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ʉɸʍɸʈʅʆɻʆ ɼʀɸɹɽʊɸ 2 ʊʀʇɸ 

3.1.19. ï ʕʥʜʦʢʨʠʥʦʣʦʛʠʷ 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 
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ɺɺɽɼɽʅʀɽ 

 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ (ʉɼ2) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʠ ʩʤʝʨʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʛʨʦʤʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɼ2 ʥʝʫʢʣʦʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦ 

ʦʮʝʥʢʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʌʝʜʝʨʘʮʠʠ ɼʠʘʙʝʪʘ (IDF ï International Diabetes 

Federation), ʚ 2021 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 537 ʤʣʥ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ ʜʦ 783 ʤʣʥ ʢ 2045 ʛ. [206]. 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚ ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ 20 ʣʝʪ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

ð ʜʦ 4,43 ʤʣʥ ʯʝʣʦʚʝʢ ʚ 2020 ʛ., ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ɼʘʥʥʳʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʥʘ 1 ʷʥʚʘʨʷ 

2021 ʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ ʩʦʩʪʦʷʪ ʙʦʣʝ 4,4 ʤʣʥ ʙʦʣʴʥʳʭ ʉɼ2.  

ʉɼ2 ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʩʝʨʴʝʟʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʩʦʙʳʪʠʡ (MACE ï Major Adverse Cardiac Events) ʠ ʨʠʩʢʘ ʩʤʝʨʪʥʦʩʪʠ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʩʤʝʨʪʥʦʩʪʠ ʙʦʣʴʥʳʭ ʉɼ2 ʚ ʈʌ ʧʨʝʦʙʣʘʜʘʶʪ ʪʘʢʠʝ ʧʨʠʯʠʥʳ, ʢʘʢ ʭʨʦʥʠʯʝʩʢʘʷ 

ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʍʉʅ), ʦʩʪʨʳʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʩʦʙʳʪʠʷ, 

ʥʘʨʫʰʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

52% ʚʩʝʭ ʧʨʠʯʠʥ ʩʤʝʨʪʠ [73]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʨʫʧʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ NATION, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʈʦʩʩʠʠ, ʙʦʣʝʝ 50% ʩʣʫʯʘʝʚ 

ʉɼ2 ʦʢʘʟʘʣʠʩʴ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ, ʯʪʦ ʝʱʝ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʜʠʘʙʝʪʘ [30]. 

ʉ ʜʝʢʘʙʨʷ 2019 ʛ. ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʧʘʩʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ð 

COVID-19 (Coronavirus Disease 2019), ʚʳʟʚʘʥʥʦʛʦ ʥʦʚʳʤ ʈʅʂ-ʢʦʨʦʥʘʚʠʨʫʩʦʤ 

SARS-COV-2 (Sever Acute Respiratory Syndrome-related Coronavirus-2), ʧʨʦʙʣʝʤʘ 

https://www.dia-endojournals.ru/jour/article/view/12833
https://www.dia-endojournals.ru/jour/article/view/12833
https://www.dia-endojournals.ru/jour/article/view/12823
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р 
 

 
 

ʉɼ2 ʨʘʩʢʨʳʣʘʩʴ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʢʦʣʴʢʫ ʧʘʮʠʝʥʪʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 

ʚʭʦʜʷʪ ʚ ʢʘʪʝʛʦʨʠʶ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʤ SARS-COV-2, 

ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʩʤʝʨʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ [40]. 

ʊʨʘʜʠʮʠʦʥʥʦ ʣʝʯʝʥʠʝ ʉɼ2 ʚʢʣʶʯʘʝʪ ʢʦʨʨʝʢʮʠʶ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʜʠʝʪʳ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʪʝʨʘʧʠʶ ʧʝʨʦʨʘʣʴʥʳʤʠ 

ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠʣʠ ʠʥʩʫʣʠʥʦʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʠ 

ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠ ̫ʚ ʧʦʜʭʦʜʘʭ ʢ ʣʝʯʝʥʠʶ ʉɼ2. ʅʘʨʷʜʫ ʩ ʜʦʩʪʠʞʝʥʠʝʤ 

ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʚ ʯʠʩʣʦ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʪʝʨʘʧʠʠ ʚʦʰʣʠ ʢʘʨʜʠʦ-

 ʠ ʥʝʬʨʦʧʨʦʪʝʢʮʠʷ. ʇʦʷʚʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʢʣʘʩʩʦʚ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ 

ʉɼ2 (ʠʥʛʠʙʠʪʦʨʳ ʜʠʧʝʧʪʠʜʠʣʧʝʧʪʠʜʘʟʳ 4 ʪʠʧʘ, ʘʛʦʥʠʩʪʳ ʛʣʶʢʘʛʦʥʦʧʦʜʦʙʥʦʛʦ 

ʧʝʧʪʠʜʘ 1, ʠʥʛʠʙʠʪʦʨʳ ʥʘʪʨʠʡ-ʛʣʶʢʦʟʥʦʛʦ ʢʦʪʨʘʥʩʧʦʨʪʝʨʘ 2-ʛʦ ʪʠʧʘ), ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʫʜʝʨʞʘʥʠʝ ʨʝʤʠʩʩʠʠ ʉɼ2 ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʩʣʦʞʥʦʩʪʠ,  ʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ [71]. 

ʉɼ2 ʪʠʧʘ ï ʢʣʘʩʩʠʯʝʩʢʦʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ 

ʢʦʪʦʨʦʛʦ ʠʛʨʘʶʪ ʨʦʣʴ ʤʥʦʞʝʩʪʚʦ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʨʠʣʘʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʧʘʪʦʛʝʥʝʟʘ ʉɼ2, ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʝʛʦ ʨʘʟʚʠʪʠʶ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʨʷʜʢʘ 

1000 ʛʝʥʦʚ [76, 77, 108, 144, 187, 225]. ʈʷʜ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʩʚʷʟʘʥ ʩ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʜʨʫʛʠʝ ʩ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʪʝʨʘʧʠʠ, ʢʦʤʦʨʙʠʜʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʚʘʨʠʘʥʪʘʤʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ [223, 

310]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʉɼ2 ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʬʫʥʢʮʠʶ ʠʥʩʫʣʠʥʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʝʪʘ-ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʛʝʥʦʚ, ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʧʘʪʦʛʝʥʝʟʫ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 
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с 
 

 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɼ2, ʥʝ ʩʪʦʣʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʧʘʪʦʛʝʥʝʟʝ ʉɼ2 ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ, ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʨʝʛʫʣʷʮʠʷ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʪʦʤ ʯʠʩʣʝ ʮʠʪʦʢʠʥʘʤʠ ʠ ʠʭ ʧʦʜʩʝʤʝʡʩʪʚʦʤ ʭʝʤʦʢʠʥʘʤʠ [163]. ɺ ʦʪʥʦʰʝʥʠʠ 

ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʭʝʤʦʢʠʥʳ, ʠʤʝʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʨʘʟʨʦʟʥʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʉɼ2 [116, 177]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʦʞʠʨʝʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʝʤʫ ʟʘʙʦʣʝʚʘʥʠʡ ʠʛʨʘʝʪ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʮʝʥʪʨʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ 

[218]. ɺʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʘʪʦʛʝʥʝʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʦʚʣʝʯʝʥʳ ʛʝʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʨʠʯʘʩʪʥʳʝ ʢ ʥʝʡʨʦʤʝʜʠʘʪʦʨʘʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [148, 322]. ʈʘʙʦʪ 

ʧʦ ʦʮʝʥʢʝ ʚʢʣʘʜʘ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʉɼ2 ʥʝʪ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ ʪʦʤ, ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʉɼ2, ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʥʝ 

ʦʪʜʝʣʴʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ, ʘ ʢʦʤʙʠʥʘʮʠʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʘʣʣʝʣʝʡ 

ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ [9, 252]. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʯʝʪʘʥʠʡ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʩ 

ʨʘʟʚʠʪʠʝʤ ʉɼ2, ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʥʦʩʷʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʦʩʥʦʚʝ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʉɼ2 ʣʝʞʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ 

ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʉɼ2 ʦʪʚʦʜʠʪʩʷ 

ʛʝʥʫ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ TCF7L2, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ ʷʜʝʨʥʳʡ ʨʝʮʝʧʪʦʨ 



т 
 

 
 

ʙʝʪʘ-ʢʘʪʝʥʠʥʘ, ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʘʢʪʠʚʘʪʦʨʘ Wntïʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ [117, 118, 121]. 

ɸʩʩʦʮʠʘʮʠʷ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʛʝʥʘ TCF7L2 ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦ 

ʤʥʦʛʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʫ ʨʫʩʩʢʠʭ, ʪʘʪʘʨ) [3, 

15, 17].  

ʀʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʢ ʠʥʩʫʣʠʥʫ, ʚʘʞʥʫʶ ʨʦʣʴ ʦʪʚʦʜʷʪ ʛʝʥʫ ʘʜʠʧʦʥʝʢʪʠʥʘ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ 

ʧʨʦʪʝʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʉɼ2 ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. ʄʝʪʘ-ʘʥʘʣʠʟ ʨʷʜʘ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʘʩʩʦʮʠʘʮʠʶ ʧʦʣʠʤʦʨʥʳʭ ʤʘʨʢʝʨʦʚ 

ʛʝʥʘ ʘʜʠʧʦʥʝʢʪʠʥʘ ADIPOQ (rs16861194, rs266729 ʠ rs2241766) ʩ ʉɼ2 [88]. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ ʛʝʥʘ ADIPOQ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʉɼ2 ʫ ʷʢʫʪʦʚ (rs2241766), ʪʘʪʘʨ ɹʘʰʢʦʨʪʦʩʪʘʥʘ (rs17366743), ʫ ʨʫʩʩʢʠʭ 

ʘʩʩʦʮʠʘʮʠʠ ʜʣʷ ʤʘʨʢʝʨʦʚ rs266729, rs2241766, rs1501299 ʥʝ ʚʳʷʚʣʝʥʳ [6, 11, 35, 

53, 87].  

ɻʝʥ PPARG, ʢʦʜʠʨʫʶʱʠʡ ʷʜʝʨʥʳʡ ʨʝʮʝʧʪʦʨ PPAR-gamma (ʤʦʣʝʢʫʣʷʨʥʘʷ 

ʤʠʰʝʥʴ ʜʣʷ ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʛʨʫʧʧʳ ʛʣʠʪʘʟʦʥʦʚ), ʙʳʣ ʧʝʨʚʳʤ, 

ʯʴʠ ʘʩʩʦʮʠʘʮʠʠ ʩ ʉɼ2 ʚʦʩʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ 

[308, 312]. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs1801284 ʛʝʥʘ PPARG ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʨʘʟʚʠʪʠʝʤ ʉɼ2 ʫ ʨʫʩʩʢʠʭ ʞʠʪʝʣʝʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʫ ʞʠʪʝʣʝʡ 

ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚ ʧʦʧʫʣʷʮʠʠ ʷʢʫʪʦʚ ʠ ʨʫʩʩʢʠʭ ʛ. ʊʶʤʝʥʠ ʜʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʝ 

ʧʦʢʘʟʘʥʘ [15, 21, 53, 13]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʜʨʫʛʠʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ 

ʉɼ2, ʥʝ ʩʪʦʣʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2 ʠ ʝʛʦ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, 

ʨʝʛʫʣʷʮʠʷ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʪʦʢʠʥʘʤʠ ʠ ʭʝʤʦʢʠʥʘʤʠ [163]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɺ.ʀ. ʂʦʥʝʥʢʦʚʘ ʠ ʩʦʘʚʪ. [10] ʚʢʣʶʯʘʣʦ ʠʟʫʯʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ 

ʢʦʤʙʠʥʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʮʠʪʦʢʠʥʦʚ (IL1B, IL4, IL6, IL10 ʠ 

TNFA) ʫ ʙʦʣʴʥʳʭ ʉɼ2 ʨʫʩʩʢʠʭ ʞʝʥʱʠʥ. ɺ ʨʘʙʦʪʝ E. Simeoni ʠ ʩʦʘʚʪ. [106] 

ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs1024611 ʛʝʥʘ ʭʝʤʦʢʠʥʘ ʉʉL2 ʩ 



у 
 

 
 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʠ ʉɼ2 ʫ ʝʚʨʦʧʝʦʠʜʦʚ, ʚ ʨʘʙʦʪʝ R. Shah ʠ ʩʦʘʚʪ. [177] - 

ʘʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs3732378 ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʭʝʤʦʢʠʥʘ 

ʬʨʘʢʪʘʣʢʠʥʘ CX3CR1 ʩ ʉɼ2.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʚʦʟʙʫʞʜʘʶʱʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ ʛʣʫʪʘʤʘʪʘ ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2. ɻʣʫʪʘʤʘʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʟʦʮʠʪʦʟʫ 

ʠʥʩʫʣʠʥʘ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʙʝʪʘ-ʢʣʝʪʦʢ ʛʣʶʢʦʟʦʡ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʠʥʢʨʝʪʠʥ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ [139, 256]. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʚʢʣʘʜʘ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʉɼ2 ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʪʨʠʛʛʝʨʦʤ ʉɼ2 ʩʯʠʪʘʶʪ ʥʘʣʠʯʠʝ ʦʞʠʨʝʥʠʷ, 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʝʜʘʥʠʝʤ, ʜʠʟʨʝʛʫʣʷʮʠʝʡ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ ʮʝʥʪʨʦʚ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ [51, 218, 250]. ʀʩʩʣʝʜʦʚʘʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʫʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʥʝʜʦʩʪʘʪʦʯʥʦ, ʘ ʠʭ ʜʘʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [8, 45]. 

ʀʟ ʛʝʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʚ ʦʪʥʦʰʝʥʠʠ ʉɼ2 ʠʟʫʯʝʥ ʛʝʥ 

ʨʝʮʝʧʪʦʨʘ ʤʝʣʘʥʦʢʦʨʪʠʥʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ 4 (MC4R). ʇʨʦʜʫʢʪ ʛʝʥʘ MC4R 

ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʧʧʝʪʠʪʘ, ʤʘʩʩʫ ʪʝʣʘ ʠ ʨʘʟʚʠʪʠʝ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɼʘʥʥʳʝ ʢʨʫʧʥʦʛʦ ʤʝʪʘ-ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R ʩ ʉɼ2 [152]. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʩʩʦʮʠʘʮʠʷ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʉɼ2 ʧʦ ʣʦʢʫʩʫ ʛʝʥʘ MC4R 

rs571323 ʧʦʣʫʯʝʥʘ ʫ ʨʫʩʩʢʠʭ ʛ. ʊʶʤʝʥʠ ʠ ʫ ʞʠʪʝʣʝʡ ɹʘʰʢʦʨʪʦʩʪʘʥʘ [9, 57].  

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʉɼ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʦ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʛʝʥʦʚ 

[111, 145, 167, 194, 234, 285, 309].  

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʩʩʦʮʠʘʮʠʠ ʚʩʝ ʝʱʝ ʥʝ ʥʘʭʦʜʷʪ ʩʚʦʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʫʯʝʪʝ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪ ɹʨʘʩʯʝʪ   ʚʢʣʘʜʘ ʥʝ ʦʜʥʦʛʦ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʦʛʦ ʣʦʢʫʩʘ, ʘ ʫʯʠʪʳʚʘʪʴ 

ʘʜʜʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʘʣʣʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʘʢʪʦʨʳ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʆʮʝʥʠʪʴ ʨʦʣʴ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʝʤʝʡʩʪʚʘ ʭʝʤʦʢʠʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ, ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʪʦʛʝʥʝʟʘ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʠ ʝʛʦ ʢʣʠʥʠʢʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1. ʆʧʨʝʜʝʣʠʪʴ ʘʩʩʦʮʠʘʮʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʩ ʛʝʥʦʪʠʧʘʤʠ ʧʦ 

ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʉʉL2 (rs1024611), 

CCL5 (rs2107538), CCL11 (rs16969415), CCL17 (rs223828), CCL20 (rs6749704), 

CX3CR1 (rs3732378) ʠ CCR5 (rs333), ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ LEPR (rs1137100), 

ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ GRIN2B (rs7301328 ʠ rs1805476), GRIA1 (rs2195450), 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ 7 TCF7L2 (rs7903146), ʨʝʮʝʧʪʦʨʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ LRP5 (rs3736228), ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʧʨʦʣʠʬʝʨʘʪʦʨʘʤʠ 

ʧʝʨʦʢʩʠʩʦʤ ʨʝʮʝʧʪʦʨʘ ʛʘʤʤʘ PPARG2 (rs1801282), ʨʝʮʝʧʪʦʨʘ ʢ 

ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4 MC4R (rs17782313), ʘʜʠʧʦʥʝʢʪʠʥʘ ADIPOQ (rs17366743),  

ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ  LPL (rs320). 

2. ʆʧʨʝʜʝʣʠʪʴ ʘʩʩʦʮʠʘʮʠʠ  ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʩ ʢʦʤʙʠʥʘʮʠʷʤʠ  

ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ: ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ 

ʬʘʢʪʦʨʘ 7 TCF7L2 (rs7903146), ʨʝʮʝʧʪʦʨʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 

LRP5 (rs3736228), ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʧʨʦʣʠʬʝʨʘʪʦʨʘʤʠ ʧʝʨʦʢʩʠʩʦʤ ʨʝʮʝʧʪʦʨʘ 

ʛʘʤʤʘ PPARG2 (rs1801282), ʨʝʮʝʧʪʦʨʘ ʢ ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4 MC4R (rs17782313), 

ʘʜʠʧʦʥʝʢʪʠʥʘ ADIPOQ (rs17366743),  ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ  LPL (rs320), 

ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʉʉL2 (rs1024611), CCL5 (rs2107538), CCL11 

(rs16969415), CCL17 (rs223828), CCL20 (rs6749704), CX3CR1 (rs3732378) ʠ 

CCR5 (rs333), ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ  LEPR (rs1137100), ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ 

GRIN2B (rs7301328, rs1805476), GRIA1 (rs2195450). 

3. ʋʩʪʘʥʦʚʠʪʴ ʘʩʩʦʮʠʘʮʠʠ ʢʣʠʥʠʢʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 



мл 
 

 
 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʉʉL2 (rs1024611), CCL5 (rs2107538), CCL11 (rs16969415), CCL17 

(rs223828), CCL20 (rs6749704), CX3CR1 (rs3732378) ʠ CCR5 (rs333), 

ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ LEPR (rs1137100), ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ GRIN2B 

(rs7301328, rs1805476), GRIA1 (rs2195450). 

4. ʋʩʪʘʥʦʚʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ, ʵʤʦʮʠʦʛʝʥʥʦʛʦ, ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʝʤʫ ʧʠʱʠ ʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʩ ʫʯʝʪʦʤ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ 17-ʪʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʩ ʉɼ2, ʠʟ 

ʥʠʭ ʚʧʝʨʚʳʝ ï ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ.  

ʇʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʘʩʩʦʮʠʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ 

ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʉʉL2 (rs1024611), CCL5 (rs2107538), CCL11 

(rs16969415), CCL17 (rs223828), CX3CR1 (rs3732378), ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ LEPR 

(rs1137100), ʨʝʮʝʧʪʦʨʘ ʛʣʫʪʘʤʘʪʘ GRIN2B (rs7301328, rs1805476), ʨʝʮʝʧʪʦʨʘ 

ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ LRP5 (rs3736228), ʘʢʪʠʚʠʨʫʝʤʦʛʦ 

ʧʨʦʣʠʬʝʨʘʪʦʨʘʤʠ ʧʝʨʦʢʩʠʩʦʤ ʨʝʮʝʧʪʦʨʘ ʛʘʤʤʘ PPARG2 (rs1801282), ʨʝʮʝʧʪʦʨʘ ʢ 

ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4 MC4R (rs17782313), ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ  LPL (rs320)  ʩ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʉɼ2.  

ʇʨʠ ʘʥʘʣʠʟʝ ʘʩʩʦʮʠʘʮʠʡ 17-ʪʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 ʫ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʳ ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʉɼ2 

ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ. ʄʘʨʢʝʨʘʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʫ ʤʫʞʯʠʥ 

ʷʚʣʷʶʪʩʷ ʛʝʥʦʪʠʧ ʉʉ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs6749704 ʛʝʥʘ CCL20 (OR=3,85, 

95% CI 2,13-6,97, PFDR=0,0002), ʛʝʥʦʪʠʧ D/I ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs333 ʛʝʥʘ 

CCR5 (OR=4,42, 95% CI 1,25-15,57, PFDR=0,0208), ʛʝʥʦʪʠʧʳ ʉʊ ʠ ʊʊ 



мм 
 

 
 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs2195450 ʛʝʥʘ GRIA1 (OR=2,42, 95% CI 1,58-3,72, 

PFDR=0,0002). 

ʄʘʨʢʝʨʘʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʫ ʞʝʥʱʠʥ ʷʚʣʷʶʪʩʷ ʛʝʥʦʪʠʧʳ ʉʊ ʠ ʊʊ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs7903146 ʛʝʥʘ TCF7L2 (OR=1,69, 95% CI 1,29-2,22, 

PFDR=0,0003), ʛʝʥʦʪʠʧ TC ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17366743 ʛʝʥʘ ADIPOQ 

(OR=2,55, 95% CI 1,26-5,14, PFDR=0,0168). 

ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʭʘʨʘʢʪʝʨ ʧʦʣʠʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ 17-ʶ 

ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʛʝʥʦʚ, ʧʨʦʜʫʢʪʳ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʷʭ ʧʘʪʦʛʝʥʝʟʘ ʉɼ2: ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʙʝʪʘ-ʢʣʝʪʦʢ (TCF7L2, 

LRP5), ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ (PPARG2, MC4R, ADIPOQ),  ʜʠʩʣʠʧʠʜʝʤʠʷ (LPL),  

ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ (ʉʉL2, CCL5, CCL11, CCL17, 

CCL20, CX3CR1 ʠ CCR5),  ʥʘʨʫʰʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ (GRIN2B, GRIA1, LEPR), ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ ʚ ʧʘʪʦʛʝʥʝʟ ʉɼ2.  ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 27 ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʠ/ʠʣʠ 

ʘʣʣʝʣʝʡ, ʟʥʘʯʠʤʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ2. 

ʅʘʠʙʦʣʴʰʠʡ ʨʠʩʢ ʉɼ2 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ ʛʝʥʦʪʠʧʘ TCF7L2 

rs7903146*T/T ʠ ʘʣʣʝʣʷ LEPR rs1137100*G (OR=7,19, PBonf=5,93Ĭ10
-4). ɿʥʘʯʠʤʳʤʠ 

ʤʘʨʢʝʨʘʤʠ ʧʦʥʠʞʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʷʚʣʷʶʪʩʷ ʩʦʯʝʪʘʥʠʷ ʘʣʣʝʣʝʡ TCF7L2 

rs7903146*ʉ, ADIPOQ rs17366743*T ʠ CCR5 rs333*I (OR=0,15, PBonf=4,95Ĭ10
-4), ʘ 

ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝʤ ʘʣʣʝʣʝʡ TCF7L2 rs7903146*ʉ, ADIPOQ rs17366743*T 

(OR=0,18, PBonf=9,89Ĭ10
-4). 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʠʩʢ ʉɼ2 ʫ ʤʫʞʯʠʥ ʩʚʷʟʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ ʛʝʥʦʪʠʧʘ CCL20 

rs6749704*C/C ʠ ʘʣʣʝʣʷ CCL2 rs1024611*A (OR=6,3, PBonf=0,009). ʇʦʥʠʞʝʥʥʳʡ 

ʨʠʩʢ ʉɼ2 ʫ ʤʫʞʯʠʥ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʩʦʯʝʪʘʥʠʷʤʠ ʘʣʣʝʣʝʡ CCL20 rs6749704*T ʠ 

GRIA1 rs2195450*C (OR=0,27, PBonf=0,009), ʘ ʪʘʢʞʝ ʘʣʣʝʣʝʡ CCL20 rs6749704*T ʠ 

CCL11 rs16969415*C (OR=0,20, PBonf=0,040). 

ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʠʩʢ ʉɼ2 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ 

ʘʣʣʝʣʷ LEPR rs1137100*G, ʛʝʥʦʪʠʧʘ TCF7L2 rs7903146*T/T ʠ ʘʣʣʝʣʷ MC4R 

rs17782313*T (OR=9,51, PBonf=0,002), ʘ ʪʘʢʞʝ ʘʣʣʝʣʷ LEPR rs1137100*G ʠ 

ʛʝʥʦʪʠʧʘ TCF7L2 rs7903146*T/T (OR=6,57, PBonf=0,017). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 



мн 
 

 
 

ʤʘʨʢʝʨʦʤ ʧʦʥʠʞʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʫ ʞʝʥʱʠʥ ʷʚʠʣʦʩʴ ʩʦʯʝʪʘʥʠʝ ʛʝʥʦʪʠʧʘ ADIPOQ 

rs17366743*T/T ʠ ʘʣʣʝʣʷ TCF7L2 rs7903146*C (OR=0,26, PBonf=9,27Ĭ10
-4). 

ɺʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʭʝʤʦʢʠʥʦʚ 

ʠ ʛʣʫʪʘʤʘʪʘ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʧʘʮʠʝʥʪʦʚ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʛʝʥʦʪʠʧ I/I ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʭʝʤʦʢʠʥʘ CCR5 (rs333) ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (PADJ=0,012), ʃʇʅʇ (PADJ=0,0001) ʠ ʃʇɺʇ 

(PADJ=0,033) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʘ ʛʝʥʦʪʠʧʳ ɸʉ ʠ ʉʉ ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʛʣʫʪʘʤʘʪʘ 

GRIN2B (rs1805476) ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ 

(ʈADJ=0,025) ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʃʇʅʇ (ʈADJ=0,036) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. 

ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ (ʉɼ2) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʵʤʦʮʠʦʛʝʥʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʝʧʝʥʠ 

ʦʞʠʨʝʥʠʷ (ʈ=0,0001), ʥʦ ʤʝʥʝʝ - ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʈ=0,0001) ʠ ʵʢʩʪʝʨʥʘʣʴʥʦʝ 

(ʈ=0,0040). ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʴ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ (ʈ=0,0001). 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʵʤʦʮʠʦʛʝʥʥʦʛʦ (r=0,500, P<0,0001) ʠ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ (r=0,390, 

P=0,0003) ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ 

ʪʝʣʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʣʠʢʝʤʠʠ ʩ ʵʤʦʮʠʦʛʝʥʥʳʤ ʧʠʱʝʚʳʤ 

ʧʦʚʝʜʝʥʠʝʤ (r=0,304, P=0,0052), ʘ ʪʘʢʞʝ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ (r=0,260, P=0,0175) ʠ 

ʪʦʱʘʢʦʚʦʡ ʛʣʠʢʝʤʠʠ (r=0,228, P=0,0379) ʩ ʵʢʩʪʝʨʥʘʣʴʥʳʤ ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ. 

ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʪ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ.  ʇʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʧʘʮʠʝʥʪʦʚ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʉɼ2. 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ, ʵʤʦʮʠʦʛʝʥʥʦʛʦ, 

ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʝʤʫ ʧʠʱʠ ʠ 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʛʝʥʦʚ,  ʧʨʦʜʫʢʪʳ 

ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʨʝʮʝʧʪʦʨʘ 

ʤʝʣʘʥʦʢʦʨʪʠʥʘ 4 MC4R (rs17782313), ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ LEPR (rs1137100), 

ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ GRIN2B (rs7301328), GRIN2B (rs1805476), GRIK3  

(rs534131), GRIA1 (rs2195450), GRIN1 (rs6293), ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʉʉL2 



мо 
 

 
 

(rs1024611), CCL5 (rs2107538), CCL11 (rs16969415), CCL17 (rs223828), CCL20 

(rs6749704), CX3CR1 (rs3732378) ʠ CCR5 (rs333). 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʭʦʜʦʚ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʉɼ2.  

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʠʢʪʦʨʦʚ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʠ ʝʛʦ ʭʨʦʥʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ.   

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʳʝ ʘʩʧʝʢʪʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʝʪʝʨʤʠʥʘʮʠʠ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ 

ʛʝʥʦʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ 2 ʪʠʧʘ ʩ ʢʣʠʥʠʢʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʩʩʦʮʠʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʩ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʨʘʩʰʠʨʷʶʪ ʤʠʨʦʚʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ-

ʢʘʥʜʠʜʘʪʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʦʣʠʛʝʥʥʦʩʪʴ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ, ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʤʠʰʝʥʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʨʘʙʦʪʘʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʚ ʦʙʣʘʩʪʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, 



мп 
 

 
 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʤʝʪʦʜʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ: ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʦʩʥʠʢʦʚ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ 

ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ2.  

ʇʨʠ ʨʘʩʯʝʪʘʭ ʚʚʦʜʠʣʠʩʴ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʵʪʥʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ɺʳʧʦʣʥʷʣʩʷ ʤʝʪʘ-ʘʥʘʣʠʟ, ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʩ 

ʫʯʝʪʦʤ ʢʦ-ʚʘʨʠʘʪ (ʚʦʟʨʘʩʪ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʘʙʝʪʘ, ʧʦʢʘʟʘʪʝʣʴ 

ʛʣʠʢʦʛʝʤʦʛʣʦʙʠʥʘ, ʪʝʨʘʧʠʷ), ʘʥʘʣʠʟ ʧʦʣʠʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʦʮʝʥʢʘ 

ʧʦʣʠʛʝʥʥʦʛʦ ʨʠʩʢʘ. 

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

 

1. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ 

rs6749704 ʛʝʥʘ ʭʝʤʦʢʠʥʘ CCL20, rs333 ʛʝʥʘ ʨʝʮʝʧʪʦʨʦʚ ʭʝʤʦʢʠʥʦʚ CCR5, 

rs2195450 ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʛʣʫʪʘʤʘʪʘ GRIA1, rs7903146 ʛʝʥʘ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ 7 TCF7L2, rs17366743 ʛʝʥʘ ʘʜʠʧʦʥʝʢʪʠʥʘ 

ADIPOQ. ɺʳʷʚʣʝʥʳ ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ 2 ʪʠʧʘ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ 

ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ. 

2. ʂʦʤʙʠʥʘʮʠʠ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ, 

ʧʨʦʜʫʢʪʳ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʚʝʥʴʷʤʠ 

ʧʘʪʦʛʝʥʝʟʘ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ: ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʙʝʪʘ-ʢʣʝʪʦʢ 

(TCF7L2, LRP5), ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (PPARG2, MC4R, ADIPOQ),  

ʜʠʩʣʠʧʠʜʝʤʠʝʡ (LPL),  ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

(ʉʉL2, CCL5, CCL11, CCL17, CCL20, CX3CR1 ʠ CCR5),  ʜʠʟʨʝʛʫʣʷʮʠʝʡ 



мр 
 

 
 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪ (GRIN2B, GRIA1, 

LEPR) ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʥʜʝʨʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  

3. ʇʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ rs333 ʛʝʥʘ ʨʝʮʝʧʪʦʨʦʚ ʭʝʤʦʢʠʥʦʚ CCR5, rs1805476 

ʛʝʥʘ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ GRIN2B ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ.   

4. ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 

ʪʠʧʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ. ʊʠʧʳ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʩʦʩʪʦʷʥʠʝʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ 

ʜʨʫʛʠʤʠ ʤʦʜʫʣʷʪʦʨʘʤʠ, ʨʝʘʣʠʟʫʶʰʠʤʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ. 

5. ʈʠʩʢ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʘʣʣʝʣʝʡ/ʛʝʥʦʪʠʧʦʚ ʤʥʦʞʝʩʪʚʘ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ï ʚʦʟʨʘʩʪʦʤ, ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ, ʪʠʧʦʤ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

 

ʆʪʨʘʞʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 3.1.19 çʕʥʜʦʢʨʠʥʦʣʦʛʠʷè:  

ʧ.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʩʧʝʢʪʦʚ ʮʠʪʦʛʝʥʝʪʠʢʠ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ ʛʦʨʤʦʥʦʚ, ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʦʨʤʦʥʦʚ ʠ ʛʝʥʦʚ ʜʨʫʛʠʭ 

ʤʦʣʝʢʫʣ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʷʚʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʪʝʨʘʧʠʠ;  

ʧ. 4. ʈʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʦʩʪʦʷʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 



мс 
 

 
 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ 

ʘʚʪʦʨʦʤ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, 

ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʳʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. ɺʳʚʦʜʳ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʳ ʠ ʚʳʪʝʢʘʶʪ ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʝʥʘ ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ 

ʢʘʬʝʜʨʘʭ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɹʘʰʢʠʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ - ʌɻɹʆʋ ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ), 

ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʥʝʪʠʢʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʀɼʇʆ ʌɻɹʆʋ ɺʆ ɹɻʄʋ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

 

ʉʚʷʟʴ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

 

ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʫʪʚʝʨʞʜʝʥʘ ʋʯʝʥʳʤ ʩʦʚʝʪʦʤ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɹʆʋ ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʦʪʦʢʦʣ ˉ 4 ʦʪ 27.04.2021 ʛʦʜʘ) ʠ ʩʚʷʟʘʥʘ 

ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ɸɸɸɸ-ɸ17-117112820042-5. 

 



мт 
 

 
 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 42 ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ (ʠʟ ʥʠʭ 11 - ʚ ʞʫʨʥʘʣʘʭ, ʚʥʝʩʝʥʥʳʭ ʚ ʩʧʠʩʦʢ ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ, 4 ð ʚ ʞʫʨʥʘʣʘʭ Web of Science ʠ Scopus Q1 ʠ Q2; 

ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ - 1). 

 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ 

 

ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ 

ʦʙʩʫʞʜʝʥʳ ʥʘ: II ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ çʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè ʩ ʫʯʘʩʪʠʝʤ ʩʪʨʘʥ ʉʅɻ (ʄʦʩʢʚʘ, 2014); VII 

ʜʠʘʙʝʪʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʚ XXI ʚʝʢʝ - ʚʨʝʤʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʫʩʠʣʠʡè (ʄʦʩʢʚʘ, 2015); VI ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʤʦʣʦʜʝʞʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʢʦʥʛʨʝʩʩʝ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʝ ʥʘʫʯʥʳʝ ʯʪʝʥʠʷ-2015è (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015); VII 

ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ çɼʦʩʪʠʞʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʳ ʩʝʛʦʜʥʷ - ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘʚʪʨʘè (ʄʦʩʢʚʘ, 

2016); IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʄʦʣʝʢʫʣʷʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 2017è (ʄʦʩʢʚʘ, 2017); II ʈʦʩʩʠʡʩʢʦʡ 

ʤʫʣʴʪʠʜʠʩʧʣʠʥʘʨʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

ï 2017: ʦʪ ʤʦʥʠʪʦʨʠʥʛʘ ʢ ʫʧʨʘʚʣʝʥʠʶè (ʅʦʚʦʩʠʙʠʨʩʢ, 2017); I ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ñʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ: ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʝ ʦʩʣʦʞʥʝʥʠʷò (ʄʦʩʢʚʘ, 2017); VII (XXV) ɺʩʝʨʦʩʩʠʡʩʢʦʤ 

ʜʠʘʙʝʪʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ - 

ʧʘʥʜʝʤʠʷ XXI ʚʝʢʘè (ʄʦʩʢʚʘ, 2018); III ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʝʛʦ ʦʩʣʦʞʥʝʥʠʷ ʠ ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʠʥʬʝʢʮʠʠè (ʄʦʩʢʚʘ, 2019); VII ʩʲʝʟʜʝ ɺʘʚʠʣʦʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʛʝʥʝʪʠʢʦʚ ʠ 

ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʧʦʩʚʷʱʝʥʥʦʤ 100-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ ʉʇɹɻʋ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2019); VIII ʅʘʮʠʦʥʘʣʴʥʦʤ ʢʦʥʛʨʝʩʩʝ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 



му 
 

 
 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝè (ʄʦʩʢʚʘ, 2019); VII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɻʝʥʦʤʥʘʷ ʤʝʜʠʮʠʥʘ ʚ ʧʨʝʥʘʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʘʩʧʦʨʪʝ ʠ ʚ ʛʝʥʥʦʡ ʪʝʨʘʧʠʠè  (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2020);  IX 

(XXVIII) ʅʘʮʠʦʥʘʣʴʥʦʤ ʜʠʘʙʝʪʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʦʞʠʨʝʥʠʝ ï ʥʝʠʥʬʝʢʮʠʦʥʥʳʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʧʘʥʜʝʤʠʠ XXI ʚʝʢʘè (ʄʦʩʢʚʘ, 2022); I ʄʝʞʜʫʥʘʨʦʜʥʦʤ ɽʚʨʦʘʟʠʘʪʩʢʦʤ ʬʦʨʫʤʝ 

ʚʨʘʯʝʡ ʚʥʫʪʨʝʥʥʝʡ ʤʝʜʠʮʠʥʳ (ʋʬʘ, 2022); ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʥʣʘʡʥ 

ʐʢʦʣʝ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʇʨʠʚʦʣʞʩʢʦʛʦ ʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ 10-11 

ʜʝʢʘʙʨʷ 2022 ʛ.; ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çɼʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʠ ʜʠʘʙʝʪʦʣʦʛʠʠè (ʋʬʘ, 

2023); III ʂʦʥʬʝʨʝʥʮʠʠ ʧʦ ʣʝʯʝʥʠʶ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʙʝʪʦʣʦʛʠʷ ʚ 21 ʚʝʢʝ: ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝè 

(ʄʦʩʢʚʘ, 2023). 

ʆʬʠʮʠʘʣʴʥʘʷ ʘʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʷʣʘʩʴ ʥʘ ʟʘʩʝʜʘʥʠʠ ʧʨʦʙʣʝʤʥʦʡ 

ʢʦʤʠʩʩʠʠ çɺʥʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʠè ʌɻɹʆʋ ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʦʪʦʢʦʣ 

ˉ 47 ʦʪ 04 ʦʢʪʷʙʨʷ 2022 ʛ.). 

 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ ʦʙʲʝʤʝ 225 ʩʪʨʘʥʠʮ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʛʣʘʚʳ ʩ 

ʦʧʠʩʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʣʘʚʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠʣʦʞʝʥʠʷ. ʈʘʙʦʪʘ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 58 ʪʘʙʣʠʮʘʤʠ ʠ 11 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 344 ʠʩʪʦʯʥʠʢʘ: 73 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 271 ʟʘʨʫʙʝʞʥʳʭ. 

 

 

 

 



мф 
 

 
 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

 

ɸʚʪʦʨ ʛʣʫʙʦʢʦ ʧʨʠʟʥʘʪʝʣʝʥ ʇʨʝʟʠʜʝʥʪʫ ʌɻɹʋ çʅʄʀʎ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʘʢʘʜʝʤʠʢʫ ʈɸʅ ɼʝʜʦʚʫ ʀ.ʀ., ʟʘʤʝʩʪʠʪʝʣʶ ʜʠʨʝʢʪʦʨʘ ʌɻɹʋ 

çʅʄʀʎ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè ʘʢʘʜʝʤʠʢʫ ʈɸʅ ʄʝʣʴʥʠʯʝʥʢʦ ɻ.ɸ., ʜʠʨʝʢʪʦʨʫ ʌɻɹʋ 

çʅʄʀʎ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ ʄʦʢʨʳʰʝʚʦʡ ʅ.ɻ., ʜ.ʤ.ʥ. ʄʘʟʫʨʠʥʦʡ 

ʅ.ɺ., ʜ.ʤ.ʥ. ʅʠʢʦʥʦʚʦʡ ʊ.ɺ., ʜ.ʤ.ʥ. ɺʠʢʫʣʦʚʦʡ ʆ.ʂ. ʟʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʬʦʨʤʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʥʘʫʯʥʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ ï ʟʘʚ. ʢʘʬʝʜʨʦʡ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ 

ʄʦʨʫʛʦʚʦʡ ʊ.ɺ. ʟʘ ʩʦʚʝʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ; ʜ.ʤ.ʥ. ɺʠʢʪʦʨʦʚʦʡ ʊ.ɺ. ʟʘ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʚ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ; ʢ.ʙ.ʥ. ʂʦʯʝʪʦʚʦʡ ʆ.ɺ. ʟʘ 

ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; ʢ.ʤ.ʥ. ʊʠʤʘʰʝʚʦʡ ʗ.ʈ., ʢ.ʤ.ʥ. ʅʘʩʠʙʫʣʣʠʥʫ 

ʊ.ʈ., ʜ.ʙ.ʥ. ʂʦʨʳʪʠʥʦʡ ɻ.ʌ., ʢ.ʤ.ʥ. ɹʘʣʭʠʷʨʦʚʦʡ ɾ.ʈ. ʟʘ ʧʦʤʦʱʴ ʚ 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ.  



нл 
 

 
 

ɻʃɸɺɸ 1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

 

1.1 ʕʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ. ʅʘ ʩʝʛʦʜʥʷ ʦʧʠʩʘʥʦ 11 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɼ2. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʠʥʢʨʝʪʠʥʦʚ, ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʠ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʥʦʡ 

ʧʝʨʝʜʘʯʠ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ (ʈʠʩʫʥʦʢ 1). 

 

 

ʈʠʩʫʥʦʢ 1 - ʇʘʪʦʛʝʥʝʟ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ [325]. 

 

ʆʜʥʘʢʦ ʚʝʜʫʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɼ2 ʦʩʪʘʶʪʩʷ ʩʥʠʞʝʥʥʘʷ 

ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʬʠʛʫʨʠʨʫʝʪ ʚ ʪʨʝʭ ʬʘʢʪʦʨʘʭ ʠʟ 11 ï ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʧʝʯʝʥʠ, ʤʳʰʮ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʧʦʜʯʸʨʢʠʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʭ ʥʝʨʘʚʥʦʟʥʘʯʥʳʡ 

ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʉɼ2.  

ʀʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ï ʵʪʦ ʩʥʠʞʝʥʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʥʘ ʠʥʩʫʣʠʥʦʚʳʡ ʩʠʛʥʘʣ. ɺ ʧʝʯʝʥʠ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʠʤʫʣʷʮʠʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ, ʚ ʞʠʨʦʚʦʡ 



нм 
 

 
 

ʪʢʘʥʠ ï ʚ ʘʢʪʠʚʘʮʠʠ ʣʠʧʦʣʠʟʘ ʠ ʧʦʚʳʰʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ, ʚ ʤʳʰʮʘʭ ï ʚ ʩʥʠʞʝʥʠʠ ʧʦʛʣʦʱʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʛʣʶʢʦʟʳ ʤʠʦʮʠʪʘʤʠ. 

ʆʞʠʨʝʥʠʝ ʩʯʠʪʘʶʪ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʉɼ2. 

ʄʝʭʘʥʠʟʤ ʚʟʘʠʤʦʩʚʷʟʠ ʦʞʠʨʝʥʠʷ ʠ ʉɼ2 ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ, ʚʦʩʧʘʣʝʥʠʝ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʨʘʟʚʠʪʠʝ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʣʶʜʠ ʩ 

ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠʤʝʶʪ ʉɼ2, ʠ ʥʘʦʙʦʨʦʪ, ʥʝ ʚʩʝ ʧʘʮʠʝʥʪʳ ʩ ʉɼ2 ʧʦʣʥʳʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʛʠʧʦʪʝʟʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʉɼ2 ʧʨʠ ʦʞʠʨʝʥʠʠ 

ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʩʫʣʠʥʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʝʪʘ-ʢʣʝʪʦʢ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʠʪʦʛʝ ʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ ʛʝʥʘ TCF7L2, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʣʫʯʘʠ ʉɼ2 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ TCF7L2. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʚʩʝ ʣʠʮʘ ʩ ʦʞʠʨʝʥʠʝʤ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʳ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʥʘʣʠʯʠʝ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʠ ʦʞʠʨʝʥʠʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʩʪʝʧʝʥʴʶ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʣʦʢʫʩʘʤʠ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ-ʫʯʘʩʪʥʠʢʠ ʧʦʜʦʙʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ.  

ʄʘʢʨʦʬʘʛʠ ʠʥʬʠʣʴʪʨʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, ʥʦ ʠ ʦʩʪʨʦʚʢʠ 

ʃʘʥʛʝʨʛʘʥʩʘ, ʛʜʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʞʠʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʜʘʧʪʘʮʠʠ ʙʝʪʘ-

ʢʣʝʪʦʢ ʢ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʠʥʩʫʣʠʥʝ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʙʝʪʘ-ʢʣʝʪʦʢ ʠ ʘʥʛʠʦʛʝʥʝʟ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 

ʤʳʰʘʭ [216]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʢʦʛʜʘ ʦʞʠʨʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤ, ʩʝʢʨʝʮʠʷ 

ʠʥʩʫʣʠʥʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʦʣʴʰʝ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʥʩʫʣʠʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠ ʉɼ2. ʕʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ɓ-ʢʣʝʪʦʢ 

ʩʚʷʟʘʥʘ ʩ ʣʦʢʘʣʴʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʦʩʪʨʦʚʢʦʚ ʠ ʚʳʨʘʙʦʪʢʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʵʬʬʝʢʪʦʨʦʚ (IL-1ɓ, TNF-Ŭ, CCL-2) [171, 294]. ʕʪʦʪ ʬʝʥʦʤʝʥ ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 



нн 
 

 
 

ʢʦʣʠʯʝʩʪʚʘ ʤʘʢʨʦʬʘʛʦʚ ʚ ʦʩʪʨʦʚʢʘʭ ʫ ʛʨʳʟʫʥʦʚ, ʚʳʟʚʘʥʥʦʤ ʜʠʝʪʦʡ, ʠʣʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʩʪʨʘʜʘʶʱʠʭ ʦʞʠʨʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 [257, 282]. 

ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ 

ʧʘʨʘʢʨʠʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʭʝʤʦʢʠʥʦʚ ʥʘ ʩʘʤʫ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, ʥʦ ʠ ʚʳʨʘʙʦʪʢʦʡ 

ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʨʦʚʦʪʦʢ ʛʦʨʤʦʥʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ - 

ʘʜʠʧʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʙʘʣʘʥʩ ʵʥʝʨʛʠʠ, ʫʯʘʩʪʚʫʷ ʚ ʢʦʥʪʨʦʣʝ ʘʧʧʝʪʠʪʘ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ ʠ 

ʧʝʯʝʥʴ [90, 321]. 

ɺ.ɺ. ʂʣʠʤʦʥʪʦʚ ʠ ʩʦʘʚʪ. [18, 23, 41] ʠ ʜʨ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫ ʙʦʣʴʥʳʭ ʉɼ2 ʧʨʦʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʘʜʠʧʦʢʠʥʦʚ: ʣʝʧʪʠʥʘ, ʨʝʟʠʩʪʠʥʘ, ʚʠʩʬʘʪʠʥʘ ʠ ʘʜʠʧʩʠʥʘ [276, 

335].  

ʀʟʤʝʥʝʥʠʷ ʩʝʢʨʝʮʠʠ ʘʜʠʧʦʢʠʥʦʚ ʧʨʠ ʵʪʦʤ ʩʚʷʟʳʚʘʶʪ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ, ʭʨʦʥʠʯʝʩʢʠʤ ʚʦʩʧʘʣʝʥʠʝʤ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ [217, 245]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʢʘʢ 

ʣʦʢʘʣʴʥʦʡ, ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʡ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʯʝʨʝʟ ʘʫʪʦʢʨʠʥʥʳʝ ʵʬʬʝʢʪʳ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʠ/ʠʣʠ ʤʦʣʝʢʫʣ ʥʘ ʩʠʛʥʘʣ ʠʥʩʫʣʠʥʘ ʠ ʤʝʪʘʙʦʣʠʟʤ ʚ 

ʘʜʠʧʦʮʠʪʘʭ, ʠ ʵʥʜʦʢʨʠʥʥʳʝ ʵʬʬʝʢʪʳ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʩʝʢʨʝʪʠʨʫʝʤʳʭ 

ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ (ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʘʜʠʧʦʢʠʥʳ) ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ 

ʜʨʫʛʠʭ ʪʢʘʥʝʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʤʳʰʮ ʠ ʧʝʯʝʥʠ. 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʦʩʧʘʣʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ. ʄʘʢʨʦʬʘʛʠ ʠ ʊ-ʢʣʝʪʢʠ, ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʝ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, 

ʚʳʩʚʦʙʦʞʜʘʶʪ ʮʠʪʦʢʠʥʳ ʪʠʧʘ 1, ʪʘʢʠʝ ʢʘʢ TNFŬ, IL-1ɓ ʠ IFNɔ, ʢʦʪʦʨʳʝ 

ʚʳʟʳʚʘʶʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ 

ʘʜʠʧʦʮʠʪʳ ʠ ʤʠʦʮʠʪʳ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ, ʟʘ ʩʯʝʪ ʧʘʨʘʢʨʠʥʥʳʭ ʠʣʠ ʵʥʜʦʢʨʠʥʥʳʭ 

ʵʬʬʝʢʪʦʚ [84, 91, 126, 127, 212, 301]. ʕʪʠ ʮʠʪʦʢʠʥʳ ʜʝʡʩʪʚʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʚʦʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʢʣʝʪʢʘʭ, ʘʢʪʠʚʠʨʫʷ ʩʝʨʠʶ 



но 
 

 
 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ 

ʠʥʩʫʣʠʥʘ ʠ ʚʳʟʳʚʘʶʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ ʚ ʢʣʝʪʢʘʭ. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʠʥʩʫʣʠʥʘ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʣʝ ʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʨʝʮʝʧʪʦʨʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʩʫʣʠʥ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʉʪʠʤʫʣʠʨʦʚʘʥʥʳʡ 

ʠʥʩʫʣʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ ʬʦʩʬʦʨʠʣʠʨʫʝʪ ʩʘʤ ʩʝʙʷ ʠ ʥʝʩʢʦʣʴʢʦ ʩʫʙʩʪʨʘʪʦʚ, ʚʢʣʶʯʘʷ 

ʯʣʝʥʳ ʩʝʤʝʡʩʪʚʘ ʩʫʙʩʪʨʘʪʦʚ ʠʥʩʫʣʠʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ (IRS), ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʥʠʮʠʠʨʫʷ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ [279]. ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʠʥʩʫʣʠʥʘ ʩ ʝʛʦ ʨʝʮʝʧʪʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʚʦʩʧʘʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ TNF-Ŭ, IL-1ɓ ʠʣʠ ʧʦʚʳʰʝʥʥʳʭ 

ʫʨʦʚʥʝʡ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʠʥʘʟ IKK/NF-əB (ʢʠʥʘʟʥʳʡ 

ʢʦʤʧʣʝʢʩ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ ʢʘʧʧʘ ʙʠ), JNK (c-Jun N-terminal kinase) ʠ ʜʨʫʛʠʭ 

MAPK (mitogen-activated protein kinase - ʤʠʪʦʛʝʥ-ʘʢʪʠʚʠʨʫʝʤʳʝ ʧʨʦʪʝʠʥʢʠʥʘʟʳ), 

ʪʘʢʠʭ ʢʘʢ p38 MAPK, ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʩʝʨʠʥʦʚʳʭ 

ʦʩʪʘʪʢʦʚ IRS-1. ʕʪʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʩʥʠʞʘʝʪ ʢʘʢ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʪʠʨʦʟʠʥʘ 

IRS-1 ʚ ʦʪʚʝʪ ʥʘ ʠʥʩʫʣʠʥ, ʪʘʢ ʠ ʩʧʦʩʦʙʥʦʩʪʴ IRS-1 ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧʪʦʨʦʤ 

ʠʥʩʫʣʠʥʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʠʥʛʠʙʠʨʫʝʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ ʠ ʜʝʡʩʪʚʠʝ ʠʥʩʫʣʠʥʘ ʥʘ 

ʧʦʩʪʨʝʮʝʧʪʦʨʥʦʤ ʫʨʦʚʥʝ [267, 338]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʦʞʠʨʝʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʝʤʫ ʟʘʙʦʣʝʚʘʥʠʡ ʠʛʨʘʝʪ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʦʙʱʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʚʦʩʧʘʣʝʥʠʷ ʠ ʛʣʠʦʟʘ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʚʳʟʚʘʥʥʳʭ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ 

ʜʠʝʪʦʡ. ʇʠʪʘʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʞʠʨʝʥʠʶ, ʚʳʟʳʚʘʝʪ ʨʘʥʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʵʬʬʝʢʪʳ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʰʝʩʪʚʫʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʩʦʙʳʪʠʷʤ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ [218]. 

ɻʠʧʦʪʘʣʘʤʫʩ ʚʦʩʧʨʠʥʠʤʘʝʪ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʦʪ 

ʘʜʠʧʦʩʪʘʪʠʯʝʩʢʠʭ ʛʦʨʤʦʥʦʚ (ʠʥʩʫʣʠʥʘ ʠ ʣʝʧʪʠʥʘ), ʢʦʪʦʨʳʝ ʮʠʨʢʫʣʠʨʫʶʪ ʚ 

ʢʦʣʠʯʝʩʪʚʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʶ ʧʠʪʘʥʠʷ ʠ ʟʘʧʘʩʘʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. 

ʀʥʩʫʣʠʥ ʠ ʣʝʧʪʠʥ ʜʝʡʩʪʚʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʧʫʣʷʮʠʠ ʥʝʡʨʦʥʦʚ ʚ 

ʘʨʢʫʘʪʥʦʤ ʷʜʨʝ ʤʝʜʠʦʙʘʟʘʣʴʥʦʛʦ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʛʦʤʝʦʩʪʘʟ 



нп 
 

 
 

ʵʥʝʨʛʠʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ 

ʧʨʦʦʧʠʦʤʝʣʘʥʦʢʦʨʪʠʥ (POMC) ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʙʝʣʦʢ 

AgRP, ʘʜʠʧʦʩʪʘʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʘʢʪʠʚʠʨʫʶʪ ʥʝʡʨʦʥʳ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ MC4R, 

ʚ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʤ ʷʜʨʝ ʛʠʧʦʪʘʣʘʤʫʩʘ. ɺ ʫʩʣʦʚʠʷʭ ʛʦʣʦʜʘʥʠʷ ʵʢʩʧʨʝʩʩʠʷ 

AgRP ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦʛʜʘ, ʢʘʢ ʵʢʩʧʨʝʩʩʠʷ POMC ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ MC4R. 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʧʠʱʠ ʫʨʦʚʝʥʴ AgRP ʩʥʠʞʘʝʪʩʷ, ʘ ʫʨʦʚʝʥʴ 

POMC ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʪʦ ʟʘʧʫʩʢʘʝʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ MC4R ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʫʚʩʪʚʘ ʥʘʩʳʱʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ. 

ɺʦʩʧʘʣʝʥʠʝ ʥʝʡʨʦʥʦʚ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʥʝʡʨʦʥʦʚ ʘʨʢʫʘʪʥʦʛʦ ʷʜʨʘ 

ʛʠʧʦʪʘʣʘʤʫʩʘ ʢ ʠʥʩʫʣʠʥʫ ʠ ʣʝʧʪʠʥʫ ʥʘʨʫʰʘʶʪ ʵʪʫ ʧʝʪʣʶ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʝʱʝ ʙʦʣʴʰʝ ʩʧʦʩʦʙʩʪʚʫʷ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ [218]. 

ʀʥʩʫʣʠʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠʟ ʙʝʣʦʡ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ ʥʝ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʜʠʧʦʮʠʪʳ, ʥʦ ʠ ʯʝʨʝʟ 

ʛʠʧʦʪʘʣʘʤʫʩ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʙʝʣʫʶ ʞʠʨʦʚʫʶ ʪʢʘʥʴ [286]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʛʠʧʦʪʘʣʘʤʫʩʘ ʚʳʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʨʫʰʝʥʠʠ ʨʘʙʦʪʳ ʮʝʥʪʨʘ ʛʦʣʦʜʘ ʠ 

ʥʘʩʳʱʝʥʠʷ, ʥʦ ʩʪʠʤʫʣʷʮʠʠ ʣʠʧʦʣʠʟʘ ʚ ʙʝʣʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʄʝʪʘʙʦʣʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʢʘʢ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ, ʪʘʢ ʠ ʛʠʧʦʪʘʣʘʤʫʩʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ 

ʧʘʪʦʛʝʥʝʟʘ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʉɼ2, ʘ ʝʛʦ ʫʯʘʩʪʥʠʢʠ ï ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʤʠʰʝʥʷʤʠ. 

 

1.2 ʅʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʘʞʥʫʶ 

ʨʦʣʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʧʘʪʦʛʝʥʝʟʝ ʦʞʠʨʝʥʠʷ ʠ ʉɼ2 

[274]. 
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ʆʞʠʨʝʥʠʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʝʤʫ ʚʦʩʧʘʣʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʪʝʩʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ [174, 203, 253]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ ʫ ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʪʫʯʥʳʭ ʣʶʜʝʡ 

ʧʨʦʜʫʮʠʨʫʝʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʘʚʣʷʪʴ ʧʝʨʝʜʘʯʫ 

ʠʥʩʫʣʠʥʦʚʦʛʦ ʩʠʛʥʘʣʘ [214]. 

ɺ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʦʩʧʘʣʝʥʠʷ: 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʥʝʡʪʨʦʬʠʣʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ, ʣʠʤʬʦʮʠʪʘʤʠ, ʩʝʢʨʝʮʠʷ ʭʝʤʦʢʠʥʦʚ ʠ 

ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʦʥʦʮʠʪʦʚ ʚ ʤʘʢʨʦʬʘʛʠ [143, 258, 283]. 

ɺʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʉʉR2/ʉʉL2, 

CCR1/CCL5 ʠ ʜʨʫʛʠʭ, ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦʬʘʛʦʚ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʉʯʠʪʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ 

ʚʳʨʘʙʦʪʢʦʡ ʨʷʜʘ ʮʠʪʦʢʠʥʦʚ, ʤʦʞʝʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʢʘʩʢʘʜ ʩʠʛʥʘʣʘ ʠʥʩʫʣʠʥʦʚʦʛʦ 

ʨʝʮʝʧʪʦʨʘ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʉɼ2 [287]. 

ʍʝʤʦʢʠʥʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʣʶʯʝʚʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʨʝʛʫʣʠʨʫʶʱʠʤʠ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʉɼ2 ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ [142]. ʌʘʢʪʠʯʝʩʢʠ, ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʧʘʪʦʛʝʥʥʳʤʠ ʨʘʟʜʨʘʞʠʪʝʣʷʤʠ, 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʠʥʠʮʠʠʨʦʚʘʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ, ʯʪʦʙʳ 

ʧʨʠʚʣʝʯʴ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʢ ʤʝʩʪʫ ʧʦʚʨʝʞʜʝʥʠʷ, ʠ ʩʝʢʨʝʮʠʷ ʭʝʤʦʢʠʥʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʰʘʛʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ [344]. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ 

ʚʦʩʧʘʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ ʩʦʩʫʜʦʚ (ɻʄʂ), ʪʨʦʤʙʦʮʠʪʳ, 

ʤʘʢʨʦʬʘʛʠ, ʤʦʥʦʮʠʪʳ ʠ ʣʝʡʢʦʮʠʪʳ ʰʠʨʦʢʦ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʭʝʤʦʢʠʥʳ 

ʠ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ [344]. ʍʝʤʦʢʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʘʤʦʝ 

ʙʦʣʴʰʦʝ ʩʝʤʝʡʩʪʚʦ ʮʠʪʦʢʠʥʦʚ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʯʝʪʳʨʝʭ ʧʦʜʩʝʤʝʡʩʪʚ (ʉ, ʉʉ, ʉʍʉ ʠ 

ʉʍ3ʉ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʝʟʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʧʨʠ ʦʞʠʨʝʥʠʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ 

ʚʦʩʧʘʣʝʥʠʷ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʥʝ ʷʩʥʳ. ɺʦʟʤʦʞʥʦ, ʚ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʭ 

ʘʜʠʧʦʮʠʪʘʭ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠʧʦʣʠʟ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʵʪʦʤ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ TLR-4, ʠʥʜʫʮʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʭʝʤʦʢʠʥʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʠ ʘʢʪʠʚʘʮʠʠ ʤʘʢʨʦʬʘʛʦʚ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ [85, 97, 236]. 
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ʄʘʢʨʦʬʘʛʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʮʠʝʡ ʤʦʣʝʢʫʣ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ (ICAM, 

VCAM, ʈ- ʠ ɽ-ʩʝʣʝʢʪʠʥʘ), ʥʝʢʦʪʦʨʳʭ ʭʝʤʦʢʠʥʦʚ (CCL2, CCL3, CCL5, CCL7, 

CCL8, CCL11) ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ (CCR1, CCR2, CCR3, CCR5), ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʤʠʛʨʘʮʠʠ ʤʦʥʦʮʠʪʦʚ, ʫʩʠʣʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠ 

ʩʠʩʪʝʤʳ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ [246, 302]. ʋ ʪʨʘʥʩʛʝʥʥʳʭ ʤʳʰʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ CCL2 ʚ ʘʜʠʧʦʮʠʪʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʘʢʪʠʚʠʨʦʚʘʥʳ ʤʘʢʨʦʬʘʛʠ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ [237]. ʋ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʠ 

ʧʝʯʝʥʦʯʥʘʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ʇʦʥʠʞʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦʬʘʛʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʤʳʰʝʡ ʩ ʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʣʝʮʠʝʡ ʛʝʥʘ CCL2 ʠʣʠ ʝʛʦ 

ʨʝʮʝʧʪʦʨʘ [237]. ʈʷʜ ʘʚʪʦʨʦʚ ʫʩʪʘʥʦʚʠʣʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ CCL2 ʫ ʙʦʣʴʥʳʭ 

ʉɼ2. ʆʧʨʝʜʝʣʝʥʘ ʨʦʣʴ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ CCL2 ʚ ʤʝʭʘʥʠʟʤʘʭ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʭʦʪʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [280, 

288]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ 

ʩʪʝʧʝʥʴʶ ʦʞʠʨʝʥʠʷ [203]. ʇʦʟʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʭʝʤʦʢʠʥʦʚ (CCL2, CCL3, CCL5, 

CCL7, CCL8, CCL11) ʠ ʘʢʪʠʚʠʨʫʶʪʩʷ ʨʝʮʝʧʪʦʨʳ ʭʝʤʦʢʠʥʦʚ CCR1, CCR2, CCR3, 

CCR5 [156]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʝʤʦʢʠʥʳ, ʭʝʤʦʢʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʠ ʜʨʫʛʠʝ 

ʫʯʘʩʪʥʠʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʦʞʠʨʝʥʠʷ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʥʘʯʘʣʝ ʥʘʨʫʰʝʥʠʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʠ 

ʉɼ2, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʟʣʠʯʠʝ ʧʘʪʦʛʝʥʝʟʘ ʉɼ2 ʫ ʣʠʮ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʙʝʟ 

ʦʞʠʨʝʥʠʷ. ʆʥʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʩʣʦʞʥʝʥʠʷʤ ʉɼ2. 

ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʘʪʦʛʝʥʝʟʝ ʚʷʣʦʪʝʢʫʱʝʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʚʘʞʥʳ, ʪʘʢ 

ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʦʣʠ ʛʝʥʦʚ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʉɼ2 ʠ ʦʞʠʨʝʥʠʠ ʯʘʩʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʥʠʯʝʩʢʠʤʠ 

ʨʘʟʣʠʯʠʷʤʠ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʘʩʩʦʮʠʘʮʠʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs1024611 ʛʝʥʘ CCL2 ʠ rs2107538 ʛʝʥʘ 

CCL5 ʷʚʣʷʶʪʩʷ ʧʨʦʤʦʪʦʨʥʳʤʠ SNP, ʚʣʠʷʶʱʠʤʠ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ CCL2 ʠ 
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CCL5 [248]. Y. Ye ʠ ʩʦʘʚʪ. [102] ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ SNP rs223828 CCL17 

ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ CCL17 ʚ ʩʳʚʦʨʦʪʢʝ ʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ 

ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ CCL17. 

ʇʦʣʠʤʦʨʬʠʟʤ rs1024611 (-2518A/G) ʚ CCL2 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʦʞʠʨʝʥʠʷ, ʉɼ2 ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ɻʝʨʤʘʥʠʠ, ʄʝʢʩʠʢʠ, 

ʗʧʦʥʠʠ [116, 119, 135, 211, 238]. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ SNP ʦʢʘʟʘʣʩʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʩ ʦʜʥʠʤ ʠʟ ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ, ʫ ʢʦʨʝʡʮʝʚ, ʘʟʠʘʪʩʢʠʭ ʠʥʜʠʡʮʝʚ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʠʥʜʠʡʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʇʝʥʜʞʘʙʘ ʩ ʉɼ2 [115, 154, 275]. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs1024611 ʛʝʥʘ 

CCL2 ʪʘʢʞʝ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʷʟʚʦʡ ʩʪʦʧʳ, 

ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ, ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ), ʛʝʩʪʘʮʠʦʥʥʳʤ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ [113, 16, 136, 

134, 249, 307].  

ɸʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ rs2107538 ʛʝʥʘ CCL5 ʠ rs223828 ʛʝʥʘ CCL17 ̫ ʚʣʷʶʪʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʫ ʵʪʥʠʯʝʩʢʠʭ ʢʠʪʘʡʮʝʚ ʭʘʥʴ [102, 109]. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʝʥ CCL11 ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʠ ʠʥʩʫʣʴʪ [107, 209]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ CCL20 ʷʚʣʷʝʪʩʷ ʘʜʠʧʦʭʝʤʦʢʠʥʦʤ, ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʦʛʦ 

ʤʦʜʫʣʠʨʫʝʪʩʷ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʩʪʝʧʝʥʴʶ 

ʦʞʠʨʝʥʠʷ [213]. ɺʳʷʚʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ CCL5 ʠ CCL20 ʚ 

ʘʜʠʧʦʮʠʪʘʭ, ʧʨʠ ʵʪʦʤ ʠʭ ʵʢʩʧʨʝʩʩʠʷ ʚ ʚʠʩʮʝʨʘʣʴʥʦʤ ʞʠʨʝ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʧʦʜʢʦʞʥʦʤ. ɿʨʝʣʳʝ ʘʜʠʧʦʮʠʪʳ ʫ ʪʫʯʥʳʭ ʣʶʜʝʡ ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

CCL20, ʯʝʤ ʫ ʭʫʜʳʭ [213]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ CCL20 ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʥʘʢʦʧʣʝʥʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ 

ʣʠʤʬʦʮʠʪʳ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʠʥʩʫʣʠʥ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

ʣʠʧʦʛʝʥʝʟʘ [213]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ SNP G(-403)A ʚ ʧʨʦʤʦʪʦʨʥʦʡ ʦʙʣʘʩʪʠ ʛʝʥʘ CCL5 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʫʩʠʣʝʥʠʝʤ ʪʨʘʥʩʢʨʠʧʮʠʠ RANTES [125]. K.H. Jeong ʠ ʩʦʘʚʪ. [290] 
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ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʣʣʝʣʴ ʊ ʛʝʥʘ CCL5 rs2107538 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʢʦʨʝʡʮʝʚ. E. Simeoni ʠ ʩʦʘʚʪ. [116] 

ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʦʩʠʪʝʣʠ ʘʣʣʝʣʷ rs2107538*T ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʨʘ ʣʠʛʘʥʜïʨʝʮʝʧʪʦʨ 

CCR5ïCCL5 ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ (ʘʢʪʠʚʘʮʠʠ) ʧʝʨʝʜʘʯʠ ʠʥʩʫʣʠʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ 

ʛʠʧʦʪʘʣʘʤʫʩʝ ʠ ʚʣʠʷʝʪ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʫʚʝʣʠʯʠʚʘʷ ʤʘʩʩʫ 

ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʩ ʥʦʢʘʫʪʦʤ Ccl5. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʭʝʤʦʢʠʥʳ CCL5, CCL11 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [130]. 

ʕʦʪʘʢʩʠʥ CCL11 ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʤʥʦʛʠʤʠ ʪʠʧʘʤʠ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʩʫʜʠʩʪʳʤʠ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ. ɽʛʦ ʨʝʮʝʧʪʦʨ CCR3 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʢʘʭ ʠ ʫʯʘʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʠʚʣʝʯʝʥʠʠ ʵʦʟʠʥʦʬʠʣʦʚ, ʥʦ ʠ ʙʘʟʦʬʠʣʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ, ʨʝʛʫʣʠʨʫʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʉɼ2 ʠ ʦʞʠʨʝʥʠʠ. ʈʷʜ ʘʚʪʦʨʦʚ ʚʳʷʚʠʣʠ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʵʦʪʘʢʩʠʥʦʚ ʚ ʧʣʘʟʤʝ ʙʦʣʴʥʳʭ ʦʞʠʨʝʥʠʝʤ [169]. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʵʦʪʘʢʩʠʥʘ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʅʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʵʦʪʘʢʩʠʥʦʚ ʥʘ ʉɼ2, ʦʜʥʘʢʦ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʚʷʟʴ CCL11 ʩ 

ʦʞʠʨʝʥʠʝʤ [178]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʦʪʘʢʩʠʥ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɹʣʦʢʘʜʘ CCL11 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʜʘʚʣʝʥʠʶ ʚʦʟʨʘʩʪʥʦʡ 

ʢʣʝʪʦʯʥʦʡ ʜʠʩʬʫʥʢʮʠʠ [263]. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ CCL11 ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ.  

CCL17 ï Th2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʭʝʤʦʢʠʥ, ʧʨʠʥʠʤʘʶʱʠʡ ʫʯʘʩʪʠʝ ʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ; ʫʯʘʩʪʚʫʝʪ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʩʪʤʳ ʠ ʘʣʣʝʨʛʠʠ. ʆʥ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʮʠʪʦʢʠʥʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ TNF, IL-4 ʠ IL-13, ʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 4 

ʨʝʮʝʧʪʦʨʦʤ C-C ʭʝʤʦʢʠʥʦʚ (CCR4). CCL17 ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʷ 

ʤʠʛʨʘʮʠʶ Th2- ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʦʨʦʚ TLR2 ʠ 

TLR4 [133]. ʇʦʢʘʟʘʥʦ ʦʙʱʝʝ ʚʣʠʷʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʛʝʥʘ ʥʘ ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs223828 ʛʝʥʘ CCL17 ʚʣʠʷʝʪ ʥʘ ʩʚʷʟʳʚʘʥʠʝ 

ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩ ʧʨʦʤʦʪʦʨʦʤ ʛʝʥʘ CCL17 ʠ ʧʨʦʤʦʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ Y. Ye ʠ ʩʦʘʚʪ. [102], ʤʠʥʦʨʥʳʡ ʘʣʣʝʣʴ ʊ ʩʚʷʟʘʥ ʩ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ 

ʛʝʥʘ, ʪʦʛʜʘ ʢʘʢ ʘʣʣʝʣʴ ʉ ʩʚʷʟʘʥ ʩ ʧʦʥʠʞʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʛʝʥʘ. ʇʦ ʜʘʥʥʳʤ 



нф 
 

 
 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʵʪʦʪ ʘʣʣʝʣʴ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ, ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ CCL17 ʠ ʨʷʜʘ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʠ ʜʨ.), ʢʦʨʦʥʘʨʥʦʡ ʘʥʝʚʨʠʟʤʳ, 

ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ, ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ [102, 182]. ɸʩʩʦʮʠʘʮʠʷ 

ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ CCL17 ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʉɼ2 ʥʝ ʠʟʫʯʘʣʘʩʴ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CCL17 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ ʠ 

ʫ ʙʦʣʴʥʳʭ ʉɼ2. CCL17 ʷʚʣʷʝʪʩʷ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʤ ʜʣʷ Th2-ʣʠʤʬʦʮʠʪʦʚ, 

ʙʘʟʦʬʠʣʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʫ ʙʦʣʴʥʳʭ ʉɼ2 ʠʤʝʝʪ 

ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʥʳʡ ʧʨʦʬʠʣʴ [313]. 

ʍʝʤʦʢʠʥ CX3CL1 (ʬʨʘʢʪʘʣʢʠʥ) ʩʫʱʝʩʪʚʫʝʪ ʚ ʜʚʫʭ ʬʦʨʤʘʭ: 

ʤʝʤʙʨʘʥʦʩʚʷʟʘʥʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʘʜʛʝʟʠʶ ʣʝʡʢʦʮʠʪʦʚ ʢ ʵʥʜʦʪʝʣʠʶ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʠ ʨʘʩʪʚʦʨʠʤʦʡ, ʜʝʡʩʪʚʫʶʱʝʡ ʢʘʢ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪ. ʋʨʦʚʥʠ 

ʬʨʘʢʪʘʣʢʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ 

ʣʶʜʴʤʠ [183]. ʌʨʘʢʪʘʣʢʠʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʝʮʝʧʪʦʨʦʤ CX3CR1, 

ʦʙʥʘʨʫʞʝʥʥʳʤ ʥʘ ʤʝʤʙʨʘʥʘʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʤʦʥʦʮʠʪʦʚ, ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʣʝʪʦʢ-ʢʠʣʣʝʨʦʚ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ 

ʩʘʤʳʤ ʠʭ ʤʠʛʨʘʮʠʶ, ʘʜʛʝʟʠʶ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ [337].  

ʌʨʘʢʪʘʣʢʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʦʩʫʜʠʩʪʦʛʦ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʦʥʦʮʠʪʦʚ ʠ ʨʘʟʚʠʪʠʷ ʙʦʛʘʪʳʭ ʤʘʢʨʦʬʘʛʘʤʠ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ [157, 176]. ɿʥʘʥʠʷ ʦ ʨʦʣʠ ʬʨʘʢʪʘʣʢʠʥʘ ʚ 

ʚʦʩʧʘʣʝʥʠʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʦʛʨʘʥʠʯʝʥʳ, ʥʦ ʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʬʨʘʢʪʘʣʢʠʥ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʘʜʠʧʦʮʠʪʘʭ, ʠ ʯʪʦ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ 

ʨʝʮʝʧʪʦʨʘ ʬʨʘʢʪʘʣʢʠʥʘ ʚ ʤʘʢʨʦʬʘʛʘʭ ʧʦʜʘʚʣʷʝʪʩʷ ʘʛʦʥʠʩʪʘʤʠ ʨʝʮʝʧʪʦʨʘ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʧʨʦʣʠʬʝʨʘʪʦʨʦʤʠ ʧʝʨʦʢʩʠʩʦʤ PPAR-gamma [96]. 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ CX3CR1 ʫʤʝʥʴʰʘʝʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ, ʚʢʣʶʯʘʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʘʪʝʨʦʩʢʣʝʨʦʟ ʫ ʤʳʰʝʡ ʠ ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ ʫ ʢʨʳʩ [265, 

266]. 

ʈʦʣʴ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs3732378 ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʬʨʘʢʪʘʣʢʠʥʘ 

ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʦʡ. ʇʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʘʣʣʝʣʝʤ CX3CR1*ɸ ʠ ʙʦʣʝʝ 



ол 
 

 
 

ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ ʠ ʭʝʤʦʪʘʢʩʠʩʘ ʣʝʡʢʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ ʀɹʉ [141]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʣʣʝʣʴ 

CX3CR1*ɸ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʉɼ2 ʫ ʝʚʨʦʧʝʡʩʢʠʭ ʘʤʝʨʠʢʘʥʮʝʚ [177]. ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʪʘʘʥʘʣʠʟʘ 49 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʝʥʦʪʠʧ CX3CR1*G/A ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ 

ʩʥʠʞʝʥʥʳʤ ʨʠʩʢʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʀɹʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʝʥʦʪʠʧ CX3CR1*ɸ/ɸ 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ [147, 328]. 

ʍʝʤʦʢʠʥʳ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʩʠʛʥʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʫʪʠ, ʠʥʜʫʮʠʨʫʶʱʠʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʨʘʟʣʠʯʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʘʥʘʣʠʟ ʚʢʣʘʜʘ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʩʧʘʣʝʥʠʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ - CCL2 rs1024611, CCL5 rs2107538, 

CCL11 rs16969415, CCL17 rs223828, CCL20 rs6749704, CX3CR1 rs3732378 ʠ CCR5 

rs333, ʚ ʨʘʟʚʠʪʠʝ ʉɼ2. 

 

1.3 ʈʦʣʴ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʟʚʠʪʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʫʣʫʯʰʘʝʪ ʛʣʠʢʝʤʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʩʤʝʨʪʥʦʩʪʠ [198]. ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ ʦʞʠʨʝʥʠʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʝʨʝʝʜʘʥʠʷ. ʉʦʯʝʪʘʥʠʝ ʜʚʫʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʩʥʠʞʝʥʥʳʡ ʢʦʛʥʠʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʠ ʥʠʟʢʘʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʚʷʟʘʥʦ ʩ ʨʠʩʢʦʤ ʦʞʠʨʝʥʠʷ [260]. 

ɸʧʧʝʪʠʪ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ 

ʢʠʰʝʯʥʠʢʦʤ, ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ ʠ ʤʦʟʛʦʤ. ʆʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʨʝʛʫʣʷʮʠʠ ʘʧʧʝʪʠʪʘ 

ʷʚʣʷʝʪʩʷ ʛʠʧʦʪʘʣʘʤʫʩ, ʛʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʝʢʩʠʛʝʥʥʳʤʠ ʥʝʡʨʦʥʘʤʠ, 

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤʠ ʙʝʣʦʢ, ʨʦʜʩʪʚʝʥʥʳʡ ʥʝʡʨʦʧʝʧʪʠʜʫ Y/ʘʛʫʪʠ (AgRP), ʠ 

ʘʥʦʨʝʢʩʠʛʝʥʥʳʤʠ ʥʝʡʨʦʥʘʤʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ ʥʝʩʢʦʣʴʢʦ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʤʦʜʫʣʠʨʫʶʪ 

ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʥʝʡʨʦʥʦʚ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʧʝʧʪʠʜʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʳ. 



ом 
 

 
 

ɻʣʫʪʘʤʘʪ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʦʟʙʫʞʜʘʶʱʠʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ). ʇʨʠ ʩʪʠʤʫʣʷʮʠʠ 

ʛʣʫʪʘʤʘʪ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ: ʠʦʥʦʪʨʦʧʥʳʝ (N-ʤʝʪʠʣ-d-ʘʩʧʘʨʪʘʪ (NMDA), d,l-

ʘʣʴʬʘ-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠ-5-ʤʝʪʠʣ-ʠʟʦʢʩʘʟʦʣʧʨʦʧʠʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (AMPA), 

ʢʘʠʥʦʚʘʷ ʢʠʩʣʦʪʘ) ʠ ʤʝʪʘʙʦʪʨʦʧʥʳʝ ʨʝʮʝʧʪʦʨʳ (mGluRs). 

NMDAR ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʝʪʝʨʦʪʝʪʨʘʤʝʨʥʳʝ ʢʘʪʠʦʥʦʧʨʦʥʠʮʘʝʤʳʝ 

ʛʣʫʪʘʤʘʪʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʰʠʨʦʢʦ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʝ ʚ ʎʅʉ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʩʦʩʫʜʦʚ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, 

ʦʩʪʝʦʙʣʘʩʪʘʭ, ʦʩʪʝʦʢʣʘʩʪʘʭ ʠ ʙʝʪʘ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɸʢʪʠʚʘʮʠʷ 

NMDAR ʨʝʮʝʧʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʜʦʩʪʘʚʢʝ Ca2+ ʠ ʘʢʪʠʚʘʮʠʠ 

ʢʘʣʴʮʠʡ/ʢʘʣʴʤʦʜʫʣʠʥ-ʟʘʚʠʩʠʤʦʡ ʧʨʦʪʝʠʥʢʠʥʘʟʳ (CaMKK). NMDAR ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʎʅʉ, ʨʝʛʫʣʠʨʫʷ ʢʣʝʪʦʯʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʩʠʥʘʧʪʠʯʝʩʢʫʶ 

ʧʣʘʩʪʠʯʥʦʩʪʴ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʤʷʪʠ ʠ ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ), ʘ ʪʘʢʞʝ ʚʳʞʠʚʘʥʠʝ 

ʠʣʠ ʛʠʙʝʣʴ ʥʝʡʨʦʥʦʚ [261]. 

ʀʥʪʨʘʮʝʨʝʙʨʦʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʠ ʣʘʪʝʨʘʣʴʥʘʷ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʘʷ ʠʥʲʝʢʮʠʷ 

ʛʣʫʪʘʤʘʪʘ ʠʣʠ ʝʛʦ ʚʦʟʙʫʞʜʘʶʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʘʛʦʥʠʩʪʦʚ, ʢʘʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, 

AMPA ʠ NMDA ʙʳʩʪʨʦ ʚʳʟʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʫ ʢʨʳʩ [138, 

226]. ʊʦʯʥʦ ʪʘʢ ʞʝ ʠʥʪʨʘʮʝʨʝʙʨʦʚʝʥʪʨʠʢʫʣʷʨʥʦ ʚʚʦʜʠʤʳʝ ʘʛʦʥʠʩʪʳ mGluR5 

ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʪʨʝʙʣʝʥʠʝ ʝʜʳ ʫ ʛʨʳʟʫʥʦʚ, ʪʦʛʜʘ ʢʘʢ ʘʥʪʘʛʦʥʠʩʪ mGluR5 

ʠʥʛʠʙʠʨʫʝʪ ʧʨʠʝʤ ʧʠʱʠ [317]. 

ʅʝʡʨʦʥʳ ʎʅʉ ʠ ɓ-ʢʣʝʪʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʠʥʩʫʣʠʥ, ʠʤʝʶʪ ʥʝʢʠʝ ʦʙʱʠʝ ʯʝʨʪʳ, ʥʘʧʨʠʤʝʨ, ʩʭʦʜʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʛʦʨʤʦʥʦʚ ʠ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʵʢʩʧʨʝʩʩʠʶ ʩʭʦʜʥʳʭ ʛʝʥʦʚ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʥʝʡʨʦʥʘʤʠ 

ʎʅʉ, NMDAR ʨʝʮʝʧʪʦʨʳ ʪʘʢʞʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚ ʪʢʘʥʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ. ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʛʣʫʪʘʤʘʪ ʤʦʜʫʣʠʨʫʝʪ ʬʫʥʢʮʠʶ ʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [139]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʫʪʘʤʘʪʥʘʷ ʩʠʩʪʝʤʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʢʣʶʯʝʚʳʤʠ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʉɼ2 ð ʦʞʠʨʝʥʠʝʤ ʠ ʥʘʨʫʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ 



он 
 

 
 

ʠʥʩʫʣʠʥʘ. ɻʝʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʠʥʪʝʟʝ, ʤʝʪʘʙʦʣʠʟʤʝ ʠ ʨʝʛʫʣʷʮʠʠ ʢʘʢ ʛʣʫʪʘʤʘʪʘ, 

ʪʘʢ ʠ ʝʛʦ ʨʝʮʝʧʪʦʨʦʚ, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʘʥʜʠʜʘʪʳ ʥʘ 

ʨʦʣʴ ʛʝʥʦʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʉɼ2. 

ʉʫʱʝʩʪʚʫʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʥʠ 

ʦʜʥʦ ʠʟ ʥʠʭ ʥʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʠʭ ʩʚʷʟʠ ʩ ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɼ2. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʳ ʘʩʩʦʮʠʘʮʠʠ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʰʠʟʦʬʨʝʥʠʶ, ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʘʣʢʦʛʦʣʠʟʤ [29, 101, 123, 273, 291]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ M. Gast ʠ ʩʦʘʚʪ. [324] ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʣʠʤʦʨʬʥʳʡ 

ʤʘʨʢʝʨ rs2237781 ʛʝʥʘ ʤʝʪʘʙʦʪʨʦʧʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʛʣʫʪʘʤʘʪʘ 8 (GRM8) ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʚʣʝʯʝʥ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʘʜʜʠʢʪʠʚʥʦʤʫ ʧʦʚʝʜʝʥʠʶ. 

ʄʝʞʜʫ ʪʝʤ, T. Liu ʠ ʩʦʘʚʪ. [173] ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʠʤʝʥʥʦ ʠʦʥʦʪʨʦʧʥʳʝ 

ʨʝʮʝʧʪʦʨʳ NMDA ʠ ɸʄʈɸ ʥʘ ʥʝʡʨʦʥʘʭ AgRP ʠʛʨʘʶʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ 

ʢʦʥʪʨʦʣʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʫʢʘʟʳʚʘʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ 

ʛʦʣʦʜʘʥʠʝʤ ʘʢʪʠʚʘʮʠʷ ʥʝʡʨʦʥʦʚ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʭ AgRP, ʩʚʷʟʘʥʘ ʩ ʟʘʤʝʪʥʦ 

ʧʦʚʳʰʝʥʥʳʤ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʤ ʚʭʦʜʦʤ. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʮʠʷ ʛʣʶʢʦʟʦʡ ʚʳʟʳʚʘʝʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʪʘʤʘʪʘ ʚ ʙʝʪʘ-ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʛʣʫʪʘʤʘʪ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʶ 

ʠʥʩʫʣʠʥʘ. ɺʥʝʢʣʝʪʦʯʥʳʡ ʛʣʫʪʘʤʘʪ ʘʢʪʠʚʠʨʫʝʪ ʨʝʮʝʧʪʦʨʳ ʛʣʫʪʘʤʘʪʘ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʠʥʩʫʣʠʥʘ ʠ ʛʣʶʢʘʛʦʥʘ. ɺʥʝʢʣʝʪʦʯʥʳʡ ʛʣʫʪʘʤʘʪ ʩʝʢʨʝʪʠʨʫʝʪʩʷ 

ʘʣʴʬʘ-ʢʣʝʪʢʘʤʠ ʠʣʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʝ ʦʩʪʨʦʚʢʠ ʯʝʨʝʟ ʬʝʥʝʩʪʨʠʨʦʚʘʥʥʳʡ ʵʥʜʦʪʝʣʠʡ ʠʭ ʩʦʩʫʜʠʩʪʳʭ 

ʩʪʝʥʦʢ. ʊʘʢ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʣʫʪʘʤʘʪ ʤʦʜʫʣʠʨʫʝʪ ʬʫʥʢʮʠʶ ʵʥʜʦʢʨʠʥʥʳʭ ʢʣʝʪʦʢ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [256]. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʩʦʮʠʘʮʠʡ ʚʳʷʚʣʝʥʦ ʜʣʷ ʛʝʥʘ GRIN2B, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʭʨʦʤʦʩʦʤʝ 12 (12p12). ʕʪʦʪ ʛʝʥ ʩʦʩʪʦʠʪ ʠʟ 13 ʵʢʟʦʥʦʚ ʠ 

ʢʦʜʠʨʫʝʪ 2ɺ ʩʫʙʲʝʜʠʥʠʮʫ ʛʣʫʪʘʤʘʪʥʦʛʦ ʠʦʥʦʪʨʦʧʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʪʠʧʘ NMDA, 

[251]. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs7301328 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʦʥʠʤʠʯʝʩʢʫʶ 



оо 
 

 
 

ʟʘʤʝʥʫ (c.366C>G) ʚ ʵʢʟʦʥʝ 2 ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ N-ʤʝʪʠʣ-D-ʘʩʧʘʨʪʘʪʘ (GRIN2B) 

[101]. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs7301328 ʛʝʥʘ GRIN2B 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʙʠʧʦʣʷʨʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʰʠʟʦʬʨʝʥʠʝʡ,  ʠʤʧʫʣʴʩʠʚʥʳʤ 

ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ ʫ ʤʘʣʘʟʠʡʮʝʚ ʠ ʜʝʚʠʘʥʪʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʫ ʢʠʪʘʡʮʝʚ ʠ 

ʜʨʫʛʠʤʠ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ [26, 164, 212].  

ɸ.ʕ. ɻʘʨʝʝʚʘ ʠ ʩʦʘʚʪ. [26] ʧʦʢʘʟʘʣʠ ʘʩʩʦʮʠʘʮʠʶ ʘʣʣʝʣʷ GRIN2B 

rs1805476*C ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʧʘʨʘʥʦʠʜʥʦʡ ʰʠʟʦʬʨʝʥʠʠ ʫ ʨʫʩʩʢʠʭ ʠ ʪʘʪʘʨ. 

ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ GRIN2B rs1805476 ʠ rs1805502 (ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʘʷ ʟʘʤʝʥʘ 

ʚ ʨʝʛʫʣʷʪʦʨʥʦʡ ʦʙʣʘʩʪʠ ʛʝʥʘ GRIN2B) ʥʘʭʦʜʪ̫ʩʷ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʤ ʩʮʝʧʣʝʥʠʠ ʠ 

ʚʣʠʷʪʁ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ GRIN2B ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʣʫʪʘʤʘʪʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 

[323]. ʉ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 

ʥʦʩʠʪʝʣʝʡ ʚʘʨʠʘʥʪʘ rs1805476*C ʩʥʠʞʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʧʝʨʝʜʥʝʡ ʧʦʷʩʥʦʡ ʢʦʨʝ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʧʦʣʠʤʦʨʬʠʟʤ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ GRIN2B ʠ ʚʣʠʷʪʴ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʛʣʫʪʘʤʘʪʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ [193]. 

ɼʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ GRIN1 (rs4880213) ʩʦʦʙʱʘʣʦʩʴ ʦʙ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʝʧʨʝʩʩʠʝʡ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ [212]. ʇʦʣʠʤʦʨʬʥʳʡ 

ʤʘʨʢʝʨ rs6293 ʛʝʥʘ GRIN1 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʵʥʮʝʬʘʣʠʪʦʤ, ʚʦʟʨʘʩʪʦʤ ʤʘʥʠʬʝʩʪʘʮʠʠ 

ʙʦʣʝʟʥʠ ʍʘʥʪʠʥʛʪʦʥʘ, ʦʧʨʝʜʝʣʷʝʪ ʢʦʨʢʦʚʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʦʟʙʫʜʠʤʦʩʪʴ [188, 

196, 197]. A. Hazer ʠ N. Tunal [197] ʦʧʨʝʜʝʣʠʣʠ ʩʚʷʟʴ ʛʝʥʦʪʠʧʘ GRIN1 rs6293*G/G 

ʩ ʨʠʩʢʦʤ ʙʦʣʝʟʥʠ ʍʘʥʪʠʥʛʪʦʥʘ ʫ ʥʘʩʝʣʝʥʠʷ ʊʫʨʮʠʠ. 

GRIK3 ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡʩʪʚʫ ʛʣʫʪʘʤʘʪʢʘʠʥʘʪʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʝʪʳʨʝʭ ʩʫʙʲʝʜʠʥʠʮ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʢʘʢ ʘʢʪʠʚʠʨʫʝʤʳʝ 

ʣʠʛʘʥʜʦʤ ʠʦʥʥʳʝ ʢʘʥʘʣʳ. ʇʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ ʵʪʦʛʦ ʛʝʥʘ ʩʚʷʟʘʥʳ ʩ 

ʰʠʟʦʬʨʝʥʠʝʡ, ʘʣʢʦʛʦʣʠʟʤʦʤ, ʙʦʣʴʰʠʤʠ ʜʝʧʨʝʩʩʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠ 

ʩʫʠʮʠʜʘʤʠ [243, 271, 297]. 

ʀʥʪʨʦʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ rs2195450 ʚ ʛʝʥʝ GRIA1 ʙʳʣ ʩʚʷʟʘʥ ʩ ʨʠʩʢʦʤ 

ʤʠʛʨʝʥʠ, ʦʩʦʙʝʥʥʦ ʚ ʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʵʪʦʪ 

ʧʦʣʠʤʦʨʬʠʟʤ ʥʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʤ, ʘ ʝʛʦ ʘʩʩʦʮʠʘʮʠʷ ʩ 



оп 
 

 
 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʩʥʳʤ ʩʮʝʧʣʝʥʠʝʤ ʩ ʜʨʫʛʠʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʦʤ, ʣʠʙʦ ʵʪʦʪ ʧʦʣʠʤʦʨʬʠʟʤ 

ʧʨʠʚʦʜʠʪ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ ʩʧʣʘʡʩʠʥʛʫ ʠ ʠʟʤʝʥʷʝʪ ʩʪʝʧʝʥʴ ʜʝʩʝʥʩʠʪʠʟʘʮʠʠ 

ʨʝʮʝʧʪʦʨʦʚ [271].  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ 

ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʠʦʥʦʪʨʦʧʥʳʭ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ GRIN2B rs7301328 

ʠ rs1805476, GRIA1 rs2195450 ʩ ʉɼ2. 

 

1.4 ʇʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ ʛʝʥʦʚ ʢʘʢ ʬʘʢʪʦʨ rʨʠʩʢʘ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 

ʪʠʧʘ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʧʦʠʩʢʫ ʛʝʥʦʚ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʦʪʥʦʰʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʉɼ2, ʥʘʢʦʧʣʝʥ ʤʠʨʦʚʦʡ ʦʧʳʪ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʭʦʜʘ ñʛʝʥ-

ʢʘʥʜʠʜʘʪò, ʪʘʢ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʧʦʠʩʢʘ (Genome Wide 

Association Study ï GWAS). 

ʈʘʥʝʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ ʧʦ ʩʮʝʧʣʝʥʠʶ (linkage 

disequilibrium - LD) ʧʨʦʪʷʞʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʧʦʨʘʞʸʥʥʳʭ ʩʝʤʴʷʭ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʛʝʥʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʉɼ2, ʦʜʠʥ 

ʠʟ ʥʠʭ ï ʛʝʥ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ 7 (TCF7L2 - transcription factor 7-like 2). 

ɺʧʝʨʚʳʝ ʛʝʥ TCF7L2 (10q25.3) ʙʳʣ ʦʧʠʩʘʥ ʢʘʢ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʡ ʢ ʉɼ2 ʫ 

ʘʤʝʨʠʢʘʥʮʝʚ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [230]. ʇʦʟʞʝ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʙʳʣ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʨʪʠʨʦʚʘʥ ʫ ʠʩʣʘʥʜʮʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 228 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ 

ʤʘʨʢʝʨʦʚ, ʧʦʢʨʳʚʘʶʱʠʭ 10,5-Mbp, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʛʨʘʥʠʯʠʪʴ ʫʯʘʩʪʦʢ ʚ 3 ʠʥʪʨʦʥʝ 

ʛʝʥʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʘʩʩʦʮʠʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ 

ʤʘʨʢʝʨʦʚ (single nucleotide polymorphism - SNP) ʛʝʥʘ TCF7L2 ʩ ʉɼ2 ʥʘʰʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ [331]. ʅʘ ʩʝʛʦʜʥʷ ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʨʢʝʨ ʉɼ2. 



ор 
 

 
 

çʇʦ ʜʘʥʥʳʤ ʢʨʫʧʥʦʛʦ ʤʝʪʘ-ʘʥʘʣʠʟʘ ʚʦʩʴʤʠ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʘ TCF7L2 ʚ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʉɼ2 ʙʦʣʝʝ ʚʩʝʛʦ ʩʦʦʪʥʦʩʷʪʩʷ ʰʝʩʪʴ ʠʟ ʥʠʭ (rs7903146, rs12255372, rs11196205, 

rs7901695, rs7895340 ʠ rs4506565)è [304].  

ɻʝʥ TCF7L2 ʢʦʜʠʨʫʝʪ ʦʜʠʥ ʠʟ ʧʨʦʪʝʠʥʦʚ Wnt-ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʦʨʛʘʥʦʛʝʥʝʟʘ, ʪʫʤʦʨʦʛʝʥʝʟʘ [220]. 

ʅʘʨʫʰʝʥʠʷ ʚ ʧʝʨʝʜʘʯʝ Wnt-ʩʠʛʥʘʣʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ ɓ-

ʢʣʝʪʦʢ ʠ ʵʢʩʧʨʝʩʩʠʠ ʛʣʶʢʘʛʦʥʦʧʦʜʦʙʥʦʛʦ ʧʝʧʪʠʜʘ 1 (ɻʇʇ-1), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʉɼ2 [342]. 

ʄʝʭʘʥʠʟʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʛʝʥ TCF7L2 ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʉɼ2, ʜʦ ʩʠʭ 

ʧʦʨ ʜʦ ʢʦʥʮʘ ʥʝ ʫʪʦʯʥʝʥ. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs7903146 ʛʝʥʘ TCF7L2 ʧʦʢʘʟʘʣ 

ʘʩʩʦʮʠʘʮʠʶ ʩ ʬʫʥʢʮʠʝʡ ɓ-ʢʣʝʪʦʢ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ [210, 305]. 

ɺʳʜʚʠʥʫʪʦ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʟ, ʦʙʲʷʩʥʷʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʦʛʦ ʛʝʥʘ ʩ 

ʉɼ2. ʇʨʦʜʫʢʪ ʛʝʥʘ TCF7L2 ʤʦʞʝʪ ʥʘʨʫʰʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʭ 

ʦʩʪʨʦʚʢʦʚ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʠʥʩʫʣʠʥ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʠʥʩʫʣʠʥʦʪʨʦʧʥʳʤ 

ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ ʛʦʨʤʦʥʦʤ ɻʇʇ-1 ʠʣʠ ʛʣʶʢʦʟʦʡ [158]. ʕʪʘ ʛʠʧʦʪʝʟʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʪʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʯʪʦ TCF7L2 ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʤʈʅʂ ʧʨʝʢʫʨʩʦʨʘ ʛʣʶʢʘʛʦʥʘ 

in vitro ʠ ʯʪʦ ʜʝʣʝʮʠʷ ʵʪʦʛʦ ʛʝʥʘ ʚ ʥʦʢʘʫʪʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʷʭ ʤʳʰʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʪʝʨʝ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʩʝʢʨʝʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ 

ɻʇʇ-1 ʠ ʜʨʫʛʠʝ ʛʦʨʤʦʥʳ [162]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʠ ʠ ʥʦʢʘʫʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʨʦʣʴ TCF7L2 ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʠʥʩʫʣʠʥʦʚʳʭ ʛʨʘʥʫʣ ʠ ʵʢʟʦʮʠʪʦʟʝ. 

L.M. Hart ʠ ʩʦʘʚʪ. [149] ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ 8 ʣʦʢʫʩʦʚ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʉɼ2, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʬʫʥʢʮʠʝʡ ɓ-ʢʣʝʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ 

TCF7L2, ʥʘ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ, ʩʪʠʤʫʣʠʨʫʝʤʫʶ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʝʢʨʝʪʘʛʦʛʘʤʠ ʚ ʭʦʜʝ ʛʠʧʝʨʛʣʠʢʝʤʠʯʝʩʢʠʭ ʢʣʵʤʧʦʚ. ɺʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʯʠʩʣʦʤ ʨʠʩʢʦʚʳʭ ʘʣʣʝʣʝʡ ʠ ʧʝʨʚʦʡ ʬʘʟʦʡ 

ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʨʠʩʢʦʚʳʭ ʘʣʣʝʣʝʡ ʥʝ ʙʳʣʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩʦ ʚʪʦʨʦʡ ʬʘʟʦʡ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 



ос 
 

 
 

ʩʦʯʝʪʘʥʠʝ ʜʘʥʥʳʭ ʨʠʩʢʦʚʳʭ ʘʣʣʝʣʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʛʫʣʠʨʫʝʪ ʵʢʟʦʮʠʪʦʟ 

ʛʨʘʥʫʣ ʠʥʩʫʣʠʥʘ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʛʣʶʢʦʟʦʡ [149]. 

ɺ ʩʢʘʥʜʠʥʘʚʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʣʣʝʣʴ rs7903146*ʊ ʛʝʥʘ 

TCF7L2 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʉɼ2, ʥʘʨʫʰʝʥʥʦʡ ʩʝʢʨʝʮʠʝʡ ʠʥʩʫʣʠʥʘ, 

ʜʝʡʩʪʚʠʝʤ ʠʥʢʨʝʪʠʥʦʚ ʠ ʫʩʠʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʛʣʶʢʦʟʳ ʧʝʯʝʥʴʶ [239]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫ ʛʦʤʦʟʠʛʦʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʘʣʣʝʣʷ rs7903146*ʊ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʘ TCF7L2 ʚ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʭ ʦʩʪʨʦʚʢʘʭ ʙʳʣʘ ʚ 

ʧʷʪʴ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʦʙʣʘʜʘʪʝʣʝʡ ʜʨʫʛʠʭ ʛʝʥʦʪʠʧʦʚ. ʇʦʣʘʛʘʶʪ, ʯʪʦ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, ʢʦʜʠʨʫʝʤʳʡ ʛʝʥʦʤ TCF7L2, ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʘ ʧʨʦʛʣʶʢʘʛʦʥʘ ʠ ʥʘ ʩʠʥʪʝʟ ɻʇʇ-1 ʚ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʵʥʜʦʢʨʠʥʥʳʭ L-ʢʣʝʪʢʘʭ 

[158]. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʣʶʜʷʭ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʫ 

ʦʙʣʘʜʘʪʝʣʝʡ ʘʣʣʝʣʷ ʨʠʩʢʘ rs7903146*ʊ ʢʦʥʮʝʥʪʨʘʮʠʷ ɻʇʇ-1 ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʘʜʝʢʚʘʪʥʳʡ ʚʳʙʨʦʩ ʠʥʩʫʣʠʥʘ ʚ ʦʪʚʝʪ ʥʘ 

ʚʚʝʜʝʥʠʝ ɻʇʇ-1 [211, 305]. 

ɻʝʥ TCF7L2 ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʯʝʨʝʟ ʨʝʛʫʣʷʮʠʶ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʠ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʝʛʦ ʚʣʠʷʥʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʅʦʩʠʪʝʣʠ ʊ-ʘʣʣʝʣʷ ʧʦʣʠʤʦʨʬʠʟʤʘ rs7903146 ɻ ʪʦʛʦ ʛʝʥʘ ʠʤʝʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʨʦʥʘʨʥʦʛʦ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ [293]. 

ʇʦʣʠʤʦʨʬʠʟʤ rs7903146 ʛʝʥʘ TCF7L2 ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʩʝʪʯʘʪʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʨʝʪʠʥʦʧʘʪʠʠ ʧʨʠ ʉɼ2 ʪʠʧʘ [306]. ʅʘʣʠʯʠʝ ʊ ʘʣʣʝʣʷ ʧʦʣʠʤʦʨʬʠʟʤʘ 

rs7903146 ʛʝʥʘ TCF7L2 ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʠ, ʧʦʩʢʦʣʴʢʫ ʜʠʘʙʝʪ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ (ʍɹʇ) ʚ ʦʩʥʦʚʝ 

ʠʤʝʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥ Wnt-ʧʫʪʴ [100]. 

ɺ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʩʦʦʙʱʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʠʤʦʨʬʥʳʝ 

ʤʘʨʢʝʨʳ rs12255372 ʠ rs7903146 ʛʝʥʘ TCF7L2 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʉɼ2 ʫ 

ʨʫʩʩʢʠʭ ʞʠʪʝʣʝʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʛ. ʊʶʤʝʥʠ ʠ ʛ. ʄʦʩʢʚʳ, ʘ ʧʦʣʠʤʦʨʬʥʳʡ 

ʤʘʨʢʝʨ rs7903146 ʛʝʥʘ TCF7L2 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʉɼ2 ʫ ʪʘʪʘʨ [3, 15, 17, 



от 
 

 
 

59]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʨʘʙʦʪʘʭ ʌ.ɺ. ɺʘʣʝʝʚʦʡ ʠ ʩʦʘʚʪ. [5], ʂ.ɸ. ɺʘʭʨʦʤʝʝʚʦʡ [22] 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʘʩʪʦʪ ʠ ʛʝʥʦʪʠʧʦʚ ʜʘʥʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʘ 

TCF7L2 ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʠ ʟʜʦʨʦʚʳʭ ʣʠʮ ʫ ʨʫʩʩʢʠʭ ʠ ʪʘʪʘʨ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ 

ʦʩʥʦʚʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʥʝ ʚ ʩʝʤʴʷʭ, ʘ ʚ ʧʦʧʫʣʷʮʠʷʭ - ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ çʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚè, ʠʤʝʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ 

ʚʦʚʣʝʯʸʥʥʳʭ ʚ ʧʘʪʦʛʝʥʝʟ ʠʩʩʣʝʜʫʝʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʳʣʦ ʟʘʷʚʣʝʥʦ ʦʙ ʘʩʩʦʮʠʘʮʠʷʭ ʤʥʦʞʝʩʪʚʘ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ-

ʢʘʥʜʠʜʘʪʦʚ ʩ ʉɼ2, ʥʦ ʘʩʩʦʮʠʘʮʠʠ ʪʦʣʴʢʦ ʰʝʩʪʠ ʠʟ ʥʠʭ ʙʳʣʠ ʨʝʧʣʠʮʠʨʦʚʘʥʳ ʚ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʛʘʤʤʘ, ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʧʨʦʣʠʬʝʨʘʪʦʨʦʤ 

ʧʝʨʦʢʩʠʩʦʤ PPARG (peroxisome proliferatorïactivated receptor gamma), ʩʫʙʩʪʨʘʪʘ 

ʠʥʩʫʣʠʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ 1 IRS1 (insulin receptor substrate 1), ʚʳʧʨʷʤʣʷʶʱʝʛʦ 

ʢʘʥʘʣʘ ʢʘʣʠʝʚʦʛʦ ʧʦʪʦʢʘ 11, ʧʦʜʩʝʤʝʡʩʪʚʦ J KCNJ11 (potassium inwardly rectifying 

channel, subfamily J, member 11), ʚʦʣʴʬʨʘʤʠʥʘ WFS1 (Wolfram syndrome 1), 

ʛʦʤʝʦʙʦʢʩʦʚ ɸ HNF1A ʠ ɺ HNF1B (homebox A, homeobox B). 

ɻʝʥ PPARG2 (peroxisome proliferator-activated receptor gamma), ʢʦʜʠʨʫʶʱʠʡ 

ʷʜʝʨʥʳʡ ʨʝʮʝʧʪʦʨ PPAR-gamma 2 ʪʠʧʘ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʡʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʙʳʣ ʧʝʨʚʳʤ, ʯʴʠ ʘʩʩʦʮʠʘʮʠʠ ʩ ʉɼ2 ʚʦʩʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [120, 326, 341]. ʈʝʮʝʧʪʦʨ PPAR-gamma ï ɻ ʪʦ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʠʰʝʥʴ 

ʜʣʷ ʪʠʘʟʦʣʠʜʠʥʜʠʦʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʢʣʘʩʩʘ ʩʝʥʩʠʪʘʡʟʝʨʦʚ (ʧʝʨʦʨʘʣʴʥʳʭ 

ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ). 

PPAR-ʛʘʤʤʘ ʨʝʛʫʣʠʨʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʘʜʠʧʦʮʠʪʦʚ: PPARG-

ʥʦʢʘʫʪʠʨʦʚʘʥʥʳʝ ʤʳʰʠ ʥʝ ʩʧʦʩʦʙʥʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʜʘʞʝ ʥʘ 

ʦʙʦʛʘʱʝʥʥʦʡ ʞʠʨʘʤʠ ʜʠʝʪʝ [170]. 

ɻʝʥ PPARG ʚʦʚʣʝʯʝʥ ʚ ʠʥʜʫʢʮʠʶ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʦʚ, ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʞʠʨʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ [170, 333]. ʄʫʪʘʮʠʠ ʚ ʵʪʦʤ ʛʝʥʝ 

ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʜʠʩʣʠʧʠʜʝʤʠʝʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʛʦʤʝʦʩʪʘʟʘ ʛʣʶʢʦʟʳ, ʥʘʨʫʰʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʘʜʠʧʦʮʠʪʦʚ [79, 114]. 



оу 
 

 
 

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs1801282 ɻ ʪʦʛʦ ʛʝʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʦʡ 

ʟʘʤʝʥʦʡ ʮʠʪʦʟʠʥʘ ʥʘ ʛʫʘʥʠʥ ʚ 12 ʢʦʜʦʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ 

ʧʨʦʣʠʥʘ ʥʘ ʘʣʘʥʠʥ (Pro12Ala) ʚ ʙʝʣʢʝ. ʇʨʠʤʝʨʝʥʦ ʫ 15% ʝʚʨʦʧʝʦʠʜʦʚ ʚ 

ʧʦʣʦʞʝʥʠʠ 12 ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʛʝʥʘ PPARG2 ʥʘʭʦʜʠʪʩʷ ʘʣʘʥʠʥ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʠʥʩʫʣʠʥʫ ʠ ʧʨʦʪʝʢʮʠʝʡ ʚ ʧʣʘʥʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʉɼ2 [79]. ɺ ʩʝʤʝʡʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ ʧʦ ʩʮʝʧʣʝʥʠʶ 

(transmission disequilibrium test ï TDT), ʘʣʣʝʣʴ Pro ʯʘʱʝ ʧʝʨʝʜʘʚʘʣʘʩʴ ʧʦʪʦʤʢʘʤ ʩ 

ʉɼ2 [318]. ʂʦʤʙʠʥʘʮʠʷ ʜʘʥʥʳʭ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʝʪʘ-ʘʥʘʣʠʟ ʧʦʜʜʝʨʞʘʣʘ 

ʘʩʩʦʮʠʘʮʠʶ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟʤʦʤ Pro12Ala ʠ ʉɼ2 [326]. 

ʂʨʫʧʥʝʡʰʠʡ ʤʝʪʘ-ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs1801282 

ʛʝʥʘ PPARG2 ʩ ʉɼ2, ʚʢʣʶʯʘʶʱʠʡ 32 849 ʧʘʮʠʝʥʪʦʚ ʠ 47 456 ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʘʣʣʝʣʴ 12Pro ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ 

ʟʘʙʦʣʝʚʘʥʠʷ [308]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ O. Ludovico ʠ ʩʦʘʚʪ. [199] 

ʧʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs1801282 ʛʝʥʘ PPARG2 ʥʝ ʧʦʢʘʟʘʣ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʉɼ2. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ. ʊʘʢ, ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʘʣʣʝʣʴ G 

(Ala12) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2 ʫ ʝʚʨʦʧʝʦʠʜʦʚ, ʠʥʜʠʡʮʝʚ, 

ʥʦ, ʢʘʢ ʧʦʢʘʟʘʣ L.L. Li  ʠ ʩʦʘʚʪ. [184], ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʠʩʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 

ʢʠʪʘʡʮʝʚ [277].  

ɺ ʧʦʧʫʣʷʮʠʷʭ ʈʌ ʪʘʢʞʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ 

rs1801282 ʛʝʥʘ PPARG2 ʩ ʉɼ2 ʫ ʨʫʩʩʢʠʭ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʫ ʞʠʪʝʣʝʡ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʷʢʫʪʦʚ, ʨʫʩʩʢʠʭ 

ʊʶʤʝʥʠ ʚʟʘʠʤʦʩʚʷʟʠ rs1801282 ʛʝʥʘ PPARG2 ʩ ʉɼ2  ʥʝ ʚʳʷʚʣʝʥʦ [13, 15, 21, 53, 

319]. 

ɺʘʞʥʳʡ ʧʨʦʨʳʚ ʚ ʧʦʥʠʤʘʥʠʠ ʛʝʥʝʪʠʢʠ ʉɼ2 ʧʨʦʠʟʦʰʸʣ ʚ 2007 ʛ. ʩ 

ʧʫʙʣʠʢʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʩʢʦʣʴʢʠʭ GWAS, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ɼʅʂ-

ʯʠʧʳ ʩ ʙʦʣʝʝ ʧʦʣʫʤʠʣʣʠʦʥʦʤ SNP ʜʣʷ ʪʠʧʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʠ 

ʟʜʦʨʦʚʳʭ ʣʠʮ. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ GWAS ʧʦ ʉɼ2 ʦʧʫʙʣʠʢʦʚʘʣ ʚ 2007 ʛ. R. Sladek ʠ 

ʩʦʘʚʪʦʨ r(ʌʨʘʥʮʠʷ). ʅʝʩʢʦʣʴʢʠʤʠ ʤʝʩʷʮʘʤʠ ʧʦʟʞʝ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʪʦʨʠʣʠ 



оф 
 

 
 

ʜʨʫʛʠʝ ʛʨʫʧʧʳ ʝʚʨʦʧʝʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (Welcome Trust Case Control 

Consortium, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ; ʀʥʠʮʠʘʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʝʪʠʢʠ ʜʠʘʙʝʪʘ ʚ 

ʌʠʥʣʷʥʜʠʠ ʠ ʐʚʝʮʠʠ; FUSION - Finland-United States Investigation of NIDDM, 

ʌʠʥʣʷʥʜʠʠʷ). 

ɺ ʥʘʟʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʦʚʳʝ ʣʦʢʫʩʳ, ʘ 

ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ ʣʦʢʫʩʘʤʠ ʉɼ2. 

ʇʨʠʤʝʨʥʦ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣ ʢʘʨʪʠʨʦʚʘʥ ʛʝʥ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʦʞʠʨʝʥʠʝʤ 

(FTO), ʘ ʟʥʘʯʠʪ, ʢʦʩʚʝʥʥʦ ʠ ʩ ʜʠʘʙʝʪʦʤ [74]. 

ɺ 2010 ʛ. ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ GWAS, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

ʥʝʝʚʨʦʧʝʦʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ (ʷʧʦʥʮʳ) [298, 332]. ʉʦʛʣʘʩʥʦ ʠʪʦʛʘʤ ʵʪʦʛʦ GWAS, 

ʪʦʣʴʢʦ 8 ʤʘʨʢʝʨʦʚ ʧʷʪʠ ʣʦʢʫʩʦʚ (ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ 15 ʤʘʨʢʝʨʘʤʠ ʜʝʩʷʪʠ 

ʣʦʢʫʩʦʚ ʫ ʝʚʨʦʧʝʡʮʝʚ) ʧʦʢʘʟʘʣʠ ʘʩʩʦʮʠʘʮʠʶ ʩ ʉɼ2, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ ʙʳʣ ʫ ʘʣʣʝʣʝʡ ʛʝʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʙʝʪʘ-ʢʣʝʪʦʢ [76]. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 

ʧʦʧʫʣʷʮʠʠ ʞʠʪʝʣʝʡ ʀʥʜʠʠ (ʩʠʜʭʦʚ), ʧʦʜʪʚʝʨʜʠʣʠ ʘʩʩʦʮʠʘʮʠʶ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ 8 

ʣʦʢʫʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʠ PPARG (rs1801282) ʠ TCF7L2 (rs7903146) [207]. ɺ 

ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʉɼ2, ʢʘʢ ʠ ʫ ʝʚʨʦʧʝʡʮʝʚ, 

ʦʢʘʟʘʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ ʛʝʥʦʚ TCF7L2. 

ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ GWAS ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʘ-ʘʥʘʣʠʟʳ. ʄʝʪʘ-ʘʥʘʣʠʟ DIAGRAM (3 

GWAS) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣ 6 ʥʦʚʳʭ ʣʦʢʫʩʦʚ ʉɼ2; DIAGRAM plus (8 GWAS): 14 

ʣʦʢʫʩʦʚ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʠʩʘʥʳ ʨʘʥʝʝ, 12 ʥʦʚʳʭ ʣʦʢʫʩʦʚ. ʄʝʪʘ-ʘʥʘʣʠʟ 

MAGIC ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ 21 GWAS (46 186 ʟʜʦʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʝʚ ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ). ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 9 ʣʦʢʫʩʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤ 

ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʥʘʪʦʱʘʢ ʠ ʧʷʪʴ ï ʩ ʨʠʩʢʦʤ ʉɼ2 [255]. 

ɻʝʥʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ GWAS ʠ ʤʝʪʘ-ʘʥʘʣʠʟʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʠʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʬʝʥʦʪʠʧʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʢʣʶʯʝʚʦʡ ʨʦʣʴʶ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʉɼ2. ʕʪʦ ʛʨʫʧʧʘ ʛʝʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʫʥʢʮʠʶ ʠʥʩʫʣʠʥʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (ʚ 

ʪ.ʯ. TCF7L2), ʠ ʛʨʫʧʧʘ ʛʝʥʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ (ʚ ʪ.ʯ. 

PPARG, ʛʝʥ ʘʜʠʧʦʥʝʢʪʠʥʘ ADIPOQ). ɸʜʠʧʦʥʝʢʪʠʥ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʘʜʠʧʦʮʠʪʘʤʠ ʠ 



пл 
 

 
 

ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʠ ʉɼ2, ʧʦʵʪʦʤʫ ʛʝʥ, 

ʢʦʜʠʨʫʶʱʠʡ ʘʜʠʧʦʥʝʢʪʠʥ, ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʘ-ʢʘʥʜʠʜʘʪʘ ʉɼ2. 

ɺ ʭʦʜʝ ʤʝʪʘʘʥʘʣʠʟʘ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ 

ʫʩʪʘʥʦʚʣʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʘʣʣʝʣʝʡ ʛʝʥʘ ʘʜʠʧʦʥʝʢʪʠʥʘ ADIPOQ (rs16861194, 

rs266729 ʠ rs2241766) ʩ ʉɼ2 [88]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʝ 

ʤʘʨʢʝʨʳ ʛʝʥʘ ADIPOQ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʉɼ2 ʚ ʧʦʧʫʣʷʮʠʷʭ ʷʢʫʪʦʚ (rs2241766) ʠ 

ʪʘʪʘʨ (rs17366743), ʚ ʧʦʧʫʣʷʮʠʠ ʨʫʩʩʢʠʭ ʘʩʩʦʮʠʘʮʠʠ ʥʝ ʚʳʷʚʣʝʥʳ [6, 11, 35, 53, 

87]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʘʥʜʠʜʘʪʥʦʛʦ ʛʝʥʘ ʉɼ2 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʝʥ 

ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ LPL, ʚʦʚʣʝʯʝʥʥʳʡ ʚ ʨʝʛʫʣʷʮʠʶ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʠ 

ʧʘʪʦʛʝʥʝʟ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ [7]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʥʘʣʠʟʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ LPL ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʣʦʯʠʩʣʝʥʥʳ. ɸʩʩʦʮʠʘʮʠʷ ʚʳʷʚʣʝʥʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʷʢʫʪʦʚ 

ʠ ʪʘʪʘʨ [4, 53]. 

ɻʝʥ LRP5 ʢʦʜʠʨʫʝʪ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʨʝʮʝʧʪʦʨ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʨʝʮʝʧʪʦʨʦʤ Wnt ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ. 

ʉʠʛʥʘʣʴʥʳʡ ʧʫʪʴ Wnt ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʙʝʪʘ-ʢʣʝʪʦʯʥʦʡ ʬʫʥʢʮʠʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʘʜʠʧʦʛʝʥʝʟʦʤ 

ʠ ʦʩʪʝʦʛʝʥʝʟʦʤ. ɸʩʩʦʮʠʘʮʠʷ ʩ ʉɼ2 ʧʦʢʘʟʘʥʘ ʚ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʪʘʪʘʨ [4]. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʨʘʟʚʠʪʠʷ ʉɼ2 ʠ ʝʛʦ 

ʦʩʣʦʞʥʝʥʠʡ ʨʦʣʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ ʘʥʛʠʦʛʝʥʝʟʘ, ʨʝʛʫʣʷʮʠʷ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ ʠ ʮʠʪʦʢʠʥʘʤʠ, ʠʥʠʮʠʠʨʦʚʘʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʦʚ ʮʠʪʦʢʠʥʦʚ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ 

ʠʥʩʫʣʠʥʫ ʠ ʉɼ2 [70, 75, 112, 163, 281, 289]. ʉʦʯʝʪʘʥʠʷ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ 

ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ VEGF, ʛʝʥʘ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ 

ʘʣʴʬʘ TNFA, ʠʥʪʝʨʣʝʡʢʠʥʦʚ IL1B, IL10, IL6, IL4 ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʨʠʩʢʘ ʉɼ2 ʫ ʞʝʥʱʠʥ ʝʚʨʦʧʝʦʠʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ [10]. ʇʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʤʙʠʥʘʮʠʡ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪ ʛʝʥʘ 

ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ VEGF, ʛʝʥʘ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ 



пм 
 

 
 

ʘʣʴʬʘ TNFA, ʛʝʥʦʚ ʠʥʪʝʨʣʝʡʢʠʥʦʚ IL1B, IL10, IL6, IL4 ʠ ʛʝʥʦʚ ʤʘʪʨʠʢʩʥʳʭ 

ʤʝʪʪʘʣʦʧʨʦʪʝʠʥʘʟ MMP2, MMP3 ʠ ʄʄʈ9 ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ ʠ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 [18, 38, 58]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʘʩʩʦʮʠʘʮʠʠ ʚʩʝ ʝʱʝ ʥʝ ʥʘʭʦʜʷʪ ʩʚʦʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʫʯʝʪʝ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʚʢʣʘʜʘ ʥʝ ʦʜʥʦʛʦ 

ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʦʛʦ ʣʦʢʫʩʘ, ʘ ʫʯʠʪʳʚʘʪʴ ʘʜʜʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʘʣʣʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

 

1.5 ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʝʛʦ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ  

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ (ʇʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʮʝʥʥʦʩʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʠʱʝ ʠ ʝʝ ʧʨʠʝʤʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʡ ʩʪʝʨʝʦʪʠʧ ʧʠʪʘʥʠʷ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʥʘʛʨʫʟʢʘʭ, ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʦʙʨʘʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʝʣʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʦ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʶè [49].  

ɸʜʝʢʚʘʪʥʦʡ ʬʦʨʤʦʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʧʨʠʝʤ ʧʠʱʠ ʩ ʮʝʣʴʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʜ ʥʘʨʫʰʝʥʠʷʤʠ ʇʇ (ʅʇʇ) ʧʦʥʠʤʘʶʪ ʪʘʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʧʦ ʩʦʩʪʘʚʫ, ʢʦʣʠʯʝʩʪʚʫ, ʩʧʦʩʦʙʫ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ 

[61]. ʅʇʇ ʧʦ ʪʠʧʫ ʧʝʨʝʝʜʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʦʞʠʨʝʥʠʷ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʦʞʠʨʝʥʠʷ, ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʟʘʤʳʢʘʷ 

ʧʝʪʣʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʘʪʪʝʨʥʘ [25, 33, 62]. 

ʅʇʇ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʫʤʤʘʨʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʛʫʤʦʨʘʣʴʥʳʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ), 

ʦʢʘʟʳʚʘʶʱʠʭ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʝʤ ʧʠʱʠ [31, 48, 61]. 



пн 
 

 
 

ɽʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅʇʇ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʚʳʨʘʙʦʪʘʥʦ. ʂ ʦʩʥʦʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʘʪʝʛʦʨʠʷʤ ʦʪʥʦʩʷʪ ʥʝʨʚʥʫʶ 

ʘʥʦʨʝʢʩʠʶ, ʥʝʨʚʥʫʶ ʙʫʣʠʤʠʶ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʇʇ (eating 

disorders not otherwise specified, EDNOS), ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʦʝ 

(ʢʦʤʧʫʣʴʩʠʚʥʦʝ) ʧʝʨʝʝʜʘʥʠʝ (binge-eating disorder, ɺɽD) ʠ ʩʠʥʜʨʦʤ ʥʦʯʥʦʡ ʝʜʳ 

(night eating syndrome ï NES). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚʟʛʣʷʜ ʥʘ ʅʇʇ ʢʘʢ ʥʘ ʩʦʮʠʘʣʴʥʦ ʧʨʠʝʤʣʝʤʳʡ ʚʘʨʠʘʥʪ 

ʘʜʜʠʢʪʠʚʥʦʛʦ (ʟʘʚʠʩʠʤʦʛʦ) ʧʦʚʝʜʝʥʠʷ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʩʪʨʝʤʣʝʥʠʠ ʢ ʫʭʦʜʫ ʦʪ 

ʨʝʘʣʴʥʦʩʪʠ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʦʡ ʚʟʛʣʷʜ ʥʘ 

ʧʨʦʙʣʝʤʫ ʦʙʲʝʜʠʥʷʝʪ ʅʇʇ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɺ ʠʭ ʦʩʥʦʚʝ 

ʟʘʯʘʩʪʫʶ ʣʝʞʠʪ ʩʪʨʝʤʣʝʥʠʝ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʭʨʦʥʠʯʝʩʢʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʜʝʬʠʮʠʪ, ʥʝʜʦʩʪʘʪʦʢ ʪʝʧʣʦʪʳ ʚ ʦʪʥʦʰʝʥʠʷʭ, ʟʘʙʦʪʳ, ʚʥʠʤʘʥʠʷ ʠ ʣʶʙʚʠ 

[48, 52, 54, 62, 64]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʅʇʇ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʨʦʩʥʠʢʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ɻʦʣʣʘʥʜʩʢʠʡ ʦʧʨʦʩʥʠʢ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʘʥʛʣ. 

Dutch Eating Behavior Questionnaire ï DEBQ) [63]. 

ʀʥʩʪʨʫʤʝʥʪ ʚʳʩʦʢʦ ʮʠʪʠʨʫʝʪʩʷ (ʧʦʯʪʠ 8000 ʮʠʪʠʨʦʚʘʥʠʡ ʚ Google Scholar), 

ʧʝʨʝʚʝʜʝʥ ʙʦʣʝʝ ʯʝʤ ʥʘ 15 ʷʟʳʢʦʚ, ʚʘʣʠʜʠʨʦʚʘʥ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

[315, 329, 334, 339]. 

ʆʧʨʦʩʥʠʢ DEBQ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʅʇʇ: ʵʢʩʪʝʨʥʘʣʴʥʳʡ ʪʠʧ 

ï ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʷ ʦ ʧʨʠʝʤʝ ʧʠʱʠ, ʙʝʟ ʫʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʝʜʝ; ʵʤʦʮʠʦʛʝʥʥʳʡ ï 

ʢʦʛʜʘ ʧʨʠʝʤ ʧʠʱʠ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʢʮʠʝʡ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ; 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ 

ʧʠʪʘʥʠʠ ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʷ ʞʝʣʘʝʤʦʡ ʤʘʩʩʳ ʪʝʣʘ [50]. 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ ʇʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʚʥʝʰʥʠʤ ʩʪʠʤʫʣʘʤ ʧʨʠʝʤʘ ʧʠʱʠ (ʥʘʢʨʳʪʳʡ ʩʪʦʣ, ʧʨʠʥʠʤʘʶʱʠʡ ʧʠʱʫ ʯʝʣʦʚʝʢ ʠ 

ʜʨ.), ʧʨʠ ʵʪʦʤ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʠʤʫʣʳ (ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʧʦʣʥʝʥʠʝ ʞʝʣʫʜʢʘ ʠ ʝʛʦ ʤʦʪʦʨʠʢʘ). ʊʘʢʠʝ ʧʘʮʠʝʥʪʳ 

ʝʜʷʪ ʥʝʦʩʦʟʥʘʥʥʦ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʝʤʘ ʧʠʱʠ, 



по 
 

 
 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʝʜʘʥʠʶ çʟʘ ʢʦʤʧʘʥʠʶè, ʧʝʨʝʢʫʩʘʤ çʧʦ ʜʦʨʦʛʝè, ʧʝʨʝʝʜʘʥʠʶ ʚ ʛʦʩʪʷʭ, 

ʧʦʢʫʧʢʝ ʠʟʣʠʰʢʘ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʵʢʩʪʝʨʥʘʣʴʥʦʤ ʇʇ ʩʪʠʤʫʣʦʤ ʢ ʧʨʠʝʤʫ ʧʠʱʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʥʳʡ ʘʧʧʝʪʠʪ, ʥʦ ʠ ʤʝʜʣʝʥʥʦ ʬʦʨʤʠʨʫʶʱʝʝʩʷ, 

ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʯʫʚʩʪʚʦ ʥʘʩʳʱʝʥʠʷ ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʳʪʦʩʪʠ ʟʘʧʘʟʜʳʚʘʝʪ ʧʦ 

ʚʨʝʤʝʥʠ ʠ ʦʱʫʱʘʝʪʩʷ ʣʠʰʴ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʝʨʝʧʦʣʥʝʥʠʝ ʞʝʣʫʜʢʘ. 

ɺ ʩʣʫʯʘʝ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʇʇ (ʛʠʧʝʨʬʘʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ) ʩʪʠʤʫʣʦʤ 

ʢ ʧʨʠʝʤʫ ʧʠʱʠ ʷʚʣʷʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ ï ʧʘʮʠʝʥʪ ʝʩʪ ʥʝ ʧʦʪʦʤʫ, 

ʯʪʦ ʛʦʣʦʜʝʥ, ʘ ʧʦʪʦʤʫ, ʯʪʦ ʥʝʩʧʦʢʦʝʥ, ʪʨʝʚʦʞʝʥ, ʫʜʨʫʯʝʥ, ʨʘʟʜʨʘʞʠʪʝʣʝʥ, ʦʙʠʞʝʥ 

ï çʟʘʝʜʘʝʪ ʩʚʦʠ ʧʨʦʙʣʝʤʳè. ʕʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʥʝʘʜʝʢʚʘʪʥʦʡ ʠʥʪʝʨʦʮʝʧʪʠʚʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʦʰʠʙʦʯʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠʭ ʩʠʤʧʪʦʤʦʚ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʵʤʦʮʠʷʤʠ, ʢʘʢ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʛʦʣʦʜʘ [330]. 

ʋ ʣʶʜʝʡ ʩ ʛʘʨʤʦʥʠʯʥʳʤ ʇʇ ʪʠʧʠʯʥʳʤ ʘʜʘʧʪʠʚʥʳʤ ʦʪʚʝʪʦʤ ʥʘ ʧʣʦʭʦʝ 

ʥʘʩʪʨʦʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʜʠʩʪʨʝʩʩ ʦʙʳʯʥʦ ʩʚʷʟʘʥ ʩ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʪʳ 

ʩʳʪʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʟʘʤʝʜʣʝʥʠʝ ʤʦʪʦʨʠʢʠ ʞʝʣʫʜʢʘ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ʛʣʶʢʦʟʳ ʚ 

ʢʨʦʚʦʪʦʢ [195]. 

ʆʜʥʘʢʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʝʜʦʢʠ ʧʦʢʘʟʳʚʘʶʪ ʥʝʪʠʧʠʯʥʳʡ 

ʦʪʚʝʪ ʥʘ ʜʠʩʪʨʝʩʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʦʝʤʢʦʡ ʧʠʱʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʣʦʨʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʩʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʦʞʠʨʝʥʠʶ [215, 224, 247]. ʉʦʛʣʘʩʥʦ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʵʪʘ 

ʥʝʪʠʧʠʯʥʘʷ ʩʪʨʝʩʩʦʚʘʷ ʨʝʘʢʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʜʝʪʩʪʚʝ, ʢʦʛʜʘ ʨʝʙʝʥʢʘ ʢʦʨʤʷʪ ʚ 

ʦʪʚʝʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʘ ʥʝ ʥʘ ʩʠʛʥʘʣʳ ʛʦʣʦʜʘ [131]. ʉ ʛʦʜʘʤʠ 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʚʠʘʥʪʥʦʤʫ ʇʇ, ʠ ʧʨʠʝʤ ʧʠʱʠ ʚ ʦʪʚʝʪ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ 

ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ [296].  

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ ʇʇ ʧʨʦʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ ʧʠʱʝʚʳʤʠ 

ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʧʝʨʠʦʜʘʤʠ ʧʝʨʝʝʜʘʥʠʷ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʦʚʳʤ ʠʥʪʝʥʩʠʚʥʳʤ ʥʘʙʦʨʦʤ ʤʘʩʩʳ ʪʝʣʘ. ʇʦʜʦʙʥʳʝ çʢʘʯʝʣʠè ʧʨʠʚʦʜʷʪ ʢ 

ʩʦʩʪʦʷʥʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ: ʚ ʧʝʨʠʦʜ ʦʛʨʘʥʠʯʝʥʠʡ 

ʯʝʣʦʚʝʢ ʩʪʨʘʜʘʝʪ ʦʪ ʩʠʣʴʥʦʛʦ ʛʦʣʦʜʘ, ʘ ʚʦ ʚʨʝʤʷ ʧʝʨʝʝʜʘʥʠʷ ï ʦʪ ʪʦʛʦ, ʯʪʦ ʚʥʦʚʴ 



пп 
 

 
 

ʥʘʙʠʨʘʝʪ ʣʠʰʥʶʶ ʤʘʩʩʫ ʪʝʣʘ. ʇʨʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʤ ʇʇ ʩʥʠʞʘʝʪʩʷ ʩʘʤʦʦʮʝʥʢʘ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʯʫʚʩʪʚʦ ʚʠʥʳ, ʦʪʚʨʘʱʝʥʠʝ ʢ ʩʝʙʝ, ʫʙʝʞʜʝʥʠʝ ʚ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʘʧʠʠ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʚʦ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʷ 

ʩʪʨʦʛʠʭ ʜʠʝʪ, ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʜʠʝʪʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠè, ʢʦʪʦʨʘʷ ʯʘʩʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʦʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʙʣʶʜʝʥʠʷ ʜʠʝʪʳ, ʥʦʚʦʤʫ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʥʘʙʦʨʫ ʤʘʩʩʳ ʪʝʣʘ ʠ ʨʝʮʠʜʠʚʫ ʦʞʠʨʝʥʠʷ [25, 42, 64]. 

ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʧʧʝʪʠʪʦʤ ï ʬʝʥʦʤʝʥʦʤ, ʦʪʨʘʞʘʶʱʠʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ 

ʘʜʘʧʪʘʮʠʠ ʢ ʚʥʝʰʥʝʤʫ ʤʠʨʫ [64]. 

ɸʧʧʝʪʠʪ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ 

ʢʠʰʝʯʥʠʢʦʤ, ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ ʠ ʤʦʟʛʦʤ. ʆʩʥʦʚʥʳʤ ʮʝʥʪʨʦʤ ʨʝʛʫʣʷʮʠʠ ʘʧʧʝʪʠʪʘ 

ʷʚʣʷʝʪʩʷ ʛʠʧʦʪʘʣʘʤʫʩ, ʛʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʝʢʩʠʛʝʥʥʳʤʠ ʥʝʡʨʦʥʘʤʠ (ʚ 

ʚʝʥʪʨʦʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʢʫʘʪʥʦʛʦ ʷʜʨʘ), ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤʠ ʥʝʡʨʦʧʝʧʪʠʜ Y 

(NPY) ʠ ʘʛʫʪʠ-ʩʚʷʟʘʥʥʳʡ ʧʨʦʪʝʠʥ (AgRP), ʠ ʘʥʦʨʝʢʩʠʛʝʥʥʳʤʠ (ʚ 

ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʫʢʘʪʥʦʛʦ ʷʜʨʘ), ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤʠ 

ʧʨʦʦʧʠʦʤʝʣʘʥʦʢʦʨʪʠʥ ʢʦʢʘʠʥ (POMC) ʠ ʢʦʢʘʠʥ/ʘʤʬʝʪʘʤʠʥ-ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʪʨʘʥʩʢʨʠʧʪ (CART), ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ. 

POMC ʜʘʝʪ ʥʘʯʘʣʦ ʧʝʧʪʠʜʥʳʤ ʧʨʦʜʫʢʪʘʤ, ʚʢʣʶʯʘʷ ɸʂʊɻ, ʘʣʴʬʘ, ʙʝʪʘ ʠ 

ʛʘʤʤʘ ʄʉɻ, ʙʝʪʘ-ʵʥʜʦʨʬʠʥ [250].  

ɸʢʪʠʚʘʮʠʷ POMC-ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʥʝʡʨʦʥʦʚ ʚ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʦʤ 

ʘʨʢʫʘʪʥʦʤ ʷʜʨʝ ʟʘʧʫʩʢʘʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ Ŭ-MSH, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʨʫʝʪ ʨʝʮʝʧʪʦʨʳ 

ʤʝʣʘʥʦʢʦʨʪʠʥʘ MC3R ʠ MC4R ʚ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʤ ʷʜʨʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʜʘʚʣʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ. ʋʚʝʣʠʯʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ ʦʞʠʨʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʮʠʠ MC3R ʠ 

MC4R [83, 303].  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʪʠʤʫʣʷʮʠʷ AgRP-ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʥʝʡʨʦʥʦʚ ʚ 

ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʦʤ ʜʫʛʦʦʙʨʘʟʥʦʤ ʷʜʨʝ ʚʳʩʚʦʙʦʞʜʘʝʪ AgRP ʧʝʧʪʠʜ, ʢʦʪʦʨʳʡ 

ʘʥʪʘʛʦʥʠʟʠʨʫʝʪ ʜʝʡʩʪʚʠʝ Ŭ ï MSH ʥʘ MC4R, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʠʱʠ. 



пр 
 

 
 

ɼʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠʥʬʦʨʤʠʨʫʶʪ ʤʦʟʛ ʦʙ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ: ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʩʠʛʥʘʣʳ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ, ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʩʠʛʥʘʣʳ, 

ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʥʦʨʝʢʩʠʛʝʥʥʳʭ 

ʛʦʨʤʦʥʦʚ ʢʠʰʝʯʥʠʢʘ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʪʝʨʶ ʘʧʧʝʪʠʪʘ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʭʦʣʝʮʠʩʪʦʢʠʥʠʥ (CCK), ʛʣʶʢʘʛʦʥʦʧʦʜʦʙʥʳʡ ʧʝʧʪʠʜ-1 (GLP-1), ʧʝʧʪʠʜ YY (PYY) 

ʠ ʦʢʩʠʥʪʦʤʦʜʫʣʠʥ (OXM) [179, 222, 231, 264]. ɻʦʨʤʦʥʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʪʘʢʠʝ ʢʘʢ ʧʘʥʢʨʝʘʪʠʯʝʩʢʠʡ ʧʦʣʠʧʝʧʪʠʜ (ʈʈ), ʛʣʶʢʘʛʦʥ, ʠʥʩʫʣʠʥ ʠ ʘʤʠʣʠʥ ʪʘʢʞʝ 

ʧʨʦʷʚʣʷʶʪ ʘʥʦʨʝʢʩʠʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ [93, 181, 232, 262].  

ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʧʨʦʜʫʮʠʨʫʝʪ ʘʥʦʨʝʢʩʠʛʝʥʥʳʝ ʩʠʛʥʘʣʳ - ʣʝʧʪʠʥ, 

ʘʜʠʧʦʥʝʢʪʠʥ, ʨʝʟʠʩʪʠʥ [86, 137, 205]. ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʛʦʨʤʦʥʦʤ ʩ 

ʦʨʝʢʩʠʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʛʨʝʣʠʥ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʢʠʰʝʯʥʠʢʝ [191]. 

ʃʝʧʪʠʥ ï ʵʪʦ ʘʜʠʧʦʮʠʪʦʢʠʥ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʠ ʢ ʛʦʨʤʦʥʘʤ, ʦʥ 

ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʘʜʠʧʦʮʠʪʘʤʠ, ʠ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʪʢʘʥʷʤʠ, 

ʥʘʧʨʠʤʝʨ, ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʞʝʣʫʜʢʘ, ʠ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʩʠʛʥʘʣʴʥʘʷ ʤʦʣʝʢʫʣʘ, 

ʫʯʘʩʪʚʫʷ ʚ ʨʝʛʫʣʷʮʠʠ ʤʘʩʩʳ ʪʝʣʘ. ɼʦʩʪʠʛʘʷ ʤʦʟʛʘ, ʣʝʧʪʠʥ ʚʣʠʷʝʪ ʥʘ 

ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ, ʧʨʠʚʦʜʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʘʧʧʝʪʠʪʘ, ʩʪʠʤʫʣʠʨʫʷ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʧʦʪʝʨʶ ʤʘʩʩʳ ʪʝʣʘ [228, 259].  

ʈʝʮʝʧʪʦʨ ʣʝʧʪʠʥʘ (LEPR) ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʫʧʝʨʩʝʤʝʡʩʪʚʫ ʮʠʪʦʢʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ ʩʦ ʤʥʦʛʠʤʠ 

ʩʧʣʘʡʩʠʥʛʦʚʳʤʠ ʠʟʦʬʦʨʤʘʤʠ (ʦʜʥʘ ʜʣʠʥʥʘʷ ʠʟʦʬʦʨʤʘ ʠ ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʪʢʠʭ 

ʠʟʦʬʦʨʤ). ɼʣʠʥʥʘʷ ʠʟʦʬʦʨʤʘ LEPR ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘ ʠ ʦʙʠʣʴʥʦ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʛʜʝ ʦʥʘ ʘʢʪʠʚʠʨʫʝʪ ʜʘʪʯʠʢ ʩʠʛʥʘʣʦʚ ʷʥʫʩ-ʢʠʥʘʟʳ 

ʠ ʩʠʩʪʝʤʫ ʘʢʪʠʚʘʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ (STAT), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʣʠ ʪʨʘʥʩʣʷʮʠʠ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʭ ʥʝʡʨʦʧʝʧʪʠʜʦʚ. 

ɸʢʪʠʚʘʮʠʷ ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʝʢʨʝʮʠʠ ʥʝʡʨʦʧʝʧʪʠʜʘ 

Y, ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ ʵʥʜʦʛʝʥʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʘʧʧʝʪʠʪʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʩʝʢʨʝʮʠʠ ʘʛʫʪʠ-ʩʚʷʟʘʥʥʦʛʦ ʙʝʣʢʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʦʤ 

ʘʥʦʨʝʢʩʠʛʝʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʝʣʘʥʦʢʦʨʪʠʥʘ 1 ʠ 4 [235]. 



пс 
 

 
 

ʇʦʤʠʤʦ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʝʢʩʠʛʝʥʥʳʭ ʠ 

ʘʥʦʨʝʢʩʠʛʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʛʠʧʦʪʘʣʘʤʫʩʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʩ ʫʯʘʩʪʠʝʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʥʝʡʨʦʨʘʥʩʤʠʪʪʝʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʛʣʫʪʘʤʘʪ ʠ ʛʘʤʤʘ-

ʘʤʠʥʦʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ.  

ʇʨʠ ʩʪʠʤʫʣʷʮʠʠ ʛʣʫʪʘʤʘʪ ʚʳʜʝʣʷʝʪʩʷ ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʠ ʨʝʘʣʠʟʫʝʪ 

ʩʚʦʠ ʵʬʬʝʢʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʷʟʳʚʘʥʠʷ ʩ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʙʫʜʴ 

ʪʦ ʠʦʥʦʪʨʦʧʥʳʝ (N-ʤʝʪʠʣ-D-ʘʩʧʘʨʪʘʪ (NMDA), D,L-ʘʣʴʬʘ-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠ-5-

ʤʝʪʠʣʠʟʦʢʩʘʟʦʣʧʨʦʧʠʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (AMPA), ʢʘʠʥʦʚʘʷ ʢʠʩʣʦʪʘ) ʠʣʠ 

ʤʝʪʘʙʦʪʨʦʧʥʳʝ ʨʝʮʝʧʪʦʨʳ (mGluR), ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʢʘʢ ʚ ʥʝʡʨʦʥʘʭ, ʪʘʢ ʠ 

ʘʩʪʨʦʮʠʪʘʭ [160]. 

ʀʥʪʨʘʮʝʨʝʙʨʦʚʝʥʪʨʠʢʫʣʷʨʥʦʝ ʚʚʝʜʝʥʠʝ ʛʣʫʪʘʤʘʪʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʝʛʦ ʚʚʝʜʝʥʠʝ 

ʚ ʣʘʪʝʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʠʣʠ ʝʛʦ ʚʦʟʙʫʞʜʘʶʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʘʛʦʥʠʩʪʦʚ, ʢʘʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ɸʄʈɸ ʠʣʠ NMDA, ʙʳʩʪʨʦ ʚʳʟʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʫ ʢʨʳʩ [138, 226]. 

ɸʥʘʣʦʛʠʯʥʦ, ʠʥʪʨʘʮʝʨʝʙʨʦʚʝʥʪʨʠʢʫʣʷʨʥʦʝ ʚʚʝʜʝʥʠʝ ʘʛʦʥʠʩʪʘ mGluR5 

ʩʪʠʤʫʣʠʨʫʝʪ ʧʠʪʘʥʠʝ ʫ ʛʨʳʟʫʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʪʘʛʦʥʠʩʪ ʨʝʮʝʧʪʦʨʦʚ mGluR5 

ʟʘʤʝʜʣʷʝʪ ʝʛʦ [317]. ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʦʣʴ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʛʣʫʪʘʤʘʪʘ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʣʫʪʘʤʘʪʘ ʥʘ NPY/AgRP ʠ POMC/CART-

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʥʝʡʨʦʥʳ, T. Liu ʠ ʩʦʘʚʪ. [173] ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʤʳʰʘʭ, ʣʠʰʝʥʥʳʭ NMDA-ʨʝʮʝʧʪʦʨʦʚ ʥʘ AgRP ʠ ʥʘ POMC ʥʝʡʨʦʥʘʭ. ɸʚʪʦʨʳ 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ NMDA-ʨʝʮʝʧʪʦʨʳ ʥʘ AgRP ʥʝʡʨʦʥʘʭ, ʥʦ ʥʝ ʥʘ POMC-

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʥʝʡʨʦʥʘʭ, ʠʛʨʘʶʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʧʦʩʢʦʣʴʢʫ ʘʢʪʠʚʘʮʠʷ AgRP-ʚʳʩʚʦʙʦʞʜʘʶʱʠʭ ʥʝʡʨʦʥʦʚ 

ʥʘʪʦʱʘʢ ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʛʦ ʚʚʦʜʘ [173].  

Y. Yang ʠ ʩʦʘʚʪ. [204], ʠʩʧʦʣʴʟʫʷ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʧʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʣʠʰʝʥʠʝ ʧʠʱʠ ʧʦʚʳʰʘʝʪ ʚʦʟʙʫʞʜʘʶʱʠʡ ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʚʢʣʘʜ. ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ 

ʘʚʪʦʨʦʚ, ʢʠʰʝʯʥʳʡ ʛʨʝʣʠʥ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ ʜʣʷ 



пт 
 

 
 

ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʛʣʫʪʘʤʘʪʘ ʠ ʘʢʪʠʚʘʮʠʠ NPY/AgRP-ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ 

ʥʝʡʨʦʥʦʚ ʯʝʨʝʟ ʠʦʥʦʪʨʦʧʥʳʝ ʛʣʫʪʘʤʘʪʥʳʝ ʨʝʮʝʧʪʦʨʳ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʘʨʷʜʫ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ, ʚʦʚʣʝʯʝʥʳ ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟ ʦʞʠʨʝʥʠʷ [185, 260]. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʉɼ2 ʠ ʦʞʠʨʝʥʠʷ ʧʝʨʝʩʝʢʘʶʪʩʷ: ʧʦ 

ʜʘʥʥʳʤ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʰʝʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʦʢʫʩʦʚ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ ʪʘʢʞʝ ʠ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2, ʠ 

ʩʨʝʜʠ ʥʠʭ - ʛʝʥ ʨʝʮʝʧʪʦʨʘ ʢ ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4 ʪʠʧʘ (MC4R) [21, 110, 152, 190, 244, 

327]. ʇʨʠ ʵʪʦʤ ʤʝʭʘʥʠʟʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʛʝʥʘ 

MC4R ʥʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʦʞʠʨʝʥʠʶ ʠ ʉɼ2, ʥʝ ʷʩʝʥ. 

ɻʝʥ MC4R ɻ ʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʷʜʨʘʭ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʚʦʚʣʝʯʝʥ ʚ ʩʠʛʥʘʣʴʥʳʡ 

ʧʫʪʴ çʣʝʧʪʠʥ-ʤʝʣʘʥʦʢʦʨʪʠʥè, ʨʝʛʫʣʠʨʫʝʪ ʘʧʧʝʪʠʪ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʩʠʛʥʘʣʦʚ ʝʛʦ ʘʛʦʥʠʩʪʘ 

Ŭ-ʤʝʣʘʥʦʮʠʪ-ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʠ ʝʛʦ ʘʥʪʘʛʦʥʠʩʪʘ ï Agouti-ʩʚʷʟʘʥʥʦʛʦ 

ʧʝʧʪʠʜʘ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʤʳʰʘʭ [168]. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʠʤʫʣʷʮʠʠ 

ʨʝʮʝʧʪʦʨʦʚ ʤʝʣʘʥʦʢʦʨʪʠʥʘ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʠ ʧʦʪʝʨʷ 

ʚʝʩʘ. 

ɼʘʥʥʳʝ ʢʨʫʧʥʳʭ ʤʝʪʘ-ʘʥʘʣʠʟʦʚ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʦʣʴ 

ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪ ʛʝʥʘ MC4R (rs17782313) ʚ ʨʘʟʚʠʪʠʠ ʉɼ2 [152, 244, 327]. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʜʨʫʛʦʛʦ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ ʛʝʥʘ 

MC4R (rs571312) ʩ ʉɼ2 ʫ ʨʫʩʩʢʠʭ ʞʠʪʝʣʝʡ ʛ. ʊʶʤʝʥʴ [21].  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʘʨʠʘʥʪʳ ʛʝʥʘ MC4R rs17782313 ̫ ʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚ ʵʪʠʦʣʦʛʠʠ ʦʞʠʨʝʥʠʷ. ʊʘʢ, ʚʟʘʠʤʦʩʚʷʟʴ ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ ʉ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R ʩ ʧʦʚʳʰʝʥʥʳʤ ʀʄʊ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [14, 186, 202, 299].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʥʘ MC4R ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʉɼ2 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ 

ʜʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝ ʷʩʝʥ.  



пу 
 

 
 

ʉʫʱʝʩʪʚʫʝʪ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ MC4R ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʩʝʨʦʪʦʥʠʥʦʚʳʤʠ ʠ ʜʦʧʘʤʠʥʦʚʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʚʦʟʤʦʞʥʦʝ ʫʯʘʩʪʠʝ 

MC4R ʚ ʨʝʛʫʣʷʮʠʠ ʥʘʩʪʨʦʝʥʠʷ [82]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫ ʥʦʢʘʫʪʥʳʭ ʤʳʰʝʡ ʧʦ ʛʝʥʫ 

MC4R ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘ d-ʬʝʥʬʣʫʨʘʤʠʥʘ (ʘʛʦʥʠʩʪʘ ʩʝʨʦʪʦʥʠʥʦʚʳʭ 2ʉ-

ʨʝʮʝʧʪʦʨʦʚ) ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʘ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘ [82, 166, 284]. ʅʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʧʨʠ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʘʜʘʧʪʘʮʠʠ ʟʘʧʫʩʢʘʝʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʩ ʫʯʘʩʪʠʝʤ MC4R ʚ ʟʦʥʳ 

ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʥʦʡ ʚʳʨʘʙʦʪʢʦʡ ʜʦʧʘʤʠʥʘ [94]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʬʠʮʠʪ ʨʝʮʝʧʪʦʨʦʚ ʢ ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4-

ʛʦ ʪʠʧʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʧʠʱʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʢ 

ʧʨʝʜʧʦʯʪʝʥʠʶ ʞʠʨʥʦʡ ʧʠʱʠ [140, 175].  

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs17782313 ʩʚʷʟʘʥ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤ ʥʘʩʪʨʦʝʥʠʝʤ ʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʵʪʠʤ ʬʘʢʪʦʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠʝʤʘ ʧʠʱʠ [104]. ɺ ʜʚʫʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʯʠʣʠʡʩʢʠʭ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʦʞʠʨʝʥʠʝʤ ʠ ʠʤʝʶʱʠʭ ʛʝʥʦʪʠʧ ʉ/ʉ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʨʘʢʝʨʘ rs17782313, ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʠʱʝʚʦʛʦ 

ʫʜʦʚʦʣʴʩʪʚʠʷ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʣʘʜʢʦʡ ʧʠʱʠ [241, 242]. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʥʘ 

ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ, ʪʘʢ ʠ ʥʘ ʣʶʜʷʭ ʚʳʷʚʠʣʠ ʘʩʩʦʮʠʘʮʠʶ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ 

rs17782313 ʛʝʥʘ MC4R ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʣʢʦʛʦʣʷ [99]. 

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʤʘʨʢʝʨʘ rs17782313 MC4R ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦ ʪʠʧʫ ʧʝʨʝʝʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ. A. Horstmann ʠ ʩʦʘʚʪ. [151] ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫ ʛʦʤʦʟʠʛʦʪʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʘʣʣʝʣʷ C ʫʚʝʣʠʯʝʥ ʦʙʲʝʤ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ, ʧʨʠʯʝʤ ʜʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʪʦʣʴʢʦ ʫ 

ʞʝʥʱʠʥ.   

Z. Yilmaz ʠ ʩʦʘʚʪ. [104] ʚʧʝʨʚʳʝ ʩʦʦʙʱʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʘʩʩʦʮʠʘʮʠʷ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R (ʘʣʣʝʣʴ ʉ) ʧʦʚʳʰʝʥʥʳʤ ʀʄʊ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʵʤʦʮʠʦʛʝʥʥʳʤ ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ. 

ʈʝʮʝʧʪʦʨ ʣʝʧʪʠʥʘ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʭʨʦʤʦʩʦʤʝ 1ʨ31, 

ʩʦʩʪʦʷʱʠʤ ʠʟ 20 ʵʢʟʦʥʦʚ, 19 ʠʥʪʨʦʥʦʚ, ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 70 kb. 
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ʆʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʤʫʪʘʮʠʠ (SNP) ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ (LEPR), ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʘʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʜʦʤʝʥʘ ʙʝʣʢʘ, 

ʩʯʠʪʘʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʦʞʠʨʝʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʠʤʦʨʬʠʟʤ rs1137101 

ʧʨʠʚʦʜʠʪ ʢ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʟʘʤʝʥʝ ʛʣʫʪʘʤʠʥʘ ʥʘ ʘʨʛʠʥʠʥ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ 

ʦʙʣʘʩʪʠ LEPR, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

[300]. 

ɺ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʣʠʤʦʨʬʠʟʤʳ ʛʝʥʘ 

ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʦʞʠʨʝʥʠʝʤ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʶ, ʉɼ2 ʠ 

ʫʨʦʚʥʝʤ ʣʝʧʪʠʥʘ ʚ ʢʨʦʚʠ [122]. 

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ LEPR rs1137101 (Q223R) ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʉɼ2 ʚ 

ʧʦʧʫʣʷʮʠʠ ʨʫʩʩʢʠʭ, ʫʢʨʘʠʥʮʝʚ, ʛʨʝʢʦʚ, ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʫʨʦʚʥʝʤ ʣʝʧʪʠʥʘ ʫ ʞʠʪʝʣʝʡ 

ʀʥʜʦʥʝʟʠʠ ʠ ʚ ʝʚʨʦʧʝʦʠʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʘ ʪʘʢʞʝ ʩ ʩʠʥʜʨʦʤʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ 

ʷʠʯʥʠʢʦʚ [4, 92, 122, 153, 227]. 

ɺʳʷʚʣʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2 ʠ ʦʞʠʨʝʥʠʶ, ʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʝʩʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʠ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠʣʠ ʚʳʟʜʦʨʦʚʣʝʥʠʝ. ɺ ʤʠʨʝ ʥʘʢʦʧʣʝʥ ʦʧʳʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʣʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʚ ʵʪʠʦʣʦʛʠʠ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ ʙʣʠʟʥʝʮʦʚʳʤ ʠʣʠ ʩʝʤʝʡʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʝʜʫʪʩʷ ʚ ʉʐɸ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ K.S. Kendler ʚ 

ɺʠʨʜʞʠʥʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʩʠʭʠʘʪʨʠʠ ʠ ʛʝʥʝʪʠʢʠ ʧʦʚʝʜʝʥʠʷ ʥʘ ʤʘʪʝʨʠʘʣʝ 

ʙʣʠʟʥʝʮʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʰʪʘʪʘ ɺʠʨʜʞʠʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʵʪʦʛʦ ʨʝʛʠʩʪʨʘ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ï 

ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ ï ʩʦʩʪʘʚʠʣ 55%, ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ ï 49% [314, 320].  

ɹʣʠʟʥʝʮʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʦʙʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [15, 64, 292].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʘʜʜʠʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ 

ʩʦʯʝʪʘʪʴʩʷ ʠʣʠ ʧʝʨʝʭʦʜʠʪʴ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʦʙʱʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [66]. ʅʘʧʨʠʤʝʨ, ʢʫʨʠʣʴʱʠʢ ʩ ʤʥʦʛʦʣʝʪʥʠʤ ʩʪʘʞʝʤ, 
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ʦʪʢʘʟʘʚʰʠʩʴ ʦʪ ʩʠʛʘʨʝʪ, ʤʦʞʝʪ ʠʩʧʳʪʳʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʞʝʣʘʥʠʝ ʝʩʪʴ. ʏʝʣʦʚʝʢ, 

ʟʘʚʠʩʠʤʳʡ ʦʪ ʛʝʨʦʠʥʘ, ʯʘʩʪʦ ʧʳʪʘʝʪʩʷ ʧʦʜʜʝʨʞʘʪʴ ʨʝʤʠʩʩʠʶ ʩ ʧʦʤʦʱʴʶ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʙʦʣʝʝ ʣʝʛʢʠʭ ʥʘʨʢʦʪʠʢʦʚ ʠʣʠ ʘʣʢʦʛʦʣʷ [34]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʠʝʩʷ ʚʥʝʰʥʠʝ ʨʘʟʣʠʯʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ 

ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʩʭʦʞʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʳʜʝʣʷʶʪ ʦʙʱʠʝ ʧʨʠʟʥʘʢʠ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

R. Jacob ʠ ʩʦʘʚʪ. [322] ʚʳʜʚʠʥʫʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʦʙʣʝʤʘ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʞʝʪ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʝʪʴ ʦʪ ʛʝʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʦʚ 

ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ, ʯʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʛʠʧʦʪʝʟʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʥʝʨʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢʠʝ ʢʣʶʯʝʚʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ 

ʜʦʬʘʤʠʥʝʨʛʠʯʝʩʢʘʷ ʠ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʘʷ, ʘ ʪʘʢʞʝ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʘʷ, 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʟʫʯʝʥʳ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʰʠʟʦʬʨʝʥʠʠ), ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘʣʢʦʛʦʣʠʟʤʘ, ʥʘʨʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʠʛʨʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ [28].  

ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʉɼ2 ʪʠʧʘ ʠ ʦʞʠʨʝʥʠʷ, ʢʘʢ ʚ ʈʦʩʩʠʠ, 

ʪʘʢ ʠ ʚ ʤʠʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʉɼ2 

ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʊʘʢ, ʨʷʜ ʘʚʪʦʨʦʚ ʥʝ ʚʳʷʚʠʣʠ ʚʣʠʷʥʠʷ ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ2 [132, 155, 165, 233]. 

J.E. Mitchell ʠ ʩʦʘʚʪ. [129] ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʞʠʨʝʥʠʝʤ (2 225 ʯʝʣʦʚʝʢ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʧʝʨʝʝʜʘʥʠʝ ʙʳʣʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʥʘʨʫʰʝʥʥʦʡ ʛʣʠʢʝʤʠʝʡ ʥʘʪʦʱʘʢ. 

ʇʝʨʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʤ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʢʦʤʧʫʣʴʩʠʚʥʳʤ ʧʝʨʝʝʜʘʥʠʝʤ, ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʝʡ ʠ ʨʠʩʢʦʤ ʉɼ2, ʩʪʘʣʘ ʨʘʙʦʪʘ J.G. 

Johnson ʠ ʩʦʘʚʪ. [221], ʚʢʣʶʯʘʚʰʘʷ 4 651 ʯʝʣʦʚʝʢ. ʉʨʝʜʠ ʣʠʮ ʩ ʢʦʤʧʫʣʴʩʠʚʥʳʤ 

ʧʝʨʝʝʜʘʥʠʝʤ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ 



рм 
 

 
 

ʩ ʣʠʮʘʤʠ ʙʝʟ ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ (6,0 ʠ 2,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ<0,05). 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʉɼ2 ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ (9,1 ʠ 

2,7%; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ<0,05).  

A. Raevuori ʠ ʩʦʘʚʪ. [201] ʦʙʩʣʝʜʦʚʘʣʠ 2342 ʧʘʮʠʝʥʪʘ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʚʢʣʶʯʘʷ 171 ʯʝʣʦʚʝʢ ʩ ʢʦʤʧʫʣʴʩʠʚʥʳʤ ʧʝʨʝʝʜʘʥʠʝʤ ʠ 1260 

- ʩ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʝʡ) ʠ 9368 ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʚʢʣʶʯʘʷ 684 ʯʝʣʦʚʝʢ ʙʝʟ 

ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ ʠ 5040 - ʙʝʟ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɼ2 ʚ ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 15,2% ʚ ʛʨʫʧʧʝ 

ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ ʠ 2,2% ʚ ʛʨʫʧʧʝ ʙʝʟ ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ 

(ʈ<0,001); 1,5% ʚ ʛʨʫʧʧʝ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ ʠ 0,3% ʚ ʛʨʫʧʧʝ ʙʝʟ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ 

(ʈ<0,001). ʏʝʨʝʟ 16 ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ, ʯʘʩʪʦʪʘ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʉɼ2 ʩʦʩʪʘʚʠʣʘ 16,0% 

ʚ ʛʨʫʧʧʝ ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ ʧʨʦʪʠʚ 2,47% ʚ ʛʨʫʧʧʝ ʙʝʟ ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ 

ʧʝʨʝʝʜʘʥʠʷ (ʈ<0,05); 2,94% ʚ ʛʨʫʧʧʝ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ ʧʨʦʪʠʚ 1,71% ʚ ʛʨʫʧʧʝ ʙʝʟ 

ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ (ʈ<0,05). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʧʝʨʝʝʜʘʥʠʝ 

ʫʚʝʣʠʯʠʚʘʣʦ ʨʠʩʢ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʉɼ2 ʚ 6,5 ʨʘʟ, ʘ ʥʝʨʚʥʘʷ ʙʫʣʠʤʠʷ - ʚ 1,7 ʨʘʟ. 

ʈʝʟʫʣʴʪʘʪʳ A. Raevuori ʠ ʩʦʘʚʪ. [201] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʫʣʴʩʠʚʥʦʝ 

ʧʝʨʝʝʜʘʥʠʝ ʠ ʥʝʨʚʥʘʷ ʙʫʣʠʤʠʷ ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʜʦʣʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʫʯʘʝʚ ʉɼ2, 

ʪʘʢ ʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʉɼ2. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ P. de Jonge ʠ ʩʦʘʚʪ. [124], 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2014 ʛʦʜʫ, ʚʢʣʶʯʠʚʰʝʛʦ 52 095 ʚʟʨʦʩʣʳʭ ʣʠʮ ʠʟ 19 ʩʪʨʘʥ, ʠʟ ʥʠʭ 

2580 ʠʤʝʣʠ ʉɼ2. ʆʙʘ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ï ʠ ʢʦʤʧʫʣʴʩʠʚʥʦʝ 

ʧʝʨʝʝʜʘʥʠʝ (OR 2,6; ʈ<0,001) ʠ ʥʝʨʚʥʘʷ ʙʫʣʠʤʠʷ (OR 2,14; P=0,003) ʧʦʚʳʰʘʣʠ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ2.  

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠ ʤʝʪʘ-ʘʥʘʣʠʟ ʜʝʩʷʪʠ ʠʟ 1057 ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʜʪʚʝʨʜʠʣ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ2 ʫ ʣʠʮ ʩ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʝʡ ʠ 

ʢʦʤʧʫʣʴʩʠʚʥʘʤ ʧʝʨʝʝʜʘʥʠʝʤ [98]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɻʣʫʪʘʤʘʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʚʦʟʙʫʞʜʘʶʱʠʤ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) 



рн 
 

 
 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʯʝʨʝʟ 

ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʝ ʩʠʥʘʧʩʳ ʚ ʤʦʟʛʝ. 

ɻʣʫʪʘʤʘʪ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʳ, ʦʢʘʟʳʚʘʝʪ ʩʚʦʝ ʧʣʝʡʦʪʨʦʧʥʦʝ 

ʜʝʡʩʪʚʠʝ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʨʝʮʝʧʪʦʨʦʚ. ɺʢʣʘʜ 

ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʝ ʥʘʨʫʰʝʥʠʡ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʨʘʥʝʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʘʣʩʷ. ɽʩʪʴ ʪʦʣʴʢʦ ʝʜʠʥʠʯʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʘʩʩʦʮʠʘʮʠʠ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʥʘʨʫʰʝʥʥʳʤ 

ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ [150].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʨʦʣʴ ʢʣʶʯʝʚʦʛʦ ʟʚʝʥʘ 

ʤʥʦʞʝʩʪʚʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʦʢʘʟʘʥʘ ʨʦʣʴ 

ʥʘʨʫʰʝʥʠʡ ʤʝʪʘʙʦʣʠʟʤʘ ʛʣʫʪʘʤʘʪʘ ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʦʣʝʝ ʯʝʤ 30 ʥʦʟʦʣʦʛʠʡ [19]. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʧʦ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʢʘʠʥʘʪʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʛʣʫʪʘʤʘʪʘ ʪʠʧʘ 5 (GRIK5) ʠ NMDA-

ʨʝʮʝʧʪʦʨʘ ʛʣʫʪʘʤʘʪʘ 2B (GRIN2B) ʩ ʙʠʧʦʣʷʨʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʧʩʠʭʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʟʘʜʝʨʞʢʦʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ [25, 29, 43].  

ʇʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʠʤʦʨʬʥʳʝ 

ʚʘʨʠʘʥʪʳ ʛʝʥʦʚ ʛʣʫʪʘʤʘʪʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʥʳʤ ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ. 

 

  



ро 
 

 
 

ɻʃɸɺɸ 2 ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

 

2.1 ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʠʟʘʡʥ: ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ: 

1. ʅʘʣʠʯʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

2. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʨʫʩʩʢʠʭ, ʪʘʪʘʨ ʜʦ 3 ʧʦʢʦʣʝʥʠʷ. 

3. ʇʨʦʞʠʚʘʥʠʝ ʦʪ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ. 

4. ɼʠʘʛʥʦʟ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ɺʆɿ 

(1999). 

5. ʅʘʣʠʯʠʝ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ. 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ:  

1. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

2. ʅʘʣʠʯʠʝ ʨʦʜʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ɹʝʨʝʤʝʥʥʦʩʪʴ, ʣʘʢʪʘʮʠʷ. 

 ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ:  

1. ʅʘʣʠʯʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

2. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʨʫʩʩʢʠʭ, ʪʘʪʘʨ ʜʦ 3 ʧʦʢʦʣʝʥʠʷ. 

3. ʇʨʦʞʠʚʘʥʠʝ ʦʪ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ. 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ:  

1. ʅʘʣʠʯʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʧʦʚʳʰʝʥʠʝ 

HbA1c) ʧʨʠʟʥʘʢʦʚ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

2. ʅʘʣʠʯʠʝ ʨʦʜʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ɹʝʨʝʤʝʥʥʦʩʪʴ, ʣʘʢʪʘʮʠʷ. 

ʕʪʥʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʳʷʩʥʷʣʠ ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʧʨʦʩʘ, 

ʫʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʜʦ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɹʘʰʢʠʨʩʢʠʡ 



рп 
 

 
 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʨʝʢʪʦʨ ï ʘʢʘʜʝʤʠʢ ʈɸʅ ʇʘʚʣʦʚ ɺ.ʅ.). ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʙʠʦʭʠʤʠʠ ʠ ʛʝʥʝʪʠʢʠ 

ʋʬʠʤʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʜʠʨʝʢʪʦʨ ï ʯʣʝʥ-ʢʦʨʨ. 

ʈɸʆ ʍʫʩʥʫʪʜʠʥʦʚʘ ʕ.ʂ.). 

ʕʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʣʦʞʝʥʠʷʤʠ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ 

ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ çʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʨʘʯʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʙʠʦʤʝʜʠʮʠʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʯʝʣʦʚʝʢʘè.  

ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʦʙʨʝʥ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ 

ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ɺʩʝ ʣʠʮʘ, ʫʯʘʩʪʚʦʚʘʚʰʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʧʦʜʧʠʩʳʚʘʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ, ʫʪʚʝʨʞʜʝʥʥʦʝ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʝʜʩʝʜʘʪʝʣʴ - ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʍʘʩʘʥʦʚ ɸ.ɻ.). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʜʦʙʨʦʚʦʣʴʥʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʛʣʘʩʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʙʳʣʠ ʥʘʙʨʘʥʳ ʚ ʛʨʫʧʧʫ 

ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʉɼ2 536 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʞʝʥʩʢʦʛʦ (n=404) ʠ ʤʫʞʩʢʦʛʦ (n=132) ʧʦʣʘ, ʚ ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ 1476 

ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʥʩʢʦʛʦ (n=842) ʠ ʤʫʞʩʢʦʛʦ (n=634) 

ʧʦʣʘ. ʅʘʙʦʨ ʧʨʦʠʟʚʝʜʝʥ ʠʟ ʧʘʮʠʝʥʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʥʘʙʣʶʜʝʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʙʘʟ ʧʦʣʠʢʣʠʥʠʢ ʛ. ʋʬʳ, ɻɹʋɿ ʈɹ çɺʝʨʭʥʝʷʨʢʝʝʚʩʢʘʷ ʎʈɹè (ʛʣʘʚʥʳʡ 

ʚʨʘʯ ï ʍ.ʄ. ʄʫʭʘʤʘʜʠʝʚ). 

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

 

 

 

 

  



рр 
 

 
 

 

 

 

ʈʠʩʫʥʦʢ 2 - ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʙʱʝʢʣʠʥʠʯʝʩʢʦʝ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ  

(ʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ, Hbɸ1ʩ) ʜʣʷ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

(n=536) 

ʂʦʥʪʨʦʣʴ 

(n=1476) 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʦʥʪʨʦʣʷ ʉɼ, ʩʢʨʠʥʠʥʛ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʢʦʤʦʨʙʠʜʥʳʭ ʩʦʩʪʦʷʥʠʡ (n=536) 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʠ 

ʠʥʩʫʣʠʥʧʨʦʜʫʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʙʝʪʘ-ʢʣʝʪʦʢ 

 (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ n=365, ʢʦʥʪʨʦʣʴ n=293)  
 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩ 

ʬʫʥʢʮʠʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ TCF7L2 rs7903146, LRP5 rs3736228, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ PPARG2 rs1801282, ADIPOQ rs17366743, 

MC4R rs17782313, ʜʠʩʣʠʧʠʜʝʤʠʝʡ LPL rs320, ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤ 

ʚʦʩʧʘʣʝʥʠʝʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ CCL20 rs6749704, CCL2 rs1024611, 

CCL11 rs16969415, CCL17 rs223828, CCL5 rs2107538, CX3CR1 

rs3732378, CCR5 rs333, ʥʘʨʫʰʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘ ʛʦʣʦʜʘ ʠ 

ʥʘʩʳʱʝʥʠʷ GRIN2B rs7301328 ʠ rs1805476, GRIA1 rs2195450, LEPR 

rs1137100, GRIK3 rs534131, GRIN1 rs6293 

(ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ n=536, ʢʦʥʪʨʦʣʴ n=1476)  

 

ɸʥʘʣʠʟ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ n=83, ʢʦʥʪʨʦʣʴ n=134)  

ɾʠʪʝʣʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʩ ʉɼ2  

 

 

ɾʠʪʝʣʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʙʝʟ ʉɼ 

 



рс 
 

 
 

2.2 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʠʩʩʣʝʜʫʝʤʳʭ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʦ 2012 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟ 

ʢʦʪʦʨʳʭ 536 ʫʯʘʩʪʥʠʢʦʚ ʠʤʝʣʠ ʉɼ2 ʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʚ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ (ʠʟ ʥʠʭ 

326 ʪʘʪʘʨ (82 ʤʫʞʯʠʥʳ ʠ 244 ʞʝʥʱʠʥʳ) ï 60,8% ʠ 210 ʨʫʩʩʢʠʭ (50 ʤʫʞʯʠʥ ʠ 160 

ʞʝʥʱʠʥï 39,2%), ʘ 1476 ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 

ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ (727 ʪʘʪʘʨ (353 ʤʫʞʯʠʥ ʠ 374 ʞʝʥʱʠʥʳ) - 49,1% ʠ 749 ʨʫʩʩʢʠʭ 

(281 ʤʫʞʯʠʥ ʠ 468 ʞʝʥʱʠʥ) ï 50,7%).  

ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʨʦʚʝʜʝʥ ʨʘʟʜʝʣʴʥʦ ʚ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʨʫʩʩʢʠʭ ʠ ʪʘʪʘʨ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣ ʚʳʧʦʣʥʝʥ ʤʝʪʘ-ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ 

ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2.  

ɺ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 132 (24,6%) ʤʫʞʯʠʥ ʠ 404 (75,4%) ʞʝʥʱʠʥ, 

ʤʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʚʦʟʨʘʩʪʘ ʢʦʪʦʨʳʭ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ 62,0 (55,0; 69,0) ʛʦʜʘ. ʄʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʚʦʟʨʘʩʪʘ ʜʝʙʶʪʘ 

ʉɼ2 ʩʦʩʪʘʚʠʣʘ 54,0 (48,0; 61,0) ʣʝʪ, ʘ ʤʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʉɼ2 ï 6,0 (3,0; 11,0) ʣʝʪ. ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʉɼ2 ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʦʞʠʚʘʶʪ 250 

ʯʝʣʦʚʝʢ (46,6%), 286 (53,4%) - ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʋʬʘ. ʆʪʷʛʦʱʝʥʥʫʶ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ2 ʠʤʝʣʠ 166 (31%) ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. 

ʅʦʨʤʘʣʴʥʫʶ ʤʘʩʩʫ ʪʝʣʘ ʠʤʝʣʠ 63 (13,4%) ʧʘʮʠʝʥʪʘ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, 

ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ 170 (36,1%), ʩʪʨʘʜʘʣʠ ʦʞʠʨʝʥʠʝʤ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ 162 

(34,4%), ʚʪʦʨʦʡ - 59 (12,5%) ʪʨʝʪʴʝʡ ï 17 (3,6%).  

ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 634 (43%) ʤʫʞʯʠʥ rʠ 842 (57%) ʞʝʥʱʠʥ,r 

ʤʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʚʦʟʨʘʩʪʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ 47,0 (40,0; 55,0) ʣʝʪ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ, ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʘʥʘʤʥʝʟʝ. ʀʟ ʥʠʭ 250 (16,9%) ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʛʨʫʧʧʝ 

ʢʦʥʪʨʦʣʷ - ʞʠʪʝʣʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 1276 (83,1%) - ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʋʬʘ. 

ʅʦʨʤʘʣʴʥʫʶ ʤʘʩʩʫ ʪʝʣʘ ʠʤʝʣʠ 239 (32,1%) ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ 286 (38,4%), ʩʪʨʘʜʘʣʠ ʦʞʠʨʝʥʠʝʤ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ 147 

(19,8%), ʚʪʦʨʦʡ - 48 (6,5%) ʠ ʪʨʝʪʴʝʡ ï 24 (3,2%).  



рт 
 

 
 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣʦ ʥʘʣʠʯʠʝ ʉɼ2. ʇʨʠ ʵʪʦʤ ʫʯʘʩʪʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧʘʭ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ (ʈ>0,05) ʠ ɻ ʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

(ʈ>0,05). 

 

2.3 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʦʮʝʥʢʦʡ ʞʘʣʦʙ, ʠʟʫʯʝʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ 

ʦʪʷʛʦʱʝʥʥʦʩʪʴ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ 

ʜʠʘʛʥʦʟ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʨʘʞʝʥʳ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʝ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʉɼ2 ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (1999-2013 ʛʛ.): 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʙʦʣʝʝ 7,0 ʤʤʦʣʴ/ʣ, ʣʠʙʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʧʣʘʟʤʝ ʙʦʣʝʝ 11,1 ʤʤʦʣʴ/ʣ ʩʧʫʩʪʷ 2 ʯʘʩʘ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʇɻʊʊ. 

ʌʦʨʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʘʪʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʨʠ ʥʘʣʠʯʠʠ 

ʭʘʨʘʢʪʝʨʥʳʭ ʞʘʣʦʙ (ʧʘʨʝʩʪʝʟʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʦʱʫʱʝʥʠʝʤ çʧʦʣʟʘʥʠʷ 

ʤʫʨʘʰʝʢè, ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʙʦʣʠ, ʦʥʝʤʝʥʠʝ ʚ ʥʦʛʘʭ, çʩʠʥʜʨʦʤ 

ʙʝʩʧʦʢʦʡʥʳʭ ʥʦʛè, ʟʷʙʢʦʩʪʴ ʥʦʛ, ʛʠʧʝʩʪʝʟʠʷ - ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʧʘʜʝʥʠʝʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʪʠʧʫ çʯʫʣʦʢè ʠ çʧʝʨʯʘʪʦʢè ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʠ ʦʩʤʦʪʨʝ ʥʦʛ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʠʙʨʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʫʠʨʦʚʘʥʥʦʛʦ 

ʢʘʤʝʨʪʦʥʘ (128 ɻʮ) ʥʘ ʤʝʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʢʠ 1-ʡ ʧʣʶʩʥʝʚʦʡ ʢʦʩʪʠ. 

ʊʘʢʪʠʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʨʷʣʠ ʢʘʩʘʥʠʝʤ ʤʦʥʦʬʠʣʘʤʝʥʪʦʤ (ʤʘʩʩʦʡ 10 

ʛʨʘʤʤ) ʧʦʜʦʰʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧʳ ʚ ʧʨʦʝʢʮʠʠ ʛʦʣʦʚʦʢ ʧʣʶʩʥʝʚʳʭ ʢʦʩʪʝʡ ʠ 

ʜʠʩʪʘʣʴʥʦʡ ʬʘʣʘʥʛʠ 1 ʧʘʣʴʮʘ, ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ - ʢʘʩʘʥʠʝʤ 

ʪʝʧʣʳʤ/ʭʦʣʦʜʥʳʤ ʧʨʝʜʤʝʪʦʤ, ʙʦʣʝʚʫʶ - ʧʦʢʘʣʳʚʘʥʠʝʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʠʛʣʦʡ. 



ру 
 

 
 

ʇʘʮʠʝʥʪʳ ʦʩʤʘʪʨʠʚʘʣʠʩʴ ʦʬʪʘʣʴʤʦʣʦʛʦʤ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʨʝʪʠʥʦʧʘʪʠʠ. ʉʦʩʪʦʷʥʠʝ ʛʣʘʟʥʦʛʦ ʜʥʘ ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʨʝʪʠʥʦʧʘʪʠʠ [1]. 

ɺʝʨʠʬʠʢʘʮʠʶ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʘʜʠʡ ʍɹʇ ʫ ʙʦʣʴʥʳʭ ʉɼ2 ʧʦ ʫʨʦʚʥʶ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ) ʠ ʘʣʴʙʫʤʠʥʫʨʠʠ [1].  

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʠʟʤʝʨʝʥʠʝ ʨʦʩʪʘ, ʩʪʦʷ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʨʦʩʪʦʤʝʨʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʩʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ 

ʪʝʣʘ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʚʝʩʘʭ ʥʘʧʦʣʴʥʦʛʦ ʪʠʧʘ çɺʄʕʅ-150-50 / 100-

ɼ2-ɸè (ʈʦʩʩʠʷ) ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 50 ʛʨʘʤʤ. 

ʄʘʩʩʫ ʪʝʣʘ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ, ʠʣʠ 

ʠʥʜʝʢʩ ʂʝʪʣʝ), ʨʘʩʩʯʠʪʳʚʘʶʱʠʤʩʷ ʧʦ ʬʦʨʤʫʣʝ: ʤʘʩʩʘ (ʢʛ)/ʨʦʩʪ (ʤ2). ʇʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺʆɿ (1997) ʀʄʊ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ<18,5 ʢʛ/ʤ2), ʥʦʨʤʘʣʴʥʘ ̫ʤʘʩʩʘ ʪʝʣʘ (ʀʄʊ ʦʪ 18,5 ʜʦ 

24,9 ʢʛ/ʤ2), ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ (ʀʄʊ ʦʪ 25,0 ʜʦ 29,9 ʢʛ/ʤ2), ʦʞʠʨʝʥʠʝ I 

ʩʪʝʧʝʥʠ (ʀʄʊ ʦʪ 30,0 ʜʦ 34,9 ʢʛ/ʤ2), ʦʞʠʨʝʥʠʝ II ʩʪʝʧʝʥʠ (ʀʄʊ ʦʪ 35,0 ʜʦ 39,9 

ʢʛ/ʤ2), ʦʞʠʨʝʥʠʝ III ʩʪʝʧʝʥʠ (ʀʄʊÓ40,0 ʢʛ/ʤ2). 

 

2.3.1 ʆʙʱʝʢʣʠʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (ʆʍʉ), ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʊɻ), 

ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ), ʭʦʣʝʩʪʝʨʠʥʘ 

ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ) ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʪʦʯʝʯʥʦʡ 

ʬʦʪʦʤʝʪʨʠʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çOlimpusè ʬʠʨʤʳ çAbbottè 

(ɻʝʨʤʘʥʠʷ) ʥʘʙʦʨʘʤʠ Beckman Coulter. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʉ-ʧʝʧʪʠʜʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦ-ʫʩʠʣʝʥʥʦʡ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ IMMULITE ʬʠʨʤʳ 

Diagnostic Products Corporation (ʉʐɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʪʠʚʦʚ ʬʠʨʤʳ 

Diagnostic Products Corporation. 



рф 
 

 
 

ʉʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʬʦʨʤʫʣʝ CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration). ɹʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ on-line ʢʘʣʴʢʫʣʷʪʦʨ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʩʘʡʪʝ 

https://www.msdmanuals.com/medical-calculators/GFR_CKD_EPI-ru.htm.  

ʌʦʨʤʫʣʘ CKD-EPI ̫ ʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ, ʪʘʢ ʢʘʢ ʣʫʯʰʝ ʩʦʦʪʥʦʩʠʪʩʷ ʩ 

ʨʝʬʝʨʝʥʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʉʂʌ ʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʚʝʜʝʥʠʷ ʢ ʩʪʘʥʜʘʨʪʘʤ 

ʧʣʦʱʘʜʠ ʪʝʣʘ 1,73 ʤ2 ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʫ ʣʶʜʝʡ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ. 

ɻʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ (HbA1c) ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ HbA1c, 

ʢʦʪʦʨʳʡ ʙʳʣ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʛʨʘʤʤʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʛʣʠʢʦʛʝʤʦʛʣʦʙʠʥʘ Naional Glycohemoglobin Standardization Program (NGSP) ʠ 

ʥʦʨʤʘʣʠʟʦʚʘʥ ʜʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

 

2.3.2 ɸʥʢʝʪʠʨʦʚʘʥʠʝ 

 

ɼʣʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʨʦʩʥʠʢʠ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ.   

1. ɻʦʣʣʘʥʜʩʢʠʡ ʦʧʨʦʩʥʠʢ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ DEBQ (The Dutch Eating 

Behaviour Questionnaire) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ, ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʠ 

ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ [330]. ɺʦʧʨʦʩʳ 1-10 ʧʨʝʜʩʪʘʚʣʷʶʪ ʰʢʘʣʫ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʭʘʦʪʠʯʥʳʝ, 

ʨʝʟʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʠʝʤʘʭ ʧʠʱʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪʩʷ ʙʦʣʴʥʳʤʠ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʚ ʧʩʠʭʠʯʝʩʢʦʡ ʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʬʝʨʘʭ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ï ʢ ʨʘʟʚʠʪʠʶ çʜʠʝʪʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠè 

[20, 24]. 

ɺʦʧʨʦʩʳ 11- 23 ï ʰʢʘʣʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʞʝʣʘʥʠʝ ʧʦʝʩʪʴ ʚʦʟʥʠʢʘʝʪ ʚ ʦʪʚʝʪ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. 

ɺʦʧʨʦʩʳ 24-33 ï ʰʢʘʣʘ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʞʝʣʘʥʠʝ ʧʦʝʩʪʴ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝ ʨʝʘʣʴʥʦʝ ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ, ʘ ʚʥʝʰʥʠʡ ʚʠʜ ʝʜʳ, ʝʝ 

ʟʘʧʘʭ, ʪʝʢʩʪʫʨʘ ʣʠʙʦ ʚʠʜ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʧʨʠʥʠʤʘʶʱʠʭ ʧʠʱʫ. 



сл 
 

 
 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ, ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʠ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʥʦʨʤʘʣʴʥʳʤ ʚʝʩʦʤ ʩʦʩʪʘʚʣʷʶʪ 2,4, 1,8 ʠ 2,7 

ʙʘʣʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʰʢʘʣ ʥʘʙʨʘʥʦ ʙʘʣʣʦʚ ʙʦʣʴʰʝ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ ʤʦʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʚ ʧʠʱʝʚʦʤ ʧʦʚʝʜʝʥʠʠ. 

2. ʊʝʩʪ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʝʤʫ ʧʠʱʠ (ʘʥʛʣ. Eating Attitudes Test (EAT-26) 

ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʥʝʨʚʥʦʡ ʘʥʦʨʝʢʩʠʠ ʠ ʥʝʨʚʥʦʡ ʙʫʣʠʤʠʠ. ɽʩʣʠ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ 

ʰʢʘʣʳ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 20, ʪʦ ʝʩʪʴ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

3. ʊʝʩʪ ʫʨʦʚʥʷ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ɺ.ɸ. ʃʦʩʝʥʢʦʚʘ. ʀʩʧʳʪʫʝʤʦʤʫ 

ʧʨʝʜʣʘʛʘʶʪ ʦʧʨʦʩʥʠʢ ʩ ʯʝʪʳʨʝʭʙʘʣʴʥʦʡ ʰʢʘʣʦʡ ʦʪʚʝʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʚʦʧʨʦʩʫ. ɺ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʩʯʠʪʳʚʘʶʪ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ çʇʠè. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʙʘʣʣʦʚ, ʥʘʙʨʘʥʥʫʶ ʧʦ 

ʰʢʘʣʘʤ ʚʩʝʛʦ ʦʧʨʦʩʥʠʢʘ. 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ - ʵʪʘ ʯʝʨʪʘ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʚʦʣʝʚʳʤ ʢʘʯʝʩʪʚʘʤ 

ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ ʠ ʥʘʩʪʦʡʯʠʚʦʩʪʠ. ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ çʇʠè, ʪʝʤ ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʴ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ. 

ɽʩʣʠ ʚʝʣʠʯʠʥʘ çʇʠè ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 66-80, ʪʦ ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʚʳʨʘʞʝʥʘ ʩʠʣʴʥʦ); ʝʩʣʠ ʝʛʦ ʚʝʣʠʯʠʥʘ 35-65, ʪʦ ʫʨʦʚʝʥʴ ʝʝ 

ʩʨʝʜʥʠʡ (ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʫʤʝʨʝʥʥʘʷ); ʝʩʣʠ 34 ʠ ʤʝʥʴʰʝ ï ʪʦ ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʯʝʣʦʚʝʢʘ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʩʘʤʦʢʦʥʪʨʦʣʝʤ ʚ ʦʙʱʝʥʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʧʫʣʴʩʠʚʥʳʝ ʣʶʜʠ 

ʯʘʩʪʦ ʠʤʝʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʞʠʟʥʝʥʥʳʝ ʧʣʘʥʳ, ʫ ʥʠʭ ʥʝʪ ʫʩʪʦʡʯʠʚʳʭ ʠʥʪʝʨʝʩʦʚ, 

ʠ ʦʥʠ ʫʚʣʝʢʘʶʪʩʷ ʪʦ ʦʜʥʠʤ, ʪʦ ʜʨʫʛʠʤ. 

ʃʶʜʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ, ʥʘʦʙʦʨʦʪ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳ, 

ʠʤʝʶʪ ʷʩʥʳʝ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ, ʧʨʦʷʚʣʷʶʪ ʥʘʩʪʦʡʯʠʚʦʩʪʴ ʚ ʜʦʩʪʠʞʝʥʠʠ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʩʪʨʝʤʷʪʩʷ ʜʦʚʦʜʠʪʴ ʥʘʯʘʪʦʝ ʜʦ ʢʦʥʮʘ. 

 

 

 

 



см 
 

 
 

2.3.3 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ɺʳʜʝʣʝʥʠʝ ʛʝʥʦʤʥʦʡ ɼʅʂ. ɼʅʂ ʚʳʜʝʣʷʣʠ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ʤʝʪʦʜʦʤ ʬʝʥʦʣʴʥʦ-ʭʣʦʨʦʬʦʨʤʥʦʡ ʵʢʩʪʨʘʢʮʠʠ. ʂʨʦʚʴ ʥʘʙʠʨʘʣʠ ʚ ʚʘʢʫʪʝʡʥʝʨʳ ʩ 

ʢʦʥʩʝʨʚʘʥʪʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʕɼʊɸ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʢʨʦʚʴʶ 

1:4. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʢ 5 ʤʣ ʢʨʦʚʠ ʜʦʙʘʚʣʷʣʠ 30 ʤʣ ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ (320 

ʤʄ ʩʘʭʘʨʦʟʳ, 1% ʪʨʠʪʦʥ ʍ-100, 5ʤʄ MgCl2, 10ʤʄ ʪʨʠʩ-HCl, pH 7,6) ʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 40 0ʉ ʠ 4000 ʦʙ./ʤʠʥ. ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ʅʘʜʦʩʘʜʦʯʥʫʶ 

ʞʠʜʢʦʩʪʴ ʩʣʠʚʘʣʠ, ʢ ʦʩʘʜʢʫ ʜʦʙʘʚʣʷʣʠ 20 ʤʣ ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ ʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʂ ʧʦʣʫʯʝʥʥʦʤʫ 

ʦʩʘʜʢʫ ʜʦʙʘʚʣʷʣʠ 800 ʤʢʣ ʙʫʬʝʨʘ Sʘline ʕɼʊɸ (25 ʤʄ ʕɼʊɸ, ʨʅ 8,0, 75 ʤʄ 

NaCl). ɿʘʪʝʤ ʨʝʩʫʩʧʝʥʟʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʠ ʧʝʨʝʥʦʩʠʣʠ ʝʛʦ ʚ 

ʜʚʫʭʤʠʣʣʠʣʠʪʨʦʚʳʝ ʩʪʝʨʠʣʴʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʧʨʦʙʠʨʢʠ, ʜʦʙʘʚʣʷʣʠ 80 ʤʢʣ 10% 

SDS, 20 ʤʢʣ ʧʨʦʪʝʠʥʘʟʳ ʂ (10 ʤʛ/ʤʣ) ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37 0ʉ ʚ ʪʝʯʝʥʠʝ 16 

ʯʘʩʦʚ. 

ʕʢʩʪʨʘʢʮʠʶ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʠ ʵʪʘʧʘ: ʨʘʩʪʚʦʨʦʤ ʟʘʙʫʬʝʨʝʥʥʦʛʦ ʬʝʥʦʣʘ 

(200 ʤʢʣ ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ ʥʘ 50 ʤʣ ʬʝʥʦʣʘ ï ʊʨʠʩ-HCI, pH 7,8), ʩʤʝʩʴʶ ʬʝʥʦʣʘ ï 

ʭʣʦʨʦʬʦʨʤʘ (1:1) ʠ ʭʣʦʨʦʬʦʨʤʦʤ (2 ʤʣ ʠʟʦʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʥʘ 48 ʤʣ 

ʭʣʦʨʦʬʦʨʤʘ) ʚ ʨʘʚʥʳʭ ʦʙʲʝʤʘʭ (1000 ʤʢʣ) ʩ ʧʣʘʚʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʥʘ 

ʨʦʪʘʪʦʨʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ., ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 6000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 

ʤʠʥʫʪ ʠ ʦʪʙʦʨʦʤ ʚʦʜʥʦʡ ʬʘʟʳ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ. ɼʅʂ ʦʩʘʞʜʘʣʠ ʠʟ ʨʘʩʪʚʦʨʘ ʚ 

ʩʪʝʢʣʷʥʥʳʭ ʧʣʦʩʢʦʜʦʥʥʳʭ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʙʘʭ ʦʙʲʸʤʦʤ 50 ʤʣ 96% ʨʘʩʪʚʦʨʦʤ 

ʦʭʣʘʞʜʝʥʥʦʛʦ ʵʪʘʥʦʣʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:3. ʇʦʣʫʯʝʥʥʫʶ ɼʅʂ ʧʨʦʤʳʚʘʣʠ 70% 

ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʧʦʜʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ, ʨʘʩʪʚʦʨʷʣʠ ʚ 

ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʭʨʘʥʠʣʠ ʧʨʠ -20 0ʉ. ɺʳʜʝʣʝʥʥʫʶ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ [47]. 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʠʟʫʯʝʥʥʳʭ ʣʦʢʫʩʦʚ ADIPOQ rs17366743, LPL rs320, LRP5 

rs3736228, MC4R rs17782313, CCL20 rs6749704, CCL2 rs1024611, CCL11 

rs16969415, CCL17 rs223828, CCL5 rs2107538, CX3CR1 rs3732378, CCR5 rs333, 

GRIN2B rs7301328 ʠ rs1805476, GRIA1 rs2195450, LEPR rs1137100, GRIK3 
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rs534131, GRIN1 rs6293 ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ (ʇʎʈ) ʩʠʥʪʝʟʘ ɼʅʂ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ ñʊʝʨʮʠʢò ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ 

çɼʅʂ-ʪʝʭʥʦʣʦʛʠʷè (ʛ. ʄʦʩʢʚʘ) ʠ T100 Thermal Cycler (Bio-Rad, ʉʐɸ). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʳʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʨʘʡʤʝʨʦʚ, ʨʘʟʤʝʨʳ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ɼʣʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʦʙʲʸʤʦʤ 25 ʤʢʣ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʘʣʘ 2,5 ʤʢʣ 10ʭTaq-ʙʫʬʝʨʘ (67 ʤʄ ʪʨʠʩ-HCl (pH 8,8), 16,6 ʤʄ (NH4)2SO4, 

2,5ʤʄ MgCl2, 0,01% ʊween-20), 0,1 ʤʢʛ ʛʝʥʦʤʥʦʡ ɼʅʂ, ʩʤʝʩʴ dNTP (dATP, dGTP, 

dCTP, dTTP ʧʦ 200 ʤʢʄ ʢʘʞʜʦʛʦ), 1 ʝʜ. ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ Termus aquaticus 

(ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çCʠʣʝʢʩè, ʛ. ʄʦʩʢʚʘ) ʠ 5-10 ʧʄ ʣʦʢʫʩʩʧʝʮʠʬʠʯʥʳʭ 

ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʨʘʡʤʝʨʦʚ. ʈʝʞʠʤ ʘʤʧʣʠʬʠʢʘʮʠʠ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ (94 0ʉ, 4 ʤʠʥ.), 27-30 ʮʠʢʣʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʜʝʥʘʪʫʨʘʮʠʷ ï 94 0ʉ, 45 ʩʝʢ.; ʦʪʞʠʛ ï 600ʉ, 45 ʩʝʢ.; ʩʠʥʪʝʟ ï 72 0ʉ, 45 ʩʝʢ., 

ʟʘʚʝʨʰʘʶʱʠʡ ʩʠʥʪʝʟ (72 0ʉ, 7-10 ʤʠʥ.). 

ʈʝʩʪʨʠʢʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ 

ʧʨʦʚʦʜʠʣʠ ʛʠʜʨʦʣʠʟ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʨʝʩʪʨʠʢʪʘʟʦʡ. ʈʝʩʪʨʠʢʮʠʶ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ rs17366743 ʛʝʥʘ ADIPOQ, 

rs320 ʛʝʥʘ LPL, rs3736228 ʛʝʥʘ LRP5, rs17782313 ʛʝʥʘ MC4R, rs6749704 ʛʝʥʘ 

CCL20, rs1024611 ʛʝʥʘ CCL2, rs16969415 ʛʝʥʘ CCL11, rs223828 ʛʝʥʘ CCL17, 

rs2107538 ʛʝʥʘ CCL5, rs3732378 ʛʝʥʘ CX3CR1, rs333 ʛʝʥʘ CCR5, rs7301328 ʠ 

rs1805476 ʛʝʥʘ GRIN2B, rs2195450 ʛʝʥʘ GRIA1, rs1137100 ʛʝʥʘ LEPR, rs534131 

ʛʝʥʘ GRIK3, rs6293 ʛʝʥʘ GRIN1 ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʵʥʜʦʥʫʢʣʝʘʟ ʨʝʩʪʨʠʢʮʠʠ 

Rsal, HindIII, DraIII, BcnI ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Üʉ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʬʠʨʤ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

ʕʣʝʢʪʨʦʬʦʨʝʟ. ʌʨʘʛʤʝʥʪʳ ɼʅʂ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 600 ʧʘʨ ʦʩʥʦʚʘʥʠʡ ʧʦʩʣʝ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʨʝʩʪʨʠʢʮʠʠ ʨʘʟʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 7% 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ (ʇɸɸɻ) (ʠʩʭʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʨʠʣʘʤʠʜʘ ʠ 

ʤʝʪʠʣʝʥʙʠʩʘʢʨʠʣʘʤʠʜʘ ī 29:1). ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʚ 1Ĭʊɹɽ ʙʫʬʝʨʝ (0,089 

ʄ ʪʨʠʩ-HCl; 0,089 ʄ ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ; 0,002 ʄ ʕɼʊɸ, ʨʅ=8,0) ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 

300ɺ. ʇʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʛʝʣʴ ʧʨʦʙʳ ʩʤʝʰʠʚʘʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 5:1 ʩ ʢʨʘʩʢʦʡ, 
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ʩʦʜʝʨʞʘʱʝʡ 0,25% ʙʨʦʤʬʝʥʦʣʦʚʦʛʦ ʩʠʥʝʛʦ, 0,25% ʢʩʠʣʝʥʮʠʘʥʦʣʘ ʠ 15% ʬʠʢʦʣʘ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʛʝʣʴ ʦʢʨʘʰʠʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ ʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ. ʌʠʢʩʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ 

Vilber Lourmat (ʌʨʘʥʮʠʷ). 

ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Taqman. ʇʦʣʠʤʦʨʬʥʳʝ 

ʤʘʨʢʝʨʳ rs7903146 ʛʝʥʘ TCF7L2, rs1801282 ʛʝʥʘ PPARG2 ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʘʤʧʣʠʬʠʢʘʪʦʨʘ CFX96 

Touch (BioRad, ʉʐɸ) ʠ ʥʘʙʦʨʘ ʆʆʆ çʊʝʩʪɻʝʥè (ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ). ʅʘʙʦʨʳ 

ʚʢʣʶʯʘʶʪ ʚʩʝ ʨʝʘʛʝʥʪʳ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʧʦʩʪʘʥʦʚʣʝʥʠʷ 400/600/1200 ʨʝʘʢʮʠʡ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ 10 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʦ ʦʜʥʦʤʫ ʣʦʢʫʩʫ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ, ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʟʦʥʜʦʚ ʠ ʫʩʣʦʚʠʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ rs7903146 ʛʝʥʘ TCF7L2 ʠ rs1801282 ʛʝʥʘ 

PPARG2 ʜʦʩʪʫʧʥʳ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. 

 

2.4 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft Excel, ʚʝʨʩʠʷ 7.0, IBM SPSS Statistics v.22 (SPSS 

Inc., ʉʐɸ); STATISTICA (StatSoft Inc. ʚʝʨʩʠʷ 6,0, ʉʐɸ). ɻʠʧʦʪʝʟʘ ʦ 

ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣʦ 

ʦʪʣʠʯʥʳʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʄʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʦʮʝʥʠʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ ʠ ANOVA ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ. ɺʟʘʠʤʦʩʚʷʟʴ 

ʧʨʠʟʥʘʢʦʚ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʥʛʦʚʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʉʧʠʨʤʝʥʘ, 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʧʦʰʘʛʦʚʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʝʨʝʤʝʥʥʳʝ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʦʪʣʠʯʥʳʤ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ 

ʤʦʜʝʣʠ ʧʦʜʚʝʨʛʘʣʠ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʶ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʤʝʜʠʘʥʳ (25-ʝ; 

75-ʝ ʧʨʦʮʝʥʪʠʣʠ) [60]. 
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ʈʘʟʤʝʨ ʚʳʙʦʨʢʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

Quanto v.1.2.4 ʠʩʭʦʜʷ ʠʟ ʦʞʠʜʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʘʥʘʣʠʟʘ 80% ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʦʪ 

ʤʠʥʦʨʥʳʭ ʘʣʣʝʣʝʡ (MAF) ʠʩʩʣʝʜʦʚʘʥʥʳʭ SNP-ʢʘʥʜʠʜʘʪʦʚ (1000Genomes), ʩ 

ʫʯʝʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɼ2 ʚ ʈʌ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2021 3%, ʩʨʝʜʠ 

ʤʫʞʯʠʥ 2%, ʩʨʝʜʠ ʞʝʥʱʠʥ 4%, OR 1,5-2,0 ʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 (ʊʘʙʣʠʮʘ 1) 

[73, 180].  

 

ʊʘʙʣʠʮʘ 1 - ʈʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʘʩʩʦʮʠʘʮʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 

ɻʝʥ, SNP MAF N (ʤʫʞʯʠʥʳ/ʞʝʥʱʠʥʳ) 

CCL2 rs1024611 G 0,36 133 (119/150) 

CCL11 rs16969415 ʊ 0,08 361 (321/412) 

CCL17 rs223828 T 0,12 257 (229/293) 

CCL20 rs6749704 C 0,23 162 (145/184) 

CCL5 rs2107538 T 0,31 139 (125/158) 

CX3CR1 rs3732378 G 0,23 162 (145/184) 

CCR5 rs333 D 0,18 190 (169/216) 

LEPR rs1137100 G 0,32 138 (123/156) 

GRIN2B rs7301328 C 0,44 129 (115/145) 

GRIN2B rs1805476 C 0,42 129 (116/145) 

GRIA1 rs2195450 T 0,11 276 (245/314) 

TCF7L2 rs7903146 T 0,23 162 (145/184) 

LRP5 rs3736228 T 0,12 257 (229/293) 

PPARG2 rs1801282 G 0,18 190 (169/216) 

ADIPOQ rs17366743 C 0,08 361 (321/412) 

MC4R rs17782313 C 0,24 158 (141/179) 

LPL rs320 G 0,26 151 (135/172) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (n=536 ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ n=1476 ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ) ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ 

ʧʦʣʠʤʦʨʬʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʠ ʉɼ2. 



ср 
 

 
 

ʉʪʝʧʝʥʴ ʘʩʩʦʮʠʘʮʠʡ ʦʮʝʥʠʚʘʣʠ ʚ ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ 

(Odds Ratio, OR). OR=1 ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʘʩʩʦʮʠʘʮʠʠ; OR ʙʦʣʝʝ 1 ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʩʩʦʮʠʘʮʠʶ (çʬʘʢʪʦʨ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠè), OR ʤʝʥʝʝ 1 ï ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʘʩʩʦʮʠʘʮʠʶ ʘʣʣʝʣʷ ʠʣʠ ʛʝʥʦʪʠʧʘ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ (çʬʘʢʪʦʨ 

ʫʩʪʦʡʯʠʚʦʩʪʠè). ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ, 

ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% ʥʘʭʦʜʠʪʩʷ ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ OR.  

ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 ʧʨʦʚʝʜʝʥ ʚ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʨʫʩʩʢʠʭ ʠ ʪʘʪʘʨ, ʧʦʩʣʝ ʯʝʛʦ, ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥ ʤʝʪʘ-ʘʥʘʣʠʟ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

PLINK 1.9 [268]. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ OR ʜʣʷ ʘʣʣʝʣʝʡ ʠ ʫʨʦʚʥʷ 

ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʤʝʪʘ-ʘʥʘʣʠʟʝ ʨʘʩʩʤʘʪʨʠʘʣʠʩʴ ʤʦʜʝʣʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʠ 

ʩʣʫʯʘʡʥʦʛʦ ʵʬʬʝʢʪʘ.  

ʄʦʜʝʣʴ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʩʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʤʝʪʘ-ʘʥʘʣʠʟ, ʦʙʫʩʣʦʚʣʝʥʳ ʪʦʣʴʢʦ ʤʘʣʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʚʳʙʦʨʦʢ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʠʥ ʜʣʷ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ 

ʵʬʬʝʢʪ ʠʟʫʯʝʥʥʦʛʦ ʘʣʣʝʣʷ. ʄʦʜʝʣʴ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʘʥʘʣʠʟ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʳʙʦʨʦʢ ʠ ʨʘʟʣʠʯʠʷʤʠ ʵʬʬʝʢʪʘ ʚ ʚʳʙʦʨʢʘʭ.  

ɺʳʙʦʨ ʤʦʜʝʣʠ ʤʝʪʘ-ʘʥʘʣʠʟʘ ʦʩʥʦʚʚrʘʣʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʝ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ 

ʚʳʙʦʨʦʢ Q (ʢʨʠʪʝʨʠʡ ʂʦʭʨʝʥʘ). ʇʨʠ ʚʳʨʘʞʝʥʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʚʳʙʦʨʦʢ 

(ʈ<0,10) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʧʨʠ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʚʳʙʦʨʦʢ (ʈ>0,10) ʧʨʠʤʝʥʷʣʘʩʴ ʤʦʜʝʣʴ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʵʬʬʝʢʪʘ [37]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ (OR) ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʛʝʥʦʪʠʧʘʤ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʵʪʥʠʯʝʩʢʫʶ 

ʧʨʠʥʘʣʝʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ SNPStats 

(https://www.snpstats.net/start.htm) [44]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʞʠʜʘʝʤʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʯʥʳʡ 

ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʨʫʧʧʘʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ɢ2 ʩ ʧʦʧʨʘʚʢʦʡ 

https://www.snpstats.net/start.htm
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ʁʝʪʩʘ ʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ ʜʚʫʩʪʦʨʦʥʥʝʤʫ ʚʘʨʠʘʥʪʫ ʪʦʯʥʦʛʦ ʤʝʪʦʜʘ ʌʠʰʝʨʘ ʜʣʷ 

ʯʝʪʳʨʝʭʧʦʣʴʥʳʭ ʪʘʙʣʠʮ [42]. ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʜʜʠʪʠʚʥʘʷ, 

ʨʝʮʝʩʩʠʚʥʘʷ, ʜʦʤʠʥʘʥʪʥʘʷ ʠ ʩʚʝʨʭʜʦʤʠʥʘʪʥʘʷ ʤʦʜʝʣʠ ʥʘʩʣʝʜʦʚʘʥʠʷ [44]. ɺʳʙʦʨ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʝʜʝʥ ʩ ʫʯʝʪʦʤ ʥʘʠʤʝʥʴʰʝʛʦ ʟʥʘʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ɸʢʘʠʢʝ (AIC) [44].  

ʂʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

ʧʨʠʥʠʤʘʣʠ ʨʘʚʥʳʤ 0,05. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʢ ʧʝʨʚʦʛʦ ʨʦʜʘ (ʦʪʚʝʨʞʝʥʠʝ ʚʝʨʥʦʡ 

ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ) ʧʨʠʤʝʥʷʣʠ ʧʦʧʨʘʚʢʫ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ ʧʦ 

ʤʝʪʦʜʫ ɹʝʥʜʞʘʤʠʥʠ-ʍʦʭʙʝʨʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FDR (false discovery rate)-

ʪʝʩʪʘ, ʘ ʪʘʢʞʝ ʧʦʧʨʘʚʢʫ ɹʦʥʬʝʨʦʥʠ [128]. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 ʠʣʠ ʢʣʠʥʠʢʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʨʦʚʦʜʠʣʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ c 

ʚʢʣʶʯʝʥʠʝʤ ʚ ʤʦʜʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦ-ʚʘʨʠʘʪ ʚʦʟʨʘʩʪʘ ʫʯʘʩʪʥʠʢʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʀʄʊ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʠʘʙʝʪʘ, ʧʦʢʘʟʘʪʝʣʷ HbA1ʩ, ʧʦʣʫʯʘʝʤʦʡ 

ʪʝʨʘʧʠʠ.  

ʇʦʠʩʢ ʢʦʤʙʠʥʘʮʠʡ ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ APSampler 3.6.0 

(https://code.google.com/p/apsampler), ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ ʩ 

ʮʝʧʷʤʠ ʄʘʨʢʦʚʘ (MCMC), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʙʘʝʡʩʦʚʩʢʠʭ ʧʦʜʭʦʜʘʭ [78]. ʉ ʮʝʣʴʶ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ 

ʧʝʨʚʦʛʦ ʨʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʤʫʪʘʮʠʦʥʥʳʡ ʪʝʩʪ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʝʜʠʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʨʝʛʨʝʩʩʠʠ ʩ ʧʦʰʘʛʦʚʳʤ ʚʢʣʶʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʳʭ. ɺ ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

ʚʢʣʶʯʘʣʠ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʣʠ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ 

ʈw<0,05 ʧʦ ʢʨʠʪʝʨʠʶ ɺʘʣʴʜʘ ʧʨʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʝ [65]. ʇʦʤʠʤʦ ʦʪʜʝʣʴʥʳʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʦʪʙʠʨʘʣʠʩʴ ʧʘʨʥʳʝ 

ʩʦʯʝʪʘʥʠʷ ʤʘʨʢʝʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ I(A) ʠ I(B), ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ I(A;B). ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʥʳʭ ʩʦʯʝʪʘʥʠʡ ʦʪʙʠʨʘʣʠʩʴ 
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ʧʘʨʳ, ʜʣʷ ʢʦʪʦʨʳʭ I(A;B)ÓI(A)+I(B). ʇʨʦʮʝʜʫʨʘ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ A. Jakulin ʠ I. Bratko [219], ʠ 

ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ MDR 2.06. ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ROC-ʘʥʘʣʠʟʘ (ROC ï receiver operating characteristic) 

[36]. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ROC ʧʨʠʤʝʥʷʣʠ ʧʦʢʘʟʘʪʝʣʴ AUC (area 

under ROC curve) [36]. ʂʘʯʝʩʪʚʦ ʪʝʩʪʘ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ 

ʰʢʘʣʳ ʜʣʷ ʟʥʘʯʝʥʠʡ AUC (ʠʥʪʝʨʚʘʣ AUC 0,9ï1,0 ï ʦʪʣʠʯʥʦʝ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ, 

0,8ï0,9 ï ʦʯʝʥʴ ʭʦʨʦʰʝʝ, 0,7ï0,8 ï ʭʦʨʦʰʝʝ, 0,6ï0,7 ï ʩʨʝʜʥʝʝ, 0,5ï0,6 ï 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ). 
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ɻʃɸɺɸ 3 ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

 

 

3.1 ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ 

 

ʆʙʩʣʝʜʦʚʘʥʦ 536 ʙʦʣʴʥʳʭ ʉɼ2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʉɼ2 ʧʦ ʧʦʣʫ ʠ 

ʚʦʟʨʘʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. ʄʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʚʦʟʨʘʩʪʘ 

ʦʙʩʣʝʜʫʝʤʳʭ 62,0 (55,0; 69,0) ʣʝʪ. ʄʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʚʦʟʨʘʩʪʘ ʜʝʙʶʪʘ 

ʉɼ2 - 54,0 (48,0; 61,0) ʣʝʪ. ʄʝʜʠʘʥʘ (25; 75 ʧʝʨʮʝʥʪʠʣʴ) ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʉɼ2 - 6,0 (3,0; 11,0) ʣʝʪ. ɸʥʘʣʠʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ, ʯʪʦ ʪʦʣʴʢʦ 13,4% ʦʙʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ ʉɼ2 ʠʤʝʣʠ 

ʥʦʨʤʘʣʴʥʫʶ ʤʘʩʩʫ ʪʝʣʘ, ʫ ʦʩʪʘʣʴʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʚʳʰʝʥʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠʣʠ 

ʦʞʠʨʝʥʠʝ (ʊʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʉɼ2 ʪʠʧʘ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ 

ɺʦʟʨʘʩʪ, ʚʦʟʨʘʩʪ ʜʝʙʶʪʘ, 

 ʜʣʠʪʝʣʴʥʦʩʪʴ ʉɼ2, ʄʝ (25; 75) 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ʄʫʞʯʠʥʳ ɾʝʥʱʠʥʳ ɺʩʝʛʦ 

 

62,0 (55,0; 69,0) 

54,0 (48,0; 61,0) 

6,0 (3,0; 11,0) 

<50  17 34 51 

50-59 46 134 180 

60-69 49 141 190 

Ó70 20 95 115 

ɺʩʝʛʦ - 132 404 536 

 

ɼʘʥʥʳʝ ʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ ʧʦʣʫʯʘʣʠ 

ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʬʦʨʤʠʥʘ ʠ ʧʨʝʧʘʨʘʪʦʚ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ (ʇʉʄ), ʚʪʦʨʦʝ ʤʝʩʪʦ 

ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʥʠʤʘʣʘ ʤʦʥʦʪʝʨʘʧʠʷ ʇʉʄ, ʪʨʝʪʴʝ - ʤʦʥʦʪʝʨʘʧʠʷ 

ʠʥʩʫʣʠʥʦʤ. 
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ʊʘʙʣʠʮʘ 3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ 

ʀʄʊ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ N=471 

ɸʙʩ. % 

ʅʦʨʤʘʣʴʥʘʷ ʤʘʩʩʘ ʪʝʣʘ (ʀʄʊ <24,9 ʢʛ/ʤĮ) 63 13,4 

ʀʟʙʳʪʦʢ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ 25-29,9 ʢʛ/ʤĮ) 170 36,1 

ʆʞʠʨʝʥʠʝ I ʩʪ.  (ʀʄʊ 30,0-34,9 ʢʛ/ʤĮ) 162 34,4 

ʆʞʠʨʝʥʠʝ II ʩʪ. (ʀʄʊ 35,0-39,9 ʢʛ/ʤĮ) 59 12,5 

ʆʞʠʨʝʥʠʝ III ʩʪ. (ʀʄʊÓ40,0 ʢʛ/ʤ2) 17 3,6 

 

ʊʘʙʣʠʮʘ 4 - ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ N=379 

ɸʙʩ. % 

ʄʝʪʬʦʨʤʠʥ (ʤʦʥʦʪʝʨʘʧʠʷ) 49 12,9 

ʇʉʄ (ʤʦʥʦʪʝʨʘʧʠʷ) 120 31,7 

ʇʉʄ+ʤʝʪʬʦʨʤʠʥ 125 33,0 

ʄʝʪʬʦʨʤʠʥ+ʠʥʩʫʣʠʥ 7 1,8 

ʇʉʄ+ʠʥʩʫʣʠʥ 9 2,4 

ʇʉʄ+ʤʝʪʬʦʨʤʠʥ+ʠʥʩʫʣʠʥ 4 1,1 

ʀʥʩʫʣʠʥ (ʤʦʥʦʪʝʨʘʧʠʷ) 58 15,3 

ʀʥʘʷ ʩʘʭʘʨʦʩʥʠʞʘʶʱʘʷ ʪʝʨʘʧʠʷ 7 1,8 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʉɼ2 ʩʨʝʜʠ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʘʮʠʝʥʪʦʚ, ʦʪʷʛʦʱʝʥʥʫʶ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ2 ʠʤʝʣʠ 154 

ʯʝʣʦʚʝʢ (30,8%), ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʩ ʉɼ2 44 ʤʫʞʯʠʥʳ ʠʤʝʣʠ ʦʪʷʛʦʱʝʥʥʫʶ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ (32,4%), ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʩ ʉɼ2 ʫ 110 ʞʝʥʱʠʥ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʧʦ ʉɼ2 ʙʳʣʘ ʦʪʷʛʦʱʝʥʘ (30,2%) (ʈʠʩʫʥʦʢ 3).  

ʏʘʩʪʦʪʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʧʦ ʉɼ2 ʚ ʛʨʫʧʧʘʭ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ ʥʝ ʦʪʣʠʯʘʣʘʩʴ (ʈ=0,647). 



тл 
 

 
 

 

ʈʠʩʫʥʦʢ 3 - ʏʘʩʪʦʪʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʧʦ ʉɼ2. 

ʇʨʠʤʝʯʘʥʠʝ: *ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ ʥʝ ʜʦʩʪʦʚʝʨʥʳ 

(ʈ=0,647). 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʨʦʜʩʪʚʘ ʚʳʷʚʣʝʥʦ (ʊʘʙʣʠʮʘ 5), ʯʪʦ ʚ ʙʦʣʴʰʝʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ʉɼ2 ʚʩʪʨʝʯʘʝʪʩʷ ʫ 

ʤʘʪʝʨʝʡ ʠ ʨʦʜʥʳʭ ʩʝʩʪʝʨ (17,5% ʠ 18,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʧʦ ʩʝʤʝʡʥʦʤʫ ʘʥʘʤʥʝʟʫ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʥʘʣʠʯʠʝʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ ʧʦ ʉɼ2 ʠ ʀʄʊ (r=0,133, ʈ=0,0180). ɺ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ ʧʦ ʉɼ2 ʀʄʊ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʧʦ ʉɼ2 (30,5 (27,3; 33,3) 

ʢʛ/ʤ2 ʠ 29,0 (26,2; 32,1) ʢʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0182). 

ʋʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʥʘʣʠʯʠʝʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ ʧʦ ʉɼ2 ʠ ʚʦʟʨʘʩʪʦʤ ʜʝʙʶʪʘ ʟʘʙʦʣʝʚʘʥʠʷ (r=-

0,2973, ʈ<0,0001). ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ ʧʦ ʉɼ2 

ʟʘʙʦʣʝʚʘʥʠʝ ʤʘʥʠʬʝʩʪʠʨʦʚʘʣʦ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ 

ʙʝʟ ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʧʦ ʉɼ2 (50,0 (44,0; 56,0) ʣʝʪ ʠ 57,0 (51,3; 63,0) 

ʢʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ<0,0001). 

30,8%

32,4%

30,2%*

29,0%

29,5%

30,0%

30,5%

31,0%

31,5%

32,0%

32,5%

33,0%
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ʊʘʙʣʠʮʘ 5 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ 

ʆʪʷʛʦʱʝʥʥʘʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ  

ʧʦ ʉɼ2 

ʇʘʮʠʝʥʪʳ ʩ ʉɼ2, N=154, ʘʙʩ. (%)  ɺʩʝʛʦ ʈ 

ʄʫʞʯʠʥʳ, 

(n=44) 

ɾʝʥʱʠʥʳ  

(n=110) 

ʆʪʝʮ 2 (4,5) 7 (6,4)  9 (5,8) 0,657 

ʄʘʪʴ 7 (15,9)  20 (18,2) 27 (17,5) 0,076 

ʈʦʜʥʘʷ ʩʝʩʪʨʘ 5 (11,4) 24 (21,8) 29 (18,8) 0,119 

ʈʦʜʥʦʡ ʙʨʘʪ 1 (2,3) 6 (8,4) 7 (4,5) 0,361 

ɼʨʫʛʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ  

ʩʦ ʩʪʦʨʦʥʳ ʦʪʮʘ 

1 (2,3) 4 (3,6) 5 (3,2) 0,656 

ɼʨʫʛʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ  

ʩʦ ʩʪʦʨʦʥʳ ʤʘʪʝʨʠ 

1 (2,3) 7 (3,6) 8 (5,2) 0,265 

ɹʝʟ ʫʢʘʟʘʥʠʷ ʩʪʝʧʝʥʠ 

ʨʦʜʩʪʚʘ 

26 (59,1) 56 (50,9) 82 (53,2) - 

 

ɺʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʘʣʠʯʠ ̫ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʧʦ ʉɼ2 ʠ ʫʨʦʚʥʝʤ ʉ-ʧʝʧʪʠʜʘ ʢʨʦʚʠ (r=-0,231, ʈ=0,0010). ɺ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ ʧʦ ʉɼ2 ʧʦʢʘʟʘʪʝʣʴ ʉ-ʧʝʧʪʠʜʘ ʢʨʦʚʠ 

ʙʳʣ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʧʦ ʉɼ2 

(1,83 (0,90; 2,60) ʥʛ/ʤʣ ʠ 2,41 (1,64; 3,10) ʢʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0011). 

ʋʩʪʘʥʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ ʧʦ ʉɼ2 ʠ ɻɹ (r=-0,1162, ʈ=0,0393), ʎɺɿ (r=-

0,1400, ʈ=0,0129). 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʛʣʠʢʝʤʠʷ ʢʘʢ 

ʥʘʪʦʱʘʢ, ʪʘʢ ʠ ʧʦʩʣʝ ʝʜʳ ʧʨʝʚʳʰʘʣʘ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʊʘʙʣʠʮʘ 6), ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʘʪʦʛʝʥʝʟʦʤ ʉɼ2 ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʠʘʛʥʦʟ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ.  

 

 

 

 



тн 
 

 
 

ʊʘʙʣʠʮʘ 6 - ʇʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʇʦʢʘʟʘʪʝʣʴ (ʨʝʬʝʨʝʥʩʥʦʝ ʟʥʘʯʝʥʠʝ) ʇʘʮʠʝʥʪʳ ʩ ʉɼ2 (N=440) 

Me (25; 75 ʧʝʨʮʝʥʪʠʣʴ) 

ɻʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ, ʤʤʦʣʴ/ʣ (<5,6 ʤʤʦʣʴ/ʣ) 7,0 (6,0; 8,3) 

ɻʣʠʢʝʤʠʷ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ, ʤʤʦʣʴ/ʣ (<7,8 ʤʤʦʣʴ/ʣ) 9,5 (8,2; 10,6) 

ɻʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, % (ʜʦ 6%) 7,2 (6,9; 7,6) 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʦʞʠʨʝʥʠʷ (ʊʘʙʣʠʮʘ 7). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ II ʩʪ. ʠ 

ʙʦʣʝʝ ʪʦʱʘʢʦʚʘʷ ʛʣʠʢʝʤʠʷ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ (7,3 ʤʤʦʣʴ/ʣ ʠ 7,1 ʤʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0381) ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪ. (7,3 ʤʤʦʣʴ/ʣ ʠ 6,8 ʤʤʦʣʴ/ʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0044). 

ʇʘʮʠʝʥʪʳ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪ. ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ 

ʫʨʦʚʥʶ ʪʦʱʘʢʦʚʦʡ ʛʣʠʢʝʤʠʠ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʣʠʢʝʤʠʠ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʀʄʊ.  

ɻʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ ʙʳʣ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ 

II ʩʪ. ʠ ʙʦʣʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʉɼ2 ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (7,3% 

ʠ 7,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,0026) ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ 

ʦʞʠʨʝʥʠʝʤ I ʩʪ. (7,3% ʠ 7,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0128). 

ʇʘʮʠʝʥʪʳ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪ. ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ 

ʫʨʦʚʥʶ HbA1c ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. 

 

 

 

 

 

 



то 
 

 
 

ʊʘʙʣʠʮʘ 7 - ʇʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ 

ʇʦʢʘʟʘʪʝʣʴ 

(ʨʝʬʝʨʝʥʩʥʦʝ ʟʥʘʯʝʥʠʝ) 

ʀʄʊ, ʢʛ/ʤ2 ʇʘʮʠʝʥʪʳ ʩ ʉɼ2 (N=440) 

Me (25; 75 ʧʝʨʮʝʥʪʠʣʴ) 

P 

ɻʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ, ʤʤʦʣʴ/ʣ 

(<5,6 ʤʤʦʣʴ/ʣ) 

<25,0  7,1 (5,8; 7,4)  0,8680* 

25,0-34,9  6,8 (5,8; 8,1)  0,00440 

Ó35,0 7,3 (6,4; 8,9)  0,0381+ 

ɻʣʠʢʝʤʠʷ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ, ʤʤʦʣʴ/ʣ 

(<7,8 ʤʤʦʣʴ/ʣ) 

<25,0  9,2 (7,8; 10,2)  0,4078* 

25,0-34,9  9,3 (8,2; 10,7)  0,31680 

Ó35,0 10,3 (8,4; 10,9)  0,1066+ 

ɻʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, % 

(ʜʦ 6%) 

<25,0  7,1 (6,8-7,4)  0,0986* 

25,0-34,9  7,2 (6,9; 7,6)  0,01280 

Ó35,0 7,3 (7,1-7,8)  0,0026+ 

ʇʨʠʤʝʯʘʥʠʝ: ʈ* - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 

(ʀʄʊ<25 ʢʛ/ʤ2) ʠ ʛʨʫʧʧʦʡ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪʝʧ. (ʀʄʊ 25,0-34,9 ʢʛ/ʤ2); 

ʈ0 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I 

ʩʪʝʧ. (ʀʄʊ 25,0-34,9 ʢʛ/ʤ2) ʠ ʛʨʫʧʧʦʡ ʩ ʦʞʠʨʝʥʠʝʤ II ʩʪʝʧ. ʠ ʚʳʰʝ (ʀʄʊÓ35 ʢʛ/ʤ2); 

ʈ+ - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʀʄʊ<25 ʢʛ/ʤ2) 

ʠ ʛʨʫʧʧʦʡ ʩ ʦʞʠʨʝʥʠʝʤ II ʩʪʝʧ. ʠ ʚʳʰʝ (ʀʄʊÓ35 ʢʛ/ʤ2). 

 

ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ, ʯʪʦ ʫ 

ʙʦʣʴʥʳʭ ʉɼ2 ʩʦʜʝʨʞʘʥʠʝ ʆʍʉ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, P=0,0007 

(ʊʘʙʣʠʮʘ 8) ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʮʝʣʝʚʦʤʫ ʫʨʦʚʥʶ ʜʣʷ ʙʦʣʴʥʳʭ ʉɼ2 - 4,5 

ʤʤʦʣʴ/ʣ.  

 

ʊʘʙʣʠʮʘ 8 - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 

ʎʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʝ/  

ʜʣʷ ʙʦʣʴʥʳʭ ʉɼ) 

ʆʩʥʦʚʥʘʷ 

ʛʨʫʧʧʘ (N=365) 

Me (25; 75) 

ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʷ (N=293) 

Me (25; 75) 

ʈ 

ʆʍʉ, ʤʤʦʣʴ/ʣ 

(Ò5,5/<4,5) 

5,6 

(4,8; 6,2) 

5,2 

(4,8; 5,7) 

0,0007 

 



тп 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8 

ʊɻ, ʤʤʦʣʴ/ʣ 

(Ò1,7/<1,7) 

1,6 

(1,1; 2,1) 

1,4 

(1,1; 2,1) 

0,1894 

ʃʇɺʇ, ʤʤʦʣʴ/ʣ 

(ʞʝʥ.>1,2; ʤʫʞ.>1,0 

/ʞʝʥ.>1,3; ʤʫʞ.>1,0) 

1,16 (0,90; 1,34) 

ʄ 1,10 (0,88; 1,50) 

ɾ 1,10 (0,88; 1,34) 

1,15 (0,90; 1,34) 

ʄ 1,13 (0,99; 1,30) 

ɾ 1,18 (0,90; 1,35) 

0,5259 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ 

(Ò3,5/<2,5) 

3,17 

(2,20; 4,19) 

3,35 

(2,40; 3,87) 

0,3124 

 ʇʨʠʤʝʯʘʥʠʝ: ʈ - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ ʠ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

 

ʋʨʦʚʝʥʴ ʊɻ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʥʘʠʙʦʣʝʝ ʘʪʝʨʦʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʣʠʧʠʜʦʚ (ʃʇʅʇ) ʧʨʝʚʳʰʘʣʦ ʮʝʣʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʙʦʣʴʥʳʭ ʉɼ2. ʄʝʜʠʘʥʘ ʃʇɺʇ ʫ ʧʘʮʠʝʥʪʦʚ ʉɼ2 ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʮʝʣʝʚʦʤʫ ʫʨʦʚʥʶ ʜʣʷ ʙʦʣʴʥʳʭ ʉɼ2. ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 

ʧʦʢʘʟʘʪʝʣʠ ʆʍʉ, ʊɻ ʠ ʃʇʅʇ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʮʝʣʝʚʳʭ, ʤʝʜʠʘʥʘ ʃʇɺʇ ʫ ʞʝʥʱʠʥ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʮʝʣʝʚʦʤʫ ʫʨʦʚʥʶ ʜʣʷ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʞʛʨʫʧʧʦʚʦʡ ʘʥʘʣʠʟ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʜʠʘʥʘ ʃʇɺʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪʝʧ. ï 1,21 ʠ 1,10 

ʤʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0030 (ʊʘʙʣʠʮʘ 9).  

 

ʊʘʙʣʠʮʘ 9 - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 

ʎʝʣʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

(ʦʙʱʝʧʦʧʫʣʷʮʠ-

ʦʥʥr ʡ/ʉɼ2) 

ʀʄʊ,  

ʢʛ/ʤ2 

ʆʩʥʦʚʥʘʷ 

ʛʨʫʧʧʘ 

Me (25; 75) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

Me (25; 75) 

ʈ1 ʈ2 

ʆʍʉ, ʤʤʦʣʴ/ʣ 

(Ò5,5/<4,5) 

<25,0  6,1 (4,7; 6,7) 5,1 (4,8; 5,8) 0,1123* 0,5548* 

25,0-24,9  5,5 (4,7; 6,1) 5,2 (4,7; 5,7) 0,06150 0,44340 

Ó35,0 5,8 (5,2; 6,4) 5,2 (4,8; 6,1) 0,8259+ 0,2671+ 

ʊɻ, ʤʤʦʣʴ/ʣ 

(Ò1,7/<1,7) 

<25,0  1,50  

(0,91; 2,05) 

1,32  

(0,98; 2,05) 

0,8760* 0,5451* 



тр 
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25,0-34,9  1,45  

(1,10; 2,00) 

1,42  

(1,10; 2,10) 

0,06720 0,46930 

Ó35,0 1,84  

(1,21; 2,20) 

1,36  

(1,20; 2,17) 

0,2210+ 0,3431+ 

ʃʇɺʇ, ʤʤʦʣʴ/ʣ 

(ʞ.>1,2; ʤ.>1,0/  

ʞ.>1,3; ʤ.>1,0) 

<25,0  1,21 

(1,10; 1,51) 

1,19 

(0,90; 1,45) 

0,0030* 0,4270* 

25,0-34,9  1,10  

(0,88; 1,3) 

1,16 

(0,90; 1,30) 

0,27540 0,67480 

Ó35,0 1,17  

(0,87; 1,42) 

1,15  

(0,89; 1,29) 

0,1182+ 0,4487+ 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ 

(Ò3,5/<2,5) 

<25,0  3,46  

(2,30; 5,06) 

3,44  

(2,67; 3,84) 

0,0062* 0,3031* 

25,0-34,9  3,04  

(2,10; 3,80) 

3,33  

(2,30; 3,90) 

0,02050 0,78630 

Ó35,0 3,25  

(2,55; 4,60) 

3,20  

(2,40; 4,28) 

0,3245+ 0,7702+ 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1- ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ; ʈ2 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ; ʈ*- ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ (ʀʄʊ<25 ʢʛ/ʤ2) ʠ ʛʨʫʧʧʦʡ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪʝʧ. (ʀʄʊ 25,0-34,9 

ʢʛ/ʤ2); ʈ0- ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I 

ʩʪʝʧ. (ʀʄʊ 25,0-34,9 ʢʛ/ʤ2) ʠ ʛʨʫʧʧʦʡ ʩ ʦʞʠʨʝʥʠʝʤ II ʩʪʝʧ. ʠ ʚʳʰʝ (ʀʄʊÓ35 ʢʛ/ʤ2); ʈ+- 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʀʄʊ<25 ʢʛ/ʤ2) ʠ ʛʨʫʧʧʦʡ ʩ 

ʦʞʠʨʝʥʠʝʤ II ʩʪʝʧ. ʠ ʚʳʰʝ (ʀʄʊÓ35 ʢʛ/ʤ2). 

 

ʇʦʢʘʟʘʪʝʣʠ ʃʇʅʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʙʳʣʠ ʪʘʢʞʝ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I 

ʩʪʝʧ. (3,46 ʠ 3,04 ʤʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0062), ʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ 

II ʩʪʝʧ. ʠ ʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴ ʃʇʅʇ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ 

ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪʝʧ. (3,25 ʤʤʦʣʴ/ʣ ʠ 3,04 ʤʤʦʣʴ/ʣ, ʈ=0,0205).  

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʢʨʦ- 

ʠ ʤʘʢʨʦʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ (ɼʇ), 



тс 
 

 
 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚ 41,6% ʩʣʫʯʘʝʚ. ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʨʝʪʠʥʦʧʘʪʠʷ (ɼʈ) ʫʩʪʘʥʦʚʣʝʥʘ ʫ 

37,1% ʙʦʣʴʥʳʭ, ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ - ʫ 24,1% (ʈʠʩʫʥʦʢ 4). ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʉɼ2 ʩʦʧʫʪʩʪʚʦʚʘʣʘ ɻɹ (68,3%).  

 

 

ʈʠʩʫʥʦʢ 4 - ʏʘʩʪʦʪʘ ʭʨʦʥʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʉɼ2. 

 

ʉʦʛʣʘʩʥʦ ʨʘʩʩʯʠʪʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʉʂʌ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠʤʝʣʠ ʍɹʇ ʉ2 ʩʪʘʜʠʠ - 127 ʯʝʣʦʚʝʢ (47,6%), 

ʦʢʦʣʦ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʍɹʇ ʉ3ʘ ʩʪʘʜʠʠ - 79 ʯʝʣʦʚʝʢ (29,6%) (ʊʘʙʣʠʮʘ 10). 

 

ʊʘʙʣʠʮʘ 10 - ɺʳʜʝʣʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʦʯʝʢ (ʍɹʇ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʉʂʌ (ʤʣ/ʤʠʥ/1,73ʤĮ) ʇʘʮʠʝʥʪʳ ʩ ʉɼ2, N=267 

ɸʙʩ. %  

ɺʳʩʦʢʘʷ ʠʣʠ ʦʧʪʠʤʘʣʴʥʘʷ (ʉ1) >90 47  17,7 

ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ (ʉ2) 60-89 127  47,6 

ʋʤʝʨʝʥʥʦ ʩʥʠʞʝʥʘ (ʉ3ʘ) 45-59 79  29,6 

ʉʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʘ (ʉ3ʙ) 30-44 12  4,5 

ʈʝʟʢʦ ʩʥʠʞʝʥʘ (ʉ4) 15-29 1  0,3 

ʊʝʨʤʠʥʘʣʴʥʘʷ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʉ5) <15 1 0,3 
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тт 
 

 
 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʣʠʥʠʢʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʉɼ2 ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʩʚʷʟʠ ʦʪʨʘʞʘʶʪ 

ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʙʶʪʘ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ 

ʉɼ2.   

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʉɼ2 ʫʨʦʚʝʥʴ ʉ-ʧʝʧʪʠʜʘ ʩʥʠʞʘʝʪʩʷ r=-0,2942 

(ʈ<0,0001), ʧʘʜʘʝʪ ʉʂʌ r=-0,1852 (ʈ=0,0056), ʯʘʱʝ ʨʘʟʚʠʚʘʝʪʩʷ ɼʈ r=0,493 

(ʈ<0,0001), ʥʝʬʨʦʧʘʪʠʷ 0,462 (ʈ<0,0001), ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ r=0,3345 (ʈ<0,0001), 

ʀɹʉ r=0,2075 (ʈ=0,0002), ʇʀʂʉ r=0,1360 (ʈ=0,0157), MACE r=0,1219 (ʈ=0,0306). 

ʅʝ ʚʳʷʚʣʝʥʦ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʎɺɿ ʠ ʆʅʄʂ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʠʘʙʝʪʘ. 

 ʇʦʜʪʚʝʨʞʜʘʝʪʩʷ ʯʘʩʪʦʝ ʩʦʯʝʪʘʥʠʝ ʤʠʢʨʦʘʥʛʠʦʧʘʪʠʡ: ɼʈ ʩʦʯʝʪʘʝʪʩʷ ʩ ɼʅ 

r=0,76 (ʈ=0,0000), ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʧʦʣʠʥʝʡʨʦʧʘʪʠʝʡ r=0,67 (ʈ=0,0000), ʘ ɼʅ ʩ ɼʇ 

r=0,61 (ʈ=0,0000). ʋʩʪʘʥʦʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʫʨʦʚʥʷ ʉ-ʧʝʧʪʠʜʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ɼʈ r=-0,1901 (ʈ=0,007), ɼʅ r=-0,1705 (ʈ=0,0158), ɼʇ r= -0,1876 

(ʈ=0,0078).  

ʋʩʪʘʥʦʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ r=-0,1870 (ʈ=0,008) ʤʝʞʜʫ 

ʩʦʜʝʨʞʘʥʠʝʤ ʃʇʅʇ ʠ ʉʂʌ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʨʦʣʴ 

ʜʠʩʣʠʧʠʜʝʤʠʠ ʚ ʨʘʟʚʠʪʠʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ.  

ʏʝʤ ʚʳʰʝ ʀʄʊ, ʪʝʤ ʤʦʣʦʞʝ ʚʦʟʨʘʩʪ ʜʝʙʶʪʘ ʉɼ2 r=-0,2005 (ʈ=0,0044), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʣʠ ʦʞʠʨʝʥʠʷ, ʢʘʢ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʉɼ2. ʀʄʊ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʯʘʩʪʦʪʦʡ ɻɹ r=0,2217 (ʈ=0,0001), ʚʟʘʠʤʦʩʚʷʟʠ ʀʄʊ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ 

ʥʝ ʙʳʣʦ. 

ʏʝʤ ʤʦʣʦʞʝ ʚʦʟʨʘʩʪ ʙʦʣʴʥʦʛʦ, ʪʝʤ ʨʝʞʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʀɹʉ r=0,4328 

(ʈ<0,0001). ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʀɹʉ ʩ ʥʘʣʠʯʠʝʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʨʝʪʠʥʦʧʘʪʠʠ (r=1677, ʈ=0,0028), ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ (r=0,1734, ʈ=0,002), 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ  r=0,1630 (ʈ=0,0037), ʎɺɿ r=0,4968 (ʈ<0,0001) ʠ 

ʥʘʣʠʯʠʝʤ ʍɹʇ r=0,1416 (ʈ=0,035), ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʦʣʴ ɸɻ ʠ ʍɹʇ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʀɹʉ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. 



ту 
 

 
 

 ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʟʠʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ r=0,1226 

(ʈ=0,0295), ʚʦʟʨʘʩʪʦʤ ʜʝʙʶʪʘ ʉɼ2 r=0,2133 (ʈ=0,0024) ʩ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɻɹ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ. ʇʨʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʧʦʣʠʥʝʡʨʦʧʘʪʠʠ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʎɺɿ 

r=0,3216 (ʈ<0,0001), ʥʦ ʨʝʞʝ ʇʀʂʉ r=-0,1126 (ʈ=0,0457), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ. ɺʳʷʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ɼʈ ʠ 

ʎɺɿ r=-0,2307 (ʈ<0,0001), ʧʦʣʦʞʠʪʝʣʴʥʘʷ ï ʩ ɻɹ r=0,1290 (ʈ=0,0220). ʉ ʚʦʟʨʘʩʪʦʤ 

ʫ ʙʦʣʴʥʳʭ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʀɹʉ r=0,4328 (ʈ<0,0001), ɻɹ r=0,1226 (ʈ=0,0295), 

ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ r=0,5 (ʈ=0,04), ʎɺɿ r=0,3282 (ʈ<0,001).  

ɺʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʘʩʩʳ ʪʝʣʘ ʩ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ɻɹ, 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ. ʇʨʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ 

ʬʫʥʢʮʠʷ ɓ-ʢʣʝʪʦʢ ʥʘʨʫʰʝʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʉ-ʧʝʧʪʠʜʘ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ɼʈ ʩ ʩʦʜʝʨʞʘʥʠʝʤ HbA1ʩ r=0,1633 

(ʈ=0,0153) ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʛʣʠʢʝʤʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʨʝʪʠʥʦʧʘʪʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʃʇʅʇ ʠ ʉʂʌ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʯʘʩʪʠʝ ʜʠʩʣʠʧʠʜʝʤʠʠ 

ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʍɹʇ ʠ ɼʅ, ʵʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʀ.ɺ. ʄʦʨʫʛʦʚʦʡ (2006). 

ʅʘʡʜʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʯʘʩʪʦʪʳ ʩʦʯʝʪʘʥʠʷ ɼʈ ʠ ɼʅ r=0,35 ʩ ɼʇ 

ʚʦʟʤʦʞʥʦ ʠʤʝʶʪ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺʳʷʚʣʝʥʳ ʨʘʥʝʝ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ ɼʇ ʠ ʚʳʷʚʣʷʝʤʦʩʪʠ ʎɺɿ, ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʣʠʷʥʠʠ ʥʝʡʨʦʧʘʪʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʢʨʦʘʥʛʠʦʧʘʪʠʡ.  

ɸʪʝʨʦʩʢʣʝʨʦʟ ʧʨʠ ʉɼ2 ʥʦʩʠʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ: ʀɹʉ 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʎɺɿ r=0,29 (ʈ=0,01), ɻɹ r=0,28 (ʈ=0,03), ʘ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʬʘʨʢʪʫ ʤʠʦʢʘʨʜʘ r=0,1630 (ʈ=0,0037). ʋʨʦʚʝʥʴ 

ʛʣʠʢʦʛʝʤʦʛʣʦʙʠʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ɼʈ r=0,1633 (ʈ=0,0153). 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʉɼ2 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʷʚʣʷʝʪʩʷ 

ʢʘʢ ʩʣʫʯʘʠ ʉɼ2 ʫ ʤʘʪʝʨʝʡ ʠ ʨʦʜʥʳʭ ʩʝʩʪʝʨ (17,5% ʠ 18,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ 

ʥʘʣʠʯʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʧʦ ʉɼ2 ʟʘʙʦʣʝʚʘʥʠʝ ʤʘʥʠʬʝʩʪʠʨʫʝʪ 



тф 
 

 
 

ʨʘʥʴʰʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʀʄʊ ʠ ʩʥʠʞʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʠʥʩʫʣʠʥ-

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʣʝʪʦʢ.   

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʦʞʠʨʝʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ II ʩʪ. ʠ ʙʦʣʝʝ 

ʪʦʱʘʢʦʚʘʷ ʛʣʠʢʝʤʠʷ ʠ HbA1c ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪ. ʇʨʠ ʵʪʦʤ ʧʘʮʠʝʥʪʳ ʩ 

ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ I ʩʪ. ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʫʨʦʚʥʶ ʪʦʱʘʢʦʚʦʡ 

ʛʣʠʢʝʤʠʠ ʠ HbA1c ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ.  

 

3.2 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʩ ʨʠʩʢʦʤ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʚ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʚ ʵʪʥʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ ʨʫʩʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 11. ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʤʠʥʦʨʥʳʭ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ 

GRIN2B rs1805476 ʠ GRIA1 rs2195450.  

 

ʊʘʙʣʠʮʘ 11 - ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʣʠʮ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʨʫʩʩʢʠʝ) 

ɻʝʥ,  

SNP 

ɸʣʣʝʣʠ ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P  

PFDR 

OR 

(95% CI) 

ɻʝʥʳ ʮʠʪʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ 

CCL2  

rs1024611 

 

G  74 (24,18) 216 (30,68) 0,0582 

0,3493 

0,74 (0,54-1,01) 

A 232 (75,82) 488 (69,32) 1,39 (1,02-1,89) 

N 153 352 - - 

CCL11  

rs16969415 

 

T  18 (4,97) 27 (6,14) 0,7852 

0,8231 

0,90 (0,43-1,89) 

C 344 (95,03) 413 (93,86) 1,25 (0,68-2,31) 

N 181 220 - - 

CCL17  

rs223828 

 

T  34 (10,18) 44 (10,95) 0,8052 

0,8231 

0,93 (0,51-1,68) 

C 300 (89,82) 358 (89,05) 1,08 (0,68-1,74) 

N 167 201 - - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 11 

CCL20 

rs6749704 

 

C  90 (31,47) 170 (27,69) 0,3655 

0,7490 

1,20 (0,81-1,76) 

T 196 (68,53) 444 (72,31) 0,83 (0,61-1,13) 

N 143 307 - - 

CCL5  

rs2107538 

 

T  93 (28,35) 166 (26,18) 0,6099 

0,8231 

0,91 (0,65-1,29) 

C 235 (71,65) 468 (73,82) 0,90 (0,67-1,21) 

N 164 317 - - 

CX3CR1 

rs3732378 

 

A  74 (22,16) 207 (23,79) 0,6369 

0,8231 

0,93 (0,67-1,27) 

G 260 (77,84) 663 (76,21) 1,10 (0,81-1,48) 

N 167 435 - - 

CCR5  

rs333 

D  23 (9,91) 24 (10,71) 0,7725 

0,8231 

0,91 (0,49-1,7) 

I 209 (90,09) 200 (89,29) 1,09 (0,60-1,96) 

N 116 112 - - 

LEPR 

rs1137100 

G  12 (27,27) 13 (21,67) 0,4577 

0,7490 

1,48 (0,53-4,13) 

ɸ 32 (72,73) 47 (78,33) 0,74 (0,30-1,82) 

N 22 30 - - 

ɻʝʥʳ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ 

GRIN2B 

rs7301328 

C  146 (39,25) 234 (41,94) 0,7815 

0,8231 

0,95 (0,68-1,33) 

G 226 (60,75) 324 (58,06) 1,12 (0,86-4,61) 

N 186 279 - - 

GRIN2B 

rs1805476 

A  121 (44,16) 251 (51,65) 0,0166 

0,1496 

0,62 (0,42-0,92) 

C 153 (55,84) 235 (48,35) 1,35 (1,00-1,82) 

N 137 243 - - 

GRIA1 

rs2195450 

T  73 (26,45) 92 (17,56) 0,0036 

0,0649 

1,93 (1,24-3,01) 

C 203 (73,55) 432 (82,44) 0,59 (0,42-0,84) 

N 138 262 - - 

ɻʝʥʳ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ 

TCF7L2 

rs7903146 

T 116 (34,12) 195 (30,47) 0,2702 

0,7490 

1,16 (0,89-1,52) 

C 224 (65,88) 445 (69,53) 0,85 (0,64-1,12) 

N 170 320   

LRP5 

rs3736228 

T 33 (14,1) 6 (9,68) 0,3552 

0,7490 

1,55 (0,61-3,96) 

C 201 (85,9) 56 (90,32) 0,65 (0,26-1,64) 

N 117 31 - - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 11 

ɻʝʥʳ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

PPARG2 

rs1801282 

G 52 (15,57) 134 (17,45) 0,4432 

0,7490 

0,87 (0,62-1,24) 

C 282 (84,43) 634 (82,55) 1,15 (0,81-1,63) 

N 167 384 - - 

ADIPOQ 

rs17366743 

C 22 (7,24) 2 (4,17) 0,4263 

0,7490 

1,85 (0,41-8,46) 

T 282 (92,76) 46 (95,83) 0,13 (0,03-0,56) 

N 152 24 - - 

MC4R 

rs17782313 

C 76 (23,46) 131 (20,03) 0,2908 

0,7490 

1,2 (0,85-1,69) 

T 248 (76,54) 523 (79,97) 0,82 (0,59-1,13) 

N 162 327 - - 

LPL  

rs320 

G 86 (25,44) 15 (24,19) 0,8231 

0,8231 

1,08 (0,56-2,08) 

T 252 (74,56) 47 (75,81) 0,94 (0,50-1,76) 

N 169 31 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʏʘʩʪʦʪʘ ʘʣʣʝʣʷ ɸ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIN2B rs1805476 ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʉɼ2 ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ (44,2% ʠ 51,7% ʩʦʦʪʚʝʩʪʚʝʥʥʦ, 

ʈ=0,0156). ʄʠʥʦʨʥʳʡ ʘʣʣʝʣʴ ʊ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIA1 rs2195450 

ʚʩʪʨʝʯʘʣʩʷ ʯʘʱʝ ʚ ʛʨʫʧʧʝ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ (26,5% ʠ 17,6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0036).  

ʈʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ G ʧʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʣʦʢʫʩʫ CCL2 

rs1024611 ʥʦʩʠʣʠ ʭʘʨʘʢʪʝʨ ʪʝʥʜʝʥʮʠʠ ï ʦʥ ʨʝʞʝ ʚʳʷʚʣʷʣʩʷ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʉɼ2 

(24,2%), ʯʝʤ ʩʨʝʜʠ ʟʜʦʨʦʚʳʭ (30,7%, ʈ=0,0582). 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʫʪʨʘʯʠʚʘʣʘʩʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʚ ʵʪʥʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ ʪʘʪʘʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 12. ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʤʠʥʦʨʥʳʭ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ 
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ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ. ʏʘʩʪʦʪʘ ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ ɸ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ 

GRIN2B rs1805476 ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʉɼ2 ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ 

(42,4% ʠ 53,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=8,6ʭ10-5), ʜʘʞʝ ʧʦʩʣʝ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ.  

ʄʠʥʦʨʥʳʡ ʘʣʣʝʣʴ ʊ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRINA1 rs2195450 ʚʩʪʨʝʯʘʣʩʷ 

ʯʘʱʝ ʚ ʛʨʫʧʧʝ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ (25,6% ʠ 20,4% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0325). ʄʠʥʦʨʥʳʡ ʘʣʣʝʣʴ ʉ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIN2B 

rs7301328 ʚʳʷʚʣʝʥ ʩ ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 (38,1% ʠ 43,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈ=0,0253).  

ɿʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ G ʧʦ 

ʧʦʣʠʤʦʨʬʥʦʤʫ ʣʦʢʫʩʫ CCL2 rs1024611 ï ʦʥ ʨʝʞʝ ʚʳʷʚʣʷʣʩʷ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʉɼ2 

(24,3%), ʯʝʤ ʩʨʝʜʠ ʟʜʦʨʦʚʳʭ (30,4%, ʈ=0,0266).  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʵʪʠʭ ʨʘʟʣʠʯʠʡ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ. 

 

ʊʘʙʣʠʮʘ 12 - ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʣʠʮ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʪʘʨʳ) 

ɻʝʥ,  

SNP 

ɸʣʣʝʣʠ ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P  

PFDR 

OR 

(95% CI) 

ɻʝʥʳ ʮʠʪʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ 

CCL2  

rs1024611 

 

G  133 (24,27) 266 (30,37) 0,0266 

0,0683 

0,75 (0,58-0,97) 

A 415 (75,73) 610 (69,63) 1,36 (1,07-1,73) 

N 274 438 - - 

CCL11  

rs16969415 

 

T  34 (5,96) 42 (5,33) 0,5427 

0,6978 

1,16 (0,73-1,84) 

C 536 (94,04) 746 (94,67) 0,89 (0,56-1,41) 

N 285 394 - - 

CCL17  

rs223828 

 

T  65 (12,22) 114 (14,96) 0,2533 

0,3894 

0,82 (0,58-1,15) 

C 467 (87,78) 648 (85,04) 1,26 (0,91-1,75) 

N 266 381 - - 

CCL20 

rs6749704 

 

C  236 (41,26) 273 (27,74) 3,7ʭ10-7 

6,6ʭ10-6 

1,81 (1,44-2,28) 

T 336 (58,74) 711 (72,26) 0,55 (0,44-0,68) 

N 286 492 - - 



уо 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 12 

CCL5  

rs2107538 

 

T  142 (25,45) 239 (24,04) 0,6768 

0,7755 

1,06 (0,81-1,39) 

C 416 (74,55) 755 (75,96) 0,93 (0,73-1,18) 

N 279 497 - - 

CX3CR1 

rs3732378 

 

A  119 (21,64) 188 (19,14) 0,1864 

0,3356 

1,2 (0,91-1,58) 

G 431 (78,36) 794 (80,86) 0,86 (0,66-1,11) 

N 275 491 - - 

CCR5  

rs333 

D  55 (10,11) 23 (5,02) 0,0024 

0,0085 

2,24 (1,33-3,77) 

I 489 (89,89) 435 (94,98) 0,47 (0,28-0,78) 

N 272 229 - - 

LEPR 

rs1137100 

G  135 (31,25) 120 (28,04) 0,2812 

0,3894 

1,1 (0,87-1,62) 

ɸ 297 (68,75) 308 (71,96) 0,86 (0,64-1,15) 

N 216 214 - - 

ɻʝʥʳ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ 

GRIN2B 

rs7301328 

C  222 (38,14) 413 (43,11) 0,0253 

(0,0683) 

0,78 (0,63-0,97) 

G 360 (61,86) 545 (56,89) 1,23 (1,00-1,52) 

N 291 479 - - 

GRIN2B 

rs1805476 

A  233 (42,36) 487 (53,4) 8,6ʭ10-5 

0,0005 

0,65 (0,52-0,8) 

C 317 (57,64) 425 (46,6) 1,56 (1,26-1,93) 

N 275 456 - - 

GRIA1 

rs2195450 

T  151 (25,59) 193 (20,44) 0,0325 

0,0730 

1,3 (1,02-1,66) 

C 439 (74,41) 751 (79,56) 0,75 (0,59-0,95) 

N 295 472 - - 

ɻʝʥʳ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ 

TCF7L2 

rs7903146 

T 249 (42,35) 216 (30,08) 2,4ʭ10-5 

0,0002 

1,59 (1,28-1,97) 

C 339 (57,65) 502 (69,92) 0,59 (0,47-0,74) 

N 294 359 - - 

LRP5 

rs3736228 

T 61 (11,17) 46 (10,7) 0,8763 

0,8862 

1,03 (0,68-1,57) 

C 485 (88,83) 384 (89,3) 0,95 (0,64-1,43) 

N 273 215 - - 

 

 

 



уп 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 12 

ɻʝʥʳ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

PPARG2 

rs1801282 

G 88 (15,07) 143 (18,15) 0,1440 

0,2880 

0,81 (0,61-1,07) 

C 496 (84,93) 645 (81,85) 1,25 (0,94-1,67) 

N 292 394 - - 

ADIPOQ 

rs17366743 

C 30 (8,2) 12 (3,02) 0,0020 

0,0085 

3,04 (1,5-6,14) 

T 336 (91,8) 386 (96,98) 0,35 (0,18-0,69) 

N 183 199 - - 

MC4R 

rs17782313 

C 139 (25,65) 147 (22,69) 0,2610 

0,3894 

1,18 (0,88-1,57) 

T 403 (74,35) 501 (77,31) 0,85 (0,65-1,11) 

N 271 324 - - 

LPL  

rs320 

G 129 (24,16) 100 (23,81) 0,8862 

0,8862 

1,02 (0,76-1,37) 

T 405 (75,84) 320 (76,19) 0,98 (0,73-1,32) 

N 267 210 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ɺ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʪʘʪʘʨ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʘʤ 

ʤʠʥʦʨʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ CCL20 rs6749704, ʉʉR5 rs333, 

TCF7L2 rs7903146, ADIPOQ rs17366743, ʟʥʘʯʠʤʳʝ ʠ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʯʘʩʪʦʪʳ 

ʤʠʥʦʨʥʳʭ ʘʣʣʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʉɼ2 ʙʦʣʴʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ.  

ʄʠʥʦʨʥʳʡ ʘʣʣʝʣʴ ʊ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ TCF7L2 rs7903146 (OR=1,59), 

ʘʣʣʝʣʴ ʉ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ ADIPOQ rs17366743 (OR=3,04), ʘʣʣʝʣʴ ʉ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL20 rs6749704 (OR=1,81) ʠ ʘʣʣʝʣʴ D (OR=2,24) 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCR5 rs333 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʉɼ2 ʚ 

ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʪʘʪʘʨ. 

ʏʘʩʪʦʪʳ ʤʠʥʦʨʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ CCL20 rs6749704, 

TCF7L2 rs7903146, ADIPOQ rs17366743 ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʉɼ2 ʨʫʩʩʢʠʭ ʙʳʣʠ 

ʪʘʢʞʝ ʚʳʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʥʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. 



ур 
 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʨʫʩʩʢʠʭ ʠ ʪʘʪʘʨ ʚʳʷʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʪʠʧʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʯʘʩʪʦʪʘʭ ʘʣʣʝʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ (ʧʦ ʧʦʣʠʤʦʨʬʥʤr ʤʘʨʢʝʨʘʤ CCL2 rs1024611, 

CCL20 rs6749704, GRIA1 rs2195450, GRIN2B rs7301328, LEPR rs1137100, TCF7L2 

rs7903146, ADIPOQ rs17366743, PPARG rs1801282, MC4R rs17782313). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʉɼ2 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ ʨʫʩʩʢʠʭ ʠ ʪʘʪʘʨ ʧʦ ʧʨʠʥʮʠʧʫ ʤʝʪʘ-ʘʥʘʣʠʟʘ. 

 

3.3 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩ ʨʠʩʢʦʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 13. ʇʨʠ ʤʝʪʘ-ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ 

ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʵʬʬʝʢʪʦʤ. 

ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʧʨʝʦʙʣʘʜʘʣ ʛʝʥʦʪʠʧ ɸɸ (48,2%) ʠ ʘʣʣʝʣʴ ɸ (69,5%) ʧʦ 

ʤʘʨʢʝʨʫ CCL2 rs1024611. ʇʦ ʤʘʨʢʝʨʘʤ CCL11 rs16969415, CCL17 rs223828 ʠ 

CCL5 rs2107538 ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʙʳʣ ʛʝʥʦʪʠʧ ʉʉ (89,1%, 74,6% ʠ 55,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ ʉ (94,4%, 86,4% ʠ 75,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʦʪʥʦʰʝʥʠʠ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL20 rs6749704 ʧʨʝʦʙʣʘʜʘʣ ʛʝʥʦʪʠʧ ʊʊ (50,9%) ʠ ʘʣʣʝʣʴ 

ʊ (72,3%). ʇʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʭʝʤʦʢʠʥʦʚ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʙʳʣʠ ʛʝʥʦʪʠʧʳ CX3CR1 

rs3732378 GG (60,6%) ʠ CCR5 rs333 I/I (86,5%), ʘʣʣʝʣʠ G (78,7%) ʠ I (93,1%), 

ʩʦʦʪʚʝʩʪʚʝʥʥʦ. ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ LEPR 

rs1137100 ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʧʨʝʦʙʣʘʜʘʣ ʛʝʥʦʪʠʧ ɸɸ (51,6%) ʠ ʘʣʣʝʣʴ ɸ (72,8%).  

ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ 

ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ CCL2 rs1024611 ʠ CCL20 rs6749704, 

ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCR5 rs333 ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʇʦ ʤʘʨʢʝʨʫ CCL2 rs1024611 ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ ʛʝʥʦʪʠʧ ɸɸ (55,3% ʠ 48,2%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʘʣʣʝʣʴ ɸ (75,8% ʧʨʦʪʠʚ 69,5%). ɻʝʥʦʪʠʧ GG (3,8% ʠ 



ус 
 

 
 

9,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ G (24,2% ʠ 30,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ ʧʦ ʜʘʥʥʦʤʫ ʤʘʨʢʝʨʫ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ.  

ʇʦ ʣʦʢʫʩʫ CCL20 rs6749704 ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ ʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʛʝʥʦʪʠʧ ʉʉ (18,2% ʠ 6,4% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ ʉ (38,0% ʠ 27,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʊʘʙʣʠʮʘ 13 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʢʝʨʘʤ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P (PFDR) OR 

(95% CI) 

C
C

L
2 

rs
1

0
2

4
6

1
1 

 

GG  16 (3,75) 73 (9,24) 0,0004 

(0,0016) 

0,35 (0,20-0,62) 

AG 175 (40,98) 336 (42,53) 0,84 (0,66-1,07) 

AA 236 (55,27) 381 (48,23) 1,00 

G  207 (24,24) 482 (30,51) 0,0035 

(0,0142) 

0,74 (0,62-0,91) 

A 647 (75,76) 1098 (69,49) 1,35 (1,10-1,62) 

N 427 790 - - 

C
C

L
1

1 

rs
1

6
9

6
9

4
1

5 

 

TT  4 (0,86) 2 (0,33) 0,4300 

(0,4914) 

2,62 (0,48-14,36) 

TC 44 (9,44) 65 (10,59) 0,89 (0,59-1,33) 

CC 418 (89,70) 547 (89,09)  1,00 

T  52 (5,58) 69 (5,62) 0,7107 

(0,8122) 

1,08 (0,74-1,56) 

C 880 (94,42) 1159 (94,38) 0,93 (0,64-1,36) 

N 466 614 - - 

C
C

L
1

7 

rs
2

2
3

8
2

8 

 

TT  3 (0,69) 10 (1,72) 0,2100 

(0,3520) 

0,39 (0,11-1,41) 

CT 93 (21,48) 138 (23,71) 0,87 (0,64-1,17) 

CC 337 (77,83) 434 (74,57) 1,00 

T  99 (11,43) 158 (13,57) 0,2663 

(0,4261) 

0,85 (0,64-1,13) 

C 767 (88,57) 1006 (86,43) 1,18 (0,88-1,57) 

N 433 582 - - 

C
C

L
2

0
  

rs
6

7
4

9
7

0
4 

 

CC  78 (18,18) 51 (6,38) <0,0001 

(0,0007) 

3,44 (2,32-5,10) 

CT 170 (39,63) 341 (42,68) 1,12 (0,87-1,45) 

TT 181 (42,19) 407 (50,94) 1,00 

C  326 (38,00) 443 (27,72) 1,3ʭ10-6 

(1,1ʭ10-5) 

1,63 (1,31-1,92) 

T 532 (62,00) 1155 (72,28) 0,62 (0,67-0,83) 

N 429 799 - - 



ут 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 13 

C
C

L
5

  

rs
2

1
0

7
5

3
8 

 

TT  21 (4,74) 44 (5,41) 0,2800 

(0,3733) 

0,94 (0,55-1,63) 

CT 193 (43,57) 317 (38,94) 1,20 (0,95-1,53) 

CC 229 (51,69) 453 (55,65) 1,00 

T  235 (26,52) 405 (24,88) 0,9986 

(0,9986) 

1,00 (0,83-1,26) 

C 651 (73,48) 1223 (75,12) 1,00 (0,79-1,20) 

N 443 814 - - 

C
X

3
C

R
1 

rs
3

7
3

2
3

7
8 

 

AA  17 (3,85) 30 (3,24) 0,8500 

(0,8500) 

1,20 (0,65-2,21) 

GA 159 (35,97) 335 (36,18) 1,00 (0,79-1,27) 

GG 266 (60,18) 561 (60,58) 1,00 

A  193 (21,83) 395 (21,33) 0,4884 

(0,6512) 

1,08 (0,86-1,29) 

G 691 (78,17) 1457 (78,67) 0,93 (0,77-1,16) 

N 442 926 - - 

C
C

R
5

  

rs
3

3
3 

D/D  2 (0,52) 1 (0,29) 0,0850 

(0,2267) 

1,89 (0,17-20,97) 

I/D 74 (19,07) 45 (13,20) 1,55 (1,04-2,33) 

I/I  312 (80,41) 295 (86,51)  1,00 

D  78 (10,05) 47 (6,89) 0,0315 

(0,0840) 

1,55 (1,05-2,27) 

I 698 (89,95) 635 (93,11) 0,64 (0,44-0,95) 

N 388 341 - - 

L
E

P
R

  

rs
1

1
3

7
1

0
0 

GG  14 (5,88) 15 (6,15) 0,2200 

(0,3520) 

1,12 (0,52-2,43) 

Gɸ 119 (50,00) 103 (42,21) 1,39 (0,96-2,01) 

ɸɸ 105 (44,12) 126 (51,64) 1,00 

G  147 (30,88) 133 (27,25) 0,2123 

(0,4246) 

1,21 (0,89-1,61) 

ɸ 329 (69,12) 355 (72,75) 0,83 (0,62-1,12) 

N 238 244 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ/ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʨʝʮʝʧʪʦʨ ʭʝʤʦʢʠʥʘ 5 (CCR5 

rs333), ʚ ʚʳʙʦʨʢʝ ʙʦʣʴʥʳʭ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʯʘʱʝ ʚʳʷʚʣʷʣʩʷ 
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ʘʣʣʝʣʴ D (10,1% ʠ 6,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘʣʣʝʣʴ I (90,0% ʠ 93,1%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ï ʨʝʞʝ. 

ɼʘʥʥʳʝ ʨʘʟʣʠʯʠʷ, ʢʨʦʤʝ ʨʘʟʣʠʯʠʡ ʧʦ ʣʦʢʫʩʫ CCR5 rs333, ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ FDR ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ 

ʩʨʘʚʥʝʥʠʡ.  

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ CCL2 rs1024611 ʧʨʦʪʝʢʪʠʚʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ 

ʷʚʠʣʠʩʴ AG ʠ GG ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=0,75, 95% CI 0,60-0,95, 

PFDR=0,0238), GG ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=0,38, 95% CI 0,22-0,67, PFDR=0,0010).  

ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ (OR=0,72, 95% CI 0,59-

0,87, PFDR=0,0013) (ʊʘʙʣʠʮʘ 14). 

 

ʊʘʙʣʠʮʘ 14 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL2 rs1024611 ʩ ʉɼ2 

ʊʝʩʪ/ 

ʤʦʜʝʣʴ 

ʉɼ2 (N=427),  

n (%) 

ʂʦʥʪʨʦʣʴ (N=790),  

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ɼʦʤʠʥʘʥʪʥʘʷ 

AA 236 (55,3) 381 (48,2) 1,00 1575,7 0,0190  

(0,0238) AG ʠ GG 191 (44,7) 409 (51,8) 0,75 (0,60-0,95) 

ʈʝʮʝʩʩʠʚʥʘʷ 

AA ʠ AG 411 (96,2) 717 (90,8) 1,00 1567,5 0,0002 

(0,0010) GG 16 (3,8) 73 (9,2) 0,38 (0,22-0,67) 

ɸʜʜʠʪʠʚʥʘʷ - - 0,72 (0,59-0,87) 1569,9 0,0008  

(0,0013) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ; N - ʯʠʩʣʦ ʣʠʮ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ CCL20 rs6749704 (ʊʘʙʣʠʮʘ 15) ʛʝʥʦʪʠʧʘʤʠ 

ʨʠʩʢʘ ʷʚʠʣʠʩʴ ʊʉ ʠ ʉʉ ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=1,42, 95% CI 1,12-1,80, 

PFDR=0,0043), ʉʉ ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=3,26, 95% CI 2,24-4,74, PFDR=0,0002).  

ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ (OR=1,58, 95% CI 1,33-

1,89, PFDR=0,0002). 
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ʊʘʙʣʠʮʘ 15 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL20 rs6749704 ʩ ʉɼ2 

ʊʝʩʪ/ 

ʤʦʜʝʣʴ 

ʉɼ2 (N=429),  

n (%) 

ʂʦʥʪʨʦʣʴ N=799), 

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ɼʦʤʠʥʘʥʪʥʘʷ 

ʊʊ  181 (42,2) 407 (50,9) 1,00 1584,6 0,0034  

(0,0043) ʊʉ ʠ ʉʉ 248 (57,8) 392 (49,1) 1,42 (1,12-1,80) 

ʈʝʮʝʩʩʠʚʥʘʷ 

ʊʊ ʠ ʊʉ 351 (81,8) 748 (93,6) 1,00 1554,0 <0,0001  

(0,0002) ʉʉ 78 (18,2) 51 (6,4) 3,26 (2,24-4,74) 

ɸʜʜʠʪʠʚʥʘʷ - - 1,58 (1,33-1,89) 1566,8 <0,0001  

(0,0002) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ 

ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ. 

ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ CCL2 

rs1024611 ʠ CCL20 rs6749704, ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCR5 

rs333 ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʊʘʙʣʠʮʘ 16).  

 

ʊʘʙʣʠʮʘ 16 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʫ ʤʫʞʯʠʥ ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ɻʝʥ, 

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P (PFDR) OR 

(95% CI) 

C
C

L
2 

 

rs
1

0
2

4
6

1
1 

 

GG  3 (2,73) 45 (13,08) 0,0007 

(0,0028) 

0,16 (0,05-0,53) 

AG 43 (39,09) 147 (42,73) 0,69 (0,44-1,09) 

AA 64 (58,18) 152 (44,19) 1,00 

G  49 (22,27) 237 (34,45) 0,0010 

(0,0040) 

0,55 (0,40-0,80) 

A 171 (77,75) 451 (65,55) 1,82 (1,25-2,49) 

N 110 344 - - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 16 

C
C

L
1

1
  

rs
1

6
9

6
9

4
1

5 

 

TT  2 (1,71) 1 (0,27) 0,2100 

(0,3360) 

6,74 (0,60-75,11) 

TC 15 (12,82) 39 (10,34) 1,30 (0,69-2,45) 

CC 100 (85,47) 337 (89,39) 1,00 

T  19 (8,12) 41 (5,44) 0,0796 

(0,2122) 

1,73 (0,92-2,64) 

C 215(91,88) 713 (94,56) 0,58 (0,38-1,09) 

N 117 377 - - 

C
C

L
1

7
  

rs
2

2
3

8
2

8 

 

TT  0 7 (1,97) 0,1600 

(0,3200) 

- 

CT 25 (23,81) 84 (23,6) 0,99 (0,59-1,64) 

CC 80 (76,19) 265 (74,44) 1,00 

T  25 (11,9) 98 (13,76) 0,4095 

(0,5460) 

0,82 (0,53-1,32) 

C 185 (88,1) 614 (86,24) 1,22 (0,76-1,90) 

N 105 356 - - 

C
C

L
2

0
  

rs
6

7
4

9
7

0
4 

 

CC  21 (20,0) 33 (6,1) 0,0001 

(0,0008) 

4,39 (2,32-8,33) 

CT 44 (41,9) 232 (42,88) 1,31 (0,82-2,08) 

TT 40 (38,1) 276 (51,02) 1,00 

C  86 (40,95) 298 (27,54) 0,0002 

(0,0016) 

1,85 (1,37-2,53) 

T 124 (59,05) 784 (72,46) 0,54 (0,40-0,73) 

N 105 541 - - 

C
C

L
5

  

rs
2

1
0

7
5

3
8 

 

TT  2 (1,87) 20 (3,75) 0,2900 

0,3867 

0,55 (0,12-2,41) 

CT 50 (46,73) 213 (39,89) 1,28 (0,84-1,96) 

CC 55 (51,4) 301 (56,37) 1,00 

T  54 (25,23) 253 (23,69) 0,5752 

(0,5752) 

1,11 (0,79-1,61) 

C 160(74,77) 815 (76,31) 0,90 (0,62-1,26) 

N 107 534 - - 

C
X

3
C

R
1 

rs
3

7
3

2
3

7
8 

 

AA  6 (5,41) 15 (3,66) 0,6600 

(0,6600) 

1,56 (0,58-4,19) 

GA 42 (37,84) 149 (36,34) 1,10 (0,71-1,71) 

GG 63 (56,76) 246 (60) 1,00 

A 54 (24,32) 179 (21,83) 0,3224 

(0,5158) 

1,20 (0,81-1,64) 

G 168 (75,68) 641 (78,17) 0,83 (0,61-1,23) 

N 111 410 - - 

 

 



фм 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 16 

C
C

R
5 

rs
3

3
3 

D/D  0 0 0,0078 

(0,0208) 

- 

I/D 22 (22,00) 3 (6,00) 4,42 (1,25-15,27) 

I/I  78 (78,00) 47 (94,00) 1,00 

D  22 (11,00) 3 (3,00) 0,1777 

(0,3554) 

2,59 (1,49-17,92) 

I 178 (89,00) 97 (97,00) 0,39 (0,06-0,67) 

N 100 50 - - 

L
E

P
R

  

rs
1

1
3

7
1

0
0 

GG 3 (4,69) 5 (9,09) 0,6300 

(0,6600) 

0,48 (0,11-2,22) 

Gɸ 30 (46,88) 25 (45,45) 0,97 (0,46-2,04) 

ɸɸ 31 (48,44) 25 (45,45) 1,00 

G 36 (28,13) 35 (31,82) 0,4798 

(0,5483) 

0,81 (0,48-1,46) 

ɸ 92 (71,88) 75 (68,18) 1,24 (0,67-2,16) 

N 64 55 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ/ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʇʦ ʣʦʢʫʩʫ CCL2 rs1024611 ʜʣʷ ʤʫʞʯʠʥ ʩ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʩʨʘʚʥʝʥʠʷ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ ʛʝʥʦʪʠʧ ɸɸ (58,2% ʠ 44,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ 

ʘʣʣʝʣʴ ɸ (77,8% ʧʨʦʪʠʚ 65,6%). ʇʦ ʜʘʥʥʦʤʫ ʣʦʢʫʩʫ ʛʝʥʦʪʠʧ GG (2,7% ʠ 13,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ G (22,3% ʠ 34,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʤʫʞʯʠʥʘʤʠ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ.  

ʇʦ ʣʦʢʫʩʫ CCL20 rs6749704 ʩʨʝʜʠ ʤʫʞʯʠʥ ʩ ʉɼ2 ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʦ 

ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ ʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʛʝʥʦʪʠʧ ʉʉ (20,0% ʠ 6,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ ʉ (41,0% ʠ 27,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʨʝʮʝʧʪʦʨ ʭʝʤʦʢʠʥʘ 5 (CCR5 

rs333), ʚ ʚʳʙʦʨʢʝ ʙʦʣʴʥʳʭ ʉɼ2 ʤʫʞʯʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʯʘʱʝ 

ʚʳʷʚʣʷʣʩʷ ʛʝʥʦʪʠʧ I/D (22,0% ʠ 6,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʛʝʥʦʪʠʧ I/I (78,0% ʠ 

94,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ï ʨʝʞʝ. 

ɼʘʥʥʳʝ ʦʪʣʠʯʠʷ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ FDR ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. 



фн 
 

 
 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ CCL2 rs1024611 ʧʨʦʪʝʢʪʠʚʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʫ 

ʤʫʞʯʠʥ ʷʚʠʣʠʩʴ AG ʠ GG ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=0,57, 95% CI 0,37-0,88, 

PFDR=0,0125), GG ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=0,19, 95% CI 0,06-0,61, PFDR=0,0012).  

ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ (OR=0,55, 95% CI 0,39-

0,79, PFDR=0,0012) (ʊʘʙʣʠʮʘ 17). 

 

ʊʘʙʣʠʮʘ 17 - ɸʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL2 rs1024611 ʩ ʉɼ2 ʫ ʤʫʞʯʠʥ 

ʊʝʩʪ/ʤʦʜʝʣʴ ʉɼ2 (N=110), 

n (%) 

ʂʦʥʪʨʦʣʴ (N=344), 

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ɼʦʤʠʥʘʥʪʥʘʷ 

AA 64 (58,2) 152 (44,2) 1,00 500,2 0,0100  

(0,0125) AG ʠ GG 46 (41,8) 192 (55,8) 0,57 (0,37-0,88) 

ʈʝʮʝʩʩʠʚʥʘʷ 

AA ʠ AG 107 (97,3) 299 (86,9) 1,00 494,8 0,0005 

(0,0012) GG 3 (2,7) 45 (13,1) 0,19 (0,06-0,61) 

ɸʜʜʠʪʠʚʥʘʷ - - 0,55 (0,39-0,79) 495,1 0,0006  

(0,0012) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ɻʝʥʦʪʠʧʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʫ ʤʫʞʯʠʥ ʧʦ ʤʘʨʢʝʨʫ CCR5 rs333 ʷʚʠʣʩʷ D/I 

(OR=4,42, 95% CI 1,25-15,57, PFDR=0,0208). 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ CCL20 rs6749704 ʛʝʥʦʪʠʧʘʤʠ ʨʠʩʢʘ ʷʚʠʣʠʩʴ ʊʉ 

ʠ ʉʉ ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=1,69, 95% CI 1,10-2,60, PFDR=0,0188), ʉʉ ʚ 

ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=3,85, 95% CI 2,13-6,97, PFDR=0,0002).  ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ 

ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ (OR=1,87, 95% CI 1,36-2,56, PFDR=0,0002) 

(ʊʘʙʣʠʮʘ 18). 

 

 

 



фо 
 

 
 

ʊʘʙʣʠʮʘ 18 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL20 rs6749704 ʩ ʉɼ2 ʫ ʤʫʞʯʠʥ 

ʊʝʩʪ/ʤʦʜʝʣʴ ʉɼ2 (N=105), 

n (%) 

ʂʦʥʪʨʦʣʴ (N=541), 

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ɼʦʤʠʥʘʥʪʥʘʷ 

ʊʊ  40 (38,1) 276 (51,0) 1,00 571,5 0,0150  

(0,0188) ʊʉ ʠ ʉʉ 65 (61,9) 265 (49,0) 1,69 (1,10-2,60) 

ʈʝʮʝʩʩʠʚʥʘʷ 

ʊʊ ʠ ʊʉ 84 (80,0) 508 (93,9) 1,00 559,7 0̓,0001  

(0,0002) ʉʉ 21 (20,0) 33 (6,1) 3,85 (2,13-6,97) 

ɸʜʜʠʪʠʚʥʘʷ - - 1,87 (1,36-2,56) 562,6 0,0001  

(0,0002) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʪʦʣʴʢʦ ʧʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ CCL20 rs6749704 

(ʊʘʙʣʠʮʘ 19).  

ʇʦ ʣʦʢʫʩʫ CCL20 rs6749704 ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʉɼ2, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʨʝʜʠ 

ʤʫʞʯʠʥ ʩ ʉɼ2, ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ ʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʛʝʥʦʪʠʧ ʉʉ (17,6% ʠ 7,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ ʉ (37,0% ʠ 28,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  ɼʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ FDR ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ.  

ʊʘʙʣʠʮʘ 19 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʫ ʞʝʥʱʠʥ ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ɻʝʥ, 

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P (PFDR) OR 

(95% CI) 

C
C

L
2 

rs
1

0
2

4
6

1
1 

  

GG  13 (4,10) 28 (6,28) 0,3700 

(0,6560) 

 

0,62 (0,31-1,23) 

AG 132 (41,46) 189 (42,38) 0,93 (0,69-1,25) 

AA 172 (54,26) 229 (51,35) 1,00 

 



фп 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 19 

 
G  158 (24,92) 245 (27,47) 0,2708 

(0,5416) 

0,87 (0,68-1,10) 

A 476 (75,08) 647 (72,53) 1,15 (0,91-1,46) 

N 317 446 - - 

C
C

L
1

1
  

rs
1

6
9

6
9

4
1

5 

 

TT  2 (0,57) 1 (0,42) 0,5500 

(0,6857) 

1,32 (0,12-14,66) 

TC 29 (8,3) 26 (10,97) 0,74 (0,42-1,29) 

CC 318 (91,12) 210 (88,6) 1,00 

T  33 (4,73) 28 (5,9) 0,3871 

(0,5933) 

0,79 (0,48-1,28) 

C 665 (95,27) 446 (94,09) 1,27 (0,78-2,10) 

N 349 237 - - 

C
C

L
1

7
  

rs
2

2
3

8
2

8 

 

TT  3 (0,91) 3 (1,33) 0,6000 

(0,6857) 

0,66 (0,13-3,30) 

CT 68 (20,73) 54 (23,89) 0,83 (0,55-1,24) 

CC  257 (78,35) 169 (74,78) 1,00 

T  74 (11,28) 60 (13,27) 0,4450 

(0,5933) 

0,86 (0,6-1,24) 

C 582 (88,72) 392 (86,73) 1,16 (0,81-1,68) 

N 328 226 - - 

C
C

L
2

0
  

rs
6

7
4

9
7

0
4 

 

CC  57 (17,59) 18 (6,98) 0,0005 

(0,0040) 

2,94 (1,65-5,26) 

CT 126 (38,89) 109 (42,25) 1,07 (0,76-1,52) 

TT 141 (43,52) 131 (50,78) 1,00 

C  240 (37,04) 145 (28,1) 0,0011 

(0,0088) 

1,51 (1,14-1,83) 

T 408 (62,96) 371 (71,9) 0,66 (0,55-0,88) 

N 324 258 - - 

C
C

L
5

  

rs
2

1
0

7
5

3
8 

 

TT  19 (5,65) 24 (8,57) 0,2100 

(0,5600) 

0,69 (0,36-1,31) 

CT 143 (42,56) 104 (37,14) 1,20 (0,86-1,68) 

CC 174 (51,79) 152 (54,29) 1,00 

T  181 (26,93) 152 (27,14) 0,7064 

(0,8073) 

0,95 (0,76-1,25) 

C 491 (73,07) 408 (72,86) 1,05 (0,80-1,32) 

N 336 280 - - 

C
X

3
C

R
1 

rs
3

7
3

2
3

7
8 

 

AA  11 (3,32) 15 (2,91) 0,9300 

(0,9300) 

1,14 (0,51-2,53) 

GA 117 (35,35) 186 (36,05) 0,98 (0,73-1,31) 

GG 203 (61,33) 315 (61,05) 1,00 

 

 



фр 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 19 

 
A 139 (20,9) 216 (20,93) 0,8690 

(0,8690) 

1,02 (0,79-1,29) 

G 523 (79,0) 816 (79,07) 0,98 (0,77-1,26) 

N 331 516  - - 

C
C

R
5 
 

rs
3

3
3 

D/D  2 (0,69) 1 (0,34) 0,4100 

(0,6560) 

2,12 (0,91-23,51) 

I/D 52 (18,06) 42 (14,43) 1,31 (0,84-2,05) 

I/I  234 (81,25) 248 (85,22) 1,00 

D  56 (9,72) 44 (7,56) 0,1721 

(0,4589) 

1,35 (0,84-1,93) 

I 520 (90,28) 538 (92,44) 0,74 (0,52-1,19) 

N 288 291 - - 

L
E

P
R
  

rs
1

1
3

7
1

0
0 

GG 11(6,32) 10 (5,29) 0,1100 

(0,4400) 

1,50 (0,61-3,72) 

Gɸ 89 (51,15) 78 (41,27) 1,56 (1,02-2,39) 

ɸɸ 74 (42,53) 101 (53,44) 1,00 

G 237 (68,10) 280 (74,07) 0,0646 

(0,2584) 

1,39 (0,96-1,91) 

ɸ 111 (31,9) 98 (25,93) 0,72 (0,52-1,04) 

N 174 189 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ/ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ɻʝʥʦʪʠʧʘʤʠ ʨʠʩʢʘ ʷʚʠʣʠʩʴ ʉʉ ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=2,85, 95% CI 

1,63-4,97, PFDR=0,0003).  ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ 

ʤʦʜʝʣʠ (OR=1,46, 95% CI 1,15-1,86, PFDR=0,0032) (ʊʘʙʣʠʮʘ 20). 

 

ʊʘʙʣʠʮʘ 20 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL20 rs6749704 ʩ ʉɼ2 ʫ ʞʝʥʱʠʥ 

ʊʝʩʪ/ʤʦʜʝʣʴ ʉɼ2 

(N=324), 

n (%) 

ʂʦʥʪʨʦʣʴ 

(N=258), 

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ɼʦʤʠʥʘʥʪʥʘʷ 

ʊʊ  141 (43,5) 131 (50,8) 1,00 800,3 0,0810  

(0,1010) ʊʉ ʠ ʉʉ 183 (56,5) 127 (49,2) 1,34 (0,96-1,86) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 20 

ʈʝʮʝʩʩʠʚʥʘʷ 

ʊʊ ʠ ʊʉ 267 (82,4) 240 (93,0) 1,00 788,1 0,0001  

(0,0003) ʉʉ 57 (17,6) 18 (7,0) 2,85 (1,63-4,97) 

ɸʜʜʠʪʠʚʥʘʷ - - 1,46 (1,15-1,86) 793,7 0,0019  

(0,0032) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ʇʨʦʚʝʜʝʥʥʦʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʧʷʪʠ 

ʭʝʤʦʢʠʥʦʚ ʠ ʪʨʝʭ ʨʝʮʝʧʪʦʨʦʚ ʢ ʥʠʤ ʧʦʟʚʦʣʠʣʦ ʚʧʝʨʚʳʝ ʚʳʷʚʠʪʴ ʘʩʩʦʮʠʘʮʠʠ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʘ ʠʤʝʥʥʦ CCL2 rs1024611, CCL20 rs6749704, CCR5 rs333 ʩ 

ʉɼ2. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʠ ʘʩʩʦʮʠʘʮʠʠ ʨʝʘʣʠʟʫʪʁʩʷ ʯʝʨʝʟ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ CCL20 ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʉɼ2 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʙʝʟ ʜʠʘʙʝʪʘ ʧʦʚʳʰʝʥ, ʠ ʘʣʣʝʣʴ ʉ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ CCL20 ʚ ʢʨʦʚʠ [200, 311]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

CCL20 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʢʦʧʣʝʥʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, CCL5 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʭʝʤʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ 

ʤʘʢʨʦʬʘʛʠ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʠʛʨʘʮʠʠ ʤʦʥʦʮʠʪʦʚ ʠ ʫʩʠʣʝʥʠʶ 

ʣʦʢʘʣʴʥʦʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ [246, 

302].   

ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL5 rs2107538 ʥʘ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝʩʩʠʠ ʭʝʤʦʢʠʥʘ CCL5 ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʊʘʢ, G. Herrera-Maya ʠ ʩʦʘʚʪ. [125] 

ʩʦʦʙʱʘʶʪ ʦ ʙʦʣʝʝ ʥʠʟʢʠʭ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʫʨʦʚʥʷʭ CCL5 ʚ ʢʨʦʚʠ ʫ ʦʙʣʘʜʘʪʝʣʝʡ 

ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ ʊ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʫʨʦʚʥʠ ʭʝʤʦʢʠʥʘ 

CCL5 ʥʝ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ ʦʪʨʘʞʘʶʪ ʫʨʦʚʝʥʴ ʝʛʦ ʣʦʢʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʚ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ.  



фт 
 

 
 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʣʦʢʫʩʘ ʉʉL2 rs1024611 ʚʳʷʚʠʣʦ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʉɼ2. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʛʜʝ ʉʉL2 rs1024611 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʘʩʩʦʮʠʘʮʠʶ ʩ ʉɼ2 ʠ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʚ ʧʦʧʫʣʷʮʠʷʭ ʝʚʨʦʧʝʦʠʜʦʚ, ʤʝʢʩʠʢʘʥʮʝʚ, ʷʧʦʥʮʝʚ [116, 

119, 135].  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʭʝʤʦʢʠʥʳ ʠ ʮʠʪʦʢʠʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2 ʠ 

ʠʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ɺʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʙʠʦʤʘʨʢʝʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʨʘʟʚʠʪʠʠ ʉɼ2, ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʜʠʘʙʝʪʘ. 

 

3.4 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ  

 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ 

ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 (ʊʘʙʣʠʮʘ 21).   

 

ʊʘʙʣʠʮʘ 21 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʩ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2  

ʇʦʢʘʟʘʪʝʣʴ ɻʝʥ, SNP ɻʝʥʦʪʠʧ r m (SD) b (CI 95%) ʈFDR 

ɺʦʟʨʘʩʪ, ʣʝʪ CCL17 

rs223828 

CC ʠ CT 61,4Ñ0,7 0,00 0,0370 

ʊʊ 75,5Ñ3,5 14,10 (0,93; 27,27) 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʉɼ2, ʣʝʪ 

CCL20 

rs6749704 

TT ʠ Cʉ 5,5Ñ0,4 0,00 0,0260 

ʊC 7,3Ñ0,7 1,80 (0,23; 3,38) 

ʀʄʊ, ʢʛ/ʤ2 CCL11 

rs16969415 

ʉʉ ʠ ʊʉ 31,1Ñ0,4 0,00 0,0200 

ʊʊ 22,4Ñ0,7 -8,65 (-15,88; -1,42) 

CCL17 

rs223828 

ʉʉ 30,3Ñ0,4 0,00 0,0030 

ʉʊ ʠ ʊʊ 32,9Ñ0,8 2,56 (0,89; 4,24) 

CKD-EPI, 

ʤʣ/ʤʠʥ/ʤ2 

CX3CR1 

rs3732378 

GG 74,2Ñ2,2 0,00 0,0160 

ɸG ʠ Aɸ 66,8Ñ1,8 -7,40 (-13,36; -1,44) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 21 

ʆʍʉ, ʤʤʦʣʴ/ʣ CCL11 

rs16969415 

ʉʉ ʠ ʊʉ 5,4Ñ0,1 0,00 0,0360 

ʊʊ 3,8Ñ0,6 -1,69 (-3,26; -0,12) 

CCL20 

rs6749704 

TT ʠ Cʊ 5,5Ñ0,1 0,00 0,0130 

ʉC 5,1Ñ0,1 -0,47 (-0,84; -0,10) 

CCR5 

rs333 

D/I ʠ D/D 5,0Ñ0,1 -0,54 (-0,94; -0,15) 0,0080 

I/I  5,5Ñ0,1 0,00 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ CCL20 

rs6749704 

TT ʠ Cʊ 3,2Ñ0,1 0,00 0,0150 

ʉC 2,6Ñ0,2 -0,57 (-1,03; -0,12) 

CCR5 

rs333 

D/I ʠ D/D 2,18Ñ0,18 -1,07 (-1,54; -0,59) <0,0001 

I/I  3,24Ñ0,11 0,00 

ʃʇɺʇ, ʤʤʦʣʴ/ʣ CX3CR1 

rs3732378 

GG ʠ ɸG 1,19Ñ0,04 0,00 0,0360 

Aɸ 1,57Ñ0,34 0,39 (0,03 ï 0,75) 

CCR5 

rs333 

D/I ʠ D/D 1,04Ñ0,05 -0,19 (-0,36; -0,01) 0,0350 

I/I  1,22Ñ0,04 0,00 

ʊɻ, ʤʤʦʣʴ/ʣ CCR5 

rs333 

D/I ʠ D/D 1,26Ñ0,07 -0,50 (-0,97; -0,03) 0,0370 

I/I  1,76Ñ0,12 0,00 

ʀɸ CCL2  

rs1024611 

Aɸ ʠ GG 3,62Ñ0,11 0,00 0,0480 

ɸG 4,0Ñ0,16 0,38 (0,01-0,75) 

CCL20 

rs6749704 

TT ʠ Cʊ 3,90Ñ0,11 0,00 0,0100 

ʉC 3,34Ñ0,15 -0,56 (-0,98; -0,14) 

ʇʨʠʤʝʯʘʥʠʷ: m ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ; SD ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; b - 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ; 95% ʉI ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. 

 

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ CCL20 rs6749704 ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʉɼ2. ɼʣʠʪʝʣʴʥʦʩʪʴ ʜʠʘʙʝʪʘ ʦʢʘʟʘʣʘʩʴ ʙʦʣʴʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʦʤ ʊʉ (7,3 

ʣʝʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʛʝʥʦʪʠʧʘʤʠ ʉʉ ʠ ʊʊ (5,5 ʣʝʪ, ʈFDR=0,026).  

ʄʘʨʢʝʨʳ CCL17 rs223828 ʠ CCL11 rs16969415 ʙʳʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʀʄʊ. 

ʇʦʢʘʟʘʪʝʣʴ ʀʄʊ ʙʳʣ ʥʠʞʝ ʫ ʛʦʤʦʟʠʛʦʪ ʊʊ CCL11 rs16969415 (22,4 ʢʛ/ʤ2) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ (31,1 ʢʛ/ʤ2, ʈFDR=0,0200) ʠ ʫ ʛʦʤʦʟʠʛʦʪ ʉʉ 



фф 
 

 
 

CCL17 rs223828 (30,3 ʢʛ/ʤ2) ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʵʪʦʤʫ 

ʣʦʢʫʩʫ (32,7 ʢʛ/ʤ2, ʈFDR=0,003).  

ɻʦʤʦʟʠʛʦʪʳ ʧʦ ʘʣʣʝʣʶ ʊ (CCL17 rs223828) ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʧʘʮʠʝʥʪʘʤʠ 

ʩ ʛʝʥʦʪʠʧʘʤʠ ʉʊ ʠ ʉʉ ʙʳʣʠ ʩʪʘʨʰʝ ï 75,5 ʛʦʜʘ ʠ 61,4 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʈFDR=0,037.  

ʄʘʨʢʝʨ CCL2 rs1024611 ʧʦʢʘʟʘʣ ʘʩʩʦʮʠʘʮʠʶ ʩ ʠʥʜʝʢʩʦʤ ʘʪʝʨʦʛʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʰʝ ʫ ʦʙʣʘʜʘʪʝʣʝʡ ʛʝʥʦʪʠʧʘ AG ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʛʝʥʦʪʠʧʘʤʠ (4,0 ʠ 3,6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈFDR=0,048). 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʘʩʩʦʮʠʘʮʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ - CX3CR1 

rs3732378, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʦʤ GG ʉʂʌ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ (74,2 ʠ 66,8 ʤʣ/ʤʠʥ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʈFDR=0,016). 

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ CCL20 rs6749704 ʙʳʣ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ï ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʃʇʅʇ ʠ ʠʥʜʝʢʩʘ 

ʘʪʝʨʦʛʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʛʝʥʦʪʠʧ ʉʉ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ CCR5 rs333 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʧʠʜʥʦʛʦ 

ʦʙʤʝʥʘ ï ʩ ʦʙʱʠʤ ʭʦʣʝʩʪʝʨʠʥʦʤ, ʃʇʅʇ, ʃʇɺʇ, ʪʨʠʛʣʠʮʝʨʠʜʘʤʠ, ʧʨʠ ʵʪʦʤ 

ʧʘʮʠʝʥʪʳ ʩ ʛʝʥʦʪʠʧʦʤ I/I ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʊʦʣʴʢʦ ʣʦʢʫʩʳ 

CX3CR1 rs3732378 ʠ ʉʉR5 rs333 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʫʨʦʚʥʝʤ ʃʇɺʇ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʥʘʨʫʞʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ 

ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ.   

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʘʩʩʦʮʠʘʮʠʠ ʣʦʢʫʩʘ CCL17 rs223828 ʩ ʚʦʟʨʘʩʪʦʤ ʠ 

ʦʞʠʨʝʥʠʝʤ. ɻʝʥʦʪʠʧʳ ʊʉ ʠ ʊʊ ʧʦ ʣʦʢʫʩʫ CCL17 rs223828 ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘʤʠ 

ʦʞʠʨʝʥʠʷ ʧʨʠ ʉɼ2.  

ʉʦʛʣʘʩʥʦ Y. Ye ʠ ʩʦʘʚʪ. [102], ʤʠʥʦʨʥʳʡ ʘʣʣʝʣʴ ʊ ʩʚʷʟʘʥ ʩ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ ʛʝʥʘ, ʪʦʛʜʘ ʢʘʢ ʘʣʣʝʣʴ ʉ ʩʚʷʟʘʥ ʩ ʧʦʥʠʞʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʛʝʥʘ. CCL17 ʷʚʣʷʝʪʩʷ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʤ ʜʣʷ Th2-ʣʠʤʬʦʮʠʪʦʚ, ʙʘʟʦʬʠʣʦʚ ʠ 

ʤʘʢʨʦʬʘʛʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CCL17 ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʞʠʨʝʥʠʝʤ ʠ ʫ ʙʦʣʴʥʳʭ ʉɼ2 [313].  



млл 
 

 
 

ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ. ɺ 

ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʤʦʜʝʣʴ ʟʘʚʠʩʠʤʦʩʪʠ ʀʄʊ ʦʪ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ CCL11 

rs16969415 ʠ CCL17 rs223828 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʙʳʣ ʪʘʢʞʝ ʚʢʣʶʯʝʥ ʚʦʟʨʘʩʪ (ɓ=-

0,1379, ʈ=0,0003), ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʣʦʢʫʩʘʤʠ ʠ ʀʄʊ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ.   

ɺʟʘʠʤʦʩʚʷʟʴ ʉʂʌ ʩ ʣʦʢʫʩʦʤ CX3CR1 rs3732378 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʩʦʭʨʘʥʠʣʘ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (ʩʪʘʪʠʥʳ) ʷʚʠʣʦʩʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʢʣʠʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʦʛʨʘʤʤʳ, ʚ ʘʥʘʣʠʟ ʙʳʣ 

ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs333 

ʛʝʥʘ CCR5 ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (R2=0,1181, 

ʈ<0,001; ɓ=0,0187, ʈADJ=0,0116), ʃʇʅʇ (R2=0,1816, ʈ<0,001; ɓ=-0,9191, 

ʈADJ=0,0001) ʠ ʃʇɺʇ (R2=0,02311, ʈ=0,033; ɓ=-0,1818, ʈADJ=0,0334). ʃʦʢʫʩ 

CX3CR1 rs3732378 ʥʝ ʧʦʜʪʚʝʨʜʠʣ ʘʩʩʦʮʠʘʮʠʶ ʩ ʃʇɺʇ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ. 

ʇʨʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʘʥʘʣʠʟʝ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʢʦ-

ʤʦʨʙʠʜʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʚʘʨʠʘʪ ʚʢʣʶʯʘʣʠʩʴ ʚʦʟʨʘʩʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʉɼ2, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʚʠʜʝ HbA1c. 

ɺʳʷʚʣʝʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ɸɻ, ʎɺɿ, ʀɹʉ, ʇʀʂʉ, ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ ʥʝ ʥʘʰʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ (ʊʘʙʣʠʮʘ 

22). 

 

ʊʘʙʣʠʮʘ 22 - ɸʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʂʦ-ʤʦʨʙʠʜʥʦʩʪʴ ɻʝʥ, SNP ɻʝʥʦʪʠʧ r

 

ʏʠʩʣʦ ʣʠʮ 

(+), n (%) 

ʏʠʩʣʦ ʣʠʮ (-), 

n (%) 

ʈFDR 

ʇʦʩʪʠʥʬʘʨʢʪʥʳʡ 

ʢʘʨʜʠʦʩʢʣʝʨʦʟ 

CX3CR1 

rs3732378 

GG ʠ AG 8 (80,0) 114 (60,6) 0,049 

 AA 2 (20,0) 74 (39,4) 

 



млм 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 22 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʩʝʨʜʮʘ 

CCL17 

rs223828 

ʊʊ  2 (2,8) 0  0,047 

ʉʉ ʠ ʉʊ 69 (97,2) 118 (100) 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʩʝʨʜʮʘ 

CCL20 

rs6749704 

CC ʠ TC 23 (82,1) 32 (58,2) 0,029 

 TT 5 (17,9) 23 (41,8) 

ɸʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ  

CCL2  

rs1024611 

AA ʠ AG 161 (97,0) 25 (80,7) 0,002 

GG 5 (3,0) 6 (19,4) 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ 

CCL17 

rs223828 

ʊʊ  2 (3,6) 0 0,027 

ʉʉ ʠ ʉʊ 54 (96,4) 133 (100) 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ 

CCL5 

rs2107538 

ʊʊ 3 (5) 0 0,007 

ʉʉ ʠ ʉʊ 57 (95) 139 (100) 

ʆʪʷʛʦʱʝʥʥʘʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ 

CCL2  

rs1024611 

AA 35 (46,7) 77 (63,1) 0,024 

AG ʠ GG 40 (53,3) 45 (36,9) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ/ʛʝʥʦʪʠʧʘʤʠ; ʈFDR ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ 

ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʝʥʦʪʠʧ I/I ʧʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ 

rs333 ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʭʝʤʦʢʠʥʘ CCR5 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʃʇʅʇ ʠ ʃʇɺʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2.  

 

3.5 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ ʩ 

ʨʠʩʢʦʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ 

ʛʣʫʪʘʤʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 23.  ʇʨʠ ʤʝʪʘ-ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʵʬʬʝʢʪʦʤ, ʘ ʜʣʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIN2B rs1805476 ï 

ʤʦʜʝʣʴ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ Q-ʢʨʠʪʝʨʠʡ ʂʦʭʨʝʥʘ ʚ ʠʟʫʯʝʥʥʳʭ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦʙ ʠʭ ʚʳʩʦʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʦ ʜʘʥʥʦʤʫ 

ʤʘʨʢʝʨʫ.  

 



млн 
 

 
 

ʊʘʙʣʠʮʘ 23 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ 

ʛʣʫʪʘʤʘʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ  

n (%) 

P (PFDR) OR  

(95% CI) 

G
R

IN
2

B 

rs
7

3
0

1
3

2
8 

CC  77 (16,14) 149 (19,66) 0,1400 

(0,1400) 

0,72 (0,52-1,01) 

GC 214 (44,86) 349 (46,04) 0,86 (0,67-1,10) 

GG 186 (38,99) 260 (34,30) 1,00 

C  368 (38,57) 647 (42,68) 0,0413 

(0,0620) 

0,83 (0,69-0,98) 

G 586 (61,43) 869 (57,32) 1,21 (1,02-1,44) 

N 477 758 - - 

G
R

IN
2

B 

rs
1

8
0

5
4

7
6 

ʉʉ 121 (29,37) 180 (25,75) 0,0790 

(0,1185) 

0,70 (0,50-0,97) 

AC 196 (47,57) 316 (45,21) 0,92 (0,69-1,23) 

ɸɸ 95 (23,06) 203 (29,04) 1,00 

ʉ  438 (53,16) 676 (48,35) 0,9907 

(0,9907) 

1,19 (0,99-1,39) 

ɸ 386 (46,84) 722 (51,65) 1,01 (0,70-1,01) 

N 412 699 - - 

G
R

IA
1 

rs
2

1
9

5
4

5
0 

TT  41 (9,47) 39 (5,31) 0,0027 

(0,0081) 

2,05 (1,29-3,26) 

CT 142 (32,79) 207 (28,20) 1,34 (1,03-1,74) 

CC 250 (57,74) 488 (66,49) 1,00 

T  224 (25,87) 285 (19,41) 0,0011 

(0,0033) 

1,43 (1,14-1,73) 

C 642 (74,13) 1183 (80,59) 0,70 (0,58-0,87) 

N 433 734 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʛʝʥʦʪʠʧʦʚ/ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʧʨʝʦʙʣʘʜʘʣʠ ʛʝʪʝʨʦʟʠʛʦʪʳ GC ʧʦ ʤʘʨʢʝʨʫ GRIN2B 

rs7301328 (46,0%), ɸʉ ʧʦ ʤʘʨʢʝʨʫ GRIN2B rs1805476 (45,2%), ʠ ʛʦʤʦʟʠʛʦʪʳ ʉʉ 

ʧʦ ʤʘʨʢʝʨʫ GRIA1 rs2195450 (66,5%). 

ʄʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚʳʷʚʣʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIA1 rs2195450 ʠ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ 



мло 
 

 
 

GRIN2B rs7301328. ɸʣʣʝʣʴ G ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIN2B rs7301328 ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʩ ̫ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ (61,4% 

ʧʨʦʪʠʚ 57,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʘʣʣʝʣʴ ʉ - ʨʝʞʝ (38,6% ʧʨʦʪʠʚ 42,7%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʫʪʨʘʯʠʚʘʣʠʩʴ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. 

ɻʝʥʦʪʠʧ ʊʊ ʠ ʘʣʣʝʣʴ ʊ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIA1 rs2195450 ʙʳʣʠ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ rʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʣʠʮʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (9,5% ʠ 5,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 25,9% ʠ 19,4%, ʩʦʦʪʚʝʩʪʚʝʥʥʦ), ʘ ʘʣʣʝʣʴ ʉ 

ʚʩʪʨʝʯʘʣʩʷ ʨʝʞʝ (74,1% ʠ 80,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ, ʜʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʪʝʨʷʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʧʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ GRIA1 rs2195450 

ʘʩʩʦʮʠʠʨʦʚʘʥʳʤ ʩ ʉɼ2 ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʦ-ʜʦʤʠʥʘʥʪʥʘʷ, ʜʦʤʠʥʘʥʪʥʘʷ ʠ ʘʜʜʠʪʠʚʥʘʷ (ʊʘʙʣʠʮʘ 24). 

ɻʝʥʦʪʠʧ ʊʊ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIA1 rs2195450 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʉɼ2 (OR=2,05, 95% CI 1,29-3,26, PFDR=0,0081) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʛʝʥʦʪʠʧʘʤʠ. 

 

ʊʘʙʣʠʮʘ 24 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIA1 rs2195450 ʩ ʉɼ2 

ɻʝʥʦʪʠʧ/ 

ʤʦʜʝʣʴ 

ʉɼ2 

(N=433),  

n (%) 

ʂʦʥʪʨʦʣʴ 

(N=734),  

n (%) 

OR 

(95% CI) 

AIC P 

(PFDR) 

ʂʦ-ʜʦʤʠʥʘʥʪʥʘʷ 

TT 41 (9,5) 39 (5,3) 2,05 (1,29-3,26) 1533,4 0,0027 

(0,0081) 

 

TC 142 (32,8) 207 (28,2) 1,34 (1,03-1,74) 

CC 250 (57,7) 488 (66,5) 1,00 

ɼʦʤʠʥʘʥʪʥʘʷ 

CC 250 (57,7) 488 (66,5) 1,00 
1534,4 

0,0028 

(0,0047) TC ʠ TT 183 (42,3) 246 (33,5) 1,45 (1,14-1,85) 

ʈʝʮʝʩʩʠʚʥʘʷ 

CC ʠ TC 392 (90,1) 695 (94,7) 1,00 1536,2 0,0076 

(0,0095) TT 41 (9,5) 39 (5,3) 1,86 (1,18-2,94) 

 



млп 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 24 

ɸʜʜʠʪʠʚʥʘʷ --- --- 1,39 (1,15-1,68) 1531,6 0,0006 

(0,0030) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; P ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ; PFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ 

ʛʣʫʪʘʤʘʪʘ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ. ʉʨʝʜʠ ʤʫʞʯʠʥ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ 

ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʦʚʘ GRIA1 

rs2195450, ʢʦʪʦʨʳʝ ʥʝ ʫʪʨʘʪʠʣʠ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ (ʊʘʙʣʠʮʘ 25).  

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ GRIA1 rs2195450 ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ 

ʛʝʥʦʪʠʧʘʤʠ ʜʣʷ ʤʫʞʯʠʥ ʷʚʣʷʶʪʩʷ ʉʊ ʠ ʊʊ ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=2,42, 95% 

CI 1,58-3,72, PFDR=0,0002), ʊʊ ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=2,89, 95% CI 1,141-5,91, 

PFDR=0,0070). ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ 

(OR=2,04, 95% CI 1,48-2,81, PFDR=0,0002) (ʊʘʙʣʠʮʘ 26). 

 

ʊʘʙʣʠʮʘ 25 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ 

ʛʣʫʪʘʤʘʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʤʫʞʯʠʥʳ) 

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ  

n (%) 

P (PFDR) OR  

(95% CI) 

G
R

IN
2

B 

rs
7

3
0

1
3

2
8 

CC  12 (10,43) 93 (18,27) 0,1000 

(0,1500) 

0,51 (0,26-1,02) 

GC 59 (51,3) 241 (47,35) 0,97 (0,63-1,51) 

GG 44 (38,26) 175 (34,38) 1,00 

C  83(36,09) 427 (41,94) 0,1199 

(0,1799) 

0,79 (0,59-1,06) 

G 147 (63,91) 591 (58,06) 1,27 (0,95-1,68) 

N 115 509 - - 

 

 



млр 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 25 

G
R

IN
2

B 

rs
1

8
0

5
4

7
6 

CC 29 (29,29) 130 (27,9) 0,3700 

(0,3700) 

1,36 (0,75-2,47) 

AC 47 (47,47) 196 (42,06) 1,46 (0,85-2,51) 

AA  23 (23,23) 140 (30,04) 1,00 

C 105 (53,03) 456 (48,93) 0,3399 

(0,3399) 

1,12 (0,85-1,48) 

A  93 (46,97) 476 (51,07) 0,87 (0,68-1,18) 

N 99 466 - - 

G
R

IA
1 

rs
2

1
9

5
4

5
0 

TT  13 (12,38) 23 (4,67) 0,0001 

(0,0003) 

3,86 (1,84-8,13) 

CT 43 (40,95) 135 (27,38) 2,18 (1,38-3,43) 

CC 49 (46,67) 335 (67,95) 1,00 

T  69 (32,86) 181 (18,36) 2,2ʭ10-5 

(6,6ʭ10-5) 

2,03 (1,45-2,71) 

C 141 (67,14) 805 (81,64) 0,49 (0,37-0,69) 

N 105 493 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ/ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; P ï ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ; PFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʊʘʙʣʠʮʘ 26 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ GRIA1 rs2195450 ʩ ʉɼ2 ʫ ʤʫʞʯʠʥ 

ɻʝʥʦʪʠʧ/ 

ʄʦʜʝʣʴ 

ʉɼ2 

(N=105), 

n (%) 

ʂʦʥʪʨʦʣʴ 

(N=493), 

n (%) 

OR 

(95% CI) 
AIC 

P 

(PFDR) 

ʂʦ-ʜʦʤʠʥʘʥʪʥʘʷ 

TT  13 (12,38) 23 (4,67) 3,86 (1,84-8,13) 

543,1 

0,0001 

(0,0002) CT 43 (40,95) 135 (27,38) 2,18 (1,38-3,43) 

CC 49 (46,67) 335 (67,95) 1,00 

ɼʦʤʠʥʘʥʪʥʘʷ 

ʉʉ 49 (46,7) 335 (68,0) 1,00 
543,2 

<0,0001 

(0,0002) ʉʊ ʠ ʊʊ 56 (53,3) 158 (32,0) 2,42 (1,58-3,72) 

ʈʝʮʝʩʩʠʚʥʘʷ 

ʉʉ ʠ ʉʊ 92 (87,6) 470 (95,3) 1,00 552,1 0,0059 

(0,0070) ʊʊ 13 (12,38) 23 (4,67) 2,89 (1,41-5,91) 

 



млс 
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ɸʜʜʠʪʠʚʥʘʷ --- --- 2,04 (1,48-2,81) 541,3 <0,0001 

(0,0002) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; P ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ; PFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ ʜʣʷ 

ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ; 95% ʉI ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ 

ɸʢʘʠʢʝ. 

 

ʉʨʝʜʠ ʞʝʥʱʠʥ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ GRIN2B rs7301328 ʠ GRIA1 rs2195450 ʥʝ ʚʳʷʚʣʝʥʦ, ʘ 

ʦʪʣʠʯʠʷ ʧʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ GRIN2B rs1805476 ʥʝʩʫʱʝʩʪʚʝʥʥʳ ʩ ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ (ʊʘʙʣʠʮʘ 27). 

 

ʊʘʙʣʠʮʘ 27 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʩʠʩʪʝʤʳ ʛʣʫʪʘʤʘʪʘ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʞʝʥʱʠʥʳ) 

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ  

n (%) 

P (PFDR) OR  

(95% CI) 

G
R

IN
2

B 

rs
7

3
0

1
3

2
8 

CC  65 (17,96) 56 (22,49) 0,2800 

(0,4200) 

0,69 (0,44-1,09) 

GC 155 (42,82) 108 (43,37) 0,86 (0,60-1,24) 

GG 142 (39,23) 85 (34,14) 1,00 

C  285 (39,36) 220 (44,18) 0,1685 

(0,2528) 

0,85 (0,68-1,05) 

G 439 (60,64) 278 (55,82) 1,17 (0,95-1,48) 

N 362 249 - - 

G
R

IN
2

B 

rs
1

8
0

5
4

7
6 

CC 92 (29,39) 50 (21,46) 0,1000 

(0,3000) 

0,62 (0,38-1,01) 

AC 149 (47,6) 120 (51,5) 0,67 (0,44-1,03) 

AA  72 (23,0) 63 (24,04) 1,00 

C 333 (53,19) 220 (47,21) 0,0311 

(0,0933) 

1,69 (1,32-2,17) 

A  293 (46,81) 246 (52,79) 0,76 (0,64-1,03) 

N 313 233 - - 

 



млт 
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G
R

IA
1 

rs
2

1
9

5
4

5
0 

TT  28 (8,54) 16 (6,64) 0,6800 

(0,6800) 

1,33 (0,70-2,55) 

CT 99 (30,18) 72 (29,88) 1,05 (0,72-1,51) 

CC 201 (61,28) 153 (63,49) 1,00 

T  155 (23,63) 104 (21,58) 0,5258 

(0,5258) 

1,09 (0,85-1,43) 

C 501(76,37) 378 (78,42) 0,91 (0,70-1,18) 

N 328 241 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ/ʘʣʣʝʣʝʡ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; P ï ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ; PFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

3.6 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ 

ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ   

 

ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ 

ʛʣʫʪʘʤʘʪʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 28. ʅʦʩʠʪʝʣʠ 

ʛʝʥʦʪʠʧʦʚ GRIN2B rs1805476 ʉʉ ʠ AC ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʃʇʅʇ 

(ʈFDR=0,029), ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʉʂʌ (ʈFDR=0,029). ʆʙʣʘʜʘʪʝʣʠ ʛʝʥʦʪʠʧʘ 

GRIN2B rs1805476 AA ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʀʄʊ (ʈFDR=0,029).  

 

ʊʘʙʣʠʮʘ 28 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ ʩ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2  

ʇʦʢʘʟʘʪʝʣʴ ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧ  r m (SD) b (CI 95%) ʈFDR 

 

ʀʄʊ,  

ʢʛ/ʤ2 

GRIN2B 

rs1805476  

AA 32,84 (1,09) 2,47 (0,59-4,34) 0,0290 

AC ʠ CC 30,38 (0,39) 0,00 

CKD-EPI, 

ʤʣ/ʤʠʥ/ʤ2 

GRIN2B 

rs1805476 

AA 78,78 (5,45) 9,95 (2,30-17,60) 0,0290 

AC ʠ CC 68,83 (1,41) 0,00 

ʃʇʅʇ, 

ʤʤʦʣʴ/ʣ 

GRIN2B 

rs1805476 

AA 2,63 (0,16) -0,58 (-1,08 ï -0,07) 0,0290 

AC ʠ CC 3,23 (0,12) 0,00  

 



млу 
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ʊɻ, ʤʤʦʣʴ/ʣ GRIN2B 

rs7301328 

CC 1,60 (0,08) 0,54 (0,02-1,06) 0,0400 

GG ʠ GC 2,40 (0,24) 0,00 

ʇʨʠʤʝʯʘʥʠʷ: m ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ; SD ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ b - 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ c 

ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. 

 

ʅʘʣʠʯʠʝ ʛʝʥʦʪʠʧʘ GRIN2B rs7301328 CC ʙʳʣʦ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʊɻ) (ʈFDR=0,040).  

ɺʩʝ ʘʩʩʦʮʠʘʮʠ ʤʝʞʜʫ SNP ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʳʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʇʦʣʠʤʦʨʬʥʡr ʤʘʨʢʝʨ GRIA1 rs2195450 ʥʝ ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʥ ʥʠ ʩ ʢʘʢʠʤʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ 

ʤʘʨʢʝʨʘʤʠ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ (ʊʘʙʣʠʮʘ 29). 

 

ʊʘʙʣʠʮʘ 29 - ɸʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʦʚ ʛʣʫʪʘʤʘʪʘ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ʧʘʪʦʣʦʛʠʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʂʦ-ʤʦʨʙʠʜʥʦʩʪʴ ɻʝʥ, SNP ɻʝʥʦʪʠʧ r ʏʠʩʣʦ ʣʠʮ, n (%) PFDR 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (+) GRIN2B 

rs7301328 

GG 60 (36,4) 0,0310 

 GC ʠ CC 105 (63,6) 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (-) GRIN2B 

rs7301328 

GG 18 (58,1) 

GC ʠ CC 13 (41,9) 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (+) GRIN2B 

rs7301328 

GG 44 (74,6) 0,0310 

 GC ʠ CC 15 (25,4) 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (-) GRIN2B 

rs7301328 

GG 122 (89,0) 

GC ʠ CC 15 (10,9) 

ʇʨʠʤʝʯʘʥʠʷ: PFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ. 

 



млф 
 

 
 

ɺ ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʤʦʜʝʣʴ ʟʘʚʠʩʠʤʦʩʪʠ ʀʄʊ ʦʪ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ 

GRIN2B rs1805476 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʙʳʣ ʪʘʢʞʝ ʚʢʣʶʯʝʥ ʚʦʟʨʘʩʪ (ɓ=-0,1319, 

ʈ=0,0009), ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʘʥʥʳʤ ʣʦʢʫʩʦʤ ʠ ʀʄʊ ʧʦʜʪʚʝʨʜʠʣʘʩʴ 

(R2=0,08617, ʈ<0,001; ɓ=-1,1421, ʈADJ=0,025).   

ɺʟʘʠʤʦʩʚʷʟʴ ʉʂʌ ʩ ʤʘʨʢʝʨʦʤ rs1805476 ʚ ʛʝʥʝ GRIN2B ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (ʩʪʘʪʠʥʳ) ʷʚʠʣʦʩʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʢʣʠʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʦʛʨʘʤʤʳ, ʚ ʘʥʘʣʠʟ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ GRIN2B 

(rs1805476) ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʃʇʅʇ (R2=0,1218, ʈ<0,001; ɓ=0,2796, ʈADJ 

=0,0363), ʣʦʢʫʩ GRIN2B (rs7301328) ʥʝ ʧʦʜʪʚʝʨʜʠʣ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʫʨʦʚʥʝʤ ʊɻ.  

ɺʳʷʚʣʝʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ɸɻ ʠ ʎɺɿ ʥʝ ʥʘʰʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʣʦʢʫʩ GRIN2B rs1805476 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʀʄʊ ʠ ʃʇʅʇ.  

 

3.7 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩ 

ʬʫʥʢʮʠʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʩ ʨʠʩʢʦʤ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ, ʧʨʦʜʫʢʪʳ 

ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʧʘʪʦʛʝʥʝʟʦʤ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 30. ʇʨʠ ʤʝʪʘ-ʘʥʘʣʠʟʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʵʬʬʝʢʪʦʤ. 

ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ 

ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ TCF7L2 rs7903146 ʠ ADIPOQ 

rs17366743 ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ.  

ʇʦ ʤʘʨʢʝʨʫ TCF7L2 rs7903146 ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʟʜʦʨʦʚʳʭ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ ʛʝʥʦʪʠʧ TT (19,2% ʠ 12,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ 



ммл 
 

 
 

ʘʣʣʝʣʴ T (39,3% ʧʨʦʪʠʚ 30,3%). ɻʝʥʦʪʠʧ CC (40,5% ʠ 52,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ 

ʘʣʣʝʣʴ C (60,7% ʠ 69,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ ʧʦ ʜʘʥʥʦʤʫ ʤʘʨʢʝʨʫ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ.  

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʨʝʮʝʧʪʦʨ ʢ ʘʜʠʧʦʥʝʢʪʠʥʫ 

(ADIPOQ rs7903146), ʚ ʚʳʙʦʨʢʝ ʙʦʣʴʥʳʭ ʉɼ2 ʯʘʱʝ ʚʳʷʚʣʷʣʩʷ ʛʝʥʦʪʠʧ TC (15,5% 

ʠ 6,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ C (7,8% ʠ 3,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʛʝʥʦʪʠʧ TT 

(84,5% ʠ 93,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʘʣʣʝʣʴ T (92,2% ʠ 96,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ï 

ʨʝʞʝ. ɼʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʢʠ FDR ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ.  

ʇʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ 

ʧʣʦʪʥʦʩʪʠ LRP5 (rs3736228), ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʧʨʦʣʠʬʝʨʘʪʦʨʘʤʠ ʧʝʨʦʢʩʠʩʦʤ 

ʨʝʮʝʧʪʦʨʘ ʛʘʤʤʘ PPARG2 (rs1801282), ʨʝʮʝʧʪʦʨʘ ʢ ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4 MC4R 

(rs17782313), ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ LPL (rs320) ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

ʊʘʙʣʠʮʘ 30 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P (PFDR) OR 

(95% CI) 

T
C
F
7
L
2
 

 

r
s
7
9
0
3
1
4
6

 

ʊʊ 89 (19,18) 87 (12,82) 0,0002 

(0,0012) 

1,93 (1,37-2,73) 

CT 187 (40,30) 237 (34,90) 1,49 (1,15-1,93) 

ʉʉ 188 (40,52) 355 (52,28) 1,00 

T 365 (39,33) 411 (30,27) 6,8ʭ10-5 

(4,1ʭ10-4) 

1,41 (1,18-1,63) 

C 563 (60,67) 947 (69,73) 0,71 (0,61-0,85) 

N 464 679 - - 

L
R
P
5
  

r
s
3
7
3
6
2
2
8

 

ʊʊ 4 (1,03) 1 (0,40) 0,5700 

(0,5800) 

2,60 (0,29-23,44) 

CT 86 (22,05) 50 (20,33) 1,12 (0,76-1,66) 

ʉʉ 300 (76,92) 195 (79,27) 1,00 

T 94 (12,05) 52 (10,57) 0,6022 

(0,7226) 

1,11 (0,77-1,61) 

C 686 (87,95) 440 (89,43) 0,90 (0,62-1,29) 

N 390 246 - - 

 



ммм 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 30 

P
P
A
R
G
2

  

r
s
1
8
0
1
2
8
2

 
GG 14 (3,27) 34 (4,35) 0,2700 

(0,4050) 

0,66 (0,35-1,25) 

CG 112 (24,74) 209 (26,89) 0,86 (0,66-1,12) 

CC 333 (71,98) 535 (68,76) 1,00 

G 140 (15,64) 277 (17,8) 0,1056 

(0,1850) 

0,83 (0,7-1,06) 

C 778 (84,36) 1279 (82,2) 1,20 (0,94-1,43) 

N 459 778 - - 

A
D
I
P
O
Q

  

r
s
1
7
3
6
6
7
4
3

 

CC 0 (0) 0 (0) 0,0006 

(0,0018) 

- 

TC 52 (15,52) 14 (6,28) 2,74 (1,48-5,08) 

TT 283 (84,48) 209 (93,72) 1,00 

C 52 (7,76) 14 (3,14) 0,0017 

(0,0051) 

2,78 (1,66-5,58) 

T 618 (92,24) 432 (96,86) 0,36 (0,18-0,60) 

N 335 223 - - 

M
C
4
R  

r
s
1
7
7
8

2
2
3
1
3

 

CC 19 (4,39) 22 (3,38) 0,1400 

(0,2800) 

1,44 (0,76-2,72) 

TC 177 (40,88) 234 (35,94) 1,26 (0,98-1,62) 

TT 254 (54,73) 395 (60,68) 1,00 

C 237 (24,83) 278 (21,35) 0,1233 

(0,1850) 

1,19 (0,97-1,49) 

T 695 (75,17) 1024 (78,65) 0,84 (0,67-1,03) 

N 433 651 - - 

L
P
L  

r
s3
2
0

 

GG 26 (5,96) 17 (7,05) 0,5800 

(0,5800) 

0,89 (0,46-1,69) 

TG 163 (37,39) 81 (33,61) 1,17 (0,83-1,63) 

TT 247 (56,65) 143 (59,34) 1,00 

G 215 (24,67) 115 (23,86) 0,8269 

(0,8269) 

1,03 (0,83-1,38) 

T 657 (75,34) 367 (76,14) 0,97 (0,73-1,21) 

N 436 241 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ/ʘʣʣʝʣʝʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ TCF7L2 rs7903146 (ʊʘʙʣʠʮʘ 31) ʛʝʥʦʪʠʧʘʤʠ 

ʨʠʩʢʘ ʷʚʠʣʠʩʴ ʉʊ ʠ ʊʊ ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=1,61, 95% CI 1,27-2,04, 

PFDR=0,0003), ʊʊ ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=1,61, 95% CI 1,17-2,23, PFDR=0,0045).  



ммн 
 

 
 

ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ (OR=1,41, 95% CI 1,20-

1,66, PFDR=0,0003).  

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ADIPOQ rs17366743 ʛʝʥʦʪʠʧʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ 

TC (OR=2,74, 95% CI 1,48-5,08, PFDR=0,0018). 

 

ʊʘʙʣʠʮʘ 31 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ TCF7L2 rs7903146 ʩ ʉɼ2 

ʊʝʩʪ/ 

ʤʦʜʝʣʴ 

ʉɼ2 (N=464),  

n (%) 

ʂʦʥʪʨʦʣʴ (N=679), 

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ɼʦʤʠʥʘʥʪʥʘʷ 

CC  188 (40,5) 355 (52,3) 1,00 1532,5 0,0001  

(0,0003) CT ʠ TT 276 (59,5) 324 (47,7) 1,61 (1,27-2,04) 

ʈʝʮʝʩʩʠʚʥʘʷ 

CC ʠ CT 375 (80,8) 592 (87,2) 1,00 1539,4 0,0036  

(0,0045) TT 89 (19,2) 87 (12,8) 1,61 (1,17-2,23) 

ɸʜʜʠʪʠʚʥʘʷ - - 1,41 (1,20-1,66) 1530,7 <0,0001  

(0,0003) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʩ ʉɼ2 ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ. ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʥʳʭ 

ʤʘʨʢʝʨʦʚ TCF7L2 (rs7903146), LRP5 (rs3736228), PPARG2 (rs1801282), MC4R 

(rs17782313), ADIPOQ (rs17366743), LPL (rs320) ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʊʘʙʣʠʮʘ 32).  

 

 

 

 



ммо 
 

 
 

ʊʘʙʣʠʮʘ 32 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʤʫʞʯʠʥʳ) 

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P (PFDR) OR 

(95% CI) 

T
C
F
7
L
2
 

 

r
s
7
9
0
3
1
4
6

 

ʊʊ 20 (17,86) 13 (11,11) 0,3200 

0,5640 

1,84 (0,83-4,10) 

CT 46 (41,07) 49 (41,88) 1,12 (0,64-1,97) 

ʉʉ 46 (41,07) 55 (47,00) 1,00 

T 86 (38,39) 75 (32,05) 0,1193 

(0,4740) 

1,35 (0,90-1,84) 

C 138 (61,61) 159 (67,95) 0,74 (0,54-1,11) 

N 112 117 - - 

L
R
P
5
  

r
s
3
7
3
6
2
2
8

 

ʊʊ 1 (1,02) 0 (0) 0,4000 

0,5640 

- 

CT 28 (28,57) 12 (21,82) 1,57 (0,66-2,97) 

ʉʉ 69 (70,41) 43 (78,18) 1,00 

T 30 (15,31) 12 (10,91) 0,2370 

(0,4740) 

1,48 (0,72-3,02) 

C 166 (84,69) 98 (89,09) 0,64 (0,34-1,50) 

N 98 55 - - 

P
P
A
R
G
2

  

r
s
1
8
0
1
2
8
2

 

GG 3 (2,73) 7 (6,03) 0,4700 

0,0564 

0,44 (0,11-1,76) 

CG 30 (27,27) 30 (25,86) 1,03 (0,57-1,86) 

CC 77 (70,00) 79 (68,11) 1,00 

G 36 (16,36) 44 (18,97) 0,5076 

(0,6091) 

0,85 (0,52-1,36) 

C 184 (83,64) 188 (81,03) 1,17 (0,78-1,96) 

N 110 116 - - 

A
D
I
P
O
Q

  

r
s
1
7
3
6
6
7
4
3

 

CC 0 (0) 0 (0) 0,0420 

0,2490 

- 

TC 15 (18,75) 3 (6,38) 3,38 (0,92-12,39) 

TT 65 (81,25) 44 (93,62) 1,00 

C 15 (9,38) 3 (3,19) 0,1587 

(0,4740) 

3,21 (0,89-11,66) 

T 145 (90,63) 91 (96,81) 0,37 (0,09-1,13) 

N 80 47 - - 

M
C
4
R  

r
s
1
7
7
8
2
3
1
3

 

CC 5 (4,55) 2 (3,33) 0,7500 

0,7500 

1,52 (0,28-8,26) 

TC 49 (44,55) 24 (40,00) 1,24 (0,65-2,37) 

TT 56 (50,91) 34 (56,67) 1,00 

C 59 (26,82) 28 (23,33) 0,4439 

(0,6091) 

1,24 (0,69-2,02) 

T 161 (73,18) 92 (76,67) 0,80 (0,50-1,46) 

N 110 60 - - 



ммп 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 32 

L
P
L  

r
s3
2
0

 
GG 4 (3,70) 5 (9,26) 0,0830 

0,2490 

0,48 (0,12-1,90) 

TG 47 (43,52) 15 (27,78) 1,87 (0,91-3,84) 

TT 57 (52,78) 34 (62,96) 1,00 

G 55 (25,46) 25 (23,15) 0,8536 

(0,8536) 

1,05 (0,69-2,07) 

T 161 (74,54) 83 (76,85) 0,95 (0,48-1,45) 

N 108 54 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ/ʘʣʣʝʣʝʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ TCF7L2 rs7903146 ʠ ADIPOQ rs17366743 ʤʝʞʜʫ 

ʙʦʣʴʥʳʤʠ ʉɼ2 ʠ ʟʜʦʨʦʚʳʤʠ ʦʩʪʘʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʩʣʝ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ (ʊʘʙʣʠʮʘ 33).  

 

ʊʘʙʣʠʮʘ 33 - ʏʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʛʝʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʞʝʥʱʠʥʳ) 

ɻʝʥ,  

SNP 

ɻʝʥʦʪʠʧʳ, 

ʘʣʣʝʣʠ 

ʉɼ2 

n (%) 

ʂʦʥʪʨʦʣʴ 

n (%) 

P (PFDR) OR 

(95% CI) 

T
C
F
7
L
2
 

 

r
s
7
9
0
3
1
4
6

 

ʊʊ 69 (19,60) 74 (13,17) 0,0003 

0,0018 

1,97 (1,34-2,80) 

CT 141 (40,06) 188 (33,45) 1,58 (1,18-2,13) 

ʉʉ 142 (40,34) 300 (53,38) 1,00 

T 279 (39,63) 336 (29,89) 2,5ʭ10-4 

(0,0015) 

1,42 (1,18-1,69) 

C 425 (60,37) 788 (70,11) 0,71 (0,59-0,85) 

N 352 562 - - 

L
R
P
5
  

r
s
3
7
3
6
2
2
8

 

ʊʊ 3 (1,03) 1 (0,52) 0,8300 

0,9900 

1,97 (0,20-19,15) 

CT 58 (19,86) 38 (19,90) 1,00 (0,64-1,59) 

ʉʉ 231 (79,11) 152 (79,58) 1,00 

T 64 (10,96) 40 (10,47) 0,8543 

(0,8854) 

0,96 (0,68-1,58) 

C 520 (89,04) 342 (89,53) 1,04 (0,63-1,48) 

N 292 191 - - 



ммр 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 33 

P
P
A
R
G
2

  

r
s
1
8
0
1
2
8
2

 
GG 11 (3,15) 27 (4,08) 0,3200 

0,4800 

0,73 (0,35-1,49) 

CG 82 (23,50) 179 (27,04) 0,82 (0,60-1,10) 

CC 256 (73,35) 456 (68,88) 1,00 

G 104 (14,90) 233 (17,60) 0,1393 

(0,2670) 

0,83 (0,69-1,11) 

C 594 (85,10) 1091 (82,40) 1,20 (0,90-1,44) 

N 349 662 - - 

A
D
I
P
O
Q

  

r
s
1
7
3
6
6
7
4
3

 

CC 0 (0) 0 (0) 0,0056 

0,0168 

- 

TC 37 (14,51) 11 (6,25) 2,55 (1,26-5,14) 

TT 218 (85,49) 165 (93,75) 1,00 

C 37 (7,25) 11 (3,13) 0,0100 

(0,0300) 

2,58 (1,50-5,95) 

T 473 (92,75) 347 (96,87) 0,39 (0,17-0,67) 

N 255 179 - - 

M
C
4
R  

r
s
1
7
7
8
2
3
1
3

 

CC 14 (4,33) 20 (3,38) 0,3100 

0,4800 

1,40 (0,69-2,83) 

TC 128 (39,63) 210 (35,54) 1,22 (0,92-1,61) 

TT 181 (56,04) 361 (61,08) 1,00 

C 156 (24,15) 250 (21,15) 0,1780 

(0,2670) 

1,18 (0,96-1,53) 

T 490 (75,85) 932 (78,85) 0,85 (0,65-1,04) 

N 323 591 - - 

L
P
L  

r
s3
2
0

 

GG 22 (6,70) 12 (6,42) 0,9900 

0,9900 

1,05 (0,50-2,21) 

TG 116 (35,37) 66 (35,29) 1,01 (0,69-1,48) 

TT 190 (57,93) 109 (58,29) 1,00 

G 160 (24,39) 90 (24,06) 0,8854 

(0,8854) 

1,02 (0,78-1,38) 

T 496 (75,61) 284 (75,94) 0,98 (0,72-1,29) 

N 328 187 - - 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ/ʘʣʣʝʣʝʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ TCF7L2 rs7903146 (ʊʘʙʣʠʮʘ 34) ʛʝʥʦʪʠʧʘʤʠ 

ʨʠʩʢʘ ʫ ʞʝʥʱʠʥ ʷʚʠʣʠʩʴ ʉʊ ʠ ʊʊ ʚ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=1,69, 95% CI 1,29-

2,22, PFDR=0,0003), ʊʊ ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=1,61, 95% CI 1,12-2,30, 



ммс 
 

 
 

PFDR=0,0124). ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ 

(OR=1,44, 95% CI 1,20-1,73, PFDR=0,0003). 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ADIPOQ rs17366743 ʛʝʥʦʪʠʧʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ 

TC (OR=2,55, 95% CI 1,26-5,14, PFDR=0,0168). 

 

ʊʘʙʣʠʮʘ 34 - ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ TCF7L2 rs7903146 ʩ ʉɼ2 (ʞʝʥʱʠʥʳ) 

ʊʝʩʪ/ 

ʤʦʜʝʣʴ 

ʉɼ2 (N=352),  

n (%) 

ʂʦʥʪʨʦʣʴ (N=562), 

n (%) 

OR 

(95% CI) 

AIC P (PFDR) 

ʂʦ-ʜʦʤʠʥʘʥʪʥʘʷ 

ʊʊ 69 (19,6) 74 (13,2) 1,97 (1,34-2,80) 1208,4 0,0003 

(0,0018) CT 141 (40,1) 188 (33,5) 1,58 (1,18-2,13) 

ʉʉ 142 (40,3) 300 (53,4) 1,00 

ɼʦʤʠʥʘʥʪʥʘʷ 

CC  142 (40,3) 300 (53,4) 1,00 1207,6 0,0001  

(0,0003) CT ʠ TT 210 (59,7) 262 (46,6) 1,69 (1,29-2,22) 

ʈʝʮʝʩʩʠʚʥʘʷ 

CC ʠ CT 283 (80,4) 488 (86,8) 1,00 1215,7 0,0099  

(0,0124) TT 69 (19,6) 74 (13,2) 1,61 (1,12-2,3) 

ɸʜʜʠʪʠʚʥʘʷ - - 1,44 (1,20-1,73) 1207,1 0,0001  

(0,0003) 

ʇʨʠʤʝʯʘʥʠʷ: n ï ʯʠʩʣʦ ʣʠʮ ʩ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʦʤ; N - ʯʠʩʣʦ ʣʠʮ ʚ ʚʳʙʦʨʢʝ; ʈ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ; ʈFDR - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉI ï 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ; AIC ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʡ ɸʢʘʠʢʝ. 

 

3.8 ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

 

ɺ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚʩʝ ʥʘʡʜʝʥʥʳʝ 

ʧʦʣʠʤʦʨʥʳʝ ʤʘʨʢʝʨʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʉɼ2 ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (CCL20 

rs6749704, CCR5 rs333, GRIA1 rs2195450, TCF7L2 rs7903146 ʠ ADIPOQ 

rs17366743), ʘ ʪʘʢʞʝ ʧʝʨʝʤʝʥʥʳʝ ʩ ʜʦʢʘʟʘʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʷ ï 

ʚʦʟʨʘʩʪ ʠ ʀʄʊ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʨʘʟʜʝʣʴʥʦ ʚ ʛʨʫʧʧʘʭ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. 



ммт 
 

 
 

ɺ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʟʥʘʯʠʤʦ ʩ ʉɼ2 (R2=0,1434, P<0,0001) ʙʳʣʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʚʦʟʨʘʩʪ (ɓ=0,01618, P<0,0001) ʠ ʀʄʊ (ɓ=0,02109, P<0,0001), 

ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʢʦʚʘʨʠʘʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʘʩʩʦʮʠʘʮʠʡ ʩ 

ʛʝʥʦʪʠʧʘʤʠ.  

ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʚ ʭʦʜʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ 

(R2=0,1363, P<0,001) ʘʩʩʦʮʠʘʮʠʷ ʩ ʉɼ2 ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʚʳʷʚʣʝʥʥʳʭ ʨʘʥʝʝ ʚ ʭʦʜʝ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ: CCL20 

rs6749704 (ɓ=0,3225, P=0,0011), CCR5 rs333 (ɓ=-0,2753, P=0,0038), GRIA1 

rs2195450 (ɓ=-0,1706, P=0,0173). ɸʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL2 

rs1024611 (ɓ=0,06528, P=0,3713) ʩ ʉɼ2 ʫʪʨʘʪʠʣʘʩʴ. 

ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚ ʭʦʜʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ 

(R2=0,2748, P<0,001) ʘʩʩʦʮʠʘʮʠʷ ʩ ʉɼ2 ʜʚʫʭ ʠʟ ʪʨʝʭ ʚʳʷʚʣʝʥʥʳʭ ʨʘʥʝʝ ʚ ʭʦʜʝ 

ʣʦʛʠʩʪʠʯʝʢʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ: TCF7L2 

rs7903146 (ɓ=0,2228, P=0,0004) ʠ ADIPOQ rs17366743 (ɓ=-0,1519, P=0,0277). 

ɸʩʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ CCL20 rs6749704 (ɓ=0,03098, P=0,4861) ʩ ʉɼ2 

ʫʪʨʘʪʠʣʘʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ 

ʭʝʤʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ ʥʝʟʘʚʠʩʠʤʳʤ ʤʘʨʢʝʨʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʜʣʷ 

ʤʫʞʯʠʥ ʷʚʣʷʝʪʩʷ ʛʝʥʦʪʠʧ ʉʉ ʧʦ ʣʦʢʫʩʫ CCL20 rs6749704 (OR=3,85, 95% CI 2,13-

6,97, PFDR=0,0002), ʦʧʪʠʤʘʣʴʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʉɼ2 ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ. 

ɻʝʥʦʪʠʧʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʫ ʤʫʞʯʠʥ ʧʦ ʣʦʢʫʩʫ CCR5 rs333 ʷʚʠʣʩʷ D/I 

(OR=4,42, 95% CI 1,25-15,57, PFDR=0,0208). ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ GRIA1 

rs2195450 ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʛʝʥʦʪʠʧʘʤʠ ʜʣʷ ʤʫʞʯʠʥ ʷʚʣʷʶʪʩʷ ʉʊ ʠ ʊʊ ʚ ʢʦ-

ʜʦʤʠʥʘʥʪʥʦʡ ʠ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=2,42, 95% CI 1,58-3,72, PFDR=0,0002), ʊʊ 

ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=2,89, 95% CI 1,41-5,91, PFDR=0,0070).   ɿʥʘʯʠʤʦʡ 

ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ (OR=2,04, 95% CI 1,48-2,81, 

PFDR=0,0002). 

ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ TCF7L2 rs7903146 ʛʝʥʦʪʠʧʘʤʠ ʨʠʩʢʘ ʫ ʞʝʥʱʠʥ 

ʷʚʠʣʠʩʴ ʉʊ ʠ ʊʊ ʚ ʢʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʠ ʜʦʤʠʥʘʥʪʥʦʡ ʤʦʜʝʣʠ (OR=1,69, 95% CI 1,29-



мму 
 

 
 

2,22, PFDR=0,0003), ʊʊ ʚ ʨʝʮʝʩʩʠʚʥʦʡ ʤʦʜʝʣʠ (OR=1,61, 95% CI 1,12-2,30, 

PFDR=0,0124). ɿʥʘʯʠʤʦʡ ʷʚʠʣʘʩʴ ʪʘʢʞʝ ʘʩʩʦʮʠʘʮʠʷ ʚ ʘʜʜʠʪʠʚʥʦʡ ʤʦʜʝʣʠ 

(OR=1,44, 95% CI 1,20-1,73, PFDR=0,0003). ʇʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʤʘʨʢʝʨʫ ADIPOQ 

rs17366743 ʛʝʥʦʪʠʧʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ TC (OR=2,55, 95% CI 1,26-5,14, 

PFDR=0,0168). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʚʘʨʠʘʪʦʚ, ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʥʝ ʧʦʜʪʚʝʨʜʠʣ ʘʩʩʦʮʠʘʮʠ ʁ

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ CCL2 rs1024611 ʫ ʤʫʞʯʠʥ ʠ CCL20 rs6749704 ʫ ʞʝʥʱʠʥ 

ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʉɼ2, ʯʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʠʭ ʧʨʠʯʘʩʪʥʦʩʪʴ ʢ 

ʧʘʪʦʛʝʥʝʟʫ ʉɼ2 ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

3.9 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʛʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩ ʨʠʩʢʦʤ  

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ APSampler ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʦʣʠʛʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 17-ʪʠ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 27 ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʠ/ʠʣʠ ʘʣʣʝʣʝʡ, ʟʥʘʯʠʤʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ2, ʠʟ ʥʠʭ 15 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʉɼ2, ʘ 

12 ʷʚʣʷʶʪʩʷ ʧʨʦʪʝʢʪʠʚʥʳʤʠ (ʊʘʙʣʠʮʘ 35). 

 

ʊʘʙʣʠʮʘ 35 - ʉʦʯʝʪʘʥʠʷ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ, ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʉɼ2 ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ 

ʉʦʯʝʪʘʥʠʝ OR 95%CIOR PBonf 

LEPR rs1137100*G + TCF7L2 rs7903146*T/T 7,19 3,15-16,37 5,93Ĭ10-4 

LEPR rs1137100*A + PPARG2 rs1801282*C + TCF7L2 

rs7903146*T/T 
5,71 2,96-11,02 1,02Ĭ10-4 

LEPR rs1137100*A + TCF7L2 rs7903146*T/T 5,32 2,82-10,06 1,70Ĭ10-4 

TCF7L2 rs7903146*T/T + CCL2 rs1024611*A + MC4R 

rs17782313*T 
4,61 2,39-8,89 0,002 

TCF7L2 rs7903146*T/T + CCL5 rs2107538*C 4,38 2,37-8,09 0,001 



ммф 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 35 

TCF7L2 rs7903146*T/T + MC4R rs17782313*T 4,37 2,32-8,21 0,003 

CCL20 rs6749704*C/C + CCL17 rs223828*C 3,67 2,37-5,67 1,23Ĭ10-5 

LEPR rs1137100*A + TCF7L2 rs7903146*C +  

CCL11 rs16969415*C + MC4R rs17782313*T 
0,29 0,18-0,47 0,001 

TCF7L2 rs7903146*C + CCL2 rs1024611*A +  

MC4R rs17782313*T 
0,28 0,17-0,47 7,34Ĭ10-4 

TCF7L2 rs7903146*C + LRP5 rs3736228*C +  

MC4R rs17782313*T 
0,27 0,16-0,45 8,89Ĭ10-4 

ADIPOQ rs17366743*T/T + TCF7L2 rs7903146*C 0,23 0,14-0,38 2,83Ĭ10-6 

ADIPOQ rs17366743*T + TCF7L2 rs7903146*C + LRP5 

rs3736228*C + CCL11 rs16969415*C 
0,19 0,10-0,38 5,27Ĭ10-4 

ADIPOQ rs17366743*T + TCF7L2 rs7903146*C + CCL11 

rs16969415*C 
0,19 0,09-0,37 6,94Ĭ10-4 

ADIPOQ rs17366743*T + TCF7L2 rs7903146*C + LRP5 

rs3736228*C 
0,19 0,09-0,38 8,19Ĭ10-4 

ADIPOQ rs17366743*T + TCF7L2 rs7903146*C 0,18 0,09-0,37 9,89Ĭ10-4 

CCR5 rs333*I + ADIPOQ rs17366743*T + TCF7L2 

rs7903146*C 
0,15 0,07-0,34 4,95Ĭ10-4 

ʇʨʠʤʝʯʘʥʠʝ: PBonf - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ 

ɹʦʥʬʝʨʦʥʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉIOR 

ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʩʦʩʪʘʚʝ ʧʘʪʪʝʨʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ2, ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʝʣʠ ʠ ʛʝʥʦʪʠʧʳ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs7903146 ʛʝʥʘ TCF7L2 

(21 ʠʟ 27 ʩʦʯʝʪʘʥʠʡ), ʩʣʝʜʫʶʱʠʤʠ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʧʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ rs17366743 ʛʝʥʘ ADIPOQ (11 ʩʦʯʝʪʘʥʠʡ), CCL11 

rs16969415 (6 ʩʦʯʝʪʘʥʠʡ), ʟʘʪʝʤ MC4R rs17782313, LEPR rs1137100 ʠ LRP5 

rs3736228 (ʧʦ 5 ʩʦʯʝʪʘʥʠʡ), CCL2 rs1024611, GRIN2B rs7301328 (ʧʦ 3 ʩʦʯʝʪʘʥʠʷ), 

CCL5 rs2107538, CCL17 rs223828 (ʧʦ 2 ʩʦʯʝʪʘʥʠʷ), CCL20 rs6749704, CCR5 rs333, 

PPARG2 rs1801282 (ʧʦ 1 ʩʦʯʝʪʘʥʠʶ). 



мнл 
 

 
 

ʏʘʱʝ ʚʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʘʪʪʝʨʥʳ ʩʦʩʪʦʷʣʠ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ (14 

ʩʦʯʝʪʘʥʠʡ ʠʟ 27), ʪʘʢʞʝ ʙʳʣʦ ʥʘʡʜʝʥʦ 12 ʩʦʯʝʪʘʥʠʡ, ʩʦʜʝʨʞʘʚʰʠʭ 3 ʵʣʝʤʝʥʪʘ, ʠ 2 

ʯʝʪʳʨʸʭʢʦʤʧʦʥʝʥʪʥʳʭ ʩʦʯʝʪʘʥʠʷ. 

ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʚʳʷʚʣʝʥʦ 8 ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʠ/ʠʣʠ ʘʣʣʝʣʝʡ, ʟʥʘʯʠʤʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ2 (6 ʩʦʯʝʪʘʥʠʡ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʠ 2 ï 

ʧʦʥʠʞʝʥʥʦʛʦ). ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʦ 7 ʩʦʯʝʪʘʥʠʡ (ʠʟ ʥʠʭ 2 ï 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʠɦʭ ʢ ʉɼ2 ʠ 5 ï ʧʨʦʪʝʢʪʠʚʥʳʭ). 

 ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʚʳʷʚʣʝʥʦ 4 ʢʦʤʙʠʥʘʮʠʠ ʠʟ 2 ʢʦʤʧʦʥʝʥʪʦʚ, 3 ʩʦʯʝʪʘʥʠʷ ʠʟ 

3 ʢʦʤʧʦʥʝʥʪʦʚ ʠ 1 ʯʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʦʝ ʩʦʯʝʪʘʥʠʝ (ʊʘʙʣʠʮʘ 36). 

 

ʊʘʙʣʠʮʘ 36 - ʉʦʯʝʪʘʥʠʷ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ, ʟʥʘʯʠʤʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʉɼ2 ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ 

ʉʦʯʝʪʘʥʠʝ OR 95%CIOR PBonf 

CCL20 rs6749704*C/C + CCL2 rs1024611*A 6,30 3,04-13,04 0,009 

CCL20 rs6749704*C + GRIN2B rs1805476*C +  

CCL2 rs1024611*A + CCL5 rs2107538*C 
4,64 2,76-7,81 9,08Ĭ10-5 

CCL20 rs6749704*C + GRIN2B rs1805476*C + CCL2 

rs1024611*A 
4,00 2,46-6,51 3,16Ĭ10-4 

CCL20 rs6749704*C + GRIN2B rs7301328*G + CCL2 

rs1024611*A 
3,66 2,30-5,84 4,76Ĭ10-4 

CCL20 rs6749704*C + GRIA1 rs2195450*T + GRIN2B 

rs7301328*G 
3,49 2,14-5,67 0,016 

CCL20 rs6749704*C + GRIA1 rs2195450*T 3,18 2,00-5,06 0,033 

CCL20 rs6749704*T + GRIA1 rs2195450*C 0,27 0,16-0,44 0,009 

CCL20 rs6749704*T + CCL11 rs16969415*C 0,20 0,11-0,39 0,040 

ʇʨʠʤʝʯʘʥʠʝ: PBonf - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ 

ɹʦʥʬʝʨʦʥʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉIOR 

ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʉʨʝʜʠ ʞʝʥʱʠʥ ʯʘʱʝ ʚʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʘʪʪʝʨʥʳ ʩʦʩʪʦʷʣʠ ʠʟ 

ʯʝʪʳʨʝʭ ʵʣʝʤʝʥʪʦʚ (3 ʩʦʯʝʪʘʥʠʷ ʠʟ 7), ʪʘʢʞʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʦ 2 ʩʦʯʝʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʚʰʠʭ 2 ʵʣʝʤʝʥʪʘ ʠ 3 ʵʣʝʤʝʥʪʘ (ʊʘʙʣʠʮʘ 37).  



мнм 
 

 
 

ʊʘʙʣʠʮʘ 37 - ʉʦʯʝʪʘʥʠʷ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ, ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʉɼ2 ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ 

ʉʦʯʝʪʘʥʠʝ OR 95%CIOR PBonf 

LEPR rs1137100*G + TCF7L2 rs7903146*T/T + MC4R 

rs17782313*T 
9,51 3,27-27,67 0,002 

LEPR rs1137100*G + TCF7L2 rs7903146*T/T 6,57 2,66-16,22 0,017 

LEPR rs1137100*A + CCL20 rs6749704*T +  

CX3CR1 rs3732378*G + TCF7L2 rs7903146*C 
0,33 0,20-0,52 0,009 

LEPR rs1137100*A + CCL20 rs6749704*T + TCF7L2 

rs7903146*C 
0,32 0,20-0,52 0,009 

LEPR rs1137100*A + CCL20 rs6749704*T +  

TCF7L2 rs7903146*C + MC4R rs17782313*T 
0,31 0,19-0,50 0,004 

LEPR rs1137100*A + CCL20 rs6749704*T +  

TCF7L2 rs7903146*C + CCL11 rs16969415*C 
0,31 0,19-0,51 0,006 

ADIPOQ rs17366743*T/T + TCF7L2 rs7903146*C 0,26 0,15-0,45 9,27Ĭ10-4 

ʇʨʠʤʝʯʘʥʠʝ: PBonf - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ c ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ 

ɹʦʥʬʝʨʦʥʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʨʘʚʥʝʥʠʡ; OR ï ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ; 95% ʉIOR 

ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʨʘʟʣʠʯʠʝ ʩʪʨʫʢʪʫʨʳ ʧʘʪʪʝʨʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʉɼ2, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʠʩʢ ʉɼ2 ʫ ʤʫʞʯʠʥ 

ʩʚʷʟʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ ʛʝʥʦʪʠʧʘ CCL20 rs6749704*C/C ʠ ʘʣʣʝʣʷ CCL2 rs1024611*A 

(OR=6,3, PBonf=0,009), ʘ ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝʤ ʘʣʣʝʣʝʡ CCL20 rs6749704*C, GRIN2B 

rs1805476*C, CCL2 rs1024611*A, CCL5 rs2107538*C (OR=4,64, PBonf=9,08Ĭ10
-5). 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʕʡʣʝʨʘ-ɺʝʥʥʘ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʩʦʯʝʪʘʥʠʡ. 

ʇʦʥʠʞʝʥʥʳʡ ʨʠʩʢ ʉɼ2 ʫ ʤʫʞʯʠʥ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʩʦʯʝʪʘʥʠʷʤʠ ʘʣʣʝʣʝʡ 

CCL20 rs6749704*T ʠ GRIA1 rs2195450*C (OR=0,27, PBonf=0,009), ʘ ʪʘʢʞʝ ʘʣʣʝʣʝʡ 

CCL20 rs6749704*T ʠ CCL11 rs16969415*C (OR=0,20, PBonf=0,040). 

 

 



мнн 
 

 
 

 

ʈʠʩʫʥʦʢ 5 - ɼʠʘʛʨʘʤʤʘ ʕʡʣʝʨʘ-ɺʝʥʥʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʦʯʝʪʘʥʠʷ CCL20 rs6749704*C + GRIN2B rs1805476*C + CCL2 rs1024611*A + 

CCL5 rs2107538*C, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʩ ʉɼ2 ʫ ʤʫʞʯʠʥ. 

ʇʨʠʤʝʯʘʥʠʝ: ʵʣʣʠʧʩʳ ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʯʝʪʘʥʠʷ, ʘ ʦʙʣʘʩʪʠ 

ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʭ ʢʦʤʙʠʥʘʮʠʠ; ʨʘʟʤʝʨ ʦʙʣʘʩʪʝʡ ʧʝʨʝʩʝʯʝʥʠʷ 

ʩʦʦʪʚʝʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷʤʠ ORR (ʦʪʥʦʰʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ OR, ʧʦʣʫʯʝʥʥʦʛʦ ʜʣʷ ʩʦʯʝʪʘʥʠʷ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ, ʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʝ OR, ʚʳʯʠʩʣʝʥʥʳʭ ʜʣʷ ʥʠʭ ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʘʥʘʣʠʟʝ).  

 

ɺ ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʠʩʢ ʉɼ2 ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ 

ʘʣʣʝʣʷ LEPR rs1137100*G, ʛʝʥʦʪʠʧʘ TCF7L2 rs7903146*T/T ʠ ʘʣʣʝʣʷ MC4R 

rs17782313*T (OR=9,51, PBonf=0,002), ʘ ʪʘʢʞʝ ʘʣʣʝʣʷ LEPR rs1137100*G ʠ 

ʛʝʥʦʪʠʧʘ TCF7L2 rs7903146*T/T (OR=6,57, PBonf=0,017). ʅʘ ʨʠʩʫʥʢʝ 6 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʕʡʣʝʨʘ-ɺʝʥʥʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʩʪʘʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʩʦʯʝʪʘʥʠʡ. 

 



мно 
 

 
 

 

ʈʠʩʫʥʦʢ 6 - ɼʠʘʛʨʘʤʤʘ ʕʡʣʝʨʘ-ɺʝʥʥʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʦʯʝʪʘʥʠʷ LEPR rs1137100*G + TCF7L2 rs7903146*T/T + MC4R rs17782313*T, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʩ ʉɼ2 ʫ ʞʝʥʱʠʥ. 

ʇʨʠʤʝʯʘʥʠʝ: ʵʣʣʠʧʩʳ ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʯʝʪʘʥʠʷ, ʘ ʦʙʣʘʩʪʠ 

ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʭ ʢʦʤʙʠʥʘʮʠʠ; ʨʘʟʤʝʨ ʦʙʣʘʩʪʝʡ ʧʝʨʝʩʝʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷʤ ORR (ʦʪʥʦʰʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʰʘʥʩʦʚ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ OR, ʧʦʣʫʯʝʥʥʦʛʦ ʜʣʷ ʩʦʯʝʪʘʥʠʷ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ, ʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʝ OR, ʚʳʯʠʩʣʝʥʥʳʭ ʜʣʷ ʥʠʭ ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʘʥʘʣʠʟʝ).  

 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʤʘʨʢʝʨʦʤ ʧʦʥʠʞʝʥʥʦʛʦ ʨʠʩʢʘ ʉɼ2 ʫ ʞʝʥʱʠʥ ʷʚʠʣʦʩʴ 

ʩʦʯʝʪʘʥʠʝ ʛʝʥʦʪʠʧʘ ADIPOQ rs17366743*T/T ʠ ʘʣʣʝʣʷ TCF7L2 rs7903146*C 

(OR=0,26, PBonf=9,27Ĭ10
-4). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʘʩʩʦʮʠʘʮʠʡ ʩ ʉɼ2 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʦʢʫʩʦʚ, ʚ ʩʦʩʪʘʚʝ ʩʦʯʝʪʘʥʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʣʣʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʘʩʩʦʮʠʘʮʠʡ ʩ ʉɼ2 ʧʨʠ ʘʥʘʣʠʟʝ ʦʪʜʝʣʴʥʳʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ (CCL17 rs223828, LEPR rs1137100,  PPARG2 rs1801282, 



мнп 
 

 
 

CCR5 rs333,  LRP5 rs3736228, CCL11 rs16969415, CCL2 rs1024611, GRIN2B 

rs7301328, MC4R rs17782313). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ 

ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʠʩʢ ʉɼ2 ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ɼʅʂ-ʤʘʨʢʝʨʦʚ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʧʦʣʠʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʚʳʙʦʨʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʘʪʪʝʨʥʳ ʛʝʥʦʪʠʧʦʚ ʠ/ʠʣʠ ʘʣʣʝʣʝʡ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ. 

 

3.10 ʇʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʫ 96 ʯʝʣʦʚʝʢ (71%), ʵʤʦʮʠʦʛʝʥʥʦʝ ï ʫ 114 (85%), ʵʢʩʪʝʨʥʘʣʴʥʦʝ 

ï ʫ 106 ʯʝʣʦʚʝʢ (79%). ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʚʳʷʚʣʝʥʦ ʫ 60 ʣʠʮ (72%), ʵʤʦʮʠʦʛʝʥʥʦʝ ï ʫ 78 ʯʝʣʦʚʝʢ (93%), ʵʢʩʪʝʨʥʘʣʴʥʦʝ ï ʫ 

73 ʯʝʣʦʚʝʢ (87%). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚʳʰʝ ʜʦʣʷ ʣʠʮ ʩ 

ʵʤʦʮʠʦʛʝʥʥʳʤ ʠ ʵʢʩʪʝʨʥʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʜʘʥʥʳʝ ʦʪʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʘʶʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʈ=0,0508 ʠ ʈ=0,1022 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʫʯʘʩʪʥʠʢʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʉɼ2 ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʚ ʛʨʫʧʧʘʭ ʢʦʥʪʨʦʣʷ ʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ ʰʢʘʣʘʤ çʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝè (ʈ᾽0,0002), 

çʕʤʦʮʠʦʛʝʥʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝè (ʨ᾽0,000), çʕʢʩʪʝʨʥʘʣʴʥʦʝ ʧʠʱʝʚʦʝ 

ʧʦʚʝʜʝʥʠʝè (ʈ᾽0,004) (ʊʘʙʣʠʮʘ 38).  

ʇʦ ʦʧʨʦʩʥʠʢʫ çʀʤʧʫʣʴʩʠʚʥʦʩʪʴè ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 

(ʈ᾽0,0001) ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʴ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (61,0 ʧʨʦʪʠʚ 47,0), ʧʦ 

ʫʨʦʚʥʶ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʦʙʝ ʛʨʫʧʧʳ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ (ʊʘʙʣʠʮʘ 38). ʇʦʢʘʟʘʪʝʣʠ ʦʧʨʦʩʥʠʢʘ EAT-26 ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʠ, ʢʘʢ ʘʥʦʨʝʢʩʠʷ ʠ ʙʫʣʠʤʠʷ. 



мнр 
 

 
 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʜʦʩʪʦʚʝʨʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʘʢ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ (r=0,4198, ʈ<0,0001), 

ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʛʨʫʧʧʝ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ (r=0,1736, ʈ=0,0457) ʠ ʚ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 (ʊʘʙʣʠʮʘ 39). ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʚ ʛʨʫʧʧʝ ʉɼ2 (r=0,4995, ʈ<0,0001).  

 

ʊʘʙʣʠʮʘ 38 - ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ  

(ʚ ʙʘʣʣʘʭ) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

mÑs (min-max), N=134 

ʇʘʮʠʝʥʪʳ ʩ ʉɼ2 

mÑs (min-max), N=83 

P 

DEBQ 

(ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ) 

3,3Ñ0,9 (1,2-5,8) 2,8Ñ0,7 (1,0-5,6) 0,0001 

DEBQ 

(ʵʤʦʮʠʦʥʘʣʴʥʦʝ) 

3,1Ñ0,9 (1,0-6,0) 4,9Ñ1,0 (1,8-6,5) 0,0001 

DEBQ 

(ʵʢʩʪʝʨʥʘʣʴʥʦʝ) 

3,7Ñ0,8 (1,8-5,8) 3,3Ñ0,7 (2,2-5,8) 0,0040 

EAT-26 3,0Ñ0,9 (1,0-6,0) 3,0Ñ0,9 (1,0-6,0) 0,1420 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ 61,0Ñ11,6 (33,0-80,0) 47,0Ñ16,4 (16,0-79,0) 0,0001 

 

ʊʘʙʣʠʮʘ 39 - ʂʦʨʨʝʣʷʮʠʷ ʀʄʊ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ (ʙʘʣʣʳ)  

r(ʈ) 

ʆʙʱʘʷ ʚʳʙʦʨʢʘ 

N=217 

ʂʦʥʪʨʦʣʴ 

N=134 

ʉɼ2 

N=83 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ  

(ʧʦ DEBQ) 

-0,005917  

(0,9313) 

0,06897 

(0,4320) 

0,1285 

(0,2470) 

ʕʤʦʮʠʦʛʝʥʥʦʝ   

(ʧʦ DEBQ) 

0,4198  

(<0,0001) 

0,1736 

(0,0457) 

0,4995 

(<0,0001) 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ  

(ʧʦ DEBQ) 

0,01415  

(0,8355) 

-0,07954 

(0,3591) 

0,390 

(0,0003) 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ 

ʧʠʱʠ (ʧʦ EAT-26) 

-0,002580  

(0,9700) 

0,1071 

(0,2214) 

0,209 

(0,0579) 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ  

(ʧʦ ɺ.ɸ. ʃʦʩʝʥʢʦʚʫ) 

-0,1893  

(0,0054) 

-0,1244 

(0,1553) 

-0,04297 

(0,6997) 

 



мнс 
 

 
 

ʊʘʢʞʝ ʚ ʛʨʫʧʧʝ ʉɼ2 ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʀʄʊ 

ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ (r=0,39, ʈ=0,0003). 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʧʦʢʘʟʘʪʝʣʷ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʩ ʀʄʊ ʚ 

ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʣʘʙʦʡ (r=-0,1893, ʈ=0,0054). 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʣʠʮ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʠʟʙʳʪʢʦʤ ʤʘʩʩʳ ʪʝʣʘ ʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʦʞʠʨʝʥʠʷ. ɺ 

ʦʙʝɦʡ ʚʳʙʦʨʢʝ, ʚʢʣʶʯʘʚʰʝʡ ʢʘʢ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ, ʪʘʢ ʠ ʣʠʮ ʩ ʉɼ2, ʧʦʢʘʟʘʪʝʣʴ ʧʦ 

ʰʢʘʣʝ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ ʚ ʛʨʫʧʧʝ ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ, ʠ ʚʦʟʨʘʩʪʘʣ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ (ʊʘʙʣʠʮʘ 40). 

ʇʦʢʘʟʘʪʝʣʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ ʩʥʠʞʘʣʠʩʴ, ʠ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʣʠʮʘʤʠ ʩ ʦʞʠʨʝʥʠʝʤ 1 ʩʪʝʧʝʥʠ ʠ ʥʦʨʤʘʣʴʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ, ʠ ʤʝʞʜʫ ʣʠʮʘʤʠ ʩ ʦʞʠʨʝʥʠʝʤ 2 ʩʪʝʧʝʥʠ ʠ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. 

 

ʊʘʙʣʠʮʘ 40 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ 

ʇʦʢʘʟʘʪʝʣʠ 

ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ (ʙʘʣʣʳ), 

Me (25; 75), N=217 

ʀʄʊ<25 

ʢʛ/ʤ2, 

n=35 

ʀʄʊ 

25-29,9 

ʢʛ/ʤ2, n=79 

ʀʄʊ 

30-34,9 

ʢʛ/ʤ2, 

n=66 

ʀʄʊ 

35-39,9 

ʢʛ/ʤ2, 

n=27 

ʀʄʊÓ40 

ʢʛ/ʤ2, 

n=10 

ʈ 

1 2 3 4 5 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ 

(ʧʦ DEBQ) 

2,9  

(2,2; 3,9) 

3,5  

(2,6; 4,2) 

2,8  

(2,8; 3,6) 

2,8  

(2,8; 3,6) 

3,5  

(3,1; 4,3) 

ʈ1-20,144 

ʈ1-30,929 

ʈ1-40,878 

ʈ1-50,358 

ʕʤʦʮʠʦʛʝʥʥʦʝ  

(ʧʦ DEBQ) 

2,8  

(2,2; 3,7) 

3,5  

(2,8; 4,2) 

4,2  

(3,1; 4,9) 

4,6  

(3,7; 5,0) 

5,2  

(3,4; 5,7) 

P1-20,020 

P1-3<0,0001 

P1-4<0,0001 

P1-50,002 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ  

(ʧʦ DEBQ) 

3,7 

(3,0; 4,4) 

3,6  

(3,1; 4,4) 

3,3  

(3,1; 3,8) 

3,6 

(3,3; 4,0) 

4,5  

(3,8; 4,8) 

P1-20,847 

P1-30,152 

P1-40,835 

P1-50,101 

 



мнт 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 40 

ʆʪʥʦʰʝʥʠʝ ʢ 

ʧʨʠʝʤʫ ʧʠʱʠ  

(ʧʦ EAT-26) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

2,5  

(2,0; 3,0) 

P1-20,782 

P1-30,903 

P1-40,947 

P1-50,413 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ 

(ʧʦ ɺ.ɸ. ʃʦʩʝʥʢʦʚʫ) 

62,5  

(56,0; 

72,0) 

59,0 

(48,8; 

68,3) 

56,0 

(41,8; 

68,5) 

56,0  

(42,5; 

64,0) 

54,0  

(38,0; 

71,0) 

P1-20,162 

P1-30,044 

P1-40,016 

P1-50,1917 

 

ɺ ʚʳʙʦʨʢʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʦ ʚʩʝʤ ʪʨʝʤ ʰʢʘʣʘʤ ʦʧʨʦʩʥʠʢʘ DEBQ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ 

ʦʞʠʨʝʥʠʷ (ʊʘʙʣʠʮʘ 41).  

 

ʊʘʙʣʠʮʘ 41 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ 

ʇʦʢʘʟʘʪʝʣʠ 

ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ (ʙʘʣʣʳ), 

Me (25; 75), N=83 

ʀʄʊ<25 

ʢʛ/ʤ2, n=8 

ʀʄʊ 

25-29,9 

ʢʛ/ʤ2, 

n=17 

ʀʄʊ 

30-34,9 

ʢʛ/ʤ2, 

n=34 

ʀʄʊ 

35-39,9 

ʢʛ/ʤ2, 

n=18 

ʀʄʊÓ40 

ʢʛ/ʤ2, n=6 

ʈ 

1 2 3 4 5 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ 

(ʧʦ DEBQ) 

2,4  

(2,3; 2,9) 

3,1  

(2,4; 3,6) 

2,8  

(2,8; 3,0) 

2,8  

(2,8; 3,6) 

3,1  

(2,0; 3,1) 

P1-20,091 

P1-30,125 

P1-40,035 

P1-50,605 

ʕʤʦʮʠʦʛʝʥʥʦʝ   

(ʧʦ DEBQ) 

2,7  

(2,1; 4,3) 

4,2  

(3,5; 4,9) 

4,9  

(4,2; 4,9) 

4,9  

(4,2; 5,2) 

5,7  

(5,6; 6,1) 

P1-20,108 

P1-30,008 

P1-40,006 

P1-50,003 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ  

(ʧʦ DEBQ) 

3,0  

(2,5; 3,1) 

3,2  

(3,0; 4,2) 

3,3  

(3,1; 3,6) 

3,4  

(3,3; 4,0) 

4,6  

(3,8; 4,8) 

P1-20,028 

P1-30,002 

P1-40,001 

P1-50,002 

 



мну 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 41 

ʆʪʥʦʰʝʥʠʝ ʢ 

ʧʨʠʝʤʫ ʧʠʱʠ  

(ʧʦ EAT-26) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 4,0) 

2,0  

(2,0; 3,0) 

P1-20,504 

P1-30,838 

P1-40,954 

P1-50,199 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ 

(ʧʦ ɺ.ɸ. ʃʦʩʝʥʢʦʚʫ) 

45,0  

(34,5; 

71,0) 

46,0 

(36,8; 

66,0) 

46,5 

(35,0; 

68,0) 

50,5 

(39,0; 

62,0) 

38,0  

(31,0; 

71,0) 

P1-20,771 

P1-30,773 

P1-40,890 

P1-50,439 

 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʧʦ ʰʢʘʣʝ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʦʪʤʝʯʘʶʪʩʷ ʫʞʝ ʧʨʠ ʠʟʙʳʪʢʝ ʤʘʩʩʳ ʪʝʣʘ. ʇʦ ʰʢʘʣʝ 

ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘʨʘʩʪʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʝʪʩʷ ʩ 

ʦʞʠʨʝʥʠʷ 1 ʩʪʝʧʝʥʠ. ʇʦ ʰʢʘʣʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʝʜʠʘʥʘ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ 3 ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʝ ʪʝʣʘ. 

ɺ ʛʨʫʧʧʝ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ ʤʝʜʠʘʥʘ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʰʢʘʣʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʚʳʰʝ ʧʨʠ ʦʞʠʨʝʥʠʠ 3 ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ, ʧʦ ʰʢʘʣʝ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʚʳʰʝ ʧʨʠ ʦʞʠʨʝʥʠʠ 1 ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʊʘʙʣʠʮʘ 42). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʰʢʘʣʘʤ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʠ 

ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʢʘʢ ʜʣʷ 

ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ, ʪʘʢ ʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʰʢʘʣʝ 

ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʧʨʠ 

ʉɼ2. ʅʘʨʘʩʪʘʥʠʝ ʤʝʜʠʘʥʳ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ 

ʦʞʠʨʝʥʠʷ ʚʳʷʚʣʝʥʦ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ ʉɼ2.  

ʇʦʢʘʟʘʪʝʣʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʦʞʠʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ ʣʠʮ ʩ ʦʞʠʨʝʥʠʝʤ 1 ʠ 

2 ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ.  

 

 



мнф 
 

 
 

ʊʘʙʣʠʮʘ 42 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʄʊ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ (ʙʘʣʣʳ), 

Me (25; 75), N=134 

ʀʄʊ<25 

ʢʛ/ʤ2, 

n=27 

ʀʄʊ 

25-29,9 

ʢʛ/ʤ2, 

n=62 

ʀʄʊ 

30-34,9 

ʢʛ/ʤ2, 

n=32 

ʀʄʊ 

35-39,9 

ʢʛ/ʤ2, 

n=9 

ʀʄʊÓ40 

ʢʛ/ʤ2, 

n=4 

P 

1 2 3 4 5 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʧʦ 

DEBQ) 

3,1  

(2,2; 4,2) 

3,6 

(2,7; 4,2) 

3,3  

(2,7; 4,1) 

2,8  

(2,5; 3,3) 

4,4 

(4,1; 4,7) 

P1-20,401 

P1-30,761 

P1-40,467 

P1-50,046 

ʕʤʦʮʠʦʛʝʥʥʦʝ (ʧʦ 

DEBQ) 

2,8  

(2,5; 3,6) 

3,1  

(2,8; 3,6) 

3,5 

(2,8; 4,4) 

3,3  

(2,8; 4,3) 

3,4  

(2,9; 3,5) 

P1-20,124 

P1-30,016 

P1-40,088 

P1-50,529 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ  

(ʧʦ DEBQ) 

4,0 

(3,6; 4,7) 

3,7  

(3,2; 4,4) 

3,6  

(2,8; 4,2) 

3,8 

(3,6; 3,9) 

4,1  

(3,0; 5,2) 

P1-20,251 

P1-30,067 

P1-40,395 

P1-50,842 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ 

ʧʠʱʠ  

(ʧʦ EAT-26) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,3; 3,0) 

3,0  

(2,8; 3,0) 

3,0  

(2,5; 4,0) 

P1-20,958 

P1-30,569 

P1-40,954 

P1-50,548 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ (ʧʦ 

ɺ.ɸ. ʃʦʩʝʥʢʦʚʫ) 

63,5  

(58,0; 

72,0) 

59,5  

(53,0;  

69,0) 

59,0 

(51,8;  

71,8) 

59,0  

(52,5; 

66,8) 

61,0  

(54,0; 

70,0) 

P1-20,102 

P1-30,147 

P1-40,173 

P1-50,690 

 

ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʝʞʜʫ ʣʠʮʘʤʠ ʩ ʉɼ2 ʠ 

ʢʦʥʪʨʦʣʝʤ ʚ ʧʦʜʛʨʫʧʧʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʀʄʊ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 43. ʅʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ ʦʪʣʠʯʠʷ ʧʦ ʰʢʘʣʝ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ï ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʥʠ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ, ʧʨʠ ʠʟʙʳʪʢʝ ʤʘʩʩʳ ʪʝʣʘ ʠ ʚʩʝʭ ʩʪʝʧʝʥʷʭ 

ʦʞʠʨʝʥʠʷ. 

 



мол 
 

 
 

ʊʘʙʣʠʮʘ 43 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʚ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʇʦʢʘʟʘʪʝʣʠ  

ʧʠʱʝʚʦʛʦ  

ʧʦʚʝʜʝʥʠʷ 

(ʙʘʣʣʳ),  

Me (25; 75) 

ʀʄʊ<25 

ʢʛ/ʤ2, 

n=35 

ʀʄʊ 

25-29,9 

ʢʛ/ʤ2, 

n=79 

ʀʄʊ 

30-34,9 

ʢʛ/ʤ2, 

n=66 

ʀʄʊ 

35-39,9 

ʢʛ/ʤ2, 

n=27 

ʀʄʊÓ40 

ʢʛ/ʤ2, 

n=10 

P 

1 2 3 4 5 

ʆ
ʛ
ʨ
ʘ
ʥ
ʠ
ʯ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
ʝ
 

 

ʉɼ2 

N=83 

2,4  

(2,3; 2,9) 

3,1  

(2,4; 3,6) 

2,8  

(2,8; 3,0) 

2,8 

 (2,8; 3,6) 

3,1  

(2,0; 3,1) 

P1 0,145 

P2 0,063 

P3 0,007 

P4 0,432 

P5 0,014 

ʂʦʥʪʨʦʣʴ 

N=134 

3,1  

(2,2; 4,2) 

3,6 

(2,7; 4,2) 

3,3  

(2,7; 4,1) 

2,8  

(2,5; 3,3) 

4,4 

(4,1; 4,7) 

ʕ
ʤ
ʦ
ʮ
ʠ
ʦ
ʛ
ʝ
ʥ
ʥ
ʦ
ʝ
 
 

 

ʉɼ2 

N=83 

2,7  

(2,1; 4,3) 

4,2  

(3,5; 4,9) 

4,9  

(4,2; 4,9) 

4,9  

(4,2; 5,2) 

5,7  

(5,6; 6,1) 

P1 0,922 

P2 0,003 

P3 0,001 

P4 0,012 

P5 0,011 

ʂʦʥʪʨʦʣʴ 

N=134 

2,8  

(2,5; 3,6) 

3,1  

(2,8; 3,6) 

3,5 

(2,8; 4,4) 

3,3  

(2,8; 4,3) 

3,4  

(2,9; 3,5) 

ʕ
ʢ
ʩ
ʪ
ʝ
ʨ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
ʝ
 

  

ʉɼ2 

N=83 

3,0  

(2,5; 3,1) 

3,2  

(3,0; 4,2) 

3,3  

(3,1; 3,6) 

3,4  

(3,3; 4,0) 

4,6  

(3,8; 4,8) 

P1 0,002 

P2 0,417 

P3 0,151 

P4 0,485 

P5 0,522 

ʂʦʥʪʨʦʣʴ 

N=134 

4,0 

(3,6; 4,7) 

3,7  

(3,2; 4,4) 

3,6  

(2,8; 4,2) 

3,8 

(3,6; 3,9) 

4,1  

(3,0; 5,2) 

ʆ
ʪ
ʥ
ʦ
ʰ
ʝ
ʥ
ʠ
ʝ
 
ʢ
 

ʧ
ʨ
ʠ
ʝ
ʤ
ʫ
 
ʧ
ʠ
ʱ
ʠ

 

ʉɼ2 

N=83 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 4,0) 

2,0  

(2,0; 3,0) 

P1 0,967 

P2 0,188 

P3 0,335 

P4 0,935 

P5 1,000 

ʂʦʥʪʨʦʣʴ 

N=134 

3,0  

(2,0; 3,0) 

3,0  

(2,0; 3,0) 

3,0  

(2,3; 3,0) 

3,0  

(2,8; 3,0) 

3,0  

(2,5; 4,0) 

ʀ
ʤ
ʧ
ʫ
ʣ
ʴ
ʩ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʉɼ2 

N=83 

45,0 

(34,5; 

71,0) 

46,0  

(36,8; 

66,0) 

46,5  

(35,0; 

68,0) 

50,5  

(39,0; 

62,0) 

38,0  

(31,0; 

71,0) 

P1 0,087 

P2 0,045 

P3 0,035 

P4 0,227 

P5 0,201 

 

ʂʦʥʪʨʦʣʴ 

N=134 

63,5  

(58,0; 

72,0) 

59,5  

(53,0; 

69,0) 

59,0 

(51,8; 

71,8) 

59,0  

(52,5; 

66,8) 

61,0  

(54,0; 

70,0) 

 



мом 
 

 
 

ʇʦʢʘʟʘʪʝʣʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʟʜʦʨʦʚʳʭ, ʚ ʧʦʜʛʨʫʧʧʘʭ ʩ ʦʞʠʨʝʥʠʝʤ 1 ʩʪʝʧʝʥʠ ʠ 3 ʩʪʝʧʝʥʠ ʠ ʚʳʰʝ. ʄʝʜʠʘʥʘ 

ʙʘʣʣʘ ʧʦ ʰʢʘʣʝ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʨʠ ʉɼ2 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʫ ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. 

ʇʘʮʠʝʥʪʳ ʩ ʉɼ2 ʤʝʥʝʝ ʠʤʧʫʣʴʩʠʚʥʳ, ʯʝʤ ʟʜʦʨʦʚʳʝ ʣʠʮʘ, ʵʪʠ ʨʘʟʣʠʯʠʷ 

ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʠ ʠʟʙʳʪʢʝ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʠ 1 ʩʪʝʧʝʥʠ. ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ 

ʧʠʱʠ ʦʜʠʥʘʢʦʚʦʝ ʫ ʙʦʣʴʥʳʭ ʉɼ2 ʠ ʣʠʮ ʙʝʟ ʉɼ ʧʨʠ ʣʶʙʦʤ ʀʄʊ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʉɼ2 ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʠ 

ʟʜʦʨʦʚʳʭ ʣʠʮ. ʆʧʪʠʤʘʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʉɼ2 ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʈʠʩʫʥʦʢ 7). ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʨʠʪʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤ ʩ ʉɼ2 (cut-off value), 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʙʦʣʝʝ 4,1 ʙʘʣʣʦʚ. 

 

ʈʠʩʫʥʦʢ 7 - ROC-ʢʨʠʚʘʷ ʜʣʷ ʧʦʢʘʟʘʪʝʣʷ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(AUC=0,777, 95%CI: 0,715-0,830, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 74,7%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 79,1%, 

ʈ<0,0001). 

 

ʕʤʦʮʠʦʛʝʥʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ
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 Specificity: 79,1

 Criterion : >4,1



мон 
 

 
 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ 

(ʊʘʙʣʠʮʘ 44). ɺ ʦʙʱʝʡ ʛʨʫʧʧʝ ʤʝʜʠʘʥʘ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʰʢʘʣʝ ʵʤʦʮʠʦʛʝʥʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʙʳʣʘ ʚʳʰʝ ʫ ʤʫʞʯʠʥ, ʯʝʤ ʫ ʞʝʥʱʠʥ.  

 

ʊʘʙʣʠʮʘ 44 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ  

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʙʘʣʣʳ), Me (25; 75) 

ʄʫʞʯʠʥʳ, N=50 ɾʝʥʱʠʥʳ, N=167 P 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʧʦ DEBQ) 3,2 (2,8; 4,2) 3,1 (2,6; 3,6) 0,0919 

ʕʤʦʮʠʦʛʝʥʥʦʝ (ʧʦ DEBQ) 4,2 (3,1; 4,9) 3,6 (2,8; 4,8) 0,0363 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ (ʧʦ DEBQ) 3,6 (3,1; 4,4) 3,6 (2,8; 4,8) 0,3859 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ ʧʠʱʠ  3,0 (2,0; 3,0) 3,0 (2,0; 3,0) 0,5913 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ  60,0 (44,0; 71,0) 58,0 (45,8; 67,3) 0,3945 

 

ɺ ʛʨʫʧʧʝ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ (ʊʘʙʣʠʮʘ 45) ʤʝʜʠʘʥʘ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʰʢʘʣʝ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʳʣʘ ʚʳʰʝ ʫ ʤʫʞʯʠʥ, ʯʝʤ ʫ ʞʝʥʱʠʥ. ʋ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʥʝ ʙʳʣʦ ʦʪʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ (ʊʘʙʣʠʮʘ 46). 

 

ʊʘʙʣʠʮʘ 45 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʙʘʣʣʳ), Me (25; 75) 

ʄʫʞʯʠʥʳ,  

N=29 

ɾʝʥʱʠʥʳ,  

N=106 

P 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʧʦ DEBQ) 3,9 (2,8; 4,4) 3,2 (2,6; 4,1) 0,0354 

ʕʤʦʮʠʦʛʝʥʥʦʝ (ʧʦ DEBQ) 3,6 (2,8; 4,1) 3,1 (2,8; 3,8) 0,1570 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ (ʧʦ DEBQ) 3,7 (3,4; 4,9) 3,8 (3,3; 4,4) 0,4867 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ ʧʠʱʠ  3,0 (2,8; 3,0) 3,0 (2,0; 3,0) 0,9976 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ  65,0 (54,3; 71,3) 60,0 (54,3; 69,0) 0,3344 

 

ʊʘʙʣʠʮʘ 46 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʝ ʉɼ2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʙʘʣʣʳ), Me (25; 75) 

ʄʫʞʯʠʥʳ, N=21 ɾʝʥʱʠʥʳ, N=62 P 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʧʦ DEBQ) 2,8 (2,3; 3,6) 2,8 (2,6; 3,5) 0,6894 



моо 
 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 46 

ʕʤʦʮʠʦʛʝʥʥʦʝ (ʧʦ DEBQ) 4,9 (4,2; 5,3) 4,7 (3,6; 4,9) 0,1750 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ (ʧʦ DEBQ) 3,6 (3,0; 3,9) 3,3 (3,1; 3,8) 0,7272 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ ʧʠʱʠ  2,0 (2,0; 3,0) 3,0 (2,0; 3,0) 0,4064 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ  49,0 (39,5; 69,0) 46,5 (34,0; 65,0) 0,4444 

 

ɺ ʪʘʙʣʠʮʝ 47 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʣʠʢʝʤʠʠ ʩ 

ʧʦʢʘʟʘʪʝʣʝʤ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʠ ʪʦʱʘʢʦʚʦʡ 

ʛʣʠʢʝʤʠʠ ʩ ʙʘʣʣʘʤʠ ʧʦ ʰʢʘʣʝ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 47 - ʂʦʨʨʝʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʝ ʉɼ2 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

N=83 

r(P) 

ɻʣʠʢʝʤʠʷ 

ʥʘʪʦʱʘʢ 

ʇʦʩʪʧʨʘʥʜʠʘʣʴʥʘʷ 

ʛʣʠʢʝʤʠʷ 

HbA1c 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ  

(ʧʦ DEBQ) 

-0,0368 

(0,7408) 

-0,0274 

(0,8058) 

-0,0652 

(0,5581) 

ʕʤʦʮʠʦʛʝʥʥʦʝ   

(ʧʦ DEBQ) 

0,203  

(0,0656) 

0,304 

(0,0052) 

0,0954 

(0,3990) 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ  

(ʧʦ DEBQ) 

0,228 

(0,0379) 

0,260 

(0,0175) 

0,0836 

(0,4522) 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ ʧʠʱʠ (ʧʦ 

EAT-26) 

0,0923 

(0,4066) 

-0,0728 

(0,5133) 

0,0397 

(0,7215) 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ  

(ʧʦ ɺ.ɸ. ʃʦʩʝʥʢʦʚʫ) 

0,05139  

(0,6445) 

0,00888 

(0,9365) 

0,0485 

(0,6635) 

 

ɺ ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʢʨʦʤʝ ʩʣʘʙʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 



моп 
 

 
 

ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʢʨʦʚʠ ʠ ʙʘʣʣʘʤʠ ʧʦ ʰʢʘʣʝ EAT-26 

(r=0,2395, P=0,0004). 

ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʢʦʵʬʬʠʮʠʝʥʪ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʠ ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(r=0,2123, P=0,0134; r=0,2166, P=0,0116, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ɺ ʛʨʫʧʧʝ ʉɼ2 ʚʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʚʥʝʡ ʃʇʅʇ, 

ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʠʥʜʝʢʩʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʰʢʘʣʝ EAT-26 

(r=0,230, P=0,0364; r=0,308, P=0,0046; r=0,328, P=0,0025, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʦʙʱʝʛʦ 

ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ (r=0,252, P=0,0217). 

ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦʢʘʟʘʪʝʣʴ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʢʘʟʘʣ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʚʦʟʨʘʩʪʦʤ (r=-0,228, P=0,0379). 

ʊʨʠ ʧʦʢʘʟʘʪʝʣʷ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʜʠʘʙʝʪʘ (ʊʘʙʣʠʮʘ 48). ʇʦʢʘʟʘʪʝʣʠ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʠ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʫʤʝʥʴʰʘʣʠʩʴ ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʙʘʣʣ ʧʦ ʰʢʘʣʝ EAT-26 

ʚʦʟʨʘʩʪʘʣ. 

 

ʊʘʙʣʠʮʘ 48 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʉɼ2 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, N=83 r(P) 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʧʦ DEBQ) 0,120 (0,2793) 

ʕʤʦʮʠʦʛʝʥʥʦʝ (ʧʦ DEBQ) -0,329 (0,0024) 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ (ʧʦ DEBQ) -0,239 (0,0297) 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ ʧʠʱʠ (ʧʦ EAT-26) 0,282 (0,0098) 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ (ʧʦ ɺ.ɸ. ʃʦʩʝʥʢʦʚʫ) 0,0956 (0,3898) 

 

ʄʝʜʠʘʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʰʢʘʣʘʤ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʠ ʵʢʩʪʝʨʥʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʚ ʧʦʜʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʜʠʘʙʝʪʘ ʙʦʣʝʝ 10 ʣʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʜʠʘʛʥʦʟ 

ʉɼ2 ʫʩʪʘʥʦʚʣʝʥ ʤʝʥʝʝ 10 ʣʝʪ ʥʘʟʘʜ (ʊʘʙʣʠʮʘ 49). 

 

 



мор 
 

 
 

ʊʘʙʣʠʮʘ 49 - ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ ʨʘʟʣʠʯʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʙʘʣʣʳ), Me (25; 75) 

ɹʦʣʝʝ 10 ʣʝʪ 

N=16 

ʄʝʥʝʝ 10 ʣʝʪ 

N=67 

P 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʦʝ (ʧʦ DEBQ) 3,4 (2,7; 3,6) 2,8 (2,5; 3,1) 0,1420 

ʕʤʦʮʠʦʛʝʥʥʦʝ (ʧʦ DEBQ) 3,9 (2,8; 4,6) 4,9 (4,2; 5,2) 0,0090 

ʕʢʩʪʝʨʥʘʣʴʥʦʝ (ʧʦ DEBQ) 3,0 (3,0; 3,0) 3,3 (3,2; 3.8) 0,0058 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʨʠʝʤʫ ʧʠʱʠ  3,0 (3,0; 3,5) 3,0 (2,0; 3,0) 0,0163 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ  46,0 (35,8; 64,8) 58,0 (43,0; 72,0) 0,1457 

 

 

3.11 ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ ʩ ʧʠʱʝʚʳʤ 

ʧʦʚʝʜʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʡ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʦʚ, ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ɺ ʪʘʙʣʠʮʘʭ 50 ʠ 51 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʘʥʘʣʠʟʘ ʘʩʩʦʮʠʘʮʠʡ ʧʦʣʠʤʦʨʬʥʦʛʦ 

ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ ʤʝʣʘʥʦʢʦʨʪʠʥʘ MC4R ʩ ʪʠʧʘʤʠ ʧʠʱʝʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʠ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2. ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʥʝ 

ʚʳʷʚʣʝʥʦ. 

 

ʊʘʙʣʠʮʘ 50 - ɸʥʘʣʠʟ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 

ʛʝʥʘ MC4R ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʇʦʢʘʟʘʪʝʣʠ (ʚ ʙʘʣʣʘʭ), mÑs, 

N=134 

ɻʝʥʦʪʠʧʳ ʈ 

ʉʉ ʉʊ ʊʊ 

DEBQ (ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ) 3,35Ñ0,55 3,41Ñ0,15 3,29Ñ0,12 0,830 

DEBQ (ʵʤʦʮʠʦʥʘʣʴʥʦʝ) 2,90Ñ0,30 3,49Ñ0,16 3,22Ñ0,11 0,300 

DEBQ (ʵʢʩʪʝʨʥʘʣʴʥʦʝ) 4,10Ñ0,10 3,81Ñ0,14 3,76Ñ0,10 0,840 

EAT-26 3,50Ñ0,50 2,76Ñ0,12 2,81Ñ0,13 0,560 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ 49,50Ñ10,50 61,04Ñ1,62 60,82Ñ1,42 0,390 

 



мос 
 

 
 

ɼʘʥʥʳʝ ʢʨʫʧʥʳʭ ʤʝʪʘ-ʘʥʘʣʠʟʦʚ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʦʣʴ 

ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ MC4R (rs17782313) ʚ ʨʘʟʚʠʪʠʠ ʉɼ2 [152, 244, 327]. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʜʨʫʛʦʛʦ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ ʛʝʥʘ 

MC4R (rs571312) ʩ ʉɼ2 ʫ ʨʫʩʩʢʠʭ ʞʠʪʝʣʝʡ ʛ. ʊʶʤʝʥʠ [21]. ʀʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʘʥʘʣʠʟʫ ʘʩʩʦʮʠʘʮʠʡ ʫʯʘʩʪʢʘ rs17782313 ʛʝʥʘ MC4R ʩ ʉɼ2 ʚ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʷʭ 

ʈʌ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ. 

 

ʊʘʙʣʠʮʘ 51 - ɸʥʘʣʠʟ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 

ʛʝʥʘ MC4R ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 

ʇʦʢʘʟʘʪʝʣʴ (ʚ ʙʘʣʣʘʭ), mÑs, 

N=83 

ɻʝʥʦʪʠʧʳ ʈ 

ʉʉ ʉʊ ʊʊ 

DEBQ (ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʝ) 3,00Ñ0,31 2,93Ñ0,10 2,85Ñ0,13 0,860 

DEBQ (ʵʤʦʮʠʦʥʘʣʴʥʦʝ) 3,77Ñ0,81 4,32Ñ0,21 4,56Ñ0,16 0,380 

DEBQ (ʵʢʩʪʝʨʥʘʣʴʥʦʝ) 3,63Ñ0,38 3,59Ñ0,16 3,51Ñ0,10 0,910 

EAT-26 2,33Ñ0,33 2,81Ñ0,22 2,67Ñ0,12 0,670 

ʀʤʧʫʣʴʩʠʚʥʦʩʪʴ 54,00Ñ10,50 51,00Ñ2,86 48,71Ñ2,49 0,760 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʘʨʠʘʥʪʳ ʛʝʥʘ MC4R rs17782313 ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚ ʵʪʠʦʣʦʛʠʠ ʦʞʠʨʝʥʠʷ. ʊʘʢ, ʚʟʘʠʤʦʩʚʷʟʴ ʤʠʥʦʨʥʦʛʦ ʘʣʣʝʣʷ ʉ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R ʩ ʧʦʚʳʰʝʥʥʳʤ ʀʄʊ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [14, 186, 202, 299]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʥʘ MC4R ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʉɼ2 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʪʦʯʥʳʡ 

ʤʝʭʘʥʠʟʤ ʜʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥ. ʉʫʱʝʩʪʚʫʝʪ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʛʝʥ MC4R ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʝʨʦʪʦʥʠʥʦʚʳʤʠ ʠ ʜʦʬʘʤʠʥʦʚʳʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʚʦʟʤʦʞʥʦʝ ʫʯʘʩʪʠʝ MC4R ʚ ʨʝʛʫʣʷʮʠʠ ʥʘʩʪʨʦʝʥʠʷ 

[82]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘ ʬʝʥʬʣʫʨʘʤʠʥʘ (ʘʛʦʥʠʩʪʘ ʩʝʨʦʪʦʥʠʥʦʚʳʭ 

2ʉ-ʨʝʮʝʧʪʦʨʦʚ) ʫ ʤʳʰʝʡ ʩ ʚʳʢʣʶʯʝʥʥʳʤ ʛʝʥʦʤ MC4R ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ 

ʵʬʬʝʢʪʘ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘ [166]. 



мот 
 

 
 

ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʧʨʠ ʩʪʨʝʩʩ-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʟʘʧʫʩʢʘʝʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʩ 

ʫʯʘʩʪʠʝʤ MC4R ʚ ʟʦʥʳ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʚʳʨʘʙʦʪʢʦʡ ʜʦʬʘʤʠʥʘ [94]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʬʠʮʠʪ 

ʨʝʮʝʧʪʦʨʦʚ ʢ ʤʝʣʘʥʦʢʦʨʪʠʥʫ 4-ʛʦ ʪʠʧʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳʰʝʥʥʦʤʫ 

ʧʦʪʨʝʙʣʝʥʠʶ ʧʠʱʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʢ ʧʨʝʜʧʦʯʪʝʥʠʶ ʞʠʨʥʦʡ ʧʠʱʠ [140, 175].  

ʇʦʣʠʤʦʨʬʥʳʡ ʤʘʨʢʝʨ rs17782313 ʛʝʥʘ MC4R ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤ 

ʥʘʩʪʨʦʝʥʠʝʤ ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʵʪʠʤ ʬʘʢʪʦʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠʝʤʘ ʧʠʱʠ [104]. ɺ 

ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʯʠʣʠʡʩʢʠʭ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʦʞʠʨʝʥʠʝʤ ʠ ʠʤʝʶʱʠʭ 

ʛʝʥʦʪʠʧ ʉ/ʉ ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R, ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʠʱʝʚʦʛʦ ʫʜʦʚʦʣʴʩʪʚʠʷ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʣʘʜʢʦʡ ʧʠʱʠ [241, 242]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ, ʪʘʢ ʠ ʥʘ ʣʶʜʷʭ ʚʳʷʚʠʣʠ ʘʩʩʦʮʠʘʮʠʶ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʣʢʦʛʦʣʷ [99]. 

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʤʘʨʢʝʨʘ rs17782313 MC4R ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʨʫʰʝʥʠʡ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦ ʪʠʧʫ ʧʝʨʝʝʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ. A. Horstmann ʠ ʩʦʘʚʪ. [151] ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫ ʛʦʤʦʟʠʛʦʪʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʘʣʣʝʣʷ C ʫʚʝʣʠʯʝʥ ʦʙʲʝʤ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʝʜʘʥʠʷ, ʧʨʠʯʝʤ ʜʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʪʦʣʴʢʦ ʫ 

ʞʝʥʱʠʥ.   

Z. Yilmaz ʠ ʩʦʘʚʪ. [104] ʚʧʝʨʚʳʝ ʩʦʦʙʱʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʘʩʩʦʮʠʘʮʠʷ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʤʘʨʢʝʨʘ rs17782313 ʛʝʥʘ MC4R (ʘʣʣʝʣʴ ʉ) ʧʦʚʳʰʝʥʥʳʤ ʀʄʊ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʵʤʦʮʠʦʛʝʥʥʳʤ ʧʠʱʝʚʳʤ ʧʦʚʝʜʝʥʠʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʘʥʘʣʠʟʫ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ 

rs17782313 ʛʝʥʘ MC4R ʫ ʙʦʣʴʥʳʭ ʉɼ2, ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʣʠʙʦ ʥʘ 

ʟʜʦʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʘʭ, ʣʠʙʦ ʞʝ ʢʨʠʪʝʨʠʝʤ ʠʩʢʣʶʯʝʥʠʷ ʩʣʫʞʠʣʦ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ 

ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʧʦʣʠʤʦʨʬʥʳʡ 

ʤʘʨʢʝʨ MC4R (rs17782313) ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 




















































































































































