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ɸʅʆʊɸʎɯʗ 

ɹʦʥʜʘʨʢʦʚʘ ɸ. ʄ. ɺʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.27 ï ʧʫʣʴʤʦʥʦʣʦʛʽʷ (222 ï ʤʝʜʠʮʠʥʘ). ï ʉʫʤʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆʅ ʋʢʨʘʾʥʠ. 

ɿʘʭʠʩʪ ʚʽʜʙʫʜʝʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʚʯʝʥʽʡ ʨʘʜʽ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʬʪʠʟʽʘʪʨʽʾ ʽ ʧʫʣʴʤʦʥʦʣʦʛʽʾ ʽʤ. ʌ. ɻ. ʗʥʦʚʩʴʢʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè, ʂʠʾʚ, 2018. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʥʘʚʝʜʝʥʦ ʥʦʚʝ 

ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʟʘʜʘʯʽ ʩʫʯʘʩʥʦʾ ʧʫʣʴʤʦʥʦʣʦʛʽʾ ï ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ, ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ 

(ɹɸ) ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ ʜʦʚʝʜʝʥʦ 

ʚʠʱʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʪʘ ʥʠʞʯʫ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʡʦʛʦ ʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʽʟ ʬʦʨʤʦʪʝʨʦʣʦʤ ʚ ʥʦʩʽʾʚ Glu27Glu-

ʛʝʥʦʪʠʧʫ. 

ʅʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʟʚôʷʟʢʫ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ, ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʘ 

ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʚ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʚ 2,0 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ                   

Gln27Gln-ʛʝʥʦʪʠʧʫ, ʘ ʚ ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ ï ʚ 1,6 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ           

Gln-ʘʣʝʣʷ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʽʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ɹɸ 

ʧʨʝʚʘʣʶʚʘʚ Gln27Gln-ʛʝʥʦʪʠʧ, ʘ ʫ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ 

ʧʝʨʝʙʽʛʦʤ ï Glu27Glu-ʛʝʥʦʪʠʧ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʦʪʘ ʘʣʝʣʽʚ ʽ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʪʘʥʦʚʠʪʴ: Gln-ʘʣʝʣʷ ï 
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71,0 %, Glu-ʘʣʝʣʷ ï 29,0 %, ʘ Gln27Gln ï 52,3 %, Gln27Glu ï 37,4 % ʪʘ 

Glu27Glu ï 10,3 %.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʨʦʟʧʦʜʽʣ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ (ɸɻ) ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ (ʨ = 0,69). ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ ɸɻ (ɺʐ = 0,8; 95 % ɼɯ = 0,5ï1,3; 

ʨ = 0,33), ʨʽʚʥʽ ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ (ɸʊ) 

(ʨ1 = 0,546 ʪʘ ʨ2 = 0,783) ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ɸɻ 

ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ) ʧʦʢʘʟʘʣʦ, ʱʦ Glu27Glu-ʛʝʥʦʪʠʧ ʙʫʚ ʫ 

81,3 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ, ʘ Gln27Gln-ʛʝʥʦʪʠʧ ï ʫ 83,7 % ʭʚʦʨʠʭ ʥʘ 

ɹɸ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ 

ʚ 3,9 ʨʘʟʠ (ɺʐ = 3,9; 95 % ɼɯ = 1,3ï9,7; ʨ = 0,04) ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ 

ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ, ʘ ʚ ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ ï ʫ 2,8 ʨʘʟʠ. 

ɺʠʜʽʣʝʥʦ ʪʨʠ ʢʣʘʩʪʝʨʠ: ʢʣʘʩʪʝʨ ɸ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʘ ʘʣʝʨʛʽʯʥʘ ɹɸ, 

ʱʦ ʚʠʥʠʢʘʻ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʥʘ ʬʦʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ (ʽʂʉ) ʪʘ                   

ɓ2-ʘʛʦʥʽʩʪʽʚ ʪʨʠʚʘʣʦʾ ʜʽʾ (ɹɸʊɼ); ʢʣʘʩʪʝʨ ɺ ï ʥʝʘʣʝʨʛʽʯʥʘ ɹɸ, ʙʽʣʴʰʽʩʪʴ ʞʽʥʦʢ 

ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʜʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ 

ʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʥʘ ʬʦʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʥʽʭ ʜʦʟ ʽʂʉ ʪʘ 

ɹɸʊɼ; ʢʣʘʩʪʝʨ ʉ ï ʥʝʘʣʝʨʛʽʯʥʘ ɹɸ, ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʦʞʠʨʽʥʥʷʤ, ʱʦ 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʞʽʥʦʢ ʪʘ ʤʘʻ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ. 

ʅʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ (75,0 %) ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʽʟ 

ʢʣʘʩʪʝʨʘ ɺ, Gln27Glu-ʛʝʥʦʪʠʧ ī ʽʟ ʢʣʘʩʪʝʨʽʚ ɸ (42,5 %) ʪʘ ʉ (38,3 %), ʘ 

Gln27Gln-ʛʝʥʦʪʠʧ ī ʽʟ ʢʣʘʩʪʝʨʘ ɸ (47 %). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ ɹɸ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʢʣʘʩʪʝʨʘ ɺ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʞʽʥʢʠ ʟ ʨʘʥʥʽʤ ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʨʘʞʝʥʠʤʠ 

ʦʙʩʪʨʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, 
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ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʻ ʥʦʩʽʷʤʠ Glu27Glu-ʛʝʥʦʪʠʧʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʽʚ 

ʢʦʥʪʨʦʣʶ ɹɸ ʫ ʭʚʦʨʠʭ ʽʟ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ. ʋ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʩʝʨʝʜ ʷʢʠʭ 80,0 % ʤʘʶʪʴ ʦʞʠʨʽʥʥʷ ʡ ɸɻ ʪʘ 75,0 % 

ʚʭʦʜʷʪʴ ʜʦ ʢʣʘʩʪʝʨʘ ɺ, ʫʩʪʘʥʦʚʣʝʥʦ ʥʠʟʴʢʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʽɻʂʉ ʪʘ ɹɸʊɼ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʪʽʦʪʨʦʧʽ ʁ ʙʨʦʤʽʜʦʤ 18 ʤʢʛ ʥʘ ʜʦʙʫ ʫ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ                                  

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʥʽʞ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʟʠ ʬʦʨʤʦʪʝʨʦʣʫ ʜʦ 24 ʤʢʛ ʥʘ ʜʦʙʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ, ʢʦʥʪʨʦʣʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʷʞʢʽʩʪʴ 

ʧʝʨʝʙʽʛʫ, ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ, ʬʝʥʦʪʠʧʫʚʘʥʥʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʬʦʨʤʦʪʝʨʦʣ, 

ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ. 

ABSTRACT 

Bondarkova A. M. Management of the patients with bronchial asthma 

depending on Gln27Glu-polymorphism of the gene of ɓ2-adrenergic receptors. ï 
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Education and Science of Ukraine. 
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institutions ñF.G. Yanovsky National Institute of phthisiology and pulmonology of 

National Academy of medical sciences of Ukraineò, Kyiv, 2018. 

In the thesis the theoretical generalization is carried out and a new solution 

of actual problems of modern pulmonology is produced ï on the basis of the study 

of occurrence risk, degree of severity and bronchial asthma (BA) control levels 

depending on Gln27Glu-polymorphism of the gene of ɓ2-adrenoreceptors a higher 
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risk of the development  and a lower clinical effectiveness of the basic treatment 

are proven, the expediency of tiotropy bromide application is actualized and its 

higher efficiency is confirmed compared to formoterol of Glu27Glu-genotype 

carriers. 

Scientific data on the connection of Gln27Glu-polymorphism of the gene  

ɓ2-adrenergic receptors with the development risk, degree of severity and control 

levels indicate that the risk of BA occurrence in Glu27Glu-genotype carriers 

increased 2.0 times compared with Gln27Gln-genotype carriers, and in Glu-allele 

carriers - 1.6 times compared with Gln-allele carriers. It is found that the patients 

with an easy course and controlled BA had the prevailed Gln27Gln-genotype, and 

the patients with a severe and uncontrolled course ï Glu27Glu-genotype.  

It is found that the frequency of alleles and genotypes by Gln27Glu- polymorphism 

of the gene of ɓ2-adrenergic receptors for the patients with BA is: Gln-allele-

71.0%, Glu-allele-29.0%, and Gln27Gln-52.3%, Gln27Glu-37.4% and Glu27Glu ï 

10.3%.  

It is discovered that the distribution of Gln27Gln-, Gln27Glu-and Glu27Glu-

by Gln27Glu- polymorphism of the gene of  ɓ2-adrenergic receptors of the patients 

with BA depending on the presence of arterial hypertension (AH) statistically does 

not differ (ʨ = 0,69). The risk of AH development (OR = 0.8; 95% CI = 0.5-1.3; p 

= 0.33), the levels of systolic and diastolic blood pressure (AP) (ʨ1 = 0.546 and ʨ2 

= 0.783) do not depend on Gln27Glu-polymorphism of the gene of ɓ2-adrenergic 

receptors. Distribution of genotypes of the patients with BA with AH depending on 

body mass index (BMI) showed that Glu27Glu-genotype was present in 81.3% of 

the patients with BA with obesity and Gln27Gln-genotype- in 83.7% of the 

patients with BA with normal body weight and 3.9 fold increase of AH risk is 

found (OR= 3.9; 95% CI = 1.3-9.7; p = 0.04) in the obese patients with BA with 

Glu27Glu -genotype, and 2.8 fold increase ïin the carriers of the Glu-allele.  

Three clusters were selected: cluster A, which is characterized by allergic 

bronchial asthma that occurs at a young age, with a partially controlled course 
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against the background of usage of the low doses of inhaled corticosteroids (iCS) 

and ɓ2-agonists of prolonged action (BAPA); cluster B ï non-allergic BA, most 

women with an excess body weight, a typical beginning at a young age with an 

uncontrolled course against the background of usage of the average doses of iCS 

and BAPA; cluster C ï non-allergic BA, associated with obesity, which is 

diagnosed mainly in women and has a partially controlled course. Glu27Glu-

genotype carriers (75.0%) were most often observed in the patients with BA from 

cluster B, Gln27Glu-genotype ï from clusters A (42.5%) and C (38.3%) and 

Gln27Gln-genotype ï from cluster A (47%). It is found that the most unfavorable 

BA course is observed in the patients in cluster B, predominated by women with an 

early onset of the disease, severe obstructive dysfunction of external respiration, 

uncontrolled course, low efficiency of basic treatment and most of which are 

Glu27Glu-genotype carriers.  

Increasing the dosage of iCS and BAPA contributed to the growth of BA 

control levels in the patients with Gln27Gln and Gln27Glu-genotypes. In 

Glu27Glu-genotype carriers, among which 80.0% are obese and have AH, and 

75.0% belongs to cluster B, a poor response to the treatment is ascertained.  

It is proved that the prescription of high doses of iGʉS and BAPA in 

combination with tiotropy bromide of 18 micrograms per day for Glu27Glu-

genotype carriers by Gln27Glu-polymorphism of the gene of ɓ2-adrenergic 

receptors is more effective for achieving the control of the disease, than raising the 

dosage of formoterol to 24 micrograms per day.  

Key words: bronchial asthma, control of the disease,  severity of the course, 

occurrence risk, phenotyping, effectiveness of the treatment, Gln27Glu- 

polymorphism of the gene of ɓ2-adrenergic receptors, formoterol, tiotropy 

bromide.  
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ī ɓ2-ʘʛʦʥʽʩʪʠ ʪʨʠʚʘʣʦʾ ʜʽʾ 

ï ʚʽʜʥʦʰʝʥʥʷ ʰʘʥʩʽʚ 

ï ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ï ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

ī ʽʥʛʘʣʷʮʽʡʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ 

ï ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ 

ï ʦʙôʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ 

ï ʧʽʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʠʜʠʭʫ 

ï ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɹɸ ï ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʶʜʠʥʠ ʚ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ, ʪʷʞʢʽ ʬʦʨʤʠ ʷʢʦʛʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʱʦ ʩʪʚʦʨʶʻ ʟʥʘʯʥʫ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʫ 

ʧʨʦʙʣʝʤʫ. ʎʝ ʪʠʧʦʚʝ ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʩʥʦʚʦ  ʁʷʢʦʛʦ  ̒

ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [66, 163]. ʊʘʢ, ʟʘ ʦʮʽʥʶʚʘʥʥʷʤʠ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʥʘ ɹɸ 

ʩʪʨʘʞʜʘʶʪʴ ʥʝ ʤʝʥʰʝ ʥʽʞ 334 ʤʣʥ ʦʩʽʙ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 5 % ʞʠʪʝʣʽʚ 

ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ɺ ʋʢʨʘʾʥʽ, ʟʘ ʜʘʥʠʤʠ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ 

ɹɸ ʩʪʘʥʦʚʠʪʴ 488,8 ʭʚʦʨʠʭ ʥʘ 100 ʪʠʩ. ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʽ ʱʦʨʽʯʥʦ 

ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʫ 8 ʪʠʩ. ʯʦʣʦʚʽʢ [3]. 

ʈʦʟʚʠʪʦʢ ɹɸ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʨʽʟʥʠʤʠ ʧʦʣʽʤʦʨʬʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʛʝʥʽʚ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʥʦʛʦ, ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʦʛʦ ʨʝʮʝʧʪʦʨʽʚ, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ-

Ŭ, ʬʝʨʤʝʥʪʽʚ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʽ ʪ. ʜ. [7, 13, 28, 29, 190, 204]. 

ʇʨʦʪʝ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝʤʘʻ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʨʦʣʴ ʢʦʞʥʦʛʦ ʟ ʥʠʭ, 

ʚʟʘʻʤʦʜʽʶ ʧʦʣʽʤʦʨʬʥʠʭ ʛʝʥʽʚ ʪʘ ʫʯʘʩʪʴ ʫ ʧʘʪʦʛʝʥʝʟ ̔ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʛʝʥʽʚ-ʢʘʥʜʠʜʘʪʽʚ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ɹɸ, ʟʘʡʤʘʻ ʛʝʥ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʫ ʢʦʜʫʶʯʽʡ ʯʘʩʪʠʥʽ ʷʢʦʛʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 9 ʧʦʣʽʤʦʨʬʽʟʤʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʪʘ 

ʧʦʰʠʨʝʥʠʤ ʻ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ [14, 91, 125, 190]. ɭ ʜʘʥʽ ʱʦʜʦ ʘʩʦʮʽʘʮʽʾ 

ʮʦɹʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ʟ ʨʦʟʚʠʪʢʦʤ [73, 182], ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ [51, 57, 64] 

ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ [136, 162, 167].  

ʋʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʽʡ ʪʝʨʘʧʽʾ ɹɸ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʷʢ ʥʘ ʚʠʜʽʣʝʥʥʽ ʬʝʥʦʪʠʧʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢ ʽ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʛʝʥʝʪʠʯʥʠʭ ʽ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ. ɺʘʞʣʠʚʠʤ ʛʝʥʝʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ɹɸ ʻ ʧʦʣʽʤʦʨʬʽʟʤʠ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʷʢʽ ʟʜʘʪʥʽ ʟʤʽʥʶʚʘʪʠ ʬʫʥʢʮʽʶ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʚʽʜʧʦʚʽʜʴ                 

ɹɸʊɼ ʪʘ ɹɸʂɼ [18, 155, 156]. ɯʥʜʠʚʽʜʫʘʣʴʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ɹɸʊɼ ʪʘ ʨʦʟʚʠʪʦʢ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʾʭ ʙʨʦʥʭʦʜʠʣʘʪʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ ʙʘʛʘʪʦ 
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ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʚô̫ ʟʫʶʪʴ ʽʟ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ [159, 161], ʧʨʦʪʝ ʻ ʡ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʴ 

[50, 225, 226]. 

ɺ ʋʢʨʘʾʥʽ ʥʝ ʚʠʚʯʘʣʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʟʦʢʨʝʤʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʩʠ ʪʽʣʘ ʪʘ ʨʽʚʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ (ɸʊ), ʘ ʪʘʢʦʞ ʟʚô̫ ʟʦʢ ʮʦɹʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʟ ʨʦʟʚʠʪʢʦʤ, 

ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʽʢʫʚʘʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʝ ʘʢʪʫʘʣʴʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʪʁʴʩʷ 

ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ Gln27Glu-ʧʦʣʽʤʦʨʬʥʦʛʦ ʚʘʨʽʘʥʪʘ ʛʝʥʘ                           

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟ̔ ʨʦʟʚʠʪʢʦʤ ʪʘ ʢʣʽʥʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʜʠʬʽʢʘʮʽʷ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ɹɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʦɹʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʄʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʉʫʤɼʋ çʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʪʘ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʞʠʨʽʥʥʷè                        

(ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0110U004928). 

 ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ 

ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʪʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ. 

2. ɼʦʩʣʽʜʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ                      

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

3. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʙʨʦʥʭʽʘʣʴʥʦʾ              

ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 
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4. ʇʨʦʚʝʩʪʠ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ                 

ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʜʦʩʣʽʜʠʪʠ ʯʘʩʪʦʪʫ ʛʝʥʦʪʠʧʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʫ ʚʠʜʽʣʝʥʠʭ ʢʣʘʩʪʝʨʘʭ. 

5. ɿô̫ ʩʫʚʘʪʠ ʯʘʩʪʦʪʫ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʦʞʠʨʽʥʥʷ 

ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʽ ʨʠʟʠʢ ʾʭ ʨʦʟʚʠʪʢʫ. 

6. ɼʦʩʣʽʜʠʪʠ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ                  

ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ                                  

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ 

ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʪʘ 

ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʽ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ 

(ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ ʪʘ ʦʞʠʨʽʥʥʷ) ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ, 

ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

(ʢʦʤʧôʶʪʝʨʥʘ ʩʧʽʨʦʛʨʘʬʽʷ), ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ, ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʽ (ʧʦʣʽʤʝʨʘʟʥʘ 

ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ) ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ (SPSS Statistics 21,0). 

ɹʘʟʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʂʦʤʫʥʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè. 

ʆʙʩʪʝʞʝʥʦ 195 ʧʘʮʽʻʥʪʽʚ ʽʟ ʙʨʦʥʭʽʘʣʴʥʦʶ ʘʩʪʤʦʶ ʪʘ 95 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʦʩʽʙ. 

ɺʠʚʯʝʥʥʷ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʧʨʦʚʝʜʝʥʦ ʚ ʥʘʫʢʦʚʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʄʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ï ʧʨʦʬʝʩʦʨʘ, ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ 

ʆ. ɺ. ɸʪʘʤʘʥʘ ʪʘ ʟʘʚʽʜʫʚʘʯʘ ʣʘʙʦʨʘʪʦʨʽʾ ï ʧʨʦʬʝʩʦʨʘ, ʜ-ʨʘ ʤʝʜ. ʥʘʫʢ 

ɺ. ʖ. ɻʘʨʙʫʟʦʚʦʾ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʯʘʩʪʦʪʠ ʘʣʝʣʽʚ ʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ ʯʘʩʪʦʪʘ 

Gln (ʉ)-, Glu (G)- ʘʣʝʣʽʚ ʩʪʘʥʦʚʠʣʘ 71,0 ʪʘ 29,0 %, ʘ ʛʝʥʦʪʠʧʽʚ C/ʉ, ʉ/G, G/G ï 

52,3; 37,4 ʪʘ 10,3 % ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʧʦʚʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʟʚôʷʟʢʫ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ, ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʘ 

ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ; ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ 2,0 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln-ʛʝʥʦʪʠʧʫ, ʘ ʚ ʥʦʩʽʾʚ 

Glu-ʘʣʝʣʷ ï ʚ 1,6 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln-ʘʣʝʣʷ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ 

ʽʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ɹɸ ʧʨʝʚʘʣʶʚʘʚ Gln27Gln-ʛʝʥʦʪʠʧ, ʘ 

ʫ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ï Glu27Glu-ʛʝʥʦʪʠʧ. 

ɺʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘ ʢʣʽʥʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʢʣʘʩʪʝʨʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʽʢʦʚʠʤ ʜʝʙʶʪʦʤ, 

ʛʝʥʜʝʨʥʦʶ ʦʟʥʘʢʦʶ, ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ, ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʣʽʢʫʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ ɹɸ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʢʣʘʩʪʝʨʘ ɺ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʞʽʥʢʠ ʟ ʨʘʥʥʽʤ 

ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʨʘʞʝʥʠʤʠ ʦʙʩʪʨʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʻ ʥʦʩʽʷʤʠ 

Glu27Glu-ʛʝʥʦʪʠʧʫ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʥʠʞʯʘ ʢʣʽʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ ʫ 

ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ ʨʘʭʫʥʦʢ ʥʠʞʯʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ɹɸʊɼ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʜʦ ʽʂʉ ʪʘ ɹɸʊɼ ʫ 

ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʽʜʚʠʱʫʻ ʢʦʥʪʨʦʣʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʽʞ ʜʦʜʘʪʢʦʚʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʬʦʨʤʦʪʝʨʦʣʫ. 
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ʆʪʨʠʤʘʥʦ ʥʦʚʽ ʥʘʫʢʦʚʽ ʜʘʥʽ, ʱʦ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɸɻ ʪʘ ʨʽʚʥʽ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʫ 3,9 ʨʘʟʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ Glu27Glu-ʛʝʥʦʪʠʧʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʱʦʜʦ 

ʘʩʦʮʽʘʮʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-

ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ɹɸ, ʙʽʣʴʰ ʪʷʞʢʠʤʠ 

ʦʙʩʪʨʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʭʚʦʨʠʭ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʪʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʦʪʠʧʽʚ ʟʘ ʮʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ. 

ʋʨʘʭʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʜʦʟʚʦʣʷʻ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʠʟʴʢʫ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ɹɸʊɼ ʧʝʨʝʚʘʞʥʦ ʫ ʞʽʥʦʢ ʽʟ ʨʘʥʥʽʤ ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʡʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʤʠ ʦʙʩʪʨʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ ʽ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ. 

ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʪʘ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʜʦʮʽʣʴʥʦ ʜʦʜʘʚʘʪʠ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ʜʦ ʽʂʉ ʪʘ 

ɹɸʊɼ. 

ɼʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ Glu27Glu-ʛʝʥʦʪʠʧʫ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ 3,9 ʨʘʟʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʝ ʧʘʪʝʥʪʘʤʠ 

ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠè ˉ 119475, UA, ʄʇʂ (2006.01) G 01N 33/50,      

u 2017 03564 ʚʽʜ 25.09.2017, ɹʶʣ. ˉ 18, çʉʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ 

ʘʩʪʤʠè ˉ 120096, UA, ʄʇʂ (2006.01) G 01N 33/50, u 2017 03578 ʚʽʜ 

25.10.2017, ɹʶʣ. ˉ 20. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʚ ʧʨʘʢʪʠʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʾ, ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ: ʫ ʨʦʙʦʪʫ ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çCʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ 

ʣʽʢʘʨʥʷè, ʚʽʜʜʽʣʝʥʴ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʂʦʤʫʥʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

çʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè, çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʥʘ 

ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʪʘ çɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè; ʘ ʪʘʢʦʞ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘ ʢʘʬʝʜʨʘʭ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 

ʦʩʚʽʪʠ ʪʘ ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʄʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ 2 ʽ ʢʣʽʥʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʪʘ 

ʘʣʝʨʛʦʣʦʛʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʢʘʬʝʜʨʽ 

ʬʘʢʫʣʴʪʝʪʩʴʢʦʾ ʪʝʨʘʧʽʾ ʪʘ ʝʥʜʦʢʨʠʥʦʣʦʛʽʾ ɼʋ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ 

ʘʢʘʜʝʤʽʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠè, ʢʘʬʝʜʨʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʝʜʠʮʠʥʠ ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʷ ʻ ʦʩʦʙʠʩʪʦʶ ʧʨʘʮʝʶ 

ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪ ʚʠʢʦʥʘʣʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, 

ʩʬʦʨʤʫʣʶʚʘʣʘ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʚʘʣʘ ʛʨʫʧʠ, ʧʨʦʚʝʣʘ 

ʢʣʽʥʽʯʥʠʡ ʚʽʜʙʽʨ ʪʘ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ, ʚʠʢʦʥʘʣʘ ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʨʚʠʥʥʝ ʦʙʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʽʥʽʯʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʜʦʙʫʚʘʯ ʚʠʢʦʥʘʣʘ ʩʪʘʪʠʩʪʠʯʥʝ ʦʙʨʦʙʣʝʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʩʥʦʚʢʠ ʡ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʘʚʪʦʨ ʩʬʦʨʤʫʣʶʚʘʣʘ ʨʘʟʦʤ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ. 

 ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʦʧʨʠʣʶʜʥʝʥʽ ʥʘ ʍʍɯɯɯ ʽ ʍʍɯV ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ (ʤ. ʂʘʟʘʥʴ, 2013 ʨ.; ʤ. ʄʦʩʢʚʘ, 2014 ʨ.), V ʟôʾʟʜʽ ʬʪʠʟʽʘʪʨʽʚ ʽ 

ʧʫʣʴʤʦʥʦʣʦʛʽʚ (ʤ. ʂʠʾʚ, 2013 ʨ.), XVIII  ʄʽʞʥʘʨʦʜʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʢʦʥʛʨʝʩʽ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (ʤ. ʊʝʨʥʦʧʽʣʴ, 2014 ʨ.), ʄʽʞʥʘʨʦʜʥʦʤʫ ʤʝʜʠʯʥʦʤʫ 

ʢʦʥʛʨʝʩʽ (ʤ. ʂʦʰʠʮʝ, 2015 ʨ.), ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʪʘ ʪʝʦʨʝʪʠʯʥʦʾ 
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ʤʝʜʠʮʠʥʠè (ʤ. ʉʫʤʠ, 2013, 2014, 2017 ʨʨ.); ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ (ʤ. ʃʦʥʜʦʥ, 2016 ʨ.). 

 ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 18 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʩʝʨʝʜ ʷʢʠʭ 7 ʩʪʘʪʝʡ (ʟʦʢʨʝʤʘ, 5 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ, 2 ʧʫʙʣʽʢʘʮʽʾ ï ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʜʘʥʥʷʭ), 

11 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʛʨʝʩʽʚ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

 ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 182 

ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, 

ʨʦʟʜʽʣʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ ʟ̔ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʩʥʦʚʢʽʚ, 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʘ ʪʘʢʦʞ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʠʪʴ 

226 ʥʘʡʤʝʥʫʚʘʥʴ ʟ ʷʢʠʭ 34 ï ʚʽʪʯʠʟʥʷʥʠʭ, 192 ī ʽʥʦʟʝʤʥʠʭ. ɼʠʩʝʨʪʘʮʽʷ 

ʽʣʶʩʪʨʦʚʘʥʘ 38 ʪʘʙʣʠʮʷʤʠ, 20 ʨʠʩʫʥʢʘʤʠ. 
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ʈʆɿɼɯʃ 1 

GLN27GLU-ʇʆʃɯʄʆʈʌɯɿʄ ɻɽʅɸ ɓ2-ɸɼʈɽʅɽʈɻɯʏʅʀʍ ʈɽʎɽʇʊʆʈɯɺ: 

ɸʉʆʎɯɸʎɯʗ ɿ ʂʃɯʅɯʏʅʀʄʀ ʇʈʆʗɺɸʄʀ, ʌɽʅʆʊʀʇɸʄʀ                                    

ʊɸ ɽʌɽʂʊʀɺʅɯʉʊʖ ʃɯʂʋɺɸʅʅʗ ʍɺʆʈʀʍ ʅɸ ɹʈʆʅʍɯɸʃʔʅʋ ɸʉʊʄʋ 

(ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

 1.1 Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ 

ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

 ɻʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ 

ʚʘʨʽʘʥʪʽʚ ʛʝʥʽʚ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʦʟʚʠʪʢʦʤ ʽ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʽʢʫʚʘʥʥʷ [25, 74, 197]. 

ɿʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ, ʢʽʣʴʢʽʩʪʴ ʛʝʥʽʚ-ʢʘʥʜʠʜʘʪʽʚ ɹɸ ʩʪʘʥʦʚʠʪʴ 

1 900, ʽ ʚʦʥʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ (ʪʘʙʣ. 1.1) [15, 114, 142]. ɺʧʝʨʰʝ ʧʨʦ ʟʯʝʧʣʝʥʥʷ 

ʜʽʣʷʥʢʠ ʭʨʦʤʦʩʦʤʠ 5q ʟ ɹɸ ʧʦʚʽʜʦʤʠʣʠ M. Johnson ʪʘ ʩʧʽʚʘʚʪʦʨʠ [200]. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʟʠʮʽʡʥʦʛʦ ʢʣʦʥʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ 8 ʭʨʦʤʦʩʦʤʥʠʭ ʣʦʢʫʩʽʚ ɹɸ: 

5q31.1-33, 6p12-21.2, 11q12-13, 12q14-24.1, 13q12-22, 14q11-12, 16p12.1-11.2 ʽ 

Xq28/Yq12 [29, 78].  

 ʏʠʩʣʝʥʥʽ ʘʩʦʮʽʘʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʚ ʧʘʪʦʛʝʥʝʟʽ ɹɸ 

ʙʝʨʝ ʫʯʘʩʪʴ ʙʝʟʣʽʯ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʚʟʘʻʤʦʟʚô̫ ʟʘʥʠʭ ʛʝʥʽʚ, ʬʝʥʦʪʠʧʽʯʥʠʡ ʝʬʝʢʪ 

ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [28, 29, 45, 135]. 

ɯʩʪʦʪʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʛʝʥʘʤ ʮʠʪʦʢʽʥʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʘʣʝʨʛʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʙʨʦʥʭʽʚ [79, 107, 170, 

179].  

 ʈʦʟʚʠʪʦʢ ɹɸ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʨʽʟʥʠʤʠ ʧʦʣʽʤʦʨʬʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʛʝʥʽʚ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʥʦʛʦ (ʂʉ), ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ-Ŭ, ʬʝʨʤʝʥʪʽʚ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʪʘ ʽʥ., ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʨʽʟʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʥʪʠ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʨʦʷʚʣʷʶʪʴʩʷ  ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 
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ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʡ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ, ʚʢʣʶʯʘʶʯʠ ɓ2-ʘʛʦʥʽʩʪʠ ʪʘ 

ʽʂʉ (ʪʘʙʣ. 1.2) [1, 150, 187]. 

ʊʘʙʣʠʮʷ 1.1 

ɻʝʥʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʙʨʦʥʭʽʘʣʴʥʦʶ ʘʩʪʤʦʶ 

ɻʝʥ (ʙʽʣʢʦʚʠʡ ʧʨʦʜʫʢʪ) ʇʦʚôʷʟʘʥʠʡ ʬʝʥʦʪʠʧ ʇʦʩʠʣʘʥʥʷ 

1 2 3 

ɻʝʥʠ ʮʠʪʦʢʽʥʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʘʥʪʠʛʝʥʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

IL-1A ɹɸ Adjers et al., 2004 

IL-4 ɹɸ, ʟʘʛʘʣʴʥʠʡ                 

ʪʘ ʩʧʝʮʠʬʽʯʥʠʡ IgE 

Rosenwasser et al., 

1995; Sandford et al., 

2000 

 

IL-13 

 

ɹɸ, ʟʘʛʘʣʴʥʠʡ IgE 
Van der Pouw Kraan, 

1999; Graves, 2000; 

He et al., 2003 

IL-17F ɹɸ Ramsey et al., 2005 

CSF2 (ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-

ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ 

ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʚʘʣʴʥʠʡ 

ʬʘʢʪʦʨ) 

 

ɹɸ 

 

Hoffjan et al., 2004 

TNF-Ŭ (ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥ-Ŭ) 

ɹɸ Sandford et al., 2004 

LTA (ʣʽʤʬʦʪʦʢʩʠʥ-Ŭ) ɹɸ Moffatt, Cookson, 

1997 

RANTES (ʭʝʤʦʢʽʥ) ɹɸ Nickel et al., 2000; 

Fryer et al., 2000 

MCC (ʭʽʤʘʟʘ ʦʧʘʩʠʩ.ʢʣʽʪʠʥ) ɽʢʟʝʤʘ, ʟʘʛʘʣʴʥʠʡ IgE Tanaka et al., 1999 

CC16 (ʫʪʝʨʦʛʣʦʙʽʥ) ɹɸ Laing, 1998 

TGF-ɓ1 (ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ 

ʬʘʢʪʦʨ ʨʦʩʪʫ-ɓ1) 

ɹɸ Hoffjan et al., 2004 

TLR4 (Toll-lʽke ʨʝʮʝʧʪʦʨ-4) ɹɸ Fageras Bottcher 

et al., 2004 

HLA-DQ/DR, HLA-G IgE Moffatt, Cookson, 

1996; Nicolae et al.,  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.1 

1 2 3 

CD14 (ʨʝʮʝʧʪʦʨ 

ʣʽʤʬʦʮʠʪʽʚ) 

ɿʘʛʘʣʴʥʠʡ IgE Baldini et al., 1999 

TCR (ʊ-ʢʣʽʪʠʥʥʽ ʨʝʮʝʧʪʦʨʠ) ʉʧʝʮʠʬʽʯʥʠʡ IgE Moffatt et al., 1998 

ɻʝʥʠ ʨʝʮʝʧʪʦʨʽʚ ʮʠʪʦʢʽʥʽʚ ʪʘ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ 

CCR5 (ʭʝʤʦʢʽʥʦʚʠʡ 

ʨʝʮʝʧʪʦʨ-5) 

ɹɸ Hall et al., 1999 

FCER1B (ʚʠʩʦʢʦʘʬʽʥʥʠʡ 

ʨʝʮʝʧʪʦʨ ʜʦ IgE) 

ɹɸ, ʘʪʦʧʽʷ Shirakawa et al., 

1994; Hill et al., 

1996 

 

IL-4RA (Ŭ-ʣʘʥʮʶʛ 

ʨʝʮʝʧʪʦʨʘ ʜʦ IL-4) 

 

ɹɸ, ʘʪʦʧʽʷ, ʚʤʽʩʪ IgE 
Hershey et al., 

1997; Mitsuyasu 

et al., 1998; Rruse 

et al., 1999 

IL-13RA1 (Ŭ-ʣʘʥʮʶʛ 

ʨʝʮʝʧʪʦʨʘ ʜʦ IL-13) 

ɿʘʛʘʣʴʥʠʡ IgE Heinzmann et al., 

2000 

 

ADRB2  

(ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨ) 

ɺʽʜʧʦʚʽʜʴ ʥʘ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ 

ʪʝʨʘʧʽʶ, ʣʝʛʝʥʝʚʘ 

ʬʫʥʢʮʽʷ, ʥʽʯʥʘ ɹɸ, 

ʛʦʨʤʦʥʦʟʘʣʝʞʥʘ ɹɸ 

 

Reihsaus et al., 1993; 

Gao et al., 2004 

ɻʝʥʠ ʤʝʪʘʙʦʣʽʟʤʫ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ 

SPINK5 (ʽʥʛʽʙʽʪʦʨ 

ʩʝʨʠʥʦʚʠʭ ʧʨʦʪʝʘʟ) 

ɹɸ Kabesch et al., 2004 

PAFAH ɹɸ, ʟʘʛʘʣʴʥʠʡ                      

ʪʘ ʩʧʝʮʠʬʽʯʥʠʡ IgE 

Kruse et al., 2000 

LTC4 ɹɸ Senak et al., 2000 

NOS1, NOS2A                      

(NO-ʩʠʥʪʝʪʘʟʠ) 

ɹɸ, ʟʘʛʘʣʴʥʠʡ IgE Hoffjan et al., 2004; 

Holla et al., 2004 

ɻʝʥʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ 

GATA3 (ʷʜʝʨʥʠʡ ʘʢʪʠʚʘʪʦʨ 

ʪʨʘʥʩʢʨʠʧʮʽʾ) 

ɸʩʦʮʽʡʦʚʘʥʽ ʟ ɹɸ 

ʬʝʥʦʪʠʧʠ 

 

Pykalainen, 2005 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.1 

1 2 3 

STAT6 

(ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ 

ʘʢʪʠʚʘʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ) 

 

ɹɸ 

 

Gao et al., 2000 

ɯʥʰʽ ʛʝʥʠ 

SLC11A1 

(ʪʨʘʥʩʧʦʨʪʝʨ ʽʦʥʽʚ 

ʟʘʣʽʟʘ ʪʘ ʤʘʨʛʘʥʮʶ) 

ɸʣʝʨʛʽʷ ʥʘ ʧʦʚʽʪʨʷʥʽ 

ʧʦʣʶʪʘʥʪʠ ʚ ʦʩʽʙ, 

ʚʘʢʮʠʥʦʚʘʥʠʭ ɹʎɾ 

 

Alm et al., 2002 

HNMT (ʛʽʩʪʘʤʽʥ-                  

N-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ) 

ɹɸ Yan et al., 2000 

GSTM1 

(ʛʣʫʪʘʪʽʦʥ-S-ʪʨʘʥʩʬʝʨʘʟʠ ɛ1) 

ɹɸ, ʘʪʦʧʽʷ ʃʷʭʦʚʽʷ ʪʘ ʽʥ., 2000 

CYP1A1  

(ʮʠʪʦʭʨʦʤ ʈ450 1ɸ1) 

ɹɸ ʪʘ ʾʾ ʢʣʽʥʽʯʥʽ 

ʧʨʦʷʚʠ ʫ ʜʽʪʝʡ 

ɺʘʚʽʣʽʥ ʪʘ ʽʥ., 2002 

ADAM 33 ɹɸ, ʙʨʦʥʭʽʘʣʴʥʘ 

ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ 

Van Eerdewegh          

et al., 2002 

GSTT1  

(       (ʛʣʫʪʘʪʽʦʥ-S-ʪʨʘʥʩʬʝʨʘʟʠ-ɗ1) 

ɹɸ, ʘʪʦʧʽʷ ɺʘʚʽʣʽʥ ʪʘ ʽʥ., 2002; 

Fryer, 2000 

 

 ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ ï ʮʝ ʧʘʨʥʽ ʙʽʣʢʦʚʽ ʪʨʘʥʩʤʝʤʙʨʘʥʥʽ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 7 ʩʧʽʨʘʣʝʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, 

ʚʢʣʶʯʘʶʯʠ ʤʽʦʮʠʪʠ  ̔ʢʣʽʪʠʥʠ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ Gs-ʙʽʣʢʦʤ 

(ʩʪʠʤʫʣʶʚʘʣʴʥʠʤ). ʇʨʠ ʘʢʪʠʚʘʮʽʾ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʢʣʽʯʥʦʛʦ ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʫ.              

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʽ ʨʝʮʝʧʪʦʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʦʥʪʨʘʢʪʠʣʴʥʦʩʪʽ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʽ ʻ ʤʽʰʝʥʥʶ ʜʣʷ ɓ2-ʘʛʦʥʽʩʪʽʚ, ʱʦ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʨʦʥʭʦʜʠʣʘʪʘʮʽʾ. ʇʨʦʪʝ ʪʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ                    

ɓ2-ʘʛʦʥʽʩʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʢʦʥʪʨʦʣʶ ʥʘʜ ɹɸ, ʟʥʠʞʝʥʥʷ ʧʽʢʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʚʠʜʠʭʫ, ʪʨʠʚʘʣʠʭ ʟʘʛʦʩʪʨʝʥʴ, ʨʦʟʚʠʪʢʫ ʩʪʘʥʽʚ, ʱʦ ʟʘʛʨʦʞʫʶʪʴ 

ʞʠʪʪʶ ʧʘʮʽʻʥʪʽʚ [50, 125, 132, 141, 217, 225]. 
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ʊʘʙʣʠʮʷ 1.2  

ɻʝʥʠ-ʢʘʥʜʠʜʘʪʠ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ɹɸ ʪʘ ʾʭ ʭʨʦʤʦʩʦʤʥʘ 

ʣʦʢʘʣʽʟʘʮʽʷ (ɺʘʩʠʣʝʚʩʴʢʠʡ ɯ. ɺ., 2014) 

ɻʝʥ-ʢʘʥʜʠʜʘʪ ʍʨʦʤʦʩʦʤʥʘ  

ʣʦʢʘʣʽʟʘʮʽʷ 

ʌʫʥʢʮʽʷ 

ɯʥʪʝʨʣʝʡʢʽʥ-3 5q31-33 ʌʘʢʪʦʨ ʨʦʩʪʫ ʝʦʟʠʥʦʬʽʣʽʚ                 

ʽ ʙʘʟʦʬʽʣʽʚ 

ɯʥʪʝʨʣʝʡʢʽʥ-4 5q31-33 IgE-ʩʠʥʪʝʟ, ʧʦʣʷʨʠʟʘʮʽʷ ʚ ʙʽʢ 

ʊh-2, ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ 

ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʠʭ ʤʦʣʝʢʫʣ 

ʢʣʽʪʠʥʥʦʾ ʘʜʛʝʟʽʾ-1 

ɯʥʪʝʨʣʝʡʢʽʥ-9 5q31-33 ʌʘʢʪʦʨ ʟʨʦʩʪʘʥʥʷ ʦʧʘʩʠʩʪʠʭ 

ʢʣʽʪʠʥ 

ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨ 5q31-33 ʎ-ɸʄʌ-ʟʘʣʝʞʥʠʡ ʩʠʛʥʘʣ 

ʃʝʡʢʦʪʨʽʻʥ-ʉ4-ʩʠʥʪʝʪʘʟʘ 5q35 ʉʠʥʪʝʟ ʮʠʩʪʝʾʥʽʣʦʚʠʭ 

ʣʝʡʢʦʪʨʽʻʥʽʚ 

ɻʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 2-ʛʦ ʢʣʘʩʫ 

6p21.3-23 ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʫ 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ-Ŭ 6p21.3-23 ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʮʠʪʦʢʽʥ 

5-ʃ̔ ʧʦʢʩʠʛʝʥʘʟʘ 10q11.2 ʉʠʥʪʝʟ ʣʝʡʢʦʪʨʽʻʥʽʚ 

ɓ-ʣʘʥʮʶʛ ʚʠʩʦʢʦʘʬʽʥʥʦʛʦ                 

IgE-ʨʝʮʝʧʪʦʨʘ 

11q13 ʈʝʛʫʣʷʮʽʷ IgE-ʝʬʝʢʪʽʚ 

 

ʉʉ16 (ʉʉ10, ʫʪʝʨʦʛʣʦʙʽʥ) 11q12-13 ʇʨʦʪʠʟʘʧʘʣʴʥʠʡ ʙʽʣʦʢ ʣʝʛʝʥʴ 

NO-ʩʠʥʪʘʟʘ-1 12q24.3 ʈʝʛʫʣʷʪʦʨ ʩʠʥʪʝʟʫ ʦʢʩʠʜʫ 

ʘʟʦʪʫ 

 

ʅʘʡʙʽʣʴʰ ʤ̔ʦʚʽʨʥʠʤ ʧʦʷʩʥʝʥʥʷʤ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜ ʨʝʛʫʣʷʨʥʦʛʦ 

ʚʞʠʚʘʥʥʷ ɓ2-ʘʛʦʥʽʩʪʽʚ ʻ ʜʝʩʝʥʩʠʪʠʟʘʮʽʷ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ī 
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ʦʩʦʙʣʠʚʽʩʪʴ ʙʘʛʘʪʴʦʭ ʤʝʤʙʨʘʥ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [35]. ʄʝʭʘʥʽʟʤ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʬʝʨʤʝʥʪ ʢʽʥʘʟʘ ʟʜʽʡʩʥʶʻ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ                               

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʨʘʟʽ, ʷʢʱʦ ʪʦʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʻ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʘʜʨʝʥʘʣʽʥʦʤ, ʧʦʪʽʤ ʜʦ ʬʦʩʬʦʨʠʣʴʦʚʘʥʦʛʦ ʨʝʮʝʧʪʦʨʘ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ɓ-ʘʨʝʩʪʠʥ (ʚʽʥ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʚôʷʟʫʚʘʪʠʩʷ ʟ G-ʙʽʣʢʦʤ ʮʴʦʛʦ 

ʨʝʮʝʧʪʦʨʘ ʽ ʧʝʨʝʜʘʚʘʪʠ ʩʠʛʥʘʣ ʜʦ ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʠ), ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʦʮʝʩ 

ʝʥʜʦʮʠʪʦʟʫ (ʨʝʮʝʧʪʦʨʠ ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ, ʜʝ ʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʜʝʬʦʩʬʦʨʠʣʶʚʘʥʥʷ, ʧʦʪʽʤ ʚʽʥ ʧʦʚʝʨʪʘʪ̒ʴʩʷ ʥʘʟʘʜ, ʘ                    

ɓ-ʘʨʝʩʪʠʥ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʬʦʩʬʦʨʠʣʴʦʚʘʥʠʤʠ                    

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ) [186]. 

ʂʽʣʴʢʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʣʘʥʩʫ ʤʽʞ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʊʨʠʚʘʣʘ ʩʪʠʤʫʣʷʮʽʷ ʨʝʮʝʧʪʦʨʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʨʝʮʝʧʪʦʨʘ                                       

ɓ-ʘʜʨʝʥʝʨʛʽʯʥʦʶ ʨʝʮʝʧʪʦʨʥʦʶ ʢʽʥʘʟʦʶ. ɿʛʦʜʦʤ ʨʝʮʝʧʪʦʨ ʤʦʞʝ ʙʫʪʠ ʷʢ 

ʧʦʚʝʨʥʫʪʠʡ ʥʘ ʧʦʚʝʨʭʥʶ ʢʣʽʪʠʥʠ, ʪʘʢ ʽ ʟʨʫʡʥʦʚʘʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʧʨʦʪʝʦʩʦʤʘʤʠ. ɯʥʪʝʨʥʘʣʽʟʘʮʽʷ ʨʝʮʝʧʪʦʨʘ ʥʘʡʙʽʣʴʰ ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʟ ʧʦʟʠʮʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʝʥʜʦʩʦʤʠ. ʎʝʡ ʧʨʦʮʝʩ ʧʨʦʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ: ʧʝʨʝʤʽʱʝʥʥʷ ʨʝʮʝʧʪʦʨʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʚô̫ ʟʘʥʠʡ ʟ 

ʘʛʦʥʽʩʪʦʤ, ʽʥʪʝʨʥʘʣʽʟʘʮʽʶ ʨʝʮʝʧʪʦʨʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʘʥʥʴʦʾ ʝʥʜʦʩʦʤʠ 

(ʨʝʮʝʧʪʦʩʦʤʠ) ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʝ ʩʦʨʪʫʚʘʥʥʷ ʝʥʜʦʩʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʝʮʠʢʣʫ ʘʙʦ ʾʭ ʜʝʛʨʘʜʘʮʽʾ ʧʽʩʣʷ ʟʣʠʪʪʷ ʝʥʜʦʩʦʤʠ ʟ ʣʽʟʦʩʦʤʦʶ. 

ʊʠʤʯʘʩʦʚʽ ʚʘʨʽʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʟʚô̫ ʟʫʚʘʥʥʷ 

ʣʽʛʘʥʜʘ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʾʭ ʩʠʥʪʝʟʫ. ʉʠʛʥʘʣʴʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʣʢʘ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʚʧʽʟʥʘʚʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʘʧʘʨʘʪʫ 

ɻʦʣʴʜʞʽ, ʜʝ ʙʽʣʦʢ ʧʽʜʜʘʻʪʴʩʷ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ. ʂʨʽʤ ʚʧʣʠʚʫ ʘʛʦʥʽʩʪʽʚ, 

ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʝʢʩʧʨʝʩʽʷ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘʢʦʞ ʤʦʞʝ 

ʨʝʛʫʣʶʚʘʪʠʩʷ ʚʧʣʠʚʦʤ ʷʢ ʧʨʦ-, ʪʘʢ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ [176]. 
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ʗʢ ʩʠʤʧʘʪʠʯʥʘ, ʪʘʢ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʚʧʣʠʚʘ ̒ʥʘ ʦʨʛʘʥʠ ʡ 

ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʚʦʥʠ ʪʽʩʥʦ ʚʟʘʻʤʦʜʽʶʪʴ. ʇʘʨʘʩʠʤʧʘʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʧʽʜʪʨʠʤʫʻ ʛʣʘʜʢʫ ʤʫʩʢʫʣʘʪʫʨʫ ʙʨʦʥʭʽʚ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʪʦʥʫʩʽ ʡ ʨʝʛʫʣʶʻ 

ʘʢʪʠʚʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʠʭ ʟʘʣʦʟ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʩʣʠʟ. ʄ-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʨʝʮʝʧʪʦʨʽʚ, ʟô̒ ʜʥʘʥʠʭ ʟ G-ʙʽʣʢʦʤ. ʋ ʨʝʛʫʣʷʮʽʾ ʪʦʥʫʩʫ 

ʙʨʦʥʭʽʚ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʪʨʠ ʪʠʧʠ: ʄ1-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ (ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʛʘʥʛʣʽʷʭ ʎʅʉ, ʘʣʴʚʝʦʣʷʨʥʽʡ ʩʪʽʥʮʽ); ʄ2-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ 

(ʩʝʨʮʝ); ʄ3-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ (ʨʦʟʤʽʱʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʛʣʘʜʢʠʭ ʤô̫ ʟʘʭ 

ʙʨʦʥʭʽʚ ʪʘ ʝʢʟʦʢʨʠʥʥʠʭ ʟʘʣʦʟʘʭ). ʄ1-, ʄ3-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʟô̒ ʜʥʘʥʽ ʟ                       

Gs-ʙʽʣʢʦʤ, ʄ2 ï ʟ Gi-ʙʽʣʢʦʤ. ʏʝʨʝʟ ʄ1- ʽ ʄ3-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨʥʠʡ ʝʬʝʢʪ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ.                        

ʄ2-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʻ ʘʫʪʦʨʝʮʝʧʪʦʨʘʤʠ, ʘ ʾʭ ʘʢʪʠʚʘʮʽʷ ʟʘ ʤʝʭʘʥʽʟʤʦʤ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʚʠʜʽʣʝʥʥʷ ʘʮʝʪʠʣʭʦʣʽʥʫ ʟ 

ʭʦʣʽʥʝʨʛʽʯʥʠʭ ʚʦʣʦʢʦʥ, ʦʙʤʝʞʫʶʯʠ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨʥʠʡ ʝʬʝʢʪ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ. ʋ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ɹɸ, 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʜʠʩʬʫʥʢʮʽʷ ʄ2-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʧʦʚô̫ ʟʫʶʪʴ ʟ̔ ʤʦʞʣʠʚʠʤ 

ʚʧʣʠʚʦʤ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʝʦʟʠʥʦʬʽʣʴʥʠʭ ʙʽʣʢʽʚ ʪʘ ʦʢʠʩʥʁ ʚʘʯʽʚ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʧʨʠ ɹɸ ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʉʪʠʤʫʣʷʮʽʷ ʥʝʤʽʻʣʽʥʽʟʦʚʘʥʠʭ ʚʦʣʦʢʦʥ (ʘʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ ʪʠʧʫ ʉ, ʨʦʟʤʽʱʝʥʽ 

ʚ ʜʽʣʷʥʮʽ ʙʨʦʥʭʽʚ ʪʘ ʘʣʴʚʝʦʣ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʽʣʝʥʥʷ ʚʽʣʴʥʠʭ 

ʥʝʡʨʦʧʝʧʪʠʜʽʚ, ʟʦʢʨʝʤʘ ʨʝʯʦʚʠʥʠ ʈ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʣʠʟʫ 

ʪʘ ʥʘʙʨʷʢ ʩʣʠʟʦʚʦʾ ʙʨʦʥʭʽʚ. ɸʜʨʝʥʦʨʝʮʝʧʪʦʨʠ ʪʘ ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʥʝ ʣʠʰʝ 

ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʽʻʾ ʛʨʫʧʠ ʨʝʮʝʧʪʦʨʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ̔ G-ʙʽʣʢʦʤ, ʚʦʥʠ ʤʘʶʪʴ 

ʩʧʽʣʴʥʫ ʧʝʨʚʠʥʥʫ ʩʪʨʫʢʪʫʨʫ, ʧʦʜʽʙʥʠʡ ʨʦʟʧʦʜʽʣ ʚ ʦʨʛʘʥʘʭ:                                      

ʄ-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʧʝʨʝʚʘʞʥʦ ʨʦʟʤʽʱʝʥʽ ʫ ʚʝʣʠʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʙʨʦʥʭʘʭ,                     

ɓ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ ï ʚ ʜʨʽʙʥʠʭ. ʊʦʥʫʩ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʠ 

ʜʽʾ ʘʮʝʪʠʣʭʦʣʽʥʫ ʥʘ ʄ3-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ. ʄ2-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʤʦʞʫʪʴ 

ʩʧʨʠʷʪʠ ʩʢʦʨʦʯʝʥʥʶ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, ʦʙʤʝʞʫʶʯʠ ʘʜʨʝʥʝʨʛʽʯʥʝ 

ʨʦʟʩʣʘʙʣʝʥʥʷ, ʽʥʛʽʙʫʶʯʠ ʘʢʪʠʚʽʟʦʚʘʥʽ ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 
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ʟʤʝʥʰʝʥʥʷ ʚʠʜʽʣʝʥʦʛʦ ʘʮʝʪʠʣʭʦʣʽʥʫ. ɓ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʧʨʝʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ, ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʜʽʣʝʥʥʷ 

ʘʮʝʪʠʣʭʦʣʽʥʫ, ʘ ʘʢʪʠʚʘʮʽʷ ʧʦʩʪʩʠʥʘʧʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʙʨʦʥʭʦʜʠʣʘʪʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʠʚʘʮʽʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʩʧʨʠʯʠʥʷʻ ʚʠʜʽʣʝʥʥʷ ʘʮʝʪʠʣʭʦʣʽʥʫ ʚ ʩʠʥʘʧʩ, ʱʦ ʜʽʻ ʥʘ ʧʦʩʪʩʠʥʘʧʪʠʯʥʽ ʄ1- ʽ 

ʄ3-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʽʾ. ʆʪʞʝ, 

ʜʦʩʷʛʪʠ ʙʨʦʥʭʦʜʠʣʘʪʘʮʽʾ ʤʦʞʥʘ ʜʚʦʤʘ ʰʣʷʭʘʤʠ:ʩʪʠʤʫʣʷʮʽʻʶ                                 

ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ ʪʘ ʙʣʦʢʫʚʘʥʥʷʤ ʄ1- ʪʘ ʄ3-ʨʝʮʝʧʪʦʨʽʚ [200]. 

ɺʽʜʦʤʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ɹɸ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʯʘʩʦʤ ʨʦʟʚʠʚʘʶʪʴʩʷ ʦʨʛʘʥʽʯʥʽ ʟʤʽʥʠ ʚ ʩʪʽʥʮʽ 

ʙʨʦʥʭʽʚ, ʧʨʠʻʜʥʫʻʪʴʩʷ ʥʝʦʙʦʨʦʪʥʘ ʦʙʩʪʨʫʢʮʽʷ, ʧʦʩʠʣʶʻʪʴʩʷ ʚʧʣʠʚ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʊʠʤ ʩʘʤʠʤ ʟʚʦʨʦʪʥʘ 

ʙʨʦʥʭʽʘʣʴʥʘ ʦʙʩʪʨʫʢʮʽʷ ʧʨʠ ɹɸ, ʚʠʢʣʠʢʘʥʘ ʢʦʥʩʪʨʠʢʮʽʻʶ ʚʝʣʠʢʠʭ ʪʘ ʩʝʨʝʜʥʽʭ 

ʙʨʦʥʭʽʚ ʽ ʛʽʧʝʨʩʝʢʨʝʮʽʻʶ ʩʣʠʟʫ, ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʫʩʫʥʝʥʘ ʪʘ 

ʧʦʧʝʨʝʜʞʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʭʦʣʽʥʝʨʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʻ 

ʢʦʥʢʫʨʝʥʪʥʠʤʠ ʘʥʪʘʛʦʥʽʩʪʘʤʠ ʘʮʝʪʠʣʭʦʣʽʥʫ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ 

ʭʦʣʽʥʦʣʽʪʠʢʦʤ ʪʨʠʚʘʣʦʾ ʜʽʾ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʧʨʠ ʙʨʦʥʭʦʦʙʩʪʨʫʢʪʠʚʥʽʡ 

ʧʘʪʦʣʦʛʽʾ, ʻ ʪʽʦʪʨʦʧʽ ʁʙʨʦʤʽʜ. ʎʝʡ ʧʨʝʧʘʨʘʪ ʻ ʚʠʩʦʢʦʩʝʣʝʢʪʠʚʥʠʤ ʦɦʜʦ ʄ1- 

ʪʘ ʦʩʦʙʣʠʚʦ ʄ3-ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʢʨʘʱʠʡ 

ʧʨʦʬʽʣʴ ʙʝʟʧʝʢʠ [201]. 

ɻʝʥ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʚ ʢʣʦʥʦʚʘʥʠʡ ʫʧʝʨʰʝ ʚ 1987 ʨʦʮʽ 

Kobilka ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ. ɺʽʥ ʥʝ ʤʽʩʪʠʪʴ ʽʥʪʨʦʥʽʚ ʥʽ ʚ ʢʦʜʫʶʯʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ, 

ʥʽ ʚ ʥʝʪʨʘʥʩʣʴʦʚʘʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ. ɻʝʥ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʢʦʜʫʻ 

ʘʤʽʥʦʢʠʩʣʦʪʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽʟ 413 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ (ʨʠʩ. 1.1). 

ʇʦʣʽʧʝʧʪʠʜʥʠʡ ʣʘʥʮʶʞʦʢ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʠʥʛʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʙʽʣʦʢ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 7 ʢʣʘʩʪʝʨʽʚ ʛʽʜʨʦʬʦʙʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʮʝ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ 

ʡʦʛʦ ʜʦ ʦʢʨʝʤʦʛʦ ʩʫʧʝʨʩʽʤʝʡʩʪʚʘ ʨʝʮʝʧʪʦʨʽʚ, ʟʯʝʧʣʝʥʠʭ ʽʟ G-ʙʽʣʢʘʤʠ. 

ɸʤʽʥʦʢʠʩʣʦʪʠ ʟ ʛʽʜʨʦʬʦʙʥʠʤ ʷʜʨʦʤ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 
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ʟʚô̫ ʟʫʚʘʥʥʽ ʟ ʣʽʛʘʥʜʦʤ, ʨʦʟʤʽʱʝʥʽ ʚ ʪʨʝʪʴʦʤʫ, ʯʝʪʚʝʨʪʦʤʫ ʽ ʧô̫ ʪʦʤʫ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʭ ʜʦʤʝʥʘʭ [190].  

 

ʈʠʩ. 1.1. ʇʦʣʽʤʦʨʬʽʟʤʠ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ                  

(Arg16Gly ʽ Gln27Glu ʣʦʢʘʣʽʟʫʶʪʴʩʷ +47 ʽ +79) 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʛʝʥʝʪʠʯʥʦʤʫ ʧʦʣʽʤʦʨʬʽʟʤʫ       

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ɿʘʤʽʥʘ ʾʭ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʮʝʧʪʦʨʽʚ. ɯʜʝʥʪʠʬʽʢʫʚʘʣʠ 9 

ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʫ ʢʦʜʫʶʯʽʡ ʯʘʩʪʠʥʽ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ɹʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʦʜʠʥ ʽʟ ʮʠʭ ʧʦʣʽʤʦʨʬʽʟʤʽʚ, Val34Met, ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʮʝʧʪʦʨʘ, ʪʦʤʫ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʦʩʝʨʝʜʠʣʠ ʥʘ ʪʨʴʦʭ ʟʘʤʽʥʘʭ ï Arg16Gly, Gln27Glu, Thr164Ile. ʅʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʠʤ ʪʘ ʧʦʰʠʨʝʥʠʤ ʻ ʧʦʣʽʤʦʨʬʽʟʤ ʟ ʘʤʽʥʦʢʠʩʣʦʪʥʦʶ ʟʘʤʽʥʦʶ Gln27Glu, 

ʷʢʘ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʙʨʦʥʭʽʚ ʧʽʩʣʷ 

ʚʟʘʻʤʦʜʽʾ ʟ ɓ2-ʘʛʦʥʽʩʪʘʤʠ ʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʙʨʦʥʭʽʘʣʴʥʦʾ ʛʽʧʝʨʨʝʘʢʪʠʚʥʦʩʪʽ 

[14, 83, 91, 125, 190]. 
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ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʮʽʣʽʩʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʾʾ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʄʫʪʘʮʽʾ ʛʝʥʘ                 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʽʣʢʘ, ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʟʥʘʯʥʽ ʢʦʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʩʪʨʫʢʪʫʨʥʽ 

ʟʤʽʥʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʮʝʧʪʦʨʘ ʽ ʧʨʠʩʢʦʨʶʶʪʴ ʘʛʦʥʽʩʪ-

ʟʘʣʝʞʥʫ ʜʝʛʨʘʜʘʮʽʶ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [18, 29, 100, 185]. 

 ʋ ʪʘʙʣʠʮʽ 1.3 ʥʘʚʝʜʝʥʘ ʯʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʘʣʝʣʽʚ                              

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚ ʘʟʽʘʪʩʴʢʽʡ 

ʧʦʧʫʣʷʮʽʾ, ʫ ʪʘʙʣʠʮʽ 1.4 ï ʻʚʨʦʧʝʡʩʴʢʽʡ, ʘ 1.5 ï ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʥ ̫ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                  

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ɹʨʘʟʠʣʽʾ ʧʦʢʘʟʘʣʦ, ʱʦ Gln27Gln-ʛʝʥʦʪʠʧ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʪʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 29 ʪʘ 46,6 %,                  

Gln27Glu-ʛʝʥʦʪʠʧ ï ʫ 7,8 ʪʘ 41 %, ʘ Glu27Glu-ʛʝʥʦʪʠʧ ï ʫ 63,2 ʪʘ 12,4 % 

(ʨ < 0,05) [67]. ʊʦʙʪʦ ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʠʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʨ < 0,05). 

ʍʘʾʪʦʚ ʅ. ʄ. ʪʘ ʩʧʽʚʘʚʪ. (2006), ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʯʘʩʪʦʪʫ ʘʣʝʣʽʚ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚ ʫʟʙʝʮʴʢʽʡ 

ʧʦʧʫʣʷʮʽʾ, ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʯʘʩʪʦʪʘ Gln27-ʘʣʝʣʷ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ 

ʥʘ ɹɸ ʩʪʘʥʦʚʠʣʘ 70,3 ʪʘ 76,7 %, ʘ Glu27-ʘʣʝʣʷ ï 29,7 ʪʘ 23,3 % (ɢ2 = 66,15; 

ʨ < 0,001). Gln27Gln-ʛʝʥʦʪʠʧ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 44,6 %, 

Gln27Glu ï ʫ 51 %, ʘ Glu27Glu ï ʫ 4,4 %; ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ï ʫ 56,7; 40 ʪʘ 3,3 % 

ʚʽʜʧʦʚʽʜʥʦ (ɢ2 = 40,2; ʨ < 0,001) [103]. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʫʟʙʝʮʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʩʪʽ ʙʫʣʘ ʚʠʱʘ ʯʘʩʪʦʪʘ Gln27-ʘʣʝʣʷ ʪʘ                        

Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 
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ʊʘʙʣʠʮʷ 1.3  

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʚ ʘʟʽʘʪʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ (Xiaobo Lʽu, 2010 ʽʟ ʜʦʧʦʚʥʝʥʥʷʤʠ) 

ɼʦʩʣʽʜʥʠʢ ʍʚʦʨ̔ ʥʘ ɹɸ ʂʦʥʪʨʦʣʴ ʨ 

CC CG GG CC CG GG 

Cui L. Y., 2007 52 11 9 52 4 4 0,0001 

Ye W. X., 2011 10 17 4 14 19 4 0,511 

Zhang X. Y., 

2008 

54 119 44 8 24 18 1,000 

Wang W., 2004 73 33 17 52 27 10 0,038 

Feng D. X., 

2004 

25 39 10 15 20 4 0,475 

Xie Y., 2008 49 5 3 51 4 7 0,000 

Xing J., 2001 35 58 7 23 74 3 0,000 

    Dai L. M., 

2002 

71 13 3 76 14 4 0,007 

Liao W., 2001 26 20 4 52 36 12 0,153 

Tuerxun K., 

2007 

44 29 3 52 34 3 0,363 

Birbian N., 

2012 

224 146 40 203 168 43 0,350 

Fu W. P., 2011 179 38 21 209 37 19 0,000 

Qui Y. Y., 2010 166 32 3 226 45 5 0,129 

   Gao J. M., 

2004 

46 76 3 82 39 56 0,000 

   Gao G. K., 

2000 

20 32 6 32 49 8 0,077 

 Wang Z., 2001 108 19 1 113 22 1 0,950 

   Chiang C. H., 

2012 

400 66 10 85 26 1 0,517 

    Chan I. H., 

2008 

232 43 19 133 19 21 0,000 

   Kotani Y., 

1999 

94 23 0 89 14 0 0,459 

      Leung T. F., 

2002 

64 12 0 55 15 0 0,315 

     Shachor J., 

2003 

33 27 4 53 49 9 0,617 
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ʊʘʙʣʠʮʷ 1.4 

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʚ ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ (Xiaobo Lʽu, 2010 ʽʟ ʜʦʧʦʚʥʝʥʥʷʤʠ) 

ɼʦʩʣʽʜʥʠʢ ʍʚʦʨ̔ ʥʘ ɹɸ ʂʦʥʪʨʦʣʴ ʨ 

CC CG GG CC CG GG 

Szczepan A., 

2009 

31 58 24 39 48 36 0,120 

        Llanes E., 2009 49 40 18 24 22 4 0,736 

      Tsai H. J., 2005 27 39 14 30 20 14 0,008 

        Reihsaus E., 1993 13 26 12 17 23 16 0,182 

    Binaei S., 2003 23 12 2 107 36 12 0,001 

        Dewar J. C., 1998 33 51 35 134 271 106 0,149 

        Hakonar H., 2001   92 173 59 48 112 39 0,071 

 

 

ʊʘʙʣʠʮʷ 1.5  

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ             

 ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʧʽʚʜʝʥʥʦʘʤʝʨʠʢʘʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ           

(Xiaobo Lʽu, 2010 ʽʟ ʜʦʧʦʚʥʝʥʥʷʤʠ) 

ɼʦʩʣʽʜʥʠʢ ʍʚʦʨ̔ ʥʘ ɹɸ ʂʦʥʪʨʦʣʴ ʨ 

CC CG GG CC CG GG 

      Isara C., 2012 76 29 4 103 29 5 0,120 

       Santillan A., 2003 241 53 9 385 202 17 0,117 

Larocca N., 2012 37 57 11 30 60 10 0,012 

 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Limsuwan T. et al. (2010) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

Arg19/Arg16/Gln27-ʛʘʧʣʦʪʠʧ ʙʫʚ ʯʘʩʪʽʰʠʤ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʥʽʞ ʫ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ [162], ʘ ʚ ʜʦʩʣʽʜʞʝʥʥʽ Fu W. P. et al. (2011) ʥʝ ʚʠʷʚʣʝʥʦ ʽʩʪʦʪʥʠʭ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Limsuwan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21038778
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20WP%5BAuthor%5D&cauthor=true&cauthor_uid=21801278
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ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʯʘʩʪʦʪʽ ʛʝʥʦʪʠʧʽʚ ʪʘ ʘʣʝʣʽʚ ʜʣʷ Arg19/Arg16/Gln27-

ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [40]. 

Zimiani de Paiva ɸ. ʉ. et al. (2014) ʜʦʚʝʣʠ, ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ɹɸ, 

ʦʩʢʽʣʴʢʠ Glu27Glu-ʛʝʥʦʪʠʧ ʟʙʽʣʴʰʫʚʘʚ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ɺʐ = 2,12; 95 % ɼɯ = 1,22ï3,71; ʨ < 0,05) [64]. ɼʦʚʝʜʝʥʦ ʪʘʢʦʞ, ʱʦ ʥʦʩʽʾ 

Gly16Gln27-ʛʘʧʣʦʪʠʧʫ ʤʘʶʪʴ ʥʠʞʯʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 0,65;                  

95 % ɼɯ = 0,41ï1,02; p = 0,049) [167]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ Liang S. Q. et al. (2014) ʚʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ   

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʠʟʠʢʦʤ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʚ ʥʘʩʝʣʝʥʥʷ  ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ (ɺʐ = 1,75; 95 % ɼɯ = 1,17ï

2,69; ʨ < 0,05) [207]. ʅʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʤʘʣʠ ʚ 1,75 ʨʘʟʠ ʚʠʱʠʡ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ, ʥʽʞ ʥʦʩʽʾ Gln27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ Hopes ɽ. ʝt al. (1998) ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʐʦʪʣʘʥʜʽʾ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ Gln27Glu-ʛʝʥʦʪʠʧ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                              

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʤʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɹɸ                    

(ɺʐ = 0,73; 95 % ɼɯ = 0,58ï0,87; ʨ < 0,05) [56]. Zhong L. et al. (2011) ʥʝ 

ʚʠʷʚʠʣʠ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʱʦʜʦ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʪʘ ʘʣʝʣʽʚ ʜʣʷ ʪʨʴʦʭ 

Arg19/Arg16/Gln27-ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʤʽʞ 

ʭʚʦʨʠʤʠ ʥʘ ɹɸ ʪʘ ʛʨʫʧʦʶ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ [168]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʱʦʜʦ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʪʘ ʨʠʟʠʢʫ 

ʨʦʟʚʠʪʢʫ ɹɸ ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʮ ̫ ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ                    

ʽ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Paiva%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=24499171
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1.2 ɿʚô̫ ʟʦʢ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ                            

ʽʟ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʥʘʜʘʻʪʴʩʷ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʟʚôʷʟʢʫ ʧʦʣʽʤʦʨʬʥʠʭ ʚʘʨʽʘʥʪʽʚ 

rs1042714 (Gln27Glu) ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ 

ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʩʫʧʝʨʝʯʣʠʚʠʡ ʭʘʨʘʢʪʝʨ: 

ʜʝʷʢʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʩʦʮʽʘʮʽʶ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʟʽ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ [48, 57, 64, 103, 

220], ʽʥʰʽ ï ʟʘʧʝʨʝʯʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʟʚ'ʷʟʢʫ [42, 43, 51].  

ʋ ʨʦʩʽʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʯʘʩʪʦʪʘ Gln27Glu-ʛʝʥʦʪʠʧʫ (37,0 %) ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʽʟ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ ʙʫʣʘ ʥʠʞʯʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʭʚʦʨʠʭ ʽʟ ʧʝʨʝʙʽʛʦʤ 

ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ʪʘ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ. Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ                     

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 

20,8 % ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʪʘ ʚ 22,2 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

(ʨ = 0,047). ʏʘʩʪʦʪʘ Gln-ʘʣʝʣʷ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʣʘ ʚʠʱʦʶ ʫ ʭʚʦʨʠʭ ʽʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ, 

ʥʽʞ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ (0,750 ʪʘ 0,547; ʨ = 0,049) [103]. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʟʙʽʛʘʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʻʚʨʦʧʝʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ, ʜʝ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʘʩʦʮʽʘʮʽʷ ʧʦʣʽʤʦʨʬʥʠʭ ʚʘʨʽʘʥʪʽʚ Gln27Glu-ʛʝʥʘ ADRB2 ʽʟ ʪʷʞʢʽʩʪʶ 

ʧʝʨʝʙʽʛʫ ɹɸ [37, 58, 66]. Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʪʝʨʘʧʽʻʨʝʟʠʩʪʝʥʪʥʦʶ ɹɸ (26,2 %) ʧʦʨʽʚʥʷʥʦ ʟ ɹɸ, ʯʫʪʣʠʚʦʶ ʜʦ ʪʝʨʘʧʽʾ 

(9,6 %) [48]. 

DôAmato ʄ. ʽ ʩʧʽʚʘʚʪ. (1998) ʧʨʦʚʝʣʠ ʧʦʧʫʣʷʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʚʝʣʠʢʽʡ ʝʪʥʽʯʥʽʡ ʛʦʤʦʛʝʥʥʽʡ ʚʠʙʽʨʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʘʭʦʣʽʥʦʚʦʛʦ ʪʝʩʪʫ ʽ 

ʚʠʟʥʘʯʝʥʥʷ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʷʢʝ 

ʧʦʢʘʟʘʣʦ ʘʩʦʮʽʘʮʽʶ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʟ ʙʨʦʥʭʽʘʣʴʥʦʶ 

ʛʽʧʝʨʨʝʘʢʪʠʚʥʽʩʪʶ [57]. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, 
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ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʧʣʠʚʘʻ ʥʘ 

ʧʘʪʦʛʝʥʝʟ ɹɸ. 

Paiva A. C. Z et al. (2014) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ        

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʚ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʥʘʷʚʥʽʩʪʶ ɹɸ ʪʘ ʾʾ ʪʷʞʢʽʩʪʶ 

[64], ʘ ʜʦʩʣʽʜʞʝʥʥʷ Marson F. A. et al. (2014) ʜʦʚʝʣʠ, ʱʦ Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ADRB2 ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ɹɸ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ 

[67].  

 ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ Santillan A. A. et al. (2003) Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʝ ʘʩʦʮʽʡʦʚʘʥʠʡ 

ʟ̔ ɹɸ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ, ʘʣʝ ʥʘʷʚʥʽʩʪʴ ʛʣʫʪʘʤʽʥʫ ʚ 27-ʡ ʧʦʟʠʮʽʾ ʧʦʩʠʣʶʻ 

ʙʨʦʥʭʽʘʣʴʥʫ ʛʽʧʝʨʨʝʘʢʪʠʚʥʽʩʪʴ [51]. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʪʨʦʣʶ ɹɸ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʯʠʩʣʝʥʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ɹɸ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ɭʚʨʦʧʽ ʟ 2006 ʜʦ 2010 ʨ. ʚʽʜʟʥʘʯʝʥʦ ʟʥʠʞʝʥʥʷ ʢʦʥʪʨʦʣʶ ɹɸ ʥʘ 16 %, ʘ ʚ 

ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ ʟ 2010 ʜʦ 2013 ʨ. ï ʥʘ 23,0 % [174]. ʄʝʪʘ GINA ʧʦʣʷʛʘʻ 

ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ɹɸ, ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʘʙʩʦʣʶʪʥʦʾ ʾʭ ʘʜʘʧʪʘʮʽʾ ʚ ʩʦʮʽʫʤʽ ʟʘ ʨʘʭʫʥʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ 

ʣʽʢʫʚʘʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʙʽʯʥʦʶ ʜʽʻʶ [106]. 

ɼʦʩʷʛʥʝʥʥʷ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ɹɸ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ 

ʣʽʢʫʚʘʥʥʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ GINA (2016), ʧʨʠʙʣʠʟʥʦ ʫ 25,0 % ʧʘʮʽʻʥʪʽʚ ʽʟ ɹɸ 

ʧʝʨʝʙʽʛ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ [106].  

ɯʩʥʫʻ ʮʽʣʠʡ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʫʥʘʩʣʽʜʦʢ ʷʢʠʭ ʢʦʥʪʨʦʣʴ ʥʘʜ ɹɸ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʷʞʥʠʤ ʜʣʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ: ʥʠʟʴʢʠʡ ʢʦʤʧʣʘʡʥʩ ʣʽʢʫʚʘʥʥʷ, 

ʥʝʧʨʘʚʠʣʴʥʝ ʪʝʭʥʽʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʘʣʷʪʦʨʽʚ ʪʘ ʨʦʟʚʠʪʦʢ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʜʦ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʽʂʉ, ɹɸʂɼ, ɹɸʊɼ, ʘʥʪʘʛʦʥʽʩʪʘʤʠ ʣʝʡʢʦʪʨʽʻʥʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ. ʎʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʦʾ ʝʢʩʧʨʝʩʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫʥʘʩʣʽʜʦʢ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ 

[116, 198, 218]. ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Marson%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=24499171
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ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʙʨʦʥʭʽʚ ʧʽʩʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ɓ2-ʘʛʦʥʽʩʪʘʤʠ ʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʛʽʧʝʨʨʝʘʢʪʠʚʥʦʩʪʽ [84, 88, 121, 130]. 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ɹɸ ʻ                             

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ  [2, 34, 163, 171]. 

ɺʽʜʦʤʦ, ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʧʦʚô̫ ʟʘʥʠʡ ʟʽ ʟʤʽʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʭʚʦʨʽ-ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʤʘʣʠ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Gln27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [167]. ɼʦʚʝʜʝʥʦ ʪʘʢʦʞ, ʱʦ Gly16Gln27-ʛʘʧʣʦʪʠʧ 

ʙʫʚ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1, ʘ ɸrg16Glu27-ʛʘʧʣʦʪʠʧ ï ʽʟ 

ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 (ɺʐ = 0,86; 95 % ɼɯ = 0,69ï1,07; p = 0,163) [64, 

94, 189, 223]. 

ɸʩʦʮʽʘʮʽʶ 27Gln-ʘʣʝʣʷ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟ̔ ʚʠʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 ʪʘ ʤʝʥʰʦʶ 

ʢʽʣʴʢʽʩʪʶ ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʫ ʪʘʾʣʘʥʜʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ Limsuwan T. et al. (2010) [162]. Contopoulos-Ioannidis D. G. et al. 

(2005) ʜʦʚʝʣʠ, ɦ ʦ ʯʘʩʪʦʪʘ ʥʘʧʘʜʽʚ ʫʪʨʫʜʥʝʥʦʛʦ ʜʠʭʘʥʥʷ ʧʨʠ ɹɸ ʚʠʱʘ ʫ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʧʦʨʽʚʥʷʥʦ ʟ Gln27Glu-ʛʝʥʦʪʠʧʦʤ ʟʘ                              

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [136]. 

ʇʨʦʪʝ ʚ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝ ʚʠʷʚʣʝʥʦ ʟʚôʷʟʢʫ ʙʨʦʥʭʽʘʣʴʥʦʾ 

ʛʽʧʝʨʨʝʘʢʪʠʚʥʦʩʪʽ, ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ 

ʜʠʭʘʥʥʷ, ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʽʟ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ [95, 124, 178]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʛʽʜʥʦ ʟ̔ ʩʫʯʘʩʥʠʤʠ ʧʦʛʣʷʜʘʤʠ ʚʥʝʩʦʢ ʛʝʥʝʪʠʯʥʦʾ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʚ ʨʦʟʚʠʪʦʢ ʪʘ ʧʝʨʝʙʽʛ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʜʦʩʷʛʘʻ 40ï60 % ʚʽʜ 

ʫʩʽʭ ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ, ʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ 

ʩʪʘʥʜʘʨʪʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʪʠʯʥʠʭ ʧʦʣʽʤʦʨʬʽʟʤʽʚ 

ʻ ʦʜʥʠʤʠ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Contopoulos-Ioannidis%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=15867853
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ɺ ʋʢʨʘʾʥʽ ʥʘ ʮʝʡ ʯʘʩ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥ ɹʥʝ ʧʨʦʚʦʜʠʣʠ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʠʤ 

ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ (rs1042714) Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʪʘ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ɹɸ. 

 

 1.3 ʌʝʥʦʪʠʧʠ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ 

ɺʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ ɹɸ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʧʦʢʠ 

ʱʦ ʚʘʞʢʦ ʫʷʚʠʪʠ ʚʩʶ ʢʘʨʪʠʥʫ ʚʟʘʻʤʦʜʽʾ ʩʧʘʜʢʦʚʠʭ ʽ ʩʝʨʝʜʦʚʠʱʥʠʭ ʬʘʢʪʦʨʽʚ 

ʫ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʩʢʣʘʜʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʬʝʥʦʪʠʧʫ. ʅʝʦʙʭʽʜʥʽ, ʧʦ-ʧʝʨʰʝ, 

ʦʜʥʦʯʘʩʥʠʡ ʘʥʘʣʽʟ ʧʦʧʫʣʷʮʽʡʥʦʾ ʩʧʝʮʠʬʽʢʠ ʽ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʛʨʫʧ 

ʩʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ; ʧʦ-ʜʨʫʛʝ, ʚʠʷʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʛʝʥʽʚ ʪʘ ʾʭ ʝʬʝʢʪʽʚ ʜʣʷ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʬʝʥʦʪʠʧʽʚ ʽ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʘʩʦʚʦʾ ʪʘ ʝʪʥʽʯʥʦʾ ʥʘʣʝʞʥʦʩʪʽ ʽʥʜʠʚʽʜʽʚ. ʄʦʞʣʠʚʦ, ʮʝ 

ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ɹɸ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʢʦʥʮʝʧʮʽʷ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ɹɸ ʦʙʛʦʚʦʨʶʻʪʴʩʷ 

ʘʢʪʠʚʥʦ ʪʘ ʤʘʻ ʙʽʣʴʰ ʯʽʪʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʬʝʥʦ/ʝʥʜʦʪʠʧʫʚʘʥʥʷ (ʬʘʢʪʦʨʥʠʡ, 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟʠ). ʌʝʥʦʪʠʧ ʧʝʨʝʚʘʞʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʽʥʽʯʥʦ-ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʟ ʚʟʘʻʤʦʜʽʻʶ ʛʝʥʽʚ ʧʘʮʽʻʥʪʘ, ʘ 

ʝʥʜʦʪʠʧʠ ɹɸ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʚʠʟʥʘʯʝʥʽ ʷʢ ʢʣʘʩʪʝʨʠ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʬʽʟʽʦʣʦʛʽʻʶ, ʽʤʫʥʦʣʦʛʽʻʶ, ʧʘʪʦʣʦʛʽʻʶ, ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʦʶ, 

ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ [8, 11, 19, 22]. 

ʉʫʯʘʩʥʝ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʟʘʛʦʩʪʨʝʥʴ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʝʥʥʷ ʮʽʣʴʦʚʦʾ ʪʝʨʘʧʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʬʝʥʦʪʠʧʽʚ ʭʚʦʨʦʙʠ. ʌʝʥʦʪʠʧ ī ʚʠʜʠʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʽʟʤʫ, ʦʙʫʤʦʚʣʝʥʽ 

ʚʟʘʻʤʦʜʽʻʶ ʡʦʛʦ ʛʝʥʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʽ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʝʨʤʽʥ çʬʝʥʦʪʠʧè, ʘ ʪʘʢʦʞ ʪʘʢʽ ʪʝʨʤʽʥʠ, ʷʢ çʛʝʥè, çʛʝʥʦʪʠʧè, ʙʫʣʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʦʜʥʠʤ ʽʟ ʟʘʩʥʦʚʥʠʢʽʚ ʩʫʯʘʩʥʦʾ ʛʝʥʝʪʠʢʠ, ʜʘʪʩʴʢʠʤ ʙʽʦʣʦʛʦʤ 

ɺ. ɯʦʛʘʥʩʝʥʦʤ ʫ 1909 ʨ. [11, 19, 75, 76]. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʯʝʚʠʜʥʠʡ ʧʨʦʛʨʝʩ ʫ ʪʝʨʘʧʽʾ ɹɸ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʚʦʥʘ, 

ʷʢ ʽ ʨʘʥʽʰʝ, ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʯʠʥʦʶ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʧʘʮʽʻʥʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʽʣʴʰʝ 

ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʣʽʢʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʘ ʦʪʞʝ, ʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʛʦʩʪʨʝʥʴ [136, 180, 

184].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʰʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʬʝʥʦʪʠʧʫʚʘʥʥʷ ɹɸ, ʻ ʚʽʢ ʧʘʮʽʻʥʪʘ ʪʘ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʭʚʦʨʦʙʠ. ɿʘ ʥʠʤʠ 

ʚʠʜʽʣʷʶʪʴ ɹɸ, ʱʦ ʚʠʥʠʢʣʘ ʚ ʜʠʪʠʥʩʪʚʽ, ʪʘ ɹɸ, ʷʢʘ ʨʦʟʚʠʥʫʣʘʩʷ ʚ ʜʦʨʦʩʣʦʤʫ 

ʚʽʮʽ [65, 139, 181]. ʋ ʬʝʥʦʪʠʧʽ ɹɸ, ʱʦ ʨʦʟʚʠʥʫʣʘʩʷ ʚ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ, 

ʚʠʟʥʘʯʘʶʪʴ ʜʚʘ ʢʣʘʩʪʝʨʠ: ʨʘʥʥʶ ʧʦʷʚʫ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʽʟʥʶ 

(ʟʘʧʘʣʴʥʫ) ʬʦʨʤʫ [177]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʷ ʩʧʨʦʙʠ ʚʠʜʽʣʠʪʠ ɹɸ, ʱʦ 

ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʚ ʦʩʽʙ ʩʪʘʨʰʦʛʦ ʚʽʢʫ [180]. ʂʨʽʤ ʪʦʛʦ, ʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʜʣʷ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʩʪʘʪʴ ʭʚʦʨʠʭ, ʪʨʠʚʘʣʽʩʪʴ ʭʚʦʨʦʙʠ 

ʪʘ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʪʨʦʣʴ ɹɸ ʻ ʛʽʨʰʠʤ ʫ ʭʚʦʨʠʭ ʟ 

ʦʞʠʨʽʥʥʷʤ [63, 143, 144, 145, 149, 205]. ɿʘʧʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʭʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʩʚʽʜʯʘʪʴ, ʱʦ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʷʚʣʷʻ ʩʦʙʦʶ 

ʦʢʨʝʤʠʡ ʬʝʥʦʪʠʧ. ʆʩʥʦʚʦʶ ʟʘʧʘʣʝʥʥʷ ʧʨʠ ɹɸ ʻ ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʝʦʟʠʥʦʬʽʣʽʚ, ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ, ʤʘʢʨʦʬʘʛʽʚ, ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʩʠʥʪʝʟʦʤ ʮʠʪʦʢʽʥʽʚ ʽ ʨʽʟʥʠʭ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʭʨʦʥʽʟʘʮʽʾ ʭʚʦʨʦʙʠ [75]. ʗʢʱʦ ʚ ʜʽʪʝʡ ʚʠʷʚʣʷʶʪʴ ʯʘʩʪʽʰʝ ʬʝʥʦʪʠʧ 

ʝʦʟʠʥʦʬʽʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʪʦ ʚ ʜʦʨʦʩʣʠʭ ï ʥʝʡʪʨʦʬʽʣʴʥʦʛʦ [221]. ʑʝ ʦʜʥʽʻʶ 

ʦʟʥʘʢʦʶ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʝʥʦʪʠʧʫʚʘʥʥʷ, ʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, 

ʚʦʥʘ ʚʨʘʭʦʚʫʻ ʥʦʨʤʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ. ʇʝʨʝʜʫʩʽʤ 

ʚʠʜʽʣʷʶʪʴ ɹɸ, ʱʦ ʪʷʞʢʦ ʣʽʢʫʻʪʴʩʷ (ʪʷʞʢʫ, ʘʙʦ ʨʝʬʨʘʢʪʝʨʥʫ, ɹɸ), ʚʦʥʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 5ï10 % ʭʚʦʨʠʭ, ʩʠʤʧʪʦʤʠ ʾʾ ʧʦʛʘʥʦ ʧʽʜʜʘʶʪʴʩʷ ʢʦʥʪʨʦʣʶ 

ʚʠʩʦʢʠʤʠ ʜʦʟʘʤʠ ʽʂʉ ʪʘ ɹɸʊɼ [65, 75, 76, 136, 177].  

ʆʜʥʘʢ ʪʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʬʝʥʦʪʠʧʫ ɹɸ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʟʘʧʘʣʴʥʠʭ, ʝʪʽʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʣʠʰʝ ʦʜʠʥ ʧʘʨʘʤʝʪʨ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
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ʦʜʥʦʙʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ï ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʣʽʯʽ ʬʝʥʦʪʠʧʽʚ, 

ʷʢʽ ʥʝʟʨʦʟʫʤʽʣʦ ʷʢ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʥʠʢ 

ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʜʽʣʝʥʥʷ ʬʝʥʦʪʠʧʽʚ ɹɸ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʋ ʜʚʦʭ ʧʝʨʰʠʭ ʽ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʝʥʦʪʠʧʽʚ ɹɸ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 5 ʧʦʜʽʙʥʠʭ ʢʣʘʩʪʝʨʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ ʧʘʮʽʻʥʪʽʚ [74, 88]. ɺ ʦʙʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ (ʧʝʨʰʝ 

ʚʠʢʦʥʘʥʝ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʜʨʫʛʝ ī ʚ ʉʐɸ) ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʨʠ ʢʣʘʩʪʝʨʠ 

ʘʣʝʨʛʽʯʥʦʾ ɹɸ ʟ ʜʝʙʶʪʦʤ ʫ ʜʠʪʷʯʦʤʫ ʚʽʮʽ, ʜʚʘ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʣʝʛʢʠʤ ʘʙʦ ʩʝʨʝʜʥʴʦʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʪʘ ʦʜʠʥ ï 

ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ. ʇʦʜʽʙʥʠʤ ʚʠʷʚʠʚʩʷ ʡ ʬʝʥʦʪʠʧ ɹɸ, ʱʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʦʞʠʨʽʥʥʷʤ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʞʽʥʢʘʤʠ ʟ ʧʽʟʥʽʤ ʜʝʙʶʪʦʤ ɹɸ. 

ɹʽʣʴʰʝ ʟʘʛʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʽʞ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʚʠʷʚʠʣʦʩʷ ʽ ʚ ʬʝʥʦʪʠʧʽ 

ʪʷʞʢʦʾ ɹɸ ʟ ʧʽʟʥʽʤ ʜʝʙʶʪʦʤ ʽ ʚʠʨʘʞʝʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʌɿɼ. ʅʝʱʦʜʘʚʥʦ ʙʫʣʦ 

ʚʠʢʦʥʘʥʝ ʘʥʘʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʂʦʨʝʾ, ʱʦ ʚʢʣʶʯʘʣʦ ʜʚʽ ʚʝʣʠʢʽ ʚʠʙʽʨʢʠ 

ʭʚʦʨʠʭ ʥʘ ɹɸ [89]. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 4 ʢʣʘʩʪʝʨʠ ɹɸ. 

ʂʣʘʩʪʝʨ ɸ ī ʧʘʮʽʻʥʪʠ ʟ ɹɸ, ʷʢʽ ʧʘʣʷʪʴ; ʢʣʘʩʪʝʨ ɺ ī ʧʘʮʽʻʥʪʠ, ʚ ʷʢʠʭ 

ʚʽʜʟʥʘʯʘʚʩʷ ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʆʌɺ1, ʫ ʙʘʛʘʪʴʦʭ ʟ̔ ʥʠʭ ʙʫʣʘ ʘʪʦʧʽʷ; 

ʢʣʘʩʪʝʨ ʉ ī ʭʚʦʨʽ ʟ ʨʘʥʥʴʦʶ ʘʪʦʧʽʯʥʦʶ ɹɸ; ʢʣʘʩʪʝʨ D ī ʭʚʦʨʽ ʟ ʥʘʡʙʽʣʴʰ 

ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 ʪʘ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ ʜʝʙʶʪʫ ɹɸ ï 50 ʨʦʢʽʚ. 

ʂʣʘʩʪʝʨʠ ɹɸ, ʚʠʜʽʣʝʥʽ ʢʦʨʝʡʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʢʣʘʩʪʝʨʽʚ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʚ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʘʥʛʣʽʡʩʴʢʠʭ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. ɿʘʟʥʘʯʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʽ: ʢʦʨʝʡʩʴʢʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʥʘ ʘʟʽʘʪʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʭʚʦʨʠʭ ɹɸ, ʢʨʽʤ ʪʦʛʦ, 

ʚʨʘʭʦʚʫʚʘʣʠ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʚ ʜʘʥʽʡ ʢʨʘʾʥʽ. ɿʘ ʦʩʥʦʚʫ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʟʷʪʽ ʆʌɺ1, ɯʄʊ, ʚʽʢ ʜʝʙʶʪʫ ɹɸ, ʘʪʦʧʽʯʥʠʡ ʩʪʘʪʫʩ, 

ʩʪʘʪʫʩ ʧʘʣʽʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʉʐɸ ʪʘ 

ɭʚʨʦʧʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʰʠʨʝʥʽʩʪʴ ʧʘʣʽʥʥʷ ʩʝʨʝʜ ʦʩʽʙ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ 

ʥʘ ɹɸ, ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʾ ʚ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ  ̔ʩʪʘʥʦʚʠʪʴ ʚʽʜ 25 ʜʦ 

35 % [54]. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʯʘʩʪʦʪʘ ʧʘʣʽʥʥʷ ʩʝʨʝʜ ʭʚʦʨʠʭ ɹɸ ʟʥʠʟʠʣʘʩʷ, 
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ʦʩʦʙʣʠʚʦ ʫ ʉʐɸ, ʘʣʝ ʮʷ ʪʝʥʜʝʥʮʽʷ ʩʣʘʙʦʚʠʨʘʞʝʥʘ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʪʦʤʫ 

ʬʝʥʦʪʠʧ ɹɸ ʢʫʨʮʷ, ʷʢ ʽ ʨʘʥʽʰʝ, ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ [19]. 

Agache I. et al. (2012) ʫ ʩʚʦʾʡ ʧʨʘʮʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʣʛʦʨʠʪʤ ʘʥʘʣʽʟʫ 

ʢʣʽʥʽʯʥʠʭ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʟʥʠʭ ʬʝʥʦʪʠʧʽʚ ɹɸ. ɼʦ 

ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʨ ʚʽʜʥʦʩʠʪʴ ʚʽʢ, ʩʪʘʪʴ, ʨʘʩʦʚʫ ʥʘʣʝʞʥʽʩʪʴ, 

ʨʘʥʥʽʡ ʘʙʦ ʧʽʟʥʽʡ ʧʦʯʘʪʦʢ ɹɸ, ʦʢʨʝʤʦ ʚʠʜʽʣʷʻ ʢʣʽʥʽʯʥʽ ʚʘʨʽʘʥʪʠ, ʪʘʢʽ ʷʢ 

ʧʝʨʝʜʤʝʥʩʪʨʫʘʣʴʥʘ ɹɸ, ɹɸ ʫ ʢʫʨʮʽʚ, ɹɸ ʬʽʟʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʪʘ 

ʧʨʦʬʝʩʽʡʥʘ ɹɸ. ɸʩʦʮʽʘʮʽʷ ʟ ʢʦʤʦʨʙʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʬʝʥʦʪʠʧʫ ɹɸ, ʘ ʩʘʤʝ: ʥʘʷʚʥʽʩʪʴ ʘʪʦʧʽʾ, ʥʝʧʝʨʝʥʦʩʥʽʩʪʴ ʘʩʧʽʨʠʥʫ, 

ʧʘʪʦʣʦʛʽʾ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ (ʨʠʥʽʪ, ʩʠʥʫʩʠʪ), ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ 

ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ, ʦʞʠʨʽʥʥʷ. ʇʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ: ʧʦ-

ʧʝʨʰʝ, ʪʠʧ ʟʘʧʘʣʝʥʥʷ (ʝʦʟʠʥʦʬʽʣʴʥʝ, ʥʝʡʪʨʦʬʽʣʴʥʝ, ʟʤʽʰʘʥʝ), ʽ ʧʦ-ʜʨʫʛʝ, 

ʤʝʭʘʥʽʟʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ (ʧʦʪʦʚʱʝʥʥʷ 

ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʚô̫ ʟʢʽʩʪʴ ʤʦʢʨʦʪʠʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʩʪʽʥʦʢ 

ʙʨʦʥʭʽʚ). ʇʝʨʝʣʽʯʝʥʽ ʚʠʱʝ ʦʟʥʘʢʠ ʚʠʟʥʘʯʘʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ (ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʆʌɺ1, ʦʙʩʪʨʫʢʮʽʶ 

ʜʨʽʙʥʠʭ ʽ ʚʝʣʠʢʠʭ ʙʨʦʥʭʽʚ, ʢʦʣʘʧʩ ʙʨʦʥʭʽʚ ʽ ʪ. ʜ.). ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ 

ʚʝʨʠʬʽʢʘʮʽʾ ʚʘʨʽʘʥʪʽʚ ɹɸ ʻ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʚʝʜʝʥʫ ʪʝʨʘʧʽʶ ʽʂʉ ʘʙʦ 

ʧʝʨʦʨʘʣʴʥʠʤʠ ʂʉ, ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʘʥʪʠʣʝʡʢʦʪʨʽʻʥʦʚʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ, ʘʥʪʠIgɽ-ʪʝʨʘʧʽʶ. ɺʞʝ ʟʘ ʧʝʨʝʣʽʯʝʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʢʦʞʥʦʛʦ ʭʚʦʨʦʛʦ ʥʘ ɹɸ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʚʠʙʦʨʽ ʤʝʪʦʜʫ ʪʝʨʘʧʽʾ. ɸʢʪʫʘʣʴʥʠʤ ʤʦʤʝʥʪʦʤ 

ʧʨʘʮʽ Agache I. ʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʬʝʥʦʪʠʧʠ ɹɸ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʦʜʠʥ ʱʦʜʦ ʦʜʥʦʛʦ [134].  

Moore W. C.  et al. (2013) ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʜʽʣʠʣʠ 5 ʢʣʘʩʪʝʨʽʚ 

(ʬʝʥʦʪʠʧʽʚ) ɹɸ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ, ʧʦʢʘʟʥʠʢʘʤʠ 

ʌɿɼ, ʥʘʷʚʥʽʩʪʶ ʽ/ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ ʘʪʦʧʽʾ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʦ ʧʨʦʚʝʜʝʥʦʾ 

ʪʝʨʘʧʽʾ. ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʥʘ 726 ʧʘʮʽʻʥʪʘʭ ʽʟ ɹɸ; 80 % 
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ʧʘʮʽʻʥʪʽʚ, ʭʚʦʨʠʭ ʥʘ ɹɸ, ʤʘʣʠ ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʘʚʪʦʨʠ ʚʠʜʽʣʠʣʠ ʘʪʦʧʽʯʥʫ ɹɸ 

ʣʝʛʢʦʛʦ ʧʝʨʝʙʽʛʫ, ʘʪʦʧʽʯʥʫ ɹɸ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ, ʥʝʘʪʦʧʽʯʥʫ ɹɸ ʟ ʧʽʟʥʽʤ 

ʨʦʟʚʠʪʢʦʤ, ʘʪʦʧʽʯʥʫ ɹɸ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʽ ʪʷʞʢʫ ɹɸ ʟ ʬʽʢʩʦʚʘʥʦʶ 

ʦʙʩʪʨʫʢʮʽʻʶ. ʆʩʪʘʥʥʽʡ, ʧô̫ ʪʠʡ, ʢʣʘʩʪʝʨ (ʬʝʥʦʪʠʧ) ɹɸ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟʘʛʘʣʴʥʦʛʦ Igɽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʚʠʩʦʢʦʶ ʣʘʙʽʣʴʥʽʩʪʶ 

ʙʨʦʥʭʽʚ ʟʘ ʜʘʥʠʤʠ ʪʝʩʪʫ ʟ ʤʝʪʘʭʦʣʽʥʦʤ, ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘʜ 

ʝʦʟʠʥʦʬʽʣʘʤʠ ʚ ʤʦʢʨʦʪʠʥʥʽ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʣʘʩʪʝʨʘʤʠ ʧʘʮʽʻʥʪʠ ʮʴʦʛʦ 

ʬʝʥʦʪʠʧʫ ʦʪʨʠʤʫʚʘʣʠ ʚʠʩʦʢʽ ʜʦʟʠ ʩʪʝʨʦʾʜʽʚ, 47 % ʧʘʮʽʻʥʪʽʚ ʦʜʝʨʞʫʚʘʣʠ ʂʉ 

ʧʝʨʦʨʘʣʴʥʦ. ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʚʽʜʟʥʘʯʝʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʤ ʻ ʧʝʨʝʚʘʞʘʥʥʷ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ: ʧʥʝʚʤʦʥʽʾ ï ʫ 58,0 %, 

ʩʠʥʫʩʠʪʽʚ ï ʫ 53,0 %, ʪʘ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʦ ʾʨʝʬʣʶʢʩʥʦ ʾʭʚʦʨʦʙʠ ï ʫ 39,0 % 

ʧʘʮʽʻʥʪʽʚ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ (ʨ < 0,05). ɸʚʪʦʨ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ɹɸ ʻ ʩʠʥʜʨʦʤʦʤ ʽʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʥʥʷ [74]. 

ʋʧʝʨʰʝ ʚ GINA 2014 ʨ. ʥʘʚʦʜʷʪʴʩʷ ʬʝʥʦʪʠʧʠ ɹɸ, ʷʢʽ ʜʦʩʠʪʴ ʣʝʛʢʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ, ʘ ʩʘʤʝ ʘʣʝʨʛʽʯʥʘ ɹɸ, ʱʦ ʯʘʩʪʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚ 

ʜʠʪʠʥʩʪʚʽ ʪʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʘʪʦʧʽʯʥʠʡ 

ʜʝʨʤʘʪʠʪ, ʘʣʝʨʛʽʯʥʠʡ ʨʠʥʽʪ, ʭʘʨʯʦʚʘ ʘʙʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʘʣʝʨʛʽʷ) ʚ ʘʥʘʤʥʝʟʽ 

ʘʙʦ ʚ ʨʦʜʠʯʽʚ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʮʠʤ ʬʝʥʦʪʠʧʦʤ ɹɸ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʥʜʫʢʦʚʘʥʦʛʦ ʤʦʢʨʦʪʠʥʥʷ ʜʦ ʣʽʢʫʚʘʥʥʷ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʝʦʟʠʥʦʬʽʣʴʥʝ 

ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ʋ ʭʚʦʨʠʭ ʽʟ ʬʝʥʦʪʠʧʦʤ ʘʣʝʨʛʽʯʥʦʾ ɹɸ ʟʘʟʚʠʯʘʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʭʦʨʦʰʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ʽʂʉ; ʥʝʘʣʝʨʛʽʯʥʦʾ ɹɸ ī 

ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʮʠʤ ʬʝʥʦʪʠʧʦʤ ʤʦʞʝ ʙʫʪʠ 

ʥʝʡʪʨʦʬʽʣʴʥʠʤ, ʝʦʟʠʥʦʬʽʣʴʥʠʤ ʘʙʦ ʤʘʣʦʛʨʘʥʫʣʦʮʠʪʘʨʥʠʤ. ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ 

ʯʘʩʪʦ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʝ ʜʫʞʝ ʜʦʙʨʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʽʂʉ. ʅʘʩʪʫʧʥʠʡ ʬʝʥʦʪʠʧ ī ʮʝ 

ɹɸ ʟ ʧʽʟʥʽʤ ʜʝʙʶʪʦʤ, ʦʩʦʙʣʠʚʦ ʫ ʞʽʥʦʢ. ʋ ʪʘʢʠʭ ʭʚʦʨʠʭ ʘʣʝʨʛʽʷ ʯʘʩʪʽʰʝ 

ʚʽʜʩʫʪʥʷ, ʾʤ ʧʦʪʨʽʙʥʽ ʙʽʣʴʰ ʚʠʩʦʢʽ ʜʦʟʠ ʽʂʉ ʘʙʦ ʚʦʥʠ ʻ ʚʽʜʥʦʩʥʦ 

ʨʝʬʨʘʢʪʝʨʥʠʤʠ ʜʦ ʪʝʨʘʧʽʾ ʂʉ. ɹɸ ʟ ʬʽʢʩʦʚʘʥʦʶ ʦʙʩʪʨʫʢʮʽʻʶ ʜʠʭʘʣʴʥʠʭ 
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ʰʣʷʭʽʚ ī ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʨʠʚʘʣʠʤ ʘʥʘʤʥʝʟʦʤ ɹɸ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʬʽʢʩʦʚʘʥʘ 

ʦʙʩʪʨʫʢʮʽʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʱʦ, ʦʯʝʚʠʜʥʦ, ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʩʪʽʥʢʠ. ɹɸ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ ī ʫ ʜʝʷʢʠʭ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʻ ʚʠʨʘʞʝʥʽ ʨʝʩʧʽʨʘʪʦʨʥʽ ʩʠʤʧʪʦʤʠ ʪʘ ʥʝʟʥʘʯʥʝ 

ʝʦʟʠʥʦʬʽʣʴʥʝ ʟʘʧʘʣʝʥʥʷ [106]. 

ʅʘ ʨʦʟʚʠʪʦʢ ɹɸ ʚʧʣʠʚʘʶʪʴ ʧʨʠʯʠʥʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ. ɻʝʥʝʪʠʯʥʠʡ 

ʬʘʢʪʦʨ ʚʠʟʥʘʯʘʻ ʥʘʮʽʦʥʘʣʴʥʽ, ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʩʪʘʪʝʚʫ 

ʥʘʣʝʞʥʽʩʪʴ, ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʘʣʝʨʛʝʥʫ. ɽʢʟʦʛʝʥʥʽ ʬʘʢʪʦʨʠ ʩʧʨʠʷʶʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʨʦʟʚʠʪʢʫ ɹɸ. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʬʝʥʦʪʠʧʽʚ 

ɹɸ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʢʣʽʥʽʯʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ 

ʦʟʥʘʢ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʻ ʜʦʮʽʣʴʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ.  

 

1.4 ɸʩʦʮʽʘʮʽʷ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʽʟ ʩʫʧʨʦʚʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ 

 ʇʦʣʽʤʦʨʙʽʜʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʢʣʽʥʽʢʠ ʚʥʫʪʨʽʰʥʽʭ 

ʭʚʦʨʦʙ, ʘ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ʪʘ ɹɸ ʟʘʣʠʰʘʶʪʴʩʷ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. ɿʘ ʜʘʥʠʤʠ 

ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʧʨʠʙʣʠʟʥʦ ʫ 30 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʩʫʧʫʪʥʷ 

ɸɻ. ɺʽʜʦʤʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, ʱʦ ʽʩʪʦʪʥʦ ʟʤʽʥʶʻ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ [40, 123, 169, 175, 176, 

224]. ʇʨʠʯʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʘʤʝ ʧʘʪʦʣʦʛʽʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʧʨʦʛʥʦʟ ʞʠʪʪʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [62]. 

ʇʘʮʽʻʥʪʠ ʟ ɹɸ, ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʘ/ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʛʨʫʧʫ ʨʠʟʠʢʫ ʟʘ 

ʨʦʟʚʠʪʢʦʤ ɸɻ [96]. ɹɸ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ɸɻ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʟʫʤʦʚʣʝʥʽ 

ʚʟʘʻʤʥʠʤ ʚʧʣʠʚʦʤ ʮʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʥʘ ʩʠʩʪʝʤʥʫ ʪʘ ʮʝʥʪʨʘʣʴʥʫ 

ʛʝʤʦʜʠʥʘʤʽʢʫ, ʘ ʪʘʢʦʞ ī ʩʧʽʣʴʥʽ ʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʤʥʦʞʠʥʥʽʩʪʶ 

ʝʬʝʢʪʽʚ ʛʝʥʽʚ (ʛʝʥʝʪʠʯʥʠʤ ʧʣʝʡʦʤʦʨʬʽʟʤʦʤ) (ʪʘʙʣ. 1.6). ʉʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ 
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ʛʝʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʦʜʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʤʦʞʫʪʴ ʪʘʢʦʞ ʩʧʦʥʫʢʘʪʠ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʰʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [81, 114, 128, 197, 212, 213, 222].  

 

ʊʘʙʣʠʮʷ 1.6  

ʏʘʩʪʦʪʘ ʪʘ ʝʬʝʢʪʠ ʛʝʥʽʚ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

(ʃʝʚʘʥʦʚ ɸ. ʅ., 2009 ʽʟ ʜʦʧʦʚʥʝʥʥʷʤ) 

ɻʝʥ ʏʘʩʪʦʪʘ  ɽʬʝʢʪ 

Arg16Gly 0,51ï0,66*, 

0,51**, 

0,41***  [172] 

Gly16 ʧʦʚᾷʷʟʘʥʠʡ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ɸʊ*, 

Gly16 ʧʦʚᾷʷʟʘʥʠʡ ʟ ɸɻ***, 

ʥʝ ʧʦʚᾷʷʟʘʥʠʡ ʟ ɸɻ* 

Gln27Glu 0,35*, 

0,21**, 

0,07*** [172] 

Glu27 ʥʝ ʧʦʚᾷʷʟʘʥʠʡ ʟ ɸɻ*, 

Glu27 ʧʦʚᾷʷʟʘʥʠʡ ʟ ɸɻ*, 

Glu27 ʧʦʚᾷʷʟʘʥʠʡ ʟ ʦʞʠʨʽʥʥʷʤ 

Trp164ILe 0,05* [160] Ile164 ʧʦʚᾷʷʟʘʥʠʡ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ ʉʅ ʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ                

ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʨʽʟʢʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʏʉʉ ʪʘ ʟʤʝʥʰʝʥʥʷʤ 

ʪʨʠʚʘʣʦʩʪʽ ʩʠʩʪʦʣʠ, ʽʥʜʫʢʦʚʘʥʦʾ 

ʪʝʨʙʫʪʘʣʥ̔ʦʤ 

ʇʨʠʤʽʪʢʠ: 

1. *ɭʚʨʦʧʝʡʩʢɹʘ ʧʦʧʫʣʷʮʽʷ. 

2. ** ɸʬʨʦʘʤʝʨʠʢʘʥʩʢɹʘ ʧʦʧʫʣʷʮʽʷ. 

3. *** ɸʟ̔ʘʪʩɹʢʘ ʧʦʧʫʣʷʮʽʷ 

ʉʠʤʧʘʪʠʯʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ɸʊ. ʇʨʦ 

ʚʘʞʣʠʚʽʩʪʴ ʛʝʥʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʘʪʦʛʝʥʝʟʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʚʽʜʯʠʪʴ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ɸɻ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʘ ʫ 30 % 

ʭʚʦʨʠʭ [12, 41, 72, 120, 166, 199, 208, 209]. 
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ɼʦʩʣʽʜʞʝʥʥʷ Komara M. et al. (2014) ʚ ʄʘʣʘʡʟʽʾ ʘʩʦʮʽʘʮʽʾ                      

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ADRB2 ʟ ɸɻ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʦʪʘ Gln27Gln-, 

Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɸɻ ʙʫʣʘ 1,9; 41,1 ʪʘ 68 %, ʘ ʚ 

ʢʦʥʪʨʦʣʽ ï 32; 56 ʪʘ 12 % ʚʽʜʧʦʚʽʜʥʦ (ʨ < 0,05). ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ, ʘ ʩʘʤʝ Glu27Glu-ʛʝʥʦʪʠʧ ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ 

ʚʠʥʠʢʥʝʥʥʷʤ ɸɻ [60].  

 ʋ ʨʘʤʢʘʭ Bergen Blood Pressure Study (2005) ʚʠʷʚʣʝʥʦ, ʱʦ                  

Glu27Glu-ʛʝʥʦʪʠʧ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʯʘʩʪʽʰʝ ʚ 

ʜʽʪʝʡ, ʯʠʾ ʙʘʪʴʢʠ ʩʪʨʘʞʜʘʣʠ ʥʘ ɸɻ, ʥʽʞ ʫ ʜʽʪʝʡ ʟʜʦʨʦʚʠʭ ʙʘʪʴʢʽʚ [197]. 

Arg16Gly/Gln27Gln-ʛʘʧʣʦʪʠʧ ʫ ʧʘʮʽʻʥʪʽʚ ʐʚʝʮʽʾ ʧʦʚᾷ̫ ʟʘʥʠʡ ʽʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʉɸʊ [101]. 

Atia A. E. et al. (2014) ʥʝ ʚʠʷʚʠʣʠ ʽʩʪʦʪʥʠʭ ʜʦʢʘʟʽʚ ʮʽʻʾ ʘʩʦʮʽʘʮʽʾ 

Glu27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [164]. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ Scott M. et al. (1999) ʘʩʦʮʽʘʮʽʾ Arg16Gly- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʟ 

ɸɻ ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ [124]. Candy G. et al. (2007) ʜʦʚʝʣʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʝʤʘʻ 

ʽʩʪʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ɸɻ ʪʘ Glu27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ  [49]. Cui L. Y.  et al. (2007) ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʣʠ 

ʙʫʜʴ-ʷʢʠʭ ʘʩʦʮʽʘʮʽʡ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ɸɻ (ɺʐ = 0,64; 95 % 

ɼɯ = 0,41ï1,00) [182].  

ɹɸ ʪʘ ʦʞʠʨʽʥʥʷ ʯʝʨʝʟ ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ  ̔ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʫ 

ʟʥʘʯʫʱʽʩʪʴ ʥʘʣʝʞʘʪʴ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚᾷ̫ . ɸʥʘʣʽʟ 

ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ [52, 61, 115, 142] 

ʜʦʟʚʦʣʠʚ ʧʨʦʩʪʝʞʠʪʠ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʭʚʦʨʠʭ ʥʘ 

ʦʞʠʨʽʥʥʷ, ʽ ʢʦʥʩʪʘʪʫʚʘʪʠ çʝʧʽʜʝʤʽʶ ʦʞʠʨʽʥʥʷè, ʘ ʡ ʩʪʚʦʨʠʪʠ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʨʝʡʪʠʥʛ ʢʨʘʾʥ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʦʞʠʨʽʥʥʷ, ʧʝʨʰʽ ʤʽʩʮʷ ʩʝʨʝʜ 

ʷʢʠʭ ʟʘʡʤʘʶʪʴ ʄʝʢʩʠʢʘ ï 32,8 %, ʪʘ ʉʐɸ ï 31,8 % [93]. ʅʝ ʤʝʥʰ ʟʥʘʯʫʱʦʶ 

ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʻ ʡ ɹɸ. ʇʽʜ ʯʘʩ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ɹɸ ʚʠʷʚʣʝʥʦ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Komara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24782128
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atia%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=22582545
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ʯʘʩʪʦʪʠ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ. ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ  ʙʦʨʦʪʴʙʠ ʟ ɹɸ 

[197], ʢʨʘʾʥʘʤʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ɹɸ ʻ ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ï 18,4 %, ʪʘ 

ʅʦʚʘ ɿʝʣʘʥʜʽʷ ï 15,1 %. 

ʈʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɹɸ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʨʽʩ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʩʪʨʘʞʜʘʻ ʥʘ ʦʞʠʨʽʥʥʷ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʞʽʥʦʢ. ʆʞʠʨʽʥʥʷ ʻ 

ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ɹɸ, ʘ ʪʘʢʦʞ ʧʦʛʽʨʰʫʻ ʢʦʥʪʨʦʣʴ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ, 

ʦʙʤʝʞʝʥʥʷʤʠ ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʨʘʞʝʥʩ̔ʪʁ ʷʜʫʭʠ ʽ ʩʚʠʩʪʷʯʦʛʦ 

ʜʠʭʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ, 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʟʘʧʣʘʥʦʚʠʭ ʚʽʟʠʪʽʚ ʜʦ ʣʽʢʘʨʷ, ʟʚʝʨʥʝʥʥʷʤ ʜʦ ʚʽʜʜʽʣʝʥʴ 

ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʻʶ ʟ ʧʨʠʚʦʜʫ ʟʘʛʦʩʪʨʝʥʴ [77, 147]. 

ʆʞʠʨʽʥʥʷ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɹɸ, ʘ ʡ ʻ ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ 

ʧʝʨʩʠʩʪʝʥʮʽʾ ʡ ʪʷʞʢʦʩʪʽ ʾʾ ʩʠʤʧʪʦʤʽʚ ʫ ʜʽʪʝʡ ʪʘ ʜʦʨʦʩʣʠʭ [36, 86, 145, 163].  

ʄʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʦʞʠʨʽʥʥʷ ʥʘ ʨʦʟʚʠʪʦʢ ɹɸ ʚʢʣʶʯʘʶʪʴ ʚʧʣʠʚ ʥʘ 

ʜʠʭʘʣʴʥʫ ʬʫʥʢʮʽʶ, ɻɽʈʍ, ʨʦʟʚʠʪʦʢ ʽ ʧʝʨʩʠʩʪʫʚʘʥʥʷ ʟʘʧʘʣʝʥʥʷ ʪʘ ʩʧʽʣʴʥʽ 

ʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ [63, 109, 126, 146]. 

ʉʧʝʮʠʬʽʯʥʽ ʜʽʣʷʥʢʠ ʣʶʜʩʴʢʦʛʦ ʛʝʥʦʤʫ, ʪʘʢʽ ʷʢ ʭʨʦʤʦʩʦʤʠ 5q, 6, 11q13 

ʪʘ 12q, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ɹɸ ʪʘ ʦʞʠʨʽʥʥʷ. ʍʨʦʤʦʩʦʤʘ 5q23-34 ʤʽʩʪʠʪʴ 

ʛʝʥʠ A ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽ ʛʝʥʠ ʨʝʮʝʧʪʦʨʽʚ ʂʉ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʪʦʥʫʩ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ï ʟʘ ʤʦʜʫʣʷʮʽʶ ʟʘʧʘʣʝʥʥʷ ʷʢ ʧʨʠ ɹɸ, ʪʘʢ ʽ ʧʨʠ ʦʞʠʨʽʥʥʽ [39, 

122]. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʦʨʦʩʣʠʭ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʦʞʠʨʽʥʥʷ ʧʝʨʝʜʫʻ ɹɸ ʽ ʤʘʡʞʝ ʚʜʚʽʯʽ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʾʾ ʨʦʟʚʠʪʢʫ ʚ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ (ɺʐ = 1,92; 95 % ɼɯ = 1,43ï2,59; p < 0,0001) [63, 112, 113]. 

ʇʨʦʚʝʜʝʥʠʡ ʤʝʪʘʘʥʘʣʽʟ 18 ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʚ, ʱʦ                           

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʙʫʚ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʚ ʤʦʜʝʣʽ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʚʘʨʽʘʥʪʘ (Gln/Glu ʧʦʨʽʚʥʷʥʦ ʟ Gln/Gln: ɺʐ = 1,16; 95 %            

ɼɯ = 1,04ï1,30; ʨ = 0,009) ʪʘ ʜʦʤʽʥʫʶʯʽʡ ʤʦʜʝʣʽ (Gln/Glu + Glu/Glu ʧʦʨʽʚʥʷʥʦ 
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ʟ Gln/Gln: ɺʐ = 1,2; 95 % ɼɯ = 1,00ï1,44; ʨ = 0,04) [55]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

Ishiyama-Shigemoto S. ʝt al. (1999) ʪʝʞ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʦʪʘ                  

Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʚʜʚʽʯʽ ʚʠʱʦʶ ʫ ʭʚʦʨʠʭ ʥʘ ʦʞʠʨʽʥʥʷ, ʥʽʞ ʫ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ (ʨ = 0,001) [59]. 

Leite N. . et al. (2015) ʜʦʚʝʣʠ, ʱʦ Glu27-ʘʣʝʣʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʯʘʩʪʽʰʝ ʚ 

ʛʨʫʧʽ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ (ʨ = 0,03) [210]. ʇʨʦʪʝ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʩʪʘʥʦʚʣʝʥʦ 

ʘʩʦʮʽʘʮʽʶ ʦʞʠʨʽʥʥʷ ʟ Gln/Gln-ʛʝʥʦʪʠʧʦʤ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʊʘʢ, Maha H. et al. (2008) ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʦʪʘ 

ʛʦʤʦʟʠʛʦʪ Gln/Gln ʙʫʣʘ ʚʠʱʦʶ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ, ʷʢʽ ʤʘʣʠ ʙʽʣʴʰʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʣʝʧʪʠʥʫ ʪʘ ʽʥʩʫʣʽʥʫ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ Gln/Glu ʪʘ ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ Glu/Glu [194]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ Kortner B. ʪʘ Wolf A. ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʯʘʩʪʦʪʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʜʦʚʝʣʠ, ʱʦ 

ʯʘʩʪʦʪʘ ʛʝʥʦʪʠʧʫ Glu/Glu ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ ʚ ʦʙʦʭ ʛʨʫʧʘʭ (0,41 ʪʘ 

0,43 ʚʽʜʧʦʚʽʜʥʦ; ʨ = 0,68). ɼʦʩʣʽʜʥʠʢʠ ʥʝ ʜʦʚʝʣʠ ʨʦʣ ̔Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʦʞʠʨʽʥʥʷ [173]. 

Large V. et al. (1997) ʜʦʚʝʣʠ ʟʚôʷʟʦʢ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ               

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʛʝʥʜʝʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ: ʞʽʥʢʠ-ʥʦʩʽʾ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʤʘʣʠ ʫ 2,1 ʨʘʟʠ ʚʠʱʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ                

(ɺʐ = 2,09; 95 % ɼɯ = 1,17ï3,74; ʨ = 0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʣʦʚʽʢʘʤʠ [122]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Hellstrºm L. et al. (2008) ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ 

ʤʽʞ ʦʞʠʨʽʥʥʷʤ ʪʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʫ ʞʽʥʦʢ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ ʯʦʣʦʚʽʢʽʚ ī ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ (p = 0,013) [188].  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ Mori Y. ʪʘ Kim-Motoyama H. 

(2009), ʜʦʩʣʽʜʞʫʶʯʠ ʚʧʣʠʚ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣ ʧʽʜʰʢʽʨʥʦʛʦ ʞʠʨʫ, ʜʦʚʝʣʠ, ʱʦ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ishiyama-Shigemoto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10027586
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leite%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26409918
http://www.ncbi.nlm.nih.gov/pubmed?term=Large%20V%5BAuthor%5D&cauthor=true&cauthor_uid=9399946
http://www.ncbi.nlm.nih.gov/pubmed?term=Hellstr%C3%B6m%20L%5BAuthor%5D&cauthor=true&cauthor_uid=10205587
http://www.ncbi.nlm.nih.gov/pubmed?term=Mori%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10222249
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim-Motoyama%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10222249
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ʯʘʩʪʦʪʘ Glu/Glu-ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ ʚ ʯʦʣʦʚʽʢʽʚ ʟ ʦʞʠʨʽʥʥʷʤ, ʥʽʞ ʫ 

ʞʽʥʦʢ ʟ ʦʞʠʨʽʥʥʷʤ (ʨ = 0,04) [191].  

ʋʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʛʦʤʦʛʝʥʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʧʦʣʽʤʦʨʬʽʟʤ-ʟʘʣʝʞʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚ ʦʜʥʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʙʫʪʠ ʚʽʜʩʫʪʥʽʤʠ ʚ ʽʥʰʦʤʫ, 

ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʘʢʠʭ ʧʘʪʦʣʦʛʽʡ, ʷʢ ɸɻ ʪʘ ʦʞʠʨʽʥʥʷ. 

 

1.5 ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ                        

ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

 ɹɸ ï ʮʝ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʴʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʧʨʠ 

ʥʝʝʬʝʢʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʷʢʦʛʦ ʟʥʠʞʫʶʪʴʩʷ ʷʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ [133, 134]. ʑʦʨʽʯʥʦ ʚ ʩʚʽʪʽ ʨʝʻʩʪʨʫʻʪʴʩʷ ʜʦ 120 ʪʠʩ. ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [155]. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʤʧʪʦʤʽʚ) ɹɸ ʜʦʩʷʛʘʻʪʴʩʷ 

ʤʝʥʝh ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʘʢʪʠʚʥʽʩʪʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʥʘ ʬʦʥʽ ʥʝʜʦʩʪʘʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ɹɸ [116]. 

ʆʜʥʠʤ ʽʟ ʧʨʝʧʘʨʘʪʽʚ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ɹɸ ʻ ɹɸʊɼ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʨʘʞʝʥʦʶ ʙʨʦʥʭʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʥʝʙʘʞʘʥʠʭ ʧʦʙʽʯʥʠʭ ʷʚʠʱ ʧʨʠ ʾʭ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ [198].  

ʇʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ ɹɸʊɼ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ (ʜʝʩʝʥʩʠʪʠʟʘʮʽʾ) ʜʦ ʥʠʭ. ʎʝ ʧʦʷʩʥʶʻ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʽ ʚʠʤʘʛʘʻ ʦʙʤʝʞʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ɓ2-ʘʛʦʥʽʩʪʽʚ [32]. 

H. J. van der Woude et al. (2001) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘ ʪʣʽ ʨʝʛʫʣʷʨʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʚʦʨʠʤʠ ʥʘ ɹɸ ʩʘʣʴʙʫʪʘʤʦʣʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʙʨʦʥʭʦʣʽʪʠʯʥʦʾ ʜʽʾ [80]. ɼʝʩʝʥʩʠʪʠʟʘʮʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʨʠʚʘʣʦ, ʚʧʨʦʜʦʚʞ 

ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ ʘʙʦ ʪʠʞʥʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʘʭʽʬʽʣʘʢʩʽʾ, ʱʦ ʚʠʥʠʢʘʻ ʜʫʞʝ 

ʰʚʠʜʢʦ ʡ ʥʝ ʧʦʚô̫ ʟʘʥʘ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʨʝʮʝʧʪʦʨʽʚ. ʎʝ ʧʦʷʩʥʶʻ 
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ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʽ ʚʠʤʘʛʘʻ ʦʙʤʝʞʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɓ2-ʘʛʦʥʽʩʪʽʚ [46, 196, 202]. 

ʌʘʨʤʘʢʦʛʝʥʦʤʽʢʘ ʧʨʦʧʦʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʘʨʩʴʢʦʛʦ 

ʟʘʩʦʙʫ ʪʘ/ʘʙʦ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʘʤ [138, 151, 154, 156]. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʧʝʚʥʫ ʨʦʣʴ ʫ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ɓ2-ʘʛʦʥʽʩʪʠ ʽ ʨʦʟʚʠʪʦʢ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʾʭ ʙʨʦʥʭʦʜʠʣʘʪʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ 

ʧʦʚô̫ ʟʫʶʪʴ ʽʟ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʽʚ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ɯʩʪʦʪʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ɹɸ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʟʤʽʥʘ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʘ ʩʘʤʝ ʧʦʣʽʤʦʨʬʽʟʤ Arg16Gly ʪʘ 

Gln27Glu [23, 71, 83, 91, 132, 218, 225]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʚʦʨʽ, ʛʦʤʦʟʠʛʦʪʥʽ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ, ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɓ2-ʘʛʦʥʽʩʪʽʚ 

ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ [140].  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʩʦʮʽʘʮʽʾ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʽʢʫʚʘʥʥʷ ɹɸ ʚ ʧʨʘʮʽ Fuso L. ʝt al. (2013) ʧʦʢʘʟʘʣʦ, 

ʱʦ ʧʘʮʽʻʥʪʠ, ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ, ʤʘʣʠ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʆʌɺ1  ʧʦʨʽʚʥʷʥʦ 

ʟ ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ, ʘ ʚ ʥʦʩʽʾʚ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ, ʥʘʚʧʘʢʠ, 

ʨʽʚʝʥʴ ʆʌɺ1 ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ ʬʦʥʽ ʧʦʢʨʘʱʘʥʥʷ ʩʘʤʦʧʦʯʫʪʪʷ ʧʽʩʣʷ 

ʤʦʥʦʪʝʨʘʧʽʾ ʬʦʨʤʦʪʝʨʦʣʦʤ ʫʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ (ʨ > 0,05) [159]. ɺ ʽʥʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʭʚʦʨʽ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ Gln27Gln-ʛʝʥʦʪʠʧʫ, ʢʨʘʱʝ 

ʨʝʘʛʫʚʘʣʠ ʥʘ ʢʦʤʙʽʥʘʮʽʶ ʽʂʉ ʽʟ ɹɸʊɼ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʩʽʾʚ                        

Glu27Glu-ʛʝʥʦʪʠʧʫ [161]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ Lipworth B. J. et al. (1999) ʧʦʢʘʟʘʣʠ, ʱʦ 

ʙʨʦʥʭʦʧʨʦʪʝʢʪʠʚʥʘ ʜʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ɹɸʊɼ ʪʘ ɹɸʂɼ ʥʝʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ [225]. ɼʦʩʣʽʜʞʝʥʥʷ Isaza C. et al. (2012) ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʣʠ ʟʚôʷʟʢʫ 

ʤʽʞ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Lipworth%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=10029561
http://www.ncbi.nlm.nih.gov/pubmed/?term=Isaza%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22328447
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ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʙʘʟʠʩʥʝ ʣʽʢʫʚʘʥʥʷ, ʟʤʽʥʘʤʠ ʆʌɺ1 [226]. ʅʽʷʢʦʛʦ ʟʚôʷʟʢʫ ʥʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʫ ʜʦʩʣʽʜʞʝʥʥʽ Martinez F. D. et al. (2007) ʤʽʞ               

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ADRB2 ʪʘ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʬʦʨʤʦʪʝʨʦʣ [50]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Park H. W. et al. (2009) ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʨʘʱʘ  

ʚʽʜʧʦʚʽʜʴ ʥʘ 18 ʤʢʛ ʪʽʦʪʨʦʧʽ ʁʙʨʦʤʽʜʫ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ 

ʥʘʷʚʥʦʩʪʽ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                       

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [38]. 

Bateman E. D. et al. (2011) ʜʦʚʝʣʠ, ʱʦ ʪʽʦʪʨʦʧʽ ʁ ʙʨʦʤʽʜ ʤʦʞʝ ʙʫʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ɹɸʊɼ ʫ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʽʩʪʦʪʥʦ 

ʧʦʣʽʧʰʫʻ ʬʫʥʢʮʽʶ ʣʝʛʝʥʴ ʧʦʨʽʚʥʷʥʦ ʟ ʧʣʘʮʝʙʦ ʫ ʭʚʦʨʠʭ ʽʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ 

ʧʝʨʝʙʽʛʦʤ ɹɸ [201]. 

ʄʫʪʘʮʽʾ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 27-ʤʫ ʧʦʣʦʞʝʥʥʽ 

ʦʙʫʤʦʚʣʶʶʪʴ ʙʽʣʴʰ ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ ɹɸ, ʟʥʠʞʫʶʯʠ ʪʝʨʘʧʝʚʪʠʯʥʫ ʚʽʜʧʦʚʽʜʴ 

ʪʘ ʧʨʠʩʢʦʨʶʶʯʠ ʧʨʦʮʝʩʠ ʜʝʩʝʥʩʠʪʠʟʘʮʽʾ ʨʝʮʝʧʪʦʨʽʚ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ                  

ɓ2-ʘʛʦʥʽʩʪʽʚ [92, 117, 140]. ɼʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʋʢʨʘʾʥʽ ʥʝ 

ʧʨʦʚʦʜʠʣʠ, ʪʦʤʫ ʘʢʪʫʣʴʥʠʤ ʪʘ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 2.1 ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 195 ʭʚʦʨʠʭ ʥʘ ɹɸ (ʦʩʥʦʚʥʘ ʛʨʫʧʘ), ʷʢʽ 

ʧʨʦʭʦʜʠʣʠ ʦʙʩʪʝʞʝʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʚ ʂʦʤʫʥʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʫ ʧʝʨʽʦʜ 2012ï2013 ʨʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʭʚʘʣʝʥʦ ʂʦʤʽʩʽʻʶ ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ ʄʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʉʫʤʩɹʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʧʘʮʽʻʥʪʽʚ ʟʘ ʫʤʦʚʠ 

ʧʽʜʧʠʩʘʥʥʷ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ ʟ ʤʝʪʦʶ ʪʘ ʦʙʩʷʛʦʤ ʟʘʧʣʘʥʦʚʘʥʠʭ ʦʙʩʪʝʞʝʥʴ, 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʠʤ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ.  

ʂʨʠʪʝʨʽʾ ʚʭʦʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

¶ ʚʽʢ 21 ʨʽʢ ʽ ʩʪʘʨʰʽ; 

¶ ʥʘʷʚʥʽʩʪʴ ʜʽʘʛʥʦʟʫ ʧʝʨʩʠʩʪʫʚʘʣʴʥʦʾ ɹɸ; 

¶ ʥʘʷʚʥʽʩʪʴ ʟʛʦʜʠ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ: 

¶ ʥʘʷʚʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʘ ʪʷʞʢʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ: ʪʫʙʝʨʢʫʣʴʦʟʫ 

ʣʝʛʝʥʴ, ʦʥʢʦʧʘʪʦʣʦʛʽʾ, ʘʣʢʦʛʦʣʴʥʦʾ ʪʘ/ʘʙʦ ʥʘʨʢʦʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, 

ʉʅɯɼʫ, ʘ ʪʘʢʦʞ ʜʝʢʦʤʧʝʥʩʦʚʘʥʦʾ ʩʝʨʮʝʚʦʾ, ʧʝʯʽʥʢʦʚʦʾ, ʥʠʨʢʦʚʦʾ 

ʪʘ ʽʥ. ʥʝʜʦʩʪʘʪʥʦʩʪʽ;  

¶ ʧʝʨʽʦʜ ʚʘʛʽʪʥʦʩʪʽ ʯʠ ʣʘʢʪʘʮʽʾ; 

¶ ʧʦʩʪʽʡʥʝ ʧʨʠʡʤʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʂʉ;  

¶ ʚ̔ ʜʤʦʚʘ ʧʘʮʽʻʥʪʘ ʚʽʜ ʫʯʘʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ; 

¶ ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ; 

¶ ʩʠʩʪʝʤʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ; 

¶ ʛʦʩʪʨʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʠʭ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ; 

¶ ʛʦʩʪʨʽ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʚ ʘʥʘʤʥʝʟʽ. 
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ɼʽʘʛʥʦʩʪʠʢʫ ʽ ʣʽʢʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ GINA 

(2013) ʪʘ ʟʛʽʜʥʦ ʟ ʅʘʢʘʟʘʤʠ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 128 ʚʽʜ 19.03.2007 ʨʦʢʫ ʪʘ 

 ̄868 ʚʽʜ 08.10.2013 ʨʦʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʤʥʝʟʫ, ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥ ɹ(ʢʦʤʧôʁ ʪʝʨʥʘ 

ʩʧʽʨʦʛʨʘʬʽʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ). 

ɻʨʫʧʫ ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʣʠ 95 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ 

ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʙʘʟʽ  ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʉʫʤʩʴʢʘ ʤʽʩʴʢʘ 

ʢʣʽʥʽʯʥʘ ʧʦʣʽʢʣʽʥʽʢʘ ˉ 3è. ʆʙʩʪʝʞʝʥʘ ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʘʣʘ ʪʘʢʠʤ 

ʢʨʠʪʝʨʽʷʤ: ʚʽʜʩʫʪʥʦʩʪ̔ ʚ ʘʥʘʤʥʝʟʽ ʩʠʤʧʪʦʤʽʚ ɹɸ ʯʠ ʽʥʰʦʛʦ ʣʝʛʝʥʝʚʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʠʤʧʪʦʤʽʚ ʘʣʝʨʛʽʾ ʡ ʘʪʦʧʽʾ, ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʩʧʽʨʠʥʫ, 

ʚʽʜʩʫʪʥʦʩʪ̔ ʚ ʙʣʠʟʴʢʠʭ ʨʦʜʠʯʽʚ ɹɸ ʪʘ ʘʪʦʧʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʪʘʢ̔ ʧʦʢʘʟʥʠʢʠ: 

ʚʽʢ, ʩʪʘʪʴ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʜʘʥʽ, ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʙʩʷʛ ʙʘʟʠʩʥʦʾ 

ʪʝʨʘʧʽʾ. 

ɹʫʣʦ 102 ʧʘʮʽʻʥʪʠ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ, 62 ʧʘʮʽʻʥʪʠ ʟ ʧʝʨʝʙʽʛʦʤ 

ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ʪʘ 31 ʧʘʮʽʻʥʪ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ. 

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʙʫʣʦ 129 ʞʽʥʦʢ (66,2 %) ʪʘ 66 ʯʦʣʦʚʽʢʽʚ 

(33,8 %) (ʨʠʩ. 2.1). 

 

ʈʠʩ. 2.1 ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘ ʩʪʘʪʪʶ 

66,2 %

33,8 %

ɾʽʥʢʠʏʦʣʦʚʽʢʠ
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ʋ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʙʫʣʦ 45 ʞʽʥʦʢ (47,4 %) ʪʘ 50 ʯʦʣʦʚʽʢʽʚ (52,6 %)      

(ʨʠʩ. 2.2). 

 

ʈʠʩ. 2.2 ʈʦʟʧʦʜʽʣ ʦʩʽʙ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʪʪʶ 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʪʘʥʦʚʠʚ (45,8 Ñ 1,18) ʨʦʢʫ, ʘ ʦʩʽʙ ʛʨʫʧʠ 

ʢʦʥʪʨʦʣʶ ï (44,9 Ñ 1,51) ʨʦʢʫ. ɺʽʢ ʦʙʩʪʝʞʝʥʠʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.3.  

 

 

ʈʠʩ. 2.3 ɺʽʢ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʪʘ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ 

ʘʩʪʤʫ 

47,4 %

52,6 %

ɾʽʥʢʠʏʦʣʦʚʽʢʠ

37

38

39

40

41

42

43

44

45

46

47

ʂʦʥʪʨʦʣʴ ʍʚʦʨʽ ʥʘ ɹɸ
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ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 15 (min 4 ï max 25) ʨʦʢʽʚ. 

ʇʨʠʯʦʤʫ 60 ʧʘʮʽʻʥʪʽʚ (30,8 %) ʤʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʝʥʰʝ ʥʽʞ 10 

ʨʦʢʽʚ, 70 (35,9 %) ï ʚʽʜ 10 ʜʦ 20 ʨʦʢʽʚ, ʘ 65 ʧʘʮʽʻʥʪʽʚ (33,3 %) ʭʚʦʨʽʣʠ ʥʘ ɹɸ 

ʙʽʣʴʰʝ ʥʽʞ 20 ʨʦʢʽʚ (ʨʠʩ. 2.4). 

 

ʈʠʩ. 2.4 ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ 

ɸʥʘʣʽʟ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ɹɸ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ 102 (52,3 %) ʦʙʩʪʝʞʝʥʠʭ 

ʭʚʦʨʠʭ ʙʫʚ ʣʝʛʢʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫ 62 (31,8 %) ʭʚʦʨʠʭ ï ʧʝʨʝʙʽʛ 

ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ʪʘ ʚ 31 (15,9 %) ï ʪʷʞʢʠʡ (ʨʠʩ. 2.5). 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ Asthma Control 

Questionnaire-5 (ACQ-5), ʚʠʷʚʣʝʥʦ, ʱʦ 67 ʧʘʮʽʻʥʪʽʚ (34,4 %) ʤʘʣʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ, 97 (49,7 %) ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ, ʪʘ 

31 (15,9 %) ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ (ʨʠʩ. 2.6). 

ʇʨʦʚʝʜʝʥʝ ʚʠʚʯʝʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʚ 110 ʧʘʮʽʻʥʪʽʚ (56,4 %) ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ, ʫ 

26 (13,3 %) ï ʥʘʜʣʠʰʢʦʚʘ, ʫ 59 (30,3 %) ï ʦʞʠʨʽʥʥʷ.  

 

30,8 %

35,9 %

33,3%

ʜʦ 10 ʨʦʢʽʚ10 - 20 ʨʦʢʽʚʙʽʣʴʰʝ 20 ʨʦʢʽʚ



54 

 

 

 
 

 

ʈʠʩ. 2.5 ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ 

 

        

ʈʠʩ. 2.6 ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ 

 

52,3 %
31,8 %

15,9 %

ʣʝʛʢʠʡ ʧʝʨʝʙʽʛʧʝʨʝʙʽʛ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽʪʷʞʢʠʡ ʧʝʨʝʙʽʛ

34,4 %

49,7 %

15,9 %

ʢʦʥʪʨʦʣʴʦʚʘʥʘ ɹɸ

ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ɹɸ

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ɹɸ
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ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ 26,7 % 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʘʨʪʝʨʽʘʣʴʥʫ ʛʽʧʝʨʪʝʥʟʽʶ; ʫ 21,3 % ī ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʫ 

ʨʝʬʣʶʢʩʥʫ ʭʚʦʨʦʙʫ, 10,8 % ī ʞʦʚʯʥʦʢʘʤô̫ ʥʫ ʭʚʦʨʦʙʫ ʪʘ 37,6 % ī 

ʛʘʩʪʨʦʜʫʦʜʝʥʽʪ.  

ʋʩʽ ʭʚʦʨʽ ʟʘ ʧʦʪʨʝʙʠ ʦʪʨʠʤʫʚʘʣʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ (ʽʂʉ, ɹɸʊɼ) ʪʘ 

ɹɸʂɼ. ɿʘʣʝʞʥʦ ʚʽʜ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ɯ ʛʨʫʧʘ ï 164 ʧʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ, ɯɯ ʛʨʫʧʘ ï 

31 ʧʘʮʽʻʥʪ ī ʩʝʨʝʜʥʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʙʫʜʝʩʦʥʽʜ. 

ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ  

ʆʌɺ1. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʘʮʽʻʥʪʘʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ            

(< 400 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ɹɸʊɼ, ʜʦʟʫ ʽʂʉ ʧʽʜʚʠʱʫʚʘʣʠ ʜʦ ʩʝʨʝʜʥʴʦʾ (400ï

800 ʤʢʛ ʥʘ ʜʦʙʫ), ʘ ʪʠʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʝʜʥʶ ʜʦʟʫ, ʧʽʜʚʠʱʫʚʘʣʠ ʜʦ 

ʚʠʩʦʢʦʾ (> 800 ʤʢʛ ʥʘ ʜʦʙʫ). ʎʝ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ. 

ʇʽʩʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʦʥʪʨʦʣʶ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 71 ʭʚʦʨʦʛʦ ʟ ʯʘʩʪʢʦʚʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ. ʇʘʮʽʻʥʪʽʚ ʧʦʜʽʣʠʣʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ, ʜʦ ʛʨʫʧʠ ɸ ʫʚʽʡʰʣʠ 35 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦ ʽʂʉ ʪʘ ɹɸʊɼ ʜʦʜʘʚʘʣʠ 

ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʜʚʽʯʽ ʥʘ ʜʦʙʫ, ʜʦ ʛʨʫʧʠ ɹ ï 36 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦʜʘʚʘʣʠ 

ʪʽʦʪʨʦʧʽ ʁʙʨʦʤʽʜ ï 18 ʤʢʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 

4 ʪʠʞʥʽ. 

 

2.1 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʆʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʧʝʨʝʜʙʘʯʘʣʦ ʪʘʢʽ ʝʪʘʧʠ: 

1. ʆʧʠʪʫʚʘʥʥʷ ʭʚʦʨʦʛʦ (ʟʙʠʨʘʥʥʷ ʩʢʘʨʛ, ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ), ʧʨʦʚʝʜʝʥʥʷ 

ʬʽʟʠʢʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ, ʚʠʤʽʨʶʚʘʥʥʷ ʦʬʽʩʥʦʛʦ ɸʊ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

2. ʇʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ 

ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʢʨʦʚʽ ʪʘ ʣʽʧʽʜʥʦʛʦ ʩʧʝʢʪʨʘ. 

3. ʇʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʩʧʽʨʦʛʨʘʬʽʷ, 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. 
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4. ʇʨʦʚʝʜʝʥʥʷ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʟ ʧʦʜʘʣʴʰʠʤ 

ʘʥʘʣʽʟʦʤ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ɸʊ ʧʨʦʚʦʜʠʣʠ ʢʦʤʧʣʝʢʩʥʦ ʥʘ ʦʙʦʭ ʨʫʢʘʭ ʥʝ ʤʝʥʰʝ 

ʥʽʞ ʪʨʠʯʽ ʟ ʧʝʨʝʨʚʘʤʠ 5 ʭʚʠʣʠʥ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ 

ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ɸʊ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʦʙʩʪʝʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʟʨʦʩʪʫ 

ʪʘ ɯʄʊ ʫ ʢʛ/ʤ2. ɯʄʊ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ ʂʝʪʣʝ: ʤʘʩʘ ʪʽʣʘ (ʢʛ)/ 

ʟʨʽʩʪ (ʤ2). ɯʄʊ ʚʽʜ 18 ʜʦ 24,9 ʢʛ/ʤ2 ʨʦʟʮʽʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 

ɺʆʆɿ ʷʢ ʅʄʊ, ʚʽʜ 25 ʜʦ 29,9 ʢʛ/ʤ2 ï ʷʢ ɿʄʊ, ʘ ʚʠʱʠʡ ʥʽʞ 30 ʢʛ/ʤ2  ï ʷʢ 

ʦʞʠʨʽʥʥʷ. 

ʌʫʥʢʮʽʶ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ ʚʠʚʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ çʂʘʨʜʽʦʧʣʶʩè (ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʘ) ʫ ʨʘʥʢʦʚʽ ʛʦʜʠʥʠ ʘʙʦ ʧʽʩʣʷ               

30-ʭʚʠʣʠʥʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʧʝʨʝʜ ʜʦʩʣʽʜʞʝʥʥʷʤ. ɼʘʥʽ ʦʮʽʥʶʚʘʣʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ  ̔ʪʝʤʧʝʨʘʪʫʨʠ 

ʜʦʚʢʽʣʣʷ. ɺʠʟʥʘʯʘʣʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʝʥʪʠʣʷʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ ʣʝʛʝʥʴ ʪʘ ʙʨʦʥʭʽʘʣʴʥʫ ʧʨʦʭʽʜʥʽʩʪʴ: ʞʠʪʪʻʚʫ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ, ʦʙôʻʤ 

ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ ʧʝʨʰʫ ʩʝʢʫʥʜʫ, ʬʦʨʩʦʚʘʥʫ ʞʠʪʪʻʚʫ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ, ʧʽʢʦʚʫ ʰʚʠʜʢʽʩʪʴ ʚʠʜʠʭʫ. ʋ ʢʦʤʧôʶʪʝʨʥʽʡ 

ʧʨʦʛʨʘʤʽ, ʟʘʢʣʘʜʝʥʽʡ ʫ çʂʘʨʜʽʦʧʣʶʩè, ʧʝʨʝʜʙʘʯʝʥʝ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ 

ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʠʯʥʠʭ ʽ ʥʘʣʝʞʥʠʭ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ ʌɿɼ, ʷʢʽ ʦʮʽʥʶʚʘʣʠ 

ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʫʯʝʥʠʭ. ʅʘʷʚʥʽʩʪʴ ʟʚʦʨʦʪʥʦʩʪʽ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʨʦʥʭʦʤʦʪʦʨʥʦʛʦ ʪʝʩʪʫ ʽʟ 

ɹɸʂɼ ï ʩʘʣʴʙʫʪʘʤʦʣʦʤ (400 ʤʢʛ), ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʣʠ ʯʝʨʝʟ 15 ʭʚʠʣʠʥ 

ʧʽʩʣʷ ʽʥʛʘʣʷʮʽʾ ʧʨʝʧʘʨʘʪʫ. 

ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ɹɸ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ Asthma 

Control Questionnaire-5 (ACQ-5). ʈʦʟʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʽʡ ʙʘʣ, ʧʦʜʽʣʠʚʰʠ 

ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʙʘʣʽʚ ʥʘ 5. ɯʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʪʘʢʠʤ 

ʯʠʥʦʤ:  
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< 0,75 ï ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ; 

0,75ï1,5 ï ʯʘʩʪʢʦʚʠʡ ʢʦʥʪʨʦʣʴ; 

> 1,5 ï ʢʦʥʪʨʦʣʴ ʥʘʜ ʘʩʪʤʦʶ ʚʽʜʩʫʪʥʽʡ. 

ʆʧʠʪʫʚʘʣʴʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʟʘʧʠʪʘʥʴ: 

¶ ʋ ʩʝʨʝʜʥʴʦʤʫ ʷʢ ʯʘʩʪʦ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʪʠʞʥʷ ɺʠ 

ʧʨʦʢʠʜʘʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʩʠʤʧʪʦʤʽʚ ʘʩʪʤʠ: 

0 ī ʥʝ ʧʨʦʢʠʜʘʚʩʷ; 

1 ī ʜʫʞʝ ʨʽʜʢʦ; 

2 ï ʨʽʜʢʦ; 

3 ī ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ; 

4 ī ʙʘʛʘʪʦ ʨʘʟʽʚ; 

5 ī ʜʫʞʝ ʙʘʛʘʪʦ ʨʘʟʽʚ; 

6 ī ʥʝ ʤʽʛ ʩʧʘʪʠ ʯʝʨʝʟ ʘʩʪʤʫ? 

¶ ʋ ʩʝʨʝʜʥʴʦʤʫ ʥʘʩʢʽʣʴʢʠ ʪʷʞʢʠʤʠ ʙʫʪʠ ʩʠʤʧʪʦʤʠ ʘʩʪʤʠ, ʢʦʣʠ ɺʠ 

ʧʨʦʢʠʜʘʣʠʩʷ ʚʨʘʥʮʽ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʪʠʞʥʷ: 

0 ī ʩʠʤʧʪʦʤʽʚ ʥʝ ʙʫʣʦ; 

1 ī ʜʫʞʝ ʩʣʘʙʢʽ ʩʠʤʧʪʦʤʠ; 

2 ī ʩʣʘʙʢʽ ʩʠʤʧʪʦʤʠ; 

3 ī ʧʦʤʽʨʥʽ ʩʠʤʧʪʦʤʠ; 

4 ī ʜʦʩʠʪʴ ʩʠʣʴʥʽ ʩʠʤʧʪʦʤʠ; 

5 ī ʩʠʣʴʥʽ ʩʠʤʧʪʦʤʠ; 

6 ï ʜʫʞʝ?  

¶ ʋ ʮʽʣʦʤʫ ʥʘʩʢʽʣʴʢʠ ɺʠ ʙʫʣʠ ʦʙʤʝʞʝʥʽ ʚ ʩʚʦʾʭ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ 

ʧʦʚʩʷʢʜʝʥʥʠʭ ʟʘʥʷʪʪʷʭ: 

0 ī ʟʦʚʩʽʤ ʥʝ ʦʙʤʝʞʝʥʠʡ; 

1 ī ʪʨʦʭʠ ʦʙʤʝʞʝʥʠʡ; 

2 ī ʥʝʟʥʘʯʥʦ ʦʙʤʝʞʝʥʠʡ; 

3 ī ʧʦʤʽʨʥʦ ʦʙʤʝʞʝʥʠʡ; 
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4 ī ʟʥʘʯʥʦ ʦʙʤʝʞʝʥʠʡ; 

5 ī ʜʫʞʝ ʦʙʤʝʞʝʥʠʡ; 

6 ī ʧʦʚʥʽʩʪʶ ʦʙʤʝʞʝʥʠʡ? 

¶ ʋ ʮʽʣʦʤʫ ʯʠ ʙʫʣʘ ʫ ɺʘʩ ʟʘʜʠʰʢʘ ʯʝʨʝʟ ʘʩʪʤʫ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ 

ʪʠʞʥʷ: 

0 ī ʟʘʜʠʰʢʠ ʥʝ ʙʫʣʦ; 

1 ī ʜʫʞʝ ʥʝʚʝʣʠʢʘ ʟʘʜʠʰʢʘ; 

2 ī ʥʝʚʝʣʠʢʘ ʟʘʜʠʰʢʘ; 

3 ī ʧʦʤʽʨʥʘ ʟʘʜʠʰʢʘ; 

4 ī ʜʦʩʠʪʴ ʩʠʣʴʥʘ ʟʘʜʠʰʢʘ; 

5 ī ʩʠʣʴʥʘ ʟʘʜʠʰʢʘ; 

6 ī ʜʫʞʝ ʩʠʣʴʥʘ ʟʘʜʠʰʢʘ? 

¶ ʋ ʮʽʣʦʤʫ ʷʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʪʠʞʥʷ ʫ ɺʘʩ 

ʙʫʣʠ ʭʨʠʧʠ ʚ ʛʨʫʜʷʭ: 

0 ī ʭʨʠʧʽʚ ʥʝ ʙʫʣʦ; 

1 ī ʜʫʞʝ ʨʽʜʢʦ; 

2 ï ʨʽʜʢʦ; 

3 ï ʽʥʦʜʽ; 

4 ī ʟʥʘʯʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ; 

5 ī ʧʝʨʝʚʘʞʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ; 

6 ī ʫʚʝʩʴ ʯʘʩ? 

 

2.3 ɺʠʟʥʘʯʝʥʥʷ ʘʣʝʣʴʥʦʛʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɺʝʥʦʟʥʫ ʢʨʦʚ ʫ ʭʚʦʨʠʭ ɹɸ ʪʘ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʥʘʙʠʨʘʣʠ ʚ 

ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʫ ʤʦʥʦʚʝʪʠ ʦʙôʻʤʦʤ 2,7 ʤʣ ʽʟ ʢʘʣʽʻʚʦʶ ʩʽʣʣʶ 

ʝʪʠʣʝʥʜʽʘʤʽʥʪʝʪʨʘʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (11,7 ʤʄ) ʷʢ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ (çSarstedtè, 

ʅʽʤʝʯʯʠʥʘ), ʟʘʤʦʨʦʞʫʚʘʣʠ ʪʘ ʟʙʝʨʽʛʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ï20 ʉ̄.  
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ɼʅʂ ʚʠʜʽʣʷʣʠ ʟ ʥʝʨʦʟʚʝʜʝʥʦʾ ʢʨʦʚʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʽʚ DIAtom 

DNA Prep 100 (çIsogeneè, ʈʦʩʽʷ). ɿʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʟʫʚʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʫ ʟ ʛʫʘʥʽʜʠʥʽʟʦʮʽʦʥʘʪʦʤ, ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ 

ʣʽʟʠʩʫ ʢʣʽʪʠʥ, ʩʦʣʶʙʽʣʽʟʘʮʽʾ ʢʣʽʪʠʥʥʦʛʦ ʜʝʙʨʠʩʫ, ʘ ʪʘʢʦʞ ʜʝʥʘʪʫʨʘʮʽʾ 

ʢʣʽʪʠʥʥʠʭ ʥʫʢʣʝʘʟ. ɯʟ ʥʘʷʚʥʽʩʪʶ ʣʽʟʫʚʘʣʴʥʦʛʦ ʨʝʘʛʝʥʪʫ ɼʅʂ ʘʢʪʠʚʥʦ 

ʩʦʨʙʫʻʪʴʩʷ ʥʘ NucleoSÊ-ʩʦʨʙʝʥʪʽ, ʧʦʪʽʤ ʣʝʛʢʦ ʚʽʜʤʠʚʘʻʪʴʩʷ ʚʽʜ ʙʽʣʢʽʚ ʪʘ 

ʩʦʣʝʡ ʩʧʠʨʪʦʚʠʤ ʨʦʟʯʠʥʦʤ. ɿʛʦʜʦʤ ɼʅʂ ʝʢʩʪʨʘʛʫʶʪʴ ʽʟ ʩʦʨʙʝʥʪʫ ʪʘ 

ʧʝʨʝʥʦʩʷʪʴ ʫ ʩʪʝʨʠʣʴʥʽ ʚʽʣʴʥʽ ʚʽʜ ɼʅʂ ʪʘ ʈʅʂ ʤʽʢʨʦʧʨʦʙʽʨʢʠ. ʆʪʨʠʤʘʥʫ 

ɼʅʂ ʤʦʞʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʽʤʝʨʘʟʥʦʾ 

ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ. ʅʘʙʽʨ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʽʟ ʩʚʽʞʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʫ ɼʅʂ (40ï50 ʪʠʩʷʯ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ ʚʠʩʦʢʦʾ 

ʯʠʩʪʦʪʠ (OD260/280 ʥʤ 1,6ï2,0)). ɺʠʭʽʜ ʯʠʩʪʦʾ ɼʅʂ ʟ ̔ 100 ʤʢʣ ʥʝʨʦʟʚʝʜʝʥʦʾ 

ʢʨʦʚʽ ʩʪʘʥʦʚʠʪʴ 3ï5 ʤʢʛ. ʋ ʧʨʦʮʝʩʽ ʚʠʜʽʣʝʥʥʷ ɼʅʂ ʤʠ ʜʦʜʝʨʞʫʚʘʣʠʩʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʥʘʚʝʜʝʥʠʭ ʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʥʘʙʦʨʽ, ʪʘ ʧʨʦʚʦʜʠʣʠ ʤʘʥʽʧʫʣʷʮʽʾ 

ʟʛʽʜʥʦ ʟ ʪʘʢʠʤ ʧʨʦʪʦʢʦʣʦʤ: 

1. ʋ ʧʨʦʙʽʨʢʫ ʦʙôʻʤʦʤ 1,5 ʤʣ ʚʥʦʩʠʣʠ 100 ʤʢʣ ʥʝʨʦʟʚʝʜʝʥʦʾ ʚʝʥʦʟʥʦʾ 

ʢʨʦʚʽ ʪʘ ʜʦʜʘʚʘʣʠ 400 ʤʢʣ ʣʽʟʫʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. ʇʝʨʝʤʽʰʫʚʘʣʠ ʚʤʽʩʪ 

ʧʨʦʙʽʨʦʢ ʦʙʝʨʪʘʥʥʷʤ 10 ʨʘʟʽʚ. 

2. ʊʝʨʤʦʩʪʘʪʫʚʘʣʠ ʩʫʤʽʰ 5 ʭʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 65 ʉ̄. 

3. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʚʧʨʦʜʦʚʞ 10 ʩ ʧʨʠ 5 000 ʦʙ/ʭʚ ʪʘ ʜʦʜʘʚʘʣʠ 

20 ʤʢʣ ʨʝʪʝʣʴʥʦ ʟʙʦʚʪʘʥʦ ʾʥʘ ʚʦʨʪʝʢʩʽ ʩʫʩʧʝʥʟʽ ʾʩʦʨʙʝʥʪʫ NucleoSÊ. 

4. ʇʝʨʝʤʽʰʫʚʘʣʠ ʧʨʦʙʠ ʚʧʨʦʜʦʚʞ 10 ʭʚʠʣʠʥ. 

5. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʚʧʨʦʜʦʚʞ 10 ʩ ʧʨʠ 5 000 ʦʙ/ʭʚ ʪʘ ʚʠʜʘʣʷʣʠ 

ʩʫʧʝʨʥʘʪʘʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʤʧʠ, ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʦʩʘʜʫ ʩʦʨʙʝʥʪʫ. 

6. ɼʦʜʘʚʘʣʠ 200 ʤʢʣ ʣʽʟʫʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ, ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ 

ʚʦʨʪʝʢʩʽ ʜʦ ʛʦʤʦʛʝʥʥʦʛʦ ʩʪʘʥʫ. 

7. ɼʦʜʘʚʘʣʠ 1 ʤʣ ʩʦʣʴʦʚʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʦʙʽʨʢʠ 10 ʨʘʟʽʚ. 
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8. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʚʧʨʦʜʦʚʞ 10 ʩ ʧʨʠ 5 000 ʦʙ/ʭʚ ʪʘ ʚʠʜʘʣʷʣʠ 

ʩʫʧʝʨʥʘʪʘʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʤʧʠ, ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʦʩʘʜʫ ʩʦʨʙʝʥʪʫ ʟ ɼʅʂ. 

9. ɼʦʜʘʚʘʣʠ 1 ʤʣ ʩʦʣʴʦʚʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʥʘ 

ʚʦʨʪʝʢʩʽ ʜʦ ʛʦʤʦʛʝʥʥʦʛʦ ʩʪʘʥʫ. 

10. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʙʽʨʢʠ ʚʧʨʦʜʦʚʞ 10 ʩ ʧʨʠ 5 000 ʦʙ/ʭʚ ʪʘ 

ʚʠʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʤʧʠ, ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʦʩʘʜʫ ʩʦʨʙʝʥʪʫ ʟ 

ɼʅʂ. 

11. ʇʦʚʪʦʨʥʦ ʚʠʢʦʥʫʚʘʣʠ ʧʦʣʦʞʝʥʥ ̫9 ʪʘ 10 ʧʨʦʪʦʢʦʣʫ. 

12. ɺʠʩʫʰʫʚʘʣʠ ʦʩʘʜ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 65 ʉ̄ ʚʧʨʦʜʦʚʞ 5 ʭʚ. 

13. ɼʦʜʘʚʘʣʠ ʜʦ ʧʨʦʙʽʨʦʢ 50 ʤʢʣ ɽʢʩʪʨʘɻʝʥʫÊ ʟʘ ʧʦʩʪʽʡʥʦʛʦ 

ʧʝʨʝʤʽʰʫʚʘʥʥ ̫ʦʩʪʘʥʥʴʦʛʦ ʨʦʟʯʠʥʫ. 

14. ʉʫʩʧʝʥʟʫʚʘʣʠ ʚʤʽʩʪ ʧʨʦʙʽʨʦʢ ʥʘ ʚʦʨʪʝʢʩʽ ʜʦ ʦʪʨʠʤʘʥʥʷ ʛʦʤʦʛʝʥʥʦʾ 

ʩʫʩʧʝʥʟʽʾ ʪʘ ʪʝʨʤʦʩʪʘʪʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 65 ʉ̄ ʚʧʨʦʜʦʚʞ 5 ʭʚ. 

15. ʉʫʩʧʝʥʟʫʚʘʣʠ ʚʤʽʩʪ ʧʨʦʙʽʨʦʢ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 1 ʭʚ ʧʨʠ 

10 000 ʦʙ/ʭʚ. 

16 ʇʝʨʝʥʦʩʠʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʜʦ ʤʽʢʨʦʧʨʦʙʽʨʦʢ ʪʘ ʟʙʝʨʽʛʘʣʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ï20 ʉ̄.  

ʇʦʣʽʤʦʨʬʽʟʤ 1-ʛʦ ʝʢʟʦʥʘ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʜʦʚʞʠʥʠ 

ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʘʤʧʣʽʬʽʢʫʚʘʣʠ ʜʽʣʷʥʢʫ ʧʨʦʤʦʪʦʨʫ 

ʟʘʟʥʘʯʝʥʦʛʦ ʛʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʠ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ: ʧʨʷʤʦʛʦ (sence) 

ï5' GACAAGCTGAGTGTGCAGGAC 3' ʽ ʟʚʦʨʦʪʥʦʛʦ (antisense)                          

5  ̀TGAAGTAGTTGGTGACCGTCTG 3'. ʇʨʘʡʤʝʨʠ ʙʫʣʦ ʩʠʥʪʝʟʦʚʘʥʦ ʬʽʨʤʦʶ 

çMetabionè (ʅʽʤʝʯʯʠʥʘ). ɼʣʷ ʘʤʧʣʽʬʽʢʘʮʽʾ ʙʨʘʣʠ 50ï100 ʥʛ ɼʅʂ ʽ ʜʦʜʘʚʘʣʠ 

ʜʦ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʠʣʘ 5 ʤʢʣ 5-ʢʨʘʪʥʦʛʦ PCR-ʙʫʬʝʨʘ, 1,5 ʤʄ ʩʫʣʴʬʘʪʫ 

ʤʘʛʥʽʶ, 200 ʤʢʄ ʩʫʤʽʰʽ ʯʦʪʠʨʴʦʭ ʥʫʢʣʝʦʪʠʜʪʨʠʬʦʩʬʘʪʽʚ, ʧʦ 15 pM ʢʦʞʥʦʛʦ 

ʟ ʧʨʘʡʤʝʨʽʚ ʽ 0,75 ʆɼ Taq-ʧʦʣʽʤʝʨʘʟʠ (çʌʝʨʤʝʥʪʘʩè, ʃʠʪʚʘ), ʦʙôʻʤ ʜʦʚʦʜʠʣʠ 

ʜʦ 25 ʤʢʣ ʜʝʽʦʥʽʟʦʚʘʥʦʶ ʚʦʜʦʶ. ʇʃʈ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʮʠʢʣʝʨʽ GeneAmp 
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ʇʎʈ System 2700 (çApplied Biosystemsè, ʉʐɸ). ɸʤʧʣʽʬʽʢʘʮʽʷ ʬʨʘʛʤʝʥʪʫ 

ʧʨʦʤʦʪʦʨʫ ʩʢʣʘʜʘʣʘʩʷ ʟ 33 ʮʠʢʣʽʚ: ʜʝʥʘʪʫʨʘʮʽʷ ï 94 Áʉ (50 ʩ), ʛʽʙʨʠʜʠʟʘʮʽʷ 

ʧʨʘʡʤʝʨʽʚ ï 64,5 Áʉ (45 ʩ) ʪʘ ʝʣʦʥʛʘʮʽʷ ï 72 Áʉ (1 ʭʚ). ʇʦʪʽʤ 6 ʤʢʣ ʧʨʦʜʫʢʪʫ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʽʥʢʫʙʫʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37 Áʉ ʫʧʨʦʜʦʚʞ 20 ʛʦʜʠʥ ʟ̔ 3 ʆɼ 

ʨʝʩʪʨʠʢʪʘʟʠ Fnu4HI (SatI) (çʌʝʨʤʝʥʪʘʩè, ʃʠʪʚʘ) ʫ ʙʫʬʝʨʽ NEBuffer4 ʪʘʢʦʛʦ 

ʩʢʣʘʜʫ: 20 ʤʄ ʪʨʠʩ-ʘʮʝʪʘʪʫ (ʨʅ 7,9), 10 ʤʄ ʘʮʝʪʘʪʫ ʤʘʛʥʽʶ, 50 ʤʄ ʘʮʝʪʘʪʫ 

ʢʘʣiʶ, 1 mM ʜʠʪʽʦʪʨʝʾʪʦʣʫ. ʗʢʱʦ ʚ 79-ʡ ʧʦʟʠʮʽʾ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʤʽʩʪʠʚʩʷ ʮʠʪʦʟʠʥ, ʘʤʧʣʽʬʽʢʘʪ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ 369 ʧʘʨ ʦʩʥʦʚ, 

ʨʦʟʱʝʧʣʶʚʘʚʩʷ ʨʝʩʪʨʠʢʪʘʟʦʶ SatI  ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʠ ï 231 ʽ 138 ʧʘʨ ʦʩʥʦʚ. ʋ 

ʨʘʟʽ ʟʘʤʽʥʠ ʮʠʪʦʟʠʥʫ ʥʘ ʛʫʘʥʽʥ ʩʘʡʪ ʨʝʩʪʨʠʢʮʽʾ ʜʣʷ SatI ʚʪʨʘʯʘʚʩʷ ʡ 

ʫʪʚʦʨʶʚʘʚʩʷ ʦʜʠʥ ʬʨʘʛʤʝʥʪ ʨʦʟʤʽʨʦʤ 369 ʧʘʨ ʦʩʥʦʚ. ɸʤʧʣʽʬʽʢʘʪʠ ʧʽʩʣʷ 

ʨʝʩʪʨʠʢʮʽʾ ʨʦʟʜʽʣʷʣʠ ʚ 2,5 % ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ, ʱʦ ʤʽʩʪʠʚ 10 ʤʢʛ/ʤʣ 

ʙʨʦʤʠʩʪʦʛʦ ʝʪʠʜʽʶ. ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ (0,13 ɸ; 200 V) ʧʨʦʚʦʜʠʣʠ 

ʚʧʨʦʜʦʚʞ 20 ʭʚ. ɺʽʟʫʘʣʽʟʘʮʽʶ ɼʅʂ ʧʽʩʣʷ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʘ (çɹʽʦʢʦʤè, ʈʦʩʽʷ) (ʨʠʩ. 2.7). 

 

ʈʠʩ. 2.7 ʈʝʟʫʣʴʪʘʪʠ ʨʝʩʪʨʠʢʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ: M ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ (ʧʦ ï ʧʘʨʠ 

ʥʫʢʣʝʾʥʦʚʠʭ ʦʩʥʦʚ); ʜʦʨʽʞʢʠ 5, 6, 8, 9 ʚʽʜʧʦʚʽʜʘʶʪʴ C/C-ʛʝʥʦʪʠʧʫ; ʜʦʨʽʞʢʠ 2, 

3, 10 ï C/G-ʛʝʥʦʪʠʧʫ; 1, 4, 7 ï G/G-ʛʝʥʦʪʠʧʫ 

2.4 ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʉʪʘʪʠʩʪʠʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ SPSS Statistics 21,0 (ˉ ʣʽʮʝʥʟʽʾ IDPQ2.ZVAU5.DO3O9), ʱʦ ʚʢʣʶʯʘʻ 
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ʧʘʨʘʤʝʪʨʠʯʥʽ ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʩʽ ʧʦʢʘʟʥʠʢʠ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʜʽʣʝʥʦ ʥʘ ʢʽʣʴʢʽʩʥʽ ʪʘ 

ʷʢʽʩʥʽ. ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ (ɻʘʫʩʩʘ). 

ɼʣʷ ʘʥʘʣʽʟʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʤʝʜʽʘʥʠ ʟ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʤ ʨʦʟʤʘʭʦʤ 

(25-ʡ ʪʘ 75-ʡ ʧʨʦʮʝʥʪʠʣʽ). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʛʨʫʧ ʧʦ ʦʜʥʦʤʫ 

ʢʽʣʴʢʽʩʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʄʘʥʥʘ ï ʋʾʪʥʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ʛʨʫʧʘʤʠ. ʗʢʱʦ p > 0,05, ʪʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʧʨʠʡʤʘʻʪʴʩʷ. ʗʢʱʦ p < 0,05, 

ʪʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʠ ʚʽʜʭʠʣʷʻʪʴʩʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʡʤʘʻʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘ 

ʛʽʧʦʪʝʟʘ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ. ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ɺʽʣʢʦʢʩʦʥʘ. ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʙʽʣʴʰʝ ʥʽʞ ʪʨʴʦʭ ʛʨʫʧʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʘʥʛʦʚʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʮʽʾ ANOVA ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ. 

ʗʢʱʦ p > 0,05, ʪʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥ ʫ 

ʛʨʫʧʘʭ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʪʦʙʪʦ ʛʨʫʧʠ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʗʢʱʦ p < 0,05, ʪʦ 

ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʥʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʡʤʘʻʪʴʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ 

ʤʝʜʽʘʥʠ ʚ ʛʨʫʧʘʭ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʛʨʫʧ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʪʝʩʪʫ ʄʘʥʥʘ ï ʋʾʪʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʦʧʨʘʚʢʠ ɹʦʥʬʝʨʦʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʨ-ʟʥʘʯʝʥʥʷ.  

ɸʥʘʣʽʟ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʧʠʩ ʥʦʤʽʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ 

ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʛʨʫʧ ʟʘ 

ʥʦʤʽʥʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʪʘʙʣʠʮʴ ʩʧʨʷʞʝʥʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ c2-ʢʨʠʪʝʨʽʶ (ʤʝʪʦʜ ʇʽʨʩʦʥʘ). ɼʣʷ ʘʥʘʣʽʟʫ ʙʽʥʘʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

(ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʘʙʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
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ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ (ɺʈ) ʟ ʫʪʦʯʥʝʥʥʷʤ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ (ɼɯ) ʪʘ 

ʧʦʢʘʟʥʠʢʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (p < 0,05).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʽʣʴʢʽʩʥʠʤʠ ʘʙʦ ʷʢʽʩʥʠʤʠ 

ʧʦʨʷʜʢʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ (r): 

r < 0,3 ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʾ ʢʦʨʝʣʷʮʽʾ, 0,3 < r < 0,7 ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʤʽʨʥʽʡ ʢʦʨʝʣʷʮʽʾ, r Ó 0,7 ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʫ ʢʦʨʝʣʷʮʽʶ. ɼʣʷ ʘʥʘʣʽʟʫ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ʉʧʽʨʤʝʥʘ. 

 ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʻʨʘʨʭʽʯʥʠʡ 

ʢʣʘʩʪʝʨʥʠʡ ʤʝʪʦʜ ʋʦʨʜʘ, ʱʦ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʘʨʽʘʮʽʻʶ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʛʣʦʤʝʨʘʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʟʚô̫ ʟʢʫ ʋʦʨʜʘ. ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʧʘʮʽʻʥʪʽʚ ʦʙô̒ ʜʥʫʚʘʣʠ ʚ ʢʣʘʩʪʝʨʠ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʴʦʢʣʘʩʪʝʨʥʫ ʩʫʤʫ ʢʚʘʜʨʘʪʽʚ ʘʙʦ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʤʽʞʢʣʘʩʪʝʨʥʫ ʩʫʤʫ 

ʢʚʘʜʨʘʪʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʤʝʪʦʜʠ ANOVA ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ. 
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ʈʆɿɼɯʃ 3 

ʏɸʉʊʆʊɸ ɻɽʅʆʊʀʇɯɺ ɿɸ GLN27CLU-ʇʆʃɯʄʆʈʌɯɿʄʆʄ ɻɽʅɸ         

ɓ2 -ɸɼʈɽʅɽʈɻɯʏʅʀʍ ʈɽʎɽʇʊʆʈɯɺ ʋ ʍɺʆʈʀʍ                                              

ʅɸ ɹʈʆʅʍɯɸʃʔʅʋ ɸʉʊʄʋ 

 

 3.1 ʏʘʩʪʦʪʘ ʘʣʝʣʽʚ ʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                    

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ɸʥʘʣʽʟʫʶʯʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʨʦʟʧʦʜʽʣ ʟʘ Gln27Gln-, Gln27Glu-, Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʫ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʚ 0,684; 0,232; 0,084, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʨʦʟʧʦʜʽʣʫ ʟʘ 

ʟʘʢʦʥʦʤ ʍʘʨʜʽ ï ɺʘʡʥʙʝʨʛʘ ï 0,640; 0,320 ʪʘ 0,040 ʚʽʜʧʦʚʽʜʥʦ (c2 = 7,25; 

ʨ = 0,07). ʋ ʛʨʫʧʽ ʭʚʦʨʠʭ ʥʘ ɹɸ ʨʦʟʧʦʜʽʣ ʟʘ ʛʝʥʦʪʠʧʘʤʠ ʩʪʘʥʦʚʠʚ 0,523; 0,374 

ʪʘ 0,103, ʱʦ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʣʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʟʘʢʦʥʦʤ ʍʘʨʜʽ ï ɺʘʡʥʙʝʨʛʘ ï

 0,504; 0,412 ʪʘ 0,084 ʚʽʜʧʦʚʽʜʥʦ (c2 = 1,6; ʨ = 0,21). 

ɼʘʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʧʦʜʽʣʫ Gln27Gln, Gln27Glu, 

Glu27Glu ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ. ʋ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʘ Gln27Gln ʙʫʣʘ 

68,4 %, Gln27Glu ï 23,2 %, ʪʘ Glu27Glu ï 8,4 %, ʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ï 52,3; 37,4 

ʪʘ 10,3 % ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.1). 

ʊʘʙʣʠʮʷ 3.1  

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ɻʝʥʦʪʠʧ 

ɻʨʫʧʘ ʢʦʥʪʨʦʣʶ,  

n = 95 

ʍʚʦʨ̔ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ, 

n = 195 

n % n  % 

Gln27Gln 65 68,4 102 52,3 

Gln27Glu 22 23,2 73 37,4 

Glu27Glu 8 8,4 20 10,3 

ɢ2 = 7,08; ʨ = 0,029 



65 

 

 

 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʫ ʨʽʟʥʠʮʶ ʤʽʞ 

ʨʦʟʧʦʜʽʣʦʤ Gln27Gln-, Gln27Glu-, Glu27Glu-ʛʝʥʦʪʠʧʽʚ (p = 0,029 ʟʘ                       

c2-ʢʨʠʪʝʨʽʻʤ) ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ. 

ɺʽʜʟʥʘʯʝʥʦ, ʱʦ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ, ʘ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ ï ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ 

ʩʝʨʝʜ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʪʘ ʭʚʦʨʠʭ ʥʘ ɹɸ (ʨʠʩ. 3.1). 

 

 

ʈʠʩ. 3.1 ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ 

ʘʩʪʤʫ 

 

ʅʘ ʧʦʜʘʣʴʰʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʘʩʪʦʪʫ ʘʣʝʣʽʚ ʫ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʘ             

Gln-ʘʣʝʣʷ ʩʪʘʥʦʚʠʣʘ 80,0 %, Glu-ʘʣʝʣʷ ï 20,0 %, ʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ï 71,0 ʪʘ 

29,0 % ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.2). 

ʋ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʚʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                         

68,4
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ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (p = 0,02 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ).  

ʊʘʙʣʠʮʷ 3.2  

ʏʘʩʪʦʪʘ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ɸʣʝʣɹ 

ɻʨʫʧʘ ʢʦʥʪʨʦʣʶ, 

n = 95 

ʍʚʦʨ̔ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ, 

n = 195 

n % n  % 

Gln 152 80,0 277 71,0 

Glu 38 20,0 113 29,0 

ɢ2 = 5,34; ʨ = 0,02 

 

ʈʦʟʧʦʜʽʣ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʭʚʦʨʠʭ ʥʘ ɹɸ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.2.  

 

 

ʈʠʩ. 3.2 ʏʘʩʪʦʪʘ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ 

ʘʩʪʤʫ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʫ ʨʽʟʥʠʮʶ ʚ ʨʦʟʧʦʜʽʣʽ 

Gln27Gln-, Gln27Glu-, Glu27Glu-ʛʝʥʦʪʠʧʽʚ (p = 0,029 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ) ʪʘ Gln-, 

Glu-ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʦʩʥʦʚʥʠʤ 

ʘʣʝʣʝʤ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʠʩʷ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ, ʘ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʤʽʥʦʨʥʠʤ 

ʘʣʝʣʝʤ ï ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʷʢ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʚ ʭʚʦʨʠʭ ʥʘ ɹɸ. 

 

 3.2 ɿʚô̫ ʟʦʢ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ                

ʽʟ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ, ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʙʨʦʥʭʽʘʣʴʥʦʾ 

ʘʩʪʤʠ 

 ɺʽʜʦʤʦ, ʱʦ ɹɸ ʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʪʘ ʦʩʦʙʣʠʚʝ 

ʤʽʩʮʝ ʩʝʨʝʜ ʛʝʥʽʚ-ʢʘʥʜʠʜʘʪʽʚ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ɹɸ, ʟʘʡʤʘʻ ʛʝʥ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [14, 91, 125, 190]. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʤʠ ʧʨʦʚʝʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʦʮʽʘʮʽʾ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ̔ ʟ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ɹɸ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

Glu27Glu-ʛʝʥʦʪʠʧ ʷʢ ʨʝʬʝʨʝʥʪʥʠʡ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɹɸ 

ʟʘʣʝʞʥʦ ʚʽʜ Glu27Glu-ʛʝʥʦʪʠʧʫ ̫ʢ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮ ̔3.3. 

ʊʘʙʣʠʮʷ 3.3  

ʈʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɻʝʥʦʪʠʧ ɢ2 ʨ ɺʐ 

ʟʥʘʯʝʥʥʷ 95 % ɼɯ 

Gln27Gln  

7,08 

 

0,03 

0,51 0,30ï0,85 

Gln27Glu 1,24 0,53ï2,94 

Glu27Glu 1,99 1,14ï3,47 

 

ɺʠʷʚʣʝʥʦ, ɦʦ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʚ 2,0 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 1,99; 95 % ɼɯ = 1,14ï3,47; p = 0,03) ʧʦʨʽʚʥʷʥʦ ʟ 
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ʥʦʩʽʷʤʠ Gln27Gln-ʛʝʥʦʪʠʧʫ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʥʘʷʚʥʽʩʪʴ Gln27Gln-ʛʝʥʦʪʠʧʫ 

ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 0,51; 95 % ɼɯ = 0,30ï

0,85; p = 0,03), ʪʦʙʪʦ ʤʘʣʘ ʟʘʭʠʩʥʠʡ ʭʘʨʘʢʪʝʨ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ Glu-ʘʣʝʣʷ ʷʢ 

ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.4. 

ʊʘʙʣʠʮʷ 3.4  

ʈʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʘʣʝʣʽʚ ʟʘ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɸʣʝʣʴ ɢ2 ʨ ɺʐ 

ʟʥʘʯʝʥʥʷ 95 % ɼɯ 

Gln  

5,34 

 

0,02 

0,61 0,40ï0,93 

Glu 1,63 1,07ï2,48 

 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ ʚ 1,6 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 1,63; 95 % ɼɯ = 1,07ï2,48; p = 0,02) ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Gln-ʘʣʝʣʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ Glu-ʘʣʝʣʷ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ                                 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ [48, 57, 64]. ʊʦʤʫ ʤʠ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ɹɸ (ʪʘʙʣ. 3.5). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʥʘʷʚʥʦʩʪʽ Gln27Gln-ʛʝʥʦʪʠʧʫ ɹɸ ʟ ʣʝʛʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʙʫʣʘ ʫ 81,4 %, ʽʟ ʧʝʨʝʙʽʛʦʤ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ï ʫ 10,8 %, ʽʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ï ʫ 7,8 %; ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ï ʫ 26,0; 68,5 ʪʘ 5,5 % 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʫ 10,0; 20,0 ʪʘ 70,0 % ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ ʤʘʣʠ ʧʝʨʝʚʘʞʥʦ ʣʝʛʢʠʡ ʧʝʨʝʙʽʛ ɹɸ, ʘ 

ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ ï ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ ɹɸ. 
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ʊʘʙʣʠʮʷ 3.5  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ 

 

ɻʝʥʦʪʠʧ 

ʇʝʨʝʙʽʛ ɹɸ 

ʣʝʛʢʠʡ  ʩʝʨʝʜʥʴʦʾ 

ʪʷʞʢʦʩʪʽ 

ʪʷʞʢʠʡ  

n % n % n % 

Gln27Gln 83 81,4 11 10,8 8 7,8 

Gln27Glu 19 26,0 50 68,5 4 5,5 

Glu27Glu 2 10,0 4 20,0 14 70,0 

 ɢ2 = 174,04; ʨ = 0,0001 

 

ɸʥʘʣʽʟ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ ʭʚʦʨʠʭ ʽʟ ʣʝʛʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ɹɸ Gln27Gln-ʛʝʥʦʪʠʧ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 79,8 % ʭʚʦʨʠʭ,                   

Gln27Glu-ʛʝʥʦʪʠʧ ï ʫ 18,3 %, ʘ Glu27Glu-ʛʝʥʦʪʠʧ ï ʚ 1,9 %; ʫ ʭʚʦʨʠʭ ʽʟ 

ʧʝʨʝʙʽʛʦʤ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ɹɸ ï ʫ 16,9; 76,9 ʪʘ 6,2 %, ʘ ʫ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ɹɸ ï ʫ 30,8; 15,4 ʪʘ 53,8 % ʚʽʜʧʦʚʽʜʥʦ (ʨ = 0,0001) (ʨʠʩ. 3.3).  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʚʠʷʚʠʣʠ, ʱʦ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ 

ʤʘʣʠ ʧʝʨʝʚʘʞʥʦ ʣʝʛʢʠʡ ʧʝʨʝʙʽʛ ɹɸ, ʘ ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ ɹɸ ʧʨʝʚʘʣʶʚʘʚ ʩʝʨʝʜ 

ʛʦʤʦʟʠʛʦʪ ʟʘ ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ               

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ɹɸ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘ ʥʘʷʚʥʦʩʪʽ Gln27Gln-ʛʝʥʦʪʠʧʫ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ɹɸ ʙʫʣʘ ʚ 61,8 %, ʯʘʩʪʢʦʚʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ ï ʫ 29,4 %, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ï ʫ 8,8 %; ʫ ʥʦʩʽʾʚ                    

Gln27Glu-ʛʝʥʦʪʠʧʫ ī ʚ 4,1; 89,0 ʪʘ 6,9 % ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚ ʥʦʩʽʾʚ                    
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Glu27Glu-ʛʝʥʦʪʠʧʫ ī ʚ 5,0; 10,0 ʪʘ 85,0 % ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.6). 

 

 

ʈʠʩ. 3.3 ʉʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ        

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

 

ʊʘʙʣʠʮʷ 3.6  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ 

 

ɻʝʥʦʪʠʧ 

ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʯʘʩʪʢʦʚʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʥʝʢʦʥʪʨʦʣʴʦ- 

ʚʘʥʘ 

n % n % n % 

Gln27Gln 63 61,8 30 29,4 9 8,8 

Gln27Glu 3 4,1 65 89,0 5 6,9 

Glu27Glu 1 5,0 2 10,0 17 85,0 

 ɢ2 = 88,4; ʨ = 0,0001 
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ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ɹɸ ʧʦʢʘʟʘʚ 

ʡʤʦʚʽʨʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ɦʦʜʦ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ (ʨ = 0,0001). 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʭʚʦʨʠʭ ʟ̔ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ                     

Gln27Gln-ʛʝʥʦʪʠʧ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 94,0 % ʭʚʦʨʠʭ, Gln27Glu-ʛʝʥʦʪʠʧ ï ʫ 4,4 %, 

ʘ Glu27Glu-ʛʝʥʦʪʠʧ ï ʚ 1,6 %; ʫ ʭʚʦʨʠʭ ʽʟ ʯʘʩʪʢʦʚʠʤ ʢʦʥʪʨʦʣʝʤ ɹɸ ï 30,9; 

67,0 ʪʘ 2,1 %, ʘ ʫ ʭʚʦʨʠʭ ̔ ʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ɹɸ ï 29,0; 16,1 ʪʘ 54,9 % 

ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.4).  

ɼʦʩʣʽʜʠʚʰʠ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʚʽʜ ʜʘʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ, ʤʠ 

ʚʠʷʚʠʣʠ, ʱʦ ʛʦʤʦʟʠʛʦʪʠ ʟʘ ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ ʤʘʣʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

ɹɸ (94,0 %), ʛʝʪʝʨʦʟʠʛʦʪʠ ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ (67,0 %), ʘ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (54,9 %) ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ 

ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ. 

 

ʈʠʩ. 3.4 ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ              

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

 

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʟʘʣʝʞʥʦ ʚʽʜ                 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, 
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ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.7. 

ʊʘʙʣʠʮʷ 3.7. 

ʄʝʜʽʘʥʘ (ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ) ʧʦʢʘʟʥʠʢʽʚ ʦʙô̒ ʤʫ ʬʦʨʩʦʚʘʥʦʛʦ 

ʚʠʜʠʭʫ ʟʘ 1 ʩ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ                      

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɻʝʥʦʪʠʧ ʆʌɺ1, % 

Gln27Gln (n = 102) 74,1 (72ï76,1) 

Gln27Glu (n = 73) 66,2 (64,7ï67,7) 

Glu27Glu (n = 20) 56,9 (54,3ï59,5) 

ʨ (ʂʨʘʩʢʝʣʘ ï ʋʦʣʣʽʩʘ) P = 0,001 

 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʫ ʚʽʜʤʽʥʥʽʩʪʴ (ʨ = 0,001 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ). ʊʘʢ, 

ʧʦʢʘʟʥʠʢ ʆʌɺ1 ʙʫʚ ʽʤʦʚʽʨʥʦ ʚʠʱʠʤ ʫ ʥʦʩʽʾʚ Gln27Gln ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ 

Glu27Glu-ʛʝʥʦʪʠʧʫ (ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ ʨ1 < 0,001), ʫ ʥʦʩʽʾʚ 

Gln27Glu ī ʧʦʨʽʚʥʷʥʦ ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ (ʨ2 < 0,001). ʊʦʙʪʦ ʧʘʮʽʻʥʪʠ ʟ 

Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1, ʥʽʞ 

ʧʘʮʽʻʥʪʠ ʟ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ. 

ɸʥʘʣʽʟ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ACQ-5 ʟʘʣʝʞʥʦ 

ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.8. 

ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʣʘ ʚʠʷʚʣʝʥʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ (ʨ = 0,001 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ). ʊʘʢ, ʫ 

ʥʦʩʽʾʚ Gln27Gln ʧʦʨʽʚʥʷʥʦ ʟ Gln27Glu-ʛʝʥʦʪʠʧʦʤ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʙʫʚ ʚʠʱʠʤ 

(ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ ʨ1 < 0,001), ʫ ʥʦʩʽʾʚ Gln27Glu ï ʧʦʨʽʚʥʷʥʦ ʟ                  

Glu27Glu-ʛʝʥʦʪʠʧʦʤ (ʨ2 < 0,001). ʊʦʙʪʦ ʧʘʮʽʻʥʪʠ ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʤʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ, ʥʽʞ ʧʘʮʽʻʥʪʠ ʟ Gln27Gln- ʪʘ 
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Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ. 

 

ʊʘʙʣʠʮʷ 3.8  

ʄʝʜʽʘʥʘ (ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ) ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʚ ʭʚʦʨʠʭ ʥʘ 

ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                           

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɻʝʥʦʪʠʧ ACQ-5, ʙʘʣʽʚ 

Gln27Gln (n = 102) 0,77 (0,69ï0,84) 

Gln27Glu (n = 73) 1,06 (0,99ï1,12) 

Glu27Glu (n = 20) 1,85 (1,74ï1,97) 

ʨ (ʂʨʘʩʢʝʣʘ ï ʋʦʣʣʽʩʘ) p = 0,001 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʚ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln-ʛʝʥʦʪʠʧʫ ʚ 1,99 ʨʘʟʠ, 

ʘʩʦʮʽʘʮʽʶ ʪʷʞʢʦʛʦ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ɹɸ ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ 

ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ.  

 

ɺʠʩʥʦʚʢʠ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

1. ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ Gln27Gln-, Gln27Glu-, Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʘ Gln27Gln ʙʫʣʘ 68,4 %, Gln27Glu ï 23,2 % ʪʘ 

Glu27Glu ï 8,4 %, ʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ï 52,3; 37,4 ʪʘ 10,3 % ʚʽʜʧʦʚʽʜʥʦ              

(ɢ2 = 7,08; ʨ = 0,029) [33]. 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʯʘʩʪʦʪʠ ʘʣʝʣʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ 

ɹɸ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʘ Gln-ʘʣʝʣʷ ʩʪʘʥʦʚʠʣʘ 

80,0 %, Glu-ʘʣʝʣʷ ï 20,0 %, ʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ï 71,0 ʪʘ 29,0 % ʚʽʜʧʦʚʽʜʥʦ 

(p = 0,02 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ) [6]. 
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3. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʚ 2,0 ʨʘʟʠ ʧʽʜʚʠʱʝʥʠʡ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 1,99; 95 % ɼɯ = 1,14ï3,47; p = 0,03) ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Gln27Gln-ʛʝʥʦʪʠʧʫ, ʘ ʚ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʟʥʠʞʝʥʠʡ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 0,51; 95 % ɼɯ = 0,30ï0,85; p = 0,03) [10]. 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ (Gln27Glu + Glu27Glu) ʚ 1,6 ʨʘʟʠ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 1,63; 95 % ɼɯ = 1,07ï2,48; 

p = 0,02) ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln-ʘʣʝʣʷ [6]. 

5. ɸʥʘʣʽʟ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ            

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʭʚʦʨʠʭ ʽʟ ʣʝʛʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ɹɸ Gln27Gln-ʛʝʥʦʪʠʧ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 79,8 % ʭʚʦʨʠʭ,               

Gln27Glu-ʛʝʥʦʪʠʧ ï ʫ 18,3 %, ʘ Glu27Glu-ʛʝʥʦʪʠʧ ï ʚ 1,9 %; ʫ ʭʚʦʨʠʭ ʽʟ 

ʧʝʨʝʙʽʛʦʤ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ɹɸ ï ʫ 16,9; 76,9 ʪʘ 6,2 %, ʘ ʫ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ɹɸ ï ʫ 30,8; 15,4 ʪʘ 53,8 % ʚʽʜʧʦʚʽʜʥʦ (ʨ = 0,0001) [5, 9]. 

6. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ɹɸ ʚʠʷʚʠʣʦ, ʱʦ ʟʘ 

ʥʘʷʚʥʦʩʪʽ Gln27Gln-ʛʝʥʦʪʠʧʫ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ɹɸ ʙʫʣʘ ʫ 61,8 %, ʯʘʩʪʢʦʚʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ ï ʫ 29,4 %, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ï ʫ 8,8 %; ʫ ʥʦʩʽʾʚ                   

Gln27Glu-ʛʝʥʦʪʠʧʫ ī ʫ 4,1; 89,0 ʪʘ 6,9 % ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚ ʥʦʩʽʾʚ                    

Glu27Glu-ʛʝʥʦʪʠʧʫ ī ʚ 5,0; 10,0 ʪʘ 85,0 % ʚʽʜʧʦʚʽʜʥʦ (ɢ2 = 88,4; ʨ = 0,0001) 

[26, 27, 110]. 

7. ʇʦʢʘʟʥʠʢʠ ʆʌɺ1 ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʫ ʚʽʜʤʽʥʥʽʩʪʴ            

(ʨ = 0,001 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ). ʊʘʢ, ʧʦʢʘʟʥʠʢ ʆʌɺ1 ʙʫʚ ̔ʤʦʚʽʨʥʦ 

ʚʠʱʠʤ ʫ ʥʦʩʽʾʚ Gln27Gln ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Glu27Glu-ʛʝʥʦʪʠʧʫ. 
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ʈʆɿɼɯʃ 4 

ʌɽʅʆʊʀʇʋɺɸʅʅʗ ɹʈʆʅʍɯɸʃʔʅʆɰ ɸʉʊʄʀ  

 

 4.1 ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʽʟ ʨʽʟʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ ʙʨʦʥʭʽʘʣʴʥʦʾ 

ʘʩʪʤʠ 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʭʚʦʨʠʭ ʥʘ ɹɸ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʦʛʘʥʠʡ 

ʘʙʦ ʚʟʘʛʘʣʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʽʜʩʫʪʥʴʦʛʦ ʢʦʥʪʨʦʣʶ 

ʚʚʘʞʘʻʪʴʩʷ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ɹɸ [75, 76, 139, 177, 184]. ʊʦʤʫ ʩʫʯʘʩʥʝ ʚʝʜʝʥʥʷ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʾʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʪʘ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ  ̔ ʨʦʟʚʠʪʦʢ 

ʟʘʛʦʩʪʨʝʥʴ, ʨʦʟʨʦʙʣʝʥʥʷ ʮʽʣʴʦʚʦʾ ʪʝʨʘʧʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʙʽʦʣʦʛʽʯʥʠʭ ʬʝʥʦʪʠʧʽʚ ʭʚʦʨʦʙʠ [75]. ʌʝʥʦʪʠʧ ī ʚʠʜʠʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʨʛʘʥʽʟʤʫ, ʦʙʫʤʦʚʣʝʥʽ ʚʟʘʻʤʦʜʽʻʶ ʡʦʛʦ ʛʝʥʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʡ ʬʘʢʪʦʨʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʬʝʥʦʪʠʧʫʚʘʥʥʷ ɹɸ, ʻ ʚʽʢ ʧʘʮʽʻʥʪʘ, ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʭʚʦʨʦʙʠ (ɹɸ, ʱʦ ʚʠʥʠʢʣʘ 

ʚ ʜʠʪʠʥʩʪʚʽ; ɹɸ, ʷʢʘ ʨʦʟʚʠʥʫʣʘʩʷ ʚ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ) [65, 139, 181]. ʆʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʟôʷʚʠʣʠʩʷ ʩʧʨʦʙʠ ʚʠʜʽʣʠʪʠ ɹɸ, ʱʦ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʚ ʦʩʽʙ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ [180]. ʂʨʽʤ ʪʦʛʦ, ʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʜʣʷ ʬʝʥʦʪʠʧʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʪʴ ʭʚʦʨʠʭ, ʪʨʠʚʘʣʽʩʪʴ ʭʚʦʨʦʙʠ ʪʘ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʪʨʦʣʴ ɹɸ ʻ ʛʽʨʰʠʤ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ [93, 143, 144, 

205]. ɿʘʧʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʭʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʷʚʣʷʻ ʩʦʙʦʶ ʦʢʨʝʤʠʡ ʬʝʥʦʪʠʧ [63, 149]. ʑʝ ʦʜʥʽʻʶ 

ʦʟʥʘʢʦʶ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʝʥʦʪʠʧʫʚʘʥʥʷ, ʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, 

ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʢʨʘʱʘʥʥʷ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ [65, 75, 136, 177]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Moore W. C. et al. (2013) ʚʠʜʽʣʝʥʦ 5 ʢʣʘʩʪʝʨʽʚ 

(ʬʝʥʦʪʠʧʽʚ) ɹɸ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ, ʧʦʢʘʟʥʠʢʘʤʠ 

ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʥʘʷʚʥʽʩʪʶ ʽ/ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ ʘʪʦʧʽʾ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʚʝʜʝʥʦʾ ʪʝʨʘʧʽʾ: ʘʪʦʧʽʯʥʫ ɹɸ ʣʝʛʢʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ 
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ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ʪʘ ʥʝʘʪʦʧʽʯʥʫ ɹɸ ʟ ʧʽʟʥʽʤ ʨʦʟʚʠʪʢʦʤ ʪʘ 

ʬʽʢʩʦʚʘʥʦʶ ʦʙʩʪʨʫʢʮʽʻʶ. ʇô̫ ʪʠʡ ʢʣʘʩʪʝʨ ɹɸ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʠʟʴʢʠʤ 

ʫʤʽʩʪʦʤ ʟʘʛʘʣʴʥʦʛʦ Igɽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʚʠʩʦʢʦʶ ʣʘʙʽʣʴʥʽʩʪʶ ʙʨʦʥʭʽʚ ʟʘ 

ʜʘʥʠʤʠ ʪʝʩʪʫ ʟ ʤʝʪʘʭʦʣʽʥʦʤ, ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘʜ ʝʦʟʠʥʦʬʽʣʘʤʠ ʚ 

ʤʦʢʨʦʪʠʥʥʽ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʱʠʭ ʜʦʟ ʽʂʉ ʪʘ ʥʘʷʚʥʽʩʪʶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ [74]. Akdis C. A. et al. (2011) ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʽʣʷʶʪʴ ʢʣʽʥʽʯʥʽ ʚʘʨʽʘʥʪʠ ɹɸ, ʪʘʢʽ ʷʢ 

ʧʝʨʝʜʤʝʥʩʪʨʫʘʣʴʥʫ, ɹɸ ʫ ʢʫʨʮʽʚ, ɹɸ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʫ, 

ɹɸ, ʘʩʦʮʽʡʦʚʘʥʫ ʟ ʥʝʧʝʨʝʥʦʩʥ̔ ʩʪʶ ʘʩʧʽʨʠʥʫ ʪʘ ʦʞʠʨʽʥʥʷʤ. ɺʘʞʣʠʚʠʤ 

ʤʦʤʝʥʪʦʤ ʚʝʨʠʬʽʢʘʮʽʾ ʚʘʨʽʘʥʪʽʚ ɹɸ ʻ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʚʝʜʝʥʫ ʪʝʨʘʧʽʶ 

ʽʂʉ ʘʙʦ ʧʝʨʦʨʘʣʴʥʠʤʠ ʂʉ, ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʘʥʪʠʣʝʡʢʦʪʨʽʻʥʦʚʠʤʠ ʪʘ ʘʥʪʠIgɽ-ʧʨʝʧʘʨʘʪʘʤʠ. ɺʞʝ ʟʘ ʧʝʨʝʣʽʯʝʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʢʦʞʥʦʛʦ ʭʚʦʨʦʛʦ ʥʘ ɹɸ ʧʝʨʝʙʽʛ 

ʭʚʦʨʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʚʠʙʦʨʽ ʤʝʪʦʜʫ ʪʝʨʘʧʽʾ. Akdis C. A. et al. (2015) 

ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʬʝʥʦʪʠʧʠ ɹɸ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ 

ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ [44, 134]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɹʠʩʶʢʘ ʖ. ɸ. ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ (2015) 

ʧʦʢʘʟʘʥʦ, ʱʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʘʮʽʻʥʪʽʚ ʩʢʣʘʜʘʶʪʴ ʞʽʥʢʠ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ 

ʪʽʣʘ ʘʙʦ ʦʞʠʨʽʥʥʷʤ ʪʘ ʧʽʟʥʽʤ ʧʦʯʘʪʢʦʤ ʩʠʤʧʪʦʤʽʚ, ʙʽʣʴʰʝ ʥʽʞ ʧʦʣʦʚʠʥʘ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʦʶ ɹɸ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʚʝʜʝʥʫ ʪʝʨʘʧʽʶ, ʤʘʶʪʴ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʝʦʟʠʥʦʬʽʣʴʥʠʤ ʟʘʧʘʣʝʥʥʷʤ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [11].  

ʄʠ ʧʨʦʚʝʣʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʘʩʪʝʨʽʚ ʭʚʦʨʠʭ ʥʘ 

ɹɸ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 15 ʟʤʽʥʥʠʭ ï ʘʥʘʤʥʝʩʪʠʯʥʽ ʪʘ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ (ʩʪʘʪʴ, ʚʽʢ, ʟʨʽʩʪ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʧʦʯʘʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʘʛʘ, ʽʥʜʝʢʩ 

ʤʘʩʠ ʪʽʣʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ ʯʠ ʢʦʤʙʽʥʘʮʽʾ ʽʂʉ ʽʟ ɹɸʊɼ ʘʙʦ 

ʦʨʘʣʴʥʠʭ ʂʉ, ʜʘʥʽ ʩʧʽʨʦʤʝʪʨʽʾ (ʆʌɺ1 %, ʌɾɭʃ %, ʆʌɺ1/ʌɾɭʃ ʜʦ ʪʘ ʧʽʩʣʷ 
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ʽʥʛʘʣʷʮʽʡ ʩʘʣʴʙʫʪʘʤʦʣʫ)), ʛʝʥʦʪʠʧʠ (ʉ/ʉ ï Gln27Gln; C/G ï Gln27Glu; G/G ï

 Glu27Glu). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 

3 ʢʣʘʩʪʝʨʠ (ɸ, B ̔ C). ʆʩʥʦʚʥʽ ʢʣʽʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʪʝʨʽʚ ʧʦʜʘʥ ̔ʚ 

ʪʘʙʣʠʮʷʭ 4.1, 4.2. 

 

ʊʘʙʣʠʮʷ 4.1  

ʂʣʽʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ʇʘʨʘʤʝʪʨ ʂʣʘʩʪʝʨ ɸ, 

n = 81 

ʂʣʘʩʪʝʨ ɺ, 

n = 38 

ʂʣʘʩʪʝʨ ʉ, 

n = 76 

ʈ 

ʉʪʘʪʴ (ɾ/ʏ) 48/33 

59,3%/40,7% 

24/14 

63,2%/36,8% 

57/19 

75%/25% 

0,005 

ɺʽʢ (95 % ɼɯ) 35,86 

(33,83ï37,73) 

50,44 

(47,18ï53,71) 

54,33 

(52,87ï55,87) 

0,01 

ɺʽʢ ʧʦʯʘʪʢʫ 

ɹɸ 

23,57 

 (21,87ï24,93) 

22,52 

 (20,21ï24,71) 

42,17 

(40,24ï43,92) 

0,001 

ʊʨʠʚʘʣʽʩʪʴ ɹɸ 

(95 % ɼɯ) 

12,98 

 (11,19ï14,67) 

28,90 

 (24,92ï30,89) 

12,44 

(10,74ï14,45) 

0,001 

ɯʄʊ (95 % ɼɯ) 24,86 

(23,41ï25,91) 

26,62 

(25,09ï28,68) 

33,12  

(31,18ï34,05) 

0,001 

ACQ-5 

(95 % ɼɯ) 

0,84 

 (0,77ï0,91) 

1,67 

 (1,53ï1,80) 

0,81 

 (0,75ï0,87) 

0,001 

 

ʂʣʘʩʪʝʨ ɸ ʩʪʘʥʦʚʠʚ 81 ʭʚʦʨʠʡ ʥʘ ɹɸ (ʞʽʥʢʠ ï 59,3 %, ʯʦʣʦʚʽʢʠ ï 

40,7 %), ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ ʤʘʩʫ ʪʽʣʘ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ 

ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ï (21,87ï24,93) ʨʦʢʫ, ʽ ʪʨʠʚʘʣʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (11,19ï14,67) ʨʦʢʫ. ɿʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʚ ʭʚʦʨʠʭ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʆʌɺ1 ï (71,75ï74,55) %, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʆʌɺ1/ʌɾɭʃ (77,24ï81,38) %. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʯʘʩʪʢʦʚʦ 
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ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, 93,8 % ʭʚʦʨʠʭ ʦʜʝʨʞʫʚʘʣʠ ʥʠʟʴʢʽ 

ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ.  

ɺ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʤʫ ʢʣʘʩʪʝʨʽ ɺ ʙʫʣʦ 38 ʭʚʦʨʠʭ ʥʘ ɹɸ (ʞʽʥʢʠ ï 63,2 %, 

ʯʦʣʦʚʽʢʠ ï 36,8 %), ʙʽʣʴʰʽʩʪʴ ï ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ. ɼʣʷ ʮʴʦʛʦ 

ʢʣʘʩʪʝʨʘ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ï (20,21ï24,71) ʨʦʢʫ, ʽ 

ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (24,92ï30,89) ʨʦʢʫ. ɿʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʫ ʭʚʦʨʠʭ 

ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ʙʫʣʠ ʤʝʥʰʠʤʠ ʥʽʞ 60 % 

ʚʽʜ ʥʘʣʝʞʥʦʛʦ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, 55,3 % ʭʚʦʨʠʭ ʦʜʝʨʞʫʚʘʣʠ ʩʝʨʝʜʥʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ. 

 

ʊʘʙʣʠʮʷ 4.2  

ʉʧʽʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ʇʘʨʘʤʝʪʨ ʂʣʘʩʪʝʨ ɸ, 

n = 81 

ʂʣʘʩʪʝʨ ɺ, 

n = 38 

ʂʣʘʩʪʝʨ ʉ, 

n = 76 

ʨ 

ʆʌɺ1  ʜʦ 

(95 % ɼɯ) 

73,15 

 (71,75ï74,55) 

53,47 

 (51,16ï55,94) 

73,42 

(71,81ï75,03) 

0,001 

ʆʌɺ1 % ʧʽʩʣʷ 

(95 % ɼɯ) 

84,64 

 (83,37ï85,91) 

68,13 

 (65,53ï70,73) 

84,75 

(83,26ï86,24) 

0,001 

ʌɾɭʃ % ʜʦ 

(95 % ɼɯ) 

76,75 

(75,48ï78,03) 

59,18 

 (56,53ï61,84) 

77,17 

(75,82ï78,53) 

0,001 

ʌɾɭʃ % 

ʧʽʩʣʷ 

(95 % ɼɯ) 

88,07 

 (87,04ï89,11) 

72,53 

 (70,06ï74,99) 

88,51 

(87,39ï89,63) 

0,001 

ʆʌɺ1/ʌɾɭʃ 

% ʜʦ (95 % 

ɼɯ) 

79,92  

(77,24ï81,38) 

57,83  

(56,12ï59,33) 

78,54  

(77,14ï80,93) 

0,001 

ʆʌɺ1/ʌɾɭʃ 

% ʧʽʩʣʷ (95 % 

ɼɯ) 

88,17  

(86,72ï89,94) 

71,41  

(70,31ï73,58) 

87,44  

(85,98ï89,24) 

0,001 

æ ʆʌɺ1 % 15,21 

 (14,33ï16,74) 

12,78 

(11,45ï13,52) 

17,01 

(14,20ï21,23) 

0,001 
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ʂʣʘʩʪʝʨ ʉ ʩʪʘʥʦʚʠʣʠ 76 ʭʚʦʨʠʭ ʥʘ ɹɸ (ʞʽʥʢʠ ï 75,0 %, ʯʦʣʦʚʽʢʠ ï

 25,0 %) ʟ ʦʞʠʨʽʥʥʷʤ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʚʽʮʽ ï (40,24ï43,92) ʨʦʢʫ, ʽ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (10,74ï14,45) ʨʦʢʫ. ɿʘ 

ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʫ ʭʚʦʨʠʭ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʆʌɺ1/ʌɾɭʃ ʙʫʣʠ ʤʝʥʰʠʤʠ ʥʽʞ 80 % ʚʽʜ ʥʘʣʝʞʥʦʛʦ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʤʘʣʠ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, 93,4 % ʭʚʦʨʠʭ 

ʦʜʝʨʞʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ.  

ʆʙʩʷʛ ʣʽʢʫʚʘʥʥʷ, ʷʢʝ ʦʜʝʨʞʫʚʘʣʠ ʭʚʦʨʽ ʥʘ ɹɸ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮ ̔4.3. 

 

ʊʘʙʣʠʮʷ 4.3  

ɹʘʟʠʩʥʝ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ʃʽʢʫʚʘʥʥʷ ʂʣʘʩʪʝʨ ɸ, 

n = 81 

ʂʣʘʩʪʝʨ ɺ, 

n = 38 

ʂʣʘʩʪʝʨ ʉ, 

n = 76 

ʅʠʟʴʢʽ ʜʦʟʠ            

ʽʂʉ + ɹɸʊɼ (n, %) 

76 

(93,8 %) 

17 

(44,7 %) 

71  

(93,4 %) 

ʉʝʨʝʜʥʽ ʜʦʟʠ             

ʽʂʉ + ɹɸʊɼ (n, %) 

5 

 (6,2 %) 

21 

 (55,3 %) 

5 

(6,6 %) 

ʨ < 0,001 < 0,001 < 0,001 

 

ʌʝʥʦʪʠʧʫʚʘʥʥʷ ɹɸ ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʦʟʚʦʣʠʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʢʣʘʩʪʝʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʽʢʦʚʠʤ ʜʝʙʶʪʦʤ, ʛʝʥʜʝʨʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ, ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʣʽʢʫʚʘʥʥʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ ɹɸ ʙʫʚ ʫ 

ʭʚʦʨʠʭ ʢʣʘʩʪʝʨʘ ɺ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʞʽʥʢʠ ʟ ʨʘʥʥʽʤ ʧʦʯʘʪʢʦʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʦʙʩʪʨʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʧʨʠʡʤʘʥʥʷ ʮʠʤʠ ʧʘʮʽʻʥʪʘʤʠ ʚʠʱʠʭ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʘʮʽʻʥʪʘʤʠ ʟ ʢʣʘʩʪʝʨʽʚ ɸ ʽ ʉ. 



80 

 

 

 
 

 4.2. ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ                   

ʟʘʣʝʞʥʦ ʚʽʜ ʬʝʥʦʪʠʧʫ 

ɹʘʛʘʪʦ ʘʚʪʦʨʽʚ ʟʘʟʥʘʯʘʶʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʬʝʥʦʪʠʧ ɹɸ ʬʦʨʤʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʛʝʥʦʪʠʧʫ, ʧʦʻʜʥʫʶʯʠʩʴ ʽʟ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ. ʋ ʟʚô̫ ʟʢʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʧʨʦʷʚʘʤʠ ɹɸ ʚʠʚʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʛʝʥʽʚ ʷʢ ʧʨʝʜʠʢʪʦʨʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʻ 

ʘʢʪʫʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʝ ʣʠʰʝ ʟʘʭʚʦʨʶʚʘʥʥʷ  ̔ʬʝʥʦʪʠʧʽʚ, ʘ ʡ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʚʝʜʝʥʫ ʪʝʨʘʧʽʶ [87]. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʚʚʘʞʘʶʪʴ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʘʥʦʤʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʘ [32, 34, 189]. 

ʄʠ ʧʨʦʚʝʣʠ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʪʘ ʘʣʝʣʽʚ ʟʘ                               

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʣʘʩʪʝʨʽʚ, ʷʢʽ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʏʘʩʪʦʪʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʪʝʨʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.4. 

 

ʊʘʙʣʠʮʷ 4.4  

ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ                                 

ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʚ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʘʭ 

ɻʝʥʦʪʠʧ 

 

ʂʦʥʪʨʦʣʴ, 

n = 95 

ʂʣʘʩʪʝʨ ɸ, 

n = 81 

ʂʣʘʩʪʝʨ ɺ, 

n = 38 

ʂʣʘʩʪʝʨ ʉ, 

n = 76 

Gln27Gln  65 (68,4 %) 48 (47 %) 9 (8,8 %) 45 (44,2 %) 

Gln27Glu  22 (23,2 %) 31 (42,5 %) 14 (19,2 %) 28 (38,3 %) 

Glu27Glu  8 (8,4 %) 2 (10 %) 15 (75 %) 3 (15 %) 

  p < 0,05 p < 0,05 p < 0,05 
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ʏʘʩʪʦʪʘ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ                      

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ 

ʢʣʘʩʪʝʨʽʚ ɸ, ɺ, ʉ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ (p < 0,05). ʅʦʩʽʾ                

Glu27Glu-ʛʝʥʦʪʠʧʫ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʠʩʷ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʢʣʘʩʪʝʨʘ ɺ 

(p < 0,05), ʘ Gln27Gln-ʛʝʥʦʪʠʧʫ ī ʚ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʢʣʘʩʪʝʨʽʚ ɸ ʽ ʉ (p < 0,05).  

ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʢʣʘʩʪʝʨʘ ɸ Gln27Gln-ʛʝʥʦʪʠʧ ʙʫʚ ʫ 59,3 % ʭʚʦʨʠʭ, 

Gln27Glu ï ʫ 38,4 %, Glu27Glu ï ʫ 2,3 %; ʫ ʢʣʘʩʪʝʨʽ ɺ ʯʘʩʪʦʪʘ                  

Gln27Gln-ʛʝʥʦʪʠʧʫ ʩʪʘʥʦʚʠʣʘ 23,7 %, Gln27Glu ï 36,8 %, Glu27Glu ï 39,5 %, 

ʘ ʚ ʢʣʘʩʪʝʨʽ ʉ ï 59,2; 36,8 ʪʘ 4 % (p < 0,05) (ʨʠʩ. 4.1). 

 

 

ʈʠʩ. 4.1 ʏʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʚ ʨʽʟʥʠʭ 

ʢʣʘʩʪʝʨʘʭ 

 

ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʢʣʘʩʪʝʨʘ ɸ Gln-ʘʣʝʣʴ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʚ ʫ 78,4 % ʭʚʦʨʠʭ, ʘ Glu-ʘʣʝʣʴ ï ʫ 21,6 %; 

59,3

23,7

59,2

38,4
36,8 36,8

2,3

39,5
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ʫ ʢʣʘʩʪʝʨʽ ɺ ʯʘʩʪʦʪʘ Gln-ʘʣʝʣʷ ʩʪʘʥʦʚʠʣʘ 42,17 %, ʘ Glu-ʘʣʝʣʷ ï 57,9 %, ʘ ʚ 

ʢʣʘʩʪʝʨʽ ʉ ï 77,6 ʪʘ 22,4 %.  

ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɹɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Gln-ʘʣʝʣʷ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ 

ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʦʛʦ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚ ʢʣʘʩʪʝʨʘʭ ɸ ʪʘ ʉ 

(ɺʐ = 1,10; 95 % ɼɯ = 0,66ï1,85; ʨ = 0,71; ɺʐ = 1,15; 95 % ɼɯ = 0,68ï1,94; 

ʨ = 0,59) (ʪʘʙʣ. 4.5).  

ʋ ʢʣʘʩʪʝʨʽ ɺ ʫ ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                    

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʚʠʱʠʡ ʫ 5,5 ʨʘʟʠ 

(ɺʐ = 5,50; 95 % ɼɯ = 3,09ï9,80; ʨ < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln-ʘʣʝʣʷ. 

 

ʊʘʙʣʠʮʷ 4.5  

ʏʘʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ                                 

ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʚ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʘʭ 

ɸʣʝʣʴ 

 

ʂʦʥʪʨʦʣʴ, 

n = 95 

ʂʣʘʩʪʝʨ ɸ, 

n = 81 

ʂʣʘʩʪʝʨ ɺ, 

n = 38 

ʂʣʘʩʪʝʨ ʉ, 

n = 76 

Gln  152 

(80,0 %) 

127 (78,4 %) 32 (42,1 %) 118 (77,6 %) 

Glu 38  

(20,0 %) 

35 (21,6 %) 44 (57,9 %) 34 (22,4 %) 

 ɺʐ = 1,10;   

ɼɯ (0,66ï1,85); 

p = 0,71 

ɺʐ = 5,50;        

ɼɯ (3,09ï9,80); 

p < 0,05 

ɺʐ = 1,15;  

ɼɯ (0,68ï1,94); 

p = 0,59 

 

ʆʪʞʝ, ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʠʩʷ ʚ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʢʣʘʩʪʝʨʘ ɺ, Gln27Glu-ʛʝʥʦʪʠʧʫ ï ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʢʣʘʩʪʝʨʽʚ ɸ, ɺ ʪʘ ʉ, ʘ Gln27Gln-ʛʝʥʦʪʠʧʫ ʧʨʝʚʘʣʶʚʘʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʢʣʘʩʪʝʨʽʚ ɸ ʽ ʉ.  
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ʋʩʪʘʥʦʚʣʝʥʽ ʧʦʧʝʨʝʜʥʴʦ ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʦʛʦ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʫ 

ʭʚʦʨʠʭ ʢʣʘʩʪʝʨʘ ɺ ʪʷʞʯʠʡ ʧʝʨʝʙʽʛ, ʥʠʞʯʠʡ ʢʦʥʪʨʦʣʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʱʽ 

ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ̔ ʤʦʚʽʨʥʦ ʚʠʱʦʶ ʯʘʩʪʦʪʦʶ                         

Glu27Glu-ʛʝʥʦʪʠʧʫ (39,5 %), Glu-ʘʣʝʣʷ (57,9 %) ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ. ʗʢʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ, ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ 1,63 ʨʘʟʠ, ʪʦ ʚ ʭʚʦʨʠʭ ʽʟ ʢʣʘʩʪʝʨʘ ɺ ï ʫ 5,5 ʨʘʟʠ. ʋ ʮ̔ ʡ ʩʠʪʫʘʮʽʾ 

ʤʠ ʙʘʯʠʤʦ ʜʦʮʽʣʴʥʽʩʪʴ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʚʨʘʭʫʚʘʥʥʷ ʘʣʝʣʽʚ ʫ ʢʣʘʩʪʝʨʘʭ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ            

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦʟʚʦʣʠʣʦ ʥʘʤ ʙʽʣʴʰ ʪʦʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʱʠʡ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʢʣʘʩʪʝʨʽ ɺ. 

 

ɺʠʩʥʦʚʢʠ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʘʩʪʝʨʽʚ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 24 ʟʤʽʥʥʠʭ ï ʘʥʘʤʥʝʩʪʠʯʥʠʭ ʪʘ ʢʣʽʥʽʢʦ-

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʫʩʪʘʥʦʚʣʝʥʦ 3 ʢʣʘʩʪʝʨʠ (ɸ, B ̔ C): 

1. ʂʣʘʩʪʝʨ ɸ ʩʪʘʥʦʚʠʚ 81 ʭʚʦʨʠʡ ʥʘ ɹɸ (ʞʽʥʢʠ ï 59,3 %, ʯʦʣʦʚʽʢʠ ï 

40,7 %), ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ ʤʘʩʫ ʪʽʣʘ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ 

ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ï (21,87ï24,93) ʨʦʢʫ, ʽ ʪʨʠʚʘʣʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (11,19ï14,67) ʨʦʢʫ. ɿʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʚ ʭʚʦʨʠʭ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʆʌɺ1 ï (71,75ï74,55) %, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʆʌɺ1/ʌɾɭʃ (77,24ï81,38) %. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʯʘʩʪʢʦʚʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ,  93,8 % ʭʚʦʨʠʭ ʦʜʝʨʞʫʚʘʣʠ ʥʠʟʴʢʽ 

ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ.  

2. ɺ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʤʫ ʢʣʘʩʪʝʨʽ ɺ ʙʫʣʦ 38 ʭʚʦʨʠʭ ʥʘ ɹɸ (ʞʽʥʢʠ ï

 63,2 %, ʯʦʣʦʚʽʢʠ ï 36,8 %), ʙʽʣʴʰʽʩʪʴ ï ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ. ɼʣʷ 

ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ï (20,21ï24,71) ʨʦʢʫ, ʽ 

ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (24,92ï30,89) ʨʦʢʫ. ɿʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʚ ʭʚʦʨʠʭ 

ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ʙʫʣʠ ʤʝʥʰʠʤʠ ʥʽʞ 60 % 
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ʚʽʜ ʥʘʣʝʞʥʦʛʦ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, 55,3 % ʭʚʦʨʠʭ ʦʜʝʨʞʫʚʘʣʠ ʩʝʨʝʜʥʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ. 

3. ʂʣʘʩʪʝʨ ʉ ʩʪʘʥʦʚʠʣʠ 76 ʭʚʦʨʠʭ ʥʘ ɹɸ (ʞʽʥʢʠ ï 75 %, ʯʦʣʦʚʽʢʠ ï

 25 %) ʟ ʦʞʠʨʽʥʥʷʤ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʯʘʪʦʢ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʚʽʮʽ  ï (40,24ï43,92) ʨʦʢʫ, ʽ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (10,74ï14,45) ʨʦʢʫ. ɿʘ 

ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʚ ʭʚʦʨʠʭ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʆʌɺ1/ʌɾɭʃ ʙʫʣʠ ʤʝʥʰʠʤʠ ʥʽʞ 80 % ʚʽʜ ʥʘʣʝʞʥʦʛʦ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʤʘʣʠ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, 93,4 % ʭʚʦʨʠʭ 

ʦʜʝʨʞʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ. 

4. ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ 

ʢʣʘʩʪʝʨʽʚ ɸ, ɺ, ʉ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʢʣʘʩʪʝʨʘ ɸ                       

Gln27Gln-ʛʝʥʦʪʠʧ ʙʫʚ ʫ 59,3 %, Gln27Glu ï ʫ 38,4 %, Glu27Glu ï ʫ 2,3 %; ʫ 

ʢʣʘʩʪʝʨʽ ɺ ï 23,7; 36,8; 39,5 %, ʘ ʚ ʢʣʘʩʪʝʨʽ ʉ ï 59,2; 36,8 ʪʘ 4 % ʚʽʜʧʦʚʽʜʥʦ             

(ʨ < 0,05). 

5. ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʢʣʘʩʪʝʨʘ ɸ Gln-ʘʣʝʣʴ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʚ ʫ 78,4 % ʭʚʦʨʠʭ, ʘ Glu-ʘʣʝʣʴ ï ʫ 21,6 %; 

ʫ ʢʣʘʩʪʝʨʽ ɺ ʯʘʩʪʦʪʘ Gln-ʘʣʝʣʷ ʩʪʘʥʦʚʠʣʘ 42,17 %, ʘ Glu-ʘʣʝʣʷ ï 57,9 %, ʘ ʚ 

ʢʣʘʩʪʝʨʽ ʉ ï 77,6 ʪʘ 22,4 %.  

6. ʌʝʥʦʪʠʧʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʢʣʘʩʪʝʨʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʢʣʘʩʪʝʨ ɺ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʡʦʛʦ ʩʪʘʥʦʚʠʣʠ ʧʝʨʝʚʘʞʥʦ ʞʽʥʢʠ 

ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ, 

ʦʙʪʷʞʝʥʠʤ ʘʣʝʨʛʦʘʥʘʤʥʝʟʦʤ, ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ  ̔ ʚ 75,0 % ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ                       

Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ, ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʣʘʩʪʝʨʘʤʠ ɸ ʽ ʉ. 
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ʈʆɿɼɯʃ 5 

GLN27CLU-ʇʆʃɯʄʆʈʌɯɿʄ ɻɽʅɸ ɓ2 -ɸɼʈɽʅɽʈɻɯʏʅʀʍ 

ʈɽʎɽʇʊʆʈɯɺ ʊɸ ʂʆʄʆʈɹɯɼʅɯʉʊʔ ʋ ʍɺʆʈʀʍ ʅɸ ɹʈʆʅʍɯɸʃʔʅʋ 

ɸʉʊʄʋ 

 5.1. ʆʞʠʨʽʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

 ɹɸ ʪʘ ʦʞʠʨʽʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʥʘʣʝʞʘʪʴ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ɸʥʘʣʽʟ 

ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [52, 61, 115, 142] ʜʦʟʚʦʣʠʚ ʧʨʦʩʪʝʞʠʪʠ ʥʝ ʣʠʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʭʚʦʨʠʭ ʥʘ ʦʞʠʨʽʥʥʷ, ʪʘ ʢʦʥʩʪʘʪʫʚʘʪʠ çʝʧʽʜʝʤʽʶ 

ʦʞʠʨʽʥʥʷè, ʘ ʡ ʩʪʚʦʨʠʪʠ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʝʡʪʠʥʛ ʢʨʘʾʥ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʧʦʰʠʨʝʥʥʷʤ ʦʞʠʨʽʥʥʷ, ʧʝʨʰʽ ʤʽʩʮʷ ʩʝʨʝʜ ʷʢʠʭ ʟʘʡʤʘʶʪʴ ʄʝʢʩʠʢʘ ï 32,8 % ʪʘ 

ʉʐɸ ï 31,8 % [93]. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ɹɸ ʚʠʷʚʠʣʦ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʦʪʠ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ. ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʙʦʨʦʪʴʙʠ ʟ ɹɸ 

[197], ʢʨʘʾʥʘʤʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ɹɸ ʻ ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ī 18,4 % ʪʘ 

ʅʦʚʘ ɿʝʣʘʥʜʽʷ ī 15,1 %. 

ʈʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɹɸ ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟʨʽʩ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʩʪʨʘʞʜʘʻ ʥʘ ʦʞʠʨʽʥʥʷ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʞʽʥʦʢ. ʆʞʠʨʽʥʥʷ ʻ 

ʯʠʥʥʠʢʦʤ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ɹɸ, ʘ ʪʘʢʦʞ ʧʦʛʽʨʰʫʻ ʢʦʥʪʨʦʣʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʦʙʤʝʞʝʥʥʷʤʠ ʚ 

ʧʦʚʩʷʢʜʝʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʨʘʞʝʥʽʩʪʶ ʷʜʫʭʠ ʽ ʩʚʠʩʪʷʯʦʛʦ ʜʠʭʘʥʥʷ, ʯʘʩʪʦʪʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ, 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʟʘʧʣʘʥʦʚʠʭ ʚʽʟʠʪʽʚ ʜʦ ʣʽʢʘʨʷ, ʟʚʝʨʥʝʥʥʷʤʠ ʜʦ ʚʽʜʜʽʣʝʥʴ 

ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʻʶ ʟ ʧʨʠʚʦʜʫ ʟʘʛʦʩʪʨʝʥʴ [77, 147]. 

ʆʞʠʨʽʥʥʷ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɹɸ, ʘ ʡ ʻ ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ 

ʧʝʨʩʠʩʪʝʥʮʽʾ ʪʘ ʪʷʞʢʦʩʪʽ ʾʾ ʩʠʤʧʪʦʤʽʚ ʫ ʜʽʪʝʡ ʽ ʜʦʨʦʩʣʠʭ [36, 86, 145, 163]. 

ʄʝʭʘʥʽʟʤʘʤʠ ʚʧʣʠʚʫ ʦʞʠʨʽʥʥʷ ʥʘ ʨʦʟʚʠʪʦʢ ɹɸ ʻ  ʟʤʽʥʠ ʜʠʭʘʣʴʥʦʾ ʬʫʥʢʮʽʾ, 

ʟʘʧʘʣʝʥʥʷ ʡ ʩʧʽʣʴʥʽ ʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ [63, 109, 126, 146], ʟ ʷʢʠʭ 

ʧʣʝʡʦʪʨʦʧʥʠʡ ʝʬʝʢʪ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʛʝʥʽʚ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 
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ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʛʝʥʽʚ ʨʝʮʝʧʪʦʨʽʚ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʭʨʦʤʦʩʦʤʽ 

5q23-34, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʪʦʥʫʩ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ī ʟʘ ʤʦʜʫʣʷʮʽʶ ʟʘʧʘʣʝʥʥʷ ʷʢ ʧʨʠ ɹɸ, ʪʘʢ ʽ 

ʧʨʠ ʦʞʠʨʽʥʥʽ [39, 122]. 

ʗʢ ʚʽʜʦʤʦ, ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʽ ʨʝʮʝʧʪʦʨʠ ʻ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ 

ʣʽʧʦʣʽʪʠʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥʘʭ ʣʶʜʠʥʠ, ʘ ʛʝʥʝʪʠʯʥʘ ʤʽʥʣʠʚʽʩʪʴ 

ʫ ʛʝʥʽ ʮʴʦʛʦ ʨʝʮʝʧʪʦʨʘ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʨʦʟʚʠʪʢʦʤ ʦʞʠʨʽʥʥʷ, ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ 

ʪʘ ʣʽʧʦʣʽʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [191, 193]. 

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʧʦʜʘʥʠʡ ʫ 

ʪʘʙʣ. 5.1 ʪʘ 5.2.  

ʊʘʙʣʠʮʷ 5.1  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʚ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ 

 

 

ɻʝʥʦʪʠʧ, n 

ʅʦʨʤʘʣʴʥʘ 

ʤʘʩʘ ʪʽʣʘ 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ 

n % n % 

Gln27Gln 28 75,7 9 24,3 

Gln27Glu 29 76,3 9 23,7 

Glu27Glu 16 80,0 4 20,0 

 ɬ2 = 3,4; ʨ = 0,9 

 

ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 5.1, ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʨʦʟʧʦʜʽʣʦʤ 

ʛʝʥʦʪʠʧʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʪʦʙʪʦ ʛʝʥʦʪʠʧʠ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ 

ADRB2 ʧʦʜʽʣʠʣʠʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʟʘ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɯʄʊ (ʨ
 = 0,9 

ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ). 

ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 5.2, Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 
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ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʚʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʦʞʠʨʽʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʟ ʭʚʦʨʠʤʠ ʥʘ ɹɸ, ʱʦ ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ ʪʘ ʥʘʜʣʠʰʢʦʚʫ 

ʤʘʩʫ ʪʽʣʘ (ʨ = 0,001 ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ). 

ʊʘʙʣʠʮʷ 5.2  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʫ ʭʚʦʨʠʭ                

ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

 

ɻʝʥʦʪʠʧ, n 

ʅʦʨʤʘʣʴʥʘ 

ʤʘʩʘ ʪʽʣʘ 

ʅʘʜʣʠʰʢʦʚʘ 

ʤʘʩʘ ʪʽʣʘ 

ʆʞʠʨʽʥʥʷ 

n % n % n % 

Gln27Gln 74 71,2 18 17,3 12 11,5 

Gln27Glu 34 49,3 4 5,8 31 44,9 

Glu27Glu 2 9,1 4 18,2 16 72,7 

 ɬ2 = 22,8; ʨ = 0,001 

 

ɼʘʣʽ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ɯʄʊ ʟʘʣʝʞʥʦ ʚʽʜ                           

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, 

ʷʢʠʡ ʧʦʜʘʥʠʡ ʫ ʪʘʙʣ. 5.3. 

 

ʊʘʙʣʠʮʷ 5.3  

ʄʝʜʽʘʥʘ (ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ) ʧʦʢʘʟʥʠʢʘ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʫ 

ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɻʝʥʦʪʠʧ, n ɯʄʊ, ʢʛ/ʤ2 

Gln27Gln (n = 110) 24,8 (23,8ï25,8) 

Gln27Glu (n = 26) 28,9 (27,2ï30,7) 

Glu27Glu (n = 59) 32,6 (30,9ï34,3) 
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ʈʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʭʚʦʨʽ, ʷʢʽ ʙʫʣʠ ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ ʤʽʥʦʨʥʠʤ 

ʘʣʝʣʝʤ, ʤʘʣʠ ʚʠʱʠʡ ɯʄʊ ʧʦʨʽʚʥʷʥʦ ʟ ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ ʪʘ 

ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ (ʨ = 0,001 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʛʨʫʧ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʄʘʥʥʘ ï ʋʾʪʥʽ. ʇʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ɯʄʊ ʫ ʥʦʩʽʾʚ   

Gln27Gln- ʪʘ Gln27Glu-, ʘ ʪʘʢʦʞ ʫ ʥʦʩʽʾʚ Gln27Glu- ̔  Glu27Glu-ʛʝʥʦʪʠʧʽʚ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʤʘʣʠ ʚʠʱʠʡ ɯʄʊ, ʥʽʞ 

ʧʘʮʽʻʥʪʠ ʟ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ (ʨ1 < 0,001 ʪʘ ʨ2 < 0,001). 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɯʄʊ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʟʘ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ Gln27Glu-ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʾ 

ʩʪʘʪʽ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʫ ʯʦʣʦʚʽʢʽʚ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʚʽʜʤʽʥʥʽʩʪʴ 

ɯʄʊ ʟʘʣʝʞʥʦ ʚʽʜ  Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ = 0,001 ʟʘ 

ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ) (ʨʠʩ. 5.1).  

ʈʠʩ. 5.1  ʄʝʜʽʘʥʘ (ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ) ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʫ 

ʯʦʣʦʚʽʢʽʚ 

 

ʊʘʢ, ʫ ʯʦʣʦʚʽʢʽʚ, ʭʚʦʨʠʭ ʥʘ ɹɸ, ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɯʄʊ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ-ʥʦʩʽʾʚ Gln27Gln- ʪʘ                          

Gln27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ1 = 0,001 ʪʘ ʨ2 = 0,005 ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ), ʧʨʦʪʝ ʤʽʞ 

26,1
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23,9
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28,4
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ʧʦʢʘʟʥʠʢʘʤʠ ɯʄʊ ʫ ʯʦʣʦʚʽʢʽʚ-ʥʦʩʽʾʚ Gln27Glu- ̔  Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʽʩʪʦʪʥʦʾ 

ʨʽʟʥʠʮʽ ʥʝ ʚʠʟʥʘʯʝʥʦ (ʨ3 = 0,1 ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ).  

ʇʨʦʚʝʜʝʛʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɯʄʊ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʟʘ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ Gln27Glu-ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʞʽʥʦʢ ʪʘʢʦʞ 

ʚʠʷʚʠʚ, ʱʦ ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʤʘʣʠ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɯʄʊ, ʥʽʞ ʥʦʩʽʾ 

Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ = 0,001 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ) 

(ʨʠʩ. 5.2). 

ʈʠʩ. 5.2 ʄʝʜʽʘʥʘ (ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ) ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ ʫ 

ʞʽʥʦʢ 

 

ɾʽʥʢʠ, ʭʚʦʨʽ ʥʘ ɹɸ, ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʟʘ ʧʦʣʽʤʦʨʬʽʟʤʦʤ            

Gln27Glu-ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʤʘʣʠ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɯʄʊ 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ                            

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (ʨ = 0,001 ʟʘ 

ʄʘʥʥʦʤ ï ʋʾʪʥʽ). 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ  

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ 

ʪʘ ʩʪʘʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʩʚʽʜʯʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʚʽʜʤʽʥʥʽʩʪʴ. ʇʦʨʷʜ ʽʟ 

ʮʠʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʟʘ                   
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26

28

30

32

34

36

Gln27Gln Gln27Glu Glu27Glu

ʢ
ʛ
/
ʤ
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Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʤʦʚʽʨʥʦ ʯʘʩʪʽʰʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʦʞʠʨʽʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln- ʪʘ                            

Gln27Glu-ʛʝʥʦʪʠʧʽʚ. 

 5.2. ɸʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʘʩʠ ʪʽʣʘ ʪʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʇʦʣʽʤʦʨʙʽʜʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʢʣʽʥʽʢʠ ʚʥʫʪʨʽʰʥʽʭ 

ʭʚʦʨʦʙ, ʘ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ʪʘ ɹɸ ʟʘʣʠʰʘʶʪʴʩʷ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. ɿʘ ʜʘʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʠ, ʧʨʠʙʣʠʟʥʦ ʫ 30 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʩʫʧʫʪʥʷ ɸɻ [59]. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʠʭ ʟʤʽʥ, 

ʱʦ ʧʦʛʽʨʰʫʶʪʴ ʩʪʘʥ ʧʘʮʽʻʥʪʘ. ʇʨʠʯʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʘʤʝ 

ʧʘʪʦʣʦʛʽʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʧʨʦʛʥʦʟ ʞʠʪʪʷ 

ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [190]. ʇʘʮʽʻʥʪʠ ʟ ɹɸ ʪʘ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ/ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʤʦʞʫʪʴ 

ʬʦʨʤʫʚʘʪʠ ʛʨʫʧʫ ʨʠʟʠʢʫ ʟʘ ʨʦʟʚʠʪʢʦʤ ɸɻ [169]. ʇʨʦ ʚʘʞʣʠʚʽʩʪʴ ʛʝʥʝʪʠʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʧʘʪʦʛʝʥʝʟʫ ɹɸ ʪʘ ɸɻ ʩʚʽʜʯʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ [63, 68, 

72, 76, 81, 122, 161]. ʂʨʽʤ ʪʦʛʦ, ɹɸ ʪʘ ɸɻ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ, 

ʟʫʤʦʚʣʝʥʽ ʤʥʦʞʠʥʥʠʤʠ ʝʬʝʢʪʘʤʠ ʨʽʟʥʠʭ ʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʛʝʥʽʚ                                 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [195].  

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʽ ʨʝʮʝʧʪʦʨʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʢʘʪʝʭʦʣʘʤʽʥʘʤʠ, ʟʦʢʨʝʤʘ 

ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʦʞʠʨʽʥʥʷ [75, 78, 158, 

199]. ʇʨʠ ʟʙʫʜʞʝʥʥʽ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ 

ʩʫʜʠʥ (ʢʦʨʦʥʘʨʥʠʭ, ʩʢʝʣʝʪʥʠʭ ʤ'ʷʟʽʚ), ʨʦʟʩʣʘʙʣʝʥʥʷ ʛʣʘʜʢʠʭ ʤ'ʷʟʽʚ ʜʠʭʘʣʴʥʠʭ 

ʰʣʷʭʽʚ [125]. ɺʽʜʦʤʦ, ʱʦ ʢʘʪʝʭʦʣʘʤʽʥʠ, ʟʚôʷʟʫʶʯʠʩʴ ʽʟ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʥʝʨʛʦʦʙʤʽʥʽ, ʩʪʠʤʫʣʶʶʪʴ ʣʽʧʦʣʽʟ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʤʘʩʠ ʪʽʣʘ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʝʬʝʢʪʽʚ [90, 

171, 204]. ɯʩʥʫʻ ʜʫʤʢʘ ʧʨʦ ʪʝ, ʱʦ ʟʘʤʽʥʘ Gln27 (ʦʩʥʦʚʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ) ʥʘ 
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Glu (ʥʝʡʪʨʘʣʴʥʫ ʘʤʽʥʦʢʠʩʣʦʪʫ) ʚʧʣʠʚʘʻ ʥʘ ʟʚ'ʷʟʫʚʘʥʥʷ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʽʟ ɓ2-

ʘʜʨʝʥʝʨʛʽʯʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʟʘʧʦʙʽʛʘʶʯʠ ʨʦʟʱʝʧʣʝʥʥʶ ʞʠʨʽʚ.  

ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, 

ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʦʜʘʥʽ ʫ ʪʘʙʣ. 5.4. 

 

ʊʘʙʣʠʮʷ 5.4  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ 

 

ɸʨʪʝʨʽʘʣʴʥʘ 

ʛʽʧʝʨʪʝʥʟʽʷ 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

n % n % n % 

ʚ̔ ʜʩʫʪʥʷ  22 42,0 26 50,0 4 8,0 

ʥʘʷʚʥʘ  80 55,9 47 32,8 16 11,3 

 ɢ2 = 0,08; ʨ = 0,69 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʨʦʟʧʦʜʽʣ Gln27Gln-, Gln27Glu- ʪʘ 

Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ɸɻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ (ʨ = 0,69). 

ɼʘʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Gln-ʘʣʝʣʷ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ 

ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ (ʪʘʙʣ. 5.5). 
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ʊʘʙʣʠʮʷ 5.5  

ʈʦʟʧʦʜʽʣ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                          

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ 

 

ɸʣʝʣʴ 

ʅʘʷʚʥʘ ɸɻ ɺʽʜʩʫʪʥʷ ɸɻ  

ɢ2 

 

ʨ 

OR 

n = 143 n = 52 95 % ʉɯ 

ʉ (Gln) 0,724 0,673  

0,95 

 

0,33 

1,27 0,78ï2,07 

G (Glu) 0,276 0,327 0,79 0,48ï1,28 

 

ʇʦʪʽʤ ʟʜʽʡʩʥʠʣʠ ʘʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ (ʪʘʙʣ. 5.6). 

 

ʊʘʙʣʠʮʷ 5.6  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʨʪʝʨʽʘʣʴʥʦʾ 

ʛʽʧʝʨʪʝʥʟʽʾ 

ɻʝʥʦʪʠʧ ʅʘʷʚʥʘ ɸɻ ɺʽʜʩʫʪʥʷ ɸɻ  

ɢ2 

 

ʨ 

OR 

n = 143 n = 52 95 % ʉɯ 

Gln27Gln 0,559 0,423  

0,87 

 

0,35 

1,73 0,91ï3,29 

Gln27Glu 0,329 0,500 0,49 0,26ï0,93 

Glu27Glu 0,112 0,077 1,51 0,48ī4,75 

 

ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Gln-ʘʣʝʣʷ 

ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʦʛʦ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ 

(ɺʐ = 0,79; 95 % ɼɯ = 0,48ï1,28; ʨ = 0,33). 
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ʆʪʞʝ, ʘʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʦʛʦ ʡʦʛʦ 

ʟʨʦʩʪʘʥʥʷ (ɺʐ = 1,51; 95 % ɼɯ = 0,48ï4,75; ʨ = 0,33). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʉɸʊ ʪʘ ɼɸʊ ʟʘʣʝʞʥʦ ʚʽʜ                 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.7. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ 

ʨʽʟʥʠʮ ̔ ʧʦʢʘʟʥʠʢʽʚ ʉɸʊ ʪʘ ɼɸʊ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʟʘ                           

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ (ʨ = 0,142 ʪʘ ʨ = 

= 0,073 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ). ʇʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʉɸʊ ʽ 

ɼɸʊ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʄʘʥʥʘ ï ʋʾʪʥʽ ʫ ʭʚʦʨʠʭ ʽʟ Gln27Gln- ʪʘ           

Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ (ʨ1 = 0,832 ʽ ʨ2 = 0,987) ʟ Gln27Glu- ʽ                            

Glu27Glu-ʛʝʥʦʪʠʧʘʤʠ (ʨ1 = 0,241 ʽ ʨ2 = 0,498) ʪʘ ʟ Gln27Gln- ʽ                    

Glu27Glu-ʛʝʥʦʪʠʧʘʤʠ ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʚʽʜʤʽʥʥʦʩʪʽ 

(ʨ1 = 0,546 ʪʘ ʨ2 = 0,783). 

 

ʊʘʙʣʠʮʷ 5.7  

ʄʝʜʽʘʥʘ (ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ) ʧʦʢʘʟʥʠʢʽʚ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɻʝʥʦʪʠʧ, n 
ɸʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʤʤ ʨʪ. ʩʪ. 

ʩʠʩʪʦʣʽʯʥʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ 

Gln27Gln (n = 102) 138 (120ï150) 84 (70ï98) 

Gln27Glu (n = 73) 141 (120ï152) 82 (70ï100) 

Glu27Glu (n = 20) 146 (142ï172) 95 (90ï101) 

p (ʂʨʘʩʢʝʣʘ ï ʋʦʣʣʽʩʘ) p = 0,142 p = 0,073 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʚô̫ ʟʢʫ ʤʽʞ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ɸɻ, ʨʽʚʥʷʤʠ ʉɸʊ ʽ ɼɸʊ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʨʦʣʴ ʦʞʠʨʽʥʥʷ ʫ ʚʠʥʠʢʥʝʥʥʽ ɸɻ, ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ 

ʨʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʙʝʟ ɸɻ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ (ʪʘʙʣ. 5.8). 

 

ʊʘʙʣʠʮʷ 5.8  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                           

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʙʝʟ 

ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ 

 

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

n % n % n % 

ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ 9 40,9 5 19,2 1 25,0 

ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ 2 9,1 4 15,4 1 25,0 

ʦʞʠʨʽʥʥʷ 11 50,0 17 65,4 2 50,0 

 ɢ2 = 1,09; ʨ > 0,05 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʨʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ                 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʙʝʟ ɸɻ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ (ʨ > 0,05 ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ 

ʇʽʨʩʦʥʘ) (ʨʠʩ. 5.3). 
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ʈʠʩ. 5.3 ʏʘʩʪʦʪʘ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-

ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ 

ʤʘʩʠ ʪʽʣʘ 

 

ɼʘʣʽ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ɸɻ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ, ʷʢʠʡ 

ʧʦʜʘʥʠʡ ʫ ʪʘʙʣ. 5.9. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ                          

Glu27Glu-ʛʝʥʦʪʠʧ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ, 

Gln27Gln ï ʽʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ (ʨ = 0,001 ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ). 

ʆʪʞʝ, ʯʘʩʪʦʪʘ Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʚʠʱʘ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ɸɻ 

ʪʘ ʦʞʠʨʽʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʟ ʭʚʦʨʠʤʠ ʥʘ ɹɸ ʟ ɸɻ ʙʝʟ ʦʞʠʨʽʥʥʷ. 

ɼʘʣʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʦʞʠʨʽʥʥʷʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ (ʪʘʙʣ. 5.10). 
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ʊʘʙʣʠʮʷ 5.9  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ  ʟ ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ 

ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ 

 

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ  

 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

n % n % n % 

ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ  67 83,7 27 57,4 1 6,2 

ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ 7 8,7 10 21,3 2 12,5 

ʦʞʠʨʽʥʥʷ 6 7,6 10 21,3 13 81,3 

 ɢ2 = 20,34; ʨ < 0,05 

 

 

ʊʘʙʣʠʮʷ 5.10  

ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣ̔ʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʪʘ ʦʞʠʨʽʥʥʷ 

ɻʝʥʦʪʠʧ ʆʞʠʨʽʥʥʷ ʅʄʊ  

ɢ2 

 

ʨ 

OR 

n = 29 n = 19 95 % ʉɯ 

Gln27Gln 0,207 0,368  

6,34 

 

0,04 

0,45 0,12ï1,63 

Gln27Glu 0,345 0,526 0,47 0,15ï1,54 

Glu27Glu 0,448 0,105 3,91 1,34ī9,75 

 

ʅʘʷʚʥʽʩʪʴ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʙʽʣʴʰʫʚʘʣʘ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ 

3,91 ʨʘʟʠ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ (ɺʐ = 3,91; 95 % ɼɯ = 1,34ï9,75; ʨ = 

= 0,04) ʧʦʨʽʚʥʷʥʦ ʟ Gln27Gln-ʛʝʥʦʪʠʧʦʤ. 



97 

 

 

 
 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʦʞʠʨʽʥʥʷʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Glu-ʘʣʝʣʷ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ               

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ (ʪʘʙʣ. 5.11).   

  

ʊʘʙʣʠʮʷ 5.11  

ʈʦʟʧʦʜʽʣ ʘʣʝʣʝʡ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʪʘ ʦʞʠʨʽʥʥʷ 

ɸʣʝʣʴ ʆʞʠʨʽʥʥʷ ʅʄʊ  

ɢ2 

 

ʨ 

OR 

n = 29 n = 19 95 % ʉɯ 

ʉ (Gln) 0,379 0,632  

5,85 

 

0,02 

0,36 0,15ï0,83 

G (Glu) 0,621 0,368 2,81 1,20ï6,54 

 

ʅʘʷʚʥʽʩʪʴ Glu-ʘʣʝʣʷ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ 2,81 ʨʘʟʠ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ (ɺʐ = 2,81, 95 % ɼɯ = 1,20ï6,54, ʨ = 0,02) 

ʧʦʨʽʚʥʷʥʦ ʟ Gln-ʘʣʝʣʝʤ. 

ʆʪʞʝ, ʥʝ ʚʠʷʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ, ʨʽʚʥʽʚ ʩʠʩʪʦʣʽʯʥʦʛʦ 

ʪʘ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ɸʊ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʤʘʩʠ ʪʽʣʘ. ɺʠʟʥʘʯʝʥʥʷ ɯʄʊ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʦʞʠʨʽʥʥʷ ʙʫʣʦ ʫ 81,3 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ɸɻ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ. 

ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ 

ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʥʦʩʽʾ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʟʘ ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ Glu27Glu-ʛʝʥʦʪʠʧʫ ʽʟ 

ʦʞʠʨʽʥʥʷʤ ʤʘʣʠ ʚ 3,91 ʨʘʟʠ ʚʠʱʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɸɻ, ʘ ʥʦʩʽʾ Glu-ʘʣʝʣʷ ï 

ʫ 2,81 ʨʘʟʠ, ʱʦ ʜʦʚʦʜʠʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ɯʄʊ. 
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ɺʠʩʥʦʚʢʠ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

1. Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʭʚʦʨʠʤʠ ʥʘ ɹɸ, ʱʦ ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ ʪʘ ʥʘʜʣʠʰʢʦʚʫ ʤʘʩʫ ʪʽʣʘ (ʨ = 0,001 ʟʘ               

ɢ2-ʢʨʠʪʝʨʽʻʤ) [4]. 

2. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ɯʄʊ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʟʘ                              

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʪʘʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʯʦʣʦʚʽʢʽʚ, ʭʚʦʨʠʭ ʥʘ ɹɸ ʽʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ, ʙʫʣʠ ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ɯʄʊ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ-ʥʦʩʽʾʚ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ 

(ʨ1 = 0,001 ʪʘ ʨ2 = 0,005 ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ), ʘ ʞʽʥʢʠ, ʥʦʩʽʾ                               

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʤʘʣʠ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɯʄʊ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln- 

ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ (ʨ = 0,001 ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ) [69]. 

3. ʈʦʟʧʦʜʽʣ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ                

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ɸɻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ (ʨ = 0,69). 

4. ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ                  

Gln-ʘʣʝʣʷ ʷʢ ʨʝʬʝʨʝʥʪʥʦʛʦ ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʡʤʦʚʽʨʥʦʛʦ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ 

(ɺʐ = 0,79; 95 % ɼɯ = 0,48ï1,28; ʨ = 0,33) [108, 111]. 

5. ʇʦʢʘʟʥʠʢʠ ʉɸʊ ʪʘ ɼɸʊ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʫ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ (ʨ = 0,142 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ). 

6. ʈʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                               

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʙʝʟ ɸɻ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ (ʨ > 0,05 ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ). 

7. ɸʥʘʣʽʟ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ɸɻ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ ʟʘʩʚʽʜʯʠʚ, 

ʱʦ Glu27Glu-ʛʝʥʦʪʠʧ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ, 

Gln27Gln ï ʽʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ (ʨ = 0,001 ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ) [70]. 
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8. ʅʘʷʚʥʽʩʪʴ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʙʽʣʴʰʫʚʘʣʘ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ 

3,91 ʨʘʟʠ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ (ɺʐ = 3,91; ɼɯ ï 95 % 1,34ï9,75; ʨ = 

= 0,04) ʧʦʨʽʚʥʷʥʦ ʟ Gln27Gln-ʛʝʥʦʪʠʧʦʤ. 
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ʈʆɿɼɯʃ 6 

ɽʌɽʂʊʀɺʅɯʉʔ ʃɯʂʋɺɸʅʅʗ ʍɺʆʈʀʍ ʅɸ ɹʈʆʅʍɯɸʃʔʅʋ ɸʉʊʄʋ 

ɿɸʃɽɾʅʆ ɺɯɼ GLN27CLU-ʇʆʃɯʄʆʈʌɯɿʄʋ ɻɽʅɸ                                          

ɓ2-ɸɼʈɽʅɽʈɻɯʏʅʀʍ ʈɽʎɽʇʊʆʈɯɺ 

 6.1 ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ 

ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʇʦʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʤʧʪʦʤʽʚ) ɹɸ ʜʦʩʷʛʘʻʪʴʩʷ ʤʝʥʰʝ ʥʽʞ ʫ 

ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʘʢʪʠʚʥʽʩʪʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʜʠʭʘʣʴʥʠʭ 

ʰʣʷʭʘʭ ʥʘ ʪʣʽ ʥʝʜʦʩʪʘʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ [92]. ʆʜʥʠʤ ʽʟ ʧʨʝʧʘʨʘʪʽʚ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ɹɸ ʻ ɹɸʊɼ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʨʘʞʝʥʦʶ 

ʙʨʦʥʭʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʙʘʞʘʥʠʭ ʧʦʙʽʯʥʠʭ 

ʷʚʠʱ ʧʨʠ ʾʭ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʇʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ 

ɹɸʊɼ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ (ʜʝʩʝʥʩʠʪʠʟʘʮʽʾ) ʜʦ ʥʠʭ, ʱʦ 

ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʽ ʧʦʪʨʝʙʫʻ ʦʙʤʝʞʝʥʥʷ ʯʘʩʪʦʪʠ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ [46, 196, 202]. ɿʤʝʥʰʝʥʥʷ ʙʨʦʥʭʦʧʨʦʪʝʢʪʠʚʥʦʾ ʜʽʾ ɓ2-ʘʛʦʥʽʩʪʽʚ 

ʧʨʠ ʾʭ ʨʝʛʫʣʷʨʥʦʤʫ, ʯʘʩʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ ʩʪʦʩʫʻʪʴʩʷ ʽ 

ʢʦʨʦʪʢʦʜʽʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘʚʽʪʴ ʥʘ ʪʣʽ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʽʂʉ [18]. 

Van der Woude H. J. et al. (2001) ʫʩʪʘʥʦʚʠʣʠ, ʱʦ ʥʘ ʪʣʽ ʨʝʛʫʣʷʨʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʚʦʨʠʤʠ ʥʘ ɹɸ ʩʘʣʴʙʫʪʘʤʦʣʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʙʨʦʥʭʦʣʽʪʠʯʥʦʾ ʜʽʾ [80]. 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ɓ2-ʘʛʦʥʽʩʪʘʤʠ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ 

ʚʽʜ ʯʘʩʪʦʪʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʡ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ɹɸʊɼ ʽ ʨʦʟʚʠʪʦʢ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʚ'ʷʟʫʶʪʴ ʽʟ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʽʚ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ [23, 71, 83, 91, 132, 218, 225]. ɯʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ɹɸ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʟʤʽʥʘ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ 27-ʤʫ ʢʦʜʦʥʽ [140]. ɹʽʣʴʰʝ ʪʦʛʦ, ʭʚʦʨʽ ʟ Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʟʘ 

ʮʠʤ ʚʘʨʽʘʥʪʦʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɹɸʊɼ ʪʘ 

ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʾ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ [186]. ʇʠʪʘʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʮʴʦʛʦ 
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ʧʦʣʽʤʦʨʬʽʟʤʫ ʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ɹɸʊɼ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʂʉ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʠʩʢʫʩʽʡʥʠʤ [89]. 

ʋʩʽ ʭʚʦʨʽ ʦʪʨʠʤʫʚʘʣʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ (ʽʂʉ, ɹɸʊɼ) ʪʘ ɹɸʂɼ ʟʘ 

ʧʦʪʨʝʙʦʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 2 ʛʨʫʧʠ: 

ɯ ʛʨʫʧʘ ï 164 ʧʘʮʽʻʥʪʠ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ, ɯɯ ʛʨʫʧʘ ï 31 

ʧʘʮʽʻʥʪ ī ʩʝʨʝʜʥʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʙʫʜʝʩʦʥʽʜ. 

ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʟʘ ʦʧʠʪʥʠʢʦʤ ACQ-5 ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʆʌɺ1. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʘʮʽʻʥʪʘʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ (< 

400 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ɹɸʊɼ, ʜʦʟʫ ʽʂʉ ʧʽʜʚʠʱʫʚʘʣʠ ʜʦ ʩʝʨʝʜʥʴʦʾ (400ī800 ʤʢʛ 

ʥʘ ʜʦʙʫ), ʘ ʪʠʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʝʜʥʶ ʜʦʟʫ, ʧʽʜʚʠʱʫʚʘʣʠ ʜʦ ʚʠʩʦʢʦʾ (> 

800 ʤʢʛ ʥʘ ʜʦʙʫ). ʎʝ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ. ʇʽʩʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʢʦʥʪʨʦʣʶ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 71 ʭʚʦʨʦʛʦ ʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʽ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ. ʇʘʮʽʻʥʪʽʚ ʧʦʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʦ ʛʨʫʧʠ 

ɸ ʫʚʽʡʰʣʠ 35 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦ ʽʂʉ ʪʘ ɹɸʊɼ ʜʦʜʘʚʘʣʠ ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ 

ʜʚʽʯʽ ʥʘ ʜʦʙʫ, ʜʦ ʛʨʫʧʠ ɹ ï 36 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦʜʘʚʘʣʠ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ï 

18 ʤʢʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 4 ʪʠʞʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʢʦʥʪʨʦʣʶ ɹɸ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ 

ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 6.1. 

ʊʘʙʣʠʮʷ 6.1  

ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ 

ɻʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

ɯ 
0,84 (0,64ï1,51), 

n = 90 

1,05 (0,73ï1,62), 

n = 72 

1,22 (1,21ï1,23), 

n = 2 

ɯɯ 
1,25 (0,74ï2,02), 

n = 12 

0,82 (0,82), 

n = 1 

1,89 (1,80ï1,99), 

n = 18 
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ʋ ɯ ʛʨʫʧʽ ʩʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 61 ʭʚʦʨʠʡ ʤʘʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

(67,8 %), 26 ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (28,9 %) ʪʘ 3 ī 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (3,3 %); ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ 3 ʭʚʦʨʠʭ 

ʤʘʣʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (4,2 %), 64 ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʧʝʨʝʙʽʛ (88,9 %) ʪʘ 5 ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (6,9 %), ʘ ʚ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ.  

ʋ ɯɯ ʛʨʫʧʽ ʩʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʙʫʣʦ 2 ʭʚʦʨʠʭ ʽʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ 

(16,7 %), 4 ʭʚʦʨʠʭ ī ʽʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ (33,3 %) ʪʘ 6 ī 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ (50,0 %), ʥʦʩʽʾ Gln27Glu-ʛʝʥʦʪʠʧʫ ʤʘʣʠ 

ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ, ʘ Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʧʝʨʝʙʽʛ ɹɸ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʪʘ 

ɹɸʊɼ ʫ ʭʚʦʨʠʭ ʽʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʪʘ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 6.2. 

 

ʊʘʙʣʠʮʷ 6.2 

ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ 

ɻʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

ɯ 
0,65 (0,61ï0,69), 

n = 29 

0,87 (0,62ï0,93), 

n = 67 

1,19 (1,18ï1,2), 

 n = 2 

ɯɯ 
1,07 (0,69ï1,57), 

n = 10 

0,79 (0,79), 

n = 1 

1,85 (1,84ï2,0),  

n = 18 

 

 ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʫ ɯ ʪʘ ɯɯ ʛʨʫʧʘʭ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ Gln27Gln, Gln27Glu ʪʘ Glu27Glu 
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ʟʘʩʚʽʜʯʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ (ʨ1 = 0,001 ʪʘ ʨ2 = 0,001 ʟʘ 

ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ).  

ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʫ ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ ʜʦ ʪʘ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6.1. 

 

 

ʈʠʩ. 6.1 ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʫ ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ ʜʦ ʪʘ ʧʽʩʣʷ 

ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ 

 

ʋ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ɯ  ʛʨʫʧʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʥʠʮʽ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʥʠʢʘ ACQ-5 (ʨ = 0,2 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ 

ʥʦʩʽʾʚ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ = 0,04 ʪʘ ʨ = 0,001 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʜʦʟʠ. 

ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʜʦ ʪʘ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6.2. 

0 0,2 0,4 0,6 0,8 1 1,2 1,4

Glu27Glu

Gln27Glu

Gln27Gln

ɼʦ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷʇʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ
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 ʈʠʩ.6.2 ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʜʦ ʪʘ ʧʽʩʣʷ 

ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ 

 

 ʋ ʥʦʩʽʾʚ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ɯɯ ʛʨʫʧʠ ʡʤʦʚʽʨʥʦʾ  

ʨʽʟʥʠʮʽ ʚ ʨʽʚʥʷʭ ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʨ = 

= 0,06, ʨ = 0,8 ʪʘ ʨ = 0,1 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ). 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʝʥʦʪʠʧʽʚ Gln27Glu ʟʘ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 

ʜʚʦʭ ʛʨʫʧʘʭ ʧʦʜʘʥʠʡ ʫ ʪʘʙʣ. 6.3. 

ʊʘʙʣʠʮʷ 6.3 

ʇʦʢʘʟʥʠʢʠ ʦʙô̒ ʤʫ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ ʟʘʣʝʞʥʦ ʚʽʜ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʢʦʨʝʢʮʽʾ 

ʣʽʢʫʚʘʥʥʷ 

ɻʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

ɯ 
75 (73ï77), 

n = 90 

66 (65ï68), 

n = 72 

57 (55ï58),  

n = 2 

ɯɯ 
45 (43ï46), 

n = 12 

55 (55), 

n = 1 

49 (46ï51),  

n = 18 

0 0,5 1 1,5 2

Glu27Glu

Gln27Glu

Gln27Gln

ɼʦ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷʇʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ
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ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʝʥʦʪʠʧʽʚ Gln27Glu ʟʘ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 

ʜʚʦʭ ʛʨʫʧʘʭ ʧʦʜʘʥʠʡ ʫ ʪʘʙʣ.  6.4. 

 

ʊʘʙʣʠʮʷ 6.4 

ʇʦʢʘʟʥʠʢʠ ʦʙô̒ ʤʫ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ ʟʘʣʝʞʥʦ ʚʽʜ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ 

ʣʽʢʫʚʘʥʥʷ 

ɻʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ 

ɻʝʥʦʪʠʧ 

Gln27Gln Gln27Glu Glu27Glu 

ɯ 
83 (82ï84), 

n = 29 

79 (77ï81), 

n = 67 

60 (59ï61), 

 n = 2 

ɯɯ 
70 (57ï82), 

n = 10 

68 (68), 

n = 1 

52 (50ï54), 

n = 18 

  

ʋ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ɯ ʛʨʫʧʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʤʽʥʥʦʩʪʽ 

ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʜʦ ʪʘ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ (ʨ = 0,8 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ 

ʥʦʩʽʾʚ Gln27Gln- ʽ Gln27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ = 0,01 ʪʘ ʨ = 0,001 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ. 

 ʋ ʥʦʩʽʾʚ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ɯɯ ʛʨʫʧʠ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʂʉ ʽ ɹɸʊɼ 

(ʨ = 0,048 ʪʘ ʨ = 0,004 ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ), ʘ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ 

ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʥʝ ʚʠʷʚʣʝʥʦ (ʨ = 0,5). 

ʆʪʞʝ, ʚ ɯ ʪʘ ɯɯ ʛʨʫʧʘʭ ʩʝʨʝʜ ʥʦʩʽʾʚ ʛʝʥʦʪʠʧʽʚ Gln27Gln, Gln27Glu ̔  

Glu27Glu ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 

(ʨ1 = 0,001 ʪʘ ʨ2 = 0,01 ʟʘ ʂʨʘʩʢʝʣʦʤ ï ʋʦʣʣʽʩʦʤ) ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ         

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʡʤʦʚʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ, 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʘʩʦʮʽʡʦʚʘʥʘ ʟ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʻ ʥʠʞʯʦʶ ʫ ʭʚʦʨʠʭ ʥʦʩʽʾʚ                

Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ. 

 6.2 ʆʧʪʠʤʽʟʘʮʽʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ                  

ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

 ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʽʜʽʙʨʘʣʠ 71 ʭʚʦʨʦʛʦ ʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʽ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ, ʷʢʽ ʙʫʣʠ ʥʦʩʽʷʤʠ Gln27Gln-, Gln27Glu- ʪʘ 

Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʥʝ ʜʘʚʘʣʠ ʘʜʝʢʚʘʪʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʠʱʽ ʜʦʟʠ ̔ʂʉ ʽ ɹɸʊɼ.  

 ʇʘʮʽʻʥʪʽʚ ʧʦʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʦ ʛʨʫʧʠ ɸ ʫʚʽʡʰʣʠ 35 ʭʚʦʨʠʭ, ʷʢʠʤ 

ʜʦ ʚʠʩʦʢʠʭ ʜʦʟ ̔ ʂʉ ʪʘ ɹɸʊɼ ʜʦʜʘʚʘʣʠ ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʜʚʽʯʽ ʥʘ ʜʦʙʫ, ʜʦ 

ʛʨʫʧʠ ɹ ï 36 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦʜʘʚʘʣʠ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ï 18 ʤʢʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ.  

 ɼʘʣʽ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʦʟʧʦʜʽʣ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʛʨʫʧʽ ɸ, ʥʘʚʝʜʝʥʠʡ 

ʫ ʪʘʙʣ. 6.5. 

ʊʘʙʣʠʮʷ 6.5  

ʉʫʧʫʪʥʷ ʧʘʪʦʣʦʛʽʷ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ɸ 
 

 

 

ɻʝʥʦʪʠʧ 

 

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ ʅʘʷʚʥʽʩʪʴ ɸɻ ʂʣʘʩʪʝʨ 

ʥʦʨ-

ʤʘʣʴʥʘ 

ʥʘʜʣʠ-

ʰʢʦʚʘ 

ʦʞʠ-

ʨʽʥʥʷ 

ʥʘʷʚ-

ʥʘ 

ʚʽʜʩʫʪ-

ʥ ̫

ɸ ɺ ʉ 

n/% n/% n/% n/% n/% n/% n/% n/% 

Gln27Gln, 

n = 3 

0/0 2/66,7 1/33,3 1/33,3 2/66,7 2/66,7 0/0 1/33,3 

Gln27Glu, 

n = 22 

9/40,9 6/27,3 8/31,8 7/31,8 15/68,2 10/45,5 8/36,4 4/18,1 

Glu27Glu, 

n = 10 

1/10,0 1/10,0 8/80,0 9/90,0 1/10,0 2/20,0 8/80,0 0/0 
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 ʉʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʚ ʛʨʫʧʽ ɸ ʯʘʩʪʽʰʝ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ (66,7 %), ʙʫʣʘ ʚʽʜʩʫʪʥʷ ɸɻ (66,7 %) ʪʘ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʚʭʦʜʠʣʘ ʜʦ ʢʣʘʩʪʝʨʘ ɸ (66,7 %); ʚ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ï ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ 

ʚ 40,9 %, ʘ ʦʞʠʨʽʥʥʷ ï ʚ 31,8 %, ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʥʝ ʤʘʣʠ ɸɻ (68,2 %) ʪʘ 

ʚʭʦʜʠʣʠ ʜʦ ʢʣʘʩʪʝʨʘ ɸ (45,5 %); ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʤʘʣʠ ʦʞʠʨʽʥʥʷ (80,0 %), ʫ 90,0 % ʙʫʣʘ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ɸɻ ʪʘ 80,0 % ï ʚʭʦʜʠʣʠ 

ʜʦ ʢʣʘʩʪʝʨʘ ɺ. 

 ʊʦʜʽ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʦʟʧʦʜʽʣ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʚ ʛʨʫʧʽ ɺ, ʥʘʚʝʜʝʥʠʡ ʫ 

ʪʘʙʣ. 6.6. 

 

ʊʘʙʣʠʮʷ 6.6  

ʉʫʧʫʪʥʷ ʧʘʪʦʣʦʛʽʷ ʪʘ ʢʣʘʩʪʝʨʥʘ ʥʘʣʝʞʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ɹ 
 

 

 

ɻʝʥʦʪʠʧ 

 

 

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ ʅʘʷʚʥʽʩʪʴ ɸɻ ʂʣʘʩʪʝʨ 
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ɸ ɺ ʉ 

n n n n n n n n 

% % % % % % % % 

Gln27Gln, 

n = 3 

1 2 0 1 2 1 0 2 

33,3 66,7 0 33,3 66,7 33,3 0 66,7 

Gln27Glu, 

n = 23 

6 7 10 8 15 10 6 7 

26,1 30,4 43,5 34,8 65,2 43,5 26,1 30,4 

Glu27Glu, 

n = 10 

1 1 8 7 3 1 7 2 

10,0 10,0 80,0 70,0 30,0 10,0 70,0 20,0 
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 ʉʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʚ ʛʨʫʧʽ ɺ ʯʘʩʪʽʰʝ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ (66,7 %), ʙʫʣʘ ʚʽʜʩʫʪʥʷ ɸɻ (66,7 %) ʪʘ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʚʭʦʜʠʣʘ ʜʦ ʢʣʘʩʪʝʨʘ ʉ (66,7 %); ʚ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ʯʘʩʪʽʰʝ ʙʫʣʦ 

ʦʞʠʨʽʥʥʷ (43,5 %), ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʥʝ ʤʘʣʠ ɸɻ (65,2 %) ʪʘ ʚʭʦʜʠʣʠ ʜʦ 

ʢʣʘʩʪʝʨʘ ɸ (43,5 %); ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʤʘʣʠ 

ʦʞʠʨʽʥʥʷ (80,0 %), ʫ 70 % ʜʽʘʛʥʦʩʪʦʚʘʥʦ ɸɻ ʪʘ 70,0 % ï ʚʭʦʜʠʣʠ ʜʦ 

ʢʣʘʩʪʝʨʘ ɺ. 

 ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʤʠ ʦʮʽʥʠʣʠ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʚ ʛʨʫʧʽ ɸ ʯʝʨʝʟ 4 

ʪʠʞʥʽ, ʧʦʜʘʥʽ ʚ ʪʘʙʣ. 6.7. 

 

ʊʘʙʣʠʮʷ 6.7  

ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ 

ʛʨʫʧʽ ɸ 

ʆʧʠʪʫʚʘʣʴʥʠʢ ACQ-5, ʙʘʣʽʚ 

Gln27Gln (n = 3) Gln27Glu (n = 22) Glu27Glu (n = 10) 

ʜʦ ʧʽʩʣʷ ʜʦ ʧʽʩʣʷ ʜʦ ʧʽʩʣʷ 

1,2 

(1,07ï1,26) 

0,72 

(0,65ï0,73) 

0,82 

(0,76ï0,93) 

0,79 

(0,76ï0,89) 

1,91 

(1,89ï1,97) 

1,85 

(1,74ï1,95) 

p = 0,013 p = 0,232 p = 0,109 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ  ʛʨʫʧʽ ɸ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʨʦʩʪʘʚ ʣʠʰʝ ʚ ʥʦʩʽʾʚ 

Gln27Gln-ʛʝʥʦʪʠʧʫ (ʨ = 0,013 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ ʥʦʩʽʾʚ Gln27Glu- ʪʘ 

Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘʣʠʰʘʚʩʷ ʙʝʟ ʽʤʦʚʽʨʥʠʭ ʟʤʽʥ (ʨ = 0,232 ʪʘ ʨ = 0,109 ʟʘ 

ɺʽʣʢʦʢʩʦʥʦʤ). 

ʋ ʪʘʙʣʠʮʽ 6.8 ʟʦʙʨʘʞʝʥʦ ʦʮʽʥʢʫ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ʚ ʛʨʫʧʽ ɺ ʯʝʨʝʟ 4 

ʪʠʞʥʽ ʪʘ ʜʦʚʝʜʝʥʦ, ʱʦ ʚ ʥʦʩʽʾʚ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ 

ʛʨʫʧʠ ɹ  ʚʽʜʟʥʘʯʘʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ (ʨ = 0,047, ʨ = 0,01 
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ʪʘ ʨ = 0,008 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ ʜʦ ʜʘʥʦʾ ʢʦʨʝʢʮʽʾ 

ʣʽʢʫʚʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 6.8  

ʂʦʥʪʨʦʣʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ 

ʛʨʫʧʽ ɹ 

ʆʧʠʪʫʚʘʣʴʥʠʢ ACQ-5, ʙʘʣʽʚ 

Gln27Gln (n = 3) Gln27Glu (n = 23) Glu27Glu (n = 10) 

ʜʦ ʧʽʩʣʷ ʜʦ ʧʽʩʣʷ ʜʦ ʧʽʩʣʷ 

0,8 

(0,74ï1,15) 

0,65 

(0,60ï0,67) 

0,89 

(0,86ï0,99) 

0,68 

(0,61ï0,74) 

1,92 

(1,86ï1,99) 

1,37 

(1,24ï1,48) 

p = 0,047 p = 0,01 p = 0,008 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʆʌɺ1, ʱʦ ʧʨʦʚʝʜʝʥʽ ʚ ʛʨʫʧʽ ɸ ʧʽʩʣʷ 

ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.3.  

 

 

ʈʠʩ. 6.3 ʆʙ'ʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ 

ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʛʨʫʧʠ ɸ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʚ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʛʨʫʧʠ ɸ 

0 10 20 30 40 50 60 70 80 90

Glu27Glu

Gln27Glu

Gln27Gln

ɼʦ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷʇʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ
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ʙʫʣʠ ʚʠʱʠʤʠ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ (ʨ = 0,048 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ ʥʦʩʽʾʚ 

Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʮʽʻʾ ʨʽʟʥʠʮʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʨ = 0,1 ʪʘ 

ʨ = 0,07 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ).  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʆʌɺ1, ʱʦ ʧʨʦʚʝʜʝʥʽ ʚ ʛʨʫʧʽ ɺ ʧʽʩʣʷ 

ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 6.4.  

 

 

ʈʠʩ.6.4 ʆʙ'ʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ ʫ ʭʚʦʨʠʭ ʛʨʫʧʠ ɹ ʧʽʩʣʷ 

ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

 

ʋ ʥʦʩʽʾʚ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʛʨʫʧʠ ɹ 

ʚʽʜʟʥʘʯʘʣʠ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 (ʨ = 0,033, ʨ = 0,003 ʪʘ ʨ = 0,007 ʟʘ 

ɺʽʣʢʦʢʩʦʥʦʤ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʦ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ. 

ʆʪʞʝ, ʩʝʨʝʜ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ  ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ 

ʦʞʠʨʽʥʥʷ (ʚ ʛʨʫʧʽ ɸ ï 80 %, ʫ ʛʨʫʧʽ ɹ ï 80 %), ɸɻ ï 90 ʽ 70 % ʪʘ 80 % ʟ ʛʨʫʧʠ 

ɸ ʽ 70 % ʟ ʛʨʫʧʠ ɹ ʭʚʦʨʠʭ ʩʢʣʘʣʠ ʢʣʘʩʪʝʨ ɺ. ʆʪʞʝ, ʥʦʩʽʾ                                  

Glu27Glu-ʛʝʥʦʪʠʧʫ ʛʨʫʧʠ ɹ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʜʦ ʚʠʩʦʢʠʭ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ 

ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʤʘʣʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Glu27Glu- ʪʘ                                       

0 20 40 60 80 100
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Gln27Glu-ʛʝʥʦʪʠʧʽʚ  ʛʨʫʧʠ ɸ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʜʦʜʘʪʢʦʚʦ 24 ʤʢʛ ʬʦʨʤʦʪʝʨʦʣʫ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʽʦʪʨʦʧʽʶ 

ʙʨʦʤʽʜʦʤ 18 ʤʢʛ ʥʘ ʜʦʙʫ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ                            

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʥʽʞ ʜʦʜʘʪʢʦʚʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʬʦʨʤʦʪʝʨʦʣʫ. 

 

ɺʠʩʥʦʚʢʠ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ɹɸ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʟʘʣʝʞʥʦ 

ʚʽʜ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ɯ ʛʨʫʧʽ ʩʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ 61 ʭʚʦʨʠʡ ʤʘʚ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ (67,8 %), 26 ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ 

(28,9 %) ʪʘ 3 ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (3,3 %); ʚ ʥʦʩʽʾʚ                    

Gln27Glu-ʛʝʥʦʪʠʧʫ 3 ʭʚʦʨʠʭ ʤʘʣʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (4,2 %), 64 ï 

ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ (88,9 %) ʪʘ 5 ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

ɹɸ (6,9 %), ʘ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

ɹɸ, ʫ ɯɯ ʛʨʫʧʽ ʩʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʙʫʣʦ 2 ʭʚʦʨʠʭ ʽʟ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ (16,7 %), 4 ʭʚʦʨʠʭ ī ʽʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ 

(33,3 %) ʪʘ 6 ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ (50,0 %), ʥʦʩʽʾ                 

Gln27Glu-ʛʝʥʦʪʠʧʫ ʤʘʣʠ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ, ʘ                     

Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ. 

2. ʋ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ɯ  ʛʨʫʧʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʥʠʮʽ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ACQ-5 (ʨ = 0,2 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ 

ʥʦʩʽʾʚ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ = 0,04 ʪʘ ʨ = 0,001 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʜʦʟʠ, ʘ ʚ ʥʦʩʽʾʚ Gln27Gln-, 

Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ɯɯ ʛʨʫʧʠ ʡʤʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʚ ʨʽʚʥʷʭ 

ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʨ = 0,06, ʨ = 0,8 ʪʘ ʨ = 

= 0,1 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ). 
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3. ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʦʪʠʧʽʚ Gln27Glu ʟʘ ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ 

ɯ ʛʨʫʧʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʜʦ ʪʘ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ 

ʣʽʢʫʚʘʥʥʷ (ʨ = 0,8 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ ʥʦʩʽʾʚ Gln27Gln- ʪʘ                         

Gln27Glu-ʛʝʥʦʪʠʧʽʚ (ʨ = 0,01 ʪʘ ʨ = 0,001 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ; ʚ ʥʦʩʽʾʚ Gln27Gln- ʪʘ 

Gln27Glu-ʛʝʥʦʪʠʧʽʚ ɯɯ ʛʨʫʧʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 

(ʨ = 0,048 ʪʘ ʨ = 0,004 ʟʘ ʄʘʥʥʦʤ ï ʋʾʪʥʽ), ʘ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ 

ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʆʌɺ1 ʥʝ ʚʠʷʚʣʝʥʦ (ʨ = 0,5). 

4. ʇʘʮʽʻʥʪʽʚ ʽʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ɹɸ ʧʦʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ, ʜʦ ʛʨʫʧʠ ɸ ʫʚʽʡʰʣʠ 35 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦ ʚʠʩʦʢʠʭ 

ʜʦʟ ̔ ʂʉ ʪʘ ɹɸʊɼ ʜʦʜʘʚʘʣʠ ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʜʚʽʯʽ ʥʘ ʜʦʙʫ, ʜʦ ʛʨʫʧʠ ɹ ï 

36 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦʜʘʚʘʣʠ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ï 18 ʤʢʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ. 

5. ʉʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʚ ʛʨʫʧʽ ɸ ʯʘʩʪʽʰʝ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ (66,7 %), ʙʫʣʘ ʚʽʜʩʫʪʥʷ ɸɻ (66,7 %) ʪʘ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʚʭʦʜʠʣʘ ʜʦ ʢʣʘʩʪʝʨʘ ɸ (66,7 %); ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ï ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ 

ʚ 40,9 %, ʘ ʦʞʠʨʽʥʥʷ ï 31,8 %, ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʥʝ ʤʘʣʠ ɸɻ (68,2 %) ʪʘ 

ʚʭʦʜʠʣʠ ʜʦ ʢʣʘʩʪʝʨʘ ɸ (45,5 %); ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʤʘʣʠ ʦʞʠʨʽʥʥʷ (80,0 %), ʫ 90,0 % ï ʜʽʘʛʥʦʩʪʦʚʘʥʦ ɸɻ ʪʘ 80,0 % ʚʭʦʜʠʣʠ ʜʦ 

ʢʣʘʩʪʝʨʘ ɺ. 

6. ʉʝʨʝʜ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʦʪʠʧʫ ʚ ʛʨʫʧʽ ɹ ʯʘʩʪʽʰʝ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʥʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ (66,7 %), ʙʫʣʘ ʚʽʜʩʫʪʥʷ ɸɻ (66,7 %) ʪʘ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ 

ʚʭʦʜʠʣʘ ʜʦ ʢʣʘʩʪʝʨʘ ʉ (66,7 %); ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ʯʘʩʪʽʰʝ ʙʫʣʦ 

ʦʞʠʨʽʥʥʷ (43,5 %), ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʥʝ ʤʘʣʠ ɸɻ (65,2 %) ʪʘ ʚʭʦʜʠʣʠ ʜʦ 

ʢʣʘʩʪʝʨʘ ɸ (43,5 %); ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʤʘʣʠ 

ʦʞʠʨʽʥʥʷ (80,0 %), ʚ 70,0 % ʜʽʘʛʥʦʩʪʦʚʘʥʦ ɸɻ ʪʘ 70,0 % ʚʭʦʜʠʣʠ ʜʦ ʢʣʘʩʪʝʨʘ 

ɺ. 
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7. ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ʚ ʛʨʫʧʘʭ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ ʯʝʨʝʟ 

4 ʪʠʞʥʽ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ  ʛʨʫʧʽ ɸ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʨʦʩʪʘʚ ʣʠʰʝ ʚ ʥʦʩʽʾʚ 

Gln27Gln-ʛʝʥʦʪʠʧʫ (ʨ = 0,013 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ ʥʦʩʽʾʚ Gln27Glu- ʪʘ 

Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘʣʠʰʘʚʩʷ ʙʝʟ ʽʤʦʚʽʨʥʠʭ ʟʤʽʥ (ʨ = 0,232 ʪʘ ʨ = 0,109 ʟʘ 

ɺ̔ ʣʢʦʢʩʦʥʦʤ); ʫ ʥʦʩʽʾʚ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʛʨʫʧʠ 

ɹ  ʚʽʜʟʥʘʯʘʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ (ʨ = 0,047, ʨ = 0,01 ʪʘ 

ʨ = 0,008 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ ʜʦ ʜʘʥʦʾ ʢʦʨʝʢʮʽʾ 

ʣʽʢʫʚʘʥʥʷ. 

8. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʾ ʜʠʭʘʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʛʨʫʧʘʭ  ʧʽʩʣʷ 

ʤʦʜʠʬʽʢʘʮʽʾ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 ʚ ʥʦʩʽʾʚ 

Gln27Gln-ʛʝʥʦʪʠʧʫ ʛʨʫʧʠ ɸ ʙʫʣʠ ʚʠʱʠʤʠ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ (ʨ = 0,048 

ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ), ʘ ʚ ʥʦʩʽʾʚ Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʮʽʻʾ ʨʽʟʥʠʮʽ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʨ = 0,1 ʪʘ ʨ = 0,07 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ); ʫ ʥʦʩʽʾʚ Gln27Gln-, 

Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʛʨʫʧʠ ɹ ʚʽʜʟʥʘʯʘʣʠ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1 

(ʨ = 0,033, ʨ = 0,003 ʪʘ ʨ = 0,007 ʟʘ ɺʽʣʢʦʢʩʦʥʦʤ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʜʦ ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ [21]. 

 

ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ 1. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 1245. 

ʍʚʦʨʘ ʂ., 43 ʨʦʢʠ, ʟʚʝʨʥʫʣʘʩʷ ʜʦ ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʜʝʥʥʠʭ ʩʠʤʧʪʦʤʽʚ ɹɸ ʙʽʣʴʰʝ ʥʽʞ ʜʚʽʯʽ ʥʘ ʪʠʞʜʝʥʴ, ʯʘʩʪʽ ʥʽʯʥʽ ʧʨʦʙʫʜʞʝʥʥʷ, 

ʦʙʤʝʞʝʥʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʫʭʠʡ ʥʘʜʩʘʜʥʠʡ ʢʘʰʝʣʴ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʙʽʣʴʰʝ ʚʥʦʯʽ ʪʘ ʟʨʘʥʢʫ, ʝʧʽʟʦʜʠ ʩʚʠʩʪʷʯʦʛʦ ʜʠʭʘʥʥʷ. ɼʦʙʦʚʽ ʢʦʣʠʚʘʥʥʷ 

ʧʽʢʦʚʦʾ ʦʙôʻʤʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʠʜʠʭʫ (ʇʆʐʚʠʜ) ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʧʽʢʬʣʦʫʤʝʪʨʽʾ ʩʪʘʥʦʚʠʣʠ > 20 %. ʍʚʦʨʘ ʚʽʜʟʥʘʯʘʣʘ ʥʘʧʘʜʦʧʦʜʽʙʥʠʡ ʢʘʰʝʣʴ ʟ̔ 

ʚʠʜʽʣʝʥʥʷʤ ʩʣʠʟʦʚʦʛʦ ʭʘʨʢʦʪʠʥʥʷ ʜʦ 20 ʤʣ ʥʘ ʜʦʙʫ, ʟʘʜʠʰʢʫ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ 

ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʩʣʘʙʽʩʪʴ. ʍʚʦʨʽʻ ʥʘ ɹɸ ʚʧʨʦʜʦʚʞ 20 ʨʦʢʽʚ, ʘ ʦʩʪʘʥʥʽ 

3 ʨʦʢʠ ʚʽʜʟʥʘʯʘʻ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ. ɿʘʛʦʩʪʨʝʥʥʷ ʙʫʚʘʶʪʴ ʜʚʽʯʽ ï 

ʪʨʠʯʽ ʥʘ ʨʽʢ. ʇʨʠʟʥʘʯʝʥʦ ʧʦʩʪʽʡʥʫ (ʙʘʟʠʩʥʫ) ʪʝʨʘʧʽ ʁ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
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ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʜʦʟʦ ,ʁ ʱʦ ʚʽʜʧʦʚʽʜʘʣʘ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʙʫʜʝʩʦʥʽʜ ï 800 ʤʢʛ ʥʘ ʜʦʙʫ), ʚ ʧʦʻʜʥʘʥʥʽ ʟ ɓ2-ʘʛʦʥʽʩʪʦʤ ʪʨʠʚʘʣʦʾ ʜʽʾ 

(ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ʩʘʣʴʙʫʪʘʤʦʣʦʤ ʟʘ ʧʦʪʨʝʙʠ. ʎʷ ʪʝʨʘʧʽʷ ʥʝ 

ʟʘʙʝʟʧʝʯʠʣʘ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʠʤʧʪʦʤʽʚ ɹɸ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʅʝ ʧʘʣʠʪʴ, ʘʣʢʦʛʦʣʴ ʥʝ ʚʞʠʚʘʻ. ɿ ʘʥʘʤʥʝʟʫ ï ʭʨʦʥʽʯʥʠʡ ʘʣʝʨʛʽʯʥʠʡ 

ʧʝʨʩʠʩʪʫʚʘʣʴʥʠʡ ʨʠʥʽʪ. 

ʇ̔ ʜ ʯʘʩ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥ:̫ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ. ʐʢʽʨʥʽ ʧʦʢʨʠʚʠ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, ʯʠʩʪʽ. 

ʇʝʨʠʬʝʨʠʯʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʥʝ ʟʙʽʣʴʰʝʥʽ. ʍʚʦʨʘ ʧʽʜʚʠʱʝʥʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʟ ʧʝʨʝʚʘʞʥʠʤ ʚʽʜʢʣʘʜʘʥʥʷʤ ʞʠʨʫ ʫ ʜʽʣʷʥʮʽ ʞʠʚʦʪʘ. ʈʽʩʪ ï 168 ʩʤ, ʤʘʩʘ ʪʽʣʘ ï 

80 ʢʛ, ɯʄʊ ï 28,5 ʢʛ/ʤ2. ɸʫʩʢʫʣʴʪʘʪʠʚʥʦ ʚ ʣʝʛʝʥʷʭ ʥʘ ʪʣʽ ʞʦʨʩʪʢʦʛʦ ʜʠʭʘʥʥʷ 

ʧʨʦʩʣʫʭʦʚʫʶʪʴʩʷ ʤʥʦʞʠʥʥʽ ʩʫʭʽ ʭʨʠʧʠ. ʏɼ ï 22 ʟʘ 1 ʭʚʠʣʠʥʫ. ʊʦʥʠ ʩʝʨʮʷ 

ʟʚʫʯʥʽ, ʩʝʨʮʝʚʽ ʩʢʦʨʦʯʝʥʥʷ ʨʠʪʤʽʯʥʽ. ɸʊ ï 132/88 ʤʤ ʨʪ. ʩʪ., ʧʫʣʴʩ ï 72 ʫʜ./ʭʚ.  

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ: ʢʦʨʝʥʽ ʪʷʞʠʩʪʽ, ʣʝʛʝʥʝʚʠʡ ʤʘʣʶʥʦʢ ʧʦʩʠʣʝʥʠʡ, 

ʜʝʬʦʨʤʦʚʘʥʠʡ. ʍʚʦʨʽʡ ʧʨʦʚʝʜʝʥʦ ʩʧʽʨʦʛʨʘʬʽ ʁʟ ʘʥʘʣʽʟʦʤ ʢʨʠʚʦʾ çʧʦʪʽʢ ï

ʦʙôʻʤè ʬʦʨʩʦʬʘʥʦʛʦ ʚʠʜʠʭʫ: ʬʦʨʩʦʚʘʥʘ ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ (ʌɾɭʃ) ï 

4,1 ʣ (98,4 %), ʦʙôʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ (ʆʌɺ1) ï 2,2 ʣ 

(51,3 %), ʽʥʜʝʢʩ ʊʠʬʥʦ (ʆʌɺ1/ʌɾɭʃ) ï 54,0 %. ɺʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʟʘ 

ʟʤʽʰʘʥʠʤ ʪʠʧʦʤ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʟ ʙʨʦʥʭʦʣʽʪʠʢʦʤ 

ʟʚʦʨʦʪʥʽʩʪʴ ʆʌɺ1 ʩʪʘʥʦʚʠʣʘ 13 %. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ɹɸ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ Asthma Control Questionnaire-5 (ACQ-5) ʪʘ 

ʚʩʪʘʥʦʚʠʣʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (ʩʝʨʝʜʥʽʡ ʙʘʣ ï 1,72). 

ʅʘ ʧʽʜʩʪʘʚʽ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʘʥʠʭ ʦʙô̒ ʢʪʠʚʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʡ ʧʘʮʽʻʥʪʮʽ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʽʘʛʥʦʟ: ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ, ʧʝʨʩʠʩʪʫʚʘʣʴʥʘ, IV ʩʪʫʧʽʥʴ, ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ, ʃʅ ɯɯ ʩʪ. ʟʘ ʟʤʽʰʘʥʠʤ ʪʠʧʦʤ. 

ʇʦʣʽʤʦʨʬʽʟʤ 1-ʛʦ ʝʢʟʦʥʘ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʜʦʚʞʠʥʠ 

ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʘʤʧʣʽʬʽʢʫʚʘʣʠ ʜʽʣʷʥʢʫ ʧʨʦʤʦʪʦʨʫ 
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ʟʘʟʥʘʯʝʥʦʛʦ ʛʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʠ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ: ʧʨʷʤʦʛʦ (sence) 

ï5' GACAAGCTGAGTGTGCAGGAC 3' ʽ ʟʚʦʨʦʪʥʦʛʦ (antisense)                          

5  ̀TGAAGTAGTTGGTGACCGTCTG 3'. ɺʽʟʫʘʣʽʟʘʮʽʶ ɼʅʂ ʧʽʩʣʷ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʘ (çɹʽʦʢʦʤè, 

ʈʦʩʽʷ). ʆʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ: ʭʚʦʨʘ ʻ ʥʦʩʽʻʤ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ                

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʦʜʫ ʋʦʨʜʘ ʭʚʦʨʫ ʚʽʜʥʝʩʣʠ ʜʦ ʢʣʘʩʪʝʨʘ ɺ, ʚ ʷʢʦʤʫ 

ʧʨʝʚʘʣʶʚʘʣʠ ʞʽʥʢʠ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʽʣʘ, ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʦʙʪʷʞʝʥʠʤ ʘʣʝʨʛʦʘʥʘʤʥʝʟʦʤ, ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʥʘʷʚʥʽʩʪʶ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ                 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʮʽʡ ʧʘʮʽʻʥʪʮʽ ʧʨʦʚʦʜʠʣʠ ʢʦʨʝʢʮʽʶ ʙʘʟʠʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦʟʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ             

(ʙʫʜʝʩʦʥʽʜ > 800 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ɓ2-ʘʛʦʥʽʩʪʽʚ ʪʨʠʚʘʣʦʾ ʜʽʾ (ʬʦʨʤʦʪʝʨʦʣ ï 

24 ʤʢʛ ʥʘ ʜʦʙʫ). ʊʘʢʝ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ. ʆʮʽʥʶʚʘʥʥʷ 

ʨʽʚʥ ̫ʢʦʥʪʨʦʣʶ ʥʝ ʜʘʣʦ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (1,74 ʙʘʣʘ). ʆʌɺ1 ʩʪʘʥʦʚʠʣʦ 

52,7 %. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦ ʮʴʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʜʦʜʘʪʢʦʚʦ ʧʨʠʟʥʘʯʝʥʦ 

ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ï 18 ʤʢʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 

4 ʪʠʞʥʽ. ɿʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʫʩʪʘʥʦʚʣʝʥʦ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʧʝʨʝʙʽʛ ɹɸ (1,2 ʙʘʣʘ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʤʝʪʨʽʾ ʆʌɺ1 ï 68,4 %. 

ʅʘ ʮʴʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʧʨʠʢʣʘʜʽ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʪʘ ɓ2-ʘʛʦʥʽʩʪʽʚ 

ʪʨʠʚʘʣʦʾ ʜʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʪʽʦʪʨʦʧʽ ʁʙʨʦʤʽʜʦʤ (18 ʤʢʛ ʥʘ ʜʦʙʫ) ʫ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 
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ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ 2. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 3458 

ʍʚʦʨʘ ʄ., 32 ʨʦʢʠ, ʟʚʝʨʥʫʣʘʩʷ ʜʦ ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʥʘʧʘʜʠ 

ʷʜʫʭʠ ʜʦ 10 ʨʘʟʽʚ ʥʘ ʜʦʙʫ, ʥʽʯʥʽ ʧʨʦʙʫʜʞʝʥʥʷ ʯʝʨʝʟ ɹɸ, ʟʥʘʯʥʝ ʦʙʤʝʞʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʭʨʠʧʠ ʚ ʛʨʫʜʷʭ, ʟʘʜʠʰʢʫ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʬʽʟʠʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ, ʩʣʘʙʽʩʪʴ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɓ2-ʘʛʦʥʽʩʪʽʚ ʢʦʨʦʪʢʦʾ ʜʽʾ ʱʦʜʥʷ. 

ʍʚʦʨʽʻ ʥʘ ɹɸ ʚʧʨʦʜʦʚʞ 15 ʨʦʢʽʚ. ɿʘʛʦʩʪʨʝʥʥʷ ʜʚʽʯʽ ï ʪʨʠʯʽ ʥʘ ʨʽʢ. 

ʇʨʠʟʥʘʯʝʥʦ ʧʦʩʪʽʡʥʫ (ʙʘʟʠʩʥʫ) ʪʝʨʘʧʽ ʁ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʛʘʣʷʮʽʡʥʠʭ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ  ʜʦʟʦ ,ʁ ʱʦ ʚʽʜʧʦʚʽʜʘʣʘ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʙʫʜʝʩʦʥʽʜ ï

800 ʤʢʛ ʥʘ ʜʦʙʫ), ʚ ʧʦʻʜʥʘʥʥʽ ʟ ɓ2-ʘʛʦʥʽʩʪʦʤ ʪʨʠʚʘʣʦʾ ʜʽʾ (ʬʦʨʤʦʪʝʨʦʣ ï 

12 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ʩʘʣʴʙʫʪʘʤʦʣʦʤ ʟʘ ʧʦʪʨʝʙʠ. ʎʷ ʪʝʨʘʧʽʷ ʥʝ ʟʘʙʝʟʧʝʯʠʣʘ 

ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʠʤʧʪʦʤʽʚ ɹɸ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ. ʅʝ ʧʘʣʠʪʴ, 

ʘʣʢʦʛʦʣʴ ʥʝ ʚʞʠʚʘʻ. ɿ ʘʥʘʤʥʝʟʫ ï ʫ ʙʘʙʫʩʽ ʭʚʦʨʦʾ ʙʫʣʘ ɹɸ. 

ʇ̔ ʜ ʯʘʩ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥ:̫ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ. ʐʢʽʨʥʽ ʧʦʢʨʠʚʠ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, ʯʠʩʪʽ. 

ʇʝʨʠʬʝʨʠʯʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʥʝ ʟʙʽʣʴʰʝʥʽ. ʍʚʦʨʘ ʧʽʜʚʠʱʝʥʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʟ ʧʝʨʝʚʘʞʥʠʤ ʚʽʜʢʣʘʜʘʥʥʷʤ ʞʠʨʫ ʚ ʜʽʣʷʥʮʽ ʞʠʚʦʪʘ. ʈʽʩʪ ï 174 ʩʤ, ʤʘʩʘ ʪʽʣʘ ï 

88 ʢʛ, ɯʄʊ ï 29,3 ʢʛ/ʤ2. ɸʫʩʢʫʣʴʪʘʪʠʚʥʦ ʚ ʣʝʛʝʥʷʭ ʥʘ ʪʣʽ ʞʦʨʩʪʢʦʛʦ ʜʠʭʘʥʥʷ 

ʧʨʦʩʣʫʭʦʚʫʶʪʴʩʷ ʤʥʦʞʠʥʥʽ ʩʫʭʽ ʭʨʠʧʠ. ʏɼ ï 24 ʟʘ 1 ʭʚʠʣʠʥʫ. ʊʦʥʠ ʩʝʨʮʷ 

ʧʨʠʛʣʫʰʝʥʽ, ʩʝʨʮʝʚʽ ʩʢʦʨʦʯʝʥʥʷ ʨʠʪʤʽʯʥʽ. ɸʊ ï 139/95 ʤʤ ʨʪ. ʩʪ., ʧʫʣʴʩ ï 

76 ʫʜ./ʭʚ.  

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ: ʢʦʨʝʥʽ ʪʷʞʠʩʪʽ, ʣʝʛʝʥʝʚʠʡ ʤʘʣʶʥʦʢ ʧʦʩʠʣʝʥʠʡ, 

ʜʝʬʦʨʤʦʚʘʥʠʡ. ʍʚʦʨʽʡ ʧʨʦʚʝʣʠ ʩʧʽʨʦʛʨʘʬʽ ʁ ʟ ʘʥʘʣʽʟʦʤ ʢʨʠʚʦʾ çʧʦʪʽʢ ï 

ʦʙôʻʤè ʬʦʨʩʦʬʘʥʦʛʦ ʚʠʜʠʭʫ: ʬʦʨʩʦʚʘʥʘ ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ (ʌɾɭʃ) ï 

3,9 ʣ, ʦʙôʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ (ʆʌɺ1) ï 1,49 ʣ  (48,7 %), 

ʽʥʜʝʢʩ ʊʠʬʥʦ (ʆʌɺ1/ʌɾɭʃ) ï 38,2 %. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ 

ʧʨʦʙʠ ʟ ʙʨʦʥʭʦʣʽʪʠʢʦʤ ʟʚʦʨʦʪʥʽʩʪʴ ʆʌɺ1 ʩʪʘʥʦʚʠʣʘ 13,5 %. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ 

ɹɸ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ Asthma Control Questionnaire-5              

(ACQ-5) ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (1,79 ʙʘʣʘ). 
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ʅʘ ʧʽʜʩʪʘʚʽ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʘʥʠʭ ʦʙô̒ ʢʪʠʚʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʟ: 

ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ, ʧʝʨʩʠʩʪʫʚʘʣʴʥʘ, IV ʩʪʫʧʽʥʴ, ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ, ʃʅ ɯɯ ʩʪ. ʟʘ ʟʤʽʰʘʥʠʤ ʪʠʧʦʤ. 

ʇʦʣʽʤʦʨʬʽʟʤ 1-ʛʦ ʝʢʟʦʥʘ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʜʦʚʞʠʥʠ 

ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʘʤʧʣʽʬʽʢʫʚʘʣʠ ʜʽʣʷʥʢʫ ʧʨʦʤʦʪʦʨʫ 

ʟʘʟʥʘʯʝʥʦʛʦ ʛʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʠ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ: ʧʨʷʤʦʛʦ (sence) 

ï5' GACAAGCTGAGTGTGCAGGAC 3' ʽ ʟʚʦʨʦʪʥʦʛʦ (antisense)                            

5  ̀TGAAGTAGTTGGTGACCGTCTG 3'. ɺʽʟʫʘʣʽʟʘʮʽʶ ɼʅʂ ʧʽʩʣʷ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʘ (çɹʽʦʢʦʤè, 

ʈʦʩʽʷ). ʆʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ: ʭʚʦʨʘ ʻ ʥʦʩʽʻʤ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ            

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʦʜʫ ʋʦʨʜʘ ʭʚʦʨʫ ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʣʘʩʪʝʨʘ ɺ, ʚ ʷʢʦʤʫ 

ʧʨʝʚʘʣʶʚʘʣʠ ʞʽʥʢʠ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ 

ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʦʙʪʷʞʝʥʠʤ ʘʣʝʨʛʦʘʥʘʤʥʝʟʦʤ, ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʥʘʷʚʥʽʩʪʶ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ               

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʮʽʡ ʧʘʮʽʻʥʪʮʽ ʧʨʦʚʦʜʠʣʠ ʢʦʨʝʢʮʽʶ ʙʘʟʠʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦʟʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ                

(ʙʫʜʝʩʦʥʽʜ > 800 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ɓ2-ʘʛʦʥʽʩʪʽʚ ʪʨʠʚʘʣʦʾ ʜʽʾ (ʬʦʨʤʦʪʝʨʦʣ  ï 

24 ʤʢʛ ʥʘ ʜʦʙʫ). ʊʘʢʝ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ. ʆʮʽʥʶʚʘʥʥʷ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʥʝ ʜʘʣʦ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ (1,75 ʙʘʣʘ). ʆʌɺ1 ʩʪʘʥʦʚʠʚ 

51,3 %. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦ ʮʴʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʜʦʜʘʪʢʦʚʦ ʧʨʠʟʥʘʯʝʥʦ 

ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʜʚʽʯʽ ʥʘ ʜʦʙʫ. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 4 ʪʠʞʥʽ. 
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ɿʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ 

(1,76 ʙʘʣʘ). ɿʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ ʆʌɺ1 ï 56,2 %. 

ʅʘ ʮʴʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʧʨʠʢʣʘʜʽ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʬʦʨʤʦʪʝʨʦʣʦʤ 

(12 ʤʢʛ ʜʚʽʯʽ ʥʘ ʜʦʙʫ) ʫ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʜʘʪʢʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ 

(18 ʤʢʛ ʥʘ ʜʦʙʫ). 

 

ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ 3. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 589 

ʍʚʦʨʠʡ ʄ., 34 ʨʦʢʠ, ʟʚʝʨʥʫʚʩʷ ʜʦ ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʥʽʯʥʽ 

ʧʨʦʙʫʜʞʝʥʥʷ ʯʝʨʝʟ ɹɸ, ʧʦʤʽʨʥʫ ʟʘʜʠʰʢʫ ʧʨʠ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ʍʚʦʨʽʻ ʥʘ ɹɸ ʚʧʨʦʜʦʚʞ 12 ʨʦʢʽʚ. ɿʘʛʦʩʪʨʝʥʥʷ ʙʫʚʘʶʪʴ 1 ʨʘʟ ʥʘ ʨʽʢ. 

ʇʨʠʟʥʘʯʝʥʦ ʧʦʩʪʽʡʥʫ (ʙʘʟʠʩʥʫ) ʪʝʨʘʧʽ ʁ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʛʘʣʷʮʽʡʥʠʭ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ (ʙʫʜʝʩʦʥʽʜ < 400 ʤʢʛ ʥʘ ʜʦʙʫ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɓ2-ʘʛʦʥʽʩʪʦʤ 

ʪʨʠʚʘʣʦʾ ʜʽʾ (ʬʦʨʤʦʪʝʨʦʣ  ï 12 ʤʢʛ ʥʘ ʜʦʙʫ) ʪʘ ʩʘʣʴʙʫʪʘʤʦʣʦʤ ʟʘ ʧʦʪʨʝʙʠ. ʎʷ 

ʪʝʨʘʧʽʷ ʥʝ ʜʘʣʘ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʠʤʧʪʦʤʽʚ ɹɸ. ʅʝ ʧʘʣʠʪʴ, ʘʣʢʦʛʦʣʴ ʥʝ 

ʚʞʠʚʘʻ. ɸʣʝʨʛʦʘʥʘʤʥʝʟ ʥʝ ʦʙʪʷʞʝʥʠʡ. 

ʇ̔ ʜ ʯʘʩ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʙʩʪʝʞʝʥʥ:̫ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ. ʐʢʽʨʥʽ ʧʦʢʨʠʚʠ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, ʯʠʩʪʽ. 

ʇʝʨʠʬʝʨʠʯʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʥʝ ʟʙʽʣʴʰʝʥʽ. ʍʚʦʨʠʡ ʥʦʨʤʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʈʽʩʪ ï 178 ʩʤ, ʤʘʩʘ ʪʽʣʘ ï 73 ʢʛ, ɯʄʊ ï 22,8 ʢʛ/ʤ2. ɸʫʩʢʫʣʴʪʘʪʠʚʥʦ ʚ ʣʝʛʝʥʷʭ 

ʥʘ ʪʣʽ ʞʦʨʩʪʢʦʛʦ ʜʠʭʘʥʥʷ ʧʨʦʩʣʫʭʦʚʫʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʩʫʭʽ ʭʨʠʧʠ. ʏɼ ï 19 ʟʘ 

1 ʭʚʠʣʠʥʫ. ʊʦʥʠ ʩʝʨʮʷ ʷʩʥʽ, ʩʝʨʮʝʚʽ ʩʢʦʨʦʯʝʥʥʷ ʨʠʪʤʽʯʥʽ. ɸʊ ï 

126/82 ʤʤ ʨʪ. ʩʪ., ʧʫʣʴʩ ï 68 ʫʜ./ʭʚ.  

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʦ: ʢʦʨʝʥʽ ʪʷʞʠʩʪʽ, ʣʝʛʝʥʝʚʠʡ ʤʘʣʶʥʦʢ ʧʦʩʠʣʝʥʠʡ. 

ʍʚʦʨʦʤʫ ʧʨʦʚʝʣʠ ʩʧʽʨʦʛʨʘʬʽ ʁ ʟ ʘʥʘʣʽʟʦʤ ʢʨʠʚʦʾ çʧʦʪʽʢ ï ʦʙôʻʤè 

ʬʦʨʩʦʬʘʥʦʛʦ ʚʠʜʠʭʫ: ʬʦʨʩʦʚʘʥʘ ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ (ʌɾɭʃ) ï 4,16 ʣ, 



119 

 

 

 
 

ʦʙôʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩʝʢʫʥʜʫ (ʆʌɺ1) ï 2,14 ʣ (72,8 %), ʽʥʜʝʢʩ 

ʊʠʬʥʦ (ʆʌɺ1/ʌɾɭʃ) ï 51,4 %. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʟ 

ʙʨʦʥʭʦʣʽʪʠʢʦʤ ʟʚʦʨʦʪʥʽʩʪʴ ʆʌɺ1 ʩʪʘʥʦʚʠʚ 15 %. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ɹɸ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ACQ-5 ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʯʘʩʪʢʦʚʠʡ 

ʢʦʥʪʨʦʣʴ ɹɸ (0,8 ʙʘʣʘ). 

ʅʘ ʧʽʜʩʪʘʚʽ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʘʥʠʭ ʦʙô̒ ʢʪʠʚʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʟ: 

ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ, ʧʝʨʩʠʩʪʫʚʘʣʴʥʘ, Iɯɯ ʩʪʫʧʽʥʴ, ʧʝʨʝʙʽʛ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ, ʃʅ ɯ ʩʪ. ʟʘ ʦʙʩʪʨʫʢʪʠʚʥʠʤ ʪʠʧʦʤ. 

ʇʦʣʽʤʦʨʬʽʟʤ 1-ʛʦ ʝʢʟʦʥʘ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʜʦʚʞʠʥʠ 

ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʘʤʧʣʽʬʽʢʫʚʘʣʠ ʜʽʣʷʥʢʫ ʧʨʦʤʦʪʦʨʫ 

ʟʘʟʥʘʯʝʥʦʛʦ ʛʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʠ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ: ʧʨʷʤʦʛʦ (sence) 

ï5' GACAAGCTGAGTGTGCAGGAC 3' ʽ ʟʚʦʨʦʪʥʦʛʦ (antisense)                           

5  ̀TGAAGTAGTTGGTGACCGTCTG 3'. ɺʽʟʫʘʣʽʟʘʮʽʶ ɼʅʂ ʧʽʩʣʷ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʘ (çɹʽʦʢʦʤè, 

ʈʦʩʽʷ). ʆʜʝʨʞʘʥʦ ʨʝʟʫʣʴʪʘʪʠ: ʭʚʦʨʠʡ ʻ ʥʦʩʽʻʤ Gln27Gln-ʛʝʥʦʪʠʧʫ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʦʜʫ ʋʦʨʜʘ ʭʚʦʨʦʛʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʣʘʩʪʝʨʘ ɸ, ʚ ʷʢʦʤʫ  

ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ ʤʘʩʫ ʪʽʣʘ, ʧʦʯʘʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ 

ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʆʌɺ1 ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ, 

ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ Gln27Gln-ʛʝʥʦʪʠʧ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʮʴʦʤʫ ʧʘʮʽʻʥʪʦʚʽ ʧʨʦʚʦʜʠʣʠ ʢʦʨʝʢʮʽʶ 

ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦʟʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ 

(ʙʫʜʝʩʦʥʽʜ <  400 ʤʢʛ ʥʘ ʜʦʙʫ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɓ2-ʘʛʦʥʽʩʪʦʤ ʪʨʠʚʘʣʦʾ ʜʽʾ 

(ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʥʘ ʜʦʙʫ). ʊʘʢʝ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 
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4 ʪʠʞʥʽʚ. ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ɹɸ (0,68 ʙʘʣʘ) ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʆʌɺ1 ʜʦ 88,4 %.  

ʅʘ ʮʴʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʧʨʠʢʣʘʜʽ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ                                

ɓ2-ʘʛʦʥʽʩʪʦʤ ʪʨʠʚʘʣʦʾ ʜʽʾ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʫ ʭʚʦʨʦʛʦ ʽʟ 

ʢʣʘʩʪʝʨʘ ɸ ʟ Gln27Gln-ʛʝʥʦʪʠʧʦʤ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                     

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 
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ʈʆɿɼɯʃ 7  

ʆɹɻʆɺʆʈɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

 

ʇʨʦʙʣʝʤʘ ɹɸ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʧʦʩʠʣʝʥʦʾ ʫʚʘʛʠ 

ʪʝʨʘʧʝʚʪʽʚ, ʘʣʝʨʛʦʣʦʛʽʚ ʪʘ ʧʫʣʴʤʦʥʦʣʦʛʽʚ ʫʩʴʦʛʦ ʩʚʽʪʫ. ɺʠʩʦʢʘ ʤʝʜʠʯʥʘ ʽ 

ʩʦʮʽʘʣʴʥʘ ʟʥʘʯʫʱʽʩʪʴ ɹɸ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʥʘʯʥʠʤ ʱʦʨʽʯʥʠʤ ʧʨʠʨʦʩʪʦʤ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ, ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ɸʥʘʣʽʟ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠ ɹɸ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 80,0 % ʩʤʝʨʪʝʡ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʧʦʚ'ʷʟʘʥʽ ʟ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʥʘ ʫʩʫʥʫʪʠ [17, 31, 

34]. 

ɹɸ ï ʟʘʭʚʦʨʶʚʘʥʥʷ, ʛʝʪʝʨʦʛʝʥʥʝ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ, ʚʘʨʽʘʙʝʣʴʥʝ ʟʘ 

ʩʚʦʾʤ ʧʝʨʝʙʽʛʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ 

ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ. ʅʘ ʮʝʡ ʯʘʩ ʚʽʜʩʫʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʝʥʜʦʛʝʥʥʠʭ ʪʘ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ɹɸ. ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʷʢʽ 

ʚʽʜʟʥʘʯʘʶʪʴ ʯʘʩʪʽ ʟʘʛʦʩʪʨʝʥʥʷ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʫ ʚʽʜ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʣʷʪʠ ʢʣʽʥʽʢʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʘʣʝʨʛʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʠʭ ʧʦʣʝʛʰʠʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʝʨʘʧʽʾ [3, 13, 28, 29]. 

ɺʠʚʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʛʝʥʽʚ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʝʦʙʭʽʜʥʝ 

ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʦʩʥʦʚ ʧʘʪʦʛʝʥʝʟʫ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ɹɸ ʪʘ ʭʨʦʥʽʯʥʦʾ ʢʦʤʦʨʙʽʜʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʆʧʪʠʤʽʟʘʮʽʷ ʤʝʪʦʜʽʚ ʪʝʨʘʧʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ ɹɸ [11, 19, 20, 32]. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʦʶ ʩʫʯʘʩʥʦʶ ʧʨʦʙʣʝʤʦʶ ʤʝʜʠʮʠʥʠ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ, ʧʘʪʦʛʝʥʝʟʫ ɹɸ, ʫʩʢʣʘʜʥʝʥʠʭ ʢʦʤʦʨʙʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, 
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ʨʦʟʨʦʙʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

(ʬʝʥʦʪʠʧʽʚ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʚʽʜʥʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʙʦʨʫ ʣʽʢʫʚʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʢʣʽʥʽʯʥʽ ʪʘ 

ʛʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ. ʊʦʤʫ ʤʝʪʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘʢʪʠʢʫ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʚʜʘʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʪʘ ʫ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ, ʜʦʩʣʽʜʠʪʠ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ, ʚʠʚʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ, ʧʨʦʚʝʩʪʠ 

ʬʝʥʦʪʠʧʫʚʘʥʥʷ ɹɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ, ʟ'ʷʩʫʚʘʪʠ ʯʘʩʪʦʪʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ ʽ ʨʠʟʠʢ ʾʭ ʨʦʟʚʠʪʢʫ ʡ 

ʜʦʩʣʽʜʠʪʠ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ 

ʤʦʜʠʬʽʢʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ. 

ʆʙʩʪʝʞʝʥʦ 195 ʭʚʦʨʠʭ ʥʘ ɹɸ (ʦʩʥʦʚʥʘ ʛʨʫʧʘ), ʷʢʽ ʧʨʦʭʦʜʠʣʠ 

ʦʙʩʪʝʞʝʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʚ ʂʦʤʫʥʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ 

çʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ʚ ʧʝʨʽʦʜ 2012ï2013 ʨʨ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʩʭʚʘʣʝʥʝ ʂʦʤʽʩʽʻʶ ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ ʄʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʉʫʤʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʧʘʮʽʻʥʪʽʚ ʟʘ ʫʤʦʚʠ ʧʽʜʧʠʩʘʥʥʷ ʟʛʦʜʠ 

ʟ ʤʝʪʦʶ ʪʘ ʦʙʩʷʛʦʤ ʟʘʧʣʘʥʦʚʘʥʠʭ ʦʙʩʪʝʞʝʥʴ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʢʦʨʝʢʮʽʾ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʠʤ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ʾʾ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʂʨʠʪʝʨʽʾ 

ʚʭʦʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʢ 21 ʨʽʢ ʽ ʩʪʘʨʰʽ; ʥʘʷʚʥʽʩʪʴ ʜʽʘʛʥʦʟʫ 

ʧʝʨʩʠʩʪʫʚʘʣʴʥʦʾ ɹɸ; ʥʘʷʚʥʽʩʪʴ ʟʛʦʜʠ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʂʨʠʪʝʨʽʾ 

ʚʠʢʣʶʯʝʥʥʷ: ʥʘʷʚʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʘ ʪʷʞʢʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ï 

ʪʫʙʝʨʢʫʣʴʦʟʫ ʣʝʛʝʥʴ, ʦʥʢʦʧʘʪʦʣʦʛʽʾ, ʘʣʢʦʛʦʣʴʥʦʾ ʪʘ/ʘʙʦ ʥʘʨʢʦʪʠʯʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ, ʉʅɯɼʫ, ʘ ʪʘʢʦʞ ʜʝʢʦʤʧʝʥʩʦʚʘʥʦʾ ʩʝʨʮʝʚʦʾ, ʧʝʯʽʥʢʦʚʦʾ, ʥʠʨʢʦʚʦʾ 

ʪʘ ʽʥ. ʥʝʜʦʩʪʘʪʥʦʩʪʽ; ʧʝʨʽʦʜ ʚʘʛʽʪʥʦʩʪʽ ʯʠ ʣʘʢʪʘʮʽʾ; ʧʦʩʪʽʡʥʝ ʧʨʠʡʤʘʥʥʷ 

ʩʠʩʪʝʤʥʠʭ ʂʉ; ʚʽʜʤʦʚʘ ʧʘʮʽʻʥʪʘ ʚʽʜ ʫʯʘʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ; ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ; ʛʦʩʪʨʽ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʚ 
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ʘʥʘʤʥʝʟʽ. ɼʽʘʛʥʦʩʪʠʢʫ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 

GINA (2011) ʪʘ ʟʛʽʜʥʦ ʟ ʅʘʢʘʟʘʤʠ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 128 ʚʽʜ 19.03.2007 ʨʦʢʫ ʪʘ 

 ̄868 ʚʽʜ 08.10.2013 ʨʦʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʤʥʝʟʫ, ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ. 

ɻʨʫʧʫ ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʣʠ 95 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ 

ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʙʘʟʽ  ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʉʫʤʩʴʢʘ ʤʽʩʴʢʘ 

ʢʣʽʥʽʯʥʘ ʧʦʣʽʢʣʽʥʽʢʘ ˉ 3è. ʆʙʩʪʝʞʝʥʘ ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʘʣʘ ʪʘʢʠʤ 

ʢʨʠʪʝʨʽʷʤ: ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʘʥʘʤʥʝʟʽ ʩʠʤʧʪʦʤʽʚ ɹɸ ʘʙʦ ʽʥʰʦʛʦ ʣʝʛʝʥʝʚʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʠʤʧʪʦʤʽʚ ʘʣʝʨʛʽʾ ʪʘ ʘʪʦʧʽʾ, ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʩʧʽʨʠʥʫ, 

ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʙʣʠʟʴʢʠʭ ʨʦʜʠʯʽʚ ɹɸ ʪʘ ʘʪʦʧʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʋʩʽʤ ʦʙʩʪʝʞʝʥʠʤ ʧʘʮʽʻʥʪʘʤ ʧʨʦʚʦʜʠʣʠ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ (ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ, ʩʧʽʨʦʤʝʪʨʽʷ, ʙʨʦʥʭʦʤʦʪʦʨʥʠʡ ʪʝʩʪ), ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

(ɯʄʊ, ʂʎɾ). ʂʦʥʪʨʦʣʴ ɹɸ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʟ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5. 

ɿʘʛʘʣʴʥʠʡ ʙʘʣ ʚʠʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʜʣʷ 5 ʚʽʜʧʦʚʽʜʝʡ: < 0,5ï

0,75 ï ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ; 0,76ï1,5 ï ʯʘʩʪʢʦʚʠʡ ʢʦʥʪʨʦʣʴ;  > 1,5 ï ʚʽʜʩʫʪʥʽʡ 

ʢʦʥʪʨʦʣʴ. ʇʦʢʘʟʥʠʢʠ ɯʄʊ ʦʮʽʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʆʆɿ.  

ʇʦʣʽʤʦʨʬʽʟʤ 1-ʛʦ ʝʢʟʦʥʘ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʜʦʚʞʠʥʠ 

ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. ʉʪʘʪʠʩʪʠʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ SPSS-21. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ɹɸ ʧʘʮʽʻʥʪʘʤʠ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʣʠ 102 ʧʘʮʽʻʥʪʠ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ, 62 ʧʘʮʽʻʥʪʠ ï ʟ 

ʧʝʨʝʙʽʛʦʤ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ʪʘ 31 ʧʘʮʽʻʥʪ ï ʟ̔ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʛʝʥʦʪʠʧʦʤ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ɹɸ, ʪʷʞʢʽʩʪʶ 

ʧʝʨʝʙʽʛʫ ʽ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʙʩʷʛʦʤ ʙʘʟʠʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʚʠʢʦʥʘʥʦ ʨʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ, ʘ ʩʘʤʝ: 102 (52,3 %) ʭʚʦʨʠʭ ʽʟ Gln27Gln; 

73 (37,4 %) ï ʽʟ Gln27Glu; 20 (10,3 %) ï ʽʟ Glu27Glu, ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ: 
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65 (68,4 %) ʭʚʦʨʠʭ ʽʟ Gln27Gln; 22 (23,2 %) ï ʽʟ Gln27Glu ʪʘ 8 (8,4 %) ï ʽʟ 

Glu27Glu-ʛʝʥʦʪʠʧʦʤ. 

ʋʩʽ ʭʚʦʨʽ ʦʪʨʠʤʫʚʘʣʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ ʟʛʽʜʥʦ ʟ ʚʽʪʯʠʟʥʷʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ɯ ʛʨʫʧʘ ï 164 ʧʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ, ʪʘ ɯɯ ʛʨʫʧʘ ï 

31 ʧʘʮʽʻʥʪ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʝʜʥʽ ʜʦʟʠ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʙʫʜʝʩʦʥʽʜ. ʈʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʽʚ ʦʙôʻʤʫ 

ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ 1 ʩ (ʆʌɺ1) ʪʘ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ACQ-5 ʜʦ ʪʘ ʧʽʩʣʷ 

ʢʦʨʝʢʮʽʾ ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʽ ɹɸʊɼ ʯʝʨʝʟ 4 ʪʠʞʥʽ. ʂʦʨʝʢʮʽʶ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʪʘʢʠʤ ʯʠʥʦʤ: ʧʘʮʽʻʥʪʘʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ 

(< 400 ʤʢʛ ʥʘ ʜʦʙʫ), ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʧʽʜʚʠʱʫʚʘʣʠ ʜʦ ʩʝʨʝʜʥʽʭ (400ī800 ʤʢʛ ʥʘ 

ʜʦʙʫ), ʘ ʪʠʤ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʝʜʥʽ ʜʦʟʫʚʘʥʥʷ, ïʧʽʜʚʠʱʫʚʘʣʠ ʜʦ ʚʠʩʦʢʠʭ 

(> 800 ʤʢʛ ʥʘ ʜʦʙʫ). ʊʘʢʝ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ. ʅʘ 

ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʽʜʽʙʨʘʣʠ 71 ʭʚʦʨʦʛʦ ʟ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʽ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ, ʷʢʽ ʙʫʣʠ ʥʦʩʽʷʤʠ Gln27Gln-, Gln27Glu- ʪʘ 

Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʥʝ ʜʘʚʘʣʠ ʘʜʝʢʚʘʪʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʠʱʽ ʜʦʟʠ ʽʂʉ ʽ ɹɸʊɼ. 

ʇʘʮʽʻʥʪʽʚ ʧʦʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʦ ʛʨʫʧʠ ɸ ʫʚʽʡʰʣʠ 31 ʭʚʦʨʠʡ, ʷʢʠʤ ʜʦ 

ʚʠʱʠʭ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ ʜʦʜʘʚʘʣʠ ʬʦʨʤʦʪʝʨʦʣ ï 12 ʤʢʛ ʜʚʽʯʽ ʥʘ ʜʦʙʫ, ʜʦ 

ʛʨʫʧʠ ɹ ï 36 ʭʚʦʨʠʭ, ʷʢʠʤ ʜʦʜʘʚʘʣʠ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ï  18 ʤʢʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ. 

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʙʫʣʦ 129 ʞʽʥʦʢ (66,2 %) ʪʘ 66 ʯʦʣʦʚʽʢʽʚ 

(33,8 %). ʋ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʙʫʣʦ 45 ʞʽʥʦʢ (47,4 %) ʪʘ 50 ʯʦʣʦʚʽʢʽʚ (52,6 %). 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʪʘʥʦʚʠʚ (45,8 Ñ 1,18) ʨʦʢʫ, ʘ ʦʩʽʙ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ 

ï (50,8 Ñ 1,51) ʨʦʢʫ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʩʚʽʜʯʠʚ, ʱʦ 60 (30,8 %) 

ʭʚʦʨʠʭ ʥʘ ɹɸ ʤʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʝʥʰʝ ʥʽʞ 10 ʨʦʢʽʚ, 70  (35,9 %) 

ï ʚʽʜ 10 ʜʦ 20 ʨʦʢʽʚ, ʘ 65 ʧʘʮʽʻʥʪʽʚ (33,3 %) ʭʚʦʨʽʣʠ ʥʘ ɹɸ ʙʽʣʴʰʝ ʥʽʞ 

20 ʨʦʢʽʚ. 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ACQ-5, ʚʠʷʚʠʣʠ, ʱʦ 

67 (34,4 %) ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ, 97 (49,7 %) ï 

ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʪʘ 31 (15,9 %) ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ. 

ɸʥʘʣʽʟʫʶʯʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʚʠʟʥʘʯʠʣʠ, ʱʦ ʨʦʟʧʦʜʽʣ Gln27Gln-, Gln27Glu-, Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʫ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʚ 0,684; 0,232; 0,084, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʟʘʢʦʥʦʤ 

ʍʘʨʜʽ ï ɺʘʡʥʙʝʨʛʘ ï 0,640; 0,320 ʪʘ 0,040 ʚʽʜʧʦʚʽʜʥʦ. ʋ ʛʨʫʧʽ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʨʦʟʧʦʜʽʣ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʩʪʘʥʦʚʠʚ: 0,523; 0,374 ʪʘ 0,103, ʱʦ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʣʦ ʨʦʟʧʦʜʽʣʫ ʟʘ 

ʟʘʢʦʥʦʤ ʍʘʨʜʽ ï ɺʘʡʥʙʝʨʛʘ ï 0,504; 0,412 ʪʘ 0,084 ʚʽʜʧʦʚʽʜʥʦ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʘ ʛʝʥʦʪʠʧʫ Gln27Gln ʙʫʣʘ 68,4 %, Gln27Glu ï

 23,2 %, ʘ Glu27Glu ï 8,4 %, ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ï 52,3;  37,4 ʪʘ 10,3 % ʚʽʜʧʦʚʽʜʥʦ 

(p = 0,029 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ). ʋ ʨʦʟʧʦʜʽʣʽ ʘʣʝʣʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ (p = 0,02 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ). ʊʘʢ, 

ʯʘʩʪʦʪʘ Gln-ʘʣʝʣʷ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʣʘ 80,0 %, Glu-ʘʣʝʣʷ ï 20,0 %, ʘ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ï 71,0 ʪʘ 29,0 %. ʈʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʠ ʦʜʝʨʞʘʣʠ, ʟʽʩʪʘʚʥʽ ʟ ʜʘʥʠʤʠ 

ʍʘʾʪʦʚʘ ʅ. ʄ. ʪʘ ʩʧʽʚʘʚʪ. (2006), ʷʢʽ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʯʘʩʪʦʪʫ ʘʣʝʣʽʚ ʪʘ 

ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚ 

ʫʟʙʝʮʴʢʽʡ ʧʦʧʫʣʷʮʽʾ, ʚʠʟʥʘʯʠʣʠ, ʱʦ ʯʘʩʪʦʪʘ Gln27-ʘʣʝʣʷ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ 

ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʩʪʘʥʦʚʠʣʘ 70,3 ʪʘ 76,7 %, ʘ Glu27-ʘʣʝʣʷ ï 29,7 ʪʘ 23,3 % (ɢ2 = 

= 66,15; ʨ < 0,001). ʈʦʟʧʦʜʽʣ Gln27Gln-ʛʝʥʦʪʠʧ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ 44,6 %, 

Gln27Glu ï ʚ 51,0 %, ʘ Glu27Glu ï ʚ 4,4 %, ʱʦ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʥʘʰʦʛʦ, ʘ ʫ 

ʭʚʦʨʠʭ ʥʘ ɹɸ ï ʚ 56,7; 40 ʪʘ 3,3 % ʚʽʜʧʦʚʽʜʥʦ (ɢ2 = 40,2; ʨ < 0,001) ʜʘʥʦʾ 

ʨʽʟʥʠʮʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ [103]. ɼʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʟʘ              

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʙʨʘʟʠʣʴʮʽʚ 

ʚʩʪʘʥʦʚʠʣʦ, ʱʦ Gln27Gln-ʛʝʥʦʪʠʧ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʪʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ 
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ʪʨʘʧʣʷʚʩʷ ʟ ʯʘʩʪʦʪʦʶ 29,0 ʪʘ 46,6 %, Gln27Glu-ʛʝʥʦʪʠʧ ï 7,8 ʪʘ 41 %, ʘ 

Glu27Glu-ʛʝʥʦʪʠʧ ï 63,2 ʪʘ 12,4 %. ʊʦʙʪʦ ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʯʘʩʪʽʰʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ (ʨ < 0,05) [64]. ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʥʦʩʽʾʚ                   

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʚ 2,0 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ 

(ɺʐ = 1,99; 95 % ɼɯ = 1,14ï3,47; p = 0,03) ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ                      

Gln27Gln- ʛʝʥʦʪʠʧʫ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ, ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ ʚ 1,6 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʚʩʷ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 1,63; 95 % ɼɯ = 1,07ï2,48; p = 0,03) ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Gln-ʘʣʝʣʷ. ɼʘʥʽ, ʷʢʽ ʤʠ ʦʜʝʨʞʘʣʠ, ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ Paiva A. C. Z.  et al. (2014) ʪʘ Liang S. Q. et al. (2014), ʷʢʽ 

ʚʩʪʘʥʦʚʠʣʠ ʘʩʦʮʽʘʮʽʶ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ɹɸ [64, 207]. ʊʘʢ, Glu27Glu-ʛʝʥʦʪʠʧ 

ʟʙʽʣʴʰʫʚʘʚ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ (ɺʐ = 2,120; 95 % ɼɯ = 1,22ï

3,71, ʨ < 0,05, ʪʘ ɺʐ = 1,75; 95 % ɼɯ = 1,17ï2,69, ʨ < 0,05). ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ Hopes ɽ.ʝt al. (1998) ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʐʦʪʣʘʥʜʽʾ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʡʤʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɹɸ (ɺʐ = 0,73; 95 % ɼɯ = 0,58ï0,87, 

ʨ < 0,05) [56]. ɿʚʘʞʘʶʯʠ ʥʘ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʱʦʜʦ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʪʘ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɹɸ ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ 

ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʮʝ ʧʠʪʘʥʥʷ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʚʘ ʚʝʣʠʢʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʉʐɸ 

(ʦʧʠʪʘʥʦ 115 902 ʩʽʤôʾ) [87] ʪʘ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ (ʦʧʠʪʘʥʦ 5 312 ʭʚʦʨʠʭ ʥʘ ɹɸ)                      

[174], ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʥʘʚʽʪʴ ʫ ʢʨʘʾʥʘʭ ʽʟ ʨʦʟʚʠʥʝʥʦʶ ʩʠʩʪʝʤʦʶ ʦʭʦʨʦʥʠ 
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ʟʜʦʨʦʚ'ʷ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ɹɸ ʫ ʭʚʦʨʠʭ ʫ ʮʽʣʦʤʫ ʥʝʚʠʩʦʢʠʡ. ʊʘʢ, 30,0 % 

ʦʧʠʪʘʥʠʭ ʧʨʠʥʘʡʤʥʽ 1 ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ ʚʽʜʟʥʘʯʘʣʠ ʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ɹɸ, 29,0 % 

ʭʚʦʨʠʭ ʫʧʨʦʜʦʚʞ ʦʜʥʦʛʦ ʨʦʢʫ ʥʝ ʚʽʜʚʽʜʫʚʘʣʠ ʨʦʙʦʪʫ/ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʩʠʤʧʪʦʤʠ ɹɸ, ʘ 46,0 % ʧʘʮʽʻʥʪʽʚ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʪʝ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʦʙʤʝʞʫʻ ʾʭ ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʎʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʟʘ 

ʨʘʭʫʥʦʢ ʥʝʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʘʻʥʩʫ ʧʘʮʽʻʥʪʦʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʂʉ ʪʘ ɹɸʊɼ, 

ʘ ʡ ʥʘʷʚʥʦʩʪʽ ʛʝʥʝʪʠʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʤʫʪʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʤʽʥʠ 

ʦʜʥʽʻʾ ʟ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʩʪʨʫʢʪʫʨʽ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʫʤʦʚʣʶʶʪʴ 

ʙʽʣʴʰ ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʥʠʞʫʶʪʴ ʪʝʨʘʧʝʚʪʠʯʥʫ ʚʽʜʧʦʚʽʜʴ ʽ 

ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩʠ ʜʝʩʝʥʩʠʪʠʟʘʮʽʾ ʨʝʮʝʧʪʦʨʽʚ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʟʚôʷʟʢʫ ʧʦʣʽʤʦʨʬʥʠʭ ʚʘʨʽʘʥʪʽʚ rs 1042714 (Gln27Glu) ʛʝʥʘ 

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʩʫʧʝʨʝʯʣʠʚʠʡ ʭʘʨʘʢʪʝʨ: ʜʝʷʢʽ ʢʣʽʥʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʩʦʮʽʘʮʽʶ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʟʽ ʩʪʫʧʝʥʝʤ 

ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʝʤ ʢʦʥʪʨʦʣʶ ɹɸ [48, 57, 64, 103, 220], ʽʥʰʽ ï ʩʧʨʦʩʪʦʚʫʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʟʚ'ʷʟʢʫ [42, 43, 51]. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʡʤʦʚʽʨʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʱʦʜʦ 

ʨʦʟʧʦʜʽʣʫ ʛʝʥʦʪʠʧʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ɹɸ ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ 

(ʨ = 0,0001). ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʽʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ ʧʨʝʚʘʣʶʚʘʚ 

Gln27Gln-ʛʝʥʦʪʠʧ, ʘ ʫ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ï Glu27Glu-ʛʝʥʦʪʠʧ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘ ʥʘʷʚʥʦʩʪʽ Gln27Gln-ʛʝʥʦʪʠʧʫ ɹɸ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʙʫʣʘ ʫ 

81,4 %, ʽʟ ʧʝʨʝʙʽʛʦʤ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ï ʚ 10,8 %, ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ï ʫ 

7,8 %; ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ï ʚ 26,0; 68,4 ʪʘ 9,4 % ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʚ 10,0; 20,0 ʪʘ 70,0 % ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ʛʦʤʦʟʠʛʦʪʠ ʟʘ 

ʦʩʥʦʚʥʠʤ ʘʣʝʣʝʤ ʤʘʣʠ ʧʝʨʝʚʘʞʥʦ ʣʝʛʢʠʡ ʧʝʨʝʙʽʛ ɹɸ, ʘ ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ 

ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ ï ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ ɹɸ. ɼʘʥʽ, ʷʢʽ ʤʠ ʦʜʝʨʞʘʣʠ, ʩʧʽʚʟʚʫʯʥʽ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ Marson F. A. et al. (2014) ʪʘ  Paiva A. C. Z. et al. 

(2014), ʷʢʽ ʜʦʚʝʣʠ, ʱʦ Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ            
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ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ [64, 67]. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ D'Amato ʄ. et al. (1998) ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʘʩʦʮʽʘʮʽʶ                  

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʙʨʦʥʭʽʘʣʴʥʦʶ 

ʛʽʧʝʨʨʝʘʢʪʠʚʥʽʩʪʶ [57], ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ Santillan A. A. et al. 

(2003) [51]. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʧʣʠʚʘʻ ʥʘ ʧʘʪʦʛʝʥʝʟ ɹɸ.  

ɼʦʩʷʛʥʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ɹɸ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ 

ʣʽʢʫʚʘʥʥʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ GINA, ʧʨʠʙʣʠʟʥʦ ʚ 25,0 % ʧʘʮʽʻʥʪʽʚ ʽʟ ɹɸ ʧʝʨʝʙʽʛ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ [106]. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ɹɸ ʻ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɺʽʜʦʤʦ, ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʤʽʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʟʦʢʨʝʤʘ ʭʚʦʨʽ, 

ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ, ʚʽʜʨʽʟʥʷʣʠʩʷ ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ             

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [167]. ɸʩʦʮʽʘʮʽʶ 27Gln-ʘʣʝʣʷ ʟʘ                    

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʚʠʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 ʪʘ ʟʤʝʥʰʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʫ ʪʘʾʣʘʥʜʩʴʢʽʡ 

ʧʦʧʫʣʷʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ Limsuwan T. et al. (2010) [162]. 

Contopoulos-Ioannidis  D. G. et al.  (2005) ʜʦʚʝʣʠ, ʱʦ ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ 

ʧʦʨʽʚʥʷʥʦ ʟ Gln27Glu-ʛʝʥʦʪʠʧʦʤ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                        

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʤʘʣʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ɹɸ [136]. 

ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʘ ʩʘʤʝ: ʧʦʢʘʟʥʠʢ ʆʌɺ1 ʙʫʚ 

ʡʤʦʚʽʨʥʦ ʚʠʱʠʤ ʫ ʥʦʩʽʾʚ Gln27Gln-ʛʝʥʪʠʧʫ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ                   

Glu27Glu-ʛʝʥʦʪʠʧʫ (ʨ1 < 0,001), ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʪʠʧʫ ï ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Glu27Glu-ʛʝʥʦʪʠʧʫ (ʨ2 < 0,001). ʊʦʙʪʦ ʧʘʮʽʻʥʪʠ ʟ                          

Glu27Glu-ʛʝʥʦʪʠʧʦʤ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʆʌɺ1, ʥʽʞ ʧʘʮʽʻʥʪʠ 

ʟ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ. ʇʨʦʪʝ ʚ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝ 

ʚʠʷʚʣʝʥʦ ʟʚôʷʟʢʫ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʬʫʥʢʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ 
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ʜʠʭʘʥʥʷ, ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʟ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ [95, 124, 178]. 

ɺʽʜʦʤʦ, ʱʦ ʧʝʨʝʙʽʛ ɹɸ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ. ʋ ʧʘʪʦʛʝʥʝʟʽ ɹɸ ʟʘʜʽʷʥʽ 

ʢʣʽʥʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ, ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʪʘ ʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʬʝʥʦʪʠʧʽʚ ɹɸ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʣʦ ʙ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʝʨʘʧʽʾ. ʇʽʜ ʬʝʥʦʪʠʧʦʤ ʨʦʟʫʤʽʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʜʠʚʽʜʫʫʤʘ, ʚʣʘʩʪʠʚʠʭ ʡʦʤʫ ʥʘ ʧʝʚʥʽʡ ʩʪʘʜʽʾ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʂʦʞʝʥ ʧʘʮʽʻʥʪ ʤʦʞʝ ʤʘʪʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʩʧʝʮʠʬʽʯʥʠʡ 

ʬʝʥʦʪʠʧ ɹɸ, ʘʣʝ ʚʠʜʽʣʝʥʥʷ çʬʝʥʦʪʠʧʫ ɹɸè ʚʢʣʶʯʘʻ ʛʨʫʧʫ ʘʙʦ ʧʽʜʛʨʫʧʫ 

ʭʚʦʨʠʭ, ʦʙ'ʻʜʥʘʥʠʭ ʩʧʽʣʴʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʪʘ/ʘʙʦ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʘʮʽʻʥʪ, ʷʢʠʡ ʩʪʨʘʞʜʘʻ ʥʘ ɹɸ, ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʬʝʥʦʪʠʧʽʚ 

ʦʜʥʦʯʘʩʥʦ, ʙʽʣʴʰʝ ʪʦʛʦ, ʦʜʠʥ ʬʝʥʦʪʠʧ ʟʜʘʪʥʠʡ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʽʥʰʠʡ. 

ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʦʜʝʨʞʘʥʦ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʬʝʥʦʪʠʧʽʚ. ʅʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʥʽ ʧʨʦ ʢʣʽʥʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ, ʥʽ ʧʨʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʙʽʣʴʰʦʩʪʽ ʬʝʥʦʪʠʧʽʚ ɹɸ [8, 11, 18, 22]. 

Akdis C. A. et al. (2015) ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʬʝʥʦʪʠʧʠ ɹɸ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʽʟʥʠʤʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ [44]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʉʝʨʛʻʻʚʘ ɻ. 

ʪʘ ʩʧʽʚʘʚʪ. (2015) ʧʦʢʘʟʘʥʦ, ʱʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ɹɸ ʩʢʣʘʜʘʶʪʴ 

ʞʽʥʢʠ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʘʙʦ ʦʞʠʨʽʥʥʷʤ ʪʘ ʟ ʧʽʟʥʽʤ ʚʠʷʚʣʝʥʥʷʤ 

ʩʠʤʧʪʦʤʽʚ, ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʦʶ ɹɸ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʧʨʦʚʝʜʝʥʫ ʪʝʨʘʧʽʶ, ʤʘʶʪʴ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 

ʝʦʟʠʥʦʬʽʣʴʥʠʤ ʟʘʧʘʣʝʥʥʷʤ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [15]. 

GINA (2016) ʚʠʜʽʣʷʻ ʬʝʥʦʪʠʧʠ ɹɸ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ, ʘ 

ʩʘʤʝ: ʘʣʝʨʛʽʯʥʘ ɹɸ, ʥʝʘʣʝʨʛʽʯʥʘ ɹɸ, ɹɸ ʟ ʧʽʟʥʽʤ ʧʦʯʘʪʢʦʤ, ɹɸ ʟ ʬʽʢʩʦʚʘʥʠʤ 

ʦʙʤʝʞʝʥʥʷʤ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʪʘ ʘʩʦʮʽʘʮʽʷ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ. ɸʣʝʨʛʽʯʥʘ ɹɸ 

ʟʘʟʚʠʯʘʡ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʦʟʠʥʦʬʽʣʴʥʠʤ 

ʟʘʧʘʣʝʥʥʷʤ ʪʘ ʭʦʨʦʰʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʽʂʉ [106]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʚʠʜʽʣʝʥʠʡ ʢʣʘʩʪʝʨ ɸ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʣʝʨʛʽʯʥʽʡ ɹɸ ʟʘ GINA (2016), ʦʩʢʽʣʴʢʠ ʫ 
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ʧʘʮʽʻʥʪʽʚ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ ʜʝʙʶʪ ɹɸ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʡ ʤʝʥʰʘ ʪʨʠʚʘʣʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʽʥʰʠʭ ʢʣʘʩʪʝʨʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ 

ʚʽʜʟʥʘʯʘʣʠʩʷ ʦʙʪʷʞʝʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʘʥʘʤʥʝʟ, ʘ ʪʘʢʦʞ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʆʌɺ1, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʯʘʩʪʢʦʚʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʽ 

ɹɸʊɼ. ʋ ʭʚʦʨʠʭ ʮʴʦʛʦ ʢʣʘʩʪʝʨʘ ʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʚʩʷ Gln27Gln-ʛʝʥʦʪʠʧ 

(59,3 %) ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ʋ ʢʣʘʩʪʝʨʽ ɺ, ʷʢʠʡ ʤʠ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ, ʧʨʝʚʘʣʶʚʘʣʠ ʞʽʥʢʠ ʽʟ 

ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟ ʧʦʯʘʪʢʦʤ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ, ʙʽʣʴʰʦʶ ʪʨʠʚʘʣʽʩʪʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1, ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʽʥʰʠʭ 

ʢʣʘʩʪʝʨʽʚ. ʆʙʪʷʞʝʥʠʡ ʘʣʝʨʛʽʯʥʠʡ ʘʥʘʤʥʝʟ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ 10,5 % ʭʚʦʨʠʭ. 

ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʝʜʥʽ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʽ ɹɸʊɼ, ʷʢʽ ʥʝ ʜʘʚʘʣʠ ʘʜʝʢʚʘʪʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʪʘ ʙʫʣʠ ʥʦʩʽʷʤʠ Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ (36,8 ʪʘ 39,5 %) ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

ɸʩʦʮʽʘʮʽʷ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʠʤʠ 

ʨʝʩʧʽʨʘʪʦʨʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʪʘ ʥʝʟʥʘʯʥʠʤ ʝʦʟʠʥʦʬʽʣʴʥʠʤ ʟʘʧʘʣʝʥʥʷʤ               

[8]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʘʩʪʝʨ ʉ ʩʢʣʘʣʠ ʞʽʥʢʠ ʟ ʦʞʠʨʽʥʥʷʤ, ʚ ʷʢʠʭ 

ʧʦʯʘʪʦʢ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʽʮʽ ʟ ʤʝʥʰʦʶ ʪʨʠʚʘʣʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʢʣʘʩʪʝʨʽʚ ɸ ʪʘ ɺ. ɿʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ, ʫ ʭʚʦʨʠʭ 

ʧʦʢʘʟʥʠʢʠ ʆʌɺ1, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ʙʫʣʠ ʤʝʥʰʠʤʠ ʥʽʞ 80 % ʚʽʜ 

ʥʘʣʝʞʥʠʭ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʪʨʠʤʫʚʘʣʠ ʥʠʟʴʢʽ ʜʦʟʠ ʽʂʉ ʽ ɹɸʊɼ ʪʘ ʙʫʣʠ ʥʦʩʽʷʤʠ 

Gln27Gln-ʛʝʥʦʪʠʧʫ (59,2 %) ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                   

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʎʝʡ ʬʝʥʦʪʠʧ ʚʽʜʧʦʚʽʜʘʚ ɹɸ, ʘʩʦʮʽʡʦʚʘʥʽʡ ʟ 

ʦʞʠʨʽʥʥʷʤ ʟʘ GINA (2016). 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʆ. ʖ. ʇʦʟʜʥʷʢʦʚʦʾ  ʪʘ ʽʥ. (2015) ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ɹɸ ʜʦʟʚʦʣʠʚ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʪʘ 

ʢʣʽʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʷʚʠʪʠ ʯʦʪʠʨʠ ʢʣʽʥʽʯʥʽ 
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ʬʝʥʦʪʠʧʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʩʭʝʤ ʜʽʘʛʥʦʩʪʠʢʠ ʽ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ɹɸ, ʻ ʞʽʥʢʠ ʟ ʦʙʪʷʞʝʥʦʶ ʩʧʘʜʢʦʚʽʩʪʶ, 

ʢʦʤʦʨʙʽʜʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʤʘʣʦʝʬʝʢʪʠʚʥʦʶ ʙʘʟʠʩʥʦʶ ʪʝʨʘʧʽʻʶ, ʟ ʛʨʠʙʢʦʚʦʶ, 

ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʪʘ ʭʘʨʯʦʚʦʶ ʩʝʥʩʠʙʽʣʽʟʘʮʽʻʶ, ʥʝʡʪʨʦʬʽʣʴʥʠʤ ʟʘʧʘʣʝʥʥʷʤ ʽ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʽʚ ʘʪʦʧʽʾ ʪʘ ʙʨʦʥʭʽʘʣʴʥʦʾ ʛʽʧʝʨʨʝʘʢʪʠʚʥʦʩʪʽ [22]. 

ʋ ʧʨʘʮʽ ɹʠʩʶʢʘ ʖ. ɸ. ʪʘ ʽʥ. (2015) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʥʽʢʦ-ʛʝʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʠʷʚʣʝʥʦ ʪʨʠ ʬʝʥʦʪʠʧʠ ɹɸ: 

1-ʡ ʬʝʥʦʪʠʧ (ʢʣʘʩʪʝʨ ɸ) ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ, ʧʝʨʝʚʘʞʥʦ ʘʪʦʧʽʯʥʘ ɹɸ; 2-ʡ 

ʬʝʥʦʪʠʧ (ʢʣʘʩʪʝʨ ɺ) ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ, ʧʝʨʝʚʘʞʥʦ ʘʪʦʧʽʯʥʘ ʟ ʬʽʢʩʦʚʘʥʦʶ 

ʦʙʩʪʨʫʢʮʽʻʶ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ɹɸ (ɺʐ = 1,709; p = 0,013) ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʤʫʪʘʥʪʥʦʛʦ ʘʣʝʣʷ G (Asp299Gly) ʛʝʥʘ TLR-4; 3-ʡ ʬʝʥʦʪʠʧ 

(ʢʣʘʩʪʝʨ ʉ) ī ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ, ʧʝʨʝʚʘʞʥʦ ʥʝʘʪʦʧʽʯʥʘ ʥʝʡʪʨʦʬʽʣʴʥʘ ɹɸ ʟ 

ʬʽʢʩʦʚʘʥʦʶ ʦʙʩʪʨʫʢʮʽʻʶ [11]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʜʽʣʝʥʦ ʪʘʢʦʞ ʪʨʠ 

ʢʣʘʩʪʝʨʠ, ʘ ʩʘʤʝ: ʜʣʷ ʢʣʘʩʪʝʨʘ ɺ ʭʘʨʘʢʪʝʨʥʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʪʘ 

ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ɹɸ ʚ ʥʦʩʽʾʚ Glu-ʘʣʝʣʷ ʟʘ                                    

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 5,5 ʨʘʟʠ 

(ɺʐ = 5,50, 95 % ɼɯ = 3,09ï9,80, ʨ < 0,05).  

ʇʦʣʽʤʦʨʙʽʜʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʢʣʽʥʽʢʠ ʚʥʫʪʨʽʰʥʽʭ 

ʭʚʦʨʦʙ, ʘ ɸɻ, ʦʞʠʨʽʥʥʷ ʪʘ ɹɸ ʟʘʣʠʰʘʶʪʴʩʷ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. ʂʨʽʤ ʪʦʛʦ, ɹɸ, 

ɸɻ ʪʘ ʦʞʠʨʽʥʥʷ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʟ ʷʢʠʭ ʧʣʝʡʦʪʨʦʧʥʠʡ 

ʝʬʝʢʪ, ʱʦ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʦʣʽʤʦʨʬʽʟʤʽʚ ʛʝʥʽʚ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʪʘ ʛʝʥʽʚ ʨʝʮʝʧʪʦʨʽʚ ʂʉ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʭʨʦʤʦʩʦʤʽ 5q23-34, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʪʦʥʫʩ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ï ʟʘ ʤʦʜʫʣʷʮʽʶ ʟʘʧʘʣʝʥʥʷ ʷʢ ʧʨʠ ɹɸ, ʪʘʢ ʽ ʧʨʠ ʦʞʠʨʽʥʥʽ ʪʘ ɸɻ. 

ʋ ʧʨʘʮʷʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ ʨʦʣʽ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ             

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʨʦʟʚʠʪʢʫ ɸɻ ʪʘ ʦʞʠʨʽʥʥʷ, ʦʪʨʠʤʘʥʽ 
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ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢ, ʘʩʦʮʽʘʮʽʶ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                      

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟ ɸɻ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʦʧʫʣʷʮʽʾ ʤʘʣʘʡʟʽʡʮʽʚ [60]. 

ʋ ʤʝʰʢʘʥʮʽʚ ʇʽʚʥʽʯʥʽʡ ɭʚʨʦʧʠ ʚʠʷʚʣʝʥʦ, ʱʦ Glu27Glu-ʛʝʥʦʪʠʧ ʟʘ        

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʯʘʩʪʽʰʝ ʫ ʜʽʪʝʡ, ʯʠʾ ʙʘʪʴʢʠ ʩʪʨʘʞʜʘʣʠ ʥʘ ɸɻ, ʘ Arg16Gly/Gln27Gln-ʛʘʧʣʦʪʠʧ 

ʫ ʧʘʮʽʻʥʪʽʚ ʐʚʝʮʽʾ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʉɸʊ [120, 219]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʤʝʰʢʘʥʮʽʚ ɹʘʰʢʦʨʪʦʩʪʘʥʫ 

ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʘʩʦʮʽʡʦʚʘʥʠʡ 

ʽʟ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ɸɻ, ʧʨʠʯʦʤʫ ʚʠʨʘʞʝʥʽʩʪʴ ʮʴʦʛʦ ʝʬʝʢʪʫ ʟʨʦʩʪʘʻ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ɯʄʊ [157]. ʇʨʦʪʝ ʽʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ ʚʽʜʩʫʪʥʽʩʪʴ 

ʘʩʦʮʽʘʮʽʾ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ 

ʚʠʥʠʢʥʝʥʥʷʤ ɸɻ. ʊʘʢ, ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʘʬʨʠʢʘʥʩʴʢʦʾ, ʻʚʨʦʧʝʡʩʴʢʦʾ ʪʘ 

ʘʟʽʡʩʴʢʦʾ ʧʦʧʫʣʷʮʽʡ ʥʝʤʘʻ ʽʩʪʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ɸɻ ʪʘ           

Glu27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [49, 120]. 

Yan Z. T. (2010) ʪʘ Huang J. (2005) ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʣʠ ʙʫʜʴ-ʷʢʠʭ ʘʩʦʮʽʘʮʽʡ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽʟ ʨʠʟʠʢʦʤ 

ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ ʢʠʪʘʡʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ (ɺʐ = 0,64; 95 % ɼɯ = 0,41ï1,00, 

ʨ > 0,05) [102, 209]. ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʜʘʥʠʤ, ʦʩʢʽʣʴʢʠ 

ʘʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ɯʄʊ ʥʝ ʚʠʷʚʠʚ 

ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ (ʨ = 0,84) ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ. 

ʋ ʚʝʣʠʢʽʡ ʨʘʩʦʚʦʦʜʥʦʨʽʜʥʽʡ ʧʦʧʫʣʷʮʽʾ ʯʦʣʦʚʽʢʽʚ ʘʬʨʠʢʘʥʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟʽ ʟʥʘʯʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʦʞʠʨʽʥʥʷ ʪʘ ɸɻ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ Arg16Gly- ʪʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʘʤʠ ʛʝʥʘ                        

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽ ʚʠʥʠʢʥʝʥʥʷʤ ʦʞʠʨʽʥʥʷ ʪʘ ɸɻ [41]. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʧʘʜʦʢ-ʢʦʥʪʨʦʣʴ (7 808 ʦʩʽʙ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʽʣʦʾ ʨʘʩʠ) ʥʝ 

ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʞʦʜʥʦʾ ʘʩʦʮʽʘʮʽʾ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                             

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟ ʦʞʠʨʽʥʥʷʤ, ɸɻ ʪʘ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʫ 

[199]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʩʝʣʝʥʥʷ ʦʩʪʨʦʚʽʚ ʊʠʭʦʛʦ ʦʢʝʘʥʫ Glu27Glu-ʛʝʥʦʪʠʧ 

ʤʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʡ ʟʚ'ʷʟʦʢ ʟ ʦʞʠʨʽʥʥʷʤ [17]. ʋ ʥʘʰʦʤʫ 
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ʜʦʩʣʽʜʞʝʥʥʽ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ             

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʦʞʠʨʽʥʥʷʤ ʙʫʚ ʫ 2,93 ʨʘʟʠ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ Gln27Gln-ʛʝʥʦʪʠʧʦʤ 

(ʨ < 0,001). 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʦʨʦʩʣʠʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ɹɸ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʞʠʨʽʥʥʷ ʧʝʨʝʜʫʻ ɹɸ ʽ ʤʘʡʞʝ ʚʜʚʽʯʽ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʾʾ 

ʨʦʟʚʠʪʢʫ ʚ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ (ɺʐ = 1,92; 95 % ɼɯ = 1,43ī2,59, p < 0,0001) 

[63].  

ʇʨʦʚʝʜʝʥʠʡ ʤʝʪʘʘʥʘʣʽʟ 18 ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʚ, ʱʦ                              

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ ʚ ʤʦʜʝʣʽ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʚʘʨʽʘʥʪʘ (Gln/Glu ʧʦʨʽʚʥʷʥʦ ʟ Gln/Gln: ɺʐ = 1,16; 95 % 

ɼɯ = 1,04ï1,30, ʨ = 0,009) ʪʘ ʜʦʤʽʥʫʶʯʽʡ ʤʦʜʝʣʽ (Gln/Glu + Glu/Glu ʧʦʨʽʚʥʷʥʦ 

ʟ Gln/Gln: ɺʐ = 1,2; 95 % ɼɯ = 1,00ï1,44, ʨ = 0,04) [44]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

Ishiyama-Shigemoto S. et al. (1999) ʪʝʞ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩʪʦʪʘ                                  

Glu27Glu-ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʚʜʚʽʯʽ ʚʠʱʦʶ ʫ ʭʚʦʨʠʭ ʥʘ ʦʞʠʨʽʥʥʷ, ʥʽʞ ʫ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ (ʨ = 0,001) [59]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʱʫ ʯʘʩʪʦʪʫ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln- ʪʘ 

Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʽʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ (ʨ = 0,001). ʎʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʫʯʝʥʠʡ ʜʦ ʧʘʪʦʛʝʥʝʟʫ ʦʞʠʨʽʥʥʷ. 

 Leite N. et al. (2015) ʜʦʚʝʣʠ, ʱʦ Glu27-ʘʣʝʣʴ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʯʘʩʪʽʰʝ ʫ 

ʛʨʫʧʽ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ (ʨ = 0,03) [210]. ʇʨʦʪʝ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʫʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ ʦʞʠʨʽʥʥʷ ʟ Gln/Gln-ʛʝʥʦʪʠʧʦʤ ʟʘ                            

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʊʘʢ, 

Maha H. et al. (2008) ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʦʪʘ ʛʦʤʦʟʠʛʦʪ Gln/Gln ʙʫʣʘ ʚʠʱʦʶ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ, ʷʢʽ ʤʘʣʠ ʙʽʣʴʰʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʣʝʧʪʠʥʫ 

ʪʘ ʽʥʩʫʣʽʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʛʝʪʝʨʦʟʠʛʦʪʘʤʠ Gln/Glu ʽ ʛʦʤʦʟʠʛʦʪʘʤʠ ʟʘ ʤʽʥʦʨʥʠʤ 

ʘʣʝʣʝʤ Glu/Glu [193]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ishiyama-Shigemoto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10027586
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leite%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26409918
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Kortner B. ʪʘ Wolf A. ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʯʘʩʪʦʪʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʦʞʠʨʽʥʥʷʤ ʪʘ ʚ ʛʨʫʧʽ 

ʢʦʥʪʨʦʣʶ ʜʦʚʝʣʠ, ʱʦ ʯʘʩʪʦʪʘ Glu/Glu-ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʶ ʚ 

ʦʙʦʭ ʛʨʫʧʘʭ (0,41 ʪʘ 0,43 ʚʽʜʧʦʚʽʜʥʦ, ʨ = 0,68). ɼʦʩʣʽʜʥʠʢʠ ʥʝ ʚʠʷʚʠʣʠ ʥʽʷʢʠʭ 

ʜʦʢʘʟʽʚ ʨʦʣʽ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʦʞʠʨʽʥʥʷ [173]. 

 Large V. et al. (1997) ʜʦʚʝʣʠ, ʱʦ ʩʘʤʝ ʞʽʥʢʠ-ʥʦʩʽʾ Glu27Glu-ʛʝʥʦʪʠʧʫ, 

ʤʘʣʠ ʚ 2,1 ʨʘʟʠ ʚʠʱʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʦʞʠʨʽʥʥʷ (ɺʐ = 2,09; 95 % ɼɯ = 1,17ï

3,74, ʨ = 0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʣʦʚʽʢʘʤʠ [122]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ Hellstrºm L. ʪʘ  

Large V.  (2008) ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʦʞʠʨʽʥʥʷʤ ʪʘ                  

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʞʽʥʦʢ, ʫ ʪʦʡ ʯʘʩ 

ʷʢ ʫ ʯʦʣʦʚʽʢʽʚ ī ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ (p = 0,013) [191]. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

ʦʞʠʨʽʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ Mori Y. ʪʘ Kim-

Motoyama H.  (2009), ʜʦʩʣʽʜʞʫʶʯʠ ʚʧʣʠʚ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                       

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʦʞʠʨʽʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣ ʧʽʜʰʢʽʨʥʦʛʦ 

ʞʠʨʫ, ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʦʪʘ Glu/Glu-ʛʝʥʦʪʠʧʫ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ ʚ ʯʦʣʦʚʽʢʽʚ 

ʟ ʦʞʠʨʽʥʥʷʤ, ʥʽʞ ʫ ʞʽʥʦʢ ʟ ʦʞʠʨʽʥʥʷʤ (ʨ = 0,04) [191]. ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʪʦʩʦʚʥʦ ʯʘʩʪʦʪʠ ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ɯʄʊ ʪʘ ʩʪʘʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʥʝ 

ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ.  

ʋʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʛʦʤʦʛʝʥʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʧʦʣʽʤʦʨʬʽʟʤ-ʟʘʣʝʞʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚ ʦʜʥʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʙʫʪʠ ʚʽʜʩʫʪʥʽʤʠ ʚ ʽʥʰʦʤʫ.  

ɺʽʜʦʤʦ, ʱʦ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ (ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʤʧʪʦʤʽʚ) ɹɸ ʜʦʩʷʛʘʻʪʴʩʷ 

ʤʝʥʰʝ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʘʢʪʠʚʥʽʩʪʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʥʘ ʪʣʽ ʥʝʜʦʩʪʘʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ɹɸ [116]. 

ʇʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ ɹɸʊɼ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Large%20V%5BAuthor%5D&cauthor=true&cauthor_uid=9399946
http://www.ncbi.nlm.nih.gov/pubmed?term=Hellstr%C3%B6m%20L%5BAuthor%5D&cauthor=true&cauthor_uid=10205587
http://www.ncbi.nlm.nih.gov/pubmed?term=Large%20V%5BAuthor%5D&cauthor=true&cauthor_uid=10205587
http://www.ncbi.nlm.nih.gov/pubmed?term=Mori%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10222249
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim-Motoyama%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10222249
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim-Motoyama%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10222249
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ʪʦʣʝʨʘʥʪʥʦʩʪʽ (ʜʝʩʝʥʩʠʪʠʟʘʮʽʾ) ʜʦ ʥʠʭ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʽ ʧʦʪʨʝʙʫʻ ʦʙʤʝʞʝʥʥʷ ʯʘʩʪʦʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ [155, 156]. 

ɿʤʝʥʰʝʥʥʷ ʙʨʦʥʭʦʧʨʦʪʝʢʪʠʚʥʦʾ ʜʽʾ ɓ2-ʘʛʦʥʽʩʪʽʚ ʧʨʠ ʾʭ ʨʝʛʫʣʷʨʥʦʤʫ, ʯʘʩʪʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ ʩʪʦʩʫʻʪʴʩʷ ʽ ʢʦʨʦʪʢʦʜʽʶʯʠʭ  ʧʨʝʧʘʨʘʪʽʚ ʥʘʚʽʪʴ 

ʥʘ ʪʣʽ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʽʂʉ [18]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʩʦʮʽʘʮʽʾ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ ʣʽʢʫʚʘʥʥʷ ɹɸ ʫ ʧʨʘʮʽ Fuso L. et al. (2013) 

ʪʘ Petrovic-Stanojevic N. et al. (2014) ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʧʘʮʽʻʥʪʠ, ʥʦʩʽʾ                 

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʤʘʣʠ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʆʌɺ1, ʘ ʚ ʥʦʩʽʾʚ Gln27Gln- ʪʘ 

Gln27Glu-ʛʝʥʦʪʠʧʽʚ, ʥʘʚʧʘʢʠ, ʨʽʚʝʥʴ ʆʌɺ1 ʟʙʽʣʴʰʠʚʩʷ ʥʘ ʪʣʽ ʧʦʢʨʘʱʘʥʥʷ 

ʩʘʤʦʧʦʯʫʪʪʷ ʧʽʩʣʷ ʤʦʥʦʪʝʨʘʧʽʾ ʬʦʨʤʦʪʝʨʦʣʦʤ ʫʧʨʦʜʦʚʞ 4 ʪʠʞʥʽʚ (ʨ > 0,05) 

[159, 161]. ʈʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʠ ʦʜʝʨʞʘʣʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʝ, ʱʦ ʭʚʦʨʽ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ Gln27Gln-ʛʝʥʦʪʠʧʫ, ʢʨʘʱʝ 

ʨʝʘʛʫʚʘʣʠ ʥʘ ʢʦʤʙʽʥʘʮʽʶ ʽʂʉ ʽʟ ɹɸʊɼ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʩʽʾʚ                           

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʘ ʩʘʤʝ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʠʞʯʘ ʙʨʦʥʭʦʜʠʣʘʪʘʮʽʡʥʘ ʚʽʜʧʦʚʽʜʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʦʩʽʷʤʠ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʧʽʩʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʟʠ ʽʂʉ ʪʘ 

ɹɸʊɼ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʞʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ; 

ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʦʤ ʫ 

ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʥʽʞ ʜʦʜʘʪʢʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʬʦʨʤʦʪʝʨʦʣʫ ʜʦʟʦʶ 24 ʤʢʛ ʥʘ 

ʜʦʙʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ Lipworth B. J. ʪʘ ʽʥ. (1999) 

ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʜʠʣʘʪʘʮʽʡʥʘ ʜʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ɹɸʊɼ ʪʘ ɹɸʂɼ ʥʝʟʘʣʝʞʥʦ ʚʽʜ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ                

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ [225], ʘ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ Isaza C. ʝt al. (2012) ʥʝ 

ʚʠʷʚʣʝʥʦ ʟʚôʷʟʢʫ ʤʽʞ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ, ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʙʘʟʠʩʥʝ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʤʽʥʘʤʠ ʆʌɺ1 [226]. ʅʽʷʢʦʛʦ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Petrovic-Stanojevic%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25074500
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ʟʚ'ʷʟʢʫ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʫ ʜʦʩʣʽʜʞʝʥʥʽ Martinez F. D. ʝt al. (2007) ʤʽʞ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʚʽʜʧʦʚʽʜʜʶ ʥʘ 

ʬʦʨʤʦʪʝʨʦʣ [50].  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ H. W. Park ʝt al. (2009) ʜʦʚʝʜʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 18 ʤʢʛ 

ʪʽʦʪʨʦʧʽʶ ʜʦ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʽʜʚʠʱʫʚʘʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʫ 

ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʧʨʠʨʦʩʪʦʤ ʆʌɺ1 Ó 12 % [38]. ɸʥʘʣʦʛʽʯʥʽ 

ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ Bateman E. D. ʝt al. (2011), ʷʢʽ ʱʝ ʨʘʟ 

ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ʤʦʞʝ ʙʫʪʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ɹɸʊɼ ʫ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʫʻ ʬʫʥʢʮʽʶ ʣʝʛʝʥʴ ʧʦʨʽʚʥʷʥʦ 

ʟ ʧʣʘʮʝʙʦ ʫ ʭʚʦʨʠʭ ʽʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ [201]. 

ʊʘʢʠʤ ʯʠʥʦʤ, Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟʽ ʟʥʠʞʝʥʦʶ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʪʘ ʟʜʘʪʥʽʩʪʶ 

ʧʨʠʩʢʦʨʶʚʘʪʠ ʧʨʦʮʝʩʠ ʜʝʩʝʥʩʠʪʠʟʘʮʽʾ ʨʝʮʝʧʪʦʨʽʚ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ                            

ɓ2-ʘʛʦʥʽʩʪʽʚ, ʪʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʣʽʢʫʚʘʥʥʷ ʪʘʢʠʭ ʭʚʦʨʠʭ ʻ ʧʦʻʜʥʘʥʥʷ 

ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʟ ʙʘʟʠʩʥʦʶ ʪʝʨʘʧʽʻʶ. 

ʂʦʤʧʣʝʢʩʥʝ ʢʣʽʥʽʢʦ-ʛʝʥʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʭʚʦʨʠʭ ʥʘ 

ɹɸ ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢʝ ʤʠ ʧʨʦʚʝʣʠ, ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʜʽʡʪʠ ʪʘʢʠʭ 

ʚʠʩʥʦʚʢʽʚ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 
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ɺʀʉʅʆɺʂʀ 

 ʋ ʜʠʩʝʨʪʘʮʽʾ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʥʘʚʝʜʝʥʦ ʥʦʚʝ 

ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʟʘʜʘʯʽ ʩʫʯʘʩʥʦʾ ʧʫʣʴʤʦʥʦʣʦʛʽʾ ï ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ, ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʪʘ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ɹɸ ʟʘʣʝʞʥʦ ʚʽʜ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ ʜʦʚʝʜʝʥʦ ʚʠʱʠʡ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʪʘ ʥʠʞʯʫ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʦʙˇʨʫʥʪʦʚʘʥʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ ʡʦʛʦ ʚʠʱʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʽʟ ʬʦʨʤʦʪʝʨʦʣʦʤ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ. 

1. ʋ ʭʚʦʨʠʭ ʥʘ ɹɸ ʯʘʩʪʦʪʘ Gln27Gln-ʛʝʥʦʪʠʧʫ ʩʪʘʥʦʚʠʪʴ 52,3 %, 

Gln27Glu ï 37,4 %, Glu27Glu ï 10,3 %, ʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ï 68,4 %, 23,2% ʽ 

8,4 % ʚʽʜʧʦʚʽʜʥʦ (p = 0,029 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ). ʏʘʩʪʦʪʘ Gln-ʘʣʝʣʷ ʫ ʭʚʦʨʠʭ ʥʘ 

ɹɸ ʻ 71,0 %, ʘ Glu-ʘʣʝʣʷ ï 29,0 %, ʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ï 80,0 % ʽ 20,0 %               

(p = 0,02 ʟʘ c2-ʢʨʠʪʝʨʽʻʤ). ʅʘʷʚʥʽʩʪʴ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʚ 2,0 ʨʘʟʠ (ɺʐ = 1,99; ɼɯ ï 95 % 1,1ï3,5; p = 0,03), ʘ Glu-

ʘʣʝʣʷ  ʚ 1,6 ʨʘʟʠ (ɺʐ = 1,63; ɼɯ ï 95 % 1,1ï2,5; p = 0,02). 

2. ʋ ʭʚʦʨʠʭ ʽʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ɹɸ ʧʨʝʚʘʣʶʻ Gln27Gln-ʛʝʥʦʪʠʧ   

(79,8 %), ʘ ʫ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ï Glu27Glu-ʛʝʥʦʪʠʧ (53,8 %)                    

(ʨ = 0,0001). ɿʘ ʥʘʷʚʥʦʩʪʽ Gln27Gln-ʛʝʥʦʪʠʧʫ ɹɸ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 81,4 % ʭʚʦʨʠʭ, ʟ ʧʝʨʝʙʽʛʦʤ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ï ʫ 10,8 %, ʟ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ï ʫ 7,8 %; ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ï ʚ 26,0; 68,5 ʪʘ 

5,5 %, ʘ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ï ʫ 10,0; 20,0 ʪʘ 70,0 % ʚʽʜʧʦʚʽʜʥʦ.  

3. Gln27Gln-ʛʝʥʦʪʠʧ (94,0 %) ʧʨʝʚʘʣʶʻ ʫ ʭʚʦʨʠʭ ʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʫ 

ɹɸ, ʘ Glu27Glu-ʛʝʥʦʪʠʧ ī ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ (54,9 %) (ʨ = 0,0001 

ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ). ɿʘ ʥʘʷʚʥʦʩʪʽ Gln27Gln-ʛʝʥʦʪʠʧʫ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ɹɸ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ 61,8 %, ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ï ʫ 29,4 %, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ï

 ʚ 8,8 %; ʫ ʥʦʩʽʾʚ Gln27Glu-ʛʝʥʦʪʠʧʫ ī ʚ 4,1; 89,0 ʪʘ 6,9 % ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚ 

ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ ī ʫ 5,0; 10,0 ʪʘ 85,0 % (ɢ2 = 88,4; ʨ = 0,0001), ʱʦ 
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ʜʦʚʦʜʠʪʴ ʚʠʱʫ ʯʘʩʪʦʪʫ ʛʦʤʦʟʠʛʦʪ ʟʘ ʤʽʥʦʨʥʠʤ ʘʣʝʣʝʤ ʟʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʝʨʝʙʽʛʫ. 

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ ɹɸ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʢʣʘʩʪʝʨʘ ɺ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʞʽʥʢʠ ʟ ʨʘʥʥʽʤ 

ʧʦʯʘʪʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʨʘʞʝʥʠʤʠ ʦʙʩʪʨʫʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ, ʥʠʟʴʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʻ ʥʦʩʽʷʤʠ Glu27Glu-ʛʝʥʦʪʠʧʫ. 

5. ʆʞʠʨʽʥʥʷ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʥʦʩʽʾʚ Glu27Glu-ʛʝʥʦʪʠʧʫ 

(72,7 %) ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʩʽʷʤʠ Gln27Gln (11,5 %)- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ           

(44,9 %) ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

(ʨ = 0,001 ʟʘ ɢ2-ʢʨʠʪʝʨʽʻʤ). 

6. ʈʦʟʧʦʜʽʣ Gln27Gln-, Gln27Glu- ʪʘ Glu27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ 

Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ɸɻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ (ʨ = 0,69). ʈʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ɸɻ (ɺʐ = 0,8; ɼɯï95 % 0,5ï1,3; ʨ = 0,33), ʨʽʚʥʽ ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ ɸʊ (ʨ1 = 0,546 ʪʘ ʨ2 = 0,783) ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʋʨʘʭʫʚʘʥʥʷ ɯʄʊ ʫ ʭʚʦʨʠʭ ʥʘ 

ɹɸ ʟ ɸɻ ʧʦʢʘʟʫʻ, ʱʦ Glu27Glu-ʛʝʥʦʪʠʧ ʙʫʚ ʫ 81,3 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʦʞʠʨʽʥʥʷʤ, ʘ Gln27Gln-ʛʝʥʦʪʠʧ ï ʫ 83,7 % ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʥʦʨʤʘʣʴʥʦʶ 

ʤʘʩʦʶ ʪʽʣʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɸɻ ʫ 3,9 ʨʘʟʠ 

(ɺʐ = 3,9; ɼɯ ï 95 % 1,3ï9,7; ʨ = 0,04) ʫ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ ʦʞʠʨʽʥʥʷʤ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ. 

7. ʇʽʜʚʠʱʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʽʚ 

ʢʦʥʪʨʦʣʶ ɹɸ ʫ ʭʚʦʨʠʭ ʽʟ Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʘʤʠ. ʋ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ, ʩʝʨʝʜ ʷʢʠʭ 80,0 % ʤʘʶʪʴ ʦʞʠʨʽʥʥʷ ʪʘ ɸɻ, ʚʭʦʜʷʪʴ ʜʦ 

ʢʣʘʩʪʝʨʘ ɺ (75,0 %), ʚʩʪʘʥʦʚʣʝʥʦ ʥʠʟʴʢʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

8. ɼʦʜʘʚʘʥʥʷ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ ʫ ʥʦʩʽʾʚ 

Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ 
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ʨʝʮʝʧʪʦʨʽʚ ʚʽʨʦʛʽʜʥʦ ʧʦʢʨʘʱʫʻ ʢʦʥʪʨʦʣʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (1,37 (1,24ī1,48)) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʜʦʟʠ ʬʦʨʤʦʪʝʨʦʣʫ (1,85 (1,74ī1,95)) (ʨ < 0,005). 
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

1. ʈʝʢʦʤʝʥʜʫʚʘʪʠ ʩʽʤʝʡʥʠʤ ʣʽʢʘʨʷʤ ʪʘ ʣʽʢʘʨʷʤ ʜʨʫʛʦʛʦ ʨʽʚʥʷ 

ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚʠʟʥʘʯʘʪʠ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ                       

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɹɸ ʪʘ 

ʪʷʞʢʦʩʪʽ ʾʾ ʧʝʨʝʙʽʛʫ. 

2. ʇʨʦʚʝʜʝʥʥʷ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟʘ ʢʣʽʥʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ (ʚʽʢ, ʩʪʘʪʴ, ʤʘʩʘ ʪʽʣʘ, ʧʦʯʘʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘʣʝʨʛʦʘʥʘʤʥʝʟ, 

ʧʦʢʘʟʥʠʢʠ ʌɿɼ, ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ) ʚʠʜʽʣʷʻ ʛʨʫʧʫ ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʟ 

ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ, ʨʘʥʥʽʤ ʜʝʙʶʪʦʤ, ʦʙʪʷʞʝʥʠʤ ʘʣʝʨʛʦʘʥʘʤʥʝʟʦʤ, 

ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʆʌɺ1 ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʥʠʟʴʢʫ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ. 

3. ʍʚʦʨʠʤ ʥʘ ɹɸ, ʷʢʽ ʻ ʥʦʩʽʷʤʠ Glu27Glu-ʛʝʥʦʪʠʧʫ ʟʘ Gln27Glu-

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ 

ʙʘʟʠʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽʂʉ ʪʘ ɹɸʊɼ ʜʦʜʘʚʘʪʠ ʪʽʦʪʨʦʧʽʶ ʙʨʦʤʽʜ ʫ ʜʦʟʫʚʘʥʥʽ 18 

ʤʢʛ ʥʘ ʜʦʙʫ. 

4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ɹɸ ʟ 

ʦʞʠʨʽʥʥʷʤ ʩʧʝʮʽʘʣʽʩʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ (ʪʝʨʘʧʝʚʪʠ, ʩʽʤʝʡʥʽ ʣʽʢʘʨʽ, 

ʧʫʣʴʤʦʥʦʣʦʛʠ) ʧʦʚʠʥʥʽ ʚʠʜʽʣʠʪʠ ʛʨʫʧʫ ʨʠʟʠʢʫ ʟʽ ʩʧʘʜʢʦʚʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ 

ɸɻ ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʢʦʥʩʫʣʴʪʘʮʽʶ ʢʘʨʜʽʦʣʦʛʘ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ ʜʣʷ ʥʠʭ 

ʩʭʝʤ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. ʋ ʨʘʟʽ ʚʠʟʥʘʯʝʥʥʷ 

Gln27Gln- ʪʘ Gln27Glu-ʛʝʥʦʪʠʧʽʚ ʟʘ Gln27Glu-ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʛʝʥʘ                        

ɓ2-ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʭʚʦʨʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ ɸɻ. 
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