʥʬʝʢʮʽʾ ʘʙʦ ʧʨʦʥʠʢʥʝʥʥʽ ʧʘʪʦʛʝʥʽʚ ʫ ʛʣʠʙʦʢʽ ʪʢʘʥʠʥʠ 

ʚʠʤôʷ ʣʦʢʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ ʚʢʣʶʯʘʻ ʝʧʽʪʝʣʽʘʣʴʥʽ ʙʘʨôʻʨʠ, ʩʣʠʟʦʚʫ ʩʝʢʨʝʮʽʶ ʪʘ 

ʜʽʣ̫ʴʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʤʘʢʨʦʬʘʛʽʚ ʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʰʚʠʜʢʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʚʪʦʨʛʥʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʉʠʩʪʝʤʥʠʡ ʽʤʫʥʽʪʝʪ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʘʮʽʶ 

ʮʠʨʢʫʣʶʶʯʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ ʽ ʣʽʤʬʦʮʠʪʽʚ, ʩʝʢʨʝʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ (TNF-Ŭ, IL-1ɓ, IL-6) ʪʘ ʫʯʘʩʪʴ ʢʦʤʧʣʝʤʝʥʪʫ ʫ ʬʘʛʦʮʠʪʦʟʽ ʡ ʣʽʟʠʩʽ 

ʙʘʢʪʝʨʽʡ. ʂʦʦʨʜʠʥʘʮʽʷ ʤʽʩʮʝʚʠʭ ʪʘ ʩʠʩʪʝʤʥʠʭ ʨʝʘʢʮʽʡ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʦʙʤʝʞʠʪʠ ʽʥʬʝʢʮʽʶ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ [70, 86, 178, 200]. 

ʄʦʣʝʢʫʣʷʨʥʽ ʜʝʪʘʣʽ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʤʦʣʝʢʫʣʘʤʠ MHC 
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ʢʣʘʩʫ I ʪʘ ʢʣʘʩʫ II ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʶʪʴʩʷ ʧʦʥʘʜ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ. ʍʦʯʘ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʮʠʭ ʧʨʦʮʝʩʽʚ ʨʝʪʝʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ, ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʷʚʣʝʥʦ ʙʘʛʘʪʦ 

ʜʝʪʘʣʝʡ, ʷʢʽ ʥʘʜʘʣʠ ʥʦʚʝ ʨʦʟʫʤʽʥʥʷ ʾʭ ʢʦʥʪʨʦʣʶ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ. 

ɹʽʣʢʠ ɻʂɻ ʨʝʘʣʽʟʫʶʪʴ ʥʠʟʢʫ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʚôʷʟʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʫ ʧʨʝʟʝʥʪʘʮʽʶ ʢʣʽʪʠʥʘʤ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʄʦʣʝʢʫʣʠ MHC I ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʧʨʝʟʝʥʪʫʶʪʴ ʝʥʜʦʛʝʥʥʽ 

ʘʥʪʠʛʝʥʠ ʮʠʪʦʪʦʢʩʠʯʥʠʤ ʊ-ʢʣʽʪʠʥʘʤ CD8+, ʪʦʜʽ ʷʢ MHC-II ʧʨʝʟʝʥʪʫʻ 

ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʝʧʪʠʜʠ (ʚʢʣʶʯʘʶʯʠ ʧʘʪʦʛʝʥʠ) ʊ-ʢʣʽʪʠʥʘʤ-ʭʝʣʧʝʨʘʤ CD4+ [164, 

177]. ʊʘʢʠʡ ʧʦʜʽʣ ʛʘʨʘʥʪʫʻ, ʱʦ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʚʽʜʧʦʚʽʜʘʻ ʢʦʞʥʦʤʫ ʧʘʪʦʛʝʥʫ. 

ʆʙʠʜʚʘ ʢʣʘʩʠ ʢʦʤʧʣʝʢʩʫ ʤʘʶʪʴ ʚʝʣʠʢʫ ʤʽʥʣʠʚʽʩʪʴ ʽ ʻ ʚʠʩʦʢʦ ʧʦʣʽʛʝʥʥʠʤʠ, ʪʦʙʪʦ 

ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ, ʢʦʜʦʚʘʥʠʭ ʨʽʟʥʠʤʠ ʧʦʣʽʤʦʨʬʥʠʤʠ ʛʝʥʘʤʠ. ʌʘʢʪʠʯʥʦ, 

ʛʝʥʝʪʠʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʛʝʥʽʚ BoLA ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʩʧʨʠʷʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʪʘ ʧʦʨʦʜʥʠʤ ʚʽʜʤʽʥʥʦʩʪʷʤ ʫ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ 

ʫ ʨʽʟʥʠʭ ʧʦʨʽʜ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ʅʘʧʨʠʢʣʘʜ, ʛʝʥ BoLA-DRB3, ʯʘʩʪʠʥʘ MHC 

II, ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʫ ʛʦʣʰʪʠʥʩʴʢʦʾ ʭʫʜʦʙʠ ʽ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʭʫʜʦʙʠ. 

ʅʝʱʦʜʘʚʥʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʥʘ 15 ʧʦʧʫʣʷʮʽʷʭ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, 

ʚʠʷʚʠʣʦ ʩʝʣʝʢʪʠʚʥʽ ʟʘʯʠʩʪʢʠ ʚ ʢʣʶʯʦʚʠʭ ʨʝʛʽʦʥʘʭ MHC, ʚʢʣʶʯʘʶʯʠ BoLA, BoLA-

NC1, MIC1, CD244 ʪʘ GJA5, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʙʽʨ ʩʬʦʨʤʫʚʘʚ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʬʫʥʢʮʽʶ ʛʝʥʽʚ MHC ʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, 

ʧʦʪʝʥʮʽʡʥʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʧʦʨʦʜʦʩʧʝʮʠʬʽʯʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ [196]. 

ʇʝʨʰʦʶ ʣʽʥʽʻʶ ʟʘʭʠʩʪʫ ʤʦʣʦʯʥʦʾ ʟʘʣʘʟʠ ʻ ʩʦʩʢʦʚʠʡ ʢʘʥʘʣ, ʷʢʠʡ ʬʦʨʤʫʻ 

ʬʽʟʠʯʥʠʡ ʙʘʨôʻʨ ʪʘ ʤʽʩʪʠʪʴ ʘʥʪʠʤʽʢʨʦʙʥʽ ʨʝʯʦʚʠʥʠ (ʨʠʩ.1.1). ʂʝʨʘʪʠʥ ʢʘʥʘʣʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʬʽʙʨʠʣʷʨʥʠʭ ʙʽʣʢʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʥʝʩʧʝʮʠʬʽʯʥʠʡ 

ʟʘʭʠʩʪ, ʤʦʜʠʬʽʢʫʶʯʠ ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ ʧʘʪʦʛʝʥʽʚ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʾʭ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ. ɼʦʜʘʪʢʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʣʽʟʦʮʠʤ, ʣʘʢʪʦʬʝʨʠʥ ʽ 

ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʘ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ.  

ɺʨʦʜʞʝʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʝʥʜʦʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ 

ʦʢʩʠʣʽʧʽʜʘʤʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ. ʉʝʨʝʜ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʥʝʡʪʨʦʬʽʣʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ, ʟʜʘʪʥʽ ʜʦ 

ʬʘʛʦʮʠʪʦʟʫ, ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ ʽ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ. 
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 ʅʝʡʪʨʦʬʽʣʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʛʦʣʦʚʥʽ ʝʬʝʢʪʦʨʥʽ ʢʣʽʪʠʥʠ ʚ ʽʤʫʥʥʦʤʫ ʟʘʭʠʩʪʽ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʝʨʰʠʤʠ ʤʽʛʨʫʶʪʴ ʫ ʚʦʛʥʠʱʝ ʽʥʬʝʢʮʽʾ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴ ʬʘʛʦʮʠʪʦʟ, ʧʨʦʜʫʢʫʶʪʴ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ ʡ ʮʠʪʦʢʽʥʠ, ʱʦ 
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ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʝʣʽʤʽʥʘʮʽʶ ʤʽʢʨʦʙʥʦʾ ʽʥʚʘʟʽʾ ʫ ʚʠʤôʷ [78, 107]. 

ʅʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤ ʢʣʽʪʠʥʥʠʤ ʪʘ 

ʛʫʤʦʨʘʣʴʥʠʤ ʽʤʫʥʽʪʝʪʦʤ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʘʥʪʠʪʽʣ ʪʘ 

ʘʢʪʠʚʘʮʽʶ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʃʽʤʬʦʮʠʪʠ ʫʪʚʦʨʶʶʪʴ ʮʠʪʦʢʽʥʠ, ʟʦʢʨʝʤʘ 

ʽʥʪʝʨʣʝʡʢʽʥʠ (IL), ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ-ʘʣʴʬʘ (TNF-Ŭ) ʪʘ ʝʡʢʦʟʘʥʦʾʜʠ, ʘ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʰʚʠʜʢʦʩʪʽ ʪʘ ʨʽʚʥʷʭ ʾʭ ʩʠʥʪʝʟʫ ʟʫʤʦʚʣʶʶʪʴ ʨʽʟʥʦʚʠʜʠ ʧʝʨʝʙʽʛʫ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [182, 224]. 

ɯʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʻ ʣʽʟʦʮʠʤ, 

ʣʘʢʪʦʬʝʨʠʥ ʽ ʣʘʢʪʦʧʝʨʦʢʩʠʜʘʟʘ. ɺʦʥʠ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʶ ʪʘ 

ʧʦʰʠʨʝʥʥʶ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ ʫ ʧʘʨʝʥʭʽʤʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʤʝʭʘʥʽʟʤʘʭ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʚʠʢʦʥʫʶʪʴ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʷʮʽʶ ʣʦʢʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʫ ʚ ʜʞʝʨʝʣʽ ʟʘʧʘʣʝʥʥʷ, 

ʢʦʦʨʜʠʥʫʶʯʠ ʧʨʦʮʝʩʠ ʤʽʛʨʘʮʽʾ ʪʘ ʘʢʪʠʚʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ. ɺʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʦʢʩʠʣʽʧʽʜʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ [72, 105, 145]. 

 ʄʦʣʦʯʥʘ ʟʘʣʦʟʘ ʢʦʨʽʚ ʤʘʻ ʨʦʟʚʠʥʫʪʫ ʩʠʩʪʝʤʫ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ 

ʙʘʨôʻʨʠ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʧʘʪʦʛʝʥʽʚ ʫ ʪʢʘʥʠʥʠ, ʤʽʩʮʝʚʽ ʛʫʤʦʨʘʣʴʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʥʝʡʪʨʘʣʽʟʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʠʛʥʘʣʴʥʽ ʤʦʣʝʢʫʣʠ, ʷʢʽ 

ʢʦʦʨʜʠʥʫʶʪʴ ʘʢʪʠʚʘʮʽʶ ʡ ʨʝʛʫʣʷʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʋʟʛʦʜʞʝʥʘ ʚʟʘʻʤʦʜʽʷ ʮʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʪʨʠʤʫʻ ʩʪʽʡʢʽʩʪʴ ʪʢʘʥʠʥ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʜʦ ʽʥʬʝʢʮʽʡ, ʟʥʠʞʫʻ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʫ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʤʦʣʦʢʘ. 

 

1.5. ɻʝʥ BoLA-DRB3 ʪʘ ʡʦʛʦ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ ʜʦ 

ʤʘʩʪʠʪʫ 

 

ʄʘʩʪʠʪ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʫ 

ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʙʽʛʫ ʷʢʦʛʦ ʧʦʨʷʜ ʽʟ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʡ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʘ 
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ʩʢʣʘʜʦʚʘ ʽʤʫʥʽʪʝʪʫ. ʉʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʫ ʤʘʻ ʧʦʣʽʛʝʥʥʫ 

ʧʨʠʨʦʜʫ ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʛʝʥʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʠʭ ʽ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʢʘʥʠʥʘʭ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. 

ɺʟʘʻʤʦʜʽʷ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʫʤʦʚʣʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʽʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʭʘʨʘʢʪʝʨ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʚʘʨʠʥ [45, 98, 102, 144, 183]. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʛʝʥʠ ɻʂɻ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʪʘ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʇʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ BoLA ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ ʜʦ 

ʤʘʩʪʠʪʫ, ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʤʽʥʣʠʚʽʩʪʶ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʥʬʝʢʮʽʡʥʽ 

ʘʛʝʥʪʠ. 

ʉʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʦʙʤʝʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ. ʊʦʤʫ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʛʝʥʦʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ ʧʨʠ ʦʮʽʥʮʽ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ ʪʚʘʨʠʥ [7].  

ʈʝʟʫʣʴʪʘʪʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʦʤʥʦʾ 

ʩʝʣʝʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʽʜʙʦʨʫ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ. ɰʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ ʧʝʨʝʢʦʥʣʠʚʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʜʦʩʚʽʜʦʤ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ, ʜʝ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ 

ʟʘʬʽʢʩʦʚʘʥʦ ʜʚʦʨʘʟʦʚʝ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʽʚ ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʛʨʝʩʫ [103, 109]. 

ʄʘʩʪʠʪ ʥʘʣʝʞʠʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʽʟ ʥʠʟʴʢʦʶ ʘʙʦ ʧʦʤʽʨʥʦ ʥʠʟʴʢʦʶ 

ʩʧʘʜʢʦʚʽʩʪʶ. ɻʝʥʝʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʦʟʥʘʢʠ ʦʮʽʥʶʶʪʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʧʘʜʢʦʚʦʩʪʽ (hĮ) ʪʘ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ (r). 

ʂʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʮʝ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʯʘʩʪʢʫ ʬʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ ʚ ʧʦʧʫʣʷʮʽʾ, ʟʫʤʦʚʣʝʥʫ ʩʫʤʘʨʥʦʶ ʜʽʻʶ 

ʛʝʥʽʚ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʫ ʯʘʩʪʠʥʫ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢʠ (ʥʘʧʨʠʢʣʘʜ, ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ, ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʯʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ), ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʜʘʥʘ ʥʘʱʘʜʢʘʤ ʫ ʧʨʦʮʝʩʽ ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʙʦʨʫ. ʆʨʽʻʥʪʦʚʥʦ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ 

ʨʽʚʥʽ: 0-0,1 ï ʥʠʟʴʢʘ ʩʧʘʜʢʦʚʽʩʪʴ; 0,1-0,3 ï ʩʝʨʝʜʥʷ; ʧʦʥʘʜ 0,3 ï ʚʠʩʦʢʘ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʾ. 
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 ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ï ʮʝ ʧʘʨʘʤʝʪʨ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʷʚʫ ʧʝʚʥʦʾ 

ʦʟʥʘʢʠ ʚ ʦʜʥʽʻʾ ʪʚʘʨʠʥʠ ʧʨʠ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʫ ʯʘʩʽ (ʤʽʞ ʣʘʢʪʘʮʽʷʤʠ, 

ʩʝʟʦʥʘʤʠ, ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʛʦʜʽʚʣʽ). ɺʽʥ ʦʭʦʧʣʶʻ, ʷʢ ʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʪʘʢ ʽ 

ʧʦʩʪʽʡʥʽ ʝʢʟʦʛʝʥʥʽ ʬʘʢʪʦʨʠ. ɺʠʩʦʢʝ ʟʥʘʯʝʥʥʷ r ʚʢʘʟʫʻ ʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʠʟʴʢʝ ï ʥʘ  

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ. ʆʪʞʝ, hĮ ʚʠʟʥʘʯʘʻ ʧʦʪʝʥʮʽʘʣ ʧʝʨʝʜʘʯʽ 

ʦʟʥʘʢʠ ʥʘʱʘʜʢʘʤ, ʘ r ï ʩʪʫʧʽʥʴ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ [151]. 

ʂʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʜʣʷ ʤʘʩʪʠʪʫ ʫ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 

0,02-0,1, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ 

ʭʫʜʦʙʠ ʧʦʨʷʜ ʽʟ ʛʝʥʝʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ [200]. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪ ʩʧʘʜʢʦʚʦʩʪʽ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʨʘʥʥʽʡ ʣʘʢʪʘʮʽʾ ʩʪʘʥʦʚʠʚ 

ʧʨʠʙʣʠʟʥʦ 0,085, ʘ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʂʉʂ ï ʙʣʠʟʴʢʦ 0,07, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʯʘʩʪʠʥʘ ʤʽʥʣʠʚʦʩʪʽ ʮʠʭ ʦʟʥʘʢ ʦʙʫʤʦʚʣʝʥʘ ʛʝʥʝʪʠʯʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʪʚʘʨʠʥ, ʪʦʜʽ 

ʷʢ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʘʙʣ.1.1) [114].  

ʊʘʙʣʠʮʷ 1.1 

 ɻʝʥʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʧʘʜʢʦʚʦʩʪʽ ʤʘʩʪʠʪʫ ʽ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ  

 

ʋ ʢʦʨʽʚ ʽʪʘʣʽʡʩʴʢʦʾ ʩʠʤʝʥʪʘʣʴʩʴʢʦʾ ʧʦʨʦʜʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʠʟʴʢʫ ʩʧʘʜʢʦʚʽʩʪʴ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ SCS (hĮ = 0,06) ʪʘ DSCC (hĮ = 0,08). ɸʣʝ ʤʽʞ ʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʤʽʨʥʫ ʛʝʥʝʪʠʯʥʫ ʢʦʨʝʣʷʮʽʶ ʥʘ ʨʽʚʥʽ 0,612,  ʱʦ ʜʘʻ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʦʮʽʥʢʠ ʟʘʧʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ, ʧʦʪʝʥʮʽʡʥʦ, ʜʣʷ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʝʜʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʚʠʤôʷ [50]. 

ʇʦʜʽʙʥʽ ʜʘʥʽ ʥʘʚʦʜʷʪʴ ʘʚʪʦʨʠ ʜʣʷ ʽʩʧʘʥʩʴʢʠʭ ʢʦʨʽʚ ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ. 

ɻʝʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʪʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ 

ʇʦʢʘʟʥʠʢ 
hĮ (ʢʦʝʬʽʮʽʻʥʪ 

ʩʧʘʜʢʦʚʦʩʪʽ) 

r (ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ) 
ɼʞʝʨʝʣʘ 

ʂʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ (ʨʘʥʥʷ 

ʣʘʢʪʘʮʽʷ) 
0,085 0,36-0,5 [50, 114, 230] 

 

SCS 0,05ï0,15 0,36-0,53 [86, 101, 174] 
 

DSCC 0,02ï0,06 0,36-0,5 [86, 101] 
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ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ ʣʘʢʪʘʮʽʶ ʧʦʢʘʟʘʣʠ ʨʽʚʝʥʴ ʩʧʘʜʢʦʚʦʩʪʽ ʚ ʤʝʞʘʭ 0,04-0,05, ʟʘ 

ʚʠʩʦʢʦʾ ʛʝʥʝʪʠʯʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʠʤʠ ʥʘ ʨʽʚʥʽ 0,93. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ 

ʢʽʣʴʢʽʩʪʶ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʟʘ ʣʘʢʪʘʮʽʶ ʪʘ ʂʄ ʤʘʚ ʟʥʘʯʝʥʥʷ  0,85, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʦʙʤʝʞʝʥʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʩʝʨʝʜʥʴʦʣʘʢʪʘʮʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʬʝʢʮʽʾ ʤʘʩʪʠʪʫ [176]. 

ʇʽʜ ʯʘʩ ʤʘʩʪʠʪʫ ʫ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʽʪʝʪʫ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʂʉʂ ʫ ʤʦʣʦʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʂʉʂ 

ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʰʢʘʣʠ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʷʢ ʢʦʨʝʣʴʦʚʘʥʠʭ ʦʟʥʘʢ ʫ ʥʝʧʨʷʤʦʤʫ 

ʚʽʜʙʦʨʽ ʪʚʘʨʠʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʘ 

ʩʝʣʝʢʮʽʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʩʢʣʘʜʥʦʶ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʩʧʘʜʢʦʚʽʩʪʴ (0,1-0,16) ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ [127]. 

ɸʣʝ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʝ ʟʥʘʯʝʥʥʷ hĮ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʤʽʨʥʦʶ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ 

ʚʢʘʟʫʻ ʥʘ ʂʉʂ, ʷʢ ʧʨʠʜʘʪʥʫ ʦʟʥʘʢʫ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʜʦʙʦʨʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʤʦʣʦʢʘ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʘʜ ʽʟ ʚʠʩʦʢʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʥʘʚʽʪʴ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʷʚʥʦʾ ʧʝʨʝʚʘʛʠ, ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. 

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʙʽʣʴʰʽʩʪʴ ʧʘʪʦʛʝʥʽʚ, ʱʦ ʚʨʘʞʘʶʪʴ ʦʨʛʘʥʽʟʤ 

ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙʨʦʙʣʝʥʠʭ 

ʧʝʧʪʠʜʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʧʘʪʦʛʝʥʽʚ, ʣʽʤʬʦʮʠʪʘʤ ʭʘʟʷʾʥʘ ʻ ʧʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʤʦʣʝʢʫʣʘʤʠ MHC, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥʘʭ [223]. ʉʝʨʝʜ ʛʝʥʝʪʠʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʧʨʦʚʽʜʥʝ 

ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʛʝʥʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ BoLA (Bovine Leukocyte Antigen), ʟʦʢʨʝʤʘ ʣʦʢʫʩ DRB3, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʘʣʝʣʴʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʾ 

ʦʢʨʝʤʠʭ ʘʣʝʣʽʚ ʮʴʦʛʦ ʛʝʥʘ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʪʘ 

ʯʘʩʪʦʪʦʶ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʥʪʨʘʤʘʤʤʘʨʥʽ ʽʥʬʝʢʮʽʾ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʪʘʢʦʞ ʛʝʥʠ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʨʝʮʝʧʪʦʨʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʘʪʦʛʝʥʽʚ ʪʘ 

ʨʝʛʫʣʷʪʦʨʠ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʚʘʨʽʘʮʽʾ ʷʢʠʭ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʣʦʢʘʣʴʥʦʛʦ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ. 
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ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ MHC II ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʙʣʠʟʫ ʮʝʥʪʨʦʤʝʨʠ BTA23, ʘ ʦʙʣʘʩʪʴ I ʢʣʘʩʫ ʻ ʜʠʩʪʘʣʴʥʦʶ 

(ʪʝʣʦʤʝʨʥʦʶ) ʚʽʜʥʦʩʥʦ ʛʝʥʽʚ IIa ʢʣʘʩʫ. ʇʦʣʦʞʝʥʥʷ ʦʙʣʘʩʪʽ III ʢʣʘʩʫ ʙʫʣʦ 

ʥʝʚʠʟʥʘʯʝʥʠʤ ʽ, ʷʢ ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʟʥʘʭʦʜʠʣʦʩʷ ʜʘʣʽ ʚʽʜ ʦʙʣʘʩʪʽ IIa, ʙʣʠʞʯʝ ʜʦ 

ʪʝʣʦʤʝʨ, ʘʣʝ ʟʙʽʨʢʘ ʛʝʥʦʤʫ ARS-UCD2.0 (2017) ʚʠʟʥʘʯʠʣʘ, ʱʦ ʚʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ 

ʤʽʞ ʦʙʣʘʩʪʷʤʠ IIa ʪʘ I ʢʣʘʩʫ (ʨʠʩ.1.2). ʉʪʨʫʢʪʫʨʥʦ ʩʠʩʪʝʤʘ BoLA ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʪʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʛʽʦʥʠ ï BoLA ʢʣʘʩʫ I, ʢʣʘʩʫ II ʪʘ ʢʣʘʩʫ III, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʷʢ ʟʘ ʛʝʥʝʪʠʯʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʪʘʢ ʽ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ɻʝʥʠ MHC ʢʣʘʩʫ I ʢʦʜʫʶʪʴ ʤʦʣʝʢʫʣʠ, ʱʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ 

ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʝʟʝʥʪʘʮʽʶ ʝʥʜʦʛʝʥʥʠʭ 

ʧʝʧʪʠʜʽʚ ʮʠʪʦʪʦʢʩʠʯʥʠʤ ʊ-ʣʽʤʬʦʮʠʪʘʤ CD8 . ʅʘʪʦʤʽʩʪʴ MHC ʢʣʘʩʫ II 

ʘʢʪʠʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥʘʭ ï ʤʘʢʨʦʬʘʛʘʭ, 

ʈʠʩ. 1.2. ɻʝʥʝʪʠʯʥʘ ʢʘʨʪʘ ʟʚ'ʷʟʢʽʚ ʛʦʣʦʚʥʦʾ ʦʙʣʘʩʪʽ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ ʪʚʘʨʠʥ), ʱʦ ʜʝʤʦʥʩʪʨʫʻ 3 ʢʣʘʩʠ BoLA, ʥʘ ʦʩʥʦʚʽ Behl et al. [70] 



49 
 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʟʘ ʧʨʝʟʝʥʪʘʮʽʶ ʝʢʟʦʛʝʥʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʊ-ʭʝʣʧʝʨʘʤ CD4 , ʱʦ ʟʘʧʫʩʢʘʻ ʢʘʩʢʘʜ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [53, 

70, 104, 106, 155, 178, 186].  

ʈʝʛʽʦʥ BoLA ʫ ʢʦʨʽʚ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʛʝʥʽʚ ʚʘʞʣʠʚʠʭ ʜʣʷ ʽʤʫʥʽʪʝʪʫ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʦʙʨʦʙʢʫ ʘʥʪʠʛʝʥʽʚ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʽʥʬʝʢʮʽʡ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ  

ʧʽʜʨʝʛʽʦʥʽʚ: ʢʣʘʩ IIa ʪʘ ʢʣʘʩ IIb ʨʦʟʜʽʣʝʥʠʭ ʧʨʠʙʣʠʟʥʦ ʥʘ 17 ʩʄ (ʚʽʜ DYA ʜʦ 

DRB3). ʂʣʘʩ IIb ʤʽʩʪʠʪʴ ʛʝʥʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʦʙʨʦʙʮʽ ʘʥʪʠʛʝʥʽʚ (ʥʘʧʨʠʢʣʘʜ, 

DMA, DMB, LMP2, LMP7 ʽ TAP), ʘ ʪʘʢʦʞ ʜʝʢʽʣʴʢʘ ʛʝʥʽʚ ʟ ʥʝʚʽʜʦʤʦʶ ʬʫʥʢʮʽʻʶ, 

ʘ ʢʣʘʩ IIa ʚʢʣʶʯʘʻ ʚʠʩʦʢʧʦʣʽʤʦʨʬʥʽ ʫ ʩʚʦʾʭ ʝʢʟʦʥʘʭ ʛʝʥʠ DQA, DQBI, DQB2, 

DRA ʪʘ DRB3, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʟʘʻʤʦʜʽʶ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʟ ʘʥʪʠʛʝʥʘʤʠ.  

ʋʩʽ ʪʨʠ ʚʽʜʦʤʽ ʛʝʥʠ DQA ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʪʚʘʨʠʥʘʤʠ. ʊʘʢʦʞ 

ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʻʪʴʩʷ ʛʝʥ ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ï BoLA-DRB3. 

ʂʨʽʤ ʪʦʛʦ, ʢʽʣʴʢʘ ʛʝʥʽʚ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʙʣʘʩʪʽ III ʢʣʘʩʫ BoLA, ʩʝʨʝʜ ʥʠʭ: 

HSP70 ï ʙʽʣʦʢ ʪʝʧʣʦʚʦʛʦ ʰʦʢʫ 70, CYP2I ï 21p-ʛʽʜʨʦʢʩʠʣʘʟʘ, BF ï ʬʘʢʪʦʨ B 

ʰʣʷʭʫ ʢʦʤʧʣʝʤʝʥʪʫ, C4 ï ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʣʝʤʝʥʪʫ, PRL ï ʛʝʥ ʧʨʦʣʘʢʪʠʥʫ, ʛʝʥʠ 

PRP ʢʦʜʫʶʪʴ ʧʨʦʪʝʾʥʠ, ʩʧʦʨʽʜʥʝʥʽ ʧʨʦʣʘʢʪʠʥʫ, TCP1B ï ʛʝʥ t-ʢʦʤʧʣʝʢʩʫ, ʄ ï 

ʛʨʫʧʠ ʢʨʦʚʽ [70, 141]. 

  ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʛʝʥʽʚ ʢʣʘʩʫ II ʤʘʻ ʣʦʢʫʩ BoLA-DRB3, ʷʢʠʡ ʢʦʜʫʻ 

ɓ-ʣʘʥʮʶʛ ʤʦʣʝʢʫʣʠ DR. ʄʦʣʝʢʫʣʠ DR ʩʢʣʘʜʘʶʪʴʩʷ ʟ Ŭ- ʪʘ ɓ-ʣʘʥʮʶʛʽʚ, ʱʦ 

ʬʦʨʤʫʶʪʴ ʧʝʧʪʠʜʟʚôʷʟʫʚʘʣʴʥʫ ʙʦʨʦʟʥʫ, ʟʜʘʪʥʫ ʟʚôʷʟʫʚʘʪʠ ʘʥʪʠʛʝʥʥʽ ʧʝʧʪʠʜʠ, 

ʫʪʚʦʨʝʥʽ ʧʽʩʣʷ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʧʘʪʦʛʝʥʽʚ ʫ ʬʘʛʦʣʽʟʦʩʦʤʘʭ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ.  

ɹʽʣʴʰʽʩʪʴ ʧʦʣʽʤʦʨʬʥʠʭ ʟʤʽʥ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʝʢʟʦʥʽ 2. ɿʘʤʽʥʠ ʘʤʽʥʦʢʠʩʣʦʪ ʫ 

ʮʽʡ ʜʽʣʷʥʮʽ ʣʦʢʫʩʫ ʤʦʜʠʬʽʢʫʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ ʙʦʨʦʟʥʠ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʣʝʢʫʣʠ MHC ʟʚôʷʟʫʚʘʪʠ ʧʝʚʥʽ ʘʥʪʠʛʝʥʥʽ 

ʧʝʧʪʠʜʠ ʪʘ ʽʥʽʮʽʶʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʇʦʟʘʢʣʽʪʠʥʥʘ ʯʘʩʪʠʥʘ ʧʝʧʪʠʜʫ ʫʪʚʦʨʶʻ 

ʪʨʠʚʠʤʽʨʥʫ ʩʪʨʫʢʪʫʨʫ ʧʝʧʪʠʜʟʚôʷʟʫʚʘʣʴʥʦʾ ʙʦʨʦʟʥʠ, ʙʽʯʥʽ ʩʪʽʥʢʠ ʷʢʦʾ ʦʙʤʝʞʝʥʽ 

Ŭ-ʩʧʽʨʘʣʷʤʠ, ʘ ʜʥʦ ɓ-ʩʢʣʘʜʯʘʩʪʽʩʪʶ. ʉʘʤʝ ɓ-ʣʘʥʮʶʛ, ʢʦʜʦʚʘʥʠʡ ʛʝʥʦʤ DRB3, 

ʤʽʩʪʠʪʴ ʙʽʣʴʰʽʩʪʴ ʧʦʣʽʤʦʨʬʥʠʭ ʜʽʣʷʥʦʢ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

https://www.journalofdairyscience.org/article/S0022-0302(24)00989-5/fulltext
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ʟʚôʷʟʫʚʘʥʥʷ. ɸʤʽʥʦʢʠʩʣʦʪʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʱʽʣʠʥʠ ʢʦʜʫʻʪʴʩʷ ʪʨʠʧʣʝʪʘʤʠ ʝʢʟʦʥʫ 

2 ʛʝʥʘ BoLA-DRB3 ʽ ʤʘʻ ʚʠʩʦʢʫ ʧʦʣʽʤʦʨʬʥʽʩʪʴ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ 

ʰʠʨʦʢʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʙʫʜʦʚʠ ʧʝʧʪʠʜʟʚôʷʟʫʚʘʣʴʥʦʾ ʙʦʨʦʟʥʠ, ʷʢ ʨʝʮʝʧʪʦʨʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʯʫʞʦʨʽʜʥʠʭ ʙʽʣʢʦʚʠʭ ʘʥʪʠʛʝʥʽʚ. ɺʘʨʽʘʮʽʾ ʫ ʮʠʭ ʜʽʣʷʥʢʘʭ 

ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʢʪʨ ʧʝʧʪʠʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʊ-ʣʽʤʬʦʮʠʪʘʤ, ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ ʟʫʤʦʚʣʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ ʥʘ 

ʽʥʬʝʢʮʽʡʥʽ ʘʛʝʥʪʠ [43, 106, 177, 203, 207]. 

 ʃʦʢʫʩ BoLA ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʽ ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 154 ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʝʥʽʚ, 

ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʙʣʠʟʴʢʦ 4 ʩʄ  (ʨʠʩ.1.3)  

 ʉʪʨʫʢʪʫʨʘ, ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʦʮʽʥʢʘ ʨʦʟʤʽʨʫ ʢʦʜʫʶʯʦʾ ʦʙʣʘʩʪʽ ʨʦʟʤʽʨʦʤ 

ʙʣʠʟʴʢʦ 11,4 ʪ.ʧ.ʥ. ʛʝʥʘ BoLA-DRB3 ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʇʃʈ, ʢʣʦʥʫʚʘʥʥʷ 

ʪʘ ʩʝʢʚʝʥʫʚʘʥʥʷ.  

ʉʫʙʨʝʛʽʦʥ BoLA ʢʣʘʩʫ I ʦʭʦʧʣʶʻ ʦʙʣʘʩʪʴ ʥʘ ʭʨʦʤʦʩʦʤʽ 23 ʚʽʜ 770 Kb ʜʦ 

1650 Kb, ʚʢʣʶʯʘʶʯʠ ʢʣʘʩʠʯʥʽ ʛʝʥʠ ʢʣʘʩʫ I BoLA-A ʪʘ BoLA-B ʪʦʱʦ. ʎʽʢʘʚʦ, ʱʦ 

ʩʫʙʨʝʛʽʦʥʠ BoLA ʢʣʘʩʫ II ʧʦʜʽʣʝʥʽ ʥʘ ʦʢʨʝʤʽ ʦʙʣʘʩʪʽ, IIa ʪʘ IIb , ʱʦʥʘʡʤʝʥʰʝ ʥʘ 

15 cM, ʱʦ ʻ ʥʘʡʧʦʤʽʪʥʽʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʥʽʚ MHC ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ 

ʽʥʰʠʭ ʞʫʡʥʠʭ ʪʚʘʨʠʥ. ʈʝʛʽʦʥ IIa ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʝʥʠ BoLA ʢʣʘʩʫ 

II  DR ʪʘ DQ  [43, 54, 74, 218].  

 ʇʦʯʘʪʢʦʚʠʡ ʝʢʟʦʥ (ʨʠʩ.1.4) ʢʦʜʫʻ ʩʠʛʥʘʣʴʥʠʡ ʽ ʧʝʨʰʽ ʯʦʪʠʨʠ SP-

ʩʠʛʥʘʣʴʥʠʭ ʧʝʧʪʠʜʠ; Ŭ1, Ŭ2, ɓ1 ʽ ɓ2 ï ʜʦʤʝʥʠ 1 ʠ 2 ʚ ɸ ʽ ɺ - ʛʝʥʘʭ, ʚʽʜʧʦʚʽʜʥʦ. 

ɽʢʟʦʥ 2 ʢʦʜʫʻ ʙʣʠʟʴʢʦ 90 ʢʦʜʦʥʽʚ ɓ1. ʊʨʝʪʽʡ ʝʢʟʦʥ ʤʽʩʪʠʪʴ 94 ʢʦʜʦʥʠ ɓ2, ʘ ʝʢʟʦʥʠ 

ʟ ʯʝʪʚʝʨʪʦʛʦ ʧʦ ʰʦʩʪʠʡ ʢʦʜʫʶʪʴ ʛʽʜʨʦʬʦʙʥʫ ʪʨʘʥʩʤʝʤʙʨʘʥʥʫ ʜʽʣʷʥʢʫ (ʙʣʠʟʴʢʦ 

30 ʢʦʜʦʥʽʚ) ʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʭʚʽʩʪ ʜʦʚʞʠʥʦʶ ʚ 10-22 ʢʦʜʦʥʽʚ. ɽʢʟʦʥ 4 ʢʦʜʫʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʾ ʯʘʩʪʠʥʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʦʙʣʘʩʪʽ ʤʦʣʝʢʫʣʠ. 

ʈʠʩ.1.3. ɻʝʥʝʪʠʯʥʘ ʢʘʨʪʘ ʣʦʢʫʩʽʚ ʨʝʛʽʦʥʫ BoLA ʢʣʘʩʫ II ʥʘ ʭʨʦʤʦʩʦʤʽ BTA23 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ɿʚʝʨʭʫ ʚʢʘʟʘʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʢʟʦʥʘʤʠ ʚ ʪ.ʧ.ʥ. [54] 
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ʆʙʣʘʩʪʴ CY ʢʦʜʫʻ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ ʯʘʩʪʠʥʫ ʤʦʣʝʢʫʣʠ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʽ 

ʟʘʣʠʰʢʠ ʧʝʨʰʦʛʦ ʜʦʤʝʥʫ ɓ1. ɯʥʰʠʡ ʬʨʘʛʤʝʥʪ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʭʚʦʩʪʘ 

ʢʦʜʫʻʪʴʩʷ ʝʢʟʦʥʘʤʠ 5 ʽ 6. ʆʩʪʘʥʥʽʡ ʝʢʟʦʥ ʟʘʚʞʜʠ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 3ô- 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʽ ʥʝ ʪʨʘʥʩʣʶʶʪʴʩʷ [206]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɸʢʪʠʚʘʮʽʷ ʊ-ʭʝʣʧʝʨʥʠʭ ʢʣʽʪʠʥ ʤʦʞʣʠʚʘ ʣʠʰʝ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʘʥʪʠʛʝʥʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ MHC II, ʱʦ ʟʘʧʫʩʢʘʻ ʟʘʭʠʩʥʽ 

ʨʝʘʢʮʽʾ ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ. ɺʩʽ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ ʟʜʘʪʥʽ ʧʝʨʝʨʦʙʣʷʪʠ ʪʘ ʧʨʝʟʝʥʪʫʚʘʪʠ 

ʘʥʪʠʛʝʥʠ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʤʦʣʝʢʫʣʘʤʠ MHC, ʩʠʛʥʘʣʽʟʫʶʯʠ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ʧʨʦ ʩʪʘʥ 

ʢʣʽʪʠʥʠ ï ʟʜʦʨʦʚʫ ʯʠ ʽʥʬʽʢʦʚʘʥʫ. ʇʨʦʪʝ ʣʠʰʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʽ 

ʢʣʽʪʠʥʠ, ʪʘʢʽ ʷʢ ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʥʽ ʪʘ ɺ-ʢʣʽʪʠʥʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ 

ʘʢʪʠʚʘʮʽʶ ʊ-ʢʣʽʪʠʥ. ɺʦʥʠ ʧʦʛʣʠʥʘʶʪʴ ʧʘʪʦʛʝʥʠ ʰʣʷʭʦʤ ʬʘʛʦʮʠʪʦʟʫ, 

ʧʝʨʝʨʦʙʣʷʶʪʴ ʾʭ ʫ ʬʘʛʦʣʽʟʦʩʦʤʘʭ, ʦʙʨʦʙʣʷʶʪʴ ʙʽʣʢʦʚʽ ʘʥʪʠʛʝʥʠ ʪʘ ʚʽʜʙʠʨʘʶʪʴ 

ʥʘʡʙʽʣʴʰ ʽʤʫʥʦʛʝʥʥʽ ʝʧʽʪʦʧʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘ ʤʦʣʝʢʫʣʘʭ MHC. 

ɻʝʥ BoLA-DRB3 ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʡ. 

ɺ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʘʢʩʠʤʘʣʴʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʘʥʘʣʽʟʫ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʝʢʟʦʥʘ 2 ʫ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ. ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʘʤ ʩʝʢʚʝʥʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦ ʪʦʯʥʽ ʜʘʥʽ ʧʨʦ ʘʣʝʣʴʥʽ 

ʚʘʨʽʘʥʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʜ ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʜʦ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʡ. 

ʈʠʩ. 1.4. ʉʪʨʫʢʪʫʨʘ ɸ- ʽ ɺ-ʛʝʥʽʚ ʢʣʘʩʫ ɯɯ BoLA-ʩʠʩʪʝʤʠ: SP-

ʩʠʛʥʘʣʴʥʠʡ ʧʝʧʪʠʜ; Ŭ1, Ŭ2, ɓ1 ʢ ɓ2 - ʜʦʤʝʥʠ 1 ʠ 2 ʚ ɸ ʽ ɺ  ʛʝʥʘʭ; TM -

ʪʨʘʥʩʤʝʤʙʨʘʥʥʘ ʜʽʣʷʥʢʘ; CY - ʦʙʣʘʩʪʴ, ʱʦ ʢʦʜʫʻ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ 

ʯʘʩʪʠʥʫ ʤʦʣʝʢʫʣʠ 
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ɿʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 ʫ ʧʦʧʫʣʷʮʽʾ ʬʦʨʤʫʶʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʘʥʪʠʛʝʥʠ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  ɺ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʤʫʥʦʛʝʥʝʪʠʢʠ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʣʦʢʫʩ BoLA-DRB3 ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʥʽʚ-

ʢʘʥʜʠʜʘʪʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ. ʁʦʛʦ ʛʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʘʣʝʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʟʜʦʨʦʚôʷ ʚʠʤôʷ, 

ʪʘʢʠʤʠ ʷʢ ʯʘʩʪʦʪʘ ʢʣʽʥʽʯʥʠʭ ʽ ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ, ʨʽʚʝʥʴ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ, ʪʘ ʟʘʛʘʣʴʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʪʘʜʘ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ BoLA-DRB3 ʪʘ ʡʦʛʦ 

ʘʩʦʮʽʘʮʽʡ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʟʜʦʨʦʚôʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ [43, 44, 64, 98, 138, 143, 144, 216].  

 

1.6. ʇʦʣʽʤʦʨʬʽʟʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA DRB3 ʽ ʡʦʛʦ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʫ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ 

 

ʊʚʘʨʠʥʠ ʥʘʚʽʪʴ ʟʘ ʦʜʥʘʢʦʚʦʛʦ ʢʦʥʪʘʢʪʫ ʟʽ ʟʙʫʜʥʠʢʘʤʠ ʽʥʬʝʢʮʽʡ ʤʦʞʫʪʴ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘ ʨʽʚʥʝʤ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʥʠʭ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʫʤʦʚʣʝʥʦ, 

ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʫ. ʊʦʤʫ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʪʘ ʛʝʥʝʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʾʾ ʚʠʟʥʘʯʘʶʪʴ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʛʝʥʦʤʽʢʠ ʩʩʘʚʮʽʚ ʽ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ 

ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʜʘʚ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʠʟʢʫ ʛʝʥʦʤʥʠʭ ʣʦʢʫʩʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʽʡʢʽʩʪʶ ʘʙʦ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʠʜʽʣʷʶʪʴ ʛʝʥʘʤ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [225].  

ʉʝʨʝʜ ʥʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʛʝʥ BoLA-DRB3, ʧʦʣʽʤʦʨʬʽʟʤ ʷʢʦʛʦ 

ʧʦʚôʷʟʫʶʪʴ ʽʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʜʦ ʨʷʜʫ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʧʝʨʝʙʽʛʫ. ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʽʥʜʫʢʮʽʾ ʪʘ ʨʝʛʫʣʷʮʽʾ ʥʘʙʫʪʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ 
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ʡʦʛʦ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʨʷʜʫ ʧʦʰʠʨʝʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ. ʉʝʨʝʜ ʥʠʭ ʣʽʜʝʨʦʤ ʟʘ ʧʦʰʠʨʝʥʥʷʤ ʽ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʟʙʠʪʢʘʤʠ ʻ ʤʘʩʪʠʪ ʢʦʨʽʚ [91, 126,  138, 201, 203].  

ʋʯʘʩʪʴ ʘʥʪʠʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʯʫʞʦʨʽʜʥʽ ʘʥʪʠʛʝʥʠ ʦʙʫʤʦʚʣʶʻ ʾʭ ʯʠʩʣʝʥʥʽ ʘʩʦʮʽʘʮʽʾ ʟ 

ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʗʢ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʨʘʥʽʰʝ, ʟʥʘʯʥʘ ʨʦʣʴ ʫ ʮʴʦʤʫ 

ʥʘʣʝʞʠʪʴ ʚʠʩʦʢʦ ʧʦʣʽʤʦʨʬʥʦʤʫ ʝʢʟʦʥʫ 2 ʛʝʥʘ BoLA-DRB3, ʷʢʠʡ ʢʦʜʫʻ ɓ1-ʜʦʤʝʥ 

ʘʥʪʠʛʝʥʽʚ ʢʣʘʩʫ II ʽ ʬʦʨʤʫʻ ʙʫʜʦʚʫ ʧʝʧʪʠʜʟʚôʷʟʫʚʘʣʴʥʦʾ ʙʦʨʦʟʥʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʚôʷʟʫʚʘʥʥʷʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʯʫʞʦʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ. ʊʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ.  ʅʘ ʯʘʩʽ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʨʦʙʦʪʘ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʘʣʝʣʽʚ ʛʝʥʘ 

BoLA-DRB3.2 ʟ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ [98]. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʚʝʜʝʥʦ ʯʠʩʣʝʥʥʽ ʧʨʠʢʣʘʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʽ ʩʭʠʣʴʥʽʩʪʶ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʜʦ ʤʘʩʪʠʪʫ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʇʃʈ-ʇɼʈʌ, ʧʨʦʚʝʜʝʥʽ 

ʥʘ ʪʚʘʨʠʥʘʭ ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ, ʷʢʽ ʩʪʘʣʠ ʢʣʘʩʠʯʥʠʤʠ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʙʽʣʴʰʽʩʪʶ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʫ 

ʨʦʙʦʪʘʭ ʟ ʘʥʘʣʽʟʫ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʽ ʨʦʟʚʠʪʢʦʤ ʤʘʩʪʠʪʫ. 

ʆʜʥʝ ʽʟ ʧʝʨʰʠʭ ʽ  ʥʘʡʙʽʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʚ ʉʐɸ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʠʧʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʪʘ ʤʦʣʦʢʘ ʚʽʜ 1100 

ʛʦʣʰʪʠʥʩʴʢʠʭ ʢʦʨʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʚʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ ʚʩʪʘʥʦʚʣʝʥʫ ʪʽʩʥʫ 

ʘʩʦʮʽʘʮʽʻʶ ʜʣʷ ʘʣʝʣʷ BoLA-DRB3*16 (ʈ Ò 0,05) ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʤôʷ ʜʣʷ ʢʦʨʽʚ ʟ ʛʦʩʪʨʠʤ ʧʨʦʷʚʦʤ ɯʄɯ, ʷʢʘ ʚʠʟʥʘʯʘʣʘʩʷ ʨʽʚʥʝʤ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʤʦʣʦʮʽ. ɼʘʥʠʡ ʘʣʝʣʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʛʝʥʦʪʠʧʽ ʚʩʽʭ  ʢʦʨʽʚ ʟ 

ʜʽʘʛʥʦʟʦʤ ʛʦʩʪʨʠʡ ʤʘʩʪʠʪ, ʪʦʙʪʦ ʤʘʡʞʝ ʫ ʢʦʞʥʦʤʫ ʯʝʪʚʝʨʪʦʤʫ ʟʨʘʟʢʫ ʢʨʦʚʽ 

(24,5%). ɺʘʨʽʘʥʪ DRB3.2*08 (ʈ < 0,04) ʙʫʚ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʠʤ SCC ʫ 

ʢʦʨʽʚ ʧʝʨʰʦʾ ʣʘʢʪʘʮʽʾ, ʘ ʘʣʝʣʴ DRB3.2*23 (ʈ  < 0,02) ï ʟ ʚʠʩʦʢʠʤ SCC ʫ ʢʦʨʽʚ 

ʧʽʩʣʷ ʜʨʫʛʦʾ ʣʘʢʪʘʮʽʾ [91]. 

Sharif ʪʘ ʽʥ. (1998) ʚʠʢʦʥʘʣʠ ʘʥʘʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʢʘʥʘʜʩʴʢʠʭ ʬʝʨʤʘʭ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ  ʛʝʥʘ BoLA-DRB3 ʙʫʣʦ ʟʘʣʫʯʝʥʦ 835 ʢʦʨʽʚ 
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ʛʦʣʰʪʠʥʩʴʢʦʾ ʪʘ 66 ʛʦʣʽʚ ʜʞʝʨʩʝʡʩʴʢʦʾ ʧʦʨʽʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʣʝʣʝʤ BoLA-DRB3.2*23 (P < 0,05) ʽ ʚʠʥʠʢʥʝʥʥʷʤ ʚʘʞʢʠʭ 

ʬʦʨʤ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ɺ ʮʽʡ ʞʝ ʨʦʙʦʪʽ ʚʠʷʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʘʩʦʮʽʘʮʽʡ ʟ 

ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ (ʪʘʙʣ.1.2) [ 203]. 

ʊʘʙʣʠʮʷ 1.2 

ɸʩʦʮʽʘʮʽʡ ʘʣʝʣʽʚ BoLA-DRB3.2 ʤʘʩʪʠʪʦʤ ʪʘ SCC ʢʘʥʘʜʩʴʢʠʭ ʢʦʨʽʚ 

ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ 

ɸʣʝʣʽ 
ʂʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ 

ʉʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ 
SCC ʄʦʣʦʯʥʠʮʷ 

*16 - - 0,05(ŷ) 0,07(ŷ) 

*22 - - - - 

*23 0,027(Ź) 0,023(Ź) - 0,08(ŷ) 

ʇʨʠʤʽʪʢʘ. Ź - ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ; ŷ - ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

 

ɸʥʘʣʽʟʦʤ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚʽʜ 137 ʧʣʝʤʽʥʥʠʭ ʛʦʣʰʪʠʥʩʴʢʠʭ ʢʦʨʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʰʪʘʪʫ ɸʡʦʚʘ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʘʣʝʣʷʤʠ DRB3.2, ʤʘʩʪʠʪʘʤʠ, SCC, ʦʮʽʥʢʦʶ 

IMI ʟ ʦʩʥʦʚʥʠʤʠ ʘʙʦ ʜʨʫʛʦʨʷʜʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʧʣʝʤʽʥʥʦʶ 

ʮʽʥʥʽʩʪʶ ʢʦʨʽʚ (EBV). ʅʘʷʚʥʽʩʪʴ ʘʣʝʣʷ DRB3.2*16 ʧʦʚôʷʟʘʥʘ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ 

ʧʣʝʤʽʥʥʦʶ ʮʽʥʥʽʩʪʶ ʜʣʷ SCC. ɸʣʝʣʴ DRB3.2*08 ʤʘʚ  ʩʠʣʴʥʠʡ ʽ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚ'ʷʟʦʢ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ EBV ʜʣʷ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ, ʪʦʜʽ ʷʢ ʘʣʝʣʽ DRB3.2*11 ʽ *23 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ. ʇʦʟʠʪʠʚʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʚʠʷʚʣʝʥʦ 

ʤʽʞ ʘʣʝʣʝʤ DRB3.2*24 ʽ EBV ʜʣʷ ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʽʥʪʨʘʤʘʤʘʨʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ 

DRB3.2*03 ʟ ʚʽʨʫʣʝʥʪʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ [126].  

ɼʦʩʠʪʴ ˇʨʫʥʪʦʚʥʘ ʨʦʙʦʪʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʜʣʷ 523 ʥʦʨʚʝʟʴʢʠʭ ʯʝʨʚʦʥʠʭ ʢʦʨʽʚ 

ɻʝʥʦʪʠʧʫʚʘʥʥʷ ʣʦʢʫʩʫ DRB3.2 ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʦʭ ʛʨʫʧʘʭ, ʦʜʥʘ ʟ ʷʢʠʭ ʩʪʦʩʫʚʘʣʘʩʷ 

ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚʘʨʽʘʥʪʠ BoLA-DRB3.2*13, *18, *22 ʽ *27 ʤʘʣʠ 

ʟʥʘʯʥʦ ʚʠʱʫ ʯʘʩʪʦʪʫ ʚ ʛʨʫʧʽ ʢʦʨʽʚ ʟ ʥʠʟʴʢʠʤ ʧʨʦʷʚʦʤ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʘ ʘʣʝʣʽ 

*22 ʽ *26 ʧʦʚôʷʟʘʥʽ ʟ ʧʽʜʚʠʱʝʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ. ɸʣʝʣʽ *07, *11, 

*18 ʽ *24 ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ [136].  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʦʚʝʜʝʥʦʤʫ ʥʘ 328 ʢʦʨʦʚʘʭ ʢʘʥʘʜʩʴʢʦʾ ʛʦʣʰʪʠʥʩʴʢʦʾ 

ʧʦʨʦʜʠ ʟ ʜʦʩʣʽʜʥʦʛʦ ʩʪʘʜʘ University of Guelph, ʟʨʘʟʢʠ ʢʨʦʚʽ ʪʘ ʤʦʣʦʢʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʘʥʘʣʽʟʫ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʝʢʩʧʨʝʩʽʻʶ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3, 

ʧʦʢʘʟʥʠʢʘʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʯʘʩʪʦʪʦʶ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʪʘ ʨʽʚʥʝʤ ʂʉʂ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʣʝʣʽ DRB3.2*03 ʽ *11 ʘʩʦʮʽʶʚʘʣʠʩʷ ʟʽ ʟʥʠʞʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʦʢʘʟʥʠʢʘ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʪʦʜʽ ʷʢ ʘʣʝʣʽ *22 ʽ 23 ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ʽʟ 

ʾʭ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ. ʇʨʠ ʮʴʦʤʫ ʘʣʝʣʴ DRB3.2*03 ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʫ 

ʘʩʦʮʽʘʮʽʶ ʟ ʧʽʜʚʠʱʝʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʪʦʜʽ ʷʢ ʘʣʝʣʴ *08 ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʦʜʥʦʯʘʩ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʝʥʦ ʧʨʦʪʠʣʝʞʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʘʣʝʣʷʤʠ DRB3.2 ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʟʦʢʨʝʤʘ, ʘʣʝʣʽ *11 ʽ 

*23, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʢʦʨʝʣʶʚʘʣʠ ʟʽ 

ʟʥʠʞʝʥʠʤ ʘʙʦ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʘʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʨʽʘʥʪʽʚ BoLA-

DRB3.2 *03, *22 ʪʘ *23 ʫ ʷʢʦʩʪʽ ʤʦʞʣʠʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʤʘʩʪʠʪʘʤʠ ʪʘ ʘʣʝʣʷʤʠ DRB3 ʣʦʢʫʩʫ [192].   

ʏʠʩʣʝʥʥʽ ʘʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʩʚʽʪʽ ʥʘ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ 

ʧʦʨʽʜ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ [149].  

ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ɯʥʜʽʾ ï ʦʜʥʦʤʫ ʟ 

ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʤʦʣʦʢʘ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʧʦʨʽʜ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (Sahiwal, Hariana, Gir Kankrej, Ongole, 

Rathi ʪʦʱʦ) ʪʘ ʾʭ ʛʝʥʝʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ. ʋ ʥʠʟʮʽ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ 

ʽʥʜʽʡʩʴʢʠʭ ʧʦʨʦʜʘʭ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (Bos indicus), ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ ʪʘ 

ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ. ɿʦʢʨʝʤʘ, ʫ ʢʦʨʽʚ ʧʦʨʦʜʠ Sahiwal ʪʘ ʧʦʤʽʩʝʡ 

Karan Fries ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜ 25 ʘʣʝʣʽʚ ʮʴʦʛʦ ʣʦʢʫʩʫ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ 

ʩʪʘʪʠʩʪʠʯʥʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʘʙʦ ʩʪʽʡʢʽʩʪʶ ʜʦ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ʇʨʠ 

ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʢʦʨʽʚ ʦʙʫʤʦʚʣʝʥʘ 

ʧʝʨʝʚʘʞʥʦ ʛʝʥʝʪʠʯʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ DRB3 [128, 139, 143, 146, 221]. 

ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʨʦʙʮʽ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʟʨʦʙʣʝʥʦ ʚ ʢʨʘʾʥʘʭ ʇʽʚʜʝʥʥʦʾ 

ɸʤʝʨʠʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʘʨʛʝʥʪʠʥʩʴʢʠʭ ʛʦʣʰʪʠʥʩʴʢʠʭ ʢʦʨʽʚ (Bos taurus, n= 123) 

ʟ ʨʝʛʽʦʥʫ ʃʘ ʇʘʤʧʘ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʦʢʨʝʤʠʤʠ 
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ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʽ ʨʽʚʥʝʤ ʂʉʂ ï ʘʣʝʣʴ DRB3.2*23 ʘʩʦʮʽʶʚʘʣʘʩʷ ʟ ʥʠʞʯʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ SCC (P< 0,05), ʪʦʜʽ ʷʢ DRB3.2*27 ʜʝʤʦʥʩʪʨʫʚʘʚ ʧʨʦʪʠʣʝʞʥʫ 

ʪʝʥʜʝʥʮʽʶ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʽʜʚʠʱʝʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ. ɺʘʨʽʘʥʪʠ DRB3.2*20 

ʽ *25 ʚʠʷʚʠʣʠ ʧʦʤʽʨʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʘʩʦʮʽʘʮʽʾ ʟ ʚʠʩʦʢʠʤ SCC (P< 0,1). ɸʩʦʮʽʘʮʽʾ 

ʤʽʞ ʘʣʝʣʷʤʠ ʣʦʢʫʩʫ BoLA-DRB3 ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʘʙʦ ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʤʘʩʪʠʪʫ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʥʰʠʭ ʤʦʣʦʯʥʠʭ ʧʦʧʫʣʷʮʽʡ ʇʽʚʜʝʥʥʦʾ 

ɸʤʝʨʠʢʠ (Creole, Brahman, Braford, Brangus ʽ Nellore) [62, 200].   

ʉʝʨʝʜ ʽʥʰʠʭ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʣʦʢʫʩʫ DRB3 ʪʘ ʘʩʦʮʽʘʮʽʾ 

ʡʦʛʦ ʘʣʝʣʽʚ ʽʟ ʤʘʩʪʠʪʦʤ, ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ˇʨʫʥʪʦʚʥʽ ʨʦʙʦʪʠ ʷʧʦʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ 

[147, 233, 234, 235].  

ʋ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʧʦʨʽʜ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʦʢʫʩ 

BoLA DRB3.2 ʤʘʻ ʰʠʨʦʢʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʘʣʝʣʽʚ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʤʘʶʪʴ ʜʦʩʪʦʚʽʨʥʠʡ 

ʟʚ'ʷʟʦʢ ʟʽ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʘʙʦ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ʋ ʧʦʧʫʣʷʮʽʾ ʋʏʈʄ ʚʠʷʚʣʝʥʦ 

32 ʘʣʝʣʽ ʛʝʥʘ BoLA DRB3.2, ʩʝʨʝʜ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʘʩʦʮʽʘʮʽʾ ʟ 

ʤʘʩʪʠʪʦʤ: ʘʣʝʣʽ *24 ʽ *26 ï ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ, ʪʘ ʚʘʨʽʘʥʪʠ *13 ʽ *22 ï ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ.  ɼʣʷ ʋʏʝʈʄ ʩʝʨʝʜ 22 ʪʠʧʦʚʘʥʠʭ ʘʣʝʣʽʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʤʘʨʢʝʨʠ: 

ʚʘʨʽʘʥʪʠ *07 ʽ *08 ʧʦʚôʷʟʘʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, ʘ *22 ʽ *24 ï ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ. 

ʆʜʥʠʤ ʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʤ ʥʘ ʟʨʘʟʢʘʭ ʢʨʦʚʽ 97 ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ, ʚʩʪʘʥʦʚʣʝʥʦ ʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ BoLA-DRB3.2 

ʩʪʽʡʢʦʩʪʽ (*24 ʽ *26) ʽ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ (*28) ʜʦ ʤʘʩʪʠʪʫ [64, 216]. 

 

1.7. ʋʟʘʛʘʣʴʥʝʥʥʷ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʽʚ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ʄʘʩʪʠʪ ʢʦʨʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʧʘʪʦʣʦʛʽʷ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ, ʷʢʘ 

ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ. ɿʙʠʪʢʠ ʚʽʜ ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

ʟʫʤʦʚʣʶʶʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷʤ ʷʢʦʩʪʽ ʤʦʣʦʢʘ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʚʠʙʨʘʢʫʚʘʥʥʷʤ ʭʚʦʨʠʭ ʢʦʨʽʚ ʟʽ ʩʪʘʜʘ, 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʚʝʪʝʨʠʥʘʨʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʦʱʦ. 

ʉʫʯʘʩʥʽ ʦʮʽʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ 
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ʩʢʦʨʦʯʝʥʥʷ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 5-20% ʧʨʦʪʷʛʦʤ ʣʘʢʪʘʮʽʾ. ʎʝ ʝʢʚʽʚʘʣʝʥʪ 

ʚʪʨʘʪʠ ʙʣʠʟʴʢʦ 300-600 ʢʛ ʤʦʣʦʢʘ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʘʜʘ [71, 189]. ɿʘ ʩʫʯʘʩʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʟʘʛʘʣʴʥʽ ʛʣʦʙʘʣʴʥʽ 

ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʦʩʥʦʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʩʪʘʥʦʚʣʷʪʴ 

ʙʣʠʟʴʢʦ 65 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ ʥʘ ʨʽʢ, ʧʨʠ ʮʴʦʤʫ ʢʣʽʥʽʯʥʠʡ ʪʘ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʟʥʘʯʫʱʠʭ ʧʘʪʦʣʦʛʽʡ, ʷʢʽ ʩʫʤʘʨʥʦ 

ʟʘʚʜʘʶʪʴ ʱʦʨʽʯʥʦ ʟʙʠʪʢʽʚ ʧʦʥʘʜ 20 ʤʣʨʜ ʜʦʣʘʨʽʚ [184]. ʂʨʽʤ ʪʦʛʦ, ʤʘʩʪʠʪ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ, ʟʥʠʞʫʶʯʠ ʡʦʛʦ 

ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʇʦʰʠʨʝʥʽʩʪʴ ʤʘʩʪʠʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʤʝʪʘʘʥʘʣʽʟʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʫʙʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʚʠʷʚʣʷʶʪʴ ʫ 35-

45% ʢʦʨʽʚ, ʘ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʚʠʥʠʢʘʻ ʫ 20-25 % ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʣʘʢʪʘʮʽʾ [162].  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʥʠʞʝʥʥʽ ʧʦʰʠʨʝʥʦʩʪʽ ʤʘʩʪʠʪʫ ʚʽʜʽʛʨʘʶʪʴ ʢʦʤʧʣʝʢʩʥʽ 

ʧʨʦʛʨʘʤʠ ʢʦʥʪʨʦʣʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʩʥʦʚʦʶ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʩʪʨʘʪʝʛʽʡ ʻ 

ʢʦʥʮʝʧʮʽʷ ç10 ʢʨʦʢʽʚ ʢʦʥʪʨʦʣʶ ʤʘʩʪʠʪʫè, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʬʘʭʽʚʮʷʤʠ NMC. ʅʘ 

ʦʩʥʦʚʽ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʬʦʨʤʦʚʘʥʦ ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʦʛʨʘʤʠ 

ʢʦʥʪʨʦʣʶ ʤʘʩʪʠʪʫ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʩʠʩʪʝʤʠ, ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʜʝ ʧʦʻʜʥʫʶʪʴʩʷ ʚʝʪʝʨʠʥʘʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ ʽ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʂʉʂ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 150-200 ʪʠʩ. ʢʣʽʪʠʥ/ʤʣ, ʱʦ ʻ ʦʜʥʠʤ 

ʽʟ ʥʘʡʥʠʞʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʚʽʪʽ. ʇʦʜʽʙʥʽ ʧʨʦʛʨʘʤʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʅʦʚʽʡ 

ɿʝʣʘʥʜʽʾ ʪʘ ɸʚʩʪʨʘʣʽʾ, ʜʝ ʩʠʩʪʝʤʥʠʡ ʢʦʥʪʨʦʣʴ ʟʜʦʨʦʚôʷ ʚʠʤôʷ ʜʦʟʚʦʣʠʚ ʟʥʠʟʠʪʠ 

ʯʘʩʪʦʪʫ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʜʦ 15-20 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʢʦʨʽʚ ʟʘ ʣʘʢʪʘʮʽʶ [77, 163, 

165, 217, 224]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʷʚʣʝʥʥʷ ʤʘʩʪʠʪʫ ʩʫʪʪʻʚʦ ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦʯʫʪʣʠʚʫ ʪʘ ʥʘʜʽʡʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʟʙʫʜʥʠʢʽʚ ʽ ʙʽʦʤʘʨʢʝʨʽʚ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʨʦʩʪʘʥʥʷ ʤʘʩʰʪʘʙʽʚ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʟʫʤʦʚʣʶʻ 

ʧʦʪʨʝʙʫ ʰʚʠʜʢʠʭ, ʪʦʯʥʠʭ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʘʭ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʧʘʣʝʥʥʷ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʟʚʝʨʪʘʻʪʴʩʷ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ 
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ʧʽʜʭʦʜʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ ʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʩʪʠʪʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʚʠʩʦʢʦʯʫʪʣʠʚʠʭ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʐʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ real-time, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʝ ʪʘ ʩʧʝʮʠʬʽʯʥʝ 

ʚʠʷʚʣʝʥʥʷ ʟʙʫʜʥʠʢʽʚ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʢʚʝʥʫʚʘʥʥʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ (NGS), MALDI-TOF ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ, ʙʽʦʩʝʥʩʦʨʽʚ ʪʘ ʩʠʩʪʝʤ 

ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʢʠ ɯʄɯ. 

ɽʚʦʣʶʮʽʷ ʇʃʈ-ʤʝʪʦʜʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʚʽʜ ʢʽʥʮʝʚʦʾ (endpoint) ʜʝʪʝʢʮʽʾ 

ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʜʦ ʾʭ ʨʝʻʩʪʨʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʾ ʇʃʈ, ʷʢʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ, real-time ʇʃʈ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ. ʇʦʜʘʣʴʰʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʻ ʤʫʣʴʪʠʧʣʝʢʩʥʘ ʇʃʈ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʜʝʪʝʢʪʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʛʝʥʽʚ ʚ ʦʜʥʽʡ ʨʝʘʢʮʽʾ, ʧʽʜʚʠʱʫʶʯʠ 

ʰʚʠʜʢʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʟʫ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʨʦʟʨʦʙʢʘ ʇʃʈ-ʪʝʩʪʽʚ, ʟʜʘʪʥʠʭ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʘʙʦ 

ʜʦʧʦʚʥʠʪʠ ʪʨʘʜʠʮʽʡʥʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʽʥʪʨʘʤʘʤʘʨʥʠʭ ʽʥʬʝʢʮʽʡ 

ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʽʟ-ʟʘ ʟʥʘʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ, ʾʭ ʩʪʨʽʤʢʘ 

ʝʚʦʣʶʮʽʷ ʟʫʤʦʚʣʶʻ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʜʽʘʛʥʦʩʪʠʮʽ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [93, 152, 219].  

ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʥʘʜʙʘʥʴ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ on-farm culture, 

ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʦʧʝʨʘʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʟʙʫʜʥʠʢʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʬʝʨʤʽ. ɺ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ  ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʭʨʦʤʦʛʝʥʥʽ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʽ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʣʝʢʪʠʚʥʦʾ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʽʜʭʦʜʘʤ 

ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ ʢʦʥʪʨʦʣʶ [99, 205].  

ʊʘʢʦʞ ʚʠʜʽʣʷʶʪʴʩʷ ʥʦʚʽʪʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʚʠʤôʷ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʬʘʟʠ ʜʦʾʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ [194].  

ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʽʘʛʥʦʩʪʠʢʘ ʤʘʩʪʠʪʫ 
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ʘʢʪʠʚʥʦ ʝʚʦʣʶʮʽʦʥʫʻ ʫ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ, 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʪʘ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʦʢʨʝʤʘ ʢʨʽʤ ʇʃʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʰʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢʽ ʷʢ ELISA, NGS, MALDI-TOF, ʩʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʦʱʦ [56, 122]. 

ʇʦʨʷʜ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʫ ʚʽʜʽʛʨʘʶʪʴ ʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ. ʍʦʯʘ ʢʦʝʬʽʮʽʻʥʪ 

ʩʧʘʜʢʦʚʦʩʪʽ ʤʘʩʪʠʪʫ ʻ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʠʤ ʽ ʩʪʘʥʦʚʠʪʴ 0,05-0,15, ʛʝʥʝʪʠʯʥʽ 

ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʧʨʦʪʠʜʽʷʪʠ ʽʥʬʝʢʮʽʡʥʠʤ ʘʛʝʥʪʘʤ [37, 124, 200]. ʉʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʂʉʂ ʫ ʤʦʣʦʮʽ ʜʦʟʚʦʣʠʣʠ  ʨʷʜʫ ʢʨʘʾʥ ʧʽʜʚʠʱʠʪʠ 

ʛʝʥʝʪʠʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʤʦʣʦʯʥʠʭ ʩʪʘʜ ʜʦ ʤʘʩʪʠʪʫ. 

ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ ʚʽʜʽʛʨʘʶʪʴ ʛʝʥʠ 

BoLA ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ. ʄʦʣʝʢʫʣʠ MHC II ʢʣʘʩʫ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʥʪʠʛʝʥʽʚ ʊ-ʣʽʤʬʦʮʠʪʘʤ-ʭʝʣʧʝʨʘʤ, ʱʦ ʟʘʧʫʩʢʘʻ 

ʢʣʽʪʠʥʥʽ ʪʘ ʛʫʤʦʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ. ʇʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ ʮʴʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʚʠʟʥʘʯʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʘʥʪʠʛʝʥʠ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʝʨʝʜ ʛʝʥʽʚ ʢʦʤʧʣʝʢʩʫ BoLA ʩʪʘʥʦʚʠʪʴ ʣʦʢʫʩ BoLA-

DRB3, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ. ɿʘ 

ʩʫʯʘʩʥʠʤʠ ʜʘʥʠʤʠ, ʦʧʠʩʘʥʦ ʤʘʡʞʝ 390 ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʮʴʦʛʦ ʛʝʥʘ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʨʽʟʥʠʭ ʪʚʘʨʠʥ [98].  

ʋ ʨʷʜʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʯʽʪʢʽ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʘʣʝʣʷʤʠ BoLA DRB3.2 ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʟʜʦʨʦʚôʷ ʚʠʤôʷ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. 

ɼʝʷʢʽ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʦʶ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ ʪʘ 

ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʂʉʂ ʫ ʤʦʣʦʮʽ, ʪʦʜʽ ʷʢ ʽʥʰʽ ï ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢ, ʫ ʢʦʨʽʚ ʽʟ ʘʣʝʣʷʤʠ, ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟʽ ʩʪʽʡʢʽʩʪʶ, ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʤʦʞʝ ʙʫʪʠ ʥʘ 20-30% ʥʠʞʯʠʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʽʟ 

ʘʣʝʣʷʤʠ ʪʽʩʥʦ ʽ ʜʦʩʪʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʠʤʠ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʘʣʝʣʽʚ BoLA DRB3.2 ʥʘ 

ʽʤʫʥʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʧʨʦʪʠʜʽʷʪʠ 
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ʽʥʬʝʢʮʽʡʥʠʤ ʘʛʝʥʪʘʤ, ʘ ʚʠʷʚʣʝʥʽ ʘʩʦʮʽʘʮʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʝʣʴʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʧʨʦʛʨʘʤʘʭ ʜʦʙʦʨʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʽʜʭʦʜʘʭ 

ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʝʪʝʨʠʥʘʨʥʽ 

ʟʘʭʦʜʠ [146, 237]. 

ʃʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʽ ʚʢʣʶʯʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʚʠʪʨʘʪʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʦʜʥʦʛʦ 

ʚʠʧʘʜʢʫ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ 80-200 ʜʦʣʘʨʽʚ ʉʐɸ, ʧʨʠʯʦʤʫ 

ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʪʨʘʪ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʤʫʰʝʥʠʤ ʚʠʙʨʘʢʫʚʘʥʥʷʤ ʤʦʣʦʢʘ ʧʽʜ ʯʘʩ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʝʨʽʦʜʫ ʦʯʽʢʫʚʘʥʥʷ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ [133]. 

ɺʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʧʽʜʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʧʨʦʬʽʣʘʢʪʠʢʫ ʪʘ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ, ʟʦʢʨʝʤʘ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʘ BoLA-DRB3.2, ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʪʚʘʨʠʥ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʫ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʛʨʫʧʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ, ʜʣʷ ʷʢʠʭ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʯʘʩʪʽʰʠʡ ʚʝʪʝʨʠʥʘʨʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʨʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [51, 57]. 

ʂʨʽʤ ʪʦʛʦ, ʛʝʥʝʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ. ʊʚʘʨʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʘʣʝʣʽ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, ʤʦʞʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʝʨʘʧʽʾ, ʧʦʩʠʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʚʠʤôʷ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʭʝʤ ʣʽʢʫʚʘʥʥʷ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʥʘ ʙʘʟʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA DRB3.2 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʨʦʙʮʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʤʘʩʪʠʪʫ. ʇʦʻʜʥʘʥʥʷ ʢʣʽʥʽʯʥʠʭ, ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʪʝʨʠʥʘʨʥʠʭ ʟʘʭʦʜʽʚ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʫ ʧʝʨʽʦʜ ʟ  2022 ï 2025 ʨ.ʨ. ʥʘ ʢʘʬʝʜʨʽ ʛʽʛʽʻʥʠ 

ʪʚʘʨʠʥ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʥʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ 

ʋʢʨʘʾʥʠ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʽʤʫʥʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ, ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʛʝʥʝʪʠʢʠ 

ɯʥʩʪʠʪʫʪʫ ʨʦʟʚʝʜʝʥʥʷ ʽ ʛʝʥʝʪʠʢʠ ʪʚʘʨʠʥ ʽʤ. ʄ.ɺ. ɿʫʙʮʷ ʅɸɸʅ ʪʘ ʫ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʜʝʨʞʘʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ. 

ɺʠʨʦʙʥʠʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨʘ 

ʋʏʈ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʉʊʆɺ çɸʌ çʇʝʪʨʦʜʦʣʠʥʩʴʢʝè 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʢʦʨʦʚʠ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ 

ʤʦʣʦʯʥʦʾ (ʋʏʈʄ) ʪʘ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ (ʋʏʄ) ʧʦʨʦʜʠ. 

ɿʘ ʩʭʝʤʦʶ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ (ʨʠʩ.2.1). 

 

2.1. ɺʠʟʥʘʯʝʥʥʷ ɼʅʂ-ʤʘʨʢʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ 

 

ʄʝʪʦʶ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʘʣʝʣʴʥʦʛʦ 

ʩʧʝʢʪʨʘ ʛʝʥʘ BoLA-DRB3 ʫ ʢʦʨʽʚ ʋʏʈʄ ʪʘ ʋʏʄ ʧʦʨʽʜ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʦʪʝʥʮʽʡʥʠʭ ɼʅʂ-ʤʘʨʢʝʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ɼʣʷ ʮʴʦʛʦ ʚ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʟʨʘʟʢʠ ʢʨʦʚʽ ʚʽʜ ʪʚʘʨʠʥ, ʷʢʽ ʥʘ 

ʧʝʨʰʽʡ ʣʘʢʪʘʮʽʾ, ʘʙʦ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʥʘʩʪʫʧʥʠʭ ʥʝʦʜʥʦʨʘʟʦʚʦ ʭʚʦʨʽʣʠ ʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ. ʇʘʨʘʣʝʣʴʥʦ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʩʪʽʡʢʠʭ ʜʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚʽʜʽʙʨʘʥʦ 

ʧʨʦʙʠ ʢʨʦʚʽ ʚʽʜ ʪʚʘʨʠʥ, ʫ ʷʢʠʭ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʣʘʢʪʘʮʽʡ ʞʦʜʥʦʛʦ ʨʘʟʫ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʂʨʦʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠ ʟ 

ʭʚʦʩʪʦʚʦʾ ʚʝʥʠ ʫ ʧʨʦʙʽʨʢʠ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ. 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʚʽʜʙʦʨʫ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚ ʉʊʆɺ çɸʌ 

çʇʝʪʨʦʜʦʣʠʥʩʴʢʝè ʜʦ ʦʩʥʦʚʥʦʾ ʚʠʙʽʨʢʠ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 97 ʢʦʨʽʚ, ʽʟ ʷʢʠʭ ʫ 42 

ʪʚʘʨʠʥ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʤʘʩʪʠʪ. ʋ ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʦʩʥʦʚʥʘ 

ʚʠʙʽʨʢʘ ʥʘʨʘʭʦʚʫʚʘʣʘ 52 ʛʦʣʦʚʠ, ʟ ʷʢʠʭ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʙʫʣʦ 26 ʢʦʨʽʚ.  

ɯʟʦʣʷʮʽʶ ʛʝʥʦʤʥʦʾ ɼʅʂ ʽʟ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʝʨʮʽʡʥʠʭ ʥʘʙʦʨʽʚ çDiatomÊ DNA Prep 200è (Isogen Laboratory Ltd.) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʪʦʢʦʣʽʚ ʚʠʨʦʙʥʠʢʘ. ɺʠʭʽʜ ɼʅʂ ʩʪʘʥʦʚʠʚ 5-10 ʤʢʛ ʽʟ 200 ʤʢʣ 

ʮʽʣʴʥʦʾ ʢʨʦʚʽ. ʆʪʨʠʤʘʥʽ ʧʨʝʧʘʨʘʪʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ 

ʤʘʩʦʶ (40-50 ʪʠʩ. ʧ.ʥ.) ʪʘ ʟʘʜʦʚʽʣʴʥʦʶ ʯʠʩʪʦʪʦʶ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʧʪʠʯʥʦʾ 

ʈʠʩ.2.1. ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʱʽʣʴʥʦʩʪʽ OD260/280 ʥʤ ʚ ʤʝʞʘʭ 1,6-2,0). ʂʽʣʴʢʽʩʥʫ ʪʘ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ɼʅʂ 

ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʽ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚ 1% ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 25 ï 100 ʥʛ ɼʅʂ ʬʘʛʘ 

ɚ. ɽʣʝʢʪʨʦʬʦʨʝʟ ʟʜʽʡʩʥʶʚʘʣʠ ʚ TBE-ʙʫʬʝʨʽ (89 ʤʄ Tris-OH, 89 ʤʄ H BO , 2 ʤʄ 

EDTA) ʟ ʜʦʜʘʚʘʥʥʷʤ ʙʨʦʤʽʜʫ ʝʪʠʜʽʶ (1 ʤʢʛ/ʤʣ) ʧʨʠ ʥʘʧʨʫʟʽ 120 ɺ. ʂʦʥʮʝʥʪʨʘʮʽʶ 

ɼʅʂ ʚʠʟʥʘʯʘʣʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʩʤʫʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ. ɺʽʟʫʘʣʽʟʘʮʽʶ ʛʝʣʽʚ ʧʨʦʚʦʜʠʣʠ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ 

ʩʚʽʪʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʘ çUVTè (çBiocomè) ʟ ʧʦʜʘʣʴʰʦʶ 

ʬʦʪʦʬʽʢʩʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʩʠʩʪʝʤʦʶ çMINITRONè. 

ɸʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3 (ʝʢʟʦʥ 2) ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʫ ʇʃʈ-ʇɼʈʌ ʟʘ ʤʝʪʦʜʠʢʦʶ Vʘn ɽj̔k (van Eijk et al,. 1992) [43, 229]. ɼʣʷ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʝʢʟʦʥʫ 2 ʛʝʥʘ BoLA-DRB3 ʚʠʢʦʨʠʩʪʘʥʦ ʛʦʪʦʚʽ ʥʘʙʦʨʠ çGenPakÊ 

PCR Coreè (Isogen Laboratory Ltd.). ʈʝʘʢʮʽʡʥʘ ʩʫʤʽʰ ʦʙôʻʤʦʤ 20 ʤʢʣ ʤʽʩʪʠʣʘ 60 

ʤʄ Tris-HCl (pH 8,8), 2,5 ʤʄ MgCl2, 20 ʤʄ KCl, 15 ʤʄ (NH4)2SO4, 10 ʤʄ 

ʤʝʨʢʘʧʪʦʝʪʘʥʦʣʫ, 0,1% Triton X-100, 0,2 ʤʄ dNTP, 10 ʦʜ. Klentaq ɼʅʂ-

ʧʦʣʽʤʝʨʘʟʠ, 10 ʧʄ ʢʦʞʥʦʛʦ ʧʨʘʡʤʝʨʘ ʪʘ ʤʘʪʨʠʯʥʫ ɼʅʂ. ɼʣʷ ʧʝʨʰʦʛʦ ʨʘʫʥʜʫ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʘʡʤʝʨʠ HLO-30 (5'-TCCTCTCTCTGCAGCAC 

ATTTCC-3') ʪʘ HLO-31 (5'-ATTCGCGCTCACCTCGCCGCT-3'), ʜʣʷ ʜʨʫʛʦʛʦ ï 

HLO-30 ʪʘ HLO-32 (5'-TCGCCGCTGCACAGTGAAACTCTC-3'). ʇʨʦʜʫʢʪʠ 

ʧʝʨʰʦʛʦ ʨʘʫʥʜʫ (2 ʤʢʣ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʤʘʪʨʠʮʶ ʜʣʷ ʜʨʫʛʦʛʦ. ʋʤʦʚʠ 

ʧʝʨʰʦʛʦ ʮʠʢʣʫ: ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 95ÁC (5 ʭʚ), ʜʘʣʽ 10 ʮʠʢʣʽʚ (94ÁC ï 1 ʭʚ; 62,5ÁC 

ï 2 ʭʚ; 72ÁC ï 1 ʭʚ) ʪʘ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ ʧʨʠ 72ÁC (7 ʭʚ). ʋʤʦʚʠ ʜʨʫʛʦʛʦ ʮʠʢʣʫ: 

ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 95ÁC (5 ʭʚ), ʜʘʣʽ 35 ʮʠʢʣʽʚ (68ÁC ï 30 ʩ; 72ÁC ï 30 ʩ) ʪʘ ʬʽʥʘʣʴʥʘ 

ʝʣʦʥʛʘʮʽʷ ʧʨʠ 72ÁC (7 ʭʚ). ʂʦʞʥʠʡ ʨʘʫʥʜ ʚʢʣʶʯʘʚ ʢʦʥʪʨʦʣʴ ʢʦʥʪʘʤʽʥʘʮʽʾ ʪʘ 

ʚʝʨʠʬʽʢʘʮʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʡʤʫʚʘʥʥʷ. 

ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʽʚ ʨʝʩʪʨʠʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʚ 9-12% 

ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ ʛʝʣʽ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʢʘʤʝʨʽ 10-12 ʛʦʜʠʥ ʧʨʠ ʥʘʧʨʫʟʽ 80V, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʘʨʙʫʚʘʥʥʷ ʧʨʠ ʜʦʧʦʤʦʟʽ ʙʨʦʤʠʩʪʦʛʦ ʝʪʠʜʽʶ (0,5 ʤʢʛ/ʤʣ). 

ʌʨʘʛʤʝʥʪʠ ɼʅʂ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʥʘ ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʽ ʧʽʜ ʋʌ-ʩʚʽʪʣʦʤ (ɚ = 280 ʥʤ). 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʝʩʪʨʠʢʮʽʾ ʬʨʘʛʤʝʥʪʘ ʝʢʟʦʥʫ 2 ʛʝʥʘ BoLA-DRB3 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
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ʝʥʜʦʥʫʢʣʝʘʟʠ RsaI, HaeIII ʪʘ BstYI (XhoII) (ʚʽʜ Promega, New England BioLabs, 

ʉʐɸ). ʌʨʘʛʤʝʥʪʠ ʨʦʟʜʽʣʷʣʠ ʫ 9-12% ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ (çTopVisionÊ LE GQè, 

Fermentas). ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʬʦʨʝʛʨʘʤ (ʨʠʩ.3.1). 

ɸʥʘʣʽʟ ʜʦʚʞʠʥʠ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʽ ʧʦʨʽʚʥʷʥʥʷ ɼʅʂ-ʧʘʪʝʨʥʽʚ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʦʟʰʠʨʝʥʦʾ ʥʦʤʝʢʣʘʪʫʨʠ ʨʦʟʨʦʙʣʝʥʦʾ ʘʚʪʦʨʦʤ ʜʦʟʚʦʣʷʻ ʫ ʬʦʨʤʘʪʽ 

çlocus.exon*alleleè ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʦ 120 ʘʣʝʣʽʚ [66], ʘ ʾʭ ʧʦʻʜʥʘʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʛʝʥʦʪʠʧ ʪʚʘʨʠʥʠ ʟʘ ʛʝʥʦʤ BoLA-DRB3.  

 

2.2.  ɺʠʟʥʘʯʝʥʥʷ  ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʨʫʛʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʮʽʥʢʫ ʧʦʰʠʨʝʥʦʩʪʽ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʫ ʢʦʨʽʚ 

ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʫ 2023ï2025 ʨʦʢʘʭ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʚʦʜʠʣʠ ʚʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʝʧʽʟʦʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ, 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʉʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʫ ʢʦʨʽʚ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ Kenotest 

CID LINES N. V., ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʜʦʾʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʽʟ 

ʢʦʞʥʦʾ ʯʚʝʨʪʽ ʚʠʤôʷ ʚʽʜʙʠʨʘʣʠ  ʧʦ 2 ʤʣ ʤʦʣʦʢʘ ʫ ʚʽʜʧʦʚʽʜʥʽ ʩʝʢʮʽʾ ʧʣʘʩʪʠʥʠ ʜʣʷ 

ʪʝʩʪʫʚʘʥʥʷ, ʜʦʜʘʚʘʣʠ ʨʽʚʥʠʡ ʦʙôʻʤ ʨʝʘʛʝʥʪʫ Kenotest, ʧʦʪʽʤ ʧʣʘʩʪʠʥʫ ʦʙʝʨʝʞʥʦ 

ʦʙʝʨʪʘʣʠ ʢʨʫʛʦʚʠʤʠ ʨʫʭʘʤʠ ʧʨʦʪʷʛʦʤ 10-15 ʩ. ʪʘ ʦʮʽʥʶʚʘʣʠ ʨʝʟʫʣʴʪʘʪ ʚʽʟʫʘʣʴʥʦ 

ʟʘ ʩʪʫʧʝʥʝʤ ʟʤʽʥʠ ʢʦʥʩʠʩʪʝʥʮʽʾ ʤʦʣʦʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʟʨʘʟʢʘʭ ʤʦʣʦʢʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʫ  ʤʘʩʪʠʪʫ Mas-D-Tec MD-20 (Wescor). 

ʂʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʫ ʢʦʨʽʚ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʛʣʷʜʫ 

ʪʚʘʨʠʥ, ʱʦ ʚʢʣʶʯʘʚ ʦʮʽʥʢʫ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʚʽʟʫʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʧʘʣʴʧʘʮʽʶ 

ʚʠʤôʷ. ɼʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʣʫʛʫʚʘʣʠ ʥʘʙʨʷʢ, ʛʽʧʝʨʝʤʽʷ, ʙʦʣʶʯʽʩʪʴ ʪʘ 

ʣʦʢʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫʨʘʞʝʥʠʭ ʯʚʝʨʪʝʡ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʘ ʪʘʢʦʞ 

ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʤʦʣʦʢʘ (ʥʘʷʚʥʽʩʪʴ ʧʣʘʩʪʽʚʮʽʚ, ʟʛʫʩʪʢʽʚ, ʩʣʠʟʫ ʘʙʦ ʟʤʽʥʘ ʡʦʛʦ 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʢʦʣʴʦʨʫ), ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʝʪʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʧʨʦʚʦʜʠʣʠ 
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ʘʩʝʧʪʠʯʥʠʡ ʚʽʜʙʽʨ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʫ ʩʪʝʨʠʣʴʥʠʡ ʧʦʩʫʜ. ʇʨʠ ʩʫʙʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʣʴʚʝʦʣʷʨʥʽ ʧʦʨʮʽʾ ʤʦʣʦʢʘ, ʦʪʨʠʤʘʥʽ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʜʦʾʥʥʷ.  

ʇʝʨʚʠʥʥʠʡ ʧʦʩʽʚ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʘʪʦʛʝʥʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʩʝʣʝʢʪʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ: ʩʪʘʬʽʣʦʢʦʢʠ ʚʠʜʽʣʷʣʠ ʩʦʣʴʦʚʦʤʫ ʄʇɹ, ʥʘ ɾʉɸ ʪʘ ʘʛʘʨʽ ɹʝʡʨʜ-

ʇʘʨʢʝʨʘ (HiMedia), ʚʠʟʥʘʯʘʣʠ ʟʜʘʪʥʽʩʪʴ ʨʦʟʱʝʧʣʷʪʠ ʤʘʣʴʪʦʟʫ, ʢʘʪʘʣʘʟʫ, ʤʘʥʥʽʪ ʚ 

ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ,  ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʣʘʟʤʦʢʦʘʛʫʣʷʮʽʾ;  ʩʪʨʝʧʪʦʢʦʢʠ ï ʥʘ 1% ʄʇɹ ʟ 

ʛʣʶʢʦʟʦʶ, ʘʛʘʨʽ ɽʜʚʘʨʜʩʘ (Biolife) ʪʘ ʢʨʦʚôʷʥʦʤʫ ʘʛʘʨʽ. ɼʣʷ ʚʠʜʽʣʝʥʥʷ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʝʨʝʜʦʚʠʱʘ ɽʥʜʦ ʪʘ ʃʝʚʽʥʘ, ʘ ʜʣʷ P. aeruginosa ï 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ Pseudomonas Isolation Agarè. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʥʠʢʘ ʟʘ ɹʝʨʜʞʽ.   

ɺʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʶʣʣʝʨʘ-ʍʽʥʪʦʥʘ (HiMedia, 

ɯʥʜʽʷ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʯʥʦʾ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʦʾ ʤʝʪʦʜʠʢʠ Bauer-Kirby ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʘʥʪʠʙʽʦʪʠʢ-ʜʠʩʢʽʚ [6, 68]. 

 

2.3. ʄʝʪʦʜʠʢʘ ʪʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

ʄʝʪʦʶ ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-

DRB3 ʽ ʬʦʨʤʦʶ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ, ʟʤʽʥ  ʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʢʨʦʚʽ ʪʘ ʫ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ- ̔  ɺ-ʣʽʤʬʦʮʠʪʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʦʩʪʨʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ɼʅʂ-ʤʘʨʢʝʨʽʚ.  ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜ  (ʪʘʙʣ.2.1). ɼʣʷ ʮʴʦʛʦ ʭʚʦʨʽ ʥʘ ʛʦʩʪʨʠʡ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ 

ʢʦʨʦʚʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʥʦʪʠʧʫ ʟʘ ʛʝʥʦʤ 

BoLA-DRB3. ɼʦ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ (n = 7) ʫʚʽʡʰʣʠ ʪʚʘʨʠʥʠ, ʷʢʽ ʤʽʩʪʠʣʠ 

ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɼʨʫʛʘ 

ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʟ ʢʦʨʽʚ (n = 5) ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʙʫʣʠ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3, ʩʣʘʙʦ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ. 

ʃʽʢʫʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʤʘʻ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤ, 

ʩʚʦʻʯʘʩʥʠʤ ʪʘ ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʫʩʫʥʝʥʥʷ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ, ʟʤʝʥʰʝʥʥʷ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ 
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ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ. 

ʊʘʙʣʠʮʷ 2.1 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ 

  

ʍʚʦʨʠʤ ʪʚʘʨʠʥʘʤ ʦʙʤʝʞʠʣʠ ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʠ ʪʘ ʟʙʽʣʴʰʠʣʠ ʯʘʩʪʢʫ 

ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʠʭ ʢʦʨʤʽʚ. ʂʦʨʦʚʠ ʙʫʣʠ ʧʝʨʝʚʝʜʝʥʽ ʥʘ ʨʫʯʥʝ ʜʦʾʥʥʷ. ɿʘ 5 ʭʚʠʣʠʥ 

ʜʦ ʟʜʦʶʚʘʥʥʷ  ʚʚʦʜʠʣʠ ʆʢʩʠʪʦʮʠʥ ʧʦ 5-10 ʆɼ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ 

ʧʦʚʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʝʢʨʝʪʫ ʪʘ ʟʛʫʩʪʢʽʚ.  ɿ ʝʪʽʦʪʨʦʧʥʦʾ ʪʝʨʘʧʽʾ 

ʚʥʫʪʨʽʰʥʴʦʤ'ʷʟʦʚʦ ʚʚʦʜʠʣʠ ɸʤʦʢʩʠʮʠʣʽʥ 15% LA ʧʦ 1 ʤʣ ʥʘ 10 ʢʛ ʤʘʩʠ ʪʽʣʘ ʯʝʨʝʟ 

48 ʛʦʜʠʥ  2-3 ʚʚʝʜʝʥʥʷ. ɯʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʚ ʫʨʘʞʝʥʽ ʯʚʝʨʪʽ ʚʠʤʝʥʽ ʪʨʠʯʽ ʟ 

ʽʥʪʝʨʚʘʣʦʤ 24 ʛʦʜʠʥʠ ʚʚʦʜʠʣʠ ʧʦ ʦʜʥʦʤʫ ʰʧʨʠʮʫ-ʪʫʙʽ ʉʠʥʫʣʦʢʩ LC 3-5 ʜʽʙ. 

ʇʨʝʧʘʨʘʪ ʤʽʩʪʠʪʴ ʘʤʦʢʩʠʮʠʣʽʥ, ʢʣʘʚʫʣʘʥʦʚʫ ʢʠʩʣʦʪʫ ʪʘ ʧʨʝʜʥʽʟʦʣʦʥ, ʷʢʠʡ ʟʥʽʤʘʻ 

ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 1 (n = 7) 

ʅʘʷʚʥʽʩʪʴ ʫ ʢʦʨʽʚ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-

DRB3 (ɼʅʂ-ʤʘʨʢʝʨʽʚ) ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ 

ʤʘʩʪʠʪʦʤ 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ 2 (n = 5) 

ʂʦʨʦʚʠ, ʫ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3, ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ 

ɿʘ 5 ʭʚʠʣʠʥ ʜʦ ʟʜʦʶʚʘʥʥʷ  ʆʢʩʠʪʦʮʠʥ ʧʦ 50 ʆɼ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ 

ɽʪʽʦʪʨʦʧʥʘ ʪʝʨʘʧʽʷ ɸʤʦʢʩʠʮʠʣʽʥ (Amoxicillinum) 15% LA, 1 ʤʣ ʥʘ 10 ʢʛ 

ʤʘʩʠ ʪʽʣʘ (15 ʤʛ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ), 

ʚʥʫʪʨʽʰʥʴʦʤ'ʷʟʦʚʦ ʯʝʨʝʟ 48 ʛʦʜʠʥ 2-3 ʚʚʝʜʝʥʥʷ 

ʉʠʥʫʣʦʢʩ LC (Synulox LC) ʽʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʚ 

ʫʨʘʞʝʥʽ ʯʚʝʨʪʽ ʚʠʤôʷ ʪʨʠʯʽ ʟ ʽʥʪʝʨʚʘʣʦʤ 24 ʛʦʜʠʥʠ 

ʚʚʦʜʠʣʠ ʧʦ ʦʜʥʦʤʫ ʰʧʨʠʮʫ-ʪʫʙʽ 3-5 ʜʽʙ 

ʇʨʦʪʠʟʘʧʘʣʴʥʘ ʪʘ 

ʩʠʤʧʪʦʤʘʪʠʯʥʘ 

ʪʝʨʘʧʽʷ 

ɸʡʥʽʣ (Ainil) ʧʦ 3 ʤʣ ʥʘ 100 ʢʛ ʚʘʛʠ 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ 1-3 ʜʦʙʠ 

ʂʨʦʚ ʫ ʢʦʨʽʚ ʙʨʘʣʠ ʟ ʭʚʦʩʪʦʚʦʾ ʚʝʥʠ: 

ï ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʥʘ 1-ʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

ï  ʫ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʠʤ  ʤʘʩʪʠʪʦʤ ʥʘ 1 (ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ  ʣʽʢʫʚʘʥʥʷ), 3 ʽ 9 

ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 
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ʥʘʙʨʷʢ. ʇʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ  ʧʽʩʣʷ ʨʝʪʝʣʴʥʦʛʦ ʚʠʜʦʶʚʘʥʥʷ ʪʘ ʘʥʪʠʩʝʧʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʜʽʡʢʦʚʦʛʦ ʢʘʥʘʣʫ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʙʦʣʶʯʦʩʪʽ ʪʘ 

ʥʘʙʨʷʢʫ ʚʠʤôʷ ʤʠ ʟʘʩʪʦʩʫʚʘʣʠ ʥʝʩʪʝʨʦʾʜʥʠʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʟʘʩʽʙ  ɸʡʥʽʣ ʧʦ 3 ʤʣ 

ʥʘ 100 ʢʛ ʚʘʛʠ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʧʨʦʪʷʛʦʤ 1-3 ʜʦʙʠ, ʷʢʠʡ ʩʧʨʠʷʚ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʪʘ ʟʥʠʞʝʥʥʶ ʝʢʩʫʜʘʮʽʾ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʨʝʟʦʨʙʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʤʘʟʴ ɼʽʙʫʪʠʥ, ʷʢʫ ʥʘʥʦʩʠʣʠ ʣʝʛʢʠʤʠ ʤʘʩʘʞʥʠʤʠ 

ʨʫʭʘʤʠ ʧʽʩʣʷ ʜʦʾʥʥʷ. ʄʘʩʘʞ ʚʠʤôʷ ʧʨʦʚʦʜʠʣʠ ʦʙʝʨʝʞʥʦ, ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʦʩʥʦʚʠ 

ʜʦ ʜʽʡʦʢ, ʫʥʠʢʘʶʯʠ ʥʘʜʤʽʨʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʦʣʦʢʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠ Mas-D-

Tec MD-20 (Wescor), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚʥʦʾ ʚôʷʟʢʦʩʪʽ ʥʝʟʙʠʨʘʥʦʛʦ 

ʤʦʣʦʢʘ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʚʤʽʩʪʫ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʥʴʦʤʫ. 

 

2.4. ɺʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʪʘ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ- ̔  

ɺ-ʣʽʤʬʦʮʠʪʽʚ 

 

ʋ ʧʘʪʦʛʝʥʝʟʽ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʽʤʫʥʥʽ ʤʝʭʘʥʽʟʤʠ, ʟʦʢʨʝʤʘ 

ʧʨʦʮʝʩʠ ʘʥʪʠʛʝʥʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʂʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʮʠʭ ʧʨʦʮʝʩʽʚ ʻ ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ II, 

ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʠʪʴ ʛʝʥ BoLA-DRB3. ɺʽʥ ʢʦʜʫʻ ɓ-ʣʘʥʮʶʛ ʤʦʣʝʢʫʣ MHC II, ʷʢʽ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʚʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʚôʷʟʫʚʘʥʥʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʶ ʘʥʪʠʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ ʊ-ʣʽʤʬʦʮʠʪʘʤ ʯʝʨʝʟ ʊ-ʢʣʽʪʠʥʥʠʡ 

ʨʝʮʝʧʪʦʨ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʊ-ʢʣ̔ʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʫʤʦʚʣʝʥʽ ʩʪʨʫʢʪʫʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʣʝʢʫʣ, ʟʘʢʦʜʦʚʘʥʠʭ 

ʛʝʥʦʤ BoLA-DRB3. ʇʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3 ʟʫʤʦʚʣʶʻ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʘʥʪʠʛʝʥʟʚôʷʟʫʚʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʤʦʣʝʢʫʣ MHC II, ʱʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʩʠʣʫ 

ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʨʽʚʝʥʴ ʾʭ ʘʢʪʠʚʘʮʽʾ, ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʽ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ ʮʴʦʛʦ ʛʝʥʘ ʤʦʞʫʪʴ ʘʩʦʮʽʶʚʘʪʠʩʷ 

ʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʩʢʣʘʜʽ ʊ-ʣʤ̔ʬʦʮʠʪʽʚ, ʭʘʨʘʢʪʝʨʽ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ. 
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ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʟʥʘʯʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʻ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʦʮʽʥʢʠ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ BoLA-DRB3. ɼʦʩʣʽʜʞʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʛʝʥʝʪʠʯʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʮʴʦʛʦ ʛʝʥʘ ʥʘ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʫ ʢʦʨʽʚ ʟ ʤʘʩʪʠʪʦʤ. 

ʇʘʨʘʣʝʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʻ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ ʘʢʪʠʚʘʮʽʷ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʦʧʦʩʝʨʝʜʢʦʚʫʻʪʴʩʷ ʊ-ʭʝʣʧʝʨʘʤʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʘʮʽʾ ʯʝʨʝʟ ʤʦʣʝʢʫʣʠ MHC II, ʟʘʢʦʜʦʚʘʥʽ ʛʝʥʦʤ 

BoLA-DRB3. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʊ- ̔  ɺ-ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʦʙʨʘʞʘʻ 

ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʤʘʩʪʠʪʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʪʘ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ- ̔  ɺ- 

ʣʽʤʬʦʮʠʪʽʚ ʚʽʜ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʢʨʦʚʽ: ʜʦ ʧʦʯʘʪʢʫ ʪʝʨʘʧʽʾ, ʥʘ 3 ʽ 9 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ.  

ʋ ʩʪʘʙʽʣʽʟʦʚʘʥʽʡ ʛʝʧʘʨʠʥʦʤ ʢʨʦʚʽ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ MYTHIC 18 

Vet ʚʠʟʥʘʯʘʣʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ (RBC), ʣʝʡʢʦʮʠʪʽʚ (WBC) ʪʘ 

ʪʨʦʤʙʦʮʠʪʽʚ (PLT), ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʝʤʦʛʣʦʙʽʥʫ (HGB), ʛʝʤʘʪʦʢʨʠʪʫ (HCT), ʩʝʨʝʜʥʽʡ 

ʦʙôʻʤ ʝʨʠʪʨʦʮʠʪʘ (MCV), ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʝʨʠʪʨʦʮʠʪʽ (MCH). 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʬʦʨʤ ʣʝʡʢʦʮʠʪʽʚ (ʣʝʡʢʦʛʨʘʤʘ ʢʨʦʚʽ) ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ, ʟʛʽʜʥʦ ʤʝʪʦʜʠʢ, ʦʧʠʩʘʥʠʭ ʫ ʜʦʚʽʜʥʠʢʫ [6]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʊ-̔  ɺ-ʣʽʤʬʦʮʠʪʽʚ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ ʙʘʨʘʥʘ ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ. ʊ-

ʣʽʤʬʦʮʠʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʩʧʝʮʠʬʽʯʥʠʭ 

ʤʝʤʙʨʘʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʜʘʪʥʠʭ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ ʙʘʨʘʥʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʾʭ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ. ɿʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ 

ʊ-ʣʽʤʬʦʮʠʪʠ ʫʪʚʦʨʶʶʪʴ ʨʦʟʝʪʢʠ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ ʙʘʨʘʥʘ, ʚ ʷʢʠʭ ʣʽʤʬʦʮʠʪ ʟʘʡʤʘʻ 

ʮʝʥʪʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʘ ʝʨʠʪʨʦʮʠʪʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʧʝʨʠʬʝʨʽʾ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ, ʘʜʩʦʨʙʦʚʘʥʠʭ ʦʜʥʠʤ 

ʣʽʤʬʦʮʠʪʦʤ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʫʧʽʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʢʣʽʪʠʥ ʽ 

ʟʫʤʦʚʣʝʥʽ ʱʽʣʴʥʽʩʪʶ ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʾʭ ʧʦʚʝʨʭʥʽ [6]. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʙʫʬʝʨʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʋ ʯʠʩʪʫ ʢʦʣʙʫ ʚʥʦʩʷʪʴ 8,2 
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ʛ ʭ.ʯ. NaCl ʪʘ 2,3 ʛ NaH2PO4, ʧʽʩʣʷ ʯʦʛʦ ʦʙôʻʤ ʜʦʚʦʜʷʪʴ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʦ 

1 ʜʤį ʽ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʶʪʴ ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ 7,2-7,4. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʬʽʢʦʣ-ʚʝʨʦʛʨʘʬʽʥʘ. ɻʨʘʜʽʻʥʪ ʱʽʣʴʥʦʩʪʽ ʬʽʢʦʣ-

ʚʝʨʦʛʨʘʬʽʥʘ ʛʦʪʫʶʪʴ ʰʣʷʭʦʤ ʨʦʟʯʠʥʝʥʥʷ 9,5 ʛ ʬʽʢʦʣʫ ʫ 100 ʩʤį ʪʝʧʣʦʾ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʟ ʧʦʜʘʣʴʰʠʤ ʜʦʜʘʚʘʥʥʷʤ 20 ʩʤį 76% ʨʦʟʯʠʥʫ ʚʝʨʦʛʨʘʬʽʥʘ. 

ʇʽʜʛʦʪʦʚʢʘ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ ʷʢ ʤʘʨʢʝʨʽʚ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʾ 

ʩʠʩʪʝʤʠ ʷʢ ʤʘʨʢʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ ʙʘʨʘʥʘ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʽʟ 

ʜʝʬʽʙʨʠʥʦʚʘʥʦʾ ʢʨʦʚʽ. ɽʨʠʪʨʦʮʠʪʠ ʚʽʜʤʠʚʘʶʪʴ 2-3 ʨʘʟʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ 

ʜʦ ʦʪʨʠʤʘʥʥʷ ʩʚʽʪʣʦʛʦ ʥʘʜʦʩʘʜʫ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 

1500 ʭʚ-1 ʧʨʦʪʷʛʦʤ 10 ʭʚ. ɯʟ ʦʩʘʜʫ ʝʨʠʪʨʦʮʠʪʽʚ ʛʦʪʫʶʪʴ 0,5% ʩʫʩʧʝʥʟʽʶ 

ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʫ 

ʧʨʦʙʽʨʢʫ ʚʥʦʩʷʪʴ 4,75 ʤʣ ʟʘʙʫʬʝʨʝʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʜʦʜʘʶʪʴ 0,25 

ʤʣ ʚʽʜʤʠʪʠʭ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ, ʦʪʨʠʤʫʶʯʠ 5% ʩʫʩʧʝʥʟʽʶ, ʷʢʫ ʥʘʜʘʣʽ ʨʦʟʚʦʜʷʪʴ 

ʟʘʙʫʬʝʨʝʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʫ 10 ʨʘʟʽʚ. 

ʄʦʥʦʥʫʢʣʝʘʨʥʫ ʬʨʘʢʮʽʶ ʣʝʡʢʦʮʠʪʽʚ ʚʠʜʽʣʷʶʪʴ ʽʟ ʮʽʣʴʥʦʾ ʛʝʧʘʨʠʥʽʟʦʚʘʥʦʾ 

ʢʨʦʚʽ. ʂʨʦʚ ʨʦʟʚʦʜʷʪʴ ʟʘʙʫʬʝʨʝʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

1:3, ʧʽʩʣʷ ʯʦʛʦ ʦʪʨʠʤʘʥʫ ʩʫʤʽʰ ʦʙʝʨʝʞʥʦ ʥʘʰʘʨʦʚʫʶʪʴ ʫʟʜʦʚʞ ʩʪʽʥʢʠ ʧʨʦʙʽʨʢʠ 

ʥʘ 3 ʤʣ ʬʽʢʦʣ-ʚʝʨʦʛʨʘʬʽʥʘ. ʎʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ 1500 ʭʚ-1. ʉʬʦʨʤʦʚʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʬʨʘʢʮʽʶ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʢʣʽʪʠʥ ʚʽʜʙʠʨʘʶʪʴ ʫ ʯʠʩʪʫ ʧʨʦʙʽʨʢʫ ʪʘ ʪʨʠʯʽ ʚʽʜʤʠʚʘʶʪʴ 

ʟʘʙʫʬʝʨʝʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʬʦʩʬʘʪʥʠʭ ʩʦʣʝʡ, ʟʜʽʡʩʥʶʶʯʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 1500 ʭʚ-1 ʫʧʨʦʜʦʚʞ 10 ʭʚ, ʜʦ ʦʪʨʠʤʘʥʥʷ ʩʫʩʧʝʥʟʽʾ 

ʣʽʤʬʦʮʠʪʽʚ. ʂʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʶʪʴ ʫ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ, ʧʽʩʣʷ ʯʦʛʦ ʩʫʩʧʝʥʟʽʶ 

ʜʦʚʦʜʷʪʴ ʟʘʙʫʬʝʨʝʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 2Ĭ10  ʢʣ. ʚ 1 ʤʣ. 

ʇʦʩʪʘʥʦʚʢʘ ʨʝʘʢʮʽʾ. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʾʭ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʟʜʽʡʩʥʶʶʪʴ ʤʝʪʦʜʦʤ ʩʧʦʥʪʘʥʥʦʛʦ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ ʷʢ ʤʘʨʢʝʨʽʚ. ʆʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʷʪʴ ʫ 

ʤʘʟʢʘʭ, ʧʦʬʘʨʙʦʚʘʥʠʭ ʟʘ ʤʝʪʦʜʦʤ ʈʦʤʘʥʦʚʩʴʢʦʛʦïɻʽʤʟʠ ʪʘ ʚʠʩʫʰʝʥʠʭ ʥʘ ʧʦʚʽʪʨʽ. 
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ɼʦ ʊ-ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʥʦʩʷʪʴ ʢʣʽʪʠʥʠ, ʷʢʽ ʘʜʩʦʨʙʫʚʘʣʠ ʥʝ 

ʤʝʥʰʝ ʪʨʴʦʭ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ. 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʩʪʝʤʠ ɽ-ʈʋʃ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʋ 

ʧʨʦʙʽʨʢʫ ʚʥʦʩʷʪʴ 0,1 ʤʣ ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʜʦʜʘʶʪʴ 0,1 ʤʣ 0,5% ʩʫʩʧʝʥʟʽʾ 

ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ, ʧʽʩʣʷ ʯʦʛʦ ʩʫʤʽʰ ʽʥʢʫʙʫʶʪʴ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 7 ʭʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ. ɼʘʣʽ ʩʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʫʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 1000 

ʭʚ-1 ʪʘ ʚʠʪʨʠʤʫʶʪʴ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4Áʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ʌʽʢʩʘʮʽʶ 

ʢʣʽʪʠʥ ʧʨʦʚʦʜʷʪʴ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 0,1 ʤʣ 0,3% ʨʦʟʯʠʥʫ ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʟ 

ʝʢʩʧʦʟʠʮʽʻʶ 20 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʨʝʘʢʮʽʶ ʟʫʧʠʥʷʶʪʴ ʚʥʝʩʝʥʥʷʤ 0,4 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ 

ʚʦʜʠ. ʅʘʜʘʣʽ ʩʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʶʪʴ 3 ʭʚ ʧʨʠ 1000 ʭʚ-1, ʥʘʜʦʩʘʜ ʚʠʜʘʣʷʶʪʴ, ʦʩʘʜ 

ʨʝʩʫʩʧʝʥʜʫʶʪʴ ʽ ʛʦʪʫʶʪʴ ʤʘʟʢʠ ʥʘ ʧʨʝʜʤʝʪʥʠʭ ʩʢʝʣʴʮʷʭ. ʄʽʢʨʦʩʢʦʧʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʷʪʴ ʧʽʜ ʽʤʝʨʩʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 90Ĭ7. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʊɸ-ʈʋʃ) ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ 

ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʩʧʦʥʪʘʥʥʦʾ ʽʥʢʦʨʧʦʨʘʮʽʾ ʛʝʪʝʨʦʛʝʥʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦ ʧʦʚʝʨʭʥʽ 

ʣʽʤʬʦʮʠʪʽʚ. ɸʢʪʠʚʥʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʚʠʩʦʢʦʘʚʽʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʘʢʪʠʚʥʝ 

ʟʚôʷʟʫʚʘʥʥʷ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʽʥʢʫʙʘʮʽʾ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʤʝʪʦʜʠʢʠ, ʫ 

ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ ʧʦ 0,1 ʩʤį ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ, ʜʦʜʘʚʘʣʠ 0,1 ʩʤį 0,1% 

ʩʫʩʧʝʥʟʽʾ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʧʨʠ 1000 ʭʚ-1. 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʜʦʩʘʜ ʚʽʜʙʠʨʘʣʠ, ʦʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʪʘ ʛʦʪʫʚʘʣʠ ʤʘʟʢʠ ʥʘ 

ʧʨʝʜʤʝʪʥʠʭ ʩʢʝʣʴʮʷʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ (Th-ʈʋʃ, CD4  ʊ-ʣʽʤʬʦʮʠʪʽʚ) ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʽʜʤʽʥʥʦʩʪʷʭ ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-

ʣʽʤʬʦʮʠʪʽʚ. ɿʦʢʨʝʤʘ, ʊ-ʭʝʣʧʝʨʥʽ ʢʣʽʪʠʥʠ ʝʢʩʧʨʝʩʫʶʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ 

ʨʝʮʝʧʪʦʨʠ ʜʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʫ M, ʪʦʜʽ ʷʢ ʊ-ʩʫʧʨʝʩʦʨʥʽ ʢʣʽʪʠʥʠ ï ʜʦ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʫ G. ɼʦ ʊ-ʭʝʣʧʝʨʽʚ ʚʽʜʥʦʩʠʣʠ ʣʽʤʬʦʮʠʪʠ, ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ 

ʨʦʟʝʪʢʠ ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʟ ʪʝʦʬʽʣʽʥʦʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ ʛʦʪʫʶʪʴ 0,09% 

ʨʦʟʯʠʥ ʪʝʦʬʽʣʽʥʫ ʥʘ ʟʘʙʫʬʝʨʝʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ʋ ʧʨʦʙʽʨʢʫ ʚʥʦʩʷʪʴ 

0,1 ʤʣ ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ, ʜʦʜʘʶʪʴ 0,1 ʤʣ 0,09% ʨʦʟʯʠʥʫ ʪʝʦʬʽʣʽʥʫ ʪʘ 

ʽʥʢʫʙʫʶʪʴ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʢʣʽʪʠʥʠ 

ʜʚʦʨʘʟʦʚʦ ʚʽʜʤʠʚʘʶʪʴ ʟʘʙʫʬʝʨʝʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʟ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ 
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ʫʧʨʦʜʦʚʞ 10 ʭʚ, ʥʘʜʦʩʘʜ ʚʠʜʘʣʷʶʪʴ, ʘ ʦʩʘʜ ʚʽʜʥʦʚʣʶʚʘʣʠ ʚ ʩʫʩʧʝʥʟʽʶ. ɼʘʣʽ 

ʜʦʜʘʶʪʴ 0,1 ʤʣ ʩʫʩʧʝʥʟʽʾ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ, ʽʥʢʫʙʫʶʪʴ 7 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ 

ʽ ʮʝʥʪʨʠʬʫʛʫʶʪʴ 5 ʭʚ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 1000 ʭʚ-1. ʇʨʦʙʽʨʢʠ ʚʠʪʨʠʤʫʶʪʴ ʫ 

ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4Áʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʷʪʴ ʬʽʢʩʘʮʽʶ 

ʢʣʽʪʠʥ 0,3% ʨʦʟʯʠʥʦʤ ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 0,1 ʤʣ ʨʝʘʛʝʥʪʫ ʟ 

ʝʢʩʧʦʟʠʮʽʻʶ 10 ʭʚ. ʈʝʘʢʮʽʶ ʬʽʢʩʘʮʽʾ ʟʫʧʠʥʷʶʪʴ ʚʥʝʩʝʥʥʷʤ 0,4 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ 

ʚʦʜʠ, ʩʫʤʽʰ ʟʥʦʚʫ ʮʝʥʪʨʠʬʫʛʫʶʪʴ 5 ʭʚ ʧʨʠ 1000 ʭʚ-1, ʥʘʜʦʩʘʜ ʚʠʜʘʣʷʶʪʴ, ʦʩʘʜ 

ʨʝʩʫʩʧʝʥʜʫʶʪʴ ʽ ʛʦʪʫʶʪʴ ʤʘʟʢʠ ʥʘ ʧʨʝʜʤʝʪʥʠʭ ʩʢʝʣʴʮʷʭ. 

ʄʘʟʢʠ ʬʽʢʩʫʶʪʴ ʤʝʪʘʥʦʣʦʤ ʧʨʦʪʷʛʦʤ 3 ʭʚ, ʚʠʩʫʰʫʶʪʴ ʥʘ ʧʦʚʽʪʨʽ, ʬʘʨʙʫʶʪʴ 

ʟʘ ʤʝʪʦʜʦʤ ʈʦʤʘʥʦʚʩʴʢʦʛʦ - ɻʽʤʟʠ ʧʨʦʪʷʛʦʤ 7 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʟʤʠʚʘʶʪʴ ʩʪʨʫʤʝʥʝʤ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʚʠʩʫʰʫʶʪʴ ʪʘ ʧʨʦʚʦʜʷʪʴ ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʧʽʜʨʘʭʫʥʦʢ 

ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʢʣʽʪʠʥ. 

ʋ ʤʘʟʢʘʭ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʊ-ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ. 

ʃʽʤʬʦʮʠʪʠ, ʱʦ ʧʨʠʻʜʥʘʣʠ 3-5 ʝʨʠʪʨʦʮʠʪʽʚ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʤʘʣʦ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ; ʢʣʽʪʠʥʠ ʟ ʘʜʩʦʨʙʮʽʻʶ 6-10 ʝʨʠʪʨʦʮʠʪʽʚ ʚʚʘʞʘʶʪʴ ʪʘʢʠʤʠ, ʱʦ 

ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ; ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʧʨʠʻʜʥʘʣʠ 11 ʽ ʙʽʣʴʰʝ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢ ʚʠʩʦʢʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ; ʢʣʽʪʠʥʠ, ʱʦ ʥʝ 

ʫʪʚʦʨʠʣʠ ʞʦʜʥʦʾ ʨʦʟʝʪʢʠ, ʢʣʘʩʠʬʽʢʫʶʪʴ ʷʢ ʥʫʣʴʦʚʽ. ʂʽʣʴʢʽʩʪʴ ʪʝʦʬʽʣʽʥ-ʯʫʪʣʠʚʠʭ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ-ʩʫʧʨʝʩʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ 

ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ɽ-ʈʋʃ ʪʘ ʯʠʩʣʦʤ ʪʝʦʬʽʣʽʥ-ʨʝʟʠʩʪʝʥʪʥʠʭ ʊ-ʭʝʣʧʝʨʥʠʭ 

ʢʣʽʪʠʥ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʤʝʪʦʜʦʤ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ ʤʠʰʽ. ɺ-ʣʽʤʬʦʮʠʪʠ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʻ ʦʩʥʦʚʥʠʤʠ ʝʬʝʢʪʦʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ 

ʽʤʫʥʽʪʝʪʫ. ʄʝʪʦʜ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʷʚʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʤʝʤʙʨʘʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʪʨʝʪʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʦʤʧʣʝʤʝʥʪʫ (ʉ3) ʪʘ 

Fc-ʬʨʘʛʤʝʥʪʘ ̔ʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʮʠʭ ʢʣʽʪʠʥ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʽʥʜʠʢʘʪʦʨʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʷʢʽ ʥʝʩʫʪʴ ʥʘ ʩʚʦʾʭ ʤʝʤʙʨʘʥʘʭ ʢʦʤʧʣʝʤʝʥʪ-

ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ ʢʦʤʧʣʝʢʩ (ɽɸʉ-ʈʋʃ). 

ʋ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʥʠʭ ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ ʤʠʰʽ, ʧʦʧʝʨʝʜʥʴʦ 
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ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʪʘ ʢʦʤʧʣʝʤʝʥʪʦʤ. ʅʘʷʚʥʽʩʪʴ ʫ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʢʦʤʧʣʝʤʝʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ 

ʨʦʟʝʪʦʢ, ʪʦʙʪʦ ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʨʦʟʝʪʢʠ ʟ ʝʨʠʪʨʦʮʠʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʥʘ 

ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʢʦʤʧʣʝʢʩ ʘʥʪʠʪʽʣʦïʢʦʤʧʣʝʤʝʥʪ (ɽɸʉ-ʈʋʃ). 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʟʘʙʫʬʝʨʝʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ, ʨʦʟʯʠʥʫ ʬʽʢʦʣ-

ʚʝʨʦʛʨʘʬʽʥʘ, ʧʽʜʛʦʪʦʚʢʫ ʝʨʠʪʨʦʮʠʪʽʚ ʤʠʰʽ ʷʢ ʤʘʨʢʝʨʽʚ, ʦʙʨʦʙʢʫ ʧʨʦʙ ʢʨʦʚʽ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʟʢʽʚ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʦʛʽʯʥʦ ʤʝʪʦʜʠʮʽ ʚʠʟʥʘʯʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʣʝʤʝʥʪ-ʘʥʪʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɼʣʷ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʦʪʦʚʫ ʨʽʜʢʫ ʛʝʤʦʣʽʪʠʯʥʫ ʩʠʨʦʚʘʪʢʫ ʟ ʪʠʪʨʦʤ 1:1200 

ʪʘ ʩʫʭʠʡ ʢʦʤʧʣʝʤʝʥʪ ʤʦʨʩʴʢʦʾ ʩʚʠʥʢʠ. 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʩʪʝʤʠ ɽɸʉ-ʈʋʃ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ɼʦ 0,1 ʤʣ 

ʦʯʠʱʝʥʦʾ ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ ʜʦʜʘʶʪʴ 0,1 ʤʣ 1% ʩʫʩʧʝʥʟʽʾ ʝʨʠʪʨʦʮʠʪʽʚ ʤʠʰʽ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʢʦʤʧʣʝʢʩ ʽʤʫʥʦʛʣʦʙʫʣʽʥ-ʘʥʪʠʪʽʣʦ-ʢʦʤʧʣʝʤʝʥʪ. ʉʫʤʽʰ 

ʽʥʢʫʙʫʶʪʴ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 7 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ, ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ 1000 ʭʚ-1 ʪʘ ʚʠʪʨʠʤʫʶʪʴ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ʇʦʜʘʣʴʰʫ 

ʬʽʢʩʘʮʽʶ ʢʣʽʪʠʥ ʧʨʦʚʦʜʷʪʴ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 0,3% ʨʦʟʯʠʥʫ ʛʣʶʪʘʨʦʚʦʛʦ 

ʘʣʴʜʝʛʽʜʫ. ʈʝʘʢʮʽʶ ʬʽʢʩʘʮʽʾ ʟʫʧʠʥʷʶʪʴ ʚʥʝʩʝʥʥʷʤ 0,4 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, 

ʩʫʤʽʰ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʫʧʨʦʜʦʚʞ 5 ʭʚ ʧʨʠ 1000 ʭʚ-1, ʥʘʜʦʩʘʜ ʚʠʜʘʣʷʶʪʴ, ʘ ʦʩʘʜ 

ʧʝʨʝʚʦʜʠʣʠ ʚ ʩʫʩʧʝʥʟʽʶ ʪʘ ʛʦʪʫʚʘʣʠ ʤʘʟʢʠ ʥʘ ʧʨʝʜʤʝʪʥʠʭ ʩʢʝʣʴʮʷʭ. 

 

2.5. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʦʙʽʨʦʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ʚʠʙʽʨʢʦʚʦʛʦ 

ʤʝʪʦʜʫ. ɿʘ ʜʦʚʽʨʯʦʾ ʽʤʦʚʽʨʥʦʩʪʽ 95% (z = 1,96), ʯʘʩʪʦʪʠ ʦʟʥʘʢʠ p = 0,95 ʪʘ 

ʜʦʧʫʩʪʠʤʦʾ ʛʨʘʥʠʯʥʦʾ ʧʦʭʠʙʢʠ P Ò 0,05 [85]: 

ɝ ᾀϽ ὴὴ ρ ϳὲ 

ʜʝ p ï ʯʘʩʪʢʘ ʪʚʘʨʠʥ, ʷʢʽ ʤʘʶʪʴ ʧʝʚʥʫ ʦʟʥʘʢʫ; 

z ï ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʟʘʜʘʥʦʾ ʜʦʚʽʨʯʦʾ 

ʽʤʦʚʽʨʥʦʩʪʽ. 

ʏʘʩʪʦʪʠ ʘʣʝʣʽʚ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʟ 
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ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʛʦʤʦʟʠʛʦʪʥʠʭ ʪʘ ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʦʩʦʙʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʨʦʟʧʦʜʽʣ ʘʣʝʣʽʚ ʫ ʧʦʧʫʣʷʮʽʾ.  

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʝʣʷ ʷʢ ɼʅʂ-ʤʘʨʢʝʨʘ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʠʣʫ 

ʘʩʦʮʽʘʮʽʾ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʫ ʧʘʨʽ çʘʣʝʣʴ ï ʟʘʭʚʦʨʶʚʘʥʥʷè. ɺʠʢʦʥʘʥʥʷ 

ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʣʦ ʜʦʪʨʠʤʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʫʤʦʚ [43].  

1. ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʫʚʘʣʠ ʥʘ 

ʘʣʝʣʷʭ, ʫ ʷʢʠʭ MAF ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʧʫʣʷʮʽʾ ʧʝʨʝʚʠʱʫʚʘʚ ʟʥʘʯʝʥʥʷ 0,05. 

ɿʘʟʥʘʯʝʥʠʡ ʧʦʨʽʛ ʚʽʜʙʦʨʫ ʘʣʝʣʽʚ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʫ ʧʦʧʫʣʷʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʪʘ ʘʩʦʮʽʘʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʟʦʢʨʝʤʘ ʧʨʠ ʘʥʘʣʽʟʽ 

ʚʠʩʦʢʦʧʦʣʽʤʦʨʬʥʠʭ ʛʝʥʽʚ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʘʣʝʣʽʚ ʫ ʚʠʙʽʨʮʽ ʪʘ ʧʽʜʚʠʱʫʻ 

ʩʪʘʪʠʩʪʠʯʥʫ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʢʠ ʾʭ ʟʚôʷʟʢʫ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʤʘʩʪʠʪʫ. 

2. ʉʠʣʘ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʚʠʟʥʘʯʘʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ (RR), 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ, ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʨʦʩʪʘʻ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʘʣʝʣʷ ʚ ʛʝʥʦʪʠʧʽ ʧʦʨʽʚʥʷʥʦ ʟ ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʶ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ 

RR Ó 0,5 ʧʨʠʩʫʪʥʽʩʪʴ ʘʣʝʣʷ ʚ ʛʝʥʦʪʠʧʽ ʪʚʘʨʠʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʽʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ.  ʇʨʠ RR Ò 0,5 ʤʘʻʤʦ ʧʨʦʪʠʣʝʞʥʫ ʘʩʦʮʽʘʮʽʶ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ 

ʟʚ'ʷʟʦʢ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʘʩʦʮʽʘʮʽʾ 

ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ ʦʙʯʠʩʣʶʚʘʣʦʩʴ, ʷʢ 1/RR ̔ ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʟʥʘʢʦʤ. 

3. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʘ ʯʝʨʝʟ ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ (ɢ2). ɼʣʷ 

ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʦʟʥʘʢ ʪʚʘʨʠʥʠ (ʭʚʦʨʽ ź ʟʜʦʨʦʚʽ) ʪʘ ʘʣʝʣʴ (ʧʨʠʩʫʪʥʽʡ ź 

ʚʽʜʩʫʪʥʽʡ) ʽ ʯʠʩʣʽ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ dF = 1 ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ ʩʪʘʥʦʚʠʣʠ: 

ɢĮ = 3,84 ʧʨʠ P < 0,05; ɢĮ = 6,63 ʧʨʠ P < 0,01; ɢĮ = 10,8 ʧʨʠ P < 0,001. ɸʣʝʣʽ, ʷʢʽ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥʴ, ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʚʽʨʷʣʠ 

ʟʘ ʪʦʯʥʠʤ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ ʟ ʦʜʥʦʯʘʩʥʠʤ ʢʦʥʪʨʦʣʝʤ ʩʠʣʠ 

ʘʩʦʮʽʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʦʣʫʯʝʥʦʩʪʽ ʇʽʨʩʦʥʘ. 

ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʘʣʝʣʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 5, ʪʦ ʨʦʟʨʘʭʫʥʦʢ ʢʨʠʪʝʨʽʶ 

ʇʽʨʩʦʥʘ ʧʨʦʚʦʜʠʚʩʷ ʟ ʧʦʧʨʘʚʢʦʶ ʁʻʪʩʘ, ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʥʘ 0,5. 

ʆʩʪʘʪʦʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʦʾ ʩʠʣʠ ʘʩʦʮʽʘʮʽʾ 
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ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʧʝʨʝʚʽʨʢʦʶ ʥʘ ʜʦʩʪʘʪʥʽʩʪʴ ʯʠʩʣʘ ʘʣʝʣʽʚ ʚ ʦʙʤʝʞʝʥʽʡ ʜʦʙʽʨʮʽ (n < 

5). ʆʯʽʢʫʚʘʥʽ ʯʘʩʪʦʪʠ ʚ ʢʦʞʥʽʡ ʢʦʤʽʨʮʽ ʯʦʪʠʨʴʦʭʧʽʣʴʥʦʾ ʪʘʙʣʠʮʽ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʤʝʥʰʝ 5. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ ʻ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʣʠʰʝ ʟʘ 

ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ (ʥʝ ʤʝʥʰʝ 20 ʪʚʘʨʠʥ) ʪʘ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʧʝʨʝʜʫʤʦʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

(a+b)Ĭ(a+c)/N>5,  (a+b)Ĭ(b+d)/N>5, (c+d)Ĭ(a+c)/N>5,(c+d)Ĭ(b+d)/N>5,  

ʜʝ a - ʭʚʦʨʽ ʪʚʘʨʠʥʠ, ʱʦ ʤʘʶʪʴ ʘʣʝʣʴ; 

b - ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ ʥʦʩʽʾ ʘʣʝʣʷ; 

c - ʭʚʦʨʽ ʪʚʘʨʠʥʠ, ʚ ʷʢʠʭ ʥʝʤʘʻ ʘʣʝʣʷ; 

d - ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, ʚ ʷʢʠʭ ʘʣʝʣʴ ʚʽʜʩʫʪʥʽʡ. 

ɿʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʪʚʘʨʠʥ ʦʮʽʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʦʣʦʛʽʾ ʢʦʤʧʦʟʠʪʥʠʭ ʽʥʜʝʢʩʽʚ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʦʨʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ʢʣʽʥʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʦʱʦ) ʚ ʫʟʘʛʘʣʴʥʝʥʠʡ 

(ʽʥʪʝʛʨʘʣʴʥʠʡ) ʽʥʜʝʢʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʥʽʬʽʢʘʮʽʶ ʨʽʟʥʦʪʠʧʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ 

ʩʧʨʦʱʫʻ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ [160, 195].  

ɯʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʣʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʰʣʷʭʦʤ ʫʩʝʨʝʜʥʝʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʢʦʨʽʚ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʽʢʫʚʘʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʛʝʥʦʪʠʧʽʚ ʢʦʨʽʚ ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʣʘʥʢʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʷʢ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʩʧʦʩʦʙʫ 

ʘʛʨʝʛʘʮʽʾ ʫ ʚʝʪʝʨʠʥʘʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ, ʟʨʦʩʪʘʥʥʷ ʷʢʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ, 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ei = Xi/Xnorm 

ʜʝ: E♯ ï ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ; 

X♯ ï ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʪʚʘʨʠʥʠ; 

X Ⱡ ï ʩʝʨʝʜʥʻ ʬʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ. 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʙʝʨʥʝʥʫ ʥʦʨʤʘʣʽʟʘʮʽʶ Ei = Xnorm/Xi. 
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ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʦʙʤʝʞʫʚʘʣʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 1, ʜʝ 1 ʚʽʜʧʦʚʽʜʘʻ 

ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʥʦʨʤʽ ʘʙʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʪʘʥʫ, ʘ ʟʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʽ ʜʦ 0, ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʚʠʨʘʞʝʥʽ ʚʽʜʭʠʣʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʪʥʝ ʧʦʨʽʚʥʷʥʥʷ 

ʨʽʟʥʦʨʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʶ ʚ ʻʜʠʥʠʡ ʢʦʤʧʦʟʠʪʥʠʡ ʽʥʜʝʢʩ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʘʢʝʪʽ çMicrosoft 

Excel 2013è ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʥʘʜʙʫʜʦʚʠ GenAlEx 

6.503 (http://biology-assets.anu.edu.au/GenAlEx/Download.html), ʽʥʪʝʛʨʦʚʘʥʦʾ ʚ 

ʦʩʥʦʚʥʝ ʤʝʥʶ Excel. ɼʣʷ ʽʥʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʘʢʝʪʫ PAST 4.03. (PAST: Paleontological Statistics Software Package for Education and 

Data Analysis. Reference manual. https://www.nhm.uio. noüdownloadsü past4manual). 
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ʈʆɿɼɯʃ 3  

ʈɽɿʋʃʔʊɸʊʀ ɺʃɸʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ɺʠʷʚʣʝʥʥʷ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʤʘʩʪʠʪʦʤ ʢʦʨʽʚ 

 

ɯʥʪʝʛʨʘʮʽʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʠʩʪʝʤʫ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʽʚ ʢʦʨʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ. ʉʝʨʝʜ ʾʭ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʡʙʽʣʴʰʦʾ ʫʚʘʛʠ 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʚʘʨʽʘʥʪʠ ʧʦôʚʷʟʘʥʽ ʟ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʨʽʚ, ʘ ʩʘʤʝ ʚʠʷʚʣʝʥʥʷ 

ɼʅʂ-ʤʘʨʢʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʘ BoLA-DRB3 (ʝʢʟʦʥ 2). ɺʠʩʦʢʘ 

ʘʣʝʣʴʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʮʴʦʛʦ ʛʝʥʘ ʟʫʤʦʚʣʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʢʦʨʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ 

ʤʘʩʪʠʪʽʚ. 

ɸʥʘʣʽʟ ʟʯʝʧʣʝʥʥʷ, ʘʩʦʮʽʘʮʽʡ ʽʟ ʛʦʩʧʦʜʘʨʩʴʢʦ ʢʦʨʠʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʛʝʥʽʚ ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʧʦʣʽʤʦʨʬʽʟʤʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʝʬʝʢʪʠʚʥʽ ʤʘʨʢʝʨʠ ʙʘʞʘʥʠʭ 

ʦʟʥʘʢ, ʟʦʢʨʝʤʘ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʝʥʝʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʣʦʢʫʩʽʚ, ʪʘʢʠʭ ʷʢ BoLA-

DRB3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ɼʅʂ-ʤʘʨʢʝʨʽʚ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʣʦʢʫʩʽʚ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ, ʤʦʥʽʪʦʨʠʥʛ ʛʝʥʝʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ ʪʘ ʦʮʽʥʢʫ ʧʦʨʦʜʥʦʛʦ 

ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ɺʘʞʣʠʚʠʤ ʛʝʥʦʤʥʠʤ ʨʝʩʫʨʩʦʤ ʫ 

ʮɹ ʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʙʘʟʘ ʜʘʥʠʭ Animal QTLdb, ʷʢʘ ʘʢʫʤʫʣʶʻ ʧʦʥʘʜ 190 000 QTL ʪʘ 

ʘʩʦʮʽʘʮʽʡ ʜʣʷ ʙʽʣʴʰ ʥʽʞ 690 ʦʟʥʘʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ [119]. 

ɯʥʪʝʛʨʘʮʽʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʠʩʪʝʤʫ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʽʚ ʢʦʨʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ. ʉʝʨʝʜ ʾʭ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʡʙʽʣʴʰʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ 

ʚʘʨʽʘʥʪʠ ʧʦôʚʷʟʘʥʽ ʟ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʨʽʚ, ʘ ʩʘʤʝ ʚʠʷʚʣʝʥʥʶ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʛʝʥʘ BoLA-DRB3 (ʝʢʟʦʥ 2) ʪʽʩʥʦ ʟʯʝʧʣʝʥʠʭ ʟ ɯʄɯ.  ɺʠʩʦʢʘ ʘʣʝʣʴʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʮʴʦʛʦ ʛʝʥʘ ʟʫʤʦʚʣʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʢʦʨʽʚ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʽʚ. 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʘʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʣʦʢʫʩʫ BoLA-DRB3 ʚʠʚʯʘʣʠ ʥʘ 
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ʙʘʟʽ ʤʝʪʦʜʫ ʇʃʈ-ʇɼʈʌ (van Eijk et al,. 1992) [43, 229]. 

ɺ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰʠʡ ʦʙôʻʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʨʽʘʥʪʽʚ SNPs ʥʘ ʦʩʥʦʚʽ ʇʃʈ-ʇɼʈʌ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʭʚʦʨʦʙʘʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ. ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ ʨʷʜ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-

DRB3.2, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʘʩʪʠʪʦʤ ʽ ʥʝʢʨʦʙʘʢʪʝʨʽʦʟʦʤ. ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʡʦʛʦ ʘʣʝʣʷʤʠ ʪʘ ʂʉʂ ʫ ʤʦʣʦʮʽ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʜʽʙʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʘʤ ʥʘʣʝʞʠʪʴ ʫ ʚʠʷʚʣʝʥʥʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʣʦʯʥʠʭ, ʢʦʤʙʽʥʦʚʘʥʠʭ ʽ ʤôʷʩʥʠʭ ʧʦʨʽʜ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ʇʨʦʚʝʜʝʥʦ ʛʝʥʦʪʠʧʫʚʘʥʥʷ ʪʚʘʨʠʥ ʟʘ ʧʦʣʽʤʦʨʬʥʠʤʠ 

ʣʦʢʫʩʘʤʠ ʢʘʧʧʘ-ʢʘʟʝʾʥʫ (ə-Cn), ʙʝʪʘ-ʣʘʢʪʦʛʣʦʙʫʣʽʥʫ (ɓLG), ʛʦʨʤʦʥʫ ʨʦʩʪʫ (GH), 

ʣʝʧʪʠʥʫ (LEP), ʛʽʧʦʬʽʟʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʽʾ (PIT-1) ʪʘ ʤʽʦʩʪʘʪʠʥʫ (MSTN) 

ʜʣʷ ʦʩʥʦʚʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʨʽʜ ɺʈʍ.  

ʈʦʟʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʤʝʪʦʜʠʢʫ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʷʤʫ ʟʘ ʛʝʥʘʤʠ ʙʝʪʘ-ʢʘʟʝʾʥʫ (CSN2) ɺʈʍ ʪʘ ʢʘʧʘ-ʢʘʟʝʾʥʫ 

(CSN3). ɺʠʷʚʣʝʥʦ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʪʚʘʨʠʥ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʛʽʧʦʘʣʝʨʛʝʥʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʦʣʦʢʘ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʢʦʨʽʚ ʯʦʨʥʦ-ʨʷʙʦʾ 

ʪʘ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ ʫʢʨʘʾʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʟ ʨʽʟʥʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʟʘ 

ʣʦʢʫʩʦʤ IFNGR2 (ʤʫʪʘʮʽʷ 1008ɸ>G). ɿʦʢʨʝʤʘ, ʚʠʟʥʘʯʝʥʦ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʢʦʞʥʠʤ ʟ ʥʘʷʚʥʠʭ ʛʝʥʦʪʠʧʽʚ ï AA, AG ʪʘ GG [10, 11, 43]. 

ɯʥʬʦʨʤʘʮʽ ̫ʧʨʦ ʧʦʣʽʤʦʨʬʽʟʤ DRB3-ʣʦʢʫʩʫ ɻʂɻ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʤʘʩʪʠʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʾ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʩʭʝʤ ʣʽʢʫʚʘʥʥʷ ʜʦ ʙʽʣʴʰ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ 

ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʘʻ ʟʤʦʛʫ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʋʨʘʭʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟʽ ʩʪʽʡʢʽʩʪʶ ʘʙʦ ʧʽʜʚʠʱʝʥʦʶ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, 
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ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʫ ʧʦʚʪʦʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʪʢʘʥʠʥʘʭ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ ʪʘ ʟʥʠʞʝʥʥʶ ʯʘʩʪʦʪʠ ʨʝʮʠʜʠʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʝʪʝʨʠʥʘʨʥʫ ʧʨʘʢʪʠʢʫ 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʪʝʨʘʧʽʾ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʬʦʨʤʫʚʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʟʥʠʟʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʣʽʢʫʚʘʥʥʷʤ ʤʘʩʪʠʪʫ ʽ 

ʟʥʠʞʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ [98, 158]. 

 

3.1.1. ɸʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʙʘʟʽ ʤʦʣʦʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʉʊʆɺ çɸʌ 

çʇʝʪʨʦʜʦʣʠʥʩʴʢʝè ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʠʧʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ 97 ʟʨʘʟʢʘʭ ʢʨʦʚʽ 

ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ [65].  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ʤʘʩʪʠʪʫ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ. ʋ ʧʝʨʰʫ ʛʨʫʧʫ ʚʽʜʽʙʨʘʥʦ 42 ʢʦʨʦʚʠ ʟ ʨʽʟʥʠʤʠ 

ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ, ʫ ʜʨʫʛʫ ï  55 ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ [64].  ʈʦʟʤʽʨ ʚʠʙʽʨʢʠ 

ʟʘʙʝʟʧʝʯʫʚʘʚ 95% ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʘʣʝʣʽʚ ʟ ʯʘʩʪʦʪʦʶ Pa Ò 0,05 ʪʘ 

ʚʽʜʧʦʚʽʜʘʚ ʚʠʤʦʛʘʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʧʨʠ ʜʦʧʫʩʪʠʤʽʡ ʧʦʭʠʙʮʽ ʫ 5%. 

ɸʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʝʢʟʦʥʫ 2 ʛʝʥʘ BoLA-DRB3 ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʇʃʈ-

ʇɼʈʌ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤʠ, 

ʬʨʘʛʤʝʥʪ ʦʜʥʽʻʾ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.1. ʂʦʞʥʘ ʩʤʫʛʘ ʬʦʨʝʛʨʘʤʠ ʫʪʨʠʤʫʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʯʝʧʣʝʥʥʷ ʝʥʜʦʥʫʢʣʝʘʟʘʤʠ RsaI, XhoII (BstYI) ̔ HaeIII  

ʬʨʘʛʤʝʥʪʫ ʝʢʟʦʥʘ BoLA-DRB3 ʜʦʚʞʠʥʦʶ 284 ʧ.ʥ. (281 ʧ.ʥ. ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʜʝʣʝʮʽʡ) ʥʘ ʨʝʩʪʨʠʢʮʽʡʥʽ ʬʨʘʛʤʝʥʪʠ. ɿʘ ʨʦʟʤʽʨʦʤ ʩʤʫʭ ʚʠʟʥʘʯʘʣʠʩʷ ʧʘʪʝʨʥʠ 

ʨʝʩʪʨʠʢʮʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʚʘ ʘʣʝʣʽ, ʷʢʽ ʩʫʤʘʨʥʦ 

ʚʠʟʥʘʯʘʣʠ ʛʝʥʦʪʠʧ ʪʚʘʨʠʥʠ [43, 66]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʦʪʨʠʤʘʥʦ ʜʘʥʽ 

ʧʨʦ ʛʝʥʦʪʠʧʠ 97 ʢʦʨʽʚ ʋʏʄ (ʪʘʙʣ. 3.1), ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʟʜʽʡʩʥʝʥʦ ʧʦʜʘʣʴʰʽ 
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ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʦʢʨʝʤʘ ʚʠʟʥʘʯʝʥʦ ʘʣʝʣʴʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʧʦʨʦʜʠ, ʯʫʪʣʠʚʽʩʪʴ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʽʚ ʽ ʩʬʦʨʤʦʚʘʥʦ ʛʝʥʝʪʠʯʥʠʡ 

ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʟʘ ʛʝʥʦʤ BoLA-DRB3. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʠʧʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ 34 ʘʣʝʣʷ BoLA-DRB3.2 (ʩʝʨʝʜʥʷ 

ʯʘʩʪʦʪʘ 2,94%). ʋ ʛʨʫʧʽ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʚʩʽ 34 ʚʘʨʽʘʥʪʠ, ʘ ʚ 

ʛʨʫʧʽ ʭʚʦʨʠʭ ʣʠʰʝ 31 ʘʣʝʣʴ (ʨʠʩ.3.1).  

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ 

ʚʢʣʶʯʘʣʠ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ ʟ ʯʘʩʪʦʪʦʶ ʤʽʥʦʨʥʦʛʦ ʘʣʝʣʷ (MAF), ʷʢʘ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʟʥʘʯʝʥʥʷ ʈʘ =  0,05. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʢʘʻ ʚʠʢʣʶʯʝʥʥʷ ʟ 

ʘʥʘʣʽʟʫ ʨʽʜʢʽʩʥʠʭ ʘʣʝʣʽʚ ʟ ʤʘʣʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʫ ʧʦʧʫʣʷʮʽʾ, ʘʣʝ ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʟʥʠʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʧʦʪʚʦʨʝʥʥʷ 

ʈʠʩ.3.1. ʌʨʘʛʤʝʥʪ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤʠ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ  ʛʝʥʘ 

BoLA-DRB3, ʦʪʨʠʤʘʥʠʭ ʟʽ ʟʨʘʟʢʘ ʢʨʦʚʽ ʢʦʨʦʚʠ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ 

ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʜʦʥʫʢʣʝʘʟ RsaI, HaeIII, BstYI. ɿʥʠʟʫ 

ʚʢʘʟʘʥʦ ʚʘʨʽʘʥʪʠ ɼʅʂ-ʧʘʪʝʨʥʽʚ. ʄ ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʩ (Promega, 

New England BioLabs, ʉʐɸ). 
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ʜʦʩʪʦʚʽʨʥʠʭ ʦʮʽʥʦʢ ʘʩʦʮʽʘʮʽʡ. ɿʦʩʝʨʝʜʞʝʥʥʷ ʥʘ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʘʣʝʣʴʥʠʭ 

ʚʘʨʽʘʥʪʘʭ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʜʦʩʪʘʪʥʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʫ ʜʦʩʣʽʜʥʽʡ ʚʠʙʽʨʮʽ ʪʘ 

ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ [79, 115]. 

ʊʘʙʣʠʮʷ 3.1 

 ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ  ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ  ̔ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʋʏʄ ʟʘ 

ʛʝʥʦʤ BOLA-DRB3 

 

 

ɯʥʬʦʨʤʘʪʠʚʥʽ ʘʣʝʣʽ ʟ ʯʘʩʪʦʪʦʶ ʧʦʥʘʜ ʫ 5% ʪʘ ʾʭ ʩʫʤʘʨʥʘ ʯʘʩʪʢʘ ʤʘʣʘ 

ʥʘʩʪʫʧʥʠʡ ʨʦʟʧʦʜʽʣ: ʚʩʷ ʚʠʙʽʨʢʘ 6 ʚʘʨʽʘʥʪʽʚ (39,7%), ʛʨʫʧʘ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ 5 

ʚʘʨʽʘʥʪʽʚ (40,9%), ʛʨʫʧʘ ʭʚʦʨʠʭ ʢʦʨʽʚ 3 ʚʘʨʽʘʥʪʠ (27,4%). ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ 

ʜʣʷ ʋʏʄ ʚʠʷʚʠʚʩʷ ʘʣʝʣʴ BoLA-DRB3.2*28 ï 16 ʚʠʧʘʜʢʽʚ ʘʙʦ 9,3%. ʁʦʛʦ 

ʚʠʷʚʣʝʥʦ ʫ 16 ʪʚʘʨʠʥ, ʱʦ ʩʢʣʘʣʦ 16,5% ʚʽʜ ʫʩʽʭ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʢʦʨʽʚ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʚ ʨʦʟʨʘʭʫʥʢʫ ʛʦʤʦʟʠʛʦʪʥʠʭ ʛʝʥʦʪʠʧʽʚ.  

ʉʝʨʝʜ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʪʝʞ ʚʠʷʚʠʚʩʷ ʘʣʝʣʴ BoLA-

DRB3.2*28 (16,1%). ʁʦʛʦ ʟʥʘʡʜʝʥʦ ʚ ʛʝʥʦʪʠʧʘʭ 12 ʢʦʨʽʚ, ʱʦ ʩʢʣʘʣʦ 12,4% ʚʽʜ 

ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʪʚʘʨʠʥ. ɺ ʮʽʡ ʛʨʫʧʽ ʚʠʷʚʣʝʥʦ ʜʚʘ ʛʦʤʦʟʠʛʦʪʥʠʭ ʛʝʥʦʪʠʧʠ. ʋ ʛʨʫʧʽ 

ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʚʩʷ ʘʣʝʣʴ BoLA-DRB3.2*26 (11,9%), 

ʷʢʠʡ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 8 ʪʚʘʨʠʥ (8,25%). ʅʝ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʘʣʝʣʽ BoLA-

ʍʚʦʨʽ ʢʦʨʦʚʠ 

(n = 55) 

ɿʜʦʨʦʚʽ ʢʦʨʦʚʠ  
(n = 42) 

3 32 21 39 3 28 24 27 

3 36 21 50 6 65 25 39 

6 99 21 54 8 14 25 48 

8 11 22 26 8 24 25 50 

10 20 22 51 13 28 26 37 

10 48 24 24 13 32 27 99 

11 118 24 28 14 28 28 28 

13 48 26 26 16 24 28 28 

14 21 26 26 16 37 28 52 

16 21 26 48 16 39 51 93 

16 24 27 28 16 51 -  -  

16 26 28 99 17 22 -  -  

16 48 32 54 17 25 -  -  

17 25 43 37 21 36 -  -  

19 44 48 99 24 25 -  -  

19 97 -  -  24 118 -  -  
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DRB3.2*52, *65 ʽ *93. ʉʝʨʝʜ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʚʠʷʚʣʝʥʦ ʪʨʠ ʛʦʤʦʟʠʛʦʪʠ.  

ɺʠʷʚʣʝʥʠʡ ʧʫʣ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2 ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʷʚʥʽʩʪʶ ʢʣʽʥʽʯʥʦʾ 

ʦʟʥʘʢʠ ʩʪʽʡʢʦʩʪʽ ʘʙʦ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʜʦʟʚʦʣʠʚ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ  

ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʢʠ ʚʘʨʽʘʥʪʽʚ ʛʝʥʝʪʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʪʚʘʨʠʥ ʜʦ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʦ 

ʨʝʟʠʩʪʝʥʪʥʽ ʪʘ ʩʧʨʠʡʥʷʪʣʠʚʽ ʛʝʥʦʪʠʧʠ, ʘ ʡ ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʘʣʝʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʪʘ 

ʬʝʥʦʪʠʧʦʚʠʤʠ ʧʨʦʷʚʘʤʠ ʤʘʩʪʠʪʫ. 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ ʘʩʦʮʽʘʮʽʾ ʚ ʧʘʨʽ çʘʣʝʣʴ ï ʟʘʭʚʦʨʶʚʘʥʥʷè 

ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʥʦʩʥʠʡ ʨʠʟʠʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚ ʪʚʘʨʠʥ-ʥʦʩʽʾʚ ʘʣʝʣʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ, ʱʦ ʡʦʛʦ ʥʝ ʤʘʶʪʴ. ʏʠʤ ʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ RR, ʪʠʤ ʙʽʣʴʰ ʪʽʩʥʫ ʘʩʦʮʽʘʮʽʶ 

ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ. ʂʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ ɢ2 ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ, ʪʠʤ 

ʤʝʥʰʦʶ ʙʫʜʝ ʧʦʭʠʙʢʘ ʚ ʩʠʣʽ ʘʩʦʮʽʘʮʽʾ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʷʪʴ ʦʮʽʥʢʫ ʜʦʩʪʘʪʥʦʩʪʽ ʨʦʟʤʽʨʫ ʜʦʩʣʽʜʥʦʾ ʚʠʙʽʨʢʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʙʽʦʤʝʪʨʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʛʨʫʧʦʚʘʥʦ ʪʘʙʣ.3.2. 

 

ʈʠʩ.3.1. ɸʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ BoLA-DRB3 ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʽ ʟʜʦʨʦʚʠʭ 

ʢʦʨʽʚ  ʋʏʄ (ʘʣʝʣʽ *52, *65 ʽ *93 ʥʝ ʚʠʷʚʣʝʥʦ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʢʦʨʽʚ) 

ʈʘ = 0.05 
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ʊʘʙʣʠʮʷ 3.2 

ʇʦʣʽʤʦʨʬʽʟʤ ʘʣʝʣʽʚ ʛʝʥʘ BOLA-DRB3.2 ʪʘ ʾʭ ʟʚôʷʟʦʢ ʟ ʤʘʩʪʠʪʘʤʠ ʢʦʨʽʚ ʋʏʄ (n = 97) 

ʇʨʠʤʽʪʢʘ. ɾʠʨʥʠʤ ʰʨʠʬʪʦʤ ʚʠʜʽʣʝʥʦ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ 

ʅ
ʦ
ʤ
ʝ
ʨ
 

 
ʘ
ʣ
ʝ
ʣ
ʷ

 ʏʘʩʪʦʪʘ  

ʘʣʝʣʷ,  

Pa 

ɺʽʜʥʦʩʥʠʡ 

ʨʠʟʠʢ, 

RR 

ʂʨʠʪʝʨʽʡ 

ʇʽʨʩʦʥʘ 

ʇ
ʦ
ʭ
ʠ
ʙ
ʢ
ʘ
,
 

S
p 

ʇʝʨʝʚʽʨʢʘ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ 

(a+b)(a+c) 

N 

(a+b)(b+d) 

N 

(c+d)(a+c) 

N 

(c+d)(b+d) 

N ɢ2 
ʧʦʧʨʘʚʢʘ 

ʁʝʪʩʘ 

*03 0,031 0,64 0,259 0,263 0,012 2,6 3,4 39,4 51,6 

*06 0,021 -2,37 0,569 0,577 0,01 1,73 2,27 40,3 52,7 

*08 0,041 -5,98 3,37 3,38 0,014 3,46 4,54 38,5 50,5 

*10 0,021 1,33 0,076 0,073 0,01 1,73 2,27 40,3 52,7 

*11 0,021 4,15 1,71 1,69 0,01 1,73 2,27 40,3 52,7 

*13 0,021 -2,37 0,569 0,577 0,01 1,73 2,27 40,3 52,7 

*14 0,031 -4,1 1,85 1,86 0,012 2,6 3,4 39,4 51,6 

*16 0,052 0,86 0,049 0,051 0,016 4,33 5,67 37,7 49,3 

*17 0,026 0,87 0,023 0,025 0,011 2,16 2,84 39,8 52,2 

*19 0,021 1,33 0,076 0,073 0,01 1,73 2,27 40,3 52,3 

*20 0,015 0,77 0,125 0,13 0,009 1,3 1,7 40,7 53,3 

*21 0,036 9,0 5,53 5,51 0,013 3,03 3,97 38,9 51,0 

*22 0,026 5,68 2,89 2,88 0,011 2,16 2,84 39,8 52,2 

*24 0,062 -2,89 2,5 2,51 0,017 5,63 7,37 36,4 47,6 

*25 0,072 0,51 1,45 1,45 0,019 6,06 7,94 35,94 47,1 

*26 0,067 8,28 8,94 8,92 0,018 5,2 6,8 36,8 48,2 

*27 0,021 -3,22 1,17 1,18 0,01 2,16 2,84 39,8 52,2 

*28 0,093 -3,24 3,99 4,01 0,021 7,79 10,21 34,2 44,8 

*32 0,021 4,15 1,71 1,69 0,01 1,73 2,27 40,3 52,7 

*36 0,021 1,33 0,076 0,073 0,01 1,73 2,27 40,3 52,7 

*37 0,021 0,77 0,125 0,13 0,01 1,3 1,7 40,7 53,3 

*39 0,026 -3,22 1,17 1,18 0,011 2,16 2,84 39,8 52,2 

*43 0,015 2,7 0,689 0,678 0,009 1,3 1,7 40,7 53,3 

*44 0,021 4,15 1,71 1,69 0,01 1,73 2,27 40,3 52,7 

*48 0,052 3,47 3,24 3,23 0,016 4,33 5,67 37,7 49,3 

*50 0,015 0,65 0,125 0,13 0,009 1,30 1,7 40,7 53,3 

*51 0,026 0,87 0,023 0,025 0,011 2,16 2,84 39,8 52,2 

*52 0,01 - 1,56 1,58 0,007 0,87 1,13 41,1 53,9 

*54 0,021 4,15 1,71 1,69 0,01 1,73 2,27 40,3 52,7 

*65 0,015 - 2,36 2,38 0,009 1,3 1,7 40,7 53,3 

*93 0,01 -3,97 1,56 1,58 0,007 0,87 1,13 41,1 53,9 

*97 0,01 1,31 0,037 0,035 0,007 0,87 1,13 41,1 53,9 

*99 0,026 4,25 2,89 2,88 0,011 2,16 2,84 39,8 52,2 

*118 0,015 2,18 0,626 0,616 0,009 1,36 1,73 44,0 56,0 
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ɿʘ ʧʦʪʫʞʥʽʩʪʶ ʧʦʢʘʟʥʠʢʘ RR  ̔ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʴ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʷʚʣʝʥʦ ʜʚʘ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3.2, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʜʣʷ ʋʏʄ ʫ ʟʚôʷʟʢʫ ʟ ʤʘʩʪʠʪʦʤ. ɿʽ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʩʦʮʽʶʻʪʴʩʷ ʚʘʨʽʘʥʪ ʛʝʥʘ BoLA-DRB3.2*28 (ʈ < 0,05), 

ʟʽ ʩʭʠʣʴʥʽʩʪʶ ï BoLA-DRB3.2*26 (ʈ < 0,001). 

ʉʝʨʝʜ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʘʣʝʣʴ BoLA-

DRB3.2*24 (Pa = 0,062; RR = ī2,89), ʷʢʠʡ ʤʽʥʽʤʘʣʴʥʦ, ʘʣʝ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ 

ʜʣʷ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʪʨʠʤʘʚ ʧʝʨʝʚʽʨʢʫ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ʆʙʤʝʞʝʥʠʡ 

ʦʙʩʷʛ ʚʠʙʽʨʢʠ ʪʘ ʤʦʞʣʠʚʽ ʤʝʪʦʜʠʯʥʽ ʦʙʤʝʞʝʥʥʷ ʜʦʧʫʩʢʘʶʪʴ ʧʝʚʥʝ ʟʥʠʞʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʦʮʽʥʦʢ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ ʽ ʥʘʜʽʡʥʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɿʥʘʯʝʥʥʷ ɢĮ = 2,5 ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ P < 0,117 ʥʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʘʩʦʮʽʘʮʽʾ. ʇʝʨʝʚʽʨʢʘ ʩʠʣʠ ʟʚôʷʟʢʫ ʟʘ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʪʦʯʥʠʤ 

ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (0,11) ʽ ʧʝʨʝʚʽʨʢʘ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʧʦʣʫʯʝʥʦʩʪʽ ʇʽʨʩʦʥʘ (0,19) 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʝʨʝʜʥʶ ʩʠʣʫ ʟʚôʷʟʢʫ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤ ʘʣʝʣʝʤ ʪʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ 

ʪʚʘʨʠʥ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʽʜʭʦʜʘʤʠ ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʬʝʢʪʽʚ ʥʝʚʝʣʠʢʦʾ 

ʚʝʣʠʯʠʥʠ ʘʣʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ [157]. 

ɸʥʘʣʽʟ ʛʝʥʦʪʠʧʽʚ, ʚ ʷʢʠʭ ʧʨʠʩʫʪʥʽʡ ʘʣʝʣʴ BoLA-DRB3.2*26 ʧʦʢʘʟʘʚ ʡʦʛʦ 

ʧʨʠʩʫʪʥʽʩʪʴ ʫ 11 ʢʦʨʽʚ. ʉʝʨʝʜ ʥʠʭ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʙʫʣʦ 8 ʪʚʘʨʠʥ. ɺʘʨʽʘʥʪʠ  

BoLA-DRB3.2*26/*22, *26/*26 ʽ *26/*48 ʚʠʷʚʣʷʣʠʩʷ ʧʦ ʜʚʽʯʽ, ʘ *26/*16 ʽ 

*26/*43 ï ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ. ʋ ʜʚʦʭ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʙʫʚ ʛʝʥʦʪʠʧ BoLA-

DRB3.2*26/*37. 

 

3.1.2. ɸʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ  

ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʙʘʟʽ ʊʆɺ ʽʤ. ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʟ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ 52 ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚʟʷʪʠʭ ʫ ʢʦʨʽʚ ʋʏʈʄ. ɿ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ 

ʨʽʚʥʦʯʠʩʝʣʴʥʽ ʛʨʫʧʠ ʭʚʦʨʠʭ ʽ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʧʦ 26 ʟʨʘʟʢʽʚ ʫ ʢʦʞʥʽʡ. 

ɺʝʣʠʯʠʥʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʘʣʝʣʽʚ ʽʟ Pa Ó 5%, ʙʝʟ 
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ʚʨʘʭʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʘʣʝʣʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʥʦʪʠʧʽʚ ʥʘʜʘʥʦ ʚ ʪʘʙʣ.3.3. 

ʊʘʙʣʠʮʷ 3.3 

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ  ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ̔ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʋʏʈʄ ʟʘ 

ʛʝʥʦʤ BʦLA-DRB3 

ʍʚʦʨʽ ʢʦʨʦʚʠ  

(n = 26) 

ɿʜʦʨʦʚʽ ʢʦʨʦʚʠ  

(n = 26) 

3 36 3 19 

8 11 3 28 

11 24 8 11 

11 26 8 14 

11 43 8 48 

14 28 11 32 

16 24 14 16 

16 48 14 25 

17 19 14 28 

17 24 16 24 

21 22 16 28 

21 25 17 19 

22 22 21 26 

22 24 21 28 

22 26 22 97 

24 24 24 97 

25 26 25 28 

26 26 25 36 

26 28 26 28 

26 43 28 28 

26 51 28 52 

32 54 43 97 

43 52 51 54 

48 97  

 

ʉʝʨʝʜ ʢʦʨʽʚ, ʫʨʘʞʝʥʠʭ ʤʘʩʪʠʪʦʤ, ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 24 ʛʝʥʦʪʠʧʠ, ʟ ʷʢʠʭ 

ʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʤʦʟʠʛʦʪʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ. ʅʘʪʦʤʽʩʪʴ ʫ ʛʨʫʧʽ ʨʝʟʠʩʪʝʥʪʥʠʭ 

ʪʚʘʨʠʥ ʚʩʪʘʥʦʚʣʝʥʦ 23 ʛʝʥʦʪʠʧʦʚʽ ʚʘʨʽʘʥʪʠ, ʧʨʠ ʮʴʦʤʫ ʣʠʰʝ ʚ ʦʜʥʽʻʾ ʢʦʨʦʚʠ 

ʚʠʷʚʣʝʥʦ ʛʦʤʦʟʠʛʦʪʥʠʡ ʛʝʥʦʪʠʧ BoLA-DRB3.2*28/*28. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʠʧʫʚʘʥʥʷ ʫ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʟ 52 ʢʦʨʽʚ ʚʠʷʚʣʝʥʦ 21 ʘʣʝʣʴ ʟ 

ʩʝʨʝʜʥʴʦʶ ʯʘʩʪʦʪʦʶ 4,76% (ʨʠʩ.3.2). ʋ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʽ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʙʫʣʠ 

ʧʨʠʩʫʪʥʽʤʠ ʚʩʽ ʚʠʷʚʣʝʥʽ ʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ. ɯʥʬʦʨʤʘʪʠʚʥʽ MAF ʘʣʝʣʽ ʟ ʯʘʩʪʦʪʦʶ 
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ʧʦʥʘʜ ʫ 5% ʪʘ ʾʭ ʩʫʤʘʨʥʘ ʯʘʩʪʢʘ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʚʩʷ ʚʠʙʽʨʢʘ 6 

ʚʘʨʽʘʥʪʽʚ (50%), ʫ ʛʨʫʧʘʭ ʟʜʦʨʦʚʠʭ ʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʧʦ 7 ʚʘʨʽʘʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ 

ʩʢʣʘʣʦ 44,2% ʽ 51,9% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚ ʮʠʭ ʛʨʫʧʘʭ.  

ʅʘʡʯʘʩʪʽʰʝ ʚ ʜʦʩʣʽʜʥʦʤʫ ʩʪʘʜʽ ʟʫʩʪʨʽʯʘʚʩʷ ʘʣʝʣʴ BoLA-DRB3.2*28, ʷʢʠʡ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 13 ʚʠʧʘʜʢʘʭ. ʁʦʛʦ ʧʨʠʩʫʪʥʽʩʪʴ (ʚʨʘʭʦʚʫʶʯʠ 2 ʛʦʤʦʟʠʛʦʪʥʠʭ 

ʚʘʨʽʘʥʪʠ) ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʛʝʥʦʪʠʧʘʭ 11 ʢʦʨʽʚ  (21,5%).  

ʎʝʡ ʞʝ ʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ ʙʫʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʩʝʨʝʜ ʨʝʟʠʩʪʝʥʪʥʠʭ ʪʚʘʨʠʥ. 

ʁʦʛʦ ʚʠʟʥʘʯʝʥʦ 11 ʨʘʟʽʚ (10,6%), ʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʜʥʽʻʾ ʛʦʤʦʟʠʛʦʪʠ ʚʽʥ ʚʭʦʜʠʚ ʜʦ 

ʩʢʣʘʜʫ ʛʝʥʦʪʠʧʽʚ 10 ʪʚʘʨʠʥ (19,2%). ɺ ʛʨʫʧʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʥʘʡʯʘʩʪʽʰʝ 9 ʨʘʟʽʚ 

ʚʠʷʚʣʷʚʩʷ ʘʣʝʣʴ BoLA-DRB3.2*26 (8,65%), ʷʢʠʡ ʽʜʝʥʪʠʬʽʢʫʚʘʚʩʷ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ 

ʫ ʢʦʞʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʾ ʪʚʘʨʠʥ (17,3%).  

ʅʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʘʙʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ ʢʦʞʥʦʾ 

ʜʦʩʣʽʜʞʝʥʦʾ ʢʦʨʦʚʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʘʣʝʣʴʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʘʙʦ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʪʘʙʣ.3.4). 

 

ʈʠʩ.3.2. ɸʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ BoLA-DRB3 ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʽ ʟʜʦʨʦʚʠʭ 

ʢʦʨʽʚ  ʋʏʈʄ 

ʈʘ = 0.05 
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ʊʘʙʣʠʮʷ 3.4 

ʇʦʣʽʤʦʨʬʽʟʤ ʘʣʝʣʽʚ ʛʝʥʘ BOLA-DRB3.2 ʪʘ ʾʭ ʟʚôʷʟʦʢ ʟ ʤʘʩʪʠʪʦʤ ʢʦʨʽʚ ʋʏʈʄ (n = 52)  

ʇʨʠʤʽʪʢʘ. ɾʠʨʥʠʤ ʰʨʠʬʪʦʤ ʚʠʜʽʣʝʥʦ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ 

 

ʋ ʛʨʫʧʘʭ ʟʜʦʨʦʚʠʭ ʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦ 7 ʘʣʝʣʽʚ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʶʪʴ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ, 

ʯʠ ʽʩʥʫʻ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʬʘʢʪʦʨʦʤ ʽ ʧʦʜʽʻʶ. ʗʢʱʦ ʦʮʽʥʢʘ 

ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 1, ʪʦ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʝʬʝʢʪʫ ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʠʜʘʻʪʴʩʷ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʙʽʦʣʦʛʽʯʥʘ ʩʫʪʥʽʩʪʴ RR 

ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʪʚʘʨʠʥ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ 

ʅ
ʦ
ʤ
ʝ
ʨ
 

 
ʘ
ʣ
ʝ
ʣ
ʷ

 ʏʘʩʪʦʪʘ  

ʘʣʝʣʷ,  

Pa 

ɺʽʜʥʦʩʥʠʡ 

ʨʠʟʠʢ, 

RR 

ʂʨʠʪʝʨʽʡ 

ʇʽʨʩʦʥʘ 

ʇ
ʦ
ʭ
ʠ
ʙ
ʢ
ʘ
,
 

S
p ʇʝʨʝʚʽʨʢʘ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ 

(a+b)(a+c) 

N 

(a+b)(b+d) 

N 

(c+d)(a+c) 

N 

(c+d)(b+d) 

N ɢ2 
ʧʦʧʨʘʚʢʘ 

ʁʝʪʩʘ 

*03 0,048 -4,55 1,99 2,02 0,021 2,5 2,5 23,5 23,5 

*08 0,048 -4,55 1,99 2,02 0,021 2,5 2,5 23,5 23,5 

*11 0,058 2,18 0,754 0,739 0,023 3,0 3,0 23,0 23,0 

*14 0,058 -5,95 3,01 3,04 0,023 3,0 3,0 23,0 23,0 

*16 0,048 0,64 0,221 0,23 0,021 2,5 2,5 23,5 23,5 

*17 0,038 3,26 1,08 1,06 0,021 2,5 2,5 23,5 23,5 

*19 0,029 -2,08 0,354 0,367 0,016 1,5 1,5 24,5 24,5 

*21 0,029 -2,08 0,354 0,367 0,016 1,5 1,5 24,5 24,5 

*22 0,058 5,95 3,01 2,99 0,023 3,0 3,0 23,0 23,0 

*24 0,096 5,33 4,46 4,43 0,029 5,0 5,0 21,0 21,0 

*25 0,048 0,64 0,221 0,23 0,021 2,5 2,5 23,5 23,5 

*26 0,106 6,35 5,65 5,62 0,03 5,5 5,5 20,5 20,5 

*28 0,125 -8,8 8,31 8,34 0,032 6,5 6,5 19,5 19,5 

*32 0,019 1,0 0,0 0,0 0,013 1,0 1,0 25,0 25,0 

*36 0,019 1,0 0,0 0,0 0,013 1,0 1,0 25,0 25,0 

*43 0,038 3,26 1,08 1,06 0,019 2,0 2,0 24,0 24,0 

*48 0,038 3,26 1,08 1,06 0,019 2,0 2,0 24,0 24,0 

*51 0,019 1,0 0,0 0,0 0,013 1,0 1,0 25,0 25,0 

*52 0,019 1,0 0,0 0,0 0,013 1,0 1,0 25,0 25,0 

*54 0,019 1,0 0,0 0,0 0,013 1,0 1,0 25,0 25,0 
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ʘʣʝʣʴ ʚʽʜʥʦʩʥʦ ʪʠʭ, ʱʦ ʡʦʛʦ ʥʝ ʤʘʶʪʴ.   

ʇʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʟ ʧʨʦʪʠʣʝʞʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʚʠʙʽʨʢʘʭ 

ʤʦʞʝ ʜʘʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʯʠ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ, ʪʦʤʫ ʱʦ ʧʨʠʩʫʪʥʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʣʝʣʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ 

ʚ ʜʦʩʣʽʜʞʝʥʥʽ 1-2 ʨʘʟʠ. ʊʦʤʫ ʥʘʢʣʘʜʘʥʥʷ ʦʙʤʝʞʝʥʴ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ ʪʘ 

ʧʝʨʝʚʽʨʢʦʶ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʣʫʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʚʠʷʚʣʝʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ. 

ʇʝʨʝʚʽʨʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʚʽʜʯʠʣʘ ʥʘʷʚʥʽʩʪʴ ʘʣʝʣʴʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʛʝʥʘ BoLA-DRB3.2, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʝʥʝʪʠʯʥʦʾ ʦʮʽʥʢʠ ʋʏʈʄ ʫ ʟʚôʷʟʢʫ ʟ ʤʘʩʪʠʪʦʤ. ɿʽ ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʤʘʩʪʠʪʫ ʘʩʦʮʽʶʻʪʴʩʷ ʜʚʘ ʘʣʝʣʷ: BoLA-DRB3.2*24 (ʈ < 0,05) ʽ BoLA-DRB3.2*26 (ʈ 

< 0,05). ʅʘ ʩʪʽʡʢʽʩʪʴ ʢʦʨʽʚ ʜʦʩʣʽʜʞʝʥʦʾ ʧʦʧʫʣʷʮʽʾ, ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʛʝʥʝʪʠʯʥʠʡ 

ʤʘʨʢʝʨ ʤʦʞʝ ʧʨʝʪʝʥʜʫʚʘʪʠ ʘʣʝʣʴ  BoLA-DRB3.2*28 (ʈ < 0,01). 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʛʝʥʦʪʠʧʘʭ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ, 

ʚʠʷʚʣʷʶʪʴʩʷ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟʽ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʘʩʪʫʧʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʫ.  

ɻʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ ʟ ʘʣʝʣʝʤ BoLA-DRB3.2*24 ʙʫʚ ʧʨʠʩʫʪʥʽʤ ʫ 7 ʢʦʨʽʚ. ʋʩʽ 

ʛʝʥʦʪʠʧʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʛʝʥʦʪʠʧʫ BoLA-

DRB3.2*22/*24*, ʷʢʠʡ ʚʠʷʚʣʝʥʦ ʫ ʜʚʦʭ ʪʚʘʨʠʥ. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʦʜʥʽʻʾ ʛʦʤʦʟʠʛʦʪʠ. ɻʝʥʦʪʠʧʠ, ʱʦ ʤʽʩʪʠʣʠ ʘʣʝʣʴ BoLA-DRB3.2*26, 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʫ 9 ʢʦʨʽʚ, ʧʨʠʯʦʤʫ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʚʽʥ ʧʝʨʝʙʫʚʘʚ ʫ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ. ʉʝʨʝʜ ʥʠʭ ʪʨʠʯʽ ʚʠʷʚʣʝʥʦ ʛʝʥʦʪʠʧ BoLA-DRB3.2*22/*26, 

ʪʦʜʽ ʷʢ ʽʥʰʽ ʛʝʥʦʪʠʧʦʚʽ ʢʦʤʙʽʥʘʮʽʾ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ. ɸʣʝʣʴ BoLA-

DRB3.2*28, ʷʢʠʡ ʚʠʟʥʘʯʝʥʠʡ ʥʘʤʠ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʤʘʨʢʝʨ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʽʚ, 

ʤʘʣʠ 10 ʢʦʨʽʚ, ʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚʠʷʚʠʚʩʷ ʛʝʥʦʪʠʧ BoLA-DRB3.2*03/*28 

(ʪʨʠ ʚʠʧʘʜʢʠ). ʃʠʰʝ ʦʜʥʘ ʢʦʨʦʚʘ ʤʘʣʘ ʛʦʤʦʟʠʛʦʪʥʠʡ ʚʘʨʽʘʥʪ. 

 

3.1.3. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ 

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟôʷʩʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʝʨʝʙʽʛʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʨʽʟʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ, ʟʘʣʝʞʥʦ 
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ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚ ʾʭʥʴʦʤʫ ʛʝʥʦʪʠʧʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʘʣʝʣʽʚ, ʥʘ ʷʢʽ ʜʦʮʽʣʴʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʤʠ ʦʧʠʨʘʣʠʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɹʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʋʏʈʄ ʧʨʦʷʚʣʷʶʪʴ ʜʚʘ ʘʣʝʣʷ: 

BoLA-DRB3.2*24 (Pa = 0,096; RR = 5,33; ɢ2 = 4,46; ʈ < 0,05) ʽ BoLA-DRB3.2*26 

(Pa = 0,106; RR = 6,35; ɢ2 = 5,65; ʈ < 0,05). ɺʩʪʘʥʦʚʣʝʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫ ʜʦʩʣʽʜʥʽʡ ʚʠʙʽʨʮʽ ʚ ʤʝʞʘʭ 10 % ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʽ ʫ 2,5-3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʶʪʴ ʤʽʥʽʤʘʣʴʥʽ 

ʨʝʬʝʨʝʥʪʥʽ ʧʦʢʘʟʥʠʢʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦ 

ʟʥʘʯʫʱʠʭ ʘʩʦʮʽʘʮʽʡ ʟ ʤʘʩʪʠʪʦʤ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʨʽʚ ʋʏʄ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʦʜʠʥ ʘʣʝʣʴ ʛʝʥʘ BoLA-

DRB3.2*26 (Pa = 0,067; RR = 8,28; ɢ2 = 8,94; ʈ < 0,001). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʤʽʨʥʫ 

ʧʦʰʠʨʝʥʽʩʪʴ ʫ ʜʦʩʣʽʜʥʦʤʫ ʩʪʘʜʽ, ʜʣʷ ʜʘʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʩʦʮʽʘʮʽʾ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʤʘʩʪʠʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ  RR ʙʽʣʴʰ ʥʽʞ ʫ 4 ʨʘʟʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʤ ʧʨʝʪʝʥʜʝʥʪʦʤ ʥʘ ʨʦʣʴ ʤʘʨʢʝʨʘ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʨʽʟʥʽ ʬʦʨʤʠ 

ʤʘʩʪʠʪʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚ ʾʭʥʴʦʤʫ ʛʝʥʦʪʠʧʽ ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʘ 

BoLA-DRB3.2 ʥʝʦʙʭʽʜʥʦ ʦʧʠʨʘʪʠʩʷ ʥʘ *26 ʘʣʝʣʴ. ɿʘ ʫʤʦʚʠ ʚʚʝʜʝʥʥʷ ʧʝʚʥʠʭ 

ʦʙʤʝʞʝʥʴ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ BoLA-DRB3.2*24. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʮʴʦʛʦ ʚʠʙʦʨʫ ʨʦʟʛʣʷʥʝʤʦ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ ʦʜʥʦʤʫ ʟ ʧʝʨʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2, ʷʢʽ ʤʘʶʪʴ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʤʘʩʪʠʪʦʤ ʫ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ, ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ, ʱʦ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ. ʎʝ ʘʣʝʣʽ BoLA-DRB3.2*24 (ʈʘ = 0,117; RR 

= 2,17; ɢ2 = 4,33; ʈ < 0,05) ʽ *26 (ʈʘ = 0,054; RR = 4,62; ɢ2 = 7,13; ʈ < 0,01) [216].  

ʆʢʨʽʤ ʪʦʛʦ ʻ ʜʝʢʽʣʴʢʘ ʟʘʨʫʙʽʞʥʠʭ ʨʦʙʽʪ, ʜʝ ʧʨʠʚʦʜʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʛʝʥʝʪʠʯʥʫ 

ʘʩʦʮʽʘʮʽʶ ʚʘʨʽʘʥʪʫ DRB3.2*26 ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ. ɻʝʥʦʪʠʧʫʚʘʥʥʷ 
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ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʘʥʪʠʛʝʥʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ BoLA-DRB3.2 ʫ ʢʦʨʽʚ 

ʥʦʨʚʝʟʴʢʦʾ ʯʝʨʚʦʥʦʾ ʧʦʨʦʜʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʘʣʝʣʽ *22 ʪʘ *26 ʧʦʚôʷʟʘʥʽ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʟʠʢʫ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ [136]. ʊʘʢʽ ʞ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʩʦʮʽʘʮʽʶ ʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʫ ʪʚʘʨʠʥ ʧʦʨʦʜʠ Bos indicus ʪʘ ʾʭ 

ʛʽʙʨʠʜʥʠʭ ʧʦʤʽʩʽʚ [143]. ʅʘ ʚʘʞʣʠʚʽʩʪʴ ʘʩʦʮʽʘʮʽʾ ʘʣʝʣʷ BoLA-DRB3.2, ʟʦʢʨʝʤʘ ʥʘ 

ʡʦʛʦ ʟʚôʷʟʦʢ ʽʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʪʘ ʩʦʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʣʦʢʘ 

ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʢʘʥʘʜʩʴʢʠʭ ʛʦʣʰʪʠʥʽʚ, ʭʦʯʘ ʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ 

DRB3.2*26 ʥʝ ʙʫʚ ʢʣʶʯʦʚʠʤ ʫ ʮʽʡ ʨʦʙʦʪʽ [192]. 

ʅʘ ʩʪʽʡʢʽʩʪʴ ʢʦʨʽʚ ʋʏʈʄ ʚ ʜʦʩʣʽʜʥʦʤʫ ʩʪʘʜʽ, ʷʢ ʽʥʜʠʢʘʪʦʨ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʘʣʝʣʴ BoLA-DRB3.2*28 (ʈʘ = 0,125; RR = -8,8; ɢ2 = 8,31; ʈ < 0,01). 

ɹʝʟʧʦʩʝʨʝʜʥʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʱʦ BoLA-DRB3.2*28 ʧʨʷʤʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ 

ʩʪʽʡʢʽʩʪʶ ʘʙʦ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, ʫ ʰʠʨʦʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʯʦʨʥʦ-ʨʷʙʠx 

ʯʠ ʽʥʰʠʭ ʤʦʣʦʯʥʠʭ ʧʦʨʦʜʘʭ ʚʽʜʩʫʪʥʽ.  

ʆʜʥʘʢ, ʙʘʛʘʪʦ ʘʚʪʦʨʽʚ ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʚôʷʟʦʢ ʤʽʞ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-

DRB3.2 ʽ ʢʽʣʴʢʽʩʪʶ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʤʦʣʦʮʽ ʢʦʨʽʚ, ʘ ʪʘʢʦʞ ʟʘʧʘʣʴʥʠʤʠ 

ʩʪʘʥʘʤʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɺʠʩʦʢʘ ʛʝʥʝʪʠʯʥʘ ʢʦʨʝʣʷʮʽʷ (0,72) ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ 

ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʽ ʨʽʚʥʝʤ ʂʉʂ ʧʨʦʪʷʛʦʤ ʣʘʢʪʘʮʽʾ ʚʢʘʟʫʻ ʥʘ ʛʝʥʝʪʠʯʥʦ 

ʩʧʨʠʷʪʣʠʚʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʮʠʤʠ ʦʟʥʘʢʘʤʠ [190]. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʘʣʝʣʽʚ DRB3-ʣʦʢʫʩʫ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʘʩʪʠʪʦʤ ʋʏʈʄ, ʧʨʦʚʝʜʝʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʂʉʂ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʥʝʪʠʯʥʠʡ ʚʘʨʽʘʥʪ BoLA-DRB3.2*28 (Pʘ = 

0,076; RR = -4,14; ɢ2 = 6,17; ʈ < 0,05) ʚʠʪʨʠʤʫʻ ʧʝʨʝʚʽʨʢʫ ʥʘ ʟʚ'ʷʟʦʢ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ [215].  

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʛʝʥʦʪʠʧʫ ʢʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ 

ʤʘʩʪʠʪʫ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ ʛʝʥʘ BoLA-DRB3.2, ̫ ʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʪʘ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ ʘʣʝʣʷʭ *24, *26 ʪʘ *28, ʷʢʽ, ʟʘ ʜʘʥʠʤʠ ʘʥʘʣʽʟʫ, 

ʤʘʶʪʴ ʛʝʥʝʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ɺʨʘʭʫʚʘʥʥʷ ʮʠʭ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʫ 
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ʦʮʽʥʢʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʚʘʨʠʥ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʽ ʧʝʨʝʙʽʛʫ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʥʘʷʚʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2 ʚ ʛʝʥʦʪʠʧʘʭ 

ʢʦʨʽʚ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʭʘʨʘʢʪʝʨ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʰʚʠʜʢʽʩʪʴ ʝʣʽʤʽʥʘʮʽʾ 

ʟʙʫʜʥʠʢʘ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ ʚʠʤôʷ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ *24, *26 ʪʘ *28 ʜʘʻ 

ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʫʪʦʯʥʠʪʠ ʨʦʣʴ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʘʙʦ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ, ʘʣʝ ʡ ʧʽʜʚʠʱʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʦʮʽʥʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ. 

1. ɺʧʝʨʰʝ ʫ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʜʦʩʣʽʜʞʝʥʦ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3 (ʝʢʟʦʥ 2). ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ 34 ʘʣʝʣʽ, ʩʝʨʝʜ ʷʢʠʭ 

ʜʦʤʽʥʫʚʘʚ BoLA-DRB3.228* (Pa = 0,093). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʣʝʣʴ BoLA-

DRB3.2*26 (Pa = 0,067; RR = 8,28; ʈ < 0,001) ʘʩʦʮʽʡʦʚʘʥʠʡ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ 

ʤʘʩʪʠʪʫ, ʪʦʜʽ ʷʢ BoLA-DRB3.2*28 (RR = ī3,24; ʈ < 0,05) ï ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

2. ʋ ʜʦʩʣʽʜʥʦʤʫ ʩʪʘʜʽ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʘʣʝʣʽ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ (BoLA-DRB3.2*24 ʽ *26; ʈ < 0,05) ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ (BoLA-DRB3.2*28; ʈ < 0,01).  

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʩʪʘʪʪʷʭ: 

1. Bandura, V. V., & Suprovych, T. M. (2025). Ordering of alleles ñwithout 

specific nomenclatureò of BoLA-DRB3 exon 2 gene obtained by PCR-RFLP. 

ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʃʅʋɺʄɹ ʽʤʝʥʽ ʉ. ɿ. ˆʞʠʮʴʢʦʛʦ, 27(103), 88ï96Φ 

https://nvlvet.com.ua/index.php/agriculture  

2. Suprovych, T. M., Salyha, Yu. T., Suprovych, M. P., Fedorovych, Ye. I., 

Fedorovych, V. V., Laiter-Moskaliuk, S. V., Tokarchuk, T. S., & Bandura, V. V. (2024). 

Genetic diversity of the Ukrainian black-and-white dairy breed population by the 

BoLA-DRB3 gene under the effect of Holsteinization. Cytology and Genetics, 58, 560ï

https://nvlvet.com.ua/index.php/agriculture
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571.https://doi.org/10.3103/S0095452724060100 

3. Suprovych, T. M., Suprovych, M. P., Bandura, V. V., & Chornyi, I. O. (2023). 

ɻʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʥʘ ʦʩʥʦʚʽ ɼʅʂ-ʤʘʨʢʝʨʽʚ. Podilian 

Bulletin: Agriculture, Engineering, Economics, (38), 192ï202.DOI: 

https://doi.org/10.37406/2706-9052-2023-1.29 

4. Bandura, V. V., & Suprovych, T. M. (2025). ɻʝʥʝʪʠʯʥʠʡ ʧʨʦʬʽʣʴ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʟʘ ʛʝʥʦʤ BoLA-DRB3. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʙʶʣʝʪʝʥʴ 

ɼʝʨʞʘʚʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʚʝʪʝʨʠʥʘʨʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʪʘ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ, 26(2), 23ï

32. https://doi.org/10.36359/scivp.2025-26-2.03 

 

3.2. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʜʦʩʣʽʜʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

 

3.2.1.  ʇʦʰʠʨʝʥʽʩʪʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʨʽʟʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ 

ɿ ʤʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ 

ʧʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʫ ʚ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ  ʪʘ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ.  

ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ ʤʘʩʪʠʪʦʤ ʚ ʋʢʨʘʾʥʽ ʭʚʦʨʽʻ ʤʘʡʞʝ ʢʦʞʥʘ ʪʨʝʪʷ ʤʦʣʦʯʥʘ 

ʢʦʨʦʚʘ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, 

ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ï 28,3%, ʟ ʢʣʽʥʽʯʥʦʶ 

ʬʦʨʤʦʶ ʧʝʨʝʙʽʛʫ 13,2%, ʘ ʩʫʙʢʣʽʥʽʯʥʦʶ ï 86,8% [211]. ɺʽʜ 20 ʜʦ 50% ʢʽʣʴʢʦʩʪʽ 

ʚʠʙʨʘʢʫʚʘʥʠʭ ʪʚʘʨʠʥ ʩʢʣʘʜʘʶʪʴ ʭʚʦʨʽ ʥʘ ʤʘʩʪʠʪ ʢʦʨʦʚʠ [60]. 

ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙ ʤʦʣʦʢʘ ʟ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʧʨʦʚʝʜʝʥʠʭ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʝʪʽʦʣʦʛʽʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʫ  ɼʅɼɯʃɼɺʉɽ ʧʦʢʘʟʘʣʠ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʜʦ ʱʦʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʤʘʩʪʠʪʽʚ ʢʦʨʽʚ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʟʨʦʩʪʘʥʥʷ ʂʉʂ ʚʽʜ 12,1% ʫ 2018 ʨ. ʜʦ 41,5% ʫ 2021 ʨ. ʅʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʂʉʂ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʢʦʨʽʚ ʽʟ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ (3,8% ʚʽʜ ʜʦʩʣʽʜʞʝʥʠʭ), ʈʽʚʥʝʥʩʴʢʦʾ (1,4%), ʇʦʣʪʘʚʩʴʢʦʾ (1,3%), 

ʽ ʍʘʨʢʽʚʩʴʢʦʾ (0,5%), ʚʽʜʧʦʚʽʜʥʦ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽʟ ʪʚʘʨʠʥʥʠʮʴʢʠʭ 

https://doi.org/10.3103/S0095452724060100
https://doi.org/10.37406/2706-9052-2023-1.29
https://doi.org/10.36359/scivp.2025-26-2.03
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ʛʦʩʧʦʜʘʨʩʪʚ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.3.5. ɿʘʛʘʣʦʤ ʟʥʘʯʝʥʥʷ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʠʤ ʨʽʚʥʝʤ, ʦʜʥʘʢ ʚʦʥʠ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʤʘʩʪʠʪʫ ʥʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ [81]. 

ɺʠʷʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʨʝʣʶʶʪʴ ʟ ʜʘʥʠʤʠ ʧʦʰʠʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ 

ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʚʠʨʦʙʥʠʢʘʭ ʤʦʣʦʢʘ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. ʊʘʢ 

ʫ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ ʽʟ ʩʝʢʨʝʪʫ ʭʚʦʨʠʭ ʯʚʝʨʪʦʢ ʚʠʤôʷ ʢʦʨʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʽʣʷʶʪʴʩʷ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Streptococcus (47,7%) ʪʘ Staphylococcus (45,5%), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʛʦʣʦʚʥʫ ʝʪʽʦʣʦʛʽʯʥʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ʊʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʷʚʥʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʟʤʽʰʘʥʦʾ ʝʪʽʦʣʦʛʽʾ (ʩʪʨʝʧʪʦʢʦʢʠ, 

ʩʪʘʬʽʣʦʢʦʢʠ, ʢʦʣʽʬʦʨʤʠ) ʚʽʜʧʦʚʽʜʥʦ ʚ 6,8 ʽ 8,3% ʚʠʧʘʜʢʽʚ [117]. 

ʊʘʙʣʠʮʷ 3.5 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʠʷʚʣʝʥʥʷ ʤʘʩʪʠʪʽʚ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ ʢʦʨʽʚ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 

ʧʝʨʽʦʜ 2018 ï 2022 ʨʨ. 
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ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 1798 - 26 34 5 - 2 - 

ʋʢʨʘʾʥʘ, ʚʩʴʦʛʦ 85578 90760 13004 14850 13178 414 1136 334 

 

ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʩʪʘʥʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʦʟʛʣʷʥʝʤʦ 

ʜʠʥʘʤʽʢʫ ʧʦʰʠʨʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ ʚ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 2024 ʽ 

2025 ʨʦʢʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʥʽ ʚ ʪʘʙʣ.3.6 ʦʪʨʠʤʘʥʦ ʟʘ ʟʚʽʪʘʤʠ ɻʦʣʦʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʚ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʨʦʟʨʘʭʫʥʢʠ 

ʯʘʩʪʢʠ ʦʙʩʪʝʞʝʥʠʭ ʢʦʨʽʚ ʽ ʯʘʩʪʦʪʘ ʤʘʩʪʠʪʽʚ ʨʦʟʨʘʭʦʚʘʥʽ ʘʚʪʦʨʦʤ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʫ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʜʘʥʠʭ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ. ɺ ʘʥʘʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ 

ʪʨʴʦʭ ʨʝʬʦʨʤʦʚʘʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ʟʘ 2021-2023 ʨʦʢʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʚʠʷʚʣʝʥʥʷ ʩʫʙʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ ʩʢʣʘʣʦ 28,9%, ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʨʦʢʘʭ: 2021 ï 
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31,7% 2022 ï 29,1% ʽ 2023 ï 28,0% [39]. ɺ ʽʥʰʽʡ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʢʦʨʽʚ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʽʣʦ 29,9%, ʘ ʢʣʽʥʽʯʥʠʡ ï 

20,8% ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʢʦʨʽʚ [36].  

ʊʘʙʣʠʮʷ 3.6 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2024 ï 2025 ʨʦʢʠ 

ʇʨʠʤʽʪʢʘ. ɺ ʨʷʜʢʫ çɺʩʴʦʛʦè ʯʘʩʪʦʪʘ ʤʘʩʪʠʪʽʚ ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʟʘ ʜʘʥʠʤʠ ɼʃ, ʷʢʽ 

ʥʘʜʘʣʠ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʘʩʪʠʪʫ  

 

ʅʘʟʚʘ ʜʽʣʴʥʠʯʥʦʾ 

ʣʽʢʘʨʥʽ (ɼʃ) 

ʆʙʣʽʢʦʚʘʥʦ 

ʢʦʨʽʚ 

ɼʦʩʣʽʜʞʝʥʦ 

ʢʦʨʽʚ ʥʘ 

ʉʂʄ 

ɺʠʷʚʣʝʥʦ 

ʭʚʦʨʠʭ  

ʢʦʨʽʚ  

ʏʘʩʪʢʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʨʽʚ, % 

ʏʘʩʪʦʪʘ 

ʤʘʩʪʠʪʽʚ, 

% 

ɼʽʣʴʥʠʯʥʽ ʣʽʢʘʨʥʽ 2024  2025  2024  2025  2024  2025  2024  2025  2024  2025  

ɹʽʣʦʛʽʨʩʴʢʘ ɼʃ 4095 4584 3444 3755 -  - 84,1 81,9 - - 

ɺʽʥʴʢʦʚʝʮʴʢʘ ɼʃ 844 782 568 538 80 85 67,3 68,8 14,1 15,8 

ɺʦʣʦʯʠʩʴʢʘ ɼʃ 2438 2315 1954 1950 368 338 80,1 84,2 18,8 17,3 

ɻʦʨʦʜʦʮʴʢʘ ɼʃ 893 908 756 830 65 72 84,7 91,4 8,6 8,7 

ɼʝʨʘʞʥʷʥʩʴʢʘ ɼʃ 745 816 669 734 195 245 89,8 90,0 29,1 33,4 

ɼʫʥʘʻʚʝʮʴʢʘ ɼʃ 944 998 704 738 159 121 74,6 73,9 22,6 16,4 

ɯʟʷʩʣʘʚʩʴʢʘ ɼʃ 1125 1144 974 1050 160 178 86,6 91,8 16,4 17,0 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʘ ɼʃ 288 314 222 255 47 -  77,1 81,2 21,2 - 

ʂʨʘʩʠʣʽʚʩʴʢʘ ɼʃ 2033 1951 1636 1604 329 346 80,5 82,2 20,1 21,6 

ʃʝʪʠʯʽʚʩʴʢʘ ɼʃ 506 521 455 439 81 42 89,9 84,3 17,8 9,6 

ʅʦʚʦʫʰʠʮʴʢʘ ɼʃ 7 6 7 6 -  -  100 100 - - 

ʇʦʣʦʥʩʴʢʘ ɼʃ 766 766 622 612 145 170 81,2 79,9 23,3 27,8 

ʉʣʘʚʫʪʩʴʢʘ ɼʃ 1660 1743 1376 1406 435 485 82,9 80,7 31,6 34,5 

ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʘ ɼʃ 1518 1703 1354 1547 249 244 89,2 90,8 18,4 15,8 

ʉʪʘʨʦʩʠʥʷʚʩʴʢʘ ɼʃ 570 584 468 490 57 80 82,1 83,9 12,2 16,3 

ʊʝʦʬʽʧʦʣʴʩʴʢʘ ɼʃ 3541 3339 2549 2927 174 100 72,0 87,7 6,8 3,4 

ʍʤʝʣʴʥʠʮʴʢʘ ɼʃ 2934 3350 2080 2986 79 42 70,9 89,1 3,8 1,4 

ʏʝʤʝʨʦʚʝʮʴʢʘ ɼʃ 1800 2097 1610 1675 28 -  89,4 79,9 1,7 - 

ʐʝʧʝʪʽʚʩʴʢʘ ɼʃ 1606 1667 830 1330 28 40 51,7 79,8 3,4 3,0 

ʗʨʤʦʣʠʥʝʮʴʢʘ ɼʃ 126 142 88 97  -  - 69,8 68,3 - - 

ɺʩʴʦʛʦ: 28439 29730 22366 24969 2679 2588 78,6 84,0 15,9 16,1 
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ɿʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʤʘʩʪʠʪʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʚʦʤʘ ʬʘʢʪʦʨʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʚ 

ʪʘʙʣʠʮʽ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʤʘʩʪʠʪʽʚ ʚʽʜ ɹʽʣʦʛʽʨʩʴʢʦʾ ɼʃ ʟ 

ʧʨʦʚʽʜʥʦʛʦ ʨʘʡʦʥʫ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʤʦʣʦʢʘ ʚ ʦʙʣʘʩʪʽ, ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘʡʙʽʣʴʰʽ ʡʦʛʦ ʚʠʨʦʙʥʠʢʠ, ʟʦʢʨʝʤʘ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʽ ʬʽʣʽʷ çʈʽʜʥʠʡ 

ʢʨʘʡè ʇʨɸʊ çɿʝʨʥʦʧʨʦʜʫʢʪ ʄʍʇ, ʱʦ ʩʢʣʘʣʦ 14,4 ʽ 15,4% ʧʦ ʨʦʢʘʤ ʟʚʽʪʫ.  

ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʜʝʬʦʨʤʫʻ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʚʢʘʟʫʻ ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʡ. ʇʦ-ʜʨʫʛʝ, ʟʥʘʯʥʦ 

ʧʦʣʽʧʰʠʚʩʷ ʚʠʨʦʙʥʠʯʠʡ ʤʝʥʝʜʞʤʝʥʪ ʤʦʣʦʯʥʠʭ ʬʝʨʤ ʦʙʣʘʩʪʽ, ʭʦʯʘ ʫ ʨʷʜʽ ʨʘʡʦʥʽʚ, 

ʜʝ ʨʝʻʩʪʨʫʚʘʚʩʷ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʧʦʥʘʜ 30%), ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʢʦʨʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɿʘ ʜʘʥʠʤʠ ʩʘʡʪʫ Agravery 

ʧʦʧʨʠ ʩʢʣʘʜʥʽ ʫʤʦʚʠ, ʫʢʨʘʾʥʩʴʢʽ ʬʝʨʤʠ ʧʨʦʜʦʚʞʫʶʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʚʨʘʞʘʶʯʫ 

ʩʪʽʡʢʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʽ ʧʨʘʛʥʝʥʥʷ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʉʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2025 

ʨʦʢʫ ʩʝʨʝʜʥʽʡ ʥʘʜʽʡ ʥʘ ʢʦʨʦʚʫ ʟʘ ʨʽʢ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʩʪʘʥʦʚʠʚ 8167 ʢʛ ʥʘ 

ʦʜʥʫ ʛʦʣʦʚʫ, ʱʦ ʥʘ 20% ʙʽʣʴʰʝ, ʥʽʞ ʫ 2021 ʨʦʮʽ (https://agravery.com/uk/posts/show/ 

nazvano-20-najproduktivnisih-molocnih-ferm-ukraini-v-2025-roci). 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟʘ 2021-2025 ʨʨ. ʱʦʜʦ ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʠʭ ʬʦʨʤ 

ʧʨʠʭʦʚʘʥʦʛʦ ʤʘʩʪʠʪʫ, ʚʠʢʦʥʘʥʘ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ PAST ʜʣʷ 20 ʜʽʣʴʥʠʯʥʠʭ 

ʣʽʢʘʨʝʥʴ, ʧʦʢʘʟʘʣʘ ʚʠʩʦʢʫ ʤʽʞʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ, ʷʢʠʡ ʫ ʚʩʽ 

ʨʦʢʠ ʧʝʨʝʚʠʱʫʚʘʚ 70%. ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʙʫʣʘ ʥʝʩʪʽʡʢʦʶ: ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 2025 ʨʦʮʽ (12,1), ʘ ʤʘʢʩʠʤʘʣʴʥʝ ï ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ (13,5), 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʨʝʛʽʦʥʽ. 

ʋ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʠʭ ʪʝʥʜʝʥʮʽʡ ʟʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʯʘʩʪʢʠ ʚʠʷʚʣʝʥʠʭ 

ʤʘʩʪʠʪʽʚ ʫ 2021-2025 ʨʨ. ɼʫʥʘʻʚʝʮʴʢʘ ɼʃ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 6 ʤʽʩʮʽ ʩʝʨʝʜ 20 

ʣʽʢʘʨʝʥʴ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʛʨʫʧʫ ʛʦʩʧʦʜʘʨʩʪʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʰʥʴʦʛʦ ɼʫʥʘʻʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʟ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ 

ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʦʶ ʜʠʥʘʤʽʢʦʶ. 
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3.2.2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʫ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʦʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʊʆɺ ʽʤʝʥʽ 

ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʧʨʦ ʩʪʘʥ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʤʘʩʪʠʪʦʤ ʟʘ ʧʝʨʽʦʜ ʟ 2023 ʧʦ 2025 ʨʦʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʢʠ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ.3.7.  

ɸʥʘʣʽʟ ʪʘʙʣʠʮʽ ʧʦʢʘʟʘʚ ʩʪʘʣʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʜʽʡʥʦʛʦ 

ʩʪʘʜʘ ʥʘ 5,7%. ʏʘʩʪʢʘ ʦʙʩʪʝʞʝʥʠʭ ʢʦʨʽʚ ʙʫʣʘ ʚʠʩʦʢʦʶ, ʫ ʩʝʨʝʜʥʴʦʤʫ 92,8%, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʜʦʟʚʦʣʷʻ ʚʚʘʞʘʪʠ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. 

ʊʘʙʣʠʮʷ 3.7 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʚ ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ  

ʚ 2023-2025 ʨʦʢʘʭ 

ʈʦʢʠ 

ɼʽʡʥʝ ʩʪʘʜʦ 

(ʛʦʣʽʚ) / 

ʦʙʩʪʝʞʝʥʦ 

ʢʦʨʽʚ, % 

ʍʚʦʨʽ ʥʘ 

ʤʘʩʪʠʪ 

ʌʦʨʤʠ ʤʘʩʪʠʪʽʚ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʛʦʣʽʚ % ʛʦʣʽʚ % ʛʦʣʽʚ % ʛʦʣʽʚ % 

2023 157 91,1 59 37,6 42 26,8 17 10,8 

2024 151 94,7 54 35,8 38 25,2 16 10,6 

2025 148 92,6 52 35,1 36 24,3 16 10,8 

ʉʝʨʝʜʥʻ ʟʘ 3 ʨʦʢʠ 152 92,8 55 36,2 38,7 25,4 16,3 10,7 

 

ʂʽʣʴʢʽʩʪʴ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ, ʤʘʣʘ ʚʠʨʘʞʝʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʥʘ 11,9% ʫ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʪʘ ʥʘ 2,5%, ʫ ʚʽʜʥʦʩʥʦʤʫ. ʉʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʘ ʪʨʠ ʨʦʢʠ ʩʪʘʥʦʚʠʚ 36,2%, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʩʪʠʪ ʷʢ ʧʦʰʠʨʝʥʫ ʧʘʪʦʣʦʛʽʶ ʚ ʩʪʘʜʽ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʣʘ ʩʫʙʢʣʽʥʽʯʥʘ ʬʦʨʤʘ, ʯʘʩʪʢʘ ʷʢʦʛʦ 

ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʷ. ɿʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʟʘ 

ʪʨʠ ʨʦʢʠ ʩʢʣʘʣʦ 14,3%, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʫ, ʘʣʝ ʧʦʚʽʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʚʠʤôʷ ʫ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʂʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ 
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ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʤʘʡʞʝ ʥʝʟʤʽʥʥʠʤ ʨʽʚʥʝʤ ʟ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ 10,7%. ʎʝ  

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʨʘʞʝʥʦʾ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʪʘ 

ʤʦʞʣʠʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʯʘʩʪʠʥʠ ʩʫʙʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʢʣʽʥʽʯʥʽ. 

ʈʦʟʧʦʜʽʣ ʩʫʙʢʣʽʥʽʯʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʦʨʤ ʤʘʩʪʠʪʫ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʥʦʛʦ ʯʠʥʥʠʢʘ (ʨʠʩ.3.3). ʇʽʢʦʚʽ ʟʥʘʯʝʥʥʷ ʧʘʪʦʣʦʛʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ɯ ʢʚʘʨʪʘʣʽ, ʪʦʜʽ ʷʢ ʥʘʡʥʠʞʯʽ ï ʫ ɯɯɯ, ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʫ 2,5-3 ʨʘʟʠ. 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ ʜʘʥʠʭ ʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʣʠ 

ʈʠʩ.3.3. ʇʦʢʚʘʨʪʘʣʴʥʘ ʜʠʥʘʤʽʢʘ ʤʘʩʪʠʪʽʚ ʟ ʨʽʟʥʠʤʠ 

ʬʦʨʤʘʤʠ ʧʝʨʝʙʽʛʫ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ 
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ʭʦʣʦʜʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ. ɿʦʢʨʝʤʘ, ʥʘ ʧʽʚʨʽʯʥʠʡ ʧʝʨʽʦʜ ʟ 15 ʞʦʚʪʥʷ ʜʦ 15 ʢʚʽʪʥʷ 

ʧʨʠʧʘʜʘʣʦ ʜʦ 70 % ʫʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʧʘʪʦʣʦʛʽʾ ʚʠʤôʷ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʥʝʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ ʬʝʨʤʠ, ʟʦʢʨʝʤʘ 

ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʪʘ ʧʦʛʘʥʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʶʪʴ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ, ʟʙʽʣʴʰʫʶʯʠ ʯʘʩʪʦʪʫ ʤʘʩʪʠʪʫ. 

 ʍʦʣʦʜʥʝ, ʚʦʣʦʛʝ ʟʠʤʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʣʠʢʘʻ ʩʪʨʝʩ, ʷʢʠʡ ʧʨʠʛʥʽʯʫʻ 

ʽʤʫʥʥʫ ʬʫʥʢʮʽʶ ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʨʠʟʠʢʫ ʟʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʜʦ 

63,8%) ʚʟʠʤʢʫ.  ɺʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ (ʚʠʱʝ ʥʦʨʤʠ ʥʘ 6,6-9,6%) ʪʘ ʥʠʟʴʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʥʠʞʯʝ 5ÁC) ʟʙʽʣʴʰʫʶʪʴ ʯʘʩʪʦʪʫ 

ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ, ʩʧʨʠʷʶʯʠ ʨʦʩʪʫ ʙʘʢʪʝʨʽʡ ʫ ʧʽʜʩʪʠʣʮʽ ʪʘ ʟʙʽʣʴʰʝʥʥʶ 

ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ [58]. 

ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 3.7, ʫ 2025 ʨʦʮʽ ʚʠʷʚʠʣʠ 36 ʚʠʧʘʜʢʽʚ ʩʫʙʢʣʽʥʽʯʥʦʛʦ 

ʪʘ 16 ʚʠʧʘʜʢʽʚ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ. ʈʦʟʧʦʜʽʣ ʦʙʦʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.4. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʫ ʯʘʩʪʦʪʫ ʤʘʩʪʠʪʽʚ 

ʫ ʪʚʘʨʠʥ ʪʨʝʪʴʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ ʣʘʢʪʘʮʽʾ, ʟ ʨʽʚʥʝʤ ʽʥʬʽʢʫʚʘʥʥʷ ʧʦʥʘʜ 30%, ʪʦʜʽ ʷʢ ʫ 

ʈʠʩ.3.4. ʈʦʟʧʦʜʽʣ ʬʦʨʤ ʤʘʩʪʠʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʣʘʢʪʘʮʽʾ ʢʦʨʽʚ ʫ 2025 ʨ. 
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ʽʥʰʽ ʧʝʨʽʦʜʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʽʚ ʫ ʩʪʘʜʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʠʞʯʽ 

ʟʥʘʯʝʥʥʷ. ɼʦ ʪʨʝʪʴʦʾ ʣʘʢʪʘʮʽʾ ʢʦʨʦʚʠ ʯʘʩʪʦ ʜʦʩʷʛʘʶʪʴ ʧʽʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ. 

ʌʽʟʽʦʣʦʛʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʟʥʘʯʥʦʾ ʤʦʣʦʢʦʚʽʜʜʘʯʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʪʝʥʮʽʡʥʠʤ 

ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʤ ʨʫʙʮʶʚʘʥʥʷʤ ʚʠʤʝʥʽ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʮʠʢʣʽʚ ʣʘʢʪʘʮʽʾ ʟʥʠʞʫʻ 

ʽʤʫʥʽʪʝʪ ʜʦ ʽʥʬʝʢʮʽʡ [175]. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʥʘʩʪʫʧʥʽ ʬʦʨʤʠ ʡʦʛʦ ʧʝʨʝʙʽʛʫ (ʪʘʙʣ.3.8).  

ʋ ʨʦʟʨʽʟʽ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʫʤʘʨʥʦ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 49 

ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʫ 2023 ï 17, ʘ ʚ 2024 ʪʘ 2025 ʨʦʢʘʭ ï ʧʦ 16 

ʚʠʧʘʜʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʫ ʩʪʘʜʽ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʊʘʙʣʠʮʷ 3.8 

ʌʦʨʤʠ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʊʆɺ ʽʤ. ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʌʦʨʤʘ ʤʘʩʪʠʪʫ 
2023 ʨ. 2024 ʨ. 2025 ʨ. ɺʩʴʦʛʦ 

n % n % n % n % 

ʉʝʨʦʟʥʘ 4 23,5 3 18,8 2 12,5 9 18,4 

ʂʘʪʘʨʘʣʴʥʘ 9 52,9 10 62,5 11 68,7 30 61,2 

ɻʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʘ 4 23,5 3 18,8 3 18,8 10 20,4 

ɺʩʴʦʛʦ 17 100 16 100 16 100 49 100 

 

ʉʝʨʝʜ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʝʨʝʚʘʞʘʣʘ ʢʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ ʤʘʩʪʠʪʫ, ʥʘ ʷʢʫ 

ʧʨʠʧʘʜʘʣʦ 30 ʚʠʧʘʜʢʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 61,2% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʋ ʜʠʥʘʤʽʮʽ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʮʽʻʾ ʬʦʨʤʠ: ʟ 52,9% ʫ 2023 

ʨʦʮʽ, ʜʦ 62,5% ʫ 2024 ʨʦʮʽ ʪʘ 68,7% ʫ 2025 ʨʦʮʽ. ɻʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ 

ʤʘʩʪʠʪʫ ʙʫʣʘ ʜʨʫʛʦʶ ʟʘ ʯʘʩʪʦʪʦʶ ʚʠʷʚʣʝʥʥʷ ï 10 ʚʠʧʘʜʢʽʚ (20,4%). ʅʘ ʧʝʨʰʠʡ 

ʨʽʢ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʣʘ 23,5%, ʟ ʧʦʜʘʣʴʰʦʶ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʥʘ ʨʽʚʥʽ 

18,8% ʫ 2024 ʽ 2025 ʨʦʢʘʭ. 

ʉʝʨʦʟʥʫ ʬʦʨʤʫ ʤʘʩʪʠʪʫ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 9 ʢʦʨʽʚ (18,4%), ʟ ʪʝʥʜʝʥʮʽʻʶ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʟ 23,5% ʫ 2023 ʨʦʮʽ ʜʦ 18,8% ʪʘ 12,5% ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ.  
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʚ 

ʘʛʨʦʬʦʨʤʫʚʘʥʥʽ ʧʝʨʝʚʘʞʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʘʥʥʽ ʪʘ ʧʨʠʭʦʚʘʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ, ʪʦʜʽ 

ʷʢ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʩʪʘʣʦʤʫ ʨʽʚʥʽ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʘʪʦʣʦʛʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ.  

ʆʪʞʝ, ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫʧʨʦʜʦʚʞ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʜʦʤʽʥʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ 

ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʨʦʩʪʘʥʥʷ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʝʨʝʭʽʜ 

ʧʦʯʘʪʢʦʚʠʭ ʬʦʨʤ ʟʘʧʘʣʝʥʥʷ ʫ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʘʙʦ ʧʨʦ ʚʧʣʠʚ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʧʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʦʟʥʦʾ ʬʦʨʤʠ, ʽʤʦʚʽʨʥʦ, 

ʟʫʤʦʚʣʝʥʝ ʷʢ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʪʘʢ ʽ ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʩʠʩʪʝʤʠ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʩʪʠʪʫ ʚ ʩʪʘʜʽ. 

ɺʠʩʥʦʚʦʢ. 

ʈʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʫ ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʚ 2023-2025 ʨʨ. ʤʘʚ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 36,2% ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʫʙʢʣʽʥʽʯʥʦʾ 

ʬʦʨʤʠ (25,4%) ʥʘʜ ʢʣʽʥʽʯʥʦʶ (10,7%). ɺ ʜʠʥʘʤʽʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ 

ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 11,9%, ʪʦʜʽ ʷʢ ʧʦʰʠʨʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ ʩʪʘʙʽʣʽʟʫʚʘʣʦʩʴ. ʋ ʩʪʨʫʢʪʫʨʽ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʜʦʤʽʥʫʚʘʣʘ ʢʘʪʘʨʘʣʴʥʘ 

ʬʦʨʤʘ 61,2%. 

 

3.3. ɽʪʽʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ 

ʢʦʨʽʚ  

ʋ ʤʝʞʘʭ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ 20 

ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ, ʚʽʜʽʙʨʘʥʠʭ ʚʽʜ ʢʦʨʽʚ ʽʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʷʢʦʛʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 43 ʝʧʽʟʦʦʪʠʯʥʠʭ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʪʘʙʣ. 3.9). ɸʥʘʣʽʟ 

ʤʽʢʨʦʙʥʦʛʦ ʧʝʡʟʘʞʫ ʧʦʢʘʟʘʚ, ʱʦ ʚʠʜʽʣʝʥʘ ʤʽʢʨʦʬʣʦʨʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 

ʟʥʘʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ ʧʦʣʽʤʽʢʨʦʙʥʠʤ ʭʘʨʘʢʪʝʨʦʤ. ʋ ʩʪʨʫʢʪʫʨʽ 

ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʜʦʤʽʥʫʶʯʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʣʠ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ, 

ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ 37,2%, Escherichia coli ï 20,9 % ʪʘ Staphylococcus aureus ï 
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16,7%. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʟʦʣʴʦʚʘʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʬʫʥʢʮʽʦʥʫʚʘʣʠ ʫ ʩʢʣʘʜʽ ʤʽʢʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʧʦʪʝʥʮʽʡʥʠʡ ʩʠʥʝʨʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʧʝʨʝʙʽʛ ɯʄɯ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ. 

ʄʦʥʦʢʫʣʴʪʫʨʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʢʣʘʜʥʠʡ 

ʝʪʽʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʤʘʩʪʠʪʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʜʦʤʽʥʫʚʘʥʥʽ ʧʘʪʦʛʝʥʥʠʭ 

ʪʘ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɿʦʢʨʝʤʘ, ʟʘ ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʤʘʩʪʠʪʫ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʝʪʽʦʣʦʛʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʽʛʨʘʚʘʣʠ Staphylococcus aureus (21,9%) 

ʪʘ Escherichia coli (19,5%), ʱʦ ʟʫʤʦʚʣʶʚʘʣʦ ʨʦʟʚʠʪʦʢ ʚʠʨʘʞʝʥʦʾ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʪʘ ʧʦʨʫʰʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ [32, 175]. 

ʊʘʙʣʠʮʷ 3.9  

ʆʙʩʽʤʝʥʽʥʥʷ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʧʨʠ ʨʽʟʥʠʭ ʬʦʨʤʘʭ 

ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʌʦʨʤʘ ʤʘʩʪʠʪʫ 

ʩʫʙʢʣʽʥʽʯʥʘ 

 (n = 20) 

ʢʘʪʘʨʘʣʴʥʘ 

 (n = 12) 

ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʘ 

 (n = 8) 

ʢʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 
% 

ʢʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 
% 

ʢʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 
% 

Staphylococcus aureus 7 16,7 9 21,9 4 14,8 

ʂʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ 
ʩʪʘʬʽʣʦʢʦʢʠ (CoNS) 

16 37,2 8 19,5 3 11,1 

Streptococcus agalactiae - - 1 2,4 5 18,5 

Streptococcus pyogenes 2 4,7 4 9,8 4 14,8 

Streptococcus uberis  3 6,9 3 7,3 2 7,4 

Escherichia ʩoli 9 20,9 8 19,5 4 14,8 

Pseudomonas aeruginosa - - 3 7,3 2 7,4 

ɯʥʰʽ 6 14,0 5 12,1 3 11,1 

 

ʋ ʚʠʧʘʜʢʘʭ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʤʘʩʪʠʪʫ ʤʽʢʨʦʙʥʠʡ ʩʧʝʢʪʨ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ Streptococcus agalactiae (18,5%), ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʡʦʛʦ ʚʠʩʦʢʫ ʧʘʪʦʛʝʥʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʽʥʜʫʢʫʚʘʪʠ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫʩʢʣʘʜʥʶʚʘʣʠ Streptococcus 
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pyogenes (14,8%) ʪʘ Escherichia coli (14,8%), ʷʢʽ ʩʧʨʠʷʣʠ ʧʦʛʣʠʙʣʝʥʥʶ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʚʠʪʢʫ ʥʝʢʨʦʪʠʯʥʠʭ ʫʨʘʞʝʥʴ. Staphylococcus aureus 

ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʫ ʧʦʣʦʚʠʥʽ ʟ 8 ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ 

ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʛʨʝʩʽ ʪʷʞʢʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ, ʟʦʢʨʝʤʘ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʭ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʫʩʢʣʘʜʥʝʥʥʽ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʯʘʩʪʝ ʚʠʜʽʣʝʥʥʷ Pseudomonas 

aeruginosa (7,4%) ʟʘ ʛʥʽʡʥʦ ʾʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦ ʟʨʽʚʥʷʥʥʶ ʟ ʽʥʰʠʤʠ 

ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ, ʦʩʢʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʘʥʠʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʥʘʙʫʚ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʩʪʠʥʥʦʛʦ ʧʘʪʦʛʝʥʘ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ 

ʤʘʩʪʠʪ, Staphylococcus aureus ̔ ʟʦʣʶʚʘʣʠ ʫ 18% ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ, ʪʦʜʽ ʷʢ 

ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʫ 24,3% ʚʠʧʘʜʢʽʚ (ʨʠʩ. 3.5).  

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʨʦʜʫ Streptococcus ʧʝʨʝʚʘʞʥʦ ʚʠʜʽʣʷʣʠʩʷ ʟʘ ʢʣʽʥʽʯʥʦ 

ʚʠʨʘʞʝʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ 

ʤʘʩʪʠʪʫ. ɺʦʜʥʦʯʘʩ Escherichia coli ʙʫʣʘ ʧʨʠʩʫʪʥʷ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘ ʚʩʽʭ ʬʦʨʤ 

ʤʘʩʪʠʪʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʫʥʽʚʝʨʩʘʣʴʥʫ ʫʯʘʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʈʠʩ.3.5. ʄʽʢʨʦʙʥʠʡ ʧʨʦʬʽʣʴ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ 
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ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʪʘ ʧʦʣʽʤʽʢʨʦʙʥʠʡ ʭʘʨʘʢʪʝʨ ʝʪʽʦʣʦʛʽʾ ʤʘʩʪʠʪʫ 

ʢʦʨʽʚ ʪʘ ʜʦʚʦʜʷʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʅʘʤʠ ʧʝʨʝʚʽʨʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʽʟʦʣʷʪʽʚ Staphylococcus aureus (n = 

20) ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ʤʝʪʦʜʦʤ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨ 

(Kirby-Bauer). ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʧʨʝʧʘʨʘʪʠ ʟ ʚʠʩʦʢʦʶ 

ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʦʮʽʥʠʪʠ ʧʦʰʠʨʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ  (ʨʠʩ.3.6). 
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ʅʘʡʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʽ ʢʫʣʴʪʫʨʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʫ ʧʦʢʘʟʘʣʠ 

ʜʦ ɸʤʦʢʩʠʮʠʣʽʥʫ (90%), ʎʝʬʦʢʩʠʪʠʥʫ, ɽʥʨʦʬʣʦʢʩʘʮʠʥʫ (85%) ʪʘ 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥʫ (80%).  ɼʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘʢʠʭ, ʷʢ ʎʝʬʘʣʦʪʽʥ,  

ɽʨʠʪʨʦʤʽʮʠʥ, ʂʘʥʘʤʽʮʠʥ, ʅʽʪʨʦʬʫʨʘʥʪʦʾʥ, ʅʦʚʦʙʽʦʮʠʥ ʝʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ 

Staphylococcus aureus  ʙʫʣʠ ʯʫʪʣʠʚʽ ʚ ʤʝʞʘʭ 60-75%. ɼʦ ʽʥʰʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʥʘʤʠ ʘʥʪʠʙʽʦʪʠʢʽʚ (ɸʤʽʢʘʮʠʥ, ʂʘʨʙʝʥʽʮʠʣʽʥ, ʆʢʩʠʪʝʪʨʘʮʠʢʣʽʥ, ʉʪʨʝʧʪʦʤʽʮʠʥ, 

ʊʝʪʨʘʮʠʢʣʽʥ, ɺʘʥʢʦʤʽʮʠʥ) ʦʪʨʠʤʘʥʽ ʢʫʣʴʪʫʨʠ ʟʙʫʜʥʠʢʘ ʧʨʦʷʚʠʣʠ ʧʦʤʽʨʥʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ. 

 

ɺʠʩʥʦʚʢʠ. 

1. ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʣʦʢʘ ʟʘʩʚʽʜʯʠʣʦ ʧʦʣʽʤʽʢʨʦʙʥʠʡ ʭʘʨʘʢʪʝʨ 

ʝʪʽʦʣʦʛʽʾ ʽʥʪʨʘʤʘʤʘʨʥʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʾʾ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʤʽʢʨʦʙʥʦʛʦ 

ʩʢʣʘʜʫ ʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʨʠ ʩʫʙʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦʤʽʥʫʚʘʣʠ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ (37,2%), Escherichia 

coli (20,9%) ʪʘ Staphylococcus aureus (16,7%), ʟʘ ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʧʨʦʚʽʜʥʠʤʠ 

ʟʙʫʜʥʠʢʘʤʠ ʙʫʣʠ Staphylococcus aureus (21,9%) ʽ Escherichia coli (19,5%), ʘ ʟʘ 

ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʾ  ʬʦʨʤʠ ʟʨʦʩʣʘ ʝʪʽʦʣʦʛʽʯʥʘ ʟʥʘʯʫʱʽʩʪʴ Streptococcus agalactiae 

(18,5%) ʪʘ ʘʩʦʮʽʡʦʚʘʥʠʭ ʩʪʨʝʧʪʦʢʦʢʽʚ (ʜʦ 18,5%).  

2. ɸʥʘʣʽʟʦʤ ʘʥʪʠʙʽʦʪʠʢʦʯʫʪʣʠʚʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʤʦʢʩʠʮʠʣʽʥʫ (90%), ʮʝʬʪʽʦʬʫʨʫ ʮʝʬʦʢʩʠʪʠʥʫ ʪʘ ʬʪʦʨʭʽʥʦʣʦʥʽʚ (80-85%) ʜʦ 

Staphylococcus aureus ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʤʽʨʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ ʜʦ 30% ʟʘʩʪʦʩʦʚʘʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʩʪʘʪʪʽ: 

1. ɹʘʥʜʫʨʘ, ɺ. ɺ., & ʉʫʧʨʦʚʠʯ, T. M. (2026). ʇʘʨʘʪʠʧʦʚʽ ʯʠʥʥʠʢʠ ʤʘʩʪʠʪʫ 

ʢʦʨʽʚ ʚ ʫʤʦʚʘʭ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʦʜʽʣʴʩʴʢʠʡ ʚʽʩʥʠʢ: ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʝʭʥʽʢʘ, ʝʢʦʥʦʤʽʢʘ, (50). ʉ.282-288   DOI 

https://doi.org/10.37406/2706-9052-2026-1-39   

 

 

https://doi.org/10.37406/2706-9052-2026-1-39
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3.4. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʡ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 

 

3.4.1. ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3  

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟôʷʩʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ 

ʟʘ ʨʽʟʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ  ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʢʦʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʷʚʥʦʩʪʽ ʚ ʾʭʥʴʦʤʫ ʛʝʥʦʪʠʧʽ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʤʠ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʘʣʝʣʽ, ʥʘ ʷʢʽ ʜʦʮʽʣʴʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʜʣʷ 

ʩʧʨʠʡʥʷʪʣʠʚʠʭ ʜʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʘʣʝʣʴ BoLA-DRB3.2*26  (ʦʩʥʦʚʥʠʡ ʚʘʨʽʘʥʪ) ʽ *24 

(ʜʦʜʘʪʢʦʚʠʡ ʚʘʨʽʘʥʪ), ʘ ʜʣʷ ʩʪʽʡʢʠʭ ï ʘʣʝʣʴ *28 (ʜʠʚ. ʨʦʟʜʽʣ 3.1.3).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 

ʚʩʪʘʥʦʚʣʝʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʛʝʥʦʪʠʧʠ 52 ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʢʦʨʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʩʬʦʨʤʦʚʘʥʦ 4 ʛʨʫʧʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ. ʉʝʨʝʜ 26 ʪʚʘʨʠʥ, ʩʭʠʣʴʥʠʭ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 18 ʢʦʨʽʚ, ʟ ʷʢʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʞʢʦʩʪʽ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʬʦʨʤʫʚʘʣʠ ʪʨʠ ʛʨʫʧʠ: ʟ ʛʦʩʪʨʦʶ ʢʘʪʘʨʘʣʴʥʦʶ (ʪʘʙʣ.3.10) 

ʪʘ ʛʥʽʡʥʦ - ʢʘʪʘʨʘʣʴʥʦʶ (ʪʘʙʣ.3.11) ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ, ʘ ʪʘʢʦʞ ʽʟ ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʪʘʙʣ.3.12).  

ʇʦʜʽʣ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ ʥʘ ʛʦʩʪʨʫ ʢʘʪʘʨʘʣʴʥʫ ʪʘ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʫ 

ʜʦʟʚʦʣʠʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʨʢʝʨʥʠʭ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʧʦʚôʷʟʘʥʠʭ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʇʝʨʰʘ ʛʨʫʧʘ ʢʦʨʽʚ ʽʟ ʛʦʩʪʨʦʶ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʚʢʣʶʯʘʣʘ 

ʪʚʘʨʠʥ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʫʨʘʞʝʥʘ ʯʘʩʪʢʘ ʚʠʤôʷ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ, ʛʘʨʷʯʘ, 

ʙʦʣʶʯʘ. ɺ ʪʦʚʱʽ ʯʘʩʪʢʠ ʧʨʦʤʘʮʫʚʘʣʦʩʷ 1 ï 2 ʱʽʣʴʥʠʭ ʚʫʟʣʠ. ʄʦʣʦʢʦ  ʙʫʣʦ 

ʚʦʜʷʥʠʩʪʝ, ʤʽʩʪʠʣʦ ʧʣʘʩʪʽʚʮʽ ʪʘ ʟʛʫʩʪʢʠ ʢʘʟʝʾʥʫ. ʋ 12 ʚʽʜʽʙʨʘʥʠʭ ʢʦʨʽʚ 4 ʪʚʘʨʠʥʠ 

ʤʘʣʠ ʚ ʛʝʥʦʪʠʧʽ ʘʣʝʣʴ BoLA-DRB3.2*26 ʽ  ʪʨʠ ï ʘʣʝʣʴ *24.  

ʋ ʜʨʫʛʫ ʛʨʫʧʫ ʚʽʜʽʙʨʘʥʦ ʢʦʨʽʚ ʟ ʛʦʩʪʨʦʶ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʶ  ʬʦʨʤʦʶ 

ʤʘʩʪʠʪʫ, ʫ ʷʢʠʭ ʨʝʻʩʪʨʫʚʘʣʠ ʚʠʨʘʞʝʥʽ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʟʘʧʘʣʝʥʥʷ, ʟʦʢʨʝʤʘ:  

ʟʘʛʘʣʴʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʪʚʘʨʠʥʠ, ʟʥʠʞʝʥʥʷ ʘʧʝʪʠʪʫ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 

ʜʦ 410ʉ, ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʤʦʣʦʢʦʫʪʚʦʨʝʥʥʷ. ʋʨʘʞʝʥʘ ʯʘʩʪʢʘ ʚʠʤôʷ ʟʙʽʣʴʰʝʥʘ ʚ 
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ʦʙôʻʤʽ, ʧʦʯʝʨʚʦʥʽʣʘ, ʥʘʧʨʫʞʝʥʘ, ʛʘʨʷʯʘ, ʙʦʣʶʯʘ. ʃʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʟʙʽʣʴʰʝʥʽ. ɿ 

ʫʨʘʞʝʥʦʾ ʯʘʩʪʢʠ ʤʦʣʦʢʦ ʥʝ ʚʠʜʽʣʷʣʦʩʷ, ʘʙʦ ʩʝʢʨʝʪ ʙʫʚ ʞʦʚʪʠʡ ʟ ʯʝʨʚʦʥʫʚʘʪʠʤ 

ʚʽʜʪʽʥʢʦʤ, ʟ ʟʛʫʩʪʢʘʤʠ ʢʘʟʝʾʥʫ. ʋ ʜʚʦʭ ʪʚʘʨʠʥ ʙʫʚ ʧʨʠʩʫʪʥʽʤ ʤʘʨʢʝʨʥʠʡ ʘʣʝʣʴ 

BoLA-DRB3.2*26 ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ. ʆʜʥʘ ʽʟ ʢʦʨʽʚ (ʚʫʰʥʘ ʙʠʨʢʘ ˉ 2104) 

ʚʟʘʛʘʣʽ ʤʘʣʘ ʛʦʤʦʟʠʛʦʪʥʠʡ ʚʘʨʽʘʥʪ DRB3.2*24/*24.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʛʝʥʦʪʠʧʫ ʫ 10 ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ  ʪʚʘʨʠʥ ʪʘʢʦʞ ʧʨʦʷʚʠʣʠʩʷ ʘʣʝʣʽ BoLA-DRB3.2*26 ʽ 

*24, ʚ ʽʥʰʠʭ 4 ʢʦʨʽʚ ʙʫʣʠ ʧʨʠʩʫʪʥʽ çʥʝʡʪʨʘʣʴʥʽè ʘʣʝʣʽ, ʷʢʽ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʥʝ ʧʨʦʷʚʠʣʠ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʚôʷʟʢʫ ʥʽ ʟ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ, ʥʽ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʤʘʩʪʠʪʫ, ʪʘ ʫ ʛʝʥʦʪʠʧʽ ʦʜʥʽʻʾ ʢʦʨʦʚʠ ʧʨʦʷʚʠʣʠʩʷ ʦʜʥʦʯʘʩʥʦ ʘʣʝʣʽ BoLA-

DRB3.2*26 ʽ *28 ʟ ʧʨʦʪʠʣʝʞʥʠʤʠ ʘʩʦʮʽʘʮʽʷʤʠ. 

ʊʘʙʣʠʮʷ 3.10  

ɸʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʫ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ (n = 12) 

ʇʨʠʤʽʪʢʘ. ʅʫʤʝʨʘʮʽʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚ ʤʝʞʘʭ ʜʦʙʽʨʢʠ ʭʚʦʨʠʭ ʢʦʨʽʚ 

 

ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʚʠʧʘʜʢʦʚʦʛʦ (ʩʪʦʭʘʩʪʠʯʥʦʛʦ) ʚʽʜʙʦʨʫ 

ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʦʥʪʨʦʣʴʥʫ ʚʠʙʽʨʢʫ ʟʜʦʨʦʚʠʭ  ʢʦʨʽʚ (ʪʘʙʣ. 3.13), ʫ ʷʢʠʭ ʨʽʚʝʥʴ 

ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 150 ʪʠʩ. ʢʣ./ʤʣ. 

ʂʣʠʯʢʘ 

ʅʦʤʝʨ 
ʂ-ʩʪʴ 

ʣʘʢʪʘʮʽʡ 

ɼʦʙʦʚʠʡ 

ʥʘʜʽʡ, ʢʛ 

ɻʝʥʦʪʠʧ 

ʚʫʰʥʦʾ 

ʙʠʨʢʠ 

ʟʨʘʟʢʘ 

ʢʨʦʚʽ 
ɸʣʝʣʴ ɸʣʝʣʴ 

ʅʶʨʘ 6057 1 4 25 26 51 

ʆʨʣʝʥʘ 6072 4 4 ʠ26 11 24 

ʍʚʠʣʴʢʘ 1312 5 3 27 22 26 

ɺʽʨʥʘ 1746 9 4 26 26 43 

ɼʘʥʘ 3881 13 3 28 22 24 

ʄʦʜʝʣʴ 6040 14 3 25 22 24 

ʂʘʚʘ 5664 20 3 27 11 26 

ʋʪʽʭʘ 6129 21 2 28 03 36 

ʂʚʽʪʢʘ 5556 23 3 25 14 28 

ɿʦʨʷ 5110 25 4 24 16 48 

ɸʜʘ 2133 11 3 20 48 97 

ɹʝʨʝʛʠʥʷ 1840 16 4 20 17 25 
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ʊʘʙʣʠʮʷ 3.11 

ɸʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʫ ʢʦʨʽʚ ʟ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ (n = 3) 

ʂʣʠʯʢʘ 

ʅʦʤʝʨ  
ʂ-ʩʪʴ 

ʣʘʢʪʘʮʽʡ 

ɼʦʙʦʚʠʡ 

ʥʘʜʽʡ, ʢʛ 

ɻʝʥʦʪʠʧ 

ʚʫʰʥʦʾ 

ʙʠʨʢʠ 

ʟʨʘʟʢʘ 

ʢʨʦʚʽ 
ɸʣʝʣʴ ɸʣʝʣʴ 

ɸʨʽʥʘ 2104 6 2 25 24 24 

ɻʨʘʮʽʷ 1733 10 3 27 26 48 

ɿʦʟʫʣʴʢʘ 0808 19 4 26 22 26 

ʇʨʠʤʽʪʢʘ. ʅʫʤʝʨʘʮʽʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚ ʤʝʞʘʭ ʚʠʙʽʨʢʠ ʭʚʦʨʠʭ ʢʦʨʽʚ 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 60% ʪʚʘʨʠʥ ʮʽʻʾ 

ʛʨʫʧʠ ʤʘʣʠ *28 ʘʣʝʣʴ, ʷʢʠʡ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ 

ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʣʷ ʦʜʥʽʻʾ ʢʦʨʦʚʠ ʟʘ ʮʠʤ ʘʣʝʣʝʤ ʚʩʪʘʥʦʚʣʝʥʦ ʛʦʤʦʟʠʛʦʪʥʠʡ 

ʛʝʥʦʪʠʧ. ʂʨʽʤ ʪʦʛʦ, ʢʦʨʦʚʘ ʟ ʚʫʰʥʦʶ ʙʠʨʢʦʶ ˉ 1745 ʫ ʩʚʦʻʤʫ ʛʝʥʦʪʠʧʽ ʤʘʻ ʘʣʝʣʽ, 

ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʘʩʦʮʽʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ  ʷʢ ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʪʘʢ ʽ ʟ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ 

ʜʦ ʧʘʪʦʣʦʛʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʂʣʽʥʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ʧʨʦʪʷʟʽ ʜʚʦʭ ʣʘʢʪʘʮʽʡ 

ʫ ʥʝʾ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʦʟʥʘʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʤôʷ, ʱʦ ʥʝ ʚʠʢʣʶʯʘʻ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʧʨʦʷʚʫ ʤʘʩʪʠʪʫ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʾ ʚ ʜʽʡʥʦʤʫ ʩʪʘʜʽ.  

ʊʘʙʣʠʮʷ 3.12  

ɸʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʫ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʤʘʩʪʠʪʫ (n = 10) 

ʂʣʠʯʢʘ 

ʅʦʤʝʨ 
ʂ-ʩʪʴ 

ʣʘʢʪʘʮʽʡ 

ɼʦʙʦʚʠʡ 

ʥʘʜʽʡ, ʢʛ 

ɻʝʥʦʪʠʧ 

ʚʫʰʥʦʾ 

ʙʠʨʢʠ 

ʟʨʘʟʢʘ 

ʢʨʦʚʽ 
ɸʣʝʣʴ ɸʣʝʣʴ 

ɹʦʛʝʤʘ 5716 2 2 28 32 54 

ʍʦʨʪʠʮʷ 6113 8 4 26 11 43 

ʊʦʩʢʘ 6137 17 4 27 17 19 

ʂʨʘʣʷ 5677 7 5 23 25 26 

ʉʦʥʷ 0777 15 6 19 22 26 

ʄʫʰʢʘ 5967 18 3 28 08 11 

ɺʝʣʠʢʘ 2319 12 6 23 16 24 

ʍʤʘʨʘ 3344 3 5 23 24 17 

ɿʽʨʢʘ 3713 24 5 24 24 21 

ʂʨʠʚʘ 5512 26 3 21 26 28 

ʇʨʠʤʽʪʢʘ. ʅʫʤʝʨʘʮʽʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚ ʤʝʞʘʭ ʚʠʙʽʨʢʠ ʭʚʦʨʠʭ ʢʦʨʽʚ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3 ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʫ 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʛʝʥʦʪʠʧʽʚ ʜʦʤʽʥʫʻ ʘʣʝʣʴ *28, ʘʩʦʮʽʡʦʚʘʥʠʡ 

ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ɺʦʜʥʦʯʘʩ ʫ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʪʘ 

ʫʩʢʣʘʜʥʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʨʝʟʠʩʪʝʥʪʥʠʭ ʪʚʘʨʠʥ ʽ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʨʽʚ 

ʽʟ ʩʫʙʢʣʽʥʽʯʥʠʤʠ ʪʘ ʢʣʽʥʽʯʥʦ ʚʠʨʘʞʝʥʠʤʠ ʬʦʨʤʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʊʘʙʣʠʮʷ 3.13 

ɸʣʝʣʽ ʛʝʥʘ BoLA-DRB3 ʫ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ (n = 10) 

ʂʣʠʯʢʘ 

ʅʦʤʝʨ 
ʂ-ʩʪʴ 

ʣʘʢʪʘʮʽʡ 

ɼʦʙʦʚʠʡ 

ʥʘʜʽʡ, ʢʛ 

ɻʝʥʦʪʠʧ 

ʚʫʰʥʦʾ 

ʙʠʨʢʠ 

ʟʨʘʟʢʘ 

ʢʨʦʚʽ 
ɸʣʝʣʴ ɸʣʝʣʴ 

ʏʘʨʽʚʥʘ 5002 18 3 29 03 19 

ʈʫʙʢʘ 1714 10 5 27 03 28 

ʇʦʥʢʘ 1715 3 5 26 03 28 

ʏʘʡʢʘ 2308 13 5 23 03 28 

ʇʽʩʥʷ 2187 5 2 27 17 19 

ɸʥʶʪʘ 1745 21 2 27 24 28 

ɯʨʦʥʽʷ 1766 6 3 28 25 28 

ɹʽʣʘ 5993 26 2 27 28 28 

ʊʫʤʘʥʢʘ 6138 9 4 28 28 52 

ʈʽʟʢʘ 5401 11 4 28 43 97 

ʇʨʠʤʽʪʢʘ. ʅʫʤʝʨʘʮʽʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚ ʤʝʞʘʭ ʛʨʫʧʠ ʨʝʟʠʩʪʝʥʪʥʠʭ ʢʦʨʽʚ 

 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʚʘʨʠʥ ʧʽʟʥʽʭ ʣʘʢʪʘʮʽʡ, ʫ ʷʢʠʭ 

ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʪʘ ʙʽʣʴʰ ʯʘʩʪʠʤ ʧʝʨʝʭʦʜʦʤ ʩʫʙʢʣʽʥʽʯʥʠʭ 

ʬʦʨʤ ʤʘʩʪʠʪʫ ʚ ʢʣʽʥʽʯʥʽ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʟʫʤʦʚʣʝʥʦ ʚʽʢʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʪʨʠʚʘʣʠʤ ʚʧʣʠʚʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʡ 

ʝʢʩʧʣʫʘʪʘʮʽʾ; ʫ ʩʫʢʫʧʥʦʩʪʽ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʨʦʣʴ ʽʤʫʥʦʛʝʥʝʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ BoLA-DRB3 ʷʢ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʨʢʝʨʘ ʦʮʽʥʢʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʚʘʨʠʥ ʜʦ ʤʘʩʪʠʪʫ. 
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ɺʠʩʥʦʚʦʢ. 

ʋ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʽ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʤʘʩʪʠʪʫ ʚ ʛʝʥʦʪʠʧʽ 

ʚʠʷʚʣʷʶʪʴʩʷ ʘʣʝʣʽ BoLA-DRB3*26 ʽ *24, ʪʦʜʽ ʷʢ ʫ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʚʠʷʚʣʷʶʪʴʩʷ 

ʘʣʝʣʽ BoLA-DRB3*28.  

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʩʪʘʪʪʽ: 

1. Bandura, V. V., & Suprovych, T. M. (2026). Clinical and biological 

significance of DNA markers in mastitis in cows of the Ukrainian Red Dairy breed. 

Ukrainian Journal of Veterinary and Agricultural Sciences, 9(1), 8ï14Φ 

http://ujvas.com.ua/ 

 

3.4.2. ɺʧʣʠʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ 

ʄʝʪʘ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʜʣʷ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʢʦʨʽʚ ʥʘ 

ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʛʝʥʦʪʠʧʽ ʪʚʘʨʠʥ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ 

ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ 

ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʾʭ ʛʝʥʦʪʠʧʘʭ 

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʽʚ BoLA-

DRB3.2*24, *26 ʽ *28 (ʪʘʙʣ.3.14).  

ɼʦ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ɼ1 (n = 7) ʫʚʽʡʰʣʠ ʪʚʘʨʠʥʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʘʣʝʣʽ 

ʛʝʥʘ DRB3.2*24, *26  ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɼʨʫʛʘ 

ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʟ ʢʦʨʽʚ ɼ2 (n = 5), ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʙʫʣʠ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3, ʩʣʘʙʦ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ. 

ɸʥʘʣʽʟ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʧʨʦʪʷʛʦʤ 9 ʜʥʽʚ ʟʘ ʜʠʥʘʤʽʢʦʶ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʤʘʨʢʝʨʥʠʭ ʘʣʝʣʽʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ 

ʪʘ ʧʦʨʽʚʥʷʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 
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ʊʘʙʣʠʮʷ 3.14 

ɻʝʤʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʟʘ 

ʛʦʩʪʨʦʶ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ, ʭ Ñ SE 

ʇʨʠʤʽʪʢʘ. *ʈ < 0,05; **ʈ < 0,01; ***ʈ < 0,001; ɼ1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, n = 7;  ɼ2 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, n = 5; ʢʦʥʪʨʦʣʴ ï ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, n = 5. 

 

ʅʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʦʙʦʭ ʛʨʫʧ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɿʘʪʝ ʥʘ 9-ʪʫ ʜʦʙʫ ʚʽʜʤʽʯʝʥʝ 

ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 17,8% (P < 0,05) ʪʘ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʥʘ 20% (P < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʛʘʩʘʥʥʷ  ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʚ ʤʝʞʘʭ ʚʽʜ 11,0 ʜʦ 13,2Ĭ10 /ʣ. ʋ ʢʦʨʽʚ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ 

ʘʣʝʣʷ BoLA-DRB3.2*26, ʚʽʜʟʥʘʯʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ 

ʣʝʡʢʦʮʠʪʦʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ, ʫ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʙʫʚ ʘʣʝʣʴ *24. ɸʣʝ 

ʥʘʧʨʠʢʣʘʜ, ʫ ʢʦʨʦʚʠ ɼʘʥʘ (3881) ʟ ʮʠʤ ʘʣʝʣʝʤ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʠʡ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʣʝʡʢʦʮʠʪʽʚ ʫ 

ʩʪʘʜʽ (17,5Ĭ10 /ʣ) ʥʘ ʧʦʯʘʪʢʫ ʪʝʨʘʧʽʾ. ʇʨʠ ʥʘʩʪʫʧʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʜʣʷ ʮʽʻʾ ʢʦʨʦʚʠ 

ʇʦʢʘʟʥʠʢʠ ɻʨʫʧʠ ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

9-ʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɻʝʤʦʛʣʦʙʽʥ, 

ʛ/ʣ  

ʢʦʥʪʨʦʣʴ  114 Ñ 0,89 

ɼ 
ɼ1 97,0Ñ4,07 103,9Ñ4,07 114,3Ñ4,3* 

ɼ2 101,2 Ñ 2,69 111 Ñ 1,06** 118,4 Ñ 4,4*** 

ɽʨʠʪʨʦʮʠʪʠ, 

1012/ʣ  

ʢʦʥʪʨʦʣʴ  6,72 Ñ 0,18 

ɼ 

 

ɼ1 6,23Ñ0,27 6,13Ñ0,24 6,23Ñ0,27 

ɼ2 6,06 Ñ 0,28 6,2 Ñ 0,31 6,26 Ñ 0,38 

ʃʝʡʢʦʮʠʪʠ, 

109/ʣ  

ʢʦʥʪʨʦʣʴ  7,15 Ñ 0,86 

ɼ 
ɼ1 13,2Ñ0,79 12,2Ñ0,75 11,0Ñ0,71* 

ɼ2 12,9 Ñ 0,43 12,8 Ñ 0,38 12,2 Ñ 0,44* 

ɿʘʛʘʣʴʥʠʡ 

ʧʨʦʪʝʾʥ, ʛ/ʣ  

ʢʦʥʪʨʦʣʴ  71,3 Ñ 2,56 

ɼ 
ɼ1 63,6Ñ1,41 67,7Ñ1,49 70,9Ñ2,08 

ɼ2 64,6 Ñ 3,18 65,8 Ñ 3,69 69,2 Ñ 4,05 
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ʤʘʣʠ ʥʘʡʢʨʘʱʫ ʜʠʥʘʤʽʢʫ ʥʘ 9-ʪʫ ʜʦʙʫ: ʚʤʽʩʪ ʣʝʡʢʦʮʠʪʽʚ ʩʢʦʨʦʪʠʚʩʷ ʜʦ 

12,4Ĭ10 /ʣ, ʘʙʦ ʥʘ  41,1%.  

ʋ ʚʩʽʭ ʪʚʘʨʠʥ ʥʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʣʝʡʢʦʮʠʪʽʚ ʜʦ 12,2Ĭ10 /ʣ, ʦʜʥʘʢ ʫ ʥʦʩʽʾʚ ʘʣʝʣʷ *26 ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʘʣʠʰʘʚʩʷ ʚʽʜʥʦʩʥʦ 

ʧʽʜʚʠʱʝʥʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘ 9-ʪʫ 

ʜʦʙʫ ʫ ʙʽʣʴʰʦʩʪʽ ʢʦʨʽʚ ʚʽʜʤʽʯʝʥʝ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʜʦ ʨʽʚʥʷ 

11,0Ĭ10 /ʣ ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʛʘʩʘʥʥʷʤ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʋ ʪʚʘʨʠʥ ʽʟ ʘʣʝʣʝʤ BoLA-

DRB3.2*24 ʥʦʨʤʘʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʣʘʩʷ ʟ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ, 

ʱʦ ʣʦʛʽʯʥʦ ʧʦʷʩʥʠʪʠ ʤʝʥʰ ʩʠʣʴʥʦʶ ʘʩʦʮʽʘʮʽʻʶ ʤʽʞ ʧʘʪʦʣʦʛʽʻʶ ʚʠʤôʷ ʟ ʮʠʤ 

ʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ  ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ. 

ʇʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʧʦʨʫʰʝʥʴ ʝʨʠʪʨʦʧʦʝʟʫ ʫ ʢʦʨʽʚ  ʩʚʽʜʯʠʪʴ ʚʽʜʥʦʩʥʦ 

ʩʪʘʙʽʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʪʚʘʨʠʥ ʚʧʨʦʜʦʚʞ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ (6,13-6,23Ĭ10ĭĮ/ʣ). 

ʈʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʫ ʢʦʨʽʚ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʚ 

ʜʦʩʠʪʴ ʥʠʟʴʢʠʤ (97 ʛ/ʣ). ʋ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʝ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ: ʥʘ 3-ʪʶ ʜʦʙʫ ï ʜʦ 103,9 ʛ/ʣ, ʘ ʥʘ 9-ʪʫ ʜʦʙʫ ï ʜʦ 114,3 ʛ/ʣ. ɸʥʘʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʪʚʘʨʠʥ ʛʨʫʧʠ ɼ2. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʦʪʝʾʥʫ, ʷʢʘ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʦʢʨʝʤʠʭ ʢʦʨʽʚ ʙʫʣʘ ʟʘʥʠʞʝʥʦʶ (56-64 

ʛ/ʣ). ʋ ʧʦʜʘʣʴʰʦʤʫ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ ʣʽʢʫʚʘʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʾʾ ʧʦʩʪʫʧʦʚʝ 

ʧʽʜʚʠʱʝʥʥʷ: ʥʘ 3-ʪʶ ʜʦʙʫ ï ʜʦ 65-67 ʛ/ʣ, ʘ ʥʘ 9-ʪʫ ï ʜʦ 69-71 ʛ/ʣ. ʋ ʪʚʘʨʠʥ ʟ 

ʘʣʝʣʝʤ *24 ʨʝʻʩʪʨʫʚʘʣʠ ʙʽʣʴʰ ʚʘʛʦʤʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʫ ʢʦʨʽʚ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʥʘ 16-17 %, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 17-18 % ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʥʘ 11-12 % ʥʘ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (P < 0,05). ɿʤʽʥʠ ʚ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ 

ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʤʠ. ʅʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʫ 

ʢʦʨʽʚ, ʥʦʩʽʾʚ ʘʣʝʣʷ BoLA-DRB3.2*26, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʦʙʫʤʦʚʣʝʥʽ ʧʦʚʽʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʙʽʣʴʰ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʮʠʭ ʪʚʘʨʠʥ. 

ɺʘʞʣʠʚʠʤ ʻ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
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ʢʨʦʚʽ ʫ ʢʦʨʽʚ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ  ʚʠʷʚʠʪʠ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ. ʋ ʢʦʨʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ɼ2 

ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʣʝʡʢʦʮʠʪʽʚ ʩʪʘʥʦʚʠʚ 12,9Ĭ10 /ʣ, ʱʦ ʻ ʥʠʞʯʠʤ ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʫʧʦʶ ɼ1, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʥʰ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʫ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ  ʢʦʨʽʚ ʮʽʻʾ 

ʛʨʫʧʠ. ʋ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʫ ʪʚʘʨʠʥ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 5,7%, ʪʦʜʽ ʷʢ ʫ ʢʦʨʽʚ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ï ʥʘ 17% (P < 0,05).. 

ʂʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʟʘʣʠʰʘʣʘʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʦʶ. ʋ ʢʦʨʽʚ 

ʛʨʫʧʠ ɼ1 ʚʽʜʟʥʘʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ 20,3-30,3%, ʪʦʜʽ ʷʢ ʫ ʪʚʘʨʠʥ ʛʨʫʧʠ 

ɼ2 ʽʩʪʦʪʥʠʭ ʟʤʽʥ  ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. ʈʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʫ ʢʦʨʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʥʘ 9,7% (P < 0,01) ʥʘ 3-ʪʶ ʜʦʙʫ ʪʘ ʥʘ 

17% (P < 0,001) ʥʘ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ. ʋ ʪʚʘʨʠʥ ʧʝʨʰʦʾ ʛʨʫʧʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʧʦʜʽʙʥʠʤ ʟʘ ʥʘʧʨʷʤʢʦʤ, ʦʜʥʘʢ ʟ ʙʽʣʴʰʦʶ ʜʠʥʘʤʽʢʦʶ ʥʘ ʬʦʥʽ 

ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʛʣʠʙʰʽ ʧʝʨʚʠʥʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʘʢʪʠʚʥʽʰʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʢʦʨʽʚ ɼ2 ʚ 

ʢʽʥʮʽ ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʣʘ ʥʘ 7,1% (P < 0,05), ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ ʚ ʛʨʫʧʽ ɼ1, 

ʜʝ ʧʽʜʚʠʱʝʥʥʷ ʙʫʣʦ ʜʠʥʘʤʽʯʥʽʰʠʤ  (ʜʦ 12% ʧʨʠ P < 0,05). 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʫ ʛʝʥʦʪʠʧʽ ʭʚʦʨʠʭ ʥʘ 

ʢʣʽʥʽʯʥʫ ʬʦʨʤʫ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2*26 ʽ BoLA-DRB3.2*24  

ʻ ʽʩʪʦʪʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʭʘʨʘʢʪʝʨ 

ʟʤʽʥ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʪʘ ʨʦʟʨʦʙʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʢʦʨʽʚ ʽʟ ʛʦʩʪʨʠʤ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʪʝʞ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʻ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ BoLA-DRB3.2 (ʪʘʙʣ.3.15). ʋ 

ʢʦʨʽʚ, ʫ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʨʘʞʝʥʘ ʣʽʤʬʦʧʝʥʽʷ, ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʘʟʦʬʽʣʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʪʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʦʯʝʚʠʜʥʘ ʢʦʥʩʪʘʪʘʮʽʷ ʬʘʢʪʫ ʧʨʠʛʥʽʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ̔ʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʘʢʪʠʚʥʠʡ 
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ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʮʠʭ ʪʚʘʨʠʥ ʜʦ 

ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ. ɿʥʠʞʝʥʥʷ ʝʦʟʠʥʦʬʽʣʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʫ ʜʠʥʘʤʽʮʽ ʣʽʢʫʚʘʥʥʷ 

ʜʝʤʦʥʩʪʨʫʻ ʧʦʩʪʫʧʦʚʫ ʥʦʨʤʘʣʽʟʘʮʽʶ ʯʠʥʥʠʢʽʚ ʧʨʠʨʦʜʥʴʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʧʨʦʪʝ ʥʘ 9 

ʜʦʙʫ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʥʘʯʝʥʴ 

ʢʦʥʪʨʦʣʶ ʥʝ ʚʽʜʙʫʣʦʩʷ. 

ʊʘʙʣʠʮʷ 3.15 

ʃʝʡʢʦʮʠʪʘʨʥʠʡ ʧʨʦʬʽʣʴ ʢʨʦʚʽ ʢʦʨʽʚ ʟʘ ʛʦʩʪʨʦʶ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ 

ʤʘʩʪʠʪʫ, (%),  ʄ Ñ Sɽ 

ʇʨʠʤʽʪʢʘ. *ʈ < 0,05; **ʈ < 0,01; ***ʈ < 0,001; ɼ1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ 

ʧʨʠʩʫʪʥʽ  ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, n = 7;  ɼ2 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-

DRB3.2 ʩʣʘʙʦ ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, n = 5; ʢʦʥʪʨʦʣʴ ï ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, n = 5. 

 

ʋ ʢʦʨʽʚ, ʷʢʽ ʥʝ ʤʘʣʠ ʤʘʨʢʝʨʽʚ BoLA-DRB3, ʧʦʯʘʪʢʦʚʽ ʧʦʨʫʰʝʥʥʷ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ, ʘ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʻʣʦʾʜʥʦʛʦ ʪʘ 

ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ ʣʝʡʢʦʮʠʪʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʰʚʠʜʰʝ. ʇʦʢʘʟʥʠʢʠ ʣʽʤʬʦʮʠʪʽʚ, 

ʇʦʢʘʟʥʠʢʠ 
ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ  

ʪʚʘʨʠʥ  

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

9-ʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ʃʽʤʬʦʮʠʪʠ 

ʢʦʥʪʨʦʣʴ 62,4 Ñ 0,68 

ɼ 
ɼ1 37,7 Ñ 0,43 40,5 Ñ 0,49* 45,5 Ñ 0,12*** 

ɼ2 57,4 Ñ 0,67 60,2 Ñ 0,86* 62,6 Ñ 1,02* 

ɹʘʟʦʬʽʣʠ 

ʢʦʥʪʨʦʣʴ 2,0 Ñ 0,32 

ɼ 
ɼ1 1,2 Ñ 0,05 2,3 Ñ 0,07*** 4,1 Ñ 0,07** 

ɼ2 1,6 Ñ 0,3 2,0 Ñ 0,32 1,8 Ñ 0,37 

ɽʦʟʠʥʦʬʽʣʠ 

ʢʦʥʪʨʦʣʴ 4,4 Ñ 0,24 

ɼ 
ɼ1 3,3 Ñ 0,04 3,1 Ñ 0,03 2,0 Ñ 0,04** 

ɼ2 4,0 Ñ 0,32 4,0 Ñ 0,32 3,8 Ñ 0,37 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ʢʦʥʪʨʦʣʴ 4,2 Ñ 0,49 

ɼ 
ɼ1 7,4 Ñ 0,06 6,7 Ñ 0,06 5,9 Ñ 0,05** 

ɼ2 5,0 Ñ 0,66 4,4 Ñ 0,41 3,6 Ñ 0,4* 

ʉʝʛʤʝʥʪʦʷʜʝʨʥ

ʽ ʥʝʡʪʨʦʬʽʣʠ, 

% 

ʢʦʥʪʨʦʣʴ 21,8 Ñ 0,81 

ɼ 
ɼ1 43,9 Ñ 0,19 41,6 Ñ 0,56 38,7 Ñ 0,15** 

ɼ2 25,2 Ñ 2,19 24,4 Ñ 1,14 23,0 Ñ 1,1 

ʄʦʥʦʮʠʪʠ, % 

ʢʦʥʪʨʦʣʴ 5,2 Ñ 0,49 

ɼ 
ɼ1 7,5 Ñ 0,1 6,0 Ñ 0,13 5,6 Ñ 0,08* 

ɼ2 6,8 Ñ 0,75 5,0 Ñ 0,32* 5,2 Ñ 0,49 
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ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ ʥʘ 3 ʽ 9 ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʤʘʡʞʝ ʟʙʽʛʘʣʠʩʷ ʟ ʢʦʥʪʨʦʣʝʤ ʜʣʷ 

ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʝʬʝʢʪʠʚʥʫ ʽʤʫʥʦʣʦʛʽʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʪʘ ʤʝʥʰʠʡ 

ʟʘʧʘʣʴʥʠʡ ʚʧʣʠʚ ʤʘʩʪʠʪʫ ʥʘ ʽʤʫʥʽʪʝʪ ʮʠʭ ʪʚʘʨʠʥ. ʅʘ 9 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʠ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʥʝ ʤʘʣʠ  ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʜʦʨʦʚʠʤʠ ʢʦʨʦʚʘʤʠ (P > 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʦʨʤʘʣʽʟʘʮʽʶ 

ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʦʣʦʛʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʣʝʡʢʦʛʨʘʤʘ ʻ ʯʫʪʣʠʚʠʤ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʤʘʨʢʝʨʦʤ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ, ʘ ʚʨʘʭʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ BoLA-

DRB3 ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʤʘʩʪʠʪʫ, ʦʮʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʚʽʜʥʦʚʣʝʥʥʷ 

ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʛʝʥʝʪʠʯʥʦʛʦ ʚʽʜʙʦʨʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʽʤʫʥʥʦʛʦ ʩʪʘʥʫ ʩʪʘʜʘ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʪʝʨʘʧʽʾ ʤʘʩʪʠʪʫ. 

ɺʠʩʥʦʚʦʢ. 

1. ɺʩʪʘʥʦʚʣʝʥʦ ʛʝʥʝʪʠʯʥʫ ʟʫʤʦʚʣʝʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʛʝʤʘʪʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʦʨʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʘʣʝʣʽʚ BoLA-DRB3.2*24 ʪʘ *26. ʅʘ 9-ʪʫ 

ʜʦʙʫ ʪʝʨʘʧʽʾ ʫ ʮʠʭ ʪʚʘʨʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʨʦʛʽʜʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ 

ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 18% (P < 0,05), ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ï ʥʘ 11,5% (P < 0,05)  ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʥʽʚʝʣʶʚʘʥʥʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʨʝʘʢʮʽʾ ʟʽ ʟʥʠʞʝʥʥʷʤ ʥʘ 20 % (P < 0,05). 

2. ɺʠʷʚʣʝʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ  ʘʣʝʣʷʤʠ 

BoLA-DRB3.2*24 ʪʘ *26, ʱʦ ʟʫʤʦʚʣʶʻ ʛʦʩʪʨʽʰʫ ʨʝʘʢʮʽʶ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ʢʨʦʚʽ ʥʘ ʟʘʧʘʣʝʥʥʷ. ɿʘʬʽʢʩʦʚʘʥʘ ʜʠʥʘʤʽʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ʥʝʡʪʨʦʬʽʣʽʚ (ʫ 1,76 ʨʘʟʠ) ʪʘ ʤʦʥʦʮʠʪʽʚ (ʫ 1,44 ʨʘʟʠ) ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʽʨʦʛʽʜʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʥʘ 25,4 % ʪʘ 33,9 % ʥʘʧʨʠʢʽʥʮʽ ʧʝʨʽʦʜʫ ʣʽʢʫʚʘʥʥʷ. 

 

3.4.3. ɺʧʣʠʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘ ʢʣʽʪʠʥʥʠʡ ʽ ʛʫʤʦʨʘʣʴʥʠʡ 

ʽʤʫʥʽʪʝʪ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ 

ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʽʪʝʪʫ ʪʚʘʨʠʥ ʥʘʜʘʻʪʴʩʷ 

ʚʠʟʥʘʯʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʊ- ̔  ɺ-ʣʽʤʬʦʮʠʪʽʚ ʷʢ ʧʨʦʚʽʜʥʠʭ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ 

ʢʨʦʚʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ ʟʘʭʠʩʥʠʭ ʩʠʣ ʦʨʛʘʥʽʟʤʫ ʽ ʩʪʘʥ ʩʧʝʮʠʬʽʯʥʦʛʦ 
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ʽʤʫʥʽʪʝʪʫ. ɸʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ ʧʨʠʪʘʤʘʥʥʠʡ ʣʠʰʝ ʚʠʱʠʤ ʪʚʘʨʠʥʘʤ ï ʭʦʨʜʦʚʠʤ, 

ʽ ʜʦʩʷʛʘʻ ʥʘʡʩʢʣʘʜʥʽʰʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʪʝʧʣʦʢʨʦʚʥʠʭ ʪʚʘʨʠʥ (ʧʪʘʭʽʚ ʽ ʩʩʘʚʮʽʚ) [10].  

ʂʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʟʤʽʥʘʤʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʢʦʨʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʦʩʷ ʫ ʩʢʣʘʜʽ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʤʘʩʪʠʪʫ. ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ 

ʣʽʤʬʦʮʠʪʘʨʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚʽʜʦʙʨʘʞʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʘʣʝʥʥʷ ʪʘ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ 

ʽʤʫʥʦʧʘʪʦʛʝʥʝʟ ʟʘʭʚʦʨʶʚʘʥʥʷ [210]. ʋ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʮʽ ʟʤʽʥʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʢʨʠʪʝʨʽʾʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʽ ʯʠʥʥʠʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʽ ʬʦʨʤʫʚʘʥʥʽ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚʽʜʽʛʨʘʻ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3.2. ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ ʮʴʦʛʦ ʣʦʢʫʩʫ ʟʫʤʦʚʣʶʻ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʠʣʽ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʠʟʥʘʯʘʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʘʙʦ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʤʘʩʪʠʪʫ, ʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʪʨʘʢʪʫʚʘʪʠ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3.2 ʷʢ ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʽʤʫʥʥʦʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ [98, 138, 212, 214]. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʦʩʥʦʚʥʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ: ʟʘʛʘʣʴʥʽ 

(ʊɽ-ʈʋʃ), ʘʢʪʠʚʥʽ (ʊɸ-ʈʋʃ) ʊ-ʣʽʤʬʦʮʠʪʠ, ɺ-ʣʽʤʬʦʮʠʪʠ (ɽɸʉ-ʈʋʃ). ʊʘʢʦʞ  ʚ 

ʘʥʘʣʽʟ ʚʢʣʶʯʝʥʦ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ ï ʊ-ʭʝʣʧʝʨʠ (ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʽ) 

ʽ ʊ-ʩʫʧʨʝʩʦʨʠ (ʪʝʦʬʽʣʽʥʯʫʪʣʠʚʽ) ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʬʨʘʢʮʽʾ. ɿʘʟʥʘʯʝʥʽ 

ʩʫʙʧʦʧʫʣʷʮʽʾ ʻ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʥʘʙʫʪʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʝʬʝʢʪʦʨʥʠʭ ʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʷʭ 3.16-3.19. 

ɺʽʜʥʦʩʥʠʡ ʚʽʜʩʦʪʦʢ ʟʘʛʘʣʴʥʠʭ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ ʫ ʪʚʘʨʠʥ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʤʘʡʞʝ 70%) ʥʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 



115 
 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʦʶ ʨʽʟʥʠʮʝʶ ʚ ʦʙʦʭ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ  (P < 0,001): ʛʨʫʧʘ ɼ1 ï 55,4%, ʛʨʫʧʘ ɼ2 ï 58,0%, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʥʠʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʬʦʥʽ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɹʽʣʴʰ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʙʫʣʦ ʫ ʪʚʘʨʠʥ ʽʟ ʛʝʥʦʪʠʧʘʤʠ, ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ 

ʘʣʝʣʽʚ *24 ʽ *26. ʅʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʫ ʚʩʽʭ  ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʜʠʥʘʤʽʢʘ ʧʦʩʪʫʧʦʚʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʘ. ʋ ʢʦʨʽʚ ɼ1 ʟ ʛʝʥʝʪʠʯʥʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʟʥʘʯʝʥʥʷ ʊɽ-ʈʋʃ ʟʨʦʩʣʦ ʥʘ 6,6% (ʜʦ 59,1%), 

ʟʘʣʠʰʘʶʯʠʩʴ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʟʘ ʢʦʥʪʨʦʣʴ (P < 0,01). ʋ ʛʨʫʧʽ ɼ2 ʧʦʟʠʪʠʚʥʘ 

ʜʠʥʘʤʽʢʘ ʩʢʣʘʣʘ 5,1% ʟ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʦ 61% (P < 0,01), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʪʝʨʘʧʽʾ.  ʅʘ 9-ʫ ʜʦʙʫ 

ʣʽʢʫʚʘʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʧʦʜʘʣʴʰʝ, ʘʣʝ ʧʦʚʽʣʴʥʝ ʥʘʙʣʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʋ ʪʚʘʨʠʥ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʨʽʚʝʥʴ ʊɽ-ʈʋʃ ʧʽʜʥʷʚʩʷ 

ʜʦ ʟʥʘʯʝʥʥʷ 63% ʽ ʧʝʨʝʚʠʱʠʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʢʦʨʽʚ ɼ2 (62%), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʽʥʪʝʥʩʠʚʥʽʰʫ ʥʦʨʤʘʣʽʟʘʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ *24 ʽ *26. ɸʣʝ 

ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ  ʊ-ʣʽʤʬʦʮʠʪʽʚ ʙʫʚ ʤʝʥʰʠʤ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ 11-12%. 

ʊʘʙʣʠʮʷ 3.16 

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʊɽ-ʈʋʃ  (%), ʄ Ñ SE 

ʇ
ʦ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ
ʠ

 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
 

 ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 3-ʪʷ ʜʦʙʘ ʣʽʢʫʚʘʥʥʷ 9-ʪʘ ʜʦʙʘ  ʣʽʢʫʚʘʥʥʷ 

ɼ1 ɼ2 ɼ1 ɼ2 ɼ1 ɼ2 

0 30,8Ñ0,97 44,6Ñ1,6*** 42,0Ñ1,14*** 40,7Ñ0,5** 39,0Ñ0,8** 37,0Ñ1,0** 37,6Ñ0,93** 

3-5 55,6Ñ0,68 43,9Ñ1,2*** 44,6Ñ0,75*** 47,0Ñ0,6** 47,6Ñ0,81** 51,0Ñ0,7* 48,8Ñ0,58* 

6-10 11,6Ñ0,51 9,9Ñ0,8 11,6Ñ0,81 10,4Ñ0,5 11,2Ñ0,86 9,9Ñ0,4* 11,4Ñ0,68 

ʄ 2,2Ñ0,37 1,7Ñ0,4 1,8Ñ0,49 1,9Ñ0,1 2,2Ñ0,37 2,1Ñ0,5 2,2Ñ0,37 

% 69,4Ñ0,93 55,4Ñ1,6*** 58,0Ñ1,14*** 59,1Ñ0,4** 61,0Ñ0,8** 63,0Ñ1,0* 62,4Ñ0,93** 

ʇʨʠʤʽʪʢʘ. *ʈ < 0,05; **ʈ < 0,01; ***ʈ < 0,001; ɼ1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, n = 7;  ɼ2 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, n = 5; ʢʦʥʪʨʦʣʴ ï ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, n = 5. 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 0-ʈʋʃ ʥʝ ʤʘʶʪʴ ʨʝʮʝʧʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʦʩʥʦʚʥʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʣʠ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʧʦʧʫʣʷʮʽʡ ï ʣʽʤʬʦʮʠʪʘʤ ʥʠʟʴʢʦʾ, 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʾʭ ʩʫʤʘʨʥʦʤʫ ʧʦʢʘʟʥʠʢʫ (%). ʇʦʨʽʚʥʷʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 3-ʪʶ ʽ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʾʭ ʨʽʟʥʠʮʷ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ɼ1 ʽ ɼ2 ʥʝ ʧʦʢʘʟʘʣʘ ʩʫʪʪʻʚʠʭ ʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʠʭ ʟʤʽʥ, ʷʢʽ ʙ ʚʢʘʟʫʚʘʣʠ ʥʘ ʘʢʪʠʚʥʫ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʪʝʨʘʧʽʾ 

ʚʠʩʦʢʦʘʚʽʜʥʠʭ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ.  

ɺ ʪʘʙʣ. 3.17 ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʷʚʣʝʥʥʷ ʚʽʜʩʦʪʦʢ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʊɸ-ʈʋʃ.  ʋ ʢʦʨʽʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʦʾ ʬʨʘʢʮʽʾ ʊɸ-ʈʋʃ (35,0% ʽ 37,0%).  ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʫʣʦ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʢʣʽʪʠʥ 0-ʈʋʃ. 

ʊʘʢʦʞ, ʟʥʘʯʥʫ  ʧʝʨʝʚʘʛʫ ʤʘʣʠ ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʽʪʠʥʠ (37,2%) ʟʽ ʱʽʣʴʥʽʩʪʶ 

ʧʦʚʝʨʭʥʝʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʊɸ-ʈʋʃ (3-5). ɼʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʫ ʪʚʘʨʠʥ ʦʙʦʭ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ ʯʘʩʪʢʫ ʣʽʤʬʦʮʠʪʽʚ ʽʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ 

ʨʝʮʝʧʪʦʨʽʚ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (ɼ1-26,4%; ɼ2-25,4%; ʈ < 0,001). ɺʦʜʥʦʯʘʩ ʫ ʛʨʫʧʽ 

ɼ2 ʚʽʜʤʽʯʝʥʘ ʧʽʜʚʠʱʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʣʽʪʠʥ ʽʟ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ (9,2%; ʈ <  

0,05), ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʧʝʨʝʙʫʜʦʚʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʏʘʩʪʢʘ 

ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʨʝʮʝʧʪʦʨʽʚ ʄ (>10 ʈʋʃ) ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧ  ̒ ʥʝʟʥʘʯʥʦʶ ʽ ʥʝ ʯʠʥʠʪʴ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʫʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʧʦʧʫʣʷʮʽʾ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʅʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʱʦʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. ʏʘʩʪʢʘ 

ʣʽʤʬʦʮʠʪʽʚ ʽʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʟʨʦʩʣʘ ʥʘ 4,9% ʫ ʪʚʘʨʠʥ ʧʝʨʰʦʾ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʽ ʥʘ 10,2% ʫ ʜʨʫʛʽʡ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʪʘ ʩʪʘʥʦʚʠʣʘ 27,7% ʽ 28,0% ʚʽʜʧʦʚʽʜʥʦ  

(ʈ < 0,01). ɼʦ 9-ʾ  ʜʦʙʠ ʣʽʢʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʥʘʙʫʚʘʣʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ʋ ʛʨʫʧʽ ɼ2 ʚʽʜʟʥʘʯʝʥʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʣʽʤʬʦʮʠʪʽʚ ʽʟ ʥʠʟʴʢʦʶ 

ʱʽʣʴʥʽʩʪʶ ʜʦ 29,4% (ʈ < 0,01) ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʶ ʬʦʨʤ ʊɸ-ʈʋʃ (6-10) (9,6%; ʈ < 

0,05). ʇʦʢʘʟʦʚʠʤ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʢʠ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʢʣʽʪʠʥ ʽ ʾʭ 

ʩʫʤʘʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 40,8% (ʈ < 0,01), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʘʢʪʠʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚʥʦʮʽʥʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʮʽʡ ʛʨʫʧʽ. ʋ ʛʨʫʧʽ ɼ1 
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ʘʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ (38,4%; ʈ < 0,001), ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʧʦʚʽʣʴʥʽʰʫ ʥʦʨʤʘʣʽʟʘʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʪʚʘʨʠʥ ʽʟ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʦʶ 

ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʮʝʩ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʛʘʣʴʥʠʭ ʊɽ-ʈʋʃ ʽ ʘʢʪʠʚʥʠʭ ʊɸ-ʈʋʃ ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʾ çʥʫʣʴʦʚʠʭè ʚʘʨʽʘʥʪʽʚ.  

ʊʘʙʣʠʮʷ 3.17 

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʊɸ-ʈʋʃ (%), ʄ Ñ SE 

ʇ
ʦ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ
ʠ

 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
 

 ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 3-ʪʷ ʜʦʙʘ ʣʽʢʫʚʘʥʥʷ 9-ʪʘ ʜʦʙʘ  ʣʽʢʫʚʘʥʥʷ 

ɼ1 ɼ2 ɼ1 ɼ2 ɼ1 ɼ2 

0 53,6Ñ0,9 64,6Ñ1,11*** 63,0Ñ0,77*** 63,4Ñ0,97*** 61,2Ñ0,86** 61,6Ñ0,87** 59,2Ñ1,11* 

3-5 37,2Ñ0,6 26,4Ñ0,92*** 25,4Ñ1,29*** 27,7Ñ1,19** 28,0Ñ0,63** 29,4Ñ0,75** 29,8Ñ1,02** 

6-10 7,6Ñ0,8 7,3Ñ0,68 9,2Ñ0,66* 6,7Ñ0,18 9,4Ñ0,51* 7,9Ñ0,63 9,6Ñ0,75* 

ʄ 1,6Ñ0,24 1,7Ñ0,52 2,4Ñ0,81 2,0Ñ0,49 1,4Ñ0,24 1,1Ñ0,26 1,4Ñ0,24 

% 46,4Ñ0,8 35,0Ñ1,02*** 37,0Ñ0,77*** 36,4Ñ0,95*** 38,2Ñ1,16*** 38,4Ñ0,87*** 40,8Ñ1,11** 

ʇʨʠʤʽʪʢʘ. *ʈ < 0,05; **ʈ < 0,01; ***ʈ < 0,001; ɼ1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, n = 7;  ɼ2 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, n = 5; ʢʦʥʪʨʦʣʴ ï ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, n = 5. 

 

ɿʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 0-ʈʋʃ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʘʮʽʶ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʊ-

ʣʽʤʬʦʮʠʪʽʚ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʙʫʪʪʷʤ ʥʠʤʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ 

ʪʘ ʧʝʨʝʭʦʜʦʤ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʩʫʙʧʦʧʫʣʷʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʩʪʘʥʦʚʣʝʥʽ 

ʟʤʽʥʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʝ ʣʽʢʫʚʘʥʥʷ ʯʠʥʠʪʴ ʧʦʟʠʪʠʚʥʠʡ, ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʡ 

ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʚʧʣʠʚ ʥʘ ʢʣʽʪʠʥʥʫ ʣʘʥʢʫ ʽʤʫʥʽʪʝʪʫ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ 

ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʫʣʴʦʚʦʾ 

ʧʦʧʫʣʷʮʽʾ. 

ʊʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʽ ʊ-ʭʝʣʧʝʨʥʽ ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʨʝʮʝʧʪʦʨʠ (CD4+) ʜʦ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʫ M ̔  ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʢʪʠʚʘʮʽʾ ʪʘ ʢʦʦʧʝʨʘʮʽʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʪʦʜʽ ʷʢ ʯʫʪʣʠʚʽ ʊ-ʩʫʧʨʝʩʦʨʥʽ ʢʣʽʪʠʥʠ ʝʢʩʧʨʝʩʫʶʪʴ ʨʝʮʝʧʪʦʨʠ (CD8+) 

ʜʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʫ G ʪʘ ʚʠʢʦʥʫʶʪʴ ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ, ʦʙʤʝʞʫʶʯʠ 
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ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʷʚʣʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ ʽ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʫ 

ʢʨʦʚʽ ʢʦʨʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ.3.18. 

ʊʘʙʣʠʮʷ 3.18 

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʭʝʣʧʝʨʽʚ (ʊh) ʪʘ ʩʫʧʨʝʩʦʨʽʚ (ʊs) ʫ ʢʨʦʚʽ ʢʦʨʽʚ, (%), ʄ Ñ SE 

ʇ
ʦ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ
ʠ

 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
 

 

ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 3-ʪʷ ʜʦʙʘ ʣʽʢʫʚʘʥʥʷ 9-ʪʘ ʜʦʙʘ  ʣʽʢʫʚʘʥʥʷ 

ɼ1 ɼ2 ɼ1 ɼ2 ɼ1 ɼ2 

ʊh 

0 53,4Ñ0,75 62,8Ñ0,7*** 62,0Ñ0,8*** 63,1Ñ1,1*** 61,3Ñ0,9*** 60,0Ñ0,8*** 59,4Ñ0,8*** 

3ï5 37,8Ñ0,8 27,0Ñ0,7*** 28,4Ñ0,7*** 29,4Ñ1,1** 28,1Ñ0,7*** 31,3Ñ1,1** 31,4Ñ1,0** 

6ï10 8,8Ñ0,66 10,2Ñ0,7 9,6Ñ0,51 7,43Ñ0,51 9,3Ñ0,57 8,71Ñ0,73 9,2Ñ0,66 

% 46,4Ñ0,93 37,2Ñ0,7*** 37,8Ñ0,7*** 36,2Ñ1,0*** 37,1Ñ0,8*** 40,0Ñ0,82** 40,2Ñ0,7** 

ʊs  23,0Ñ1,14 20,8Ñ1,1 23,2Ñ1,16 22,9Ñ0,86 23,1Ñ1,1 23,0Ñ0,82 31,0Ñ0,7*** 

ɯʈɯ 2,02Ñ0,12 1,79Ñ0,09 1,63Ñ0,11** 1,58Ñ0,08** 1,61Ñ0,09** 1,74Ñ0,07 1,3Ñ0,04** 

ʇʨʠʤʽʪʢʘ. *ʈ < 0,05; **ʈ < 0,01; ***ʈ < 0,001; ɼ1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, n = 7;  ɼ2 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, n = 5; ʢʦʥʪʨʦʣʴ ï ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, n = 5. 

 

ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʧʦʚʽʜʘʣʦ 

ʬʽʟʽʦʣʦʛʽʯʥʽʡ ʥʦʨʤʽ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʊ-ʭʝʣʧʝʨʽʚ (46,4%) ʥʘʜ 

ʊ-ʩʫʧʨʝʩʦʨʘʤʠ (23%), ʧʨʠ ʟʥʘʯʝʥʥʽ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ ɯʈɯ = 2,02, ʱʦ 

ʟʥʘʭʦʜʠʣʦʩʴ ʚ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ (1,5-2,2). ʊʘʢʠʡ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ 

ʽʤʫʥʽʪʝʪʫ ʚʚʘʞʘʻʪʴʩʷ ʟʙʘʣʘʥʩʦʚʘʥʠʤ.  

ʋ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʊ-ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʤʽʞ ʥʠʤʠ. ʋ ʪʚʘʨʠʥ ʟ 

ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʚʽʜʩʦʪʦʢ ʊ-ʭʝʣʧʝʨʽʚ ʩʪʘʥʦʚʠʚ 

37,2% (ʈ < 0,001), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟʽ ʩʣʘʙʦʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ BoLA-DRB3.2 

ï 37,8% (ʈ < 0,001). ʈʽʚʝʥʴ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʩʪʘʥʦʚʠʚ ʚ ɼ1 ʙʣʠʟʴʢʦ 20,8%, ʘ ʚ ɼ2 ï 

23,2%.  

ʅʘ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʘ 

ʨʦʟʧʦʜʽʣʽ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-ʭʝʣʧʝʨʽʚ. ʋ ʢʦʨʽʚ ʛʨʫʧʠ ɼ1 ʚʽʜʥʦʩʥʦ 3-ʾ  ʜʦʙʠ ʣʽʢʫʚʘʥʥʷ 

ʯʘʩʪʢʘ ʊh ʟʨʦʩʣʘ ʥʘ 10,5% (ʈ < 0,01) ʽ ʩʢʣʘʣʘ  40%,  ʫ ʢʦʨʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʥʘ 8,3%  
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(40,2%) (ʈ < 0,01) ʚʽʜʧʦʚʽʜʥʦ.  ɸʣʝ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊh ʥʝ ʩʷʛʥʫʣʦ ʢʦʥʪʨʦʣʶ.  

ɼʠʥʘʤʽʯʥʠʡ ʨʽʩʪ ʚʠʷʚʣʝʥʦ ʜʣʷ ʯʘʩʪʢʠ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʨʽʚ ʟʽ 

ʩʣʘʙʦʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʷʤʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʨʦʩʣʘ ʥʘ 7,8% ʽ ʩʷʛʥʫʣʘ ʟʥʘʯʝʥʥʷ  

31% ʥʘ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ.   

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʪʝʨʘʧʽʾ ʧʦʢʘʟʥʠʢ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ ʫ 

ʪʚʘʨʠʥ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʟʘʣʠʰʘʚʩʷ ʩʪʘʙʽʣʴʥʠʤ ʽ ʢʦʣʠʚʘʚʩʷ ʫ ʤʝʞʘʭ 1,7ï1,3. 

ɿʘʬʽʢʩʦʚʘʥʽ ʥʝʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʽʥʜʝʢʩʫ ʥʝ ʚʠʭʦʜʠʣʠ ʟʘ ʤʝʞʽ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ. 

ɺ-ʣʽʤʬʦʮʠʪʠ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʘ ʪʘʢʦʞ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʧʝʨʝʙʽʛ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʋ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʫ ʟʘʟʥʘʚʘʣʘ ʚʠʨʘʞʝʥʠʭ ʟʤʽʥ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʫ ʣʽʢʫʚʘʥʥʷ ʪʘ ʛʝʥʝʪʠʯʥʦʾ 

ʥʘʣʝʞʥʦʩʪʽ ʪʚʘʨʠʥ (ʪʘʙʣ. 3.19). 

ʊʘʙʣʠʮʷ 3.19 

ʏʘʩʪʢʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, (%), ʄ Ñ SE 

ʇ
ʦ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ
ʠ

 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
 

 ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 3-ʪʷ ʜʦʙʘ ʣʽʢʫʚʘʥʥʷ 9-ʪʘ ʜʦʙʘ  ʣʽʢʫʚʘʥʥʷ 

ɼ1 ɼ2 ɼ1 ɼ2 ɼ1 ɼ2 

0 50,0Ñ0,6 59,1Ñ1,0*** 53,4Ñ0,9** 57,9Ñ1,3*** 52,6Ñ1,0* 56,4Ñ1,2*** 51,2Ñ1,1 

3ï5 38,0Ñ1,4 31,7Ñ1,2** 35,2Ñ1,3 32,9Ñ1,3** 36,8Ñ1,5 34,3Ñ1,1* 39,4Ñ1,2 

6ï10 11,0Ñ1,0 8,0Ñ0,41* 9,4Ñ0,58 8,1Ñ0,62* 9,4Ñ0,51 8,4Ñ0,32* 8,4Ñ0,23* 

ʄ 1,0Ñ0,32 1,14Ñ0,26 1,6Ñ0,24* 1,14Ñ0,14 1,2Ñ0,37 0,86Ñ0,14 1,0Ñ0,18 

% 50,0Ñ0,6 40,9Ñ1,1*** 46,2Ñ1,2* 42,1Ñ1,3*** 47,4Ñ1,1 43,6Ñ1,2** 48,8Ñ1,1 

ʇʨʠʤʽʪʢʘ. *ʈ < 0,05; **ʈ < 0,01; ***ʈ < 0,001; ɼ1 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ, ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʧʨʠʩʫʪʥʽ  

ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, n = 7;  ɼ2 ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, n = 5; ʢʦʥʪʨʦʣʴ ï ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, n = 5. 

 

ʋ ʢʦʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʠ ɽɸʉ-ʈʋʃ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 
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ʚʽʜʥʦʩʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʇʦʣʦʚʠʥʘ ʟ ʥʠʭ 

ʧʨʠʧʘʜʘʣʘ ʥʘ çʥʫʣʴʦʚʽè ɺ-ʣʽʤʬʦʮʠʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʩʪʘʥ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. ɯʥʰʽ ʬʨʘʢʮʽʾ ɺ-ʢʣʽʪʠʥ 

ʪʘʢʦʞ ʟʘʣʠʰʘʣʠʩʷ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʙʝʟ ʽʩʪʦʪʥʠʭ ʽʤʫʥʥʠʭ ʟʤʽʥ.  

ʋ ʭʚʦʨʠʭ ʢʦʨʽʚ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2*24 ʽ *26 ʚ ʛʝʥʦʪʠʧʘʭ, ʘʩʦʮʽʡʦʚʘʥʠʭ 

ʟʽ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʘ 40,9%, ʱʦ ʥʘ 9,1% ʤʝʥʰʝ ʟʘ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ (59,1% ʧʨʠ ʈ < 0,001), ʱʦ ʥʘ 

9,1% ʧʝʨʝʚʠʱʠʣʦ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ. ʋ ʢʦʨʽʚ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɽɸʉ-ʈʋʃ ʩʢʣʘʣʘ 46,2% ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʧʦʨʫʰʝʥʥʷ ɺ-

ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʫ ʪʚʘʨʠʥ ʽʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2*24 ʽ *26 ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ 

ʢʦʨʽʚ ʙʝʟ ʤʘʨʢʝʨʽʚ ʧʽʜʚʠʱʝʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʫ ʪʚʘʨʠʥ ʛʨʫʧʠ ɼ1 ʥʘ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ 

ʚʽʜʙʫʣʦʩʷ ʧʦʩʪʫʧʦʚʦ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ (43,6%),  

ʟʤʝʥʰʝʥʥʷ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ (56,4%) ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʥʠʟʴʢʦʘʚʽʜʥʠʭ ɽɸʉ-ʈʋʃ (34,3%), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʫ ʢʦʨʽʚ ʜʨʫʛʦʾ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ  ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʩʢʣʘʣʘ 48,8%, 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ ï 51,2% ʪʘ ʥʠʟʴʢʦʘʚʽʜʥʠʭ ɽɸʉ-ʈʋʃ ï 39,4%. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʢʘʪʘʨʘʣʴʥʦʤʫ ʤʘʩʪʠʪʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʽ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ɺ-ʣʽʤʬʦʮʠʪʘʨʥʦʾ 

ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. ʋ ʪʚʘʨʠʥ ʛʨʫʧʠ ʟ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ *24 ʽ *26 ʩʭʠʣʴʥʦʩʪʽ 

ʜʦ ɯʄɯ ʟʤʽʥʠ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʦʜʘʣʴʰʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘʪʦʤʽʩʪʴ ʫ ʛʨʫʧʽ ɼ2 ʚʽʜʟʥʘʯʘʣʘʩʷ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʘ, ʘʣʝ ʙʽʣʴʰ ʚʘʨʽʘʙʝʣʴʥʘ 

ʜʠʥʘʤʽʢʘ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʤʝʭʘʥʽʟʤʘʭ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ. 
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ɺʠʩʥʦʚʢʠ.  

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʦʚʠ ʚ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʻ ʘʣʝʣʽ BoLA-DRB3*24 ʽ *26 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʦʶ ʜʠʥʘʤʽʢʦʶ ʽʤʫʥʦʨʝʘʙʽʣʽʪʘʮʽʾ: ʧʦʧʨʠ ʥʠʞʯʠʡ 

ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʊɽ-ʈʋʃ, ʜʦ 9-ʾ  ʜʦʙʠ ʪʝʨʘʧʽʾ ʾʭ ʚʤʽʩʪ ʚʽʨʦʛʽʜʥʦ ʟʨʽʩ ʥʘ 7,6% (ʜʦ 

63,0Ñ1,0%, P < 0,05 ʚʽʜʥʦʩʥʦ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ), ʧʝʨʝʚʠʱʠʚʰʠ ʧʦʢʘʟʥʠʢ ʛʨʫʧʠ ɼ2 

(62,4Ñ0,93%). ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʥʘ ʪʣʽ ʩʫʪʪʻʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʪʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʽʥʝʨʪʥʠʭ 0-ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʢʣʽʪʠʥ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʱʠʡ ʘʜʘʧʪʘʮʽʡʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʪʘ ʘʢʪʠʚʥʽʰʫ ʤʦʙʽʣʽʟʘʮʽʶ ʝʬʝʢʪʦʨʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʫ ʢʦʨʽʚ ʽʟ 

ʟʘʟʥʘʯʝʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ. 

2. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʊ-ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʟʘʩʚʽʜʯʠʚ, 

ʱʦ ʪʚʘʨʠʥʠ ʛʨʫʧʠ ɼ2 ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʱʫ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʘʢʪʠʚʥʦʾ 

ʬʨʘʢʮʽʾ ʣʽʤʬʦʮʠʪʽʚ (ʊɸ-ʈʋʃ), ʜʦʩʷʛʘʶʯʠ ʥʘ 9-ʪʫ ʜʦʙʫ ʧʦʢʘʟʥʠʢʘ 40,8Ñ1,11 % (P 

< 0,01), ɦ ʦ ʚʽʨʦʛʽʜʥʦ ʧʝʨʝʚʠʱʫʻ ʨʝʟʫʣʴʪʘʪ ʛʨʫʧʠ ɼ1 (38,4Ñ0,87 %). ʋ ʪʦʡ ʯʘʩ ʷʢ 

ʛʨʫʧʘ ɼ1 ʧʨʦʷʚʠʣʘ ʢʨʘʱʫ ʜʠʥʘʤʽʢʫ ʥʦʨʤʘʣʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊ-ʢʣʽʪʠʥ, 

ʢʦʨʦʚʠ ʛʨʫʧʠ ɼ2 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʘʢʪʠʚʥʽʰʦʶ ʤʦʙʽʣʽʟʘʮʽʻʶ ʚʠʩʦʢʦʘʚʽʜʥʠʭ ʊɸ-

ʈʋʃ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʬʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʫ ʪʚʘʨʠʥ ʮʽʻʾ ʛʨʫʧʠ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʛʨʫʧʠ ɼ1 (ʥʦʩʽʾ ʘʣʝʣʽʚ *24 ʽ *26) ʥʘ 9-ʪʫ ʜʦʙʫ 

ʪʝʨʘʧʽʾ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʨʘʞʝʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʙʘʣʘʥʩʫ ʟ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ɯʈɯ ʜʦ 1,74Ñ0,07, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʣʦ ʨʽʚʥʶ ʢʦʥʪʨʦʣʶ. 

ʅʘʪʦʤʽʩʪʴ ʫ ʢʦʨʽʚ ʛʨʫʧʠ ɼ2 ʟʘʬʽʢʩʦʚʘʥʦ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʜʦ 

31,0Ñ0,7 % (P < 0,01), ɦʦ ʧʨʠʟʚʝʣʦ ʜʦ ʚʽʨʦʛʽʜʥʦʛʦ ʟʥʠʞʝʥʥʷ ɯʈɯ ʜʦ 1,3Ñ0,04 (P < 

0,01).  

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʛʨʫʧʠ ɼ1 ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʭʦʯʘ ʮʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʚʩʷ ʧʦʚʽʣʴʥʽʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ɼ2. ʇʦʧʨʠ ʧʦʯʘʪʢʦʚʦ ʛʣʠʙʰʫ ʽʤʫʥʦʩʫʧʨʝʩʽʶ (40,9Ñ1,1 %, P 

< 0,01), ʥʘ 9-ʪʫ ʜʦʙʫ ʪʝʨʘʧʽʾ ʫ ʢʦʨʽʚ-ʥʦʩʽʾʚ ʘʣʝʣʽʚ ʚʤʽʩʪ ɺ-ʢʣʽʪʠʥ ʚʽʨʦʛʽʜʥʦ ʟʨʽʩ ʜʦ 

43,6Ñ1,2 % (P < 0,01). ʇʨʦʪʝ ʫ ʪʚʘʨʠʥ ʛʨʫʧʠ ɼ2 ʨʝʩʪʠʪʫʮʽʷ ʧʦʢʘʟʥʠʢʘ ʙʫʣʘ 

ʽʥʪʝʥʩʠʚʥʽʰʦʶ, ʜʦʩʷʛʥʫʚʰʠ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (48,8Ñ1,1 
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%), ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰ ʘʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʟʘʭʠʩʪʫ ʫ ʢʦʨʽʚ 

ʙʝʟ ʘʣʝʣʽʚ *24 ʽ *26è 

3.4.4. ʊʝʨʘʧʝʚʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 

ʂʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ ʫ ʢʦʨʽʚ ʻ ʧʦʰʠʨʝʥʠʤ ʟʘʧʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʣʦʢʘʣʴʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʧʦʨʫʰʝʥʥʷʤ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ ʽ ʘʢʪʠʚʘʮʽʻʶ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ 

ʷʢʦʩʪʽ ʤʦʣʦʢʘ. ʊʦʤʫ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʥʝʦʙʭʽʜʥʦ 

ʩʧʨʷʤʦʚʫʚʘʪʠ ʥʘ ʢʣʶʯʦʚʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ. ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʩʢʦʨʦʯʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʟʥʠʞʝʥʥʶ ʯʘʩʪʦʪʠ ʨʝʮʠʜʠʚʽʚ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚʠ ʚʨʘʭʫʚʘʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ [33, 63, 90, 167]. 

ʆʮʽʥʢʘ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʾ 

ʬʦʨʤʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʪʚʘʨʠʥ ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ɼ1 ʽ ɼ2, ʚ ʷʢʠʭ 

ʚʠʢʦʥʫʚʘʣʦʩʷ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʨʦʜʞʝʥʦʛʦ  ʽ ʥʘʙʫʪʦʛʦ 

ʽʤʫʥʽʪʝʪʫ (ʜʠʚ. ʪʘʙʣ. 3.10). ʈʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ.3.20.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʤʧʣʝʢʩʥʫ ʩʭʝʤʫ ʣʽʢʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, 

ʷʢʘ ʚʢʣʶʯʘʣʘ ʝʪʽʦʪʨʦʧʥʫ, ʣʦʢʘʣʴʥʫ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʝʨʘʧʽʶ. ɿʦʢʨʝʤʘ, ʷʢ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɸʤʦʢʩʠʮʠʣʽʥ 15% LA ʫ ʜʦʟʽ 1 

ʤʣ/10 ʢʛ ʤʘʩʠ ʪʽʣʘ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʟ ʽʥʪʝʨʚʘʣʦʤ 48 ʛʦʜʠʥ (2-3 ʚʚʝʜʝʥʥʷ). 

ʃʦʢʘʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʉʠʥʫʣʦʢʩ LC ̔ʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʫʨʘʞʝʥʠʭ ʯʘʩʪʦʢ 

ʚʠʤʝʥʽ (ʧʦ 1 ʰʧʨʠʮʫ-ʪʫʙʽ 3-5 ʜʽʙ ʟ ʽʥʪʝʨʚʘʣʦʤ 24 ʛʦʜʠʥʠ). ʗʢ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ 

ʟʘʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɸʡʥʽʣ ʫ ʜʦʟʽ 3 ʤʣ/100 ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʨʦʪʷʛʦʤ 1-3 ʜʽʙ.  

ʂʣʽʥʽʯʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ ʦʮʽʥʶʚʘʣʠ ʱʦʜʝʥʥʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʣʽʢʫʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʝ ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʙʫʣʦ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʽ ʟʘʙʝʟʧʝʯʠʣʦ 100% ʦʜʫʞʘʥʥʷ 

ʢʦʨʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ. ʇʨʦʪʝ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʪʨʠʚʘʣʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ 

ʦʜʫʞʘʥʥʷ ʤʽʞ ʛʨʫʧʘʤʠ ʟ ʤʘʨʢʝʨʘʤʠ ʽ ʙʝʟ ʥʠʭ ʚʢʘʟʫʶʪʴ ʥʘ ʛʝʥʝʪʠʯʥʫ 
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ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ: ʫ ʢʦʨʽʚ ʽʟ ʘʣʝʣʴʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ BoLA-DRB3.2*24 ʽ *26, ʚʽʜʤʽʯʘʻʪʴʩʷ ʙʽʣʴʰ 

ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʦʜʫʞʘʥʥʷ (4-5 ʜʽʙ), ʱʦ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʟʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ʪʚʘʨʠʥʠ ʟ ʘʣʝʣʷʤʠ, ʩʣʘʙʦ ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʝʥʝʨʛʽʡʥʽʰʝ 

(3-4 ʜʦʙʠ), ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʢʨʘʱʦʶ ʧʨʠʨʦʜʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʪʘ 

ʝʬʝʢʪʠʚʥʽʰʦʶ ʨʝʘʢʮʽʶ ʥʘ ʪʝʨʘʧʽʶ. 

ʊʘʙʣʠʮʷ 3.20 

ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ  BoLA-DRB3 

ɻʨʫʧʠ ʪʚʘʨʠʥ 

ʂʽʣʴʢʽʩʪʴ, ʛʦʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʚʩʴʦʛʦ ʦʜʫʞʘʣʦ 

(%) 

ɼ1 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ 

 7 7 (100) 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʯʝʨʝʟ 4 ï 5 ʜʽʙ ʟʥʠʢʘʣʠ 

ʦʟʥʘʢʠ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ,  

ʧʦʢʨʘʱʫʚʘʚʩʷ ʟʘʛʘʣʴʥʠʡ ʛʦʤʝʦʩʪʘʟ, 

ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʤʦʣʦʯʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ɼ2 

ɼʨʫʛʘ ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ 

 
5 5 (100) 

ʋʧʨʦʜʦʚʞ 3 - 4 ʜʽʙ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʟʘʛʘʣʴʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʚʘʨʠʥ, ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ 

ʫʨʘʞʝʥʠʭ ʯʘʩʪʦʢ ʚʠʤʝʥʽ ʪʘ ʟʥʠʢʥʝʥʥʷ 

ʫʱʽʣʴʥʝʥʥʷ, ʥʘʙʨʷʢʣʦʩʪʽ ʡ ʙʦʣʶʯʦʩʪʽ, 

ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʤʦʣʦʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʦʜʥʘʢ ʾʾ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ. ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦʾ 

ʪʝʨʘʧʽʾ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʛʝʥʘ BoLA-DRB3.2 ʨʦʟʨʘʭʦʚʘʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ɼ1 ʽ ɼ2 (ʪʘʙʣ.3.21). 

ɿʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ. 

ɿʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʜʠʚ. ʨʦʟʜʽʣ 2.5), ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʢʦʤʧʣʝʢʩʥʫ 
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ʜʠʥʘʤʽʢʫ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʥʘʙʫʪʦʛʦ ʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫʥʽʬʽʢʫʚʘʪʠ ʨʽʟʥʦʪʠʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʪʨʠʤʘʪʠ ʫʟʘʛʘʣʴʥʝʥʫ ʦʮʽʥʢʫ 

ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ ʥʘ ʪʝʨʘʧʽʶ. ɺʠʙʽʨ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʽʥʜʝʢʩʫ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ, ʷʢ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʚʘʨʠʥ, ʪʘʢ ʽ ʢʣʶʯʦʚʠʭ ʣʘʥʦʢ ʧʘʪʦʛʝʥʝʟʫ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʽʜʙʠʨʘʣʠ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʢʣʽʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʟʘ ʜʠʥʘʤʽʢʦʶ 

ʩʠʤʧʪʦʤʽʚ ʤʘʩʪʠʪʫ, ʚʽʜʥʦʚʣʝʥʥʷʤ ʬʫʥʢʮʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʨʦʚʽ ʫ ʢʦʨʽʚ ʛʨʫʧ ɼ1 ʽ ɼ2: 

ï  E1 ï ʢʣʽʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʦʮʽʥʝʥʘ ʟʘ ʜʠʥʘʤʽʢʦʶ ʟʤʝʥʰʝʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʤʘʩʪʠʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷʤ ʬʫʥʢʮʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ; 

ï  E2, E3 ï ʩʠʩʪʝʤʥʽ ʟʤʽʥʠ ʦʨʛʘʥʽʟʤʫ: ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ (ʨʽʚʝʥʴ ʣʝʡʢʦʮʠʪʽʚ 

ʷʢ ʤʘʨʢʝʨ ʟʘʧʘʣʝʥʥʷ) ʪʘ ʙʽʦʭʽʤʽʯʥʠʡ ʩʪʘʪʫʩ (ʛʝʤʦʛʣʦʙʽʥ ʽ ʟʘʛʘʣʴʥʠʡ ʧʨʦʪʝʾʥ ʷʢ 

ʽʥʜʠʢʘʪʦʨʠ ʤʝʪʘʙʦʣʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ); 

ï  E4-E6 ï ̔ ʤʫʥʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ ʪʘ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. 

ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʜʦʩʪʦʚʽʨʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʦʚʠ ʛʨʫʧʠ ɼ2 ʤʘʶʪʴ 

ʢʨʘʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʟʘ ʙʽʣʴʰʽʩʪʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʢʨʽʤ 

ʧʦʢʘʟʥʠʢʘ WBC), ʦʩʦʙʣʠʚʦ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʡ ʛʝʥʝʪʠʯʥʦʶ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʶ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʟʫʤʦʚʣʝʥʦʶ ʘʣʝʣʴʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ BoLA DRB3.2. 

ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʟʘ ʨʽʟʥʦʛʦ ʛʝʥʦʪʠʧʫ ʢʦʨʽʚ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʜʠʥʘʤʽʢʠ 

ʽʤʫʥʦʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʨʽʚ ʽʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ ʟ ʥʘʷʚʥʠʤʠ ʚ ʾʭ 

ʛʝʥʦʪʠʧʽ ʤʘʨʢʝʨʘʤʠ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ BoLA-DRB3.2*24 ʽ *26 ʪʘ  ʙʝʟ 

ʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʚʽʜʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʪʚʘʨʠʥ ʽʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʙʨʘʥʦ ʧʦ ʜʚʽ ʢʦʨʦʚʠ ʟ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ɼ1 ʪʘ ɼ2. ɺʽʜʙʽʨ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʨʘʡʥʽʭ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʙʽʛʫ ï ʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʨʘʞʝʥʦʶ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʜʠʥʘʤʽʢʦʶ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʥʘʙʫʪʦʛʦ 
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ʽʤʫʥʽʪʝʪʫ (ʪʘʙʣ.3.22). 

ʊʘʙʣʠʮʷ 3.21 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʽʚ BoLA-DRB3.2, % (M Ñ m) 

ɻʨʫʧʘ ʪʚʘʨʠʥ 
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ɼ1 ʟ ʘʣʝʣʷʤʠ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟʽ 

ʩʭʠʣʴʥʽʩʪʶ ʜʦ 

ʤʘʩʪʠʪʫ (n=7) 

74,0Ñ2,8 62,5Ñ3,4 78,2Ñ2,7 80,4Ñ2,5 72,1Ñ2,9 73,8Ñ2,7 73,5Ñ2,6 

ɼ2 ʟ ʘʣʝʣʷʤʠ 

ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ 

ʤʘʩʪʠʪʦʤ (n=5) 

86,0Ñ2,4** 68,4Ñ3,1 88,6Ñ2,2** 89,9Ñ2,0** 81,2Ñ2,6* 92,4Ñ1,8*** 84,4Ñ2,3* 

ʇʨʠʤʽʪʢʘ: *P < 0,05; **  P < 0,01; *** P < 0,001 ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ɼ1 

 

ʊʘʢʠʡ ʚʽʜʙʽʨ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʦʢʨʝʤʠʭ ʢʦʨʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʤʘʩʪʠʪʽ [170, 181].  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʪʽʻʶ ʞ ʤʝʪʦʜʠʢʦʶ, ʷʢʫ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʣʽʢʫʚʘʥʥʷ ʚ ʛʨʫʧʘʭ ɼ1 ʽ ɼ2. ʈʝʟʫʣʴʪʘʪʠ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 3.23.  

ɸʥʘʣʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ 

ʚʠʷʚʠʚ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʤʽʞ ʦʢʨʝʤʠʤʠ ʪʚʘʨʠʥʘʤʠ ʷʢ ʟʘ ʢʣʽʥʽʯʥʠʤʠ, 

ʪʘʢ ʽ ʟʘ ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ 

ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ. ʍʘʨʘʢʪʝʨ ʽ ʰʚʠʜʢʽʩʪʴ ʢʣʽʥʽʯʥʦʛʦ ʦʜʫʞʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʚʽʪʴ ʟʘ 

ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʜʝʥʪʠʯʥʠʭ ʩʭʝʤ ʪʝʨʘʧʽʾ. 
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ʊʘʙʣʠʮʷ 3.22 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʥʘʤʽʢʠ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʽʚ ʽʟ 

ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ  

ʇʦʢʘʟʥʠʢ 

ɼʦʩʣʽʜʥʽ ʛʨʫʧʠ ʽ ʥʦʤʝʨ ʙʠʨʢʠ ʢʦʨʦʚʠ 

ɼ1 ɼ2 

ˉ6040+ ˉ1312ï ˉ5556+ ˉ2133ï 

ʂʣʠʯʢʘ ʄʦʜʝʣʴ ʍʚʠʣʴʢʘ ʂʚʽʪʢʘ ɸʜʘ 

ʂʽʣʴʢʽʩʪʴ ʣʘʢʪʘʮʽʡ 3 3 3 3 

ɼʦʙʦʚʠʡ ʥʘʜʽʡ, ʢʛ 25 27 25 20 

ɻʝʥʦʪʠʧ DRB3.2 *22/*24 *22/*26 *14/*28 *48/*97 

ʊ-ʣʽʤʬʦʮʠʪʠ (9 ʜʦʙʘ 

ʜʦ 1 ʜʦʙʠ, %) 
40 12 28 8 

ɺ-ʣʽʤʬʦʮʠʪʠ  (9 ʜʦʙʘ 

ʜʦ 1 ʜʦʙʠ, %) 
35 10 22 5 

ʊ-ʭʝʣʧʝʨʠ (Th) 
ʚʠʨʘʞʝʥʝ 

ʧʽʜʚʠʱʝʥʥʷ 

ʩʣʘʙʢʝ 

ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʤʽʨʥʝ 

ʧʽʜʚʠʱʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʝ 

ʧʽʜʚʠʱʝʥʥʷ 

ʊ-ʩʫʧʨʝʩʦʨʠ (Ts) 
ʧʦʤʽʨʥʘ 

ʩʪʘʙʽʣʽʟʘʮʽʷ 
ʜʠʩʙʘʣʘʥʩ ʩʪʘʙʽʣʽʟʘʮʽʷ 

ʚʠʨʘʞʝʥʠʡ 

ʜʠʩʙʘʣʘʥʩ 

ɯʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʡ 

ʽʥʜʝʢʩ (IPI) 
ʚʠʩʦʢʠʡ ʟʥʠʞʝʥʠʡ ʩʝʨʝʜʥʽʡ ʥʠʟʴʢʠʡ 

ʃʝʡʢʦʮʠʪʠ, ɻ/ʣ ʥʦʨʤʘʣʽʟʘʮʽʷ 
ʟʙʝʨʝʞʝʥʠʡ 

ʣʝʡʢʦʮʠʪʦʟ 

ʯʘʩʪʢʦʚʘ 

ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʚʠʨʘʞʝʥʠʡ 

ʣʝʡʢʦʮʠʪʦʟ 

ɽʨʠʪʨʦʮʠʪʠ, ʊ/ʣ ʩʪʘʙʽʣʽʟʘʮʽʷ 
ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʥʠʞʝʥʥʷ 
ʩʪʘʙʽʣʴʥʽ ʟʥʠʞʝʥʥʷ 

ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʠʞʝʥʠʡ 
ʯʘʩʪʢʦʚʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 
ʟʥʠʞʝʥʠʡ 

ɿʘʛʘʣʴʥʠʡ ʧʨʦʪʝʾʥ, ʛ/ʣ ʥʦʨʤʘʣʽʟʘʮʽʷ ʜʠʩʧʨʦʪʝʾʥʝʤʽʷ 
ʙʣʠʟʴʢʠʡ ʜʦ 

ʥʦʨʤʠ 
ʧʽʜʚʠʱʝʥʥʷ 

ʊɽ-ʈʋʃ / ʊɸ-ʈʋʃ 
ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ 
ʥʠʟʴʢʽ ʩʝʨʝʜʥʽ ʥʠʟʴʢʽ 

ʇʨʠʤʽʪʢʘ. + ʢʦʨʦʚʠ ʟ ʚʠʨʘʞʝʥʦʶ ʧʦʟʠʪʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ ʥʘ ʧʝʨʝʙʽʛ ʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ;  

ï ʢʦʨʦʚʠ ʟʽ ʩʣʘʙʢʦʶ ʜʠʥʘʤʽʢʦʶ ʥʘ ʧʝʨʝʙʽʛ ʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ. 

 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʤʘʶʪʴ ʘʣʝʣʽ 

ʄʅʉ BoLA-DRB3.2, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʘʮʽʾ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʊ-ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʟʘʛʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽʤʫʥʥʦʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ʉʘʤʝ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʶʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 
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ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ, ʨʽʚʥʽ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥʥʠʭ ʪʘ 

ʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʩʪʽ ʝʣʽʤʽʥʘʮʽʾ ʟʙʫʜʥʠʢʘ. 

ʊʘʙʣʠʮʷ 3.23 

ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʚ ʾʭ ʛʝʥʦʪʠʧʽ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʽʚ BoLA-DRB3.2, % (MÑm) 

ʅʦʤʝʨ 

ʙʠʨʢʠ 
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ʽ
ʥ
ʽ
ʯ
ʥ
ʝ
 

ʧ
ʦ
ʢ
ʨ
ʘ
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1
)
 

%
 

ʅʦʨʤʘʣʽʟʘʮʽʷ, % 
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ʋ
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,
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,
 
(

E
5
) 

ɺ
-ʣ
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ʤ
ʬ
ʦ
ʮ
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ʪ
ʠ
,
 

(E
6
) 

ˉ6040 92,2Ñ3,1 95,0Ñ2,5 84,8Ñ3,8 88,0Ñ3,2 90,0Ñ2,9 89,0Ñ3,0 90,0Ñ3,1 

ˉ1312 90,0Ñ3,4 90,0Ñ3,0 92,2Ñ2,8 85,2Ñ3,5 88,0Ñ3,1 86,8Ñ3,2 89,2Ñ3,2 

ˉ5556 75,0Ñ4,5 74,7Ñ4,2 70,0Ñ4,8 72,0Ñ4,4 74,3Ñ4,3 73,0Ñ4,5 73,0Ñ4,5 

ˉ2133 85,0Ñ3,8 87,8Ñ3,3 80,3Ñ4,0 80,1Ñ3,9 81,9Ñ3,7 81,4Ñ3,8 83,0Ñ3,8 

ʇʨʠʤʽʪʢʘ. ʆʮʽʥʢʫ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʘ ʫʤʦʚʥʦʾ ʧʦʭʠʙʢʠ (MÑm). 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʚʘʨʠʥʠ ʟ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʦʶ ʽʤʫʥʥʦʶ 

ʚʽʜʧʦʚʽʜʜʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʰʚʠʜʰʦʶ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʦʧʫʣʷʮʽʡ ʊ- 

ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʾʭ ʩʫʙʧʦʧʫʣʷʮʽʡ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʪʦʤʽʩʪʴ ʫ ʢʦʨʽʚ ʽʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʤʝʥʰ ʚʠʨʘʞʝʥʘ 

ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʆʪʞʝ, ʷʢ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʩʫʤʦʢ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʧʦʢʘʟʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʢʣʽʥʽʯʥʠʭ ʽ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʥʘʷʚʥʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʤôʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʪʝʨʘʧʽʾ, ʘʣʝ ʡ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ. 

ɺʠʩʥʦʚʢʠ.  

1. ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʫ ʢʦʨʽʚ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʣʦ 100% ʢʣʽʥʽʯʥʝ ʦʜʫʞʘʥʥʷ ʪʚʘʨʠʥ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʛʝʥʦʪʠʧʫ. ɺʦʜʥʦʯʘʩ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʪʨʠʚʘʣʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʛʝʥʦʪʠʧʘʭ ʢʦʨʽʚ ʘʣʝʣʽʚ *24* ʽ *26*. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʦʜʫʞʘʥʥʷ ʫ ʢʦʨʽʚ ɼ1ʩʪʘʥʦʚʠʣʘ 4 -5 ʜʽʙ, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟʽ ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ ï 3 - 4 ʜʦʙʠ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʛʝʥʦʪʠʧʦʤ ʽ 

ʪʨʠʚʘʣʽʩʪʶ ʦʜʫʞʘʥʥʷ (r = 0,71) ʧʽʜʪʚʝʨʜʞʫʻ ʚʧʣʠʚ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʢʣʽʥʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

2. ʋ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʘʣʝʣʷʤʠ, ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, 

ʽʥʪʝʛʨʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʩʪʘʥʦʚʠʣʘ 73,5%, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟʽ ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ ï 84,4% (P < 0,05).  

оΦ ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʟ ʚʠʩʦʢʠʤ ʽ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʜʠʥʘʤʽʢʠ ʪʝʨʘʧʽʾ ʧʦʢʘʟʘʣʘ, ʱʦ ʪʚʘʨʠʥ ʽʟ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʽʥʪʝʛʨʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʷʛʘʣʘ 89,2-90%, ʪʦʜʽ ʷʢ ʫ 

ʢʦʨʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʣʠʰʝ 73-83%.  
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ʈʆɿɼɯʃ 4 

4. ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

ʄʘʩʪʠʪ ʢʦʨʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦ ʟʥʘʯʫʱʠʭ ʭʚʦʨʦʙ ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʡ ʫʪʨʠʤʘʥʥʷ ʪʘ ʜʦʾʥʥʷ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʤʘʩʪʠʪ ʫ ʙʘʛʘʪʴʦʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʷʢ ̔ ʥʬʝʢʮʽʡʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, 

ʪʘʢ ʽ ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʥʝʜʞʤʝʥʪʫ, ʛʦʜʽʚʣʽ ʪʘ ʛʽʛʽʻʥʠ.  

ɺʪʨʘʪʠ ʚʽʜ ʤʘʩʪʠʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʥʝʟʥʘʯʥʫ ʯʘʩʪʢʫ ʚʽʜ ɺɺʇ, ʘʣʝ ʢʦʣʠʚʘʶʪʴʩʷ 

ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ (ʨʠʩ.4.1). ɼʘʥʽ ʤʦʜʝʣʶʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʝʢʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ 

ʤʘʩʪʠʪʫ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʦʮʽʥʦʢ ʚʪʨʘʪ ʤʦʣʦʯʥʦʛʦ ʩʝʢʪʦʨʫ [142, 59, 116, FAO, 2023]. 

ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʪʨʘʪ ʟ ʨʦʟʤʽʨʘʤʠ ɺɺʇ ʋʢʨʘʾʥʠ ʧʦʢʘʟʫʻ, ʱʦ ʟʙʠʪʢʠ 

ʚʽʜ ʤʘʩʪʠʪʽʚ ʩʢʣʘʜʘʶʪʴ ʙʽʣʷ 0,33% [43]. 

ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʩʚʽʪʦʚʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʦʰʠʨʝʥʽʩʪʴ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʤʘʻ ʟʥʘʯʥʽ ʚʘʨʽʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ 

ʪʘ ʫʤʦʚ ʚʝʜʝʥʥʷ ʪʚʘʨʠʥʥʠʮʪʚʘ. ɿʦʢʨʝʤʘ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʪʘʘʥʘʣʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ 

ʽʥʜʽʡʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʥʣʘʡʥ- ʪʘ ʦʬʣʘʡʥ-ʙʘʟ ʜʘʥʠʭ ʟʘ ʧʝʨʽʦʜ 

1967ï2019 ʨʦʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ R, ʜʦ ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʈʠʩ.4.1. ʈʦʟʧʦʜʽʣ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ ʤʘʩʪʠʪʫ ʷʢ ʯʘʩʪʢʠ ɺɺʇ ʫ 

ʢʣʶʯʦʚʠʭ ʢʨʘʾʥʘʭ-ʚʠʨʦʙʥʠʢʘʭ ʤʦʣʦʢʘ. 
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ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 222 ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʪʘ 150 ï 

ʢʣʽʥʽʯʥʦʛʦ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʚʘʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫ ʦʮʽʥʢʫ 

ʛʣʦʙʘʣʴʥʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʮʠʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʽʜʪʚʝʨʜʠʣʠ ʾʭ ʟʥʘʯʥʫ ʯʘʩʪʦʪʫ 

ʫ ʤʦʣʦʯʥʦʤʫ ʩʢʦʪʘʨʩʪʚʽ. ɿʘʛʘʣʴʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 42% (CI 

38-45%, PI 10-83%) ʪʘ 15% (CI 12-19%, PI 1-81%). ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ (46%) ʪʘ ɸʬʨʠʮʽ (44%), ʘ ʢʣʽʥʽʯʥʦʛʦ ï ʚ 

ɭʚʨʦʧʽ (29%) [134]. ɿʘ ʦʮʽʥʢʘʤʠ ʬʘʭʽʚʮʽʚ, ʱʦʨʽʯʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʫ ʤʦʣʦʯʥʠʭ ʩʪʘʜʘʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 20-50% [60].  

ɻʦʣʦʚʥʽ ʥʘʧʨʷʤʢʠ ʧʦʜʦʣʘʥʥʷ ʤʘʩʪʠʪʽʚ ʧʦʣʷʛʘʶʪʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤ 

ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ ʚʠʤôʷ ʪʘ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʝ ʣʠʰʝ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʘ 

ʧʝʨʝʜʫʩʽʤ ʥʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʟʘʭʚʦʨʶʚʘʥʴ [185, 209].  

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʙʣʝʤʠ ʤʘʩʪʠʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʨʦʟʨʠʚʦʤ ʤʽʞ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʨʝʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ ʽʟ ʧʝʨʝʭʽʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ. ʅʝʦʙʭʽʜʥʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʦʩʚʽʜ ʙʦʨʦʪʴʙʠ ʟ ʤʘʩʪʠʪʘʤʠ ʧʨʦʚʽʜʥʠʭ ʤʦʣʦʯʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, 

ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʘʣʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʛʨʘʤ ʢʦʥʪʨʦʣʶ. 

ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ ʨʝʛʫʣʷʨʥʫ ʽʥʩʧʝʢʮʽʶ SCC ʫ ʤʦʣʦʮʽ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ 

ʜʦʾʥʥʷ, ʩʘʥʽʪʘʨʥʫ ʦʙʨʦʙʢʫ ʜʽʡʦʢ, ʩʚʦʻʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʽ 

ʚʠʙʨʘʢʦʚʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦ ʽʥʬʽʢʦʚʘʥʠʭ ʢʦʨʽʚ.  

ɿʥʘʯʥʠʡ ʫʩʧʽʭ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥʘʭ 

(ʅʦʨʚʝʛʽʷ, ʐʚʝʮʽʷ, ʌʽʥʣʷʥʜʽʷ), ɸʚʩʪʨʘʣʽʾ, ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ, ɯʟʨʘʾʣʽ, ʷʢʽ ʦʧʠʨʘʶʪʴʩʷ 

ʥʘ ʚʣʘʩʥʽ ʧʨʦʛʨʘʤʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʨʝʣʽʟʽʚ NMC. ɼʦʩʚʽʜ ʪʘʢʠʭ 

ʧʨʦʛʨʘʤ, ʷʢ ʥʦʨʚʝʟʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ (NCHRS), 

ʘʚʩʪʨʘʣʽʡʩʴʢʦʾ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʨʘʜʠ ʟ ʤʘʩʪʠʪʫ (Australian Mastitis Advisory 

Council, AMAC), ʥʦʚʦʟʝʣʘʥʜʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʭʽʤʽʯʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ (National Milk Quality Programme, NCCP) ʪʘ ʽʟʨʘʾʣʴʩʴʢʦʾ ʤʦʣʦʯʥʦʾ 

ʧʘʣʘʪʠ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤôʷʤ (Dairy Board, Israel Cattle Breeders Association), 

ʩʚʽʜʯʠʪʴ, ʱʦ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʤʘʩʪʠʪʫ 

[14, 77, 165, 169, 217]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 
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ʩʝʥʩʦʨʽʚ ʜʦʾʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʧʨʦʛʨʘʤ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʜʘʻ ʟʤʦʛʫ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ ʱʝ ʜʦ ʧʦʷʚʠ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ [172, 210]. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʤʝʥʰʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʤʘʩʪʠʪ ʚʽʜʽʛʨʘʻ ʢʦʤʧʣʝʢʩʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ ʩʫʯʘʩʥʦʾ ʤʦʣʦʯʥʦʾ ʬʝʨʤʠ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʩʠʩʪʝʤʥʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʤʦʣʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ 

ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʘʜʘ [1, 96, 100, 173, 226, 238]. ɼʦ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʤʝʥʝʜʞʤʝʥʪʫ ʥʘʣʝʞʘʪʴ: 

- ʨʘʮʽʦʥʘʣʴʥʘ ʛʦʜʽʚʣʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʢʦʨʽʚ; 

- ʥʘʣʝʞʥʽ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ (ʛʽʛʽʻʥʘ, ʦʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ); 

- ʜʦʪʨʠʤʘʥʥʷ ʩʘʥʽʪʘʨʽʾ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʨʘʚʠʣʴʥʫ ʪʝʭʥʽʢʫ ʪʘ 

ʜʝʟʽʥʬʝʢʮʽʶ ʩʦʩʢʽʚ; 

- ʨʝʛʫʣʷʨʥʝ ʚʝʪʝʨʠʥʘʨʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʜʘ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʷʢʦʩʪʽ ʤʦʣʦʢʘ; 

- ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʧʨʘʢʪʠʢ [187]. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʩʪʘʥʫ ʤʦʣʦʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʽʤ. 

ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʚ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 

ʜʠʥʘʤʽʢʫ ʤʘʩʪʠʪʽʚ ʟʘ 2023ï2025 ʨʦʢʠ. ʋʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʟʘʬʽʢʩʦʚʘʥʦ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʜʽʡʥʦʛʦ ʩʪʘʜʘ ʤʘʡʞʝ ʥʘ 6%. ʏʘʩʪʢʘ ʭʚʦʨʠʭ 

ʢʦʨʽʚ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 2,5%, ʘʣʝ ʟʘʣʠʰʘʣʘʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʦʥʘʜ 

ʪʨʝʪʠʥʫ ʥʘʷʚʥʦʛʦ ʧʦʛʦʣʽʚôʷ. ʋ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʦʤʽʥʫʚʘʣʘ ʩʫʙʢʣʽʥʽʯʥʘ 

ʬʦʨʤʘ ʤʘʩʪʠʪʫ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ 25,4%, ʘʣʝ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʥʘ ʧʦʟʠʪʠʚʥʫ 

ʪʝʥʜʝʥʮʽʶ ʱʦʜʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʉʂʄ, ʪʦʜʽ ʷʢ ʧʨʦʷʚʠ ʂʄ 

ʟʘʣʠʰʘʣʠʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʤʠ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʠ ʤʘʡʞʝ 11%. ɸʥʘʣʽʟ 

ʩʪʨʫʢʪʫʨʠ ʜʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʧʨʘʢʪʠʯʥʦ ʩʪʘʙʽʣʴʥʘ ʧʦ 16-17 ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ 

ʤʘʩʪʠʪʫ. ʋ ʩʪʨʫʢʪʫʨʽ ʢʣʽʥʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʧʝʨʝʚʘʞʘʣʘ ʢʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ (11 

ʚʠʧʘʜʢʽʚ ʘʙʦ 68,7% ʚ 2025 ʨʦʮʽ), ʯʘʩʪʢʘ ʷʢʦʾ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʩʪʽʡʥʦ 
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ʟʨʦʩʪʘʣʘ. ʇʦʰʠʨʝʥʽʩʪʴ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʩʢʣʘʣʘ 20,4%, ʪʦʜʽ ʷʢ ʩʝʨʦʟʥʘ 

ʬʦʨʤʘ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʨʽʜʰʝ ʽ ʤʘʣʠ ʚʠʨʘʞʝʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʤʽʥʫʚʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʜʘʥʠʤʠ ʚʝʪʝʨʠʥʘʨʥʦʾ ʟʚʽʪʥʦʩʪʽ 

ɼʫʥʘʻʚʝʮʴʢʦʾ ʜʽʣʴʥʠʯʥʦʾ ʣʽʢʘʨʥʽ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ʤʘʩʪʠʪʫ ʫ 

ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʚʠʩʦʢʠʤ (ʧʦʥʘʜ 36%) ʽ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽ ʧʦ ʨʝʛʽʦʥʫ 

ʧʦʢʘʟʥʠʢʠ ʤʘʡʞʝ ʚʜʚʽʯʽ. ɿʦʢʨʝʤʘ, ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʽʜ ʚʝʪʝʨʠʥʘʨʥʠʤ ʥʘʛʣʷʜʦʤ 

ʣʽʢʘʨʥʽ ʯʘʩʪʦʪʘ ʤʘʩʪʠʪʫ ʩʪʘʥʦʚʠʣʘ 22,6% ʫ 2024 ʨʦʮʽ ʪʘ 16,4% ʫ 2025 ʨʦʮʽ, ʪʦʜʽ 

ʷʢ ʫ ʮʽʣʦʤʫ ʧʦ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʘʟʚʠʯʘʡ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 15-20%. 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʻ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ: ʟʘʩʪʘʨʽʣʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʫʯʘʩʥʦʾ ʜʦʾʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʥʝʜʦʣʽʢʠ ʫ ʛʦʜʽʚʣʽ ʡ ʜʦʛʣʷʜʽ. ʉʶʜʠ 

ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʬʘʢʪʦʨʠ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ (ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ, 

ʟʘʙʨʫʜʥʝʥʘ ʧʽʜʩʪʠʣʢʘ), ʱʦ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʽʥʬʽʢʫʚʘʥʥʷ ʚʠʤôʷ. ʊʦʤʫ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʠʤ, 

ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʟ ʧʨʦʚʝʜʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʷʢʘ ʥʘ 

ʨʘʟʽ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʘʛʨʦʬʦʨʤʫʚʘʥʥʽ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʢʦʥʪʨʦʣʶ ʪʘ ʟʥʠʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʤʘʩʪʠʪʽʚ ʫ ʤʦʣʦʯʥʦʤʫ 

ʩʢʦʪʘʨʩʪʚʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʜʦ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʦʬʽʣʘʢʪʠʢʠ, ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʜʦʨʦʚôʷʤ ʩʪʘʜʘ. ʃʽʢʫʚʘʥʥʷ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʢʦʥʪʨʦʣʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʝʪʽʦʣʦʛʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʦʮʽʥʮʽ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥ.  

ʋ ʧʝʨʰʦʤʫ ʧʫʥʢʪʽ ʤʦʣʦʯʥʦʾ ʩʪʨʘʪʝʛʽʾ çʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽè (ʌɸʆ), ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [185]. 

ʉʫʪʴ ʡʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥ ʥʝ ʤʦʞʝ 
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ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝʦʙʤʝʞʝʥʦ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ 

ʛʦʜʽʚʣʽ, ʷʢʱʦ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʨʛʘʥʽʟʤʫ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʟʥʘʢ. ʌɸʆ ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʚʽʜ ʧʽʜʭʦʜʫ çʤʘʢʩʠʤʘʣʴʥʠʡ 

ʥʘʜʽʡ ʙʫʜʴ-ʷʢʦʶ ʮʽʥʦʶè ʽ ʨʦʙʠʪʴ ʩʪʘʚʢʫ ʥʘ ʛʝʥʝʪʠʯʥʠʡ ʚʽʜʙʽʨ ʪʘ ʨʦʟʚʝʜʝʥʥʷ ʢʦʨʽʚ 

ʽʟ ʜʦʚʛʠʤ ʽ ʩʪʘʙʽʣʴʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ ʞʠʪʪʷʤ [97]. ʇʨʽʦʨʠʪʝʪ ʥʘʜʘʻʪʴʩʷ ʪʚʘʨʠʥʘʤ 

ʽʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʦʪʷʛʦʤ 4-5 ʣʘʢʪʘʮʽʡ, ʩʪʘʙʽʣʴʥʦʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʪʘ ʛʝʥʝʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʽʚ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʤʽʞ ʧʦʢʦʣʽʥʥʷʤʠ. ʇʽʜʪʨʠʤʢʘ 

ʛʝʥʝʪʠʯʥʦʛʦ ʚʽʜʙʦʨʫ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʪʝʣʠʮʽ ʚ ʧʝʨʰʽ ʤʽʩʷʮʽ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ, ʘ ʥʝ ʧʽʩʣʷ ʜʨʫʛʦʾ ʣʘʢʪʘʮʽʾ. ɻʘʣʫʟʴ ʧʝʨʝʩʪʘʻ ʽʥʚʝʩʪʫʚʘʪʠ 

ʚ ʛʝʥʝʪʠʯʥʦ ʩʣʘʙʢʠʭ ʪʚʘʨʠʥ ʽ ʢʦʥʮʝʥʪʨʫʻ ʨʝʩʫʨʩʠ ʥʘ ʪʠʭ, ʷʢʽ ʛʘʨʘʥʪʦʚʘʥʦ 

ʨʝʘʣʽʟʫʶʪʴ ʧʦʪʝʥʮʽʘʣ. ʋ ʧʽʜʩʫʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ 

ʩʪʨʠʙʢʦʤ, ʘ ʧʦʩʪʫʧʦʚʠʤ ʽ ʥʝʟʚʦʨʦʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʩʪʘʜʘ [73, 232]. 

ɺ ʨʷʜʽ ʨʦʙʽʪ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʦʤʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʨʦʙʦʪʽ ʟ 

ʤʦʣʦʯʥʦʶ ʭʫʜʦʙʦʶ ʚ ʋʢʨʘʾʥʽ ʟʜʘʪʥʝ ʩʫʪʪʻʚʦ ʧʨʠʩʢʦʨʠʪʠ ʛʝʥʝʪʠʯʥʠʡ ʧʨʦʛʨʝʩ, 

ʥʘʩʘʤʧʝʨʝʜ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʛʝʥʝʨʘʮʽʡʥʦʛʦ ʽʥʪʝʨʚʘʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʩʪʨʘʪʝʛʽʡ, ʷʢ ʨʘʥʥʽʡ ʚʽʜʙʽʨ çʧʣʽʜʥʠʢʽʚ ʙʫʛʘʾʚè, çʧʣʽʜʥʠʢʽʚ ʢʦʨʽʚè ʪʘ çʤʘʪʦʢ ʙʫʛʘʾʚè, 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʾ: ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʤʽʞ 

ʧʦʢʦʣʽʥʥʷʤʠ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʥʘʜʦʶ ʤʦʣʦʢʘ ʥʘ 80%. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʦʤʥʦʾ ʩʝʣʝʢʮʽʾ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʽʣʴʰ 

ʰʚʠʜʢʦʛʦ ʡ ʩʪʘʙʽʣʴʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʟʥʘʢ ʩʪʘʜʘ [3]. 

ʆʢʨʝʤʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʘʜʘʧʪʦʚʘʥʫ ʛʝʥʝʪʠʢʫ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʻ 

ʦʮʽʥʶʚʘʪʠʩʷ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ: ʢʣʽʤʘʪ, ʢʦʨʤʠ, ʩʠʩʪʝʤʘ ʫʪʨʠʤʘʥʥʷ, ʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨ. ʄʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʛʝʥʝʪʠʯʥʠʡ ʚʽʜʙʽʨ ʽ 

ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʝʜʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʢʦʨʽʚ, ʷʢʽ ʛʝʥʝʪʠʯʥʦ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ 

ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ, ʘ ʥʝ ʣʠʰʝ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʢʨʘʾʥ ʽʟ ʧʝʨʝʭʽʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ, ʜʝ ʚ ʥʘʷʚʥʦʩʪʽ ʙʘʛʘʪʦ 

ʤʽʩʮʝʚʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʧʦʨʽʜ, ʘ ʽʥʪʝʥʩʠʚʥʘ ʛʝʥʝʪʠʢʘ (ʛʦʣʰʪʠʥʽʟʘʮʽʷ) ʯʘʩʪʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʪʠʣʝʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ [43, 152, 176, 200]. 

ʆʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ ʟʘ ʨʘʭʫʥʦʢ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʻ 
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ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʛʦ ʩʝʢʪʦʨʫ. ʍʦʯʘ ʮʽ ʟʘʭʦʜʠ 

ʧʦʪʨʝʙʫʶʪʴ ʪʨʠʚʘʣʠʭ ʚʢʣʘʜʝʥʴ, ʾʭʥʽʡ ʝʬʝʢʪ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʡ: ʥʘʩʪʫʧʥʽ 

ʧʦʢʦʣʽʥʥʷ ʜʝʤʦʥʩʪʨʫʚʘʪʠʤʫʪʴ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʩʪʘʙʽʣʴʥʠʭ ʘʙʦ ʤʝʥʰʠʭ 

ʚʠʪʨʘʪʘʭ ʥʘ ʦʜʠʥʠʮʶ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʏʘʩʪʠʥʘ ʥʘʫʢʦʚʮʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʝʨʝʞʥʦʶ ʱʦʜʦ ʧʦʪʝʥʮʽʘʣʫ ʛʝʥʝʪʠʯʥʦʾ 

ʩʝʣʝʢʮʽʾ ʜʣʷ ʢʦʥʪʨʦʣʶ ʤʘʩʪʠʪʫ. ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʧʦʣʽʛʝʥʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʥʝʚʝʣʠʢʠʤ ʚʥʝʩʢʦʤ ʦʢʨʝʤʠʭ 

ʣʦʢʫʩʽʚ ʪʘ ʟʥʘʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ. 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʦʛʣʷʜʠ GWAS-ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʛʝʥʠ-ʢʘʥʜʠʜʘʪʠ 

ʧʦʷʩʥʶʶʪʴ ʣʠʰʝ ʯʘʩʪʠʥʫ ʬʝʥʦʪʠʧʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ, ʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʨʢʝʨʥʦʾ 

ʩʝʣʝʢʮʽʾ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʾ ʚʝʨʠʬʽʢʘʮʽʾ. ʄʝʪʘʘʥʘʣʽʟ ʨʽʟʥʠʭ ʧʦʨʽʜ ʚʠʷʚʠʚ 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʧʦʧʫʣʷʮʽʷʤʠ, ʱʦ ʦʙʤʝʞʫʻ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʽ ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ 

ʛʝʥʝʪʠʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ [80, 159].  

ɻʝʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʂʄ ʽ ʉʂʄ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʥʠʟʴʢʫ ʩʧʘʜʢʦʚʽʩʪʴ, ʱʦ 

ʦʙʤʝʞʫʻ ʧʨʷʤʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʛʨʝʩ. ʊʘʢ, hĮ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʣʠʚʘʻʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʚʽʜ 0,01 ʜʦ 0,12, ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʪʘ ʧʦʨʦʜʠ. ɺ ʮʴʦʤʫ ʧʣʘʥʽ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʧʘʪʦʛʝʥʽʚ ʚʠʤôʷ ʧʦʨʷʜ ʟ 

ʦʟʥʘʢʘʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʨʽʟʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʽʚ ʢʦʤʧʣʝʢʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʢʘʟʥʠʢ ʂʉʂ. ɺ ʨʦʙʦʪʽ Heringstad et al. (2003) ʧʦʢʘʟʘʥʦ, ʱʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʻ 

ʚʠʱʫ ʩʧʘʜʢʦʚʽʩʪʴ (0,08-0,19) ʽ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʤʘʩʪʠʪʫ [114]. ʉʧʘʜʢʦʚʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ 

ʧʝʨʝʙʽʛʫ, ʚʠʟʥʘʯʝʥʘ ʯʝʨʝʟ ʂʉʂ ʘʙʦ ʡʦʛʦ ʣʦʛʘʨʠʬʤʽʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʟʘʟʚʠʯʘʡ 

ʜʝʱʦ ʚʠʱʘ ʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʥʘʚʽʪʴ ʟʥʘʯʝʥʴ 0,1-0,3, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʘʛʨʝʛʦʚʘʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ LSCS [80, 113, 129, 190, 233].  

ɼʝʷʢʽ ʢʨʘʾʥʠ ʚʢʣʶʯʠʣʠ ʂʉʂ, ʂM ʘʙʦ ʦʙʠʜʚʽ ʦʟʥʘʢʠ ʚ ʢʦʤʧʣʝʢʩʽ ʜʦ ʩʚʦʾʭ 

ʧʨʦʛʨʘʤ ʩʝʣʝʢʮʽʾ ʷʢ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʚʥʫʪʨʽʰʥʴʦʤʦʣʦʯʥʠʭ 

ʽʥʬʝʢʮʽʡ. ʂʉʂ ʻ ʦʟʥʘʢʦʶ, ʷʢʘ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʩʭʠʣʴʥʦʩʪʽ 

ʜʦ ʤʘʩʪʠʪʫ. ɺʦʥʘ ʚʢʣʶʯʝʥʘ ʜʦ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʽ ʨʝʛʫʣʷʨʥʦ ʧʫʙʣʽʢʫʻʪʴʩʷ ʚ 

ʟʚʽʪʘʭ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʛʝʥʝʪʠʯʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʂʉʂ ʪʘ 
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ʯʘʩʪʦʪʦʶ ʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ. ʎʝ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʪʝʥʮʽʘʣ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪ ʫ ʢʦʨʽʚ ʰʣʷʭʦʤ ʩʝʣʝʢʮʽʾ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʂʉʂ. ʋ ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥʘʭ ʧʨʦʚʦʜʷʪʴ ʛʝʥʝʪʠʯʥʠʡ ʚʽʜʙʽʨ ʟʘ 

ʟʜʦʨʦʚ'ʷʤ ʚʠʤʝʥʽ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʩʽʚ ʧʨʦ ʤʘʩʪʠʪʠ, ʚʢʣʶʯʝʥʥʷ ʷʢʠʭ ʚ ʦʮʽʥʢʫ ʪʘ ʚʽʜʙʽʨ 

ʧʣʽʜʥʠʢʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʦ ʂʄ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ ʩʧʘʜʢʦʚʽʩʪʴ ʮʽʻʾ ʦʟʥʘʢʠ (0,01-0,15) [161, 191, 233, 241].  

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʤʽʞ ʤʦʣʦʯʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʯʘʩʪʦʪʦʶ ʤʘʩʪʠʪʫ, ʘ 

ʪʘʢʦʞ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʽʩʥʫʻ ʧʦʟʠʪʠʚʥʘ ʛʝʥʝʪʠʯʥʘ ʢʦʨʝʣʷʮʽʷ, ʷʢʘ 

ʟʘʟʚʠʯʘʡ ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 0,24-0,55 (ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 0,43). ɿʘ ʜʘʥʠʤʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʚôʷʟʦʢ ʤʽʞ ʥʘʜʦʻʤ ʽ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

ʥʝʟʥʘʯʥʦ ʥʝʛʘʪʠʚʥʦʛʦ ʜʦ 0,66 (ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 0,3). ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ ʤʽʞ ʚʠʩʦʢʦʶ ʤʦʣʦʯʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʽʛʥʦʨʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʚ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ: ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʽʜʙʦʨʫ ʚʠʢʣʶʯʥʦ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʦʾʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʢʦʨʽʚ. ɿʦʢʨʝʤʘ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʛʝʥʝʪʠʯʥʦʾ ʢʦʨʝʣʷʮʽʾ ʥʘ ʨʽʚʥʽ 0,3 ʮʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʤʘʩʪʠʪ ʧʨʠʙʣʠʟʥʦ ʥʘ 0,02 ʚʠʧʘʜʢʠ ʥʘ ʢʦʨʦʚʫ 

ʱʦʨʦʢʫ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʝʣʝʢʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʚʠʤʝʥʽ [82, 228]. 

ɻʝʥʝʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ɺʈʍ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢʽʩʥʠʤ ʽ ʢʽʣʴʢʽʩʥʠʤ 

ʩʢʣʘʜʦʤ ʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʩʧʝʢʪʨʦʤ ʘʣʝʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʘ ʯʘʩʪʦʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʛʝʥʦʪʠʧʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʫ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ 

ʛʝʥʝʪʠʢʦ-ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʫ ʩʠʩʪʝʤʽ çʛʝʥ-ʬʝʥʦʪʠʧè ʱʦʜʦ ʛʦʩʧʦʜʘʨʩʴʢʦ ʢʦʨʠʩʥʠʭ ʽ 

ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʧʫʣʷʮʽʡ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ [22, 44, 45, 147,  200]. 

ɼʣʷ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʛʝʥʝʪʠʢʠ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʝʣʝʢʮʽʾ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ 
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ʚʠʷʚʣʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʘʙʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʣʝʣʽʚ ʛʝʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʽʤʫʥʥʦʶ 

ʚʽʜʧʦʚʽʜʜʶ. ʍʦʯʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʤʘʻ ʧʦʣʽʛʝʥʥʫ 

ʧʨʠʨʦʜʫ, ʦʢʨʝʤʽ ʛʝʥʠ ʟ ʧʦʪʝʥʮʽʡʥʦ ʟʥʘʯʥʠʤ ʝʬʝʢʪʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʫʞʝ 

ʚʠʷʚʣʝʥʽ, ʪʘʢ ʽ ʱʝ ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ  ʅʘʧʨʠʢʣʘʜ ʚ ʜʦʩʣʽʜʞʝʥʥʽ Youngerman et al. 

(2004) ʧʦʢʘʟʘʥʦ, ʱʦ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ (SNP) ʫ ʛʝʥʽ CXCR2 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʤʽʛʨʘʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʧʽʜʚʠʱʝʥʦʶ ʯʘʩʪʦʪʦʶ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʛʦʣʰʪʠʥʩʴʢʦʾ ʭʫʜʦʙʠ, ʦʩʢʽʣʴʢʠ ʥʝʡʪʨʦʬʽʣʠ ʚʽʜʽʛʨʘʶʪʴ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʢʦʥʪʨʦʣʽ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɰʭ ʤʽʛʨʘʮʽʷ ʫ ʚʦʛʥʠʱʝ ʽʥʬʝʢʮʽʾ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʟʦʢʨʝʤʘ (ELR)CXC-

ʭʝʤʦʢʽʥʽʚ ʽ ʬʨʘʛʤʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʫ C5a ʯʝʨʝʟ ʩʧʝʮʠʬʽʯʥʽ ʨʝʮʝʧʪʦʨʠ [236]. 

ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʟʘʩʝʣʷʶʪʴ ʟʜʦʨʦʚʫ, ʽʥʬʽʢʦʚʘʥʫ ʘʙʦ 

ʽʤʫʥʽʟʦʚʘʥʫ ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ, ʚʠʜʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʚʘʢʮʠʥ ʧʨʦʪʠ ʤʘʩʪʠʪʫ [182]. 

ɯʥʰʽ ʛʝʥʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʘʙʦ ʤʦʙʽʣʽʟʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ 

ʫ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʮʝ ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, 

ʙʘʨôʻʨʥʫ ʬʫʥʢʮʽʶ ʚʠʤôʷ ʪʘ ʨʽʚʝʥʴ ʂʉʂ. ɼʣʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʚʽʪʦʚʠʭ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ ʚʠʟʥʘʯʝʥʦ ʨʷʜ ʢʣʶʯʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ: 

BoLA-DRB3 [45, 65, 91, 136, 138, 157, 192, 214, 203, 216]; CXCR1 (ʨʝʮʝʧʪʦʨ IL 8, 

ʚʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ) [88,  156]; LTF (ʣʘʢʪʦʪʨʘʥʩʬʝʨʠʥ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʟʘʭʠʩʪ) 

[148, 239]; TLR4 ï (ʨʝʮʝʧʪʦʨ ʨʦʟʧʽʟʥʘʚʘʥʥʷ PAMPs) [83, 145]; SLC11A1 (ʟʘʛʘʣʴʥʘ 

ʽʤʫʥʥʘ ʩʪʽʡʢʽʩʪʴ) [137]; STAT5A ʢʦʥʪʨʦʣʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʂʉʂ [130, 227] ʪʦʱʦ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʤʘʩʪʠʪʦʤ 

ʢʦʨʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣʘʭ [42, 69, 76, 80, 179, 202]. 

ɹʝʟʫʤʦʚʥʠʤ ʣʽʜʝʨʦʤ ʫ ʤʘʨʢʝʨʥʦʤʫ ʘʥʘʣʽʟʽ ʪʘ ʧʦʰʫʢʫ ʘʣʝʣʽʚ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʭ 

ʽʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʽʚ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʻ ʛʝʥ BoLA-DRB3. ɺʽʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʟʜʘʪʥʦʩʪʽ ʪʚʘʨʠʥ ʨʦʟʧʽʟʥʘʚʘʪʠ ʘʥʪʠʛʝʥʠ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡ, ʟʦʢʨʝʤʘ 

ʧʘʪʦʛʝʥʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʤʘʩʪʠʪʠ. ʉʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2026 ʨʦʢʫ ʫ ʙʘʟʽ ʜʘʥʠʭ IPD-

MHC (Immuno Polymorphism Database ï MHC: ʚʠʧʫʩʢ 3.16.0.0 ʚʽʜ 2026-01, ʟʙʽʨʢʘ 
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231) ʛʨʫʧʠ BoLA, ʚ ʨʦʟʜʽʣʽ BoLA-DRB3, ʟʘʨʝʻʩʪʨʦʚʘʥʦ 387 ʚʘʣʽʜʦʚʘʥʠʭ ʘʣʝʣʽʚ ʜʣʷ 

ʣʦʢʫʩʫ BoLA-DRB3, ʱʦ ʙʽʣʴʰʝ ʚ 4 ʨʘʟʠ ʥʽʞ ʜʣʷ ʽʥʰʠʭ ʣʦʢʫʩʽʚ II ʢʣʘʩʫ, DQB ʪʘ 

DQA [98, 121]. ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ɻʂɻ ʥʘ ʧʣʘʪʬʦʨʤʽ IMGT/MHC, 

ʱʦ ʘʢʫʤʫʣʶʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ MHC ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʽ 

ʤʘʨʢʝʨʠ ʢʦʥʪʨʦʣʶ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3, ʟʘʙʝʟʧʝʯʫʻ 

ʦʩʥʦʚʫ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʷʢ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ ʢʦʥʪʨʦʣʶ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ [178]. 

ʇʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3.2, ʷʢ ʥʘʜʽʡʥʦʛʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʨʢʝʨʘ ʜʣʷ ʦʮʽʥʢʠ ʩʭʠʣʴʥʦʩʪʽ ʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʽʚ 

ʩʚʽʜʯʘʪʴ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʰʫʢʦʤ ʪʽʩʥʠʭ ʽ ʜʦʩʪʦʚʽʨʥʠʭ 

ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʦʢʨʝʤʠʤʠ ʘʣʝʣʷʤʠ ʽ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʽ 

ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ, ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ, ʘ ʪʘʢʦʞ 

ʟʘʛʘʣʴʥʦʶ ʽʤʫʥʥʦʶ ʨʝʘʢʪʠʚʥʽʩʪʶ ʪʚʘʨʠʥ (ʪʘʙʣ.4.1).  

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-

DRB3 ʚʠʢʦʥʘʥʦ ʤʝʪʦʜʦʤ ʇʃʈ-ʇɼʈʌ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ 

ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʝʥʜʦʥʫʢʣʝʘʟ ʩʧʝʮʠʬʽʯʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʨʦʟʱʝʧʣʶʚʘʪʠ ʛʝʥʦʤʥʫ 

ɼʅʂ ʫ ʧʝʚʥʠʭ ʥʫʢʣʝʦʪʠʜʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʢʦʜʦʤʽʥʘʥʪʥʠʤ ʪʠʧʦʤ ʫʩʧʘʜʢʫʚʘʥʥʷ ʪʘ 

ʩʝʣʝʢʪʠʚʥʦʶ ʥʝʡʪʨʘʣʴʥʽʩʪʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʦʪʠʧʫ ʦʢʨʝʤʦʾ 

ʪʚʘʨʠʥʠ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʦʮʽʥʢʠ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ BoLA-

DRB3 ʽ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ [43, 222, 44, 197]. ʇʽʜʩʫʤʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ BoLA-DRB3 ʣʦʢʫʩʫ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʧʦʨʦʜʘʭ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʟ 1997 ʧʦ 2022 ʨʽʢ ʧʽʜʩʫʤʦʚʘʥʦ ʚ ʨʦʙʦʪʽ Galdino 

Andrade et al. (2024), ʜʝ ʦʢʨʝʩʣʝʥʦ ʧʝʨʝʣʽʢ 45 ʨʦʙʽʪ ʽʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʠʧʫʚʘʥʥʷ 

ʛʝʥʘ BoLA-DRB3 ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʃʈ-ʇɼʈʌ ʪʘ ʩʝʢʚʝʥʫʚʘʥʥʷ [98]. 

ɸʥʘʣʽʟ ʪʘʙʣʠʮʽ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʷʚʣʝʥʦ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʯʫʪʣʠʚʦʩʪʽ ʤʽʞ ʘʣʝʣʷʤʠ BoLA-DRB3.2 ʪʘ ʤʘʩʪʠʪʦʤ. ɹʘʞʘʥʥʷ ʚʠʷʚʠʪʠ ʦʜʠʥ 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʤʘʨʢʝʨ ʥʝ ʥʘʙʫʣʦ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. 
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ʊʘʙʣʠʮʷ 4.1 

ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʘʣʝʣʷʤʠ BoLA-

DRB3.2 ʪʘ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʤʝʪʦʜʦʤ ʇʃʈ-ʇɼʈʌ 

ɸʚʪʦʨʠ, ʜʞʝʨʝʣʦ ɸʩʦʮʽʘʮʽʾ ʇʦʨʦʜʠ ɸʣʝʣʽ DRB3.2 

Dietz et al. [91] ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʤʘʩʪʠʪʫ ɻʦʣʰʪʠʥʠ *16 

Kelm et al. [126] ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ EBV ʜʣʷ ʂʄ ɻʦʣʰʪʠʥʠ *08 

Sharif et al. [203] 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ 
ɻʦʣʰʪʠʥʠ, 

ɼʞʝʨʩʽ 

*23 

ʟʥʠʞʝʥʥʷ ʂʉʂ ʪʘ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʠʪʫ 
*16 

Sharif et al. [202] 
ʤʘʩʪʠʪ, ʩʧʨʠʯʠʥʝʥʠʡ 

Staphylococcus spp. 

ɻʦʣʰʪʠʥʠ 

*22,*23,*24 

Rupp et al, [190] 

ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʂʉʂ *03,*11 

ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʂʉʂ *22,*23 

ʤʝʥʰʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʤʘʩʪʦʧʘʪʽʾ 
*03 

ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʤʘʩʪʦʧʘʪʽʾ 
*08 

Kulberg et al. 

[136] 

ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʅʦʨʚʝʟʴʢʘ 

ʯʝʨʚʦʥʘ 

*22,*26 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ *07,*11,*18,*24 

Duangjinda et al. 

[92] 

ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʪʦʧʘʪʽʾ ɻʦʣʰʪʠʥʠ Ĭ 

ɿʝʙʫ 

*01,*52 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʂʄ *15,*51,*22 

Ibrahim et al. 

[120] 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ 
ɻʦʣʰʪʠʥʠ, 

ɭʛʠʧʝʪ 

*11 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ E. coli *24 

ʩʪʽʡʢʽʩʪʴ ʜʦ St. aureus *16 

Yoshida et al. 

[234] 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ ɻʦʣʰʪʠʥʠ, 

ʗʧʦʥʽʷ  

*8,*16 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ *22,*23,*24 

Pokorska et al. 

[178] 

ʤʝʥʰʠʡ ʨʠʟʠʢ ʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ 
ɻʦʣʰʪʠʥʠ, 

ʇʦʣʴʱʘ 
*22 ʽ *16 

Suprovych et al. 

[216] 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ 
ʋʢʨʘʾʥʘ, 

ʋʏʈʄ 

*24 

*26 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ 
*13 

*22 

Suprovych et al. 

[216] 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ 
ʋʢʨʘʾʥʘ, 

ʋʏʝʈʄ 

*07 

*08 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ 
*22 

*24 

Bandura et al. [64] 
ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ ʋʢʨʘʾʥʘ, 

ʋʏʈ 

*28 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʩʪʠʪʫ *26 
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ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʚʢʘʟʫʻ ʥʘ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʝʣʽʚ 

ʛʝʥʘ BoLA-DRB3.2, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʤʘʩʪʠʪʦʤ, ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʪʘʜ, ʩʪʽʡʢʠʭ ʜʦ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [92, 120, 199]. 

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʢʘ ʜʠʩʢʫʩʽʡʥʠʭ ʧʦʣʦʞʝʥʴ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ [41]. 

ɺʩʪʘʥʦʚʣʝʥʠʤ ʘʩʦʮʽʘʮʽʷʤ ʪʠʧʫ çʘʣʝʣʴïʤʘʩʪʠʪè ʧʨʠʪʘʤʘʥʥʠʡ ʧʦʧʫʣʷʮʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʽ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʫ ʯʘʩʪʠʥʠ ʪʚʘʨʠʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ. 

ʅʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʘʣʝʣʽʚ ʽʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʝʢʩʧʨʝʩʽʾ ʾʭ ʯʘʩʪʢʘ ʩʝʨʝʜ ʪʚʘʨʠʥ 

ʩʪʘʜʘ ʦʙʤʝʞʝʥʘ. ʊʘʢ, ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʋʏʈʄ ʘʣʝʣʽ *24 ʽ *26 ʛʝʥʘ BoLA-

DRB3 ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʘʩʪʠʪʦʤ ʤʘʶʪʴ ʩʫʤʘʨʥʫ ʯʘʩʪʢʫ ʫ 42,3%. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʦʤʦʟʠʛʦʪʠ *24/*24 ʨʝʘʣʴʥʠʤʠ ʥʦʩʽʷʤʠ ʮʠʭ ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟ 52  

ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʢʦʨʽʚ ʻ ʣʠʰʝ 21 ʢʦʨʦʚʘ ʘʙʦ ʪʨʦʭʠ ʙʽʣʴʰʝ 40%.  

ʉʫʪʪʻʚʠʤ ʦʙʤʝʞʝʥʥʷʤ ʻ ʥʝʜʦʩʪʘʪʥʻ ʚʨʘʭʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʝʬʝʢʪʫ 

ʘʣʝʣʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʥʦʪʠʧʠ ʪʠʧʫ *ɿʜ/*ɸ, *ʍʤ/*ɸ ʽ *ɸ/*ɸ (ʜʝ *ɿʜ ï ʘʣʝʣʴ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, *ʍʤ ï ʘʣʝʣʴ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ, *ɸ ï ʫʤʦʚʥʦ çʥʝʡʪʨʘʣʴʥʽè ʘʣʝʣʽ) 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ, ʪʘʢ ʽ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʝ ʟʥʘʯʥʫ ʨʦʣʴ ʤʦʞʫʪʴ 

ʚʽʜʽʛʨʘʚʘʪʠ ʤʽʞʛʝʥʥʽ ʚʟʘʻʤʦʜʽʾ ʪʘ ʤʦʜʠʬʽʢʫʶʯʠʡ ʚʧʣʠʚ çʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭè 

ʘʣʝʣʽʚ [43, 112, 237]. 

ʄʘʩʪʠʪ ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʽ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʜʽʷʪʠ ʦʜʥʦʯʘʩʥʦ ʘʙʦ ʧʦʩʣʽʜʦʚʥʦ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʢʣʽʥʽʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʧʘʪʦʣʦʛʽʾ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʧʝʨʝʙʽʛʫ [55, 237]. ɻʦʩʪʨʽ ʽʥʬʝʢʮʽʾ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʧʨʠʯʠʥʝʥʽ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʘʪʦʛʝʥʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ Duse et al. (2021) 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʥʘʜ 2000 ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ ʚʽʜ ʢʦʨʽʚ ʽʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ. 

ɿʘʛʘʣʦʤ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʟʙʫʜʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʢʽʣʴʢʽʩʥʦ 

ʜʦʤʽʥʫʚʘʣʠ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʙʘʢʪʝʨʽʾ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʽʟʦʣʷʪʽʚ ʤʘʡʞʝ 500 

ʚʠʧʘʜʢʽʚ ʘʙʦ 25% ʥʘʣʝʞʘʣʦ Staphylococcus aureus. ɼʣʷ Streptococcus dysgalactiae 

ʚʠʷʚʣʝʥʦ ʙʣʠʟʴʢʦ 350 ʽʟʦʣʷʪʽʚ (ʙʣʠʟʴʢʦ 15-18%), ʘ Streptococcus uberis ï ʙʣʠʟʴʢʦ 

250 ʽʟʦʣʷʪʽʚ (ʙʽʣʷ 10-12%). ʉʝʨʝʜ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʥʘʡʯʘʩʪʽʰʝ 

ʨʝʻʩʪʨʫʚʘʣʠ Escherichia coli ï ʦʨʽʻʥʪʦʚʥʦ ʜʦ 300 ʚʠʧʘʜʢʽʚ (ʚʽʜ 12 ʜʦ 15%). ɯʥʰʽ 



140 
 

ʟʙʫʜʥʠʢʠ, ʪʘʢʽ ʷʢ Trueperella pyogenes ʽ Klebsiella spp., ʟʫʩʪʨʽʯʘʣʠʩʷ ʟ ʯʘʩʪʦʪʦʶ ʜʦ 

5% [94, 235].  

 ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʤʘʩʪʠʪʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ ʤʽʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʁʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʟʘʛʘʣʦʤ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʩʫʯʘʩʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʧʨʦʪʝ ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʯʘʩʪʦʪʽ ʪʘ 

ʜʦʤʽʥʫʚʘʥʥʽ ʦʢʨʝʤʠʭ ʟʙʫʜʥʠʢʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʤʘʩʪʠʪʫ. 

ɿʦʢʨʝʤʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ 

Staphylococcus aureus ʪʘ Escherichia coli (ʙʣʠʟʴʢʦ 20%). ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʜʘʥʠʤʠ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ ʮʽ ʟʙʫʜʥʠʢʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʦʩʥʦʚʥʽ 

ʝʪʽʦʣʦʛʽʯʥʽ ʘʛʝʥʪʠ ʧʦʯʘʪʢʦʚʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ [125]. ɺʦʜʥʦʯʘʩ ʫ ʯʘʩʪʠʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʤʽʥʫʚʘʥʥʷ ʩʪʘʬʽʣʦʢʦʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʱʦ, ʡʤʦʚʽʨʥʦ, 

ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʩʪʘʜʘ [135]. 

ʇʨʠ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʽʡ ʬʦʨʤʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʧʝʨʝʚʘʞʘʥʥʷ Streptococcus agalactiae (18,5%), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʫʷʚʣʝʥʥʷʤ 

ʧʨʦ ʡʦʛʦ ʚʠʩʦʢʫ ʽʥʚʘʟʠʚʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʪʷʞʢʽ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʫ ʯʘʩʪʠʥʽ ʜʦʩʣʽʜʞʝʥʴ ʜʦʤʽʥʫʶʯʘ ʨʦʣʴ ʧʨʠ ʪʷʞʢʠʭ 

ʬʦʨʤʘʭ ʤʘʩʪʠʪʫ ʚʽʜʚʦʜʠʪʴʩʷ Staphylococcus aureus [159]. ɿʥʘʯʥʘ ʯʘʩʪʢʘ 

Streptococcus pyogenes ʪʘ Escherichia coli ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʠʭ 

ʫʨʘʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʩʠʥʝʨʛʽʯʥʫ ʨʦʣʴ ʫ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʣʽʤʽʢʨʦʙʥʠʭ ʽʥʬʝʢʮʽʡ. 

ɺʠʷʚʣʝʥʥʷ Staphylococcus aureus ʫ ʧʦʣʦʚʠʥʽ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʟʘʛʘʣʦʤ 

ʚʽʜʧʦʚʽʜʘʻ ʣʽʪʝʨʘʪʫʨʥʠʤ ʜʘʥʠʤ ʱʦʜʦ ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʝʨʩʠʩʪʝʥʮʽʾ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʽʥʬʝʢʮʽʡ [25].   

ɺ ʨʦʙʦʪʽ ʇʘʩʪʝʨʥʘʢ ʪʘ ʽʥ. (2023) ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʙʫʜʥʠʢʽʚ ʉʂʄ ʫ ʢʦʨʽʚ 

ʣʘʢʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʾʭ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʫ ʩʭʝʤʘʭ ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʘʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 42,9% ʧʨʦʙ Streptococcus 

spp ʽ 28,6% ï E. coli, ʱʦ ʚʦʣʦʜʽʶʪʴ ʛʝʤʦʣʽʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʽ ʧʦ 14,2% ï 
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Staphylococcus haemoliticus ʪʘ Staphylococcus aureus [28]. 

ʊʨʠʨʘʟʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ ʟʽ ʟʙʽʨʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ BTSCC (n = 

495) ʚ ʧʨʦʚʽʥʮʽʾ ɸʣʴʙʝʨʪʘ (ʂʘʥʘʜʘ) ʧʨʦʪʷʛʦʤ 12 ʤʽʩʷʮʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ real-

time ʇʃʈ ʧʦʢʘʟʘʣʘ, ʱʦ ʯʘʩʪʢʘ ʩʪʘʜ, ʫ ʷʢʠʭ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʨʘʟ ʚʠʷʚʣʝʥʦ 

ʟʙʫʜʥʠʢʽʚ, ʩʪʘʥʦʚʠʣʘ: Staphylococcus aureus ï 57%, Streptococcus agalactiae ï 

1,6% ʪʘ Mycoplasma bovis ï 1,4% [205]. 

ʇʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʷʚʣʝʥʥʷ ʘʣʝʣʽʚ ʥʘʢʣʘʜʘʶʪʴ ʤʦʜʠʬʽʢʘʮʽʾ 

ʤʝʪʦʜʫ ʇʃʈ-ʇɼʈʌ, ʩʝʟʦʥʥʽʩʪʴ, ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʥʝʜʞʤʝʥʪʫ ʤʦʣʦʯʥʠʭ ʬʝʨʤ, ʜʝ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʜʦʩʣʽʜʠ ʪʦʱʦ, ʦʙʤʝʞʫʶʯʠ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ 

ʘʩʦʮʽʘʮʽʡ (ʨʠʩ.4.2).  

 ʇʨʦʪʝ ʾʭ ʟʥʘʯʫʱʽʩʪʴ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʨʽʚʝʥʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʧʘʨʘʤʝʪʨʠ ʥʝʩʧʝʮʠʬʽʯʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʜʘʥʽ ʢʣʽʥʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [148, 168, 192, 202]. ʂʨʽʤ ʪʦʛʦ, 

ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʯʫʪʣʠʚʦʩʪʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʜʦ ʤʘʩʪʠʪʫ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ 

ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʣʽʤʬʦʮʠʪʘʨʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ [214]. ʊʦʤʫ ʬʦʨʤʫʚʘʥʥʷ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʩʪʽʡʢʦʛʦ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚʠʤôʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʝʥʪʠʯʥʠʭ ʘʣʝʣʽʚ ʚʩʪʘʥʦʚʣʝʥʠʭ ʷʢ ɼʅʂ-ʤʘʨʢʝʨʠ 

ʯʫʪʣʠʚʦʩʪʽ ʯʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʽʚ ʜʣʷ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʤʘʻ ʩʝʥʩ [42]. 

ʃʦʢʫʩ BoLA-DRB3 ʜʝʤʦʥʩʪʨʫʻ ʙʘʛʘʪʠʡ ʘʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦʜʘʪʢʦʚʽ ʪʨʫʜʥʦʱʽ ʩʪʚʦʨʶʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʂʣʘʩʠʯʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʘʣʝʣʽʚ ʇʃʈ-ʇɼʈʌ ʤʘʻ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ, ʪʦʤʫ ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʣʠʰʝ ʥʘ 54 çʩʪʘʥʜʘʨʪʥʠʭè ʘʣʝʣʷʭ. ʊʦʤʫ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʨʦʟʰʠʨʝʥʫ ʥʦʤʝʥʢʣʘʪʫʨʫ, ʚ ʷʢʫ ʚʢʣʶʯʝʥʦ ʚʩʽ ʚʠʷʚʣʝʥʥʽ ʚ ʜʦʩʪʫʧʥʽʡ ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʽ ʧʨʦ ʚʩʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧʘʪʝʨʥʠ ʪʨʠʧʣʝʪʽʚ ʇʃʈ-ʇɼʈʌ. 

ʆʧʨʘʮʴʦʚʘʥʦ ʧʦʥʘʜ 20 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʫ ʷʢʠʭ ʚʠʷʚʣʝʥʦ 66 çʥʝʩʪʘʥʜʘʨʪʥʠʭè 

ʘʣʝʣʽʚ BoLA-DRB3.2 ʫ ʬʦʨʤʘʪʽ çʣʦʢʫʩ. ʝʢʟʦʥ*ʘʣʝʣʴè, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʰʠʨʠʪʠ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʜʦ 120 ʚʘʨʽʘʥʪʽʚ. ʊʘʢʘ ʫʥʽʬʽʢʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʟʥʘʯʝʥʴ ʘʣʝʣʽʚ 

BoLA-DRB3.2 ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʾʭ ʯʘʩʪʦʪ ʫ ʨʽʟʥʠʭ 
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ʧʦʧʫʣʷʮʽʷʭ, ʫʥʠʢʘʶʯʠ ʜʫʙʣʶʚʘʥʥʷ ʪʘ ʧʣʫʪʘʥʠʥʠ [66]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʙʠ ʨʦʟʛʣʷʜʘʣʠʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʯʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 
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ʧʨʦʮʝʩʫ, ʚʽʜʩʫʪʥʽ. ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ 

ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʘʜʠʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ ʭʚʦʨʠʭ ʢʦʨʽʚ.   

ʊʝʦʨʝʪʠʯʥʦ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʤʘʩʪʠʪʽ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʫʟʛʦʜʞʝʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʨʴʦʭ ʨʽʚʥʽʚ ʨʝʛʫʣʷʮʽʾ: ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (ʰʚʠʜʢʘ 

ʥʝʩʧʝʮʠʬʽʯʥʘ ʨʝʘʢʮʽʷ), ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (ʩʧʝʮʠʬʽʯʥʘ ʢʣʽʪʠʥʥʘ ʪʘ 

ʛʫʤʦʨʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ) ʽ ʛʝʥʝʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʯʝʨʝʟ ʧʦʣʽʤʦʨʬʽʟʤ BoLA-DRB3. ʄʽʞ 

ʮʠʤʠ ʨʽʚʥʷʤʠ ʽʩʥʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʟʚôʷʟʦʢ, ʦʩʢʽʣʴʢʠ ʘʢʪʠʚʘʮʽʷ ʚʨʦʜʞʝʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʚʠʟʥʘʯʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʫʩʢʫ ʘʜʘʧʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʪʦʜʽ ʷʢ ʛʝʥʝʪʠʯʥʽ 

ʬʘʢʪʦʨʠ ʤʦʜʫʣʶʶʪʴ ʩʠʣʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʦʭ ʣʘʥʦʢ [27, 48, 155]. ʉʘʤʝ ʪʦʤʫ 

ʤʦʞʣʠʚʽ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʛʝʤʘʪʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʩʫʙʧʦʧʫʣʷʮʽʷʤʠ ʣʽʤʬʦʮʠʪʽʚ 

ʪʘ ʛʝʥʦʪʠʧʘʤʠ BoLA-DRB3 ʻ ʙʽʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ.  

ʅʘʩʪʫʧʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-

DRB3.2 ʫ ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ: ɼ1 ï ʫ ʛʝʥʦʪʠʧʽ ʷʢʠʭ ʥʘʷʚʥʽ ʤʘʨʢʝʨʥʽ 

ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26, ʘʩʦʮʽʡʦʚʘʥʽ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ, ʪʘ 

ɼ2 ï ʫ ʷʢʠʭ ʟʘʟʥʘʯʝʥʽ ʤʘʨʢʝʨʠ ʚʽʜʩʫʪʥʽ ʘʙʦ ʤʘʶʪʴ ʩʣʘʙʢʠʡ ʟʚôʷʟʦʢ ʽʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ɼʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʣʽʥʽʯʥʦ 

ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʪʘ ʾʭʥʽʡ ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʨʘʧʽʾ. ʆʮʽʥʢʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʝʥʦ ʟʘ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ:  

- ʧʦʨʽʚʥʷʥʥʷ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 1, 3 ʽ 9-ʫ ʜʦʙʫ ʫ ʛʨʫʧʘʭ ɼ1 ʽ ɼ2; 

- ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʫ ʢʦʨʽʚ;  

- ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ɺ ʘʥʘʣʽʟʽ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʢʘʟʥʠʢʠ ʚʨʦʜʞʝʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʥʘ 

ʦʩʥʦʚʽ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʣʝʡʢʦʛʨʘʤʠ, ʯʠʩʝʣʴʥʦʩʪʽ ʊ- ̔  ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʾʭ 

ʩʫʙʧʦʧʫʣʷʮʽʡ (ʊ-ʭʝʣʧʝʨʽʚ, ʊ-ʩʫʧʨʝʩʦʨʽʚ), ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʊ-

ʢʣʽʪʠʥ (ʊɽ-ʈʋʃ, ʊɸ-ʈʋʃ).  

ʇʦʨʽʚʥʷʥʥʷ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ ʚ ʛʨʫʧʘʭ ɼ1 ʽ ɼ2. 

ʆʮʽʥʢʘ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʢʦʨʝʢʮʽʾ ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʫ ʛʝʥʦʪʠʧʽ ʪʚʘʨʠʥ 
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ʘʣʝʣʽʚ BoLA-DRB3.2, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʤʘʩʪʠʪʦʤ. ʋ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ ʛʝʥʦʪʠʧ-ʟʘʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ. ɿʦʢʨʝʤʘ, ʫ ʢʦʨʽʚ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟ ʤʘʨʢʝʨʘʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ DRB3.2*24 ʽ *26 ʥʘ 9-ʪʫ ʜʦʙʫ 

ʣʽʢʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʝ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʜʦ 17% (P < 0,05) ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʛʘʩʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʛʨʫʧʽ ɼ2, ʜʝ ʪʘʢʽ ʘʣʝʣʽ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽʤʠ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ (P < 0,05) ʙʫʣʦ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ. ʆʜʥʦʪʠʧʥʘ 

ʜʠʥʘʤʽʢʘ ʚʠʷʚʣʝʥʘ ʜʣʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ʋ ʛʨʫʧʽ ɼ1 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 18% ʥʘ 9-ʪʫ ʜʦʙʫ (P < 0,05), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ɼ2 ʟʨʦʩʪʘʥʥʷ 

ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʫʞʝ ʥʘ 3-ʪʶ ʜʦʙʫ (P < 0,01) ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʽʚʥʝʤ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʥʘ 9-ʪʫ ʜʦʙʫ (P < 0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʮʠʭ ʪʚʘʨʠʥ. ɺʽʜʙʫʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚ 

ʙʽʢ ʟʨʦʩʪʘʥʥʷ. ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʪʘʢʦʞ 

ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʶ: ʫ ɼ1 ï 11-12% (P < 0,05), ʫ ɼ2 ï 7,1% (P < 0,05). 

ɹʽʣʴʰ ʚʠʨʘʟʥʽ ʟʤʽʥʠ ʚʠʷʚʣʝʥʦ ʧʨʠ ʘʥʘʣʽʟʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ. ʋ ʢʦʨʽʚ 

ʛʨʫʧʠ ʟ ʤʘʨʢʝʨʘʤʠ DRB3.2*24 ʽ *26 ʥʘ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʷʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʣʽʤʬʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (P < 0,001). ʋ 

ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʾʭ ʯʘʩʪʢʘ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ, ʷʢ ʥʘ 3-ʪʶ (P < 0,05), ʪʘʢ ʽ ʥʘ 9-

ʪʫ ʜʦʙʫ (P < 0,001), ʦʜʥʘʢ ʥʝ ʜʦʩʷʛʘʣʘ ʨʽʚʥʷ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. ʇʨʦ 

ʧʦʩʪʫʧʦʚʝ ʟʛʘʩʘʥʥʷ ʫ ʮʽʡ ʛʨʫʧʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʚʽʜʯʠʪʴ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ 

ʯʘʩʪʢʠ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ (P < 0,01) ʪʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ (P < 0,01) ʥʘ 

9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ. ʏʘʩʪʢʘ ʤʦʥʦʮʠʪʽʚ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ ʟʤʝʥʰʫʚʘʣʘʩʷ (P < 

0,05), ʚʽʜʦʙʨʘʞʘʶʯʠ ʥʦʨʤʘʣʽʟʘʮʽʶ ʬʘʛʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. ɺʦʜʥʦʯʘʩ ʫ 

ʜʠʥʘʤʽʮʽ ʣʽʢʫʚʘʥʥʷ ʨʽʚʝʥʴ ʙʘʟʦʬʽʣʽʚ ʫ ʢʦʨʽʚ ʛʨʫʧʠ ɼ1 ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʚ (P < 

0,01-0,001), ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʝʦʟʠʥʦʬʽʣʽʚ, ʥʘʚʧʘʢʠ, ʥʘ 9-ʪʫ ʜʦʙʫ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʣʘʩʷ (P < 0,01). 

ʋ ʛʨʫʧʽ ʜʝ ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʽʚ ʙʫʣʠ ʚʽʜʩʫʪʥʽʤʠ ʟʤʽʥʠ 

ʣʝʡʢʦʛʨʘʤʠ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ, ʘʣʝ ʟ ʜʦʩʪʦʚʽʨʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʢʠ 

ʣʽʤʬʦʮʠʪʽʚ (P < 0,05) ʪʘ ʟʥʠʞʝʥʥʷʤ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ (P < 0,05), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʦʨʤʘʣʽʟʘʮʽʶ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ. 

ʇʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ 
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ʛʝʥʝʪʠʯʥʠʤ ʧʨʦʬʽʣʝʤ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʽʢʫʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʧʦʤʽʨʥʦʛʦ ʧʨʷʤʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ʘʣʝʣʷ BoLA-DRB3.2. 

*26 ʪʘ ʧʨʠʨʦʩʪʦʤ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ (r = +0,62; P < 0,05) ʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ (r 

= +0,58; P < 0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʚʽʜʥʦʚʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɺʦʜʥʦʯʘʩ ʤʽʞ ʘʣʝʣʝʤ BoLA-DRB3.2*24 ʪʘ ʟʤʽʥʘʤʠ ʜʦʩʣʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʦ ʩʣʘʙʢʠʡ ʘʙʦ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ (r ʚʽʜ ī0,21 ʜʦ +0,34; P > 

0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʨʘʞʝʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ. ʊʘʢʦʞ 

ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʠ ʩʣʘʙʢʠʤʠ ʪʘ ʥʝʩʪʽʡʢʠʤʠ ʫ ʛʨʫʧʽ ʢʦʨʽʚ 

ʙʝʟ ʤʘʨʢʝʨʽʚ (r = 0,12-0,29; P > 0,05), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʩʦʢʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ.  

ʆʪʞʝ, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʟʤʽʥʠ ʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʣʝʣʴ 

BoLA-DRB3.2*26 ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʧʦʟʠʪʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ 

ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʫʟʛʦʜʞʝʥʠʤ ʧʝʨʝʙʽʛʦʤ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʉʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʣʽʜʥʠʢʠ ʚ ʽʥʰʠʭ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʭʝʤʘʭ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ. ɿʦʢʨʝʤʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

çʃʽʤʘʥʽʥè ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʷʚʣʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ (ʈ < 0,01), ʪʘ ʛʝʤʦʛʣʦʙʽʥʫ (ʈ < 0,05) ʽ ʟʥʠʞʝʥʥʷ 

ʥʘ 8% ʧʦʧʫʣʷʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ. ʊʨʠʨʘʟʦʚʝ ʚʚʝʜʝʥʥʷ ʭʚʦʨʠʤ 

ʢʦʨʦʚʘʤ ʚ ʫʨʘʞʝʥʽ ʯʚʝʨʪʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʧʨʠʟʚʝʣʦ 

ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʤʝʥʰʝʥʥʷ (ʈ < 0,05) ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʥʘ 9-ʪʫ ʜʦʙʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʛʘʩʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [47]. ɸʥʘʣʦʛʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ [213]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʢʪʠʥʦʚʦʾ ʪʝʨʘʧʽʾ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʷʢʝ 

ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʝʪʘʧʘʭ ʚʽʜ ʛʦʩʪʨʦʾ ʜʦ ʧʝʨʝʭʽʜʥʦʾ ʩʪʘʜʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʢʫʨʩʫ ʪʝʨʘʧʽʾ (7-10 ʜʽʙ) ʫ ʪʚʘʨʠʥ ʜʦʩʪʦʚʽʨʥʦ ʟʤʽʥʶʚʘʣʠʩʷ 

ʦʩʥʦʚʥʽ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 

18-25 % (P < 0,05), ʱʦ ʚʽʜʦʙʨʘʞʘʣʦ ʨʝʛʨʝʩʽʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʢʽʣʴʢʽʩʪʴ 

ʥʝʡʪʨʦʬʽʣʽʚ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ, ʘ ʯʘʩʪʢʘ ʣʽʤʬʦʮʠʪʽʚ ʧʽʜʚʠʱʠʣʘʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

12-15 % (P<꜡ 0,05). ʇʦʢʘʟʥʠʢʠ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʛʝʤʘʪʦʢʨʠʪʫ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘʢʦʞ 
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ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʢʨʦʚʦʪʚʦʨʥʦʾ ʩʠʩʪʝʤʠ [131].  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Kuhtyn et al. (2021) ʪʝʨʘʧʽʷ ʥʘ ʧʨʦʪʷʟʽ 7-12 ʜʽʙ ʤʽʩʮʝʚʦʛʦ 

ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʌʘʛʦʤʘʩʪ ʧʦʢʘʟʘʣʘ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʨʽʚ ʟ ʤʘʩʪʠʪʦʤ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʨʘʟʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʫ ʣʝʡʢʦʮʠʪʘʨʥʦʤʫ ʧʨʦʬʽʣʽ: ʧʽʜʚʠʱʝʥʫ ʯʘʩʪʢʫ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 55%, 

ʟʥʠʞʝʥʫ ʯʘʩʪʢʫ ʣʝʡʢʦʮʠʪʽʚ (P < 0,05) ʽ ʣʽʤʬʦʮʠʪʽʚ ʜʦ 30%. ʅʘ 9-12-ʪʫ ʜʦʙʫ 

ʣʽʢʫʚʘʥʥʷ ʚʽʜʙʫʣʦʩʷ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ (P < 0,05) ʜʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʞ, ʩʪʘʙʽʣʽʟʘʮʽʷ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʧʦʤʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʯʘʩʪʢʠ ʣʽʤʬʦʮʠʪʽʚ. ʆʜʥʦʯʘʩʥʦ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʛʝʤʘʪʦʢʨʠʪ, 

ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʽ 

ʟʘʛʘʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ ʥʘ ʣʽʢʫʚʘʥʥʷ [20]. 

ɺʘʞʣʠʚʠʤ ʨʝʛʫʣʷʪʦʨʥʠʤ ʬʘʢʪʦʨʦʤ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʻ ʛʝʥʝʪʠʯʥʦ 

ʟʫʤʦʚʣʝʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʽʚ MHC II ʢʣʘʩʫ, ʟʦʢʨʝʤʘ ʛʝʥʘ BoLA-DRB3. ɼʘʥʠʡ 

ʛʝʥ ʢʦʜʫʻ ʤʦʣʝʢʫʣʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʊ-ʣʽʤʬʦʮʠʪʘʤ, 

ʚʠʟʥʘʯʘʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʫʩʢʫ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɸʣʝʣʽ ʮʴʦʛʦ ʛʝʥʘ 

ʤʦʞʫʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʢʪʠʚʘʮʽʾ ʊ- ʽ ɺ-ʢʣʽʪʠʥ, ʱʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʷʢ ʫ ʧʘʨʘʤʝʪʨʘʭ ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʪʘʢ ʽ ʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʝʘʢʮʽʡ ʚʨʦʜʞʝʥʦʾ ʣʘʥʢʠ. ʇʦʢʘʟʥʠʢʠ ʊ- ̔  ɺ-ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʧʝʮʠʬʽʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʧʘʤôʷʪʽ. ɺʘʞʣʠʚʠʤ ʻ ʙʘʣʘʥʩ ʤʽʞ ʊ-ʭʝʣʧʝʨʘʤʠ ʽ ʊ-ʩʫʧʨʝʩʦʨʘʤʠ, ʘ ʧʦʢʘʟʥʠʢʠ ʊɽ-

ʈʋʃ ʽ ʊɸ-ʈʋʃ ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʊ-ʢʣʽʪʠʥ. ɹʘʣʘʥʩ ʤʽʞ 

Th- ʽ Ts-ʢʣʽʪʠʥʘʤʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʽʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, 

ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʷʢ ʜʦ ʥʘʜʤʽʨʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʪʘʢ 

ʽ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺʦʜʥʦʯʘʩ ɺ-ʣʽʤʬʦʮʠʪʠ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʛʫʤʦʨʘʣʴʥʦʤʫ ʽʤʫʥʽʪʝʪʽ ʯʝʨʝʟ ʧʨʦʜʫʢʮʽʶ 

ʩʧʝʮʠʬʽʯʥʠʭ ʘʥʪʠʪʽʣ, ʪʦʜʽ ʷʢ ʧʦʢʘʟʥʠʢʠ ʊɽ-ʈʋʃ ʽ ʊɸ-ʈʋʃ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʊ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʘʥʪʠʛʝʥʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ [182, 208]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ, 
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ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʷʢʽ ʤʘʶʪʴ ʯʽʪʢʫ ʢʽʣʴʢʽʩʥʫ 

ʜʠʥʘʤʽʢʫ ʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʝʥʦʪʠʧʫ ʪʚʘʨʠʥ ʽ ʚʧʣʠʚʫ ʪʝʨʘʧʽʾ. 

ʅʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʫ ʢʦʨʽʚ ʛʨʫʧ ɼ1 ʽ ɼ2 ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ 

ʚʽʜʩʦʪʢʫ ʊɽ-ʈʋʃ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (69,4%). ʋ ʪʚʘʨʠʥ  ɼ1 ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʦʚʠʚ 55,4% (ʟʤʝʥʰʝʥʥʷ ʥʘ 14%; P < 0,001), ʫ ɼ2 ï 58% (ʟʤʝʥʰʝʥʥʷ ʥʘ 11,4%; 

P < 0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ 

ʽʤʫʥʽʪʝʪʫ ʫ ʢʦʨʽʚ ʽʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2*24 ʽ *26. ʅʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ 

ʚʽʜʙʫʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʊɽ-ʈʋʃ ʜʦ 59,1% ʫ ʛʨʫʧʽ ɼ1 (ʨʽʩʪ ʥʘ 3,7%; P < 0,01) ʽ ʜʦ 

61% ʫ ɼ2 (ʨʽʩʪ ʥʘ 3%; P < 0,01). ɼʦ 9-ʾ ʜʦʙʠ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʚ ʦʙʦʭ ʛʨʫʧʘʭ, 

ʦʜʥʘʢ ʟʘʣʠʰʘʚʩʷ ʥʠʞʯʠʤ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘ 6-7%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʯʘʩʪʢʦʚʫ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɿʥʠʞʝʥʥʷ ʚʽʜʩʦʪʢʫ ʊɽ-ʈʋʃ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ ʪʨʘʥʟʠʪʦʨʥʫ ʽʤʫʥʦʩʫʧʨʝʩʽʶ ʧʨʠ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ, ʟʘ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʚʠʩʥʘʞʝʥʥʷ ʝʬʝʢʪʦʨʥʠʭ 

ʊ-ʢʣʽʪʠʥ ʪʘ ʟʥʠʞʝʥʥʷ ʾʭ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [48, 155, 196]. 

ɼʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ɰʭ ʨʽʚʝʥʴ 

ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʟʦʢʨʝʤʘ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʽʯʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʝʣʽʤʽʥʘʮʽʾ ʧʘʪʦʛʝʥʽʚ. ɼʦ ʣʽʢʫʚʘʥʥʷ ʚʽʜʩʦʪʦʢ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʙʫʚ ʥʠʞʯʝ 

ʟʘ ʢʦʥʪʨʦʣʴ (46,4%) ʽ ʩʪʘʥʦʚʠʚ 35% ʫ ʛʨʫʧʽ ɼ1 (ʟʤʝʥʰʝʥʥʷ ʥʘ 11,4%; P < 0,001) 

ʪʘ 37% ʫ ɼ2 (ʟʤʝʥʰʝʥʥʷ ʥʘ 9,4%; P < 0,001). ʅʘ 3-ʪʶ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʠ 

ʟʨʦʩʣʠ ʜʦ 36,4% ʽ 38,2%, ʘ ʥʘ 9-ʪʫ ʜʦʙʫ ï ʜʦ 38,4% ʫ ɼ1 ʽ 40,8% ʫ ɼ2, ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʢʦʨʽʚ ʛʨʫʧʠ ɼ2 ʨʽʚʝʥʴ ʙʫʚ ʚʠʱʠʤ (P < 0,01), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʢʣʽʪʠʥ. 

ɸʥʘʣʽʟ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʜʦ ʣʽʢʫʚʘʥʥʷ ʚʽʜʩʦʪʦʢ 

ʊ-ʭʝʣʧʝʨʽʚ ʙʫʚ ʥʠʞʯʠʤ ʟʘ ʢʦʥʪʨʦʣʴ 46,4% ʽ ʩʪʘʥʦʚʠʚ 37,2% ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ 

ʤʘʨʢʝʨʘʤʠ  BoLA-DRB3.2*24 ʽ *26 (ʟʤʝʥʰʝʥʥʷ ʥʘ 9,2%; P < 0,001) ʪʘ 37,8% ʫ ɼ2 

(ʟʤʝʥʰʝʥʥʷ ʥʘ 8,6%; P < 0,001). ʅʘ 9-ʪʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʜʦ 40% ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ, ʦʜʥʘʢ ʟʘʣʠʰʘʚʩʷ ʥʠʞʯʠʤ ʟʘ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ. ɿʥʠʞʝʥʥʷ ʯʘʩʪʢʠ 

ʊ-ʭʝʣʧʝʨʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʨʫʰʝʥʥʷʤ ʮʠʪʦʢʽʥʦʚʦʛʦ ʙʘʣʘʥʩʫ, ʦʩʢʽʣʴʢʠ 

ʮʽ ʢʣʽʪʠʥʠ ʚʽʜʽʛʨʘʶʪʴ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʫ ʢʦʦʨʜʠʥʘʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, 
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ʚʢʣʶʯʘʶʯʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʘʢʪʠʚʘʮʽʶ ʤʘʢʨʦʬʘʛʽʚ. ʉʫʯʘʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʥʘʯʝʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʡ Th1/Th2/Th17 ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʘʜʝʢʚʘʪʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ [48, 170]. 

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʢʘ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʫ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʩʪʘʥʦʚʠʣʘ 

ʙʣʠʟʴʢʦ 23% ʽ ʚʽʜʧʦʚʽʜʘʣʘ ʚʝʨʭʥʽʡ ʤʝʞʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ʅʘ 9-ʪʫ ʜʦʙʫ 

ʣʽʢʫʚʘʥʥʷ ʫ ʢʦʨʽʚ  ɼ2 ʚʩʪʘʥʦʚʣʝʥʦ ʾʾ ʟʨʦʩʪʘʥʥʷ ʜʦ 31% (ʟʙʽʣʴʰʝʥʥʷ ʜʦ 8%; P < 

0,001), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ɼ1 ʟʤʽʥʠ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʊ-ʩʫʧʨʝʩʦʨʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ (Treg), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʥʪʨʦʣʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʟʘʧʦʙʽʛʘʶʪʴ ʥʘʜʤʽʨʥʦʤʫ ʟʘʧʘʣʝʥʥʶ 

[154, 196]. ʇʽʜʚʠʱʝʥʥʷ ʾʭ ʯʘʩʪʢʠ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʤʝʭʘʥʽʟʤʽʚ 

ʽʤʫʥʥʦʾ ʨʝʛʫʣʷʮʽʾ. 

ɻʫʤʦʨʘʣʴʥʘ ʣʘʥʢʘ ʽʤʫʥʽʪʝʪʫ ʪʘʢʦʞ ʟʘʟʥʘʣʘ ʟʤʽʥ. ʉʝʨʝʜ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʭʠʣʝʥʴ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʦ ʣʽʢʫʚʘʥʥʷ ʚʽʜʩʦʪʦʢ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʙʫʚ 

ʥʠʞʯʠʤ ʟʘ ʢʦʥʪʨʦʣʴ (50%) ʽ ʩʪʘʥʦʚʠʚ 40,9% (P < 0,001) ʫ ʛʨʫʧʽ ɼ1 ʪʘ 46,2% ʫ ɼ2 

(P < 0,05). ʇʦ ʟʘʚʝʨʰʝʥʥʽ ʪʝʨʘʧʽʾ ʫ ʚʘʨʽʘʥʪʽ ɼ2 ʧʦʢʘʟʥʠʢ ʤʘʡʞʝ ʟʨʽʚʥʷʚʩʷ ʟ 

ʢʦʥʪʨʦʣʝʤ ʧʽʜʥʷʚʰʠʩʴ ʜʦ ʨʽʚʥʷ 48,8% (P < 0,05), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ɼ1 ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʦʩʪʫ ʥʘ 7,9% ʙʫʣʘ ʙʽʣʴʰ ʩʫʪʪʻʚʦʶ. ɺ-ʣʽʤʬʦʮʠʪʠ, ʦʢʨʽʤ ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʪʽʣ, 

ʚʠʢʦʥʫʶʪʴ ʪʘʢʦʞ ʬʫʥʢʮʽʶ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʝʛʫʣʷʮʽʾ ʊ-ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʾʭ ʢʦʤʧʣʝʢʩʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʽ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ [27, 155].  

ɿʘʛʘʣʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʨʘʧʽʾ ʧʨʦʪʷʛʦʤ 9 ʜʽʙ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʦʩʪʦʚʽʨʥʝ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʫ 

ʊɽ-ʈʋʃ ʥʘ 4-8%, ʊɸ-ʈʋʃ ï ʥʘ 3-4%, ʊ-ʭʝʣʧʝʨʽʚ ï ʥʘ 2-3% ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ. ɺʦʜʥʦʯʘʩ ʫ ʪʚʘʨʠʥ ʟʽ ʩʣʘʙʦʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ 

ʮʽ ʟʤʽʥʠ ʚʠʛʣʷʜʘʶʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʢʨʘʱʦʶ 

ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʙʘʣʘʥʩʫ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʫ ʜʠʥʘʤʽʢʫ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʋ ʪʚʘʨʠʥ ʽʟ ʘʣʝʣʷʤʠ BoLA-

DRB3.2*24 ʽ *26 ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʽʤʫʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʜʝʱʦ ʧʦʚʽʣʴʥʽʰʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ. 
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ʇʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʛʝʥʝʪʠʯʥʠʤʠ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʦʢʨʝʤʘ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ʘʣʝʣʷ BoLA-DRB3.2*26 ʪʘ 

ʧʨʠʨʦʩʪʦʤ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 9-ʪʫ ʜʦʙʫ (r = +0,72; ʈ < 0,01) ʽ ʜʠʥʘʤʽʢʦʶ ʟʥʠʞʝʥʥʷ 

ʊ-ʭʝʣʧʝʨʽʚ ʥʘ 3-ʪʶ ʜʦʙʫ (r = +0,68; ʈ < 0,01). ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ 

ʤʽʞ ʨʽʚʥʝʤ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʽ ʟʥʘʯʝʥʥʷʤ ɯʈɯ (r = ï0,74; ʈ < 0,01), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʛʦ ʙʘʣʘʥʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʤʘʻ 

ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʬʘʟʥʠʡ ʭʘʨʘʢʪʝʨ: ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ (3-ʪʷ ʜʦʙʘ) ʜʦʤʽʥʫʚʘʣʦ 

ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ ʜʦ 40% ʽʟ ʦʜʥʦʯʘʩʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 5-

7%. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʚʽʜʙʫʣʦʩʷ ʯʘʩʪʢʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʭʝʣʧʝʨʥʦʾ 

ʣʘʥʢʠ ʥʘ 6-10% ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 12-16%. 

ɹʽʣʴʰ ʚʠʨʘʞʝʥʘ ʪʘ ʟʘʚʝʨʰʝʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʫ ʪʚʘʨʠʥ ʽʟ ʘʣʝʣʝʤ 

BoLA-DRB3.2*26 ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʚʠʱʫ ʽʤʫʥʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʰʽ 

ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ, ʪʦʜʽ ʷʢ ʫ ʪʚʘʨʠʥ ʙʝʟ ʤʘʨʢʝʨʽʚ ʘʙʦ ʟ ʘʣʝʣʝʤ *24 ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ ʻ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦʶ, ʙʽʣʴʰ ʚʘʨʽʘʙʝʣʴʥʦʶ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʙʝʨʝʞʝʥʥʷʤ ʦʟʥʘʢ ʽʤʫʥʥʦʾ ʥʘʧʨʫʛʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʠʡ ʟʚôʷʟʦʢ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-

DRB3.2*24 ʪʘ *26 ʥʝ ʣʠʰʝ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ, ʘʣʝ ʡ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʫʧʝʥʝʤ ʽʤʫʥʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʜʠʥʘʤʽʢʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʫʤʦʚʘʭ ʪʝʨʘʧʽʾ. ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʝ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ. ɿʦʢʨʝʤʘ, ʢʦʨʦʚʠ ï ʥʦʩʽʾ ʘʣʝʣʽʚ ʩʭʠʣʴʥʦʩʪʽ ʤʦʞʫʪʴ 

ʧʦʪʨʝʙʫʚʘʪʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʘ ʪʨʠʚʘʣʽʰʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʜʦʜʘʪʢʦʚʦʾ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʝʪʝʣʴʥʽʰʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʥʽʯʥʠʭ, 

ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʦʜʥʦʯʘʩ ʪʚʘʨʠʥʠ ʙʝʟ ʟʘʟʥʘʯʝʥʠʭ 

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʧʨʦʛʥʦʟʦʤ ʽ ʤʦʞʫʪʴ 

ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʩʭʝʤʠ ʪʝʨʘʧʽʾ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʟʘ ʨʽʟʥʦʛʦ ʛʝʥʦʪʠʧʫ ʢʦʨʽʚ. 

ʋ ʤʝʞʘʭ ʛʨʫʧʠ ɼ1 ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʚʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ 
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ʧʨʦʷʚʣʷʣʘʩʷ ʫ ʨʽʟʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʢʪʠʚʘʮʽʾ ʣʽʤʬʦʮʠʪʘʨʥʠʭ ʧʦʧʫʣʷʮʽʡ, ʱʦ ʻ 

ʪʠʧʦʚʠʤ ʜʣʷ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʋ ʢʦʨʦʚʠ ˉ6040 

ʚʽʜʟʥʘʯʝʥʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʪʘ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɿʦʢʨʝʤʘ, ʨʽʚʝʥʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʧʽʜʚʠʱʠʚʩʷ ʥʘ 40% (P < 

0,01), ʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ï ʥʘ 35% (P < 0,05). ɺʽʜʟʥʘʯʘʣʘʩʷ ʘʢʪʠʚʥʘ ʤʦʙʽʣʽʟʘʮʽʷ 

ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʝʬʝʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʷʢ ʢʣʽʪʠʥʥʦʾ, ʪʘʢ ʽ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ 

ʢʣʶʯʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʨʦʣʴ ʊ-ʭʝʣʧʝʨʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʠ 

ʤʘʩʪʠʪʽ [196]. ʇʘʨʘʣʝʣʴʥʦ ʚʽʜʤʽʯʘʣʘʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʟʥʠʞʝʥʥʷ ʧʨʦʷʚʽʚ ʣʝʡʢʦʮʠʪʦʟʫ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ʅʘʪʦʤʽʩʪʴ ʫ ʢʦʨʦʚʠ ˉ1312 ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʙʫʚ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ. ʇʨʠʨʽʩʪ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 12%, ɺ-ʣʽʤʬʦʮʠʪʽʚ ï 10% (P > 0,05). ʇʦʟʠʪʠʚʥʘ 

ʪʝʥʜʝʥʮʽʷ ʙʫʣʘ ʤʝʥʰ ʜʦʩʪʦʚʽʨʥʦʶ ʽʟ-ʟʘ ʦʙʤʝʞʝʥʦʾ ʩʣʘʙʢʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʦʧʠʩʘʥʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʪʚʘʨʠʥ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ 

ʜʦ ʤʘʩʪʠʪʫ [134]. ɿʙʝʨʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʣʝʡʢʦʮʠʪʦʟʫ ʥʘ ʪʣʽ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʧʦʚʥʝ ʟʛʘʩʘʥʥʷ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ ʫ ʢʦʨʦʚʠ 

ʍʚʠʣʴʢʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʝʞʘʭ ʛʨʫʧʠ ɼ1 ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʜʝ ˉ6040 ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʘʜʘʧʪʘʮʽʡʥʫ ʨʝʘʢʮʽʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ˉ1312. 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʪʚʘʨʠʥ ˉ5556 ʪʘ ˉ2133 ʜʨʫʛʦʾ ʛʨʫʧʠ 

ʟʘʩʚʽʜʯʠʚ, ʱʦ ʟʘʛʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʙʫʣʘ ʧʦʜʽʙʥʦʶ ʜʦ 

ʚʠʷʚʣʝʥʠʭ ʜʣʷ ʢʦʨʽʚ ʟ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ, ʦʜʥʘʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʝʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʊʘʢ ʫ ʢʦʨʦʚʠ ˉ5556 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʠʥʘʤʽʢʘ ʽʤʫʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʘ ʙʽʣʴʰ ʧʦʤʽʨʥʦʶ. ʇʨʦ ʘʢʪʠʚʥʫ, 

ʘʣʝ ʙʽʣʴʰ ʚʨʽʚʥʦʚʘʞʝʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʩʚʽʜʯʠʪʴ ʜʝʱʦ ʤʝʥʰʠʡ, ʘʣʝ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʡ ʨʽʩʪ ʨʽʚʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʥʘ 28% ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ï ʥʘ 22% 

(P < 0,05). ʊʘʢʠʡ ʪʠʧ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʩʧʨʠʷʻ ʨʝʛʫʣʷʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʙʝʟ 
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ʡʦʛʦ ʥʘʜʤʽʨʥʦʛʦ ʧʦʩʠʣʝʥʥʷ, ʘ ʯʘʩʪʢʦʚʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʢʘʟʫʻ ʥʘ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ 

[208]. ʋ ʽʥʰʦʾ ʢʦʨʦʚʠ ʟ ʛʨʫʧʠ ɼ2 ˉ2133 ʜʠʥʘʤʽʢʘ ʙʫʣʘ ʟʥʘʯʥʦ ʩʣʘʙʰʦʶ: ʧʨʠʨʽʩʪ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʩʪʘʥʦʚʠʚ ʣʠʰʝ 8%, ɺ-ʣʽʤʬʦʮʠʪʽʚ ï 5% (P > 0,05). ʊʘʢʦʞ 

ʧʦʩʪʝʨʽʛʘʚʩʷ ʟʥʠʞʝʥʠʡ ʘʙʦ ʥʝʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ɯʈɯ (2,5-2,7) ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʢʽʥʮʽ ʣʽʢʫʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʥʘʩʪʫʧʥʘ ʜʠʥʘʤʽʢʘ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʫ ʢʦʨʦʚʠ ˉ6040 

ʚʽʜʙʫʣʘʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʣʝʡʢʦʮʠʪʽʚ, ʩʪʘʙʽʣʽʟʘʮʽʷ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ; ʫ ʢʦʨʦʚʠ ˉ5556 ï ʯʘʩʪʢʦʚʘ ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʣʝʡʢʦʮʠʪʽʚ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ. ʋ ʪʚʘʨʠʥ ʽʟ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʦʶ 

ʜʠʥʘʤʽʢʦʶ ʣʽʢʫʚʘʥʥʷ ʚʽʜʤʽʯʘʣʠ ʟʙʝʨʝʞʝʥʠʡ ʣʝʡʢʦʮʠʪʦʟ ʽ ʪʝʥʜʝʥʮʽʶ ʜʦ ʘʥʝʤʽʾ 

(ˉ1312), ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʣʝʡʢʦʮʠʪʦʟʫ 

ʪʘ ʟʥʠʞʝʥʥʷ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ˉ2133). ʄʽʞʛʨʫʧʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʠ 

ʜʦʩʪʦʚʽʨʥʠʤʠ (P < 0,05-0,01) ʜʣʷ ʣʝʡʢʦʮʠʪʽʚ ʽ ʛʝʤʦʛʣʦʙʽʥʫ.  

ɺʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʪʚʘʨʠʥʘʤʠ ʫ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʦʚʥʦʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʷʩʥʝʥʽ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʘʣʝʣʷʤʠ BoLA-DRB3.2*24 ʪʘ *26. ʋ ʨʷʜʽ 

ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʘʩʦʮʽʘʮʽʶ ʮʴʦʛʦ ʣʦʢʫʩʫ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ [136, 

203]. ʋ ʪʚʘʨʠʥ-ʥʦʩʽʾʚ ʤʘʨʢʝʨʥʠʭ ʘʣʝʣʽʚ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʢʪʠʚʘʮʽʾ ʊ-ʭʝʣʧʝʨʥʦʾ ʣʘʥʢʠ, ʙʽʣʴʰ ʧʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʊ- ʪʘ ɺ-

ʣʽʤʬʦʮʠʪʽʚ, ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʤʝʥʰ ʚʠʨʘʞʝʥʘ 

ʥʦʨʤʘʣʽʟʘʮʽʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʠʥʘʤʽʢʦʶ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʨʽʚ ˉ1312 ʪʘ ˉ2133. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ 

ʚʠʟʥʘʯʘʣʘʩʷ ʧʦʻʜʥʘʥʥʷʤ ʨʽʚʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʪʘ ʛʝʥʝʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʦʩʷ ʫ ʨʽʟʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɹʽʣʴʰ ʰʚʠʜʢʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ 

ʟʙʘʣʘʥʩʦʚʘʥʦʶ ʊ-ʭʝʣʧʝʨʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʪʘ ʫʟʛʦʜʞʝʥʦʶ ʚʟʘʻʤʦʜʽʻʶ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʨʝʛʫʣʷʮʽʶ ʽʤʫʥʥʦʾ 
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ʚʽʜʧʦʚʽʜʽ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʋʧʦʚʽʣʴʥʝʥʠʡ ʧʝʨʝʙʽʛ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʷʚʥʽʩʪʶ ʘʣʝʣʽʚ 

BoLA-DRB3.2*24 ʽ *26, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʠʞʝʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʘʢʪʠʚʘʮʽʾ 

ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʤʝʥʰ ʫʟʛʦʜʞʝʥʦʶ ʢʦʦʨʜʠʥʘʮʽʻʶ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʨʘʤʢʘʭ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʡʙʽʣʴʰʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʤʘʣʠ ʜʠʥʘʤʽʢʘ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʽ ʪʝʤʧʠ ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (P < 0,05-0,01), ʱʦ ʜʦʟʚʦʣʷʣʦ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʝʨʝʙʽʛ ʚʽʜʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʪʚʘʨʠʥ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʨʘʧʽʾ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ, ʪʘʢ ʽ ʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʘ ʘʣʝʣʽ BoLA-DRB3.2*24 ʽ *26 

ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʤʘʨʢʝʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ, ʪʨʠʚʘʣʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ.  

ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʚʝʜʝʥʘ ʪʝʨʘʧʽʷ 

ʟʫʤʦʚʠʣʘ ʩʪʘʙʽʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʽʩʪʦʪʥʽ ʟʤʽʥʠ 

ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʾ ʡ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʪʚʘʨʠʥ ʦʙʦʭ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ. ɸʣʝ ʩʪʫʧʽʥʴ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʨʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʘʣʝʞʘʚ ʚʽʜ 

ʛʝʥʝʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3.2. 

ʋʟʘʛʘʣʴʥʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʦʨʦʚʠ ʟʽ ʩʣʘʙʦʘʩʦʮʽʡʦʚʘʥʠʤʠ 

ʘʣʝʣʷʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʤʘʣʠ  ʩʪʘʙʽʣʴʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ɿʦʢʨʝʤʘ, ʰʚʠʜʰʝ ʫʩʫʥʝʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʤʘʩʪʠʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʢʣʽʥʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ʚ ʛʨʫʧʽ ɼ2 

(86%), ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʠʣʦ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ɼ1 ʥʘ 12% (P < 0,01). 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʙʫʚʘʣʘʩʷ ʧʦʜʽʙʥʠʤʠ ʪʝʤʧʘʤʠ ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ ʽ ʩʪʘʥʦʚʠʣʘ 68,4% ʫ ɼ2 ʧʨʦʪʠ 62,5% ʫ ɼ1 (P > 0,05), ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʫ ʜʠʥʘʤʽʢʫ ʫʩʫʥʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʪʘʙʽʣʽʟʘʮʽʷ 

ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʝʞ ʙʫʣʘ ʢʨʘʱʦʶ ʫ ʪʚʘʨʠʥ ɼ2. ʃʘʙʦʨʘʪʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜʥʦʚʣʶʚʘʣʠʩʷ ʰʚʠʜʰʝ, ʘ ʨʽʟʥʠʮʷ ʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʝʨʝʚʠʱʠʣʘ 10% (P < 0,01). 

ɸʥʘʣʽʟ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʊ-

ʢʣʽʪʠʥʥʠʭ ʨʝʘʢʮʽʡ ʫ ʛʨʫʧʽ ɼ2 ʜʦʩʷʛʘʣʘ 89,9%, ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʣʦ 

ʧʦʢʘʟʥʠʢ ʛʨʫʧʠ ʟ ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ï 80,4% (P < 

0,01). ʊʘʢʦʞ ʫ ʮʠʭ ʢʦʨʽʚ ʙʫʣʘ ʚʠʱʦʶ ʽʤʫʥʦʨʝʛʫʣʷʮʽʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ 

ʟʙʘʣʘʥʩʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ ʊ-ʭʝʣʧʝʨʽʚ ʽ ʊ-ʩʫʧʨʝʩʦʨʽʚ. 

ʅʘʡʙʽʣʴʰ ʤʽʞʛʨʫʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʷʚʣʝʥʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʛʫʤʦʨʘʣʴʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ: ʫ ʛʨʫʧʽ ɼ2 ʚʽʥ ʩʪʘʥʦʚʠʚ 92,4%, ʪʦʜʽ ʷʢ ʫ ɼ1 ï ʣʠʰʝ 73,8% (P < 

0,001). 

ʋʟʘʛʘʣʴʥʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ɽ2-ɽ6 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʛʨʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʛʨʫʧʠ ɼ2 ʩʫʤʘʨʥʦ ʩʪʘʥʦʚʠʣʘ 84,4%, ʱʦ ʜʦʩʪʦʚʽʨʥʦ 

ʧʝʨʝʚʠʱʠʣʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʛʨʫʧʽ ɼ1 ʥʘ 10,9% (P < 0,05). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʪʨʝʙʫʶʪʴ ʧʦʨʽʚʥʷʥʥʷ ʟ ʩʫʯʘʩʥʠʤʠ ʜʘʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʨʦʣʽ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. 

ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3 ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʠʟʥʘʯʘʶʯʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʝʟʝʥʪʘʮʽʾ 

ʘʥʪʠʛʝʥʽʚ ʪʘ ʘʢʪʠʚʘʮʽʾ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʢʣʽʪʠʥʥʠʭ ʪʘ 

ʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʚʠʤôʷ ʚʽʜ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ [170]. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʪʚʘʨʠʥʠ ʟʽ ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʽʞ ʢʦʨʦʚʠ ʟ ʘʣʝʣʷʤʠ BoLA-

DRB3.2*24 ʽ *26, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʧʦʚʥʦʮʽʥʥʫ ʨʝʘʣʽʟʘʮʽʶ ʢʣʽʪʠʥʥʦʾ ʪʘ 

ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʇʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʚʠʨʘʞʝʥʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʢʣʽʥʽʢʦ-

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ 
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ʧʨʦʮʝʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʫ ʨʽʟʥʠʭ 

ʪʚʘʨʠʥ. ɺʩʪʘʥʦʚʣʝʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʫ ʨʦʣʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ ʛʝʥʝʪʠʯʥʫ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ [111, 210]. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʛʝʥʠ ʢʦʤʧʣʝʢʩʫ ʛʦʣʦʚʥʦʾ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ BoLA ʢʣʘʩʫ II, ʟʦʢʨʝʤʘ ʚʠʩʦʢʦʧʦʣʽʤʦʨʬʥʠʡ ʣʦʢʫʩ BoLA-

DRB3.2, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʽʥʽʮʽʘʮʽʾ 

ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʇʦʣʽʤʦʨʬʽʟʤ ʜʘʥʦʛʦ ʣʦʢʫʩʫ ʟʫʤʦʚʣʶʻ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʟʚôʷʟʫʚʘʥʥʷ ʘʥʪʠʛʝʥʥʠʭ ʧʝʧʪʠʜʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʢʪʠʚʘʮʽʾ ʊ-ʭʝʣʧʝʨʽʚ ʪʘ ʧʦʜʘʣʴʰʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʾʭ ʩʫʙʧʦʧʫʣʷʮʽʡ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ [111, 178]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʢʨʝʤʽ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ BoLA-

DRB3 ʘʩʦʮʽʡʦʚʘʥʽ ʷʢ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʪʘʢ ʽ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ 

ʤʘʩʪʠʪʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʤʽʥʥʦʩʪʷʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʣʽʤʽʥʘʮʽʾ ʟʙʫʜʥʠʢʘ [214].  

ɻʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʩʠʩʪʝʤʠ BoLA, ʟʦʢʨʝʤʘ ʣʦʢʫʩʫ DRB3.2, 

ʚʠʩʪʫʧʘʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʨʽʚʥʽ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʪʝʨʘʧʽʾ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʮʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʫ 

ʚʝʪʝʨʠʥʘʨʥʽʡ ʤʝʜʠʮʠʥʽ. 

ʅʘ ʮʴʦʤʫ ʬʦʥʽ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʪʚʘʨʠʥʘʤʠ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʽʢʫʚʘʥʥʷ (ʪʘʙʣ.4.2). ʊʘʢ, ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʢʦʨʽʚ ˉ6040 (90%) ʪʘ ˉ1312 (89%). ʋ ʮʠʭ ʪʚʘʨʠʥ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʝ ʪʘ ʫʟʛʦʜʞʝʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢ ʢʣʽʥʽʯʥʠʭ, ʪʘʢ ʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʥʦʨʤʘʣʽʟʫʚʘʣʘʩʷ ʣʝʡʢʦʮʠʪʘʨʥʘ ʬʦʨʤʫʣʘ, 

ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ. ɺʦʜʥʦʯʘʩ ʚʽʜʟʥʘʯʘʣʦʩʷ 

ʛʘʨʤʦʥʽʡʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ ï ʽʟ 

ʜʦʩʪʘʪʥʴʦʶ ʘʢʪʠʚʘʮʽʻʶ ʊ-ʭʝʣʧʝʨʽʚ, ʊ-ʩʫʧʨʝʩʦʨʽʚ ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʊʘʢʘ 



155 
 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʟʤʽʥ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʚʨʦʜʞʝʥʠʭ ʽ ʘʜʘʧʪʠʚʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ, ʡʤʦʚʽʨʥʦ, ʧʦʚôʷʟʘʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʩʧʨʠʷʪʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ BoLA-DRB3.2. 

ʊʘʙʣʠʮʷ 4.2 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʥʽʢʦ-ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʨʽʚ ʟ ʨʽʟʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ 
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ˉ6040 90,0Ñ3,1 ʇʦʚʥʘ 

ʥʦʨʤʘʣʽʟʘʮʽʷ 

WBC, HGB, 
ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʦʪʝʾʥʫ 

ɻʘʨʤʦʥʽʡʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 

ʽʤʫʥʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ 

ɺʠʩʦʢʠʡ 

ʨʽʚʝʥʴ 

ʆʧʪʠʤʘʣʴʥʘ 

ʢʦʦʨʜʠʥʘʮʽʷ 

ʚʨʦʜʞʝʥʦʛʦ ʪʘ 
ʘʜʘʧʪʠʚʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ 

ʉʧʨʠʷʪʣʠʚʽ  

ʘʣʝʣʽ (ʚʠʩʦʢʘ 

ʧʨʝʟʝʥʪʘʮʽʷ 
ʘʥʪʠʛʝʥʫ) 

ˉ1312 89,2Ñ3,2 ʉʪʘʙʽʣʴʥʘ 

ʥʦʨʤʘʣʽʟʘʮʽʷ 
ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ 

ɻʘʨʤʦʥʽʡʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 

ɿʙʽʣʴʰʝʥʠʡ 

ʨʽʚʝʥʴ 

ɽʬʝʢʪʠʚʥʘ  

ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ 

ʁʤʦʚʽʨʥʦ 

ʩʧʨʠʷʪʣʠʚʠʡ 
ʛʝʥʦʪʠʧ 

ˉ5556 73,0Ñ4,5 ʏʘʩʪʢʦʚʘ 
ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʧʦʢʘʟʥʠʢʽʚ 

ʇʦʤʽʨʥʝ 
ʚʽʜʥʦʚʣʝʥʥʷ 

Th/Ts 

ʉʝʨʝʜʥʽʡ 
ʨʽʚʝʥʴ 

ʇʨʦʤʽʞʥʠʡ ʪʠʧ 
ʽʤʫʥʥʦʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʄʦʞʣʠʚʘ 
ʛʝʪʝʨʦʟʠʛʦʪʥʽʩʪʴ 

BoLA-DRB3.2 

ˉ2133 83,0Ñ3,8 ɿʥʠʞʝʥʠʡ HGB, 

ʟʘʛʘʣʴʥʠʡ 
ʧʨʦʪʝʾʥ, 

ʥʝʩʪʘʙʽʣʴʥʠʡ 

WBC 

ʉʣʘʙʢʘ 

ʘʢʪʠʚʘʮʽʷ   
ʊ-ʣʘʥʢʠ 

ʅʠʟʴʢʠʡ 

ʨʽʚʝʥʴ 

ʅʝʩʪʘʙʽʣʴʥʘ 

ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ, 
ʟʥʠʞʝʥʘ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʅʝʩʧʨʠʷʪʣʠʚʽ 

ʘʣʝʣʽ (ʥʠʟʴʢʘ 
ʧʨʝʟʝʥʪʘʮʽʷ 

ʘʥʪʠʛʝʥʫ) 

 

ɼʝʱʦ ʽʥʰʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ ʢʦʨʦʚʠ ˉ2133, ʜʝ ʟʘʛʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 83%. ʍʦʯʘ ʙʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʤʘʣʠ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʙʫʣʦ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʤ ʽ ʙʽʣʴʰ ʧʦʩʪʫʧʦʚʠʤ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʨʦʤʽʞʥʠʡ ʨʽʚʝʥʴ ʽʤʫʥʥʦʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ, ʢʦʣʠ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʬʦʨʤʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ, ʘʣʝ ʥʝ ʜʦʩʷʛʘʻ 

ʦʧʪʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʯʘʩʪʢʦʚʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʘʣʝʣʴʥʦʛʦ ʩʢʣʘʜʫ BoLA-DRB3.2. 

ʅʘʡʤʝʥʰ ʩʧʨʠʷʪʣʠʚʫ ʜʠʥʘʤʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʢʦʨʦʚʠ ˉ5556 (73%), ʜʝ 

ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʚ ʙʽʣʴʰ ʟʘʪʷʞʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʮʽʻʾ ʪʚʘʨʠʥʠ ʚʽʜʟʥʘʯʘʣʦʩʷ 
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ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʘ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʷ 

ʘʢʪʠʚʘʮʽʷ ʷʢ ʊ-, ʪʘʢ ʽ ɺ-ʣʽʤʬʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʙʽʣʴʰʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʇʦʜʽʙʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ BoLA-DRB3.2, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʧʦʚʥʦʮʽʥʥʽʩʪʴ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʘʮʽʾ ʪʘ 

ʢʦʦʨʜʠʥʘʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʪʚʘʨʠʥʘʤʠ 

ʟ ʥʘʡʚʠʱʠʤʠ (ˉ6040, ˉ1312) ʪʘ ʥʠʞʯʠʤʠ (ˉ2133, ˉ5556) ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 16-17%. ʇʨʠ ʮʴʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ (t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ) ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

(P < 0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ. 

ɺʠʷʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟʘʩʪʦʩʦʚʘʥʦʶ ʪʝʨʘʧʽʻʶ, ʘʣʝ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʚʘʨʠʥ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʽʜʢʨʠʚʘʻ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ.  

ʅʠʞʯʝ ʧʦʜʘʥʦ ʫʟʘʛʘʣʴʥʶʶʯʫ ʽʥʬʦʨʤʘʮʽʶ ʧʦʨʽʚʥʷʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʽʣʶʩʪʨʘʮʽʾ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʽ ʨʦʣʽ BoLA-DRB3.2 ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʛʝʥʝʪʠʯʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʫʟʛʦʜʞʝʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʨʽʚʝʥʴ ʷʢʦʾ 

ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʚʘʨʠʥ. ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3.2 ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʘʨʢʝʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʫʢʦʚʝ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ 

ʧʨʘʢʪʠʮʽ ʪʘ ʩʝʣʝʢʮʽʡʥʽʡ ʨʦʙʦʪʽ. 
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ɺʠʟʥʘʯʝʥʥʷ ʘʣʝʣʽʚ BoLA-DRB3.2*24 ʽ *26  ʜʣʷ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-

ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʝ ʜʣʷ: 

- ʨʘʥʥʴʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ; 

- ʬʦʨʤʫʚʘʥʥʷ ʜʽʡʩʥʦʛʦ ʩʪʘʜʘ ʟ ʧʽʜʚʠʱʝʥʦ ʁʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʧʘʪʦʣʦʛʽʾ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ; 

- ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ; 

- ʦʧʪʠʤʽʟʘʮʽʾ ʩʭʝʤ ʪʝʨʘʧʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʤʫʥʦʛʝʥʝʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ 

ʪʚʘʨʠʥʠ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʇʃʈ-ʇɼʈʌ ʚʠʟʥʘʯʝʥʦ ʘʣʝʣʽ ʛʝʥʘ 

BoLA-DRB3 ʜʣʷ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʘʩʦʮʽʡʦʚʘʥʽ ʟ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʪʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʧʝʨʝʙʽʛ ʟʘʧʘʣʝʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ ʚ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʤʽʢʨʦʙʥʫ ʝʪʽʦʣʦʛʽʶ ʮʠʭ ʧʨʦʮʝʩʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʩʧʝʢʪʨ 

ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʪʘ ʢʘʪʘʨʘʣʴʥʦʤʫ ʤʘʩʪʠʪ.̔  

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʢʦʨʽʚ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤʫ 

ʤʘʩʪʠʪʽ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3. ɺʠʩʚʽʪʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʤôʷ ʫ ʢʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʫ 

ʪʚʘʨʠʥ ʘʣʝʣʽʚ DRB3.2*24 ʽ *26, ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

 

1. ɸʥʘʣʽʟ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ BoLA-DRB3.2 ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʇʃʈ-ʇɼʈʌ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʘʣʝʣʴʥʠʭ  ʚʘʨʽʘʥʪʽʚ, ʷʢʽ 

ʧʨʦʷʚʣʷʶʪʴ ʩʠʣʴʥʽ ʘʩʦʮʽʘʮʽʾ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ. ɼʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦʾ 

ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʩʠʣʴʥʠʡ ʟʚôʷʟʦʢ ʜʣʷ 

ʘʣʝʣʷ  BoLA-DRB3.2*26 (ʈ < 0,001), ʘ ʽʟ ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ ï BoLA-DRB3.2*28 

(ʈ < 0,05); ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ï BoLA-DRB3.2*24 (ʈ < 

0,05),  *26 (ʈ < 0,05) ʪʘ  BoLA-DRB3.2*28 (ʈ < 0,01), ʚʽʜʧʦʚʽʜʥʦ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʝʛʽʦʥʽ ʫ ʬʝʨʤʝʨʩʴʢʠʭ  ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʫ 2024 ʨʦʮʽ 

ʩʪʘʥʦʚʠʚ 15,9% ʚʽʜ ʫʩʴʦʛʦ ʧʦʛʦʣʽʚôʷ ʪʚʘʨʠʥ, ʫ 2025 ʨʦʮʽ ï 16,1%. ʄʦʥʽʪʦʨʠʥʛ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʜʦʩʣʽʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʊʆɺ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʚ 

2023-2025 ʨʨ. ʤʘʚ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʤʘʩʪʠʪʫ ʫ 36,2% ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʩʫʙʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ (25,4%) ʥʘʜ ʢʣʽʥʽʯʥʦʶ (10,7%). ʋ ʩʪʨʫʢʪʫʨʽ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ 
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ʜʦʤʽʥʫʚʘʣʘ ʢʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ (61,2%).  ʅʘʡʯʘʩʪʽʰʝ ʤʘʩʪʠʪ ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʢʦʨʽʚ 

ʪʨʝʪʴʦʾ ʣʘʢʪʘʮʽʾ. 

3. ɿʘ ʧʨʠʭʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦʤʽʥʫʚʘʣʠ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ 

ʩʪʘʬʽʣʦʢʦʢʠ (37,2%), Escherichia coli (20,9%) ʪʘ Staphylococcus aureus (16,7%), ʟʘ 

ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʧʨʦʚʽʜʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʙʫʣʠ Staphylococcus aureus (21,9%) ʽ 

Escherichia coli (19,5%), ʘ ʟʘ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʟʨʦʩʣʘ ʝʪʽʦʣʦʛʽʯʥʘ ʨʦʣʴ 

Streptococcus agalactiae (18,5%). ɽʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ Staphylococcus aureus 

ʧʨʦʷʚʣʷʶʪʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 37,5 %  ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

4. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʧʘʪʦʣʦʛʽ ʾʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʟ 

ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʤʘʡʞʝ 

60% ʢʦʨʽʚ ʙʫʣʠ ʥʦʩʽʷʤʠ ʘʣʝʣʽʚ BoLA-DRB3.*24 ʽ *26. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ 

ʟ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʶ ʫ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʚʦʥʠ ʙʫʣʠ ʥʘʷʚʥʠʤʠ ʫ  ʚʩʽʭ ʪʚʘʨʠʥ ʷʢ ʚ 

ʛʝʪʝʨʦ- ʪʘʢ ʽ ʚ ʛʦʤʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ. ʋ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʜʦʤʽʥʫʻ ʘʣʝʣʴ 

BoLA-DRB3*28, ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ ʛʝʥʝʪʠʯʥʫ ʟʫʤʦʚʣʝʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʛʝʤʘʪʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʦʨʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʘʣʝʣʽʚ BoLA-DRB3.2*24 ʪʘ *26. ʅʘ 9-ʪʫ 

ʜʦʙʫ ʪʝʨʘʧʽʾ ʫ ʮʠʭ ʪʚʘʨʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʨʦʛʽʜʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 18% (P < 0,05), 

ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ï ʥʘ 11,5% (P < 0,05)  ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʥʽʚʝʣʶʚʘʥʥʽ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʨʝʘʢʮʽʾ ʟʽ ʟʥʠʞʝʥʥʷʤ ʥʘ 20% (P < 0,05).  ɺʠʷʚʣʝʥʦ 

ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ  ʘʣʝʣʷʤʠ BoLA-DRB3.2*24 

ʪʘ *26, ʱʦ ʟʫʤʦʚʣʶʻ ʛʦʩʪʨʽʰʫ ʨʝʘʢʮʽʶ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʥʘ ʟʘʧʘʣʝʥʥʷ. 

ɿʘʬʽʢʩʦʚʘʥʘ ʜʠʥʘʤʽʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʥʝʡʪʨʦʬʽʣʽʚ (ʫ 1,76 

ʨʘʟʠ) ʪʘ ʤʦʥʦʮʠʪʽʚ (ʫ 1,44 ʨʘʟʠ) ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʽʨʦʛʽʜʥʠʤ ʟʥʠʞʝʥʥʷʤ ʥʘ 25,4% 

ʪʘ 33,9% ʥʘʧʨʠʢʽʥʮʽ ʧʝʨʽʦʜʫ ʣʽʢʫʚʘʥʥʷ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ ʩʧʝʮʠʬʽʢʫ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʢʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʾʭʥʴʦʛʦ ʛʝʥʦʪʠʧʫ: ʪʚʘʨʠʥʠ-ʥʦʩʽʾ ʘʣʝʣʽʚ BoLA-DRB3.2*24 ʽ *26 ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʽʰʦʶ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʨʽʩʪ ʊɽ-ʈʋʃ ʥʘ 

7,6 % ʜʦ 63,0Ñ1,0 %, P < 0,05) ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʙʘʣʘʥʩʫ (ɯʈɯ 

1,74Ñ0,07) ʜʦ ʨʽʚʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ɺʦʜʥʦʯʘʩ ʫ ʢʦʨʽʚ ʟ çʥʝʡʪʨʘʣʴʥʠʤʠè 
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ʘʣʝʣʷʤʠ  ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʰʦʶ ʤʦʙʽʣʽʟʘʮʽʻʶ 

ʚʠʩʦʢʦʘʚʽʜʥʠʭ ʢʣʽʪʠʥ (ʨʽʩʪ ʊɸ-ʈʋʃ ʜʦ 40,8Ñ1,11%, P < 0,01), ʧʨʦʪʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʢʠ ʊ-ʩʫʧʨʝʩʦʨʽʚ (ʜʦ 31,0Ñ0,7%, P < 0,01) 

ʪʘ ʟʥʠʞʝʥʥʷʤ ɯʈɯ ʜʦ 1,3Ñ0,04. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʱʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʜʥʦʚʣʝʥʥʷ 

ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʫ ʪʚʘʨʠʥ ʟ ɼʅʂ-ʤʘʨʢʝʨʘʤʠ (*24 ʽ *26) ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʨʝʘʢʮʽʾ ʝʬʝʢʪʦʨʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. 

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʢʦʨʽʚ ʟ  ʘʣʝʣʷʤʠ BoLA-DRB3.2*24 ʽ *26 ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʭʦʯʘ ʮʝʡ ʧʨʦʮʝʩ 

ʚʽʜʙʫʚʘʚʩʷ ʧʦʚʽʣʴʥʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʪʚʘʨʠʥʘʤʠ ʜʨʫʛʦʾ ʛʨʫʧʠ (çʥʝʡʪʨʘʣʴʥʽè ʘʣʝʣʽ).  

ʇʦʧʨʠ ʧʦʯʘʪʢʦʚʦ ʛʣʠʙʰʫ ʽʤʫʥʦʩʫʧʨʝʩʽʶ (40,9Ñ1,1 %, P < 0,01), ʥʘ 9-ʪʫ ʜʦʙʫ 

ʪʝʨʘʧʽʾ ʫ ʢʦʨʽʚ-ʥʦʩʽʾʚ ʘʣʝʣʽʚ ʚʤʽʩʪ ɺ-ʢʣʽʪʠʥ ʚʽʨʦʛʽʜʥʦ ʟʨʽʩ ʜʦ 43,6Ñ1,2 % (P < 0,01). 

ʇʨʦʪʝ ʫ ʪʚʘʨʠʥ ʟ ʥʝʡʪʨʘʣʴʥʠʤʠ ʘʣʝʣʷʤʠ ʥʦʨʤʘʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʘ ʙʫʣʘ 

ʽʥʪʝʥʩʠʚʥʽʰʦʶ, ʜʦʩʷʛʥʫʚʰʠ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (48,8Ñ1,1 

%), ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰ ʘʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʟʘʭʠʩʪʫ ʫ ʢʦʨʽʚ 

ʙʝʟ ʘʣʝʣʽʚ *24 ʽ *26. 

8. ɺʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʪʨʠʚʘʣʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʛʝʥʦʪʠʧʘʭ ʢʦʨʽʚ ʘʣʝʣʽʚ *24* ʽ *26*. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ 

ʦʜʫʞʘʥʥʷ ʫ ʢʦʨʽʚ ʟ ɼʅʂ-ʤʘʨʢʝʨʘʤʠ ʩʪʘʥʦʚʠʣʘ 4 -5 ʜʽʙ, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟʽ ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ ï 3 - 4 ʜʦʙʠ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʛʝʥʦʪʠʧʦʤ ʽ 

ʪʨʠʚʘʣʽʩʪʶ ʦʜʫʞʘʥʥʷ (r = 0,71) ʧʽʜʪʚʝʨʜʞʫʻ ʚʧʣʠʚ ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʢʣʽʥʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

9. ʋ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʘʣʝʣʷʤʠ, ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ, 

ʽʥʪʝʛʨʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ʩʪʘʥʦʚʠʣʘ 73,5%, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟʽ ʩʣʘʙʦ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʘʣʝʣʷʤʠ ï 84,4% (P < 0,05). ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ 

ʢʦʨʽʚ ʟ ʚʠʩʦʢʠʤ ʽ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʜʠʥʘʤʽʢʠ ʪʝʨʘʧʽʾ ʧʦʢʘʟʘʣʘ, ʱʦ ʪʚʘʨʠʥ ʽʟ 

ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʽʥʪʝʛʨʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʷʛʘʣʘ 89,2-90%, ʪʦʜʽ ʷʢ ʫ ʢʦʨʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʣʠʰʝ 73-83%. 
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ʇʈʆʇʆɿʀʎɯɰ ɺʀʈʆɹʅʀʎʊɺʋ 

 

ɿ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ 

ʧʦʨʦʜʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʛʝʥʦʪʠʧ ʪʚʘʨʠʥ ʟʘ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-

DRB3.2*24 ʽ *26, ʷʢʽ ʘʩʦʮʽʶʶʪʴʩʷ ʽʟ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʪʘ BoLA-DRB3.2*28, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. 
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